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SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N497 9-9 2N1983 9-111 2N2904 9-197 
2N498 9-9 2Nl984 9-111 2N2904A 9-197 
2N656 9-9 2N1985 9-111 2N2905 9-197 
2N657 9-9 2N1986 9-113 2N2905A 9-197 
2N696 9-11 2Nl987 9-113 2N2906 9-197 
2N697 9-11 2N1988 9-114 2N2906A 9-197 
2N698 9-15 2,N1989 9-114 2N2907 9-197 
2N699 9-17 2Nl990 9-116 2N2907A 9-197 
2N699B 9-21 2N1991 9-95 2N2927 (2N2695) 9-179 
2N703 9-25 2N2008 9-118 2N3009 9-199 
2N706 9-26 2N2049 9-119 2N3010 9-203 
2N708 9-30 2N2192 9-123 2N3011 9-207 
2N709 9-34 2N2192A 9-123 2N3012 9-211 
2N717 9-11 2N2192B 9-123 2N3013 9-215 
2N718 9-11 2N2193 9-125 2N3014 9-219 
2N718A 9-38 2N2193A 9-125 2N3015 9-223 
2N719 9-17 2N2193B 9-125 2N3019 9-227 
2N719A 9-42 2N2194 9-127 2N3020 9-227 
2N720 9-17 2N2194A 9-127 2N3056 9-228 
2N720A 9.44 2N2194B 9-127 2N3056A 9-228 
2N721 9-46 2N2195 9-129 2N3057 9-228 
2N722 9-46 2N2195A 9-129 2N3057A 9-228 
2N743 9-50 2N2195B 9-129 2N3072 9-230 
2N744 9-50 2N2205 9-130 2N3073 9-230 
2N753 9-52 2N2206 9-130 2N3107 9-234 
2N783 9-54 2N2217 9-132 2N3108 9-234 
2N834 9-56 2N2218 9-132 2N3109 9-234 
2N835 9-58 2N2218A 9-134 2N3110 9-234 
2N869 9-60 2N2219 9-132 2N3114 9-238 
2N869A 9-62 2N2219A 9-134 2N3117 9-242 
2N870 9-66 2N2220 9-132 2N3120 9-246 
2N871 9-66 2N2221 9-132 2N3121 9-246 
2N909 - 2N2221A 9-134 2N3137 9-250 
2N910 9-72 2N2222 9-132 2N3209 9-254 
2N911 9-72 2N2222A 9-134 2N3250 9-258 
2N912 9-72 2N2297 9-136 2N3250A 9-260 
2N914 9-76 2N2303 9-144 2N3251 9-258 
2N915 9-80 2N2351 9-146 2N3251A 9-260 
2N916 9-80 2N2351A 9-146 2N3252 9-262 
2N918 9-88 2N2368 9-148 2N3253 9-262 
2N929 9-92 2N2369 9-148 2N3299 9-264 
2N930 9-92 2N2369A 9-152 2N3300 9-264 
2N947 - 2N2443 9-156 2N3301 9-264 
2N956 9-38 2N2475 9-160 2N3302 9-264 
2N957 - 2N2476 9-162 2N3303 9-268 
2N978 9-95 2N2477 9-162 2N3304 9-272 
2N995 9-96 2N2483 9-164 2N3337 9-276 
2N996 9-98 2N2484 9-164 2N3338 9-276 
2Nll31 9-46 2N2509 9-168 2N3339 9-276 
2Nll32 9-46 2N2510 9-168 2N3426 9-280 
2N1252 9-102 2N2511 !l-168 2N3444 (2N3252) 9-262 
2N1253 9-106 2N2586 9-174 2N3467 9-284 
2N1420 9-11 2N2605 9-176 2N3468 9-284 
2N1613 9-38 2N2616 9-178 2N3485 9-286 
2N1708 9-107 2N2645 9-119 2N3485A 9-286 
2N1711 9-38 2N2695 9-179 2N3486 9-286 
FR1718 (see 2N5244) 9-405 2N2696 9-179 2N3486A . 9-286 

FT1746 9-109 2N2729 9-178 2N3502 9-288 
2N1889 9-66 2N2845 9-183 2N3503 9-288 
2N1890 9-66 2N2846 9-183 2N3504 9-288 
2N1893 9-21 2N2847 9-183 2N3505 9-288 
2N1972 9-70 2N2848 9-183 2N3647 9-292 
2N1973 9-72 2N2868 9-187 2N3648 9-292 
2N1974 9-72 2N2894 9-189 2N3665 9-294 
2N1975 9-72 2N2894A 9-193 2N3666 9-294 
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SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 

Type 

2N3671 
2N3672 
2N3673 
2N3678 
2N3700 
2N3701 
2N3722 
2N3723 
2N3724 
2N3725 
2N3734 
2N3736 
2N3923 
2N3930 
2N3931 
2N3962 
2N3963 
2N3964 
2N3965 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 

JAN2N656/JAN2N657 
JAN2N696/JAN2N697 
JAN2N706 
JAN-TX-2N708/ JAN-TX-2N914 
JAN2N718A/JAN2N1613 
JAN-TX-2N720A 
JAN2N744 
JAN2N869A 
JAN2N910 I JAN2N91 l/ JAN2N912 
JAN2N916 
JAN2N918 
JAN·TX-2N918 
JAN2N929 I JAN2N930 
JAN2Nll31/JAN2Nl132 
JAN2Nl 711/ JAN2Nl890 
JAN-TX-2Nl711/JAN-TX-2Nl890 

Page No. 

9-296 
9-296 
9-296 
9-298 
9-300 
9-300 
9-302 
9-302 
9-306 
9-306 
9-310 
9-310 
9-312 
9-314 
9-314 
9-318 
9-318 
9-318 
9-318 
9-322 
9-322 
9-322 
9-322 
9-326 
9-326 

Type Page No. Type 

2N4032 9-326 2N5023 
2N4033 9-326 SE5023 
2N4034 9-330 SE5024 
2N4035 9-330 SE5050 
2N4046 9-334 SE5051 
2N4047 9-334 SE5052 
2N4134 9-338 SE5055 
2N4135 9-338 2N5056 
2N4137 9-342 2N5057 
2N4207 9-346 2N5065 
2N4208 9-346 2N5106 
2N4209 9-346 2N5107 
2N4251 9-350 2N5144 
2N4357 9-314 2N5145 
2N4358 9-314 2N5200 
2N4872 9-352 2N5201 
2N4873 9-356 2N5236 
2N4960 9-360 2N5244 
2N4961 9-360 2N5292 
2N4962 9-360 SE7001 
2N4963 9-360 SE7002 
SE5020 9-364 SE8001 
SE5021 9-364 SE8002 
2N5022 9-368 SE8510 
SE5022 9-364 Sl8000 

Additional General Purpose Amplifiers and Switches 

Type Page No. 

FT107a 9-7 
FT107b 9-7d 
FT107c 9-8 
FT123 9-8d 
2N4359 9-351a 
SE8010 9-417a 
SE8041 9-418 
SE8042 9-418 
SE8541 9-418 
SE8542 9-418 

MILITARY APPROVED TRANSISTORS 

MIL-S-19500/740 
MIL-S-19500/990 
MIL·S-19500/1208 
MIL·S·l9500/312A 
MIL-S-19500/1818 
MIL·S-19500/311 
MIL-S-19500/273 
MIL·S·l9500/283A 
MIL·S-19500/274 
MIL-S-19500/271A 
MIL-S-19500/301 
MIL·S-19500/326 
MIL-S-19500/253A 
MIL-S-19500/1778 
MIL·S-19500/225& 
MI L-S-19500 /342 

JAN2Nl893 
JAN· TX-2Nl893 
JAN2N2218/JAN2N2218A/JAN2N2219/JAN2N2219A 
JAN·TX-2N2219 
JAN2N2221 / JAN2N2221A/ JAN2N2222/JAN2N2222A 
JAN-TX-2N2222 
JAN2N2369A 
JAN· TX-2N2369A 
JAN2N2481 
JAN-TX-2N2481 
JAN2N2484 
JAN2N2904 I JAN2N2904A/ JAN2N2905 I JAN2N2905A 
JAN-TX-2N2905A/JAN-TX-2N2907A 
JAN2N2906/ JAN2N2906A/ JAN2N2907 I JAN2N2907 A 
JAN2N3013 
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Page No. 

9-368 
9-364 
9-364 
9-372 
9-372 
9-376 
9-380 
9-384 
9-384 
9-388 
9-390 
9-390 
9-394 
9-394 
9-397 
9-397 
9-401 
9-405 
9-409 
9-413 
9-413 
9-417 
9-417 
-

9-422 

MIL·S-19500/182A 
MIL·S-19500/1828 
MIL-S-19500/2510 
MIL-S-19500/324 
MIL-S-19500/2550 
MIL-S-19500/325 
MIL-S-19500/317A 
MIL-S-19500/317A 
MIL-S-19500/268A 
MIL-S-19500/2688 
MIL·S-19500/376 
MIL-S-19500/290A 
MIL-S-19500/314A 
MIL·S-19500/291A 
MIL·S-19500/287 



HIGH SPEED SWITCH SELECTION GUIDE 

Rated Optimum Collector Current mA 

YcEO 0.1 50 10 - 100 100 300 300 500 500 1000 
. Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

6 FT709 2N4207 FT709 2N4207 
2N4251* 2N3010 

12 2N3011 2N4208 2N3011 2N4208 2N3426 2N3012 2N3426 2N3426 
2N3012 2N3012 2N3303 2N2894A 2N3303 2N3303 
2N4872* 2N2894A 2N5065* 2N5065* 2N5065* 
2N5292* 2N4872* 
2N2894A 2N5292* 

15 2N2369A 2N4209 2N2369A 2N4209 2N3009 2N5056 2N3013 
2N4873* 2N5056 2N3009 2N5056 2N3013 2N5057 2N914 

2N5057 2N3013 2N5057 2N3646 
2N914 2N914 
2N4873* 

20-25 2N4137 2N3209 2N4137 2N3209 2N3014 2N3209 2N3014 
2N2927 2N3014 2N2927 2N2847 2N2927 2N2847 
2N2695,6 2N2847 2N2695, 6 2N2848 2N2695, 6 2N2848 

2N2848 

30-45 2N3299 2N4034 2N3299 2N5023 2N3299 2N5023 2N3299 2N5023 2N4013 2N5023 
2N3300 2N2904-7 2N3300 2N4034 2N3300 2N2904-7 2N3300 2N3467 2N3724 2N3467 
2N3301 2N3120, 1 2N3301 2N2904-7 2N3301 2N3120, 1 2N3301 2N4046 
2N3302 2N3502, 4 2N3302 2N3120, 1 2N3302 2N3467 2N3302 2N5144* 
2N5106* 2N2845 2N3467 2N2845 2N3502,4 2N2845 2N5145* 
2N5107* 2N2846 2N3502, 4 2N2846 2N2846 

2N3015 2N3015 2N3015 
2N4013 2N4013 2N4013 
2N3724 2N3724 2N3724 
2N4046 2N4046 2N4046 
2N5144*, 5* 2N5106*, 7* 2N5106*, 7* 
2N5106*, 7* 2N5144*, 5* 2N5144*, 5* 

45-60 2N3072,3 2N3722 2N5022 2N3722 2N5022 2N3722 2N5022 2N3722 2N5022 
2N3503, 5 2N4014 2N3072,3 2N4014 2N3072, 3 2N4014 2N4014 
S18000 2N3725 2N3503, 5 2N3725 2N3503,5 2N3725 2N3725 

2N4047 S18000 2N4047 Sl8000 2N4047 2N4047 

80 2N3723 2N3723 2N3723 2N3723 

*Radiation Resistant devices 

HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N706 9-26 2N1708 9-107 2N2845 9-183 
2N708 9-30 2N2205 9-130 2.N2846 9-183 
2N709 9-34 2N2206 9-130 2N2847 9-183 

. 2N721 9-46 2N2217 9-132 2N2848 9-183 
.2N722 9-46 2N2218 9-132 2N2894 9-189 
2N743 9-50 2N2218A 9-134 2N2894A 9-193 
2N744 9-50" 2N2219 9-132 2N2904 9'197 
2N753 9-52 2N2219A 9-134 2N2904A 9-197 
2N783 9.54 2N2220 9-132 2N2905 9-197 
2N834 9-56 2N2221 9-132 2N2905A 9-197 
2N835 9-58 2N2221A 9-134 2N2906 9-197 
2N869 9-60 2N2222 9-132 2N2906A 9-197 
2N869A I 9-62 2N2222A 9-134 2N2907 9-197 
2N914 9-76 2N2368 9-148 2N2907A 9-197 
2N947 - 2N2369 9-148 2N2927 9-179 
2N995 9-96 2N2369A 9-152 2N3009 9-199 
2N996 9-98 2N2475 9-160 2N3010 9-203 
2N1131 9-46 2N2476 9-162 2N3011 9-207 
2N1132 9-46 2N2477 9-162 2N3012 9-211 
2Nl252 9-102 2N2695 9.179 2N3013 9-215 
2N1253 9-106 2N2696 9-179 2N3014 9-219 
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HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N3015 9-223 2N3485A 9-286 2N4047 9.334 
2N3072 9-230 2N3486 9-286 2N4137 9-342 
2N3073 9-230 2N3486A 9-286 2N4207 9-346 
2N3120 9-246 2N3502 9-288 2N4208 9-346 
2N3121 9-246 2N3503 9-288 2N4209 9-346 
2N3209 9-254 2N3504 9-288 2N4251 9-350 
2N3250 9-258 2N3505 9-288 2N4872 9-352 
2N3251 9-258 2N3647 9-292 2N4873 9-356 
2N3252 9-262 2N3648 9-292 2N5022 9-368 
2N3253 9-262 2N3671 9-296 2N5023 9-368 
2N3299 9-264 2N3672 9-296 2N5056 9-384 
2N3300 9-264 2N3673 9-296 2N5057 9-384 
2N3301 9-264 2N3722 9-302 2N5065 9-388 
2N3302 9-264 2N3723 9-302 2N5106 9-390 
2N3303 9-268 2N3724 9-306 2N5107 9-390 
2N3304 9-272 2N3725 9-306 2N5144 9.394 
2N3426 9-280 2N3734 9-310 2N5145 9.394 
2N3444 9-262 2N3736 9-310 2N5292 9-409 
2N3467 9-284 2N4034 9-330 S-18000 9-422 
2N3468 9-284 2N4035 9-330 
2N3485 9-286 2N4046 9.334 

GENERAL PURPOSE AMPLIFIER AND SWITCH SELECTION GUIDE 

Rated Optimum Collector Current mA 

VcEO 0.10 50 10 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

10-20 2N4251 * 2N4251* 
2N5200* 
2N5201* 

25-30 FT107A 2N2695,96 2N3299-3302 2N7695, 96 2N3299-3302 2N2695, 96* 2N3299-3302 SE8041,42 
2N3299-3302 2N2927 2N5106*, 07* 2N2927 2N5106*, 07* 2N2927 2N5106*, 07* 
2N5106*, 07* SE8041,42 SE8041, 42 SE8041, 42 

40-45 FT107B 2N4034,35 2N3109, 10 2N3120,21 2N3109, 10 2N3120, 21 2N3109, 10 2N3504, 02 2N3109, 10 2N5042 
2N3109, 10 2N3964 2N3504, 02 2N3504,02 2N5042 
2N3642 2N4359 2N5042 2N5042 

2N5244* 2N2904-07 2N2904-07 
2N5244* 

60 FT107C 2N3962 2N3107, 08 2N3505, 03 2N3107, 08 2N3505,03 2N3107, 08 2N3505, 03 2N3107, 08. 2N4026, 28 
2N2483, 84 2N3965 2N4960,62 2N4026,28 2N4960,62 2N4026, 28 2N4960,62 2N4026,28 2N4030, 32 
2N4960, 62 2N4359 2N4030,32 2N4030,32 2N4030, 32 

2N4026,28 2N3072, 73 2N3072, 73 
2N4030,32 

80 2N4961, 63 2N3963 2N4961, 63 2N4027,29 2N4961, 63 2N4027, 29 2N4961, 63 2N4027,29 2N4027,29 
2N4027,29 2N4031, 33 2N4031, 33 2N4031, 33 2N4031, 33 
2N4031, 33 

120 SE7002 SE7002 

150 2N3114 2N3114 
SE7001 SE7001 
2N3923 

180 2N3930, 31 

240 2N4357, 58 

*Radiation Resistant devices 

9-4 



GENERAL PURPOSE AMPLIFIERS (METAL CAN) NUMERICAL INDEX 
.. 

Type Page No. Type Page No. Type Page No. 

2N497 9.9 2N2192 9-123 2N3120 9-246 
2N498 9-9 2N2192A 9-123 2N3121 9-246 
2N656 9.9 2N2192B 9-123 2N3250 9-258 
2N657 9-9 2N2193 9-125 2N3250A 9-260 
2N696 9-11 2N2193A 9-125 2N3251 9-258 
2N697 9-11 2N2193B 9-125 2N3251A 9-260 
2N698 9-15 2N2194 9-127 2N3299 9-2.64 
2N699 9-17 2N2194A 9-127 2N3300 9-264 
2N699B 9-21 2N2194B 9-127 2N3301 9-264 
2N703 9-25 2N2195 9-129 2N3302 9-264 
2N717 9-11 2N2195A 9-129 2N3485 9-286 
2N718 9-11 2N2195B 9-129 2N3485A 9-286 
2N718A 9-38 2N2217 9-132 2N3586 9-286 
2N719 9-17 2N2218 9-132 2N3586A 9-286 
2N719A 9-42 2N2218A 9.134 2N3502 9-288 
2N720 9-17 2N2219 9-132 2N3503 9-288 
2N720A 9-44 2N2219A 9-134 2N3504 9-288 
2N721 9-46 2N2220 9-132 2N3505 9-288 
2N722 9-46 2N2221 9-132 2N3665 9-294 
2N869 9-60 2N2221A 9-134 2N3666 9-294 
2N869A 9-62 2N2222 9-132 2N3671 9-296 
2N870 9-66 2N2222A 9-134 2N3672 9-296 
2N871 9-66 2N2297 9-136 2N3673 9-296 
2N909 - 2N2303 9-144 2N3678 9-298 
2N910 9-72 2N2351 9-146 2N3700 9-300 
2N911 9-72 2N2351A 9-146 2N3701 9-300 
2N912 9-72 2N2443 9-156 2N3923 9-312 
2N915 9-80 2N2483 9-164 2N3930 9-314 
2N916 9-80 2N2484 9-164 2N3931 9-314 
2N929 9-92 2N2509 9-168 2N3962 9-318 
2N930 9.-92 2N2510 9-168 2N3963 9-318 
2N956 9-38 2N2511 9-168 2N3964 9-318 
2N957 - 2N2586 9-174 2N3965 9-318 
2N978 9-95 2N2605 9-176 2N4026 9-322 
2N995 9-96 2N2645 9-119 2N4027 9-322 
2N996 9-98 2N2695 9-179 2N4028 9-322 
2Nl131 9-46 2N2696 9-179 2N4029 9-322 
2Nl132 9-46 2N2868 9-187 2N4030 9-326 
2N1420 9-11 2N2904 9-197 2N4031 9-326 
2Nl613 9-38 2N2904A 9-197 2N4032 9-326 
2N1711 9-38 2N2905 9-197 2N4033 9-326 
FRl 718 (see 2N5244) 9-405 2N2905A 9-197 2N4034 9-330 
FT1746 9-109 2N2906 9-197 2N4035 9-330 
2Nl889 9-66 2N2906A 9-197 2N4357 9-314 
2Nl890 9-66 2N2907 9-197 2N4358 9-314 
2Nl893 9-21 2N2907A 9-89 2N4960 9-360 
2N1972 - 2N2927 9-179 2N4961 9-360 
2Nl973 9.72 2N3019 9-227 2N4962 9-360 
2N1974 9-72 2NJ020 9-227 2N4963 9-360 
2N1975 9.72 2N3056 9-228 2N5106 9-390 
2Nl983 9-111 2N3056A 9-228 2N5107 9-390 
2N1984 9-111 2N3057 9-228 2N5200 9-397 
2N1985 9-111 2N3057A 9-228 2N5201 9-397 
2N1986 9-113 2N3072 9-230 2N5244 9-405 
2N1987 9-113 2N3073 9-230 SE7001 9-413 
2N1988 9-114 2N3107 9-234 SE7002 9-413 
2Nl989 9-114 2N3108 9-234 SE8001 9-417 
2N1990 9-116 2N3109 9-234 SE8002 9-417 
2Nl991 9-95 2N3110 9-234 SE8510 -
2N2008 9-118 2N3114 9-238 
2N2049 9-119 2N3117 9-242 

9-5 



RF /IF AMPLIFIER SELECTION GUIDE 

Power Gain @ NF @ ccb 
MHz Polarity Device dB (min) MHz dB (max) MHz pf (max) 

27 NPN SE8010 10.8 27 9.0 

45 NPN SE5055 27 45 5.0 45 0.22 

60 NPN 2N4134 17 60 2.5 60 0.50 

100 PNP 2N4034 25 typ 100 6.0 100 3.5 
PNP 2N5244* 25 typ 100 6.0 100 3.5 
NPN SE5050 20 100 4.0 100 0.5 

200 NPN 2N918 15 200 6.0 60 1.7 
NPN 2N2616 15 200 6.0 60 2.8 
NPN SE5020 20 200 3.3 200 0.5 

250 NPN 2N3137 6 250 3.5 
NPN 2N5236* 6 250 3.5 

450 NPN 2N4135 8 450 5.0 450 0.5 

RF /IF OSCILLATOR SELECTION GUIDE 

Polarity Device OSC P0 @ le 
mW (min) mA MHz 

100 PNP 2N4034 200 typ 10 
PNP 2N5244* 200 typ 10 

500 NPN 2N918 30 8 
NPN 2N2616 30 8 
PNP 2N4208 10 typ 10 
PNP 2N4872* 10 typ 10 

1000 NPN FT17 35 15 

*Radiation Resistant devices 

RF /IF AMPLIFIERS & OSCILLATORS (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N918 9-88 2N4034 9-330 SE5023 9-364 
FR1718 (2N5244) 9-405 2N4035 9-330 SE5024 9-364 
2N2616 9-178 2N4134 9-338 SE5050 9-372 
2N2729 9-178 2N4135 9-338 SE5051 9-372 
2N3012 9-211 2N4207 9-346 SE5052 9-376 
2N3137 9-250 2N4208 9-346 SE5055 9-380 
2N3209 9-254 2N4209 9-346 2N5144 9-394 
2N3337 9-276 2N4872 • 9-352 2N5145 9-394 
2N3338 9-276 SE5020 9-364 2N5236 9-401 
2N3339 9-276 SE5021 9-364 

SE5022 9-364 

Additional General Purpose Amplifiers and Switches 

Type Page No. 

FT107a 9.7 
FT107b 9-7d 
FT107c 9-8 
FT123 9-8d 

• 2N4359 9-351a 
SE8010 9-417a 
SE8041 9-418 
SE8042 9-418 
SE8541 9-418 
SE8542 9-418 
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FT107 A • SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW 1/f NOISE ••••••••• NF = 8.0 dB (MAX) AT 10 Hz, 1.0 kn 
• HIGH GAIN •••••••••••• hFE = 900 (MIN) AT 10 µA 

hFE = 1200 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• VeE(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••••••••• leeo = 2.0 nA (MAX) AT Yee= 20 V 

leao = 50 nA (MAX) AT Yea= 20 V, TA= 65°C (SE4022) 
leao = 1.0 µA (MAX) AT Vea= 20 V, TA= 125°C (FT107A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Continuous Collector Current 

FT107A SE4022 
-65°c to +150°c -65°c to +125°c 

+150°c +125°C 
+3oo•c +260°c 

0.86 Watt 0.5 Watt 
0.26 Watt 0.2 Watt 

30 Volts 30 Volts 
30 Volts 30 Volts 
8.0 Volts 8.0 Volts 

50 mA 50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow Band Noise Figure 4.0 6.0 dB le= 100.µA VeE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow Band Noise Figure 1.0 3.0 dB le= lOOµA VeE = 5.0V 
(f = 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow Band Noise Figure 2.0 6.0 dB le= lOOµA VcE = 5.0V 
(f = 1.0 kHz) Rs= 100 kn BW = 400 Hz 

NF Narrow Band Noise Figure 5.0 8.0 dB le= 100 µA Yee= 5.0V 
(f = 10 Hz) R5 = 1.0 kn BW = 10 Hz 

hFE DC Current Gain 900 1100 le= lOµA Yee= 5.0V 
hFE DC Current Gain 1000 1580 le= lOOµA VcE=5.0V 
hpE DC Current Gain 1200 1735 le= 1.0 mA VeE = 5.0V 
hFE DC Pulse Current Gain 1200 1540 2200 le= 10 mA Yee= 5.0V 

(Note 5) * 
hFE(-55°C) DC Current Gain 300 le=lOµA VcE = 5.0V 
hFE(100°C) DC Pulse Current Gain 2140 3300 le= 10 mA VeE=5.0V 

(Note 5) (FT107A) 

hie High Frequency Current Gain 2.0 2.8 le= 10 mA VeE = 5.0V 
(f = 100 MHz) 

Additional Electrical Characteristics on Page 2 Notes on Page 4 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

Base 

Collector ~ 

NOTES: All d;mens1oos in ino;he$ 
Leadsa!'llgo!d-platedkovar 
Collector mternally~onnectedlocase 
Package weight is 0.43 gram 

FT107A 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

.222___.,~-­

.192 

3 LEADS 

:g:~DIA. 

Emitter 
Lead No. 1 

I I .240 
\ \ MAX. 

II -t 11 ............... 
~~~~MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non·conductive material 

SE4022 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS • FT107A • SE4022 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

lcao Collector Cutoff Current o.oz z.o nA le=O Yea= ZOV 
lc1o<&S°C) Collector Cutoff Current (SE40ZZ) 0.3 50 nA le=O Yea= ZOV 
lcao(lZ5•C) Collector Cutoff Current (FT107A) o.oz 1.0 µA le=O Yea= ZOV 
IEBO Emitter Cutoff Current 0.03 1.0 nA le=O Yes= 5.0V 
ccb Collector Base Capacitance 2.5 4.0 pF le= 0 Yes= 5.0V 
ceb Emitter Base Capacitance 2.9 6.0 pF le=O VEB = 0.5V 
VeEO(sus) Collector to Emitter Sustaining Voltage· 30 Volts le= 5.0 mA Is= 0 

(Notes 4 and 5) \ 

BVees Collector to Emitter Breakdown Voltage 30 Volts le= 10µ.A 18 = 0 
BVeso Emitter to Base Breakdown Voltage 8.0 Volts le=O le= 10µ.A 
VCE(sat) Pulsed Collector to Emitter Saturation Voltage 0.085 o.z Volt le= 10 mA 18 =0.5 mA 

(Note 5) 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.14 0.3 Volt le= 50 mA 18 = 5.0mA 
(Note 5) 

VSE(on) Base to Emitter On Voltage 0.6 0.7 Volt le= 1.0mA Vee= 5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS• 
ACTIVE REGION 

_.., 0.4 ,_ll'.:J-+--+--+--+--+--+-~Q.~'-lt-

0 .__T_A_.25_•e...__1!:~·.o .................. _..._. 

0 IO 20 JO 40 

VeE - eOLlfCTOR-EMlmR VOLTAGE·VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE** 
VeE' KIV 
le· IOmA+-1--+-+-+--+--+-
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TA -AMBIENT TEMPERATURE·"e 

50 

~ 

DC PULSE CURRENT GAIN 
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COLLECTOR CURRENT•• 

" 600 1-f~f-+-+-+++--+--+-+++--t-+-t'IH 

200 L-1..J.J.JL-L-L...1..U..-'-..J...1.-U---'-........ 

0.01 0.1 1.0 IO 50 

le - eollfeTOR eURRENT-mA 

BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE-0 e 

• Single family characteristics on Transistor Curve Tracer. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT** 
.35 .---.""T"Ti,..--,.-.-.-n---.--r-r-n--.-T-T-ro 

!·JO 
TA •25°e 

le· 201 8-+-+-HH--t-+++t-+-+-t+t 

~.251-f~f-+-+-+++--+--+-+++--t-HM 
~ 
~-~1----1-++ll---+-++++--++++t--t-7~ 
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I .m 
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I e - eOLlfCTOR CURRENT ·mA 

DISTRIBUTION OF. 
BASE-EMITTER ON VOLTAGE-* 

.625 
le· 1.omA 

J-VcE • IOV 
TA· 25°C 

rfd 
111 

1-f 
Y1 

v 
"" 

.575 
0.1 10 50 'lO 99 99.9 

PEReENTllf DISTRIBUTION~ 

•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expe.cted. 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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BANDWITH PRODUCT (fr) 
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le - COLLECTOR CURRENT-mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS • FT107A • SE4022 

TYPICAL ELECTRICAL CHARACTERISTICS 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 
IO TA• 25"C 

VcE~mv ~ 
5.0 f m l.OkHz -1-1----+-___.-,--+-H---h"-" 

Kt,- V 
2.0 l....S""I VI 

h,. ~~ h,, 
1.0 r=f=T-tt:::?+E::.+~::1-+-+-1 

.~P"~~h~ 
0.5 

K..- t-s 
0.2 >---+----+-++-+--+-+--++--+----! 

0.1 >-----+----+-~-+--+-+-~-~____, 
0.1 0.2 0.5 1.0 2.0 5.0 10 20 
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h PARAMETER CORRELATIONS*" 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a higfl, degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

39 kohms 
120 µmhos 
33 x10-• 

1630 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0 mA VCE = 10 V 
le= 1.0 mA VcE = lOV 
le= 1.0 mA VCE = lOV 
le= 1.0 mA VcE = 10 V 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT!07A. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 



FT107B • SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW 1/f NOISE • ' •••••••• NF= 6.0 dB (TYP) Al'. 10 Hz, 1.0 kn 
• HIGH GAIN •••••••••••• hFe = 450 (MIN) AT 10 µA 

hFE = 600 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• YeE(satl = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE, •••••••••• leso = 2.0 .nA (MAX) AT Yes= 30 V 

leeo = SO nA (MAX) AT Yea= 30 V, TA= 65°C (SE4021) 
leao = 1.0 µA (MAX) AT Yea = 30 V, TA = 125"C (FT107B) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 2S°C Case Temperature 

2S°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
Vew Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Continuous Collector Curtent 

FT107B SE4021 
-6S°C to +1S0°C -6S°C to +12S°C 

+lso0 c +125°C 
+300°c +260°C 

0.86 Watt O.S Watt 
0.26 Watt 0.2 Watt 

4S Volts 4S Volts 
4S Volts 4S Volts 
8.0Volts 8.0 Volts 

SO mA SOmA 

ELECTRICAL CHARAGTERISTICS (2S°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 3.S 6.0 dB le= lOOµA Vee= S.OV 
(f = 1.0 kHz) Rs= LO kn BW =400Hz 

NF Narrow-Band Noise Figure l.S 4.0 dB le= 100µ.A Vee= S.OV 
(f = 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 2.S 8.0 dB le= lOOµA Vee= S.OV 
(f = 1.0 kHz) Rs= 100 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 3.S le= 100µ.A Yee= S.OV 
(f = 100 Hz) Rs= LO kn BW = 8.0 Hz 

NF Narrow-Band Noise Figure 6.0 (Note 6) dB le= lOOµA Yee= 5.0V 
(f = 10 Hz) R5 = l.Okn BW = lOHz 

NF Narrow-Band Noise Figure l.S 3.0 dB le= 10µ.A Vee= S.OV 
(f = 1.0 kHz) Rs= IO kn BW =400Hz 

NF Wide-Band Noise Figure l.S 3.0 dB le= lOµA Vee= S.OV 
(f = 10 Hz to 10 kHz) Rs= lOkn BW = lS.7 kHz 

hFE DC Current Gain 450 73S le= lOµA Yee= 5.0V 
hFE DC Current Gain 500 840 le= 100µ.A Vee= S.O it 
hFE DC Current Gain sso 960 le= 1.0 mA Vee= S.OV 
hFE DC Pulse Current Gain 600 950 1550 le= 10 mA Yee= 5.0V 

(Note S) 
hFec-ss0 c) DC Current Gain 130 le= 10µ.A Vee= S.OV 
hFE(100°C) DC Pulse Current Gain 1200 2300 .le=lOmA Vee= S.OV 

(FT107B) (Note S) 

hfe High Frequency Current Gain l.S 2.6 le= 10 mA Vee= S.OV 
(f = 100 MHz) 

Additional Characteristics on Page 2 Notes on Page 4 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOlH:Alld--.ion&in~ 
.............. 1111¥11' 
Calllctof-irlWl'l'lllli,_.. ... _ 
~WIWdlsOA3aram 

FT107B 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-106) outline 
.222 
.192 

11 .240 
11 MAX. 11 
I 1 

-t 11 

3 LEADS ~ ~ ~__:JMIN, 
:g}io1A. 

Base 
Lead No, 2 

Emitter Collector 
Lead No. 1 Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

SE4021 
*Planar is a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS • FT107B • SE4021 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leao Collector Cutoff Current 0.1 2.0 nA le=O Yea= 30Y 
1eao(65"C) Collector Cutoff Current (SE4021) 1.0 50 nA le=O Yea= 30Y 
leao (125 • C) Collector Cutoff Current (FT107B) 0.07 1.0 µA le=O Yea= 30Y 
(EBO Emitter Cutoff Current 0.005 1.0 nA le=O Vea= 5.0V 
ccb Collector to Base Capacitance 2.5 4.0 pF le= 0 Vee= 5.0V 
ceb Emitter to Base Capacitance 3.5 6.0 pF le=O Vee= 0.5V 
VeEO(sus) Collector to Emitter Sustaining Voltage 45 Volts le= 5.0 mA la= 0 

(Notes 4 and 5) 
BVeES Collector to Emitter Breakdown Voltage 45 Volts le= lOµA 18 = 0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le=O le= 10µ,A 

Yee( sot( Collector to Emitter Saturation Voltage (Note 5) 0.12 0.2 Volt le= 10~~ 1a=0.5mA 

VeE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.18 0.3 Volt le= 50 mA la= 5.0mA 

VBE(on) Base to Emitter On Voltage 0.62 0.7 Volt le= 1.0 mA Vee=5.0V 
"t•, 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

VcE • COUECTOR-EMITIER VOLTAGE - VOLTS 
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AMBIENT TEMPERATURE00 
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• Single family characteristics on Curve Tracer. 
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••:In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
• guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. · 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be. expected. 
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FAIRCHILD TRANSISTORS • FT107B • SE4021 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 

0.1 ~~~~-~-~~~~-~ 
0.1 0.1 o.s 1.0 2.0 5.0 10 20 

I c - COLLECTOR CURRENT - rnA 

TYPICAL ELECTRICAL CHARACTERISTICS 
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• • In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

28 kn 
74 µmhos 
23 x10-• 

1050 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady slate limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0 mA VeE = lOV 
le= 1.0 mA VcE = lOV 
le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE = lOV 

(3) These ratings give a maximum junction temperature of 150'C and junction to case thermal resistance of 146'C/Watt (derating factor of 6.9 mW/'C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/'C) for .FT107B. A maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/ 
Watt (derating factor of 5.0 mW/'C); junction to ambient thermal resistance of 500'C/Watt (derating factor of 2.0 mW/'C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle=!%. 
(6) Normally >90% of the units will have NF less than 11 dB. 

IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

9-?g 



FT107C • SE4020 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW 1/f NOISE ••••••••• NF = 2.5 dB (TYP) AT 100 Hz; 1.0 kn 
• HIGH GAIN • • • • • • • • • • • • hFe. = 100 (MIN) AT 10 µA 

hFe = 150 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• YeE(satl = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••••••••• leao = 2.0 nA (MAX) AT Yea= 45 V 

leao = 50 nA (MAX) AT Yea= 45 V, TA= 65°C (SE4020) 
leao = 1.0 µA (MAX) AT Yea= 45 V, TA= 125°C (FT107C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
Yeeo Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
Veeo Emitter to Base Voltage 
le Continuous Collector Current 

FT107C 
-65°Cto +150°C 

+150°C 
+300°c 

0.86 Watt 
0.26 Watt 

60Volts 
60Volts 
8.0Volts 

50mA 

SE4020 
-65°C to + 125°C 

+125°C 
+260°C 

0.5 Watt 
0.2 Watt 

60 Volts 
· 60 Volts 
8.0Volts 

50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 2.5 6.0 dB le= lOOµA VeE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= lOpA VeE = 5.0V 
(f = 1.0 kHz) Rs= lOkU BW =400 Hz 

NF Narrow-Band Noise Figure 2.5 dB le= lOOµA Yee= 5.0V 
(f = 100 Hz) R5 = 1.0 kn BW = 8.0 Hz 

NF Wide-Band Noise Figure 1.5 3.0 dB le= lOµA VeE = 5.0V 
· (f = 10 Hz to 10 kHz) Rs= 10 kn BW = 15.7 kHz 

hFE DC Current Gain 100 205 le= lOµA Yee= 5.0V 
hFE DC Current Gain 120 245 le= lOOµA Vee= 5.0V 
hFe DC Current Gain 135 290 le= 1.0 mA VeE = 5.0V 
hFE DC Pulse Current Gain 150 310 950 le= 10 mA Yee= 5.0V 

(Note 5) 
hFE(-55°C) DC Current Gain 25 le= lOpA VeE = 5.0V 
hFe(100oC) DC Pulse Current Gain 400 1450 le= 10 mA Vee= 5.0V 

(FT107C) (Note 5) 
hie High Frequency Current Gain 1.0 2.0 le= 10 mA Vee= 5.0V 

(f = 100 MHz) 

Additional Electrical Characteristics on Page 2 Notes on Page 4 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379·6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0· 18) outline 

NOT£S:AlldlmenslonsininchH 
Lead&ll'tli<Jld-plltadkollllr 
ColleetQr1ntemaUyeonnectedtoc:a11 
Packlpwei&htis0.43anm 

FT107C 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

Emitter 
Lead No. 1 

I I .240 
I J MAX. ,, -t 11 

'"'-11-n-n-' 

~~~~MIN. 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 aram. Package 
is electrically non-conductive material 

SE4020 

*Planar is a patented Fairchild process. 

FA.IRCHl~c;J 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AN!;> INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS • FT107C • SE4020 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leao Collector Cutoff Current 0.2 2.0 nA IE=O Yea =45V 
leeo(&5.°C) Collector Cutoff Current (SE4020) 3.0 50 nA IE=O Ye8 =45V 
leao<125°C) Collector Cutoff Current (FT107C) 0.1 1.0 µA IE=O Yea =45V 
!EBO Emitter Cutoff Current 0.007 1.0 nA le=O V.EB = 5.0 V 
ccb Collector to Base Capacitance 2.5 4.0 pf IE= 0 Yee= 5.ov 
ceb Emitter to Base Capacitance 4.0 6.0 pf lc=O V.EB = 0.5 V 
VeEO(sus) Collector to Emitter Sustaining Voltage 60 Volts le= 5.0 mA 18 =0 

(Notes 4 and 5) 

BVeEs Collector to Emitter Breakdown Voltage 60 Volts le= 10µ,A 18 =0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le=O IE= 10µ,A 

YeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.12 0.2 Volt le= lOmA 18 =0.5 mA 
(Note 5) 

VCE(sat) Pulsed Collector to Emitter Saturation Voltage 0.17 0:3 Volt le ='50.mA 18 == 5.0 mA. 
(Note 5) 

VBE(on) Base to Emitter On Voltage 0.64 0.7 Volt le= 1.0 mA' VeE=5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family characteristic on Transistor Curve Tracer. 
•• In recognition· of the•. needs of computer aided design, correlation and ·distribution information 'is shown for key parameters. These "Curves are not 

guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 



I FAIRCHILD TRANSISTORS • FT107C • SE4020 
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•• In recognition of the needs of .computer aided design, corr~lation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the dist•ibutions and correlations to be expected. 
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FAIRCHILD TRANSISTORS • FT107C • SE4020 

TYPICAL ELECTRICAL CHARACTERISTICS 
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•.• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

8.5 kohms 
24 _µmhos 
7.0 x10-• 
335 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady slate limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0 mA VcE=lOV 
le= 1.0 mA VcE = lOV 
le= 1.0 mA VCE=lOV 
le= 1.0 mA VcE = lOV 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/"C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/"C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (de rating factor of 5.0 mW/ °C); junction to ambient thermal resistance of 500° C/Watt (derating factor of 2.0 mW/°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FT123 
NPN HIGH~VOLTAGE VIDEO OUTPUT TRANSISTOR 

DIFFUSED SILICON PLANAR'~ TRANSISTOR 

• HIGH VOLTAGE ••.•.••••• LVeEo = 300 V (MIN) 
• LOW Ccb ••••••.•••..• 3.0 pf (MAX) AT Yea= 20 V 
• HIGH FREQUENCY •••.•••. fr = 60 MHz (MIN) 
• HIGH POWER DISSIPATION •.• Po= 1.0 w. AT TA= 25°C 

P0 = 5.0 w AT 're= 25°C 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Veso Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

ccb Collector to Base Capacitance 

h1. High Frequency Current Gain (f = 20 MHz) 3.0 

hFE DC Pulse Current Gain (Note 5). 40 

hFE DC Pulse Current Gain (Note 5) 40 

hFE DC Current Gain 25 

YeEOlsus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 300 
BVeso Collector to Base Breakdown Voltage 300 
BVEBO Emitter to Base Breakdown Voltage 8.0 
leso Collector Cutoff Current 
le80(125°C) Collector Cutoff Current 
)EBO Emitter Cutoff Current 

c.b Emitter to Base Capacitance 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 

Notes on page 2 

-65°c to +200°c 
-65°c to +200°c 

+300°c 

5.0 Watts 
1.0 Watt 

300Volts 
300 Volts 
8.0 Volts 

PHYSICAL DIMENSIONS 
1n accordance with 

JEDEC (T0-39) outline 

370 DIA -------1 
350 l25Q1-ii~o1A Irr 

009 I ~I~~ 
Seating _j_ _l_ 
Plane t f 

30~~ADS_/ n n n 0 5 MIN 

016 DIA. u u u_I_ 

- 210--

l 
I 
I 
I 

' 

l 
i 

-Collector I 

I 
NOTES ~ead~:::: ;~'~ '~'a';~cdh::er n ~•e f ash (In s•~e J 

Lead N~ 3 11terna y cormected to (as~ 

Package weght s0769.ra11 

------------

TYP. MAX. UNITS TEST CONDITIONS 

2.0 3.0 pF IE = 0 Yea = 20 V 
3.5 le=lOmA VeE=20V 
50 le=30mA VeE=lOV 
70 lc=lOmA VeE=20V 
50 le= 1.0 mA VeE = 20V 

340 Volts le = 5.0 mA (pulsed) 18 = O 
340 Volts le = 100 µA IE = 0 
10 Volts IE = 100 µA le = 0 
1.0 200 nA IE= 0 Vea= 200 v 

0.25 5.0 µA IE= 0 Vc8 = 200 V 
1.0 100 nA le=O VE8 =6.0V 
40 45 pF le = 0 VE8 = 0.5 V 

0.74 0.8 Volts le = 20 mA 18 = 2.0 mA 
0.50 1.5 Volts 10 = 20 mA IR= 2.0 mA 

•Planar is a patented Fairchild process. 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: .910-379-6435 A DIVISION OF FAIRC:H1l 0 CAMl RA AND IN~lRlJMl NT \.ORF'0RATl0N 
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FAIRCHILD TRANSISTOR FT123 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. Note Power Dissipation Curve shown below. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.7 mW/°C); junction to ambient thermal 

resistance of 175°C/Watt (derating factor of 5.72 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length~ 300 /IS; duty cycle o~ 1%. 

ELECTRICAL CHARACTERICTICS 

COLLECTOR TO BASE AND 
EM.ITIER TO BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

'a 20 """ 

REVERSE BIAS VOLTAGE - VOLTS 

LARGE SIGNAL COLLECTOR 
CHARACTERISTIC* 
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2N497·2N498·2N656·2N657 
NPN GENERAL PURPOSE HIGH VOLTAGE 

DIFFUSED SILICON PLANAR*TRANSISTORS 

GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed 

for use in highperformance amplifier, oscillator and switching circuits. 

ABSOLUTE MAXIMUM RATINGS (25° C) (Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

2N497/2N656 

-65° C to +300° C 

+200° C Maximum 

Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 

at Ambient Temperature 25° C 0.8 Watt 

Maximum Voltages 

V CBO Collector to Base Voltage 60 Volts 

V CEO Collector to Emitter Voltage 60 Volts 

V EBO Emitter to Base Voltage 8.0 Volts 

2N498/2N657 

-65° C to +300° C 

+200° C Maximum 

4.0 Watts 

0.8 Watt 

100 Volts 

100 Volts 

8.0 Volts 

·GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 

Symbol Characteristic 
2N497 2N498 2N656 2N657 

Units 
Min. Max. Min. ~ax. Min. Max. Min. Max. 

BVCBO Breakdown Voltage 60 100 60 100 Volts 

BVcEo Breakdown Voltage 60 100 60 100 Volts 

BVEBO Breakdown Voltage 8.0 8.0 8.0 8.0 Volts 

1cso Collector Cutoff Current 10 10 10 10 µA 

hFE Current Transfer Ratio 12 36 12 36 30 90 . 30 90 

hIE Input Impedance 500 500 500 500 ohms 

Res Saturation Resistance 25 25 25 25 ohms 

TYPICAL ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 

Symbol Characteristic 2N497-98 2N656-57 Units 

~E DC Current Gain 27 60 

hFE DC Current Gain 20 45 

VBE (sat) Base Saturation Voltage 1.1 1.1 Volts 

cob Collector Capacitance 13 13 PF 

C'l'E Emitter Transition Capacitance 60 60 pF 

1cso Collector Cutoff Current 0.4 0.4 mµA 

Icso Collector Cutoff Current (150° C) 1.5 1.5 µA 

~e High Frequency Current Gain 2.5 3.5 
f = 20MHz 

1EBO Emitter Current 0.1 0.1 mµA 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108 

OR 2N3114 

Test Conditions 

IC= 100 µA IE 0 

Ic = 250. µA Is 0 

IE= 250 µA Ic 0 

IE = 0 VCB = 30V 

le= 200 mA VcE = 10 V 

18 = 8.0 mA VcE = lOV 

le= 200 mA Is = 40 mA 

Test Conditions 

le= 200 mA VcE = 10 V 

le= 100 µA VcE=lOV 

le= 200 mA Is = 40 mA 

IE = 0 Vea= 10 v 
le = 0 VEB =0.5V 

IE = 0 Vea= 90 v 
IE =' 0 Vea= 90 v 
Ic = 50 mA VcE = 10 V 

le = 0 VEB =5.0V 

• Planar i.s a patented Fairchild process. 

FAIRCHILCJ 
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NOTES: 

(1) These ratings are limiting values above which the senvlceablllty of any lqdlvidual semiconductor device i;nay.be ~mpaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle oper·at1on. 

(3) These ratings give a maximum junction temperature. of 200° C and junction-to-case thermal resistance of 43. 8° C/Watt (derating factor of 22. 8 mW /° C). 
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2N696•2N697•2N717•2N718•2N1420 
NPN GENERAL PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

These transistors are designed for high-performance amplifier, oscillator and some switching applications. 
They perform at frequencies from de to VHF and over more than 3 decades of current. They have been in 
wide usage for sever.al years and are designed to meet the environmental requirements of MIL-S-19500. 
Superior replacements offering PLANAR reliability and performance are avaHable as the 2N1613, 2N1711 
and 2N718A. 

Type 
2N696 
2N697 
2N1613 
2N1711 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Military Designatio11 
MIL-S-19500/99A (Sig Cl 
Mll-S-19500/99A CSig Cl 
MIL-S-19500/ 181 CNavyl 
MIL-S-19500/225 CNavyl 

Total Dissipation at 25°C Case Temperature [Note 2 & 31 
at 100°C Case Temperature [Note 2 & 31 
at 25°C Ambient Temperature 

Maximum Voltages 
Vcao Collector to Base Voltage 
VceR Collector to Emitter Voltage CRae ::;; 100) {Note 41 

Veao Emitter to Base Voltage 

2N711 2N718 
ELECTRICAL CHARACTERISTICS !25°C) 2NB96 2NB97 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. 

h,. DC Pulse Current Gain [Note 51 20 40 60 40 75 120 

v .. (sat) Base Saturation Voltage 1.0 1.3 1.0 1.3 

Ve, (sail Collector Saturation Voltage 0.7 1.5 0.7 1.5 

h1. High Frequency Current Gain 
f = 20 me 

2.0 3.0 2.5 4.0 

c •• Output Capacitance 17 35 17 35 

leoo Collector Cutoff Current 0.01 1.0 0.01 1.0 

le101150°C) Collector Cutoff Current .0.7 100 0.7 100 

2N696 2N717 
2N697 2N718 

2N1420 

-65°C to +300°C -65°C to +300°C 
175°C Maximum 175°C Maximum 

2.0 Watts 1.5 Watts 
1.0 Watt 0.75 Watt 
0.6Watt 0.4 Watt 

60 Volts 60 Volts 
40Volts 40 Volts 

C30V for 2N1420l 
5.0 Volts 5.0Volts 

2N1420 

Min. Typ. Max. UNITS TEST CONDITIONS 

100 300 le= 150mA Ve• =lOV 

1.0 1.3 Volts le= 150 mA It =15mA 

0.7 1.5 Volts le= 150 mA I, =15mA 

2.5 5.0 le= 50mA Ye,= lOY 

17 35 pf 1, =0 Yct=lOV 

0.01 1.0 µA 1, = 0 Yet =30V 

0.7 100 µA 1, = 0 Yet =30V 

Copyright 1962 by Fairchild Semiconductor, a DMsion of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 
13.3 mW/'C) for the ·2N696, 2N697 and 2Nl420; junction-to-case thermal resistance of lOO'C/watt (derating factor of lOmW/°C) for the 
2N717 and 2N718. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication 
APP-4. 

(5) Pulse Conditions: length = 300 iisec; duty cycle= 1 %. 

2N696 • 2N697 • 2N1420 

2N717 • 2N718 

FAIRCHILCJ 

SEMICONDUCTOR 
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9-11 



FAIRCHILD TRANSISTORS- TYPES 2N697 AND 2N718 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE SATURATION REGION 

COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTORS- TYPES 2N697 AND 2N718 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS- TYPES 2N697 AND 2N718 

SMALL SIGNAL CHARACTERISTICS (f = 1 KC) 

SYMBOL CHARACTERISTICS Min. Typ. Max. UNITS TEST CONDITIONS 

h;b Input Resistance 24 27 34 Ohms le= 1.0 mA Vea= 5.0 V 
4.0 6.3 8.0 Ohms le= 5.0mA Vea= lOV 

hrb Voltage Feedback Ratio 0.7 3.0 x10·• le= 1.0 mA Vea= 5.0V 
0.8 3.0 x10-• le= 5.0mA Vea= lOV 

h1. Small Signal Current Gain 30 55 100 le= 1.0 mA Vee= 5.0V 
35 70 150 le= 5.0mA Vee=lOV 

hob Output Conductance 0.1 0.16 0.5 µmho le= 1.0mA Vea= 5.0 V 
0.1 0.19 1.0 µmho le= 5.0mA Vea= lO'V 

h;. Input Resistance 2.2 K ohms le= 1.0 mA Vee= 5.0V 
h .. Voltage Feedback Ratio 3.6 x10-• le= 1.0 mA Vee= 5.0V 
ho. Output Conductance 12.5 µmho le= 1.0mA Vee= 5.0V 

TYPICAL COMMON BASE CHARACTERISTICS 
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2N698 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTOR 

GENERAL DESCRIPTION - NPN double diffused silicon Planar• transistor designed for a wide variety of amplifier, 

oscillator and switching circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at Case Temperature 25° C [Note 2 & 3] 

at Case Temperature 100° C [Note 2 & 3] 

at Free-Air. Temperature 25° C 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE :s 10 fl) [Note 4] 

Collector to Emitter Voltage [Note 4] 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25° c unless otherwise noted) 

Symbol 

hFE 
VBE (sat) 

VCE (sat) 

VBE (sat) 

VcE (sat) 

hfe 

Cobo 

CTE 

1CBO 
ICBO (150° C) 

BVCBO 

VCER (sust) 

VCEO (sust) 

BVEBO 

1EBO 

Characteristic 

DC Pulse Current Gain [Note 5] 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 20 MHz) 

Output Capacitance 

Emitter Transition Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage [Note 4] 

Collector to Emitter Sustaining Voltage [Note 4] 

Emitter to Base Breakdown Voltage 

Emitter Cutoff Current 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

Symbol Characteristic 

Input Resistance 

Voltage Feedback Ratio 

Small Signal Current Gain 

Output Conductance 

(See notes on back page) 

Min. 

20 

2.0 

120 

80 

60 

7.0 

Min. 

20 

15 

25 

-65° C to +300° C 

+200' C Maximum 

Max. 

60 

0.9 

1.2 

1.3 

5.0 

15 

85 

5.0 

15 

10 

Max. 

35 

10 

2.5 

5.0 

0.5 

1.0 

3.0 Watts 

1.7 Watts 

0.8 Watt 

120 Volts 

80 Volts 

60 Volts 

7.0 Volts 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

pF 

mµA 

µA 

Volts 

Volts 

Volts 

Volts 

mµA 

Units 

ohms 

ohms 

x 10-4 

x 10-4 

µmho 

µmho 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

IE 

Ic 

IE 

IE 

Ic 

Ic 

IC 

Ic 

IC 

Ic 

Ic 

Ic 

Ic 

IC 

Ic 

Ic 

Ic 

Test Conditions 

= 150 mA VCE = 10 v 

= 50 mA IB 5.0 mA 

= 50 mA IB 5.0 mA 

= 150 mA IB 15 mA 

= 150 mA IB 15 mA 

50 mA VCE = 10 v 

0 VCB = 10 v 

0 VEB= 0.5V 

0 vcB= 75 v 

0 VCB = 75 v 

= 100 µA IE 0 

= 100 mA RBE :s 10 fl 
(pulsed) 

30 mA IB 0 
(pulsed) 

0 IE = 100 µA 

0 VEB = 5.0 V 

Test Conditions 

1.0 mA VCB = 5.0 v 

5.0mA VCB = 10 v 

1.0 mA VCB = 5.0 v 

5.0 mA VCB = 10 v 

1.0 mA VCE = 5.0 v 

5.0 mA VCE = 10 v 

1.0 mA VCB = 5.0 V 
5.0 mA VCB = 10 v 

•Planar is a patented Fairchil~ process. 

l=AIRCHILCJ 
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NOTES: 

(1) These ratings are limiting values above which the· serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 58.3° C/watt (derating factor of 17.2 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length = 300 JISec; duty cycle ::: 1%. 
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2N699 • 2N719 • 2N720 
N PN HIGH VOLTAGE TYPES 

DIFFUSED SILICON TRANSISTORS 

These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and 
switching circuits. They provide greater voltage swings in oscillator and amplifier circuits due to their 120 volt 
collector-to-base voltage rating. 

Each transistor is designed to meet the environmental requirements of MIL-S-19500. 

The PLANAR versions of these units are 2N699B, 2N1893 and 2N720A. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 3] 
at 25°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
VCER Collector to Emitter Voltage (R ~ 10!2) [Note 41 
Veso Emitter to Base Voltage 

2N699 
ELECTRICAL CHARACTERISTICS !25°Cl 2N720 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

h,. DC Pulse Current Gain [Note 51 40 80 120 

v .. (sail Base Saturation Voltage 0.92 1.3 

Ve, (sail Collector Saturation Voltage 2.5 5.0 

c •• Output Capacitance 12 20 

h,, High Frequency Current. Gain f = 20 me 2.5 4.0 

lc10 Collector Cutoff Current 2.0 

leao <I50°C) Collector Cutoff Current 1.5 200 

l,ao Emitter Cutoff Current IOOt 

2N699 

-65°C to +300°C 
175°C Maximum 

2N719 

MIN. TYP. MAX. 

20 40 60 

0.92 1.3 

2.5 5.0 

12 20 

2.0 

2.0 

1.5 200 

2.0 Watts 
1.0 Watt 
0.6 Watt 

120 Volts 
80 Volts 

5.0 Volts 

UNITS 

Volts 

Volts 

pf 

µ.A 

µA 

µA 

2N719 
2N720 

-65°C to +300°C 
175°C Maximum 

1.5 Watts 
0.75 Watt 
MWatt 

120 Volts 
80 Volts 
5.0 Volts 

TEST CONDITIONS 

le = 150mA Ve, = IOV 

le= 150mA la= 15mA 

le= 150mA la= 15mA 

1, = 0 Vea= lOV 

le= 50mA Ve,= lOV 

1, = 0 Vea= 60V 

1, = 0 Yeo= 60V 

le= 0 V., = 2.0V 

t 2N699 only . Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

. NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle Ollerations. 
(3) These ratings give a maximum junction temperature of 175'C and junction-to-case thermal resistance of IOO'C/watt (derating factor of lOmW/"CJ 

for the 2N719 and 2N720; junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mW/°CJ for the 2N699. 
(4) Rating refers to a' high current point where collector-to-emitter voliage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length= 300 µsec; duty cycle=!%. 

2N699 

2N719 2N720 

l=AIRCHILC 
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FAIRCHILD TRANSISTORS - TYPES 2N699 AND 2N720 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
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FAIRCHILD TRANSISTORS - TYPES 2N699 AND 2N720 

TYPICAL HF AND VHF CHARACTERISTICS 

HIGH VOLTAGE OUTPUT VIDEO AMPLIFIER 
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FAIRCHILD TRANSISTORS- TYPES 2N699, 2N719 AND 2N720 

SMALL SIGNAL CHARACTERISTICS (f=l kc) 

SYMBOL CHARACTERISTICS MIN. 

h;b Input Resistance 20 

hob Output Conductance 0.1 

hrb Voltage Feedback Ratio 

hi. Small Signal Current Gain 35 
45 

h1. Input Resistance 
h •• , Output Conductance 
h .. Voltage Feedback Ratio 

· .. 

2N699 
2N720 

TYP. 

27 
6.3 

0.12 
0.13 
0.4 
0.5 
60 
75 

750 
16 

1.05 

MAX 

30 
10 

0.5 
1.0 
2.5 
3.0 
100 

2N719 
MIN .. TYP. MAX UNITS TEST CONDITIONS 

20 27 35 Ohms le= 1.o mA Vea= 5.0V 
6.3 Ohms le= 5.0mA Ve1 = lOV 

0.1 0.12 0.5 µmho le= 1.0 mA Vea= 5.0V 
0.13 1.0 µmho le= 5.0mA Vea= lOV 
0.25 5.0 xlO .. le= 1.0 mA Vea= 5.0V 

0.4 xl0-4 le= 5.0mA Vea =·lOV 
15 35 le= 1.0 mA VeE = 5.0V 
25 45 le= 5.0mA VeE = 10 V 

600 Ohms le= 5.0mA VeE = 10 V 
25 µmho le= 5.0mA VeE = 10 V 
0.9 xl0-4 le= 5.0mA VeE = lOV 

TYPICAL COMMON BASE CHARACTERISTICS 
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2N699B • 2N1893 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

GENERAL DESCRIPTION The 2N699B. • 2N1893 are High-Voltage, NPN Double-Diffused Slllcon Planar 

Transistors designed for use in high-performance aippllfier, oscillator and sWitching circuits. The 

2N699B ls rated at 5.0 watts and the 2Nl893 at 3.0 watts. 

These transistors provide greater voltage swings ln osclllator and amplifier clrcults and more protection 

in inductive switching circuits due to their 120 volt collector-to-base voltage rating. Both transistors are 

designed to meet the envlronmimtal requl~ements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25 ° C Case Temperature 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (RBES 10'2) 
(Note 4) 

Collector to Emitter (Note 4) 

Emitter to Base Voltage 

2N699B 2N1893 

-65°C to +300°C -65°C to +300°C 

200°C Maximum 200°C Maximum 

300°C Maximum 300°C Maximum 

5,0 Watts 3.0 Watts 

2.8 Watts 1.7 Watts 

0.87 Watt 0.8 Watt 

120 Volts 120 Volts 

100 Volts 100 Volts 

80 Volts 80 Volts 

7.0 Volts 7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N699B 2Nl893 
Symbol tFACT 

Sllbgroup Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

•hFE 

hFE 
hFE(-55°C) 

hFE 
•vBE(sat) 

•vcE(sat) 

VBE(sat) 

VCE{sat) 

hfe 

la 

4 

4 

4 

la 

la 

4 

4 

4 

DC Pulse Current Gain {Note 5) 

DC Pulse Current Galn {Note 5) 

DC Pulse Current Gain {Note 5) 

DC Current Gain 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain {f = 20 Mc) 

tNOTE: These numerals apply to the Fairchild FACT Program. 

•NOTE: FACT program End-Point Measurement Parameter. 

40 

35 

20 

20 

3.0 

80 120 40 80 

80 35 80 

40 20 40 

50 20 50 

0.82 1.0 0.82 

0.5 1.2 0.5 

0.96 1.3 0.96 

2.0 5.0 2.0 

3.5 2,5 3.5 

120 

0.9 

1.2 

1.3 

5.0 

Volts 

Volts 

Volts 

Volts 

1c 
1c 
le 
le 

1c 
1c 
1c 
le 
le 

150 mA 

10 mA 

10 mA 

0.1 mA 

50 mA 

50 mA 

150 mA 

150 mA 

50 mA 

VCE 10 v 

VCE 10 v 

VCE 10 v 

VCE 10 v 

~ 5.0 mA 

~ 5.0 mA 

~ 15 mA 

~ 15 mA 

VCE 10 v 

Additional Electrical Characteristics on page 4 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on appli<:atlons involving pulsed or low duty cycle operations. 

(3) These .ratings give a maximum junction temperature of 200°C arid junction-to-case thermal resistance of 35°C/Watt (deratlng factor of 28:6mW/°C) for the 2N699B; 
for the 2Nl893 5~~3°C/Watt {derati!lg factor of 17.2 mW/°C). Junction-to-ambient thermal resistance of 201°C/Watt {deratlng factor of 4.97 mW/~C) for 2N699B; 
for the 2Nl893 .219°C./Watt {deratlng factor of 4.56 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: le!lgth = .300 µsec; duty cycle = 1%. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N699B • 2N1893 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS 
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•single family characteristics on Trans;stor Curve Tracer. 
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TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 
INPUT ADMITTANCE VERSUS 
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INPUT.ADMITTANCE VERSUS 
FREQUENCY - OUTPUT SHORT 
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SMALL SIGNAL CURRENT GAIN AT 
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FAIRCHILD TRANSISTORS 2N699B • 2N1893 

TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-:- INPUT SHORT CIRCUIT 

le I20! 
1 t- YC[ • 30 v -+--+--+--+--+-.L.-17 ....... 

s • t--+--t--+--............., ..... V.............,......., 
i 2f7 
! v .. 
~ !t--+--+--...... +--+--+-+-+-...,.._..£J 

~ v ~ 
0o 20 40 40 100 

f - fREOUEICY - 11C 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY -
OUTPUT SHORT CIRCUIT 

40 ...-~,_..,..-,..-,..-,..-,..-,..-T""""1 

I !O 1--1--1--~+--"~+--+--+--+--~ 
ti ~I 
~ Ol--+--+--+--+--rl_:'l--1"..+--+---+--i 

:-201-+-+-+--+-+-t--t~-+bd-f"'~~ 
i le• 20mA i -40 t- VcE" 30\!lltl -+--+--+--+--1--i-t--i 

~-40 lll ~ 
Jdd::F' 

-•0o 20 40 &o .. 100 
J- fREQUEICY - MC 

9-23 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLCTOR CURRENT -

INPUT SHORT CIRCUIT 

12 " 
le - COLLECTOR CURREMT - lllA 

20 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

1.2 i. -~o~ 
2·1 I- YC£• 30 V -+-+-+-+-::::P-t-4 

~ 241--l--1--1--1--+-T'f--+--+--~ 

~ L 201--1--1--1--t+-+--+--+-+--tr-1 
_}' ~ 

•l-+-+-~v-++--+--+-rk"'.-io"-+-1 

•1--+-+v-H--+-+-~v-----+-+-i 

0.11--...... 1--+--+--+7"'+--+--+--+-1 v ~ D.4 l--l--l--t-7'f-+--+--+--+--+-1 
~ o!--C::..,m!,--L-401,--L-'°i=---.L...~'°-l.--::!~ 

f - flt[QUUCT- •c 



FAIRCHILD TRANSISTORS 2N699B • 2N1893 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N699B 2Nl893 

Symbol hACT 
Subgroup Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

Cobo 

clbo 

*1cso 
ICB0(150°C) 

BVCBO 
VCER(sust) 

VCEO(sust) 

4 

4 

lb 

4 

la 

4 

la 

Output Capacitance 

Emitter Transition Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Collector to Emttter Sustaining Voltage 
(Notes 4 and 5) 

la Emitter to Base Breakdown Voltage 

lb · Emitter Current 
BVEBO 

*1EBO 

tN<>TE.: These numerals apply to the Fairchild FACT Program. 

*NOTE: FACT program End-Point Measurement Parameter. 

120 

100 

80 

7.0 

13 

55 

0.3 

1.5 

0.05 

15 

85 

10 

15 

10 

120 

100 

80 

7.0 

13 

55 

0.3 

1.5 

0.05 

15 

85 

10 

15 

10 

pf 

pf 

nA 

µA 

Volts 

Volts 

Volts 

Volts 

nA 

IE 0 VCB = 10 V 

Ic o VEB 0.5 V 

IE 0 VCB 90 V 

IE 0 VCB = 90 V 
IC 100 µA IE 0 

1c = 100 mA 
(pulsed) 

RBE :S 10 11 

1c=30mA1s 
(pulsed) 

0 

0 

0 

100 µA 

5.0 v 

SMALL SIGNAL CHARACTERISTICS (f = 1 KC) 

Symbol tFACT 
Subgroup 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Characteristic 

Input Resistance 

Input Resistance 

Voltage Feedback Ratio 

Voltage Feedback Ratio 

Small Signal Current Gain 

Small Signal Current Gain 

Output Conductance 

Output Conductance 

Input Resistance 

Voltage Feedback Ratio 

Output Conductance 

2N699 B 2N1893 

Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

20 

4.0 

35 

45 

0.1 

27 

6.4 

0.5 

0.6 

70 

85 

0.12 

0.14 

2.8 

3.5 

11 

30 

8.0 

1.25 

1.50 

100 

0.5 

0.5 

20 

4.0 

30 

45 

27 

6.4 

0.5 

1.6 

70 

85 

0.12 

0.14 

2.8 

3.5 

11 

30 

8.0 

1.25 

1.50 

100 

0.5 

0.5 

Ohms le 1.0 mA 

Ohms Ic = 5.o mA 

xlo-4 Ic 1.0 mA 

xlo-4 Ic 5.o mA 

1c 1.0 mA 

1c 5.0 mA 

µmho 1c 1.0 mA 

µmho le 
Kohms 1c 
xlo-4 Ic 

µmho Ic 

5.0 mA 

1.0 mA 

1.0 mA 

1.0 mA 

VCB 

.VCB 

VCB 

VCB 

VCE 

VCE 

VCB 

VCB 

VCE 

VCE 

VCE 

tNOTE: These numerals apply to the Fairchild FACT Program. 

TYPICAL COMMON BASE CHARACTERISTICS 
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2.N7031 

NPN HIGH-SPEED, HIGH-CURRENT SWITCH 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N916 

GENERAL DESCRIPTION - The Fairchild 2N703 is an NPN silicon PLANAR transistor designed primar­

ily for low power, non-saturating switching applications and high frequency amplifier and oscillator circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

le Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +l 75°C 

175°C Maximum 

0.6 Watt 

0.3 Watt 

25 Volts 

25 Volts 

5.0 Volts 

50 mA 

ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. 

hFE DC Current Gain [Note 5] 40 100 

hFE(-55°C) DC Current Gain [Note 5] 20 

V CE(sat) Collector Saturation Voltage (Note 5] 0.5 

VBE Base to Emitter Voltage 0.7 0.95 

ICBO Collector Cutoff Current 0.5 

ICBO(l50°C) Collector Cutoff Current 50 

ICEO Collector Cutoff Current 10 

BVCBO Collector to Base Breakdown Voltage 25 

BVCEO Collector to Emitter Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 5.0 

cob Output Capacitance (f = 1.0 me) 6.0 

fT Gain Bandwidth Product 70 

UNITS TEST CONDITIONS 

le 10 mA VCE 5.0 v 

IC 10 mA VCE 5.0 v 
Volts le 10 mA IB 0.5 mA 

Volts IC 10 mA VCE 5.0 v 
µA VCB 10 v IE 0 

µA VCB 10 v IE 0 

µA VCE 20 v IB 0 

Volts IcBo= 5.0 µA IE 0 

Volts 1CEO = 2.0 mA IB 0 

Volts IEBO = 10 µA IC 0 

pf VCB 5.0 v IE 0 

me VCE 5.0 v IE = -10 mA 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits' The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (de rating factor of 4.0 mW /°C); 
junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: le~th = 300 µsec; duty cycle"' 2%. 

FAIRCHILCJ 
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2N706 
NPN HIGH SPEED SATURATED SWITCH 

SILICON PLANAR* TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
., . . 

Operating Junction Temperature 

,~e11d Tl!mperature (Soldering, 60 second time limit) 

Maximum Voltages 

Vcsb 
· VeER 
. VEBO , .. 

Collector to Base Voltage 

Collector to Emitter Voltage (R8E ;2i 10 n) (Note 2) 

. Emitter to Base Voltage 

''1 ~I ,, "L 

·_,.) ·., •' 

Maximum Power Di5slpation 

Total Dissipation at Case Temperature 25°C (Note 3) 

at Case Temperature 100°C 

at Free Air Temperature 25°C 

'ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 20 

.vBE(satJ Base Saturation Voltage 

VeE(sat) Collector Saturation Voltage 

hie Small Signal Current Gain (f = 100 MHz) 2.0 

Cobo Collector Capacitance 

leeo Collector Cutoff Current 
.. le80(150°C) Collector Cutoff Current 

Ts Charge Sto.rage Time Constant 
(See Fairchild 2N708 Data Sheet for exact circuit) 

NOTES: 

-65°c to +zoo•c 

200°c Maximum 

300°C Maximum 

TYP. 

0.75 

0.3 

4.0 

5.0 

0.005 
3.5 

16 

25V 

20V 

3V 

1.0 Watt 

0.5 Watt 

0.3 Watt 

MAX. 

0.9 

0,6 

6.0 

0.05 
30 

60 

(1) The maximum ratings are limiting absolute values above 0Which life or satisfactory performance may be impaired. 

UNITS 

Volts 

Volts 

pf 
µA 
µA 

ns 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I . ·1 .230 DIA 

:mD1A.~·209 · 

030 . .210 
MAX. .170 

Seating L i 
Pl...----r 

3 LEADS ~ ~. ~ .500 MIN . 
. 019DIA. _l 
.016 . 

. 
Bas.e 

Emitter Collector 

NOTES: All dimensionS in inches 
Leads are IQld-pllted ko'llr 
Collector internally connected to case 
Package weight ts 0.44 aram 

.TEST CONDITIONS 

le= 10 mA Vee= l.OV 
le= lOmA 16 =1.0 mA 
lc=;.10 mA 18 =1.0 mA 

le= 10 mA VeE = 15V 

le=O Ve6 = lOV 

Ve6 =l5V ~E = 0 
Vea= 15V IE=O 

le= 10 mA Vee= lOV 
181 = 182 = 10 mA RL=lkn 

*Planar is a patented Fairchild proc.ess.' 

·(2) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) These ratings give maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/watt (derating factor of 6.7 mW/°C). 
(4) Pulse conditions: Length= 300 µs; duty cycle ;2i 1%. 
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2N708' 
NPN HIG.H-FREQUENCY AND LOW-STORAGE 

DIFFUSED SILICON PLANAR.TRANSISTOR 

The 2N708 is an NPN silicon transistor designed specifically as a high-speed saturated logic switch to replace 
the 2N706 (A, Bl, 2N753 mesa series. In addition the 2N708 is oriented toward Satellite and Conventional small­
signal, RF, and all digital type circuits. 
The Fairchild PLANAR structure extends the range of useful current gain down to the microampere region. Other 
features are lower leakage current, increased maximum ratings, reduced storage time, higher beta, and lower 
saturation voltage relative to its predecessors. 
Typical three sigma limits for B E TA and SATURATE D Vee are included to completely characterize the 
2N708 as a switch, thus promoting design over a wide family of operating conditions. These transistors are de­
signed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit! 

-65°C to +300°C 
200°C Maximum 
300°C Maximum 

Maximum Power Dissipation 
Total Dissipation at Case Temperature 

at Case Temperature 
at Ambient Temperature 

Maximum Voltages 
Ve&o Collector to Base Voltage 

[Note 2 & 31 
[Note 2 & 31 
[Note 2 & 31 

VeeR Collector to Emitter Voltage (Rae $ 10 !1) [Note 41 
Veeo Collector to Emitter Voltage [Note 41 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. 

hFe DC Pulse Current Gain I Note 51 30 120 
hFe (- 55°Cl DC Pulse Current Gain I Note 5 I 15 
hFe OC Current Gain 15 
Vee (sat) Base Saturation Voltage .72 .80 
Vee (sat) Collector Saturation Voltage .40 
Vee (sat) Base Saturation Voltage (-55°CJ .90 
Vee (sat) Collector Saturation Voltage (- 55°C to + 125°Cl .40 
h,. High Frequency Current Gain (f = 100 MHz) 
Cob Output Capacitance 
rb' Base Spreading Resistance [Note 61 If = 300 MHz> 
lceo Collector Cutoff Current 
leeo U50°Cl Collector Cutoff Current 
BVeeo Collector to Base Breakdown Voltage 
VCER (sustl Collector to Emitter Sustaining Voltage [Note 4 & 51 

Veeo (sustl 

BVeeo 
leeo 
leeic (125°C) 
'T, 

to ff 

Collector to Emitter Sustaining Voltage !Note 4 & 51 

Emitter to Base Breakdown Voltage 
Emitter Cutoff Current 
Collector-Emitter Cutoff Current 
Charge Storage Time Constant [Note 71 

[See circuit of page 31 
Turn On Time [See circuit on page 41 

Turn Off Time [See circuit on page 41 

3.0 
6.0 
50 
25 
15 

40 
20 

15 

5.0 
0.1 
10 
25 

40 

75 

1.2 Watts 
.68Watt 
.36 Watt 

40 Volts 
20Volts 
15 Volts 

5.0 Volts 

UNITS 

Volts 
Volts 
Volts 
Volts 

pF 
ohms 
mµA 

µA 
Volts 
Volts 

Volts 

Volts 
µA 
µA 

nsec 

nsec 

nsec 

TEST CONDITIONS 

le= lOmA Vee= 1.0 V 
le= lOmA Vee= l.OV 
le= 0.5 mA Vee= l.OV 
le= lOmA la= l.OmA 
le= lOmA la= l.OmA 
le=7.0mA la= 0.7 mA 
le=7.0mA la= 0.7 mA 
le= lOmA Vee= lOV. 
le= 0 Vea= lOV 
le= lOmA Vee= lOV 
1. = 0 Vea= 20V 
1. = 0 Vea= 20V 
le= 1.0 µA I.= 0 
le= 30mA Rae $ 10 !1 

(pulsed) 
le= 30mA la= 0 

(pulsed) 
le= 0 '· = 10 µA 
le= 0 Vea= 4.0 V 

Vee= 20V Vae = .25 V 
le= lao ~ lOmA 
112 ~ -10 mA 
le ~ 10 mA, )9, .~ 3.0 mA, 
Vae = -2.0V 
le ~ 10 mA, lao ·~ 3.0 mA, 
la2 ~ -1.0mA 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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TYPICAL COLLECTOR CHARACTERISTICS* 

VCE - COLLECTOR VOLTAGE - VOLTS 

50 .--.---1,--"T~-,.--,,,,..........,...~--,.---,--...., 
.I-- 1.0 .. ~ T • 2s•c 

10 

VcE - COLLECTOR VOLTAGE - VOLTS 

.~ IOlt:;:=l:;::""*'=.f'"""~-~0.4~m~A'.+--+~t--+-~ 
,,_Q.2 mA 

18 =O mA 

2 4 6 8 10 
VcE - COLLECTOR VOLTAGE - VOLTS 

T =2s•c J.-V 

JO 15 20 25 
VcE - COLLECTOR VOLTAGE - VOLTS 

FAIRCHILD TRANSISTOR 2N708 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
CHARACTERISTICS (VOLTAGE 

AVERAGED OVER 10 µsec PULSE WIDTH) 
5.0 

~ 4.0 

g 3.0 

~ 2.0 

i5 
~ 1.0 

~ 
~ 0.5 
~ 0.4 

8 0.3 

' 
"" 0.2 
~ 

0. I 

1-- T = 12s•c 
I- le= !Ole 

_.__ 
~ -.v ... 

"' y ... ~ ~ 

~o,''°~ 
v ~ 
J.-

0.1 0.5 1.0 10 50 

5.0 
.,, 4.0 
>:; 
g 3.0 

I c - COLLECTOR CURRENT - mA 

1-- T = 100' C 
I- le • 1018 

~ 2.0 

i5 i 1.0 

a 
~ 0.5 
~ 04 

8 0.3 

it ll1 ... 
" " J..I 

" .jt. VA~ ... h 

~ 0.2 

5.0 

~ 4.0 

g 3.0 

~ 2.0 
>:; 

.I-- ca~ v~ 

0.5 10 50 

le - COLLECTOR CURRENT - mA 

f-- T • 25'C 

I- le= 10!8 

g 
z 
0 

~ 1.0 

~ 
~ 0.5 

~ 0.4 

8 0.3 

~v ~ 

it 

JI 
~ ... v;r 

'ii 0.2 

"' 
0.1 

0.1 

i.-
,j..- "' 

~ 
0.5 10 

I c - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VS. TEMPERATURE 

50 

0.45~------------
le = 7.0 mA 

~ 0.40 18 = 0. 7 mA 

~ 

; 0.35'---'----l.--l---1---

-25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - "C 

• Single family characteristics on Transistor Curve Tracer. 
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BASE SATURATION VOLTAGE 
VS. COLLECTOR CURRENT 

05i.---
~ 0.4 t---+--+--+.+-+-++t+---+--t--t-1 

0. 3 .._I --'--3'--4L-L5 ...L..L.LLll0--2.LO ---130--"40--'50 

le - COLLECTOR CURRENT - mA 

PULSED DC CURRENT GAIN 
VS. COLLECTOR CURRENT 

O'---'--LLI--'----'--.L.L'--_L.__J_...L..J._t__..J 
0.1 0.2 0.5 I 5 10 20 50 100 

l c - COLLECTOR CURRENT - mA 

PULSED DC CURRENT GAIN 
VS. COLLECTOR CURRENT 

140 .--T-=~2-5-.C~~~Jf~-J.~-J~~~ 
2 VCE = 6.0 V ,olEE SIGM• L 
~ 120 r----<1----t--1-~·0:::;"::.::.-"-'i'::;;."....::.!.1•M1r t---

~ 100 V~ ~ 
~ BO t---f----t-1--+-+--+--+--l--H 

~ 
~ 

8 60 f--f---1-H+--+--+-+-H 
TYPICAL 

~ 

~040 ~ ~ 
_ ~ 1HREE SIGMA LIMlr 

~ 20 ~ --+- 't-,[\ 

~ 

"-
E 

I 

z " ~ 

~ 

~ 100 
g 

2 3 4 5 10 20 30 40 50 

I c - COLLECTOR CURRENT - mA 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VS. TEMPERATURE 

Tj - JUNCTION TEMPERATURE - °C 



FAIRCHILD TRANSISTOR 2N708 

SATURATED SWITCHING CHARACTERISTICS-TYPICAL DELAY, RISE, STORAGE AND FALL TIMES 

!: le ~ .J 1-+r++tt--1--1-+++-++H 

:soo Vee• 5 Volts 

2001---+-+-l-H-++H---l--l-+-++++H 

~ ~ 
~1oo~~~§EE!fti£~3§~!:f~ 
!r l---+-+-++++-1-1+- 112.." .ooA 

~ !~ lei• o.t~ 
. .'.:- 30 !-H i-1111..• o.•"" 

20~--1H~H-+H-+H+1+~---l---l-~~ 

I00'-1 -0~2-0"'3"""04-'0'""5 ....._..._____.2__.3_4'-'-5 LJ..LLllO 

1000 

500 
400 

~ 300 

~ 200 

w 

~ 100 

:;;I 
... 50 
I .. 40 

: 30 

20 

111- TURN ON BASE CURREAIT- llA 

112 •Om 

.!.u_•.04.,A-1 

::r 
!at_=1J_, 

lazJ4m~ 

le= 4 mA 
Vee• 5Volts 

100.1 0.2 0.3 Q4 0.5 2 3 4 5 10 

I Bl - TURN ON BASE CURRENT - mA 

·, 
RISE TIME VS. RATIO OF COLLECTOR 
CURRENT TO BASE DRIVE - le/ 111 .. 

ll 

.. 
j:: 200 
I:! 
ii: 100 
I 
.: 

50 

20 

Vee· sv 

~ 

l--11'1 ~ iz: z v 
1-- Ic•4mA IZI 

I- 1-:- 101,. 1..-l le• 30mA 

Ic• 20mA ~ 
IOI 2 3 4 5 10 20 :so 40 50 

1, /1., 

FROM 

Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 

(Source Impedance 
equal 50 0) · 

STORAGE TIME VS. TURN ON BASE CURRENT 

Or----r----t-r-+--t-+-t-++--+--+-+-t 

IOQ'-1 ......r......L..LQ"'-5--'I ---'-'--U5-IL.O ......L....L..L.L.......150 IO .._I --"'---'-3 -4~5 ~'-'-'-I0---'-20---'30_4..L.JO 50 2 3 4 5 10. 20 30 40 50 

~ 
I 

500 
400 

300 

200 

w 100 .. 
;: 

: 50 
I 40 

: :so 

20 

191 - TURN ON BASE CURRENT - ma 111 - TURN <* BASE CURRENT - mA 

FALL TIME VS. TURN ON BASE CURRENT 

1•= mA j-

ln•O.l mA 

!n.•0.5mA t-

T., •l mA H 

le • IOmA 
Vee= 5 Volts 

0.5 I 5 10 20 
I a1 - TURN ON BASE CURRENT - mA 

~ 

50 

:: r .1 e = 20 mA-t-+++H+--I+--1--+-1 
300 Vee= 5Volh !n_= o!.,.-+-t-
200 

2 3 4 5 10 20 30 40 ~o 
I Bl - TURN ON BASE CURRENT - mA 

Ia1 - TURN ON BASE cuR'R'ENT- mA 

!~~ I e = 30 mA -+-+-+-r++t----1I-t--+-< 
300 k•5Volts 

200 l-=t:::!=H:tttlt~1~~1._· Irm•"111 
~ ~.J. 
~ IOO~~e~attm~~§~ 
~ 50f'-:===(::::::;;t:t::j:+J;j$1:;1u~··~1r.·':mA1j;;oi~H 
' 4of- -+-1 I~ 
:301---'-l--+-t-+-t± ........... =t---t-H 

20 r---=+--.t----+r-+H-+-+++++---+-+-+-1 

IOI 3 4 5 10 20 30 40 50 

I 11 - TURN ON BASE CURRENT - mA 

DELAY TIME VS. RATIO OF COLLECTOR 
CURRENT TO BASE DRIVE - le/ 111 

STORAGE AND FALL TIMES VS. 
TURN ON BASE CURRENT 

SWITCHING TIMES 
VS. TEMPERATURE 

4 5 IO 20 

lc/111 

lO 40 I00.05 0.1 0.2 0.3 0.5 I 2 3 

I 11 - TURN ON BASE CURRENT - mA 

100 

80 

~ 60 

~ 40 

le = IOmA 
l--+--+---1---+-+-+Vee = 5 Volls --1 

!91=192 = l.OmA 

lo;; b.J 
t, 

1-td 

O'--..___""---'-~--'----'-'--..____.___. 

-60 -40 -20 0 20 40 60 80 100 120 140 

·TA - AMBIENT TEMPERATURE - °C 

CHARGE STORAGE TIME CONSTANT TEST CIRCUIT AND WAVEFORMS 

680 

"A" 8900 
r-J\/V'v-...-~~-lQJ TO 

91 0 

.0025p.F .0025 p.F 

Yu-~p.1---F --"~V~~ 
11 Vdc-=- _ - 10 Vdc 

Model 12-AB 
Lumatron Sampling 
Oscilloscope 
or equivalent. 

Model 610 
High Impedance Probe 

+6Vdc 10% 
0 - - - - - Pulse at Point "A" 

-4 Vdc --....--1- ""----

t, 

V,N RISE TIME LESS THAN 1 nSec. 
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Ti.. AND T.,, TEST CIRCUIT 

v,, IK 
YouT 

TO 
FllOll 

Moilell2-ABLlllGlrol 
Model 303 lullGlron 
Mercurr Rela1 Pulse 

IK 270Q SaniplinqOscilloscOJt 

GenerolororeqllivalMI. 
•equivttent. 

ls..rtt~·50!1 
50Q 

.ljE .llf 

v .. 

t,. 
VBB .. -4Vdc 

Y1re=+21VH -,---- 90\ 
-~~20Vdc IO\ Y1M 

ton 
v88u17Vdt 

V111=-20Yp-p 
Your 

tdf 
Input and Out111t Pulse Wowelor•s 

v11, Rise TI11e JS: luec 

COLLECTOR BREAKDOWN CHARACTERISTICS 
VS. REVERSE BASE CURRENT 

20 

18 

-: 16 

t; 14 

: 12 
~ 
u 

~ 
0 

w 
~ 

10 

8 6 
I 

102 •-IOOpA Tc=2s0 c 
LVcto 

I.,•-200pA 

·1,2=-300pA 

1,,~ Io;•-.400pA 

\: \ . 
I\\ 

' \ 

·rs= ' ' 
', .......... BVcso 

' 
' ' ...... :::~ ~ --

10 20 30 40 50 60 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

20~-~-~--,-r--~-~-~ 

IBl---+---11-1,,=-IO~ Tcl25"C 

~ 16 ,___+-LV_c•~o---+-+--+---+---1 
1 1b2 =O Ibz=-200.µA 

E 14 lbz=-300).JA 

~ 12 >---+---t+--_,__,~l-b2-=--4~0-0_p_A_,_ _ _, 

~ 10 

~ 81---+--,__-tll---H+--+----+---l 

::: 61---+----fll---+l+--+----+---l 
I •• 

..;' 4 r--+----tH<----0 ........ .,.--+---+---t 
~ ''.,, ··~ BVcso 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

SMALL SIGNAL FORWARD CURRENT 
GAIN VS. COLLECTOR CURRENT 

~ i~;...._.,..~~~~~~f~J-.106~~~1..-rrn 

ffi 61---+---+-+-+-t++H---jc--+-t-+-t+tt~ 

~ 
!Z 
~ a 4 1----+-+H+t:i-H""-==il-F Vee= 1o·vo1ts 
~ ~ 1---r-- JCE ! 51 Jol1ti 

::ifl .;; v 
i 11---+--+-+->-+-+++<-->--+-+-+-++++t 

le - COLLECTOR CURRENT - mA 

TRL PROPAGATION DELAY MEASUREMENT CIRCUIT 

•Vee 

62pf 
Re 

5 Transistor Delay 
!See Woweform) 

lpc:1= ~O nsec /Transistor Typical 25°C 

TRL PROPAGATION DELAY TIME VS. 
COLLECTOR CURRENT 

[Measured in the circuit above] 
SK r::=::+=+:+:t=::+===r::::i:::i::+===r:=ii::::++:i 

~ 2K~ 

IKf-~--''lorH-t--1--t-H-t--f--t-t-H 
! OO ~ ~·IOV 
~ s >----+--+--... ~+---+--+-+-< --+--t--1--+t 

~ 2001---+--+-t+-t-~"'''~::T-H --+--+-<--+t 

- ~'l'-t~ -- T_- 125' c 
~ 1001--++t+-t-+1 ~-PNJ.-=t==F"FH 
~ ~ 
~ sol= Is, • 0.21, ~ 5v 

f-- ls2 • .Oii C -t-t --' 
~ 20f-- Ycc/2 - 0.7 __LJ_--+--+-_J_+-J.+---+--1--1--+1 

Re· --ls-,-

100.1 0.2 o.s 10 20 so 
le - COLLECTOR CURRENT - mA 

DEFINITION OF PROPAGATION DELAY 

tpd - Averoge Propagation Deloy per Transistor 

Lrn •Tm 
-10-

DIODE TRANSISTOR LOGIC PROPAGATION 
DELAY CIRCUIT 

Re - I.Ok T~co1P;opaqationDeloy [oiwGle~ LoodfwN-4 

R.• • 2.0k ipd - 40nsec ol 2s·e 1 ..... 

N • FAN·OUT - 4 R~ • 3.9k 60nsec ol 11S"C ~~ ipd remains unchllnqed wllen 
. 

M - FAN·IN - 10 Vee .. 10.ov all nodes full~ loaded , as 
AllDiodes .. FDIOO Vee--0.6V 1 shown al riqhl. 

LOW-POWER AND·OR·NOT LOGIC CIRCUIT. 

•Vee 

r*- IR - Reverse .Current 

IF - Forward Current 

All Diodes - FDIDO 

1 
I 
I 
I 

I 
I 
I 

I I 

~ 4r.-J 
ONE STAGE 

lpd measured over 10 stages for FAN-IN "..FAN-OUT= I 

' 

CONSTANT CONTOURS OF 
PROPAGATION DELAY (lp.J 

[Measured in the circuit abovel 
1.2~~~~~~~~~~~-~~ 

~ 0.8 t---ft--++-+-++-_..,,_,,_..._ 

a 
Q 
~ 

"" ~ 0.6 

~ ~~~~~~~~~~~~~~ 04[ 

lo - REVERSE CURRENT -.mA 

COMPLEMENTARY HIGH-SPEED NON:SATURATED 
CURRENT STEERING LOGIC CIRCUIT 

-t20V 

tpci. < 5 nsec /stage 

OUTPUT 

..,.1oon I 

HIGH·SPEED LOW~LEVEL NANO CIRCUIT 

! .~y 
I I 
I I 

. I ' 
Al~Diodes ·FDIOO 1 

::::!~u~p::t~!~~ ·iv 
I I 

L ___ O_N_f: _ ~lA_G_f: _ - _J 

M =FAN-OUT• l 
N = FAN·IN = l 

OUT 

Average Propogotion Deloy 20 nsee/stoge 

(1) These ~atings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2)' These are steady state limits .. The factory should· be consulted on applications involving pulsed or low duty cycle op.eration. 

Iii (3) These rat.ings give. a maximum junction· temperature of 200°C and junction-to-cas.e thermal resistance of 146°C/watt· (derating factor of 6.85 
~ mW/°C); Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C). 
c (4) Rating refers to a high current point where collector-to-emitter voltage is.lowest. For more i.nformation serid for Fairchild Publication APP-4. 
Z (5) Pulse Conditions: le.ngth = 300 JLsec; duty cycle= 1 % . 

(6) rb'= h10 (Real Part)- Measured with GR #1607-A Bridge. 
(7) Meas~red on Samplin.g Scope. PW~ 400 nsec. 



2N709 • FT709 
HIGH SPEED SATURATED SWITCHES 

FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS 

• ULTRA HIGH SPEED •••• rs= 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA 
t0 n = 12 ns (MAX) AT 10 mA 
t011 = 12 ns (MAX) AT 10 mA 

• HIGH FREQUENCY ••••• fr = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA 
• LOW CAPACITANCE • • • • C0 bo = 3.0 pf (MAX) AT 5.0 V 

C;bo = 2.D pf (MAX) AT 0.5 V 
• BREAKDOWN VOLTAGE ••• LVeeo = 6.0 V (MIN) 

• SATURATED BETA GUARANTEES FROM 1.D mA TO 30 mA 
• SIX Yee<sat) GUARANTEES WITH THREE AT +125°C 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 
Total Dissipation at 100 • C Case Temperature (Notes 2 and 3) 

at 25 • C Ambient Temperature (Notes 2 and 3) 
Maximum Voltages 

Veso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free.Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS 

hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFe(-55°C) DC Cur.rent Gain 
hFE(-55°C) DC Current Gain 
VsE(sat) Base Saturation Voltage 
YsE(sat) Base Saturation Voltage 
YsE(sat) Base Saturation Voltage 
VsE(sat) Base Saturation Voltage 
VcE(sat) Collector Saturation Voltage 
Yee(sat) Collector Saturation Voltage .. 
Vee(sat) Collector Saturation Voltage 
Vee<sat) Collector Saturation Voltage (125 ° C) 
Yee<sat) Collector Saturation Voltage 
Yee(sat) Collector Saturation Voltage (125 °C) 
Yee(sat) Collector Saturation Vpltage (125 ° C) 
Cobo Output Capacitance 
cibo. Input Capacitance 
leso Collector Cutoff Current 
le80(125°C) Collector Cutoff Current 

Additional Electrical Characteristics on page 4 
Notes on page 4 

2N709 
MIN. TYP. 

20 55 

15 

10 
0.70 0.78 

D.21 

2.5 
1.4 
5.0 
1.0 

-65°c to +3oo·c 
200°c Maximum 
300°C Maximum 

MAX. MIN. 

30 
120 

2D 
2D 

12 

0.85 
0.68 
0.75 

0.3D 

3.D 
2.0 
50 
5.0 

0.5 Watt 
0.3 Watt 

15 Volts 
6.0Volts 
4.0 Volts 

mog 
TYP. MAX. 

7D 125 

0.73 0.85 
0.83 0.95 
0.92 1.3 
0.18 0.25 
D.18 D.25 

D.2D D.32 
D.22 D.38 
D.20 D.42 
D.23 D.45 
2.3 3.0 
1.8 2.D 
4.0 50 
1.0 5.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
pf 
pf 
nA 
µA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:mo1A. 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
leads are" pld·plated kovar 
Collector internally i;onnected to case 
................ 0 ......... 

TEST CONDITIONS 

le= lD lnA Yee= DAV 
le= lOmA VeE = 0.5V 
le= 1.DmA Yee= D.4V 
le =3DmA Yee= DAV 
le= 30mA VeE = l.OV 
le= lDmA Yee= OAV 
le= lOmA VeE=0.5V 
le= 3.0mA Is= 0.15 mA 
le= l.OmA Is= 0.1 mA 
le= 10 mA Is= 1.0mA 
le= 30 mA Is =3.0 mA 
le= 1.0 mA Is= 0.1 mA 
le= lD mA la= 1.D mA 
le= 3.0 mA la =D.15 mA 
le =.1.DmA la= D.1 mA 
le= 30 inA la= 3.D mA 
le= lD mA la= 1.D mA 
le =3DmA la =3.0mA 
IE=O Yea= 5.0V 
le=O Yea= 0.5V 
IE=O Yes= 5.0V 
IE=O Vea= 5.0V 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

s·EMICDNDUCTDR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCH1LD· TRANSISTORS 2 N 709. • · FT7109 

ELECTRICAIJ CHARACTERISTICS (25°C Free Air Temperature unless otherwise. noted)' 

2N709 mog 
SYMBOL CHARACTERISTICS. MIN. TYP. MAX~ MIN. TYP. MAX. 

BVcso CoJlector to Base Breakdown Voltage 15 . 15 
Yceo<sust) Collector to Emitter Sustaining Voltage 6.0 6.0 

(Notes 4 and 5) 
BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 
Ts Charge Storage Time Constant (Notes 6 and 7) 3.0 6.0 3.0 6.0 
ton Turn On Time (Note 7) 8.0 15 6.0 12 
toll Turn Off Time (Note 7) 8.0 15 6.0 12 

fr Gain-Bandwidth Product (f = 100 MHz) 600 800 
fr Gain-Bandwidth Product (f= 100 MHz) &Oo 800 

TYPICAL· ELECTRICAL ·CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

.. 
:> 

8 . 10 

Vcl • COLLECTOR VOLTAGE ·' VOLTS 

1-"-t- U mA V 0.8 mA 

~ 401--+-- ~f/t.y::~.t:$. ;l[o.41 m~A~~~ 
- '.L . . 0.6 mA 

.2 10 

VcE • COLlICTOR VOLTAGE • VOLTS VCE • COLlICTOR VOLTAGE • VOLJS 

so • ~ 2 2 niA 
.. 

T ·--55°C · ·2 OmA · "" " '..,_. 
40r-P!h~ 

l 8mA 

< 
"i.6 inA 

< '• .:fv_ 1.4 niA E E 

~ ~ ~- 1.2 mA 

JO 1.0mA = '5 '5 Vi;... u u ·o.8 mA 
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• Single family characteristic on Transistor Curve Tracer. 
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· UN1:rs TEST CONDITIONS 

.Volts le= lOµA IE=O 
-Volts le= 10 mA 18 =0 

• (pulsed) 
Volts IE =:=10 µA lc=O 
ns ,. le= 181 = 5.0 mA 182 = -5.0 mA 
ns .10 .,,,1omA "1& 1=2.0mA 
ns 10 .,,,1omA 181 =1.0mA 

1 82~....;.l,OmA 
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MHz le= lOmA Vce=4.0V 
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FAIRCHILD TRANSISTORS 2N709 • FT709 
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TYPICAL ELECTRICAL CHARACTERISTICS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

l60 v;:5.0V 
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COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE-EMITTER VOLTAGE 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

4 

I Bl • TURN ON BASE CURRENT - mA 
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50 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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le• 30 mA --t--+--1--r+--+--+--+---t 
Vee ·Z.OV 

~ -Sf--+-+--1--+--+-+--l-t--¥-t 

I -61--+--+--t-.i<-+--1--+-7'1-I--+--! 

~ 
l1i 

~ 

I Bl - TURN ON BASE CURRENT - mA 



FAIRCHILD TRANSISTORS· 2N709 • FT709 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON .BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

t 0 N AND toFF TEST CIRCUIT 

340 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 
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o~~~-~~~~~~~~~ 
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Vee - COLUCTOR SUPPL y VOLTAGE - VOLTS 

'•" 
vB8•+5.0v 

VIN" -4.0V 

-4.0V 

500 2k0 

NOTES: 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 
OF PROPAGATION DELAY 

--------------------+ 
5100 5100 

!---------------------------~ 

i---------5 TRANSISTORS-------.i 

I __ 1_ 
pd - 101 ... 

Vee VIN RISE TIME HOns 

CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 

MERCURY TYPE PULSER I_ O.lpF 
RISE TIME <lno ,• 
OUTPUT IMPEDANCE• 500 
PW~200ns 

u 
-3,3V 500 

+5.2V +3.0V 

500 5000 TO SAMPLING SCOPE 
+--"""-.--l~ RISE TIME •0.4ns 

IO.l~F 

5300 

O.lpF INPUT· IMPEDANCE •500 

4300 

(1) These ratings are limiti.ng values above which 'the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady slate limits. The factory should· be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/"C at temperatures above 100°C. 

Power rating is constant at temperatures below 100°C). Junction to ambient thermal resistance of 583°C/Watt (derating factor of 1.71 mW!°C) 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) Measured on Sampling Scope. PW ;::::: 200 ns. 
(7) See test circuit for exact values of 10 181 , and 182• 
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2N718A · 2N1613 · 2N956 · 2N1711 
NPN UNIVERSAL AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* TRANSISTORS 

The 2N718A*~ 2N95G, 2N1Gl3*:' and 2N1711 are NPN double-diffused silicon PLANAR* transistors designed for use 
in high performance amplifier, oscillator and switching circuits. The 2N95G and 2N1711 are also used to advantage 
in amplifiers where low noise is an important factor. 
These transistors provide useful current gain from the microampere region up to 500 mi Iii amperes and have the 
many desirable advantages o( the PLANAR structure and diffusion techniques. Each transistor is designed to meet 
the environmental requirements of MIL-S-19500. 
These transistors reflect all of the process improvements resulting from the Autonetics Minute Man reliability 
program for NPN silicon Planar transistors. 

**See M IL-S-19500/181A (NAVY) USN 2N718A and USN 2N1613. 

ABSOLUTE MAXl"'UM RATINGS INo.te 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at Case Temperature 

at Case Temperature 
at Ambient Temperature 

Maximum Voltages 
Veao Collector to Base Voltage 

25°C [Note 2 & 31 
100°C [Note 2 & 31 
25°C !Note 2 & 31 

Ve•• Collector to Emitter Voltage !R .. ~ 10 nJ !Note 41 
Vuo Emitter to Base Voltage 

2N718A 
2N956 

1.8 Watts 
1.0 Watt 
0.5 Watt 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N718A 2N956 
SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS 

Min. Typ. Max. Min. Typ. Max. 

h •• DC Pulse Current Gain !Note 51 40 80 120 100 130 300 
h •• DC Pulse Current Gain !Note 51 35 80 75 130 
h •• DC Pulse Current Gain [Note 51 20 55 40 75 
h • .l-55°Cl DC Pulse Current Gain [Note 51 20 35 35 G5 
h •• DC Current Gain 20 50 35 80 
h •• DC Current Gain 35 20 GO 
v •• (satl Base Saturation Voltage [Pulsed, Note 51 0.95 1.3 . 0.95 1.3 Volts 
Ve• (sat) Collector Saturation Voltage [Pulsed, Note 51 O.G 1.5 0.5 1.5 Volts 
h •• High Frequency Current Gain (f = 20 MHz) 3.0 4.0 3.5 5.0 
Cobo Output Capacitance 18 25 18 25 pF 
c •• Emitter Transition Capacitance 50 80 50 80 pF 
NF Noise Figure [Note Gl G.O 12 3.5 8.0 dB 
lcoo Collector Cutoff Current 0.3 10 0.3 10 mµA 
leao (150°Cl Collector Cutoff Current 0.4 10 0.4 10 µA 
BVcao Collector to Base Breakdown Voltage 75 75 Volts 
Ve•• (sustl Collector to Emitter Sustaining Voltage 

[Note 4 and 51 
50 50 Volts 

BV•ao Emitter to Base Breakdown Voltage 7.0 7.0 Volts 
1 .. 0 Emitter Current 0.05 10 0.05 5.0 mµA 

(See notes on back page) 

- G5°C to + 300°C 
200°C Maximum 

2N1613 
2N1711 

3.0 Watts 
1.7 Watts 
0.8Watt 

75 Volts 
50Volts 

7.0 Volts 

TEST CONDITIONS 

le= 150 mA Ve•= lOV 
le= lOmA Ve•= 10 V 
le:= 500 mA Va= 10 V 
le= 10 mA Ve•= 10 V 
le= 0.1 mA Ve•= 10 V 
le= 0.01 mA Ve•= 10 V 
le= 150 mA la= 15 mA 
le= 150 mA la= 15 mA 
le= 50mA· Ve•= lOV 
1. = 0 Vea= lOV 
le= 0 v •• = 0.5 v 
le= 0.3 mA Ve•= lOV 
1. = 0 Vea= GOV 
1. = 0 Vea= GOV 
le= 0.1 mA 1. = 0 
le= 100 mA Ra•~ 10 n 

(pulsed) 
le= 0 I.= 0.1 mA 
le= 0 V .. = 5.0V 

J 

2N1613 2N1711 

2N71 BA 2N956 

•Planar is a patented Fairchild process. 

F=AI RC 1-11 LC 

·SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ACTIVE REGION 

COLLECTOR CHARACTERISTICS* 

.---., v v 
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0 0 10 20 30 40 " YcE - COLLECTOR VOLTAGE - VOLTS 

FAIRCHILD TRANSISTORS 2N718A • 2N1613 

TYPICAL ELECTRICAL CHARACTERISTICS 

0 0 

SATURATION REGION 

COLLECTOR CHARACTERISTICS* 
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INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

20.---,----r--~-~-~ 

VeE • 5 V 

b1e VcE • IOV 
.: 10 i---i----tve£ =20v'--->----f 
I Vt£ .. 3ov 

IO 20 lO •• 
le - COUECTOR CURRENT - mA 

• 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

I· ~OMHz Ve£• 5V ·1.--- Ve£• IOV 

• Ve£ •20V 

1- YcE "30V 
2 

boe 
0 

• 
9oe 

• VcE • 5V '=--

:1~ 
VcE • IOV -

\itE ··20V 
\t£ • 30V 

20 l-0 .. " le - COLLECTOR CURRENT - mA 

9-39 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

Ic - COLLECTOR CURRENT - mA 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT SHORT CIRCUIT 
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ACTIVE REGION 

COLLECTOR CHARACTERISTICS" 
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FAIRCHILD TRANSISTORS 2N956 • 2N1711 

TYPICAL ELECTRICAL CHA.RACTERISTICS 

SATURATION REGION 

COLLECTOR CHARACTERISTICS* 

2 4 6 8 
Ycf - C9LLECTOR VOLTAGE - VOLTS 

I - 0 n.A 

6 ' 
YcE - COLLECTOR VOLTAGE - VOLTS 

• • • 
Yet: - COLLECTOR VOLTAGE - VOLTS 

IO 

IO 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

320~--~-~-----

VcE"" 10Volts 
~2~<-----<'---+--'---'---+--J 
: 

~ 
' 

0.01 0.1 I 10 100 ""' 
le - COLLECTOR CURRENT - l!tA 

SMALL SIGNAL CURRENT GAIN AT 
20 MHz VERSUS COLLECTOR CURRENT 

f=ZOMHz 

~ l~l-'---'---IL0-20'----'50-~100-'130 
le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT .. ,~~~~~-~-~~~ 5 40l----J.__.__.._,__...._ _ _,__,_.j_J 

e l o I c = 10 I e _ _..___,___..__._. 
1 Pulse Width •IOJAste 
~ 2.0 l----Jl--l-+-1----l----1--!+.+A 

~ 
!! LO 

i 
~ 

0.5 
o.• 
O.l 

3 
' 
! 
! 

0.1 
IO 20 ,. IOO zoo ... 

le - COLLECTOR CURRENT - mA 

PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 

''°Ill 
0 VcE = 10 Volts 
i 225 I c = 150 mA -t--t--+-+-+--!v-,1 

K 100 f-+--f--f--J--1--+-i---+-..4-J 
~ y 
~. 115 f--+-+--+--+--1--+-1-+-,lv~-+--J 

$1~1-+--+--+-+-1---i,.1.L_<-+--+--+-l 

a "' f--1--+-+-vt-,IJLL-+-+--l---+-1 
j1oof--+-+--+-""--l--+--+--+--+--' ' y 
1 101-+-+:17rt--1-l-I-+-+-+--" 

" 
16 

14 

' " 
~ 10 

' 6 

-50 50 100 

Tj - JUNCTION TEIPEIATURE - •c 

NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

Power Bandwidth ,,_ 200 Hz 
Frequency "" I kHz 

Source Resistance = 510 0 

150 

\. ~ ~ 
......... r--

v 

o,, 20 ~ IOO 200 "'° IOOO 

IO 

" 
7 16 

" 

le - COLLECTOR CURRENT - JJA 

30 MC POWER GAIN VERSUS 
COLLECTOR CURRENT 

f•30MHz 
Yer • 20 Volts 

1-Tc -~·c 

ir 
/ 

2N71BA-1 
2N956 
2N1613 4 
2N1711 

J J 
10 20 30 40 50 60 70 90 

le - COLLECTOR CURRENT - mA 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 
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REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 
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FAIRCHILD TRANSISTORS 2N718A • 2N956 • 2Nl613 • 2Nl711 J 
TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL COMMON EMITTER CHARACTERISTICS 
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500 ,---,r ---5-,-5"-c ,--,--,-,,-IJJ-.fill/l1..,....-.,-....., 

; 400C---t--t--+-t-l--+-l'-tlcl-+-t--I l{L 
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SMALL SIGNAL CHARACTERISTICS (f=l kHz) 
* Single family characteristics on 

Transistor Curve Tracer. 

SYMBOL CHARACTERISTICS 
2N718A-2N1613 2N956-2N1711 

UNITS TEST CONDITIONS Min. Typ. Max. Min. Typ. Max. 

hib Input Resistance 24 27 34 24 27 34 Ohms le= 1.0 mA Yea= 5.0 V 
4.0 6.3 8.0 4.0 6.3 8.0 Ohms le= 5.0 mA Yea= lOV 

h,b Voltage Feedback Ratio 0.7 3.0 1.2 5.0 x10-• le= 1.0 mA Yea= 5.0V 
0.8 3.0 1.2 5.0 xlO" le= .5.0 mA Yea= 10 V 

h,. Small Signal Current Gain 30 55 100 50 ll5 200 le= 1.0 mA Yee= 5.0 V 
35 70 150 70 135 300 le= 5.0 mA Yee= 10 V 

hob Output Conductance 0.1 0.16 0.5 0.1 0.16 0.5 µmho le= 1.0 mA Yea= 5.0 V 
0.1 0.19 1.0 0.1 0.19 1.0 µmho le= 5.0 mA Yea= 10 V 

hie Input Resistance 2.2 4.4 k ohms le= 1.0 mA Ye,= 5.0V 
h,. Voltage Feedback Ratio 3.6 7.3 xlO" le= 1.0 mA Ye,= 5.0V 
h •• Output Conductance 12.5 23.8 µmho le= 1.0 mA Ye,= 5.0V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3 cC/Watt (derating factor of 17.2 mW ;cc) for the 
2Nl613 and 2Nl.711; for the 2N718A and 2N956 97.2"C/Watt (derating factor of 10.3 mW /°C). Junction-to-ambient thermal resistance of 219°C/Watt (derating lac~ 
tor of 4.56mW/°C) for the 2Nl613 and 2Nl711; for the 2N718A and 2N956 350°C/Watt (derating factor of 2.86mW/°C). 

(4) Rating ·refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 µsec; duty cycle S 2%. 

(6) I = .1000 Hz; RG = 510 (l; 1.0 Hz bandwidth. 
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2,N719A 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION NPN ·double diffused silicon transistor designed for 

a wide variety of amplifier and high speed switching applications. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature -65°c to +300°c 

Operating Junction Temperature 

Maximum Power Dissipation 

+200°C Maximum 

Total Dissipation at Case Temperature 25°C (Note 2 & 3) 

at Case Temperature 100°C [Note 2 & 3) 

at Ambient Temperature 25°C 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CER Collector to Emitter Voltage (RBE s 10 0) [Note 4] 

VCEO Collector to Emitter Voltage [Note 4] 

V EBO Emitter to Base Voltage 

1.8 Watts 

1.0 Watt 

0.5 Watt 

120 Volts 

80 Volts 

60 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain [Note 5] 20 60 

VBE(sat) Base Saturation Voltage 0.9 Volts 

V CE(sat) Collector Saturation Voltage 1.2 Volts 

VBE(sat) Base Saturation Voltage 1.3 Volts 

VCE(sat) Collector Saturation Voltage 5.0 Volts 

hfe High Frequency Current Gain 2.0 
f = 20 me 

cob Output Capacitance 15 pf 

cib Input Capacitance 85 pf 

1CBO 
Collector Cutoff Current 10 mµA 

ICB0(150°C) Collector Cutoff Current 15 µA 

BVCBO Collector .Breakdown Voltage lW Volts 

V CER(sust) Collector to Emitter (Note 4) 80 Volts 
Sustaining Voltage 

VCEO(sust) Collector to Emitter (Note 4] 60 Volts 
Sustaining Voltage 

BVEBO Emitter Breakdown Voltage 7.0 Volts 

1EBO 
Emitter Cutoff Current 10 mµA 

TEST CONDITIONS 

IC= 150 mA VCE = 10 v 

IC "' 50 mA 18 = 5.0 mA 

IC = 50 mA 18 = 5.0mA 

IC = 150 mA I = B 15mA 

IC = 15Q mA IB = 15mA 

Ic = 50 mA VCE = 10 v 

I = .E 
0 vca= 10 v 

IC= 0 VEB = 0.5 V 

I = E 0 vca= 75 v 

IE = 0 vca= 75 v 

IC= 100 µA IE = 0 

IC= 100 mA RBE s. 10 n 
(pulsed) 

IC= 30 mA I = 0 
(pulsed) B 

Ic = 0 IE= 100 JlA 

IC = 0 VEB = 5.0 V 

(See notes on back page) Copyright 1961, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

F.AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N719A 

SMALL SIGNAL CHARACTERISTICS (f = lKc) 

Symbol Characteristic Min. Max. Units Test Conditions 

hfe Current Gain 15 IC 1.0 mA VCE 
25 IC 5.0 mA VCE 

hib Input Resistance 20 35 ri IC 1.0 mA VCB 
10 ri IC 5.0 mA VCB 

hrb Voltage Feedback Ratio 2.5 xl0-4 IC 1.0 mA VCB 
5.0 x 10-4 

IC 5.0 mA VCB 

hob Output Conductance 0.1 0.5 µmho IC 1.0 mA VCB 
1.0 µmho IC 5.0 mA VCB 

NOTES: 

.(1) These ratings are limiting values above which the serviceability of any individual semi-conductor 
device may be impaired. . . 

(2) These are steady state limits. 
or low duty cycle operation. 

The f,actory should be consulted on applications involving pulsed 

(3) These ratings give a ma]l:imum junction temperature of 200°C and junction-to-case thermal re­
sistance of 97 .3°C/watt ( derating factor of 10.3 mw/°C ). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more 
information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length = 300 µsec; duty cycle ::: 1 % . 
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2N720A 
NPN HIGH-VOLTAGE GENERAL PURPOSE 

DIFFUSED SILICON PLANAR*TRANSISTOR 

FOR IMPROVED PERFORMANCE 

SEE FAIRCHILD 2N3108 
GENERAL DESCRIPTION - NPN double diffused silicon general purpose transistor for a wide variety ofamplifier 

and high speed switching applications. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

: Maximum Temperatures 

Storage Temperatures 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE ~100) · 

Collector to Emitter Voltage 

Emitter to Base. Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristics 

hFE DC Pulse Current Gain 

hFE DC Pulse Current Gain 

hFE(-55°C) DC Pulse Current Gairi 

hFE DC Current Gain 

VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

V CE(sat) Collector Saturation Voltage 

hfe High Frequency Current Gain 
(f = 20 MHz) 

Cobo Output Capacitance 

cibo Input Capacitance 

1cbo Collector Cutoff Current 

Ic00(150°C) Collector Cutoff Current 

BVCBO Collector Breakdown Voltage 

V CER(sust) Collector to Emitter Sustaining Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 

BVEBO Emitter Breakdown Voltage ~ 

1EBO Emitter Cutoff Current 

(See notes on back page) 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

(Note 4) 

(Note 5) 

(Note 5) 

(Note 5) 

(Note 6) 

(Note 7) 

(Note 4) 

(Note 4) 

Min. 

40 

35 

20 

20 

2.5 

120 

100 

80 

7 

-65°C to +300°C 

+200°C Maximum 

Max. 

120 

0,9 

1.2 

1.3 

5,0 

15 

85 

10 

15 

10 

1.8 Watts 

1.0 Watt 

0,5 Watt 

120 Volts 

100 Volts 

80 Volts 

7 Volts 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

pF 

mµA 

µA 

Volts 

Volts 

Volts 

Volts 

mµA 

Test Conditions 

IC= 150 mA VCE 10 v 
1c = 10 mA VCE 10 v 
IC = 10 mA VCE 10 v 
IC= 0.1 mA VCE 10 v 
re= 50 mA 1s = 5 mA 

1c = 50 mA 1s 5 mA 

IC= 150 mA 1s 15 mA 

IC = 150 mA 1s 15 mA 

IC= 50 mA VCE 10 v 

IE = 0 VCB 10 v 
re= 0 VEB 0.5 v 
IE= 0 VCB 90 v 
IE= 0 VCB 90 v 
IC= 100 µA IE 0 

Ic = 100 mA RBE < 10 Q 

(pulsed) 

Ic = 30 mA 1s 0 
(pulsed) 

Ic = 0 IE 100 µA 

IC= 0 VBE 5 v 

• Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHIL'b CAMERA AND INSTRUMENT CORPORATION 
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2N720A FAIRCHILD TRANSISTOR 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

Symbol Characteristic Min. Max. Units Test Conditions 

hfe Current Gain 30 100 IE"' 1 mA VCE 5 v 
45. 1E = 5 mA VCE 10 v 

hib Input Resistance 20 30 a Ill:= 1 mA VCB 5 v 
4 8 a 1E = 5 mA VCB = 10 v 

hrb Voltage Feedba.Ck Ratio 1.25. x10-4 IE= 1 mA VCB 5 v 
1.50 xl0-4 1E .. 5 mA VCB'" 10 .v 

hob Output Conductance 0.5 µmho 1E = 1' mA V'CB 5 v 
0.5 ii.mho 1E = 5 mA VCB 10 v 

!ITOTES: 

L. These ratings are limiting values above which the.serviCeabillty of any individual semiconductor devic,e may be impaired. 

!. These are steady state limits.. The factory should be consulted on applicatiolll! involving pulsed or low duty cycte·operation. 

I. These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97,3°C/Watt (derating factor of 10.3 mW/°C). 

I. Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

>. Pulse conditions: length = '300 µsec; duty cycle S 1 %. 
3. The 90th percentile shall be no greater than 1 mµA. 

1. The 90th percentile shall be. no greater than 5 µA. 
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2N721 · 2N722 · 2Nl131 · 2N1132 
PNP GENERAL PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

These devices are PNP silicon transistors designed for use in high performance amplifiers, 
oscillators and some switching circuits, They perform at frequencies from DC to VHF. These 
transistors are designed to meet the environmental requirements of MIL-S-19500. These devices 
are available in accorqance with the standard Fairchild FACT program. 

ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 

Maximum Voltages 

at 100°C Case Temperature [Notes 2 & 3] 
at 25°C Ambient Temperature [Notes 2 & 3] 

Vcao Collector to Base Voltage 
Vee• Collector to Emitter Voltage Rae ~ 10 n [Note 4] 
VcEO Collector to Emitter Voltage [Note 4] 
Vuo Emitter to Base Voltage 

-65°Cto +3oo•c 
175°C Maximum 
300°C Maximum 

2N721 
2N722 

1.5 Watts 
0.75 Watt 

.0.40 Watt 

2Nll31 
2Nl132 

2.0Watts 
1.0 Watt 
0.6 Watt 

-50 Volts 
-50 Volts 
-35 Volts 
-5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N721 2N722 
FACTt 2Nll31 2Nll32 

Symbol SUBGROUP Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

* hFe la DC Pulse 20 26 45 
Current Gain 
[Note 5] 

* v .. (sat) la Base Satura- -0.9 -1.3 
tion Voltage 

* Vee (sat) la Collector -1.0 -1.5 
Saturation 
Voltage 

h,. 4 High Fre- 2.5 3.5 
quency Cur-
rent Gain 
(f = 20 me) 

* lcao lb Collector Cut- 0.01 1.0 
off Current 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
•NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

30 45 90 le= 150 mA Vee= -10 V 

-0.95 -1.3 Volts le= 150 mA le= 15 mA 

-1.0 -1.5 Volts le= 150 mA le= 15 mA 

3.0 4.5 le= 50 mA Vee= -10 V 

0.01 1.0 µA l·e = 0 Vee= -30 V 

Additional Electrical Characteristics on page 2. 

(1) These ratings art limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

2N721 • 2N722 

2Nll31 • 2Nll32 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of l00°C/Watt for the 2N721 and 2N722 (de· 
rating factor of 10 mW/°C); for the2N113land 2N1132, 75°C/Watt (derating factor of 13.3 mW/°C). Junction-to-ambient thermal resistance of 375°C/ 
Watt (derating factor of 2.7 mW/°C) for the2N721 and 2N722 ; for the2Nll31 and 2Nll32, 250°C/Watt (derating factor 4.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 % . 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND !NSTRUMENT CORPORATION 
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2N721 • 2Nll31 FAIRCHILD TRANSISTORS 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

Symbol 

h .. 
c .• 

FACT t 
SUBGROUP Characteristic 

4 DC Pulse Current Gain [Note 5] 
4 Output Capacitance 

leso (150"C) 4 Collector Cutoff Current 
BVeso la Collector to Base Breakdown Voltage 
VCER (sust) 4 Collector to Emitter 

Sustaining Voltage 
Ve,o (sust) la Collector to Emitter 

Sustaining Voltage 
BV,.o .la Emitter to Base Voltage 

""IEBo lb Emitter Cutoff Current 
CTE 4 Emitter Transition Capacitance (For 2N721 only) 
Cre 4 Emitter Transition Capacitance (For 2N1131 only) 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
• NOTE: FACT Program End-Point Measurement Parameter. 

Min. Typ. Max. 

15 26 
31 45 

2.0 100 
-50 
-50 

-35 

-5.0 
0.1 100 
57 100 
57 80 

TYPICAL ELECTRICAL CHARACTERISTICS 

Units 

pf 
µA 
Volts 
Volts 

Volts 

Volts 
.µA 
pf 
pf 

SATURATION REGION Hl~H VOLTAGE 

COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 
-500r-"-,--r---,--r--r--,.-,..,,-~~ 

t-c-+--+--+--~ 30 m~H->+++--10-imA_f----i 
~ -..., t--+--+--f-_ ~ mArltt-<+~H--·-+--+---< 

-;-- -«lmA 

;---, ·50mA 

COLLECTOR CHARACTERISTICS* 

_u -Ioof--l-.~=-+-+-l--l!--f--_];,, f--+­
~l~-+--+-+-+-+-~J,=-t--r-1 

~ 

!Z 
~ 

1l 

i 
8 

_u 

18 • o 
0 ~0 --"--~,,~o ...... ~-4~.o__. __ ~,.~o--~-s~.o,.......--'-w 

VCE - COLlfCTOR VOLTAGE - VOLTS 

-500 

-«XI 

-JOO 

-200 

-IOO 
JV -4mA 

l -2mA 

-6.0 -IO 
VcE - COllfCTOR VOLTAGE - VOlTS 

o~_.__._..._. ....... _.__._2i~~-
o -2.0 -4.0 -6.0 -8.0 -10 

VcE - COLLECTOR VOLTAGE - VOLTS 

VBE - BAS£ VOLTAGE - VOLTS Ver - COLLECTOR VOLTAGE - VOLTS 

-500 

~ -«XI 

[7±•-
-IO 

t---

_;;,rmA 
1 -8.0 

!Z 

5 -JOO 
-.imA ~ 

t-·60mA 
~ -6.0 

l 
l g 

~ -200 

8 

g 
~ -4.0 

-t-t--- 8 

_l_ 
v 

_u -IOO _u -2.0 1 
1-o.05mA / l 

o ....... __.J __ _. __ ....... __ ...._ __ '~•-·~ .......... 
0 -10 -20 -30 -«I -50 -60 -1.6 -2.0 0 -0.4 -0.8 -1.2 

VeE - BASE VOLTAGE - VOLTS VcE - COLLECTOR VOLTAGE - VOLTS 

-500 

i 
_..., 

~ -JOO 

1l 

I -200 r-+--+--, B • - ILA..+l+ltffif+--+--+--1 

_u -100 l--+-+--+--+-HrJmi'------1-f-+---l 

VBE - BASE VOLTAGE - VOLTS Yer - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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TEST CONDITIONS 

le= 5.0 mA 
I,= 0 
1, = 0 
le= lOOµA 
le= lOOmA 

(pulsed) 
le= lOOmA 

(pulsed) 
le= 0 
le=O 
le= 0 
le= 0 

Ve,= -10 V 
Ves = -10 V 
Ves = -30 V 

1, = 0 
R., :::::; 10 S2 

1, = 0 

1, = lOOµA 
v .. = -2.0 v 
v .. = -0.5 v 
v .. = -0.5 v 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~It v 
~~o.I=-'-'~_~1.~o-'-'-'-'-_~~--'-'1 w..c.-~1oo'o--'-'-'-~_Iooo 

'c - COLLECT~ CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!S -7.0 

§; 
-6.0 

O~ - -5.0 

i§ 
;::: -4.0 

~ i'i -3.0 

~ -2.0 
8 
i -l.O 

:~ 0 

t--,cTIO ,I, 

~ 

I 
100°C 

25°C_ 

-55°C 

ia 
Jal 

dV 
v 

-IO -20 -50 -100 -zoo -500 -HXXl 

le - COLLECTOR CURRENT - mA 

SMALL SIGNAL CURRENT GAIN 
AT 20MC VERSUS COLLECTOR CURRENT 
~ 5.0 r--r---rrr-.---.--r-r-,-,--.,-,.,, 

~ 
~ 4.ol-+H-1--+-+.,.;.rp+++H 
:= 

i 2.0 l---+-tl-1--+--+-+++--f--t--++l 

~ 
~ 1.0 P"---+-t-+1---+--+-+++--+--+--++l 

~ 
o~~~~~~~~~~~ 

~ -1.0 -5.0 -10 -50 -100 -500 

le - COLLECTOR CURRENT - mA 
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B 
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FAIRCHILD TRANSISTORS 2N722 • 2N1132 

ELECTRICAL CHARACTERISTICS .(25°C Free Air Temperature unless otherwise noted) 

FACT t 
Symbol SUBGROUP Characteristic Min. Typ. Max. Units 

-"-
h,, 4 DC Pulse Current Gain [Note 5] 25 55 
C." 4 Output Capacitance 31 45 pf 
Iese (150°C) 4 Collector Cutoff Current 2.0 100 µA 
BVeao la Collector to Base Breakdown Voltage -50 Volts 
VCER (sust) 4 Collector to Emitter -50 Volts 

Sustaining Voltage 
Ve'° (sust) la Collector to Emitter -35 Volts 

Sustaining Voltage 
BV.,o la Emitter to Base Voltage -5.0 Volts 

*hao lb Emitter Cutoff Current 0.1 100 µA 
CTE 4 Emitter Transition Capacitance (For 2N722 only) 57 100 pf 
CTE 4 Emitter Transition Capacitance (For 2Nl132 only) 57 80 pf 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
• NOTE: FACT Program End-Point Measurement Parameter. 

TYPICAL ELECTRICAL CHARACTERISTICS 

SATURATION REGION 

COLLECTOR CHARACTERISTICS* 
-500 

·«XJ 

-JOO 

-100 

OU......_.._..._ ........... ~,.....~.,_.....,,._ 
0 -2.0 -4.0 -6.0 -8.0 -10 

VcE - COLLECTOR VOLTAGE - VOLTS 

oo~-'-~.,~.0,........--~,_~o""""-_,•_o_. __ ~,_~o-'--'_10 

VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

-500 

~ -«XJ 

~ -JOO 
B 
g 

~ 
-100 

BASE CHARACTERISTICS* 

!Jfj «JmA 

t--t- I B • -l~A (ff.--,- 50mA 

r--t·60mA 

-"' -100 t-+-+-+--1lf1HH/).'--+-t--l-f-I 

of-l--+-h~w+--1--+-+-+-I 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE VOLTAGE - VOLTS 

'J.JlJJomA 
t.'1----JOmA 

~ -.m l--+-+-+--+--+--tt+ttJT+-1-t---l Ii J-:- ·«J mA 

I _ ~ 1--+--+--I' "'-·--lr-0 m_Al-H+f-lff---t--50-ml-A-l 

- t-- 60mA 

g Ui 
~ -100 f--+--f--+--+-+ij 'lf-Hrn-IL +--+---+--; 

_u · 1001--+-+--+-Hillff,YJ/LfHl---+-t-+--l 

o L__j_-,L-__L_,1LLL'(//)_,_,,.~'-'--..L-.L--'---J 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE VOLTAGE - VOLTS 

i5 
~ ·JOO _h 
g l--+-+-+-,,-.~-1~0.~AiTT,ftt7T-t--t---l 
g -200 11//J 
s (jj/U/ 
""'_ 100 Vii 

of-+-+-+---1f-h~/1 ~14-t-+-+--l 
0 - 2.0 

VBE - BASE VOLTAGE - VOLTS 

HIGH VOLTAGE 

COLLECTOR CHARACTERISTICS* 

0 ~o~-~,o~-_•m~--J0"--""""_..,._. __ ~'°'---'_60 
VcE - COlliCTOR VOLTAGE - VOLTS 

-60 

VCE - COLLECTOR VOLTAGE - VOLTS 

~ 
~ -6.0 

g 
~ -4.0 

Ve£ - COLL£CTOR VOLTAGE - VOLTS 
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TEST CONDITIONS 

le =5.0 mA Vee= -10 V 
1, = 0 Vea= -10 V 
1, = 0 Vea= -30 V 
le= lOOµA 1, = 0 
le= lOOmA R,. ::::;· 10 n 

(pulsed) 
le= lOOmA la= 0 

(pulsed) 
le= 0 1, = lOOµA 
le= 0 v .. = -'2.0 v 
le= 0 v .. = -o.s.v 
le= 0 v .. = -0.5 v 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

•c - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -4.0 l----+--+--Hi---+-+--t-H25"C-
g >-----+--+-H>-----+--+--+++1-l- 55"C 

i'5 v 
~ -3.0 I/. 
~ 1----+--+--Hi---+-~JL.-fttL'.lflf-+--l 
g _,_o l---l--l-++--r----11.M'-N-t-+--1 

~ l /. 
' -1.0 l--+--+-+-f-~-¥~-A''h+-1-+-+--i .. 
" i:::::---

-so -100 -200 -soo -um 
le - COLLECTOR CURRENT - mA 

SMALL SIGNAL CURRENT GAIN 
AT 20MC VERSUS COLLECTOR CURRENT 

0 5.0 
~ 

~ :::.: 4.0 
e; 

JI vi:: 
~ 

~ 
~ a 3.0 

0 

O~ - 2.0 
JJ. 

~ ~ 
v:; LO 

j 
0 

.s::;.-2. -l.O -5.0 -10 

t;:ri'5rT 
VcE • -IOV 

vc,-~ 

-so -100 -500 

le - COLLECTOR CURRENT - mA 



2N721. • 2N722 • 2N1131 • 2N1132 FAIRCHILD TRANSISTORS 

TYPICAL ELECTRICAL CHARACTERISTICS 

·':" 

BASE VOLTAGE VERSUS COLLECTOR CURRENT 
!NON-SATURATED - HIGH SPEED . PULSE! 

·2.0.--.--.--.--.--.--.--.--.--,.--, 

t--t--<>--4--t--+--+-+-Vc! j V-

ia -1.61--t--t--t--t--t--t--t--t--t--i 

~ 

o~~~~~~~~~~ 
0 ·50 -100 ·llO -200 -250 

le • CollicTIJR CURRENT - mA 

COLLECTOR & EMITIER TRANSITION 
· CAPACITANCE VERSUS REVERSE BIAS 

100 .--,.......,...,,..--,.---,-,-...--.--r-........ 

201--+'+-++-+--l-+-I+--+--+-~ 

· ... · :· 
1~0~.1,........~-o"".5-·""1.o~~-'='5.0,,.........-10.__..__._-'-!_50· 

RMRSE B!AS VOLTAGE - VOLTS 

1000 

500 

~ 200 

' 100 
I 
;:;· 

50 

10 

LOWER LIMITING VOLTAGE 
VERSUS SOURCE RESISTANCE 

SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 

1c·101 81 -10182 
:Zl Ycc--20v 

~ 
!SJ ~ J"l., 

I"-... N 

=s; 

""" •• " t' 

l 
I 

·10 ·20 -50 ·100 -200 ·500 • 1000 

le - COUECTilR CURRENT • mA 

I 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

-1.0 1----<1----ir---___,l--_,,,,.l----i 

I -0.1 

I -0.01 

'11 -o.001,__,;c--t---1---t---t-----I 

-" 
-0.0001.__\....,_.___.___.___.__~ 

·50 50 100 llO 200 

Ti • JUNCTION TEMPERATURE • °C 

SATURATED SWITCHING CIRCUIT 

llW • 10 µsec 
prf • 100 pps 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kc) 
1!! 100 
~ 50 

.!:' 
=: 10 

3 5.0 
;l: 
12 
!II 1.0 

~ '0,5 
:ii 

~ 0.1 

~ 0.115 

!3i.b 

hrb 

lo<-"' 

~ H 

l'i~ ~ 
L 

1"' 
Qhrb-i 

"ie-1 
~ 

t9 hci. 

"b.. 
N h;b-i 

Ve• 5V 

TA_i_25i°\ ~ 
u 0.01 

-0.I -o.s -1.0 -5.0 -10 -so -100' 

le - COLLECTOR CURRENT - mA 

TEST CONDITIONS 
Ve = -5 V; le= 1.0 mA; f = 1.0 kc 

tFACT 2N721 • 2Nll31 
Sym. Subgroup Character. Min. Typ. Max. 

h,. 4 Current 15 34 50 
Transfer 
Ratio 

h;. 4 Input Re- 250 27 350 
sistance 

h •• 4 Voltage Feed- 1.3 8.0xlO-< 
back Ratio 

· .. 1.11--+--t----:::;;.l"""-+--+-+---l 
> 
~ ~ 3 1.0 

;l: 
e o.9 l---t-'~-+--+--+-+---1 
!II 
S O.B t----t-~!<--1---+--+-t---i 
:ii 

~ 0.11--+--t-N....C--lf---!1 
~ le• l.OmA 
l;! 0.6 TA•25"C t---t---1-+--+---l 

·~ 0.5 
~o--~s.0.,.---~10--~u--20'----:_zs'--.~~---'-~ 

Ye • COLLECTOR VOLTAGE • VOLTS 

TEST CONDITIONS 

u 2.0.--~-~~~~-~~ 

ic: 
~ 

!< l.51---t--+--+--t><--:::ol' 
3' 
;l: 
12 
!I! 

~ ~::1---+....,.~-+---t=""'""i' 
~ o.1t--;::-1'~+--lf---+--t--! 

i 0.7 

i 0.6 

" 
+----+---+--+-Ve .. 5 V 

le• l.OmA 

0·~1~00,----*°50-~0--:50:---,.100:---:=ll0:--'::!.200 

Ti • JUNCTION TEMPERATURE • •c 

Ve = -10 V; le = 5.0 mA; f = 1.0 kc 

2N722 • 2Nll32 tFACT 2N721 • 2Nl131 2N722 • 2Nll32 
Min. Typ. Max. Sym. Subgroup Character. Min. Typ. Max. Min. Typ. Max. 

25 57 100 h,. 4 Current 20 38 30 60 
Transfer 
Ratio 

250 27 350' h;. 4 Input Re- 6.2 10'1 6.2 100 
sistance 

2.0 8.ox10·• h,. 4 Voltage Feed-
back Ratio 

1.3 s.ox10-• 2.0 8.0xlQ·• 

hob 4 Output 0.3 l.Oµmho 0.3 l.Oµmho h.. 4 Output 0.5 5.0µmho '0.6 5.0µmho 
Conductance Conductance 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
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2N743•2N744 
NPN HIGH-SPEED SATURATED SWITCHES 

SILICON PLANAR* .EPITAXIAL TRANSISTOR.$ 

GENERAL DESCRIPTION - The Fairchild 2N743 and 2N744 are NPN silicon PL,\NAR epitaxial transistors designed for use In 

high-speed saturated switching applications. They are suitable for most satellite and conventional, small-signal, RF, and· digi­

tal type circuits. 

ABSOLUTE MAX!l\'IUM RATINGS [Note 1) 

Maximum Temperatures 

Storage Temperature. 

Operating JwicUon Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum VoltageS and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 4 J 
VEBO Emitler to Base Voltage 

· Ic Collector Current 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Current Gain 

hFE(-55°C) DC Current Gain 

hFE DC Pulse 'Current Gain [Note 5 J 
hFE DC Current Gain 

[Notes 2 and 3) 

[Notes 2 and 3 J 

VCE(sat) Collector Saturation Voltage (TA= 170"C) 

VCE(sat). Collector Saturation Voltage (TA• 170°C) 

VBE(sat) . Base Saturation Voltage 

VBE(sat) Base S~turatlon Voltage (TA = -55°C) 

VBE(sat) Base Saturation Voltage (pulsed) [Note 5 ] 

VBE(sat) Base Saturation Voltage (pulsed) [Note 5 J 
TA = ~65'C 

hfe lllgh Frequency Current Gain (f=lOO-) 

cob Ou1put Capacitance 

1cso Collector Cutoff Cur:rent 

1CES Collector Cutoff Current 

'cE (100°c) ~llector Cutoff Current 

'cEs<110°c) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

VCEO(snat) Collector to Emitter SW!talnlng Voltage 
[Notes 4 and 5 J · 

TB Charge Storage Time Constant (see Fig. l) 
[Note 6) 

Ton Turn On Time t•ee Figure. 2) 
(Circuit CondlUon 2) 

Ton Turn On Time (see Figure 21 
(Circuit Condition 1) 

Toff Turn Off Time (see Figure 2) 
(Circuit Condition 1) 

.Toff Turn Off Time (see Figure 2) 
(Circuit Condition 2) 

2N743. 

Min. Max. 

20 60 

10 

10. 

10 

0.35 

1.0 

0,65 0.85 

1.1 

1.5 

1.6 

9.0 

5,0 

1.0 

1.0 

30 

100 

10 

12 

14 

12 

16 

24 

40 

(1) These ratings are limiUng value• above which the aervlceabilU.y or any lndiYidwt.l semiconducCOr device may be Impaired. 

c65°C to +300"C 

175°C Maximum 

230°C Maximlim 

1.0 Watt 

0.3 Watt 

20 Volts 

12 Volts 

5.0 Volts 

200 mA 

Min. 

40 

20 

20 

20 

0,65 

9.0 

12 

(2) These are steady state Umita. The factory sho\lld be consulk.>d on applications involving j)(llsed or low duty cycle operations. 

2N744 

gf (3) These ratings give a maximum junction temperature of n&•c and junction-to-case thermal resistance of 15<fC/watt (deratlng factor of 6.1 mW/~); 
"" juncUon-to-ambient thermal resistance of SOO"C/watt (derating factor o( 2.0 mW/"C). 
i (4) Rating refers to a high-current point where collector-to-emitter voltage is !oweat. For more information eend for Fairchild Publicauoo APP·4. 

(5) Pl.Lise Conditions: length s 300 µsec; duly cycle • 2 % • 
(6) Measured on Sampling Scope. PW ~ 200 nsec. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, i"WX: 910·379·6435 
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!\'lax. 

120 

0.35 

1.0 

0.85 

1.1 

1.5 

1.6 

5.0 

1.0 

1.0 

30 

100 

10 

18 

12 

16 

24 

45 

FoR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369.A 

Units Test Conditions 

'c= 10 mA vcE=0.35 v 

le= 10 mA vcp;=0.35 v 

lc=lOO mA VCE~ 1.0 V 

'c= i.o mA VcE=0.25 V 

Volt 'c= 10 mA 's l.OmA 

Volt lc=lOO mA 1s lOmA 

Volt le= 10 mA 's 1.0 mA 

.volts le= 10 mA 's 1.0mA 

Volts Ic=lOO mA 's lOmA 

Volts Ic=lOO mA 's lOmA 

dB Ic,=· 10 mA vcE= 10 v 

pF IE= 0 Vcs= 5,0 v 

µA IE= 0 Yes= 20 v 

µA vcE=2ov VBE= 
µA vcE=lO v VBE=0.35 V 
µA vcE=2ov VBE= 0 

µA 'c= 0 VEB= 5,0 v 

Volts 'c= 10 mA IB = 
(pulsed) 

nsec 'c='s, =Is,= rnmA 

nsec lc=lOO mA, IB1=40 mA, 

's, =20 mA 
nsec Ic" lOmA, IBt ;;ic3.0·mA, 

IB2 =1.5 mA 

~ec 'c= 10 mA, 's.".'3.o mA, 

!B2 =1.5 mA 

nsec . 1~=100 mA, 's = 40 mA, 
. I 
!Bz = 20 mA 

*.Planar is a patented Fairchild process. 

F..AIRCHIL.CJ 
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o=-u Yin 
-10--

Pulse Generator 
Vin Rise Time < lnsec 
Source Impedance• 50A 

Y;n 

'A' 
0.1 

500.Q 

0.0023 
56.Cl 

10 
+ 

11 v~ 

Vin Rise Time less than 1 nsec 
PWi!:300 nsec 
Duty·Cyclt c 2-. 

R1 

FIGURE 1 

890.Q 0.1 lk.Q 
Yout 

91Jl. 

0.0023 

- 10 
- + 

~ lOV 

FIGURE 2 

R4 0.1 R5 .,;.,,,. II" v, .. 
0 IO'll =T.¥ v,. •AA r-... 

out R2 ~50n 
90'11 0.0023 0.0023 

. 1 

2 

IC 
ma 

10 

100 

.. 
Pulse Generator 
Vm Rise Time < I MIC 

S'ourc' .lmpedonct = 50A 

1B(l) 1ac2> 
ma ma 

3 -1.5 

40 -20.0 

PULSED DC CURRENT GArN. VERSUS 
COLLECTOR CURRENT . 

IO 0 

0 
;: = • 
~ 

! 
0 

I!' '° 

0 

' 10 
!--' 
..... 

VeE" 5V 

P1 

i/ v 
yV j..J-
~ 

] 
~c ' 

J~ 
~ "'1 

-5~·~ ,..... 
)\ 

0 
.01 D5 1;0.1 OS 10 SO 10 50 100 500 

le - COLLECTOR CURREln - mA 

RISE TIME VERSUS TURN 
ON BASE CURRENT AND 

COLLECTOR CURRENT 

Vee = 3 v 
O.l ~1 -~-'-'-~10--'-30.._._,__-"lOOL-.....!-J300 

le - COLLECTOR CURRENT - mA 

~R3 o.~9s 

Vee1 61 
Vm Rise Time less than I nsec 
PW!:!300 nsec 
Duty Cycle < 2 % 

VBE(O) vcc Rl = R2 
v v n 

-1.5 3.0 3.3k 

-2.4 6,0 330 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

> 
& 

' 

1000 

w IOO 
li 

~ 
!! &00 
Ii 

~ 
i!i 400 

~ 
.!. zoo 
j 

1111_ _1 
I-le= 10 la 

1---.. -
1-- w'c 

rfi 
1 
Iii 
I 
I 

LZ _J_ 
oo• ].? 

TG -
IT 1 

•0.1 5 10 50 IOO 500 
I c - COLLECTOR CURRENT - ma 

STORAGE AND FALL 
TIME VERSUS 

COLLECTOR CURRENT 

1---+-........ ...._.-+-_, le • 10la1 • 20 Ia2 

"'::-

J J ~ec-3V J 
,...__._,_._,__~oo-m.1-..1_.__.~-000'--~200-'-~500 

le - COLLECTOR CURRENT - MA 

o.~ps 
•r 

it-: 
0.1 ..J....: Vee 

Ra 
n 

50 

56 

' 

R4 R5 ton 
n n VBB,V 

220 0 -3.0 

0 lk -4.5 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

51-I'JTo~--1-1.+1.-j.......j...+.U--1-~ 

i 0.3 1---1-1-...___,__,__._.......__,__,__._...._-+-...._._..., 
ii 

00.1 5 10 50 IOO 500 
le ..:. COLLECTOR CURRENT - mA 

DELAY TIME VERSUS VaE~L 
AND TURN ON BASE CURRENT 

10 20 

I 11 - TURN 011 USE CURRENT - mA 

50 
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+6V 

0 
-4v--t---:::=== 

0 

10-. V ut 

Ta Sampling Oscilloscope 
Input Impedance • 50 A 
Rise Time~ lnsec 

l :• I\ 
-:r 
~ .J 

loft 

t-- t.11 -

IO'll 

90'11 

To Sampling 01cilloscop1 
Input Impedance • 50 /l. 
Rise Time !! I nsec 

. toff 

Vin, V VBB,V Vin, V 

15.0 12.0 -15.0 , 
20.0 15.3 -20.0 

:!! 

ill 
;: 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !fr) 

O.ISf---+-1-++-+--+-+++T. 2.5°C 

i c - COLLECTOR CURRENT - !IA 

SWITCHING TIMES 
VERSUS TEMPERATURE 

M1..--.-----r----,--.----r-.--i 
le - lOmA 

2 Ia1 • 3 mA -+--+--+--+-___,T71'./",_,,_L'°"' 
182 - l.5mA Y ~ 

IO Vee - 3V . 
VBE101~ -0.5 V v-Y 

• 
6 

• 
2 

0 
-&O ~ &O 120 180 

Ta - AM81ENT TEMPERATURE - -C 



2N753 
NPN MEDIUM SPEED SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369 A 

GENERAL DESCRIPTION - The Fairchild 2N753 is an NPN silicon PLANAR epitaxial transistor designed 

specifically for high-speed, low-power saturated switching applications. 

ABSOLUTE .MAXIMUM RATINGS (Note 1) 

MaX:imum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

VCBO 

VGER 

VCEO 

VEBO 

Ic 

Collector to Base Voltage 

.Collector to Emitter Voltage (RBE = 100) (Note 4) 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL· CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 

~E 
VCE(sat) 

VBE(sat) 

1CBO 
1CBO 
1caoU 50"C l 
1CER 

1EBO 

Cobo 

hfe 

BVCER 

BVCEO 

Characteristic 

DC Current Gain 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector-Emitter Cutoff Current 
Resistance Return 

Emitter Cutoff Current 

Output Capacitance (f = 1. 0 ·MHz) 

High Frequency Current Gain (f = 10!> MHz) 

Collector-Emitter Breakdown Voltage, 
Resistance Return (Note 4) 

Collector-Emitter Breakdown Voltage, 
Open Circuit (Note 4) 

. Charge Storage Time Constant (Note 5) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Min. 

40 

o. 7 

2.0 

20 

15 

-65°C to + 175°c 

175°C ,Maximum 

,_:, 

1. 0 Watt 

0.3 Watt 

25 Volts 

20 Volts 

15 Volts 

5. 0 Volts 

50 mA 

Max. Units Test Conditions 

120 

0.6 Volts 

0.9 Volts 

o. 5 µA 

10 µA 

30 µA 

10 µA 

10 µA 

5.0 pF 

Volts 

Volts 

35 nsec 

40 nsec 

75 nsec 

Ic 10 

Ic 10 

Ic 10 

IE 0 

IE 0 

IE 0 

VCE 20 

Ic o 
IE 0 

mA 

mA 

mA 

v 

IE -10 mA 

I = 10 mA 
C (pulsed) 

le = 10 mA 
(pulsed) 

10 mA 

3.0 v 
3.0 v 

VCE 

Ia 

Ia 

VCB 

vca 

vca 

RBE 

VEB 

vca 

VCE 

RBE 

Ia 

vcc 

RL 

RL 

1.0 v 

1.-0 mA 

1.0 mA 

15 v 

25 v 

15 v 

100 Kn 

5.0 v 
5.0 v 

10 v 

10 a 

0 

10 v 

210 a 
210 a 

NOTES: •Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory Sh<!uld be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and j~ctlon-to-case thermal resistance of 150"C/Watt (deratlng factor of 6. 67 mW/°C); junction-to-
ambient thermal reslsfance of500°C/Watt (deratlng factor of 2.0mW/°C). 

(4)' Rating refers to a high current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4. 

(5) RL = 1 kl"!, IB1 = r82 = 10 mA (see Figure 2) 

(6) 1sl = 3. OmA, 1s2 = 1. 0 mA, tw ?:400 nsec, duty cycle <2%, (see Figure 1). 

l=AIRCHILCl 
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FIGURE 1 

Turn-On and Turn-Off Circuit 

FROM 
Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 
equal 50 Q) 

ton 
VBB = -4Vdc 
Vin = +21 Vp- p _1__ ___ _ 

.01 µF 

50Q .1 µF 

+ 

FIGURE 2 

.01 µF 
270Q 

+ Vee= 
3Vdc 

to ff 
VBB = +17 Vdc 

TO 
Model 12 - AB 
Lumatron Sampling 
Oscilloscope 
or equivalent 

G~~~-p 

I 90% 
-2~n 

lv~ut 
toff 1--=-

Storage Time Circuit 

FROM 
Model 303 
·Lu matron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 
equal 50 Q) 68Q 

Vin Rise Time Less Than 1 nsec 

"A" 890 Q 

9-53 

91 Q 

Vee= 
lOVdc 

TO 
Model 12 - AB 
Lumatron Sampling 
Oscilloscope 
or equivalent 



2N783 
NPN HIGH-SPEED SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 

GENERAL DESCRIPTION - The Fairchild 2N783 is an NPN silicon PLANAR epitaxial transistor designed speci­

fically for high-speed, low-power saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector ta Base Voltage 

Collector to Emitter Voltage (RBE = 10 r!} 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL CHARACTERISTlCS (25°C Free Air Temperature unless otherwise noted} 

Symbol 

hFE 
VCE(sat} 

VBE(sat} 

1cBO 
ICBO(l50°C} 

hfe 

Cobo 

ts 

ton 

toff 

BVCBO 

BVCER 

BVEBO 

Characteristic 

DC Current Gato 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

High Frequency Current Gain (f = 100 MHz} 

Output Capacitance (f = 1. 0 MHz} 

Storage Time 

Turn On Time 

Turn Off Time 

(Note 4) 

(Note 5) 

(Note 5) 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage (RBE = 10r!} 

Emitter to Base Breakdown Voltage 

Min. 

20 

0. 7 

2.0 

40 

20 

5.0 

-65°C to +300"C 

175°C Maximum 

Max. 

60 

0.25 

o. 9 

250 

30 

3.5 

10 

16 

30 

1. 0 Watt 

0.3 Watt 

40 Volts 

20 Volts 

5. 0 Volts 

200 mA 

Units 

Volts 

Volts 

nA 

µA 

pF 

nsec 

nsec 

nsec 

Volts 

Volts 

Volts 

1c 
Ic 

Ic 

IE 

IE 

Ie 

IE 

Ic 

1B1 

~1 
IE 

Ic 

Ic 

Test Conditions 

10 mA VCE = 1.0 v 
10 mA IB 1.0 mA 

10 mA ~ 1.0 mA 

0 VCB 25 v 
0 VCB 25 v 

10 mA VeE 10 v 
0 VCB 10 v 

10 mA Vee 10 v 
3.0 mA 1B2 1.0 mA 

3.0 mA 1B2 1.0 mA 

0 Ie 100 µA 

1.0 mA VBE 0 

0 IE 100 µA 

• Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 15D°C/Watt (derating 

factor of 6. 67 mW /°C}; junction-to-ambient thermal resistance of 500°C/Watt (deratlng factor of 2. o mW /°C}. 

(4) IBl = lOmA, IB2 = 10mA, RL = 1 Jm, (see Figure 2). 

(5) Vee= 3.0V, RL = 270r!, (see Figure 1). 
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FAIRCHILD TRANSISTOR - TYPE 2N783 

FIGUH 1 

TURN-ON AND TURN-OFF CIRCUIT 

FROM 
Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or.equivalent. 
(Source Impedance 
equal 50 Q) 

1on 
v88 = -4 Vdc 
Vin = +21 Vp-p 

l__. __ _ 

5 kC! 

50Q .1 µ.F 

+ 

Vin 

FIGURE 2 

270 Q 

.lµF 

+. Vee"' 
3Vdc 

1ott 
v88 = -17Vdc 

TO 
Model 12 - AB 
Lumalron Sampling 
Osei I loscope 
or equivalent 

Vin= -20Vp-p 

~103" 
-2~. n I 903 

lv~ut 
1ott I-=-

STORAGE TIME CIRCUIT 

FROM 
Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source I mpeda nee 
equal 50 Q) 

o~ v. ~~ -r 

68Q 

Vin Rise Time Less Than l nsec 

.. A" 
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TO 
Model 12 ~AB 
Lumalron Sampling 
Osei lloscope 
or equivalent 



2N834 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2369 

GENERAL DESCRIPTION - The Fairchild 2N834 is an NPN silicon PLANAR epitaxial transistor 

designed for high-speed saturated switching applications. It is suitable for most satellite and con­

ventional, small signal, RF, and digital type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages and Cu.rrent 
V CBO Collector to Base Voltage 

V CES Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

IC Collector Current 

-s5°c to +l 75°C 

175°C Maximum 

240°C Maximum 

1.0 Watt 

0.3 Watt 

40 Volts 

30 Volts 

5.0 Volts 

200mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain [Note 4 J 25 

VCE(sat) Collector Saturation Voltage 0.25 Volt 

VCE(sat) Collector Saturation Voltage 0.4 Volt 

VBE(sat) Base Saturation Voltage 0.9 Volt 

hie High Frequency Current Gain (f = 100 me) 3.5 

fT Gain-Bandwidth Product (f = 100 me) 350 me 

1CBO Collector Cutoff Current 0.5 µA 

ICBO (150°C) Collector Cutoff Current 30 µA 

1CES Collector Cutoff Current 10 µA 

cob Output Capacitance 4.0 pf 
T Charge Storage Time Constant 25 nsec s 
Ton Turn On Time 35 nsec 

Toff Turn Off Time 75 nsec 

BVCBO Collector to Base Breakdown Voltage 40 Volts 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts 

TEST CONDITIONS 

Ic lOmA VCE 1.0 v 

Ic lOmA IB 1.0 mA 

Ic 50mA IB 5.0 v 

Ic lOmA IB 1.0 mA 

Ic lOmA VCE 15 v 

Ic lOmA VCE 15 v 

IE 0 VCB 20 v 

IE 0 VCB "' 20 v 

VCE 30 v VBE 0 

IE 0 VCB 10 v 
See Figure 1 

See Figure 2 

See Figure 2 

Ic 100 µA IE 0 

IE = 100 µA IC 0 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) Thelle are steady state limits. The factory should be consulted on applications involving pulsed or. low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (deratlng factor of 6.67 mW/°C); junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 

(4) Pulse Conditions: length :S 300 µsec; duty cycle :S 2%. 
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FAIRCHILD TRANSISTOR 2N834 

- - - ov 

-- -4.0V 

.----. +7.0V 

ov-- - - - - - -
-2.0V 

980Q 20Q 
..--'V'J"--~"'-"---c:J + 10 v 

Pulse Volts 
Internal Resistance 

Figure 1 

Pulse Volts 
Internal Resistance 

Figure 2 
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Sampling 
Resistor 

Adjust for 

'c = lOmA 

le = lOmA 

181 = +lOmA · 

I 82 = - lOmA 

20Q 260Q 
--'~--IVV'--O + 3.0V 

Sampling 
Resistor 

'c = +lOmA 

181 = +3.0mA 

182 = -1.0mA 

Adjust for 
le = lOmA 



2N8345· 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLAN AR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
GENERAL DESCRIPTION - The Fairchild 2N835 is an NPN silicon PLANAR epitaxial transistor designed specifically SEE FAIRCHILD 2N2369 A 
for high-speed, low-power saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (1/16" ± 1/32" from case for 10 sec) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes. 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages !ind Current 

V CBO Collector to Base Voltage 

V CES Collector to Emitter Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Current Gain 20 

VCE(sat) Collector Saturation Voltage 0.3 

VBE(sat) Base Saturation Voltage 0.9 

hfe High Frequency Current Gain (f = 100 MHz) 3.0 

fT Gain-Bandwidth Product 300 

1CBO Collector Cutoff Current 0.5 

ICB0(150°C) Collector Cutoff Current 30 

1CES Collector Cutoff Current 10 

1EBO Emitter Cutoff Current 10 

cob Output Capacitance 4.0 

Ton Turn On Time 20 

Toff \['urn Off Time 35 

'ts Charge Storage Time Constant 35 

BVCBO Collector to Base Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 3.0 

NOTES: 

-65°C to +175°c 

175°C Maximum 

240°C Maximum 

Units 

Volts 

Volts 

MHz 

µA 

µA 

µA 

µA 

pf 

nsec 

nsec 

nsec 

Volts 

Volts 

1.0 Watt 

0.3 Watt 

25 Volts 

20 Volts 

20 Vc)lts 

3.0 Volts 

200 mA 

Test Conditions 

1c = 10 mA VCE = 1.0 V 

Ic = 10 mA IB = 1.0 mA 

Ic = 10 mA IB = 1.0 mA 

1c = 10 mA VCE = 15 v 
Ic = 10 mA VCE = 15 v 

IE = 0 vcB= 20 v 

IE = 0 VCB = 20 v 
vcE=2ov VBE = 0 

Ic = 0 VEB=3.0V 

IE = 0 VCB = 10 V 
See Figure 2 

See Figure 2 

See Figure 1 

re = 10 µA IE 0 

IE = 10 µA Ic 0 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) ·These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/watt (derating factor 
of 6.67 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of'l!.o mW/°C). . 
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·-:·: .. ·· 

FIGURE 1-Charge storage time constant measurement circuit 

+10 Vdc 

160 

0 

v. 
m -lOV 

50 500 

Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. 

+11 v 

FIGURE 2-Turn·on and turn-off time measurement circuit 

50 5k 

10n : VEB • -4 Vdc 

+3 Vdc 

280 

.-------.nfV'-----if----o Vout 
1.5 K O.l µf 

Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. 

f t Vin = +21 Vdc 

ov-------------~ 

1011 : v8E = +16 Vdc 

ov-------.-------.-l _______ t_vin • -19 Vdc 
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2N869 
PNP NON-SATURATING SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N869 is a double diffused silicon PNP planar 

transistor packaged in the JEDEC T0-18 outline. It is designed as a high-frequency 

general-purpose transistor and is used to advantage in complementary type circuits 

with the 2N9_16. Typical fT is 150 me. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 3} 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO - Collector to Base Voltage 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

.68 Watt 

.36 Watt 

-25 Volts 

V CER - Collector to Emitter Voltage (RBE $ 10 '2). ( Nqte 4) 
V CEO - Collector to Emitter Voltage [Note 4] 

-25 Volts 

-18 Volts 

V EBO - Emitter to Base Voltage -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain [Note 5] 20 

VBE(sat) Base Saturation Voltage -1.0 Volts 

VCE(sat) Collector Saturation Voltage -1.0 Volts 

hf e High Frequency Current Gain 1.0 
f = 100 me 

cob Output Capacitance 9.0 pf 

CTE Emitter Transition Capacitance 11 pf 

1CBO Collector Cutoff Current 10 mµ.A 

ICBO(l50°C) Collector Cutoff Current 25 µ.A 

BVCBO Collector to Base Breakdown -25 Volts 
Voltage [Note 4] 

VCER(sust) Collector to Emitter Sustaining -25 Volts 
Voltage [Note 4] 

BVEBO Emitter to .Base Breakdown -5.0 Volts 
Voltage 

Test Conditions 

IC= 10 mA VCE = -5.0 V 

le= 10 mA IB = 1.0 mA 

le= 10 mA IB = 1.0 mA 

Ic=lOmA VCE = -15 v 

IE = 0 vcB= -10 v 

Ic = 0 VEB = -0.5 V 

IE = 0 VCB = -15 v 

IE = 0 VCB = -15 v 

le= 10 µ.A IE = 0 

IC= 30 mA RBE :!': 10 n 
(pulsed) 

Ic = 0 IE = 10 µ.A 

(See notes on ,back page) Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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NOTES: 

(1) These ratings are limiting values above which the serviceability of any indi\'idual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pu.lsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146 °C/Watt (derating factor of 6.85 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more inform3.tion send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length= 300 µsec; duty cycle ,,; !%. 

-20V 

3.9 K 3.9 K 2Kn 

IOO .n 100 n 
-1.5 v -1.5 v 

2N869 2N869 

100 .n 3.9 K 

2K 

+20V 

COMPLEMENTARY HIGH SPEED NON-SATURATED 
STEERING LOGIC CURRENT 

tpd < 5 nsec/ stage 

9-61 

-1.5 v 

OUTPUT 

~ 1oon l 
.:. ,• 



2N869A 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICO'N PLANAR EPITAXIAL TRANSISTOR 

The 2N869A is a 550 me PNP diffused silicon PLANAR epitaxial transistor designed for saturated 
and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is 
also suitable for most small-signal RF amplifier applications. This transistor is designed to meet 
the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATING [Note l] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25"C Case Temperature 

[Notes 2 and 3] 
at ioo•c Case Temperature 

[Notes 2 and 3] 
at 25"C Ambient Temperature 

[Notes 2 and 3] 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
VcEO Collector to Emitter Voltage [Note 4] 
VEBo Emitter to Base Voltage 
le Collector Current 

-&s0 c to +200°c 
200°c Maximum 
300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36Watt 

-25Volts 
-lBVolts 

-5.0Volts 
200mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE 

hFE 

hFE 

Vee (sat) 
Vee (sat) 
Vee (sat) 
hfe 

Veeo (sust) 

DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain 

(f = 100 me) 
Collector to Emitter Sustaining 

Voltage [Notes 4 and 5] 
Turn On Time [Note 6] 
Turn Off Time [Note 6] 

Addltlonal Electrical Characteristics on page 2. 

40 
30 
25 

4.0 

-18 

75 120 
67 
30 

-0.07 -0.15 
-0.1 -0.2 

-0.28 -0.5 
5.5 

23 50 
34 80 

le= 30mA Vee= -0.5 V 
le= 10 mA Vee= -0.3 V 
le= 100 mA Vee= -1.0 V 

Volts le= 10 mA 11 = 1.0 mA 
Volts le= 30 mA 18 = 3.0 mA 
Volts le= 100 mA 18 = 10 mA 

le= lOmA Vee= -15 V 

Volts le= 10 mA 11= 0 
(pulsed 

nsec le~ 30 mA 111::::::: 1.5 mA 
nsec le::::::::: 30 mA 111::::::: 1.5 mA 

112::::::: -1.5 mA 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°CJ; 

junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW 0 /C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, 111 and 112• 
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FAIRCHILD TRANSISTOR 2N869A 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. DC Pulse Current Gain [Note 5] 40 95 120 le= 10 mA Ve•= -5.0V 
h,. (-55°C) DC Pulse Current Gain [Note 5] 17 43 le= 30 mA Ve•= -0.5V 
v,. (sat) Base Saturation Voltage -0.78 -0.92 -0.98 Volts le= lOmA I,= 1.0 mA 
v,. (sat) Base Saturation Voltage -0.85 -1.1 -1.2 Volts le= 30 mA 11 =3.0mA 
v,. (sat) Base Saturation Voltage -1.4 -1.7 Volts le= 100 mA la= 10 mA 
leES Collector Reverse Current • 0.05 10 nA Ve•= -15 V V,.=0 
lcoo (150"C) Collector Cutoff Current 0.1 25' µA Ve1 = -15 V 1. = 0 
c •• Output Capacitance 3.0 6.0 pf Vea= -5.0V 1. = 0 
c,. Emitter Transition Capacitance 3.8 6.0 pf Vu= -0.5V le=O 
BVeoo Collector to Base Breakdown Voltage -25 Volts le= lOµA 1•=0 
BVe•s Collector to Emitter Breakdown Voltage ·-25 Volts le= 10 µA V.,=O 
ev .. o Emitter to Base Breakdown Voltage -5.0 Volts 1. = lOµA le= 0 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

-35 

VCE - COll.ECTill-EMITI:£R VOLTAGE - VOLTS 

TA ·25°C 

VcE - COUICTOR-EMITTER VOLTAGE - VOLTS 

YcE - COUECTOR-EMITIER VOLTAGE - VOLTS 

SATURATION REGION 

i -•1--+--hl~~+-:,r.;;q...-+-+::;;ol 
~ 

r..,1--+lb~-&-<~~ 

-100 

1i -8) 

i -Ill 

s 
~ 

_.., 

-1.0 
Ye£ • COutCTOR-EMITTER VOLTAGE - YOUS 

TA •25°C 

19 •O 

-0.4 -0.6 -0.8 -1.0 

YcE - COU£CTOR·EMITTER VOLTAGE - VOLTS 

• :I": -0.6mA 

~ -20 ..I -oJmA 

~~~±]/"~l;1:~~j:-o]·.lcm:AE::~E!l •- 2i.:.!. 
OD -0.2 ·0,4 -0,6 -0.8 -1.0 

YcE - COillCTOR ·EMlmR VOlTAGE - VOLTS 

-100~-,.-,--.--r---r-...--,.,-,....-.-,---, 

1--'--<"-125-t•_c +-l----1f-+-+! ~ ! 1--t-" 

1i -«11-+--<->--+--+-1-+-7~·r.~.-~ ...... ~ 

l5 
~ _.., 
~ l---+-+--+--+-1--i-+--+Hf.++-+--+--l 
~ ·llt-t---+--+--+--+-:::,· 
8 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

VBE • BASE-EMITTER VOLTAGE - VOLTS 

-100 

i _.., 

..:' -20 

~ 

0 
0 

-100 

~ -40 

8 

_u -20 

0 
0 

T • 25°C 1~ 1i tfj 0 

i 

-3.0mA S.OmA 

6.0 mA 
1 
0 

.17 
1 

0 

_m i i 
-0.2 .;ll.4 -0.6 -0.8 -1.0 -1.2 

VaE - BASE-EMITTER VOLTAGE • YOUS 

T • -55°C :r:~ !-j 
i7. i 

1 

~1 
1 [ 

_q~ 
lj_ ii1 .L~ '.L -5.0mA 

-0.2 -o... -0.6 -0.8 -1.0 -1.2 

VBE - BASHMIIT£R VOLTAGE • . VOLTS 

Cl Single family characteristics on Transistor Curve Tracer 
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le - COLLECTOR CUR~ENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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~ .. ~25°C 

' -0,021----+--+-+-+------+--+--i--+-i-+----i 
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COLLECTOR-BASE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

OL-.1-..1-..1-..1-.L.-L......JL-JL-J--' 
0 -4.0 -8.0 ·12 ·16 -20 

Vea - COLLECTOR-BASE VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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IC - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
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I 82 - TURN Off BASE CURRENT - mA 
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AND TURN OFF BASE CURRENTS 
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~ 
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~ 
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192 • TURN OFF BASE CURRENT • mA 

FAIRCHILD TRANSISTOR 2N869A 

TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 
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INPUT AND OUTPUT 
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REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTOR 2N869A 

TYPICAL ELECTRICAL CHARACTERISTICS 

NON SATURATED SWITCHING PERFORMANCE 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 
NOISE FIGURE VERSUS 

FREQUENCY 

30 

-3V 

+50V 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 
le· !Om.I l 1 
VCE - ·IOV gle '.[ 

·b1e 

l 

~ ~ 
,......!" 

~ 
so 100 200 500 lllOO 

f - FREQUENCY • me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 

f • 100 me 

z 
J791. 

-~ 
. --~ 
~ -bie 

r-- VCE • -5V, -IOV 

0 
-I -2 -5 -ID ·20 -so -100 

so 

40 

• 30 

10 

le • COUECTOR CURRENT " • mA 

IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 

I "!J-;;:;,r 
1--t-i v~E ·-1ov-

['-..J ~~j~t~ 

~ 
1' 
~ 

::s: 
N 

10 100 

I - FREQUENCY - me 

20 

16 

' INPUT 12 

~ 

le· o.5 mA IT 
SCALE - 2 nseclcm YCE • ·IOV 

Rs• !Kil 
0 

-0.01 -0.1 -1.0 -10 jo·3 10·2 10·1 I 10 J!I ujl 
le - COU£CTOR CURRENT • mA f - FREQUENCY - me 

TYPICAL COMMON EMITTER "Y" PARAMETERS 
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FM,870 · 2N1889 · 2N870 
FM871 · 2N1890 · 2N871 

NPN HIGH VOLTAGE AMPLIFIER AND OSCILATOR TYPE 
DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - These transistors are designed for high voltage large signal amplifier and oscillator 
applications where PLANAR* reliability and performance are desired. 
Low leakage {typically 50 nanoamperes at 100°C and 75 volts) together with nearly constant current gain over more 
than four decades substantially improves linearity in large signal high voltage applications such as servo motor 
drivers and some operational amplifiers. A typical gain bandwidth of 90 megahertz and low capacitance permit 
improved performance in high frequency circuits such as electrostatic deflection amplifiers for CRT's and high level 
video amplifiers. 
These transistors are designed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS !Note 11 FM870 2N1889 2N870 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 31 

at 100°C Case Temperature [Note 2 and 31 
at 25°C Ambient Temperature 

Maximum Voltages 
Vceo Collector to Base Voltage 
VCER Collector to Emitter Voltage <R., ~ 10!1l!Note 41 
Ve'° Collector to Emitter Voltage [Note 41 
Veeo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted) 
2N87o-FM870 

2N1889 
SYMBOL 

hFE 
hFE 
h,, {-55°Cl 
h,, 
v., (sat) 
Ve, (sat) 
v., (sat) 
Ve• {sat) 
h,. 

Cobc 

Cre 
lceo 
lceo {150°Cl 
BVceo 

VCER (sust) 

VcEO (sust) 

BV.,o 

leeo 

NOTES: 

CHARACTERISTIC 

DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 51 
DC Current Gain 
Base Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain 

f = 20 MHz 
Output Capacitance 
Emitter Transition Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown 

Voltage 
Collector to Emitter Sustaining 

Voltage [Note 41 
Collector to Emitter Sustaining 

Voltage !Note 41 
Emitter to Base Breakdown 

Voltage 
Emitter Cutoff Current 

MIN. TYP. MAX. 

40 75 120 
35 80 
20 40 
20 50 

0.8 
0.6 
0.9 
2.5 

2.5 4.0 

13 
60 
0.4 
1.0 

100 

80 

60 

7.0 

0.1 

0.9 
1.2 
1.3 
5.0 

15 
85 
10 
15 

10 

FM871 2N1890 2N871 

-65°C to +300°C All Units 
200°C Maximum All Units 

4.0 Watts 
2.3 Watts 

0.375 Watt 

100 Volts 
80 Volts 
60 Volts 
7.0 Volts 

2N871 •FM871 
2N1890 

MIN. TYP. MAX. 

100 130 300 
135 
65 
95 
0.8 0.9 

0.35 1.2 
0.9 1.3 
1.3 5.0 

3.0 5.0 

13 15 
60 85 
0.4 10 
1.0 15 

100 

80 

60 

7.0 

0.1 10 

3.0 Watts 1.8 Watts 
1.7 Watts 1.0 Watt 
0.8 Watt 

100 Volts 
80 Volts 
60 Volts 
7.0 Volts 

UNITS 

Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 

Volts 

Volts 

Volts 

nA 

0.5 Watt 

100 Volts 
80 Volts 
60 Volts 

7.0 Volts 

TEST CONDITIONS 

le= 150 mA 
le= 10 mA 
le= 10 mA 
le= 0.1 mA 
le= 50mA 
le= 50 mA 
le= 150 mA 
le= 150 mA 
le= 50 mA 

1, = 0 
le= 0 
1, = 0 
1, = 0 
le= 0 

le= 100 mA 
(pulsed) 

le= 30mA 
(pulsed) 

le= 0 

le= 0 

Ve,= lOV 
VcE = 10 V 
Vc,=lOV 
Vc,=lOV 

le= 5.0 mA 
le= 5.0mA 
le= 15 mA 
le= 15 mA 

Ve, = 10 V 

Vee = 10 V 
v .. = 0.5 v 
Vee= 75 V 
Vee= 75 V 

I, = 0.1 mA 

R,. ~ 1011 

le= 0 

I,= 0.1 mA 

V., = 5.0V 

"' Planar is a patented Fairchild process, 

(!)These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See thermal network 

on page 4 for typical pulse ratings. 
(3) These ratings give a maximum junction temperature of 2oo•c and thermal resistance (junction-to-case) for the FM870 and FM871 of 43.7°C/watt 

(derating factor of 22.9 mW/'C); for the 2Nl889 and 2N!890 58.3°C/watt (derating factor of 17.2 mW/'C) and for the 2N870 and 2N871 97.1°C/watt 
(derating factor of 10.3 mW/'C). 

(4) These ratings refer to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2 
(5) Pulse Conditions: length= 300 µs; duty cycle=!%. 

PHYSICAL DIMENSIONS 
1n accordance with 

JEDEC (T0-46) outline 

NOTES: Alld1mens1ons1n1nc11u 
te1dsue&old·pl1tedKov1r 

BASE 

COLLECTOR 

lead No. 31ntern1llyeonneet1dtocue 
P1ck111eweo1t111s 0.34111m 

FM870 • FM871 

PHYSICAL DIMENSIONS 
1n accordance with 

JEOEC {TO· 5) outline 

NOTES:ld!d1mtftSKJn$llll!lChes 
Leadsaregold-platedkowir 
Colle<:tor mternallyeonnecledtoca&e 
Package wettf'lt,. t.1 grams 

2N1889 • 2N1890 

PHYSICAL DIMENSIONS 
in accordance with 

JEDlC (T0-18) outline 

f1(30 m:gc 
MAX 170 

s .. tmg L ~ 

Pia~:..: ~ ~ ~ 500 MIN 
.01901A __l .016 . 

NOTES: All dimensions 1n 1nehu 
Le.ds•regold-pt.redKovar' 
lnd No. 3intern•llyeonnectedtocue 
Pack111e we1a:hl is0.4411ram 

2N870 • 2N871 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS' :;FM870 • 2N1889 •2N870 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS* 
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BASE CHARACTERISTICS* 
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0 
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TYPICAL ELECTRICAL CHARACTERISTICS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 
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V 1.0mA 

0.5~A 
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PULSED DC CURRENT GAIN 
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VERSUS COLLECTOR CURRENT 
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GRAPHS IN THIS SECTION APPLY TO ALL TRANSISTORS 
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• Single family characteristic on Transistor Curve Tracer. 9-67 



FAIRCHILD TRANSISTOR~~EM871•2Nl890 • 2N871 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS* 

VcE- COLLECTOR VOLTAGE - VOLTS 

0 ................................ 1~·-·0 ...................... l ........ __. 
20 40 &o 80 ~o 

Vcf - COLLECTOR VOLTAGE - VOLTS 

80 
Vee COLLECTOR VOLTAGE - VOLTS 

100 

TYP.ICAL ELECTRICAL CHARACTERISTICS 

SATURATION REGION 
COLLECTOR C.HARACTERISTICS* 
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GRAPHS IN THIS SECTION APPLY TO ALL TRANSISTORS 
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• Single family characteristic on Transistor Curve Tracer. 9-68 
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SYMBOL 

h;b 
h;. 
hob 
hob 

··. h .. 
.h,b 
: b;~ 

h,. 
hi•.' 
ho.• 
h,.·. 

f'.AIRCHILD TRANSISTORS FM870 • FM871•2Nl889 •2N1890 •2N870 •2N871 

1 

~-
c. 

;. 
e 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

FM870•2N1889 FM871•2N1890 
2N870 2N871 

CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Input Resistance 20 26.9 30 20 27.5 30 ohms le= 1.0mA 
Input Resistance 4.0 6.1 8.0 4.0 6.4 8.0 ohms le= 5.0mA 
Output Conductance 0.12 0.5 0.15 0.3 µmho le= 1.0 mA 
Output Conductance 0.14 0.5 0.16 0.3 µmho le= 5.0mA 
Voltage Feedback Ratio 0.52 1.25 0.92. 1.50 xrn-• le= 1.0mA 
Voltage Feedback' Ratio 0.59 1.50 0.84 1.50 xlQ·• le= 5.0mA 
Small Signal Current Gain 30 72 100 50 125 200 le= 1.0 mA 
Small Signal Current Gain. 45 80 150 70 149 300 le= 5.0mA 

\. Input Resistance 2.3 3.5 kohms le= 1.0 mA 
Output Conductance 9.0 16.5 µmho le::;: 1.0 mA 
Voltage Feedback Ratio 3.0 4.6 xio-• le= 1.0 mA 

TYPICAL COMMON BASE CHARACTERISTICS 
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TYPICAL COMMON EMITTER CHARACTERISTICS 

l-~-'<l--+-+-+--+--+-++-1---lhoe P1 

~S I 5 10 zo so 
le - COLLECTOR CURHNT - ma 

~ u~~~~~~~-.---~~~~-, 

~ ~ h~ 
Jt LO l--t--..... "F==-+--+--+--1--+---+--l 
:C I\ 

~ 0.9t--t--+J.-+t--t--+--+--+--+-1--1 
e 
~ ~ 3 0.81--+-+--+-'.+--t--l--+--+-+-l 

: ~ i 0.71--+-+-+--+--+"'El--+--+-+--i 
w 1'c= LOmA ~ hre I T =25°C ~ 
u 0.60 20 25 10 IS 

VcE - COLLECTOR VOLTAGE - VOLTS 

u Vcr = 5 Volts 
~ le::= l.OmA 
II 2.Sf--+--+--+---l---t--+--+-+-

lj - JIHICTION TElllPERATU"£ - •c 

TYPICAL THERMAL EQUIVALENT CIRCUITS 

JUNCTION CASE AMBIENT 

C1 C2 C3 C4 Cs 
FMIJJ IN1• 2"17' FMl11 2N1PI INl7' FMllG 21f1111 2fill71 
FMl11 2N1• 2Nll1 UNITS FMIJt 2N11H 2Nl11 UNITS FMl71 2N1nt 2Nl11 UNITS 

. •1= S. "s 5 •ctw c, 50dD-* 50x104 50110·• iouiesrc '• 250d0·• 250d0·• 2501110·• sec 
II,= 7 7 10 •ctw c, 400xlO·• S70xl0·• 400x10·• joutes/"C '• 2.8d0·1 4xl0·1 4x10·• sec 
•,= 7 15 20 ·c1w c, 3110·1 5110·1 3xl0·• jou1esrc '• 20x10·1 75xl0·1 60d0·1 sec 
14'= 7 18 30 •c1w c, 29 x 10-1 5Sxl0·1 201ll0·1 joules/°C '• 200d0·1 l &00x10-1 sec 
... = 360 125 2<0 •ctw c. 83x to-1 560xl0·J 188Jll0·1 jouiesrc· '• 30 70 45 

R = Thermal resistance in de1rees Centi1rade per watt. .,. = Tltermal time constant in seconds. 
C =Thermal capacitance in joules·per decree Centi1rade. P = Power in watts. 
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2N910 • 2N9l1 • 2N9lr~:'.2Nl973 • 2Nl974 • 2N1975 
NPN SMALL SIGNAL 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION- These NPNDouble-Dlffused Silicon Planar Transistors 

are designed for small-slgnal type applications. They replace grown junction and mesa 

types such as the 2N333through 2N336 and 2N1564 through 2N1566, Thelrlmproved 

performance Is reflected In lower noise ••• tighter parameter limits ••• lower 

leakage ••• and improved characteristic stability with age. The "h" parameters are 

specified at two operating levels. The three small-signal beta ranges, 76to 200, 

36 to 90 and 18 to 50; cover most small-signal applications~ BV CBO of 100 volts 

and f;J: of 80 MHz offer a wide range of applications In Class-A amplifiers. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 2N910 2Nl973 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25'C Case Temperature 

at lOO'C Case Temperature 

2N911 2N1974 
2N912 2Nl975 

-65°C to ~OO'C -65°C to ~OO'C 

+200'C Maximum +2oo•c Maximum 

at 25'C Ambient Temperature 

1.8 Watts 

1,0 Watt 

0,5 Watt 

3,0 Watts 

1.7 Watts 

0.8 Watt 

Maximum Voltages 

V CBO Collector to Base Voltage 100 Volts 100 Volts 

V CER Collector to Emitter Sustaining Voltage 80 Volts 80 Volts 

V CEO Collector to Emitter Sustaining Voltage 60 Volts 80 Volts 

VEBO Emitter to Base Voltage 7.0 Volts 7,0 Volts 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N910 2N911 2N912 

2N910 2N911 2N912 
2N1973 2Nl974 2Nl975 

Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ• Max, Units 

~E 
~E 
~E(150°C) 

VBE(sat) 

VCE(sat) 

VBE(sat) 

VCE(sat) 

hfe 

Cobo 

clbo 
NF 

Ii:BO 
1coo(150°C) 

BVCBO 
VCER(sust) 

VCEO(sust) 

BVEBO 

1EBO 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain 
(f = 20 MHz) 

Output Capacitance 

Input Capacitance 

Noise Figure (Note 6) 

Collector Cutoff Current 

collector CutOtt Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Collector to Emitter Sustaining 
Voltage (Notes 4. and 5) 

·Emitter to Base Breakdown Voltage 

Emitter Current 

75 

35 

30 

0.6 

3.0 

100 

80 

60 

7.0 

135 

100 

50 

0.65 0.8 

0.13 0.4 

0.72 0.9 

0,22 1.2 

4.0 

15 

85 

12 

25 

15 

25 

35 

20 

15 

0.6 

2.5 

100 

80 

60 

7.0 

70 

45 

30 

0.65 

0.13 

0.73 

0.22 

3.5 

0.8 

0.4 

0.9 

1.2 

15 

85 

15 

25 

15 

25 

15 

10 

10 

0.6 

2.0 

100 

80 

60 

7.0 

42 

33 

15 

0.65 

0.16 

0.7 

0.24 

3,0 

Q.8 Volts 

0.4 Volts 

0.9. Volts 
' 1.2 Volts 

15 pF 

85 pF 

18 dB 

25 111/.LA 

15 µ.A 

Volts 

Volts 

Volts 

Volts 

25 mµ.A 

2N1973 2N1974 2N1975 

Test Condltiohs 

1c. 10 mA VCE • 10 v 

1c .. 0.1 mA vcE• lO v 

1c .. 10 mA vcE• lO v 

1c. 10 lilA 1iJ = 1.0 mA 

1c. 10 mA Ia .. 1.0 mA 

1c. 50 mA Ia • 5,0 mA 

1c. 50 mA 1a = 5.0 mA 

1c .. 50 mA ~CE• 10 v 

1E.; 0 VCB ~ 10 v 

1c. 0 VEB • 0,5 V 

1c = 0.3 mA VCE • 10· V 

1E .. 0 VCB = 75 v 

IE"' 0 VCB = 75 v 

1c = 100 µA IE = 0 

1c = 100 mA RBE ,S 10 Q 
(pulsed) 

1c. 30 mA 1a = 0 
(pulsed) 

1c = 'O IE • 100µ.A 

1c = 0 VEB = 5.ov 

* Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N910• 2Nl973 

SMALL SIGNAL CHARACTERISTICS ( f=l k HZ) 

Symbol Characteristics Min. Typ. Max. Units 

hfe Small Signal Current Gain 76 125 200 

hfe Small Signal Current Gain 80 140 200 

hib Input Resistance 20 26 30 Ohms 

hib Input Resistance 4.0 6.0 8.0 Ohms 

hrb Voltage Feedback Ratio 0.75 3.0 xl0-4 

hrb Voltage Feedback Ratio 0.95 4.0 xl0-4 

hob Output Conductance 0.13 0.5 µmho 

hob Output Conductance 0.2 1.0 µmho 

hie Input Resistance 1000 1800 Ohms 

h oe Output Conductance 20 100 µmho 

TYPICAL ELECTRICAL CHARACTERISTICS 
.H.IGH VOLTAGE 

COLLECTOR CHARACTERISTICS* 

VtE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

VCf - COLLECTOR VOLlAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR VOLTAGE - VOLTS 

~ 
~ 200 

::: 150 

IOO 

E 
~ 50 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

r-~2~~J E ~ f t--

I ~;~ 
tiJ1j_ 

I I--' JJJJ. ~ g 
I 

_H*H I--' 

~ t-- Iffi 1-1 
QI 10 
le - COLLECTOR CURRENT - mA 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

I 

·--: -ss•c 

50 

.!50~ 
l 1 VcE = 5 V 

l I = lkHz 

05 10 10 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

JUNCTION TEMPERATURE 

20 

•oo~~~~~~~~~~~ 

'" r- ,}. ~1i. -+---r--+--+--+-+-+--< 

~ 320 r--+-+--+--+--+-+--J--r.-'1-P-+· 

2 240 r--+--+--+---+---+ ~ 
fii p y 
~ f-'1 .19~ i-
g "o ~~ 
8 H~ i.--+--+-1 

80 

!! 

"" 0 
-IOO 

lc•1 mA 

50 50 100 

TJ - JUNCTION TEMPERATURE - •c 
150 

"' Single family characteristics on Transistor Curve Tracer. 

COMMON BASE CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 

; I.I 

~ 1.0 O-+-+--+--+--+-+--"'"h"'""+--i 

~ ••r~~-+--J~f--+-+-+--+---+--l 
~ :'\.. 
;! 0.0 f--+-....... _ '..-f-f--+-+-+--+---+--l 

e \."l 
~ 0.71--+--f-".+-'"-l--+-+--I- t--1 

~ 0.6 ~ h,,t--1 

~ Ic=lmA ~ 
iO' 0.0 I = I kHz hob~ 

~ T : 25°C 
.., 0.4, ~ ~_,..,o_'--,'c, ~-"',.--''--2.i,.5 ~__,.. .. 

Vc1 - COLLECTOR VOLTAGE - VOLTS 

INPUT RESISTANCE AND OUTPUT 
CONDUCTANCE VERSUS 
COLLECTOR CURRENT 

• 16 

le - COLLECTOR CUltREMT - mA 

VOLTAGE FEEDBACK RATIO 
VERSUS COLLECTOR CURRENT 

2.0[TI T. 
t-- Yee = 5 Volts --+--+--+--t--+171_.,,.JL'.1'--' 

I = lkHz ~ I 
"r r = 2s•c -+---+--+-IL-+v----< 

v !1.1 ~ 
0.8 ,.d/ 

--1--

... 

I 0.4 f--+-+-+--+---+-+--f-f--+--J 
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1--+-+-+-- t--+-t--~+--+-·-+--l 

Oo'--~~-~~-+-~,,_,..~,.'--.,___,20 

le - COLLECTOR CURRENT - mA 

1c 
IC 

IC 

IC 

1c 
IC = 

IC 

IC 

1c 
IC 

Test Conditions 

1.0 mA VCE 5.0 v 

5.0 mA VCE = 5,0 v 

1.0 mA VCB 5,0 v 

5.0 mA VCB 5,0 v 

1.0 mA VCB 5,0 v 

5,0 mA VCB 5,0 v 

1.0 mA VCB 5,0 v 

5,0 mA VCB = 5,0 v 

5.0 mA VCE 5,0 v 

5,0 mA VCE 5,0 v 

INPUT RESISTANCE VERSUS 
COLLECTOR CURRENT 

~ 6000 

~ 

:ii 
~ 
l'< 

::! 
e 
~ 

~ 

§ 

::. 

I 

t. t-
i 

' t--

" 16 

Ic - COLLECTOR CURRENT - mA 

OUTPUT CONDUCTANCE 
VERSUS COLLECTOR CURRENT 

" Ic - COLLECTOR CURRENT - mA 

20 

20 

EMITTER-BASE ON VOLTAGE 
VERSUS JUNCTION TEMPERATURE 
1.0~-----------

06 

0.4 

02 

Yee = 5 v 
0 
-100 -50 50 100 150 200 

T 1 - JUNCTION TUIPERATURE - •t 



FAIRCHILD TRANSISTC:r?S 2N911• 2N1974 

SMALL SIGNAL CHARACTERISTICS(f=l kHZ) 

Symbol Characteristic Min. Typ. Max. Units 

hfe Small Signal Current Gain 36 65 90 

hfe Small Signal Current Galn 40 70 100 

hib Input Resistance 20 25 30 Ohms 

hib Input Resistance 4.0 6.0 8.0 Ohms 

hrb Voltage Feedback Ratio 0.45 1.25 xl0-4 

hrb Voltage Feedback Ratio 0.7 1.75 xl0-4 

hob Output Conductance 0.13 0.5 µmho 

hob Output Conductance 0.15 1.0 µmho 

hie Input Resistance 600 1000 Ohms 

hoe Output Conductance 10 50 µmho 

TYPICAL ELECTRICAL CHARACTERISTICS 
HIGH VOLTAGE 

20 COLLECTOR CHARACTERISTICS* 

" 

le•O 
00:""-......,~20,.-~.~0......,_.,.60,............,8_0 ...... --'10 

Ver-COLLECTOR VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS* 

Ver-COLLECTOR VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS* 

YcE - COLLECTOR VOLTAGE - VOLTS 

200 

01 I I 10 

Ic - COLLECTOR CURRENT - mA 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

Ic - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

JUNCTION TEMPERATURE 

50 IOO 150 200 

T J - JUNCTION TEMPERATURE - •c 

* Single family characteristics on Transistor Curve Tracer. 
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COMMON BASE CHARACTERISTICS 
VERSUS COLLECTOR VOLTAGE 

Yu - COLLECTOR VOLTAGE - VOLTS 

INPUT RESISTANCE AND OUTPUT 
CONDUCTANCE VERSUS 
COLLECTOR CURRENT 

h,, 

Yee • 5Volts 
f - lkHz 

16 

Ic - COLLECTOR CURRENT - lllA 

VOLTAGE FEEDBACK RATIO 
VERSUS COLLECTOR CURRENT 

00~-'-..--+--'~!,---'--~1!--''--,L6-'-__J20 

I: - C.OLL[CTOA CURRENT - 111A 

Ic 
IC 

IC 

IC 

1c 
1c 
IC 

1c 
1c 
1c 

= 

= 

0 

Test Conditions 

1.0 mA VCE = 5.0 v 
5.0 mA VCE = 5.0 v 
1.0 mA VCB = 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB = 5.0 v 
5.0 mA VCB = 5,0 v 
5.0 mA VCE = 5.0 v 
5.0 mA VCE = 5.0 v 

INPUT RESISTANCE VERSUS 
COLLECTOR CURRENT 

VcE ""5 V 
f • I kHz 

·1 

\ 
,Y,. 

K~ ~~ 
~!000 

~1000 
.. .}~ 

0 
'°fC'l 

• a I 16 

1, - COLLECTOR CURRENT - ma 

OUTPUT CONDUCTANCE 
VERSUS COLLECTOR CURRENT 

VcE "" 5 V 

!O 

H .,r-'t-·+1_•"'+-+--t--+--1-l.4'!-AI .... 

~ 

4 12 16 
I c - COLLECTOR CURRENT - mA 

!O 

EMlnER-BASE ON VOLTAGE 
VERSUS JUNCTION TEMPERATURE 
1.0-----~-~-~~ 

••. 0.2~-f---l--+--+--+--I 

" :; ~E=5V-l-~-+---+-~+---1 

~IOO -50 50 100 150 200 

T j - JUNCTIOll T[IP£RATURE - •c 



FAIRCHILD TRANSISTORS 2N912• 2N1975 

SMALL SIGNAL CHARACTERISTICS (f=l kHZ) 

Symbol 

hre 

hre 

bib 

bib 

hrb 

hrb 
h· 
ob 

h . 
ob 

hie 

·.ho~. 

Characteristic 

Small Signal Current Gain 

Small Signal Current Gain 

Input Resistance 

Input Resistance 

Voltage Feedback Ratio 

Voltage Feedback Ratio 

Output .Conductance 

Output Conductance 

Input Resistance 

Output Conductance 

Min. 

18 

20 

20 

4.0 

Typ. 

38 

45 

26 

6.0 

0.3 

0.5 

0.13 

0.2 

350 

8.o 

Max. 

50 

50 

30 

8.o 
1.25 

1.75 

0.5 

1.0 

600 

25 

1'.10TE;$: · .... ; >. · 
(1) These ratings are limiting values·above which the servlceablUty of any semiconductor device may be Impaired. 

Units 

Ohms 

Ohms 

xl0- 4 

xl0-4 

µmho 

µmho 

Ohms 

µmho 

(2) Tfy~se are steady state limits •. The factory should be consulted on appllcatlons Involving pulsed or low duty cycle operation. 

Test Conditions 

\: 1.0 mA 

Ic 5.0 mA 

\: = 1.0 mA 

1c 5.0 mA 

1.0 mA 

5.0 mA 

Ic 1.0 mA 

IC 5.0 mA 

1c = 5.0 mA 

\: 5.0 mA 

5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 

:(3) These ratings give a max[mum Junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (deratlng factor of 17.2 mW/°C} for the 
2Nl973, 2Nl974, and 2N1975'; for the 2N910, 2N911, and 2N912 97.3°C/Watt (deratlng factor of 10.3 mW/°C}. Junction-to-ambient thermal resistance of 
219°C/Watt (deratlng factor of 4.56.mW/°C} for the 2Nl973, 2Nl974, and 2N1975; for the2N910, 2N911, and2N912 350°C/Watt(deratlngfactorof2.86mW/°C}. 

(4) Rating refers to ;i. hlg!> .current poipt where collector-to-emitter voltage Is lowest. For more Information send for Fairchild Publication APP-4/2. 

(5)' Pulse Conditions: length · =. 300 )LSec; duty cycle ~ 2%. 
(6) Fr~quencY, = 1000 Hz; ·200 Hz bandwidth, Rg = 510 ll. 

HIGf-1 VOLTAGE 
COLLECTOR CHARACTERISTICS* . 

TYPICAL ELECTRICAL CHARACTERISTICS 

'° i•~ ..> 
~l~~·~~v!--,..1--+--+'--+--~ 
~ l T•IOO"C 

;"~ v1, 
~ ..••• VY, 
~"~·· pfj~. 
: J".'.=+--+-.1o •• I, ,; _LI f 
~·lf:;;:;j;;;::~ljJlli.+"'"'fV"'-t•l"'llLrtlt--t-i 
8 .o•~· J 7 
"' .o•·• Vlj_ 

2 :02.a l...-1 
la·~ 

00 !O 40 60 80 100 
Vu-COLLECTOR VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS* 

Yu - COLLECTOR ,VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

YcE - COLLECTOR VOLTAGE -VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

I c - COl LECTOR CURRENT - mA 

SMALL SIGNAL CURRENT 
GAIN VERSUS 

COLLECTOR CURRENT 
100~~~~~~-1~~-~~ 

1so•c 

~ 60 >--1-+-+-.l--+--!-i-l-l-I---!---' 

:!;. 
;;; 

~ 20--+- -5~C 
l 
] f =Ike 

o~_,_~..___,__._-'-'-'---'----' 

0.1 05 10 10 
I c - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

JUNCTION TEMPERATURE 

" 

! 80 

>--+--+--+--+-+--+--I-+--+----' 

100 160 

T j - JUNCTION TEMPERATURE - •c 

0 Single ta;mil:Y characteristics on Transistor Curve Tracer 

COMMON BASE CHARACTERISTICS 
VERSUS COLLECTOR VOLTAGE 

Yc1 - COLLECTOR VOLTAGE - VOLTS 

INPUT RESISTANCE AND OUTPUT 
CONDUCTANCE VERSUS 
COLLECTOR CURRENT 

6000 

I! 4000 
8 

~ 3000 

~ 

,,! 1000 

i 

INPUT RESISTANCE VERSUS 
COLLECTOR CURRENT 

VcE"' 5 V 

f "' I kHz 

~ --ss. 
L 

4 12 16 

le - COLLECTOR' CURRENT - mA 

OUTPUT CONDUCTANCE 
VERSUS COLL£i:TOR CURRENT 

60.--J~~~~~~~J-.-_:-sv-.i-1s~ 1 •.--~~.1 --~s-v-:_-=_-=.~-=_:-=_-:_-=_-:_-=_-=.:-=_:-=: 

; : ';~~~ l I 40t--'+-·-+l-kHz-+---+-+--'-+--ll--+-+-J ! 0,_.~:-1---11--+--+--+--11-+---+Li ----" l.O i 
1 ~I J:=P i 05' 

::I 1 ~ 
] ] 

01~~~-'--"---L--'-~L,.--L---J!f 

15 

1.2 

le - COLLECTOR CURRENT "\,.. mA 

VOLTAGE FEEDBACK RATIO 
VERSUS COLLECTOR CURRENT 
I I I 

~Vee "' 5 Volt' 

J7 I = I kHz 
I- T = 25°C ? v 

J7 

v 7 

I Ol 
_y 

o. 
" 16 20 

I c - COLLECTOR CURRENT - llA 
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ll 16 !O 

le - COLLECTOR CURRENT - 11A 

EMITTER·BASE ON VOLTAGE 
VERSUS JUNCTION TEMPERATURE 

1.0,~-.--~.--~-~-~-~ 

1 0.l f---+----<>---+--+--+---< 

" j VcE=5V 

o~-~~~~-~-~--
-100 -50 50 100 I~ ZOO 

T 1 - JUNCTION TEMPERATURE - •c 



·2N9.l.4 
.NPN SATURATED LOGIC SWITCH AND VHF'.AM.PLIFl~R 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar Epitaxial 

Transistor encased in the JEDEC T0-18 packilge. It provides improved operation over the 

popular2N706 and 2N708, andalsogivesgreaterlatitude in circuit design. The Planar structure 

provides low leakage currents, wide beta range, and superior reliability. The epitaxial feature 

gives an extremely low V CE(sat) that is relatively temperature insensitive. The 2N914 is 

primarily a universal switch but it is also an excellent high-speed high-gain logic and memory 

driver at collector currents up to 500 milliamperes. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

storage Temperature 

Ope<ating Junction Temperature 

Lead Temperature (Solder, No Time Limit) 

Maximum Power Dissi.,.tion 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at l00°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE ~ 10 Cl) (Note 4) 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +3oo•c 

200°c Maximum 

300°c Maximum 

1.2 Watts 

0;68 Watt 

0.36 Watt 

40Volts 

20 Volts 

15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol tFACT Characteristics Min. Typ. Subgroup 

*hFE la DC Pulse Current Gain (Note 5) 30 55 

hFE(-55°C) 4 DC Pulse Current Gain (Note 5) 12 28 

hFE 4 DC Pulse Current Gain (Note 5) 10 17 

•vBE(sat) la Base Saturation Voltage 0.70 0.74 

•vcE(sat) la Collector Saturation Voltage 0.40 

VCE(sat) 4 Collector Saturation Voltage (Note 6) 0.20 
(-55°C to +125°C) 

hfe 4 High Frequency Current Gain 3.0 3.7 
(f = 100 Mc) 

Cobo 4 Output Capacitance 4,5 ' 

Ciba 4 Input Capacitance 

tNOTE: These numerals apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

Max. 

120 

0.80 

0.70 

0.25 

6.0 

9.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Units Test Conditions 

1c 10 mA VCE 1.0 v 

1c "' 10 mA VCE • 1.0 v 

1c 500 mA VCE 5.0 v 

Volts 1c . 10 mA 1s = 1.0 mA 

Volts 1c .. 200 mA 1s 20 mA 

Volts 1c .. 10 1s 

1c . 20 mA VCE 10 v 

pf 1E "' 0 VCB 10 v 

pf 1c 0 VEB = 0.5 v 

Additional Electrical Characteristics on page 4 

l=AIR.CHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N914 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS• 

ACTIVE REGION 

COLLECTOR CHARACTERISTIC 

't:i--±:;1..::·o•~•;;;;•+-~==-=i-~-t-+-tl-H 
t--t--1 .01 ... ...-'! 

12 16 20 24 
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•• 12 16 20 24 
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,w·o ... • y 
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SATURATION REGION 

COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 
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L _1o_- o 
oo 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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300 

200 
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INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 
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• Single family characte.ristics on Transistor Curve Tracer 
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; 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE = 2V 
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FAIRCHILD TRANSISTOR 2N914 

tYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURREtiT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 

'!1i 1··1111 ... 1··/::11 1 

o, 

'so 

f • IOOmc 

IO 
le - COLLECTOR CURRENT - mA 

INPUT ADMlnANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
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TYPICAL SWITCHING CHARACTERISTICS 
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' .. 

SWITCHING TIMES VERSUS 
TEMPERATURE 
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FAIRCHILD TRANSISTOR 2N914 

ELECTRICA~ CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol tFACT Characteristics Min. Typ. Max. Units Test Conditions Subgroup 

*1cao lb Collector Cutoff Current 4.0 25 mµA IE = 0 VCB = 20 v 
1cao<150°c) 4 Collector Cutoff Current 3.0 15 µA 1E 0 VCB = 20 v 
BVCBO la Collector to Base Breakdown Voltage 40 Volts 1c 

.. 1.0 µA 1E 0 

VCER(sust) 4 Collector to Emitter Sustaining Voltage 20 Volts 1c 30 mA ~E < 10 C! 
(Notes 4 and 5) (pulsed) 

VCEO(sust) la Collector to Emitter Sustaining Voltage 15 Volts 1c = 30 mA ~ =.· 0 
(Notes 4 and 5) (pulsed) 

BVE~ la Emitter to Base Breakdown Voltage 5.0 Volts 1c = 0 1E 10 µA 

"'1Eao. lb Emitter Current 0.007 0.1 µA 1c = 0 VEB 4.0 v 
1cEx<125°c) 4 Collector Current 3.0 10 µA VCE = 20 v VBE = +0.25V 
T s 4 Charge Storage Time Constant (Notes 7 and 8) 13 20 nsec 1c = ~ 1 Al 20 mA, ~ 2 Al -20 mA 

td + r 4 Turn On Time (Note 8) 25 40 nsec 1c Al 200 tiiA, ~ i Al 40 mA 

ts+ f 4 Turn Off Ti.me (Note 8) 25 40 nsec 1c Al 200mA, ~ 1 Al 40mA, ~2 Al-20mA 

tNOTE: · T!l~se numerals apply to the Fairchild FACT Program. 

*NOTE: Jl'ACT Program End"Point Measurement Parameter. 

NOTES: 
(1) These ratings ari; limtting vai.ues above which the serviceability of any individual semiconductOr device may be impaired. 

(2) These are steady state· limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These.ratings give:· a maximum junction temperature of 2oo•c and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/°C); junction-to-
amhie11t .thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). · 

(4). Rating reters. to .a 'high curre.rt :point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse .conditions: Length = :ioo µsec; duty cycle = 1%. 

(6) ~ = 1.0 mA through 20 mA. 

(7) Measured on SaDij>ling Scope. PW? 200 nsec. 

(8) See switching circuits for exact values of ~· 1s 1, and 1s 2• 

F=AIRCHIL.CJ 
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2N9l5 • 2N916/ 
i 

NPN HIGH FREQUENCY AMPLIFIER AND OSCILLATOR TYPE 
DIFFUSED SILICON PLANAR TRANSISTORS 

\ 

The 2N915 and 2N916 are NPN double-diffused silicon PLANAR transistors. These units are 
designed for low-power non-saturating switching circuits and low-noise VHF amplifier and os­
cillator applications. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

Maximum Voltages 

at l00°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Vcao Collector to Base Voltage 
Yao Collector to Emitter Voltage [Note 4] 
VEao Emitter to Base Voltage 

-65°C to +300°C 
2oo•c Maximum 
300°C Maximum 

2N915 
70Volts 
50 Volts 
5.0Volts 

1.2 Watts 
0.68Watt 
0.36 Watt 

2N916 
45 Volts 
25 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

t FACT 2N915 2N916 
SYMBOL Subgroup CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

"hFE la DC Pulse Current Gain [Note 5] 50 110 200 le= lOmA VCE = 5.0 v 
hf!; 4 DC Pulse Current Gain [Note 5] 50 100 200 le= 10 mA VcE = 1.0 V 

*Ve• (sat) la Base Saturation Voltage 0.77 0.9 0.78 0.9 Volts le= 10 mA la= 1.0 mA 
"Ve• (sat) la Collector Saturation Voltage 0.45 1.0 0.25 0.5 Volts le= 10 mA le= 1.0 mA 

h1. 4 High Frequency Current Gain 2.5 3.6 3.0 4.0 le= 10 mA Ve•= 15 V 
(f = 100 me) 

Cob 4 Output Capacitance 3.0 3.5 pf 1. = 0 Vee= 10 
Cob 4 Output Capacitance 4.2 6.0 pf 1. = 0 Vea= 5.0 V 
CTE 4 Emitter Transition Capacitance 6.5 10 6.5 10 pf le= 0 Vu= 0.5 V 

t NOTE: These Numerals Apply to the Fairchild Fact Program 
• NOTE: FACT Program End-Point Measurement Parameter 

NOTES: Additional Electrical Characteristics on pages 2 and 5. Small Signal Characteristics on page 4. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW!°C); 

junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW!°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. for .more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: length = 300 µsec: duty cycle= 1 % . 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

F.A.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT 90RPORATION 
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FAIRCHILD TRANSISTOR 2N915 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL st~~~~p CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS 

*lceo lb Collector Cutoff Current 0.8 10 nA 
lcoo (150°C) 4 Collector Cutoff Current 0.5 30 µA 
BVcao la Collector to Base Breakdown Voltage 70 Volts 
Vceo (sust) la Collector to Emitter Sustaining Voltage 50 Volts 

[Notes 4 and 5] 
BV .. o ·1a Emitter to Base Breakdown Voltage 5.0 Volts 
r.'Cc 4 Collector Base Time Constant (f = 40 me) 170 300 psec 

t NOTE: These Numerals Apply to the Fairchild Fact Program 
• NOTE: FACT Program End-Point Measurement Parameter 

TYPICAL ELECTRICAL CHARACTERISTICS 

VCE ·COLLECTOR VOLTAGE- VOLTS 

< 
E 

I 

20 

I 8. 0 t+--t----1 

Vee" COLLECTOR VOLTAGE· VOLTS 

le= O. Vea= 60 V 
le= 0 Vea= 60V 
le= 0 le= 100 µA 
le= 10 mA Is= 0 

(pulsed) 
·le= lOµA le= 0 
le= 10 mA Vea= 10 V 

V CE - COLLECTOR VOLTAGE • VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT· 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

200 Vce·S.OV 
1.0 

_j_ 

·:~ o. 2 t--t-+-!+--+--+-t-++--+--+-+H----1----1 

10 

le - COLLECTOR CURRENT- mA le - COLLECTOR CURRENT- mA le - COU£CTOR CURRENT- mA 

• Single family characteristics on Transf.er Curve Tracer 

TYPICAL NOISE FIGURE CHARACTERISTICS 

tc - COU£CTOR CURRENT - mA 
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FAIRCHILD TRANSISTOR 2N915 

TYPICAL ELECTRICAL CHARACTERISTICS 

INPUT ADMITTANCE VERSUS 
C1JLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
10 . 
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FAIRCHILD TRANSISTORS 2N915•2N916 

TYPICAL ELECTRICAL CHARACTERISTICS 

< c 

~ a 

500 
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2N915 • 2N916 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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2N915 

DC PULSED CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 
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H 
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SMALL SIGNAL CHARACTERISTIC$ (f = 1 kc) 

t FACT 2N915 2N916 
SYMBOL Subgroup CHARACTERISTIC Min. Typ. Max. Min. Typ. 

h •• 4 Small Signal Current Gain 40 115 200 40 100 
50 140 250 50 120 

h1. 4 Input Resistance 3.0 6.0 2.6 
0.7 2.0 0.6 

h •• 4 Output Conductance 12. 75 6.0 
45 125 35 

t NOTE: These Numerals Apply to the Fairchild Fact Program 

2N916 

. DC PULSED CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 
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UNITS TEST CONDITIONS 

le= 1.0 mA Vee= 5.0 V 
le= 5.0 mA Vee= 5.0V 

Koh ms le= 1.0 mA Vee= 5.0 V 
Koh ms le= 5,0 mA Vee= 5.0 V 
µmho le= 1.0 mA Vee= 5.0 V 
µmho le= 5.0 mA Vee= 5.0 V 

TYPICAL COMMON EMITTER CHARACTERISTICS 
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'c- COLLECTOR CURRENT - llA YCf. - COLLECTOR VOLTAGE - VOL TS TA -AMBIENT TEMPERATURE- oc 

9-83 



FAIRCHILD TRANSISTOR 2N916 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL st~:r~~p CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS 

*lcBO 
lcao (150°C) 
BVcBO 
Vao (sust) 

lb Collector Cutoff Current 
4 · Collector Cutoff Current 
la Collector to Base Breakdown Voltage 45 
la Collector to Emitter Sustaining Voltage 25 

[Notes 4 and 5] 
la Emitter to Base Breakdown Voltage 5.0 
4 Collector-Base Time Constant (f = 40 me) 

t NOTE: These Numerals Apply to the Fairchild Fact Program 
• NOTE: FACT Program End-Point Measurement Parameter 

0.1. 
0.2 

200 

10 
10 

300 

nA 1. = 0 Vea= 30 V 
µA le= 0 Vea= 30 V 
Volts le= lOµA 1. = 0 
Volts le= 10 mA la= 0 

(pulsed) 
Volts le= 10 µA lc=O 
psec le= 10 mA Vc1 = 10 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

1 11 1.Y y 
• ~~.!·~t-t-7v+-+-+-+--1 

I 12 "'~ II 
OU! 8.0~ [2 
' ~j ,,, ] v l 

4.o 1---+-fo»s •• \ 

,._.._.._.._.._.._ ...... '•.--· ....... ..1-J 
0 

'" 

" 0 

0 

D 

ID 20 50 

VcE - COLLECTOR VOLTAGE-VOL TS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
Ver - s.ov 

-~,I.-- ~ v 
/ 

~ ]\ 
~ 

~I- ~ 
H !-----

0.1 LO ID 30 

le- COLLECTOR CURRENT· 1~A 

D 

,I 

,. I 

COLLECTOR CHARACTERISTICS* 

.. 
VcE - COLLECTOR VOLTAGE - VOL TS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
lc- toi8 

II 

M 
'/. 

IZ v 
'b-~ ~ I?' _..,., 

DJ LO ID 50 

le- COLLECTOR CURRENT . mA 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR VOLTAGE - VOL'.fS 

BASE SATURATION VOLTAGE' 
VERSUS COLLECTOR CURRENT 
ic- IO!e 

I" _l,.J +.-+-+- .... ./ ! .. t:r-;;:;;l~T1"'"'9:;c_+--1-Hv---::;l...L...o::.i 
; ,. _,,.,~ v 
I 0.4...- ,i..J~ 
i 
' t D.l t---t-+++--t----+-+++-1---1 

.ff' 

~~.1---t..,.-'-~,~.,~1.0:--:2~•-'-'+.,.~,~,--:!20 

le - COLLECTOR CURRENT - mA 

* Single family characteristics on Transistor Curve Tracer 

TYPICAL NOISE FIGURE CHARACTERISTICS 

NOISE FIGURE VERSUS FREQUENCY 
14 is:: I IIII 
12 ·~ ~ Vcf•IOV 1 

l t ~ \. 
H< .. , . 

t- ~~ 
... ., 

t-t- \, '$ 
_X• _J_ 

ID 

8.0 

~>1' ~ .J. !L 
JS. '·' 
4... !LIL 

~ ~ I-' 
4.0 

!.D 
,....... 1-"1 

" I0-3 10·2 '" '" ID ·10•2 

I~ - COLLECTOR CURRENT - mA I-FREQUENCY-rat 

9-84 



FAIRCHILD TRANSISTOR 2N916 

TYPICAL ELECTRICAL CHARACTERISTICS 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
so~.-~-~.-~-~.-~ 

t- 30mc 

·" 16 

·' 
IC:.,';"COLLECTORCU"ft;,1,-mA. 

o~o_.,___,.__,~o-.~0-,..___,,,~ 

lc-COLLECTORCURRENl-flA 

... 
" 
io 

HIGH FREQUENCY 
CURRENT GAIN VERSUS 

COLLECTOR CURRENT 
r-30mc 

Ve~ 

~ 

~ 
j_ 

·V 
v 

~ 
0 0 
01 10 

lc-COLLECTORCURRE!H-111A 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

JO t---+--t--t-H-++i-t---t---1 

"t---+--t--t-H-++i-t---t-_L+-i 

. .! 
10 t---+--t--t-H-++i-t---+---1 

~ 15 

~ 
50 f--+-::2::! ..... H-t+i+---+--l 

~ ,.___..__.__-L-._._J..U_.__ _ _.___. 
10 20 100 200 300 

f-fREQUElfCY-mc 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

~ 
~ 10f---+--t--+-H-~~+---t--i 

.~ Ot---+--+--+-~t-+t+~~"~"-+--t 
h 

-601::::=:=.b.d::::t::I:LL.Lll.__..J,__J 
10 20 ~ m 

I-FREQUENCY-me 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
·~~I~~ 

21--+-+tt+---+--t;HH-+-+--+-t-++-t 

~ 11 
ot-++i!+-ll--+ttt+-+-+-t-flflf-i 

•11-++++--tt-+~ot-+--Hl-ff-i 

•tt-+-ttt--H--+-11-1+~--Ll'+v-!Ht--i 
0 t+-t-+-ttt--+-l-tt, -+-t\1--+--'Hlf-++--l 

OLL..L.L..J.L....L_.L>...LJ_J__N-""~<-L.J...1..J--,J 
lc-COLLECTORCURRENT-mA 

FAIRCHILCJ 

SE.MICDNDUCTOR 
,, ' " '. ' 

'A D,!v1s1.~N OF F~lRCHll 0 \AMI RA AND INSTRUMtNT CORPORATION 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-INPUT SHORT CIRCUIT 

OL--L---1..--''---'---'---''---'---' 
0 20 40 &.O 8.0 ID 14 

lc-COllECTORCURRENT -mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

AND VOLTAGE-INPUT 
SHORT CIRCUIT 

".-.--.--I.--.---.--.-.--. 
Vc£·50V 

"l==l==i:==l;;;:+:=i:==l=:t:=I lOV 

~ "l==+::=l===l;;;:=t==l===l==+==1 g OSt---+---+-~15_v-+-_"_•+--+---+---< 
~ 
~ O~t---t----t--t---t----t--1---t---! 

g 03 t--1- 30mc-+--+--+-+--+--+--I 
~ 
~ 021---t--+-t--+--+--lt---t--l 

' 
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lc-COLLECTORCURRENT-mA 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

o,--.,.-,--.--.--,--,.--,.--T,--.,--, 

lr 1·0 

0 ~ 1. 

20 t--+-+--+--+-+--+--+--t--+-i 

,..._.._~ .. _;._;.--'__J-L..-.,_.L--120· 

REVERSE BIAS VOLTAGE-VOLTS 

0 

0 

0 

0 

0 

0 
10 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 
lc- IOnA 
VcE - IOV 

1 
j_ 
I 

q_ 

~ 
lL 

}-" :::::?.1 ..-
100 200 lllO 

1-FREQUUCY-nac 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 
5.0 ,--.,.--,.--.--r-rm-r---r---. 

le - ! DmA 

vcE - 1ov+---t--t-H-++i-t---t-l-+l 

•t--+--t-+-++tt+t--+~-1-i 

ot---+--+--+-t-+++.t+--_bi_-+1---i 

2.•t--+--+-+-+++-++1-cVL,__-+---1 

LO t---+--t--t-t7''1-~t++---t~ 
-·~ 

!O 20 !00 200 300 

I-FREQUENCY-me 

EMITTER TRANSITION 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 

I'. 
6.0 !'-... 

~ 

20 t--+--+-+-+-+-+--t--1--1---l 

REVERSEBIASVOLTAGE-VOLTS 



2N918 
NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

The 2N918 is an NPN double-diffused silicon PLANAR Epitaxial Transistor. It is designedfor 

low-noise high-frequency amplifiers; 1 GHz local oscillators; non-neutralized i-f amplifiers and 

non-saturating circuits with rise and fall times of less than 2.5 nanoseconds. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating J.uncUon ·Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

· Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +300°C 

+200°C Maximum 

+300°C Maximum 

0,3 Watt 

0.2 Watt 

30 Volts 

15 Volts 

3.0 Volts 

50mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Typ. Max. 

hFE DC Current Gain 20 50 

v8 E(sat) Base Saturation Voltage 1.0 

VCE(sat) Collector Saturation Voltage 0.4 

Cobo Common-Base, Open-Circuit Output Capacitance 1.0 1.7 

Cobo Common-Base, Open-Circuit Output Capacitance 1.8 3.0 

cibo Input Capacitance 2.0 

1ceo Collector Cutoff Current 10 

1c80(150°c) Collector Cutoff Current 1.0 

hfe High Frequency Current Gain (f = lOOMHz) 6.0 9.0 

Gpe Available Power Gain (nuetralized) (f = 200MHz) 15 18 

Po Power Output (f = 500MHz) 30 40 

'I Collector Efficiency (f = 500MHz) 25 

NF Noise Figure (Note 5) 3.0 6.0 

VCEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 

BVCBO Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

(See notes on back page) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

9-88 

Units Test Conditions 

Ic 3.0 mA VCE 1.0 v 
Volts 1c 10 mA Ia 1.0 mA 

Volts 1c 10 mA Ia 1.0 mA 

pF IE 0 Vee 10 v 
pF IE 0 Vee 0 

pF Ic 0 VEB 0.5 v 
nA IE 0 Vee = 15 v 
µA 1E 0 VCB 15 v 

Ic 4.0 mA VOii 10 v 
dB 1c 6.0 mA Vea 12 v 
mW 1c 8.0 mA VCB 15 v 
% Ic 8.0 mA Vea 15 v 
dB 1c 1.0 mA VCE 6.0 v 

f=60MHz , Rg 400 a 
Volts Ic 3.0 mA Ia 0 

Volts 1c 1.0 µA IE = 0 

Volts 1c 0 IE 10 µA 

•Planar is a patented Fairchild process. 

l=AIRCHIL'l::J. 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



VCE - COL1£CTOR VOLTAGE - VOLTS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

c Vee • 15 v -t--+--+--t--t--t---+-1 _.,.,,... 
~ 2.0l--f-----'l--l-+--+-+-+-+-)7~1L.-1 

~ 1.0 £ 
. ~ o.5t=1=t=t=t=~~f=lf=l=l 
:Ii L 
g o.2 ,__+--+--+--17,_,,..L.--+--+--+--+--+-.,... 

e A 
~ 0.11--1-----'1~ /--+--+-+-+-+---+--1 

~ o.os t=t;;zz+:V"::::)::::::)::::::)::::j::::j:::::j::::::j::::::I 

TJ - JUNCTION TEMPERATURE • "C 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!!! o.6 _I. ,I 
>C: I •IOI 

~ 0.5 

!::; 
0 

C B I 
> 0.41---+-l-++-l--+-l-++-I--++< 
i!i 
~ 
~ 0,3 'l 
e 
!;l 0.2 V7 
fl IOO"C ~~C 

FAIRCHILD TRANSISTOR 2N918 

TYPICAL COLLECTOR CHARACTERISTICS* 

_u 

12 16 

VcE - COLLECTOR VOLTAGE -· VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

0.1 

~ o.n; 

~0.002 

0.001 
0 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

T~ ·25°C 

v 
1--1 v 

vr 
IL 

-'-
ll 

I 

4.0 B.O 12 16 
Vee - COL1£CTOR TO BASE VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

20 

}ti: 0.21--+-+-++--t-r-+++---+--t--+-H 

> 
.'..O.l~~~r 
=~ O -55°C 

o~,1~0.2~~0.5-1.~o-2~.0~~5.0~1~0-20~30 0"---',J-,....L..J...1.,___,.1~'-'-......,.._.,.,_-f,-'-'-' 
0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

le - COLLECTOR CURRENT - mA le - COLLECTOR ·CURRENT - mA 

NOISE FIGURE VERSUS 
FREQUENCY 

14 

!S 12 
0 
> 

10 
~ 
~ 8.0 0 
> 

~ 6.0 
~ 
8 

4.0 

!! 2.0 

VcE - COLLECTOR VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 
VcE • l.OV 

0 
~ ~ 

11 
L ~ 

IL1 k'.J 
~ ~ Jc 

1-1 
0 
0.01 

k1 
J....-

0.1 

ffi 
l 

1.0 

' 
\ 
I\ 

1'' 

I"'--

10 

le - COL1£CTOR CURRENT - mA 

~· \.; 
N 

100 

. INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS. VOLTAGE 

1.
6 

:!Soho Output Capacitance, IE" O 

~ Input Capacitanc~ 

~ ~l=~~~r--o:,~1c;·~o:lNlb.,~J=!l ~ 1.2~ 
~ ::::b "1--b 'h 
~ f'i:,,. N 
~ b.a N 
..... Ccb Guarded Output Capacitanc,e, IE • 0 ~ 

0.4 1--1.1-INolf'-e 5+-1 -+--+-+-t--+-++-+--+--t-t~ 

o~_...,_~~.,.,_.._,.,,_..-='-=-.__,.~ 
0.01 0.03 0.1 0.3 1.0 3.0 10 30 

REVERSE BIAS - UNITS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fTI 

~ 
ii! 

900 Ml 

BOO MHz l/Y'J 
I 

,115 .I .2 .5 1.0 2 5 10 20 50 100 200 500 1000 00.1 0.5 1.0 5.0 10 50 
I - FREQUENCY - MHz le - COL1£CTOR CURRENT - mA 

* Single family characteristics on Transistor Curve Tracer. 
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Yie 
Input Admittance 
(output short circuit) 

Yre 
Reverse 
Transfer Admittance 
(input short circuit) 

Yfe 
Forward 
Transfer Admittance 
(output short circuit) 

Yoe 
Output Admittance 
(input short circuit) 

FAIRCHILD TRANSISTOR 2N918 

TYPICAL SMALL SIGNAL COMMON· EMl.TTER "Y" PARA.METERS 

10.7 MHz 

Vee= lOV 

i l.i VI 
\i 91eJ7 
~ l.2 v 
~--
< lZ: i 0.8 17.Yb7. -

£ ~ 0.4 ~+-+-+-+--+--+--+--+-+---i 

.!! 
E 
E 

0 O.l 

, O.llB 

Ii 
~ :e 0.06 
!i! 

! 0.04 
I!! 

! 0.112 

4 

le • COLLECTOR CURRENT • mA 

-11,-. 

I- f • 10.IMHz 
VcE• IOV 

-.9re 

10 
le - COLLECTOR CURRENT - mA 

le - COLLECTOR CURRENT - mA 

f • 10.IMHz 
vcE·1ov H 

~ 0.251-+-+--+--+-+-+-+-:::;l-'""9'-l 
E b~ 
ji o.20 I _)7 
~ v 
:0-~ y 
~ O.l0>--+-+-+--+''9oe 

.)? 
,J O.l!i )"'1 

10 
le - COLLECTOR CURRENT - mA 

100 MHz 

vs. COLLECTOR CURRENT 

s~~~~~~~-.--..--..--. 

·1 

le - COLLECTOR CURRENT • mA 

.!! 1.0 

~ 
' 0. 5 

-bre V~E • Tv'.17-t-t-

f • IOOMHz 
I 

~·IOV 

r---1 .. J 
~·5V 

~ 
I 0.0 
0 10 

le - COLLECTOR CURRENT - mA 

le - COLLECTOR CURRENT - mA 

le - COLLECTOR CURRENT - mA 

9-90 

vs. FREQUENCY 

Vee= lOV le=5mA 

lO 
le· 5.0mA 
Ve• IOV gy 

IT 

25 

i 20 

0 ~ \ ~ ~ 
5 r- hie ;;;;;;--

5 
10 20 so 100 200 500 lllll 

f - FREQUENCY - MHi 

le· 5.0mA 

~ 
; 4 

; l 

~ l/ 
I J7 -~. 

1~-+'-++.+~-:p',..,,..."-+--+++I7-'-+I 

~ oi:=i::::+-i;;.1,+-..i..v......1-~~-.,,J 
10 20 so 100 200 500 1000 

f • FREQUENCY • MHz 

100 
IS ic • 5.omA_ 

~ VCE • IOV 

~ 

"' .-+-r r-.i..... 
.....--1 =s:: Ne 

~ 
-20 ~ 

10 20 lO 100 200 500 lllll 

f • FREQUENCY - MHz 

12 le • 5.0mA 

~ 10 VcE • IOV 
E 

,J 2 

f - FREQUENCY • MHz 



FAIRCHILD TRANSISTOR 2N918 

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 

TYPICAL PERFORMANCE 
22 

l 

~ ~ J-.+,..v~ 
181--ll"+-+-+-1f-+--F~o::T"--l i /1/ vcc~ 

.~ Ul-hf~-+--t-rr-+~-t-t=="'i"....C-+1-l 
~ Hlllf+-1~+c.-+--+--+--+---".~' 
~Ut+-+--+--+-t-+---+--+-t-+-±~ 

uo!-L-"'-~•.~o--'--,~.o,.......'---1~2__...~1~6-J.._~20 
le - COU1ClllR CURRENT - mA 

Input 
Impedance 

•SOil 

~U~J5u~~~1:16 4w~ei 511611 Dia.; 7/16 11 Long. 

8 Turns 116 wire: 118" Dia.; 718 11 Long. 
Turns Ratio 8 to l 
0.4-0.6SiJH, adjustable core 

Transistor 
Under 
Test 

TWO· STAGE VIDEO AMPLIFIER INPUT TO OUTPUT DELAY-4ns 

6801l IIOpf 6801l 
lpf 6V !pf 90~ 

: t--i t--i 
' 

2 pf OUTPUT 
2.4kll Ull 1-o---1 

0.05pf 
~ SOil 

INPUT !pf + 

T: 10~ 

2tn 
!Oto21 

12Ul 0 2· 3 4 5 6 8 9 Jf 

TIME - ns 
!Opf 

0.5pf IOpF 

R.F. R.F. 
Choke Choke 

-12V 

500 MHz OSCILLATOR TEST CIRCUIT 

TYPICAL PERFORMANCE 

90~ 

10~ 

10 

,,,.jh"' 
~ 50 

·' !. (NOTE 3) 50 Jf I- Vee • ISV 
TA• 2S°C 

-- -~-m ®~ 

Vee 

NOTES: 

(NOTE I I 

NOTES: 

( 1) Ceax plumbing consists of the following: GR air lines: 

2 Type 874 TEE 

1 Type 814 - D20 Adjustable stub 

1 Type 8'14 - LA Adjustable Line 

1 Type 874 - WN3 Short-Circuit Termination 

(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 

(3) 9 turns *22 AWG wire, 3/16 inch OD, 1/2: inch long 

0 
0 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

, lL 
" 

, 
I-Po 

lZ 
_LJ 

~ 

4.0 8.0 u u 
le - COLIICTOR CURRENT - mA 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

-- ~ 
-, 30 u 

§ 

20 i 
8 

10 ~ 

0 
20 

(3) These ratings give a maximum junction temperature of zoo•c and Junction-to-case thermal resistance of 584°C/Watt (deratlngfactor of 1. 71 mW/°C). Junction-to­
amblent thermal resistance of 875°C/Watt (derating factor of 1.14mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage ls lowest. For more information send for Fairchild Publication APP-4. 

(5) C cb ls measured using three terminal ·measurement technique with case and emitter guarded. 
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2N9.29 · 2N·930 
NPN LOW LEVEL, LOW LNOISE AMPLIFIER 

SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild 2N929 and 2N930are NPN silicon PLANAR transistors designed for use in 

high-performance, low-level, low-noise ampllfier circuits from audio through high frequency ranges. 

ABSOLUTE MAXIMUM RA TINGS (Note l] 

Maximum Temperatures 

Storage Temperature 

Qperating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25'C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 4] 

V EBO Emitter to Base Voltage 

le Collector Current 

ELECTRICAL CHARACTERISTICS (25'C unless otherwise noted) 

Symbol Character! stlc 

hFE DC Pulse Current Gain [Note 5] 

hFE DC Current Gain 

hFE DC Current Gain 

hFE (-55°C) DC Current Gain 

VBE Base-Emitter Voltage (Note 5] 

V CE(sat) Collector Saturation Voltage [Note 5] 

hib Input Resistance (f = 1 kHz) 

hob Output Conductance (f = 1 kHz) 

hrb Voltage Feedback Ratio (f = 1 kHz) 

hfe Small Signal Current Gain (f = 1 kHz) 

hfe High Frequency Current Gain (f = 30 MHz) 

1CBO Collector-Base Cutoff Current 

1CES Collector-Emitter Cutoff Current 

ICES (170' C) Collector-Emitter Cutoff Current 

1EBO Emitter-Base Cutoff Current 

1CEO Collector-Emitter Cutoff Current 

Cobo· Output Capacitance 

NF Noise Figure 

VCEO(sust) Collector to Emitter Sustaining Voltage 
[ Notes 4 and 5] 

BVEBO Emitter to Base Breakdown Voltage 

NOTES: , 

2N929 
Min. Max. 

350 

60 

40 120 

10 

0.6 1,0 

1.0 

25 32 

1.0 

600 

60 350 

1.0 

10 

10 

10 

10 

2.0 

8.0 

4.0 

45 

5.0 

(1) Th~se ratings are limiting values above which the serviceability of aey individual semillOnductor device may be impaired. 

-65°C to +30o"C 

l 7ff C Maximum 

23<1'C Maximum 

0,6 Watt 

0.3 Watt 

45 Volts 

45 Volts 

5.0 Volts 

30mA 

2N930 
Min. Max. Units 

600 

150 

100 300 

20 

0.6 1.0 Volt 

1.0 Volt 

25 32 Ohms 

1.0 µmho 

600 xl0-6 

150 600 

1.0 

10 nA 

10 nA 

10 µA 

10 nA 

2.0 nA 

s.o pF 

3.0 dB 

45 Volts 

5.0 Volts 

FOR IMPROVED PERFORMANCE SEE 
FAIRCHILD 2N2483 AND 2N2484 

Test Conditions 

IC = lOmA vcE=5.ov 

IC = 500µA vcE=5.0V 

IC lOµA vcE=5.oV 

re lOµA VcE=5.0V 

re lOmA IB = 0.5 mA 

re lOmA IB = 0.5 mA 

re 1.0 mA vcB=5.ov 

re = 1.0 mA VCB = 5.0 V 

re = 1.0 mA vcB=5.0V 

re = 1.0 mA vcE=5.ov 

re = 500µA VCE = 5.0 V 

IE 0 vcB= 45V 

VOE= 45 v VEB= 0 

vcE= 45 v VEB = 0 

re 0 VEB = 5.0 V 

IB 0 VCE = 5.0 V 

IE 0 vcB=5.0V 

Ic 10µ.A VCE = 5.0 V 

f=lkHz,Rs=lOkO,BW= 200Hz 

IC = 10 mA IB 0 
(pulsed) 

re 0 IE 10 nA 

•Planar is a patented Fairchild process. 

(2) These are steady state limits, The factory ahould be consulted on applications involving pulaed or low duty cycle operftions. 

(3) These ratings give a maximum junction temperature of l 71rC and jwiclion-to-case thermal resistance of 250-C/watt (derauna 
factor of 4.0 mW/"C); junction-to-ambient thermal resistance of 600"C/watt (derating fact.or ol 2.0 mW/"C). l=AIRCHILCJ 

(4) This rating refers 1o a high-current point where collector-to-emitter voltage ls lowest.. For more lllformatlon send for Fairchild Publication APP-4. 

(5) Pulse conditions: lengtb=5:300 µ.sec; duty cycle4.2'f,, 
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2N978 • 2N1991 
PNP GENERAL-PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

GENERAL DESCRIPTION - The 2N978 and 2N1991 are double diffused silicon PNP transistors. They are 

designed for industrial high-speed switching and amplifier applications and can be used in complementary 

type circuitry with the Fairchild 2N1985 and 2N1987. Typical fT is 50 me. 

ABSOLUTE MAXIMUM RATINGS [Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 3) 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO - Collector to Base Voltage 

V CEO - Collector to Emitter Voltage 

V EBO - Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristics Min. Max. 

hFE DC Pulse Current Gain [Note 5] 15 60 

hFE DC Pulse Current Gain [Note 5] 15 

VBE(sat) Base Saturation Voltage -1.5 

V CE(sat) Collector Saturation Voltage -1.5 

hf e High Frequency Current Gain 2.0 
f = 20 me 

cob Output Capacitance 45 

ICBO Collector Cutoff Current 5.0 

ICB0(+150°C) Collector Cutoff Current 200 

V CEO(sust) Collector to Emitter Sustaining -20 
Voltage (Pulsed) [Note 4] 

IEBO Emitter Current 200 

-65°c to +150°C 

+150°C Maximum 

2N978 2N1991 

1.25 2.0 Watts 

0.50 1.0 Watt 

0.33 0.6Watt 

-30 Volts 

-20 Volts 

-5.0 Volts 

Units Test Conditions 

IC= 150 mA VCE = -10 v 

IC = 30 mA vcE= -10 v 

Volts Ic=150mA IB 15 mA 

Volts IC= 150 mA IB 15 mA 

re = 50 mA VCE = -10 v 

pf IE = 0 VCB = -10 v 

µA IE = 0 VCB = -10 v 

µA IE = 0 VCB = -10 v 

Vo.Us IC= 100 mA IB 0 

µA re= 0 VEB=-1.0V 

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/watt (derating 
factor of 16 mW/'C) for the 2N1991; and for the 2N978, 100°C/watt (derating factor of 10 mW/'C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild 
Publication APP-4. 

(5) Pulse conditions: length= 300 µsec; duty cycle= 1%. 

2N978 

2N1991 

l=.A.I RC HI LCJ 
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2N995 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION-The 2N995 is a double diffused silicon PNP planar epitaxial transistor packaged in the 

JEDEC T0-18 outline. It is designed as a high-frequency, low noise, general-purpose transistor which will replace 

germanium units in many applications. It may be used to advantage in complementary type circuits with the 2N914. 

Typical f T is 150 Mc. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 

Symbol t FACT Characteristic Sungroup 

*hFE la DC Current Gain (Note 5) 

*VBE(sat) la Base Saturation Voltage 

*VcE(sat) la Collector Saturation Voltage 

fT 4 Gain Bandwidth Product 

Cobo 4 Output Capacitance 

cibo 4 Input Capacitance 

*1c:Bo lb Collector Cutoff Current 

1CBO 4 Collector Cutoff Current (150°C) 

ton 4 Turn On Time 

toff 4 Turn Off Time 

NF 4 Noise Figure (Note 6) 

'l 4 100 Mc Osclllator Efficiency 

BVCBO la Collector to Base Breakdown 
Voltage 

VCEO(sust) la Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

BVEBO la Emitter to Base Breakdown 
Voltage 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

-65°c to +200°c 

200°c Maximum 

1.2 Watts 

0.68 Watt 

0,36 Watt 

-20 Volts 

-15 Volts 

-4.0 Volts 

Min. Type, Max. Units 

35 140 Ic 
-0.95 Volts Ic 
-0.2 Volts Ic 

100 Mc le 
10 pf IE 
11 pf Ic 

5.0 nA IE 
25 µ.A IE 

65 nsec Ic 
125 nsec Ic 

6 db Ic 
40 % Ic 

-20 Volts 1c: 

-15 Volts Ic 

-4.0 Volts IE 

Test Conditions 

20 mA VCE = -1.0 v 
20 mA IB = 2.0 mA 

20 mA 1s = 2.0 mA 

10 mA VCE = -10 v 
0 VCB = -10 v 
0 VEB = -0.5 v 
0 VCB = -15 v 
0 VCB = -15 v 
10mA,1s 1 =1s 2.= 1.0 mA 

10 mA, IBl =1s 2 = 1.0 mA 

100 µA VCE 5.0 v 
10 mA VCB = -10 v 
10 µA IE 0 

10 mA 1s 0 
(pulsed) 

= 10 µA Ic 0 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C). 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

5. Pulse Conditions: length= 300 µsec; duty cycle:::: 1%. 

6. f = 1 Kc, Power Bandwidth of 200 cps, RG = 2 K. 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTOR 2N995 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

COLLECTOR CHARACTERISTICS 

-4 -12 
,'/, VcE ' - COLL.ECTOR VOLTAGE -- v6Lls 

YcE - COLLECTOR VOLTAGE - VOLTS 

VcE -COLLECTOR VOLTAGE ·VOLTS 

COLLECTOR CHARACTERISTICS 

.... z 
~ 

~ -3ol-+-+-f--ij~4::.......1P.:r::::+"""1=-J 

"' ::; 
j-rol---+--+-.ilW':.l""::..+--1~ 
8 L--1--+~~:+--t--i 
I 

-0.IOmA 

-0.05mA 

-0.4 -0.6 -0.8 -1.0 
VcE - COLLECJOR VOLTAGE·~ VOLTS 

-501,..--.,-..,.--,....-.,---y--r-o--r-;.....-, tgmA .o.amA T=Z5°C 

0 
,y 

-o.3 mA 
y 

0 '~~ 
~ mA 

-0.1 11A 

0 
~ Ia•O 

-0.2 -0.4 -0.6 -OB 

Ver - COLLECTOR VOLTAGE - VOLTS 

-5 0 
~ ] p -1.6 m,!... 

T=-55'C ~ "I1AmA-] 
c -40 
E 

oj 

o'IE_ 

::: ·I 

J v -l.2mA 

r/z 
-1.0Jll.A 

-0.8mA 

JV -olmA 

7J v -olmA 

~/" 1 
-0.2 mA 

la=O 
-0.2 -0.4 -0.6 -0.8 

VcE - COLLECTOR VOLTAGE - VOLTS 

-1.0 

!::::::::: 

-1.0 

* Single family characteristic on Transistor Curve Tracer. 

OSCILLATOR EFFICIENCY CIRCUIT ( le= 10 mA, Vee= -lOV l 

I 
L_ 

TRANSISTOR 
UNDER 
TEST 

-:-'] 

I 
I 
I 

.J 

9-97 

l.5-7pf 0.08ph 

BASE CHARACTERISTICS 
-50 .----.--.--.---or-rn"""TT"rrro--r-,--, 

T = 1oo•c 
c-401----+--+-l---if-++i+H-+--l--l--I 
E 40mA 

~i L-ao •A­
~ -3.0 

1-;-90mA 

_ .iL20 ~A-I-
"' l---+--+-l---f-Hhl-HH-+--+-1--1 i3 ·- Ia•-fOIRA-g-20 
,. l---+--+-l---t-tl-tlf+tll-+--+-1--1 

,:: -IOl---+--+-1----H-f-t++lt-+--+--il--I 

-50 

c -40 
E 

.::: -10 

-5 0 

c -40 E . 

:! -I 0 

0 

VBE • BASE VOLTAGE - .VOLTS 

T 
T = 25°C 

..l40mA~ 
,... l-'-901A 

·J3omA- I- -70mA 

!2omA- I- 1-l50~ 

Ia• -IOl!IA"'"'. 

.. 

-0.4 -0.B -1.2 -1.6 

Va£ - BASE VOLTAGE - VOLTS 

T • -55'C 

~40mA I- -90•A 

-30mA J..--70mA 

-ifimA- J... t--.so1' 
Ia• -101mA-

-0.4 -0.8 -1.2 -1.6 

YaE - 8ASE VOLTAGE --VOLTS 

Vee':" -IOV 

4-30 pf 

3-12 pf 
OUTPUT 
H.P .434A 

POWER METER 

-2.0 

-20 



<2N996. 
PNP HIGH SPEED SWITCH AND LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIP'f:ION "' The 2N996 Is a PNP double-diffused sllicon Planar . Epitaxial 

Transistor. It is designed for use asa high-frequencyultralownoise, generalpurposetransistor 

which will replace ger.ma~ium units In many applications. · This· transistor has the desirable 

attributes of low saturation resistance and fast switching capabilities at currents as high as 100 

milliamperes. 

ABSOLUTE MAXI.MUM RATINGS (Note 1) 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation a'.t 25°C Case Temperature (Notes 2 and 3) 

.at 100°c Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

. Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage . 

(Note 4) 

-65°C to +200"C 

200°c Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-15 Volts 

-12 Volts 

-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

tFACT 
Symbol Subgroup Characteristic Min. Typ. Max. 

* hFE la DC Pulse Current Gain (Note 5) 35 75 

hFE 4 DC Pulse Current Gain · (Note 5) 30 65 

* VBE(sat) la Base Saturation Voltage -0.8 -0.95 

* VCE(sat) la Collector Saturation Voltage -0.22 -0.3 

Cobo 4 Open Circuit Output Capacitance 7.5 10 

cibo 4 Open;Circuit Input Capacitance 7.0 11 

hfe 4 High Frequency Current Gain (f;, 100 Mc) 1.0 2.3 

* 1CBO lb Collector Cutoff Current 0.2 5.0 

ICBO (150'C) 4· Collector Cutoff Current 0.2 15 

NF 4 Noise Figure (Note 6) 3.0 

BVCBO la Collector Breakdown Voltage -15 

VCEO(sust) la Collector to Emitter Sustaining Voltage -12 
(Notes 4 and 5) 

BVEBO la Emitter to Base Breakdown Voltage -4.0 

1EBO 4 Emitter Cutoff Current 10 

lJ 4 Oscillator Efficiency (f = 100 Mc) 40 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

Units Test Conditions · 

Ic 20 mA· VCE = -1.0 v 
Ic 60 mA VCE = -0.3 v 

Volts Ic 20 mA ~ = 2.0 mA 

Volts Ic 60 mA ~ = 2.0 mA 

pf IE 0 VCB = -10 v 
pf Ic 0 VEB = -0.5 v 

Ic 10 mA VCE = -10 v 
mµA IE 0 VCB = -10 v 
µA IE 0 VCB = -10 v 
db Ic 50 µA VCE = -5.0 v 

Volts Ic 10 µA IE 0 

Volts 1c 10 mA ~ 0 
(pulsed) 

Volts IE 10 µA Ic 0 

µA IC 0 VEB = -4.0 v 
% Ic 10 mA VCB = -7.0 v 

(See notes on back page) Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILC 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE 

Is= 0 

-4 -B -12 -16 -20 
VCE - COLLECTOR VOLTAGE - VOLTS 

z 

~ -6 

~ IF---:b--F'--::t:oirll-:::;P--F-+--Jf-11+-iH 

~ -4 

c -B 
E 

'-""""=+----+ 

-4 -B -12 -16 
VCE - COLLECTOR VOLTAGE - VOLTS 

.::-
2mm!tffi •.04 mA 

-.02 mA 

-4 -B -12 -16 

VCE - COLLECTOR VOLTAGE - VOLTS 

SATURATION REGION 

COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 
T= IOO'C 

il, -80 T7 
'l/__ -1.0mA 

2 L---tflll/V[L'.'.~--l~f-~oa~·~~A-t--t~F=l ~ -so, Hr,,,,. I 
'IA/ -o.6mA 

0 Wk 
:::; -40 11/! 
8 w -0.4mA 

~ -20 '1J 
~ r,Io 

Vcr - COLLECTOR VOLTAGE - VOLTS 

v t~=O 
-0.2 -0.4 -0.B -1.0 

VCE - COLLECTOR VOLTAGE - VOLTS 

-0.2 -0.4 -0.6 -0.8 -1.0 

VCE - COLLECTOR VOLTAGE - VOLTS 
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~ ' --- --+--t--1 

%1--+-~-0~4-+4-~0.~8-'-'-~-~l.~2-'----~l.6~'--o!_2D 
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T= 25'C 

f-----+--J~y·--·a~om~•~'.+--+--+----+--l 
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g I 
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-100 
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E 

~ 
z 

~ -60 

"' t; 
~ -40 

.:: -20 

Vee: - SASE VOLTAGE -VOLTS 

T=-55'C l -IOOmA 

:rcaomA 
Om 

-40mA 
-20mA 

la=-IOmA 

. t----1 

1 
-0.4 -0.8 -1.2 -1.6 -2.0 

Vee: - BASE VOLTAGE - VOLTS 

*Single family characteristics on Transistor Curve Tracer. 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

-ioo.----.1-c ~. ,-o-rl.----,----.----,c--, 

Pulse Widlh = 10 11sec 
~-250,1----+--+--l----+--l-z--A I OOOt---+--+---<--+----<V,-+-..-.. 
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RISE AND DELAY TIMES 
VERSUS TEMPERATURE 
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STORAGE AND FALL TIMES 
VERSUS TEMPERATURE 
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CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT (fr) 
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BASE SATURATION VOLTAGE 
VERSUli COLLECTOR CURRENT 
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FALL TIME VERSUS 
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INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

le = IE = 0 
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REVERSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS 
TURN ON BASE CURRENT 
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STORAGE TIME VERSUS 
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FAIRCHILD TRANSISTOR 2N996 

SMALL SIGNAL CHARACTERISTICS (f=l KC) 

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS 

h;b Input Resistance 27 ohms le= 1.0 mA Yes= -5.0V 
7.0 ohms le=5.0 mA Yes= -5.0 V 

hob Output Conductance 0.65 µmhos le= 1.0 mA Yes= -5.0 V 
5.5 µmhos . k=5.0mA Yes= -5.0V, 

h,b Voltage Feedback Ratio 10 x10·• le= 1.0 mA Yes= -5.0 V 
14 x10·• le=5.0mA Ve.= -5.0V 

-hie Input Resistance 2.0 Kohms le= 1.0 mA Vee= -5.0 V 
800 ohms le=5.0mA Vee= -5.0V 

h .. Output Conductance 40 µmhos le=l.OmA Vee= -5.0V 
200 µmhos le=5.0mA Vee= -:-5.0V 

h,.·:, Voltage Feedback Ratio 1.4 x10·• le= 1.0 mA Vee= -5.0V 
.... ·, 2.6 x10-• le=5.0 mA Vee= -5.0 V 

l .. t· h1. Small Signal Current Gain 70 le=; 1.0 mA Vee= -5.0V 
105 le=5.0mA Vee= -5.0 V 

/l~ ·.: 

~·· 

"( .- '· ', 

·coMMON EMITTER CHARACTERISTICS COMMON BASE CHARACTERISTICS 
20.---.---,..--,..--,..--.,------, 

le =-IOmA 

Vee= 5.0V 

~15f---+4.--+--+--+--+---l 

-5 -10 -20 -50 

lcCOLLECTl>R CURRENT - mA 

Vee=+ 11 v 

NOTES: 

~ 
g 

50 100 ISO 200 
Tj- JUNCTION TEMPERATURE-•C le-COLLECTOR CURRENT - mA 

100 MC OSCILLATO.R EFFICIENCY CIRCUIT 

4-30 pf 

0.005µ1 RFC p . Vee= -7.0V 

l.5-7pl 0.08 µh 4-30 pf 

OUTPUT 
3-12 pf PO~-fR 4~~~ER 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

Tj-JUNCTION TEMPERATURE-•c 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (deratlng factor of 6.85mW/°C); junction-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication ~I:'P-4. 

(5) Pulse Conditions; length= 300 µsec; duty cycle= 1%. 

(6) f = 1 Kc; Power Bandwidth of 200 cps, RG = 2 K. 

F=AI RCH IL.CJ 

SEMICONDUCTOR 
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2N1252· 
NPN LOW STORAGE TYPE 

DIFFUSED SILICON TRANSISTOR 

LOW STORAGE TIME- Low storage times and low saturation voltage make the 2Nl252 

ideal for all types of saturated circuitry from low logic levels to ¥2 ampere core driving levels. 

These units make 5 me saturating switching circuits possible. Turn off time at 150 mA is 

guaranteed less than 150 millimicroseconds. Total switching times are typically 100 milli· 

microseconds at 500 mA. 

BROAD OPERATING RANGE AND HIGH RELIABILITY- Power rating is 2 watts 

dissipation at 25° C. case temperature. At 150 mA, the base-on voltage is 1.3 volts and maxi­

mum saturation resistance is 10 ohms. All production units are stabilized by extended 300° C. 

storage. The Fairchild structure minimizes the effects of thermal and mechanical shock. These 

transistors are designed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 

VcBO Collector to base voltage 
VcER Collector to emitter voltage (ReE ~lOSJ) [Note 2] 
VEBO Emitter to base voltage 
Total dissipation at case temperature 25° C. [Note 3] 

at case temperature 100° C. 
at free air temperature 25° C. 

ELECTRICAL CHARACTERISTICS (25° C.) 

SYMBOL CHARACTERISTIC 

hFE D. C. pulse current gain [Note 4] 

VBE SAT. Base saturation voltage 

VcE SAT. Collector saturation voltage 
hfe Small signal current gain 

at f=20mc 
Cob Collector capacitance 

1cBo Collector cutoff current 

ts+tf Turn off time 

MIN. TYPICAL 

15 35 
0.9V 
0.6V 

2 4 

30µµf 

O.lµA 
lOOµA 
75mµs 

30v 
20v 
5v 

2watts 
lwatt 
0.6watt 

MAX. 

45 
1.3V 
1.5V 

45µµf 

lOµA 
600µA 
150mµs 

TEST CONDITIONS 

lc=150mA 
lc=150mA 
lc=150mA 
le= 50mA 

IE= OmA 

Ve= 20V 
Ve= 20V 
lc=150mA 

182= 5mA 

Vc=lOV 
18=15mA 
ls=15mA 

Vc=lOV 

Vc=lOV 
T= 25° C. 
T=150° C. 

ls1=15mA 

RL =40SJ 
Pulse width:::::: 10 µsec 

Copyright 1961. by Fairchild Semiconductor, a Division of Fairchild Camera and lnstrume.nt Corporation 

NOTES: 
(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector·to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4; 
(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mw/°C). 
(4) Pulse conditions: length= 300 µs.; duty cycle :o; 1 %. 

FA.IR C t-11 LCJ 

Sl:::MICDNDUCTDR 
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, FAIRCHILD TRANSISTOR- TYPE 2N1252 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

00 

:;; 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS 

.-am• 
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T• 25•c 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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BASE CHARACTERISTICS . 
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*Single family characteristics on Transistor Curve Tracer. 

.. 
PULSED DC CURRENT GAIN 
VS. TEMPERATURE 
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TYPICAL ELECTRICAL· CHA.RACTERISTICS 

K 

! 
~20 
I 
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SMALL SIGNAL FOWARD CURRENT 
GAIN AT 20 MC VS. 

.COLLECTOR CURRENT 
• 
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SWITCHING TIMES VS. 
JUNCTION TEMPERATURE 
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FAIRCHILD TRANSISTOR- TYPE 2Nl252 

SATURATED SWITCHING TIMES - TYPICAL DELAY, RISE, STORAGE AND FALL •• 

STORAGE AND FALL TIME 
VS. PULSE WIDTH 
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DELAY AND RISE TIME 
VS. TURN ON BASE CURRENT 
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STORAGE TIME VS. 
TURN ON BASE CURRENT 
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**All figures relate to performance with a pulse of 10/Lsec width unless otherwise noted. 

BASE VOLTAGE 
VS. COLLECTOR CURRENT 
(NON-SATURATED -
HIGH SPEED PULSE! 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FALL TIME VS. 
TURN ON BASE CURRENT 
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TYPICAL TEST CIRCUIT FOR 
RESISTIVE LOAD SATURATING SWITCH 

SWITCHING TIMES VS. 
COLLECTOR CURRENT 

10 MC HIGH POWER FLIP-FLOP FOR DRIVER 
APPLICATIONS IN SATURATED MODE 

RB2 RL RL - 1.5 K Jl for le = 10 mA 
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+Yee 

,, ,, 
62pf 

DCTL PROPAGATION DELAY MEASUREMENT CIRCUIT 

BASIC TRL BUILDING BLOCK (DESIGNED TO OPERATE. 
BETWEEN-55°AND+125°C. FOR HIGHEST & LOWEST 
P TRANSISTORS FOR LOADING CONDITIONS SHOWN) 

•Vee -v .. •Voe ., - 680Q 

'• - llK ., •• ., ·~ - !OK 
"«-•WV 

'• V88 --25Volts!CloSlAI 
v81 --t0vo1ts(ClouBI 

•1 '• Potntlrepresellfstttierillpuls 
n:1 atSlllurolion; Fottntiolotl 

wteq.al to mo for -ss•c 
lworstcase). AlldeqHlto 

•• .25Voltslarl2S•c (•orst 

""'· 
}1•-lll••" Fon Ou1•11-3 

'• Fon l• = n = 3 

DEFINITION OF PROPAGATION DELAY 
(SIMILAR FOR DCTL & TRLl 

PT.A-- ..... 
\ 
r 1.0_psec Pulse 

:.: -- \ lro -t--------j Tro 

Aweroge Propagation Delor -
Lro + Tro 

10 

TRL PROPAGATION DELAY 
VS. TEMPERATURE 

•oor-.---r--.--i---r---rl--,-1--,-1---, 
TRL Propa9ation 
Delay (tH circuit) 

i I ~ 
~ 200>f--+--t---t-+---t---l--+-J._......---+;i;;-~ 

:; ~~) 
:::i::::l=~R-t-1.J.-~ 

~ 100 

'.. 
·-~ 

-50 0 50 100 150 
AM81EJllT TEMPERATURE - •c 

DCTL PROPAGATION DELAY 
VS. COLLECTOR CURRENT 

:50 f--'<lrl,--f----+-----l 
I 
Ill !40 
i30f-----f"'lloo;;~;i:::;..r.!.2::.=.::: 
i:: 
~ 2of----+-----+---="""'-

!Of----t------t----1 

00 
' 10 

le- COLLECTOR CURRENT- •A 

DCTL DESIGN CHARACTERISTICS 
BASE CURRENT AND COLLECTOR 
VOLTAGE VS. BASE VOLTAGE 

DC INPUT CHARACTERISTICS 
BASE VOLTAGE VS. BASE 
CURRENT (SATURATED) 

DC COLLECTOR SATURATION CHARACTERISTICS 
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2N1253 
NPN LOW STORAGE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845 

LOW STORAGE Tl ME - Low storage times and low saturation voltage make the 2Nl253 

ideal for all types of saturated circuitry from low logic levels to ¥2 ampere core driving levels. 

These units make 5 MHz saturating switching circuits possible. Turn off time at 150 mA is 

guaranteed less than 150 ns. Total switching times are typically 100 ns at 500 mA. 

PHYSICAL DIMENSIONS 
m accordance with 

ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 

V CBO Collector to base voltage 
VcER Collector to emitter voltage (R BE :HOO) [Note 2) 
VEBO Emitter to base voltage 
Total dissipation at case temperature 25° C. [Note 3] 

at case temperature 100° C. 
at free air temperature 25° C. 

ELECTRICAL CHARACTERISTICS (25° C.) 

SYMBOL CHARACTERISTIC 

hFE D. C. pulse current gain [Note 4] 

VBE SAT. Base saturation voltage 

VcE SAT. Collector saturation voltage 

hfe Small signal current gain 
at f=20MHz 

Cobo Collector capacitance 

1cBo Collector cutoff current 

ts+tf Turn-off time 

NOTES: 

MIN. TYPICAL 

30 45 
0.9V 
0.6V 

2.5 5.5 

30pF 

O.lµA 
lOOµA 
75ns 

30v 

20v 
5v 
2watts 
1 wa.tt 
0.6watt 

MAX. 

90 
1.3V 
1.5V 

45pF 

lOµA 
600µA 
150ns 

TEST CONDITIONS 

lc=150mA 
lc=l50mA 
lc=150mA 
le= 50mA 

Vc=lOV 
IB=15mA 
IB=15mA 
Vc=lOV 

IE= OmA Vc=lOV 

Ve= 20V T= 25° C. 
Ve= 20V T=l50° C. 
lc=l50mA IBl =lOmA 

IB2= 5mA RL =400 
Pulse width=lO µs 

• Planar is a patented Fairchild process. 

(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Application note APP 4/2 
(3) These ratings give a maximum junction temperature of 175°C. and junction-to-case thermal resistance of 75°C./watt (derating factor of 13.3 mw/°C.). 
(4) Pulse conditions: length = 300p.s.; duty cycle-= 1 % . 

F.AIRCHILCJ 
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2N1708 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The Fairchild 2Nl 708 is an NPN silicon PLANAR epitaxial trans.istor designed 

specifically for high-speed, low-power saturated switching applications. 

FOR IMPROVED 
PERFORMANCE SEE 

FAIRCHILD 2N2368, 2N2369 
OR 2N2369A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature. unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Current Gain 20 

VBE(sat) Base Saturation Voltage 0.7 0.9 

VCE(sat) Collector Saturation Voltage 0.22 

V CE(sat) Collector Saturation Voltage 0.35 

hfe High Frequency Current Gain (f 100 me) 2.0 

1CB0 
Collector-Base Cutoff Current 0.025 

ICB0(150°C) Collector-Base Cutoff Current 15 

ICEX(lOOoC) Collector Cutoff Current 15 

BVCBO Collector to Base Breakdown Voltage 25 

V CEO(sust) Collector to Emitter Sustaining Voltage 12 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 3.0 

cob Output Capacitance (f = 140 kc) 6.0 

T Charge Storage Tii;ie Constant (Note 6) 25 
s 

t Turn On Time (Note 6) 40 on 

toff Turn Off Time (Note 6) 75 

-65°C to +300°C 

175°C Maximum 

235°C Maximum 

1.0 Watt 

0.3 Watt 

25 Volts 

12 Volts 

3.0 Volts 

200 mA 

Units Test Conditions 

IC 10 mA VCE 
Volts IC 10 mA IB 

Volts re 10 mA IB 
Volts IC 50 mA IB 

IC 10 mA VCE 
µA IE 0 VCB 
µA IE 0 VCB 

1.0 v 

1.0 mA 

1.0 mA 

5.0 mA 

10 v 

15 v 

15 v 

µA vcE= 10 v VBE 0.25 v 

Volts IE 0 IC 100 µA 

Volts IB 0 IC 10 mA 
(pulsed) 

Volts re 0 IE 100 µ.A 

pf IE 0 VCB 10 v 

nsec IC :::::1omA, IBt ::::::: 10 mA, IB2 ::::::: -10 mA 

nsec IC::::: lOmA, IBl::::: 3.0mA, IB2:::::-1.0mA 

nsec le::::: lOmA, !Bl::::: 3.0mA, IB2:::::-1.0mA 

Copyright 1963 by Fairchild Semiconductor, a D1v1sion of Fairchild Camera and Instrument Corporation 

SEE BACK PAGE FOR NOTES. 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The f!".ctory should be consUlted on applications involving pulsed or low duty cycle operations. 

(3) These ratings giVe a maximum junction temperature of 175°C arid junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C; junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2.GmW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage js lowest. For more information send for Fairchild Publication ..APP-4. 

(5) Pulse Conditions: 'length <6.0 msec; duty cycle <30%. 

(6) See test circuit for exact values of le,· 181, and 182. 

8900 
PULSE ~o GENERATOR 

VOLTAGE . 

IVinl I -10V TIME 
500 5000 910 

0.0025µfl I o.0025pt 
!INPUT WAVE FORM 

I 
+ 

I V1N VouT 
(NOTE 2) + + (NOTE 3) 

OUTPUT I 
VOLTAGE I 

+ 10pf 10pf + [VOUT] I 
Vee= 11v Vee= 1ov 1--ts 

(NOTE 1) -(NOTEl) TIME 

-: I OUTPUT WAVE FORM 
NOTES: I 
(1) Ihput voltage (V1N) obtained from a pulse generator having an output impedance of 50 ohms. VIN rise time <t nsec; pulse duration>300 nsec, and duty factor <2%. 

(2) Input and output waveforms, shown above, monitored by means of a sampling oscilloscope or other indicatlngdevlce having rise time <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance > 1000 ohms. 

CIRCUIT USED TO MEASURE STORAGE TIME (ts). 

V1N 
(NOTE 2) 

NOTES: 

500 

VouT 

2700 
5KO 

.0023uf 0 

0.005pf 0.005pf 

+ + 

Vee Vee =av 
(NOTE 1) !NOTE 1) 

INPUT WAVE FORMS 

ton 
V1N = +20V 
Vee= -a.av 

OUTPUT WAVE FORMS 

totf 
V1N= -20V 

Vee= +nv 

(1) With certain types of power supplies, it may be necessary to connect 25-µ.f decoupling capacitors across the power-supply terminals for V CC and VBB" 

(2) Input voltage (VIN) obtained from a generator having an output impedance of 50 ohms. VIN rise time <t nsec; pulse duration >300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown above, monitored by means ofa sampling oscllloscope or otherim:llcating device having risetime <0.5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance> 3000ohms. 

CIRCUIT USED TO MEASURE ''TURN-ON" TIME (t.n) AND "TURN-OFF" TIME (to11). 
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FT1746 
FAIRCHILD PNP SILICON PLANAR EPITAXIAL TRANSISTOR 

HIGH-VOLTAGE, HIGH-FREQUENCY SWITCH AND RF ~MPLIFIER 

GENERAL DESCRIPTION - The FTl 746 is a double-diffused silicon .PNP PLANAR epitaxial 

transistor packaged inthe JEDEC T0-18 outline. It is specifically designed for digital and analog 

:.applications requiring high-voltage and high-frequency characteristics in combination. Typical fT· 

is 150 me. 

ABSOLUTE MAXIMUM RATINGS (Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (60 ~econds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [ Note 2 and 3] 

at l00°C Case Temperature [ Note 2 and 3] 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO .Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

-65°C to +200°C 

200°c MaximU.m 

300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-35 Volts 

-30 Volts 

-4.0 Volts 

Symbol Characteristic Min. ·Max. Units Test Conditions 

~E DC Pulse Current Gain (Note 5] 20 

VBE(sat) Base SaturaJ;ion Voltage -1.0 Volts 

VCE(sat) Collector Saturation Voltage -0.4 Volts 

hfe High Frequency Current Gain (f = 100 me) 1.0 

cob Output Capacitance 9.0 pf 

CTE Input Capacitance 11 pf 

1CBO Collector Cutoff Current 5.0 nA 

ICB0(150°C) Collector Cutoff Current 25 µ.A 

BVCBO Collector. to Base Breakdown Voltage -35 Volts 

VCEO(sust) Collector to Emitter Sustiµning Voltage -30 Volts 
[Note 4] 

BVEBO Emitter to Base Breakdown Voltage -4.0 Volts 

NOTES: 

(1) These ratings are llmiti!Jg valu~ above which the serviceability i>f any individu;U semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation, 

le= 10 mA VCE = -5.0 V 

Ic=lOmA IB 1.0 mA 

1c = 10 mA IB 1.0 mA 

le= 10 mA VCE = -10 v 

IE= 0 VCB = -10 v 

Ic = 0 VEB = -0.5 V 

IE= 0 VCB = -15 v 

IE= 0 vca= -15 v 

1c = 10 µ.A IE 0 

le= 10 mA IB 0 
(pulsed) 

Ic = 0 IE 10 µ.A 

· (3) These ratings give a. maximum junction temperature i>f 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.9 mWf0 C); 
junction-to-ambient thermal resistance of 486°C/Watt (deratingfactor of 2.1 mW/°C). . 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length = 300 µsec; .duty cycle = 1%. 

Copyright 1~63 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE 

COLLECTOR CHARACTERISTICS 

SATURATION REGION 

~ -8 

~ -6 tr+--+-7-+--l-'7"''!---+-+nH-t-t--i g; 
u 

g 
~ -41-t:.:;:;,.;;.-!'=-t-+--t---rr-tt-t--i 
8 

-10 -10 -JO -40 -50 
VcE - COLL£CTOR VOLTAGE - VOllS 

~ 
g; 
u 

~ -.4 i--~+--' ~ ---l---::7"'-+-7tt-t+--t--t 

8 

-'"' 

0 0~ ...... ~-1~0--'----'_2~0_,___._J~o_,_..L_j_40-L__J-50 
VcE - COLLECTOR VOLTAGE VOLTS 

< 
E -8 

o~~~_,_~~~~-1~B_._o~.__. 
0 -10 -20 -JO -40 -50 

VcE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
-100 

T • IOO'C 

g 
~-601--+--+--+~~¥'-*"'~' 
u 

g 
~-40t---t---t-~5"7'91T-+:.--t-=i=----t-t--i 
8 

0 

-100 

z 

0 -0.I -0.2 -0.J 
VCE COLLECTOR VOLTAGE 

-0.4 
VOLTS 

j-601---t--t---hWM"f-7''1-c.....f-""'F=o' 

g 
~ -40 
0 
u 

_u-20 

-0.5 

o~a::::::..1.......1..-J~.1..-..1-.....J...~1B_._o...1--1 
0 -0.1 -0.1 -0.J -0.4 -0.5 

Vet COLLECTOR VOLTAGE VOLTS 

-100 
T • -55°C 

§ 
~ -60 

g >---·+--+--+-

<.> 
~ -40 t---+--+--
0 
u 

-0.1 -0.J -0.4 -0.5 
COLLECTOR VOLTAGE VOLTS 

*Single family characteristics on Transistor Curve Tracer. 

BASE CHARACTERISTICS 
-100----~~~~-~-~ 

T. 100°C 

< -15 ~A-jf-, 
E -Wt---t----t---+--tt-+lilt--+--1r,--t-t---J 

g -10 mA - t=;o;A t--- ~ t--------1 

~ -60 J I -40 1--+-·-<I B-.-_+5 m-"'cA-+--1-m' ,.._--15-,;;,\ - -~ 
l--+--+---+-__.,,ttt--+-----t--t--t--1 

_:> -20 t---+--t--+---H+tt+---+---+--<-+---1 

1 l1 
-0.8 -1.2 
BASE VOLTAGE 

-1.6 
VOLTS 

-2.0 

-100----~-~~-~-~ 

T • 15°C 
r---;--;--. 

< 
E -Wr-+---t--+--<-........ tt---+--<-+---< 

1----t -+-- ---+--*<+Ht---+---+---+---< 
~ 18 • -5mA 
&'u~ -60 t---+--+---+--<--<H+fi>*---+--<-+---< 

-10 mA 

~ -15 mA 
~-40>--+---+---+--<--+-Jttt+t---+--<-+---< 
8 -20,mA 

t-- --l-+--+-t-+ttt-+-+---+--+-----1 
-25 mA 

_u - 20 t---+--+---+--<-+--t+H-+---+---<-+---< 

l 1 
-0.4 -0.8 -1.1 

VBE BASE VOLTAGE 
-1.6 

VOLTS 
-1.0 

-100 1 - -55oC i -115 mA u J 
- ,-';----f-----1 - -10 mA j---j 

"" -10 mA f-1 
E -Wt--+--+--+--l-+--H--tff---t-t---J 

I .L 

I :H- ':i 
8 if 
_u -20 

-25 mA 

··- t---+-

o~~~t~~-
-0.4 -0.8 -1.1 -1.6 -1.0 

V BE BASE VOLTAGE VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 
PULSED DC CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

-0.1 -0.2 -0.5 -I -1 -5 -10 -10 -50 -100 
le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

t;l -0.5t---+-t-+t-+--+-+++---+--+-+-t-+-... 

~ 4 
~ 7 ~ -0.2>---+-+-+-+-+--+-+++---+--+-r"··_,.· ··,,____, 

~ •.. ~-~:S~5'C 
~ -0.1 r--...r,.,,.,.~.;:;·· $¥*l~r-""tttt1 

-55°C i -0. 05 t---+-<-++-+---+-+-+-+---+--+-+++----! 

8 

~ -0.02 

>~ -0.011---+-L-LI-"---+-"'-'-+---,L----+-++"---,'. 
-0.1 -I -10 -100 

le - COLLECTOR CURRENT - mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -0.2 1---+-+-H-+---+--++-+---+---+--l-++---l 

"' > 
o~~~-~~~~~~~~~ 
-0.1 -I -10 -100 

le - COLLECTOR CURRENT - mA 



2N1983·2N1984·2N1985 
NPN SMALL SIGNAL TYPE 

DIFFUSED SILICON TRANSISTORS 

GENERAL DESCRiPTION - These transistors: 2N1983, 2N1984, and 2N1985, are 

double diffused silicon NPN transistors packaged in the popular JEDEC T0-5 outline. 

They are designed to provide high performance in a wide range of small-sigrial appli­

cations including AF and RF amplifiers, oscillators and special circuits requiring 

silicon performance and reliability. 

ABSOLUTE MAXIMUM RATINGS ( Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 3] 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO - Collector to &se Voltage 

V CER - Collecti>r to Emitter Voltage (RBE $: 10'1) [Note 4] 

V CEO - Collector to Emitter Voltage 

V EBO - Emitter to Base Voltage 

ELECTRICAL CHARACTERlSTICS (25°C uriless otherwise noted) 

Symbol characteristic Min. 

VBE Non-Saturated Base Voltage 

Res Saturation Resistance 

hfe High :frequency Current Gain 2.0 
f = 20 me 

cob Output Capacitance 

ICBO Collector Cutoff Current 

Icao<+t50°c) CollectOr Cutoff Current 

V CER(sust) Collector to Emitter Sustaining 30 
Voltage (Pulsed) [Note 4] 

VCEO(sust) Collector to Emitter Sustaining 25 
Voltage (Pulsed) f Note 4] 

IEBO Emitter Current 

-65°C to + 150°C 

+150°C Maximum 

Max. 

.85 

50 

45 

5.0 

200 

100 

2.0 Watts 

1.0 Watt 

0.6 Watt 

50 Volts 

30 Volts 

25 Volts 

5.0 Volts 

Units 

Volts 

ohms 

pf 

µ.A 

µ.A 

Volts 

Volts 

µ.A 

Test Conditions 

IC = 1.0 mA VCE = 5.0 V 

IC= 5.0 mA IB = 0.5 mA 

IC= 50 mA VCE = 10 v 

IE= 0 VCB = 10 v 
IE = 0 VCB = 30 v. 
IE = 0 VCB = 30 v 
IC = 100 mA RaES 10 n 

IC= 100 mA IB = 0 

Ic = 0 VEB=2.0V 

Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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SMALL SIGNAL 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semi­
conductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving 
pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal 
resistance of 62. 5°C/Watt (derating factor of 16 mW /°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For 
more information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length= 300 µsec; duty cycle.:::;__ 1%. 

CHARACTERISTICS (f = 1 kc) 2Nl983 2Nl984 2Nl985 

Symbol Characteristic Min. Max.} Min. Max.I Min. Max. Units Test Conditions 

hfe Current Gain 70 210 35 100 15 45 re 1.0 mA VCE 5.0 v 
80 240 40 120 20 80 IC 5.0 mA VCE 5.0 v 

hib Input Resistance 20 30 20 30 20 30 ohms IC 1.0 mA VCB 5.0 v 
4.0 8.0 4.0 8.0 4.0 8.0 ohms IC 5.0 mA VCB 5.0 v 

hrb Voltage Feedback Ratio 7.0 5.0 5.0 x 10-4 
IC 1.0 mA VCB 5.0 v 

7.0 5.0 5.0 x 10-4 
IC 5.0 mA VCB 5.0 v 

hob Output Conductance 1.0 1.0 1.5 µmho IC 1.0 mA VCB 5.0 v 
1.5 1.5 2.0 µmho IC 5.0 mA VCB 5.0 v 

hie Input Resistance 2000 1200 1000 ohms re 5.0 mA VCE 5.0 v 

hoe Output Conductance 200 100 75 µmho IC 5.0 mA V CE'= 5.0 V 
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2N1986 • 2N1987 
NPN SWITCHES 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The 2N 1986 and 2N 1987 are Double Diffused Silicon NPN Transistors 

packagedintheJEDEC T0-5 outline. They are designed for high-speed switching,. high-frequency 

amplifier applications, and may be used as core drivers, relay drivers, and pulse generators. 

ABSOLU.TE MAXIMUM RATINGS (Note 1) 

'vcoo 

VCER 

.VCEO 

,VEBO 

Collector to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

Collector .to Emitter Voltage (RBE:; 10 rl) (Note 4) 

.Collector to Emitter Voltage 

Emitter to Base Voltage 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0,6 Watt 

50 Volts 

40 Volts 

25 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2Nl986 2Nl987 
Symbol Characteristic Min, Max. Min. Max. Units Test Conditions 

iTE DC Pulse Current Gain (Note 5) 60 240 20 80 ~ 150 mA VCE 10 v 

hFE DC Pulse Current Gain (Note 5) 60 20 Ic 30 mA VCE 10 v 

VBE(sat) Base Saturation Voltage 0.9 0.9 Volts Ic 30 mA IB 3.0 mA 

VCE(sat) Collector Saturation Voltage 0.6 0.6 Volts Ic 30 mA 1a 3.0 mA 

VBE(sat) Base Saturation Voltage 1.3 1.3 Volts ~ 150 mA 1a 15 mA 

VCE(sat) Collector Saturation Voltage 1.5 1.5 Volts Ic 150 mA 1a 15 mA 

hfe High Frequency Current Gain 2.0 2.0 Ic 50 mA VCE 10 v 
(f = 20 MHz) 

Cobo Output Capacitance 35 35 pF' IE 0 VCB 10 v 

~BO Collector Cutoff Current 5.0 5,0 µA IE 0 VCB 30 v 
~00(+150°C) Collector Cutoff Current 200 200 µA 1E: 0 VCB 30 v 

BVCBO Collector Breakdown Voltage 40 40 Volts Ic 100 µA IE 0 

V CER(sust) Collector to. Emitter Sustaining Voltage (Note 4) 30 30 Volts ~ = 100 mA RBE < 10 Q 

(pulsed) 

VCEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 25 25 Volts Ic = 100 mA 1a 0 
(pulsed) 

BVEBO Emitter Breakdown Voltage 5,0 5.0 Volts Ic = 0 IE 1.0 mA 

NOTES: •Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation, 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5'C/Watt (derating factor of 16mW/'C). 

(4) Rating refers to a high current point where collector-to-emitter voltage ls lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: Length = 300 µ.sec; duty cycle ::S 1%. 

FAIRCHIL.CJ 
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2N1988 • 2N19·89 
NPN HIGH-VOLTAGE 

DIFFUSED SILICON PLANAR" TRANSISTORS 

GENERAL DESCRIPTION ,: The 2N1988 and 2N1989 are double diffused silicon NPN transistors packaged in the popular 

JEDEC T0-5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use 

in AC and DC amplifiers ••• RF amplifiers and oscillator.s ••• servo amplifiers ... and as relay, core, and drum memory 

drivers.· 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C. Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at .25°C Ambient Temperature 

Collector to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Emitter Voltage (RBE:: lOf!) 

Collector to Emitter Voltage 

(Note 4) 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C) 

2N1988 
Symbol Characteristics Min. Max. 

hFE DC Pulse Current Gain (Note 5) 35 120 

VBE(sat) Base Saturation Voltage 1.0 

V CE(sat) Collector Saturation Voltage 2.0 

hfe High Frequency Current Gain 2.0 
(f = 20 MHz) 

Cobo Output Capacitance 20 

1CBO Collector Cutoff Current 5.0 

1cBo<+150°c) Collector Cutoff Current 400 

V CER(sust) Collector to Emitter Sustaining (Note 4) 60 
Voltage (pulsed) 

VCEO(sust) Collector to Emitter Sustaining (Note 4) 45 
Voltage (pulsed) 

1EBO Emitter Current 100 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0.6 Watt 

100 Volts 

60 Volts 

45 Volts 

5.0 Volts 

2N1989 
Min. Max. Units 

20 60 1c 
1.0 Volts re 
2.0 Volts Ic 

2.0 IC 

20 pF IE 
5.0 µA IE 
400 µA IE 

60 Volts 1c 

45 Volts 1c 

100 µA re 

Test Conditions 

30 mA VCE 10 v 
30 mA 1a 3.0 mA 

30 mA 1a .. = 3.0 mA 

50 mA VCE 10 v 

0 VCB 10 v 
0 VCB 50 v 
0 VCB 50 v 
50 mA RaE ~ 10 a 

50 mA 1a 0 

0 VEB 2.0 v 

•Planar is a pate.nted Fairchild process. 
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2Nl988 • 2Nl989 FAIRCHILD TRANSISTORS 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2Nl988 2Nl989 
Symbol Characteristics Min. Max. Min, Max. Units Test Conditions 

hfe Small Signal Current Gain 20 100 10 1c 1.0 mA VCE 5.0 v 

hib Input Resistance 20 30 20 30 ohms Ic 1.0 mA VCB 5.0 v 

hrb Voltage Feedback Ratio 1.5 1.5 xl0-4 
Ic 1.0 mA VCB 5.0 v 

hob Output Conductance 1.0 1,0 µmho Ic 1.0 mA vca 5.0 v 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C), 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest, For more information send for Fairchild Publication APP-4. 

5, Pulse conditions: length= 300 µsec; duty cycle ~1%. 
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2N1990' 
NPN NEON TUBE AND NIXIE® DRIVER 

DIFFUSED SILICON PLANAR• TRANSISTOR 

GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popular JEDEC T0-5 out­

line. The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize 

it as an ideal unit for neon tube and nixie driver applications. 

PHYSICAL DIMENSIONS 
in acconlance with 

JEDEC IT0-5) outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

IVIaximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 

hFE 
VBE(sat) 

VCE(sat) 

1CEX 
ICEX(+150°C) 

NOTES: 

Characteristic 

DC Pulse Current Gain 

Base Saturation Voltage 

Collector Saturation Voltage 

Cutoff Current, Reverse Bias 

Cutoff Current, Reverse Bias 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

Min. 

20 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0.6 Watt 

100 Volts 

3.0 Volts 

NOTES: All dtmtnlions in lndl9I 
lealdsar.pld'flllt«l"-

..... 
Calltcto1 

Coll«:tor intemllly COMICfed lo CHI 
Pack .. -atrtill.1 ....... 

Max. Units Test Conditions 

Ic = 30 mA VCE 10 v 
1.0 Volts Ic = 2.0 mA IB 0.2 mA 

0.5 Volts Ic = 2.0 mA IB 0.2 mA 

10 µA 1s = -10 µA VCE 75 v 
250 µA 1s = -250 µA VCE 75 v 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 

4. Pulse Conditions: length = 300 µs ; duty cycle::: 1 %. 

NIXIE ® - Registered Trade Mark Burroughs Corporation, 

FA.IRCHILCJ 
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2N1990 FAIRCHILD TRANSISTOR 

TRANSISTORIZED NIXIE® INDICATOR 

NIXIE® TUBE 

TYPE 6844 A 

20kQ 20kQ 

RL = lOkQ 

...-------------<>..1\1'11v--o B + = 170 V 

0 

200kQ 

200kQ 

200kQ 

200kQ 

20kQ-

-lOV 
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2N2008 
NPN MEDIUM POWER AUDIO AMPLIFIER 

SI LICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114 

GENERAL DESCRIPTION- The Fairchild 2N2008 is an NPN silicon PLANAR transistor designed primarily for 
large-signal, medium-power audio applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

-65°C to 200°c 

200°C Maximum 

3.0 Watts 

0.8 Watt 

175 Volts 

110 Volts 

8.0 Volts 

500 mA 

Symbol Characteristic Min. Max. Unit 

hFE 

hFE 

hFE 
VBE(sat) 

V CE(sat) 

hib 

hib 

hob 

hob 

hrb 

hrb 

hfe 

hfe 

hfe 

ICBO 
ICB0(150°C) 

Cobo 

BVCBO 

VCEO(sust) 

NOTES 

DC Pulse Current Gain 

DC Current Gain 

DC Current Gain 

Base Saturation Voltage 

Collector Saturation Voltage 

Input Resistance (f = 1 kHz) 

Input Resistance (f = 1 kHz ) 

Output Conductance (f = 1 kHz ) 

Output Conductance (f = 1 kHz) 

Voltage Feedback Ratio (f = 1 kHz) 

Voltage Feedback Ratio (f = 1 kHz) 

(Note 5) 

Small Signal Current Gain (f = 1 kHz) 

Small Signal Current Gain (f = 1 kHz) 

High Frequency Current Gain (f = 20MHz) 

Collector-Base Cutoff Current 

Collector-Base Cutoff Current 

Output Capacitance (f = 1. O me) 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

40 

30 

20 

20 

4.0 

0.1 

0.1 

20 

35 

2.0 

175 

110 

8.0 

(1) These ratings are limiting values above'"fwhich the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

120 

90 

1.0 

2.5 

30 

10 

0.5 

0.5 

250 

250 

100 

120 

50 

50 

15 

Volts 

Volts 

Ohms 

Ohms 

µmhos 

µmhos 
xl0-6 

xl0- 6 

nA 

µA 

pF 

Volts 

Volts 

Volts 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58,3"C/watt (derating factor of 17.2mW/°C); 
junction-to-ambient thermal resistance of 219"C/watt (derating factor of 4.56mW/"C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length 'l!E: 300psec; duty cycle = 1%. 
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IC 

IC 

re 
re 
IC 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IB 

IC 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Base 

Collector 

NOTES: A" dimensions U> inches 
Leadsaregold·platedkovar 
Collecttirinternallycomiectedtocase 
Package weight Is 1.1 grams 

Test Conditions 

50 mA VCE 10 v 
10 mA VCE 10 v 
1.0 mA VCE 10 v 
25 mA IB 5.0 mA 

25 mA IB 5.0 mA 

1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCE 5.0 v 
5.0 mA VCE 5.0 v 
50 mA VCE 10 v 
0 VCB 100 v 
0 VCB 100 v 
0 VCB 10 v 
0 IC 100 µA 

0 IC 10 mA 
(pulsed) 

0 IE = 100 µA 

" Planar is a patented Fairchild process. 

F=.A.I RC HI LCJ 
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2N2049 • 2N2645 
NPN LOW NOISE, HIGH GAIN 

DI FFU SEO SI LI CON PLANAR*TRAN S ISTORS 

GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designed for use in a broad range 

of amplilier and oscillator circuits where Planar performance ls desirable. These 

transistors provide useful gain over more than five decades of collector current with low 

leakage and very low noise. These characteristics together with a 35 m~gacycle alpha 

cutoff at one milliampere make them particularly suitable for low-level broad-band input 

stages such as TV camera preamplifiers, transducer preamplifiers, and null detectors. 

The very low corner (typically 220 Hz at 10 µ.A) substantially reduces l/f noise In such 

applications as tape recorder preamplUiers, digital voltmeters, audio systems and servo 

amplifiers. 

The 2N2049 and 2N2645 are designed to meet the environmental requirements of 

MIL-S-19500 and reflect all of the process improvements resulting from the Minute Man 

Reliability Program for NPN Silicon Planar Transistors. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25'C Case Temperature 
(Notes 2 and 3) 

Tota! Dissipation at lOO'C Case Temperature 
(Notes 2 and 3) 

Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage(RBE<l011) 
(Note 4) -

Emitter to Base Voltage 

-65°C to +300'C 

200°C Maximum 

2N2645 

1.8 Watts 

1.0 Watt 

0.5 Watt 

75 Volts 

50 Volts 

7.0 Volts 

2N2049 

3.0 Watts 

1.7 Watts 

0.8 Watt 

75 Volts 

50 Volts 

7.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: All dimensions in inches 
Leadsaregold-platedkovar 
Collector internally «111nected to case 
Package weight is l.l ararns 

2N2049 

PHYSICAL DIMENSIONS 
in accordance with 

JEDE.C 110-18) outline 

J;~ DIA.ru-~~.9 DIA. 
.o30!J .210 MAX. .170 

Seating .L i 
Planef 

3 LEADS ~ ~ ~ .500 MIN . . 019 DIA I 
.016 . _l 

NOTES: All d<mensoons m 1nclle$ 
Leads are go!d·plated Kowar• 
LeadNo.3internallyconnectedtocase 
Pachgewe1,iht1s0.44gnm 

2N2645 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

NF ---;: Narrow-Band Noise Figure (Note 5) 0.6 2.5 dB IC 0.1 mA VCE 10 v 
NF Narrow-Band Noise Figure (Note 6) 1.4 3.0 dB Ic 0.1 mA VCE = 10 v 
NF Broad-Band Noise Figure (Note 7) 3.5 dB IC O.OlmA VCE 5 v 
NF Narrow-Band Noise Figure (Note 8) 7.5 12 dB IC 0.1 mA VCE 10 v 

hFE DC Pulse Current Gain (Note 9) 100 130 300 IC 150 mA VCE 10 v 

hyE DC Current Gain 60 80 IC = 0.1 mA VCE 10 v 
hFE DC Current Gain 20 55 IC O.OlmA VCE 10 v 
VBE(sat) Base Saturation Voltage 0.6 0.7 0.8 Volts IC 10 mA IB 1.0 mA 

VCE(sat) Collector Saturation Voltage 0.12 0.4 Volts IC 10 mA IB 1.0 mA 

hfe High Frequency Current Gain (f = 20MHz) 2.5 4.3 IC 10 mA VCE 10 v 

Cobo Output Capacitance 17 25 pF IE 0 VCB 10 v 

cibo Input Capacitance 50 80 pF IC 0 VEB 0.5 v 

ICBO Collector Cutoff Current 0.4 10 nA IE 0 VCB 60 v 
ICBO(l50'C) Collector Cutoff Current 0.4 10 µ.A IE 0 VCB 60 v 
BVCBO Collector to Base Breakdown Voltage 75 Volts re 0.1 mA IE 0 

VCER(sust) Collector to Emitter Sustaining Voltage 50 Volts Ic = ioo mA RBE < 10 11 
(Note 4) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 7.0 Volts IC 0 IE 0.1 mA 

1EBO 
Emitter Cutoff Current 0.03 10 nA IC 0 VEB 5.0 v 

(See notes on back page) *Planar is a patented Fairchild proceSSe 

FAIRCHILCJ 
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FAl.RCHILDTRANSISTORS 2N2049. 2N2645 

. TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

HIGH VOLTAGE REGION 

~ 1J2mA~ ] 

~ 4t--t--t--~t--~f---,jvf-llt-t--i 
' ~ ~ z1-+-+.01 mA 

···~ l 
10 20 30 40 50 

VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VCLTS 

SATURATION REGION 

c 400 l--+-+-+-+---.,1('7' 
E 

' 

i 300 t--t--l-7'1h"i"""'~""' 
8 

' 
z 

2 4 6 8 
VcE - COLLECTOR VOLTAGE - VOLTS 

10 

l::;l 300l--l--IVA.f-f:~¥=-+-+-+-+-l 
~ 
~ 

9 200f-~~f'-+-+-+-+-+-+-i ::: 

8 t~~~:E:E:f ~:i=t~ ,!. 100 

I •O 
10 

VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

500 

1 400 

I 

5 g; 300 
8 

!! 
~ 200 

~ 
' 

.:: 100 

500 

; 400 

~· roo 
' .:: 100 

r • 100°c u 
l I 

5?11A N'J r.-10..a 

3011A 1-.j rf,-10 .... 

Ia• IO•A 1 ~ '/J 
/JJl/ 

}_JI/, 
rJT V!• 

41 1.2 1.6 
VIE - BASE VOLTAGE - VOLTS 

r = z5•c 

~ 
T 

50mA-, [1 jto..a 

30;;,1,;.., PromA 

Ia= I0111A 

j IJ 
IJ!lj_ ffe 

0.4 0.8 1.2 1.6 2.0 
YBE - BASE VOLTAGE - VOLTS 

00~..____,0~4-"--o~.a-'--'-12---'---'1.1--'--'to 

V1E - BASE VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer 

~ 280 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE = 10Voll1 

::; 240f---+--+-~-F--t----->t-.---l 
1:i 
!zoot----t---r---t--:.N·~ol-""~--1 
~ 

: 160>----+--t----'+--..,--t----+~ 
!il 
~- 120>----+---t----+- i3~--+---"rl 
; 
~ sot---+-----:""""'~+--:-::-+----'+--t 

' ~ 4017"'::.-.+-~....,,,=+---+-'-'--+--i 

0.01 OJ 10 100 500 
le - COLLECTOR CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
PULSE DC CURRENT GAIN COLLECTOR SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 

2~100 -50 50 100 150 
T j - JUNCTION TEMPERATURE - •c 

9•120 

~ ~.-----.--,---.-r--~-.--.--.~ g 
' 
~ 

Ic •IO 18 t---+--+--+--N--1 

Pulse Width• 10 ).!Sec -+---+--ll'!Al-I 

~ 2.0 i----i--t-r-r---t---irfl~-i 
z 
0 
;:: 
§ 1.01---t-t-++--h"Ai<-H--l 
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FAIRCHILD TRANSISTORS 2N2049 2N2645 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 
~ 2K 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ IKt--+-+-t+-T'l-'~'<i-1'"'7-+\--\-ttH+---1 
~ 

i~ot--+-+-++--+'\-->r~J-++--IHll++---1 
,; 200 

" z 
0 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ 500 f---!-+-!4-~c>r>.-'1-+'l.---l=-l--1\+11-+..\l 
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.:' 

200 

" 
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NARROW BAND NOISE. FIGURE 
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Vc8 = 10 Volts 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Ic - COLLECTOR CURRENT - mA 
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f•FREOUENCY 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 
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EMITTER-BASE ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
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I FAIRCHILD TRANSISTORS 2N2049 • 2N2645 

SMALL SIGNAL CHARACTERISTICS (f=lkHz) 
Symbol Characteristic Min. Typ. Max. Units Test Conditions 

bib lnl"lt Resistance 24 27 34 Ohms 1c 1.0 mA VCB = 5.0 v 

hob Output Conductance O.l 0.17 0.5 µmho 1c 1.0 mA VCB • 5.0 v 

hrb Voltage Feedback Ratio 1.25 5.0 xl0-4 1c 1.0 mA VCB • 5.0 v 

hre Small Signal Current Gain 75 110 1c = 1.0 mA VCE = 5.0 v 

hie Input Res!stilnce 4.4 ~Ohms Ic 1.0 mA VCE 5,0 v 

hoe Output Conductance 23.8 µmho 1c 1.0 mA VCE 5.0 v 
hre Volt~e Feedback Ratio 7.3 xl0-4 1c 1.0 mA VCE 5.0 v 

TYPICAL COMMON EMITTER CHARACTERISTICS 

11;,•SVOlts 

T = 25'C 

lO 
Va• 5 Volts p;, le • l.OmA 

u 

hoe ~ 
~to 

.,..,_ • 2.0 

!ii 10 

3 5 
I! 
e 2 

~ 

5 
~ 0.5 

~ 
- 0.2 i 0.1 

hre 

h11 

l--t"'1 

1.-1 

Zl 
r-..... 1-1 

I~ 1--1 

r-.. 

u 0.05 
0.1 0.2 0.5 I 5 10 20 

c 50 
E ., 
; 20 

le - COLLECTOR CURRENT - lllA 

1&:e= 5 Volts 

T = 25'C 

~ 

hre 

hto-1 

hie 

50 100 

_J_ ~ 
L 

""-A 
//, 

~ r/f hfe 

~ 
rr 
hit 

~ 0.9 ~ h,.~+----l 
e "I ~0.8 ~ ..h_h,. 

~ ~ 
0.71---+--+--+--+--+----i 

ti 
;;; Ic = 1.0 mA 
~ 0.& 1-- T = 25° C --+---+---+---< 

I i l 0.55 10 15 20 25 50 50 IOO 35 
VcE - COLLECTOR VOLTAGE - VOLTS lj - JUNCTION TEMPERATURE - 'C 

TYPICAL COMMON BASE CHARACTERISTICS 

hob 

~ 1.2 

!i! 
:il 
; I.I 

10 • l.OmA 
T • 25'C 

Vea• 5 Volts 

le - 1.0 mA 

u 

ii 
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150 200 

~ 10 

3 5 
I! 
~ ti' h1b 

!ii 

~ 
1.5 hrb-

e 

~ 
~ 0.5 
l'.l 
ti 
~ 0.2 

N !-:'. 

ts 
ISi 

~ 0.1 

5 0.05 
0.1 0.2 G.5 I 

z h,. 
L 

!---" -
~ 

"""' 1'N hjb 

5 10 20 50 100 

3 1.0 
l'! ~ 
~ 

.. 0.9 
~ 

~ - 0.8 

" § 0.7 

~ 
0 ~· 5 

t--..J 
10 15 

f'ob 

j_ 
Lt-1h·· 

-

~ i::--
hlb 

hob 
'!'---

hob-

f--h1b L 
~ 

.. 1.0 

~ 
II! 0.7 

!:! 0.6 

~ 0.5 

~ 0.4 

0.3 
25 50 -100 -50 50 100 l50 200 

le - COLLECTOR CURRENT - llA Yea - COLLECTOR VOLTAGE - VOLTS TJ - JUNCTION TEMPERATURE - •c 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

(2) These are steady s.tate limits •. The factory should be consulted on applications involving pulsed or low duty cycle operation, 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58,3°C/Watt (detatlng factor of 17.2 mW/°C) for the 2N2049 
and 97.2°C/Watt (deratlng factor of 10.3 mW/°C) for the 2N2645. 

(4J° Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication, APP-4/2. 

(5) f = lOkHz; R8 = 2 Hl; Power Bandwidth of 2kHz. 

(6) f = lkHz;Rs = 2 Ul; Power Bandwidth of 200 Hz. 

(7) Rs = 10 k I'!; Power Bandwidth of 15, 7kHzwlth 3-dB points at 10 lh1 and 10 kHz. 

(8) f = 100 Hz ; Rs = 2 k I'!; Power Bandwidth of 20 Hz • 

(9) Pulse Conditions: length = 300 µs ; duty cycle = 1%. 
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2N2192·2N2192A·2N2192B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2297 

GENERAL DESCRIPTION - The Fairchild 2N2192, 2N2192A, and 2N2192B are NPN silicon PLANAR epitaxial transistors designed 

for use in higµ.-speed, high-current switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100-C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V' CEO Collector to Emitter Voltage (Note 4) 

.vEBO Emitter to Base Voltage 

le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Pul.se Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

hFE(-55°C) DC Current Gain 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 2N2192 

VCE(sat) Collector Saturation Voltage 2N2192A 

VCE(sat) Collector Saturation Voltage 2N2192B 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 me) 

cob Output Capacitance (f = 1.0 me) 

1CBO 
Collector Cutoff Current 

1cBo<1so0c) Collector Cutoff Current 

1EBO 
Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

tf Fall Time 

t Rise Time 
r 

ts Storage Time 

Min. 

100 

75 

70 

35 

35 

15 

15 

2.5 

60 

40 

5.0 

-65°C to +3oo•c 

-65°C to +200°C 

300-C Maximum 

Max. 

300 

0.35 

0.25 

0.18 

1.3 

20 

10 

15 

50 

50 

70 

150 

2,8 Watts 

1.6 Watts 

0.8 Watt 

60 Volts 

40 Volts 

5.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µ.A 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

Test Conditions 

1e = 150 mA VeE = 10 v 

Ie = 10 mA VCE = 10 v 

Ic =.150 mA VcE = 1.0 V 

le= 500 mA VCE = 10 v 

IC= 10 mA VCE = 10 v 

le= 1.0 A VCE = 10 v 

le= 0.1 mA VeE = 10 v 

Ic = 150 mA 1a 15 mA 

Ic = 150 mA 1a 15 mA 

1c = 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

IC= 50 mA VCE = lOV 

IE= 0 VCB = 10 v 

IE= 0 VCB = 30V 

IE= 0 VCB =. 30 V 

re= 0. VEB = 3.0 V 

IC= 100 µ.A IE 0 

le= 25 mA IB 0 
(pulsed) 

IE= 100 µ.A Ic 0 

See Figure 1 

See Figure 1 

See Figure 1 

Copyright 1963 by Fairchild SemiconQuctor, a Division of Fairchild Camera and Instrument Corporation· 
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FAIRCHILD TRANSISTORS 2N2192•2N2192A•2N2192B 

NOTES: 

+7.5V__:._rl 

o.J 10 L 
_.j µsec~ 
t = 20 nsec r 
tf = 20 nsec 
Rgen = 50 Q 

51.Q 

-IV 

330 pf 40Q 

Ivb=7.5V l 

FIGURE 1 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

7V 

(2) 'I'.hese are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

vout 
Scope Input : 
R 10 Meg 
c 11.5 pf 

(3) These ratings give a maximum· junction temperature of 200°C and junction-to-case thermal resistance of 62. 5°C/Watt (derating factor of 16mW/°C), junction-to­
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length :S 300 µsec, duty cycle -:; 2%. 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2193·2N2193A·2N2193B 
NPN HIGH-SPEED HIGH-CURRENT SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3108 

GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors 

designed for use in high-speed, high-current switching applications. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

ABSo'LUTE MAXIMUM RATINGS (Note I) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at IOO°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

1c Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Pulse Current Gain (Note 5) 

hFE(-55°C) DC Current Gain 

hFE OC Pul~e Current Gain 

hFE DC Pulse Current Gain 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 2N2193 

VCE(sat) Collector Saturation Voltage 2N2193A 

VCE(sat) Collector Saturation Voltage 2N2193B 

v 8 E(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 MHz) 

Cobo Output Capacitance (f = 1.0 MHz) 

1cso Collector Cutoff Current 

ICBO (150°C) Colleetor Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

tf Fall Tim~ 

tr Rise Time 

ts Storage Time 

(See notes on back page) 

Min. 

40 

30 

30 

20 

20 

15 

15 

2.5 

80 

50 

8.0 

-65°C to +300"C 

-65°C to +200°c 

300°C Maximum 

Max. 

120 

0.35 

0.25 

0.18 

1.3 

20 

10 

25 

50 

50 

70 

150 

2.8 Watts 

1.6 Watts 

0.8 Watt 

80 Volts 

50 Volts 

8.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µA 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

..._ ____ ...._:~~go1A . 
.. ~~~DIA . ...U.-----' 

.260 

~ ~ J. 

NOTES:Alldimensionsiflinches 
l.ead5•r11IOld·platedkovar 
Collecw"rinternallyconnectedtocase 
Pllckageweightlsl.1 anms 

Test Conditions 

le= 150 mA VCE = 10 v 
Ic = 10 mA VCE = IOV 

IC= 150 mA vcE= 1.ov 

re= 10 mA VCE = 10 v 
le= 500 mA VCE = IOV 

IC= 1.0 A VCE = IOV 

IC= 0.1 mA VCE = 10 v. 

IC= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

1c = 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 50 mA VCE = 10 v 
IE= 0 VCB = 10 v 
IE= 0 VCB = 60 v 
IE= 0 VCB = 60 v 
Ic = 0 VEB = 5.0 V 

IC= 100 µA IE 0 

le= 25 mA IB 0 
{pulsed) 

IE= 100 µA Ic 0 

See Figure 1 

See Figure 1 

See Figure I 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 A. DIVISION OF FAIRCHILD CA.MERA. AND INSTRUMENT CORPORATION 
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-lV 

+15Vll 
0 10 

lµF lkQ 

--J µsec 1--
tr 20 nsec 

tf 20 nsec 330 pf 

Rgen = 50 Q 

Ivb 15 v 

-

FIGURE 1 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 62.SQC/watt (derating factor 
of 16 mwrc); junction-to-ambient thermal resistance of 219"C/watt (derating .factor of 4.56 mW/"C), 

(4) Rating refers to a high-current point where collector-to-erpltter voltage is lowest. For more information St'nd for Fairchild Publication APP-4. 

(5) Pulse Conditions: length~ 300 µsec: duty cycle~ 2%. 
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Vout 
Scope Input: 
R 10 Megohms 
c 11.5 p F 
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2N2194·2N2194A·2N2194B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2297 

GENERAL DESCRIPTION - The Fairchild 2N2194, 2N2194A, and 2N2194B are NPN silicon PLANAR epitaxiai 

transistors designed for use in high-speed, high-current switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at l00°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 5) 20 60 

hFE DC Pulse Current Gain (Note 5) 15 

hFE DC Current Gain 15 

hFE DC Pulse Current Gain (Note 5) 12 

V CE(sat) Collector Saturation Voltage 2N2194 0. 35 

V CE(sat) Collector Saturation Voltage 2N2194A 0.25 

V CE(sat) Collector Saturation Voltage 2N2194B 0. 18 

V BE(sat) Base Saturation Voltage 1. 3 

hfe High Frequency Current Gain (f = 20mc) 2. 5 

cob Output Capacitance (f = 1 me) 20 

1CBO Collector Cutoff Current 10 

ICB0(150°C) Collector Cutoff Current 25 

1EBO Emitter Cutoff Current 50 

BVCBO Collector to Base Breakdown Voltage 60 

VCEO(sust) Collector to Emitter Sustaining Voltage 40 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

tf Fall Time 50 

t Rise Time 70 r 
t Storage Time 150 s 

-65°C to +300°C 

-65°C to +200°C 

300°C Maximum 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µA 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

2. 8 Watts 

1. 6 Watts 

0. 8 Watt 

60 Volts 

40 Volts 

5. 0 Volts 

1. 0 Amp 

re 
IC 
I 
c 

re 
IC 

IC 

IC 

IC 

Ic 

IE 

IE 

IE 

IC 

IC 

re 

IE 

Test Conditions 

150 mA VCE 10 v 
150 mA VCE 1. 0 v 
10 mA VCE 10 v 
500 mA VCE 10 v 
150 mA IB 15 mA 

150 mA IB 15 mA 

150 mA IB 15 mA 

150 mA IB 15 mA 

50 mA VCE 10 v 
0 VCB 10 v 
0 VCB 30 v 
0 VCB 30 v 
0 VEB 3.0 v 

100 µA IE 0 

25 mA IB 0 
(pulsed) 

100 µA IC 0 

See Figure 1 

See Figure 1 

See Figure 1 

FAIRCHILCJ 

SEMICONDUCTOR 
.313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA,~) 962·5011, TWX: 910·379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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NOTES: 

(1) These ·ratings are limiting values above which the serviceability of any individual semiconductor device may 'be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal ·resistarice Of 62. 5°C/Watt (derating factor Of 16mW/°C; junction-to­
ambient thermal resistance of 219°C/Watt (derating factor of 4. 56 mW /°C). 

{4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length :S300µsec; duty cycle '.02%. 

+15V-IJ 

o_J 10 L 
--J µsec I-­
tr = 20 nsec 
tf = 20 nsec 
Rgen = 50 Q 

1 µf 

330 pf 

FIGURE 1 
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2N2195 • 2N2195A • 2N2195B 
GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

. DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild 2N2195, 2N2195A, . and 2N2195B are NPN silicon PLANAR. epitaxial 

transistors designed for use. in general purpose am.plifier and ·switching applications. 

ABSOLUTE MAJqMUM RATINGS (N~te 1) 

Maximum Temperatures 

Storage. Te,mperature 

Operating .. Junction Temperature 

· Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation . 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3). 

at 100~C .Case Te.mpl!rature (Notes 2 and :i) 
at 25°C .Ambient Temperature (?fates 2 and 3) 

Ma.XJ,mum VQltages and Current 

VCBO 

VCEO 

·VEBO 

le 

Collector to Base Voltage 

Collector to Emitter voltage (Note'4) 

. Emitter to Base Voltage 

Collector Current 

_·;·. 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. 

hFE DC Pulse Current Gain (Note 5) 20 

hFE DC Pulse Current Gain (Note 5) 10 

V CE(sat) Collector Saturation Voltage 2N2195 

V CE(sat) Collector Saturation Voltage 2N2195A 

VCE(sat) Collector Saturation Voltage 2N2195B 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 

Cobo Output Capacitance (f = 1. 0 MHz ) 

1cBO Collector Cutoff Current 

ICB0(150°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdo.wn Voltage 45 

VCEO(sust) Collector to Emitter Sustaining Voltage 25 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

-65°C to +3oo•c 

-65°c to +2oo•c 

3oo•c Maximum 

Max. 

0.35 

0.25 

0.18 

1.3 

20 

100 

50 

100 

2.8 Watts 

1.6 Watts 

0.6Watt 

45 Volts 

25 Volts 

5.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

nA 

µA 

nA 

Volts 

Volts 

Volts 

FOR IMPROVED PERFORMANC.E 
SEE FAIRCHILD 2N3110 

:~~~DIA-+Jot-_-_-_-_-_-_-_-::._-:;+-,:i~DIA. 

.260 
.125 240 

~Ming ·~"-'-'fr--~~__.-t· Plane 

L:r 
.200 

EMITIER COLLECTOR 

NOTES: AU dlmension1 in Inches 
L11ds1re1ord'-pl•tedKov1r• 
L11dsNo.llntern1Uyconnectedtoc15e 
Packa1ew,ei1ht is l.231r1ms 

Test Conditions 

1c = 150 mA VCE = lO·V 

1c = 150 mA VCE = 1.0 V 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

Ic = 50 mA VCE = 10 v 
Ii;;= 0 VCB = lOV 

IE= 0 VCB = 30V 

IE= 0 VCB = 30 V 

1c = 0 VEB = 3.0 V 

IC= 100 µA IE 0 

le= 25 mA iB 0 
(pulsed) 

~ = 100 µA le 0 

* Planar is a patented 'Fairchild process. 

(1) These ratings are limltirig values above which the serviceability of any individual semiconductor. device may be. impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction tempertrture of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating.factor 
of 16 mW/°C); junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 

(4) Rating refers to a high-current point. where collector-to-emitter voltage is lowest. For more information send for Fairchild· Putilication APP-4~. 

(5) Pulse Conditions: length ~ 300 µs ; duty cycle ~ 2%. 

FA.IRCHILC 

SEMICONDUCTOR 
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·2N2205 • 2N2206 
NPN HIGH;.SPEED SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2368 • 2N2369 OR 2N2369A 

GENERAL DESCRIPTION - The Fairchild 2N2205 and 2N2206 are NPN 

silicon PLANAR epitaxial transistors designed specifically for high-speed, 

low-power saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
(Notes 2 & 3) 

Total Dissipation .at 25°C Ambient Temperature 
(Notes 2 & 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +300°C 

-65°C to +l 75°C 

+235°C 

1.0 Watt 

0.3 Watt 

25 Volts 

12 Volts 

3.0 Volts 

200 mA 2N2205 2N2206 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2205 2N2206 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

hFE OC Current Gain 20 40 120 Ic 10 mA VCE 1.0 v 

VBE(sat) Base Saturation Voltage 0.7 0.9 0.7 0.9 Volts Ic 10 mA IB 1.0 mA 

VCE(sat) Collector Saturation Voltage 0.22 0.22 Volts Ic 10 mA IB 1.0 mA 

VCE(sat) Collector Saturation Voltage 0.35 0.35 Volts Ic 50 mA IB 5.0 mA 

hfe Small Signal Current Gain (f = 100 Mc) 2.0 2.0 Ic 10 mA VCE 10 v 

Cobo Common-'Base, Open-Circuit Output 6.0 6.0 pf IE 0 VCB 10 v 
Capacitance 

1cBO 
Collector-Base Cutoff Current 0.025 0.025 µA IE 0 vca 15 v 

ICB0(150°C) Collector-Base Cutoff Current 15 15 µA IE 0 VCB 15 v 

1CEX 
Collector-Emitter Cutoff Current 15 15 µA VCE lOV VBE 0.25V 

1EBO Emitter Cutoff Current 100 100 µA Ic 0 VEB 3.0 v 

BVCBO Collector to Base Breakdown Voltage 25 25 Volts IE 0 Ic 100 µA 

VCEO Collector to Emitter Sustaining Voltage 12 12 Volts IB 0 Ic 10 mA 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 3.0 3.0 Volts Ic 0 IE = 100 µA 

'T Storage Time (Note 6) 25 35 nsec le RI 10 mA, Ia 1 Rj 10 mA, IB 2 Rj -10 mA s 
ton Turn On Time (Note 7) 40 40 nsec le Rj 10 mA, Ia 1 RI 3.0 mA, IB 2 Rj -1.0 mA 

toff Turn Off Time (Note 7) 75 75 nsec le~ 10 mA, IBl RI 3.0mA, Ia 2 Rj -1.0mA 

(See notes on back page) Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

F=AIRCHILC1 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION Of FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N2205 • 2N2206 

NoTES! 

(1) These ratings are limiting values ahove which the serviceability Of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (deratlng factor of 6. 7 mW /°C); junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/"C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more Information send for Fairchild Publication APP-4. 

(5) Pulst Conditions: length < 6 msec; duty cycle <30%. 

(6). See Fig. 1 for exact value of IC' ~ 1, and IB 2• 

(7), See :fig. 2 for exact value of IC' IB 1, and IB 2• 

NorEs: 

+ 

+ 10pf 
Vee= nv 

(NOTE 1) 

8900 

2N2205 
2N2206 

+ 

10pf 

+ 
vouT 

(NOTE 3) 

+ 

Vee= tOV 
-(NOTE 1) 

PULSE 
GENERATOR 

VOLTAGE 
(Yjn) 

OUTPUT 
VOLTAGE 
(VOUT) 

~1030 
·i~ 

I -lOV TIME 

1INPUT WAVE FORM 

I 
I 
I 
I 

TIME 

I OUTPUT WAVE FORM 
I 

(1) With certain types·of power supplies, it may be necessary to connect 25-µf decoupllng capacitors across the power-supply terminals for V CC and V BB" 

(2) Input voltage (VIN) obtained from a pulse generator having an output impedance of 50 ohms. VIN rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown abOve, monitored by means of a sampling oscilloscope or other indicating device having rise time <o. 5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance > 1000 ohms. 

YIN 
(NOTE 2) 

500 

Nor ES: 

FIG. 1. CIRCUIT USED TO MEASURE STORAGE, TIME (ts). 

5KO 

0.005pf 

O.lpf 

+ 

Vee 
- (NOTE 1) 

2N2205 
VouT 

2N2206 

t 2700 

V1N 

I .002a111 0 

0.005pf 

O.tpf 

+ 

Vee =av 
(NOTE 1) 

INPUT WAVE FORMS 

ton 
V1N = +20V 
Vee= -a.av 

OUTPUT WAVE FORMS 

ton 
V1N= -20V 

Yee= +nv 

(1) With certain.types of power supplies, it may be necessary to connect 25-µf decoupling capacitors across the power-supply terminals for V CC and v88. 

(2) Input voltage (VIN) obtained from a pulse generator having an output impedance Of 50 ohms. VIN rise time <1 nsec; pulse durat.lon>300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown above, monitored by means ofasampllng oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance >3000 ohms. 

FIG. 2. CIRCUIT USED TO MEASURE "TURN-ON" TIME (t..) AND "TURN-OFF" TIME (t.11). 
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2N22.17 THROUGH. 2N22.~·~1 
NPN HIGH-SPEED SWITCHES 

i 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENER~L DESCRIPTION - The Fairchild 2N2217 through 2N2222 are NPN Silicon 

Planar Epitaxial Transistors designed for high-speed switching at collector cur­

rents up to 500 milliamperes. They feature useful beta over a wide range of 

collector current, low leakage currents, and low saturation voltages. For im­

proved performance see Fairchild 2N3299, 2N3300, 2N3301, and 2N3302. 

ABSOLUTE MAXIMUM RATINGS (Note l) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

-65°C to +200°C 

-65°C to +175°C 

2N2217 
2N2218 
2N2219 

3.0 Watts 

0.8 Watt 

2N2220 
2N2221 
2N2222 

1.8 Watts 

0.5 Watt 

2N2220•2N2221•2N2222 2N2217 • 2N2218 • 2N2219 
Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

60 Volts 

30 Volts 

5.0 Volts 

800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2217 2N2218 2N2219 
2N2220 2N2221 2N2222 

Symbol Characteristics Min. Max. Min. Max. Min. Max. 

hFE DC Pulse Current Gain (Note 5) 20 60 40 120 100 300 

hFE DC Pulse Current Gain (Note 5) 10 20 50 

hFE DC Current Gain. 17 35 75 

hFE DC Current Gain 12 25 50 

hFE DC Current Gain 20 35 

hFE DC Pulse Current Gain (Note 5) 20 30 

VCE(sat) Collector Saturation Voltage 0.4 0.4 0.4 
(pulsed, Note 5) 

VCE(sat) Collector Saturation Voltage 1.6 1.6 1.6 
(pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 1.3 1.3 1.3 
(pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 2.6 2.6 2.6 
(pulsed, Note 5) 

hfe High Frequency Current Gain 2.5 2.5 2.5 
(f = 100 Mc) 

fT Gain-Bandwidth Product 250 250 250 
(f = 100 Mc) 

Units Test Conditions 

le 150 mA VCE 10 v 
le 150 mA VCE 1.0 v 
le 10 mA VCE 10 v 
le 1.0 mA VCE 10 v 
le 0.1 mA VCE 10 v 
le 500 mA VCE 10 v 

Volts le 150 mA 1a 15 mA 

Volts 1c 500 mA 1a 50 mA 

Volts 1c 150 mA 1a 15 mA 

Volts le 500 mA 1a 50 mA 

le 20 mA VCE 20 v 

Mc le 20 mA VCE 20 v 

Additional Electrical Characteristics on page 2 Copyright 1963, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N2217 THROUGH 2N2222 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2217 
2N2220 
2N2218 2N2219 
2N2221 2N2222 

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 

1CBO 
Collector Cutoff Current 10 10 nA IE 0 VCB 50 

1coo(150°C) Collector Cutoff Current 10 10 µA IE 0 VCB 50 

1E:oo Emitter Cutoff Current 10 10 nA Ic 0 VEB 3.0 

Cobo Output Capacitance 8.0 8.0 pf IE 0 VCB 10 

Re(hie) Real Part of Common-Emitter, High-Frequency 60 60 Ohms Ic 20 mA VCE 20 
Input Impedance (f = 300 Mc) 

BVCBO Collector to Base Breakdown Voltage 60 60 Volts Ic = 10 µA IE 0 

VCEO Collector to Emitter Sustaining Voltage 30 30 Volts I = 10 mA IB 0 
(Notes 4 and 5) C (pulsed) 

BVEOO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IE = 10 µA IC 0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction-to­
ambient thermal resistance of 188°C/Watt (deratingfactor of 5.33 mW/°C) for the 2N2217, 2N2218, and 2N2219. For the 2N2220, 2N2221, and 2N2222 junction­
to-casethermal resistance of 83.5°C/Watt (deratlng factor of 12 mW /°C); junction-to-ambient thermal resistance of 300°C/Watt (deratingfactor of 3.33 mW /°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 µsec; duty cycle :S 2%. 
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-2·N2218A • ·2.N22.l9·A'.· 2N22.2l/;\;_• 2-J~·:22;·2~2;At 
NPN HIGH SPEED SWITCHES. 

' • , , ' ·~ • ', ''· , • • • ~" ,1 I 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION These Fairchild devices · are NPN silicon PLANAR epitaxial 

transistors designed for high-speed switching at collector currents up to 500 mA. They feature 

useful beta over a wide range of collector current, low leakage currents, and low saturation 

voltages. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

-65°C to +200°C 

+175°C Maximum 

2N2218A 
2N2219A 

2N2221A 
2N2222A 

3.0 Watts LB Watt 

at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 0.5 Watt 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 75 Volts 

VCEO Collector to Emitter Voltage (Note 4) 40 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 

Ic Collector Current 800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2218A 2N2219A 
2N2221A 2N2222A 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

~E DC Current Gain 20 35 le = 100 µA VCE 10 v 

hFE DC Current Gain 25 50 le 1.0 mA VCE 10 v 

hFE DC Pulse Current Gain (Note 5) 35 75 le 10 mA VCE 10 v 

hFE DC Pulse Current Gain (Note 5) 40 120 100 300 le = 150 mA VCE 10 v 

hFE DC Pulse Current Gain (Note 5) 25 40 le 500 mA VCE 10 v 
hFE(-55°C) DC Pulse Current Gain (Note 5) 15 35 1c 10 mA VCE 10 v 

~E DC Pulse Current Gain (Note 5) 20 50 le 150 mA VCE l.OV 
VCE(sat) Collector Saturation Voltage 0.3 0.3 Volts le 150 mA IB 15 mA 

(Pulsed, Note 5) 

VCE(sat) Collector Saturation Voltage 1.0 1.0 Volts le 500 mA IB 50mA 
(Pulsed, Note 5) 

v~E(sat) Base Saturation Voltage 0.6 1.2 0.6 1.2 Volts le = 150 mA Is 15mA 
(Pulsed, Note 5) 

VBE(sat) Base 'Saturation Voltage 
(Pulsed, Note 5) 

2.0 2.0 Volts 1c 500 mA Is = 50mA 

hfe High Frequencv Current Gain 2.5 3.0 le 20 mA VCE 20 v 
(f = lOOMHz) 

fT Gain-Bandwidth Product 250 300 MHz 1c 20 mA VCE 20V 
(f = 100 MHz) 

Additional Electrical Characteristics on page 2 •Planar Is a patented Fairchild process. 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (TO.SI outtine 

.260 
.125 240 

.... 1· Seeti ....L...,_,. __ -'--' 

Pl1~.....,,_...,....-..,,........ .· 

~ ~ ~_JIN. 3 LEADS 

~~=DIA. 
.210 

EMITTER 

NOTES: Alldlmen11onsln1nches 
L11ds•re1old·pl•ledkov1r 

COLLECTOR 

L11dNo. 31ntern1Hyconnec:tldtocase 
Pecltl1ew..i11ttlsl.231"m& 

2N2218A • 2N2219A 

PHYSICAL DIMENSIONS 

in accordance with 
JED~C (T0·18) outline 

.195 DIA FTI~~ DIA. 

,178 .03~g -~10 
MAX. .170 

Seatin1t ... i 
Plane 

3 LEADS n n n .sod MIN. 

:g1: DIA. u u u-1 

NOTES: Alldimen11onslninchn 
Ludsar11old·pl1t1dKovu• 
LudNo.3int1rn1llyconnect1dtocu1 
Pack111wei1hti10.4411'9m 

2N2221A • 2N2222A 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

9-134 



FAIRCHILD TRANSISTORS 2N2218A • 2N2219A • 2N2221A • 2N2222A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2218A 2N2219A 
2N2221A 2N2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

1CEX Collector Reverse Current 10 10 nA VEB 3.0 v VCE 60 v 
1cBO Collector Reverse Current 10 10 nA IE 0 VCB 60 v 
ICBO (+150°C) Collector Reverse Current 10 10 µ.A IE 0 vca 60 v 
1EBO Base Current 10 10 nA Ic 0 VEB 3.0V 

Cobo Common Base, Open Circuit 8.0 8.0 pF IE 0 VCB 10 v 
Output Capacitance (f = 100 kHz) 

Ciba Common Base, Open Circuit 25 25 pF IC 0 VEB 0.5V 
Input Capacitance (f = 100 kHz) 

Re(hie) Real Part of Common- 60 60 Ohms IC 20 mA VCE 20 v 
Emitter High Frequency 
Input Impedance (f = 300 MHz) 

BVCBO Collector to Base Breakdown 75 75 Volts IC 10 µA IE 0 
Voltage 

BVCEO Collector to Emitter Break- 40 40 Volts IC 10 mA IB 0 
down Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown 6.0 6.0 Volts IC 0 IE 10 µA 
Voltage 

IBL Base Current 20 20 nA VEB 3.0 v VCE 60 v 
td Turn-on Delay Time 10 10 ns 1cs 150 mA vcc 30 v 

1Bl 15 mA, V BE(off) = 0.5 V 

tr Rise Time 25 25 ns 1cs 150 mA vcc = 30 v 
1Bl 15 mA, V BE(off) = 0. 5 V 

t Storage Time 225 225 ns s 1cs 150 mA vcc = 30 v 

1s1 15 mA, IB2 = 15 mA 

tf Fall Time 60 60 ns 1cs 150 mA vcc = 30 v 
1Bl 15 mA, IB2 = 15 mA 

TA Active Region Time Constant 2.5 2.5 ns IC 150 mA VCE 30 v 
r 'C Collector Base Time Constant 150 150 ps Ic 20 mA VCE 20 v b c (f = 31.8 MHz) 

NF Noise Figure (f = 1.0kHz) 4.0 4.0 IC 100 µA VCE 10 v 
Rg 1.0 kr! BW 1.0 Hz 

SMALL SIGNAL CHARACTERISTICS ( f = 1 kHz) 

2N2218A 2N2219A 
2N2221A 2N2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

h. Input Resistance 1.0 3.5 2.0 8.0 ie kr! Ic 1.0 mA VCB 10 v 
0.2 1.0 0.25 1.25 kr! Ic 10 mA VCB 10 v 

hoe Output Conductance 3.0 15 5.0 35 µmhos IC 1.0 mA VCB 10 v 
10 100 25 200 µmhos IC 10 mA VCB 10 v 

h Voltage Feedback Ratio 500 800 xl0-6 
IC 1.0 mA VCB 10 v re 

xl0-6 250 400 Ic 10 mA VCB 10 v 
hfe Forward Current Transfer 30 150 50 300 IC 1.0 mA VCB 10 v 

Ratio 
50 300 75 375 IC 10 mA VCB 10 v 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175'C and junction-to-case thermal resistance of 50'C/Watt (derating factor of 20mW/'C); junction-to-ambient 
thermal resistance of 188'C/Watt (derating factor of 5.33 mW/'C) for the 2N2218A and 2N2219A. For the 2N2221A and 2N2222A, junction-to-case thermal resistance 
of 83.5'C/Watt (derating factor of 12 mW/'C; junction-to-ambient thermal resistance of 300'C/Watt (derating factor of 3.33 mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/ 2. 

(5) Pulse Conditions: length = 300 µs ; duty cycle = l %. 
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2N2297' 
NPN HIGH-CURRENT GENERAL PURPOSE TYPE 

DIFFU,SED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N2297 is an NPN double-diffused silicon PLANAR epitaxial transistor with very low satura­
tion resistance, high current capabilities, typical gain-bandwidth product of 90 megacycles, low 
c •• and low leakage currents. 

This transistor is designed for use in high-performance de-de converters, oscillators, high current 
memory drivers and computer clock distribution circuits. The 2N2297 is suitable in particular for 
output stages of servo amp[ifiers and transceivers where several watts output at high efficiency 
is required. 

The 2N2297 is designed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS {Note l] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, no time limit 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at l00°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
v,.o Emitter to Base Voltage 

-65"C to +3oo·c 
2oo·c Maximum 
300°C Maximum 

5.0Watts 
2.8 Watts 
0.8 Watt 

80 Volts 
35 Volts 
7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 40 
VeE (sat) Collector Saturation Voltage 

VeE (sat) Collector Saturation Voltage [Note 6] 

VaE (sat) Base Saturation Voltage 

leeo Collector Cutoff Current 

IEBO Emitter Cutoff Current 

BVeao Collector to Base Breakdown Voltage 80 
VeEo (sust) Collector to Emitter Sustaining 35 

Voltage [Notes 4 and 5] 

55 120 
0.15 0.2 
0.8 1.0 
1.4 1.6 
0.1 10 

10 

Volts 

Volts 

Volts 

nA 

nA 

Volts 

Volts 

le= 150 mA 

le= 150 mA 

le= 1000 mA 

le= 1000 mA 

IE= 0 

le= 0 

IE= 0 

la= 0 

VeE = 10 V 

le= 15 mA 

la= 100 mA 

la= 100 mA 

Vea= 60 V 

VEB = 5.0 v 
le= 100 µA 

le= 30 mA 
(pulsed) 

Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should b.e consulted on aplications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°e ·and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 

mW/"C); junction-to-ambient thermal resistance of 218°C/watt (derating factor of 4.6 mW/"C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditiohs: length= 300 µsec; duty cycle $1%. 
(6) Measured at a point on the leads ::::; 'h inch from the seating plane of transitor case. 

F=AIRCHILc:;J 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N2297 FAIRCHILD TRANSISTORS 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

h"" DC Pulse Current Gain [N.ote 5] 30 50 le= 10 mA Vcf. = 10 V 
h •• DC Pulse Current Gain [Note 5] 15 30 le= l.OA Vee= 10 V 
lceo (150°C) Collector Cutoff Current 0.2 10 µA Vee= 60V l.,=O 
fy Gain Bandwidth Product (f = 20 me) 60 95 me le= 50 mA Vee= 10 V 
C.b Output Capacitance 8.0 12 pf Vee= lOV le= 0 
CTE Emitter Transition Capacitance 53 80 pf v .. = 0.5 v le= 0 
BVeeo Emitter to Base Breakdown Voltage 7.0 Volts I,= 100 µA lc=O 
r."C, Collector to Base Time Constant (f = 4 me) 800 psec le= 10 mA Vee= 10 V 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

~ 
z 
w 
~ 600 
77~ 

::200 ~ 
II' le =_c 

0.4 0.8 1.1 1.6 
VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

/ T= -ss•c 

t-+-.30mA _/ ~ fl_L 

5 ~ 11 
~6 [7fl] 
~ ~.20mA ~ 1 
~ 4 v z S J5mA 

' ..7 ::t zJ.- 1-- JOmA 

.L l 
Is•O _1 1---t-.o5 mA 

IQ 20 30 40 50 6Q 

VcE - COLLECTOR VOLTAGE - VOLTS 

z 

~ G li;;:=f--'~::0....-f"=._b~ff-f-ftf\--j 

ti 
~ 4 11-~-'~"'--r--1 

.01 mA 

1.0 10 10 30 40 
VcE - COLLECTOR VOLTAGE - VOLTS 

j§800 v 1-

J. •0"'~ 

5mA 

I/ re· o 
0 o"--"'-~o~.4-'-~o.~8_,___.1.2~"'-~1.6~..__~20 

VcE - COLLECTOR VOLTAGE - VOLTS 

1000 ,-,-,--,-,---,.or::;;;...,----,--,,-.,--, 
,~ T =-55°C 

:;' 200 ~ .!.Q.mA 

_.t_V 
5 mA 

r, = o 
70 0.4 0.8 1.1 1.6 1.0 

VcE - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTORS 2N2297 

TYPICAL ELECTRICAL CHARACTERISTICS* 

SWITCHING TIMES VS. 
COLLECTOR CURRENT 

500r-"T""""""-r---r--r--r-..,.,...-,~r--Tr-T.--. 

1--+--+--t---t---+ I c = 30 I e, = 30 le2 
Vee= IOVolts 

4001--+--+--+--+---+--+--ll--t--+-i 
~ 

00.1 

200 400 600 800 

le - COLLECTOR CURRENT - mA 

PULSED DC CURRENT GAIN 
VS. COLLECTOR CURRENT 

1000 

50 100 500 1000 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE - VOLTS 

i 

SWITCHING TIMES VERSUS 
PULSE WIDTH 

'• v 
~01--+l_L~----1-+--+--+-_.__,_--+----l 

le = 150mA 
1--++-+--+--+---1-~Vcc - 10 Volts t-­

le1=J82=5mA 

PULSE WIDTH - psec 

PULSED DC CURRENT GAIN 
VS. TEMPERATURE 

t, 

IO 

0 I c -1s9 mA +--+---t----+----+---+-----1____,. 
~ Vcr·IOVolts y 
: so 1---+--+--+--+----+---+'--+-L-v"'""""..__.. 
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COLLECTOR·BASE DIODE REVERSE 
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Tj - JUNCTION TEMPERATURE - "C 
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SWITCHING TIMES 
VS. TEMPERATURE 

Q55 50 100 150 

TA - AMBIENT TEMPERATURE - °C 

COLLECTOR SATURATION VOLTAGE 
VS. COLLECTOR CURRENT !VOLTAGE 

AVERAGED OVER 10 µs PULSE WIDTH) 
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2N2297 FAIRCHILD TRANSISTORS 

SYMBOL 

hlb 

h..i. 

hre 

hob 

hte 
h,. 
h •• 

1 KIO 

9 50 

" 

Ve•• 5 Volts 
t--T•25°C 

u 

hie 

> 
hre~ 

~ I h1 

r'h:' u 

~ 0.5 

I 
I u 0. 

0.1 

~ 

05 I 

lA'1 
"":::: 

SMALL SIGNAL CHARACTERISTICS Cf= 1 KC> 

CHARACTERISTIC TYP. UNITS TEST CONDITIONS 

Input Resistance 26 Ohms le= 1.0 mA Vee= 5.0V 
6 Ohms le= 5.0mA Vee= 10 V 

Voltage Feedback Ratio 0.5 xlQ-• le= 1.0 mA Vee= 5.0 V 
0.7 x10-• le= 5.0mA Vee= lOV 

Small Signal Current Gain 60 le= 1.0 mA VeE = 5.0V 
70 le= 5.0mA VeE = lOV 

Output Conductance 0.09 .µmho le= 1.0 mA Vee=5.0V 
0.17 µmho le= 5.0mA Vee= 10 V 

Input Resistance 1.3 K ohms le= 1.0 mA VcE = 5.0V 
Voltage Feedback Ratio 1.0 xlQ-• le= 1.0 mA VeE = 5.0V 
Output Conductance 3.5 µmho le= 1.0 mA VeE = 5.0V 

TYPICAL COMMON EMITTER CHARACTERISTICS 

fn.• 

JL 
A 

L v hre 

~ 
hr, 

........ 

1'1-1 hie 

5 10 50 IClO 

i 1.2 
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:;; 
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3.0 .----.-,------,---,----,----, 
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0.7 ~ 
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hoe V 
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0.41----+--t-----jf------+---t----l 

0·3-100 -50 50 100 150 200 

le - COLLECTOR CURRENT - mA VCE - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - 'C 

27 MEGACYCLE CITIZENS BAND OUTPUT STAGE 
TYPICAL OUTPUT WITH 12 VOLT SUPPLY=l.3 WATTS 

BNC 
0+------~-----=;.:2N2297 *,----------+------, 

78-228 
pf 

NOTES: * NO HEAT SINK REQUIRED 
RF INPUT: 300 mW 

I ,oh 

DC INPUT: 150 mA ot 12V {typically) 

7-45 
pf 
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FAIRCHILD .TRANSISTORS 2N2297 

ONE AMPERE SWITCHING CIRCUIT 

r------------------, +IOV 
I ~~' --~~~ 
: I 
I 
I 
I 
I 
I 
I 
I 5111 
I 
I 
I 
I I 

~-- -~~ !_ .Y_!_R __ ~ ! ~_§_E ___ j 

NOTES: 
Ton - 75 nsec (lypicol) 
Toti -150 nsec (lypicoll 

FOIOO 

® 

= 

RF CHARACTERISTICS 

SYMBOL CHARACTERISTIC 

Ps 

7/ 

Power Gain (f = 30 mcl 

Oscillator Efficiency (f = 70 mcl 

TYPICAL VALUE 

16 db 

28% 

INPUT AND OUTPUT PULSES 

. +50 v 

5011 

@ 

TEST CONDITIONS 

le= 20mA Vee= 20V 

le = 50 mA Vea = 20 V 

.... 
"' _J 

:::::> 
Cl. 

~ r~-- --- ~~t.J!1'-J_~_, --- ~ -iL 
>­
:::::> 
Cl. 
>­
:::::> 
0 

--_d 

\.. OUTPUT PULSE at @ 

200 nsec/cm 
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2N2303 
PNP MEDIUM FREQUENCY AMPLIFIER 

DIFFUSED SILICON TRANSISTOR 

GENERAL DESCRIPTION - This PNP double diffused silicon transistor is designedprimarilyforuse inhigh per­

formance medium frequency amplifier applications. 

ABSOLUTE MAX!MllM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE ~ lOQ) 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol t FACT Characteristic Subgroup 

*hFE la DC Pulse Current Gain (Note 5) 

hFE 4 DC Pulse Current Gain (Note 5) 

•v BE(sat) la Base Saturation Voltage 

•v CE(sat) la Collector Saturation Voltage 

hfe 4 Small Signal Current Gain (f = 20 me) 

cob 4 Output Capacitance 

*1cBo lb Collector Cutoff Current 

ICBO(l 50°C) 4 Collector Cutoff Current 

VCER(sust) 4 Collector to Emitter Sustaining Voltage (pulsed) 

VCEO(sust) la Collector to Emitter Sustaining Voltage (pulsed) 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

Min. 

75 

75 

3.0 

-50 

-35 

-65 °C to +200° C 

l 75°C Maximum 

Max. 

200 

-1.3 

-1.5 

45 

1.0 

100 

2.0 Watts 

1.0 Watt 

0.6 Watt 

-50 Volts 

-50 Volts 

-35 Volts 

-5.0 Volts 

Units 

Volts 

Volts 

pf 

µA 

µA 

Volts 

Volts 

Test Conditions 

Ic = -150 mA VCE = -10 v 
1c = -5.o mA VCE = -10 v 
1c = -150 mA IB = -15 mA 

IC= -150 mA IB = -15 mA 

Ic = -50 mA VCE = -10 v 
IE= 0 VCB = -10 v 
IE= 0 VCB = -30 v 
IE= 0 VCB = -30 v 
1c = -100 mA RBE < 10 Q 

re = -100 mA 1e 0 

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of l 75°C and junction-to-case thermal resistance of 75~C/Watt (derating factor of 13.3 mW/°C). 

4. Rating refers to a high current point where collector-to"emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

5, Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE SATURATION REGION 
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2N2351 • 2N2351A 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 

GENERAL DESCRIPTION - The Fairchild 2N2351 and 2N2351A are NPN silicon PLANAR epitaxial transistors designed 

primarily for use in high speed high current switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 

Total Dissipation at 25 °C Case Temperature 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

IC Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N2351 
Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 5) 40 120 

hFE DC Pulse Current Gain (Note 5) 30 

hFE DC Current Gain 30 

hFE DC Pulse Current Gain (Note 5) 20 

hFE(-55°C) DC Current Gain 20 

hFE DC Pulse Current Gain (Note 5) 15 

hFE DC Current Gain 15 

VCE(sat) Collector Saturation Voltage 0.35 

VBE(sat) Base Saturation Voltage 1.3 

hfe High Frequency Current Gain (f = 20 me) 2.5 

1CBO Collector Cutoff Current 10 

ICB0(150oC) Collector Cutoff Current 25 

1EBO Emitter Cutoff Current 50 

cob Output Capacitance (f = 1.0 me) 20 

Tb Base Stori;d Charge 2.1 

BVCBO Collector to Base Breakdown Voltage 80 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 50 

BVEBO Emitter to Base Breakdown Voltage 8.0 

-65°C to +300°C 

-65°C to +200°C 

300'C Maximum 

2N2351A 

5.0 Watts 

2.85 Watts 

0.4 Watt 

80 Volts 

50 Volts 

8.0 Volts 

1.0 Amp 

Min. Max. Units 

40 120 

30 

30 

20 

20 

15 

15 

0.25 Volts 

1.3 Volts 

2.5 

10 nA 

25 µA 

50 nA 

20 pf 

2.1 µsec 

80 Volts 

50 Volts 

8.0 Volts 

Test Conditions 

IC 150 mA VCE 10 v 
IC 150 mA VCE 1.0 v 
IC 10 mA VCE 10 v 
IC 500 mA VCE 10 v 
Ic 10 mA VCE 10 v 
IC 1.0 A VCE 10 v 

Ic 0.1 mA VCE 10 v 
IC 150 mA IB 15 mA 

IC 150 mA IB 15 mA 

IC 50 mA VCE 5.0 v 
vcs= 60 v IE 0 

vcB= 60 v IE 0 

VEB= 5.0 v Ic 0 

vcB= 10 v IE 0 

See Figure I 

IC = 100 µA IE 0 

IC = 25 mA IB 0 
(Pulsed) 

IE = 100 µA IC 0 

FAIRCHILCJ 

SEMICONDUCTOR 
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NOTES: 

(1) These ratings are limiting values above which the .serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction ,temperature of 200°C and junction-to-case thermal resistance of 35°C/Watt (derating factor of 28. 5 mW /°Cl; junction-to­
ambient thermal resistance of 438°C/Watt (derating factor of 2.3 mW /°C). 

(4) This rating refers to a highCcurrent point where col!ector-to~emitter voltage is l.owest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length.'.: 300 µsec; duty cycle.'.: 2%. 

+10 v 
- Mercury Relay 

200 Break Before Make 
,---1 

Yout I I 
I I Scope Impedance = 10 Meg. 

500 180 0 I I 11.5 pf 
I I Scope Rise Time = 15 ns L __ _:J 

50 0 500 
Vcc=lOV 

'th 

8ms~ 

f l Y;n-1:= Input rise and fall time is fast 

10 v enough so that doubling its value 

e does not change the reading 

~ ~.2ms t within the required accuracy 

FIGURE 1 
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2N2368 • 2N2369 
NPN HIGH FREQUENCY SATURATED SWITCHING TYPE 

DIFFUSED SILICON PLANAR" EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The 2N2368 and2N2369 are NPNsiliconPlanarepitaxialtransistors 

designed specifically for high-speed saturated switching applications in the 50-lOOMHz range at 

current levels from 100 microamps to 100 milliamps. They are suitable for most satellite and 

conventional, small signal, RF and digital type circuits. 

A typical gain bandwidth product of 650 MHz , typical Ts of 6 ns and Cobo of 4 pF maximum along 

with Planar structure give high performance and proven reliability. 

These transistors are designed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25 °C Case Temperature 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

-65°C to +200°C 

200°C Maximum 

300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

V CBO Collector to Base Voltage 40 Volts 

V CES Collector to Emitter Voltage 40 Volts 

V CEO Collector to Emitter Voltage {Note 4) 15 Volts 

V EBO Emitter to Base Voltage 4. 5 Volts 

IC Collector Current (10 µsec pulse) 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2368 2N2369 
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units 

hFE 

hFE 
hFE(-55°C) 

VBE{sat) 

V CE(sat) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

20 

10 

10 

60 

o. 7 o. 75 0.85 

0.2 0.25 

40 120 

20 

20 

0. 7 o. 75 0.85 

0,2 0.25 

Volts 

Volts 

Test Conditions 

10 mA VCE 1.0 v 
100 mA VCE 2.0 v 
10 mA VCE 1.0 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting. values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85inW/°C); junction-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.06mW/°C). 

(4) Rating refers to a high-current point where collector-to-.emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions; length= 300 µsec; duty cycle S 2%. 

(6) Measured on Sampling Scope. PW> 200 nsec. *Planar is a patented Fairchild process. 

F=AIRCHILC 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hfe 

Cobo 

1CBO 
ICBO(l50'C) 

BVCBO 

BVCES 

VCEO(sust) 

2N2368 
Characteristic Min. Typ. Max. 

High Frequency Current Gain (f;lOO MHz) 4.0 

Open Circuit Output Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 40 

Collector to Emitter Breakdown Voltage 40 

Collector to Emitter Sustaining Voltage 15 
(Notes 4 and 5) 

5.5 

2.5 

0.1 

10 

4.0 

0.4 

30 

2N2369 
Min. Typ. Max. Units 

5.0 

40 

40 

15 

6.5 

2.5 

0.1 

10 

4.0 

0.4 

30 

pF 

µA 

µA 

Volts 

Volts 

Test Conditions 

Ic 
IE 

IE 

IE 

Ic 
Ic 

10 mA 

0 

0 

0 

10 µA 

10 µA 

le 10 mA 
(pulsed) 

VCE 

Vcfl 
VCB 

VCB 

IE 

IB 

IB 

10 v 
5.0 v 
20 v 
20 v 
0 

0 

0 

BVEBO 
T s 

Emitter to Base Breakdown Voltage 4.5 

Charge Storage Time Constant (Note 6) 5.0 10 
(see Figure 1) 

4.5 

6.0 13 

Volts le 
nsec le 

0 IE 10 µA 

IBl ~ 10 mA, IB 2 ~ -10 mA 

Turn On Time (see Figure 2) 

Turn Off Time (see Figure 2) 

9.0 

10 

12 

15 

9.0 12 nsec 

13 18 nsec 
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FALL TIME VERSUS TURN ON 
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FAIRCHILD TRANSISTORS 2N2368 • 2N2369 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
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2N2369A 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTOR 

• HIGH SPEED - - rs = 13 ns (MAX) AT 10 mA 
- • t0 n = 12 ns (MAX) AT 10 mA 
- - t011 = 18 ns (MAX) AT 10 mA 

• MEDIUM VOLTAGE - - LVeeo = 15 V (MIN) 
• HIGH FREQUENCY - - fr = 500 MHz (MIN) AT 10 mA 
• LOW CAPACITANCE - - Cobo = 4.0 pf (MAX) AT 5.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25 • C Case Temperature 

at 1oo·c Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages and Current 
V eBO Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current (10 µs Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 5) 40 
hFE(-55°C) DC Pulse Current Gain (Note 5) 20 

VSE(sat) Base Sa tu ration Voltage 0.72 

VSE(sat) Base Saturation Voltage (-55°C to + 125°C) 0.59 

VSE(sat) Base Saturation Voltage 

VSE(sal) Base Saturation Voltage 

VeE(sal) Collector Saturation Voltage (+125°C) 
ICES Collector Reverse Current 
leso<+150°C) Collector Cutoff Current 
BVeEs Collector to Emitter Breakdown Voltage 40 
BVeso Collector to Base Breakdown Voltage 40 

VcEO(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 
BVESO Emitter to Base Breakdown Voltage 4.5 

NOTES: 

-65°C to +200°c 
2oo·c Maximum 
300°C Maximum 

TYP. 

66 
50 
0.8 

0.9 
1.1 

0.19 
0.05 
10 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40Volts 
40Volts 
15 Volts 

4.5Volts 
500 mA 
200mA 

MAX. UNITS 

120 

0.85 Volts 
1.02 Volts 
1.15 Volts 
1.6 Volts 
0.3 Volts 
0.4 µA 
30 µA 

Volts 
Volts 
Volts 
Volts 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

' I .230 DIA 

030 .210 
MAX. .170 

mDIA~ll l~og . 

Seating L i 
Plane-f 

3 LEADS n n n 00 MIN 

mDIA U U u-1 

NOTES: All dimensions in inches 
Leads are gold.plated kovar 
Collector internally connected to case 
Packa1e weight is 0.44 gram 

TEST CONDITIONS 

le= 10 mA VeE = l.OV 
le= 10 mA VCE = 0.35 v 
le= 10 mA Is= 1.0 mA 
le= 10 mA Is= 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 100 mA Is= 10 mA 
le= lOmA Is= 1.0 mA 
VsE = 0 VeE = 20V 
IE=O VeB = 20V 
le= lOµA VsE = 0 
le= 10 µA IE= 0 
le= 10 mA (pulsed) IB = 0 
IE=lOµA le=O 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW!°C). Junction to ambient 
thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle:::; 2%. 
(6) See switching circuits for exact values of le, 181, and '"· 

FAIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N2369A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwis~ noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 40 63 120 le= lOmA VeE = 0.35V 
hFE DC Pulse Current Gain (Note 5) 30 71 le =30 mA VeE = 0.4V 
hFE DC Pulse Current Gain (Note 5) 20 le= lOOmA VeE = 1.0V 
VeE(sat) Collector Saturation Voltage 0.14 0.2 Volts le= lOmA la= 1.0 mA 
VeE(sat) Collector Saturation Voltage 0.17 0.25 Volts le= 30mA la= 3.0 mA 
VeE(sat) Collector Saturation Voltage 0.28 0.5 Volts le= lOOmA la= 10 mA 
hfe High Frequency Current Gain (f = 100 MHz) 5.0 6.75 le= lOmA VeE = lOV 
Cobo Output Capacitance 2.3 4.0 pF IE=O Yea =5.0V 
'T5 Charge Storage Time Constant (Note 6) 6.0 13 ns le= 181 = 10 mA, 182 = -10 mA 
ton Turn On.Time (Note 6) 9.0 12 ns le= lOmA 181 =3.0mA 
to ff Turn Off Time (Note 6) 13 18 ns le= 10mA,181 = 3.0 mA, 182 = -1.5 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

12 

VCE - COU£CTOR VOLTAGE - VOLTS 

VcE • COil.ECTOR VOLTAGE • VOLTS 

!5 
!j l.O .., 
~ 
~ 2.0 

-ul.O 

0 
0 4.0 8.0 12 16 

VCE - COLLECTOR VOLTAGE • VOLTS 

i wl--+--+-+-+--l--JIAl'l~'-71'~ 
~ 
~ 401--+--+-+--+-~~~"-+-'ltl"'""'I 
8 

0.4 

VCE - COLLECTOR VOlTAGE - VOLTS 

0.4 

VCE - COLLECTOR VOLTAGE -·VOLTS 

1 BOl--t--t--t--t-IH:.-l--:::;;lo-i'"'9==J 

~ w't--r-1--ir-JJWi""-t-::±=F~;.;..i l'l 
~ 
~ 40 

_.., 

O.l 

VCE - COLLECTOR VOLTAGE - VOLTS 

100 

100 

i!i 80 

~ 20 

• Single family characteristics on Transistor Curve Tracer. 
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TA• l2S°C I I 
18 ·5.0mA~ iL50mA 

10!~ bJ v 
b,,. IL_40mA 

l5~A_,,_ [Z 
~ LilimA 

20~ .L 
~ 1 
1 
L 'L 

0.4 0.8 l.2 l.6 

VBE - BASE VOLTAGE-VOLTS 

TA• 2S°C 

IB·5.0m~ 

l\ 
k:DmA 

f71 
lOmA~ ~40mA 

v 
20m~ vlllmA 

rt v 
'l 

0.4 0.8 1.2 l.6 

VBE - BASE VOLTAGE-VOLTS 

l.6 

VBE • BASE VOLTAGE • VOLTS 

2.0 

140 

120 

20 

D.C. PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VCE·S.~~rn ~ 
lll-~i:1 r-..J 

~ 
~ 

fJ.lr:,_ 
H 

I--' f'J.cl f\J 
~ i---r 

f"'" ~ 
1-"1 

0 
D.Ol O.l l.O 10 100 500 

le • COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 5.0 

s 
~ 2.0 
~ 
i!5 
!i l.O 

~ 
~ 0.5 

j 
.:. 0.2 

~ 
>'(j 0.1 

t-- lc -1018 

}.. ·is c 

t'1I bl< 

J, 
-ss•c .IL 

.....-111{ ~ 

IITJ 
2.0 D.l 1.0 lO 100 500 

2.0 

le - COU£CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!9 2.0 ,__ ;r.r;ITa-<--++++--+-+--+-++-1-+-++1 

. ~ 1.6t-t--t+t-t-+-++t-+-+-tt+-+---tllo<+-ti 

~ _j_ 

§? .LLJ' i5 l.2>-;-++t--t-+-+-++-+-+--..L'.1~17 ... ~-..... 

~ T~ ~-=:l.o"'!~o.+-t.V1~~f-H 
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le - COLLECTOR CURRENT - mA 



SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

'c - COLUCTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

OL-+--'--'--'--'-_j._--'-....,..,_--'-_..,. 
0 2.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE. CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0~...__,2~.o~-4~.o~-:-'6.o,-.-='s.~o_..__..,.10 
181 - TURN ON BASE CURRENT - mA 

FAIRCHILD TRANSISTOR 2N2369A 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AM81ENT ltMPERATURE - ·c 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

.. -10 n 7 Lf1 IZl 
E-s.o~t?L L1 vvk 
i t--+-+-:"j "j v v 
QC - <:<-'?£.._ r·o rf_ J-r'X""'+-.. 'Jld-+~ .. ;-~++-~-+v,.c.+-kd-+v..,.... 
~-4.0 17~ 

~ v~ 
':::·2.0 I /_y _,,, 

f--4---40~~"-+-l-+--+-+-1---+'c ·JO,.. 
V V~·l.OV 

00~~-2.0~-4.~0~-6.0~-8.~0~-lO~~ll 

I g1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0 2.0 4.0 6.0 8.0 10 ll 
I Bl - TURN ON BASE CURRENT - mA 

DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 

BASE CURRENT 

I at - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

lat - TURN OM SASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I st - TURN ON BASE CURRENT - mA 

RISE TIME VERSUS TURN ON BASE 
CURRENT AND COLLECTOR CURREN" 
jQi==+::+++==i:::+:::+++:=::i:::;;!JZ'.I::+l 

1-V C •l.OV ..&: Jl 
1 1 ~ .• L[L'J.L to a "''-"'+i>''"---1>~++-tt 
i ~ iJ1 .L1 .Ll i r-r ri!- g 
(lj ~ ~!.o'f+v-+-+-++l 
~ 1.0 1--t-' !""" -* 

l.O 

4.0 

\!s. 

' l.O 

ii! 
;!; 

~ 2.0 
;:; 

1.0 

le - COU£CTOR CURfi:ENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 

I 
........ 

t-...J 
~~·o 
~ 

1--j- c!*vl·o )-. 

t-, t--. 

0 
0.1 O.l 1,0 

I 
l.O 10 

REVERSE BIAS 'iOLTAGE - VOUS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fy} 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
1000 l.Jc; t- A 

~ 
1 

0 

IL 
k'.: 

lZ 

v~ 
L 

~ 

16 24 
Vee - COLLECTOR TO BA<;{ VOLTAGE - VOLT! 

40 

I-Vee ·20v 

El 
~ 
8 0.1 

k'.". 

0.01 
2j 

2 
L"'1 

k"."'. 
.L. 

/ 
k'.". 

100 ill 

TA - AMBIENT TEMP£RATURE - °C 
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FAIRCHILD TRANSlSTOR 2N2369A 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

'A' O.lµF 

_,:='\::£ 
(l.lµF 

Vin<Or-----11--.,_l\N'lr--C l k!l 

Pulse Generator 
Yin Rise Time < l ns 
Source Impedance = 500 
PW?: 300 ns 
Duty Cycle < 2 3 

7-;-
o-..L....;;Jf--~~~~~-::-103 

ton 

Pulse Generator 

Vo'ut 
~;;;!;:;=90 3 

vas =-3 v 
Vin=+l5V 

Vin Ris·e Time < l ns 
Source Impedance = 500 
PW?: 300 ns 
D.uty Cycle < 2 3 

560 

5000 

+ 

·-------411 
0.0023 µF 0.0023eF 

910 

11 v 
+ 

lOV 

toN - toFF MEASUREMENT CIRCUIT 

1t----+---t11I 
.0023µF 0.0023µF 

0.005 µF 0.005µF 

+ 
V99 

+ 
¥cc= av 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

Pulse Gen.erator 

tr < 0.5 ns 
Z0 = ·5011 

ipd = A.verage Propagation per Transistor 

l=A.I RCH I LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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+6V 

0 
103 Pulse waveform 
at point 'A' 

-4V--::-t'"-~~--~~-

~s 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time :S l ns 

o-,--1-----10 3 
V·n 

90 3 

t off t off 
Vas= +12 v 
Vin=-15V 

To Sampling Oscillo~cope 
Input Impedance = 500 
Rise Time :S l ns 

Waveforms l and 2 Superimposed 



2N2443 
NPN HIGH-VOLTAGE AMPLIFIER AND OSCILLATOR 

SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION The 2N2443 is designed for high-voltage amplifier and oscillator circuits where Planar performance 

andreliabillty are essential. A guaranteed LVCEO oflOO volts,_ BVCBOofl20 voltsand4 wattrating(seebelowforconditions) 

permit higher bias voltages andlargei: voltage swings as encountered in series and shunt regulatorsforpower supplies andin 

servo amplifiers. 

A typical gain-bandwidth product_ of 80 megacycles and low output capacitance makes this device useful for high-voltage video 

amplifiers, deflection plate drivers for oscilloscopes and output stages of operational amplifiers. 

This device is designed to meet the environmental requirements of MIL-S-19500. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature5 
Storage Temperature 

Operating Junction Temperature 
Maximum Power Dissipation 

Tots! Dissipation at 25°C Case Temperature 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

__ Emitter to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL. CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol 

'TE 
•hFE 

'TE 
hFE 
hFE(-55°C) 

VBE(sat) 

VCE(sat) 

•vBE(sat) 

•vcE(sat) 

hfe 

Cobo 

cibo 

•1coo 
1coo(l50°C) 

NF 

VCEO(sust) 

BVCBO 

BVEBO 

tFACT 
Subgroup 

4 

la 

4 

4 

4 

4 

4 

la 

la 

4 

4 

4 

lb 

4 

4 

la 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Plllse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 20 Mc) 

Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Noise Figure (Note 6) 

Collector to Emitter SustaiJ>ing Voltage 
(Note 4) 

la Collector to Base Breakdown Voltage 

la . Emitter to Base Breakdown Voltage 

lb Emitter Cutoff Current *1EBO 
tNOTE: 
*NOTE: 

These Numerals Apply to the Fairchild FACT Program. 
"FACT PrOl!ram End-Point Measurement Parameter. 

Min. Typ. 

50 85 

40 80 

35 80 

20 55 

20 35 

0.6 0.7 

0.25 

0.8 

0.7 

2.5 4.0 

100 

120 

7.0 

12 

57 

0.4 

1.0 

5.0 

0.04 

Max. 

150 

120 

0.8 

0.4 

0.9 

1.2 

15 

85 

10 

15 

15 

10 

-65°C to +300°C 

200°c Maximum 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

nA 

µA 
db 

Volts 

Volts 

Volts 

nA 

4.0 Watts 

2.28 Watts 

0.8 Watt 

120 Volts 

100 Volts 

1:0 Volts 

Test Conditions 

Ic 50 mA VCE 10 v 

Ic 150 mA VCE 10 v 

1c 10 mA VCE 10 v 

1c 
0.1 mA VCE 10 v 

1c = 10 mA VCE • 10 v 

Ic 10 mA 1B 1.0 mA 

IC 10 mA IB 1.0 mA 

1c 50 mA 1B 5.0 mA 

Ic 50 mA 1B 5.0 mA 

Ic 50 mA VCE 10 v 

1E 0 VCB 10 v 

Ic 0 VEB 0.5 v 

IE 0 VCB 90 v 

IE = 0 VCB - 90 v 

Ic 0.3 mA VCE 10 v 

I = 30 
C (pulsed) 

mA 1B 0 

Ic 0.1 mA IE 0 

Ic 0 IE 0.1 mA 

1c 0 VEB 5.0 v 

NOTES: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratl~s .are limi~lng values above which the serviceability of any individual semiconductor device '!'ay be impaired. 

(2) These are steady state limits; T.he factory should be consulted on appUcations involving pulsed or low duty cycle operations. 

(3) These ratings glve a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8mW/°C), 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µ.sec; duty cycle "' 1%. 

(8) Frequency = 1.000 cps, Power ~~idth = 200 cps, RG = 510'2. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N2443 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

~ 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS* 

/,L 
~ VJ)L 

. o5m• -P' JL..Lj 
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Vl 

.02 ... 
L 
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Ia,. 0 
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u 
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E 40 

0 

' 20 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR VOLTAGE - VOLTS 
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T=25•c 
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Q21 mA 
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VcE - COLLECTOR VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

T=IOO'C i: 4m•z~·· 3mA 
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.:: 20 
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VeE - BASE VOLTAGE - VOLTS 
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2mA 
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/Ji 
.l!!!!i 

0.2 0.4 0.6 0.8 1.0 

Y1£ - BASE VOLTAGE - VOLTS 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS . 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

200~-~-~-~--~-~ 

00'----'---'----'12--~,6---'20 

I c - COLLECTOR CURRENT - mA 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

T 
l/cE"' 5Y 

le - COLLECTOR CURRENT - mA 

• Single family characteristic on Transistor Curve Tracer. 
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FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

Ic - COLLECTOR CURRENT - mA 

2.1 

1 2.4 

I 

~ 2.0 

i L6 

i 1.2 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

bre v.J" .1 

Lv. Iov 
J. 

J - 30mc 

~]ov 
k30V 

k&OV 

g,. J 
~IOV 

~ 0.8 

~ 
' .. 0.4 
.:; 

~5Y Iv,.,,, ~ov 

Va=30V l YC£'i60Y 

12 16 
1 c - COLLECTOR CURRENT - ntA 
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PULSED DC CURRENT GAIN 
VERSUS COLLECTOR· CURRENT 

PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 

50 100 150 

Tj - JllllCTION TEMPERATURE - •c 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

FAIRCHILD TRANSISTOR 2N2443 

TYPICAL ELECTRICAL CHARACTERISTICS 

IOO 

50 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 
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30 MC POWER GAIN AND 
NOISE FIGURE VERSUS 
COLLECTOR VOLTAGE 
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\ 
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~ l 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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BAND NOISE AGURE 
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SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 

50 100 l50 
le - COLLECTOR CURRENT - mA 

EMITTER-BASE ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

OJO.I0.20.Sl2 5!02050100 

le - COLLECTOR CURRUT - llA 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
FREQUENCY­

OUTPUT SHORT CIRCUIT 

- 20 o'--'--20'--'---'•'---'--'eo'---'--'ao'---'--'IOO 

f - FREOUENCY - 11C 

OUTPUT ADMITTANCE VERSUS . 
FREQUENCY­

INPUT SHORT CIRCUIT 

20 60 IO 100 
f - FREQUENCY - me 
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FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY -
OUTPUT SHORT CIRCUIT 

I - FREOUEllCY - •• 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

· 0o 20 40 IO 

I - FREQUEICY - .. 

IOO 
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FAIRCHILD TRANSISTOR 2N2443 

SMALL SIGNAL CHARACTERISTICS (f =} KC) 

Symbol tFACT Characteristic Min. Typ. Max. Units Test Conditions Subgroup 

hib 

hob 

hrb 

~e 

hie 

hoe 

tNOTE: 

~ 

~ 

4 Input Resistance 20 27 30 Ohms 1c: 1.0 mA VCB = 5.0 v 
4.0 6.3 8.0 Ohms 1c: 5.0 mA VCB = 5.0 v 

4 Output Conductance 0.11 0.5 µmho Ic 1.0 mA VCB = 5.0 v 
0.16 1.0 µmho 1c: 5.0 mA VCB = 5.0 v 

4 Voltage Feedback Ratio 0.36 1.25 xto"4 1c: 1.0 mA VCB = 5.0 v 
0.55 1.75 x10"4 le 5.0 mA VCB = 5.0 v 

4 Small Signal Current Gain 30 62 120 le 1.0 mA VCE = 5.0 v 
45 68 150 le 5.0 mA VCE = 5.0 v 

4 Input Resistance 510 1000 Ohms 1c: 5.0 mA VCE = 5.0 v 

4 Output Conductance 12 50 µmho 1c: 5.0 mA VCE = 5.0 v 

These Numerals Apply to the Fairchild FACT Program. 

TYPICAL COMMON BASE CHARACTERISTICS 

Vea= 5 Volts 
T • 25' C 

;r.b 
& .. X_ 
~ JI:'. z J2':h, 

v 1' .A 
H I~ 

.s 

Vcejs.oy 
~ 1.81--+-tt=-+--+--+-t--I I c • 5.0 mA 

I 
: t.61--+-~-+--+--+--t-f--+--4-..1 
3 
!i! 
e 1.• 1--+--t-tt--+--+-t-i---,i7<--

0.1 Q2 Q5 ID 2.0 5.0 10 20 50 
~1·=00,.....,__.,.,,........_!--.._4.50,.--Jc.......,~-4-~ 

Tj- JUNCTION TEMPERATURE -•c 
le - COLLECTOR CURRENT - IRA 

le - COLLECTOR CURRENT -mA 

JUNCTION 

C1 
R1 = 5°C/W 
R2 = 1•c1w 
R, = 1·c1w 
R4 = 5°C/W 
R5 = 120·c1w 

Vc1 ·COLLECTOR VOLTAGE - VOLTS 

TYPICAL COMMON EMITTER CHARACTERISTICS 

Vu: - COLLECTOR VOLTAGE - VOLTS 

u 3.o ~l~c-=~5.0-m~A-~~~~-.-~I h~'!,.111 

VcE=5.0 Volts J...d"" I 
!;' 2.0 1-+-+--+-+-+--+-+r--, /,I"'::;......, 

~J.·_.. hte 

~ ~~ w 

Tj- JUNCTION TEMPERATURE- •c 

TYPICAL THERMAL EQUIVALENT CIRCUIT 

c, = 50xl0 .. joules/°C 
C1 = 400xl0·• joulesj°C 
c, = 4xlO-• joules/°C 
C4 = 40x10-• joules/°C 
C5 = 625xl0-• joulesj°C 

AMBIENT 

T 1 = 250xlO:• sec R =Thermal resistance in degrees Centigrade per watt. 
T1 = 2.8xl0-• sec C =Thermal capacitance in joules per degree Centigrade. 
T3 = 28xlO-• sec T =Thermal time constant in seconds. 
T4 = 200xlO-• sec P= Power in watts. 

sec For explanation of temperature rise calculation see APP-53. 
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2N2475 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION -The Fairchild 2N2475 is an NPN silicon PLANAR* epitaxial transistor designed 

specifically for high-speed, low-power saturated switching applications. 

*Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25"C Free Air Temperature 

at lOO'C Case Temperature 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 4] 

V EBO Emitter to Base Voltage 

IC Collector Current 

[Notes 2 and 3 J 
[Notes 2 and 3] 

-65°C to +300°C 

200°c Maximum 

300"C Maximum 

0.3 Watt 

0,5 Watt 

15 Volts 

6.0 Volts 

4.0 Volts 

Limited by power dissipation 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 30 150 

hFE DC Current Gain 20 

hFE DC Current Gain 20 

hFE (-55°C) DC Current Gain 15 

VBE Base-Emitter Voltage 0.8 1.0 Volt 

VCE(sat) Collector Saturation Voltage 0.4 Volt 

hfe High Frequency Current Gain (f = 100 MHz.) 6.0 

cob Output Capacitance 3.0 pF 

cib Input Capacitance 2.5 PF 

ICBO Collector Cutoff Current 50 nA 

ICBO (150°C) Collector Cutoff Current 5.0 µA 

IEBO Emitter Cutoff Current 10 µA 

BVCBO Collector to Base Breakdown Voltage 15 Volts 

V CEO(sust) Collector to Emitter Sustaining Voltage 6.0 Volts 
[Notes 4 and 5 ] 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

TS Charge Storage Time Constant (see Figure 1) 6.0 nsec 

Ton Turn On Time (see Figure 2) 20 nsec 

Toff Turn Off Time (see Figure 2) 15 nsec 

(See notes on back page) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 
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TEST CONDITIONS 

IC 20 mA VCE 0.4 v 

IC 50 mA VCE 0.5 v 

IC 1.0 mA VCE 0.3 v 

IC 20 mA VCE 0.4 v 

IC 20 mA IB 0.66 mA 

IC 20 mA IB 0.66 mA 

IC 20 mA VCE 2.0 v 

IE 0 VCB 5.0 v 

IC 0 VEB 0.5 v 

IE 0 VCB 5.0 v 

IE 0 VCB 5.0 v 

IC 0 VEB 4.0 v 

IC lOuA IE 0 

IC = 10 mA IB 0 
(pulsed) 

IE = 10 µA IC 0 

IC =5.0mA, IB1=5.0 mA, IB2 = -5.0mA 

le =20mA, IB1=1.0mA,IB2 = -1.0mA 

IC= 20mA,IB1=1.0 mA, IB2 = -1.0mA 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CbRPORATION 



NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired 

(2) These are steady state limits, The fsctory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-am!)ient thermal resistance of 583° C/watt (derating factor of 1. 71 mW/°C), 

(4) Rating refers' to a high-current point where collector-to-emitter voltage is lowest, For more information send for Fairchild Publication APP-4. 

(5) Pul.se Conditions: length " 300 µsec; duty cycle s 2'/o, 

43011 0.1 
~"""!\,---~ f--o v out 

0.1 

Vin= -3.5V ~ 
Pulse Generator 
Output Z = 50 11 50 Q 530 11 
Rise Time < 1 nsec 
Pulse Length > 300 nsec 
Duty Cy.cle < 2% -=-

+ 

0.1 

5011 

0.1 

+ 

Scope Monitored 
Rise Time < 0.5 nsec 
Input Capacitance 
Of Probe :S 2.5 pF 
With Shunt 
Resistance > l Kl1 

VBB = 5.2V -=- Vee = 3.0V 

v. 
In 0 1 

Pulse Generator =F' Output Z = 50 11 
Rise Time < l nsec 
Pulse Length > 300 nsec 5011 
Duty Cycle < 2% 2K 

Figure 1 

3411 0.1 
~-"J'J\r---1 ~ Vout 

5011 

+ 
Vee 

Scope Monitored 
Rise Time < 0.5 nsec 
Input Capacitance 
Of Probe :S 2.5 pF 
With Shunt 
Resistance > l Kl1 

Figure 2 
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2N2476·2N2477 
FAIRCHILD NPN SILICON PLANAR EPITAXIAL TRANSISTORS 

HIGH-SPEED SWITCHES 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2848 

GENERAL DESCRIPTION - The Fairchild 2N2476 and 2N2477 are NPN silicon PLANAR epitaxial transistors designed 

specifically for high-speed saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +300°C 

200°c Maximum 

2.0 Watts 

0.6 Watt 

60 Volts 

20 Volts 

5.0 Volts 

Collector Current Limited by power dissipation only 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
2N2476 

Symbol Characteristic Min. Max. 

hFE DC Current Gain 20 

VBE Base-Emitter Voltage 1.0 

VBE Base-Emitter Voltage 

VCE(sat) Collector Saturation Voltage 0.4 

V CE(sat) Collector Saturation Voltage 

V CE(sat) Collector Saturation Voltage 0.75 

hfe High Frequency Current Gain (f = 100 me) 2.5 

cob Output Capacitance 10 

1CBO Collector Cutoff Current 0.2 

ICBO(l50oC) Collector Cutoff Current 200 

1EBO Emitter Cutoff Current 100 

BVCBO Collector to Base Breakdown Voltage 60 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 

BVEBO Emitter to Base Breakdown Voltage 5.0 

ts Storage Time (Note 6) 25 

t Turn On Time (Note 7) 25 
on 

toff Turn Off Time (Note 6) 45 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cyde operations. 

(3) These ratings give a maximum junction temperature of 2oo~c and junction-to-case thermal resistarlce of 87.5"C/watt (derating factor 
of ll.4 mW/"C; junction-to-ambient thermal resistance of 292"C/watt (derating factor of 3.42 mW/"C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length';'; 400 µsec; duty cycle<;: 3%. 
(6) See Figure 2 for exact values of fc• 181 , and 182. 

{?)See Figure 1 for exact values of le and r81 , 

2N2477 

Min. Max. Units· Test Conditions 

40 le= 150 mA VCE = 0.4 v 
Volts le = 150 mA IB 7.5 mA 

0.95 Volts le= 150 mA IB = 3.75 mA 

Volts IC= 150 mA IB = 7.5 mA 

0.4 Volts IC= 150 mA IB = 3.75 mA 

0.65 Volts IC= 500 mA IB 50 mA 

2.5 I = c 
50 mA VCE = 10 v 

10 pf IE= 0 VCB = 10 v 
0.2 µA IE= 0 VCB = 30 v 
200 µA IE= 0 VCB = 30 v 
100 µA Ic = 0 VEB = 5.0 v 

60 Volts IC= 10 µA IE 0 

20 Volts IC = 50 mA(pulsed) IB 0 

5.0 Volts IE= 100 µA IC 0 

25 nsec le z 150 mA, !Bl z 15 mA, IB2 z -15 mA 

25 nsec Ic z 150 mA !Bl ·z 15 mA 

45 nsec Ic z 150 mA, !Bl z 15 mA, IB2 z -15 mA 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

9-162 



Vin ( Note 1) 1 KQ 

50Q 

FIGURE 1 - Turn-On Test Circuit 

Vcc=6.4V 

4011 
Vout (Note 2 l 

TYPE 
2N2476 
2N2477 

0 

FIGURE 2 - Turn-Off and Storage Time Test Circuit 

Vcc=6.4V OIK_O% 
Vin 

·-- -17.7V 4011 

1 KQ 

v88 = 15.9 v 
( Note 2 l 

Vout (Note 2l 

TYPE 
2N2476 
2N2477 

Note 1: Input voltage (V1N) obtained from mercury-relay type pulse 

generator having an output. impedance of 50 ohms. VIN rise 

time <2 nsec; pulse duration >150 nsec; and duty factor 

<2%. 

Note 2: Input and output waveforms monitored by means o( a sampling 
oscilloscope or other indicating device having a rise time 

<O. 5 nsec; input capacitance of probe <2. 5 pl with shunt 

resistance of 1 megohm. 
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2N2483 • 2N2484. 
NPN LOW LEVEL, LOW NOISE TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

The 2N2483 and 2N2484 are NPN double-diffused silicon PLANAR transistors designed for use in high-performance, 
low-level, low-noise amplifier circuits from audio through high-frequency ranges. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Note 2 and 31 

at 10D°C Case Temperature !Note 2 and 31 
at 25°C Ambient Temperature !Note 2 and 31 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vao Collector to Emitter Voltage [Note 41 
V,.o Emitter to Base Voltage 
le Collector Current 

- 65°C to + 300°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

60 Volts 
60 Volts 
6.0 Volts 
50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FACTt 2N2483 2N2484 
SYMBOL SUBGROUP CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,, 4 DC Pulse Current Gain [Note 51 280 500 430 800 le= !OmA Vee= 5.0 V 
hFE 4 DC Current Gain 175 230 250 450 le= LO mA Vee= 5.0 V 
h,, 4 DC Current Gain 100 200 200 430 le= 500 µA Ve,= 5.0 V 
h,, 4 DC Current Gain 75 140 175 375 le= 100 µA Vee= 5.0 V 

*hfE la DC Current Gain 40 80 120 100 290 500 le= 10 µA Vee= 5.0 V 
h,, 4 DC Current Gain 30 200 le= LO µA Vee= 5.0 V 
h,. (-55°CJ 4 DC Current Gain 10 20 le= 10 µA Ve,= 5.0 V 
Vae (on) 4 Emitter-Base On Voltage 0.5 0.57 0.7 0.5 0.57 0.7 Volts le= 100 µA Vce=S.OV 

*Vee !sat) la Collector Saturation Voltage 0.2 0.35 0.2 0.35 Volts le= l.OmA I,= 0.1 mA 
h,. 4 High Frequency Current Gain (f = 5.0 me) 2.4 4.0 3.0 4.0 le= 50 µA Vee= 5.0 V 
h,, 4 High Frequency Current Gain (f = 30 mcl 2.0 2.3 2.0 2.6 le= 500 µA Ve<'= 5.0 V 

*lc~o lb Collector Cutoff Current 0.1 10 0.1 10 nA le= 0' Vea= 45 V 
fc.o (!50°C) 4 Collector Cutoff Current 0.2 10 0.2 10 µA le= 0 'Vea= 45 V 

*leso lb Emitter Cutoff Current 0.1 10 0.1 JO nA le= 0 v .. = 5.0 v 
lceo 4 Collector-Emitter Cutoff Current 0.1 2.0 0.1 2.0 nA 1, = 0 Vee= 5.0 V 
C,, 4 Output Capacitance 3.5 6.0 3.5 6.0 pf 1, = 0 Veo = 5.0 V 
CTE 4 Emitter Transition Capacitance 3.5 6.0 3.5 6.0 pf le= 0 v .. = 0.5 y 
BVeoo la Collector to Base Breakdown Voltage 60 60 Volts le= 1011A 1, = o 
Vceo (sust) la Collector to Emitter Sustaining Voltage 60 60 Volts le= !OmA 1, = 0 

[Note 4 and 51 (pulsed) 
BVuo la Emitter to Base Breakdown Voltage 6.0 6.0 Volts le= 0 I, = 10 µA 
NF 4 Wide Band Noise figure !Note 6l 1.9 4.0 1.8 3.0 db le=IOµA Vee= !J.O V 
NF 4 Narrow Band Noise figure [Note 71 1.9 4.0 1.8 3.0 db lc=l011A Ve,= 5.0 V 
NF 4 Narrow Band Noise figure !Note 81 0.7 3.0 0.6 2.0 db le= lOµA Ve,= 5.0 V 
NF 4 Narrow Band Noise figure [Note 91 4.0 15 4.0 10 db le= IO µA Vee = 5.0 V 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
•NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be Impaired. 
(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 146'C/Watt (deratlngfactor of 6.9 mW /'C); junction-to-

ambient thermal resistance of 486'C/Watt (deratlng factor of 2.1 mW /'C). 
(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length• 300 µ.sec; duty cycle• 1%. 
(6) R8 • 10 KO; Power Bandwidth of 15.7 Kc with 3 db points at 10 cycles and 10 Kc. 

(7) f • l Kc; Rs • 10 Kn; Power Bandwidth of 200 cps. 
(8) f • 10 Kc; R8 = 10 Kn; Power Bandwidth of 2 Kc. 

(9) f • 100 cps; R8 • 10 Kn; Power Bandwidth of 20 cps. 
Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corpor.ation 

l=.A.IRCHILC 
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2N2509 • 2N2510 • 2N2511 
NPN LOW-LEVEL, LOW-NOISE 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• HIGH GAIN ••••• hFe = 40 (MIN) (2N2509) AT 10 mA 
••••• hFe = 150-500 (2N2510) AT 10 mA 
••••• hFe = 240-750 (2N2511) AT 10 mA 

• HIGH VOLTAGE ••• LVceo = 80 V (MIN) (2N2509) 
••• LVceo = 65 V (MIN) (2N2510) 
••• LVeeo = 50 V (MIN) (2N2511) 

• LOW NOISE ••••• NF= 4.0 dB (MIN) (2N2510/11) AT 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

at 100°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 

Veeo Collector to Base Voltage 
Vew Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

2N2509 
125 Volts 
80 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N2509 
SYMBOL CHARACTERISTICS MIN. MAX. 

hFE DC Current Gain 40 
hFE DC Current Gain 25 
hFE(-55°C) DC Current Gain 20 
hFe(-55°C) DC Current Gain 

hFe DC Current Gain 

VCE(sat) Collector Saturation Voltage 1.0 

Vee( sat) Base-Emitter Voltage 0.9 
hfe High-Frequency Current Gain (f = 30 MHz) 1.5 
lceo Collector Cutoff Current 5.0 

lceo Collector Cutoff Current 

lceo Collector Cutoff Current 
lceo(150oC) Collector Cutoff Current 10 
lcso(l50oC) Collector Cutoff Current 
lcso(l50oC) Collector Cutoff Current 

leso Emitter Cutoff Current 2.0 

Cobo Output Capacitance (f = 1.0 MHz) G.O 

cibo Input Capacitance (f = 1.0 MHz) 10 
NF Noise Figure (f = 1.0 KHz) 7.0 

rb'Cc Collector-Base Time Constant (f = 4.0 MHz) 800 
BVcso Collector to Base Breakdown Voltage 125 

VeEO(sus) Collector to Emitter Sustaining Voltage (Note 4) 80 
BVeso Emitter to Base Breakdown Voltage 7.0 

See notes on back page 

-65°C to +300°C 
+200°C 

1.2 Watts 
O.G8 Watt 
0.3G Watt 

2N2510 2N2511 
100 Volts 80 Volts 

G5 Volts 50 Volts 
7.0 Volts 7.0 Volts 

2N2510 2N2511 
MIN. MAX. MIN. MAX. 

150 500 240 750 
75 120 
GO 100 
25 40 

80 
1.0 1.0 
0.9 0.9 

1.5 1.5 

5.0 
5.0 

10 
10 

2.0 2.0 
G.O G.O 
10 10 
4.0 4.0 

800 800 
100 80 
65 50 
7.0 7.0 
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UNITS 

Volts 
Volts 

nA 
nA 
nA 
µA 
µA 
µA 
nA 
pf 
pf 
dB 

ps 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0· 18) outline 

NOTES: 

.195DIA 

.178 

.030 
MAX. 

Seating t­
Plane 

All dimensions in inches 
Leads are gold-plated Kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

TEST CONDITIONS 

le= 10 mA Yee= 5.0V 
le=lOµA VeE = 5.0V 
le= 10 mA VeE = 5.0 v~ 
le= lOµA Vee= 5.0V 
le= 1.0 µA VcE=5.0V 
lc=5.0mA le= 0.5 mA 
le= 5.0 mA le= 0.5 mA 
lc=5.0mA VcE = lOV 
le= 0 Vee= lOOV 
le= 0 Vee= 80V 
le= 0 Vee= GOV 
le= 0 Yes= lOOV 
le= 0 Vcs = 80V 
le= 0 Vcs =GOV 
lc=O Yes= 5.0V 
le= 0 Yes= 5.0V 
lc=O VES = 0.5V 
le= lOµA Yee= 5.0V 
BW = 200 Hz RGr = 10 kn 
le= 10 mA Yes= lOV 
le= lOµA IE= 0 
le= 10 mA 16 =0 
le= 0.1 µA lc=O 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N2509 • 2N2510 • 2N2511 

NOTES: 

(I) These 'ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 

thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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2N2586 
NPN LOW-LEVEL, LOW-NOISE 

DIFFUSED SILICON PLANAR"'TRANSISTOR 

GENERAL DESCRIPTION The Fairchild 2N2586 is an NPN PLANAR transistor designed for use in low-

level, low-noise amplifier circuits from audio through high-frequency ranges. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature {Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain {Note 5) 600 

hFE DC Current Gain 150 

hFE DC Current Gain 120 360 

hFE DC Current Gain 80 

hFE(-55°C) DC Current Gain 40 

V CE{sat) Collector Saturation Voltage 0.5 Volts 

VBE Base-Emitter Voltage 0.7 0.9 Volts 

hfe High Frequency Current Gain {f = 30 MHz) 1.5 

Cobo Common Base Open Circuit Output Capacitance 7.0 pF 
{f = 1.0 MHz) 

ICBO Collector Cutoff Current 2.0 nA 

1CES 
Collector-Emitter Cutoff Current 2.0 nA 

ICES{l 70°C) Collector-Emitter Cutoff Current 10 µA 

1CEO 
Collector-Emitter Cutoff Current 2.0 nA 

1EBO 
Emitter Cutoff Current 2.0 nA 

NF Spot Noise Figure {RG = 1 M Q; f = 10 kHz) 2.0 dB 

NF Spot Noise Figure (RG = 10 k Q; f = 10 kHz) 2.0 dB 

NF Spot Noise Figure {RG = 10 kQ; f = 1.0kHz) 3.0 dB 

NF Spot Noise Figure (RG = 1 M Q; f = 1.0 kHz) 3.5 dB 

Additional Electrical Characteristics on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN ViEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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-65°C to +300°C 

175°C Maximum 

0.6 Watt 

0.3 Watt 

60 Volts 

45 Volts 

6.0 Volts 

30 mA 

TEST CONDITIONS 

IC 10 mA VCE 

Ic 500 µA VCE 

Ic 10 µA VCE 

IC 1.0 µA VCE 

IC 10 µA VCE 

IC 10 mA IB 

IC 10 mA IB 

IC 500 µA VCE 

IE 0 VCB 

IE 0 VCB 

VCE 45 v VBE 

VCE 45 v VBE 

1s 0 VCE 
I c 0 VEB 

Ic 1.0 µA VCE 

Ic 10 µA VCE 

IC 10 µA VCE 

Ic 1.0 µA VCE 

5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
0.5 mA 

0.5 mA 

5.0 v 
5.0 v 

45 v 
0 

0 

5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 
5.0 v 

Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N2586 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS , 

hie Input Resistance (f = 1.0 kHz) 4.5 18 Kohms le 1.0 mA VeE = 5.0 v 
hoe Output Admittance (f = 1.0 kHz.) 100 µ.mhos Ie = 1.0 mA VeE 5.0 v 
hf e Small Signal Current Gain (f = 1.0 kHz) 150 600 Ie 1.0 mA VeE 5.0 v 
BVeBO CoUector to Base Breakdown Voltage 60 Volts Ie = 10 µ.A IE = 0 

VeEO(sust) eoUector to Emitter Sustaining Voltage 45. Volts le 10 mA 1s 0 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts IE = 10 µ.A Ie = 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) '1'.hese ratings give a ~mum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/"C). . 

(4). 'ating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP~4. 

i (5) . ~lse Conditions: length = 300 µsec; duty cycle ~ 2%. 
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2N2605 
PNP LOW LEVEL, LOW NOISE TYPE 

DIFFUSED SILICON PLANAR II TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD FT0019 

GENERAL DESCRIPTION - The Fairchild 2N2605 is a PNP double-diffused silicon PLANAR II 

transistor designed for use in high-performance, low-level, low-noise amplifiers from audio 

to high frequency ranges. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Lead Temperature (Soldering, 1/16" ±1/32", 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 4 and 5) 

-65°C to +200°C 

230°C 

1.2 Watts 

0.4 Watt 

-60Volts 

-45 Volts 

-6.0Volts 

30mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Max. Units 

hFE DC Current Gain (TA= -55°C) 20 IC 

hFE DC Current Gain 100 300 IC 

hFE DC Current Gain 150 IC 

hFE DC Current Gain (Notes 4 & 5) 600 IC 

BVCBO Collector to Base Breakdown -60 Volts IC 
Voltage 

LVCEO Collector to Emitter Limiting -45 Volts IC 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown -6.0 Volts IC 
Voltage 

ICBO Collector Cutoff Current 10 nA IE 

ICES Collector Reverse Current 10 nA VCE 

ICES Collector Reverse Current 10 µA VCE 
(TA= 170°C) 

IEBO Emitter Cutoff Current 2.0 nA IC 

(See notes on back page) 

Test Conditions 

10 µA VCE = -5.0 v 
10 µA VCE = -5.0 v 
500 µA VCE = -5.0 v 
10 mA VCE = -5.0 v 
10 µA IE 0 

10 mA IB 0 

0 IE 10 µA 

0 VCB = -45 v 
= -45 v VEB 0 

= -45 v VEB 0 

= 0 VEB = -5.0 v 

IRCHILC 

SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Max. Units Test Conditions 

VBE(sat) Base Saturation Voltage -0.7 -0.9 Volts IC 10 mA IB 0.5 mA 
(Notes 4 & 5) 

V CE(sat) Collector Saturation Voltage -0.5 Volts IC 10 mA IB = 0.5 mA 
(Notes 4 & 5) 

hfe High Frequency Current Gain 1.0 IC 0.5 mA VCE = -5.0 v 
(f = 30 Mc) 

Cobo Common-base, Open-circuit 6.0 pf IE 0 VCB = 5.0 v 
Output Capacitance (f = 1.0 Mc) 

NF Wide Band Noise Figure 3.0 db IC 10 µA VCE = -5.0 v 
(f=lOKc) (Note 6) 

Re(hie) Real Part, Input Impedance (f = 100 Mc) 200 Ohms IC 1.0 mA VCE 5.0 v 

SMALL SIGNAL CHARACTERISTICS (f = I Kc) 

Symbol Characteristic Min. Max. Units Test Conditions 

hib Input Resistance 25 35 Ohms IE 1.0 mA VCB -5.0 v 
hob Output Conductance 1.0 µmho IE 1.0 mA VCB -5.0 v 
hf e Small Signal Current Gain 150 600 IE 1.0 mA VCE -5.0 v 
hrb Voltage Feedback Ratio 10 xl0- 4 

IE 1.0 mA VCB -5.0 v 

NOTES: 

(1) These ratings· are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.9mW/°C; junction-to-ambient 
thermal resistance of 438°C/Watt (derating factor of 2.28 mW /°C). 

(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 

(6) Rg = 10 KOhms, Power Bandwidth= 15.7 Kc. 
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2N2616 • 2N2729 
NPN ULTRA-HIGH FREQUENCY 

OSCILLATOR AND AMPLIFIER TYPE 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N2616 and 2N2729 areNPN Double-DiffusedSiliconPlanar Epitaxial 

Transisfors. They are designed for low-noise, high-frequency amplifiers; 1 GHz local oscillators; 

non~neutralized IF amplifiers and non-saturating circuits with rise and fall times of less than 

2. 5 nanoseconds. 

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage. Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

-65°C to +300°c 

+200°C Maximum 

+300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at. 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector . to Base Voltage 

Collector to ~mltter Voltage (Note 4) 

Emitter to Base Voltage 

Coliector Current 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol 

~E 
VBE(sat) 

VCE(sat) 

Cobo 

cibo 

1cBO 
ICBO(l50°C) 

hfe 

BVCBO 

BVEBO 

NOfES: 

Characteristic 

DC Current Gain 

Pulsed Base-Emitter Saturation Voltage (Note 6) 

Pulsed Collector-Emitter Saturation Voltage (Note 6) 

Outp'!t Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

High Frequency Current Gain 
(f = lOOMHz) 

·Available Power Gain (neutralized) 
(f = 200 MHz) 

l'ower Output (f = 500 MHz) 

Collector Efficiency (f = 500 MHz) 

Noise Figure (Note 5) 

Collector to Emitter Sustaining Voltage 
(Note 4) 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Min. 

20 

6.0 

15 

30 

25 

15 

30 

3.0 

0,8 Watt 

0.3 Watt 

30 Volts 

15 Volts 

3.0 Volts 

50mA 

Typ. 

50 

2.4 

9,0 

18 

45 

in aCCQrdance with 
JEDE.C (T0· 18) outline 

.195 DIA rn~~ DIA. . 178 .03~g .~10 
MAX. .170 

~:;~·I i 
3LEADS n n n .500 MIN. 

:gu DIA. u u u_l 

NOTES: AlldimenS1ons1n1nc:hes 
Lt1dsart1old·pl1ttdKov•r' 
Le•dNo.3internallyc:o11neetedtoc:n1 
Packl1ew111ht1s0.441rlm 

Max. 

1.0 

0.4 

2.8 

2.0 

10 

1.0 

6.0 

Units 

Ic 
Volts Ic 
Volts 1c: 

pF IE 
pF 1c: 
nA 1E 
µA 1E 

Ic 

dB Ic 

mW Ic 

% Ic 
dB Ic 

Volts Ic 

Volts 1c: 
Volts Ic 

= 

= 

in accordance with 
JEDEC (T0·461 outline 

i-----1-~ DIA . 

.085 
I l---l4-T- .065 

COLLECTOR 

NOTES: All dimension• In inches 
Leads1reaokl·platedKo¥1r 
LudNo.3internellyconnectedtoc11e 
Pldtqe weight is 0.34 1r1m 

Test Conditions 

3.0 mA VCE 1.0 v 
10 mA 1a 1.0 mA 

10 mA 1a 1.0 mA 

0 VCB 10 v 
0 VEB = 0.5 v 
0 VCB 15 v 
0 VCB 15 v 
4.0 mA VCE 10 v 

6.0 mA VCE 12 v 

8.0 mA VCE 15 v 
8.0 mA VCE 15 v 
1.0 mA VCE = 6.0 v 
3.0 mA 1a 0 

1.0 µA 1E 0 

0 1E 10 µA 

• Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.· 

(3) These ratings give a 111aximum junction temperature of 200°C and junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C), 

(4) ·Rating refers to a high current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/2. · 

(5) f = 60 MHz,.RG = 400'2. 

(6) Puise Conditions: length = 300µs; duty cycle :S 1 % 
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2N2695 • 2N2696 • 2N2927 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N2695, 2N2696, and 2N2927 are PNP silicon .PLANAR epitaxial transistors designed for digital and analog 
applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, at high currents, makes 
them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature £Note 2 and 31 

at 100°C Case Temperature £Note 2 and 31 

2N2695 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

2.0Watts 
1.0 Watt 

at 25°C Ambient Temperature !Note 2 & 31 0.36Watt 

Maximu.m Voltages 

Vet0 Collector to Base Voltage -25 Volts 
VeEO Collector to Emitter Voltage !Note 41 -25 Volts 
v .. o Emitter to Base Voltage -4.0Volts 
le Collector Current !Note 21 500 mA 

2N2696 2N2927 

-65°C to +200°C -65°C to +200°C 
200°C Maximum 200°C Maximum 
300°C Maximum 300°C Maximum 

1.2 Watts 3.0 Watts 
0.68Watt 1.7 Watts 
0.36Watt 0.8 Watt 

-25 Volts -25 Volts 
-25Volts -25 Volts 
-4.0Volts -4.0Volts 

500mA 500mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h,e DC Pulse Current Gain £Note 51 30 130 le= 50mA Vee= -1.0V 
h,e DC Pulse Current Gain £Note 51 20 le= 300mA Vee= -2.0 V 
h,e (-55°Cl DC Pulse Current Gain !Note 51 12 le= 50mA Vee= -1.0V 
vii (sat) Base Saturation Voltage -1.1 Volts le= 50mA I,= 2.5mA 
vii (sat) Base Saturation Voltage -2.0 Volts le= 300mA I,= 30mA 
Vee (sat) Collector Saturation Voltage -0.25 Volts le= 50mA I,= 2.5 mA 
Vee (sat) Collector Saturation Voltage -1.0 Volts le= 300mA 11 = 30 mA 
h,. High Frequency Current Gain (f = 100 mcl 1.0 le= 50mA Vee= -3.0V 
C.b Output Capacitance 20 pf le= 0 Ve1 = -lOV 
lero Collector Cutoff Current 25 nA le= 0 Ve1 = -IOV 
lero !150°Cl Collector Cutoff Current 5.0 µA le= 0 Ve1 = -lOV 
BVeao Collector to Base Breakdown Voltage -25 Volts le= lOOµA le= 0 
Veeo (sustl Collector to Emitter Sustaining Voltage -25 Volts le= JOmA 1. = 0 

!Note 4 & 51 (pulsed) 
BVeao Emitter to Base Breakdown Voltage -4.0 Volts le= 0 le= 100 µA 
T •• Turn On Time !Note 61 75 nsec le::::::: 300 mA 111 :::::::30mA 
T.u Turn Off Time [Note 61 170 nsec le::::::: 300 mA 111 ::::::: 30 mA I.,:::::: -30 mA 

... 
Copyright 1964 by Fa1rch1ld Semiconductor, a d1v1s1on of Fa1rchrld Camera and Instrument Corporation 

NOTES: 
(1) These ratings pre limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junction-to-case thermal resistance of 87.5°C/watt (derating factor 

of 11.4 mW/"C) for the 2N2695; for the 2N2696 146°C/watt (derating factor of 6.9 mW/"C); for the 2N2927 58.3°C/watt (derating factor 
of 17.2 mW/"C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.1 mW/"C) for the 2N2695 and 2N2696; for 
the 2N2927 219°C/watt (derating factor of 4.56 mW/"C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Pub. APP-4. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 111 , and 111• 
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FAIRCHILD TRANSISTORS 2N2695 • 2N2696 • 2N2927 

TYPICAL COLLECTOR AND BASE CHARAC,TERISTICS* 

ACTIVE REGION SATURATION REGION 

·500 } T 1imA -50 mA 
1-T - 100°c 

IJOmA 
-20mA 

I 

18 • -lOmA 

!!! 
~ ·Bf-t-:""""t ...... "'f---t-ftt--tr--t---l 
8 

::1 
1 ' 

JU_ 

d I/ 

Vu 1 

_u -100 

·5-0 -1.6 -2.0 0 ·0.4 ·O 8 1.2 ·1 .6 
VcE - COUICTOR VOLTAGE • VOLTS VcE • COLL£CTOR VOLTAGE • VOLTS VBE - BASE VOLTAGE - VOLTS 

·2 .o 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

JJ 

·0.1 -1 .. 0 ·10 ·100 ·500 

!9 -1.0 
g 

~ ·0.5 

~ 
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~ ·0.2 

I -0.1 
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8 
' ·0.02 

~ 

'c • COLLECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

. CURRENT 

f:=1c • 101 8 

~ 

7ff 
] .k(, ff' 

'.t1(, 

·50 
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'I! ·16 
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·20 -50 
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• Single family characteristics on Transistor Curve Tracer 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
• O.J,.---,---,--,--,--,--,--..,....-, 

TA· 25°C 
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L 

100 

10 

VBE • BASE VOLTAGE • VOLTS 

VBE - BASE VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

c 
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~ -1.5 

°' g 
~ -1.3 
~ 

~ -1.l 

m 
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FAIRCHILD 1fRINSIS1fORS INl615 • INl696 • INlllf 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 
soo~~~~~------.-~~~ 

-50 -100 -200 
le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

-soo 

o~~~~~+--~~~--+-~ 

-~ -10 

0 -10 -20 -30 -40 -so -60 
I Bl - TURN ON BAS£ CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

00=-'--~10~~-2~0~-~30~~40~--*so~~-60 

Isl - TURN ON BASE CURRENT - mA 

-so 

SWITCHING TIMES VERSUS 
TEMPERATURE 

TA - AMBIENT TEMPERATURE - "C 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

IBl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

MONOSTABLE BLOCKING OSCILLATOR 

VIN• l,SV MIN 
PW= l40nsec MIN 

SL o--,,_..,soo11-~--+---; 
SOQ 

Vee ~ -20v 

son 

le ~ -300mA 

tr = 40nsec 

~ • 20nsec 

~ 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITIER VOLTAGE 

-20 
IBl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

' -40t---+----+----+-++--l------¥----+--I 
§ 
; 
" - 30 >----+---+--

~ 
~-~t---r----t--rt---+t---Ir-+-crb.-c--i 
2 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ -301----+----+-t---I----' 
l\l 
B 
ljj 
;;§ ·20 t---t---+---+--+t--

~ 
z 

2 
-10 l-+--4:;~17"'"f---!!l.~=-t----1 

IBl - TURN ON BASE CURRENT - mA 

< 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

so.-------,---,c--r-,..--,--.--,,, 
I-TA• 25"C+--t--j_+-------<---+--+-t-t 

le - COLI.ECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 
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~ 

I Bl - TURN ON BASE CUR RENT - mA 

~ 
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~ 
!!! 
" -61--t-7''f--t--l----bo"f---+---+----+--1 

~ * -4t--t-7F-t--t--t---:b-"F-1--lf---l 

~ 

-6 
I Bl - TURN ON BASE CURRENT - mA 

Ton and T off TEST CIRCUIT 

9-18.1 

-9:U--
PULSE SOURCE 

Rise Times 6nsec 
ZIN •SOQ 

PN s 500nsec 

+4.0V -lOV 

3300 JOO 

1400 



FAIRCHILD TRANSISTORS 2N2695 • 2N2696 • 2N2927 

3 
§ I 
e 
~-
~ 0.5 --+--+--,1<.-1---+--+---+--+-t 

rJ 
iii !!!' 0.2 

~ u 0.11..___..__.._,_..__----L _ __.___.__,_. 
-5 -ID -20 -I -2 

le - COllfCTOR CURRENT - mA 

SMALL SIGNAL CHARACTERISTICS 

}' I. 5 
-JmA IQ 

41- lc -I. 
YcE" -IOV 

~< I. 3 
~ 

3 I. 2 

!S g 
~-

JJ 
~ 

3 I.I § I. I 
§ 

e 
!:;: 1.0 

~ 
~ 
!!! 
~ 

~ YcE - COLLECTOR VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - "C 

h PARAMETERS (f = lkc) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

h;. 
h .. 
h .. 
h1. 

FDIOO 

Input Resistance 
Output Conductance 
·voltage Feedback Ratio 
Small Signal Current Gain 

20mc BINARY COUNTER 

50 

Yee· -2.5v 

~ 

SINE WAVE INPUT 
f • 20mcs 

50 

25 

FDIOO 

480 1500 ohms le= lOmA 
80 1200 µmhos le= lOmA 

162 2600 xlo·• le= lOmA 
74 18{1 le= lOmA 

LINE DRIVER 

+Vee 

_n_ 

\ 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2845 · 2N2846 · 2N2847 · 2N2848 
NPN HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR• EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The 2N2845, 2N2846, 2N2847, and 2N2848 are NPN double­
diffused silicon PLANAR epitaxial transistors designed primarily for high-speed, 20-60 
volt switching applications at collector currents up to 500 milliamperes. They are excel­
lent drivers, featuring 20 nanosecond transition times for rod and magnetic memory, 
clock drivers for magnetic logic circuits, and general purpose circuitry. These devices 

· are also useful as high frequency DC to DC converters. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

!Notes 2 and 31 
at 100°C Case Temperature 

[Notes 2 and 31 
at 25°C Ambient Temperature 

[Notes 2 and 31 

2N2845 
2N2847 

-65°C to +300°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 

2N2846 
2N2848 
3.0 Watts 

0.68 Watt 

0.36 Watt 

1.7 Watts 

0.8 Watt 

2N2845 2N2847 
Maximum Voltages 2N2846 2N2848 

Veao Collector to Base Voltage 60 Volts 60 Volts 
Ve'° Collector to Emitter Voltage !Note 41 30 Volts 20 Volts 
V .. o Emitter to Base Voltage 5.0 Volts 5.0 Volts 

ELECTRICAL CHARACTERISTICS 125°C Free Air Temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:&~:DIA. 

NOTES: All dimenSIOM m inchff 
LeadsarellOld·platedkcwar 
Collectormtemall,C<W1nectedtocase 
Packaaeweilhtas0.431ram 

2N2845 • 2N2847 

2N2845 2N2847 
2N2846 2N2848 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. 

h,e DC Pulse Current Gain [Note 51 30 60 120 40 60 140 
h,e DC Pulse Current Gain [Note 51 20 50 30 50 
h,e DC Pulse Current Gain [Note 51 10 10 
Vee (sat) Collector Saturation Voltage [pulsed, Note 51 0.22 0.4 0.18 0.4 
v,. (sat) Base Saturation Voltage [pulsed, Note 51 0.85 1.2 0.85 1.2 
Vee (sat) Collector Saturation Voltage [pulsed, Note 51 0.48 1.0 0.4 0.75 
Vee (sat) Base Saturation Voltage [pulsed, Note 51 1.1 1.6 1.1 1.6 
h,. High Frequency Current Gain (f = 100 MHz) 2.5 3.5 2.5 3.5 
Ices Collector Reverse Current 0.04 0.2 0.04 0.2 
lcao (150°C) Collector Cutoff Current 20 200 20 200 
Cobo Output Capacitance 6.0 8.0 6.0 8.0 
Ton Turn On Time [Note 61 18 40 14 25 
T.,, Turn Off Time [Note 61 25 40 20 40 

BVeao Collector to Base Breakdown Voltage 60 60 
Vceo (sustl Collector to Emitter Sustaining Voltage {Notes 4 and 51 30 20 

-BVeao Emitter to Base Breakdown Voltage 5.0 5.0 

Units 

Volts 
Volts 
Volts 
Volts 

µA 
µA 
pf 
ns 
ns 

Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO·S) outline 

B11e 

Collector 

NOTES: Alt dimensions In inches 
LeedsatelOld·pleteclkCWlf' 
Collec:tcirinternallyconnectedtocase 
Pacbp weiattt ls 1.1 IJ'llm& 

2N2846 • 2N2848 

TEST CONDITIONS 

le= 150mA Vee= lOV 
le= 500mA Vee= lOV 
le = 500 mA Vee = 1.0 V 
le= 150 mA la= 15 mA 
le= 150mA la= 15 mA 
le= 500 mA I,= 50mA 
le= 500mA I,= 50mA 
le= 50mA Vee= lOV 

Vea= 0 Vee= 30V 
le= 0 Vea= 30V 
le= 0 Vea= lOV 
le:::::: 150 mA 111 :::::: 15 mA 
le:::::: 150 mA, 111:::::: 15 mA, 

I.,:::::: -15 mA 
le= 0.1 mA le= 0 
le= 30mA 1, = 0 

(pulsed) 
le= 0.1 mA le= 0 

NOTES: 
* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146'C/watt for the 2N2845 and 2N2847 (derating factor of 6.9 mW/'C); for the 

2N2846 and 2N2848, 58.3'C/watt (derating factor of 17.2 mW/'C). Junction-to-ambient thermal resistance of 486'C/watt (derating factor of 2.1 mW/'C) for the 2N2845 and 2N2847; for 
the 2N2846 and 2N2848, 219'C/watt (derating factor of 4.6 mW/'C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs ; duty cycle = 1 %. 
(6) See switching circuits for exact values of le, 111 , and 112• 
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FAIRCHILD TRANSISTORS 2N2845 2N2846 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 
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SATURATION REGION 
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• Single family characteristics on Transistor Curve Tracer 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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FAIRCHILD TRANSISTORS 2N2847 • 2N2848 

TYPICAL ELECTRICAL CHACTERISTICS 

COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 

VcE' COLLECTOR-EMITTER VOLTAGE - VOLTS 

~ 8 ~ O.J.nA .-4z f 
O.~ mA v 
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• Single family characteristics an Transistor Curve Tracer 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

~ 0.4 1--+--+-++---+--+-+-++---+--+-HHf--I 

" g 

~ 0.3 l--+--+-++---+--+-+-++---+--+~---v.,,....1---+ 

~ ~ ~ o.2P.t:>....i--1-++-+-++H--+,,,L~'F--l-++--l 
~ ~ f-- 100°C [..$ 
8 "'-~ O.ll--r-+-++--+-11 +-'r 
Jl 

le - COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT DELAY 
TIME VERSUS REVERSE 

BASE-EMITTER VOLTAGE AND 
TURN. ON BASE CURRENT 

191 - TURN ON BASE CURRENT - mA 

9-185 

< 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family charaderistics on Transistor Curve Tracer 

ToN TEST CIRCUIT 
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T OFF TEST CIRCUIT 
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2N2868 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 

GENERAL DESCRIPTION - The Fairchild 2N2868 is an NPN silicon PLANAR epitaxial transistor designed for 

use in high-speed, high current switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voitages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

le Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. 

hFE DC Pulse Current Gain. (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 30 

hFE DC Current Gain 30 

hFE DC Pulse Current Gain (Note 5) 20 

hFE(-55°C) DC Current Gain 20 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 me) 2.5 

1CBO Collector Cutoff Current 

ICB0(150°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

1CEX Collector Cutoff Current 

1EBX Emitter Cutoff Current 

'.BVCBO Collector to Base Breakdown Voltage 60 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 40 

BVEBO Emitter to Base Breakdown Voltage 7.0 

cob Output Capacitance (f = 1.0 me) 

Tb Base Stor.ed Charge 

Max. 

120 

0.25 

1.3 

10 

15 

50 

100 

100 

20 

2.0 
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-65°c to +3oo•c 

200°c Maximum 

250°C Maximum 

2.8 Watts 

1.6 Watts 

0.8 Watt 

60 Volts 

40 Volts 

7.0 Volts 

1.0 Amp 

Units Test Conditions 

Ic 150 mA VCE 

Ic = 150 mA VCE 
Ic 10 mA VCE 

Ic 500 mA VCE 

1c 10 mA VCE 
Volts Ic 150 mA IB 
Volts Ic 150 mA 1a 

Ic 50 mA VCE 
nA vca= 30 v IE = 
µ.A vca= 30 v IE 
nA VEB= 5.0 v Ic 
nA VcE= 30 v VEB 
nA vcE= 30 v VEB = 

Volts Ic = 100 µ.A IE 
Volts 1c = 25 mA 1a (pulsed) 

Volts IE = 100 µ.A Ic 
pf vce= 10 v IE 

µsec See Figure I 

10 v 

1.0 v 
10 v 

10 v 

10 v 

15 mA 

15 mA 

10 v 

0 

0 

0 

3.0 v 

3.0 v 
0 

0 

0 

0 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW /°C); junction-to­
ambient thermal resistance of 218"C/Watt (derating factor of 4.6mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 

500 

Mercury Relay 
Break Before Make 
,---1 

.----..~--~~,---. I 
I I 
I I .,_. ___ _,.I___, I 
L ___ J 

1800 

·500 500 

r-ams--1 
--.--t - -

¥;.r¥ 
~ ~.2ms 

+10 v 

200 

..---a V out 

f 
10 v 

e 

Scope Impedance = 10 Meg. 
11.5 pf 

Scope Rise Time = 15 ns 

Vee= 1ov 

Input rise and f ~II time is fast 
enough so that doubling its value 
does not change the reading 
within the required accuracy 

FIGURE 1 
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2N2894 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

The 2N2894 is a 600 MHz PNP silicon PLANAR* epitaxial transistor designed for saturated and non-saturated switch­
ing circuits requiring up to 200 milliamperes of collector current. It is suitable for 20 MHz RF amplifiers, 10.7 MHz. IF 
amplifiers, and lOOMHz oscillator converter circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Notes 2 and 31 

at 100°C Case Temperature [Notes 2 and 31 
at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage !Note 41 
Veso Emitter to Base Voltage 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-12 Volts 
-12 Volts 
-4.0Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

hFE DC Pulse Current Gain [Note 51 
hFe DC Pulse Current Gain [Note 51 
h,e DC Pulse Current Gain !Note 51 
hfe!-55°C) DC Pulse Current Gain !Note 51 
Vee !sat) Collector-Emitter Saturation Voltage 
Vee (sat) Collector-Emitter Saturation Voltage 
Vee (sat) Collector-Emitter Saturation Voltage 
Vee !sat) Base-Emitter Saturation Voltage 
Vee (sat) Base-Emitter Saturation Voltage 
Vee (sat) Base-Emitter Saturation Volta~e 
h1. High Frequency Current Gain f = 100 MHz) 
Cob Output Capacitance · 
Cre Emitter Transition Capacitance 
Ices Collector Reverse Current 
lcao !l25°C) Collector Cutoff Current 
Vceo (sustl Collector-Emitter Sustaining Voltage 

[Notes 4 and 51 
BVceo Collector-Base Breakdown Voltage 
BVuo Emitter-Base Breakdown Voltage 
ToN Turn On Time {Note 61 

40 
30 
25 
17 

-0.78 
-0.85 

4.0 

-12 

-12 
-4.0 

75 
55 

43 
-0.07 
-0.1 
-0.25 
- 0.92 
-1.1 
- 1.4 

5.5 
3.3 
3.8 
0.05 
0.025 

23 

150 

-0.15 
-0.2 
-0.5 

-0.98 
-1.2 
-1.7 

6.0 
6.0 
80 
10 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 

TEST CONDITIONS 

le= 30mA Vee= -0.5V 
le= 10 mA Vee = -0.3 V 
le = 100 mA Vee = -1.0 V 
le= 30 mA Vee= -0.5 
le = 10 mA Is = 1.0 mA 
le = 30 mA I, = 3.0 mA 
le= 100 mA la= 10 mA 
le= IOmA la= l.OmA 
le = 30 mA I, = 3.0 mA 
le = IOO mA la = IO mA 
le = 30 mA Vee = - IO V 

Vea= -5.0V le= 0 
Vee = - 0.5 V le = 0 
Vee= -6.0V Vu= 0 
Vea= -6.0V le= 0 

le = IO mA la = 0 
(pulsed) 

le = 10 µA I, = 0 
I, = IOO µA le = 0 
le ;:::: 30 mA I., ;:::: 1.5 mA 

To FF Turn Off Time [Note 61 34 
60 
90 

Volts 
Volts 
nsec 
nsec le;:::: 30 mA, I., ;:::: 1.5 mA, I., ;:::: ~ 1.5 mA 

* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 

junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW /"C.) 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N2894 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

o!--.._.,.,,_..,_~_._""*'_,_-!':__.~ 
0 •.O 1.0 12 16 20 
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• Single family characteristics on Transistor Curve Tracer. 
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TYPICAL ELECTRICAL CHARACTERISTICS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

20D~~~~~~~~~~~ 

!S 
~ 

COLLECTOR SATURATION VOLTAGE 
-i.o VERSUS COLLECTOR CURRENT 

.~me 
-0.5 

~ 
:5 
!!i 
z -0.2 

I ;;; -0.1 l2S c vr ~ 

_... 
fL 

/. , 

IOO 

i 80 
I 

iii 
~ 60 

~ ,g .., 
8 
I 

_u 20 

0 
0 

-100 

1! -80 

_u -20 

0 

IOO 

~ 80 
L 

i5 
~ 60 

~ 

~ 40 

I 
_., 20 

0 
0 

'!1-'2.o 
!!!': 

: I 

~ -1. 6 

i5 
~ -1. 2 

~ 
8 

IA• 125°C ;mA r'.-6 mA 

14m~ .A 

3 mA-'-' 

2mA__J,,, 

18 ·I mA -r 

] 
JiLVJ 

0.4 0.8 1.2 1.6 2.0 

VSE - ,BASE EMIHER VOLlAGE - VOi.JS 

-"-
T • 25"C l!, ll! t I':': 

0:3.0mA . ~5.0mA 

~L ~6.0mA 

a 

1 

?1 _ .. 
[L ti 

J - - -0.2 0.4 o.6 -9.s . . 1.0 -1.2 

·· VsE - BASE·EMITIER VOLTAGE - VOlTS 

TA ~ -S5°C 4 mA..:!J 

l ~SmA 
3 .;.;·_., 

l I"' 6 mA 

2mA_)... 

'e"'tm~_:[: 

0.4 0.8 1.2 1.6 
VeE ~ BASE EMITlER VOLlAG(- VOLlS 

BASUATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
ic • 111 18 

2.0 

_._ _L 

~ ~ 
·.· t::ttl ~ lZ 
-- k-' Vi.--'g-o. 

~-
25•c -ss•c 

~ l-t--'l>oc vv 1-0.115 

IC • COLl!CTOR CURRENT • mA 

~ -0.02 

>'(j -0.01 
-0.1 -I ·ID -IOO ·20D 

lc - COLl!CTOR CURRENT - mA 

9-190 

'ill 
~-0. 
I 

4 

>~ -0 
-0.1 

l-f-"'i'l>oc • 

I 
l 

-I -Ill -IOO -200 

'c - .COLLECTOR CURRENl - mA 



6,0 

5,0 

I J.O 

~ 
i5 2.0 

1.0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTOR 2N2894 

TYPICAL. ELECTRICAL CHARACTERISTICS 
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COLLECTOR-BASE RMRSE 
CURllENT VERSUS 

REVERSE BIAS VOLTAGE _1111 CURRENT VERSUS TEMPERATURE SWITCHING TIME TEST CIRCUIT 

Iii ·0.10 

~ 
Ill ·0,08 

~ ! ·0.06 

1-o:oc 
.• ·0.0! 

~· 
0 

0 

TT 
TA• 2S'C 

-'- I 
V"" 

v 
v 

17 
IZJ 

lZ 
ILl 

lZ 
l2l 

'1 
-2 , ·4 ·6 ·8 ·IO 

~ 

i !!I ·10 
u 

Yea. ·SV IL" 

~ 
!!:: 

~ 
!!:: 

llZ ~ 

l 

I ! ·1.0 

1-o. 
!§ 

·12 - ·0.0 2S TS 1111 125 ISO so 
Vea .'. CoUECTOR·BASI: VOLTAGE • VOLTS Tl • JUNCTION lfMPERATURE • 'C 
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INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

25 ! ,1 -b;, 

20 t---1-+-H---t--r-t-ffi/it----

15 >-----+----+--+-1 t----+----r-t-t•'t-! -+--• 
t---+--' -- t-----+-----1---11•-Tc-+--___, 

10 

~ 
fd::: 
~ ' -H---

20 50 100 200 500 1000 

t - FREQUENCY - MHz 

IC - COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR 2N28sJ4 '- - , ": ,-

TYPICAL COMMON EMITTER "Y" PARAMETERS 

ii 
E 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 

E 12 f-------t---t--+++++t-l 

20 50 100 200 

t - FREQUENCY - Miiz 

500 

-5 -IO -20 -50 -100 

le - COLLECTOR CURRENT - mA 

60 

i 
E 40 

~ -40 

~ -00 

-" 
~ -80 

--

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

[\,. l 
'N _tbr, 

I l LI,,, 
vt11! tut---! L'l 

vV 1 t11--lA 
V1 i 

j le v 10 mA J_ VcE" -lOV 
. 10 20 50 100 200 500 1000 

f - FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

~ t---·--+-+-+-+-H-++t--+-+--H 
-s~~~~~-j_~' ~~ 

lO 20 50 ~ 200 ~ 

I - FREQUENCY - MHz 

t 0 100 MHz --r--

'. 1 r--+---+-+-+--+--l--+--1--t----l 
>: 

ii 
E 
E 

ti< 

le - COLLECTOR CURRENT - mA 

~ 0.5 t------t--ilfS!"'l----1---+-+-+-+-~ 

le - COLL.ECTOR CURRENT - mA 

NON SATURATED SWITCHING PERFORMANCE 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 
NOISE FfGURE VERSUS 

FREQUENCY 

- 3 v 

INPUT 

OUTPUT 

+50 v 

IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 

50 

t--
lc~IOmA 

r-t- VcE - -IOV ---i 
hre·o.aj 

]"-.., Conjugate Nlatch 

' 30 ~ 
N 
"i 

lO ii ~ 
H I N l 

IO 100 1000 

f - FREQUENCY - MHz 

•••••••••• ••••1111••!111•• IJ•········ ,_. ....... , .. 
. ir;it'!!!~~!!!!!.11111• 

_-a 

~1 
SCALE • 2 nslcm 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

201--+-t--+--+-t---+--+---+---l 

16 ~ 
~ l2t--\-N--r--+-___ +---v_,_0____,____, 

4t--t---t-~--r--t---+---i--t 

Re -_;_10 Q 

0 ~0~--~4~--~s~--~12~----!-16 
Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

20 

16 
I\ 

[\ 

r'\ 

ll 
SdB i:;7" le~0.5mA v 
I VcE • -lOV 

Rs• lkQ 
0 

-0.01 -0.l -1.0 -lO 10·3 10·2 10·1 l 10 
IC - COllECTOR CURRENT - mA t - FREQUENCY - MHz 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2894A 
PNP HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• FAST SWITCHING -- ton = 20 ns !MAX) 
-- to11 = 25 ns !MAX! 
-- r, = 20 ns !MAX! 

• HIGH FREQUENCY -- fr = 800 MHz !MIN) 

• LOW CAPACITANCE -- Cobo = 4.5 pf !MAXI 

• LOW SATURATION VOLTAGE -- Vce1sAr1 = 0.13 V IMAX) @ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 100°C Case Temperature [Notes 2 and 31 
at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Vcao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 41 
V .. o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic 

t.. Turn On Time [Note 6, Figure 1l 
t.11 Turn Off Time [Note 6, Figure ll 
to, Turn On Time [Note 6, Figure 21 
toll Turn Off Time [Note 6, Figure 21 
T, Charge Storage Time Constant [Note 6, Figure 31 
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
Ver, (satl Pulsed Collector-Emitter Saturation Voltage [Note 51 
Vae (sat) Pulsed Base-Emitter Saturation Voltage [Note 51 
VBf. (sat) Pulsed Base-Emitter Saturation Voltage [Note 51 
VBf. (sat) Pulsed Base-Emitter Saturation Voltage [Note 51 
h,. High Frequency Current Gain (f = 1 OD MHz) 
Cobo Output Capacitance 
C;bo Input Capacitance 
hs Collector Reverse Current 

Additional Electrical Characteristics on page 2 

NOTES: 

Min. 

-0.78 
-0.85 
-1.0 

8.0 

- 65°C to + 200°c 
200°C Maximum 
300°C Maximum 

Typ. 

10 
15 
23 
13 
15 

-0.08 
-0.12 
-0.28 
-0.82 
-0.93 
-1.14 

12 
3.3 
4.7 

0.29 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 

Max. 

20 
25 
60 
35 
20 

-0.13 
-0.19 
-0.45 
-0.92 
-1.15 
-1.5 

4.5 
6.0 
50 

Units 

ns 
ns 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pF 
nA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .230 DIA 

:l~~DIA~i· 1f;09 . 

030 .210 
MAX. .170 

Seating L i 
Planef 

3 LEADS n n n 00 MIN. 

:m01A. LI LI LI_J 

Base 

Collector 

NOTES: All dimensions in inches 
leads are gold·p1ated kovar 
Collector internally connected to case 
Packaa;e weisht is 0.44 gram 

Test Conditions 

le;:::: 30 mA I"';:::: 3.DmA 
le ;:::: 30 mA I"' ;:::: 1., ;:::: 3.0 mA 
le;:::: 30 mA I"' ;:::: 1.5 mA 
le ;:::: 30 mA la1 ;:::: J., ;:::: 1.5 mA 
le;:::: la,;::::la,;:::: 10 mA 
le= 10 mA la= 1.0 mA 
le= 30mA la= 3.0 mA 
le= lOOmA la= 10 mA 
le= lOmA la= 1.0 mA 
le= 30mA la= 3.0mA 
le= lOOmA la= 10 mA 
le= 30 mA Vee= -10V 
le= 0 Yeo= -5.0V 
le= 0 Vea= -0.5 V 

Vae = 0 Vee= -lOV 

* Planar is a patented Fairchild Process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°c and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 

of 486°C/watt (derating factor of 2.06 mW /°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of 10 181 , and 182• 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N2894A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

lcao (125°C) Collector Cutoff Current 0.05 10 
v:1ts 

1. = 0 Vea= -lOV 
VCEO !sustl Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 le= 10mA le= 0 

Collector-Base Breakdown Voltage -12 
(pulsed) 

BVeao Volts le=lOµA le= 0 
BVees Collector-Emitter Breakdown Voltage -12 Volts le= IOµA v .. = 0 
BVeao Emitter-Base Breakdown Voltage -4.5 Volts le= 0 le= IOOµA 
hFE DC Pulse Current Gain [Note 51 20 44 le= 1.0 mA Vee= -0.5 V 
hFE DC Pulse Current Gain [Note 51 30 53 le= 10 niA Ve,= -0.3V 
hFE DC Pulse Current Gain [Note 51 40 63 120 le= 30mA Vee= -0.5V 
h., DC Pulse Current Gain [Note 51 30 55 le= 100mA .Vee= -1.0 V 
hFE <-55°Cl DC Pulse Current Gain [Note 51 20 38 le= 30mA Vee= -0.5V 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

ill 
~ -6.0 "*'""-...... -+---'-+--#' -"il"st-t--t--1 .., 
g 
!!l ·4.0 1+-+--,,lf--+----+-++-1-l-l--+--i 

8 

-4.0 -a.fr ·12 -16 
VcE - COlllCTOR • EMI TIER VOLTAGE - VOLTS 

ill 
§ -6.0 11-J'l+--¥---Jil .., 
g 
!!l -4.0 --..ic--hoo''+ 
8 

-16 
Ver - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

1i -8.0 

ill i 1.0 

g If-;,<-+.':+-

~ 94.0 ___ -+-....... "-"--

·20 

·IOO 
TA• 125°C 

1i 
-80 

15 
~ -flO 

I -40 

_.., 
-20 

-<I.I -0.2 -0.3 -0.4 -0.5 
Vee COLLECTOR - EMITTER VOLTAGE - VOLTS 

1i -80 

~ l--+-+--l--+-1----1.~i-;..f!".i 

~ -60 

g I--+--+--+--+ 

~ -401--+-+-+..., ~4-::±::::;;!!:!!!!~ 
8 

-0.2mA 

is ·.o 
-0.1 -0.2 -0.3 -0.4 -0.5 

VcE - COLLfCTOR·EMITTER VOLTAGE - VOLTS 

-100 

El 
-80 

~ -flO !!! .., 
g 
~ -40 

8 
_.., 

-20 

0 
0 -<I.I -0.2 -0.3 -0.4 -0.5 

VcE • COLLfCTOR·EMITTER VOLTAGE-VOLTS 

* Single family characteristics on Transistor Curve Tracer. 
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El 

~ 
El 
g 

~ 
-" 

1i 

i a 

I 
_.., 

-IOO 

-80 

-flO 

-40 

TA• 125°C J.. 
1--- 2.s!Y.'I 4!5mA 

I.Sm~/. I 
1-----j 3.5mA 

I__:....--
f--1 1.oj I 
~ la~LJ 

-20 

0 J. II 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE EMITTER VOLTAGE -VOLTS 

-100 

-80 2.5mA 
I I 
l.5mA 
I I 

-flO l.OmA 

-40 

18 • o.5mA 

-20 

0 o~--'---o~.4--'C-.a_ou.8LL-L-_~1.-2-L-_1~.6--'--_~2.o 
VsE ·BASE EMITTER VOLTAGE-VOLTS 

-IOO 
TA· ·55°C 

J3.JA }omA t-t-I I I 
1--,-2.omA -4.0mA t-t-I I Iii.Si- t--

JI 
__il.O"'f 

+ 4 
ll18 "1'5j=jl 

0 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

V BE - BASE-EMITTER VOLTAGE • VOLTS 



FAIRCHILD TRANSISTOR 2N2894A 

TYPICAL ELECTRICAL CHARACTERISTICS 

200 

160 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

f- Ve£ • ·S.OV l~SJC 
...+. 
~ v '\ 

v ./ ~ 
25°C 

~ ~ 
k::::: -~SJC _,_ 

~ 
H b::::::: 

1.0 2.0 5.0 10 20 so 100 200 

le -COLLECTOR CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

151 - TURN-ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

152 - TURN-OFFBASECURRENT- mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0.5 1.0 1.5 2.0 2.5 3,0 
le 2 - TURN-OFF BASE CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

g ~1.o le· 101 8 

~ -0.5 t---t-1-Tt--_,_--t-+-++-+-L/L-7#1 

~ 7tr 
~ -0.2 t--+-+++--+--+-+--hl:l,,__+--1 
~ v2rc, ~ 
~ ·O.I Q 125°C +--+:i?""~f"'-+-H-+---1 

§-0.051-----i -55°C +---+---1-+-++--+--i 
~ 
8 
co-0.02 r----t-+++----+---+-+++-+---l 

~' 
> -0.0l .....___.__~~~~~~-~~ 

1.0 2.0 5.0 10 20 50 100 200 

'c - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

t-2.oLf L_ 
~ 5.0 ~=t:::tJ:t2'j'.'.:'=i:=j::tj~:::j 

i.-=q+-=-+-,....-1-+-, :1" l2 L 

10 

z "°V1 17 
~ 2.0 i-+-r l I y 
t>l ~ lOnsL"' L 
;:·: ~2vr 

........ 

Vee , -3.o v 
0.1 .___..__._~_....__.I~J._._.J.~J.-~ 

1.0 2.0 5.0 10 20 so 
le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I B 2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
ANO TURN OFF BASE CURRENTS 

's2 - TURN-OFF BASE CURRENT - mA 
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100 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~-2.0 lc·101B 

I 

~ -1.61----t-+-+t---+--+--+-t-+--+--1 
§; 

~ ~ 
~ -1.2 l---l-+4-l---l--l--1-14P'...,,,L.l,,r7"-.4 

~ 1-----1-+.++---·~~oc ,..)-- /~ 
~ -o.s l==:t:tti::.~1.'i~~;::c t;l--J..i~V~+---l - i-----f-H _p--
; 1-1 
~ -0.4 

~ 
~ 0 .....___.__.._._...__....__.._...._....._~~ 

1.0 2.0 5.0 10 20 so 100 200 

le - COLLECTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

100~ 

so ~ 

le • lo le l • 10 le2 

Vee • -1.ov _ 

1.0 .____.__ ........ ....__..____.~ .......... -...__ .... 
1.0 2.0 5.0 10 20 50 100 200 

_:fl 5.0 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I B 2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

1 
lL ~ le~ lOOmA v Vee • -3.0V 

o.__.__..__.__..__._......._......._.._~__..~ 

0 5.0 10 15 20 25 JO 
I B 2 - TURN-OFF BASE CURRENT - mA 



I • 

.. FAIRCHILD TRANSISTOR 2N2894A 

TYPICAL ELECTRICAL CHARACTERISTICS 

6.0 

5.0 

'a 4.0 

l:I 
~ 3.0 
u 
if 
<' 
u z.o 

1.0 

0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~ t100 le • o 

:-----. ~ 
t-Cobo IE :rt-. ~ ....... ~ 

r----.. 

-0.1 -0.2 -0.5 -1.0. -2.0 -5.0 -10 -20 
REVERSE BIAS VOllAGE - VOLTS 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

-4.0 -8.0 -12 
Ver - COLI.ECTOR-EMITTER VOLTAGE - VOLTS 

FIVE STAGE RINI; OSCILLATOR 
FOR MEASUREMENT OF 

PROPAGATION DELAY 

5100 

~ 5 TRAN~l;T~lS-'---! 

tpd= lO!ct'sC. 

llJ!I 

Jl 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

5.0 10 20 50 100 
le - COLLECTOR CURRENT • mA 

COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 

1-1 LI v 
1-:cE 

:ff 
I v 

CZ: 

L 
L 

~ 

ii21 
0.1 

3 50 15 100 13 
TA - AMBIENT TEMPERATURE • 'C 

~ 10 

~ 
~ 8.0 

~ 
~ 6.0 

~ 

5 if 4.0 
0 
if 
~ 
i!i 2.0 

~ 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE 

I 
1 
\ 
~ 
~ 

_11. 0 '--'--'--'--'---''---''---''---''---'--' 
0 -2.0 -4.0 -6.0 -8.0 . -10· 

Vee - eOllECTOR SUPPLY VOLTAGE - VOLTS 

NON SATURATED SWITCHING PERFORMANCE 

+0.1~--, INPUT 

L..,, 

t.. =2ns(typ.) 
t..11 = 2 ns (typ.) 

"" 

2nslDIV. 
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SWITCHING TIMES 
VERSUS TEMPERATURE 

3.---...,...-1-T!.-lO-~r--~I-,..-...,.....~---, 

t--+-'C 
181 • 182 • i.o mA 

20 1--+:vcc • ·i.ov -+---+---! 

o,__~_.___,~~~~-~~ 
-so 0 50 100 

TA - AMBIENT TEMPERATURE - 'c 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

-3.0V 

940 

Your 
o:!pF 

V1Nro 

Pulse Generator . 
t,:Sl.Ons . 
PW=400ns "::' "::' 
PPS=150 
Z1N=500 

Ion Vn = o. V1N = -6.85 v 

'off Y99=-9.85Y,V1N=+ll.7V 

SWITCHING TIME TEST CIRCUIT 
FIGURE 2 

O.lpF 

VIN1 
1000 

Pulse Generator 
t,~1.0ns 

PW=400ns "::' 
PPS= 150 
Z1N=500 

-2.0Y 

ton Yu=+3.0V,VaN="'7.0V 

•off Yn=-4.0Y,Y1N=+6.0Y 

STORAGE TIME TEST CIRCUIT 
FIGURE 3 . 

-3.0V 

-11 y 

5000 

To S1mplin1 Scope 
t,Sl.On1 

z1N? 100k0 

_n_:lOV 

VIN J.0.33 pF 

500 

To SampUna: Scope 

'Pul1e Generator 
t, ':51.0ns ":" 
PW=400ns 
PPS= 150 
z1N=so0 

5000 t,~1.0 ns 

z1N?100k·O 



2N2904 • 2N2905 • 2N2906 • 2N2907 
2N2904A • 2N2905A • 2N2906A • 2N2907 A 

PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 
SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These PNP silicon PLANAR epitaxial transistors are designed 

primarily for high-speed saturated switching and core driver applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation @25°C Case Temperature 
(Notes 2 and 3) 

@25°C Free Air Temperature 
(Notes 2 and 3) 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

Ic 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current (Note 2) 

-65°C to +300°C 

200°c Maximum 

2N2904 2N2904A 2N2906 2N2906A 
2N29052N2905A 2N29072N2907A 

3.0 Watts 1.8 Watts 

0.6 Watt 0.4 Watt 

2N2904 2N2906 2N2904A 2N2906A 
2N2905 2N2907 2N2905A 2N2907A 

-60 Volts -60 Volts 

-40 Volts -60 Volts 

-5 .. 0 Volts -5.0 Volts 

600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N2904 2N2904A 2N2905 2N2905A 
2N2906 2N2906A 2N2907 2N2907A 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 

hFE DC Pulse Current Gain 40 120 40 120 100 300 100 300 IC 150 mA VCE = -10 v 
(Note 5) 

'TE DC Current Gain 35 40 75 100 re 10 mA VCE = -10 v 

hFE DC Current Gain 25 40 50 100 Ic l.0 mA VCE = -10 v 

hFE DC Current Gain 20 40 35 75 re 0.1 mA VCE = -10 v 

hFE DC Pulse Current Gain 20 40 30 50 Ic 500 mA VCE = -10 v 
(Note 5) 

VCE(sat} Collector Saturation Voltage -0.4 -0.4 -0.4 -0.4 Volts re 150 mA IB 15 mA 
(pulsed, see note 5) 

V CE(sat} Collector Saturation Voltage -l.6 -1.6 -l.6 -1.6 Volts re 500 mA IB 50 mA 
(pulsed, see note 5) 

VBE(sat} Base Saturation Voltage -l.3 -1.3 -1.3 -1.3 Volts re 150 mA IB 15 mA 
(pulsed, see note 1) 

VBE(sat} Base Saturation Voltage -2.6 -2.6 -2.6 -2.6 Volts re 500 mA 1s 50 mA 
(pulsed, see note 1) 

td Turn-On Delay Time 10 10 10 10 nsec 1cs = 150 mA 1Bl 15 mA 
(see Figure 1) 

t r Rise Time (see Figure 1) 40 40 40 40 nsec 1cs = 150 mA 1s1 15 mA 

ts Storage Time (see Figure 2) 80 80 80 80 nsec 1cs = 150 mA, 1st = 1s2 15 mA 

tf Fall Time (see Figure 2) 30 30 30 30 nsec 1cs = 150 mA, !Bl = IB2 15 mA 

1on Turn On Time (see Figure 1} 45 45 nsec 1cs = 150 mA 1BI 15 mA 

1off Turn Off Time (see Figure 2) 100 100 nsec 1cs = 150 mA, !Bl = IB2 15 mA 

Notes on page 2 

FOR IMPROVED PERFORM­
ANCE SEE FAIRCHILD 

2N3502 THROUGH 2N3505 

2N2904 • 2N2904A 
2N2905 • 2N2905A 

2N2906 • 2N2906A 
2N2907 • 2N2907A 

Additional Electrical Characteristics on page 2 Copyright 1964 bY, Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMiCONDUCTDR 
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FAIRCHILD PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N2904 2N2904A 2N2905 2N2905A 
2N2906 2N2906A 2N2907 2N2907A 

Symbol Characterisitc Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 

hfe High Frequency Current Gain 2.0 2.0 
(f = 100 me) 

1CBO Collector Cutoff Current 20 

ICB0(150°C) Collector Cutoff Current 20 

1CEX Collector Reverse Current 50 

IB Base Current 50 

c ob Output Capacitance (f = 100. kc) 8.0 

CTE Emitter .Transitioil Capacitance 30 
(f = 100 kc) 

BVCBO Collector to Base )3reakdown Voltage -60 -60 

VCEO(sust) Collector· to J!;mitter Sustaining -40 -60 
Voltage (Notes 4 and 5) 

BVEBO Emitter to Balile Breakdown Voltage -5.0 -5.0 

FIG. 1 TEST CIRCUIT FOR DETERMINING DELAY TIME 
. AND RISE TIME. 

INPUT 
z0 = 5on· 
PRF = 150 PPS 
Rise time 5 2 nsec 

~l:u 
.:..J l-200 nsec 

NOTES 

50 

-30 

_y--To oscilloscope 
Rise time 5 5 nsec 
Zin = lOMQ 

10 

10 

50 

50 

8.0 

30 

2.0 2.0 Ic 50 mA VCE = -20 v 

20 10 nA IE 0 VCB = -50 v 

20 10 µA IE 0 VCB = -50 v 
50 50 nA vcE= -30 v VBE = +0.5 v 
50 50 nA vcE= -30 v YBE = +0.5 v 

8.0 8.0 pf IE 0 vcB· = -10 v 

30 30 pf Ic o. VEB = -0.5 v 

-60 -60 Volts Ic 10 µA IB 0 

-40 -60 Volts I = 10 
C (pulsed) 

mA IB. 0 

-5.0 -5.0 Volts IE = 10 µA Ic 0 

FIG. 2 TEST CIRCUIT FOR DETERMINING STORAGE TIME 
AND FALL TIME 

INPUT 
Z0 = 50Q 
PRF = 150 PPS 
Rise ti me 5 2 nsec 

~3:LJ 
·~ l-200nsec 

15V -6 

50 

To oscilloscope 
Rise time 5 5 nsec 
Z· = lOMQ In . 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impalred. 

(2) These are steady state limits. The factory should be cmi~ulted on applications involving pulsed or low duty cycle oper~t\ons. 

(3) These ratings give a maximum junction temperature of :ioo•c and junction-to-case thermal resistance of 58.3°C/Wat;t (derating factor of 17,2 mW /°C); jun~tion-to­
ambient thermal resistance of 292°C/Watt (derating factor of 3.42 mW /°C) for the 2N2904, 2N2904A, 2N2905; and 2N2905A. Junction-to-case thermal resistance of 
97.3°C/Watt (derating factor of 10.3mW/°C); junction-to-ambientthermal resistance of 437°C/Watt (deratingfactor of 2.28mW/°C) for the 2N2906, 2N2906A, 21'12907, 
and 2N2907 A. 

(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more Information send for Fairchild P11blication APP-.4. 

(5) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 

Fairchild cannot assume responsibility for use of any circu,itry describe,d. No circuif patent lic.enses are implied. 
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FAIRCHILD NPN 
2N3009 

D I F F U S E D S I L I C 0 N P LA N A R 
EPITAXIAL TRANSISTOR 

HIGH SPEED SATURATED SWITCH 

The 2N3009 is an NPN silicon PLANAR epitaxial transistor designed for memory applications to 

500 milliamperes. It features the unique combination of 350 me fr minimum with a guaranteed 

300 milliampere collector saturation voltage of 0.5 volt. 

ABSOLUTE MAXIMUM RATINGS [Note l] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25"C Case Temperature [Notes 2 and 3] 

Maximum Voltages 

at lOO"C Case Temperature [Notes 2 and 3] 
at 25"C Ambient Temperature [Notes 2 and 3] 

Vcao Collector to Base Voltage 
Vm Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage 
VEBo Emitter to Base Voltage 

-65"C to +2oo•c 
2oo·c Maximum 
300"C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40 Volts 
40 Volts 
15 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 30 60 120 le= 30 mA Vee= 0.4 V 
h•e DC Pulse Current Gain [Note 5] 25 55 le= 100 mA Vee= 0.5 V 
hFe DC Pulse Current Gain [Note 5] 15 le= 300 mA Vee= 1.0 V 
Va (sat) Collector Saturation Voltage 0.16 0.18 Volts le= 30 mA le= 3.0 mA 
Va (sat) Collector Saturation Voltage 0.18 0.28 Volts le= 100 mA le= 10 mA 
Vee (sat) Collector Saturation Voltage (+85"C) 0.18 0.3 Volts le= 30 mA Is= 3.0 mA 
Vee (sat) Collector Saturation Voltage 0.39 0.5 Volts le= 300 mA le= 30 mA 
Vee (sat) Base Saturation Voltage 0.75 0.82 0.95 Volts le= 30 mA le= 3.0 mA 
Vee (sat) Base Saturation Voltage 0.97 1.2 Volts le= 100 mA le= 10 mA 
Vee (sat) Base Saturation Voltage 1.3 1.7 Volts le= 300 mA le= 30 mA 
h,. High Frequency Current Gain (f = 100 me) 3.5 5.5 le= 30 mA Vee= 10 V 
Cob Output Capacitance 3.3 5.0 pf le= 0 Vee= 5.0 V 
Cre Emitter Transition Capacitance 6.5 8.0 pf le= 0 Vee= 0.5 v 
Ices Collector Reverse Current 0.04 0.5 µA Vee= 20 V Vee= 0 
Ices (85°C) Collector Reverse Current 0.5 15 µA Vee= 20 V v .. = 0 
BVceo Collector to Base Breakdown Voltage 40 Volts le= 100 µA h=O 
BVc.s Collector to Emitter Breakdown Voltage 40 Volts le= 100 µA Vee= 0 
Vceo (sust) Collector to Emitter Sustaining Voltage 15 Volts le= 10 mA le= 0 

[Notes 4 and 5] (pulsed) 
BV,ao Emitter to Base Breakdown Voltage 4.0 Volts le= 100 µA le= 0 
T, Charge Storage Time Constant [Note 6] 8.0 18 nsec le= 1., ::::::: 10 mA, 1., ::::::: -10 mA 
t.. Turn On Time [Note 6] 9.0 15 nsec le ::::::: 300 mA, ls1 ::::::: 30 mA 
t.u Turn Off Time [Note 6] 15 25 nsec le::::::: 300 mA, 1.,::::::: 30 mA, 1.,::::::: -30 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor de· u; vice may be irpaired. 

Iii (2) These are steady state limits. The factory should be consulted on applications involving pulsed or 
I- low duty cycle operations. 
O (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
Z of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance.of 486°C/watt 

(derating factor of 2.06 mW/°C). (NOTES CONTINUED ON PAGE 4) 
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FAIRCHILD N PN D If FUSED SI LICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

.. 
E 

COLLECTOR CHARACTERISTICS* 

VcE - COLUCTOR·EMITTER VOLTAGE - VOLTS 

0.02 mA 18 = 0 

00..__.__~ •. ~o-'--8~.o~'--,~2--'~1~6-'-'"--'20 

V CE - COLLECTOR· EMITTER VOLTAGE - VOL TS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 f-V ~EI= 1510V-+--f-+++-+--+-+--H 

20>---+-+-++---+----+-+-+-+--+-+--t-H 

w 

~ 0'---'--'-'-'---'---'--'-'-'---'~.1....-'-"-' 
LO 10 100 500 

'c - COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS* 

Ve£ - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

0.4 0.6 0.8 1.0 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR-EMITTER SATURATION 
VOLTAGE VERSUS COLLECTOR 

!S LO ,----,---,--,-C-,-UR-,-R~E-rN~T-~~~ 

: o.8 'c = to 's l 1 
§; I 
~ 1 
~ 1 
~ as I/ 

l---+--+-+-+-l-++H-----1-,+-llll+-+ 
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~ ~VL]_ 
~ 02!:=~=F=H=11wt4('P'~o·C ~ 

I 
0+---+-~~~~+--~+-~~ 
10 20 50 100 200 500 

le - COLLECTOR CURRENT - mA 

• Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
200~~-----lir~--~~~ 

s1.o. mAll 
< 6. 0 :A1'fj_~-f----+--t---I 
E 160 >--+---+---+----+E TA = asoc 

~ 
z 
w 

0 
>--+--+---+---I . .; 

~ 120 
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~ 80 i" fl 
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BASE CHARACTERISTICS* 
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BASE-EMITTER SATURATION 
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FA I RC H I L D N P N DI FF USED SIL IC 0 N PLAN AR E PIT AXIAL TRANS IS T 0 R 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

0.5~-----------'-
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~ 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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< 
E 

EMITTER TRANSITION AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 
10 

R.-rr 
~e~1 

8.0 

6.0 

4.0 

2.0 

0 
0.1 

&rti/•o 
~~ 

if "'IC1r. 'J 4-tce+ 
1E = 0 

UT CAPAr•rA!ict' 

1.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

50 

12~~-~---~--~ 

QL____J _ __J_ _ _L.._...J.___.J.___J 

25 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
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-100 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
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0 

~ 
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N 

"' 
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FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 
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w 
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0 

~ 
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CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

o~ 
-10 

Pulse Generator 
Vin Rise Time < I nsec 
Source Impedance = 500 
PW ~ 300 nsec 
Duty Cycle < 2% 

560 

0.0023 

+ 
11 v 

10 
+ 

0.0023 

10 
+ 

+ 
lOV 

+6V 

0 
10% Pulse waveform 
at point 'A' 

-4V---+'~~~~~~~ 

To Sampling Oscilloscope 

i' IN "' 10 MO 

Rise Time :<; 1 nsec 

t,,-t, .. MEASUREMENT CIRCUIT 

Pulse Source 

Rise and fall 

< 1 nsec 

Pulse Width ~ 100 nsec 

· Z1N = 50 0 

-5.0 v 15 v 

3000 

Vout 

Scope 

Rise Time < 1 nsec 

BBBBBBBBBBBBBBBBll (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 

FA I R C H I L c:J (5) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
llBBBllllllBBBBBBlllBlllBll (6) See switching circuits for exact values of le, 181 , and 182• 

SEMICONDUCTOR 
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FAIRCHILD NPN 
2N3010 

D I F F U S E D S I L I C 0 N P LA N A R 
EPITAXIAL TRANSISTOR 

HIGH SPEED SATURATED SWITCH 

The 2N3010 is an NPN silicon PLANAR epitaxia I designed specifically for high-speed saturated 
switching applications in the 50-100 me range at power levels from 100 microwatts to 300 milli· 
watts. This device is suitable for most small-signal, RF, and digital type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vcso Collector to Base Voltage 
VCES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage [Note 4] 
v.'° Emitter to Base Voltage 

-65°c to +2oo·c 
200°c Maximum 
300°C Maximum 

0.3 Watt 

15 Volts 
11 Volts 

6.0 Volts 
4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. DC Pulse Current Gain [Note 5] 25 70 125 le= 10 mA 
hFE DC Pulse Current Gain [Note 5] 15 60 le= 30 mA 
hFE DC Current Gain 15 le= 1.0 mA 
Ve, (sat) Collector Saturation Voltage 0.18 0.25 Volts le= 1.0 mA 
Ve, (sat) Collector Saturation Voltage 0.19 0.25 Volts le= 10 mA 
Ve, (sat) Collector Saturation Voltage 0.23 0.38 Volts le= 30 mA 
Ve, (sat) Collector Saturation Voltage (+85°C) 0.2 0.4 Volts le= 10 mA 
v .. (sat) Base Saturation Voltage 0.68 0.74 0.85 VoltS le= 1.0 mA 
v .. (sat) Base Saturation Voltage 0.75 0.84 0.95 Volts le= 10 mA 
v .. (sat) Base Saturation Voltage 0.93 1.3 Volts le= 30 mA 
hr. High Frequency Current Gain (f = 100 me) 6.0 8.0 le= 10 mA 
C.b Output Capacitance 2.3 3.0 pf 1, = 0 
c,, Emitter Transition Capacitance 1.7 2.0 pf le= 0 
lcES Collector Reverse Current 4.0 100 nA Ve,= 5.0 V 
leEs Collector Reverse Current 0.013 10 µA Ve,= 11 V 
Im (85° C) Collector Reverse Current 0.2 5.0 µA Ve,= 5.0 V 
BVceo Collector to Base Breakdown Voltage 15 Volts le= 10 µA 
BVcES Collector to Emitter Breakdown Voltage 11 Volts le= 10 µA 
VcEO (sust) Collector to Emitter Sustaining Voltage 6.0 Volts le= 10 mA 

[Notes 4 and 5] (pulsed) 
BV.,o Emitter to Base Breakdown Voltage 4.0 Volts I.= 10 µA 
Ts Charge Storage Time Constant [Note 6] 6.0 nsec le = 1., ::::::: 5.0 mA, 
t., Turn On Time [Note 6] 12 nsec le:::::: 10 mA 
to ff Turn Off Time [Note 6] 12 nsec le ::::::: 10 mA, I., ::::::: 1.0 mA, 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor 

Ve,= 0.4 V 
Ve,= 0.4 V 
VcE = 0.4 V 

le= 0.1 mA 
le= 1.0 mA 
le= 3.0 mA 
le= 1.0 mA 
le= 0.1 mA 
le= 1.0 mA 
le= 3.0 mA 

Ve,= 4.0 V 
Yes= 5.0 V 
v .. = 0.5 v 
v .. = 0 
VBE = 0 
v .. = 0 

1, = 0 
v .. = 0 
le= 0 

le= 0 
h2:::::: -5.0 mA 
1.,::::::: 2.0 mA 
I,,:::::: -,.1.0 mA 

cii device may be impaired. 
~ (2) This is a steady,state limit. The factory should be consulted on applications involving pulsed or low FA.IR CH I LCJ 
~ duty cycle operations 

(3) This rating gives a maximum junction temperature of 200'C and junction-to-ambient thermal resist-
ance of 583°C/watt (derating factor of 1.71 mW!°C). SEMICONDUCTOR 

(NOTES CONTINUED ON PAGE 4) 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICALCHARACTERISTICS 
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COLLECTOR CUTOFF CURRENT· 
VERSUS REVERSE BIAS VOLTAGE 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bl • TURN ON BAS< CURRENT • mA 
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~ 
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EMITTER TRANSISTION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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0.51--+-+-++-+--l-+H--+--+++< 
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1 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 
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le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
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I Bl - TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

LOWER LIMITING VOLTAGE 
VERSUS SOURCE RESISTANCE 
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PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

: 
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31--t-~-t--+--t~t-+-+--t...! 
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.JI. I>-->--+--+--+__,-._+-_._.....__. 

o,~_,_~-+--+~-...... +-~~~ 
0 •6 10 

Vee - COUECToR SUPPLY VOLTAGE - VOLTS 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 
OF PROPAGATION DELAY 

51011 ~~~~----~~: 
~~-------·------1 
1------- 5 TRANSISTORS ------i 

I 
tpc1 " IDfosc 

CHARGE STORAGE TIME - CONSTANT TEST CIRCUIT 

ton 

Vee· -1.ov 
v1n • ~.ov 

~01··1.0V 

+5.2 v +3.0 v 

50011 To 5ampll119 Scope 

~ RiseTlme<l.Dnsec 
0.1 z, N IOOK!l 

Mercury Type Pulser 
RiseTlme<lnsec· I ... 0.1 
Output Impedance• 5011 53011 4.lo11 '" 
PN?.200nsec Yf·I 

Mercury Type Pulser 
RiseTime<lnsec 
Output Impedance· 50 II 
PW?.200nsec 

2K 

foN AND foFF TEST CIRCUIT 

Vee. +l.OV 

50 II 
TO SAMPLING SCOPE 

~Your RISE mw: < l.Onsec 
.O.I lin"'IOOKll 

IM 

•••••••••••••••• (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 

FA. I R C H I Lc:J (5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 
(6) See switching circuits for exact values of le, IBI' and 112• 
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2N3011 
FA I R C H I L D N P N D I F F U S E D S I LI C 0 N P LA N A R 

EPITAXIAL TRANSISTOR 

' , .' ~' (: 

HIGH SPEED SATURATED SWITCH 

The 2N3011 is an NPN silicon PLANAR epitaxial transistor designed specifically for high-speed 
saturated switching applications in the 50-100 me range at current levels from 100 microamperes 
to 100 milliamperes. It is suitable for most small-signal, RF, and digital type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
. Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 100°C Case Temperature [Notes 2 and 3] 
at 25"C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vc10 Collector to Base Voltage 
Vas Collector to Emitter Voltage 
VCEO Collector to Emitter Voltage [Note 4] 
Vuo Emitter to Base Voltage 

-65°C to +200"C 
2oo•c Maximum 
300"C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

30 Volts 
30 Volts 
12 Volts· 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 30 70 120 le= 10 mA 
hFE DC Pulse Current Gain [Note 5] 25 75 le= 30 mA 
hFE DC Pulse Current Gain [Note 5] 12 50 le= 100 mA 
Va (sat) Collector Saturation Voltage 0.17 0.2 Volts le= 10 mA 
Va (sat) Collector Saturation Voltage 0.18 0.25 Volts le= 30 mA 
Va (sat) Collector Saturation Voltage (+85"C) 0.15 0.3 Volts le= 10 mA 
VcE (sat) Collector Saturation Voltage 0.3 0.5 Volts le= 100 mA 
VIE (sat) Base Saturation Voltage 0.72 0.8 0.87 Volts le= 10 mA 
VaE (sat) Base Saturation Voltage 0.9 1.15 Volts le= 30 mA 
VIE (sat) Base Saturation Voltage 1.1 1.6 Volts le= 100 mA 
h1. High Frequency Current Gain (f = 100 me) 4.0 6.5 le= 20 mA 
C.b Output Capacitance 2.3 4.0 pf le= 0 
las Collector Reverse Current 0.05 0.4 µA Vee= 20V 
las (85°C) Collector Reverse Current 1.0 10 µA Ve•= 20 V 
BVcao Collector to Base Breakdown Voltage 30 Volts le= 10 µA 
BVces Collector to Emitter Breakdown Voltage 30 Volts le= 10 µA 
VCEo (sust) Collector to Emitter Sustaining Voltage 12 Volts le= 10 mA 

(pulsed) 
BVeao Emitter to Base Breakdown Voltage 5.0 Volts le= 100 µA 
Ts Charge Storage Time Constant [Note 6] 13 nsec le = la1 ::::: 10 mA, 
t.. Turn On Time [Note 6'.l 15 nsec le::::: 30 mA 
t.11 Turn Off Time [Note 6] 20 nsec le ::::: 30 mA, 111 ::::: 3.0 mA, 

VcE = 0.35 V 
VcE = 0.4 V 
Ve = 1.0V 

= 1.0 mA 
= 3.0 mA 
= 1.0 mA 
= lOmA 
= 1.0 mA 
= 3.0 mA 
= lOmA 

VcE = 10 V 
Vea= 5.0 V 
Vae = 0 
VIE= 0 
le= 0 

v •• = 0 
la= 0 

le= 0 
la2::::: -10 mA 
111::::: 3.0mA 
112::::: -3.0 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor •••••••••••••• 
•. device may be impaired. e (2) These are steady state limits. The factory should be consulted on applications involving pulsed or 
0 low duty cycle operations. 
Z (3) These ratings give a maximum junction temperature of 200"C and junction-to-case thermal resistance 

of 146°C/watt (derating factor of 6.85 mW/"C). Junction-to-ambient thermal resistance of 486"C/watt 
(derating factor of 2.06 mW/"C). (NOTES CONTINUED ON PAGE 4) 
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FAIRCHILD N PN DIFFUSED SI LICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

VCE - COLLECTOR VOLTAGE - VOLTS 

iii 
~ 3.0 

§ lf-=-....... -t""=+c:o:--t--c:J.-1''°--i-T--il-+-ttt-i 

~ 2.0 

VcE - COLLECTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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le - COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS* 
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~ «J t---+--+--+---+-
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0.1 0.2 0.3 0.4 0.5 

VcE - COLLECTIJR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!S 2.0 I I _I JJ I -+--<H+ir-+--+--t-tt----t--'H-1-t 
g C B 

1,61--1-H+-+-+--H+-+-+--Hf+--+-+-++t 

OL--Jc...u..J.-J........J'-L.J..J.-J........JL...U.J..-.l-L.-LI.< 
0.1 1.0 10 100 500 

le - COLLECTOR CURRENT - mA 

*Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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VBE - BASI' VOLTAGE - VOLTS 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

2.0l---l-f-++---1-1-l-~"-+~-t,i-+-I 
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le - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 
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STORAGE TIME VERSUS 
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BASE CURRENT 
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1i 10 Vcc·l.OV. v 

v 

-
o,_~~--+--+~----+-_,___,__ 
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I Bl • TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

o,_~~--+_,>-~----+-_,__-'-~ 
0 2.0 4.0 6.0 B.O 10 

I Bl • TURN ON BASE CURRENT • mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

~ 8 ~ 
~ 6·~;;;;1-o::::::::~.J.---~::l:::==l===I=~ 
~ r- \t 
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TA - AMBIENT TEMPERATURE - °C 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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REVERSE BIAS VOLTAGE • VOLTS 

STORAGE TIME VERSUS 
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BASE CURRENT 
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2.0 4.0 6.0 8.0 10 ll 

I Bl • TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

2.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE CURRENT - mA 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT <frl 
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TURN OFF BASE CURRENT 
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COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

LOWER LIMITING 
VOLTAGE VERSUS 

SOURCE RESISTANCE 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
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Ra • SOURCE REgsrANCE • OHMS 

CHARGE STORAGE TIME- CONSTANT TEST CIRCUIT 

8901l 0.1 1 KJl 

0.1 
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500.0. 

0.0023 0.0023 
56.0. 
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.__+'-lf----+---1 + 

11 v~ 

Vm Rise T'ime less than I nsec 
PW2:300 nsec 
Duty Cycle < 2 % 

91.0. 

~ IOV 

t..·t.11 MEASUREMENT CIRCUIT 

Vin 0.1 
Pulse Source =-F 
Rise Time < 1 nsec 100 Q 
Pulse Width > 200 nsec 

,Zin•50Q -: 

Ton' Vee = 2V 

v88 Grounded 

Vin • 7V 

2V 

To Sampling Scope 
Rise Time< 1 nsec 
Input Z"' 100 K 

Tott' Vee = 2V 
v88 = 7V 

Vin • -13V 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

.--...... ----...... ---------------------0 +~cc 
ipd =- Aver~ge Propagati~n per Transistor 510 

Pulse GeneratOr 

Ir < 0.5 nsec 

lo • 500 

----.., L __ 

STAGES WAVEFORM 2 

.._ ____ .,__ ___ __,._ __________________ ~ 
= = 

~ 
~ 

~ 4 
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~ 3 
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~ 21---t---+--+-+-+-+--+--+--+--I 
w AVERAGED OVER TEN STAGES 

~ Il---t--~SE~E_M+O_M~M_Tl_ON+-OE+~-Y~ClrRC_U+IT-t--1 

_a o.,__._~_,___._..__..__.__,___.___, 

IOOK 0 10 

Vee • SUPPLY VOLTAGE • VOLTS 

+6V--::i __ 

0 
-4v---i---~---::=:=:=:;: 

10% 

To Sampling Oscilloscope 
Input Impedance = 50 Jl 
Rise Time::= lnsec 

le 

Waveforms 1 and 2 Superimposed 

V ut 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 

F=AI RC HI LC (5) Pulse Condltions:.length=300 µsec; duty cycle=1%. 
(6) See switching circuits for exact values of le, lw and 182• 
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2N3012 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3012 is a 600 me PNP silicon PLANAR epitaxial transistor designed for saturated and non­

saturated switching circuits requiring up to 200 milliamperes of collector current. It is suitable for 

20 me amplifiers, 10.7 me IF amplifiers, and 100 me oscillator converter circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Vees Collector to Emitter Voltage 
Veao Emitter to Base Voltage 

-65°C to +2oo•c 
2oo•c Maximum 
300°C Maximum 

1.2 Watts 
0.36 Watt 

-12 Volts 
-12 Volts 
-12 Volts 
-4.0Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h .. DC Pulse Current Gain [Note 5] 30 70 120 le= 30mA Vee= -0.5V 
h .. DC Pulse Current Gain [Note 5] 25 50 le= 10 mA Vee= -0.3 V 
h .. DC Pulse Current Gain [Note 5] 20 40 le= 100 mA Vee= -1.0 V 
Ve, (sat) Collector Saturation Voltage -0.07 -0.15 Volts le= 10 mA la= 1.0 mA 
Vee (sat) Collector Saturation Voltage -0.1 -0.2 Volts le= 30 mA la= 3.0 mA 
Vee (sat) Collector Saturation Voltage (+85°C) -0.15 -0.4 Volts le= 30 mA la= 3.0 mA 
Vee (sat) Collector Saturation Voltage -0.25 -0.5 Volts le= 100 mA la= 10 mA 
v.._ (sat) Base Saturation Voltage -0.78 -0.90 -0.98 Volts le= 10 mA la= 1.0 mA 
Vee (sat) Base Saturation Voltage -0.85 -1.12 -1.2 Volts le= 30 mA la= 3.0 mA 
v.._ (sat) Base Saturation Voltage -1.4 -1.7 Volts le= 100.mA la= 10 mA 
h1. High Frequency Current Gain (f = 100 mC) 4.0 5.5 le= 30 mA Vee= -10 V 
Cob Output Capacitance 3.3 6.0 pf le= 0 Vea= -5.0V 
Cre Emitter Transition Capacitance 3.8 6.0 pf le= 0 Va= -0.5V 
Ices Collector Reverse Current 0.05 80 nA Vee= -6.0V v .. = 0 
Ices (85°C) Collector Reverse Current 0.003 5.0 µ.A Vee= -6.0V v .. = 0 
BVcao Collector to Base Breakdown Voltage -12 Volts le= 10 µ.A IE= 0 
BVces Collector to Emitter Breakdown Voltage -12 Volts le= 10 µ.A le= 0 
Vceo (sust) Collector to Emitter Sustaining Voltage -12 Volts le= 10 mA la= 0 

[Notes 4 and 5] (pulsed) 
BVeao Emitter to Base Breakdown Voltage -4.0 Volts le= 100 µ.A le= 0 
t.. Turn On Time [Note 6] 25 60 nsec le:::::: 30 mA 111:::::: 1.5 mA 
t.ff Turn Off Time [Note 6] 35 75 nsec le:::::: 30 mA, 111 :::::: 1.5 mA, la2:::::: -1.5 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- ••••••••••••••• 
vice may be impaired. 

(2) These are steady state limits. The factory. should be consulted on applications involving pulsed or FA I RC H I L CJ 
low duty cycle operations. • •••••••••••••• 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt SEMICONDUCTOR 
(derating factor of 2.06 mW /° C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N3012 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N3012 

TYPICAL ELECTRICAL CHARACTERISTICS 
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(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, lw and 182• 
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2N3013 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N3013 is an NPN Silicon Planar Epitaxial Transistor designed 

for memory applications to 500 milliamperes. It features the unique combination of350 MHz 

minimum fT with a guaranteed 300 milliampere collector saturation voltage of 0.5 volt. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°c 

200°c Maximum 

3oo•c Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

40 Volts 

40 Volts 

15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Mln •. Typ. Max. 

hFE DC Puls.e Current Gain (Note 5) 30 60 120 

hFE DC Pulse Current Gain (Note 5) 25 55 

hFE DC Pulse Current Gain (Note 5) 15 40 

~E(-55°C) DC Pulse Current Gain (Note 5) 12 30 

VCE(sat) Collector Saturation Voltage 0.16 0.18 

VCE(sat) Collector Saturation Voltage (+125°C) 0.19 0.25 

VCE(sat) Collector Saturation Voltage 0.18 0.28 

VCE(sat) Collector Saturation Voltage 0.39 0.5 

VBE(sat) Base Saturation Voltage 0.75 0.82 0.95 

VBE(sat) Base Saturation Voltage 0.97 1.2 

VBE(sat) Base Saturation Voltage 1.3 1.7 

NOTES: 

Units 

Ic 

1c 
IC 

IC 
Volts 1c = 

Volts IC 
Volts 1c = 
Volts 1c 
Volts 1c 
Volts 1c 
Volts 1c 

PHYSICAL DIMENSIONS 
in accordanct with 

JEDEC (T0-521 outline 

Test Conditions 

30 mA VCE = 0.4 v 
100 mA VCE = 0.5 v 
300 mA VCE 1.0 v 
30 mA VCE = 0.4 v 
30 mA 1s . 3.0 mA 

30 mA 1s 3.0 mA 

100 mA 1s 10 mA 

300 mA IB 30 mA 

30 mA 1s 3.0 mA 

100 mA 1s = 10 mA 

300 mA 1s 30 mA 

Additional Electrical Characteristics on page 2 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any Individual semiconductor device may be Impaired. 
(2) These are steady state limits, The factory should be consulted on applications Involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (deratlng factor of 6,85 mW/°C). Junction-to-

ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more Information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1%. 

(6) See switching circuits for exact values of 1c• fs 1, and fs 2• 

F.AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION. 
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FAIRCHILD TRANSISTOR 2N3013 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

~e High Frequency Current Gain (f = 100 MHz) 3.5 5.5 IC 30 mA VCE 10 v 

Cobo Output Capacitance 3.3 5.0 pF IE 0 VCB 5.0 v 

cibo Emitter Transition Capacitance 6.5 8.0 pF Ic 0 VEB 0.5 v 
1CES Collector Reverse Current 0.04 0.3 µA VCE 20 v VBE 0 

1cEs<125°c} Collector Reverse Current 2.0 40 µA VCE 20 v VBE 0 

BVCBO Collector to Base Breakdown Voltage 40. Volts IC 100 µA IE 0 

BVCES Collector to Emitter Breakdown Voltage 40 Volts IC 100 µA IE 0 

VCEO(sust) Collector to Emitter Sustaining Voltage 15 Volts I = 10 mA IB 0 
(Notes 4 and 5) c(pulsed) 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE = 100 µA le 0 

T Charge Storage Time Constant (Note 6) 8.0 18 ns IC= 1s l ~ lOmA, IB 2 ~ -10 mA s 
ton Turn On Time (Note 6) 9.0 15 116 IC ~ 300 mA 1s1 ~ 30mA • 
toff Turn Off Time (Note 6) 15 25 ns le ~ 300 mA, IB 1 Rl 30 mA, 1s 2 Rl -30 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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• Single family characteristics on Transistor Curve Tracer. 

BASE CHARACTERISTICS 

TA= 2s·c < t-t-1o ;:;A E 
c < .,; E 

< e 
E 

c 
.; 

< 
E 

c 
o; 

I B = LO mAA 

I/I/Ill 
Alb_ 

0.6 0.8 LO 1.2 1.4 

YeE - BASE-EMITTER VOLTAGE - VOLTS 

9-216 

COLLECTOR CHARACTERISTICS 
~1~~~-0.«l_m_A_.i..-~~J..--"'~r:/'.~~J7i~lf~TrAn.~~5m5•...,c 

J. 18 •O 
0 ~o--'---,4~.o--'""""'8~.o--'---,1~2--'---,1~6 ..... _..,,~ 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACT~RISTICS 

VcE - COLLECTOR - EMlffiR VOLTAGE - VOLTS 

BASE CHARACTERISTICS 
~ ..--.....--..---.----,,..--,---,..---.----,J,..--,--, 

TA•-55°C 
1---i--+-+-+-+--+--+--li--+---

~ 
~ l~l--+--+----+---11--+--+----t!:~rl-tt---+---I 

! l~l--+--+----+---11--+--+--~~r 
0 ~~-ru...--1--1-~ 

O~ 80 !-,.ff!J,Lf..f!.~1--+--l 
~ f--+---+-+-+-+-·w 

i·lfll 
_o «> 1--1--+--+--l~<>~/m//lr/'.#-+-+--+--I 

'j///J/ 
0.4 0.6 0.8 1.0 1.2 1.4 

VBE - BASE - EMITTER VOLTAGE - VOLTS 



FAIRCHILD TRANSISTO'R 2N3013 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N3013 

TYPICAL SWITCHING CHARACTERISTICS 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

25 

100--~---~~---~ 

Vee· 15v 

1.0''---'---'--~J....LILI..L...--'--'-...J....J 

• 100 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

•c ~ioo mA i Vee -15v· 

l_ 17 
<!'/ 

.,•fJ. v ..L. 

f-+-:~JL .Ji!. 

' jl ·20 

0 
0 

v 
f7 v ~~ v 

r7 /.Y v y 

20 40 liO .. 

IBl • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

IBl • TURN ON BASE CURRENT - mA 

100 

t... - t.11 MEASUREMENT .CIRCUIT 

-3.0V 

lkll 

+1.6:ri_ . 
0 Vin O.ll'F 1200 

Pulse Source ~ 
Rise1ndF1llTimes l"'" 
<Ins "=' 
Pulse Width • 2«1 ns 
Zin• 500 

... v 

)JO 

..... 
To Sampling Scope 
Rise nme <Ins 
Input Z ~ IOOkO 

10 20 50 100 200 500 

le • COU£CTOR CURRENT • mA 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

'A' 8900 O l,u.F lkO 

•.. ~}"' 
-ti-

5000 
•r -..... 

Yout 

5000 910 

I 00023,u.F I 
0.002311 

560 

J~~F -t~~F 
•r ..... , . . 

:_rv ! 
-
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• •• 
0 

-•v--f\....;.;.:;.;.;;;...;;___ 

.. 
To S1mptin1 Oscilloscope 
Input Impedance = ~O 
Rise Time s 1 ns 



2N3014 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH SPEED • • • • • • r 5 = 18 ns (MAX) AT 10 mA 
• • • • • • ton = 16 ns (MAX) AT 30 mA 
• • • • • • t011 = 25 ns (MAX) AT 30 mA 

• MEDIUM VOLTAGE ••• LVcEo = 20 V (MIN) 
• HIGH FREQUENCY ••• 11 = 350 MHz (MIN), 550 MHz (TYP) AT 30 mA 
• LOW CAPACITANCE • • • C0 bo = 5.0 pf (MAX) AT 5.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°c Case Temperature 
at 25 • C Ambient Temperature 

Maximum Voltages and Current 
Vc80 Collector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hie High Frequency Current Gain (f = 100 MHz) 3.5 

Cobo Open Circuit Output Capacitance 

cibo Open Circuit Input Capacitance 

Ices Collector Reverse Current 

lcesC+l25°C) Collector Reverse Current 

BVcao Collector to Base Breakdown Voltage 40 

BVces Collector to Emitter Breakdown Voltage 40 

YcEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 

BVEBO Emitter to Base Breakdown Voltage 5.0 

7"5 Charge Storage Time Constant (Note 6) 

ton Turn On Time (Note 6) 

toll Turn Off Time (Note 6) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-65°Cto +2oo•c 
+2oo•c Maximum 
+3oo•c Maximum 

TYP. 

5.5 

3.3 

6.5 

0.04 

2.0 

8.0 

11 

16 

1.2 Watts 
0.68Watt 
0.36Watt 

40Volts 
40 Volts 
20Volts 

5.0Volts 

MAX. 

5.0 

8.0 

0.3 

40 

18 

16 

25 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

pf 

pF 

µA 

µA 

Volts 

Volts 

Volts 

Volts 

ns 

ns 

ns 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0.52) outline 

3. LEADS 

:g1:01A. 

Base 

Collector 

N!>fES: All dimensions in l..::hlS 
.Umd5arelll*!·pleted"-r 
Colt...klrintlt'"'llycOMICtedta1;:115e 
'"-C:kqe .,.;p111 0.41 aram 

...i.. 

TEST CONDITIONS 

le =30mA VcE = lOV 

le= 0 Yea= 5.0V 

lc=O t 
Ve8 =0.5V 

Vee= 20V Vae = 0 
Vee= 20V VaE = 0 
le= lOOµA IE =0 
le= lOOµA Vae = 0 
le = 10 mA (pulsed) 18 = 0 

IE= 100 µA lc=O 
le= 181 = 10 mA 182 =-10 mA 

lc=30mA 181 =3.0mA 

lc=30 mA 181 =3.0mA 
182 =-3.0mA 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTOR 2N3014 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFe 

hFe 

hFe 
hFe(-55°C) 

Vee( sat) 

Vee< sat) 
Vee(sat) 

Vee(sat) 
V8e(sat) 

V8e(sat) 

V8e(sat) 

NOTES: 

CHARACTERISTICS 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage (+125°C) 
Collector Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

MIN. 

30 

25 

25 

12 

0.7 

0.75 

TYP. 

60 
45 

55 

30 

0.15 

0.16 
0.19 
0.18 

0.75 

0.82 

0.97 

MAX. 

120 

0.18 

0.18 

0.25 

0.35 

0.8 

0.95 

1.2 

UNITS 

Volts 

Volts 
Volts 

Volts 

Volts 

Volts 

Volts 

TEST CONDITIONS 

le= 30 mA 
le= lOmA 

le= lOOmA 

le =30mA 

le= lOmA 

le=30mA 

le= 30 mA 

le= lOOmA 

le= lOmA 

le=30mA 

le= lOOmA 

Vee= 0.4V 
Vee= 0.4V 

Vee= l.OV 

Vee =0.4V 
le =1.0mA 
18 = 3.0mA 

le =3.0 mA 

le=lOmA 

le= 1.0mA 

le= 3.0mA 

le= lOmA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW!°C); junction to ambient 

thermal resistance of 486°C/Watt (derating factor of 2.06 mW!°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2 . 
. (5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuits for exact values of le, ler, and le2. 

TYPICAL COLLECTOR CHARACTERISTICS 

20 TA·-ss•c 0.411~ VJ 
1i 16 lo.36l~fl/ 

.19.32~17) 

T 

1i 16 V o.lb~ ]!! 
,,..... o.14~ v.1 

i 12·1¥=1=t=F10~1-~+:'.!!iDA..=P!-7'VLJAf.l,UUj__j 
B lo.~']7 

! o.~mA Y _L 
~ a.olb.+-~:::::+""""t'9"-vb"'+yl--j-f+--l 
- 0.06 mA .J...-- j J 

004mA t-Y J _ ... 4.olb..j...~-=µ:::...t.-F-11-....i~+l+--1 
002 mA ........-1 

YcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

YcE - COLLECTOR ·EMITTER VOLTAGE - VOLTS 

:5 tol4mA ~, 
O~ 8.0 ~Ol2mA ....L 

... w.1omA VY 
r..-~o.~~~m~A..,_.-t--r~V~ 

~ 4.0 F--f:g,06 y 
0.04 mA ..-i 

I-

~ 
"' 

T0.02 mA 
o~...._ .............. ___,.,_...__.__.__1e...._·o ....... i......,. 
0 6.0 12 18 24 311 

VcE • COLL£CTOR-EMITTER VOLTAGE - VOLTS 

"' 120 :::> 
<.> 

"' 0 
I-

~ 
0 
<.> 
I 

:: 

0.2 0.4 0.6 1.0 

V CE - COLLECTOR· EMITTER VOLTAGE - VOLTS 
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~ 0.20 ~ 12!.L 
~ a.o!J-==:j::::j::::t'..Lo.'.':1J:6~:::q.- ..L 

0.12mA ._ • 7 
-'"' 4.0it--+--+--+o ~ mA L 

it--+--+--+o.04 mA 

VcE - COLL£CTOR·EMITTER VOLTAGE - VOLTS 

l.OmA 

0.5 mA 
18 •O 

0.4 0.6 O.B 

VcE - COLLECTOR - EMITTER VOLTAGE· YOUS 

1.0 



FAIRCHILD TRANSISTOR 2N3014 

TYPICAL BASE CHARACTERISTICS 

200~T~A-.l~~-~~-J~-µ,::-~6.-D-~-~~ 

>--+---+---+--_,! ~ 8;o mA --+--+__. 

i! 160 t--+-+--+---.• 
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1--+-+--+--Hlfl~-t--t---t-f--l 

~ ~ !l5 120 t--+--+--+-!l!IU.f+--+--+---+--4---l .., .; 

~ Jfffflf-t--t-+-+-+---1 

§ mt--t--t--1ht/J~rntH-t--t---1t---1t---1t---1 

t--t--? ruu 
~ ~t--t-i~NrJ/ftfr-/1-t--t--t--+-t--t 

DL....J.~~~LV_,_...J._..l,_L......J.--1........J 
D.4 D.6 D.8 l.D 1.2 1.4 

V BE • BASE • EMITTER VOLTAGE • VOLTS 

2DO 

c 
E 160 
I 

.... 
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: 120 
::> .., 
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:: 80 
~ 
8 
I 40 _.., 

0 
0.4 

TA= 25"C 1-lo mA -;; t= 
0 .. ... e .. ~ E 

0 ... 

.. 
E 

0 

"' 
I B = LO mA 

Will 
41/J. 

0.6 0.8 LO 1.2 L4 
VeE - BASE·EMITTER VOLTAGE - VOLTS 

200 

'I 160 

I 120 .., 
~ 
~ m 
8 

TA •·55°C T 
-: 

!fl 
i 007 
~ m 

'lflJ 
!Jill 
111/A 1---1--1 •It JD//I 

D 
0.4 0.6 D.8 1.0 1.2 

Vee - BASE -EMITTER VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

D..,._~.......,,L:--+--'-......... ...__.__._ ............. 
1.0 2.0 5.D ID 20 50 100 200 500 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

o.si::::::::::i::=i:=+:=i:=}:::+=t:==l 
~ TA = 12s•c+--+--t---+--+-+k'.'.'.:--7"9 

s v 
ll1 0.1 .L 

~ £ 
el -ff 
~ v 
~ y 
~ O.Dl z 
8 ~Z--1--+--t--+--+---l-+--I 
I 

O.OOI0~-+-__.10-+--2.._0_+--..,..30-~~40. 

VcE- COLLECTOR-EMITTER VOLTAGE - VOLTS 

., 10 
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§? 
I 5.0 ... 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f1) 

15oMHz 
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I 
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1.0 

is: 

300MHz 
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v 
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le -COLLECTOR CURRENT-mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

'-"I 1.0 
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§? 
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~ D.4 
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8 0.2 
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LA 

125~ 
v v~ 
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le • COLLECTOR CURRENT • mA 
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1 

fl-
l 

500 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le • COU!CTOR CURRENT - mA 
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t; 0.3 

::! 
> 

D 
10 

ID 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

20 50 100 200 
le • COLLECTOR CURRENT • mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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~ 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0~-'---='o.>~--,1~.o-'---='1.5,..._."--:2~.o-'--2~.5 
!Bl - TURN ON BAS£ CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN Off BASE CURRENTS 

0 ~o-'---='o.5~----,1~.o--'---='1.5~---,2~.o--'-_,,.2.5 
I Bl - TURN ON BASE CURRENT - mA 

DELAY TIME VERSUS BASE-EMITTER 
Off VOLTAGE AND TURN ON 

BASE CURRENT 

~ 
~ -3.0 

~ . I-----,,__-¥--

~ - 2.0 l----+----1'-+--+--+ 

:>i 
<:li 

'e1 - TURN ON BASE CURRENT - mA 

o="J:_ 
-10 

Pulse Generator 
Vin Rise Time < l ns 
Source Impedance = 500 
PW ? 300 ns 
Duty Cycle < 2 % 

FAIRCHILD TRANSISTOR 2N3014 

TYPICAL SWITCHING CHARACTERISTICS 

"1i 

~ 
fl 
ijj 

<:li 
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~ 

8.0 

6.0 

4.0 

STORAGE TIME VERSUS TURN ON 
AND TURN Off BASE CURRENTS 

0 0!---'---~2.o,........__,•~.o_,__..,...6.0~-..,s~.o_,__.,,10 
I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

H 
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'e1 - TURN ON BASE CURRENT - mA 
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AND TURN ON BASE CURRENT 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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lei' - TURN' ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN Off BASE CURRENTS 
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I Bl - TURN ON BASE CURRENT - mA 

tc:>N AND toFF TEST CIRCUIT 
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v, .. 

ToSampling~ope 
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CHARGE STORAGE TIME MEASUREMENT CIRCUIT 
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"Iii" 8900 0 lµF I kO 

O.l1<F 

5,000 910 

ll-0._00_2_3-.1<_F-+----tll 

0.0023µF 

+ 
11 v 

I01<F 
+ -

I01<F 
- + 

+ 
IOV 

9-222 

+6V 

0 
1.03 Pulse waveform 
at point 'A' 

-4V~~+~~~~~~~ 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time-~ 1 ns 



2N3015 
FAIRCHILD NPN D I FF U S E D S I L I C 0 N P LA N A R 

EPITAXIAL TRANSISTOR 
HIGH SPEED SATURATED SWITCH 

The 2N3015 is an NPN double-diffused silicon PLANAR epitaxial transistor designed primarily for 
high-speed commercial switching applications at collector currents to 500 milliamperes and col­
lector voltages to 60 volts. It is an excellent core driver with switching times guaranteed at 300 
and 500 mA, and an LVceo of 30 volts. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vcso Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4] 
VEso Emitter to Base Voltage 

-65°C to +2oo·c 
2oo·c Maximum 
300°C Maximum 

3.0Watts 
0.8 Watt 

60 Volts 
30 Volts 
5.0 Volts. 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain-[Note 5] 
h .. DC Pulse Current Gain [Note 5] 
VC'f. (sat) Collector Saturation Voltage 

[pulsed, see Note 5] 
VC'f. (sat) Collector Saturation Voltage 

[pulsed, see Note 5] 
VIE (sat) Base Saturation Voltage 

[pulsed, see Note 5] 
VIE (sat) Base Saturation Voltage 

[pulsed, see Note 5] 
hf. High Frequency Current Gain (f = 100 MHz 
ICEs Collector Reverse Current 
lcso (125°C) Collector Cutoff Current 
c ... Output Capacitance 
BVcao Collector to Base Breakdown Voltage 
Vero (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 

MIN. TYP. MAX. UNITS 

30 63 
10 50 

0.23 

0.46 

0.85 

1.12 

2.5 3.3 
0.05 

6.5 
5.0 

60 
30 

120 

0.4 

1.0 

1.2 

1.6 

0.2 
200 
8.0 

Volts 

Volts 

Volts 

Volts 

µA 
µA 
pF 
Volts 
Volts 

le= 150 mA 
le= 300 mA 
le= 150 mA 

le= 500 mA 

le= 150 mA 

le= 500 mA 

le= 50mA 
VIE= 0 

IE= 0 
le= 0 
le= 100 µA 
le= 30 mA 

(pulsed) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Base 

Collector 

NOTES: All dimensions Ir\ inches 
LeadsarefOld-plltedkovlr 
CotlectOrintemallyeonnectedtocase 
Paciuigewel&htisl.llfllms 

TEST CONDITIONS 

VcE = 10 V 
Ve•= 0.7 V 

la= 15 mA 

la= 50 mA 

la= 15 mA 

la= 50 mA 

VcE = 10 V 
VCE = 30 v 
Vea= 30 V 
Vea= 10 V 

IE= 0 
la= 0 

BV.so Emitter to Base Breakdown Voltage 5.0 IE= 100 µA le= 0 
t •• Turn On Time [Note 6] 22 le :::= 300 mA ls1 :::= 30 mA 
t.. Turn On Time [Note 6] 22 le :::= 500 mA 111 :::= 50 mA 

* 

to ff Turn Off Time [Note 6] 22 
t.u Turn Off Time [Note 6] 22 

40 
40 
60 
60 

Volts 
nsec 
nsec 
nsec 
nsec 

le :::= 300 mA, 111 :::= 30 mA, 112 :::= -30 mA 
le :::= 500 mA, 111 :::= 50 mA, 112 :::= -50 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor de· 
•· vice may be impaired. 
~ (2) These are steady state limits. The factory should be consulted on applications involving pulsed or 
.., low duty cycle operations. 
0 (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
Z of58.3°C/watt (derating factor of 17.2 mW/°C). Junction-to-ambient thermal resistance of 219°C/watt 

(derating factor of 4 .• 6 mW/°C). (Notes continued on page 4) 
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* Planar is a patented Fairchild process. 
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FAIRCHILD N PN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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g 
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i5 
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8 

~~ 
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COLLECTOR CHARACTERISTICS* 

VcE - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

10 10 JO 40 

VcE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

l~J11 
c J_ 8 

l 
~ 

!--.... l,f 
--+--< lOO'C k? 

25"C 

l.O 10 100 
le - COLL£CTOR CURRENT - mA 

I/ ,, 

50 

1000 

TYPICAL ELECTRICAL CHARACTERISTICS 
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8 
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g 

400 

JOO 

l.5 

COLLECTOR CHARACTERISTICS* 

0.4 0.6 0.8 1.0 

VCE - COllfCTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

0.2 ·o.4 l.O 

VcE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l 
l.2 t--+-t-++--+--t-+-++--+--+--++-++-i 

~~ 0.3 

> 1---+-t--++-+~f-+-++---+--+-+~-+-~ 

O~l.70~~---olO,--f-+-"-'-~1~00-+~-+-l~OOO 
le - COllfCTOR CURRENT - mA 

" Single family characteristic on Transistor Curve Tracer. 
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500 

_u 100 

BASE CHARACTERISTICS* 
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Im 
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VBE - BASE-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

1.4 
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0 
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T[jJfl 
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VBE - BASE-EMITTER VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
VcE • lOV 

y 
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~ ~F-+-+HH-l-f--+--<H-1-+-+-H-1-+--+-l-+t--l 

O·O~.l,...._.~~l.~0~~~10~~~100=--'~~lOOO 
le ' COllfCTOR CURRENT - mA 



FAIRCRILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

125 

Jo> 100 

~< 25 

0 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

Vee· 30V t' 

If 
Ll:j 

Y1 

V1 v 
[Z 

0.01 0.1 1.0 10 
lceo - COllfCTOR CUTOFF CURRENT - llA 

EMITTER TRANSISTION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

'IL 20 t--+-+-++--+--+--t---til--1--+-+--H 

!;! 101--1--+-H­
~ 

~ 
~ Sf--1-++!--+--+--++-f---1---'F+-~ 

1~..,_._.,..,___,..,__,...,......_._,.~.,_~~ 
0.1 0.2 o.s 1.0 2.0 s.o 10 20 so 

REVERSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND 

BASE-EMITTER OFF VOLTAGE -s.o 
!S lc RJ500mA J 
g Vee· 25V,-++-+t---tt--t--+1-++--+----; 

~ - 4.o i--r-,g I/ 
~ t-t-c:' g ~ ~ 
l!i -3.0 .,; 

_j_ 

~ i!i -2.0 

~ j_ 
' - 1.0 t--+--+--+-t-+-+-+-if_-+-+---+~-+-+----l--1 

~ o.___.._.,.___._,_u__.._...___~i.,_,__...._........., 
0 20 ~ ~ 80 ~ 

lei - TURN ON BASE CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

VBEIO l " O -+--+--+-lt--~+---t---i 
Vee •2SV 

1i 80 ,__..,--t---+-----+--

l\i 
~ 60t---i---+-+--+.<-+--+-, •'r-+---+--1 

~ 
~ ~t---i---+-+-+---¥-+--+-
~ 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

10 o~-.~o -7:20-~30-...,.~,.---=so,----!~. 

~ 12 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

0 !---"'--c!100.,.-'-=~,......._~~~....__,~~'-:!soo 
le - COLLECTOR CURRENT - mA 

!:; 0.6 

g 
~· 0.5 

~ 
g 
~ 0.4 

~ 
2 0.3 
iii 

~ !!I 0.2 

8 
..'... 0.1 
~ 

:~ 0 

-10 

25 

COLLECTOR SATURATION 
VOLTAGE VERSUS AMBIENT 

TEMPERATURE AND 
COLLECTOR CURRENT 

le. 500 mA 

'c ~ 100 mA 

le" 10 mA 

SO 7S 
TA - AMBIENT TEMPERATURE - °C 

100 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

r lc~SO mA _L _L'l 
"' Vee ·2sv L<" y /". 
~ -s.o ~7 V1 
~ [Z ~~-7-----+---+---I 
i'l -6.0f---l---+-'-+->"M_ 1-d 
~ I ~ ~~·L 
;-4.0 ,~~~ 

~ 
-~ -2.0 

o,.,_'--=''='-"'____,.,,......._~-+--,-..,..-'----! 
0 2.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE CURRENT • mA 

9-225 

>t! Tj_•25°C t---
0.2 t-+-+--+-+----<---+--+--+-+--<-+--1 

o.io,__..~s"'°°o _._,1,,,_oo~"'IS0.-'--~~-+-..,,,25~0 ~~ 

IC • COLLECTOR CURRENT - mA 

-s.o 

-1.0 

0 

1.2 

!:; 
~ 1.0 

til 
~ 5 0.8 
> 
i5 
~ 0.6 

~ 
~ 0.4 

~ 0.2 
-~ 
> 

0 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND 

BASE-EMITTER OFF VOLTAGE 
1c-~mA 1 J J. / 
Vee ·25V ~11 l,j_ { 1 
~1 I]_ 

~&<fl l-1 lL 
.,, L lL 

rl- :~~} ~ IL 
0 

t2r v <7 

LZ ~ v 
L ~~ 

0 w 20 30 ~ ~ ~ 
191 - TURN ON BASE CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS AMBIENT TEMPERATURE 

AND COLLECTOR CURRENT 

lc·~mA 

J_ 
le· loo mA 

~-JoJ 

25 SO 7S 100 
TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

1 c1111150mA --+--+-1+--+.,i't--t--.l'--l 

1 -241---vc,__c .-1zs_v -+--__,,_-+---.,._.........,,__,,...__, 

00~~6.~0-+-~12~--'-13-+--2~4.-'--~30 
I Bl - TURN ON BASE CURRENT • mA 



TYPICAL SWITCHING CHARACTERISTICS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ - lO'f--l--f--l---+---+-1--1--+-+-t--l---l 

~ 

I 
~ 
~ 
z 

~ 

00~-'--1Lo-'-~ro--'-'-io-'--®.J__+--5Lo-'-~oo 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-JO~~~~~~~~~~~ 

~"' v 
-24 

f--+--1-"\~,"",· . y ,, 
-I 8 

-1 2 

:;:: -6. 0 

0 
6.0 12 18 24 

I Bl - TURN ON BASE CURRENT - mA 

t.. TEST CIRCUIT Uc ::::::: 300 mAl 

+25V 

80Q 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-1oo~~~~~~~v~~~v~ 

le Al 500mA +--+--+--t't---t-----t-T11--l 
Vcc·25V JZ V I ,-1 

i-80 ,).L ~ 
- -wt---+-+-~~" ., .. -~Lv v 
~ r -l}·~f L 
~ -® ~ '6'"~ .L. 
~ 11 Li" /~.,.,.<,/ 

1 y ?' 
-rof--+--+--+--+-+----+-r-+-+--l 

00~~-o0ro,---~®::-+-~oo,---r-oo=-+-~100 
I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-oo~~~~~~~~~~~v~ 
lc~~mA j_ 

~ Vee • zsv JJL £ 
-48 ll~· IL i ~~ ~~.,~·f--+----111----_,,yt=-i 

B -~1--+--+--+--+-_,_v----+~c..-~,___,,____, 
1 _y ,.el--+--+-"" 

~ -24 
/ v 1...J7 
y ~,__ 

IBI - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

i ~ 
B -6.ol---+--+---~H'---+--+---+---+--+-+-----1 
~ 
l!iz -4.ol---+-++-=+-'---'+-30""'~-+"'="'-....-1---+-+--I 

11 Jsnsec 
~ -
~ -2.0l--+--l--+---+-l----+-l--+--1--1 

0"-o _J_-='2.o,...-Jr-41-=,o--L-='6.""'o -'--:8"'::.o--'-!10 
I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-100 m 17 ic~soJmA ~ Z 
~ t-- Vee· zsv , .~"'"'] ~ 

-00 , "--~ v ~ -L 1;;. v 
1! -00 z i.~ 

..... _....J---

1---1-'" 
~ -~l--+--l--+---+-+---+-+--+--1--1 

I Bl - TURN ON BASE CURRENT - mA 

t11 TEST CIRCUIT (le::::::: 300 mAl 

+lOV +25V 

lOOQ 80Q 

SOQ 
Rise Ti me < lnsec 

-13:u '~"f-= .,sµF 
200nsec 

To Sampling Scope 
Input Z "' lOMQ 
Rise Time < lnsec 

Rise time of input pulse < 2.0nsec 
Input impedance"' 50Q 

Rise Time of input pulse < 2.0nsec 
Input impedance"' SOQ 

to. TEST CIRCUIT Uc::::::: 500 mAl t11 TEST CIRCUIT !le::::::: 500 mAl 

50Q 

Rise time of input pulse< 2.0nsec 
Input impedance "'SOQ 

+25V 

48Q 

+l6V 

lOOQ 

-2l:u :rosµF 
200nsec - --·1 

Rise time of input pulse< 2.0nsec 
Input impedance .,,50Q 

+25v 

48Q 

il!il!il!il!il!il!il!il!il!il!il!il!ll!ll• (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. FA I R C H I LC (5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 

il!il!il!il!il!il!il!il!il!il!il!il!il!ll• (6) See switching circuits for exact values of le• 181 , and 182 • 
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2N3019 • 2N3020 
NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SI LICON 'PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION -The 2N3019 and 2N3020 are NPN Silicon Planar Epitaxial Transistors designed primarily for amplifier 

and switching applications. These devices feature high breakdown voltages, low leakage currents, low capacity and a beta useful 

over an extremely wide current range. Switching operation at 1.0 ampere is permissible due to the low saturation voltage. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total DissipaUon at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +300°c 

+200°c 

.f.3oo•c 

5.0 Watts 

0.8 Watt 

140 Volts 

80 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3019 2N3020 
Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 90 40 120 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

hFE DC Pulse Current Gain 50 30 100 

hFE DC Pulse Current Gain (Note 5) 50 30 100 

hFE DC Pulse Current Gain (Note 5) 15 15 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 

VCE(sat) Collector Saturation Voltage (Note 5) 0.2 0.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 1.1 1.1 Volts 

hfe High Frequency Current Gain (f = 20 Mc) 5.0 4.0 

Cobo Output Capacitance (f = 1 Mc) 12 12 pf 

cibo Input Capacitance (f = 1 Mc) 60 60 pf 

1CBO Collector Cutoff Current 10 10 nA 

IcBo(l50°c) Collector Cutoff Current 10 10 µ,A 

1EBO Emitter Cutoff Current 10 10 nA 

BVCBO Collector to Base Breakdown Voltage 140 140 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage 80 80 Volts 
(Notes 4 and 5) 

Test Conditions 

IC 10 mA VCE 10 v 
Ic 150 mA VCE 10 v 
IC 0.1 mA VCE 10 v 
IC 500 mA VCE 10 v 
Ic 1.0 A VCE 10 v 
Ic 150 mA VCE 10 v 
Ic 150 mA 1a 15 mA 

Ic 500 mA 1a 15 mA 

Ic 150 mA 1a 15 mA 

IC 50 mA VCE 10 v 
IE 0 VCB 10 v 
Ic 0 VEB 0.5 v 
IE 0 VCB 90 v 
IE 0 VCB 90 v 
Ic 0 VEB 5.0 v 
Ic 100 µ,A IE 0 

Ic 30 mA IB 0 
(pulsed) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts Ic 0 IE 100 µ,A 

r 'C b c Collector-Base Time Constant (f = 4 Mc) 400 400 psec Ic 10 mA VCB 10 v 
NF Noise Figure (Note 6) 4 db Ic 100 µ,A VCE 10 v 

NOTES: (1) These ratings are limiting values abovewhich the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on appUcations involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/Watt (deratlng factor of 28,6 mw/•c; 
junction-to- ambient thermal resistance of 218°C/Watt (derating factor of 4.6 mW/°C. 

(4) Rating refers to a high-currem point where coliector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µ,sec; duty cycle:::: 1%. 

(6) f = l.OKc; RS = 1 K!l. Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHIL.CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

9-227 



2N3056·2N3056A·2N3057·2N3057A 
NPN HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIERS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These devices are NPN silicon Planar epitaxial transistors designed 

for use in high-current amplifier applications. Operation to one ampere plus collector to 

emitter voltage of 60 and 80 volts is permissible. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Continuous Collector Current (Note 2) 

2N3056 
2N3057 

100 Volts 

60 Volts 

7.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3056 2N3057 
2N3056A 2N3057A 

5.0 Watts 

2.8 Watts 

0.4 Watt 

2N3056A 
2N3057A 

140 Volts 

80 Volts 

7.0 Volts 

1.0 Amp 

Symbol Characteristic Min. Max. Min. Max. Units ,. 
17E DC Pulse Current Gain (Note 5) 40 120 100 300 

hFE DC Pulse Current Gain (Note 5) 40 120 90 

17E DC Current Gain 30 100 50 

hFE DC Pulse Current Gain (Note 5) 30 100 50 

17E(-55oC) DC Pulse Current Gain (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 15 15 

VBE(sat) Base Saturation Voltage (pulsed, see Note 5) 1.1 1.1 Volts 

hfe Small Signal Current Gain 30 200 80 400 
(f = 1.0 kHz) 

Cobo Open Circuit Output Capacitance 12 12 pf 

cibo Open Circuit Input Capacitance 60 60 pf 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts 

1EBO Emitter Cutoff Current 10 10 nA 

NF Noise Figure (Note 6) 4.0 db 

Additional Electrical Characteristics on page 2 (See notes on back page) 

Test Conditions 

Ic 150 mA VCE 10 v 

Ic 10 mA VCE 10 v 
Ic 100 µA VCE 10 v 

Ic 500 mA VCE 10 v 

Ic 150 mA VCE 10 v 
Ic 1.0 A VCE 10 v 
Ic 150 mA 1s 15 mA 

Ic 1.0 mA VCE 5.0 v 

IE 0 VCB 10 v 
Ic 0 VEB 0.5 v 
IE 100 µA Ic 0 

Ic 0 VEB 5.0 v 
Ic 100 µA VCE 10 v 

F=AIRCHIL.C 
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FAIRCHILD TRANSISTORS 2N3056 • 2N3056A • 2N3057 • 2N3057 A 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N3056 2N3056'\. 
2N3057 2N3057 A 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

BVCBO Collector to Base Breakdown Voltage 100 140 Volts re 100 µ.A IE 0 

VCEO(sust) Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) 

80 Volts re 30 mA IB 0 
(pulsed) 

VCE(sat) Collector Saturation Voltage 0.25 
(Note 5) 

0.2 Volts re = 150 mA IB 15 mA 
(pulsed) 

VCE(sat) Collector Saturation Voltage 0.7 
(Note 5) 

0.5 Volts IC = 500 mA IB 50 mA 
(pulsed) 

1CBO 
Collector Cutoff Current 10 nA IE 0 VCB 60 v 

1CBO 
Collector Cutoff Current 10 nA IE 0 VCB 90 v 

Icao<150°c) Collector Cutoff Current 10 µ.A IE 0 VCB 60 v 
ICB0(150°C) Collector Cutoff Current 10 µ.A IE 0 VCB - 90 v 
r 'C b c Collector-Base Time Constant (f=4.0MHz) 400 25 400 psec re 10 mA VCB 10 v 

hfe High Frequency Current Gain (2N3056 only) 4.0 
(f = 20MHz) 

re 50 mA VCE 10 v 

hfe High Frequency Current Gain (2N3056A only) 
(f = 20 MHz) 

4.0 10 re 50 mA VCE 10 v 

hfe High Frequenc1 Current Gain (2N3057 only) 5.0 
(f = 20 MHz) 

Ic 50 mA VCE 10 v 

hfe High Frequency Current Gain (2N3057A only) 
(f = 20 MHz) 

5.0 10 re 50 mA VCE 10 v 

NOTES: 
(1) These ratings are Umitlng values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3)· These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (deratlng factor of 28.6mW/°C); junction-to-
ambient thermal resistance of 438°C/watt (derating factor of 2.28mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1% • 

. (6) f = 1.0 KHz' RG = 1.0 Kn. 
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2N3072·,~- 2N3073 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N3072 and 2N3073 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, f,, 
at high currents, makes them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 2N3072 

Storage Temperature -65°C to +200°c 

2N3073 

-&s•c to +200°c 
2oo•c Maximum 
300°C Maximum 

. Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25"C Case Temperature 
[Notes 2 and 3] 

at 25"C Ambient Temperature 
[Notes 2 and 3] 

Maximum Voltages and Current 

Vcao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4] 
Veao Emitter to Base Voltage 
le Collector Current [Note 2] 

3.0 Watts 1.2Watts 

O.SWatt 0.36Watt 

-60Volts -60Volts 
-60Volts -60Volts 

-4.0Volts -4.0Volts 
500mA 500mA 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted} 

SYMBOL CHARACTERISTIC MIN TYP. MAX. UNITS TEST CONDITIONS 

h.e DC Pulse Current Gain 30 67 130 le= 50 mA Vee= -1.0 V 
[Note 5] 

hFE · DC Pulse Current Gain 15 43 lc=300mA Vee= -2.0V 
[Note 5] 

VIE (sat) Base Saturation Voltage -ro.9 -1.2 Volts le= 50 mA la= 2.5 mA 
VIE (sat) Base Saturation Voltage -l.25 -2.0 Volts le= 300 mA la= 30 mA 
Yee (sat) Collector Saturation Voltage -0.08-0.25 Volts le= 50 mA la= 2.5 mA 
Vee (sat) Collector Saturation Voltage -0.33 -1.0 Volts le= 300 mA la=30mA 
ht. High Frequency Current 1.3 2.0 le= 50 mA Vee= -20V 

Gain (f = 100 me) 
Yceo (sust) Collector to Emitter -60 Volts le= 30 mA la=O 

Sustaining Voltage (pulsed) 
[Notes 4 and 5] 

t.. Turn On Time 17 40 nsec le:::::: 300 mA l11:::::_30mA 
[Note 6] 

t.ff Turn Off Time 40 100 nsec le :::::300 mA, l11:::::30mA, 
[Note 6] 112:::::: -30 mA 

Additional Elect.rical Characteristics on page 2. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factorY should be consulted on applications involving pulsed or low duty cycle operations. 

2N3073 

(3) These ratings give a maximum junction temperature of 200°C. and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/ 
"C) for the '2N3072 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3073. Junction-to-ambient thermal resistance of 219°C/Watt (derat­
ing factor of 4.56 mW/"C for the 2N3072 and 486°C/Watt (derating factor of 2.1 mW/"C) for the 2N3073. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 'For more information send for Fairchild Publication APP-4. 
(5) pulse Conditions: length = 300 µSec; duty cycle = 1 % . 
(6) See switching circuit for exact values of •c• 111, and 1.,. 
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FAllCHlt..D TIANSISTOIS 2N3072 • 2N3073 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

hFe (-55°C) DC Pulse Current Gain [Note 5] 12 35 
c.. Output Capacitance 7.0 10 pf 
Ices Collector Reverse Current 0.033 10 nA 
Ices (125°C) Collector Reverse Current 0.3 10 µA 
BVcao Collector to Base Breakdown Voltage -60 Volts 
BVuo Emitter to Base Breakdown Voltage ..-4.0 Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

VCE • COLLICTOR VOLTAGE - VOLTS 

YcE - coLUCTOR VOLTAGE - VOLTS 

-ro • 60 ·80 
VCE • COLUCTOR VOLTAGE • VOLTS 

SATURATION REGION 

- 0.4 - 0.8 - 1.2 - 1,6 - 2.0 
VcE • COLUCTOR VOLTAGE • VOLTS 

V CE - COUECTOR VOLTAGE - VOLTS 

·500 

~-} 1J.c 
1mA T-50mA 

JiomAT 
-20 mA i! ·400 

18 --1omA 

7 

t 1 ~ ~ 7JJ 

.!:> -100 

-0.4 ·0.8 ·1.2 ·1.6 -2.0 

VBE • BASE VOLTAGE • VOLTS 

~ B -300 

~ l--1--1--1--l--lf-l--lc+-ll--l--l--I 

~ -2001--+--+-+--+--H--fi-1-1--1--1---1 

8 I--+-- I B • • 10 mA . .._.. .... J._.11._../,_,__,_-1--' 
_u ·100• l--+--+--l--H-1---1-,f/~l--il--i--I 

o l n 
0 -0.4 ·0.8 -1.2 ·1.6 ·2.0 

VsE • BASE VOLTAGE • VOLTS 

-5oo l 1 ·40 mA ·SO mA 
1-T • ·55°C --'--4----1--->30 n'A 1---+--

i! -400 --~ mAI 

I -3001--+---+--+--j--+---+-............. _,___. 
..... I • ·lOmA 

~ 
~ -roo1--+--+-+--+--1--1H-1-11-1-1--1---1 

8 -J l 
_<-> ·1001--1--+-+-+--h!JHif-l /l-lll-/-I--~ 

·0.8 -1.2 • 2.0 OLo -'---o,J...4-1-__ ..io.s--1,__J_,_1_11.l~LIL-.1.L.6-1-.....J_2.o 
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TEST CONDITIONS 
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l·e= 0 Vea= -lOV 
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VERSUS REVERSE BIAS VOLTAGE 

so!='.=t=!=H=i:=i::;;;:+;~ v 

2.0 

l.O 
TA ~25'C 

0 • 10 - 20 -JO -40 

VCE • COUECTOR TO EMITTER VOLTAGE • VOi.TS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

20017..,.... - ~-
~ IN 

-20 -50 -100 -200 
le • COLLECTOR CURRENT - mA 

·500 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-w~lc-.~--JOO~m~A1~~y~~~l?'~~L 

... I- Vee· -15 v 1T / J V 
e -50 l-+'-'-+-+--IJLl-+++--1--h'+-1-A--I 

~.~I l v V I ·40 H-t-~€ f+J+-t1fll .L [7 
~ t-1 -++--+~-+f-/K!_,,.l?f-++---.!~~t;,~~'¥ ... e,.-,,-1+-~"=.:-: :Ii -JO,.. 

-1 I/ 11 :~ 
'if_ .L lL _,,,.,..y 

~ ·20 v k!v~~-+-~+-~ 

::: -10 ~f--+--lL-IL-l-4--L-l-Llv-+-l--+~-~"''-1 
-10 ·20 ·JO -40 -50 -60 
Isl - TURNONBASECURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ -w~lc-.~-JOO~mA~IV~~~~~~JZ~JZ~ 

-501-v c· -15V 17!_ ~ 
~ -40 lf."',__.__._,,,_L_,___.__,__, 
i!i I .. 7 V 
~ ·JO v r 'Z 
~ lZ ~~~~'-+--+-+~ 

JL / 

-~ -10 

00~--~w~~-20,__. __ ~J0~-~40,_..._ __ 50~~-w 

Isl - TURN ON BASE CURRENT - mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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All data for switching curves taken without a "speed-up" capacitor unless otherwise noted. 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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SYMBOL CHARACTERISTICS 

h,. Input Resistance 
h.. Output Conductance 
h,. Voltage Feedback Ratio 
h,. Small Signal Current Gain 

SMALL SIGNAL CHARACTERISTICS 

1.Z 1 J?h .. -
\ /f"I!.; \ hre and hoe ~-

0.9 "'"' 
,__·.,,,'_"h~''-+----+--l---+- le ~ -10 mA 

0.8 7J_ TA_i. ~ _, 

- 4.0 • 8.0 ·!Z -16 ·ZO 
Ver - COLLECTOR VOLTAGE - VOLTS TA • AMBIENT TEMPERATURE - °C 

h PARAMETERS (f = l kc) 

MIN. TYP. MAX. UNITS TEST CONDITIONS 

480 1500 ohms le= 10 mA Va= -10 V 
80 1200 µmhos le= 10 mA Va= -10 V 

162 2600 x10-• le= 10 mA Va= -10 V 
25 74 180 le= 10 mA Vc•=-lOV 

20 MC BINARY COUNTER LINE DRIVER 

FDlOO 

SINE WAVE INPUT 
f • 20mcs 

FD!OO 

MONOSTABLE BLOCKING OSCILLATOR 

VIN· l.5V MIN 
PW • 140nsec Ml N 

_fl_ 500pf ]:,__.________. 

FA.IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

le "'-lOOmA 

/Z.5µsec/ 
Fl_ 
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2N3107 • 2N3108 • 2N3109 • 2N3110 
NPN HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIERS 

AND SATURATED SWITCHES 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE ••••••••••. LVeeo = 40 V (MIN) (2N3109/10); 60 V (MIN) (2N3107 /8) 
'.:~\ 

PHYSl~DIMENSIONS 
• LOW SATURATION VOLTAGE ••• Yee(sat) = 1.0 V (MAX) AT 1.0 A 
• LOW NOISE ••••••••••• NF = 7.0 dB (MAX) AT 1.0 kHz 
• MEDIUM SWITCHING SPEED ••• t00 = 200 ns (MAX) AT 150 mA 

tott = 600 ns (MAX) AT 150 mA 
• HIGH GAIN • • • • • • • • • • • • hFe = 100 - 300 AT 150 mA 

hFE = 40 (MIN) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperatu~e (Soldering, 60 second time limit) 

Maximum Power .Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25 • C Ambient Temperature 

-65°C to +200°C 
2oo·c Maximum 
300°C Maximum 

5.0 Watts 
0.8Watt 

in a ance with 
JEDEC ) outline 

1! 
1-----i-:Ugo1A. 

:n~DIA.~fl--------< 

.125 

.009 
S•atin L,.__ _ __.. 
Pl1ne 

'3 LEAD.S 

:31:01A. 

Maximum Voltages and Current 2N3107 • 2N3108 2N3109 • 2N3110 
•. V eso Collector to Base Voltage 

Vceo Collector to EmitterVoltage (Note 4) 
V EBO Emitter to Base Voltage 

100 Volts 
60 Volts 
7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3107 • 2N3109 
SYMBOL CHARACTERl.STICS MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 100 190 300 
hFE DC Pulse Current Gain (Note 5) 40 90 

. hFE DC Current Gain 35 75 
hFe(-55°C) DC Pulse Current Gain (Note 5) 30 120 
V8e(sat} Base Saturation Voltage (Note 5) 0.86 1.1 
V8e(sat} Base Saturation Voltage (Notes 5 and 6) 1.5 2.0 
Vee( sat) Collector Saturation Voltage (Note 5) 0.16 0.25 
Vee(sat) Collector Saturation Voltage (Notes 5 and 6) 0.76 1.0 
hfe High Frequency Current Gain (f = 20 MHz} 3.5 10 
Cobo Open Circuit Output Capacitance (2N3107 only) 20 
Cobo Open Circuit Output Capacitance (2N3109 only) 25 
cibo Open Circuit Input Capacitance 62 80 
foes Collector Reverse Current 0.4 10 
le80(150°C) Collector Cutoff Current 0.5 10 
(EBO Emitter Cutoff Current 0.05 10 
BVeso Collector to Base Breakdown Voltage 100 (2N3107 only) 
BVeso Collector to Base Breakdown Voltage 80 (2N3109 only) 
Yeeo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 60 (2N3107 only) 
V0 e0 (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 40 (2N3109 only) 
BVeso Emitter to Base Breakdown Voltage 7.0 
NF Noise Figure (f = 1.0 kHz) 3.5 7.0 

ton Turn On Time (Note 7) 120 200 

toff Turn OffTime (Note 7) 1000 

Additional Electrical Characteristics on page 2 . Notes on page 4 

80 Volts 
40Volts 
7.0Volts 

2N3108 • 2N3110 
MIN. TYP. MAX. UNITS 

40 70 120 
25 50 
20 40 
15 26 

0.86 1.1 Volts 
1.5 2.0 Volts 
0.16 0.25 Volts 
0.76 1.0 Volts 

3.0 4.3 
(2N3108 only) 20 pf 
(2N3110 only) 25 pf 

62 80 pf 
0.4 10 nA 
0.5 10 µA 
0.05 10 nA 

100 (2N3108 only) Volts 
80 (2N3110 only) Volts 
60 (2N3108 only) Volts 
40 (2N3110 only) Volts 
7.0 Volts 

3.5 7.0 dB 

120 200 ns 

350 600 ns 

NOTES: All dimensions In Inches 
Leadsarepld·plltedkovar 

, Collactdrintemallyconnectedtoca1e 
Packapwelght is l.l lf'lmS 

TEST CONDITIONS 

le= 150mA VeE = 1.0V 
le= 500 mA Vee= lOV 
le= 0.1 mA Vee= lOV 
le= 150 mA Vee= lOV 
le= 150 mA. 18 =15mA 
le= I.QA \ 18 = lOOmA 
le= 150 m~ 18 = 15 mA 
le= lOOOmA 18 = 100 mA 
le= 50mA Vee= lOV 
le=O Ve8 = lOV 
le= 0 Ve8 = lOV 
le= 0 VEB = 0.5V 
Vee= 60V VEB = 0 
Ve8 = 60V le= 0 
le=O Yes= 5.0V 
le= 0 le= lOOµA 
le=O It= lOOµA 
18 =0 le= 30 mA 
18 = 0 le =30mA 
le=O le= 100 µA 
le =30µA Yee= lOV 
BW =200Hz R5 =1.0kn 
le= 150mA 181 =7.5mA 
182 =-7.5mA 
le=l50mA 181 =7.5mA 
182 =-7.5mA 

•Planar is a patented Fairchild process. 

l=.AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N3107 THRU 2N3ll0 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N3107 THRU 2N3110 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N3107 THRU 2N3110 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family characteristics on Transistor Curve 'Tracer. 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2N3107 2N3108 
SYMBOL 2N3109 2N3110 UNITS CONDITIONS 

TYP. TYP. 

h;b 27 27 ohms le= 1.0mA Yes=5.0Y 
hob 0.12 0.12 µmhos le= 1.0 mA Yes= 5.0Y 
hrb 1.8 0.5 x10-• le= 1.0mA. Yes= 5.0Y 
hie 5000 1800 ohms le= 1.0 mA YeE=5.0Y 
hoe 20 8.0 µmhos le= 1.0 mA YeE= 5.0Y 
hre 6.0 2.1 x10-• le= l.OmA Yee= 5.0Y 
hfe 170 60 le =·1.0 mA YeE = 5.0Y 

. SWITCHING CIRCUIT 

NOTES: 

·7.5 V +20V 

IOps 

~+l&.,.v ___ ....,.,k,...11_+---1:: 

Ir OF INPUT PULSE< 15ns 
If OF INPUT PULSE< 15ns 

5011 

TO OSCILLOSCOPE 
RISE TIME>l5ns 
INPUT Z • IOOkll 

(l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give • maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28:6 mW/"C); junction to ambient thermal 

resistance of 218°C/Watt (derating factor of 4.57 mW/"C). 
(4), This rating refers :to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions:., length = 300 µs; du\y cycle= 1 %. 
(6) Saturation voltage measured with 1A • lead length. 
(7) See test circuit for exact values of le, 111, and 112. 
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2N3114 
NPN HIGH-VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

The 2N3114 is an NPN silicon PLANAR transistor primarily designed for high-voltage, medium­
power amplifier applications. This device features a guaranteed minimum LVeEO of 150 volts and 
a minimum fr of 40 me, and operates at current levels up to 100 mA. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Free Air Temperature [Notes 2 and 3] 

Maximum Voltages 
Veto Collector to Base Voltage 
VeEO Collector to Emitter Voltage [Note 4] 
VEBo Emitter to Base Voltage 

-65°C to +2oo•c 
200°c Maximum 
300°C Maximum 

5.0 Watts 
0.8 Watt 

150 Volts 
150 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h.•e DC Pulse Current Gain [Note 5] 
h,e DC Current Gain 
h,e (-55°C) DC Pulse Current Gain [Note 5] 
VBf. (sat) Base Saturation Voltage 
VcE (sat) Collector Saturation Voltage 
lcao Collector Cutoff Current 
lceo (150°C) Collector Cutoff Current 
leao Emitter Cutoff Current 
h1. Small Signal Current Gain (f = 1.0 kc) 
h1. High Frequency Current Gain (f = 20 me) 
c.. Output Capacitance 
Cre Emitter Transition Capacitance 
R. (h;.) Real Part of Input Impedance (f = 100 me) 
BVceo Collector to Base Breakdown Voltage 
Vceo (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
BVeeo Emitter to Base Breakdown Voltage 

NOTES: 

30 60 
15 35 
12 24 

0.8 
0.3 
0.3 
2.7 

25 50 
2.0 2.7 

150 
150 

5.0 

6.0 
70 

120 

0.9 
1.0 
10 
10 

100 

9.0 
80 
30 

le= 30 mA Vee-= 10 V 
le= 100 µA Vee= 10 V 
le= 30 mA VCE = 10 v 

Volts le =50 mA la= 5.0mA 
Volts le =50 mA la= 5.0 mA 
nA le= 0 Vea= 100 V 
µA le= 0 Vea= 100 V 
nA le= 0 Vea= 4.0V 

le= 1.0 mA Vee= 5.0 V 
le= 30 mA Vee= 10 V 

pf le= 0 Vea= 20V 
pf le= 9 V'f.B = 0.5V 
ohms le= lOmA Vee= 10 V 
Volts le= 100 µA .le= 0 
Volts le= 30 mA la= 0 

Epulsed) 
Volts le= 100 µA lc='O 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance ·of 35°C/watt (derating fa¢or of 28.6 mW /°C); junc-

tion-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56 mW/°C). . 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: Length=300 .,,sec; duty cycle= 1 %. · 
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FAIRCHILD 'T'RANSISTOR 2N3114 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

COLLECTOR CHARACTERISTICS* 

Yer - COll!CTOR VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS* 

~ 
~ 

" 

i 
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" 

Ver - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ 
~ ro1--+--+-11V--,,1<~ 

" 
"' i;! 
~ 401--+-~>'-17"'+-. 
6 
" 

Ver • COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* 
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* Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTOR 2N3114 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 

DC PULSED CURRENT GAIN 
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FAIRCHllJD 1\RANSISTOR 2N3114 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1.0 kc) 

SYMBOL CHARACTERISTIC TYPICAL UNITS TEST CONDITIONS 

h,. Small Signal Current Gain 50 le= 1.0 mA Ve,= 5.0 V 
h;. -> - Input Resistance 1.5 Koh ms le= 1.0 mA Ve,= 5.0 V 
h •• Output Conductance 5.3 µmhos le= 1.0 mA Ve,= 5.0 V 

;: h,. Voltage Feedback Ratio 1.5 xlO_. le= 1.0 mA Ve,= 5.0V 
h;b Input Resistance 27 ohms le= 1.0 mA Vee= 5.0 V 
hob Output Conductance 0.09 µmhos le= 1.0 mA Vee= 5.0 V 
h,. Voltage Feedback Ratio 0.25 x10-• le= 1.0 mA Vee= 5.0 V 

TYPICAL COMMON EMITTER CHARACTERISTICS 
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FAIRCHILCJ 

SEMICONDUCTOR 
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2N3117 
NPN VERY LOW-NOISE, LOW-LEVEL TYPE 

DIFFUSED SILICON PLANAR TRANSISTOR 

The 2N3117 is an NPN double-diffused silicon PLANAR transistor designed for use in high­
performance, low-level, low-noise amplifiers from de to 60 me. 

The very-low-noise characteristic over a wide range of source resistance makes this device ideal 
for transducer amplifiers. Also, high-beta at collector currents down to one microampere permits 
microwatt operation in applications where power supply drain is a factor, such as, solar cell 
power sources. 

ABSOLUTE MAXIMUM RATINGS [Note 7] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 8 and 9] 

at 100°C Case Temperature [Notes 8 and 9] 
at 25°C Ambient Temperature [Notes 8 and 9] 

Maximum Voltages and Current 
Veeo Collector to Base Voltage 
Vem Collector to Emitter Voltage [Note 6] 
V.,o Emitter to Base Voltage 
le Collector Current 

-65°C to +2oo·c 
200°c Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

60 Volts 
60 Volts 

6.0 Volts 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted). 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

h., DC Current Gain 250 500 
h., DC Current Gain 400 
h., DC Current Gain 300 
hFE DC Current Gain 100 
h" (-55°C) DC Current Gain 50 
v., (on) Emitter-Base On Voltage 0.7 Volts 
Ve, (sat) Collector Saturation Voltage 0.35 Volts 
h •• High Frequency Current Gain (f = 30 me) 2.0 
leeo Collector Cutoff Current 10 nA 
leeo (150°C) Collector Cutoff Current 10 µA 
1 .. 0 Emitter Cutoff Current 10 nA 
Coo Output Capacitance 4.5 pf 
Cr, Emitter Transition Capacitance 6.0 pf 
BVeeo Collector to Base Breakdown Voltage 60 Volts 
Vcm (sust) Collector to Emitter Sustaining Voltage 60 Volts 

[Notes 5 and 6] 
BV.,o Emitter to Base Breakdown Voltage 6.0 Volts 
NF Narrow Band Noise Figure [Note 1] 1.0 db 
NF Narrow Band Noise Figure [Note 2] 1.0 db 
NF Narrow Band Noise Figure [Note 3] 4.0 db 
NF Narrow Band Noise Figure [Note 4] 15 db 

TEST CONDITIONS 

le= 10 µA Ve,= 5.0 V 
le= 1.0 mA Ve,= 5.0 V 
le= 100 µA VCE = 5.0 v 
le= 1.0 µA Ve,= 5.0 V 
le= 10 µA Ve,= 5.0 V 
le= 100 µA Ve,= 5.0 V 
le= 1.0 mA le= 0.1 mA 
le= 0.5 mA Ve,= 5.0 V 
1, = 0 Vee= 45 V 
1, = 0 Vee= 45 V 
le= 0 v .. = 5.0 v 
1, = 0 Vee= 5.0 V 
le= 0 v .. = 0.5 v 
1, = 0 le= 10 µA 
le= 10 mA 1, = 0 

(pulsed) 
le= 0 1, = 10 µA 
le= 5.0 µA Ve,= 5.0 V 
le= 5.0 µA Ve,= 5.0 V 
le= 30 µA Ve,= 5.0 V 
le= 30 µA Ve,= 5.0 V 

-
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TYPICAL ELECTRICAL CH AR ACT ERIS TICS 
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FAIRCHILD TRANSISTOR 2N3117 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS COLLECTOR 

CURRENT '! 0.1 .--~~-,--,-~.--.--~.,...,----. 
% v~E ~ J.L 

0.05 1--+-+++--+--+-++l--+--t-+++--i 

1000 

le - COLI.ECTOR CURRENT - µA 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT· 

V'1:51v I- CE • 

JT T T 
VCE • 5.0V 

] 

t 7-ic·lmA,R5 ·500Q 
7:-

l Id 
le. 30µA, Rs. IOKQ _.i:;;; 

J_ J_ l 
1o4 lrf 1o6 

I - FREQUENCY - cps 

EQUIVALENT INPUT NOISE 
CURRENT VERSUS COLLECTOR 

CURRENT 
~ 50 1---1--+-++-->---+---++-<---+---+--+--++---< 

.... 
ro1--+-+++--+--+-++1--1--+-+++--i 

le - COLI.ECTOR CURRENT - µA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

~ 1001-+-++t-+-t-<-++---t-+-H+-1-+-...,_,__, I • l.Okc l\\'lfC. 1--1 

V1 Ji 
V1 l:d 

'6(, [ 
Ld: vr :~~·c. f-"'1 

~ ....-1 .H p 
20 t-+-++t-+-t-<-++---t-+-H+-t-+-+++-1 vF 

0 
0.001 0,01 0,1 1.0 10 

le - COLI.ECTOR CURRENT - mA le - COLLECTOR CURRENT - mA le - COLI.ECTOR CURRENT - mA 
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FAIRCPill..O TRANSISTQR 2N~ll'f 

SMALL SIGNAL CHARACTERISTICS (f=lkc) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h;. Input Resistance 10 18 24 Koh ms le= 1.0 mA Ve,= 5.0V 
hoe Output Conductance 15 40 µmho le= 1.0 mA Ve,= 5.0 V 
h,. Voltage Feedback Ratio 425 800 x10-• le= 1.0 mA Ve,= 5.0 V 
h,, Small Signal Current Gain 400 620 900 le= 1.0 mA Ve,= 5.0 V 

COMMON EMITTER CHARACTERISTICS 

u~~~~-~--~-~-~ le· l.O mA 

TA• 15°C 
>~ 1.31--+--+--+----+-+---+----+---+-+-----l 

t'ii-. ............ 
> I ~'~·:_.,df.-"1::;:J:;$=!.P'"i"E.....,;tt;:,-:t't1-,~tt'----J 

~ h1e h~ 
~ 0,11----+--+-+--l---+--+--+--<-+--~~ ...... 
~ h~ 
\i 
~ 
u 0.01.,_,___,.._,--'-__.._,.~--+---J,--'--'--+--~-'1 

0.1 0.1 0.5 10 10 

le - COLLECTOR CURRENT- mA VcE - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - °C 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
IS o.5~~I~-~-~~--~---. 

~ le· 10ls L 
~ ~ L'.'. 
~ 0.1 J----t-t-+J----t-+-+-t+H-+-t1-vHf11--1:7V,_.,, 
i5 \\1-fc,...- ~ y-1 

~ o.1~~t~~'8~oc~n~!~1JI~ !5 ~ 
~ • r;s0 c+-+-++---t-+-+--+-+---! 

~ 0.051---+---'f--+'l--+--+-+++--+--+--H--+-----i 

~ 
8 

~w 
>u 0.011---+-~1--+-~~+-~~--+-----+---~ 

0.01 0.05 0.1 0.5 1.0 5.0 10 

le - COLLECTOR CURRENT mA 

NOTES: 

(1) RS 50Kfl; f lOKc; Power Bandwidth = 1.0Kc. 

(2) RS 50 K fl; f 1. 0 Kc; Power Bandwidth = 200 cps. 

(3) Rs 10 Kfl; f 100 cps; Power Bandwidth = 20 cps. 

(4) Rs = 10 Kfl; f lOcps; Power Bandwidth = 2.0 cps. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1.0%. 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le • COLLECTOR CURRENT mA 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS REVERSE 

BIAS VOLTAGE 

TA • 15'C t--+----+---r---i---+---tk""'-:;;;-""l 

~ 1---f---+-l--+-----+-+-----+----+7"'-,....f---+---+-----+ 

~0.05>------+--+---+-+----t-._,L"-+-Y---1---+--+---< _x 
_J' 

~ 1--t--- v 
~ lL 
~ 0.02>---+-----nl'--+-+--+----+--I---+--+---< 

8 v 
-~ 

0.01 _j_ 
0 10 10 JO 50 

Vcs - COLLECTOR-BASE VOLTAGE - VOLTS 

(6) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(7) These ratings are l~miting values 'above which the serviceability of any individual semiconductor device may be impaired. 

(8) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(9) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85mW/°C); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW /°C). 

FA.IRCHILC 
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2N3120 · 2N3121 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N3120 and 2N3121 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, at 
high currents, makes them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 2N3120 2N3121 

Storage Temperature -65°C to +200°C -65"C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 3.0 Watts 
0.8 Watt 

• 1.2 Watts 
0.36 Watt at 25°C Ambient Temperature [Notes 2 & 3] 

Maximum Voltages and Current 

Vcso Collector to Base Voltage -45 Volts -45 Volts 
Vero Collector to Emitter Voltage [Note 4] -45 Volts -45 Volts 
Veso Emitter to Base Voltage -4.0 Volts -4.0 Volts 
le Collector Current [Note 2] 500mA 500mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFe DC Pulse Current Gain 30 67 130 le= 50 mA Vee= -1.0 V 
[Note 5] 

h,e DC Pulse Current Gain 15 43 le= 300 mA Vee= -2.0 V 
[Note 5] 

Vse (sat) Base Saturation Voltage -0.9 -1.2 Volts le = 50 mA le= 2.5 mA 
Yse (sat) Base Saturation Voltage -1.35 -2.0 Volts le = 500 mA le= 50 mA 
Vee (sat) Collector Saturation -0.08-0.25 Volts le = 50 mA Is= 2.5 mA 

Voltage 
Vee (sat) Collector Saturation -0.6 -1.0 Volts le= 500 mA le= 50 mA 

Voltage 
h1. High Frequency Current 1.3 2.0 le= 50 mA Vee= -20 V 

Gain (f = 100 me) 
Vero (sust) Collector to Emitter -45 Volts le = 30 mA Is= 0 

Sustaining Voltage (pulsed) 
[Notes 4 and 5] 

t •• Turn On Time [Note 6] 17 40 nSec le ::::: 300 mA lar :::::30mA 
t.11 Turn Off Time [Note 6] 40 100 nSec le ::::: 300 mA lar :::::30mA 

Additional Electrical Characteristics on page 2. I.,::::: -30 mA 

-.oTES: 
'.l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
:2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

2N3120 

2N3121 

:3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mWl°C) 
for the 2N3120 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3121. Junction-to-ambient thermal resistance of 219°C/Watt (derating factor 
of 4 .. 56 mWl°C for the 2N3120 and 486°C/Watt (derating factor of 2.1 mW!°C) for the 2N3121. 

4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
5) Pulse Conditions: length = 300 µSec; duty cycle= 1 % . 
6) See switching circuit for exact values of le, 181 , and 182 • 

l=.A.IRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3120 • 2N3121 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h•e (-55°C) DC Pulse Current Gain [Note 5] 12 50 
Ve, (sat) Collector Saturation Voltage -0.33 -0.5 Volts 
c •• Output Capacitance 7.0 10 pf 
lcES Collector Reverse Current 0.033 10 nA 
lc.s (125°C) Collector Reverse Current 0.3 10 µA 
BVcao Collector to Base Breakdown Voltage -45 Volts 
BV,ao Emitter to Base Breakdown Voltage -4.0 Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

~ 

~ ·12 
~ 
~ 
~ -a.o .,....,i""'I=-+-+-

0 0 -10 

VcE - COLLECTOR VOLTAGE - VOLTS 

~ 
·16 

~ 
!!I 
u 

~ 
~ -8.0 

YcE - COLL£CTOR VOUAGE - VOLTS 

00 ·W ·10 ·30 ·4> 
YcE - COLLECTOR VOLTAGE - VOLTS 

·500 

~·GI 

! 
~ 

·lOO 

~ 
~ -200 

·60 

-1.6 - 2.0 

VCE - COU£CTOR VOlTAG£ - VOLTS 

-0.4 -0.8 -1.2 -1.6 
YcE - COLlfCTOR VOLTAGE - VOLTS 

. 2.0 

- 0.8 - 1.2 - 1,6 - 2.0 

VCE - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 

·500 

t-r,1
- 1Jc 

-.ti mA ·SOmA 

I·30rnA 
-20mA 

18 ·-lOmA 

t ± ~ . 
~ ifil 

_u -100 

00 -0.4 -0.8 -1.2' -1.6 -2.0 

VeE - BASE VOLTAGE - VOLTS 

! 
~ -300 i -~1-11-1----l----l-++-l-iJ.41-11-+-+-1 
8 i--t-- 'e. -10 m•t-tt-itt[HiH--1--+--< 

.;> -1001--+--+--1-+1-+l_l++IL++--+-+-i 

1 1 0 ~o~--~0.4~--~o.~a~~-~1.2o--"-.,_1~ .• ~-='-2.o 
VeE - BASE VOLTAGE - VOLTS 

! l 
~ ·lOO 
.... 18 --1omAI 

1~f-t--+--t-+--1~1+f+ttt+-+-l 

_ ... ·1001--+-+-+-l--Hi'-f-±+tff----+--1--1 

o~~~~~~~~~~~ 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE VOLTAGE - VOLTS 
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le= 50 mA Vee= -1.0 V 
le= 300 mA la= 30 mA 
1, = 0 Vea= -lOV 

Ve,= -30 V v .. = 0 
Ve,= -30 V v .. = 0 
le= 100 µA 1, = 0 
I,= 100 µA k:= 0 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0 

" 

110 

:! 100 

es 
~ llJ 
es 

v~1 !~.'L 
H 

11-1 

11-1 
~ 

JI 
N 

~ob N 
N 

·5 0 

-i--: 

0 
-0.l -1.0 ·10 -100 -500 

•c - COllICTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -1.0 

~ -0.5 

!::; 
g 
~ -0.2 

~ 
~ -0.l 

i!l 
ti- 0.05 

~ 
.:.. -0.02 

~ 
-~ 0.01 
>u ·l.O 

le• 10 I~ 

'Wee 
..Llfr' 

~ ·5S"C 

- 5.0 -10 • 50 • 100 • 500 

'c - COLUCTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

g-1.1 T~ 
t-•c . lO 'a -+--+-+-++--+-f-++t 

~ 
:il-o.5--+-

> - l.O -2.0 -5.0 -10 -zo -50 -100 -200 -500 

le - COLLECTOR CURRENT - mA 



! 
~ 

i 
~ 
8 

_e 

20 

10 

s.o 

2.0 

1.0 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

ir 

0 -10 -20 - 30 -40 
Yer" - "COi.i.ECTOR TO EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

OL.....L-L.....1....-'-"-'-'--L--'--~'-'­
O -10 ·20 -30 ·40 -SO ·IO 

I 81 - TURN ON SASE CURRENT ~ mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

00~~-~w~-~20~~.30~--40.,__.. __ so~'-'-IO 

I Bl - Tl.RN ON SASE CURRENT - mA 

FAIRCHILD TRANSISTORS 2N3120 • 2N3121 

TYPICAL ELECTRICAL CHARACTERISTICS 

SK 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

";!; IK 
f- VcE • ·lOV ZJ 

~ 

0.01 
2S 

JL 
.LJ 

z 

L 

LI 
.!.".: 

so WO 

TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

l.O I"' SPEED"' UP CAPACITOR (!SEil FOR THIS GRAPH I 

• SO SO 100 ISO 200 
TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

' -401--+--+--+-Pof--+-,l''+--I-+-! 

1-301--+--+-

~ 
l!i ·201--+--Hc....+."-4 

I Bl - TURN ON BASE Cl.RR ENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-30 -i:: 
1-.ic - zolmA-+--tr--+---+-r---< 

Vee· -l5v 

191 - Tl.RN ON BASE CLRRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

-00"-.1 -'--'-_"'-o.s.___,-1.._.o__._ .......... _ '°......__.._w__,__.__._._ '° 

RMRSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ -3.0 r-Tt-b~ll---+-11---1-+--++-i 
g 
-~ 
ill • 2.0 ,......,,,_..,WHl-"'1---<--+f---11--#+--t 

~ 
In 

~ • l.O f-t-/t-1-HC---.l--+-+""'f-·. "1--f+-i 

>I o~~~~~-~~~~ 
- 5.0 -7.0 -10 -20 -30 -so 

I Bl • TURN ~ BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le • 100 mA +--+--r+--+--,-;---i 
~ Vcc··l5V 
' ·401---+--+--+---+~i--_.,._-+-__, 

! s 
.., -301--+---+--• 

~ 
~-20f---i---+--l+-FJ-¥-+-7""h-L...f 
i! 

I Bl - Tl.RN ON BASE CURRENT- - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

!< ·30 t---+--+--+---+---C 

~ 
~ -20>--+--+--+-....,_-

l!i 

_Ill 

I Bl - TURN ON BASE CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT 1'11 

-2Sl'TTTin...,...,r-Tir-ron-r,.,.,-~,...-,"1Tn 

-2011-t-tttt-11-+~H-H'l'~"--rl!Hf 

~ ·l5tt+t-ttt-t-++H~H+H--'-l-H-fft g 

~ _,01ml!~~mEE~§I 
~ 
1 · 5.0H-tHlt-"1-1\c-t-i'"i-<~~-l-J'Hhl 

't.t.1-2.0 
~ 

~ 

le • COL1£CTOR CURRENT -. IRA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

'° 100 200 
!c • COL1£CTOR CURRENT ., mA 

500 

STORAGE TIME VE~SUS TURN ON 
AND TURN OFF BASE CURRENTS 

I s1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

··8.0l--~F-~~'--l---+--t""'1 

~ 
li.6.0~~'--l--'--t'--l-7"f-+-+-+-i 
~ 
:· 4.0t-t"?F-r--1r--1--:l...-1'=-t--t--l 

~ 
'-2.0 
!!-

-2.0 ·4.0 -6.0 ·8.0 ·10 
I Bl • TURN 00 BASE CURl!ENJ - mA 

All data for switching curves taken without a "Speed-up" Capacitor Ul)less otherwise noted. 
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FAIRCHILD TRANSISTORS 2N312Q • 2N3121 

SMALL SIGNAL CHARACTERISTICS 

12 
~ 

~ 0.5 ,___,___,_.._._ _ _,_ _ _,_-+---1-< 

l'.l 
iii iii 0.2 

~ 
-5.0 -10 -20 

le - COUICTOR CURRENT - mA 

SYMBOL 

h;. 
h •• 
h,. 
h1. 

FDlOO 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

20 MC BINARY COUNTER 
Vee - -2.5V 

SINE WAVE INPUT 
f • 20mcs 

1.31.--.-...,---,---..,.-.,.--.--..---. 

0.9 7)7;;,, 

0.8 7 
-4.0 -8.0 -12 

le - -10 mA 
TA • 25°C --1 

-16 -20 
VcE - COLLECTOR VOLTAGE - VOLT5 

h PARAMETERS (f = 1 kc) 

MIN. TYP. 

480 
80 

162 
25 74 

FDIOO 

MAX. 

1500 
1200 
2600 

180 

~ 1.5.--.-.---...,--.-.,.--..,.--. 
IQ 1_41-- le • -lOmA-+-+---l--+----1 

VcE' -IOV 
,,_< l.3f---1--...J---l--+--+--+-hte 

~ 3 1.2 le 

L'.'.'.l~ 
~ +- l!-

12 l.Oj-~hoe~:=:F=:;i~,,--f=f--tr;::1 
;s, 1.1 

~ -.lllfl"I hoe 

~ 0.9~ ~ 
~ 0.8 ,.£ 
iii h;Wh'' 
- 0.1,// I 0.6P'rL_'---+----+-+-l--+-+---l 

<.> 0·'.''-c40--20,J,---+-"°"'20~-40'---60,.__.,.80_...,IOO 
TA - AMBIENT TEMPERATURE - "C 

UNITS TEST CONDITIONS 

ohms le= 10 mA Vee= -10 V 
µmhos le= 10 mA Vee= -10 V 
xlo·• le= 10 mA Vee= -lOV 

le= 10 mA Vee= -lOV 

LINE DRIVER 

+Vee 

MONOSTABLE BLOCKING OSCILLATOR T oN and T OFF TEST CIRCUIT 

VIN• l.5V MIN 
PW• 140nsec. MIN 

_fl_ 0-~~5001~~-+---< 

son 

F.A.IRCHILCJ 

SEMICONDUCTOR 
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le "'-300mA 

tr • 40nsec 

~ • 20nsec 
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1.0 

~T 
VIN= -9Y -= 
t,. t1.:S6nsec 
P.W. = 0.5,..ec 

Z1N = 500 

4.0V 

330 

-30V 

tr <lnsec 
ZtN ~O.lMQ 



2N3137 
NPN CLASS-C RF AMPLIFIER 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 

The 2N3137 is an NPN silicon PLANAR epitaxial transistor designed primarily for service as a 
Class-C, RF power amplifier. Power output at 250 MHz is typically 0.5 watt with 100 mW drive. 
In addition to the large signal capabilities, the low-noise and high gain-bandwidth product char­
acteristics of the 2N3137 provide excellent performance in a variety of small signal and linear 
amplifier applications. 

l\BSOLUTE MAXIMUM RATINGS [Note l] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 6 and 7] 

25°C Ambient Temperature [Notes 6 and 7] 

Maximum Voltages 
Vcao Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4] 
Veeo Emitter to Base Voltage 

-65°C to +2oo·c 
2oo·c Maximum 
300°C Maximum 

1.0 watt 
0.6 watt 

40 Volts 
20 Volts 

4.0 Volts 

~LECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES All d1men'<oos1n rnchu 
Leodsaregoldpla!edkovar 
Collec1011nternally<onnectedtocue 
Packare we•ght" I I grams 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 20 70 120 le= 50 mA Ve•= 5.0V 

Ve, (sat) Collector Saturation Voltage 0.12 0.3 Volts le= 50 mA le= 5.0 mA 
lceo Collector Cutoff Current 0.12 50 nA " = 0 Vea= 20 V 
lceo (150°C) Collector Cutoff Current 0.10 50 µA I,= 0 Vee= 20 V 
BVceo Collector to Base Breakdown Voltage 40 Volts I,= 0 le= 100 µA 
BVeeo Emitter to Base Breakdown Voltage 4.0 Volts le= 0 I,= 100 µA 
VCEo (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
20 Volts '· = 0 le= 15 mA 

(pulsed) 
h,, High Frequency Current Gain (f = 100 MHz) 5.0 7.5 le= 50 mA VCE = 10 v 

Cobo Output Capacitance 2.8 3.5 pF 1, = 0 Vee= 10 V 
GPE Amplifier Power Gain [Note 2] 6.0 7.0 dB le= 0 Ve,= 20 V 

(fo = 250 MHz) (zero signal) (zero signal) 

1/ Collector Efficiency [Note 3] 40 60 % le= 0 VCE = 20 v 
(fo = 250 MHz) (zero signal) (zero signal) 

" Planar is a patented Fairchild process. 

OTES: 

) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
) RF power-in= 100 mW (see test circuit). 
) RF power-in= 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit.) 
) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175°C/watt (derating factor of 5.71 

mW/°C); junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-INPUT 

SHORT CIRCUIT 
boe VCE ·SV 

lOV +---
lS V 

I • 1SO MHz 

9oe 
VcE • S V 

lOV f--1 
i-- I JSV 

0 10 10 JO 40 so 60 

'c - COLLfCTOR CURRENT - mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT­

OUTPUT SHORT CIRCUIT 

I· 1SO MHz 

\;! ~ VcE·lSV 
~ -10t--t-1--+-f~~~'."f-""1""'4=:±:::J ~ ,....... t--t-,_ 10 v 

;:; ·401--~--l-4--l--1---1----<t---li---+:+1..J:O:V~ 
~ 
"' ~ -001--1---<----+-+---+----+---+---+--+--+-4-I 

~ 

"' ~ 

~ -100 ~'--'--'-'---'--'--'-_._-'--L.-...__. 
0 10 10 JO 40 so 60 

J'. 
E 
E 

le - COLLfCTOR CURRENT - mA 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-OUTPUT 

SHORT CIRCUIT 

10 10 JO 40 so 60 

le - COLL£CTOR CURRENT • mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT­

INPUT SHORT CIRCUIT 
I· 2SO MHz 

J5 v 

r-- · 9re -+--+---+--+-+-- V CE • S V ----1--i 

1---1---<c--4--+---+----+---+----' V CE • JO V, 11 V 

10 10 JO 40 • 60 
le - COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR 2N3137 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY INPUT 

SHORT CIRCUIT 

-Y ~ 
01lo_10,L_LLJ10==~1oo===~t::ClJ>00_.,J1000· 

I • FREQUENCY • MHz 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY -

OUTPUT SHORT CIRCUIT 

I • FREQUENCY • MHz 

INPUT ADMITTANCE VERSUS 
FREQUENCY - OUTPUT SHORT 

CIRCUIT 

;:: ·JO t---+-t--+-<----+--+-+--<~...+---< 

J'. 
E 
E 

~ 
~ 
lE 
~ 

~ z 
"' ~ 
i)j 
ffi 
~ 
~ ,:;-

" 101~0-10~-'---'--!o-~..,___.___,_...J-,-ll~'C:?___, 
10 JOO ~ SOO 1000 

J2 

10 

8.0 

6,0 

4,0 

2,0 

0 

I · FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

t-- 'c · <UlmA 

VcE • lOV j 
- br-;{__ 

I 

i 
T 

I/ 
.l_ 

.L1 -g~ 

;....--1 [7 
...... 

10 10 so 100 ~ 100 1000 

I • FREQUENCY • MHz 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

10r-T-r"'TT---r"""T""lT"TTrn--.---..--r:.-....--. 

~ JO \ il~~J. 
§; 5,0 f---jf-H+--"~~-i-\--4-_,isg:,_,llll--+MH'T+.t;z_.. 

~ 0.2 ~ ~ 1=-1~ 
TA • 1SoC ~ "1--1 r::17" 

V> 

"' 

z 

~ 

0. 1 'i_ J_J__ 

0,1 0,) 1.0 s.o 10 so 100 

le • COLL£CTOR CURRENT • mA 

'c . COLLfCTOR CURRENT • mA 

V CE • S.O V -t---4-+f+--l--+++~ 

: l·i1Ml1 
0.01 O.OS 0.1 0.5 1.0 5,0 10 

le - COLLfCTOR CURRENT • mA 

POWER GAIN VERSUS FREQUENCY 
JO 

Pin· 100 mW 

lsee test circuits> 

! 4.0 

1----.+----f~-+~l-----'="I---~ 

0'---'----'---'---'--_._-
11S l• ~ 2SO JOO 400 

I - FREQUENCY • MHz 



COLLECTOR CHARACTERISTICS 

g 10.101mA >.--H V I 
~ s.o b.j-+--f'"" ,'F"FHvf7"'ll-7f /-/,Hl--l 
8 ·o.osmA ....j.--1 ~.L 

_'-' 4.0 b.06 mA -P z 
'-=l:±::to;:;;:.04;r:mjA =t::J.V ~ r:::. 0.02 mA 

1: I lg·O~ 
0 ~o--~5.~o ...... 10 ....... _1•5-"-•ro~_.25 ........... 30 

50 

~ 40 

~ 
~ 20 
0 
u 

_u 10 

0 

~ 

Ve£ - COLl£CTOR-£Mln£R V0lTAG£ - VOLTS 

BASE CHARACTERISTICS 
TA •l00°C 

~ 
5.0 mA 

2.0 m"J. 4.0 °IA 

t ~ 3.0 ~A 

I 
1 

18 • I.OmAI 'L 

~ '~ 
1111 '1 v I' 

0.5 0.6 0.7 0.8 0.9 

Vg[ - BASHMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.0 

> 0,4 '---'--'---'---'--'---+~..._~~~~ 
0.1 o.s 1.0 5.0 10 50 100 

100 

~ 50 

I : 
~ 5.0 

~ 
g 2.0 

~ 1.0 
8 0.5 

0 _e 0.2 

0.1 
0 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

J_ .L.. 
vc8 ·rov .L 

_,,d 
L 

v 
v 

rZ-
v1 

25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

FAIRCHILD TRANSISTOR 2N3137 

TYPICAL ELECTRICA.L CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 

..;> 4.0F---t--' 0.06 mA J AJL 
0.04 mA .-r I 

Ve[ - COllECTOR-EMlmR VOLTAG[ - VOLTS 

BASE CHARACTERISTICS· 
50 

t--Tl • 25lC I 
lOmA ;.-1° ':1 

~ 40 

'Z 

~ 30 

g 
~ 20 
0 
u 

_u 10 

0 
0.5 

21 mA tJ. 1-'5.0 mA 

rr 
Is· l.O mA 

1 

~ 
~ 

ll_l 

lJj_ 
0.6 0.7 0.8 0.9 

VB£ - BASE-[MlmR VOLTAGE - VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

1.0 

CURRENT 
~ o.ro~~~~~~~~~~-1~ §! lc=lOIB 

! 0. 16 >---+-+-++---+--+--+-H---+---+-++-Ct-1-f-i 

~ 0.12 >---+-+-++---+--+--+-H--+---t--++hF-'-t 
~ 

~ F:::::J I 
~ 0.08~ ~~oc V :27 
o -550C 25oC 
~ 0. 04 f--+--l-++-+--+-+--t+---+--+--++f---l 

le - COLLECTOR CURRENT - mA 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

: 4.0~ 
~ >--~"l~~-+-+-+---+--+--+--+---+-+--i 

- 3·0 r-111"t:::t=t=+++::+=O ~ I 

it 2 .0 >--~--+-+--+---+--+--+--+----+-+--i 
s 
0 

u.g 1.0 >--~-+-+-+---+---+--+---+---+-+-< 

o'--'-'--'---'--'---'--'---'--~..._..__, 
o 5. o 10 15 ro 25 JO 

REVERSE BIAS VOlTAG[ - VOLTS 
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50 

_u 10 

0 

100 

COLLECTOR CHARACTERISTICS 

Ver - COLLECTOR-EMlmR VOLTAGE - VOLTS . 

BASE CHARACTERISTICS 
TA ·-55°C 4.o m.l....,. 

3.0 mA.! 

ToJ f--1 

1 
1B • l.O mA71 5.0 mA 

1'1_ i ll1 
I l 
I 

0.5 0.6 0.7 0.8 0.9 

VBE - BASE-EMITI£R VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
Ver· 5.ov 

1.0 

0'---'---J....J...J..---1.--'--+--u._-'---+---'--'-"--,' 
0.1 10 100 

~ 4.0 .,, 

le - COllECTOR CURRENT - mA 

EMITTER TRANSITION 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 

N 

~ T-t-t-t-
~ 3.01--1-l-+--+-+-+-+--+-'=F"""t--+-1 
z 
0 
;::: 

~ 2 .0 f--f.--t-+--+-+---+--+---+--+--+--+--1 
~ 

~ 
~ l. 01--f---f--+-+-+--+--+---+---+--+--+-i 

S o'--'---'--'---+-'--'--'--'--'-~-'-' 
0 0.5 1.0 l.5 2.0 2.5 3.0 

REVERSE BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTOR 2N3137 

125 MHz POWER AMPLIFIER 

' ....... 
100 mw AT C1 ', 

AT 125 MHz o--l 1---+---L 
FROM 500 

SOURCE 

C 1. C2 . C4 , C6 = 1000 pf BUTTON MICA 

2 - 8 pf 

6 µF AT 50 V 

L l L3 = RFC fr> 125 MHz 

L2 = - 16 pf 

R = 200 ll 

...... ..... 
..... 

l 
I 
I 
I 
I 
I 
I 
~ 

-=-
SHIELD 

250 MHz POWER AMPLIFIER 

c1 ..... 
- o----1------t:-, 

100 mw AT 250 MHz '' 
' FROM 500 SOURCE '1 

Ll 
C 1 = 120 pF 

C 2 . C 3 , C4 = 1000 pf BUTTON MICA 

CS ( COLLECTOR STRAYS ) "' 1.5 pf 

L1 .L 3 = .47 µH ( RF CHOKE ) fr > 250 MHz 

L2 = -5.5 pF 

R = 200 ll 

I 
I 

~ 
SHIELD 

C3 

-=-

r C4 

t 

'------1 J--- TO 500 LOAD 

C4 

* c5 ( Collector strays "' 1.5 pF) 

I 
I 
I 

..J.. 

500 MHz POWER AMPLIFIER 

c 1 = 10 pf 

c 2 .. c 4 . c 6 = 1000 pf 

C 5 = 6 µF AT 50 V 

L1 = - 9 pf 

L 2 = 3.5 pf 

L3 = - 7 .5 pF 

R = 200 

100 mw AT C1 
500 MHz 

FROM 500 o-1 
SOURCE 

r~ 
BUTTON MICA 

C 3 = 1 - 10 pF 

...... ..... 
' 

L1 

C2 C3 

R 

-=-
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L3 c6 
1-o TO 500 

LOAD 
L2 

..... 
..... 

h 
C4 ..... 

' ..... 
I 
I 

r 
I 
I 
I 
I 
I 

..J.. 
-=-

SHIELD 



2N3209 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3209 is a 550 me PNP diffused silicon PLANAR epitaxial transistor designed for saturated 
and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is 
suitable for 20 me RF amplifiers, 10.7 me IF amplifiers, 100 me oscillator converter circuits. 

ABSOLUTE MAXIMUM RATING [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) , 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 25°C Ambient Temperature 

[Notes 2 and 3] 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4] 
VEao Emitter to Base Voltage 
le Collector Current 

-&s•c to +2oo•c 
2oo•c Maximum 
300°C Maximum 

1.2 Watts 

0.36Watt 

-20Volts 
-20Volts 
-4.0Volts 

200mA 

ELECTRICAL CHARAcTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN TYP. MAX. UNITS 

hFe DC Pulse Current Gain [Note 5] 30 75 120 
hFe DC Pulse Current Gain [Note 5] 25 67 
hFe DC. Pulse Current Gain [Note 5] 15 30 
Yee (sat) Collector Saturation Voltage -0.07 --0.15 Volts 

Yee (sat) Collector Saturation Voltage -0.1 -0.2 Volts 

Yee (sat) Collector Saturation Voltage -0.28 -0.6 Volts 

h,. High Frequency Current Gain 4.0 5.5 
(f = 100 me) 

Yeeo (sust) Collector to Emitter Sustaining -20 Volts 
Voltage [Notes 4 and 5] 

ton Turn On Time [Note 6] 23 60 nsec 

toff Turn Off Time [Note 6] 34 90 nsec 

. TEST COf'IDITIONS 

le= 30 mA Vee= -0.5V 
le= 10 mA Vee ::: -0.3 V 
le= 100 mA Vee= - 1.0 V 
le= 10 mA le= 1.0 mA 
le= 30 mA la= 3.0 mA 
le= 100 mA le= 10 mA 
le= 30 mA Vee= -10 V 

le= 10 mA . Ii= 0 
(pulsed) 

le::::::: 30 mA le1 ::::::: 1.5 mA 
le::::::: 30mA,111 ::::::: le2 ::::::: 1.5 mA 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) .These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 

junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/"C.) ·. 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. · 
(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(6) See switching c.ircuit for exact values of lc• 181 .and 112• 

l=AIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRClill,D CAMERA AND INSTRUMENT CORPORATION 

9-254 



FAIRCHILD TRANSISTOR 2N3209 · 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

hFE (-55°C) DC Pulse Current Gain [Note 5] 12 43 
v,, (sat) Base Saturation Voltage -0.78 -0.92 -0.98 Volts 
V,, (sat) Base Saturation Voltage -0.85 -1.1 -1.2 Volts 
v,, (sat) Base Saturation Voltage -1.4 -1.7 Volts 
leES Collector Reverse Current 0.05 80 nA 
ICES (125°C) Collector Reverse Current 0.025 10 µA 
c .• Output Capacitance 3.0 5.0 pf 
CTE Emitter Transition Capacitance 3.8 6.0 pf 
BVcsc Collector to Base Breakdown Voltage -20 Volts 
BVCES Collector to Emitter Breakdown Voltage -20 Volts 

.BVuc Emitter to Base Breakdown Voltage -4.0 Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

ACTIVE REGION 
• 10 

'Ii 

15 
~ - 6.0 

! - 4.0 

lg • 0 
oo...___.,~...._~..__.~--~~--~~~-~~ 

< - 8.0 • 
15 
~ -6.0 

VcE - COLLECTOR-EMlmR,VOlTAGE - VOLTS 

~ 1----A'c__'-+,'P"+----t.,,___-l-+--t+----+. 

"' - 4.01--...,,..~+-. ~:>'~t---+++-tt----; 
8 

- 5,0 - 35 

VcE - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

-10 

~ - 6.0 a 

I - 4.0 

_0 -2.0 

VCE - COLUCTOR-EMITT[R i/O(TAGE-.- VOLTS 

'Ii 

i 
i 
8 

'Ii 

~ a 

I 
.!f' 

'Ii 

!z 
~ a 
g 

~ 
.!f' 

SATURATION REGION 

·60 

-"' 

VcE - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

~ 100 

_., 

-60 

-40 

- 20 

·100 

_., 

-60 

. "' 
V -i.omA 

V -0,8mA 

'20 

:.1.: 0 

_J 'j:::j::::j:::::j::!· oT~, m~A =t==i=1 
hJMv--+--+-t-t- oT mA 

l oo - 0.6 - 0.8 -0.4 -0.2 -1.0 

VcE - COllfCTOR-EMITTER VOLTAGE - VOLTS 

~ -60 a 
'Ii 

f--l--l----4-+-+--+- t--+ ...... +-f--t--1 

g 
:.; . ., t-!--l--t---+---+'1'!---,HcH-t-t-1--1 

8 
_u - 20 t--f--+-+--+- ~ I1 

_t,7 1 
OLO-L~-OL.1---'-·~0.L•..AL·~O.L•JLI.·~O.~S---'--~l.-O...L..·~l.1 

VOE - BAS£-EMITTER VOLTAGE - VOLTS 

-100 T~· 25oc ! ~ r I I 
~· -~t-t-t-f---1--t--f--j--f-HH-ttn::::I:J---+__, 

1-J,Ol
1
,mAM ·5.0 mA i ·60 - -- - - - I ~-6.ri mA 

t-f--t-t--it----+,_,-t--__,--_ __,J--; -i 
g 
~ -40 ~ f1 

~= .11 ~ t--t--j 

_u -~:::::!Z~m~u~'~-t---l~t--1~ 
0 -0.2 -0.4 -0.6 -0.8 -1.0 -l.2 

VaE - BASE-EMITTER VOLTAGE - VOLTS 

-100 
TA· -55"C !f!~ < 

.;-i 
c;i';" i 

'Ii 

;1 
i T 
?11 
-ill 1 
l l 

.Li [lj 
-5,0 mA 

_u-20 

0 
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

Vg[ - BASHMITTER VOLTAGE - VOLTS 

TEST CONDITIONS 

le= 30 mA Ve,= -0.5 V 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 

VCE = -10 v v .. = 0 
Ve•=-lOV v .. = 0 
Vee= -5.0 V " = 0 v .. = -0.5 v le= 0 
le= 10 µA 1, = 0 
le= 10 µA v .. = 0 
I,= 100 µA le= 0 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

'c - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1'! -1.0 I g I ! 11 
le • rn~e, I I 111 I I 

Ill --0.5 t---+--+-++-+----+--+++-+-fi_~ 

;3 A~ 
g -0.2 t---+--+-++-+----+--++t>'../L..il"--i--i 
Z> fj ir 
~ 13°C ~ 
I --0.ffi f--55°C 

-0.02 t---+--+-++-+--t--+++-+---+. 

!tj -0.01 
·lL.0~-"--'--L~~.0~-~10~-'---'--'~-50~-~100~-~200 

~ 
-2. 

ts 
; -1. 

§; 

Z> 
:;: -1. 

~ 

:~ 

0 

6 

2 

le - COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
le • lo 18 

0-0.1 -1 -10 -100 -zoo 
l C - COLLECTOR CURRENT - mA 



COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 

BIAS VOLTAGE 
~ --0.1op T T~+--+-+--t---i 
~ -0,08 r-- TA• 25oc --t--1-1--1--t-t---I 

i!l 

~ 

Vea - C0ll£CTOR-8ASE VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

'c - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I 82 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

a -61--+-+++I-

~ 
~ -4 f---J-lt-f-+-1--t-iL ~f--f--f--1--i 

~ 
i2 

·6 ·• 
I s2 - TURN OFF BASE CURRENT - mA 

-10 

FAIRCHILD TRANSISTOR 2N3209 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ -100 
-50 

~ a -10 

~ -5.0 

~ 
bil -1.0 

~ -0.5 

i -o. l 
~ ...fl.05 

0 

u 
- -0.01 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

z 
I- ~CB! -IO~ L 

L'I 

25 

L 

~ 
z 

I 

v 

50 75 100 125 
TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIMES 
VERSUS 

AMBIENT TEMPERATURE 

L 

150 

~ v 
;:: 60 IZ 
~ t--+-+--4-+2-~<-f~ - -+--i 
~ ~t--+-+--+---t><---1----1---t--t---+---l 
iii ,__,__,~--+y..,,L'-+- --+--+--J----t-~ 

10 I'--.. ...-1 ~ "!, t--1 

~ 

I 

~50 50 100 150 200 

TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

B -6 t--+-+-++->'"+----+-
ljj 
~ 
~ -41--+-+~-+-~-+-,...__, 
z 

i2 

I 82 - TURN Off BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

-JO 'c · lOOmA f 1_ L 
r- vee • -1 v -+-11-+-+v~-+--+--tF-+--1 

-5 -10 -15 -20 -25 -30 

192 - TURN OFF BASE CURRENT - mA 

6.0 

5.0 

'a. 4.0 

<;1 
~ 3.0 
u 
;l' 
t3 2,0 

LO 

0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~ 
~ 1r·o 
~ C•o ~ 

-0.l -0.2 -0.5 -LO -2.0 -5.0 -10 -20 

REVERSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 
~ "~-~~~~~~~~~ 

§! 

~ +Jt----+__,4--+-+....,f+----+-,<--+-+-< 

~ 
ti< 
~ +21--c~l--+--~~-i++J'+.c"-+-+1 
ljj 

~ 
~ +l~'--f~'t-~,,____,___.Y--1-t-+-< 

0 

> 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-5 -10 

I 82 - TURN Off BASE CURRENT - mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT lfrl 

-10 JS:JZ: z 
._-+-lf+-+-+---+--"s,,._ 550 me --11Z,__...,__, 

g-5.o I ~ 
~ L 

! -2.of-+-+-t+H--~-+--N-f.:=+~++c JL--+J.ti--j 

~ ~ ' -LOl-J~__\.H-+-t-~+---+--+-+"+-hj_,___,_~+itl 
,;> l---lL+_J_--+-++~ ..... -"'--+---+JOO ~ 

-o.5 .I 7. 
-I -2 -5 -10 -2{} -50 -100 -200 

-10 

IC - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

-10 -20 -so -100 

'c - COll!CTOR CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

-6~1-~,c~.~1-0 mA~~IL~~~~[L1~~~JL~ 

Vcc·-2v __Lj 
'Ii -5 lL 
~ -4r-+-t-~I ~ LL 
a r--t-t-'fl-<f+-+Jl. 2 ;Ii 
~ -l ~ i i'/ Y" 
; -2 1 _L LJ ~¥~-t-+--+-1 
i2 V.Ll_'L 

m.1 ~~ 
o LLL V 

0 -1 -2 -3 -4 -5 -6 

182 - TURN OFF BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

1000 

:~:,:~c?:," 1000~1 
P.W. > 200nsec 
tin • 50Q ";" 

2'0 

10n Vbb· +3V Vin• -7V 
lo11 Vbb· -4V Vin· +6V 

Yout 

TO SAMPLING SCOPE 
RISE TIME < l nsec 
INPUT l"<lOOKQ 
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lO 

10 

B 

•• 2 

"' 
0 

INPUT ADMITTANCE VERSUS 
FREQUENCY­

OUTPUT SHORT CIRCUIT 
le· lOmA 1 7_ 
VcE • -lOV 9ie LL 

-~, 

~ 
Jh 

H 
....,..!" 

v 
20 so 100 200 500 lfXI) 

f - FREQUENCY - me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
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2N3250 • 2N3251 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4034 • 2N4035 

GENERAL DESCRIPTION - The 2N3250 and 2N3251 are High-Gain, High-Voltage Silicon PNP Transistors 

suitable for a wide range of applications including high-voltage switching; low-noise, low-current require­

ments; and high-gain RF applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Second Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise 

Symbol 

hFE 

hFE 

hFE 
VCE(sat) 

VBE(sat) 

hfe 

r 'C 
b c 

Characteristic 

DC Pulse Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Base Saturation Voltage 

High Frequency Current Gain 
(f = 100 MHz) 

Collector Base Time Constant 
(f = 31.8 MHz) 

Noise Figure (f ~ 100 Hz ) 

Delay Time 

Rise Time 

Storage Time 

Fall Time 

AdClitional Electrical Characteristics on page 2 

NOTES: 

2N3250 

Min. Max. 

40 

50 150 

15 

-0.25 

-0.6 -0.9 

2.5 

250 

6.0 

35 

35 

175 

50 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

0.36 Watt 

-50 Volts 

-40 Volts 

-5.0 Volts 

200 mA 

noted) 

2N3251 

Min. Max. 

80 

100 300 

30 

-0.25 

-0.6 -0.9 

3.0 

250 

6.0 

35 

35 

200 

50 

Units 

Volt 

Volt 

ps 

dB 

ns 

ns 

ns 

ns 

le 
le 
le 
IC 

le 
le 

le 

Ic 

le 
le 
le 
IC 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

F=il .230DIA 

:mo1•-H------l~ .2.•• . ''-~'-T 
.030 .210 
MAX. .170 

Seotlog t- i 
Plane 

3 LEADS. ~ ~ 0500 MIN. 
.019DIA 
.016 

NOTES: All dimenS!OOS in inehes 
i.e.dsaregold·pllttclkcwar 
COlleciorintemanyeonoectlldtoca&e 
Pilckagewe:ightisO.a1ram 

Test Conditions 

100 µA VCE = -1.0 v 
10 mA VCE = -1.0 v 
50 mA VCE = -1.0 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

10 mA VCE = -20 v 

10 mA VCE = -20 v 

100 µA VCE = -5.0 v 
10 mA 1B 1 1.0 mA 

10 mA 1B 1 1.0 mA 

10 mA ~1 = 1B2= l.OmA 

10 mA 1B 1 = ~2= 1.0mA 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (deratlng factor of 6.9mW/°C); junction-to­
ambient thermal resistance of 486°C/Watt (derating factor of 2.lmW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: Length = 300 µs ; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N3250 • 2N3251 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3250 2N3251 

Symbol Cluu'acteristlc Min. Max. Min. Max. Units Test Conditions 

Cobo Output Capacitance 6.0 6.0 pF 11: .. 0 VCB • -10 v 
CTE Emitter Transltlon Capacitance 8.0 8.0 pF . le 

• 0 VBE = -1.0 V 

~E DC Pulse Current Gain 45 90 le 
.. 1.0 mA VCE • -1.0 v 

VCE(sat) Collector Saturation Voltage . -0.5 -0.5 Volt le 
• 50 mA le .. 5.0 mA 

VBE(sat) Base Saturation Voltage ! -1.2 -1.2 Volts le 
.. 50 mA le " 5.0 mA 

BVCEO Collector-to-Emitter Breakdown -40 -40 Volts le 
. 10 mA 1e· 0 

Voltage (Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage -50 -50 Volts le 
. 10 µA IE • 0 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le = 0 IE " 10 µA 

leEX Collector Current 20 20 nA VCE"' -40 v VBE "' 3.0 v 
leL Base Current 50 50 nA VcE"' -40 v VBE = 3.0 v 
hfe Small Signal Current Gain (f = 1 kHz) 50 200 100 400 le 

. 1.0 mA VCE • -10 v 
hre Voltage Feedback Ratio (f= 1 kHz) 10 20 xio-4 

le 
. 1.0 mA VCE • -10 v 

~e Input Impedance (f = 1 kHz) 1.0 6.0 2.0 12 kQ 
le 

. 1.0 mA VCE • -10 v 
hoe Output Admittance (f = 1 kHz) 4.0 40 10 60 µmho 

le 
. 1.0 mA VCE = -10 v 

FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT • FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 

+0.5;1 

<lns 

-3V 

2750 

I 
IC 4 pf* -1. s -r· 
I 
I __ _. 

lO<t1<50011s 
DUTY CYCLE=2% 

*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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2N3250A • 2N3251A: 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3250A and 2N3251A are PNP silicon Planar epitaxial transistors 

designed primarily for fast high voltage switching and high-gain RF applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Second Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3250A 2N3251A 

-65°C to +200°C 

200°C Maximum 

300°C Maximum 

1.2 Watts 

0.36 Watt 

-60 Volts 

-60 Volts 

-5.0 Volts 

200 mA 

Symb_ol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain 

~E DC Pulse Current Gain (Note 5) 

~E DC Pulse Current Gain (Note 5) 

VCE(sat) Pulsed Collector Saturation Voltage 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 
(Note 5) 

hfe High Frequency Current Gain 
(f = 100 MHz) 

rb'Cc Collector Base Time Constant 
(f = 31.8 MHz) 

NF Noise Figure (f = 100 Hz) 

td Delay Time 

tr Rise Time 

ts Storage Time 

tf Fall Time 

Additional Electrical Characteristics on page 2 

NOTES: 

40 80 

50 150 100 

15 30 

-0.25 

-0.6 -0.9 -0.6 

2.5 3.0 

250 

6.0 

35 

35 

175 

50 

300 

-0.25 

-0.9 

250 

6.0 

35 

35 

200 

50 

Volt 

Volt 

ps 

dB 

ns 

ns 

ns 

ns 

1c 
1c 
IC 

1c 

1c 

1c 

1c 

1c 
IC 

IC 

IC 

IC 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device ·may be impaired. 
(:i) These are steady state limits. The factory should be consulted on applications involving puls~d or low duty cycle operations. 

Test ·'Conditions 

100 µA VCE = -1.0 v 
10 mA VCE = -1.0 v 
50 mA VCE = -1.0 v 
10 mA. IB 1.0 mA 

10 mA 1B 1.0 mA 

10 mA VCE = -20 v 

10 mA VCE = -20 v 

100 µA VCE = -5.0 v 
10 mA 1Bl 1.0 mA 

10 mA 1Bl 1.0 mA 

10 mA 1Bl 1B 2 = 1.0 mA 

10 mA 1Bl 1B2 = 1.0 mA 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction to 
ambient thermal resistance of 486°C/Watt (derating factor of 2.lmW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: Length = 300 µsec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N3250A • 2N3251A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

· 2N3250A 2N3251A 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

Cobo Output Capacitance 6.0 6.0 pF 1E 0 vca = -10 v 

Cibo Input Capacitance 8.0 8.0 pF Ic 0 VBE = -1.0 V 

~E DC Pulse Current Gain 45 90 IC 1.0 mA VCE = -1.0 V 
VCE(sat) Pulsed Collector Saturation Voltage -0.5 -0.5 Volt 1c 50 mA 1e 5,0 mA 

• VBE(sat) Pulsed Base Saturation Voltage -1.2 -1.2 Volts 1c 50 mA 1e 5.0 mA 

• V CEO(sust) Collector to Emitter Sustaining Voltage -60 -60 Volts 1c 10 mA 1e 0 
(Notes 4 and 5) {pulsed) 

BVCBO Collector to Base Breakdown Voltage -60 -60 Volts 1c = 10 µA IE 0 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts Ic = 0 1E 10 µA 

: lcEx Collector Current 20 20 nA VCE = -40 v VBE = +3.0 v 

1eL Base Current 50 50 nA VCE = -40 v VBE = +3.0 v 

hfe Small Signal Current Gain (f = 1 kHz) 50 200 100 400 IC 1.0 mA VCE = -10 v 
·h Voltage Feedback Ratio (f = 1 kHz) 10 20 xl0-4 

IC 1.0 mA VCE = -10 v re 
hie Input Impedance (f = 1 kHz) 1.0 6.0 2.0 12 k'2 1c 1.0 mA VCE = -10 v 

hoe Output Admittance (f = 1 kHz) 4.0 40 10 60 µmho IC 1.0 mA VCE = -10 v 

FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT • FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 

<lnsec 

-10.6V--"'--"'
1 

300 nsec--1 I-­
DUTY CYCLE=2% 

-3V 

2750 

I 
IC 4pf 0 

-1- s 
~r· 
I 
I __ .J 

10 < ti< 500 psec 
DUTY CYCLE=2% 

*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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2N3252 • 2N3253 • 2N34441 

NPN SWITCHING TYPE 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 - 2N3725 

GENERAL DESCRIPTION - The 2N3252, 2N3253, and 2N3444 are Double- Diffused Silicon NPN Transistors 

packaged in the JEDEC T0-5 outline. They are designed for high-speed switching, high-frequency amplifier 

applications, and may be used as core drivers, relay drivers, and pulse generators. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Lead Temperature (Soldering, 10 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximµm Voltages and Currents 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

2N3252 

60 Volts 

30 Volts 

5,0 Volts 

1.0 Amp 

2N3252 • 2N3253 

2N3444 

2N3253 

75 Volts 

40 Volts 

5.0 Volts 

1.0 Amp 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

+240°C Maximum 

5.0 Watts 

1.0 Watt 

2N3444 

80 Volts 

50 Volts 

5.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3252 2N3253 2N3444 

Symbol Characteristic Min. Max. Min. Max. Min. Max. 

1TE 
DC Pulse Current Gain (Note 5) 30 25 20 

1TE 
DC Pulse Current Gain (Note 5) 30 90 20 60 

1TE 
DC Pulse Current Gain (Note 5) 25 75 

1TE 
DC Pulse Current Gain (Note 5) 25 15 

1TE 
DC Pulse Current Gain (Note 5) 20 

VBE(sat) Pulsed Base Saturation Voltage 
(Note 5) 

1.0 1.0 1,0 

VBE(sat) Pulsed Base Saturation Voltage 
(Note 5) 

0.7 1.3 0.7 1.3 0.7 1.3 

VBE(sat) Pulsed Base Saturation Voltage 
(Note 5) 

1.8 1.8 1.8 

VCE(sat) Pulsed Collector Saturation Voltage 
(Note 5) 

0.3 0.35 0,35 

VCE(sat) Pulsed Collector Saturation Voltage 
tNote 5) 

0,5 0,6 0.6 

VCE(sat) Pulsed Collector Saturation Voltage 
(Note 5) 

1.0 1.2 1.2 

hfe High Frequency Current Gain 
(f = 100 MHz) 

2.0 1.75 1.5 

cibo Input Capacitance 80 80 80 

Cobo Output Capacitance 12 12 

Cobo Output Capacitance 12 

Notes and Additional Electrical Characteristics on page 2 
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Units 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

pf 

1c 
1c 
Ic 

Ic 

Ic 

1c 

1c 

1c 
Ic 

Ic 

1c 
Ic 

Ic 

IE 

IE 

Test Conditions 

150 mA VCE 
500 mA VCE 
375 mA VCE 
1.0 A VCE 
750 mA VCE 
150 mA 1a 
500 mA 1a 
1.0 A 1a 
150 mA 1a 
500 mA 1a 
1.0 A 1a 
50 mA VCE 

0 VEB 
0 VCB 
0 VCB 

1.0 v 
1.0 v 
1.0 v 
5.0 v 
5.0 v 
15 mA 

- 50 mA 

100 mA 

15 mA 

50 mA 

100 mA 

10 v 

0.5 v 
10 v 
20 v 

l=.A.IRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3252 • 2N3253 • 2N3444 

ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

Symbol 

1CEX 
1CEX 
1CBO 
1CBO 
ICBO(l00°C) 

ICB0(100°C) 

1sL 
1BL 
1EBO 
BVCBO 

VCEO(sust) 

NOTES: 

Characteristic 

Collector Reverse Current 

Collector Reverse Current 

Collec.tor Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Base Current 

Base Current 

Emitter Cutoff Current , 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Emitter Breakdown Voltage 

Total Control Charge (see Fig. 3) 

Delay Time (see Fig. 1) 

Rise Time (see Fig. 1) 

Storage Time (see Fig. 2) 

Fall Time (see Fig. 2) 

2N3252 2N3253 2N3444 

Min. Max. Min. Max. Min. Max. Units 

60 

30 

5.0 

500 

500 

75 

500 

50 

5.0 

15 

30 

40 

30 

75 

40 

5.0 

500 

500 

75 

500 

50 

5.0 

15 

35 

40 

30 

80 

50 

5.0 

500 

500 

75 

500 

50 

5.0 

15 

35 

40 

30 

nA 

nA 

nA 

nA 

µA 

µA 

nA 

nA 

nA 

Volts 

Volts 

Volts 

ncoul 

nsec 

nsec 

nsec 

nsec 

(l) These ratings are limiting values above which the serviceability of any individual semiconductor ·device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

VCE 

VCE 

IE 

IE 

IE 

IE 

VCE 

VCE 

re 
re 
re 

Test Conditions 

60 v 
40 v 
0 

0 

0 

0 

60 v 
40 v 
0 

10 µA 

10 mA 

VEB 

VEB 

VCB 

VCB 

VCB 

VCB 

VOB 

VOB 

VEB 

IE 

1s 

1c 0 IE 

1c 500 mA 1s 

Ic 500 mA 1sl 

le 500 mA IBl 

1c = 500 mA 1sl =1s 2 = 

1c = 500 mA 1sl =1s 2 = 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 35°C/Watt (deratlng factor of 28.6mW/°C); junction 
to ambient thermal resistance of l75°C/Watt (deratlng factor of 5.7 mW/'C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: Length = 300 µsec; duty cycle S 1%. 

4.0 v 
4.0 v 
60 v 
40 v 
60 v 
40 v 
4.0 v 
4.0 v 
4.0 v 
0 

0 

10 µA 

50mA 

50mA 

50mA 

50mA 

50mA 

FIGURE 1 - EQUIVALENT CIRCUIT FOR MEASURING 
DELAY AND RISE TIMES 

FIGURE 2 - EQUIVALENT CIRCUIT FOR MEASURING 
STORAGE AND FALL TIMES 

P.W.~ 200 nsec 
RISE TIME~ 2 nsec 
DUTY CYCLE = 2% 

+30V 

FIGURE 3 - Qr TEST CIRCUIT 

VALUES REFER TO 

le = 500 mA TEST POINT 

10 I' sec 

DUTY CYCLE = 2% 

0 
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2N3299·2N3300·2N3301·2N3302 
NPN RF AMPLIFIERS AND HIGH-SPEED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3299 through 2N3302 are NPN Silicon Planar Epitaxial 

Transistors designed to cover a wide range of RF amplifier and high-speed switching 

applications. These devices feature a minimum LV CEO of 30 volts, a minimum fT of 

250MHz at IC = 50 mA, V CE= 10 volts, together with a maximum V CE(sat) of 0.6 volt at 

500 mA and hFE specified from 100 µ.A to 500 mA collector current. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 

VCEO Collector to Emitter Voltage 
(Note 4) 

VEBO Emitter to Base Voltage 

2N3299 
2N3300 

3.0 Watts 

0.8 Watt 

60 Volts 

30 Volts 

5.0 Volts 

-65°C to +300°C 

200°c Maximum 

300°C Maximum 

2N3301 
2N3302 

1.8 Watts 

0.36 Watt 

60 Volts 

30 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3299 
2N3301 

Symbol Characteristic Min. Typ. Max. Min. 

hFE DC Pulse Current Gain (Note 5) 40 75 120 100 

~E DC Current Gain 20 40 35, 

VCE(sat) Collector Saturation Voltage 0.4 0.6 

VBE(sat) Base Saturation Voltage 1.1 1.5 

VCEO(sust) Collector to Emitter Sustaining 30 30 
voltage (Notes 4 and 5) 

1CES Collector Reverse Current 0.2 10 

hFE DC Pulse Current Gain (Note 5) 35 70 75 

hFE DC Current Gain 25 58 50 

hFE DC Pulse Current Gain (Note 5) 20 62 50 

hFE DC Pulse Current Gain (Note 5) 20 50 50 

NOTES: 

PHYSICAL DIMENSIONS 

in accordance with 
JEDEC (T0-51 outline 

Collector 

NOTES: Alldntl&l'ISIOl'IStn inches 
Leadsaregokl-platedkO'iilr 
Collector•ntemallyconnoctedtocase 
Package weight 1s I t grams 

2N3299 • 2N3300 

2N3300 
2N3302 

Typ. Max. Units 

220 300 Ic 
80 IC 

0.4 0.6 Volts IC 
1.1 1.5 Volts Ic 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 230 
t_n_o" 111 f .20901A. 

030mr-210 MAX . 170 

Seating L i 
Plane-r-

3. LEADS n n n_J.500 MIN 

~~~DIA LI LI LI 

NOTES: All d1mens1oos •n mches 
leadsaregold-platedkovar 
Collector1nternallyconnectedtoca"" 
Package weight 1s043gram 

2N3301 • 2N3302 

Test Conditions 

150mAVCE 10 v 
100 µA VCE 10 v 

500 mA 13 50 mA 

500 mA IB 50 mA 

10 0 IC 
(pulsed) 

mA !8 

0.2 10 nA VCE 50 v VEB 0 

205 re 10 mA VCE 10 v 
140 IC 1.0 mA VCE 10 v 
125 IC 500 mA VCE 10 v 

75 re 150mAVCE 1.0 v 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance for the 2N3299 and 2N3300 of 58.3°C/Watt (derating factor of 
17.2 mW/°C); for the 2N3301 and 2N3302 97,3°C/Watt (derating factor of 10.3 mW /°C). Junction-to-ambient thermal resistance for the 2N3299 and 2N3300 of 219"C/ 
Watt (derating factor of 4.56 mW/°C); for the 2N3301 and 2N3302 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µs ; duty cycle :S 2%. 

(6) See switching circuit for exact values of IC, IB 1 and18 2. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3299•2N3300•2N330I92N3302 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol 

VCE{sat) 

VBE{sat) 

ICES{150°C) 

1EBO 
h fe 

ACTIVE REGION 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VcE - COLLECTOR-EMlffiR VOLTAGE - VOLTS 

VcE -.COllfCTOR-EMITTER VOLTAGE -VOLTS 

2N3299 
2N3301 

2N3300 
2N3302 

Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Reverse Current 

Emitter Cutoff Current 

High Frequency Current Gain 
{f = lOOMHz) 

Output Capacitance 

Emitter Transition Capacitance 

Turn On Time {Note 6) 

Turn Off'Time {Note 6) 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

0.14 0.22 

0.9 1.1 

0.2 10 

0.1 10 

2.5 4.0 

60 

5.0 

6.0 

14 

u 
80 

8.0 

20 
0 60 

150 

0.14 0.22 

0.9 1.1 

0.2 10 

0.1 10 

2.5 4.0 

60 

5.0 

6.0 

14 

14 

80 

8.0 

20 

60 

150 

Volts IC 

Volts IC 

µA VCE 

n"A le 

pF 

pF 

ns 

ns 

Volts 

Volts 

IC 

150 mA 13 
150 mA IB 

50 -V VEB 

0 VEB 

50 mA VCE 

0 VCB 

0 VEB 

"" 300 mA 13 1 "' 

15 mA 

15 mA 

0 

3.0 v 
10 v 

10 v 
2.0 v 
30 mA 

"' 300 mA,IB l "' 30 mA, 

132 "" -30 mA 

10 µA IE 0 

10 µA IC 0 

TYPICAL COLLECTOR CHARACTERISTICS * 
2N3300 • 2N3302 

;~ ~ 
~u 100 ~ 
o~ 'e~o 

50 0 o.z 0.4 0.6 0.8 1.0 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

\/CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOIHMITTER VOLTAGE - VOLTS 

;j 
I 

~ 
fl 

2N3299 • 2N3301 

ACTIVE REGION 

VCE - COLLECTOR-£MITTER VOLTAGE - VOLTS 

VcE - COLLECTOR-EMITTER VOLTAGE- VOLTS 

I roi.-=+c:'"""".;;.;,;:::-.+-::;;;P...'f---7-----t-l--l 

I 

2 10 IE:::~=.+--"'i=t-=t====t--!7"-l--+--1 

V CE - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

SATURATION REGION 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

I)" 19 •O 

0o 0.2 0.4 0.6 0.8 1.0 

VcE - COLL£CTOR-£MITTER VOLTAGE - VOLTS 

;j 
I 

~ 300 l-+--+.l')r'°-=b,,..,'""F9-t--+=::;,i 
fl 

I 
I 

J:J IOOt---..-+---+-t---+---+---+-t---+--1 

0.2 0.4 0,6 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

• Singl_e family characteristics on Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3299 • 2'N3300 • 2N3301 • 2N3302 

500 

~ «JO 
I 

i 500 

~ 
~ 200 

I 

_u 100 

0.01 

lO 

! 40 
.e 
I 

~ lO 
~ 
;; 
:ii! 

TA •-55°C 

lg •lOmAJ- 1-1g ·lOmA 

lg •20mA t- !---lg •40 mA 

lg• 10 ·~--.i 

j 
0.4 0.8 1.2 1.6 2.0 

V'BE - B~SE-EMIT:nR VOlTAGE - VOLTS 

-S5°C 

H I- ] 

] 
0.1 1.0 10 100 500 

le-:- COLL.ECTOR CURRENT - mA 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

I •125Mlti J 
l~ .....1 

~Mr ·'"' J....-1 ~c\. 

~· Yi 2'.1 b;, •cf· iv 

~ 20 :..-r .1 -
bie VcE~1ov_ f 111 
l 

I 

~ 10 

0 
1.0 2.0 5.:0 ·10 20 lO 100 

~ 
0.5 

l!l 0.4 

~ 
~ 0.3 

I 
i!l 0.2 

~ 
0.1 

~ 
>~ 0 

1.0 

le- COLLECTOR CURRENT- mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

l,,_'l 

I · 25°C"i <> . A., 
~· 

~ 

5.0 10 50 100 500 

le - COLLECTOR CURRENT - mA 

TYPICAL BASE CHARACTERISTICS 

500 
TA• 25°C 

I-lg· 50 mA 

f-- 18 •40mA 

lg·JOmA-

lg ·20 mii--; 

18 ·10 mA 

o· o.4 0.8 ,1.2 1.6 2.0 

VsE - 8ASE-t:MlffiR VOLTAGE -VOLTS 

500 

~ 
I 

; 300 

8 

I 200 

.. , 
u ioo 

[ TA" UXl°C 

f-Jlg•lOmA 

F--1g • 40 mA 

18 ·30mA-

lg·'•20mA-

1 8 ·10mA~ 

-jj 
6.4 0.8 1.2 1.6 2.0 

VBE ~ BASE-EMlffiR VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

200 

~ 100 
·I' 1c'.J 

IZl I lO 

~ 8 20 
jjj 10 

~ 5.0 

~ 2.0 

~ l.O 

fVI 0.5 
jJ 

0.2 

.L1 
IL 

v 
v 

L 
L 

VCE •50V 
I ~· 25 lO 75 100 125 

1.6 

!:i 
g 1. 
I 
!! 
j!: l. 
g 
!i l. 

:i 

4 

2 

0 

~ o.s 

~ 0. 6 
I 

~ 0.4 
>'ti!. 

TA -AMBIENT TEMPERATURE - °C 

OUTPUT ADMITTANCE VERSOS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

f • 125MHz 

1,0 2.0 5.0 10 20 

'c - COUECTOR CURRENT - mA 

BASE SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

le '"10 I 

lO 

1-1 

->5;£.-l- i-vY 
...., ~ v ,:.c 

f-t-1 !--" 

150 

100 

0.2 
1.0 5.0 10 50 100 500 

le - COUfCTOR CURRENT - mA 

200 

100 

~ 50 
I 

I 20 

B to 

~ 5.0 

~ 2.0 

~ l.D 
I _g o.s 

EMITTER CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

lZ" 
.L. 

~ 
L 

~ 
k': 

IL 

v 0.2 

0.125 lO 75 

VEB =3.0VOLTS 

100 125 ISO 

TA -AMBIENT TEMPERATURE - °C 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT - , 

OUTPUT SHORT CIRCUIT 

~ 
e 
e 

140 

I ·100 

·~ 

~ 60 

~ 
~ ,20 
0 

i -20 
I 

-60 

1-udM11z1 

J-.:j v 
~ t--~\. ,__, 

"' 
~ 

!£"' 9te VcE •lOV 

t-- .. ~e VCE •.IV -.. .r---
~ . ,..-

1.0 2.0 5.0 w 20 so 100 

le - COLLECTOR CURREN1:- mA 

NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 

le - COLlfCTOR CURRENT - mA 
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'!;. 

0.01 

22 

. DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0.1 1.0 10 100 

le - COU£CTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

b. 
18 

~ 

500 

I 14 

~ 
IS..?do,. K·., 

u 
§ 10 -H p 

~·· r--t-6.0 

2.00.1 1.0 10 100 

REVERSE BIAS VOLTAGE -VOLTS 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT . 

f•l25MHz: 

~ -bre Vet• l.OV _v 
E 8.0t-.:.;.."'r-.,.....--j""::....-j-t-+-+--J 
I 

~ i: 6.0l---+--+-++--+---4--+-+-+---i 
:ii! 

i 
-~ 

4.0 t---bre VcE • IOV 

~ -gre •ct· l.OV j..--1-1 
~ 2.oi-.;:+.4-...,....,.--+-=H-l-+--l 

"'9re VcE • lOV I 

J; 
~~ •• -2~.o_._..__.5.o-~w~~20'-'-'-so"'--'100 

le - COLL£CTOR CURRENT - mA 

NOISE FIGURE 
. VERSUS 

FREQUENCY 
24 w 
\~ 
r-N~. 

~~ ~., 

1-1' JI... 

~~ 
r--ru ~ I---

J -

20 

16 

12 

8.0 

4.0 

0 
0.1 

ll 
l.O 10 

f - FREQUENCY - kHz 

ic • 500"' 
VCE • lOV 

+-

100 1000 



FAIRCHILD TRANSISTORS 2N32 .. 99 • 2N3300 • 2N3301 • 2N3302 

CONTOURS OF 
CONSTANT GAIN 

BANDWIDTH PRODUCT lfrl 

SWITCHING TIMES 
VERSUS 

AMBIENT TEMPERATURE 
ro~~~~~~~.......-+.-~ 

§ Vee •2SV 
I++---++-+< 1oot-1c"'lOOmA -+--+-+--+--+---t .....i 

901-!a1 ,.30 mA --+---+-1--+1-,,j /"""~-'i 
182 .. ·30mA ~ 

~1---+--+--+----f-.--+--'F---+-~ 

~ 701--+--+--+-:::::;;;i--b""""""-+---+-~ 

~1--+-,i--""'"-=f£-+--+--+-+--l 
501--+y--.~t--+--t---+---+--1 

111!>---+--+--+--+--t-+---+--t 

0·11.0 2.0 s.o 10 ro so 100 200 

301--+--+--+----f-.--+-1-irl--1--+l--1--1 
rol--+-_,1---r...---::::1::=--1......,,r,=-+--l 
10 l--1===:::i:::+....,.==l==FT:td~=ll 
~~5c...±:::::t~;::::C:~2S::::j::=t5::::::t:::;:jm 

•c - COU£CTOR CURRENT- mA 

ton TEST CIRCUIT 

300ns 

~~ 
Pulse Source 
Rise Time$ l.Ons 
zin=50Q 

+25V 

50Q 

To Sampling Scope 
Rise Time $ l.O ns 
Input Z"' lOOkQ 

TA - AMBIENT TEMPERATURE - °C 

1111! 

1ro 

100 

~ ,c 
I 

~ ~ 

ro 

0 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

1e1 ·le2·~ 
10 

Vee ·isv h -..; 
~ 
~ 

N 

1, 
~--i-
I tCi 

to ro 50 100 200 500 1000 

•c - COLLECTOR CURRENT- mA 

tort TEST CIRCUIT 

-15V +25V 

TO SAMPLING SCO~E 
RISE TIME $ 1.0 ns 
INPUT Z "' lOOkQ 

TYPICAL SMALL SIGNAL .CHARACTERISTICS (f=l kHz) 

2N3299 • 2N3301 
Ve•= l.OV, le= lOmA Ve•= lOV, le= lOmA Ve•= l.OV, le=50mA Ve•= lOV, le=50mA Units 

hie Input Resistance 380 460 170 350 Ohms 
h •• Output Conductance 410 55 950 405 µmhos 
h,. Voltage Feedback Ratio 2250 130 2650 500 x10·• 

h,. Small Signal Current Gain 72 90 48 97 

2N3300 • 2N3302 

h;. Input Resistance 780 950 190 880 Ohms 

h •• Output Conductance 440 83 1300 660 µmhos 
h,. Voltage Feedback Ratio 1900 205 5400 1500 xlO" 
h •• Small Signal Current Gain 140 170 53 220 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3303 
NPN HIGH-SPEED, HIGH-CURRENT, SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3303 is a very high speed high current switch specifically designed for use as a thin film 
memory driver. The special characteristics of this device that make it uniquely optimum for this 
application are a 450 me minimum fr and a maximum Va (sat) of 0.7 Vat 1.0 A. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 25°C Ambient Temperature 

[Notes 2 and 3] 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Veeo Emitter to Base Voltage 
le Collector Current 

-65°C to +200"C 
2oo•c Maximum 
300"C Maximum 

3.0Watts 

0.6 Watt 

25 Volts 
12 Volts 

4.0 Volts 
1.0Amp 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted) 

SYMBOL 

t.. 
t.11 

'Ts 

h1. 
Vee (sat) 
Vee (sat) 
Vee (sat) 
hFe 
hFe 
h,e 

NOTES: 

CHARACTERISTIC 

Turn On Time [Note 6] 
Turn Off Time [Note 6] 

Charge Storage Time [Note 6] 

High Frequency Current Gain (f = 100 me) 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 

MIN. TYP. MAX. 

4.5 

30 
30 
20 

10 
15 

6.5 
0.18 
0.24 
0.51 

60 
50 
45 

15 
25 

15 

0.23 
0.33 

0.7 
120 

UNITS 

nsec 
nsec 

nsec 

Volts 
Volts 
Volts 

TEST CONDITIONS 

le :::::: 1000 mA 1., :::::: 100 mA 
le :::::: 1000 mA 1., :::::: 100 mA 
I.,:::::: -100 mA 
le :::::: 100 mA I., :::::: 100 mA 
I.,:::::: -100 mA 
le= 100 mA Vee= 5.0 V 
le = 100 mA le = 10 mA 
le = 300 mA I, = 30 mA 
le = 1000 mA le = 100 mA 
le= 300 mA Vee= 0.5 V 
le= 100 mA Vee = 0.5 V 
le= 10 mA Vee= 0.5 V 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2 mW/°C); 

junction-to-ambient thermal resistance of 291.6°C/watt (derating factor of 3.43 mW!°C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP·4. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 o/o. 
(6) See switching circuit for exact values of le, 181 , 182 • 

FA.IR CH IL.CJ 
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2N3303 FAIRCHILD TRANSISTOR 

ELECTRICAL CHARACTERISTICS. (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

h.e (-55°C) DC Pulse Current Gain [Note 5] 10 33 
Vee (sat) Base Saturation Voltage 0.72 0.78 
Vee (sat) Base Saturation Voltage 0.85 1.1 
Vee (sat) Base Saturation Voltage 1.1 1.3 
Vee (sat) Base Saturation Voltage 1.4 2.1 
Vee (sat) Collector Saturation Voltage 0.17 0.25 
Ve. (sat)(+125°C) Collector Saturation Voltage 0.3 0.5 
Ices Collector Reverse Current 100 
Cn; .. Emitter Transition Capacitance 15 25 
C.b Output Capacitance 6.0 15 
BVcao Collector' to Base Breakdown Voltage 25 
Yao (sust) Collector to Emitter Sustaining Voltage 12 

[Notes 4 and 5] 
BVeao Emitter to Base Breakdown Voltage 4.0 

TYPICAL COLLECTOR CHARACTERISTICS* 

§ 
~ 

Vee - COUfCTOR EMITTER VOLTAG£ • VOLTS 

I 400 t--t-1111~-t--t--t--t----r--

0.8 

Va - COU!CTOR·EMITTER VOLTAG£ • VOLTS 

ACTIVE REGION 

0o 4.0 8.0 20 
Vee • COU!CTIJR EMITTER VOi.TAG£ - VOLTS 

SATURATION REGION 

..!-'zoo rrv I 
1-J ~ T ·25°h-+-+-+-+18~0-1 

ol£ AJ_ l ...!. 
0 0.4 0.8 l.2 l.6 2.0 

Va - COLLECTOR-EMITTER VOi.TAG£ • VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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UNITS TEST CONDITIONS 

le =300mA Vee= 0.5 V 
Volts le= 10 mA la= 1.0 mA 
Volts le= 100 mA la= 10 mA 
Volts lc=300 mA la= 30 mA 
Volts le= 1000 mA la= 100 mA 
Volts le= 10 mA la= 1.0 mA 
Volts le= 300 mA la= 30 mA 
µA Vee =10 V VH=O 
pf VH =0.5V lc=O 
pf Vea= 5.0V le =0 
Volts le= 0.5 mA le =0 
Volts le= 30mA 11 =0 

Volts I" =0.1 mA le =0 

!5 
!§ 12 .., 

I 
0 ~0....,_..,__.....,.8.~o_._.....,.12 ..... -...,._...__,20 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

Vee - COLLECTOR-EMITTIR VOLTAG£ - VOLTS 



FAIRCHILD TRANSISTOR 2N3303 

TA• ·Sl°C SOf!A 61lmA 
41lmA 

i! llllOll--~r-t--+-+-3~mA...,-TtH+--+-~ 

!i! 
~ ~>--+--+--+--1--lmA 

~ 

~" 400 >-->-------+--+- I • 10~.L#-#J//Wl-J-l---l---l 
-" 200>--+--+--+--+-B -~---t!f/1-..,...___.__.__. 

01L.....1.......L.-1......LL/LL)Wht.LLL.-1......L....J..._J 
0.4 O.B 1.2 1.6 2.0 

VeE - BASE EMITTER VOLTAGE - VOLTS 

DC PULSE CURREN.T GAIN VERSUS 
COLLECTOR CURRENT 

le • COLllCTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

so 
TA ·25°C 

17 
L 

7 

l v 

l lL 

o.oo 1IL 
0 4.0 8.0 12 16 

VtE - COL1£CTOR-£MITTER VOLTAGE - VOLTS 

TYPICAL BASE CHARACTERISTICS* 

SATURATION REGION 

~mA 61lmA 

31r TA •25"C 

1 zomA i! llllO 

1 
le• lOmA IL SOmA 

Jib_ 
0 

0 
Wiii 

0.4 0.8 l.2 1.6 2.0 

VB£ - BASE·EMITTER VOLTAGE • VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRRENT 

~ 0.7 
g 

0.6 

l 0.1 

>" 0 

~ 
~ 
I 

le· 101 8 

~ 
~ 

t-- ~ v. 
t-- ~ 

l.O 10 100 1000 

100 

0 

0 

_e 
o. l 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

l 
VcE·lOV-

lZ 
rZ 

v 
[Z 

± 
0 25 SO 75 100 125 ISO 175 

TA - AMBIENT TEMPERATURE • °C 

• Single family characteristics on Transistor Curve Tracer. 
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-

01L..L_i._._.ru.~UJ.YL'.....L..L.....!_.L....L...J 
0.4 o.s 1.2 1.6 2.0 

VeE - BASE-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 01:-:--Jl--L-l...i-..:J,--.1....L..'-'-,..L-..J.......L..U.....~ 
1.0 10 100 1000 

.... 

4. 

le • COLllCTOR CURRENT - mA 

I 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

.~·~ 6 ~~J 
,...;'16"t"°"' .E"-4c lfA~ 

1"' ~-olil J. j 0 
,..:..::Purl°JIPAc~ 

0 ...... \-!... 
1c·o ,.... 

0 
jj 

Q 
O.l 0.2 0.5 1.0 2.0 5.0 10 JO 

REVERSE BIAS VOLTAGE - VOLTS 



2N3303 FAIRCHILD TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT If.I 

: 1 IT IlL V 11 IL 
~ 5.0 1 [ l -(1 j_ 
~ ll J I\ 1Sii/--1."[I_ rJ. ff i ::~~ ~ ~ZIL~/ i 
• 0.5 cs -1- 7 

>'(j ~ __). 500~17 

::: ~ ~ _.Y li25"C 
10 zo 50 100 zoo 500 1000 

le • COLlfCTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

50 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

ic • 1018 ·10182 

Vee· 12v l 

o~ 1" 

0 

2. 0 

I. 0 

!"". ~ s r-

100 zoo 500 

le - COLlECTOR CURRENT - mA 

CHARGE STORAGE TIME 
MEASUREMENT CIRCUIT 

Vea 
+16V 

1.0 1.0 

.or:p1 

1000 ... 

Vee 
+5.0V 

an 

'£'~ 

1000 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA • AMBIENTTEMPERAWRE - °C 

b-foFF 
MEASUREMENT CIRCUIT 

Pulse Width • UX>nsec 

+II~ 1.1-04.--.;;;.;;;.-Y 

Pulse Width• UX>nsec To Sampling kope 
Rise Time s l.Onsec 
Input Z 11:1 IOOKQ 

P:lwSource ~Q 
t, • ~ s l.Onsec i"" 
ZIN • 500 

To Sampling Scope 
Rise Time s l.Onsec 
Input Z l';llOOKQ 

le - COLlECTOR CURRENT - mA 

IMPROVING FAN-OUT CAPABILITY 

FAIRCHILD µLOGIC ELEMENT 2N3303 
:- -1- - 8 - -1- - - - - 1 Vcc·3.ov 
I R3 I 
I I 

I 
I 3 o-+-'llv..-c 
I 
I 
I 
I 
I 
I 4 
... _ - - - - - - - - - - - - ...J 

2N3303 USED TO CONVERT BUFFER ELEMENT 
I Parlf900 I FAN OUT FROM 25 TO 200 
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2012 

FO • 200 

.~yt....r 
Pulse Source 
tr s l.Onsec 
ZIN• 500 

1.0 ao 

5100 le All lCIXlmA, 181 I'll lOOmA, 182 :ti -lOOmA 

lc:t1lOOmA,181 11::1oomA, 1 82 ~-lOOmA 

HIGH SPEED 1 AMPERE PULSE SOURCE 

TEST CIRCUIT 

+12V 

n 2512 
_J L-. o-M~ 

INPUT CURRENT 
_,200 mA 
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2N3304·. 
PNP HIGH-SPEED SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE USE 2N4207 SERIES 

The 2N3304 is a very high speed PNP silicon epitaxial PLANAR device intended primarily for use 
in high speed logic application. A 500 me minimum fr and a 30 nsec maximum·Ts make· it an ideal 
alternative to germanium devices for applications requiring the greater margin .of reliability 
afforded by its· silicon PLANAR construction. · 

. A . 

ABSOLUTE MAXIMUM RATINGS [Note l] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering', 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 1oo·c Case Temperature 
· [Notes 2 and 3] 

at 25°C Ambient Temperature 
[Notes 2 and 3] · 

Maximum Voltages and Current 

Vcao Collector to Base Voltage 
Va.o Collector to Emitte.r Voltage [Note 4] 
Veao Emitter to Base Voltage . 

-65°C to +200°C 
200°c Maximum· 
300°c Maximum 

0.5 Watt 

0.3 Watt 

-6.0Volts 
-6.0 Volts 
-4.0Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise note.d) 

SYMBOL 

h,e 
h,e 
h,e 
Vee (sat) 
Va. (sat) 
Vee (sat) 

CHARACTERISTIC 

Charge Storage Time [Note 6] 

Turn On Time [Note 6] 
Turn Off Time [Note 6] 

High Frequency Current Gain 
(f = 100 me) 

DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 

Additional Electric.al Characteristics on page 2 

NOTES: 

MIN. 

5.0 

30 
20 
15 

TYP. MAX. UNITS 

22 30 nsec 

27 60 nsec 
34 60 nsec 

7.0 

63 120 
50 
60 

-0.05 -0.15 Volts 
-0.07 -0.16 Volts 

.....:0.2· -0.5 Volts 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

TEST CONDITIONS 

le:::::: 10 mA ler:::::: 10 mA 
1.,:::::: -10 mA 
le:::::: 10 mA I,,:::::: 0.5 mA 
le:::::; 10 mA ler:::::: 0.5 mA 
la;:::::: ...,-0,5 mA 
le= 10 mA Vee= -5.0 V 

le= 10 mA Vee= -0.3 V 
le= 50 niA Vee= -1.0 V 
le= 1.0 mA Vee= -0.5 V 
le= 1.0 mA' la= 0.1 mA 
le= 10 mA la= 1.0 mA 
le= 50 mA Is= 5.0mA 

(2) These are !;teady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) ·These ratings gi'Ve a maximum junction temperature of 200°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 583°C/watt (derating factor of 1.72 mW/'C). 
(4) .This· rating refers to a ·high-current point where collector-to-emitter voltage is lowest. For more information send for Fa.irchild Publication APP-4. 
(5) Pulse Conditions: length = 300 µsec; duty cycle =' 1 % . 
(6) See switchi:ng circuit for exact values of le• 181 and 18,. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N3304 

ELECTRICAL CHARACTERISTICS {25"C free .air temper<!ture unless otherwise noted) 

'Ii 
I 

~ 
8 
~ 
~ 
0 

"' I 
.:> 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h.e (-55°C) DC Pulse Current Gain [Note 5] 12 33 le= 10 mA VCf. = -0.3 V 
Vae (sat) Base Saturation Voltage -0.7 -0.76 -0.8 Volts le= 1.0 mA la= 0.1 mA 
Vae (sat) Base Saturation Voltage -0.8 -0.88 -1.0 Volts le= 10 mA la= 1.0 mA 
Vae (sat) Base Saturation Voltage -1.1 -1.5 Volts le= 50 mA la= 5.0 mA 
VCf. (sat)(125°C) Collector Saturation Voltage -0.09 -0.23 Volts le= 10 mA la= 1.0 mA 
Ices Collector Reverse Current 0.003 10 nA Vee= -3.0V V.,=0 
Ices (125°C) Collector Reverse Current 0.001 10 µA Vee= -3.0V Vea= 0 
C.b Output Capacitance 1.9 3.5 pf Vea= -5.0V le= 0 
c .. l;mitter Transition Capacitance 1.8 3.5 pf Vu~ -0 .. 5V le= 0 
BVcao Collector to Base Breakdown Voltage -6.0 Volts .le= 100 µA k=O 
BYces Collector to Emitter Breakdown Voltage -6.0 Volts le= 100 µA la=O 
VCEO (sust) Collector to Emitter Sustaining Voltage -6.0 Volts le= 10 mA I~= 0 

· [Notes 4 and 5] 
BVeao Emitter to Base Breakdown Voltage -4.0 Vo·its le= IOO··µA le =0 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

ACTIVE REG.ION 

-2.0 

VcE - C0Ll£CTOR-EMITTER VOLTAGE -VOLTS 

-50 

'Ii 
-40 

I 

§ 
!'i 

-30 

"' 

~ -20 

8 
I 

.:> -10 

VCE -COLl£CTOR-EMITTER VOLTAGE - VOLTS 

-so 

< 
-40 

E 
I 

i -30 

~ 

~ 
-20 

I 
!:' 

Vee - COLl£CTOR-EMITTER VOLTAGE - VOLTS 

SATURATION REGION 

Vee - COLl£CTOR - EMITTER VOLTAGE - VOLTS 

18 • -0.1 mA 

I 

_u -10 l--+--+--+-+HH-fil-+--1-1--+--I 

0 o~~--o+.4.,--'-'-!-o~.s~-_+1.2=-'"'--,_1~.6~~-2.o 

VBE - BASE-EMITTER VOLTAGE- VOLTS 

-so 
T1s0 c 

-40 

18 ·-2.omA. ;--1 8 ·-s.omA 

18 • -4.D mA-<j ;--18 • -10.0 mA 

lg· -6.D mA ;.--1 8·-14.0mA 

1-18 • - 20.0 mA 

_u -10 

!9 -1.D 

~ 
I -0,5 

~ 
i5 -0.2 

; :;; -0.l 

!! 
~ -o.a; 

8 
I 

~ -0.02 

>tj-0.01 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

1.0 10 

le - C0Ll£CTOR CURRENT- mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le:~ 

/fj 

~ 
25•c ~ I 

kl 
t.~~ 

-0.2 -0.J -0.4 -0.5 
0 

0 -0.4 -0.8 -1.2 -1.6 -2.D 0.1 1.0 10. 100 

VcE - COLl£CTOR-EMITTER VOLTAGE -VOLTS 

T • -55°C 

'Ii 
I 

I -30 

"' ~ 
~ -20 

I 
.:> 

-10 

-0.l -0.2 -0.3 

Yee - COLl£CTOR-EMITTER VOLTAGE - VOLTS 
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Vee - BASE-EMITTER VOLTAGE - VOLTS 

T· -55°C l l 
18 --2.omA 

18 •-4.D mA 

18 ·-6.D mA 0:: 
18 ·-8.DmA IlJ 
18 • -12.0 mA tt:Jj 
18 ·-16.0mA ~ 

18 ·-20.DmA m 
11 ~~ 

-0.4 -0.8 -1.2 -1.6 

VBE ··BASE-EMITTER VOLTAGE -VOLTS 

le - COLl£CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - C0Ll£CTOR CURRENT- mA 



":!. 

~ a 
Ill 

~ 
g 

~ 
_tj 

7.0 

6.0 

5.0 

4.0 

J.0 

2.0 

1.0 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

T;•25JC j7I 

~ 

o,__.__.__.__..__.._.._.._~~ 

-1.0 -Z.O -J.O -4.0 -5.0 -6.0 

VcE - COllfCTOR-EMlmR VOLTAGE -VOlTS 

SWITCHING TIMES VERSUS 
. COLLECTOR CURRENT 

z.01----1--1......+-+-+-+-H+--+--+-+-t 

l.~"".o-7z.7""o _._....__,.5.o-'O ~-i,10-.---,zo~~-!50. 

le - COLLECTOR CURRENT- mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

O.l O.Z O.J 0.4 0.5 

I 82 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0.1 o.z O.J 0.4 0.5 

I B2 - TURN OFF BASE CURRENT - mA 

FAIRCHILD TRANSISTOR 2N3304 

5000 

":!. 
• 1000 

!z 
:ii a 
Ill 

~ 100 

; 
- 10 

_e 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

t-VCE • -J.OV lLf 
:21 

IZ 
_.L1 

~ 
L 

~ .L 

~ 
l.O 

Z5 so 75 100 125 150 

TA - AMBIENT TEMPERATURE - °C 

SWITCHING. TIMES VERSUS 
. AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

150 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 o,__..__1.,..0_.._~z,..,.o_,__J_,_.o__.__4_,_.o__.___.5.o 

le2 -TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0~_._-1~.o-'-~2.~o-'-~J.~o-'-~4.0,........._..,.5.o 

I BZ - TURN OFF BASE CURRENT - mA 

~ 
I 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ 3.0 >---+--+..-,t---+-+---1-+--+--I 
~ 
§: 

~ 
" ~ 
Ill 

~ 
I 

§ 

>';J;j 

IBI -TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0>-->-->----1--1--1--l--l--l--I z.o 4.0 6.0 8.0 10 

I B2 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

z.o 4.0 • 6.0 8.0 10 

I BZ - TURN OFF BASE CURRENT - mA 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl • 

le - COlliCTOR CURRENT- mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

o.z1---t-t,,......FH+t+--:-t---F•-t-1 
i----r-

0.1.____._-'--'--'-.L...L..l...L.U.--'--'-......... 
u u u 10 zo 50 

le -·COlliCTOR CURRENT - mA 

TURN ON AND TURN.OFF 
TEST CIRCUIT 

lca.:IOmA, 181 ... o.5mA, t 82 ~-0.5mA 

CHARGE STORAGE 
TIME TEST CIRCUIT 

ToSamplillQStope 

i!in ~ UJOrrn 
tr<l.On_sec 



INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

f - FREQUENCY - me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

14~---~----~TJ~ 
f ~ 100 me 
VcE ~ -4.0V t>.J:/ 

12 H----1--+-+-+-+-----+----I-+-++--< 

Ji 
§ 101-t---t--+-+-++--+---1_,,1'-++~ 
I I 11 

>i lLJ 
~ 8.0 H---t--+-+-++--t--1 /1--f-+-++---i 

~ 6.0H---:::j=~R'T74v;;::::J l:::-1-n1 
~ ........., ...-rv ~ 
~· 4.0 f-Hf---jv---,,.-1"'-+-++--+---1-+-++-l 

2.0 H---1--+-+-+-+--+---t-+-t+~ 

0o.4 1.0 4.0 10 40 70 

le - COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR 2N3304 

TYPICAL COMMON EMITTER "Y" PARAMETERS 

Ji 10 
e 
e 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 
le= 10 mA 
Vee. -4.ov 

I 8.01-+--+----+--t-7'+-+-+-i 

>i 
i'!: 

'~ 6.01-+--+----+,,..,_..-+-t-+-1 
< 

~ 
~ 4.0 l-+-c=--1"7""'--+-+--+-t-H 
I 

.} 2.01-+--+----+--+--+-+-<--< 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY-OUTPUT 

SHORT CIRCUIT 

o~--~---+-~~~ -120~--~---+-+--~~ 
® ~ 200 ~ ~ ® ~ ~ 700 

f - FREQUENCY - me 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

le -COLIECTOR CURRENT- mA 

I - FREQUENCY - me 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

le - COllECTOR CURRENT - mA 

8.0 

i 
E 4,0 
I 

~ 
i'!: 
i 
~ 
~ -.4.0 

~ 
"' -8.0 

m 
I -12 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

le •lOmA 
Vee· -.4.ov 

9re 

"j--. t--- 4. 
I' 

-16 .., 100 

f - FREQUENCY - me 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

,'.\~J 
t-ifcE•-.4.0V -<!:, -H 

...-! H 

-bro - ~ 1--1--"'" 

l.O 10 lllO 

le -COllECTOR CURRENT- mA 

NON SATURATED SWITCHING PERFORMANCE 
FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 

PROPAGATION DELAY 

+0.5V -5V 

0.1 

V1N--i.._r!V~ 

f so 

+20V 

IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 

35.--__ ,......,..,..,..,.....,..,--1c-·~10-m-A --. 

:b,___1"'.--+" 1-+++++++-~;;: ~4.0 
£;.J I ~ CONJUGATE MATCH 

.: N 
~ 20t----+--+-+-~~l<++H--+--+-+--< 
ii 

151----+--+-+-+-H ....... l'\~-+--+--+-I 

10 t----+--+-+-+-H-+++-~"rf--+--+-1 

5.01---+-+-+-+-+;-+++--+-l'\.-'<+--+-l 

N 
20 50 100 200 500 

f - FREQUENCY - me 

FD·700 

2 nsec I division 

lOK L 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 

VCES • -4.0V 
r ~ 1.0 me 

10.,,....,..,.,.....~..,.,_...,._'-L.I._,...___......__.....,___. 
0.01 0.02 O.lli 0.1 0.2 0.5 1.0 2.0 5.0 10 

le - COLIECTOR CURRENT - mA 
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5.5 

5.0 ~ 
4.5 

4.0 

3.5 

3.~ 

2.5 

2.0 
10·3 

1 
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L 
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-----!--- 5 TRANSISTORS -I 
I 

I\ 

NOISE FIGURE VERSUS 
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I/ 
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L 
l1 le ·0.5 mA 

VcE • ·4.0 

N V1 Rs• lKQ 
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10·2 10·1 l 10 

f - FREQUENCY - me 
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lpc1·--
!0fosc 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

10 l---+--l---+---11---1---1-~ 
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~ 6.0l---~ ........ 1---+-- ;,,.LJ"'-;--t--; 
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<= ."'-J ~ jrl,)Sl 
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_;;. 2.0 t---+--t---+--t---t---11---~ 

o~_.__.___.__.___,____..__~ 

0 -1.0 -3.0 -5.0 -7.0 

Vee - COUECTOR VOLTAGE - VOLTS 



2N3337 · 2N3338 · 2N3339· 
NPN RF-IF-AGC AMPLIFIERS 

DIFFUSED SILICON PLANAR*TRANSISTORS 

GENERAL DESCRIPTION The 2N3337, 2N3338, and 2N3339 are NPN silicon· 

PLANAR transistors designed specifically for RF-IF-AGC applications. They 

feature high power gain, low noise, and excellent forward AGC characteristics. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (soldering, 60 sec. time limit) 

Maximum Power Dissipation 

-65°C to +200°C 

200°C Maximum 

300°C Maximum 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Ambient Temperature (Notes 2 & 3) 

0.5 Watt 

0.3 Watt 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

40 Volts 

40 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3337 . 
2N3338 2N3339 

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 

G Small-Signal Power Gain (f = 60 MHz) 
Pe1 

Small-Signal Power Gain (f = 60 MHz) G Pe2 
Small-Signal Power Gain (f = 200MHz) GPe1 

G Small-Signal Power Gain (f = 200 MHz) 
Pe2 

Noise Figure (f = 60MHz) 2N3338 only NF 

NF Noise Figure (f = 200 MHz) 

Additional Electrical Characteristics on page 2 

NOTES: 

(Note 7) 

(Note 7) 

(Note 8) 

(Note 8) 

(Note 7) 

(Note 8) 

24 

-30 

5.5 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

15 

-30 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

dB IC 4.0 mA VCE 10 v 
dB See Note 5 

dB IC = 4.0 mA VCE 10 v 
dB See Note 6 

dB IC 4.0 mA VCE 10 v 
5.5 dB IC 4.0 mA VCE 10 v 

(3) These ratings give a maximum junctlon temperature of 200"C and junction-to-case thermal resistance of 350"C/Watt (deraUng factor Of2.86mW/"C);junction-to-
ambient thermal resistance ot 583"C/Watt (derating factor of 1.72mW/"C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information s'end for Fairchild Publication APP-4. 

(5) GPe2 is ~GPei -30dB when 1c is between 8.0 and 12 mA in the 60 MHz circuit on page 4. V CE = (12 -~ ). 
(6) GPez is ~GPei - 30dB when 1c is between 10 and 14 mA in the 200 MHz circuit on page 4. VCE ... (12 -.f>. 
(7) Bandwidth;:. 10 MHz Source resistance (as seen by transistor)= 2000. 

(8) Bandwidth= 8.0 MHz Source resistance (as seen by transistor)= 1000. 

(9) Pulse Conditions: length := 300 µsec; duty cycle = 1%. 
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. , ~ llllllUL.I TRINSISTORS 2N3337 • 2N3338 • 2N3339 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE DC Current Gain 30 IC 4.0 mA VCE 

ICBO Collector Cutoff Current 25 nA IE 0 VCB 
ICB0(125°C) Collector Cutoff Current 5.0 µ.A IE 0 VCB 

cob Output Capacitance 1.6 pf IE 0 VCB 

hfe High Frequency Current Gain (f = 100 me) 4.0 IC 4.0 mA VCE 

BVCBO Collector to Base Breakdown Voltage 40 Volts IC 100 µ.A IE 

V CEO(sust) Collector to Emitter Sustaining Voltage 40 Volts IC = 3.0 mA IB 
(Notes 4 and 9) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 µ.A IC 

TYPICAL ELECTRICAL CHARACTERISTICS 

lO 

[iii 
'~ 6.0 

!Z 

V CE - COLLECTOR- EM\ TIER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1.0 
t---+--+-t---+--+-t---+--i 
1---t--+-t---t---+ TA • 25 °C J---1 

~ 0.5 I r-+-+---+-----+---+J.....----+~--1'...-9 

i vrr1 8 0.2 b+-+-t---+--+-t---+--1 

-~ 
O.l.,..o ~-~I0-~~20-~~30~~~40 

VcB - REVERSE BIAS VOLTAGE - VOLTS 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

'a. 1.61---+--+--+-+--+---t---t---l---+--I 

-r-1 
~ 0.8 t--+--+-+-+--+--+---+---t---+--i 
l'i f-- I • 0 -t--+---+---+-·--+-+--t---t---l 

E, 
u-8 0.4 t---1.t--+-+-+--+--+---+---t---+--i 

V CB - COLLECTOR- BASE VOLTAGE-VOLTS 

z 

~ 

~ 
i'.l 60 
<..> 
0 

~~ 
40 

20 

0 
4.0 

DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

8.0 
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* Single family characteristics on Transistor Curve Tracer 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

14 ,.......,.,.,.......,....,.--.--.r-i..--.nl/-.-,...,IL-r--, 

13 l2t--iH-t--+--l-+1+->--+-/fl ~~ ~~ 
: 600MHz I ii'µ ~ 
:!' io r--it-l"-+'<...._::-ty7t----irr-t-t1~7'"it--t1-1--t--; g v 
g 1 LL'JJL 
~ a.o 1--1H-t--+-+1+-+>v'"*11+++--ll-+-+-+--1 
8 50 MHz L _/J 

r---1--' r-y l.JlliY 
>~ :::~ lTAi251-1 

1000 

~ 700 

0 2.0 4.0 6.0 8.0 10 12 
le - COLLECTOR CURRENT - mA 

GAIN-BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VcE • IOV-

,,.. b., 
~ 

\ 
I\ 
~ 

100 
0 2.0 4.0 6.0 8.0 10 

le - COLLECTOR CURRENT - mA 

TYPICAL GAIN 
VERSUS COLLECTOR CURRENT 

'\l VcE • 12 - ~ 
10 H-+--+--.......,._-+---+- 2 1--

~ f•200mHz 

~dB ~ 

-10 1-t-+--+--+---+---t---+--t,.,_,..,._+--t 

I--!--+--+--+--+- SPEC. LIMITS~ 

~~~~---~_,_~l~m_l~i~~~~ 
4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

10 v 
20 v 
20 v 
10 v 
10 v 
0 

0 

0 



Input Admittance 
(output short circuit) 

y .• 

Reverse 
Transfer Admittance 
(input short circuit) 

y,. 

Forward 
Transfer Admittance 
(output short circuit) 

Output Admittance 
(input short circuit) 

FAIRCHILD TRANSISTORS 2N3337 • 2N3338 • 2N3339 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

60 MHz 

vs. COLLECTOR CURRENT 
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4-12pF 

2N3337 - 2N3338 

60MHzAGC TEST CIRCUIT 

T 1 8 turns 1116 tinned copper wire 1/4 inch I. D. x 1/2 inch long. 

12 7 turns #32 Bifilar wire wound on toroid, l.D. = .120 inch, 
O.D. = .230 inch, .060 thick. 

µ~Q = .00017 at 50MHz µ 0 = 40 at lMHz 

13 81/2 turns #26 enameled wire, center-tapped, wound on toroid, 
l.D. = .187 inch, O.D. = .375 inch, .125 thick. 
1 µQ = .00042 at 150 MHz µ 0 = 16 at 1 MHz 
0 

2N3339 

200MHzAGC TEST CIRCUIT 

O. 7-7pF 

INPUT r = 50Q f<*-::1-F--.-----, l-14pF 

0.7-7pf 

FAIRCHILC 

SEMICONDUCTOR 

.00111----

510 
Vee = 12V 

J 
L1 - 3 turns #18 enameled wire on 1/4" ceramic core. 

~ - 2 turns 1118 enameled wire i nterwound at cold end with L1• 

L3 - RFC 

L4 - 7 turns 0.076 diameter silver tubing space wound 
(3/8" I. D ., no core), output tap at 2 turns from collector 
end, ground tap at 4 turns from collector end. 
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2-N3426· 
NPN HIGH-SPEED, HIGH CURRENT, SWITCH 

SILICON PLANAR 0 EPITAXIAL TRANSISTOR 

GENERAL DESCRIPT10'4 

The 2N3426 is a silicon PLANAR epitaxial transistor with very high speed switching 

capability at high currents. A maximum V CE(sat) ofO. 7 V at one ampere and mini­

mum fT of 450 MHz qualify it especially for use as a thin film memory driver. 

PHYSICAL DIMENSIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 
Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
(Notes 2 and 3) 

at 25°C Ambient Temperature 
(Notes 2 and 3) 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Ba8e Voltage 

le Collector Current 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

3.0 Watts 

0.6 Watt 

25 Volts 

12 Volts 

4.0 Volts 

1.0 Amp 

NOTES: All dimensions in inches 
Collector internally connected to case 
leads are Soki·plated kovar 
Packap wei&ht is 0.98 cram 

Base 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

ton Turn On Time (Note 6) 

toff Turn Off Time (Note 6) 

T Charge Storage Time (Note 6) s 
hfe High Frequency Current Gain (f = lOOMHz) 

VCE(sat) Collector Saturation Voltage (Note 5) 

VCE(sat) Collector Saturation Voltage (Note 5) 

VCE(sat) Collector Saturation Voltage (Notes 5 & 7) 

~E DC Pulse Current Gain (Note 5) 

Cobo Output Capacitance 

hfe High Frequency Current Gain (f = lOOMHz) 

10 

15 

4.5 6.5 

0.18 

0.24 

0.51 

30 60 

2 • .0 

15 

25 

15 

0.23 

0.33 

0.7 

120 

25 

ns 

ns 

ns 

Volts 

Volts 

Volts 

PF 

Test Conditions 

le Rl 1000 mA IB l ~ 100 mA 

le R:lOOO mA, 1a1~ 100 mA, 1a2 R::-100 mA 

IC~ 100 mA, 1a l Rl 100 mA, 1a 2 R:: -100 mA 

le 100 mA VCE = 5.0 v 

le 100 mA 1a 10 mA 

le 300 mA 1a 30 mA 

1c 1000 mA 1a 100 mA 

IC 300 mA vcE= 0.5 v 

vce= o IE = 0 

IC = 500 mA vce= 0 

_Additional Electrical Characteristics on page 2. *Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3 °C/Watt (derating factor of 17 .2 mW /°C); junction-to-
ambient thermal resistance of 291.6°C/Watt (derating factor of 3.43 mW /°C). 

(4) This rating refers to. a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µs ; duty cycle = 1%. 

(6) See switching circuit for exact values Of IC, 18 1, 18 2• 

(7) This limit applies for a measurement made 1/4" from the bottom Of the case. 

l=AIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N3426 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

VCE(sat) Collector Saturation Voltage 0.17 0.25 Volts IC 10 mA IB 1.0 

V CE(sat) (85°C) Collector Saturation Voltage (Note 5) 0.25 0.5 Volts IC 300 mA IB 30 

VBE(sat) Base Saturation Voltage 0.68 0.78 Volts re 10 mA IB 1.0 

VBE(sat) Base Saturation Voltage (Note 5) 0.84 1.1 Volts IC 100 mA' IB 10 

VBE(sat) Base Saturation Voltage (Note 5) 1.0 1.3 Volts IC 300 mA IB 30 

VBE(sat) Base Saturation Voltage (Note 5) 0.9 1.36 2.1 Volts IC 1000 mA IB 100 

ICES Collector Reverse Current 1.5 100 µA vcE= 15 v VEB= 0 

Cobo Output Capacitance 6.2 15 pF IE 0 vcB= 5.0 

cibo Inp.ut Capacitance 14.8 25 pF IC 0 VEB= 0.5 

BVCBO Collector to Base Breakdown Voltage 25 Volts IC 500 µA IE 0 

VCEO(sust) Collector to Emitter Sustaining Voltage 12 Volts IC 30 mA IB 0 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE 100 µA IC 0 

hFE DC Pulse Current Gain (Note 5) 30 50 IC 100 mA vcE= 0.5 

hFE DC Pulse Current Gain (Note 5) 20 45 Ic 10 mA vcE= 0.5 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

« 
E 

ACTIVE REGION 

16 ~7!-1 
z I"' ~-+,.£...+-V?~IJ:~flm-+--1--l 

~ 12 ~o.16mA ~rz.L..JZ 
u l+--±:::£"·~":Pm...,A qV1__.fL-.y...l.rnlt+-· +---
~ n-._12~IZJZ 
u 8.0 

I L-+-+""o ,,10 _mAlf-" I A I 
8 r-+--1 o.osmA g/i 

4.0 Q,06mA V° lLJ 
0.04mA 7 ,\_ 
o.o mA 18 ~ 0 :S:, 

00!'-~~,_~o~-,~.0~~~12~~1~6~_,.20· 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOR-EMITTER VOLTAGE -. VOLTS 

SATURATION REGION 

: f/j, '/(' lJmA 
~ 600r-J--fc~~~..d"+i---1-=i--~~1""-1"-r9 

: 400l-+--M1'11<-t-+-t-+-1+c--1-+-I 
0 
u 

200 lj v 
_u O 11 

0 0.4 0.8 1.1 

5.0mA 

I 
I t-+-

, B • 0 

1.6 2.0 

VcE - COLLECTOR-EMITTER VOLTAGE VOLTS 

o" O.B 1.2 1.6 2.0 

Ve£ - COLLECTOR-EMITTER VOLTAGE - VOLTS 
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1000 I J J5om~ 16omA 
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« 
E 

z 
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BOO 
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u 

0 
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0 
u 
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0 
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T 
Is z lOmA 
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1 L 'I 
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11111! 
0 0,4 o.s 1.2 1.6 2.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 

·v 
v 



FAIRCHILD TRANSISTOR 2N3426 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

201-+--t-++--+--+-t-++---+--+--+-H---i 

le COLLECTOR CURRENT mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

'li. 10 l--+-+--+--+--+--+--+--+--+---1 

I ijj l.O 1--+-+-+-+-+--+LJ--,J!JZ'--t--t---l 

~ L 

~ 0.11--+-+-+--+l-":-7'+--+--t--t--t---l 

i 
, 0.011--+-+..L<-+--+--+--+--+--+--+---< 

o.001IL ~~~--+--+--+--+---+--+--+---< 
0 <.O 8.0 12 16 20 

VeE - eOLlfeTOR-EMlffiR VOLTAGE - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

00 lO 20 30 40 50 
lel - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ so.----,e..--·-100.--m-A:=:=:::v=:~:~:-= 
vcc ~ 12v V 

le1 - TURNONBA-SECURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

g 0.6 
,~;J,r. 

0.5 
~ 

~ 
~ 0.4 

~ ~ 0.3 

1! 
~ 0.2 

0.1 

~ 
1=::::1-- 85"C~ 

25°C 

IO 100 1000 

l(: COLLEC'rOR CURRENT mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

5.0.----~-~-~~-~~ 

'li_ t--VCE: lOV 

0.1~--+-~~~~-~___, 

25 50 75 100 

TA AMBIENT TEMPERATURE "c 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT ,_ mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

.. 100 _L] I/ 
E · l 8 ~ 300 mA+#-+-+-+-JZ--IF-JL_--+--+----i 

Vee • l2v IT 

vv ~ 
1of--f--~bl--F-t-t-t-+-+----i 

r--1-+--+---+---+--+--+--+--+---I 

60 100 
I Bl - TURN ON BASE CURRENT - mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

u I ITT 
'c. lOls 

le COLLECTOR CURRENT mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

0.2 

REVERSE BIAS VOLTAGE VOLTS 

30 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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FALL TIME VERSUS TURN ON 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITIER VOLTAGE 

' -J.Ol---.._-+-_-+-_....--1_.__._........_. 
~ 
~ 
g 

~ -2.01+--__,.., 

; 

TURN ON BASE CURRENT 

100 

mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

< 100,.---....... --........ ---.---.--.-,,-----, 
e 

~ 50,__ _ _,_ __ __,.q.._-+--1_,,_ _ ___, 

<.> 

<.> 

lllll 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

> 0,1..._-+-+~~-+-_.__._..._...___, 
50 10 

le - COLLECTOR CURRENT - mA 
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SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

FAIRCHILD TRANSISTOR 2N3426 

TYPICAL ELECTRICAL CHARACTERISTICS 

:; 20 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le• IOlaj IOlez 

1-----+---+-- Vee • 12v 

i 

2.011-----+---+---!--lf--l-++-l-l 

l.011,,l00----,,200!,---l~-'--,!~~-'--'-'1d.1lll 

le COLLECTOR CURRENT mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

6'.---1c~.~ioo-m~A-~---.--~~ 

1-- la1 • la2. JOmA d 
Vcc·l2v L 

4.0i-----i--

0''--~--'--+-_.._-~___. 
-50 50 LOO 

AMBIENT TEMPERATURE °C 

IMPROVING 
FAN-OUT CAPABILITY 

FAIRCHILD 11LOGIC ELEMENT 
- -1- - 8 - -,- - - - - .., Vcc·3.ov 

R3 

0..-----~-------
2N3426 used to convert buffer element I Part 1900) 
FAN*OUT from 25 to 200. 
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CHARGE STORAGE 
TIME TEST CIRCUIT 

Pulse Width • IOOns To Sampling Scope 
Rise Time :s l.Ons 
Input Z l'<llOOkQ 

l.ll!E 4711 

-~Vt-I" -r 
Pulse Source 15100 
t,. :s l.Ons -= 
ZIN •5011 

TURN DN AND TURN OFF 
TEST CIRCUIT 

Pulse Width • loons 

+11'.:'.r"L ~1.,....0~_..,.,,..-c 
P:lse Source 100 n 
t,. ·~Hons _ 

TO Simpling Scope 
Rise Time :s 1.0ns 
Input z i=s 1ootn 

ZIN• 501l • 
le RI ummA, 181 RI ioomA, 182 !'<I -1oomA 

HIGH SPEED 
1 AMPERE PULSE SOURCE 

+12V 
TES! CIRCUIT 

OUTPUT 

16 

12 I~ 

~ 8.0 
> 

4.0 

0 
0 20 

~ 
40 60 BO 100 

T - TINE • ns 

I 



2N3467 · 2N3468 
PNP HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5022 • 2N5023 

GENERAL DESCRIPTION - The 2N3467 and 2N3468 are low power, silicon PNP triode transistors designed 
primarily for high speed saturated switching and for core driving applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 
Maximum Voltages and Current 

Veeo Collector to Base Voltage 
Vew Collector to Emitter Voltage (Note 4) 

, VEBo Emitter to Base Voltage 
le Collector Current 

2N3467 
-40 Volts 
-40 Volts 
-5.0 Volts 

1.0 Amp 

-65°C to +2oo•c 
+2oo·c 
+2,30°C 

1.0 Watt 
5.0 Watts 

2N3468 
-50 Volts 
-50 Volts 
-5.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3467 2N3468 

Min. Max. Min. Max. 

ti Turn On Delay Time (Figure l) 10 10 
t, Rise Time (Figure 1) 30 30 
t, Storage Time (Figure 2) 60 60 
t, Fall Time <Figure 2> 30 30 
Cob Output Capacitance (f = 100 kHz) 25 25 
Ctb Input Capacitance (f = 100 kHz) 100 100 
h1. High Frequency Current Gain (f = 100 MHz) 1.75 1.5 
BVeao Collector to Base Breakdown Voltage -40 -50 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 
BVem Collector to Emitter Breakdown Voltage (Note 5) , -40 -50 
hFE DC Pulse Current Gain (Note 5) 40 25 
hFE DC Pulse Current Gain (Note 5) 40 120 25 75 
hFE DC Pulse Current Gain (Note 5) 40 20 
VeE{sotJ Pulsed Collector Saturation Voltage (Note 5) -0.30 -0.35 
VeE{sotJ Pulsed Collector Saturation Voltage (Note 5) -0.50 -0.60 
VeE{sotJ Pulsed Collector Saturation Voltage (Note 5) -1.0 -1.2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

ns 
ns 
ns 
ns 
pF 
pF 

Volts 
Volts 
Volts 

Volt 
Volt 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0,5) outline 

I h"'" :i~~DIA.· 1 ~ 1.335 . ,125g60 
.009 240 

~fa'~~ns ~ 
• 3 LEADS n n n 1.5 IN. 

:grnorA. U U u_l 

Base 

Collector 

NOTES; All dime11sions in inches 
Leadsaregold-platedkovar 
Co1Jector1J1ternallyconnectedtocne 
Packageweightisl.l erams 

TEST CONDITIONS 

le= 500 mA 1., = 50mA 
le= 500 mA 1., = 50mA 
le= 500 mA I,, = 1., = 50 mA 
le= 500 mA 1., = 1., = 50 mA 
IE=O Ves = - lOV 
le= 0 Voe= -0.5V 
le= 50 mA VeE = lOV 
le= lOµA IE=O 
IE= 10 µA le=O 
le= 10 mA le=O 
le= 150 mA VeE = - l.OV 
le= 500 mA VeE = - l.OV 
le= l.OA Ve,= - 5.0V 
le= 150 mA I,= 15 mA 
le= 500 mA 1, = 50 mA 
fe = l.OA le= 100 mA 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW!°C); junction to ambient thermal 

resistance of 175°C/Watt (derating factor of 5.71 mW!°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publicaion APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1%. 

F=AIRCHILC 
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FAIRCHILD TRANSISTORS 2N3467 • 2N3468 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3467 2N3468 

UNITS TEST CONDITIONS 

VsE{sat) 
VsE{sot) 
VsE{sat) 

lcso 
lesot100°e) 
bx 
leL 

Qr 

Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Base Cutoff Current 
Total Control Charge (Figure 3) 

FIGURE 1 

TURN-ON 
EQUIVALENT TEST CIRCUIT 

-30V 

0 ~~1-F-

-10.svU 

PW= 200ns 
RISE TIME 5 2ns 
DUTY CYCLE = 2% 

SCOPE 

Min. Max. Min. 

-1.0 
-0.8 -1.2 -0.8 

-1.6 
100 
15 
100 
120 
6.0 

FIGURE 3 
Qr TEST CIRCUIT 

_JJr 
-I !-1oµs 

~ 
c_cOPT TIME -

9-285 

Max. 

-1.0 
-1.2 
-1.6 
100 
15 
100 
120 
6.0 

Volt le= 150 mA Is= 15 mA 
Volts le= 500mA Is= 50mA 
Volts le= l.OA Is= 100 mA 

nA Ves = -30V IE= 0 
µA Ves = -30V IE= 0 
nA Ves = -30V Vos= -3.0V 
nA Ves = -30V Vos= -3.0V 
nC le= 500 mA Is= 50 mA 

FIGURE 2 

TURN-OFF 
EQUIVALENT TEST CIRCUIT 

+3V 

-30V 

59Q 

SCOPE 

2 < t1 < 500µs 
t2 < 5ns 
t3 > 1 µs 

DUTY CYCLE = 2% 

Vcc=-3ov 



2N3485·2N3486·2N3485A·2N3486A 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 THROUGH 2N3505 

GENERAL DESCRIPTION - These PNP Silicon Planar Epitaxial Transistors are designed 

primarily for high-speed saturated switching and core driver applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 

VCEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

IC Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

2N3485 
2N3486 

-60 Volts 

-40 Volts 

2N3485 
2N3486 

2N3485A 
2N3486A 

2.0 Watts 

0.4 Watt 

2N3485A 
2N3486A 

-60 Volts 

-60 Volts 

-5.0 Volts -5.0 Volts 

(Note 2) 600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3485 2N3485A 2N3486 2N3486A 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 40 120 100 300 100 300 

hFE DC Current Gain 35 40 75 100 

hFE DC Current Gain 25 40 50 100 

hFE DC Current Gain 20 40 35 75 

hFE DC Pulse Current Gain (Note 5) 20 40 30 50 

hFE DC Pulse Current Gain (Note 5) 20 20 50 50 

VCE(sat) Collector Saturation Voltage -0.4 -0.4 -0.4 -0.4 Volts 
(pulsed, see Note 5) 

VCE(sat) Collector Saturation Voltage -1.6 -1.6 -1.6 -1.6 Volts 
(pulsed, see Note 5) 

VBE(sat) Base Saturation Voltage -1.3 -1.3 -1.3 -1.3 Volts 
(pulsed, see Note 1) 

VBE(sat) Base Saturation Voltage -2.6 -2.6 -2.6 -2.6 Volts 
(pulsed, see Note 1) 

td Turn-on Delay Time (see Fig. 1) 10 10 10 10 nsec 

t Rise Time (see Fig. 1) 40 40 40 40 nsec 
r 

t Storage Time (see Fig. 2) 80 80 80 80 nsec 
s 

tf Fall Time (see Fig. 2) 30 30 30 30 nsec 

Additional Electrical Characteristics on page 2 

Test Conditions 

IC 150 mA VCE = -10 v 
IC 10 mA VCE = -10 v 
IC 1.0 mA VCE = -10 v 
IC 0.1 mA VCE = -10 v 
IC 500 mA VCE = 10 v 
IC 150 mA VCE = -1.0V 

IC 150· mA IB 15 mA 

IC 500 mA IB 50 mA 

IC 150 mA IB 15 mA 

IC 500 mA IB 50 mA 

Ics 150 mA IBl 15 mA 

Ics 150 mA IBl 15 mA 

Ics 150 mA, IBl =IB 2 15 mA 

Ics 150 mA, IBl = IBZ 15 mA 

FA.IRCHILCJ 

SEMICONDUCTOR 
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llllGEJH.:IJ TRINSISTORS 2N3485 • 2N3485A • 2N3486 • 2N3486A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3485 2N3485A 2N3486 2N3486A 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 

hfe High Frequency Current Gain 2.0 2.0 2.0 2.0 IC 50 mA VCE = -20 v 
(f = 100 Mc) 

ICBO Collector Cutoff Current 20 10 20 10 nA IE 0 VCB = -50 v 
ICBO(l50°C) Collector Cutoff Current 20 10 20 10 µA IE 0 VCB = -50 v 

ICEX Collector Reverse Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

IB Base Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

Cobo Open Circuit Output Capacitance 8.0 8.0 8.0 8.0 pf IE 0 VCB = -10 v 
(f = 100 Kc) 

Ciba Open Circuit Input Capacitance 30 30 30 30 pf IC 0 VEB = -2.0 v 
(f = 100 Kc) 

BVCBO Collector to Base Breakdown -60 -60 -60 -60 Volts IC 10 µA IE 0 
Voltage 

V CEO(sust) Collector to Emitter Sustaining -40 -60 -40 -60 Volts IC 10 mA Ic 0 
Voltage (Notes 4 and 5) {pulsed) 

BVEBO Emitter to Base .Breakdown Voltage -5.0 -5.0 -5.0 -5.0 Volts IE = 10 µA IC 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of ll.4mW/°C); junction-to­
ambient thermal resistance of 438°C/Watt (derating factor of 2.28 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length :S 300 µsec; duty cycle :S 2%. 

FIGURE 1 

TEST CIRCUIT FOR DETERMINING DELAY TIME AND RISE TIME 

INPUT 
zo = 50 Q 

PRF = 150 PPS 
Rise ti me ~ 2 nsec 

~l:LJ 
.::J L20onsec 

50 

FIGURE 2 

-30 

_.--To oscilloscope 
Rise ti me ~ 5 nsec 
Zin = lOMQ 

TEST CIRCUIT FOR DETERMINING STORAGE TIME AND FALL TIME 

INPUT 
zo = 50 Q 

PRF = 150 PPS 
Rise time ~ 2 nsec 

~3:u-
~ L20onsec 

15V -6 

50 
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fo oscilloscope 
Rise time~ 5 nsec 
Zin = lOMQ 



2N3502•2N3503•2N3504•2N3505 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications at current 

levels up to 500 milliamperes. Their high beta, high fT at high current, high LV CEO' and low noise figure 

make them ideal for use as line drivers, memory applications and low-noise amplifiers. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Free Air Temperature (Notes 2 & 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current (Note 2) 

2N3502 
2N3503 

3.0 Watts 

0.7 Watt 

2N3503 
2N3505 

-60 Volts 

-60 Volts 

-5.0 Volts 

600 mA 

-65°C to +200°C 

200°c Maximum 

2N3504 
2N3505 

1.3 Watts 

0.4 Watt 

2N3502 
2N3504 

-45 Volts 

-45 Volts 

-5.0 Volts 

600mA 

ELECTRICAL CHARACTERISTICS (25°c Free Air Temperature unless otherwise noted) 
2N3503 2N3502 
2N3505 2N3504 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Conditions 

hFE DC Current Gain 80 120 80 120 IC" 10 µA VCE "-10 v 

hFE DC Current Gain 120 120 IC " 100 µA VCE "-10 v 

hFE DC Current Gain 135 200 135 200 le= 1.0 mA VCE "-10 v 

hFE DC Pulse Current Gain (Note 5) 140 270 140 270 le= 10 mA VCE " -10 v 

hFE DC Pulse Current Gain (Note 5) 100 150 300 100 150 300 IC= 150mA VCE " -10 v 
hFE DC -Pulse Current Gain (Note 5) 50 70 50 70 le= 500mA VCE " -10 v 

hFE OC Pulse Current Gain 115 160 300 115 160 300 Ic=50mA VCE " -1.0 v 

VBE(sat) Base Saturation Voltage -0.9 -1.0 -0.9 -1.0 Volts Ic=50mA IB 2.5 mA 
(Pulsed, see Note 1) 

VBE(sat) Base Saturation Voltage -1.0 -1.3 -1.0 -1.3 Volts IC= 150mA IB 15 mA 
(Pulsed, see Note 1) 

VCE(sat) Collector Saturation Voltage -0.08 -0.25 -0.08 -0.25 Volts Ic"50mA IB 2.5 mA 
(Pulsed, see Note 1) 

VCE(sat) Collector Saturation Voltage -0.18 -0.4 -0.18 -0.4 Volts IC= 150mA IB 15 mA 
(Pulsed, see Note 1) 

hie High Frequency Current Gain 2.0 2.50 2.0 2.50 Ic=50mA VCE "-20 v 
(I" 100 me) 

VCEO(sust) Collector to Emitter Sustaining Voltage -60 -45 Volts le= 10 mA IB 
(Notes 4 and 5) (pulsed) 

ton Turn On Time (Note 6) 20 40 20 40 IC~ 300 mA 1Bl "' 30 mA 

toll Turn Off Time (Note 6) 40 100 40 100 nsec re~ 300mA, 1Bl "' 30 mA, 

IB2 ~ -30 mA 

:lectrical Characteristics Continued on Page 2. 

2N3502 • 2N3503 

2N3504 • 2N3505 

[See notes on back page) 
Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

9-288 



FAIRCHILD TRANSISTORS 2N3502 • 2N3503 • 2N3504 • 2N3505 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol 

hFE(-55"C) 

1CES 
1CES 
BVCBO 

BVEBO 

cob 

CTE 
NF 

ICBO(+l50) 

ICBO(+l50) 

VCE(sat) 

VBE(sat) 

Characteristic 

DC Pulse Current Gain 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Output Capacitance 

Em~tter Transition Capacitance 

Noise Figure (Note 7) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector-Saturation Voltage 
(Pulsed, see Note 5) 

Base-Emitter Saturation Voltage 
(Pulsed 1 see Note 5) 

2N3503 

2N3505 

Min. Typ. Max. 

50 

-60 

-5.0 

100 

0.07 

4.5 

15 

1.0 

-0.5 

10 

8.0 

25 

4.0 

10 

-1.6 

-2.0 

2N3502 

2N3504 

Min. Typ. Max. 

50 

-45 

-5.0 

100 

0.05 

4.5 

15 

1.0 

-0.5 

10 

8.0 

25 

4.0 

10 

-1.6 

-2.0 

Units 

nA 

nA 

Volts 

Volts 

pf 

pf 

db 

µA 

µA 

Volts 

Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

·500 

TAI· l~'C l-.O 50mA 
-70mA mA 

J. -30mA -60mA 

-20mA 

18 • -lOmA U 
llJJ 
//, 

-" -4.oi--1-='"---1-<:::Hi-+M--o-l.o-' -+-l--lf-+-1 Yh 
JU/j 

_u -100 

JJJ.11/i 
-0.4 -0.8 -l.2 -1.6 -2.0 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS VcE - COLLECTOR EMITTER VOLTAGE - VOLTS VBE - BASE EMITTER VOLTAGE - VOLTS 

e; -16 

-500 ,-.,---r-.-.,--,-=-.-...-~ 
TA· 25°C -40mA---.., fJJ. 

·JOmA-., ' ~- f'-1·50mA 
eg -«XI t--+--l----tT-t--+'<+flffN-t--+--l 

-2omAb,_ lJ. f'.-l-60m~ 

i ·l1 IT-+--<"-r-ho'9--V-++_,-+--i 

2 
~ -8.0 

b,__F-f 
-1.0mA 

l 
_u ·100 f-t-t-t-f--H/lllJ/iL.f--+-+-+-J 

l.lh 

Conditions 

IC =50mA 

VCE = -50 V 

VCE = -30 V 

IC 10 µA 

IE 10 µA 

IE = 0 

IC = 0 

IC 30 µA 

VCB = -50 V 

VCB = -30 V 

le 500 mA 

VCE = -1.0 V 

VBE 

VBE = 0 

IE 

Ic 

vcB=-lOV 

VEB = -0.5 V 

VCE = -5.0 V 

IE 0 

IE 0 

lg 50 mA 

500 mA IB 50 mA 

JOO 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

v~J.J ~ 
v llL 

llL h 
V1 Wc 

k::1 ±[ I\ 
VI ]\ 

k:1 -55°C f\ 
ILi 

0-0.001 -0.01 -0.l ·l.O ·10 -100 -500 

le - COLLECTOR ClJRRENT - mA 

~ -0. 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
5 

ll 12\0c~ 
< 

" g -0.2 

~ 8 -0.02 

le • 10 16 

l "l'<t:l 
·55'[£ 

lZ 

~ 

0o.._....., __ o•.4_.. ___ o.·s_.. ___ 1._2 ...... ~-1.•,---.~,.o o VIA ~ -0.01 
OL -'--,-OL.4-'--o".sJJEJ.........,_lL.2-L-_lL.6-1--1_2.0 :~ -1.0 -80 -100 

VCE - COLLECTOR EMITTER VOLTAGE - VOLTS VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS V CE - COLLECTOR EMITTER VOLTAGE - VOLTS 

* Single family characteristics on Transistor Curve Tracer. 

·500 

< . .,., 
E 

VBE - BASE EMITTER VOLTAGE - VOLTS 

TA• ·55°C ·40m~--! 

·JOm,A-< 

-20mAI"-, '-J_50! 
'-··60mA t-'~ · ·IOmA f- Pif1 ~ 

_u -100 
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0 
0 

w 
h 

-0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE EMITTER VOLTAGE - VOLTS 

-5.0 -10 -50 -100 

le - COLLECTOR CURRENT - mA 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

le - COLLECTOR CURRENT - mA 

-500 



FAIRCHILD TRANSISTORS 2N3502 • 2N3503 • 2N3504 • 2N3505 , 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

100 .------.,-----,.--.--,.---,---::,,.., 

r.:,,,c ~ 
~ %f-----+--+---i..-~----+'--t---1 

z ~ 
a 20 z 
~ / 
~ 1017/~--+--+----+--+--+---1 
2 
u 5.01----t--+---+---i----+----i 

~ 
-~ 2.0 l----t--+---+---i----1----i 

i.OQL --".J0---20,L__.c'·J0~-. .,~-"'.50,_-__,._60. 

VcE • COllECTOR TO EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

'c - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

',~~~.,~.o~-.~4.o-"'-.~,.~,-'-~.,~.o-'---".JO 
r 81 - TURN ON BASE: CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
·JO~.-.-.-~.-.-~~---.~ 

lcl· JO~A V1 
Vee. ·l5V J7 

~ -8.0 l--+--+--+--+---.L--+--+--+--+---1 

! .. ,~-~ 
kd 

0Lo ~-.,~_,--'--.-"4.0,.-'---+_,_7-o -'--,,~_o-'--!.JO 
Isl - TURN ON BASE CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - "'C 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

100 <:'.'. 
le~ 300mA r7' 

80 Is "''B2<1130mA z~ z 
v~c • i5V w -jZ 

50 z v 
~ v 

TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

Isl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

.,,~,~~, .. -uJ~m-• .-_L~.-~.-~V-12:l~ 

~ -20 Vee • -1sv Z L 

I ~-r--k? r 
- ·15 If I./. '""-t--t-t-::P4 
.. IL A'' • ......r---;:; 

I/ j..---1'\••.'« 
~ -10 f-t-?f-<:'.'.--t-74-t-t-l--Jr--t---J 

Vv-V 
p~ "'["" 

~N ·5.of--F=+=-+-+--1-+-+-+-+-1 

oo.._...._,_,~_o-'--.~10--+--+_,,-"'---+_20'--~_,,. 

Isl - TURN ON BASE CURRENT - mA 

20 

l6 

~ ll 

"' ~ 
15 8.0 

4.0 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

~ , .. 
"' +J>l'1a 

~~ I 7A . ",,f. 

f"·o~ lft-1' r-+- ~p~c I 
t--:'.'t.. 
~' 
bl" 
~ 

!"I 
0 
-0.l l.O ·IO ·50 

·% 

~ -5.0 

- 00--2.0 

REVERSE BIAS VOLTAGE - VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

lL 
TA· 25°C ~ Vee • -1sv .LI 

[7 v Y1 

~ 
v 12 lZ -~se<. L '< I z f--')l•"' 

b:::::::I ~ 
~ v 

·20 ·50 ·100 ·200 ·500 
tc - COLLECTOR CURRENT • mA 

STORAGE. TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

·20 . ., ·60 -80 -100 

I Bl - TURN ON BASE CURRENT • mA 
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·20 

g -10 

~ -5.0 

~ 
~ -2.0 

~ -1.0 

I 
>'C!,-0.2 

-0.l 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

~~7~~ 
200~~ 

~:twl] 
~ 'ff! m1~ 
1'..~ 'jjj_ 

ISO me 

tiJ ~ .1 

1rr 1!' IlJ'.'1 n 
-0.l -LO ·10 -100 -500 

20 

16 

12 

8.0 

4.0 

0 

'c - COLLECTOR CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

[\ 

lel - TURN ON BASE CURRENT - mA 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 

NOISE FIGURE VERSUS 
FREQUENCY 

'c • J(IJA 
Vee • -5.ov 
Rs· lOKQ 

17 
}'.'. 

lL1 
lL 

10-4 10-l 10 2 10-1 1.0 10 50 

f - FREQUENCY -me 



SMALL SIGNAL CHARACTERISTICS 

~ i. 6 'c . -10mA hiV 
VcE • ·IOV [7 

_< 

:;; _L".] hfe/ 
3 l.4 17 v 
~ 717 hr~ 

l.2 P""7 t"7' 

~ M_.../'f 
~ I~ h" 
- l.Ot-:~ho~e :l=~~~i!i::::i---f--f""9 
u hre --t:Z. 
iii ~ 
~ o.s h~_,..v~+--t--+-+-+---1 

5 o.6 'hfe 
·5L0--'-~25---!--*~-~50,--~7~5~1~00,--~l~ 

'c - COLLECTOR CURRENT -mA VcE - COLLECTOR EMITTER VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C 

Symbol 

h. ie 
h oe 

hre 

hfe 

NOTES: 

Characteristics 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

PULSE GENERATOR 

V1N = -9V 
tr, t1~6nsec 

P.W. = 0.5flsec 

Z1N = SOil 

(f = lkc) 

Min. Typ. Max. Units Test Conditions 

1050 2300 Ohms IC 10 mA VCE 
110 800 µmhos Ic 10 mA VCE 

xl0-6 240 1500 IC 10 mA VCE 
135 200 420 Ic 10 mA VCE 

ToN and To•• TEST CIRCUIT 

-30V 

4.0V 
30 

330 

1.0 

500pf 

68 

o.47 Vour 
I--<> TO SAMPLING 

OSCILLOSCOPE 

tr< lnsec 
Z1N 2':0.lM!l 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

-10 v 
-10 v 
-10 v 
-10 v 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3 °C/Watt (derating factor of 1 7 .2 mW /°C) 
for the 2N3502 and 2N3503, and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3504 and 2N3505; junction-to-ambient thermal resistance 
of250°C/Watt(deratingfactorof 4.0mW/°C)forthe2N3502and2N3503, and 438°C/Watt(deratingfactorof 2.28mW/°C)forthe 2N3504 and 2N3505. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
( 6) See switching circuit for exact values of IC, IBl, and IB2. 

(7) f = 1.0Kc; Rs = 10K'1. 

FA.IRCHILC 
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NPN HIGH 
2N3647 • 2N3,648 

SPEED SATURATED SWITCH 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3647 and 2N3648 are NPN diffused silicon Planar epitaxial 

transistors designed primarily for high speed saturated switching and memory applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature -65°c to +200°c 

Operating Junction Temperature 200°c Maximum 

Lead Temperature (Soldering, 10 sec time limit) 240°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 2.0 Watts 

at 25°C Ambient Temperature 0.4 Watts 

Maximum Voltages and Current 2N3647 2N3648 

VCBO Collector to Base Voltage 40 Volts 40 Volts 

VCEO Collector to Emitter Voltage (Note 4) 10 Volts 15 Volts 

VEBO Emitter to Base Voltage 6 Volts 6 Volts 

Ic Collector Current 500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3647 2N3648 
Symbol Characteristic Min. Max. Min. Max. Units. 

1TE 
DC Pulse Current Gain (Note 5) 25 150 30 120 

1TE 
DC Pulse Current Gain (Note 5) 20 25 

hFE DC Current Gain 12 15 

hFE DC Pulse Current Gain (Note 5) 15 

hFE DC Pulse Current Gain (Note 5) 12 

1TE(-55°c) DC Pulse Current Gain (Note 5) 12 

VCE(sat) Pulsed Collector Saturation Voltage 0.25 0.25 Volts 
(Note 5) 

VCE(sat) Pulsed Collector Saturation Voltage 0,4 0,4 Volts 
(Note 5) 

V CE(sat) Pulsed Collector Saturation Voltage 0.6 Volts 
(Note 5) 

VCE(sat) Pulsed Collector Saturation Voltage g.8 Volts 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 0.8 o.8 Volts 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 0.8 1.0 0.8 1.0 Volts 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 1.15 Volts 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 1.5 Volts 
(Note 5) 

Test Conditions 

Ic 150 mA VCE 1.0 v 
IC 10 mA VCE 1.0 v 
IC 1.0 mA VCE 1.0 v 
IC 300 mA VCE 1.0 v 
IC 500 mA VCE 1.0 v 
Ic 150 mA VCE 1.0 v 
Ic 10 mA IB 1.0 mA 

IC 150 mA 1s 15 mA 

IC 300 mA 1s 30 mA 

IC 500 mA IB 50 mA 

Ic 10 mA IB 1.0 mA 

IC 150 mA 1s 15 mA 

IC 300 mA 1s 30 mA 

Ic 500 mA 1s 50 mA 

'dditional Electrical Characteristics on page 2 (See notes on back page) Copyright 1966 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTORS 2N3647 • 2N3648 
ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N3647 2N3648 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

hfe High Frequency Current Gain 3.5 4.5 Ic 15 mA VCE 10 v 
(f = 100 MHz) 

Cobo Output Capacitance 4.0 4.0 pf IE 0 VCB 10 v 

cibo Input Capacitance . 8.0 8.0 pf Ic 0 VEB 0.5 v 
1CEX Collector 'Reverse Current 25 25 nA VCE 10 v VEB 1.0 v 
ICEX(150°C) Collector Reverse Current 50 50 µ.A VCE 10 v VEB 1.0 v 

1sL Base Current 25 25 nA VCE 10 v VEB 1.0 v 
BVCBO Collector to B;tse Breakdown Voltage 40 40 Volts Ic 10 µ.A IE ~ 0 

VCEO(sust) Collector to Emitter Sustaining , 10 15 Volts I = 10 mA 1s 0 
Voltage (Notes .4 and 5) C (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 Volts Ic 0 1E 10 µ.A 

td Turn-On Delay Time (see Fig. 1) 10 8.0 nsec 1cs 150 mA 1s1 15 mA 

tr Rise Time (see Fig. 1) 12 10 nsec 1cs 150 mA 1s1 15 mA 

ton Turn-Ori '.J;'ime (see Fig. 1) 20 16 nsec 1cs 150 mA 1s1 15 mA 

tfl Storage Time (see Fig. 2) 16 12 nsec Ics = 150 lnA, 1s 1 = 15 mA, 1s 2 = -15 mA 

tf Fall Time (see Fig. 2) 12 8.0 nsec Ics = 150mA, 1a 1 = 15mA, 1s 2 =-15mA 

toff Turn-Off Tlme (see Fig. 2) 25 18 nsec Ics= 150mA, IBl = 15mA, 1s 2 =-15mA 

~ Total Control Charge 0.3 0.3 ncoul Ic 150 mA 

hf e . Small Signal Current Gain 20 150 20 150 Ic 1.0 mA 
(f = lkHz) 

hre Voltage Feedback Ratio 25 25 xl0-4 
IC 1.0 m.A 

(f = lkHz) 

hie Input Impedance (f = 1 kHz) 0.6 4.5 0.6 4.5 Kfl Ic 1.0 mA 

hoe Output Admittance (f = 1 kHz) 10 100 10 100 µ.mho IC 1.0 mA 

SWITCHING TIME EQUIVALENT TEST CIRCUITS 

NOTES: 

Duty Cycle = 2% j r-300nsec .... t 
-- --- --ov 

VIN -0.5V 

-.I <lnsec 

Oscilloscope rise time :S l nsec 

11 t--1.0 <t1 <500 µsec 

I Duty Cycle = 2 % 

FIGURE 1 

Oscilloscope rise time :S l nsec 

DELAY AND RISE TIME 

FIGURE 2 STORAGE AND FALL TIME 

•c8 is total shunt capacitance Or osc!lloscope and test fixture: 

*Re includes osc!lloscope resistance. 

(1) These ratings are limiting values above which the serviceability of i>,ny individual semiconductor device may be impaired. 

+6V 

I c8•<20pf 
I 

__ .J 

"!:' 

6V 

(2) These are steady state.•limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

1s1 
VCE 

VCE 

VCE 

VCE 

(3) These ratmgs give a m..;.imum junction temperature of 200°C and junction to case thermal resistance of 87 .5°C/watt (derating factor of 11.43 mW/°C); 
junction to ambient thermal resistance of 437°C/watt· (deratlng factor of 2.29mW/°C). · · 

(4) Rating refers to a high-current point where collector to emitter voltage ls lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µsec; duty cycle ::;2%. 

15 mA 

10 v 

10 v 

10 v 
10 v 



2N3665 • 2N3666 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3665 and 2N3666 are NPN Diffused Silicon Planar Epitaxial 

Transistors designed primarily for general purpose amplifier and switching applications. They 

feature high voltage, low output capacity and a useful beta over a wide current range. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

5.0 Watts 

120 Volts 

80 Volts 

10 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3665 2N3666 

Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 100 300 

hFE DC Pulse Current Gain (Note 5) 30 70 

hFE DC Pulse Current Gain (Note 5) 25 50 

hFE(-55°C) DC Pulse Current Gain (Note 5) 16 40 

v8 E(sat) Base Saturation Voltage (Note 5) 1.8 1.8 Volts 

V8 E(sat) Base Saturation Voltage (Note 5) 1.2 1.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 1.2 1.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

hfe High Frequency Current Gain 3.0 3.0 
(f = 20 MHz) 

Cobo Open Circuit Output Capacitance 12 12 pf 

cibo Open Circuit Input Capacitance 60 60 pf 

ldditional Electrical Characteristics on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

Test Conditions 

Ic 150 mA VCE 10 v 

IC 10 mA VCE 10 v 

IC 500 mA VCE 10 v 

IC 150 mA VCE 10 v 

IC 500 mA IB 50 mA 

IC 150 mA• IB 15 mA 

IC 500 mA IB 50 mA 

IC 150 mA IB 15 mA 

IC 50 mA VCE 10 v 

IE 0 VCB 10 v 

IC 0 VEB 0.5 v 

F.AIRCHILC 
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FAIRCHILD TRANSISTORS 2N3665 • 2N3666 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3665 2N3666 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

1CEX Collector Reverse Current 50 50 nA VCE 80 v VEB 

1cBO· Collector Cutoff Current 50 50 nA VCB 60 v IE 

ICB0(150°C) .Collector Cutoff Current 50 50 µA VCB 60 v IE 

1aEX Base Reverse Current 50 50 nA VCE 80 v VEB 

1EBO Emitter Cutoff Current 50 50 nA Ic 0 VEB 

BVCBO Collector t9 Base Breakdown 120 120 Volts re 100 µA IE 
Voltage 

VCEO(sust) Collector to Emitter Sustaining 80 80 Volts le 10 mA IB 
Voltage (Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 10 10 Volts re 0 IE 

BVCER Collector to Emitter Breakdown 90 90 Volts re 10 mA RBE 
Voltage (Notes 4 and 5) 

t on + toff Total ~itching Time 4.0 5.0 µsec (See Fig. 1) 

NOTES: 
(1) These ratings are liroiting·values above which the serviceability of any Individual serolconductor device roay be iropaired. 

(2) These are steady state liroits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) The~e ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/watt (derating factor of 28.6 mwrc). 
(4) 

(5) 

.Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

SWITCHING CIRCUIT 

2 µsec 

+20 v 

Rise time of input pulse = 0.1 µsec 

9-295 

+22.5 Volts 

220 Ohms 

To oscilloscope 
Rise Time = 0.1 µsec 
Input Z = 1 MO 

0.5 v 
0 

0 

0.5 v 
5.0 v 
0 

0 

100 µA 

10 '2 



2N3671·2N3672·2N3673 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVE.D PERFORMANCE SEE FAIRCHILD 2N3502 • 2N3503 

2N3672 2N3673 

~ENERAL DESCRIPTION-The 2N3671, 2N3672 and 2N3673 are PNP silicon Planar epitaxial transistors designed primarily for high-speed saturated 

switching, line drivers and memory applications. 

"BSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25'C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

2N3671 

3.0 Watts 

0.6 Watt 

(Note 4) 

(Note 2) 

~LECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N3672 

1.8 Watts 

0.4 Watt 

-65°C to +200°C 

200°c Maximum · 

2N3673 

3.0 Watts 

0,35 Watt 

-60 Volts 

-50 Volts 

-5.0 Volts 

600 mA 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE DC Pulse Current Gain (Note 5) 75 225 150 mA VCE = -10 v 

hFE DC Current Gain 75 1.0 mA VCE = -10 v 

hFE DC Pulse Current Gain (Note 5) 75 10 mA VCE = -10 v 

~E DC Current Gain 55 0.1 mA VCE = -10 v 

~E DC Pulse Current Gain (Note 5) 40 500 mA VCE = -10 v 

~E DC Pulse Current Gain (Note 5) 20 150 mA VCE = -0.6 v 

.dditional Electrical Characteristics on page 2 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3671• 2N3672• 2N3673 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VCE(sat) Pulsed Collector Saturation Voll:age (Note 5) -0.4 Volts ~ 150 mA 1e 15 mA 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -1.6 Volts ~ 500 mA 1s 50 mA 

v8 E(sat) Pulsed Base Saturation Voltage (Note 5) -1.3 Volts ~ 150 mA 1s 15 mA 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -2.6 Volts ~ 500 mA 1e = 50 mA 

td Turn-On Delay Time (See Figure 1) 10 ns ~s= 150 mA 1s1 15 mA 

tr Rise Time (See Figure 1) 40 ns ~s= 150 mA 1e1 15 mA 

ts Storage Time (See Figure 2) 80 ns ~s= 150 mA, 1e1 15 mA, 

1s 2 = -15 mA 

tr Fall.Time (See Figure 2) 30 ns 1cs = 150 mA, 1e1. 15 mA, 

1s 2 = -15. mA 

ton Turn On Time (See Figure 1) 45 ns ~s= 150 mA 1e1 15 mA 

toff Turn Off Time (See Figure 2) 100 ns ~s= 150 mA 1e1 15 mA 

1e2 = -15 mA 

hfe High Frequency Current (f 100 MHz) 2.0 Ic 50 mA VCE = -20 v 

~BO Collector Cutoff Current 10 nA IE = 0 VCB = -50 v 
~B0(150°C) Collector. Cutoff Current 10 µA IE 0 VCB = -50 v 

~EX Collector Reverse Current 50 nA VCE = -30 v VBE = +0.5 v 

1s Base Current 50 nA VCE = -30 v VBE = +0.5 v 

Cobo Output Capacitance 9.0 pF 1E 0 VCB = -10 v 
cibo Input Capacitance 30 pF ~ 0 VEB = -2.0 v 
BVCBO Collector to Base Breakdown Voltage -60 Volts ~ 10 µA 1E 0 

VCEO(sust) Collector to Emitter Sustaining Voltage -50 Volts I = 10 mA 1s 0 
(Notes 4 and 5) C (pulsed) 

BVEBO Emitter to Base Breakdown Voltage -5.0 Volts ~ = 0 IE 10 µA 

NOTES: 
(l)These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3)These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58,3°C/watt (derating factor of l 7,2mW/°C); junction tc 
ambient thermal r.esistance of 292°C/watt (derating factor of 3.43mW/°C) for the 2N3671. Junction to case thermal resistance of 97.3°C/watt (derating factor ol 
10,3mW/°C)junction toambientthermalresistanceof 437°C/watt(derating factor of 2.28mW/°C for the 2N3672 •. Junction to case thermal resistance of 58.3°C/watt 
(derating factor of 17.2mW/°C); junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0mW/°C). ' 

(4)Rating refers to a high current point where collector to emitter voltage ls lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Condltions: length = 300 µsec; duty cycle = 1%. 

FIGURE 1 

FIGURE 2 

INPUT 
Zo = 500 
PRF = 150 PPS 
Rise Time s 2 nsec 

:u---1 ~200 ns 

INPUT 
Zo = 500 
PRF = 150 PPS 
Rise Time S2 nsec 

.:U-
--1 f-- 200 ns 

·30V 

2000 

500 

+15V -6V 

9-297 

Sampling Oscilloscope 
Zin S500 
Rise Time s 1 nsec 

Sampling Oscilloscope 
Zin S500 
Rise Time s 1 nsec 



2N3678 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3300 

GENERAL DESCRIPTION The 2N3678 NPN silicon Planar epitaxial transistor is designedfor 

high current switching applications at levels to 800 milliamperes. It has excellentp0wer dissi­

pation capability, low saturation voltage at high current levels, and low leakage current at 

elevated temperature. These characteristics allow stable operation over a wide temperature 

range. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature {Soldering, 60 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

IC 

at 25°C Ambient Temperature (Notes 2 and 3) 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

+200°C Maximum 

+230°C Maximum 

4.0 Watts 

0.8 Watt 

75 Volts 

55 Volts 

6.0 Volts 

800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 IC 

hFE DC Pulse Current Gain {Note 5) 35 IC 

hFE DC Current Gain 25 Ic 

hFE DC Pulse Current Gain (Note 5) 25 le 
hFE DC Current Gain 20 IC 

hFE DC Pulse Current Gain (Note 5) 20 le 
V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.4 Volts IC 

V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 1.0 Volts Ic 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 0.6 1.2 Volts re 
VBE(sat) Pulsed Base Saturation Voltage {Note 5) 2.0 Volts IC 

1CBO 
Collector Cutoff Current 10 nA IE 

ICB0(150°C) Collector Cutoff Current 10 µA IE 

•dditional Electrical Characteristics on page 2 
IOTES: 
l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

l) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Test Conditions 

150 mA VCE 10 

10 mA VCE 10 

1.0 mA VCE 10 

500 mA VCE 10 

100 µA VCE 10 

150 mA VCE 1.0 

150 mA IB 15 

500 mA IB 50 

150 mA IB 15 

500 mA IB 50 

0 VCB 60 

0 VCB 60 

!) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.B'C/watt (derating factor of 22.8 mW/°C); junction 
to ambient thermal resistance of 218.7'C/watt (derating factor of 4.57 mW/'C). 

I) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

i) Pulse Conditions: length :S 300 µsec; duty cycle :S 1%. 

v 
v 
v 
v 
v 
v 
mA 

mA 

mA 

mA 

v 
v 
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FAIRCHILD TRANSISTOR 2N3678 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. 1\-iax. Units Test Conditions 

1CEX 
Collector Reverse Current 10 nA VCE 60 v VEB 3.0 v 

1sL 
Base Current 20 nA VCE 60 v VEB 3.0 v 

1EBO 
Emitter Cutoff Current 10 nA IC 0 VEB = 3.0 v 

BVCBO Collector to Base Breakdown Voltage 75 Volts re 10 µ.A IE 0 

Collector to Emitter Sustaining Voltage 55 Volts 10 mA 0 V CEO(sust) 
(Notes 4 and 5) 

re 
(pulsed) 1s 

BVEBO 

hfe 

Cobo 

ctbo 

td 

tr 

t s 

tf 

ton+ toff 

Emitter to Base Breakdown Voltage 6.0 Volts IE 
High Frequency Current Gain (f = lOOMHz) 2.5 Ic 
Open Circuit Output Capacitance 8.0 pf IE 
Open Circuit Input Capacitance 30 pf re 
Delay Time (see Fig. 1) 15 nsec vcc 

Rise Time (see Fig. 1) 25 nsec vcc 

Storage Time (see Fig. 2) 190 nsec vcc 

1Bl 
Fall Time (see Fig. 2) 60 nsec vcc 

1sl 
Total Switching Time (see Fig. 3) 18 nsec vcc 

FIGURE 1. Saturated turn-on switching-time test circuit 

GENERATOR 

· Rise Time S 2 nsec 
z1N ='so o 

:..:_8200!---
o _J nsec L 

lK 

-= 

30V (ADJUST FOR 150 mA) 

OUTPUT 
..... ----o OSCILLOSCOPE 

ZIN?!: 100 KO 

C1N S 12 pf 
Rise Time S 5 nsec 

10 µA re 0 

20 mA VCE 20 v 

0 VCB 10 v 

0 VEB 2.0 v 

30 v 1cs 
150 mA 

1sl = 15 mA 

30 v 1cs 150 mA 

1sl = 15 mA 

= 6.0 v 1cs = 150 mA 

15 mA 1s2 = -15 mA 

6.0 v 1cs = 150 mA 

15 mA 1s2 = -15 mA 

30 v RL = 60 C2 

FIGURE 2. Saturated turn-off switching-time test circuit FIGURE 3. Non-saturated switching-time test circuit 

GENERATOR 
Rise TimeS2 nsec 
z = 50 !l 

IN 
30V 

0 

200 
nsec 

500 

lK 

-15V 6V (ADJUST FOR 150 mA) 

370 
OUTPUT OSCILLOSCOPE 

----o ZIN~ 100 K !l 
c1NS12pf 

Rise Time S 5 nsec 

-= 

GENERATOR 
Rise Time S 2 nsec 
ZIN = 50 0 
~15 nsecr 

o+1v J L 
-lV 

WAVE FORM AT "A" 

-= 
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-= 

30V 

60 0 

OUTPUT OSCILLOSCOPE ---o 
ZIN ~ 100 K!l 
CrN S 12 pf 
Rise Time S 5 nsec 

-= 



NPN HIGH 
2N3700·2N3701 

FREQUENCY IF-RF AMPLIFIER 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3700 and 2N3701 are NPN diffused silicon Planar epitaxial 

transistors designed primarily for high frequency applications in IF-RF amplifier circuits. 

The Planar structure provides low saturation voltage at high collector currents and low leakage 

current over a wide range of temperature and bias conditions. Useful frequency range: DC to 

100 MHz. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

IC 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.8 Watts 

1.0 Watt 

0.5 Watt 

140 Volts 

80 Volts 

7.0 Volts 

1.0 Amp. 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3700 2N3701 
Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

hFE DC Pulse Current Gain (Note 5) 90 40 120 

hFE DC Pulse Current Gain (Note 5) 50 30 100 

hFE DC Pulse Current Gain (Note 5) 50 30 100 

hFE DC Pulse Current Gain (Note 5) 15 15 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 

VBE(sat) Pulsed Base Saturation Voltage 1.1 1.1 Volts 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.2 0.2 Volts 

V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

hfe High Frequency Current Gain (f = 20 MHz) 5.0 10 4.0 10 

hfe Small Signal Current Gain (f = 1 KHz) 80 400 30 200 

Cobo Ou~put Capacitance 12 12 pf 

cibo Input Capacitance 60 60 pf 

Additional Electrical Characteristics on page 2 
Notes on page 2 

Test Conditions 

le 150 mA VCE 10 v 

le 10 mA VCE 10 v 

IC 0.1 mA VCE 10 v 

le 500 mA VCE 10 v 

le 1.0 A VCE 10 v 

le 150 mA VCE 10 v 

le 150 mA IB 15 mA 

le 150 mA IB 15 mA 

Ic 500 mA IB 50 mA 

le 50 mA VCE 10 v 

Ic 1.0 mA VCE 5.0 v 

IE 0 VCB 10 v 

IC 0 VEB 0.5 v 

FA.IRCHILCJ 
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" FAIRCHILD TRANSISTORS 2N3700 • 2N3701 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

2N3700 2N3701 
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

r 'C b c 
Collector-Base Time Constant (f = 4 MHz) 25 400 25 400 psec IC 

ICBO Collector Cutoff Current 10 10 nA IE 

ICB0(150oC) Collector Cutoff Current 10 10 µ.A IE 

IEBO Emitter Cutoff Current 10 10 nA Ic 

BVCBO Collector to Base Breakdown Voltage 140 140 Volts Ic 

VCEO(sust) Collector to Emitter Sustaining Voltage 80 80 Volts Ic 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts Ic 
NF Noise Figure 4.0 db Ic 

f 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

10 mA VCB 
0 VCB 
0 VCB 
0 VEB 
100 µ.A IE 
30 mA IB 

0 IE 
100 µ.A VCE 
1 KHz RG 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97°C/watt (derating factor of 10.3 mW/°C); junction 
to ambient thermal resistance of 350°C/watt (derating factor of 2.85 mW /°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µsec; duty cycle :S 1%. 
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10 v 
90 v 
90 v 
5.0 v 
0 

0 

100 µ.A 

10 v 
1 Kfl 



2N3722 · 2N3723 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

e HIGH BREAKDOWN--80 VOLT LVceo 

• HIGH FREQUENCY -- f 7 = 300 MHz Min. 

e FAST HIGH CURRENT SWITCHING 

e LOW Vee (sat)--0.75V Max.@ 500 mA 

e LOW OUTPUT CAPACITANCE -- 9.0 pF 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V cao Collector to Base Voltage 

V ces Collector to Emitter Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

V ,80 Emitter to Base Voltage 

Maximum Collector Current (Note 5) 

SILICON PLANAR EPITAXIAL TRANSISTORS 

-65°C to +2oo•c 

+2oo•c Maximum 

+3oo•c Maximum 

4.0 Watts 

0.8 Watt 

2N3722 2N3723 

80 Volts 100 Volts 

80 Volts 100 Volts 

60 Volts 80 Volts 

6.0 Volts 6.0 Volts 

1.0 Amp 1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

tFACT 2N3722 2N3723 
Symbol Subgroup Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

VCEO (sust) la Collector to Emitter Sustaining 60 80 Volts le= 10 mA 1.=o 
Voltage (Notes 4 and 5) (pulsed) 

*Ve, (sat) la Collector Saturation Voltage 0.35 0.5 0.45 0.75 Volts le= 500 mA 18 = 50 mA 
(pulsetl, see Note 5) 

Ve, (sat) lb Collector Saturation Voltage 0.25 0.37 0.30 0.44 Volts le= 300 mA 18 =30 mA 
(pulsed, see Note 5) 

t., IV Turn-on Time (Note 6) 20 50 25 70 nsec lcz 500 mA 181 ::::: 50 mA 

to ff IV Turn-off Time (Note 6) 63 100 70 130 nsec lcz 500 mA, 181 ::::: 50 mA, 

182 :::::-50 mA 

h,. IV High Frequency Current Gain 3.0 4.0 3.0 4.0 lc=50 mA Ve,= lOV 
(f = 100 Mc) 

Cobo IV Common-Base, Open-Circuit 5.5 10 5.0 9.0 pf l,=O Vee= 10 V 
Output Capacitance 

cibo IV Common-Base, Open-Circuit 50 65 50 65 pf lc=O v., = -0.5 v 
Input Capacitance 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

• NOTE: FACT Program End-Point Measurement Parameter . 

.dditional Electrical Characteristics on page 2 

lotes on page 4 

FAIRCHILCJ 

SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

*hFE 

h., 
h,. 

h,. 

h,. 

h., 
h,. (-55°C) 

Ve, (sat) 

Ve, (sat) 

Ve, (sat) 

V" (sat) 

V" (sat) 

V" (sat) 

•v .. (sat) 

v .. (sat) 

*Ices 

*Ices 

ICES (125°C) 

ICES (125'C) 

BVceo 

BcES 

BVEBO 

h,. (-55°C) 

tFACT 
Subgroup 

la 

lb 

lb 

lb 

lb 

lb 

IV 

II 

II 

II 

Ila 

Ila 

Ila 

la 

Ila 

la 

la 

IV 

IV 

II 

II 

la 

IV 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 5) 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

• NOTE: FACT Program End.Point Measurement Parameter. 

2N3722 2N3723 
Min. Typ. Max. Min. Typ. Max. Units 

40 70 150 

25 45 

20 35 

15 30 

12 25 

15 30 

40 

25 

15 

70 150 

45 

30 

15 30 

12 25 

15 30 

0.22 0.28 Volts 

0.16 0.25 Volts 

Test Conditions 

le =lOOmA Vc,=l.OV 

le = 10 mA Ve,= 1.0V 

le =300mA VcE=2.0V 

le = 500 mA Ve,= 2.0 V 

le = 500 mA 

le =800 mA 

le = 100 mA 

le = 100 mA 

le = 10 mA 

Ve,= 3.0 V 

Ve,= 5.0V 

VcE=l.OV 

18 = 10, mA 

18 = 1.0 mA 

0.15 0.22 

0.16 0.25 

0.6 2.0 

0.62 0.75 

0.73 0.85 

Volts le = 800 mA 18 = 80 mA 

0.62 0. 75 Volts 

0. 73 0.85 Volts 

le = 10 mA 18 = 1.0 mA 

le = 100 mA 18 = 10 mA 

0.89 1.1 0.89 1.1 Volts le = 300 mA 18 = 30 mA 

0.86 0.91 1.2 0.86 0.91 1.2 Volts le = 500 mA 18 = 50 mA 

80 

80 

6.0 

20 

1.0 1.5 Volts le = 800 mA 18 = 80 mA 

0.1 o.5 µA vc,=40 v v .. =o 

40 70 

100 

100 

6.0 

20 

0.13 0.5 µA 

µA 

40 70 µA 

Volts 

Volts 

Volts 

Ve,= 50 V 

vc,=40 v 

Ve,= 50 V 

le = 100 µA 

le = 100 µA 

le =0 

v .. = 0 

v .. = 0 

v .. = 0 

1, =0 

v .. = 0 

1, = 100 µA 

le =200 mA VcE=2.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 

COLLECTOR CHARACTERISTICS 

~ 121f-·~~'--t-,t<--t-Jf-il-H-t-t--t--1 B I 8.0 t--M~-t~t--t-7''-t-H-t-t--t---1 

100 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

~ 
B 

~ ~ 1---hll'h~~F--+-+--+-\o. 
8 

1.1 
VCE - COLLICTOR-EMITIER VOLTAGE - VOLTS 

1.0 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS VCE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 
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500 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

LLl 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 1.0 t--+ l;Io I :r-+-+-++--+---+-+--H---< 

.:.::> t. 61---+-<e+<-+---+-+-++---+---+-+-tT-+---1 

g t---+-1-+-i-+---+-+-++---+---+-+-- 5°C 

~ l. 2 t---+-1-+-i-+---+-+-++--+--+--H-+--4< 
"i 

~ 
l00°C -1 

o:: 0.8 1---+-1-+-i-+---+-+-++---+---+-+-t-+-H 

I ~ 
0.4 t-+-1--+f-t--t-f-+t--,l---t--H ... 'Lr-i 

..___ 15°~ """'--' 
~ ....::!-- .J.. °" 
~ o~~~-~-+-~~-+--+-~-+-~ 

1.0 10 100 1,( 
'c - COLLECTOR CURRENT - mA 



1000 

1 800 

_u 200 

_e 

1 

~ 
~ 

i 
8 
_u 

0 
0 

50 

12 

8.0 

4.0 

0 

FAIRCHILD TRANSISTORS 2N3722 • 2N3723 

BASE CHARACTERISTICS 
TA~ 100°C lOOmA UisomA 

1000 

60mA f-1140mA 

1 800 

IB·20mAll 

l/1 

] ~ 
_u 200 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 • 2N3723 

BASE CHARACTERISTICS BASE CHARACTERISTICS 

I-Tl •25!C 
1fmA 180mA 

lOOmA 

60mA 
1 8001--+-+--t--t---++tt-+-t--+---t 

§ 60mA 

18 = 20mA ~ 600 
~ f--+-+--t--l---11fttt---t-f--+---t 

u8~ «KJf--+--+---+---+--HH++-+-+-+--+--< 
fg=20mA 

~ 
0.4 0.8 1.2 1.6 

_lYJ 
2.0 °o 0.4 0.8 1.2 1.6 

1--t - --+--*'rIJi_,,,,IL'-+--+--+---+---1 

2.0 0o 0.4 1.6 2.0 0.8 1.2 
VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

J. ~ 
[2J VcE • 40V 

l2J 
~ v 

rz 
~ 

v 
25 50 75 100 

TA - AMBIENTTEMPERATURE - °C 

COLLECTOR CHARACTERISTICS 

125 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

160 1 
I-TA • 25°C +--+-+----+--+--+---! 

1401---t---+-+---+-t--t---Tl--t 

~ y 
8 y 
~ 1201---t--+-+---+j./-,.C-t--l---t--t 

~ L1 x 
_e 

10 40 60 
VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

100 JTT I TTl}. T TT 
N C;bo - INPUT ~Pf!1CE _J_ 

~N3722 and 2N3723 

1,=olli_ 

t- -I ~-OUTPUTCAPA~ITANCE 
IE~ 0 

2N3723 Ff= !;::;;;:i-?N3722 

1.0 10 50 

REVERSE BIAS VOLTAGE - VOLTS 

2N3723 

COLLECTOR CHARACTERISTICS 

§ 
~ 12 

~~~'"':+--+-:~--t-IT+ttt-1 I 8.0 lf-+-~~:;.+-"T---+-t-7"f-Jl'-ttt-i 

COLLECTOR CHARACTERISTICS 

0 20 60 80 100 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS V CE - COLLECTOR-EM! TTER VOLTAGE - VOLTS VCE • COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

VCE - COLUCTOR·EMITTER VOLTAGE - VOLTS VcE • COLLECTOR-EMITTER VOLTAGE • VOLTS VCE • COLLECTOR-EMITTER VOLTAGE - VOLTS 
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2.0 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I 1.11 
f- IC • ID I B -t--t-1-H--t--t-+++---t 

1.6 f--+-+-++-+--+-+-H---+---+--+-++--t 

ID 100 1000 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f7) 

50 100 500 1000 

le - COLLECTOR CURRENT - mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

500 f-- ~~E • 5.0V -1---t--+-t+--+--+-++t--1 

l 

100 1000 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 2.01--l!If-+--++-++-+---t-lt-+l+---t 

C B l l 
~ 1.6 f--+-+-++---+-+-t--H--+--+TA-+.-+_ 5+5°:-tc 

g 
~ 1.2 f--+-+-++---+-+-+-H--+--+-++-t-11 

i 
25 0.81--+-+-++--+---+-t-1+--+--+-++t--;t-ltt 

8~ 11 
TA·~~C [ 

le - COLLECTOR CURRENT - mA 



DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

I Bl - TURN ON BASE CURRENT - mA 

RISE TIME VERSUSCOLLECTOR 
AND TURN ON BASE CURRENT 

1, - COLLECTOR CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 • 2N3723 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

!Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

10 20 30 «I 

!Bl - TURN ON BASE CURRENT - mA 

50 

150 

~ 
~ 
<.> 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bi - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 100 f----h''-1-F-+. 

~ 
z 

~ 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

'a1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

Oo'---'----.,.100'-----"'-----"200'-----"-~300 

I Bi - TURN ON BASE CURRENT - m A 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 

200 500 1000 

le - COLLECTOR CURRENT - mA 

NOTES: 

100~~----~-~-~~ 

i--+-
501==::::tt-~''.!-~·~+-::;;;:::j;;;;:;;;;;ot:::.-1~;:::::j;2-::j 
f-c__..~-+--+--c=--i-'""'"'+-+-

~ 201-- _i .-r-- 1--
~ !l 10 r:----1 1' 

" ~ ~ 
i= 
~ 

le ~ 500mA 

I---+--+---+--+- I B • I B • 50mA --1 

Vccg30~ l 
!50~--""'25-~-.,25,,......~50--.:1=--5 --=1"=00-71·25 

TA - AMBIENTTEMPERATURE - °C 

V1N = +9.7 

tr & If ~ lnsec 

P.W."' lusec 

Z1N = 50Q 

DUTY CYCLE < 2% 

-3.SV 

lKQ 

lOuf 

V1NL 

162Q 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

+30V 

15Q 
lut VouT 

!----<> TO SAMPLING SCOPE 

43Q tr < lnsec 

ZIN ~ lOOKQ 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW /°C). Junction-to-
ambient thermal resistance of 219"C/Watt (derating factor of 4.56 mW /°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conclitions: length = 300 µsec; duty cycle = I%. 

(6) See switching circuit for exact values of IC' IB 1, and r8 2. 

FA.IRCHILCJ 
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2N3724 • 2N3725 • 2N4013 · 2N4014 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

SILICON PLANAR*EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The 2N3724 · 2N3725 and 2N4013 • 2N4014 are High-Voltage, High­

Current NPN Silico.n Planar Epitaxial Transistors useful for memory applications requiring 

breakdown voltages up to50 voltsandoperatingcurrentstooneampere. Fast turn-on and turn­

off times are assured because of the high minimum f T (300 MHz) and tight control on storage time. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCES 

VCEO 

VEBO 
IC 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Maximum Collector Current (Note 5) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

2N4013 2N3724 
2N4014 2N3725 

1.2 Watts 3.5 Watts 

0.36 Watt 0.8 Watt 

2N3724 2N3725 
2N4013 2N4014 

50 Volts 80 Volts 

50 Volts 80 Volts 

30 Volts 50 Volts 

6.0 Volts 6.0 Volts 
1.0 Amp 1.0 Amp 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

Seat1n 
Pline 

Sm 

Collector 

NOTES: All dimensions in Inches 
Leads are acid-plated llovlir 
ColleckH" internally connected to C9:M 

Patkap wef&ht is 1.1 grams 

2N3724 • 2N3725 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTtS:Alldimensk>nslninches 
Lted5 are eold·pW«I ~r 
Collector inlemllly conntct«I to c.­
Paclulp weilht is OA• enim 

2N4013 • 2N4014 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic 

VCEO(sust) Collector to Emitter-Sustaining 
Voltage (Notes 4 and 5) 

VCE(sat) Collector Saturation Voltage 
(pulsed, see Note 5) 

VCE(sat) Collector Saturation Voltage 
(pulsed, . see Note 5) 

ton Turrf-on Time (Note 6) 

toff Turn-off Time (Note 6) 

hfe High Frequency Current Gain 
(f = 100 MHz.) 

Cobo Common Base, Open Circuit, 
Output Capacitance 

cibo Common Base, Open Circuit, 
. Input Capacitance 

Additional Electrical Characteristics on page 2 
Notes on page 4 

Min. 

30 

3.0 

2N3724 2N3725 
2N4013 2N4014 

Typ. Max. Min. Typ. Max. 

50 

0.5 0.75 0.6 0.95 

0.3 0.42 0.4 0.52 

18 35 18 35 

45 60 45 60 

4.5 3.0 4 •. 5 

6.0 12 4.8 10 

40 55 40 55 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

9-306 

Units Test Conditions 

Volts I = 10 
C (pulsed) 

mA IB 0 

Volts IC lOOOmA IB 100 mA 

Volts IC 500 mA IB 50 mA 

nsec IC ~ 500 mA 1Bl ~ 50 mA 

nsec IC ~ 500 mA, 1Bl 
~ 50 mA, 

IB 2 ~ -50 mA 

Ic 50 mA VCE 10 v ' 
pF IE 0 VCB 10 v 

pF Ic 0 VBE 0.5 v 

•Planar is a patented Fairchild process. 

F=AI RC:::: HI LCJ 
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.PAIRCHILD TRANSISTORS 2N3724 • 2N3725 • 2N4013 • 2N4014 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 
2N3724 2N3725 

Symbol Charactel'.istic M.in. 2.fl§g~3 Max. Min. f~~14Max. Units 

hFE 

~E 
hFE 

~E 
~E 
hFE 
hFE(-55°C) 

~E(-55°C) 

VCE(sat) 

VCE(sat) 

VCE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

ICBO 

1CBO 
ICB0(100°C) 

ICB0(100°C) 

BVCBO 

BVCES 

BVEBO 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse .Current Gain (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

60 90 150 

35 50 

40 65 

30 65 

30 60 

25 45 

30 45 

20 40 

0.11 0.25 

Q.13 0.2 

0.22 0.32 

0.4 0.65 

0.64 0.76 

o. 75 0.86 

0.89 1.1 

0.9 0.95 1.2 

1.0 1.5 

1.1 1. 7 

0.25 1.7 

50 

50 

6.0 

25 120 

60 90 150 

35 45 

40 60 

25 65 

30 60 

20 40 

30 40 

20 35 

0.19 0.25 

0.21 0.26 

0:31 0.4 

0.5 0.8 

0.64 0.76 

0.75 0.86 

0.89 1.1 

0.9 0.95 1.2 

1.0 1.5 

1.1 1. 7 

80 

80 

6.0 

0.33 1.7 

. 25 120 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

µA 

µA 

µA 

µA 

Volts 

Volts 

Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 • 2N4013 

COLLECTOR CHARACTERISTICS · 
TA• lllll'C 

o ....... ~l__..._._._.._ ..... _'e.·o ..... h......., 
0 10 20 JO 40 50 

VCE - COllfCTOR-EMITTER VOLTAGE - VOLTS 

0.4 0.8 1.2 l.6 2.0 
VCE - COllfCTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
20 TA ·;isoc 

~~~~.tq-.;c...-+,,.c.i-++.--1--11-HllllH-~ 

~ 16f+--!jll!!:+.-_,,..!::.f---;lf--jl'--f.lfHllH--l---l 

~ fl 12 

I 8.0 IF-l--=:;!;..¥"'1"--+-7"Li4-ilff--+--i 

VcE - COU£CTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

Vee - COU£CTOR-EMITTER VOLTAGE - VOLTS 
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0 ~0::±:::::!:1o:::jl:=20:l::::!::::=E::i:::::C.L.::~.J 

VCE - COU£CTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTIC!I 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

Test Conditions 

100 mA 

500 mA 

300 mA 

= 1000 mA 

10 mA 

800 mA 

100 mA 

500 mA 

10 mA 

100 mA 

300 mA 

800 mA 

10 mA 

100 mA 

300 mA 

500 mA 

800 mA 

= 1000 mA 

0 

0 

0 

0 

10 µA 

10 µA 

0 

VCE 

VCE 
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FAIRCHILD TRANSISTORS 2N3724 • 2N3725 • 2N4013 • 2N4014 
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TYPICAL ELECTRICAL CHARACTERISTICS 

2N3724 • 2N3725 • 2N4013 • 2N4014 
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FAIRCHILD TRANSISTORS 2N3724 • 2N3725 • 2N4013 • 2N4014 
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TYPICAL ELECTRICAL' ·CHARACTERISTICS 
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Z1N = 500 

lOuF 

YINL 

1620 

DUTY CYCLE < 2% le "'SOOmA, 191 "'SOmA, 192 "'-.50mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are stead.Y state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

ZIN ~ lOOkO 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20 mW /°C). fol' .th~· 
2N3724 and 2N3725, and 146°C/Watt (derating factor of 6.85 mW /°C) for the 2N4013 and 2N4014; junction-to-ambient thermal resistance. or 219°C/Watt 
(derating factor of 4.56mW/°C) for the 2N3724 and 2N3725, and 485°C/Watt (derating factor of 2.06mW/°C) for the 2N4013 and 2N4014. 

(4) Ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publ.lcation APP-4/2. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact value of IC, 1i3 1, and 18 2• 
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2N3734 · 2N3736 
NPN HIGH VOLTAGE, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 • 2N3725 

GENERAL DESCRIPTION- The 2N3734 and 2N3736 are High Voltage, High Current NPN Diffused Silicon Planar 

Epitaxial Transistors useful for memory applications requiring breakdown voltages up to 50 volts and high current 

capacity with Beta specified to 1.5 amperes. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +200°C 

+200°C Maximum 

+230°C Maximum 

2N3734 

4.0 Watts 

1.0 Watt 

50 Volts 

30 Volts 

5.0 Volts 

1.5 Amps 

2N3736 

2.0 Watts 

0.5 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

V CEO(sust) Collector to Emitter Sustaining 30 Volts 1c = 10 mA 1a 0 
Voltage (Notes 4 and 5) (pulsed) 

V CE(sat) Pulsed Collector Saturation 0.9 Volts IC 1.0 A 1a 
100 mA 

Voltage (Note 5) 

V CE(sat) Pulsed Collector Saturation 0.5 Volts Ic 500 mA IB· 50 mA 
Voltage (Note 5) 

td Delay Time (see Fig. 1) 8.0 nsec Ic 1.0 A 1a1 100 mA 

tr Rise Time (see Fig. 1) 40 nsec 1c 1.0 A 1a1 100 mA 

t Storage Time (see Fig. 2) 
s 30 nsec Ic 1.0 A 1a1 100 mA 

1B2 = -100 mA 

tf Fall Time (see Fig. 2) 30 nsec IC = 1.0 A 
1a1 100 mA 

1a2 = -100 mA 

hfe High Frequency Current Gain 3.0 Ic 50 mA VCE = 10 v 
(f = 100 MHz) 

Cobo Output Capacitance 9.0 pf IE 0 VCB 10 v 

cibo Input Capacitance 80 pf 1c 0 VBE 0.5 v 

Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device !)lay be impaired. 

(2) These are steady state limits.. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

2N3734 

2N3736 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW /°C) for the 2N3734; 
and 87.5°C/watt (derating factor of ll.4mW/°C) for th" 2N3736, junction to ambient thermal resistance of 175°C/watt (derating factor of 5.71 mW/°C)forthe 2N3734; 
and 350°C/watt (derating factor of 2.86mW/°C) for the 2N3736. 

(4) Rati11gs refer to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µ.sec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N3734 • 2N3736 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

~E 
hFE 

hFE 

~E 
hFE 
VCE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

1CEX 
ICEX(l00°C) 

~L 
BVCBO 

BVEBO 

~ 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Base Current 

Collector to Base Breakdown 
Voltage 

Emitter to Base 

Total Control Charge 

P.W. < 200 nsec 
RISE TIME :5 2 nsec 

Min. 

40 

35 

35 

30 

30 

0.9 

50 

5.0 

DUTY CYCLE = 2% V. 

+11.nV m 

Vin -- --0 
-2 

Max. 

120 

0.2 

0.3 

0.8 

1.0 

1.2 

1.4 

0.2 

20 

0.3 

10 

FIGURE 1 

Ton Circuit 

FIGURE 2 

+11. lV 

Vin t~ 
-8. 9V -- ~ -4V 

--Jt3f--10 < t1 < 500 µ sec 
t 2 < 5 nsec 
t 3 > 1 µsec 

DUTY CYCLE = 2% 

T off Circuit 

9-311 

Units 

Volts Ic 
Volts Ic 
Volts Ic 
Volts Ic 
Volts 1c 
Volts Ic 

Volts Ic 

Volts Ic 

Volts Ic 

Volts Ic 

Volts Ic 

µA VCE 
µA VCE 
µA VCE 

Volts Ic 

Volts Ic 
ncoul Ic 

vcc 

Zin> 100 Kohm 

cin :5 12 pf 

Rise time :5 5 nsec 

Z. > 100 Kohm m 
c1n :5 12 pf 

Rise time :5 5 nsec 

Test Conditions 

150 mA VCE 1.0 v 

10 mA VCE 1.0 v 

'= 500 mA VCE 1.0 v 

1.0 A VCE 1.5 v 

1.5 A VCE 5.0 v 

10 mA ~ 1.0 mA 

150 mA ~ 15 mA 

10 mA ~ 1.0 mA 

150 mA IB 15 mA 

500 mA IB 50 mA 

1.0 A ~ 100 mA 

25 v VEB 2.0 v 

25 v VEB 2.0 v 

25 v VEB 2.0 v 

10 µA IE 0 

0 IE 10 µA 

1.0 A ~ 100 mA 

30 v 



2N3923 
NPN HIGH-VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N3923 is an NPN silicon PLANAR transistor designed pri­

marily for use as a high-voltage output device where low collector base capacitance is required. 

The device features a maximum C000 of 3.5 pfto~ether with a minimum LV CEO of150 volts and 

a minimum fT of 40 Mc. The T0-5 package permits operation to 200°C junction temperature 

and a power rating of 3 watts. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time Jimit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. 

hFE DC Pulse Current Gain (Note 5) 30 

hFE(-55°C) DC Pulse Current Gain (Note 5) 15 

hFE DC Current Gain 15 

VCEO(sust) Collector to Emitter Sustaining Voltage 150 
(Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage 150 

BVEBO Emitter to Base Breakdown Voltage 6.0 

VBE(sat) Base Saturation Voltage 

V CE(sat) Collector Saturation Voltage 

NOTES: 

-65°C to +200°C 

-65°C to +200°C 

+300°C Maximum 

Typ. 

100 

40 

62 

0.77 

0.3 

3.0 Watts 

0.8 Watt. 

150 Volts 

150 Volts 

6.0 Volts 

100 mA 

Max. Units 

120 

Volts 

Volts 

Volts 

0.9 Volts 

1.0 Volts 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Test Conditions 

IC = 25 mA VCE 10 

re = 25 mA VCE 10 

re = 100 µA VCE 10 

I - 10 
C ~ulsed) 

mA IB 0 

re = 100 µA IE 0 

IE = 100 µA Ic 0 

IC= 25 mA IB 2.5 

Ic = 25 mA IB 2.5 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58°C/Watt (derating factor of 17.2 mW/'C); junction-to­
ambient thermal resistance of 219'C/Watt (deratlng factor of 4.56 mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 µ.sec; duty cycle = 1%. 

v 
v 
v 

mA 

mA 

Copyright 19sS by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTOR 2N3923 

EL,.ECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

1cBo Collector Cutoff Currerit 0.1 10 nA 

ICB0(150°C) Collector Cutoff Current 0.5 10 µ.A 

1EBO Emitter Cutoff Current 0.005 50 nA 

hf e High Frequency Current Gain (f = 20 Mc) 2.0 4.3 

hf e Small Signal Current Gain (f = 1.0 Kc) 20 

Cobo Common Base Open Circuit Output Capacitance 2.6 3.5 pf 

cibo Common Base Open Circuit Input Capacitance 17 25 pf 

Re(hie) Real Part of Input Impedance (f = 300 Mc) 50 Ohms 

TYPICAL ELECTRICAL CHARACTERISTICS 

IE 

IE = 

Ic = 
Ic = 
Ic 

IE .. 
Ic = 
Ic 

Test Conditions 

0 

0 

0 

10 

25 

0 

0 

10 

VCB"' 100 v 
VCB = 100 v 
VEB '" 4.0 v 

mA VCE 10 v 
mA VCE = 10 v 

VCB"' 20 v 
VEB '" 0.5 v 

mA VCE = 10 v 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CHARACTERISTICS~ COLLECTOR CHARACTERISTICS• BASE CHARACTERISTICS* COLLECTOR CURRENT 

I •O 
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VcE • COUfCTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

1.0 ID 

le - COUfCTOR CURRENT - mA 
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• Single family characteristics on Transistor Curve Tracer 

T)25•0J 
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I 
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I 
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2N3930•2N3931•2N4357•2N4358 
PNP HIGH VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAW II TRANSISTORS 

FEATURES 

• HIGH VOLTAGE--240 VOLT LYc•o 
• HIGH BETA--80-300 @10mA 
• LOW NOISE-- 3 dB @ 1.0 kHz 
• EXCELLENT BETA LINEARITY from 10 µAto 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation {Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Vceo Collector to Base Voltage 

-65°C to +200°C 
+200°C 
+300°C 

2N3930 
2N4357 
1.4 Watts 
0.4 Watt 

2N3930 
2N3931 

-180Volts 
Vc•o Colle.ctor to Emitter to Voltage [Note 41 -180Volts 
V.,o Emitter to Base Voltage -6.0 Volts 

2N3931 
2N4358 
2.5 Watts 
0.7 Watt 

2N4357 
2N4358 

-240Volts 
-240Volts 
-6.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. 

BVceo Collector to Base Breakdown Voltage 2N3930 
2N3931 -180 

BVceo Collector to Base Breakdown Voltage 2N4357 
2N4358 -240 

VCEO(ml) Collector to Emitter Sustaining Voltage 2N3930 
2N3931 -180 

VcEO(sustl Collector to Emitter Sustaining Voltage 2N4357 
2N4358 -240 

hFE DC Current Gain 60 
hFE DC Current Gain 80 
hFE DC Pulse Current Gain [Note 51 80 
hFe(-55°C) DC Current Gain 15 
h~e!-55°Cl DC Current Gain 30 . 

VcE(sol) Collector Saturation Voltage 2N3930 
2N3931 

VcE(sot) Collector Saturation Voltage 2N4357 
2N4358 

See notes 1>n back page 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC [T0-18) outline 

NOTES:Alldlmenslormlninch91 
1.-" are Cold1lfMld llGQr 
Co111ctorlntwnallyeonnectedtoC11a 
,.....W9i111tis0.43pim 

2N3930 • 2N4357 

TYP. MAX. 

110 
170 
200 300 
50 

105 

-0.1 -0.25 

-0.2 -0.5 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts· 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

f001A .. t-------t 

·~:.:D"}t 
~g~A. ~ ~ ~ 500(N. 

Emitter 
LHd No. 1 

.210 
MAX. 

.100 

NOTES: All dimensi~'rls in inches 
Leads ere 1old·plated kowu 
Collectorinfetnally connected to can 
Pa cka11e we11ht ts Ll 1rams 

2N3931•2N4358 

TEST CONDITIONS 

le= lOµA 1. = 0 

le= lOµA 1. = 0 

le= 2.0mA le= 0 

le= 2.0mA 1, = 0 

lc=10µA Yc•=-10V 
le= 1.0mA Ye•= -10V 
le= 10mA Yc•;=-10V 
le= lOµA Ve•= -lOV 
le= lOOµA Ve•= -lOV 

le= lOmA le= 1.0mA 

le= lOmA le= 1.0mA 

• Planar is a patented Fairchild process. 

F=A.IRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3930• 2N3931• 2N43S7• 2N4358 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

VtEtu•I Base Saturation Voltage 0.74 
BVEBo Emitter to Base Breakdown Voltage -6.0 
leao Emitter Cutoff Current 0.2 

lcao Collector Reverse Current 2N3930 0.2 2N3931 

lcao Collector Reverse Current 2N4357 0.5 2N4358 

lcao (150°C) Collector Reverse Current 2N3930 0.03 2N3931 
lcao (150°C) Collector Reverse Current 2N4357 0.07 2N4358 
Cobo Open Circuit, Output Capacitance (f = 1.0 MHZ) 5.0 
C1bo Open Circuit, Input Capacitance (f = 1.0 MHzl 20 
ht. High Frequency Current Gain (f = 20 MHZ) 2.0 3.0 
NF Narrow Band Noise Figure Cf = 10 kHz) 1.0 

NF Narrow Band Noise Figure (f = 1.0 kHzl 1.0 

NF Narrow Band Noise Figure Cf = 100 Hzl 2.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

i!i 

:ii 
~ 
s 
~ 
u 

u 

COLLECTOR CHARACTERISTICS* 

8.0 

6.0 

4.0 

2.0 

0 
0 -40 -120 -160 -ml 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
l.Or--r-r-1.~r-r-i---1-"r--r::i--:=--r-TA-• ..--55-,"C 

0.8~6-r. .... 
.....+-

2.011A_ 
- 0.21" 1:k_ 

II""" ;;o 
0•0.....,_-w...,..._-20.._ .... ~.__.__~.__...._.~ 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

i!i 8.0 lf-l-7"F-t-t-:::;o!"""-l--l--h-"+---I 

~ B 6.o .,.....+--t;;..'F-t-1--1--c.--r--+---1 

s 
~ 4.0 

-80 -120 -160 -200 

VCE - COLLICTOR EMITTER VOLTAGE - VOLTS 

. COLLECTOR CHARACTERISTICS* 

o.._ ........ ~1 _·o...,._...._...,.__..._..._..._,. 
0 -10 -20 -lO -40 -50 

VCE - COLLECTOR EMITTER VOLTAGE - VOLTS 
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MAX. UNITS TEST CONDITIONS 

0.9 Volts le= lOmA la= l.OmA 
Volts le= lOµA le= 0 

10 nA le= 0 VEB = -4.0V 

10 nA le= 0 Vea= -lOOV 

20 nA le =.0 Vea= -200V 

10 µA le= 0 Vea= -lOOV 

20 µA le= 0 Vea= -200V 

7.0 pf le= 0 Vea= -5.0V 
25 pf le= 0 VEB = -0.5 v 

8.0 le= l.OmA Vee= -lOV 
3.0 dB le= lO~A Vee= -5.0V 

Rs= 10 n BW = 1.5 kHz 
3.0 dB le= 10kA Yee= -5.0V 

Rs= 10 a BW = 150Hz 
10 dB le= iOµA Vee= -5.0V 

Rs= 10 ka BW = 15 Hz 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR EMITTER VOLTAGE --VOLTS 

COLLECTOR CHARACTERISTICS* 

VtE - COLLECTOR EMITTER VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS· 2N3930 • 2N3931•2N4357•2N43:58 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o._._........_..._._ ........... ....._...._.._,_........_....._ ............... 
0.001 0.01 0.1 · LO 10.0 50 

le - COLLECTOR CURRENT- mA 

~ lOkl---+--+-t-t--1- ~~~o,l---_;:,,i 
!I! 
Si 
~ 

I 1.0 kf--""'<:t-;;c-f"ol<t---"'t<::---t---t-H---'I 

-50 

~ 
~ -10 

-0.1 

'CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT If,} 

]! !i! !i! -~ l ~I-~ 
~ 

,. 
I .. lil Iii !! .; '"' 

' 
l\J JI 

l_ 
..l.. 

:s: 
-0.01 -0.1 -1.0 -10 

le - COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

-30 

o.m 0.1 0.2 o.s 1.0 0.02 0,(!; 0.1 0.2 0.5 1.0 

IOk 

· • le - COLLECTOR .CURRENJ - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

vcE • -5.ov .lb fSl\N 
I• 1.0MHzl 1\.1 

~ BAl'l>WIDTH • 2.0kHz_...,_--........+J..)j..,.._-< 

~& ~ t-t-4-' 
~ L.lJ,.....11~~"-L.:1,Jl'-l.l.Ji-,._....::::t::::l::±:t!L/1:::...J 

0.01 0.1 1.0 10 

le· COLUCTOR CURRENT- mA 

SPOT NOISE FIGURE VERSUS FREQUENCY 

le· COLLECTOR CURRENJ- mA 

CONTOURS OF CONSTANT 
WIDE BAND NOISE FIGURE 

le - COLLECTOR CURRENT - mA 

161-1-r-H--t--t-t-t-t---r-r--r-tT-T--t-T-rt---t--t\..,c1:H~-t~-.R-+~-;+-k -+t++-l-11 J 
12 \.. 11_ 

1ol 1!1- 1&3 1o4 
FREQUENCY - Hz 
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20 

16 

'!I. 

!;! 
12 

;!i 

~ 
ti 

8.0 

4.0 

0 

I 

INPUT AND OUTPUT 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 

ll 
t\Jlbo r • 1.0 MHz 

~ 

is: 
~ 

1--~Cobo 
~ ........, to-

0 -S.O -10 ·IS ·20 

vEB, Yes - R~ERSE BIASVOLTAG£ ·VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

·2S 

~ lOk 

a l;;;:=t=::::t::l=l===t=:::t:~t:t:~ 
~ 

I l.Ok""7---P"...C-l-f' ...... r--+--+-Hi~ 

~W!iiW.:::W-L..Jllo~.&....;~...L..l..J..---1 
0.01 0.02 0.(!; 0.1 0.2 0.5 1.0 

~-1 

lll 
;!i 

~ 

"' i 
~ 0.01 

!!! 

§ 
~ 

~-~ 

I 

le • COLLEC~ CURRENT • mA 

EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

~.ov 

~ IL< I• ]_OkHz 

~ ~. 
ii~ ~ -

0.01 0.02 0.15 0.1 0.2 0.5 1.0 
le • COLLECTOR CURRENT • IRA 

EQUIVALENT INPUT NOISE 
CURRENT VERSUS COLLECTOR 

CURRENT 

u 

; ~ 
~ 1.01----1-++-t--+--.'i+~::-bofC:l~i.9'-I 

[!j ~+=t+t=;A~~~~· ~~ ~ ~ I- .e:::. r ,. 

,Je ~ 
is-0.1~ 

0.01 0.02 o.m 0.1 0.2 o.5 l.O 

le • COLLECTOR CURRENT- IRA 



FAIRCHILD TRANSISTORS 2N3930 • 2N3931•2N4357• 2N4358 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz, TA = 25°Cl 

SYMBOL 

h,. 
h1. 
h •• 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

Vee - COLLECTOR EMlmR VOLTAGE - VOLTS 

CHARACTERISTIC MIN. 

Small Signal Current Gain 100 
Input Resistance 
Output Conductance 

-'"' 
:c 10 

~ 
:= 
~ l.O 

~ 

2.5 
5.0 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
Vee· -lOV 
TA ·25°C 
• l.OkHz 

~le 
1---hre ..._. 

~ 
1----1 1-"r 

hoe "'S 

~ 

MAX. 

400 
12 
25 

-~ 

"re 

h,e-1 

~ 0.1 
N'1e 

::s: 
I u 0.01 

0.1 1.0 10 

le - coilecTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

UNITS 

kOhms 
µmhos 

1.4 

ii; 
~< 1.2 
< 
3 
;\i := 1.0 

!!I 

~ - 0.8 
~ 
iii 
~ 0.6 

~ 
<.> 

TEST CONDITIONS 

. le = 1.0 mA Vee = -10 V 
le = 1.0 mA Vee = -10 V 
le= 1.0mA Vee= -lOV 

COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 

1-vJeJv J ::0 
lc• l.OmA y~ 

t- f • l.OkHz 
_L A ~;,. 

""" 
.,,,,, 

~ ~ 
~ ~ 

tz;W 
.fl 
~le 

0.4 
-60 -20 20 60 100 

TA -AMBIENT TEMPERATURE- 'C 
l«I 

COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 

COLLECTOR CURRENT 
COLLECTOR CUTOFF CURRENT 

VERSUS REVERSE BIAS VOLTAGE 
COLLECTOR CUTOFF CURRENT 

VERSUS AMBIENT TEMPERATURE 

, le-- COLLECTOR CURRENT - mA 

NOTES: 

0.5 

~ 
• 0.4 

iil 
~ I 0.3 

~ 0.2 

-~ 0,1 

0 

TA• 25°C v 
k'.'.'.'. 

.L. v 
La v v 

lZ 
1 
L 

0 -JO -120 -150 
Vee - REVERSE BIAS VOLTAGE - VOLTS 

(1) These ratings-are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Th_ese are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 

5.0 

2 

~E .,.~t.~~z 
1 ~\· 

~t--
lZ 7 .- t---

pz z ,.~t.'b #:_., 
z ~ 

1fi. 1.0 

~ 
B o. 

I 
~ 0.01 

~ 
1 

z 
~~o.oo 

0.0001 
25 50 75 100 125 150 

TA -AMBIENT TEMPERATURE - °C 

(3) These ratings give a maximum junction temperature of 2oo•c and junction to case thermal resistance of 125°C/watt (derating factor of 8.0 mW/'C); junction to ambient thermal 
resistance of 438°C/watt (derating factor of 2.28 mW/'C) for the 2N3920 and 2N4357; junction to case thermal resistance of 70°C/watt (derating factor of 14.3 mwf'C); junction to 
ambient thermal resistance of 250'C/watt (derating factor of 4.0 mW/'C) for the 2N3931 and 2N4358. 

(4) Tlris rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(SJ Pulse Conditi.ons: length = 300 µs; duty cycle = 1 %. 

9-317 



2N3962 • 2N3963 • 2N3964 • ·2N3965 
PNP LOW-LEVEL, LOW-NOISE TYPE 

DIFFUSED SILICON PLANAR* II TRANSISTORS 

• LOW NOISE FIGURE • • • • • • • NF = 2.0 dB (MAX) AT 1.0 kHz 
NF = 4.0 dB (MAX) AT 100 Hz 

• HIGH CURRENT GAIN •••••• hFe = 180 (MIN) AT 1.0 µA 
hFe = 250 - 500 AT 10 µA 
hFe = 250 - 600 AT 1.0 mA 

• HIGH BREAKDOWN VOLTAGE ••• LVeeo = 45, 60 AND 80 VOLTS 
• EXCELLENT BETA LINEARITY FROM 1.0 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures · 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

2N3962 
2N3965 

-60Volts 
-60Volts 
-6.0Volts 

-65°C to +200°C 
200°c 
300°C 

2N3963 

1.2 Watts 
0.36 Watt 

2N3964 
-80.Volts -45 Volts 
-80 Volts · -45 Volts 
-6.0 Volts -6.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

NF 

NF 

NF 

NF 

CHARACTERISTICS 

DC Current Gain 
· DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
Collector to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 4 & 5) 
Collector to Emitter Sustaining Voltage (Notes 4 & 5) 
Emitter to Base Breakdown Voltage 
Wideband Noise Figure (f = IO Hz to IO kHz) 

Narrowband Noise Figure (f = IO kHz) 

Narrowband Noise Figure (f = 1.0 kHz) 

Narrowband Noise Figure (f = lDO Hz) 

Narrowband Noise Figure (f = 10 Hz) 

Additional Electrical Characteristics on page 2. 
Notes on page 2. 

2N3962 • 2N3963 
MIN. TYP. MAX. 

60 175 
IOO 2IO 300 
IOO 240 
IOO 260 450 
IOO 280 
90 260 
40 90 
45 150 

375 600 
-60 2N3962 (only) 
-80 2N3963 (only) 
-60 2N3962 (only) 
-80 2N3963 (only) 
-60 2N3962 (only) 
-80 2N3963 (only) 
-6.0 

1.0 3.0 

0.8 3.0 

0.8 3.0 

3.0 10 

2N3964 • 2N3965 
MIN. TYP. MAX. 

180 300 
250 320 500 
250 330 
250 330. 600 
200 330 
180 315 
IOO 160 
90 190 

400 800 
-45 2N3964 (only) 
-60 2N3965 (only) 
-45 2N3964 (only) 
-60 2N3965 (only) 
-45 2N3964 (only) 
-60 2N3965 (only) 
-6.0 

0.7 2.0 

0.5 2.0 

0.5 2.0 

1.8 4.0 

3.5 8.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTtS:All~lrilnches 
LNds .,. Fld-plated kcMlr 
Colllctorintemlllr~•ase 
hdllet wewit la 0.43 .,_ 

UNITS TEST CONDITIONS 

le = 1.0 µA Vee= -5.0 V 
le= io µA Vee·= -5.0 V 
le = IOO µA .Yee= -5.0 Y 
le= 1.0 mA Vee =-5.o.v 
le= 10 mA Vee= -5.0V 
le= 50 mA Vee= -5.0Y 
le = IO µA Yee= '"".5.0 V 
le= 50 mA Vee:= -5.0 Y 
le= 1.0 mA Yee= -5.0 Y 

Volts le = IO µA le= 0 
Volts le= 10 µA le= 0 
Volts le= IO µA 18 = 0 
Volts le .::: IO µA 18 = 0 
Volts le = 5.0 mA (pulsed) 18 = 0 
Volts le = 5.0 mA (pulsed) 18 = 0 
Volts le= 0 le= 10 µA 
dB le= 20 µA Yee= -5.0Y 

Rs= IO kn BW = 15.7 kHz 
dB le = 20 µA Vee= -5.0 V 

Rs = IO kn BW = 1.5 kHz 
dB le:= 20 µA Yee= -5.0 V 

R5 =10kn BW::l50Hz 
dB le=20µA Yce.=.:--5.0V 

R5 = 10 kn BW = 15 Hz 
dB le= 20 µA Vee= -5.0V 

R5 = IO kn BW = 2.0 Hz 

•Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N3962 • 2N3963 ~ 2N3964 • 2N3965 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3962 • 2N3963 2N3964 • 2N3965 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Ices Collector Reverse·current (2N3962) 0.5 10 (2N3965) 0.5 10 nA Vee= -50V VEB = 0 

Ices Collector Reverse Current (2N3963) 0.5 10 nA Vce=-70V VeB = 0 
Ices Collector Reverse Current (2N3964) 0.5 10 nA VeE = -40V VEB = 0 
Ices< +150°C) Collector Reverse Current (2N3962) 2.0 10 (2N3965) 0.5 10 µA VeE = -50V VEB = 0 
lcEs< + 150°C) Collector Reverse Current (2N3963) 2.0 10 µA VeE = -70V VES = 0 
lcEs< +150°C) Collector Reverse Current (2N3964) 2.0 10 µA VeE = -40V VEB = 0 

IESO Emitter Cutoff Current 10 10 nA le= 0 VEB = -4.0V 

Vee( sat) Collector Saturation Voltage -0.l -0.25 -0.1 -0.25 Volts le= 10 mA Is= 0.5 mA 
VcE(sat) Collector Saturation Voltage (Note 5) -0.16 ~0.4 -0.16 -0.4 Volts le= 50 mA Is= 5.0 mA 
V6e(sat) Base Saturation Voltage -0.72 -0.9 -0.72 -0.9 Volts le= 10 mA Is= 0.5 mA 
V6e(sat) Base Saturation Voltage (Note 5) -0.81 -0.95 -0.81 -0.95 Volts le= 50 mA Is= 5.0 mA 

hie Input Resistance (f = 1.0 kHz) 2.5 8.0 17 6.0 10 20 kn le= 1.0 mA VeE = -5.0V 

hoe Output Conductance (f = 1.0 kHz) 5.0 19 40 5.0 25 50 µmho le= 1.o mA VeE = -5.0V 

hre Voltage Feedback Ratio (f = 1.0 kHz) 10 10 x10-• le= 1.0 mA VeE = -5.o·v 

hie Small Signal Current Gain (f = 1.0 kHz) 100 300 550 250 360 700 le= 1.0 mA VeE = -5.0V 

hie High Frequency Current Gain (f = 20 MHz) 2.0 8.0 2.5 8.0 le= 0.5 mA VeE = -5.0V 

Cobo Open Circuit Output Capacitance . 6.0 6.0 pf IE= 0 · Ves = -5.0V 

Cibo Open Circuit Input Capacitance 15 15 pf le=O VES = -0.5V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal 

resistance of 486°C/Watt (derating factor of 2.06 mW!°C). 
(4) This rating refers to a high·current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N3962 • 2N3963 • 2N3964 • 2N3965 
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FAIRCHILD TRANSISTORS 2N3962 • 2N3963 • 2N3964 • 2N3965 
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2N4026 THROUGH 2N4029 
PNP HIGH-VOLTAGE GENERAL PURPOSE AMPLIFIERS 

FEATURES 
• HIGH BETA--100-300@100 mA 
• HIGH VOLTAGE- -60 AND 80 VOLTS LVcro 
• LOW Vee ISATJ- -1.0 VOLT IMAX.)@ 1.0 A 
• EXCELLENT BETA LINEARITY FROM 1 DD µA TO 500 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1J 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature {Soldering, 60 sec time limit} 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 
Maximum Voltages 

Ycso Collector to Base Voltage 
Vero Collector to Emitter Voltage 
Yeso Emitter to Base Voltage 

SILICON PLANAR~~11 EPITAXIAL TRANSISTORS 

[Notes 2 and 31 
[Notes 2 and 31 

[Note 41 

-65°C to +200°C 
+200°C Maximum 
+300°C Maximum 

2N4026 
2N4028 

-60Volts 
-60Volts 
-5.0 Volts 

2.0Watts 
0.5 Watt 

2N4027 
2N4029 

-80Volts 
-80 Volts 
-5.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:mo1A. 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Gate internally connected to case 
Package weight is 0.43 gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4026 2N4028 
SYMBOL CHARACTERISTICS 2N4027 2N4029 

Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

h.e DC Pulse Current Gain [Note 51 30 80 75 150 le= lOOµA Vee= ;5.0V 
h.e DC Pulse Current Gain [Note 51 40 80 120 100 160 300 le= lOOmA VcE = -5.0V 
h.e DC Pulse Current Gain [Note 51 25 60 70 110 le= 50DmA Vee= -5.0V 
h.e DC Pulse Current Gain [Note 51 15 {2N4026 only) 40 (2N4028 only) le= 1.DA Yee= -5.0V 
h.e DC Pulse Current Gain [Note 51 10 {2N4027 only) 25 12N4029 only) le= 1.0A Vee= -5.0V 
h • .l-55°Cl DC Pulse Current Gain [Note 51 15 50 40 100 le= lOOmA Yee= -5.0V 
h1. High Frequency Current Gain 1.0 1.5 4.0 1.5 2.0 5.0 le= 50 mA Vee= -lOV 

{f = 100 MHzl 
C.bo Common-Base, Open-Circuit 15 20 15 20 pf le= 0 Yes= -lOV 

Output Capacitance 
C;bo Common-Base, Open-Circuit 75 110 75 110 pf le= 0 Yes= -0.5 v 

Input Capacitance 
t •• Turn On Time [Note 61 30 100 23 100 ns le :::= 500 mA, I., :::= 50 mA 
t, Storage Time [Note 61 150 350 175 350 ns le :::= 500 mA, I., :::= 50 mA, 

I.,:::= -50mA 
t, Fall Time [Note 61 25 50 22 50 ns le :::= 500 mA, 1,, :::= 50 mA, 

1,, :::= -50mA 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild Process. 

FAIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted} 

2N402G 2N4027 
SYMBOL CHARACTERISTICS 2N4028 2N4029 

Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

Ve, (sat} Collector Saturation Voltage [Note 51 -0.1 -0.15 -0.1 -0.15 Volts le =150 mA la= 15 mA 
Ve, (sat} Collector Saturation Voltage [Note 51 -0.25 -0.5 -0.25 -0.5 Volts le =500 mA la= 50mA 
Ve, (sat} Collector Saturation Voltage [Note 51 -0.5 -1.0 Volts le =1000 mA la= 100 mA 
v., (sat) Base Saturation Voltage [Note 51 -0.8 -0.9 -0.8 -0.9 Volts le= 150mA la= 15 mA 
v .. (sat} Base Saturation Voltage [Note 51 -1.1 -0.95 -1.1 Volts le= 500mA la= 50mA 
Va, (sat} Base Saturation Voltage [Note 51 -1.05 -1.2 Volts le= 1000 mA la= lOOmA 
BVeao Collector to Base Breakdown Voltage -GO -80 Volts J, = 0 le= lOµA 
BVEBo Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le= 0 I,= 10 µA 
Ve'° (sust} Collector to Emitter Sustaining -GO -80 Volts le= 10 mA la= 0 

Voltage [Notes 4 and 51 (pulsed} 
leeo Collector Cutoff Current 0.2 50 nA J, = 0 Vea= -50V 
leao Collector Cutoff Current 0.2 50 nA le= 0 Vea= -GOV 
leeo U50°C} Collector Cutoff Current 0.2 50 µA J, = 0 Vea=-50V 
lceo U50°C} Collector Cutoff Current 0.25 50 µA 1, = 0 Vea= -GOV 

(See notes on back page) 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4026 AND 2N4027 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4028 AND 2N4029 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 
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Vcs • -6ov 

1i 

I 100 iZ 
" it 

~ 10 

~ 
8 1.0 

-~ 

z. 
z:: 

-z-
..d 

50 75 100 125 

TA - AMS I ENT TEMPERATURE - °C 

COMMON BASE OPEN CIRCUIT 
INPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
t--

r--

1---

150 

~ 
'h 

.& 10 '-:r -0.1 

ic • o 

-0.2 -0.5 -1.0 -2,0 

VEB - EMITTER-BASE VOLTAGE - VOLTS 

TO OSCILLOSCOPE 
INPUT t > lOOkO 
tr"'lOns 

-5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
{3) These ratings give a maximum junction temperature of 200°c and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of 11.4 mW/°C); junction-to-ambient thermal 

resistance of 350'C/Watt (derating factor of 2.85 mW/'C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µ,s; duty cycle= 1%. 
(6) See switching circuit for exact values of 10 IBI' and 182• 
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2N4030 THROUGH 2N4033 
1-'Nt-' HIGH-VOLTAGE GENERAL PURPOSE TYPE 

SI LICON PLANAR 11 EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N4030 through 2N4033 are PNP Silicon Planar Epitaxial Transistors 

designed for a wide variety of applications. These devices feature 60 and 80 volt LV CEo's, excellent 

beta linearity with hFE specified from 100 µA to lOOOmA, minimum fT of 150 Mc and low saturation 

voltage. They are particularly useful in complementary driver and outputapplicationsoperatingfrom 

supply voltages to 80 volts. 
\. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages 

(Notes 2 and 3) 

(Notes 2 and 3) 

2N4030 
2N4032 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

-60 Volts 

(Note 4) -60 Volts 

-5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4030 
2N4031 

Symbol tFACT Characteristic Min. Typ. Max. Min. Subgroup 

*hFE la DC Pulse Current Gain (Note 5) 40 80 120 100 

hFE 4 DC Current Gain 30 80 75 

hFE 4 DC Pulse Current Gain (Note 5) 25 60 70 

hFE 4 DC Pulse Current Gain (Note 5) 15 (2N4030 only) 40 

hFE 4 DC Pulse Current Gain (Note 5) 10 (2N4031 only) 25 

hFE(-55°C) 4 DC Pulse Current Gain (Note 5) 15 50 40 

hfe 4 High Frequency Current Gain 1.0 1.5 1.5 
(f = 100 Mc) 

BVEBO la Emitter to Base Breakdown Voltage -5.0 -5.0 

Cobo 4 Common-Base, Open-Circuit 15 20 
Output Capacitance 

cibo 4 Common-Base, Open-Circuit 75 110 
Input Capacitance 

t 4 Turn On Time (Note 6) 30 100 
on 

t 4 Storage Time (Note 6) 150 350 
s 

tf 4 Fall Time (Note 6) 25 50 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

4.0 Watts 

0.8 Watt 

2N4031 
2N4033 

-80 Volts 

-80 Volts 

-5.0 Volts 

2N4032 
2N4033 

Typ. Max. 

160 300 

150 

110 

(2N4032 only) 

(2N4033 only) 

100 

2.0 

15 20 

75 110 

23 100 

175 350 

22 50 

Units Test Conditions 

IC 100 mA VCE = -5.0 v 
Ic 100 µA VCE = -5.0 v 
Ic 500 mA VCE = -5.0 v 
Ic 1.0 A VCE = -5.0 v 
Ic 1.0 A VCE = -5.0 v 
Ic 100 mA VCE = -5.0 v 

Ic 50 mA VCE = -10 v 

Volts Ic 0 IE = 10. µA 

pf IE 0 VCB = -10 v 

pf Ic 0 VEB = -0.5 v 

. nsec Ic ~ 500 mA 1s 1 
~ 50 mA 

nsec Ic ~ 500 mA, 1B 1 ~ 50 mA, 

1B2 ~ -50 mA 

nsec Ic ~ 500 mA, 1B 1 
~ 50 mA, 

1B2 ~ -50 mA 

Additional Electrical Characteristics on page 2 Notes on page 4 Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4033 

ELECTRICAL CHARACTERISTICSj_25°C Free Air Tem_e_erature unless otherwise noted) 

2N4030 2N4031 
2N4032 2N4033 

Symbol tFACT Characteristic Min. Typ, Max, Min. Typ. Max. Units Test Conditions Subgroup 

VCE(sat) 4 Collector Saturation Voltage (Note 5) -0.1 -0.15 -0.1 -0.15 Volts le 150 mA 113 15 mA 

. *VcE(sat) la Collector Saturation Voltage (Note 5) -0.25 -0.5 -0.25 -0.5 Volts le 500 mA ·113 50 mA 

*VcE<sat) la Collector Saturation Voltage (Note 5) -0.5 ~1.0 Volts le lOOOmA 113 100 mA 

VBE(sat) 4 Base Saturation Voltage (Note 5) -0.8 -0.9 -0.8 -0.9 Volts Ic 150 mA IB 15 mA 

*VBE(sat) la Base Saturation Voltage (Note 5) -0.95 -1.l -0.95 -1.1 Volts le 500 mA 113 50 mA 

*VBE(sat) la Base Saturation Voltage (Note 5) -1.05 -1.2 Volts Ic 1000 mA IB 100 mA 

BVCBO la Collector to Base Breakdown Voltage -60 -80 Volts IE 0 le 10 µA 

vc 00(sust) la Collector to Emitter Sustaining -60 -80 Volts 1c = lo mA 113 0 
Voltage (Notes 4 and 5) (pulsed) 

*1cBO lb Collector Cutoff Current 0.2 50 nA IE 0 VCB = -50 v 

*1cBO lb Collector Cutoff Current 0.2 50 nA IE 0 VCB = -60 v 

ICBO{l50°C) 4 Collector Cutoff Current 0.2 50 µA 1E 0 VCB = -50 v 

ICBO(l50°C) 4 Collector Cutoff Current 0.25 50 µA IE 0 VCB = -60 v 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4030 AND 2N4031 

z 

COLLECTOR CHARACTERISTICS* 

~l.O mA 

-2.0 -4.0 -6.0 -8.0 -10 

VcE • COLLECTOR·EMITIER VOLTAGE· VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~ ~l-+-l::::l-1-t-:!-+-:::!:+-t--i..±::+--t-I 
~ 1---r TA. 2S.C N 

a ~i-r--rt-t-t:;t;;;:F9-=:;!::;:t:-t-tl""~iiti 
~ H--t-::l--'fl.---1o..+~ • -551C+-tt---t=:::i-..H-\1 
g ~""'1"k::l-"+-+-+-+-t-+--+-+-+-+--t-1~--I'~ 

OL-J...-'-.l-L--'--'-.1...-.J'--'---'-..__..-"-~ 
0.01 0.1 1.0 w 100 1000 

le - COLLECTOR CURRENT· mA 

• Single family characteristic on Transistor Curve Tracer. 

160 

0 

COLLECTOR CHARACTERISTICS* 

lg • 0 

-2.0 -4.0 -6.0 -8.0 -10 
VcE - COlLECTOR-EMITIER VOLTAGE· VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

H J...-
v v t---

~ VcE·-~ 

~l?fl.OV 
~ 

~ 
1.0 2.0 5.0 10 211 50 100 2llO 

le - COLLECTOR CURRENT - mA 
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COLLECTOR CHARACTERISTICS* 

18 • o 
00.._..__2•.o=*"""'-.c-.o ..... _-6 •• o""""--=s.o ..... '"'""-10 

VcE - COLLECTOR-EMITTER VOLTAGE· VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le - COUECTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4033 

TYPICAL ELECTRICAL CHARCTERISTICS FOR 2N4032 AND 2N4033 

250 

z 200 
~ 

~ 150 
~ 

~ 100 
g 

COLLECTOR CHARACTERISTICS* 

·0.5 mA 

18 • O TA • ·SS°C 

-2.0 -4.0 -6.0 -8.0 

VcE - COLLECTOR-EMITTER VOLTAGE -VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

llJllj[ TA•l25C 

Ve · Zov [I II\ 

UJI 
T~;'25°c ~ 
A1 N 

v 
H TA·-ssc N 

f-1 

-10 

0 
0.01 0.1 1.0 10 100 1000 

IC - COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS* 
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VcE • COLLECTOR-EMlffiR VOLTAGE· VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VCE • -lOV 
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V1 i---1 ]7 

~ 
VCE • -1.0 V 

lL"'l 

z2 v 
/.V' 
~ 
~ 

1.0 2.0 5.0 10 20 so 100 200 
'c. COllECTOR CURRENT. mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

g 
~ -600 
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Yee - COLLECTOR·EMlffiR VOLTAGE- VOLTS 

BASE CHARACTERISTICS* 
-iooo~~fl~l!100-,--,-rrl~ ~ 

TA ~ -55°'C 
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VBE- BASE-EMITTER VOLTAGE- VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

-1000 

-800 
1 

-200 

0 
0 

COLLECTOR CHARACTERISTICS* 

TA • 25°C 

-1.2 -1.6 -2.0 

VcE ·COLLECTOR-EMITTER VOLTAGE- VOLTS 

BASE CHARACTERISTICS* 

J: TA m 25oc 

I -100 mA 

l 
-20 mA 

's ~-IOmA 

j 
-0.4 -0.8 -1.2 -1.6 -2.0 

VeE- BASE-EMITTER VOLTAGE - VOLTS 
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COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4033 

TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 
VI -0.1.--~-.~,--.....---'°i--,-r.,.---. 

~ 'c . 10 's 1 
.:. -0.6 l-----+---+-+-1-----+--+--+-+-+-1-H 
~ 
!:; 
g -0.51---+-+-+-t----+--+--+-++1---
~ 
~ -0.4 >---+--+--++--+--i--t-++#--+il 

~ ~l ~ -0.Jt---+-+-++----+---t---''~ 
~-0.2 ~I,­

~ -o.1ryfE!JJ]~ 8~ 
~>~ 010 20 lO 100 200 lOO 1000 

1' 

'c - COLLECTOR CURRENT. mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1000.----.r---.--r--~....---.--. 

TA • llO°C=! 

100, ,,.. 
§· LL_ 

B o1-----11----1--+--+---+----1 

i 
~ 1.01-----11----t--+--+---+----I 

8 TA • 25'C-+---i 

~0.1 L :r 
:r 0· 010~ ---1~0 --:'_20,..---7:30---40~-7-50:---_-:'60. 

Yes - COLLECTOR TO BASE VOLTAGE - VOLTS 

NOTES: 

-9.7~ 
PULSE SOURCE 
tr. tf < 20nsec 

Z1N = 500 

~ 

BASE-EMITTER SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

! -0.4 l---+----+--+-+----+--->--+-1--+---t 
:Ii 
' -0.2 l---+-++-l--+---+--+-f-+----1 

~ 
01~0-20"-J....L~lO--l00'---200"'---'-~5~00--'1000 

le - COLLECTOR CURRENT - mA 

COMMON BASE OPEN CIRCUIT 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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~ lO§!l=fg~~~~~· 5 
~ --~ 
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R
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~ 1.!l1.1 -0.2 -o.5 -1.0 -2.0 -5.o -10 -20 -;o 

" V CB - COLLECTOR-BASE VOLTAGE - VOLTS 

T0 nAND Toff TEST CIRCUIT 

Vss +3.BV Vee -30V 

lKO 600 

PW= IOµsec 
DUTY CYCLE < 2% 

TO OSCILLOSCOPE 
INPUT l > lOOKO 
tr"' lOnsec 

(1) These ratings are l\miting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

"' 
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i 
g 
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-~ 
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10 

l.O 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

Yes • -60 v 

L 

0,1'---.J---'-----'--_,_-~ 
?5 50 75 100 125 150 

TA - AMBIENTTEMPERATURE - 'C 

COMMON BASE OPEN CIRCUIT 
INPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

N 
1-... 
~ 

"N 

'c • o 

J ~i.1 -0.2 -05 -LO -2.0 -5.0 

VEB - EMITTER-BASE VOLTAGE - VOLTS 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43. 7'C/Watt (derating factor of 22.8 mW /'C); junction-to-
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact values of le, IB 1, and IB 2• 
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2N4034•2N4035 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N4034 and 2N4035 are High-Gain Silicon P~P Transistors suitable for a 

wide range of applications including fast high-voltage switching, low noise, low-current requirements, and 

high-gain RF applications. Key performance parameters are: typical maximum available gain of 27 db 

at lOOMc, low- and high-frequency noise figures of3.5 db, andturn-onandturn-offtimes of40 and 150nsec 

respectively. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

-65°C to +200°c 

200°c 

3oo·c 

1.0 Watt 

0.36 Watt 

V CBO ColleCtor to Base Voltage -40 Volts 

V CEO Collector to Emitter Voltage (Note 4) -40 Volts 

V EBO Emitter to Base Voltage -5. O Volts 

IC Collector Current 100 mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N4034 2N4035 
Symbol t FACT 

Characteristic Min. Typ. Max. Min. Typ. Max. Subgroup 

hFE 4 DC Current Gain 20 50 70 100 

hFE 4 DC Current Gain 50 90 140 180 

*hFE la DC Pulse Current Gain (Note 5) 70 150 200 150 200 300 

"FE 4 DC Pulse Current Gain (Note 5) 15 30 30 60 

*VcE(sat) lb Collector Saturation Voltage (pulsed, Note 5) -0.2 -0.3 -0.2 -0.3 

VCE(sat) 4 Collector Saturation Voltage (pulsed, Note 5) -0.1 -0.14 -0.1 -0.14 

*VBE(sat) lb Base Saturation Voltage -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 

VCEO(sust) Ii Collector Emitter Sustaining Voltage -40 -40 
(Notes 4 and 5) 

hfe 4 High Frequency Current Gain 4.0 5.5 4.5 6.0 
(f = lOOMc) 

Cobo 4 Output Capacitance 2.2 3.5 2.2 3.5 

c11>o 4 Input Capacitance 4.0 5.5 4.0 5.5 

NF. 4 Noise Figure (f = lOOMc) 3.5 6.0 3.5 6.0 

r 'c b c 4 Collector Base Time Constant (f=80Mc) 40 40 

ton 4 Turn On Time (Note 6) 20 40 20 40 

toff 4 Turn Off Time (Note 6) 95 150 95 150 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

Units Test Conditions 

le 10 µA VCE = -1,0 v 
le 100 µA VCE = -1.0 v 
le 10 mA VCE = ·-1.0 v 
le 50 mA VCE = -1.0 v 

Volts le 50 mA IB 5.0 mA 

Volts le 10 mA IB 1.0 mA 

Volts IC 10 mA 1s 1.0 mA 

IC 10 mA 1s 0 
(pulsed) 

Volts 

IC 10 mA VCE = -20 v 

pf IE 0 VCB = -10 v 
pf 1c 0 VEB 7 "o,5 v 
db IC 1.0 mA VCE = -5.0 v 

RS 100 Cl BW = 15 Mc 

psec IC 10 mA VCE = -20 v 
nsec IC "' 50 mA, IBl "' 5.0 :mA 

nsec 1c "' 50 mA, 1st"' 1s 2 "' 5.0mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of l 75°C/Watt (deratlng factor of 5. 71 mW/°C); junction-to 
ambient thermal resistance of 500°C/Watt (derating factor of 2.06 mW /°C). 

(4) This rating refers to a high-current point where collector-to-einitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. , 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact values of le, 1s 1 and IB 2• 
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FAIRCHILD TRANSISTORS 2N4034 • 2N4035 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4034 2N4035 

.Symbol tFACT Characteristic Min. Typ. Max. Min. Typ. Max. Units Subgroup 

hFE 4 DC Current Gain 60 100 150 200 

hFE(-55'C) 4 Pulse Current Gain (Note 5) 30 60 70 100 

VCE(sat) 4 Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 Volts 

VBE(sat) 4 Base Saturation Voltage (pulsed, Note 5) -0.88 -1.1 -0.88 -1.1 Volts 

VBE(sat) 4 Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 Volts 

*1cEs lb Collector Reverse Current 15 15 nA 

ICES(+l25°C) 4 ·Collector Reverse Current 15 15 µA 

.Bvcoo la Collector to Base Breakdown Voltage -40 -40 Volts 

BVCES la Collector to Emitter Breakdown Voltage -40 -40 Volts 

BVEBO la Emitter to Base Breakdown Voltage -5.0 -5.0 Volts 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOfE: FACT Program End-Point Measurement Parameter. 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
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SATURATION REGION 
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VCE - COUfCTa!·EMllTER VOLTAOE - VOLTS 

VCE • COUfCTa!-EMllTER VOLTAGE- VOLTS 

' 

TA • 125°C 
-lllt-+-+--t--+-+-t~Htt-+-+-, 

I -601-+-+--+--+-+-=-f-,+Hff-+-+-, 

I ~ 1-+-+--+-+"-+--+­

.Y 
-20 t--+-+--+--t--t--+ 

-il.2 -il.4 -1.0 
VBE ·BASE-EMITTER VOLTAOE ·VOLTS 

-1001~..,-~~~-,-~-~-IO~iii~~~ 

t--+.T,-A """· '/5""'"C,.+--+--t--+-1sf' .• O ti t­
-1111-+-+--+--+--+--+--l~'O~mffif+--I 

-;: ~o~ 

:!! -2.01~ 
U~ wto l--+-+-+--t--+-+-=r=t11fft-+--I 

1--+-+-+-+--flB --1.0 ~ I ~t--l--t-+-+-+-t---Hftlfff'+-~ 
2 

-201-+-+-+-+-+-+-ttl///HNf-/U+-1 

'IJ/IL 
-il.2 -il.4 -il.6 -il.8 -1.0 

VBE- BASE-EMITTER VOLTAOE - ~ 

-100 
T·IOTA 

TA • -55°C --ll,O~ 
_.Lwl 

-Ill -;: 
~ 

.::z.9_mA 

le • ::u.J 
~ 
!!i 
u 

I 
-60 

0 
u 

" -20 

~ 0 
-il.2 -il.4 -il.6 -il.8 ·1.0 
VBE - BASE-EMITTER VOLTAGE-VOLTS 
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Test Conditions 

re 1.0 mA VCE = -1.0 v 

1c 10 mA VCE = -1.0 v 

1c 1.0 mA JB 0.1 mA 

re 50 mA 1s 5.0 mA 

Ic 1.0 mA IB 0.1 mA 

VCE = -30 v VBE 0 

VCE = -30 v VBE 0 

re 
Ic 

1c 

10 µA IE 0 

10 µA VBE 0 

0 IE = 10 µA 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

lOO 

""" 

k'.'. 

!::'.'.'. 0 
-ii.DI 

~ r..... Vg • 5.0V 

' ~ 
...... 

25~ 
v 

k'. y -55'";;. 
.I' 

v 
-ii.I -1.0 ·10 
le - COUfCTa! CURRENT·~ 

T'i 

h 

'!" ~ 
N 

-100 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

O!S -1.0..-....... ..,..,...,.--..,,,.,...,..T'T'"-,..-,--.-r..,--. 
> le· 10 le 

i 
j 
Ji-ii·'!Ji.,,.1-'--'-'--'--.,.._1.o,-J'-'-J..L..-.~IO--'-..J..J.-'-.-='100 

le - COUEC!a! CURRENT. mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le • 10 le 

i-

~;r... ..... ].... 

i-- _.,.. .!-' 
lo-i-- J...-1 
~ 

!.=I- ..... 

-1.0 ·10 ·I 

le -COUECTOR CURRENT-~ 



FAIRCHILD TRANSISTORS 2N4034 • 2N4035 

500 

200 

COLLECTOR-BASE llEVERSE 
CURRENT VERSUS REVERSE 

BIAS VOLTAGE 

Vee - COll£CTOR-fMIT1ER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le • W 181 • ID 182-t-
J.ii 

~ Vee • ·WV 

~ -~ 
~ ~ 

.k'.'.'. 
~ lS \- .x .k'.'. 
~ -v N 

~ 
~ 

....... 

I 
·lD -50 -100 -300 ·I 

le - COLLECTOR CURRENTS· mA 

STORAGE TIME VERSUS TURN ON 
ANO TURN OFF BASE CURRENTS 

~.5~~~~~7J~~lZ~~lZl~ 
1-clc,,_i~l.+..D m....,A --+--W . 

ve ·-Dv J_ L JLI 
~ --0 • .c1--+-+-+-+-lh~l~;p•--1~JLJ-+-+----I 

1-D.3 >--+--+---+-.<.L-+-+>-'--#__..,.l.4'.,....+--+-7<+-V ...... 
~ JZ[l A'> .X 
~ ~.21--1---Hi.<-+L,,_..,.L'.l<-+-...... A:._..,.+--'({"-f-+---1 

~ vv~ ~-~ 
j: ~.ll-+----h'-L_h·"+-1"---bo-"l-J.....--+-' +-+--I 

~y 

~-1 ~.2 ~.3 ~.4 ·D.5 

I B 2 • TURN Off BASE CURREN! • mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

I B 2 • TURN Off BASE CURREN! • mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

·lllllO 

~ 

[5 •100 

~ 
Ill 

~ -ID 

~ 
8 -1.0 

Jl 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

~ 

VCE • -20V 

17 

~ v 
z 

Ll 
L. 

50 15 UIQ 125 150 
TA -AMBIENITEMPERATuRE. •c 

SWITCHING TIMES 
VERSUS 

.AMBIENT TEMPERATURE 

115 

181 • 182 • 5;DmA ~ 
mf-t-+-t--+-+-:..!=+-+-+-l 

~ 

5() 100 150 200 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

ls2 ·TURN Off BASE CURREN! - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

·25 ........... --..-.,.,,....,.....,.,........,,-..,.......,.--,.,.-.-, 
ic • 5DmA I 1 1 

t--vc • -1ov I 1 7 1 
1!-20 ~ 'i 1 II 
i .15 1 j I/ 1 
~ t 1 -1.~'~i 
; -w [ 1 ii 1 '.L 
~ l V-[I 
_; -5.0 J--1--t---it-+-1-tt-_j_-+--+t--+-+-----1 

111 0 0~~5.D~--~w~~-15-'-'--_~20--'-~~ 

192· TURN Off BASE CURREN!· mA 

6.0 

5.0 

.... 4.0 

I! 
== 3.0 ;:; 
if 
<. 
u 2.0 

1.0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~I 

iif h;:: §,, 
J-CGf.I>·~ ""' t---H~~ 0 

·""'~~ f. r----. 

D 
~.l ·l.D ·W ·30 

REVERSE BIAS VOLTAGE· VOLTS, 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ +3.01---+-,"1-J-+H--HJ+-f+-j'--1---'f-+-l 
> 

·2.0 -3.D -5.0 ·10 -20 -50 
I Bl ·TURN ON BASE CURREN!· mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

CONTOURS OF. CONSTANT 
BANDWIDTH PRODUCT (frl 

~·!1·~.o~~~~-'""10~~~~ 

le - COllECTOR CURRENT· mA 

-50 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

Vee • ·pi: L '-1.1 

~~~.o__._...._.....__,_w'=--.._._~-so..,........,-1~00_._ 

le • COLL£CTOR CURREN! • mA 

~.5 

FALL TIME VERSUS TURN ON AN[ 
TURN OFF BASE CURRENTS 

le· I mA FI_I 1 1 
Ve • - OV 

if f I/ I 
I]~ ~ 

j 1 .f 
i /:,J, 

IT 1 IT 
_=-o. I IL 1 

1 ii J 
-5.D -10 ·15 

192 ·TURN Off BASE CURREN!· mA 

·25 
.L 

D 0 ~.1 ~.2 ~.3 ~.4 
192 ·TURN OFF BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

v88 • +3.0V 

IKQ 

VIN Viv ~Q 820Q 

P.W. • 500 nsec r 
t,and~·lnse<:~ 

0 liJf 

ZIN" 5()Q 

vcc • -JOV 

595Q 

To sampling 5cope 
Rise Time < 1 nsec 
Input Z ~ 100 KSl 
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FAIRCHILD TRANSISTORS 2N4034 • 2N4035 

INPUT ADMITTANCE VERSUS 
FREQUENCY­

OUTPUT SHORT CIRCUIT 

~w.____.__30..___.~~,..........~~.____.__300 ........... ~~ 

f - Frequency - M: 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
50,.......,--r-.-""T"-...--ir-r--,--.-~......, 

r-; VcEI. )o v+----+-+-+-+-1-+-+---i 
f • 10011< 

TYPICAL COMMON EMITTER "Y" PARAMETERS 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-

INPUT SHORT CIRCUIT 

f • FREQUENCY • II< 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-INPUT SHORT CIRCUIT 
3.0..-r-r-.--.,........,,........,.-,.......,-,.............,......., 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

A:-b:J 
~ 
\ 

~ 
~ 

~ 300 
f • FREQUENCY - II< 

~ 

N 
~ 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT AND 
VOLTAGE-OUTPUT SHORT CIRCUIT 

~rr-r-r-i-ri--r-r-c:i:;:::,PI 
~ vJe :r.5J v---i..--'!"~=l+-'-+-+--11-11-+t""--+-+-I 

~ ~I-+-+--+--+-+--<>-+-+--+--+-........ ~ ~~f~·-~~11<-+J..L+-~~·-+-+-1-+-+--l--I 
~ If ~ 

I 120~-+fH-+-+----+-+-+--+-+--lf-I 

I M~-+t--+--+-+----+-+-+--+-+--lf--1 
Q l 
I - ~It 
,;:-

o!--'-~-s~.o....1--~w-'-+-.15-'--~~,..........~~:-'-~~ 

le - COLLECTOR CURRENT- mA 

DO -S.O -W ·15 ·20 ·25 ·30 0o -s.o -10 ·15 ·20 ·25 ·30 
le· COLLECTOR CURRENT ·mA le • COUfCTOR CURRENT- mA 

SMALL SIGNAL CHARACTERISTICS (f = 1 Kc) 

tFACT 
2N4034 2N4035 

Symbol Subgroup Characteristic Min. Max. Min. Max. 

hie 4 Input Resistance 1.0 8.0 4.0 12 

hoe 4 Output Conductance 2.0 24 8.0 40 

hre 4 Voltage Feedback Ratio 3.0 4.0 

hfe 4 Forward Current Transfer Ratio 50 300 150 450 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

N IY2~2 --t-H 
G • 4Gn aiZ-+-t-1 

I • FREQUENCY • II< 

NOISE FIGURE VERSUS 
"SOURCE RESISTANCE 

AND COLLECTOR CURRENT 

H 

·l.O ·10 
le 7 COLLECTOR. CURRENT • mA 

9.·333 

Units 

K'2 

µmho 

x10·4 

~ 
E 
E 

Ii! 
~ 

~ 

I 
Ill 

! 
>f 

~ 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 
3.0 

.Ll -b~. 
1.0 .l 

VCE • ·5.0V 

f • 10011< 

0.1 
"11re 

O.Olo -s.o -10 ·15 ·20 ·25 -30 
le • COLLECTOR CURRENT • mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

AND VOLTAGE-INPUT 
SHORT CIRCUIT 

5. 0 

1 
VCE • -S.OVj 

ic • 10 mA 
I 

~ 4.0 

!! 
~ 
:;; 3.0 
~ 

~ .... 2.0 

I 1.0 

~ 
-~ 

k'.:'.: 

vF J_"11re 

l.--1 ..v 
30 50 100 

f • FREQUENCY - 11< 

Test Conditions 

re 
re 
Ic 

re 

w 

8.0 

6.0 

4.0 

1.0 mA 

1.0 .mA 

1.0 mA 

1.0 mA 

~ 
1 
J; 

VCE = 10 v 
VCE = 10 v 
VCE = 10 v 
VCE = 10 v 

NOISE FIGURE 
VERSUS 

FREQUENCY 

j 

I 

r-.,. Ll 

2.0 fie • 1.0 mA 

VcE • ·5.0V 

Rs• IOO!l 

~o-4 w·3 .10·2 10·1 1.0 w 
I • FREQUENCY • II< 



2N4046 • 2N4047 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH SPEED ••••••••••• t0 n = 35 ns (MAX) AT 500 mA 
• • ••••••••• t011 = 65 ns (MAX) AT 500 mA 

• HIGH VOLTAGE •••••••••• LVeEO = 30 V (MIN) (2N4046) OR 50 V (MIN) (2N4047) 
• HIGH GAIN ••• ; •••••••• hFE = 30 (MIN) AT 500 mA, 1.0 V 

•••••••••••• hFE = 25 (MIN) AT 1.0, 5.0 V 
• LOW SATURATION VOLTAGE ••• VeE(sat) = 0.65 V (MAX) AT 800 mA 

••• VeE(sat) = 0.75 V (MAX) AT l.OA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
V CES Collector to Emitter Voltage 
VeEo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le DC Collector Current 

-65°Cto +2oo•c 
+200°C Maximum 
+300°C Maximum 

3.5 Watts 
0.8 Watt 

2N4046 2N4047 
50 Volts 80 Volts 
50 Volts 80 Volts 
30 Volts 50Volts 
6.0 Volts 6.0 Volts 
500mA 500mA 

ELECTRICAL CHARACTERISilCS (25°C Free Air Temperature unless otherwise noted) 

2N4046 2N4047 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

VeEO(sust) Collector to Emitter Sustaining Voltage 30 50 

VeE(sat) Collector Saturation Voltage (Note 5) 0.5 0.75 0.6 J.95 

VcE(sat) Collector Saturation Voltage (Note 5) 0.3 0.42 0.4 0.52 

ton Turn-on Time (Note 6) 18 35 18 35 

to ff Turn·off Time (Note 6) 45 60 45 60 

hie High Frequency Current Gain (f = 100 MHz) 2.5 4.5 2.5 4.5 

Cobo Common Base, Open Circuit Output Capacitance 6.0 12 4.8 10 

cibo Common Base, Open Circuit Input Capacitance 40 55 40 55 

Additional Electrical Characteristics on page 2 
Notes on page 4 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 

Volts 

Volts 

ns 

ns 

pf 

pf 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-51 outline 

'------.1-j~g,DIA. 
:i~~OIA.··""-----<1 

.125 

.009 

Seatiri L 

'l LEAD_S 

:g~~DIA. 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 

.... 
Collector 

Collector Internally connected to case 
Package weight is 1.1 grams 

TEST CONDITIONS 

le = 10 mA (pulsed) Is= 0 

le= lOOOmA(pulsed) Is= 100 mA 

le = 500 mA (pulsed) Is = 50 mA 

le= 500mA 181 =50 mA 

le= 500mA, 181 =50 mA 
ls2 = -50 mA 

le= 50 mA VeE = lOV 

IE= 0 Ves = lOV 

le =0 VES = 0.5 v 
_..::_:_ 

*Planar is a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N4046 • 2N4047 ,':, 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

< 
E 

i 

2N4046 2N4047 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 40 90 150 40 90 150 

hFE DC Pulse Current Gain (Note 5) 30 50 20 45 

hpE DC Pulse Current Gain (Note 5) 30 65 30 GO 

hFE DC Pulse Current Gain (Note 5) 25 65 15 G5 

hFE DC Pulse Current Gain (Note 5) 20 GO 20 GO 

hFE DC Pulse Current Gain (Note 5) 20 45 15 40 

VeeCsat) Collector Saturation Voltage (Note 5) 0.11 0.25 0.19 0.25 

Vee( sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.2G 

VeeCsat) Collector Saturation Voltage (Note 5) 0.22 0.32 0.31 0.4 

Vee<sat) Collector Saturation Voltage (Note 5) 0.4 0.65 0.5 0.8 

V6e(sat) Base Saturation Voltage (Note 5) O.G4 0.7G O.G4 0.7G 

V6E(sat) Base Saturation Voltage (Note 5) 0.75 0.8G 0.75 0.8G 

V6E(sat) Base Saturation Voltage (Note 5) 0.89 1.1 0.89 1.1 

V6e(sat) Base Saturation Voltage (Note 5) 0.9 0.95 1.2 0.9 0.95 1.2 

V6e(sat) Base Saturation Voltage (Note 5) 1.0 1.5 1.0 1.5 

V6e(sat) Base Saturation Voltage (Note 5) 1.1 1.7 1.1 1.7 

leBO Collector Cutoff Current 0.25 1.7 

lcBO Collector Cutoff Current 0.33 1.7 

le60(+85°C) Collector Cutoff Current 25 120 

le60(+85°C) Collector Cutoff Current 25 120 

BVeBo Collector to Base Breakdown Voltage 50 80 

BVces Collector to Emitter Breakdown Voltage 5\1 80 

BVEBO Emitter to Base Breakdown Voltage G.O G.O 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4046 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

10 so 
VcE • COLLECTOR·EMITTU! VOLTAGE ·VOLTS VCE • COUICTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

800 

600 

0.4 0.8 l.2 l.6 2.0 0 0.4 0.8 l.2 l.6 2.0 
VCE ·COLLECTOR-EMITTER VOLTAGE· VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 
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UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 
µA 

µA 

µA 
µA 

Volts 

Volts 

Volts 

TEST CONDITIONS 

le= 100 mA VeE = l.OV 
le= 500mA YeE = l.OV 
le= 300 mA VeE = 1.0V 
le= 1000 mA Yee= 5.0V 

le= 10 mA VeE = 1.0V 
le= 800 mA Vee= 2.0V 

le= lOmA 16 =1.0 mA 

le= lOOmA 16 = 10 mA 

le= 300 mA 16 = 30 mA 

le= 800 mA 18 = 80 mA 

le= 10 mA 16 = 1.0 mA 

le= 100 mA 16 = 10 mA 

le= 300 mA 16 = 30 mA 

le= 500 mA 16 = 50 mA 

le= 800 mA 16 = 80 mA 

le= lOOOmA 16 = 100 mA 

IE= 0 Vc6 =40V 

le =0 Vc6 =GOV 

le=O Ve6 =40V 

IE =0 Vc6 =GOV 

le= lOµA le=O 
le= lOµA VBE = 0 

lc=O le= 10 µA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

160 Vc~;:ov 

rot--+-+++--+--+-++t--t--t-T-tt-4 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.8 ;-r 
!:; le a 1015 
g 0.7 t--++++--+--+-++t--t--+-+t+--i 
::5 
< 0.6 t--++++--+--+-++t--t--+-+t+---l 
~ ~ 0.5 t--++++--+--+-++t--t--+-+t+-11-l 

! 0.4 If 
i!5 o.i t--++++--+--+-++t--t--t--tioHIL"---1 

R~ 85)': 
- 0.21::--++++-+-t-+t-f--f-7~++---i f=:::t== ~25 ,c t O.l ~U+r$~*1ol:2::1=-+-l_j_-l-W-I 
~ o.__~~....,...._,_~.__.__~.._.__c-! 

l.O 10 100 UXXJ 

le - COLLECTOR CURRENT - mA 



~ 

~ a 
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~ 
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BASE CHARACTERISTICS 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

50 

0.1 
0 

20 

1 
Vee • civ 

f7 
v 

-rZ-vz 
~ 

/ 

25 50 7S 100 125 

TA -AMBIENT TEMPERATURE - °C 

OL-1..-'--'--'--'--L.......J~L.......J--' 
0 20 40 60 100 

VCE - COLlECTOR-EMI TTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
1000 

llXJ 

600 

400 
llJi y 5mA 

200 

0.4 0.8 1.2 l.6 2.0 
VtE - COLLECTOR-EMITTER VOLTAGE -VOLTS 

FAIRCHILD TRANSISTORS 2N4046 • 2N4047 

c .. 
0.5 

0.4 

I i!i 0.3 

B 
e 0.2 

~ 
~~ 0.1 

0 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4046 • 2N4047 

0 0.4 0.8 l.2 1.6 2.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
100 

I- TA'. 25ocl 

~ y 
~ y 

~ 

Cu,. - INPUT TRANSITION CAPACITANCE t-
le -'"ii1=' ~lnd2N«l41 

J:: 
CCllJOI_ OUTPUT CAPACITlNC\ 

- 2 

IE • 0 2N4041 -- - --

50 

~ 
;!: 10 

~ 
;:s s.o 

0 20 40 o.s 1.0 5.0 10 

Vee - COllECTOR-BASE VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS 

2N4047 

COLLECTOR CHARACTERISTICS 

VCE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

V CE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 
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50 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.6 ' ' 

I 

le· io i8 
~ 1.41--+-+++--+--+-+++--+--+-+++---l 

~ 1.21--+-+++--+--+-+++--+--+-+++---l 

:>~ A 
1.0 l-+-t++--i--++t-1--1--+-++.;,..""' 

2 vW i 0.8 ~y 
:ii 0.6 6---1-+'*'*"~=ocl--F-+-l-..Y.j..o<:::!-V-+++.H 
~ I-~ 

0.4 ~:i:-+++--+--+++l--l--+--1-+-+--l 

~~ 
>m 0.2 1--+-+++--+--+-+++--+--+-+++---l 

10 

160 

140 

20 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 

""I 

~] -f 
~ 

IZ 
I\ lfTI / II 

h\11! 

7 
250 

7 v 

IS vt-
~ 

Ti 
!i:7 

50 100 500 1000 

le • COU£CTOR CURRENT - mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • 5.0V 

v ~ 
~ N 

tA1 v i-- ~ v ~ \ ,,,; 

v/-1 
v 

0 
1.0 10 100 1000 

le - COLlfCTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.8 ::; 
g 0.7 

~ g 0.6 

~ 0.5 

~ ;:: 0.4 
:ii 

e o.3 
bl 

g 0.2 
j:::::,,..J 

:(j 0.1 

0 
1.0 

~ 
8SOSI, 

y 25°C 

10 100 1000 

le - COLlfCTOR CURRENT - mA 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ •t--~-r-~ f-+--+--il--+-+-1 

~ ! 31---+-+---.o..+-+--c>lt--+-+....'l-I 

Ill I 2 

191 • TUIN ON BASE CURRENT • mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

FAIRCHILD TRANSISTORS 2N4046 • 2N4047 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4046 • 2N4047 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
~....-~~~-.-~~~~~~ 

1 f 

181 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 100 150 
191 - TUIN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN .ON 
AND TURN OFF BASE CURRENTS 

i!i 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I 2001-----1-t--+~ .f--t--+--.1 

! 
Iii 
! 1001----11----i,,__-1---1---i---1 

191 • TUIN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

300..-~~~-~-.--.--~--. 

1 

1200 

! 
Iii 

'•. 800mA 
Vee• 30V 

i 100 l--+-+--+-,,.c.+---1---b-'"""I 

~ 

0~0--'-T.~,.--'--~1~00--''--~150=---'---::!200 °0!----'-~100,,.,__..__,,.200,.--~-~300 

lc - COllfCTClR CURRENT - 111A 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

f-•c · 101 81 ·101 82 
Yee• 30Y 

500 

~ 

r-

I a1 - TURN ON BASE CIJRRENT • mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

-~ 

; -r-
t,. 

F-"1 

i..-1--i 

lcRJ500mA 

1BJ • 1a2~ ~mA--1 

I 91 - TURN-ON BASE CIJRRENT - mA 

SWITCHING TIME TEST CIRCUIT 

V1N = +9.7 

tr & If~ lns 

P.W."' lus 

-3.8V 

lkO 

1.ClµF 

YINL 

1620 
I 

0 

VJC·~rl 
ZS ~ U 100 Z1N = 500 

+30V 

I a1 - TUIN ON BASE CIJRRENT - mA 

TO SAMPLING SCOPE 
tr < lns 

ZIN ~ lOOKO 

le - COLLECTOR CURRENT - mA TA -AMBIENT TEMPERATIJRE - "C DUTY CYCLE < 2% 
lc "' 500mA, 181 "' 50mA, 182 "' 50mA 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give ·a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW!°C). Junction to ambient thermal 

resistance of 219°C/Watt (derating factor of 4.56 mW/"C). 
(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle= 1 % . 
(6) See switching circuit for exact value of le, 101, and 102. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N4134 • 2N4135 
NPN LOW NOISE RF AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• LOW NOISE FIGURE -- 2.5 db MAX @ 60 MHz 
5.0 db MAX @ 450 MHz 

• HIGH STABLE GAIN IN UNNEUTRALIZED AMPLIFIERS -- 20 db MIN @ 60 MHz 
8 db MIN @ 450 MHz 

• LOW FEEDBA.CK CAPACITANCE-- 0.5 pF MAX 

• GUARANTEED FORWARD AGC 
ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Note 2l 

at 25°C Ambient Temperature [Note 2l 
Maximum Voltages 

Veeo Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 31 
Veeo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

SYMBOL 

NF 

PG 

NF 

PG 

PG 

Ccb 

h,. 

h1. 

h,. 
h" (-55°C) 
Veeo (sust) 
BVeeo 
BVeeo 
Yse (sat) 
Ve, (sat) 
leeo (150°C) 
leeo (25°C) 

Notes on page 2 

CHARACTERISTIC 

Noise Figure (2N4135 only) 
(f = 450 MHz) [Note 5l 

Power Gain (f = 450 MHz) (2N4135 only) 
(Adjusted for min. Noise Figure; Note 5) 

Noise Figure (f = 60 MHz) 
[Note 6l 

Power Gain, Neutralized (f = 60 MHz) 
(Adjusted for min. Noise Figure; Note 6) 

Power Gain, Unneutralized !f = 60 MHz) 
!Note 7l 

AGC Voltage for 30 db Gain Reduction (f = 60 MHzl 
INote 7l 

Collector-Base Time Constant (f = 80 MHz) 
Maximum Frequency of Oscillation 
Reverse Transfer Capacity 

Common Emitter 

High Frequency Current Gain 
(f = 100 MHz) 

(2N4135 only) 

High Frequency Current Gain (2N4134 only) 
(f = 100 MHz) 

DC Pulse Current Gain [Note 4l 
DC Pulse Current Gain !Note 4l 
Collector to Emitter Sustaining Voltage [Notes 3 and 41 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 

-55°C to +200°c 
+200°c 

0.3 Watt 
0.2 Watt 

30 Volts 
30 Volts 
3.0 Volts 

MIN. TYP. MAX. 

5.0 

8.0 10 

2.0 2.5 

17 21 24 

20 23 25 

19 22 24.5 

2.5 5.0 
3.25 

0.25 0.37 0.50 

4.25 8.0 

3.5 8.0 

25 200 
10 
30 
30 

3.0 
0.92 
3.0 
50 
50 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-72) 

' ' .230 DIA 

:mo1A~11 ·11 209 . 

.030 ao 
MAX WJ,70 

Seating t- i 
Plane 

4 LEADS n n n .500 MIN 

:m01A u u u_l 

COLLECTOR 

CASE 

NOTES: All dimensions in inches 
Leads are gnld·plated kovar 
Package weight is 0.4.'. gram 

UNITS TEST CONDITIONS 

dB I,= 1.0mA Yes= 15V 
Rs:::::; 130 n 

l,=1.0mA Yes=l5V 

dB I, = 1.0 mA Yes = 15 V 
Rs:::::; 300 n 

dB I, = 1.0 mA Ves = 15 V 

dB 1, = 5.0mA VAGc = 13V 

Volts Vee = 28 V 

ps le= 4.0mA Yee=lOV 
GHz I,= 4.0mA Yes= 15 V 
pF 1, = 0 Ve,=10V 

f = 1.0 MHz 
(Emitter & Can Guarded) 

le= 4.0 mA Vc,=lOV 

le= 4.0mA Ve,=lOV 

le= 4.0 mA Ve,=lOV 
le= 4.0mA Ve,=lOV 

Volts le= 1.0mA Is= 0 
Volts le= 1.0 mA 1, = 0 
Volts le= 0 I,= 100 µA 
Volt le= lOmA Is= 5.0 mA 
Volts le= lOmA Is= 5.0 mA 
µA 1, = 0 Ves=lOV 
nA 1, = 0 Yes=lOV 

''' Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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I FAIRCHILD TRANSISTORS 2N4134 • 2N4135 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratin~s give a maximum junction temperature of 200°c and junction to case thermal resistance of 583°C/Watt (derating factor 1.72 mW/°C); junction to ambient 

thermal resistance of 875'.C/Watt (derating factor of 1.14 mW/°C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
[5) Test conditions are as shown in Figure 1. Noise Figure. referenced to AIL type 70 Hot-Cold noise standard. Noise Figure includes second stage contribution of 5.0 db. 
(6) Test conditions are as shown in Figure 2. Amplifier Gain is measured with amplifier input tuned for minimum noise figure. Neutralization is used to minimize input bandpass 

skewing. With neutralization network removed, amplifier gain will be 2 to 3 db lower, but noise figure will not change measurably. 
(7) Test conditions are as shown in Figure 3. 
(8) Socket Capacitance is typically 0.5 pF and will degrade amplifier gain and stability. Best performance is obtained by omitting sockets and soldering or clipping transistor to 

the ground plane. If a socket is required, a shield should be used between the base and collector socket pins. 

COLLECTOR CHARACTERISTICS* 
12 TA - -SS,C 

0.12 mA 

~.......t- oJmA 
~ 8.o ], :.-' .....+- 0°.!6 mA 

B 1'/y- 0.14 mA 
~ 6.0 ~ 

S~ v __ O.IOmA 
4·0rJl/c;;;:=f=.j-f-f-+:'o.:!o8:':"m7'A FM 

--" 2.0 11J~·~=l==1==i:=i::=l:"'::0.~06::mA:i=::::j:::::::::j 
"' 0.04 mA t---t--"< 

0.02mA~~ 
0 0~---4-.0----8-.0 ...... _.12 ....... __ 1_6 ...... _.20 

VcE-COLlfCTOR VOLTAGE-VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o rot---+-+-++-t---+-:;;..kt--+-~ 

~ 
~ OOt---+-+-+-t-----,lo'--+--+-t+<r---+-~ 

~ g sol--l--+..14--t--.,....::+-++'.-\--+-~ 

~ ~i--...£1-+Ho-£.-t---b...l-'l'T''"\\.:I-~ 
i'l 
~ 30 
3' 
~ 201""""=-++++-t----+-+++-~-'I 

00.1 0.2 0.5 1.0 2.0 s.o 10.0 20.0 
le - COLlfCTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

2.0 t---+-+-+-t--+--+--+-++--t---+--+-1H 

~ ~C_loo-.r-t-t--+--+--+-++--+---+-+-"H 
1.6 t---+-t-Nt-~r"'.d--+-+++--+--+-+-H 

" z 
< 

~-o 
e N 

·~ 1.2 000""-tit-

< 
u ~{o 

o.s N 

0•40.1 0.2 o.s 1.0 2.0 s.o 10 20 
REVERSE BIAS VOLTAGE - VOLTS · 

50 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

121-T.:.:_A _,_· 2S_,C-+---+--+-+--+-~ 

io Vo~ 
k::~~ 

~ 8.o W/ ~ f-::::l= 
!!5 -1!~ o.tomA 
~ 6.0 I //)]7 ..)--"""" ] 
t; I/ILL~- o.08 mA 

~ w~ J _" 4.0 f-_J--16~7-1"=--+---+-+-+o.06 mA l---t-

2.0 _,_ 
!£:_ 

0.04 mA 
o.JmA 

oL-..._...__._...._ ....... _.,__.l __ ..._..1e~·o ..... 
4.0 8.0 12 16 20 

!!? 2.4 

g 2.2 

~ 2.0 
~ 
~ 1.8 

~ 1.6 

~ l.4 

"' l.2 
15 1.0 

~ 0.8 

~ 0.6 
0.4 

>'d 0.2 

VcE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

1c·T1 8 
TA •2S°C 

TA• IOO°e 1--], 

1 
L 

z ~ 
1-V 

~ ....,;; Tc~ -55°C 

00.1 0.2 O.S l.O 2.0 5.0 10.0 20,0 

'Is. 

I:: 

le - COLLECTOR CURRENT - mA 

COMMON EMITTER FEED-BAC.K 
CAPACITY VERSUS 

COLLECTOR VOLTAGE 
1.0 ..--~~~-r---r---.-r--~~,---. 

t--+-+--+--+-+--1-1---+ ic·o 
f•l.OMHz 

~ o.s l--+-+--+--+-+--t-1---+---t--l 

;:i 0.6 ~+-+--+--+--+--1-1---+---t-~ 
~ r~-'l<--+--+-+-+--t----t--+-t---t 
~ o.4 K ___ , 
ill TA•2S°C I~ 

i 0.2 t---+--+--+--+---+--t-t--+--+---t 

Yes - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

9-339 

COLLECTOR CHARACTERISTICS* 
12

1-TA_.+100_0--tc-t--+-+--+---+- I~ 
*~· 

VCE - COLlfCTOR VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.3 T 
le· 21 8 

!9 1.21-'--+--+-+-+--+---l--+-+-+-+---I 
~ 
~ 1.1 t---+-+-++-+--+-+-++-+v-

~ 1.0 l---+-+++-+--+++t ... /4-----1 
i'l TA·-ss0e~ I 0.9 i----t-H +-- TA. 25oe v .......... 

0.8 i....-1"" v 
~ VL__l ..-!-' 
:\ii o.1 r-b..+--Ff+v-+-1--T'."'.-T~A ·;J.1""'00,Fctt-t----i 

>'i!i!.o.6H 

o.sr-~-+-~-~~-+-~-~~ 

O.l 0.2 0.5 l.O 2.0 5.0 10.0 20.0 

IK 

~ soo 

200 
as 100 s so 

" ~ ~ 
e io 
15 5.0 ! 2.0 

1.0 

~~ o.s 
0.2 

le - COLLECTOR CURRENT- mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

v~-1oJ.1ts 

IZl 
I.LI 

.LI 

v 
12" 

L 

L 

O.IO 10 20 30 «J 50 00 70 BO 90 100 

TA - AMBIENTTEMPERATURE - •e 



20 

1i 16 

_u 4.0 

JO 

BASE CHARACTERISTICS* 

I 
TA •2S°C ~mA-

4.0mA 

6.0mA 

8.0mA 

le·lOmA 

o.z 0.4 0.6 0.8 

Ve~ - BASE VOLTAGE. • VOLTS 

INPUT ADMITTANCE VERSUS 
FREQUENCY - OUTPUT 

SHORT CIRCUIT 

1.0 

I---' 
IE •2.0 mA 

Yee• IOV 
2S 

g 
E 
' 20 

~ 
i IS 
!ii! 
~ ~' 10 

" 5.0 

0 
1.0 

fJ 

l!t_ 11 
~· rr 

Jd'TI~ 
Il 

5.0 10 SO IOO SOD 1000 

f - FREQUENCY - MHZ 

INPUT ADMITTANCE VERSUS 
EMITTER CURRENT -

OUTPUT SHORT CIRCUIT 
f "60Nffz 

z.o 4.0 6.0 8.0 10 12 

FAIRCHILD TRANSISTORS 2N4134 • 2N4135 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE AND 

COLLECTOR CURRENT 

IE - EMITTER CURRENT - mA 

POWER GAIN VERSUS 
FREQUENCY 

: JOl----+-+-+-t--_"'J--'11-]7~1-+--+-+---i 
i§ ~ ~ 
ffi "'-. I '\ UNNEUTRALIZEO 
~ 20l----+--++-t~~-"'1<::~~COrMTMO~NTBA_~~ 

E~l 
UNNEUTRALIZEO~N 1 ~ COMMON EMITTER L::> ~ 

10 r---+--;--,-+--'=-lr--+--+-'1"<11".._...~c-1 

so 100 500 1000 

I - FREQUENCY - MHz 

TYPICAL "Y" PARAMETERS 

6.0 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-

INPUT SHORT CIRCUIT 

t--IE·Z.OmA 
Vee· lOV 

l!i 5.0 

"l1 
E 

.:. 4.0 
!.! 
~ 
~. 3.0 

!5 
~ 2.0 

§. 1,0 

0 
1.0 

boe 

_l 

~ !Ice 
v ...¥1 

5.0 10 so 100 SOD 1000 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE VERSUS 
EMITTER CURRENT -
INPUT SHORT CIRCUIT 

0 0 2.0 4.0 6.0 8.0 10 12 

100 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY - INPUT 

SHORT i:l.RCUIT 
1E1:omA 
Vee· 1ov 

t-~ 
~ 

12 ~ 
2l 1 

-1>i.v 
i- ~ 

-211.0 5.0 10 50 100 500 1000 
f - FREQUENCY - MHz 

FORWARD TRANSFER 
ADMITTANCE VERSUS EMITTER 

CURRENT - OUTPUT 
SHORT CIRCUIT 

-120~~~~~~~~~~~ 

0 2.0 4.0 6.0 8.0 10 12 

6.0 

5.0 

4.0 

l.O 

z.o 

1.0 

NOISE FIGURE AND 
SOURCE RESISTANCE 
VERSUS FREQUENCY 

vc~TI 
1E· i.o~A 

.n. 

~ 
"j . kJ 

NOf~FIGUR E ~ 
AT OPTIMUM SOURCE I'\ 

··. 

I 

600 

500 

100 

1.0 5.0 HJ 50 100 500 1000 

1.2 

i 
~ l.O 

!;! 
~ 0.8 

~ 
< 
E5 0.6 

~ 
; 0.4 

~ 7 0.2 

f - FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY -

OUTPUT SHORT CIRCUIT 
TTIT 

1-IE-Z.OmA 

f-Vce • lOV 

-b,!L 
rr 

~ 
/ 

0 
1.0 

...d--1 
5.0 10 so 100 

-<Jre 

500 1000 
f - FREQUENCY - MHz 

.·,: 

REVERSE TRANSFER ADMITTANCE 
VERSUS EMITTER CURRENT -

INPUT SHORT CIRCUIT 

-<1.4~~~~~~~~~~~ 

o z.o · 4,0 6.o a.o· 10 12 
IE - EMITTER CURRENT - mA IE - EMITTER CURRENT - mA IE - EMITTER CURRENT - mA IE - EMITTER CURRENT - mA 

• Single family characteristic on Transistor Curve Tracer. 

C3 RFC 

15kfl 

13kfl 

·2SV 

•see Note 8 

FIG. 1 450 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 

(2N4135 only) · 
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L1 - C1 300 pF, PORCELAIN CAPACITOR: CAPACITOR LEADS 

FORM L1; LEAD DIAMETER 0.025, LENGTH 1-3/8" 

FROM INPUT CONNECTOR TO BASE PIN OF TRANSISTOR 

(VITRAMON VY 12C301 OR EQUIVALENT) 

L2 - 1 TURN, #22 TINNED WIRE 1/2" DIAMETER, 5/16" LONG, 

CENTER TAP 

C2, C3, C5 0.8 - 10 pF, AIR VARIABLE (JOHANSEN 2950 OR EQUIVALENT) 

500 pF, UNCASED CERAMIC (CENTRALAB DA121 OR 

EQUIVALENT) 

RFC 6" #30 ENAMEL WIRE, CLOSE WOUND, 1/16" DIAMETER 

FEEDTHROUGH CAPACITORS ARE lOOOpF <:;ERAMIC (ALLEN-BRADLEY FASC 

OR EQUIVALENT) 



FAIRCHILD TRANSISTORS· 2N4134 • 2N4135 

*See Note 8 

' 

·28Y 

,. 
' ' ' ' ) 

I 
I 

2.2k {l 

,.001 uF .01 uF 

~ 
·28Y 

c: ... 
N .... 

3.9k0 

7500 

Cl ... 
"! .. 

Cz 

L1 - 15 TURNS NUMBER 30 ENAMEL WIRE, CENTER TAPPED, 

WOUND ON 0.156" I. D. TOROID (MICROMETALS T30-13 OR 

EQUIVALENT) INDUCTANCE 0.32 µH 

FIG. 2 60 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 

C1 . - 62 pF DIPPED MICA CAPACITOR 

c 2 - 5i pF DIPPED MICA CAPACITOR 

c 3, C4, C5 - 0.8-lOpF, AIR VARIABLE, (JOHANSEN 2950 OR 

EQUIVALENT) 

APPROXIMATE CAPACITANCE, 

5 TURNS NUMBER 18 ENAMEL WIRE, .AIR WOUND, 

5/16" INSIDE DIAMETER, 3/8" LONG,' INDUCTANCE 

0.14 µH. 

PRIMARY: 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 

EVENLY AROUND 0.156" I.D. TOROID (ARNOLD A4-310-125SF 

OR EQUIV~LENT) INDUCTANCE 0.82 µH, SECONDARY: 3 TURNS, 

NEUTRALIZATION WINDING: 3 T CLOSE WOUND 

BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 

FIG. 3 60 MHz POWER GAIN 
AND AGC CIRCUIT 

Ll - 7 TURNS, NUMBER 22 ENAMEL WIRE WOUND ON 0.156" I. D. 

TOROID FORM, ARNOLD ENGINEERING COMPANY, 

TYPE A4-310-125-SF, OR EQUIVALENT, INDUCTANCE 

0.21 µH. 

Tl - PRIMARY: 14 TURNS, NUMBER 24 ENAMEL WIRE WOUND 

ON TOROID, INDUCTANCE 0.82 µH. SECONDARY: 3 T, 

NUMBER 22 ENAMEL WIRE WOUND ON COLD END OF 

PRIMARY 

c 1, c 2 - 0.8-10 pF, AIR VARIABLE, (JOHANSEN 2950 OR EQUIVALENT) 

BYPASS AND FEEDTRHOUGH CAPACITOR ARE 1000 pF . 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 

60 MHz l.F. AMPLIFIER WITH 
MANUAL GAIN CONTROL 

2.2k0 2.2k0 

6.8 uH 

2.2k0 

CENTER FREQUENCY: 60 MHz 

3 dB BANDWIDTH: 10.5 MHz 

SPOT NOISE FIGURE: 1.8 ± 0.1 dB 

GAIN: 62 dB 

AGC RANGE: 60 dB 

SUPPLY CURRENT: 15 mA; 21 mA@60dBAGC 

T 3 - PRIMARY: SAME AS T1, SECONDARY: 3 TURNS 

cl, c2, Ca, C4, C5 - 0.8 to 10 pF AIR VARIABLE (JOHANSEN 

2950 OR EQUIVALENT) 

Tl - PRIMARY 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 

EVENLY AROUND 0.156" I. D. TOROID (ARNOLD A4-310-125SF 

OR EQUIVALENT) INDUCTANCE. 0.82 µH 

Ql' Q2' Q3 - 2N4134 OR 2N4135 

NEUTRALIZATION TECHNIQUE: APPLY 60 MHz SIGNAL TO 

AMPLIFIER INPUT. DISCONNECT EMITTER RESISTOR OF Ql" 

ADJUST c 3 FOR MINIMUM FEEDTHROUGH POWER. GAIN LOSS 

WITH ZERO EMITTER CURRENT IN Q1 SHOULD BE GREATER THAN 

45 dB. 

SECONDARY: 1 TURN, NEUTRALIZATION WINDING: 1 TURN 

T2 - AS T1. WITHOUT NEUTRALIZATION WINDING 

9-341 

BYPASS AND FEEDTHROUGH CAPACITORS ARE lOOOpF 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT). 



2N4137 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FEATURES 

e HIGH FREQUENCY CURRENT GAIN - - fr= 500 MHz Min. 

e HIGH VOLTAGE-- LVcEO = 20 VOLT Min. 

e LOW CAPACITY - - Cobo ::: 4.0 pf Max. 

e LOW CHARGE STORAGE TIME - - >'; = 13 ns Max. 

ABSOLUTE MAXIMUM RATINGS [Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 
Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25'C Case Temperature 

[Notes 2 and 3] 
at lOO'C Case Temperature 

[Notes 2 and 3] 
at 25'C Ambient Temperature 

[Notes 2 and 3] 
Maximum Voltages and Currents 

V ceo Collector to Base Voltage 
Vces Collector to Emitter Voltage 
V cm Collector to Emitter Voltage [Note 4] 
V EBO Emitter to Base Voltage 
le Collector Current (10 µsec Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

SYMBOL 
FACTt 

Subgroup 

*h,e la 
h,e (-55'C) 4 

•v,e (sat) la 
V8e (sat) 4 

V8e (sat) 4 
V8e (sat) 4 

*Vee (sat) la 
*ICES lb 

lceo (150'C) 4 
BVces 4 
BVceo la 
Vcm (sust) la 

CHARACTERISTIC 

DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage (-55'C to +125'C) 

[Note 5] 
Pulsed Base Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 
Pulse Collector Saturation Voltage (125°C) [Note 5] 
Collector Reverse Current 
Collector Cutoff Current 
Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
BVeeo la Emitter to Base Breakdown Voltage 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. 

40 
20 

0.72 
0.59 

40 
40 
20 

4.5 

-65'C to +200°C 
200'C Maximum 
300'C Maximum 

TYP. 

66 
50 

0.8 

0.9 
1.1 

0.19 
0.05 

10 

1.2 Watts 

0.68 Watt 

0.36 Watt 

40 Volts 
40 Volts 
20 Volts 

4.5 Volts 
500 mA 
200 mA 

MAX. 

120 

0.85 
1.02 

1.15 
1.6 
0.3 
0.4 
30 

(I) These ratings are limiting values above which the. serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS TEST CONDITIONS 

le= 10 mA Vee= 1.0 V 
lc = 10 mA Yee= 0.35 V 

Volts le= 10 mA 18 = 1.0 mA 
Volts le= 10 mA 18 = 1.0 mA 

Volts lc=30 mA 18 =3.0 mA 
Volts le= 100 mA 18 = 10 mA 
Volts le= 10 mA 18 = 1.0 mA 
µA V8e=0 Yce=20V 
µA l,=O Vee= 20V 
Volts le= lOµA Vae=O 
Volts lc=lOµA le=O 
Volts le= lOmA 18 =0 

(pulsed) 
Volts le=lOµA lc=O 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 146'C/watt (derating factor of 6.85 mW/'C). Junction-to-ambient thermal resistance 
of 486°C/waft(derating factor of 2.06 mW/'C). 

(4) Ratings refer to a high-current point where collector-to~emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length== 300 µsec; duty cycle== 1%. 

(6) See switching circuits for exact val,ue of le, 18,. and 182• 

F=A.IRCHILCJ 
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FAIRCHILD TRANSISTOR 2N4137 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL FACTt CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS Subgroup 

h,. 4 DC Pulse Current Gain [Note 5] 40 63 120 le= lOmA VCE = 0.35 V 
h,. 4 DC Pulse Current Gain [Note 5] 30 71 lc=30 mA Yee =0.4 V 
h,. 4 DC Pulse Current Gain [Note 5] 20 le= 100 mA Yce=l.OV 
VCE (sat) 4 Pulsed Collector Saturation Voltage [Note 5] 0.14 0.2 Volts le= lOmA 18 =1.0 mA 
Vee (sat) 4 Pulsed Collector Saturation Voltage [Note 5] 0.12 0.18 Volts le= 10 mA 18 =3.3 mA 
VCE (sat) 4 Pulsed Collector Saturation Voltage [Note 5] 0.17 0.25 Volts lc=30 mA 18 =3.0 mA 
Ve, (sat) 4 Pulsed Collector Saturation Voltage [Note 5] 0.28 0.5 Volts le= 100 mA 18 = 10 mA 
v,. (sat) 4 Pulsed Base Saturation Voltage [Note 5] 0.74 0.85 1.0 Volts le= 10 mA 18 =3.3 mA 

h,. 4 High .Frequency Current Gain (f = 100 me) 5.0 6.75 le= lOmA Ve,= lOV 
c., 4· Output Capacitance 2.3 4.0 pf l,=O Vee= 5.0V 

.Ts 4 Charge Storage Time Constant [Note 6] 6.0 13 nsec le= 181 ::::: 10 mA,1 82 ::::: -10 mA 
ton 4 Turn On Time [Note 6] 9.0 12 nsec le::::: 10 mA 181 ::::: 3.3mA 
to ff 4 Turn Off Time [Note 6] 7.0 12 nsec le::::: 10 mA, 181 ::::: 3.3 mA, 182 ::::: -3.3 mA 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

ACTIVE REGION SATURATION REGION 
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. PAIRCHU.:D TRANSISTOR 2N4137 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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FAIRCHILD TRANSISTOR 2N4137 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT . 

o='\I 
-10 

Pulse Generator 

Vin Rise Time < 1 nsec 
Source Impedance = 500 
PW ~ 300 nsec 
Duty Cycle < 2 % 

~ 
0 .1------~ 

Pulse Generator 
Vin Rise Time < 1 nsec 
Source Impedance = 500 
PW ~ 300 nsec 
Duty Cycle < 2 % 

560 

Vin 

10 % 

90 % 

5000 

+ 

0.0023 

10 
+ 

11 v 

8900 

0.0023 

10 
+ 

0.1 lKO 

910 

+ 
lOV 

toN - t°" MEASUREMENT CIRCUIT 

3.3 K 

50Q 3.3 K 

0.0023 

0.005 

0.1 

2200 0.1 

500 

0.0023 I 

0.005 

0.1 

+ 
Vee= 3V 

Vout 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

Pulse Generator 

tr < 0.5 nsec 

Z0 = 500 

- t.+t 8 
tpd = _2_0_ 

tpd = Average Propagation per Transistor 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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+6V 

0-
10% Pulse waveform 

at point 'A' 
-4V ---+'-------

lO% V ~ut 

's 

To Sampling Oscilloscope 

Input Impedance = 500 
Rise Time :S 1 nsec 

t off t off 
V99= +13.2 V 
Vin= -21.9 V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time :S 1 nsec 

t B 

Waveforms 1 and 2 Superimposed 



2N4207 • 2N4208 • 2N4209 
PNP ULTRA HIGH-SPEED SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

• ULTRA-FAST SWITCHING TIME-- to11 = 20 ns MAX. 

• LOW CAPACITY-:.. Cobo = 3.0 pf MAX. and C;bo = 3.5 pf MAX. 

• HIGH FREQUENCY -- f, = 850 MHz MIN. 

• LOW SATURATION VOLTAGE--Vc.<satl = 0.18 V MAX.@ le= 10 mA 

• HIGH BREAKDOWN VOLTAGE-- LVc•o = 15 V MIN. 

ABSOLUTE MAXIMUM RATINGS [Note 1l 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 s Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current for Each Transistor 

Vceo 
Vem 

v •• o 

le 

Collector to Base Voltage 
Collector to Emitter Voltage fNote 41 
Emitter to Base Voltage 
Collector Current 

2N4207 
-6.0 Volts 
-6.0 Volts 
-4.5 Volts 

50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°C 
+200°C Maximum 
+300°C Maximum 

2N4208 
-12Volts 
-12 Volts 
-4.5 Volts 

50mA 

0.7 Watt 
0.35 Watt 

2N4209 
-15 Volts 
-15 Volts 
-4.5Volts 

50mA 

2N4207 2N4208 2N4209 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

r, Charge Storage Time [Note 61 12 15 16 20 16 20 ns le= 10 mA I" = I.,= 10 mA 
to. Turn On Time [Note 6l 11 15 11 15 11 15 ns le= 10 mA I"= 1.0 mA 
t11 Turn Off Time [Note 61 11 15 14 20 14 20 ns le= 10 mA I" = I.,= 1.0 mA 
Cobo Common Base, Open Circuit Output Capacitance 2.0 3.0 2.0 3.0 2.0 3.0 pf 1. = 0 Vee= -5.0 V 
C;bo Common Base, Open Circuit Input Capacitance 2.4 3.5 2.4 3.5 2.4 3.5 pf le= 0 v., = -0.5V 
h,. High Frequency Current Gain (f = 100 MHz) 6.5 11 le= 10 mA Ve•= -5.0V 
h,. High Frequency Current Gain (f = 100 MHZ) 7.0 13 8.5 13 le= 10 mA Vc•=-10V 
h.. DC Current Gain 35 85 15 60 35 60 le= 1.0 mA Ve•= -0.5 V 
h,. DC Pulse Current Gain [Note 51 50 100 12D 30 67 120 50 67 120 le= 10 mA Ve,= -0.3V 
h,. DC Pulse Current Gain [Note 51 40 75 30 60 40 60 le= 50 mA Ve•= -1.0 V 
h,. (-55°C) DC Pulse Current Gain (Note 51 20 50 12 40 20 40 le= 10 mA Ve•= -0.3V 

~dditional Electrical Characteristics on page 2 '' Planar is a patented Fairchild process. 

~OTES: 

1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3) These ratings give a maximum junction temperature of 200°c and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.3 mW/°C). Junction to case thermal resistance 

of 250°C/watt (derating factor of 4.57 mW /°C). 
4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
5) Pulse Conditions: length= 300 µs;' duty cycle = 1 %. 
6) See switching circuit for exact values of le, 181 and 182• 

FAIRCHILCJ 
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FAIRCHILD TRANSIST0RS 2N4201 • 2Nl208 • 2Nl209 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4207 2N4208 2N4209 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Ve, (sat) Collector Saturation Voltage -.07 -0.13 -.07 -0.13 -.07 -0.15 Volts le= 1.0 mA le= 0.1 mA 
Ve, (sat) Pulsed Collector Saturation Voltage [Note 51 -.08 -0.15 -.08 -0.15 -.08 -0.18 Volts le= 10 mA le= l.OmA 
Vedsatl Pulsed Collector Saturation Voltage (Note 5) -0.2 -0.5 -0.25 -0.5 -0.25 -0.6 Volts le= 50mA le= 5.0mA 
v .. (sat) Base Saturation Voltage -0.73 -0.8 -0.73 -0.8 -0.73 -0.8 Volts le= 1.0mA la = 0.1 mA 
Vee (sat) Pulsed Base Saturation Voltage -0.8-0.88 -0.95-0.8 -0.88 -0.95 -0.8-0.88 -0.95 Volts le= lOmA la= l.OmA 
v,. (satl Pulsed Base Saturation Voltage -1.15 -1.5 -1.15 -1.5 -1.15 -1.5 Volts le= 50 mA le= 5.0mA 
Ices Collector Reverse Current 0.020 10 nA Ve,= -3.0V Vee= 0 
Ices Collector Reverse Current 0.048 10 nA Vee= -6.0V Vee= 0 
lcES Collector Reverse Current 0.068 10 nA Vee= -8.0V Vee= 0 
Ices (125°C) Collector Reverse Current 0.012 5.0 µA Vee= -3.0V v .. = 0 
Ices (125°C) Collector Reverse Current 0.012 5.0 µA Vee= -6.0 V v .. = 0 
lc.s (125°C) Collector Reverse Current 0.012 5.0 µA Ve•= -8.0V Vee= 0 
BV,.o Emitter to Base Breakdown Voltage -4.5 -4.5 -4.5 Volts le= 0 le= lOOµA 
Vceo (sust) Collector to Emitter Sustaining Voltage [Note 41 -6.0 -12 -15 Volts le= 3.0mA 1. = 0 
BVcES Collector to Emitter Breakdown Voltage -6.0 -12 -15 Volts lc=lOOµA v .. = 0 
BVeeo Collector to Base Breakdown Voltage -6.0 -12 -15 Volts le= 100 µA 1. = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4207 • 2N4208 • 2N4209 

COLLECTOR CHARACTERISTICS 
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·«J 

~ -30 a 
I -20 

_u 
·10 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4208 • 2N4209 

COLLECTOR CHARACTERISTICS 

-4.0 -8.0 -12 -16 -20 

VcE • COLL£CTOR EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS 

-0.l -0.2 -0,3 -0.4 -0.5 

VcE · COLL£CTOR·EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS 

VCE - COLL£CTOR EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
-so .--.,..-.,..--.--~~-r--...----.--1.,....-, 

160 

-1.0 

le - COLL£CTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

-«l TA· ·SS°C -1.TmA 

}--" :u.ma.. ~ 
--0.S 

t--+-+++--+--+-H+--+--+-+-+1-.ii 
'(-~ -1.0mA ~ I'\-

& ~~l: i5 --0.2~ 
~ -JO I~ --0.7mA ~ N.., I ~ a II~ -0.6mA--, ~ -0.11;;::-i::-r-t'-"-i.r--r--t-;-'. \"b°CL.L_ 
i!5 j~ -o.s mA ~ '~....-i"""~ 
t; -20 i MP'......-! _n.4 mA i!5 • ~??oc 
~R ~ V I ~ g -0.0S '~ _,___,.....,....,_.,._-t 
- ~:...-1-~i--+-r·O."t-3 m"'-A'"i 8 t--t-1 TA " 25°C 

_.., -10 f--- ~."" ~1-~'--+-:..i':.il::.:;~:::;f:;o;-;.2':-mA::-1 
,,,,..."' -0.1 mA ~ -0.02t--+-+-++--+-+-+-+-+--+--+-1-H--< 

'1::::+=;::;f;=f"'*=t=:;;f+le~·~04 ~ 
0 o -0.1 --0.2 --0.3 --0.4 -o.s --0.o~..,..1_.__.......,___1...,.o__.._._....__._10--'-'-''-'-.-'100 

VCE - COLL£CTOR·EMITTER VOLTAGE· VOLT le . COLL£CTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 • 2N4208 • 2N4209 

BASE CHARACTERISTICS 
TA• 125°C 

le · ·2.0 mA-1 T-·!2mA 

-4.0mA-; ;--11_mA 

-8.0mA f-20mA 

11 
-0.4 ·0.8 -1.0 ·1.2 

VBE ·BASE-EMITTER VOLTAGE- VOLTS 

·1.4 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

·SO 

-«l 

~ -30 a 
I -20 

.:,> 
·10 

BASE CHARACTERISTICS 
TA• -55°C I 

le · -2.0 mA:-1 -12mA 

-4.0mA- t-.-l6mA 

-8.0mA"°C f- -20mA 

-0.4 --0.8 -1.0 -1.2 

VBE - BASE-EMITTER VOLTAGE- VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fT) 

10 t--f--+--+--+--+--+-+~--ll':-+--1 
-121-,.. +-~I-~ ;>! 

~ • 10 t---'Jftt-t+-j-"tl--.....,,_,H+'~"H-J~"''t-+ll+--11 
~ -8.0 I-
~ -6.0 1--+++-++--++-+_,...+-........ -+-+-+lf--< 

~ -4.01---HH+--+-Hl -+M--+--"'~ ""'++)11 ++-i.L 
\ 

-2.0 

1 •0 0~~-2~.o-+-_~4.0~--~6.~o~_,_8 ...... o_.___._10 

TA ·AMBIENT TEMPERATURE· °C R~VERSE BIAS VOLTAGE· VOLTS le -COLL£CTOR CURRENT. mA 
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FAIRCHILD TRANSISTORS 2N420'l • 2N420S • 2Nfl.209 

100 

50 

20 

to 

5.0 

2.0 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~·-uJ I 
ic • 10 181 • 101 82 t-

i:s;: VBE(O) • 0 t-

~ 

' ~~ ......, t,t-
r-).; ~l:l t'f.._ 
J.., 

N!!oo. _.., 
~ t, 

1dN 
1.to 2.0 5.0 to 20 50 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4207 • 2N4208 • 2N4209 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMB I ENTTEMPERA TUR E - °C 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

i 
I 

§ 

>';;!. 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

1.0 

IBI -TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
o.5 1 V 5.0 I T i7 10~~~--,~,~~JZ[~~~ 

,_1,_·,_t2_n+-s .,......---+----+--..+--+-+-+--1 t-- Ve~,. -1:5 v_,___,_~-t--t--t-.,., JJ 
I/ 8.0ns z l_c_•tOmA iL V t5 ·20ns 7 15ns~ V 

~ o.4 .--+--.... lL---+----+-[Z]_,,..--+--+-+-+~__,. ~ 4.0 f--f--"-..--,r-1r-1.........ir-1r-1v-,..<\--l "' s.o 71 + 
£ · ...LJ ..Ll • JJ LJ tons£ 

~ 1 _L_ 5' 0 IL I 3.0 "i7 L1 ~ t--+-+71-+--L--V-+--V1+-->.c-+-+---l 
B 0.3 I v - ::T I / I ......, ~ 6.0 j_ ~ y 
~ l--H-+-++-+-47"'/+-+---+--+-~ ~ I--+-+-,._+- .IL__ ~ ~ LJ ..Ll 

~ 0.2 rz:' V T?kd ~ 2.0 Lv .. F' r-- Z ~ 4.o::~;:Ll:17:k::'.:=::::::=::::; 
~ L 3.o~ ~ .-11 .L ~ ~ ., £ 5.o~ 

~ _.i-r _;;; 1.oj--jV,~~c+~7"4'k::j-+-:-~·)l.JlG.•i'"""f+--+l-1-+-l _;;; 2.0H
17-t=-!-4H-+-+-"'"-+-+--+-+--I m 0,1 

~ Vee· -t.5V ~ H 1--~t---+-r---+--+--+-+-+vcc"-1.5v 
le• l.OmA lcc50mA 

00 O.t 0.2 0.3 0,4 0,5 00 

IB2 - TIJflN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
5.0 

45ns 7 
~ 4.0 ~ 0•4 t----t--+1--1!--+--+L-.+-l--1--1--+--i 

~ IL 13.o B o.3 V -
I>! / < .. I>! 

;:; rfl -Y-- I .,- ~ y ~ 2.0 
; 0.2 LJ t:.__ ; 

, IX 
m O.l l--t-+1-+-+-,,-F....:__J-+--+--+--1--i--l 

1--+-V-+"L'-+V-+-+--+--+vcc. -1.5 v 
le· 1.0 mA 

0 0~-'-~o~.1-'--o~.2_.....__..o.3__.__.0.-4-'-~o.5 

I B 2 - TURN-OFF BASE CURRENT - mA 

-"" 1.0 

t.O 2.0 3.0 4.0 5.0 
I B 2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
Vee· -t.5 v 

~ 
v 

ic ·torr lZ 
~ 

~ it 
~ 

t y 
lZ ~ 
~ ...... v 

t.O 2.0 3.0 4.0 5.0 

IB2 • TIJflN·OFF BASE CURRENT - mA 

~ 

~ 
l!l 
~ 
i!5 
i!! 
;: .. 

0of--'--2.~o-'-~4.~o-'-~6.~o-'-~8.-o-'--~w 

10 

8.0 

6.0 

4.0 

2.0 

00 

I B 2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN,OFF 

BASE CURRENTS 
~ • 8.0ns IL lZ 16.0 ns _J_ 

7 !l 
IL 

4.0n~ 

.L _L_ 

J_ JL v 
[L L: 3.0~ 

ri ~ 7~·-t.5V ~ 
lc·50mA 

2.0 4.0 6.0 8.0 10 

'B2 -TURN-OFF BASE CURRENT- mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

'c - COU.ECT<lR CURRENT - mA 

TURN ON AND TURN OFF 
TEST CIRCUIT 

Yee= -1.sv 

2,.2k 1300 

;,I~. = 240n1. O.lpF 5k 

ZIN= 500 51'1 
tr:51.0ns 

TO SAMPLING 
SCOPE 

Z1N?. lOOko 
tr< l.On1 

!J!I:! 
Vee= GROUND 

V1N = -5.8V 

TofF 
v88 = -e.ov 
YJN =+9.8V 

CHARGE STORAGE 
TIME TEST CIRCUIT 

Vee = -lOV Vee = -3.0Y 

O.h1F O.l91F 

I' 5100 ~ 
2700 

lcR<lOmA, •e1:::olOmA. l92J'.::l~lOmA 

TO SAMPLH 
SCOPE 

Zin ~lOOkn 
tr<l.Ons 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 

8.0 

rd 

0 0'---'-~_~2.o~-'--~-4~.o~-'---_~6.o 

Vee - COLLECTOR VOLTAGE - VOLTS 
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lpd = 2Nt;;' 
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FEATURES 
• HIGH FREQUENCY - fr = 1.3 GHz Min. 
• HIGH h"@ le = 10 mA- 100 Min., 180 Typ., 300 Max. 
• LOW Vee(satl @ le = 10 mA - 50 mV Typ., 150 mV Max. 
• LOW Cobo@Ves = 10 V-2.0 pf Max. 
• LOW C;bo@v •• = 0.5 V-4.0 pf Max. 
• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSE (10" nvtl 

ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures (Note 1l 

, Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds Time Limit) 

Maximum Voltages (Note 1l 
Veeo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage 
Veso Emitter to Base Voltage 

Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 

25°C Case Temperature 
25°C Ambient Temperature 

2N4251 
NPN RADIATION RESISTANT SWITCH 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

-55°C to +200°C 
+200°C Maximum 
+300°C Maximum 

15 Volts 
10 Volts 

4.5 Volts 

1.3 Watts 
0.25 Watt 

(FORMERLY FT40) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

..__ ___ ·,~ii DIA . 

3 LEADS 

:mD1A. 

NOTES: All dimensions in inches 
Leads are gdd·plated kovar 

,085 
,065 

Collector 

Collector internally connected to case 
Package weight is 0.36 gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION POST-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

Ye'°(sustl Collector to Emitter Sustaining 10 12 10 20 
Voltage (Note 4 and 6) 

BVees Collector to Emitter Breakdown Voltage 15 23 15 25 
BVe"" Emitter to Base Breakdown Voltage 4.5 5.5 4.5 5.6 
h., DC Pulse Current Gain (Note 4) 32 78 5.0 7.0 
h., DC Pulse Current Gain (Note 4) 62 124 9.0 12 
h., DC Pulse Current Gain (Note 4) 100 180 300 15 20 
h., DC Pulse Current Gain (Note 4) 94 170 14 17 
h.d-55°Cl DC Pulse Current Gain (Note 4) 50 90 8.0 12 
Ve, (sat) Pulsed Collector Saturation Voltage 0.05 0.15 0.18 0.25 

(Note 4) 
v., (sat) Pulsed Base Saturatiori Voltage (Note 4) 0.80 0.90 0.80 0.90 
h,. High Frequency Current Gain 13 15 10 13 

(f = 100 MHzl 
Cobo Common Base, Open Circuit 2.0 2.0 

Output Capacitance 
C;bo Common Base, Open Circuit 4.0 4.0 

Input Capacitance 
leeo Collector Cutoff Current 0.005 1.0 0.1 10.0 
leeo (150°C) Collector Cutoff Current 10 10 
to, Turn On Time (see Figure 1l 13 20 13 20 
to ff Turn Off Time (see Figure ll 49 60 5.0 60 

T, Charge Storage Time (see Figure 2) 60 80 4.0 80 

(See notes on back page) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 

Volts 
Volts 

Volts 

Volts 

pF 

pF 

µA 
µA 
ns 
ns 

ns 

TEST CONDITIONS 

le= lOmA '· = 0 (pulsed) 
le= 1.0 mA 

'·· = 0 le= 0 le= 1.0mA 
le=lOOµA Vee= 5.0V 
le= 1.0 mA Vce=5.0V 
lc=lOmA VCf. = 5.0V 
le =lOOmA Vee= 5.0V 
le= 10mA Ve,= 5.0V 
le=lOmA ls=l.OmA 

le= lOmA Is= 1.0 mA 
le= 10 mA Ve,= 5.0V 

'· = 0 Yes= 10V 

le= 0 v .. = 0.5 v 

'· = 0 Vee= lOV 

'· = 0 Ves = lOV 
le= 10 mA J., = 1.0mA 
le= lOmA 1., = 1.0mA 

J., = 1.0 mA 
le= lOmA J., = lOmA 

J., = 10 mA 

•Planar is a patented Fairchild process, 

F.A.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



0.1 

PRE-IRRADIATION 
D.C. PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

l.O 10 
le - COLLECTOR CURRENT - mA 

100 

FAIRCHILD lRANSISTQR 2N4251 

lVPICAl. ELEClRICAL CHARAClERISTICS 

25 

z 20 
~ 
iii 
~ 15 

~ 10 

POST-IRRADIATION 
D.C. PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
VCE • 5.0V 

.£ ~ 
kX k::::'""" ~ ~ L ....... ~ ..,~ 

1>~ 

IL .L 
v~ 

H-1 v 
~ 

0.1 l,O 10 100 
le - COllECTOR CURRENT - mA 

TYPICAL D.C. PULSE CURRENT 
GAIN VERSUS FAST-NEUTRON 

FLUX DOSAGE 
~i=:t=:i:i:t=::i=UTrr"TT1r~1c~·~10~mMA 

~ :::::=:=:N::~:i.......=:::~rv~C£~·~5.l-iOV 
~ 
il 20 

~ 10 u 
Q 5.0 

GUARANT££D N 
MINIMUM )\ 

N 
~t;!. 

2.0 
1.0 

1012 1013 1014 

4' - FAST NEUTRON FLUX DOSAGE - nvt 

FIGURE l FIGURE 2 

t 0 n toff lEST CIRCUIT 
' 

'ts - lEST CIRCU ll 

t 00 : V; 0 = +4.8V, Vee= -l.2V 

to11: V;n = -4.0V, Vee= +4.8V 

Vee 

Vee= +1.SV 

lOOQ 

Vee= +s.2v 

53012 

2.0 kQ 

2.0 kQ 

TO SAMPLING SCOPE 

trS 1.0 ns 

Z1N = 100 kQ '"Y ·1~:· 
PW~200 nA 

Ir Sl.0 ns 

ZIN= SOQ 

NOTES: 

PULSE SOURCE 
RISE TIMES 1.0 ns 
PW~200 ns 
Z= SOil 

(1) These ratings are limiting Values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

vcc = +3.ov 

TO SAMPLING SCOPE 
RISE TIME :<; 1.0 ns 
INPUT Z"'100kll 

(3) These ratings based on maximum junction temperature of 200°c and junction to case thermal resistance of 135°C/watt (derating factor of 7.43 mW/°C) and junction to ambient 
thermal resistance of 700°C/watt (derating factor of 1.43 mW/°C). 

(4) Pulse conditions: length= 300 µs; duty cycle= 1%. 
(5) Post-irradiation characteristics after an integrated fast(> 100 KEV) neutron flux of 10" nvt (neutrons per cm>). 
(6) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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2N4359 
PNP LOW-NOISE, LOW-LEVEL AMPLIFIER 

• LOW NOISE ............ NF = 4.0 dB (MAX) AT 1.0 kHz 
• HIGH BETA .......•..... hFe = 50-500 AT 10 µA 
• EXCELLENT BETA LINEARITY ..• FROM 10 µA TO 50 mA 
• HIGH BREAKDOWN VOLTAGE ... LVeEO = 45 VOLTS (MIN) 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 Sec. Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature lNotes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Ve•o Collector to Base Voltage 
Vew Collector to Emitter Voltage [Note 41 
V,,o Emitter to Base Voltage 

DIFFUSED SI LICON PLANAR':' 11 TRANSISTOR 

-65°C to +200°C 
200°c 
300°C 

1.2 Watts 
0.36 Watt 

-45 Volts 
-45 Volts 
-5.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

>----"---------- .230 DIA 
195DIA .. !..;,-.._______., .209 

.178 ~'I '--.· 
030 .210 
MAX. .170 

Se~ j__ _L 

Plane T ~ 

3 LEADS_/ n n n .500 MIN 

:g;~DIA. u u u __ _t_ 

1~-~ 100 

o5o-r 

Collector 

NOTES: All d1mens1ons on mches 
Leadsaregold-platedkovar 
Collector •nternatlyconnectedtocase 
Package weight JS 0.43 gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h" DC Current Gain 50 210 500 le= lOµA Ve,= -5.0 V 
hcc DC Current Gain 50 260 le= 100 µA Ve,= -5.0V 
h,, DC Current Gain 50 310 600 le= 1.0 mA Ve,= -5.0V 
hFE DC Pulse Current Gain [Note 51 50 340 le= IO mA Ve,= -5.0 V 
h,, (Q°C) DC Current Gain 35 160 le= IO µA Ve,= -5.0V 
Vew (sust) Collector to Emitter Sustaining Voltage -45 Volts le= 5.0 mA 1, = 0 
h .. High Frequency Current Gain (f = 20 MHz) 1.0 6.0 10 le=l.OmA VCE=-5.0V 
NF Wide Band Noise Figure (f = 10 Hz to 10 kHz) 1.7 5.0 dB le= 20 pA Ve,= -5.0V 

Rs = 10 kl! Power Bandwidth = 15.7 kHz 
NF Narrow Band Noise Figure (f = IO kHz) 1.0 3.0 dB le= 20 pA Ve,= -5.0 V 

Rs = 10 kl! Power Bandwidth = 1.5 kHz 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.5 4.0 dB le= 20 µA Vee= -5.0V 

R5 = 10 kl!, Power Bandwidth = 150 Hz 
BVeBO Collector to Base Breakdown Voltage -45 Volts le = 10 ,,A I, = 0 
BV,,o Emitter to Base Breakdown Voltage -5.0 Volts le = 0 I, = 100 1,A 
leBO Collector Reverse Current 0.35 IO nA l,=O Vea=-25V 
l,,o Emitter Cutoff Current 2.0 20 nA le= 0 V,, = -3.0V 
Cobo Open Circuit Output Capacitance (f = 1.0 MHz) 4.0 6.0 pF I,= 0 Vea= -5.0V 
C,bo Open Circuit Input Capacitance (f = 1.0 MHz) 14 18 pF le= 0 v,, = -0.5 v 
lc.o (85°Cl Collector Reverse Current 0.05 2.0 1,A 1, = 0 Ve,= -25V 
Ve, (sat) Pulsed Collector Saturation Voltage I Note 51 -0.13-0.25 Volts le= IOmA Is = 1.0 mA 
v,, (sat) Pulsed Base Saturation Voltage [Note 51 -0.76-0.90 Volts le= lOmA I,= 1.0mA 

*Planar is a patented Fairchild process. 

l=AIRCHILCl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 

9-351a 



FAIRCHILD TRANSISTOR 2N4359 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h,. Small Signal Current Gain 50 700 le= 1.0 mA Ve,= -5.0V 
h .• Input Resistance 1.0 20 k ohms le=l.OmA Ve,= -5.0V 
hoe Output Conductance 5.0 60 1imhos le= 1.0 mA Ve•= -5.0V 
h,. Voltage Feedback Ratio 10 xlO • le= 1.0 mA Ve•= -5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 
~ 10 .--.--.--.--.---.-.-.--.---r--. 

le· I.OJ 

>tj S.O f - 1.0 kHz=:t:=:t:=:t:=:t:=t=t:=l ffiA • 25"CI 

~ 

u 
Si 
~ 0.2 f-t--t--t--t--+--+--+-+-+--1 
~ 
5 O.l~~-5.~0 ~--1~0 ~--~15~--~2il~~-25 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

I •,1.0MHz 

: ~~ s t-N- t--r- -1---+--<--<---l 

'tt. 8.0 fT-t--P-+--+--+--+-+--+-+--1 
Cl I\:"" 

~ Cobo-JE•O 
•. o t-t-rt-t-r2:,...==1==1=::1=i 

0o;-~...., __ ,""="_o~....,_8~.o~~-~12~--~16~~-20 
vEB, Vcs - REVERSE BIAS VOLTAGE - VOLTS 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
< 100....-~~~-~---,.....-.---,-~ 

E f----Hf-+- VcE .. -5.0V --+-1--+---+---fl 
TA • 25°C ---+--+--+--+----+t 

f • 1.0 kHz =1=!=1==1=::;t::l 
!;( JO """"""-;;-:'-t-+-+-+---f--H--f-T--i 
3 
;; 
:" 
~ 1j.....-::..++-+-+-3~:....++-l.-=:I=:-~ 

~ 
13 
~ O. l >---++--+--+----l---+-1--+--+--__, 

~ ., 
~ o.m~~~~-.......... ~~~-~ 

0.1 0.2 0.5 1.0 2.0 5.0 10 

le - COLUCTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

~ o.___.__._._..__..__._.._._.___.___._. 
0.1 0.2 0.5 1.0 2.0 s.o 10 30 

le - COLLECTOR CURRENT - mA 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 

TA_ AMBIENT TEMPERATURE - °C 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

·1.2 .--~~--.,......,-...,....,---.,--, 

Ic ! miB I 
~ - I. 0 >----t--+-++---l-+-+-++---l-+---1 

~ _.+-I-
~ -0.8 ,..o:s-+- ~ 
i5 I -.f- ~~ i--+-
- i-- I r----'8)' C : .i--1 
~-0.6r- ~ 

~ ~ 
~-0.4 

~~- 0. 2 >---+--+1-++---l-+-+-++----l-+---1 

o.___,__,__._.____,~_,_.__,_,____,_~I ~ 
0.1 0.2 0.5 1.0 2.0 5.0 IQ 30 

le- COLLECTOR CURRENT - mA 

---------·-----------------------' 
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FAIRCHILD TRANSISTOR 2N4359 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N4359 

TYPICAL ELECTRICAL CHARACTERISTICS 

NOTES: 

COLLECTOR CHARACTERISTICS* 

'0 

u [1, >l, f-c~-,..-::-:; 

2 
L' 

z 

0 
u 

0 

~ 80 

-:..o -10 -15 

Ve£ COLLECTOR-EMITTE.R VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

-5 -10 -15 -20 -25 -30 

VcE - COLL~CTOR-EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS* 

<( 1.6 
E 

-5.0 -10 -15 -20 -25 -30 -35 -40 -45 

VCE COLLECTOR-EMITTER VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS* 

-tO -15 -20 -25 -30 -35 -40 -45 

VcE - COLLECTOR-EMlTHR VOLTAGE - VOLTS 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low·duty cycle operations. 

COLLECTOR CHARACTERISTICS* 

-5.0 -10 -15 -20 -25 -30 -35 ·45 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

-5.0 -10 -15 -20 -25 -30 -35 -40 -45 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 
of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high·current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

'~ Single family characteristic on Transistor Curve Tracer. 

9-3 51 d 



2N4872 
PNP RADIATION RESISTANT SWITCH 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 X 10'4 nvt ( > 10 keV.) 
• HIGH FREQUENCY •••.••• fr= 800 MHz (MIN.) ·AFTER RADIATION 
• ULTRA-FAST SWITCHING ••.• t,, = 20 ns (MAX.) @ le= 10 mA ·AFTER RADIATION 

•••• to11 = 20 ns (MAX.) @ le = 10 mA • AFTER RADIATION 
• LOW SATURATION VOLTAGE .. Yce(sat) = 0.2 V (MAX.) @ le= 10 mA - AFTER RADIATION 
• EXCELLENT BETA .•••..•• h,e = 15 (MIN.) @ le= 10 mA • AFTER RADIATION 
• LOW CAPACITANCE . . • • • . . Cobo = 3.0 pf (MAX.) • AFTER RAD!ATION 

.•••••• C;bo = 3.5 pf (MAX.) • AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 2.5°C Case Temperature (Note 2 and 3) 

at 25°C Ambient Temperature (Note 2 and 3) 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VCES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

h1. High Frequency Current Gain (f = 100 MHz) 9.0 10 
Cobo Common Base, Open Circuit Output Capacitance 2.0 3.0 
C;bo Common Base, Open Circuit Input Capacitance 2.4 3.5 
t,, Turn On Time (Note 6) 11 15 
to ff Turn Off Time (Note 6) 15 20 
TS Charge Storage Time Constant (Note 6) 14 20 
BVeso Collector to Base Breakdown Voltage -12 
VeEO(sust) Collector to Emitter Sustaining Voltage (Note 4) -12 -17 
BVeEs Collector to Emitter Breakdown Voltage -12 -20 
BVEBO Emitter to Base Breakdown Voltage -4.5 -5.0 
leES Collector Reverse Current 0.04 10 
Ices( 125°C) Collector Reverse Current 0.02 5.0 

h,e DC Pulse Current Gain (Note 5) 50 65 120 
hFE(-55°C) DC Pulse Current Gain (Note 5) 20 30 
VeE(sat) Collector Saturation Voltage -0.08 -0.13 

VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.11 -0.15 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.28 -0.5 

VsE(sat) Base Saturation Voltage -0.73 -0.8 
Vee( sat) Pulsed Base Saturation Voltage (Note 5) - 0.8 - 0.88 - 0.95 
VsE(sat) Pulsed Base Saturation Voltage (Note 5) -1.15 -1.5 

Notes on page 2 

- 65°C to + 200°c 
+200°c 
+300°c 

0.7 Watt 
0.3 Watt 

-12Volts 
-12 Volts 
-12Volts 
-4.5Volts 

50mA 

POST·IRRADIATION 
3Xl0' 4 nvt(> 10 keV) 
MIN. TYP. MAX. 

8.0 9.0 
2.0 3.0 
2.4 3.5 
15 20 
9.0 20 
6.0 20 

-12 
-12 -19 
-12 -20 
-4.5 -5.0 

0.4 10 
0.2 5.0 

15 20 

6.0 8.0 
-0.17 -0.2 

-0.17 -0.2 

-0.5 -0.7 

-0.73 -0.8 

-0.8 -0.88 -0.95 

-1.15 -1.5 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

9-352 

UNITS 

pf 
pf 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
nA 
µA 

Volts 

Volts 

Volts 

Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

NOTES: All dimension$ In inehes 
l.Mdsare,okl·platedkovar 
Collectof' internally conneeted to CllSI 
Peckaie wei&ht is 0.43 aram 

TEST CONDITIONS 

le= 10 mA Yee= -lOV 
le =0 Yes= -5.0V 
le= 0 Yes= -0.5V 
le= 10 mA ls1=1.0mA 
le= 10 mA ls1 = ls2 = 1.0 mA 
le= 10 mA I., = ls2 = 10 mA 
le= 0.1 mA Is= 0 
le =3.0 mA 1, = 0 
le= 0.1 mA 1, = 0 

· 1e=O le= 0.1 mA 
VeE = -6.0V VsE = 0 
VeE = -6.0V VeE = 0 

le= lOmA Yee= -0.3V 

le= 10 mA VcE = -0.3V 

le= 1.0 mA Is= 0.1 mA 

le= 10 mA Is= 1.0 mA 

lc=50mA le= 5.0 mA 

le= 1.0 mA Is= 0.1 mA 

le= 10 mA Is= 1.0 mA 

le= 50 mA Is= 5.0 mA 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRt..:HllD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N4872 

TYPICAL ELECTRICAL CHARACTERISTICS 

POST-IRRADITION PRE-IRRADIATION 

DC PULSE CURRENT GAIN 
VERSUS FAST 

NEUTRON DOSAGE 

TA •25°C -
le· 10 mA. _ 
VcE • -0.3 V 

........ 
::::::,J 

!'-. 

SWITCHING TIMES AND 
CHARGE STORAGE TIME 

CONSTANT VERSUS 
FAST NEUTRON DOSAGE 

1 

fll 
~ -6.0 

COLLECTOR CHARACTERISTICS* 

llF-¥-4""4---;><-+ I -4.0-.--+-o..-+--+----~~-H>-"-o----< 
8 

COLLECTOR CHARACTERISTICS* 

1 

~ ~l--+--+--+--~~l.--"F-1~c:crl '!i 
u I -20 l--+-+ ... Y7£.t-t=P-+-"F'9 

·~ 
.s::.'f:t. 5.0 .:> 

"' c 

I 
t:.: 
;> 
"' "' 
J1 

1.0 
1012 

1.0 

1013 1014 

0 - FAST NEUTRON DOSAGE - nvt (> lOkeVJ 

LEAKAGE CURRENT VERSUS 
FAST NEUTRON DOSAGE 

o~~~~~-+-~~~~~ 

1012 1013 1014 1015 

'-FASTNEUTRONDOSAG£ - nvt(>lOkeV) 

COLLECTOR TO EMITTER 
VOLTAGES VERSUS 

FAST NEUTRON DOSAGE 
TA•25°C 

VCE • -6.0 V 
0.8 

0.6 

0.4 

0.2 

0 
1012 

v 
v 

-+-

1013 1014 

-j_ 
lj_ 

i:: 
g 23 >---+-i.....+--+-t-+-++--+--+--+-+-+---1 

!ii 
~ 21 f---+-l-++--+-1-+++--+--+-+t-t--t 
~ BVcEs@ le~ 0.1 mA i:t 

V1 ~ H := 19 f---+-l-++--+-1-+++--+-,-+ ._..,..f9-t--t 
rx Vcrnlsustl®lc·3.0~ 
fj 

"' 8 17 

IJ) - FAST NEUTRON DOSAGE - nvt (> lOkeVJ ~ - FAST NEUTRON DOSAGE - nvt l>lOkeVI 

z 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
AND FAST NEUTRON DOSAGE 

~ lOOf--1-H+--t--t-+o-+--if-t-+o-t-+-H-H 

~ B so 

~ 00 
u 
Q 

~lt! «> 

0.1 1.0 10 

le - COLLECTOR CURRENT - mA 

-20 

VcE - COUECTCR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS0 

-4.0 -8.0 -12 -16 -20 

VcE -COLLECTOR EMITTER VOLTAGE -VOLTS 

COLLECTOR CHARACTERISTICS* 

fll 
~ -6.0 

g IH¥-¥T·~Y"--i'f-FtHit--+---I 

~ -4. 0 l!Y'J.7"4-,,."'[~l~_,,.'-¥~-ffl---1--1 
8 

-" 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

-10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS0 

-0.1 -0.2 -0.3 -0.4 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS0 

VcE - COUECTCR-EMITTER VOLTAGE - VOLT 

• Single family characteristic on Transistor Curve Tracer. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These talings are based on a maximum junction temperature of 200°C and junction to ambient thermal resistance of 586°C/Watt (derating factor of l.72mW!°C); Junction 

to case thermal resistance of 250°C/Watt (derating factor o!-4.0 mW/°C). 
(4) Rating refers to a high current point where collector lo emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, IB1, and 1,,. 

9-353 



__________ F_Al_R_C_Hl_L_D'_·T_R_AN_S_IS_T~O_R_2_N_4_87_2 _________ __.'I··.:. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

1~J/J 

rs:: . !(-
I\ w 

\tl•c.....-:: 
1::---t-.. h... ,~_,.. 

~.c 

: 

I---+- TA • 25"C 

,,. • "JI; 

i 
·1.0 ·10 

le·· COUB:TOR CURROO .• mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

l.OO ·2.0 ·4.0 ·6.0 ·B.O ·10 

100 

50 

~ 
• 20 

~ 
;::: 
!il 10 

~ 
~ 5.0 

2.0 

REVERSE BIAS VOLTAGE· VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~· .1.5J T 

i.:--;.. 
le. io IBI • 10 la2H 

Vai:f•l • 0 H 

~ 
'-....; 

~ -- t,1-
~ ~ 

N!!o. 
.......-1 

t'Sl t,. 

~ 
1·to 2.0 5.0 10 20 50 

le • COLW:TOR CURROO • mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

0o 1.0 2.0 3.0 4.0 s.o 

192 • TURN-llff BASE CURRENT· mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
0.5 ,.--,.--......,,,..,..., ,,.......,......,,.......,lT~,.......,~ 

~-50ns'1... _A 

00!--...__,.~~1-'--o.~2-'-~o.~3-'-~o.~4-'-~o.5 

192. TURN-OFF BASE CURRENT. mA 

CHARGE STORAGE 
TIME TEST CIRCUIT 

VBB = -IOV Vee = -3,0V 
O.lpf 

t 
.IL_ t-0.lJll-F...._.W.---C: 

V1n = +9.0V Sl 0 
P.W.= 240ns 
Z1n=50n 
t,~l.On1 "=' 

lcl'll10mA, la11111lOmA, la2~-10mA 

TO SAMPLING SCOPE 
Zin ~lOOkn 
tr<l.Ons 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 

OF PROPAGATION DELAY 

1 
tpd= 2Ni;; 

Vee 

OUTPUT 



2N4873 
RADIATION RESISTANT HIGH-SPEED NPN SATURATED SWITCH 

DIFFUSED SILICON PLANAR"~ EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE 13 x 10'4 nvt > 10 keVl 
• FAST SWITCHING-13 ns MAX. rs @ 10 mA 
• HIGH h•E - 19 MIN. @ 10 mA, 1.0 V 1110 MIN. PREIRRADIATIONl 
• HIGH fr -600 MHz MIN. @ 10 mA 
• LOW VeE lsatl-0.3 V MAX.@ 10 mA 
• 15 VOLT MIN. LVeEo 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 3l 

at 100°C Case Temperature [Note 2 and 3l 
at 25°C Ambient Temperature [Note 2 and 3l 

Maximum Voltages and Currents 
Voeo Collector to Base Voltage 
VCES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage [Note 4l 
VEBo Emitter to Base Voltage 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

. SYMBOL CHARACTERISTIC PRE-IRRADIATION . 

VeEO lsustl 

BVCEs 
BVeao 
BVEBO 
hFE 

hFE 
hFE (-55°C) 
h,. 

Collector to Emitter Sustaining Voltage 
[Note 4 and 51 

Collector to Emitter Breakdown Voltage 
Collector to Base. Breakdown Voltage 
Emitter to Base Breakdown Voltage 
DC Pulse Current Gain [Note 5l 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5l 
High Frequency Current Gain 

If= 100 MHzl 

*Planar is a patented Fairchild process. 
Additional Electrical Characteristics on page 2. 

NOTES: 

MIN. TYP. MAX. 

15 16 

40 48 
40 

4.5 6.0 
110 120 150 
70 80 
35 
7.0 9.4 

-65°C to +200°C 
+200°C 
+300°C 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40 Volts 
40 Volts 
15 Volts 

4.5 Volts 
200mA 

POST-IRRADIATION 
13 x 101• nvt > 10 keVl 
MIN. TYP. MAX. 

15 22 

40 45 

UNITS 

Volts 

Volts 
40 . Volts 
4.5 6.0 Volts 
19 21 
15 17 

6.0 
6.0 8.0 

PHYSICAL DIMENSIONS 
'in accordance with 

JEDEC (T0-18) outline 

.030 
MAX. 

Seatin1 L 
Plane--f 

I 

NOTES:Alldi-.inind191 
i...l&ar.plld-plllt9d'--" 
CollllctorintemallrconllKtedtoaiW 
PKMp•ittrtis0.43ar-

TEST CONDITIONS 

le= 10 mA 1, = 0 

le= lOµA VaE = Q 

le= 10 µA IE= 0 
IE= lOµA l·e = 0 
le= 10mA VeE='l.OV 
le =100mA VCE = 1.0V 
le= lOmA VeE=l.OV 
le= 10 mA VeE=lOV 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 146'C/watt (derating factor of 6.85 mW/'C), junction to ambient thermal 

resistance of 486'C/watt (derating factor of 2.96 mW/'C). · 
(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle ::;2%. 
(6) See switching circuits for exact value of 10 , 181 , and 182 • 
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FAIRCHILD, TRANSISTOR 2N4873 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTIC PRE-IRRADIATION 13 x 1014 nvt>10 keVl 

MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Va !sat) Pulsed Collector Saturation Voltage 0.15 0.20 0.20 0.30 Volts 
[Note 51 

Vee (sat) Pulsed Collector Saturation Voltage 
[Note 51 

0.13 0.18 0.17 0.28 Volts 

Vae (sat) Pu~sed Base Saturation Voltage 0.72 0.80 0.87 0.72 0.81 0.87 Volts 
[Note 51 

Vae (sat) Pulsed Base Saturation Voltage 0.74 0.85 1.0 0.74 0.85 1.0 Volts 
[Note 51 

Ices Collector Reverse Current 0.01 0.40 0.01 0.40 µA 
Cobo Common-Base, Open Circuit Output 

Capacitance 4.0 4.0 pF 
7"5 Charge Storaiie Time Constant 

[Note 61 
6.0 13 6.0 13 ns 

t.. Turn On Time [Note 61 9.0 12 10 13 ns 
toll Turn Off Time [Note 61 13 18 12 18 ns 

Ices (125°Cl Collector Cutoff Current 50 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

PRE-IRRADIATION 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR.CURRENT 
k 1--++H-+-++++- TA • 25•ij::: 

1--++H-+-++++- Vee• 5.DV+--

500 

POST-IRRADIATION 
13 x 101• nvt > 10 keVl 

DC PULSE CURRENT GAIN 
VS. COLLECTOR CURRENT 

TA •25'C 

VcE • S.O V 

lo-"" J.....-
I/' 

10 .__.._._.u...__,_........,..L.l-....J.......J....J..J..1--J 1.0 
0.1 1.0 10 100 0.1 1.0 10 

le • COLLECTOR CURRENT " mA 'c " COLLECTOR CURRENT " mA 

500 

z 
f§ 100 

i 
~ 
g 10 

.ct>!. 

1.0 

DC PULSE CURRENT GAIN VERSUS 
FAST NEUTRON DOSAGE 

TA·2s·c. = 
le -1om~. _ 
Vee• S.OV 

b:.. 
~.D 

~ 

100 1012 1013 1014 101s 

<·FAST NEUTRON DOSAGE • nvt l>IOkeVJ 

TEST CONDITIONS 

le= 10 mA la= 1.D mA 

le= lOmA la= 3.3 mA 

le= lOmA la= 1.0 mA 

le= lOmA la= 3.3 mA 

Vce=20V Vae = 0 

Vea= 5.0V le= 0 
le= la,:::::; 10 ma, laz>=:;;; -10 mA 

le:::::; 10 mA la1:::::; 3.3 mA 
le:::::; 10 mA la1:::::; 3.3 mA 

laz:::::; -3.3 mA 
Vce=20V le= 0 

. 
COLLECTOR TO EMITTER VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 

50 l .i-
evcEs • le • l!IJA 

~ 
.i-

t--+- V CEO \suslli I • IQmAl- +-:r: l 

0 
TA• 25°C 

1a12 1013 1014 1a15 
+· FAST NEUTRON DOSAGE • nvt C>IOkeVI 

COLLECTOR SATURATION VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I!?' 0.5 

§? TA •25'C 
1c ·IOmA -

ll! 0.4 

~ 
i5 
~ 0.3 

2 
18 '"l.OmA J....- H 

IT 

~ e 0.2 

~ 
' 01 
~ . 1--+-

I i'B •tOiA 

>'tj 0 

1012 1a13 1014 1015 
• • FAST NEUTRON OOSAGE • nvt I> IO keVI 

~ 5.0 

s 
~ 2.0 
g 
i5 
51 1.0 

~ 
Ill o.s 

r-1c • 101 8 

~ 
TA •25'C 

..r ·SS'C 

.'.. D.2 
~ 

~ 
>'tj 0.1 

0.1 

f1'fhC 

lIT 
1.0 

~ 
J.I" 
~ 

10 100 
le " COLLECTOR CURRENT • mA 
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-6.0 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le • COLlfCTOR CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

IBI • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF. IASE CURRENTS 

0 0~--'-~2~.o--'-~4~.o-'--6~.o,_...._a~.o,_...._,._w 

I Bl • TURN ON BASE CURRENT • mA 

~ 

FAIRCHILD TRANSISTOR 2N4873 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA • AMBIENT 11'MPERATURE • "C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0!,-<-2~.o--'-~4.~0...__,6~.o--+-~a.o:-'-~w=---...,.1·2 

191 • TURN ON BASE CURRENT • mA 

1000 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1-T! ·"l51'C z 

vi-'.'.'. 
LL 

k"' 
lZ 

DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON RISE TIME VERSUS TURN ON BASE 

BASE CURRENT CURRENT AND COLLECTOR CURRENT 

I Bl • TURN ON BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN .OFF BASE CURRENTS 

lal • TURN ON BASE CURRENT • mA 

le • COlUCTOR CUR~ENT • mA 

EMITTER TRANSITION AHO OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 

~ 
4.0 1--~.l-t-.;:,:f-c~ I 

.& \!s. . 3.0N:1 
~ JI 

u 
~ 2.0 

1--+-+-++---+--+--+-l-+--+---+->-+< 

1.0 l--+--t-++---+--+-+-1+--t--t-t-H 

0.5 1.0 5.0 .10 
REVERSE BIAS vbtTAGE - VOLTS 

AVERAGE PROPAGATION 
DELAY PERlRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
~ 7.0 \ 

5G 

~ 6.0 l--l--l--l--l--1--1--l--f--ff--I 

~ 
~ 5.o 1--tt[-+--+--+--+--+-~-1H--iH---il""'"C::;;>1 

i~o ~ 
f 3.0 

~ 
~ Z.O AVERAGEO OVER 11'N STAGES 
~ SEE PROPAGATION DELAY CIRCUIT 
~ 1.0 I--+--+--+--+--,__,_.....,,__,__,,__, 

o~_._--+-.,..._~_._~~..,.....~ .Ji o...._,__,__,__,__,__,__~~~ 
0 5.0 10 15 20 "l5 JO 0 2.0 4.0 6.0 8.0 10 

50 

'li 
. w 
~ 
!§ ... 
11.0 

I Bl ·TURN ON BASE CURRENT· mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

f-V B •20V 
.L'.J 

0 
21 

.Ld 
0 

Yee -SUPPLY VOLTAGE-VOLTS 

::l 10 
8 

lZ 
JL 

~ 
8 0.1 

.LI 
L 

l..""l ,z-
l 

0 16 24 l2 

Vea - COLUCTOR TO BASE VOLTAGE - VOLTS 

40 
o.o 

9-358 

I 
"l5 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - °C 



~~~~~~~~.,.--_F_A_IR_C_H_IL_D_T_R_A_N_S_IS_TO_R~2_N_48_7_3~~~~.,.--~~~~~I 

0-="=i Vin 

-10 .· 

Pulse Generator 
Vin Rise lime < 1 ns 
Source Impedance = 500 
PW~ 300 ns 
Duty Cycle < 2 3 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 
PW ~ 300 ns 
Duty Cycle < 2 3 

Pulse Generator 

tr < 0.5 ns 

Z0 = 500 

- tA + t B 
tpd =20 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

560 

5000 

+ 

0.0023.µF 

lOµF 
+ -

11 v 

. I 
0,0023µF 

lOµF 
+ 

910 

+ 
lOV 

toN - to .. MEASUREMENT CIRCUIT 

500 3.3k0 500 

0.0023 0.0023 I 
µF µF 

0.005µF 0.005µF 

O.lµF 0.lµF 

+ + 
Vss Vee= 3V 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

__ ......,. _____ - - - - -..--------0 
5100 5100 

ipd = Average Propagation per Transistor 

9-359 

+5V 103 Pulse waveform 
0 at point 'A' 

-4V--+'------~ 

's 

To Sampting oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

90 3 

t off t9fl 
· Vas= +12.0 v 

Vin= -20.9 V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

Waveforms 1 and 2 Superimp"osed 



2N4960 · 2N4961 · 2N4962 · 2N4963 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTORS 

• LVceo -- 80 VOLTS MIN. 

• h,e -- 12 SPECIFICATIONS FROM 100 µA TO 500 mA; 

-55"C TO +125°C 

• Vc•tsat)-- 0.5 V MAX. AT 500 mA; 0.18 V MAX. AT 150 mA 

• fr - - 250 MHz MIN. AT 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature -65°C to +200°C 

Operating Junction Temperature +2oo•c 

Maximum Power Dissipation (Note 2 & 3) 2N4960 2N4961 2N4962 2N4963 

Total Dissipation at Case Temperature, 25° C 3.5 3.5 l.5 1.5 Watts 

at Ambient Temperature, 25 ° C 0.8 0.8 0.5 0.5 Watts 

Maximum Voltages 

Vcso Collector to Base Voltage 60 80 60 80 Volts 

Vero Collector to Emitter Voltage (Note 4) 60 80 60 80 Volts 

VEBO Emitter to Base Voltage 6.5 6.5 6.5 6.5 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES: All dimensloll$ in incl!Q 
Leadsar110kl·platedk0YW 
Collectorintet'llilll)llXlllnecll!ldtocase 

PaeQge wei&ht i5 0.43 '""' 

2N4962 • 2N4963 

PHYSICAL DIMENSIONS 
in accordance ·with 

JEDEC (T0-39) outline 

:~;g DIA. i-·335 DIA --j~ 

1 .240 

Seating + 
Plane T T 

.125~·315 
. .2t 

3 LEADS n n n 0.51MIN. 

:g~: DIA. u u U__t_ 

NOTES: AU dimensions m inches 
leads ue 11old-l)laled KOVAR 

CASE 

lead No. 3 interoally connected lo case 
Packagewe1ght1sl.2J11rams 

2N4960 • 2N4961 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 30 60 30 60 le=lOOµA Ve•= 10. V 
hFE DC Current Gain 60 100 60 100 lc=l.O mA VeE=lO V 

hFE DC Pulse Current Gain (Note 5) 90 140 90 140 le= 10 mA Vce=lO V 

hFE DC Pulse Current Gain (Note 5) 100 150 100 150 lc=50 mA VCE= 10 V 

hFE (-55°C) DC Pulse Current Gain (Note 5) 10 40 10 40 lc=l50 mA Vce=l.O V 

hFE DC Pulse Current Gain (Note 5) 40 100 40 100 lc=l50 mA Vce=l.O Y 

hFE (125°C) DC Pulse Current Gain (Note 5) 130 500 130 500 lc:l50 mA Ve•= 1.0 V 

hFe (-55°C) DC Pulse Current Gain (Note 5) 25 60 25 60 le=150 mA Vee= 10 V 

hFE DC Pulse Currant Gain (Note 5) 100 180 300 100 180 300 lc=150 mA Vce=lO V 

hFE (125°C) DC Pulse Currant Gain (Note 5) 270 650 270 650 lc=150 mA Vce=lO V 

hFE DC Pulse Current Gain (Note 5) 70 100 70 100 lc:300 mA VcE=lO V 

hFE DC Pulse Current Gain (Note 5) 45 60 45 60 le=500 mA VeE=lO V 

hie High Frequency Current Gain (f= lOOMHz) 2.5 4.0 6.0 2.5 4.0 6.0 lc=50 mA Vce=lO Y 

Vce(sat) Pulsed Collector Satu.ration Voltage (Note 5) 0.04 0.07 0.04 0.07 Volts le= 10 mA le=l.O mA 

Yce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.15 0.18 0.15 0.18 Volts lc=l50 mA le=l5 mA 
Yce(sat) (125°C) Pulsed Collector Saturation Voltage (Note 5) 0.18 0.36 0.18 0.36 Volts le=l50 mA le= 15 mA 

Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.25 0.31 0.25 0.31 Volts le=300 mA le=30 mA 

VcE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.38 0.50 0.38 0.50 Volts lc=500 mA le=50 mA 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 0.67 0.72 0.67 0.72 Volts lc=lO mA IB= 1.0 mA 

Yae(sat)(-55°C) Pulsed Base Saturation Voltage (Note 5) 0.92 1.10 0.92 1.10 Volts lc=l50 mA h=l5 mA 

Vae(sat) Pulsed Base Saturation Voltage (Note 5) 0.78 0.82 0.90 0.78 0.82 0.90 Volts lc=lSO mA 1s=l5 mA 

Vae(sat)(l25°C) Pulsed Base Saturation Voltage (Note 5) 0.63 0.73 0.63 0.73 Volts lc:l50 mA la:l5 mA 

YBE(Sat) Pulsed Base Saturation Voltage (Note 5) 0.95 1.05 0.95 1.05 Volts lc=300 mA 1s=30 mA 

Vae(sat) Pulsed Base Saturation Voltage (Note 5) 1.1 1.3 1.1 1.3 Volts lc=500 mA la:50 mA 

Vee( on) Pulsed Base Emitter On Voltage (Note 5) 0.75 0.88 0.75 0.88 Volts lc=150 mA Ve•= 10 V 

{See notes on page 4) •Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4960 • 2N4961•2N4962 • 2N4963 

ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 

2N4960 • 2N4962 2N4961 • 2N4963 
SYM.BOL CHARACTERISTIC MIN. TYP. MAX. MIN TYP. MAX. UNIT TEST CONDITIONS 

Vceo(sust) Collector to Emitter Sustllnlng Voltlga (Note 4 & 5) 60 80 Volts lc=lO mA la=O 
BVcEs Collector to Emitter Breakdown Voltage 60 80 Volts lc:lO p,A ls:O 

BVceo Collector to Base Breakdown Voltage 60 80 Volts lc:lO µ.A le:O 

BVEBO Emitter to Base Breakdown Voltage 6.5 6.5 Volts lc=O le:lO µ.A 

lceo. Col!ector Cutoff Currant 1.0 10 1.0 10 nA le:O Vce:50V 

lceo(125~C) Collector Cutoff Current 1.0 10 1.0 10 p,A ••=0 Vce:50V 

IEBO Emitter Cutoff Current 1.0 10 1.0 10 nA lc:O VEe=4.0 V 

Ccb Collector to Base Capacitance Cf= 1.0 MHz) 11 15 11 15 pf IE=O Vce=lO V 

Ceb Emitter to Base Capacitance Cf= 1.0 MHz) 50 75 50 75 pF lc:O VEe=0.5 V 

ton Turn On Time (Note 6, Fig. 1) 70 150 70 150 ns lc:::::150 mA le1:::::15 mA 

to11 Turn Off Time (Note 6, Fig. 1) 700 1000 700 1000 ns lc:::::l50 mA le1:::::15 mA 
le2:::::-15 mA 

ton Turn On Time (Note 6, Fig. 1) 80 80 ns 1=300 mA le1:::::30 mA 

toll Turn Off Time (Note 6, Fig. 1) 600 600 ns lc:::::300 mA ls1:::::30 mA 
le2:::::-30 mA 

ton Turn On Time (Note 6, Fig. 1) 100 100 ns lc:::::500 mA le1:::::50 mA 

toll Turn Off Time (Note 6, Fjg. 1) 500 500 ns lc:::::500 mA le1:::::50 mA 
le2:::::-50 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

2N4960 • 2N4962 2N4961 • 2N4963 

ACTIVE REGION 

OILO~i--,l-..L...:.i,.....J'--6~0"-'--e~q.....J'--:-:!100 

VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

VCE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

VcE -COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

~400f--l--!--N:ff7~,...,-+-~~l""'T--~ 

' 
~ 
~ 300 a 
"' g 
~ 200 
8 f-.... 5"f.--+-f-+--+-+-r-+-~ 
' ~100>-< .... -1--+-l--+--l--+-I--+-~ 

1.0 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

,:/1001 
f#+--+--+-+-+--+--+-+-+--1 

ofl. Ie•o 
0 0.2 0.4 0,6 0.8 1.0 
VcE ·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

.. 
~ 
I-z 
ll! 
"' ,, 
<> 

"' 0 
I-

j 20 

-' 

~ 10 

.. 40 
E 
I 

1-z ! 30 

~ 

ACTIVE REGION 

VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

100 
VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

~201-"F'-+-+-!!;:;;;..<"f:--f-7'1--f--+-~ 
.:t1ot:=:j::::j:;:;:j--f""'f.;;i-:;l~r,-11 

VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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SATURATION REGION 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS. 

SATURATION REGION 

~ 400 t-+-+--fi'H1V*"-+ ~~'""l"=t--1 
~ 
~ 300 a 
"' g 
~ 200 

~ 
.:t 100 f-J._-+-+-+-+-+-+-+--1---1 

VcE·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

0 0,2 0.4 0.6 0.8 1.0 

VcE ·COLLECTOR TO EMITTER VOLTAGE"VOLTS 



FAIRCHILD TRANSISTORS 2N4960 • 2N4961•2N4962 • 2N4963 

TYPICAL BASE 
CHARACTERISTICS 

! 400 1~·3dmA l--1 ..-i-1Jso!A 
~ r--r-1 11 r--1 t-+"11- -
~3001--+-+-+--t---::fllf-+--t--t-----t-----i 
i"J ls•20mA f-1 
g f-t-I 8•40mA 

~ 200 !e=lOmA-1 

8 
~ 100 1---+--+---+--+ffl!ll----+---+---+--+--t 

VsE- BASE EMITTER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR VOLTAGE 

500 
VcE • lOV 

~ 400 

•t. 

11'( bJ -\~ 
I )/1 ~ 

.....-I-' ~ 

~ 
~ 300 

"' '.:'.) 
~ 200 

' 
"' ~ T N N :- loo 

i.-1-' 
~ 0 

0.1 

TA' -55'C 

I 

1-0 10 100 500 

le - COLLECTOR CURRENT- mA 

EMITTER CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

':l 
I 

~ 100 l---+---+-+---+---+--,17!-7"v+---t---+--1 
~ ,,, 
'-' t:: 1---+-+-+--_.,z,.__,___,____,_ __ r------+---1 
§ 10 1----t--+-_L_·-_,Lj--+---+--+---+--t--+---i 

l:'i ::: d 
~ 1.0 l"~-t--+--+----t---11---1---t----t--+--I 

j 
0-1 '---'-----'-___.__---"---~~__.____._~~ 

25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - 'C 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!:l Ic• 101 8 I 
! 1.4 v57 
~1-2 I H 
~ 1.0 1----t--t-+-t--+----,,t<--IL__-ITJ'+----t 

~ TA·-55'C --F7........tt' 
~O-BI TA~~ 
~ 0.6 ~\.'..'~is·-f'c -i:-i----+-i---+-+-H-----1 
I I--"'"" 
i 0.4 l----t--t-+-+--+---1---1-t-t-----l 
~ 
> 0.2 '--------'---'-~-~-~--'--'---~ 

10 20 50 100 200 500 1000 

le - COLLECTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

V9f-BASE EMITTER VOLTAGE-VOLTS 

CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

le -COLLECTOR CURRENT- mA 

COLLECTOR-BASE AND EMITTER­
BASE CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE -VOLTS 

NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

VcE • lOV 
r-.._1----f .-:-rt-:r++J--1-t++t- f • l.OMHz 

8.0~4 t-- B.~.•2.0kHz 

6.0 T _i It 
-~·""V 1-------+---+-+--+-H+++- "';>' v 

o~_,__-'---'--'-.LI..l.'-'----'--'--'--.1...LI..LI.J 
0.1 0.5 1.0 5.0 10.0 

le - COLLECTOR CURRENT- mA 
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500 

TYPICAL BASE 
CHARACTERISTICS 

~ TA• 125'C 

~ 400 
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8 
J: 100 
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0 
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COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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o~~~~~::..L..Lllll.W 
10 - 20 50 100 200 500 1000 

24 

le - COLLECTOR cu RRENT- mA 

NOISE FIGURE VERSUS 
FREQUENCY ' 

IT le• 300~A----I 

~± 
VcE • lOV 

20 

1fi t-- "1' 
H ~ 

~~·1.,,.1\ 
H ~4 :"\ 

16 

12 

8.0 ~ 
~O.fQ 1'-.,; 

4.0 

0 
0.1 1-0 10 100 

f - FREQUENCY - kHz 

1000 



FAIRCHILD TRANSISTORS 2N4960 • 2N4961 • 2N4962 • 2N4963 

TYPICAL ELECTRICAL CHARACTERISTICS 

1000 

BOO 

600 

400 

200 

0 
-75 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

vcc•50v 
Ic .. 101a1"'lOI92-
Ic0115001A 

[/ 
y 

~ 
~ v 

v L..-1 
.-4!--i--

'd_j 1--1 1. 
-25 25 125 

TA- AMBIENT TEMPERATURE -•c 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1000~~~~~~~~~~~ 

vic•5ov' 1 
,__....._-!--+--+--+ 

•c .. 10181 .. 101 82 
8001---lr\:T-+-+-+---+--+-+-1-t-I 

K ~ -~4---l--~1':::1---1-4---1---1--+--+-4 

w ~'· ~ 4001--+-+-+--+-+' ...... ""'lo;:::-f~l--+--i 
'i"-1 -

100 200 300 400 500 
le ·COLLECTOR CURRENT- •A 

\ 

ton-toff TEST CIRCUIT 

NOTES: 

l.S11s 
lOV -r-i 

ov ....J L..:r 
0.1 F 

Pulse ·source 500 11· 
Rise Time5 5.0ns 
FallTime 510ns 

le 
150mA 
300mA 
500mA 

-4V 

l.OkO 

Rb 
3140 
1570 
940 

+SOV 

RL 
3300 
167 0 
1000 

To Sampling Scope 
Rise Time5 l.Ons 
lnput-l~ lOOkO 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mWl°C) for the 2N4960 and 

2N4961; 117°C/Watt Cderating factor of 8.6 mW/°Cl for the 2N4962 and 2N4963 . Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.6 mW/°C) for 
the 2N4960 and 2N4961 350°C/Watt derating factor of 2.9 mWl°C) for the2N4962 and 2N4963 . 

·4. Rating refers to a high-current point where collector·to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
5. Pulse Conditions: length = 300 µS; duty cycle = 1 % . 
6. Sea switching circuit for exact values of le, ls1, and ls2. 
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SE5020·SE5021·SE5022·SE5023·SE5024 
NPN RF-AGC AMPLIFIERS 

DIFFUSED SILICON PLANAR*TRANSISTORS 

GENERAL DESCRIPTION - The SE5020, SE5021, SE5022, SE5023, and SE5024 are RF transistors 

with gain, bandwidth, noise characteristics, and package suitable for high-performance, high­

stability TV applications. 

ABSOLUTE MAXIMUM RATINGS (Note l) 

Maximum Temperature.s 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 3) 

-55°C to+l 75°C 

175 °C Maximum 

0.260 Watt 

0.175Watt 

20 Volts 

20 Volts 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. 

NF Noise Figure SE5020 2.8 3.3 
(f = 200 MHz) SE5021 3.5 4.0 

PG Power Gain SE5020 20 25 27 
(f = 200 MHz) SE5021 20 25 27 

SE5022 18 21 

V AGC(30) AGC Voltage for SE5020 4.0 4.5 5.0 
30 dB Gain Reduction 
(f = 200 MHz) 

NF Noise Figure SE5023 3.0 6.0 
(f = 45 MHz) SE5024 3.0 6.0 

PG Power Gain SE5023 22.5 25.5 28.5 
(f = 45 MHz) 

SE5024 22.5 25.5 28.5 

V AGC(30) AGC Voltage for SE5023 4.4 4.9 5.4 
30 db Gain Reduction 
(f = 45 MHz) SE5024 5.2 5.7 6.2 

ere Reverse Transfer Capacity, SE5020 through 0.25 0.37 0.5 
Common Emitter SE5024 

hFE DC Pulse Current Gain SE5020 through 20 40 200 
(Note 4) SE5024 

Additional Electrical Characteristics on page 2 

(See notes on back page) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Units 

$] dB 

dB 

dB 

dB 

Volts 

$} dB 

dB 

dB 

Volts} 
Volts 

pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-72) 

COLLECTOR 

CASE 

NOTES: AH dimensions in inches 
Leads are li"'lkl·plated kovar 
Package weight is 0.47 gram 

Test Conditions 

VAGC 1.4 v 

Rs 75 fl (Note 5) 

Neutralized Performance 

Rs = 75 fl (Note 5) 

VAGC = 2.75V 

Rs = 50 fl (Note 6) 

Unneutralized Performance 

Rs = 50 fl (Note 6) 

IE= O, VCB = 10 V, f = 1.0MHz 

(Emitter and can guarded) 

Ic = 4.0 mA, VCE = 5.0 v 

*Planar is a patented Fairchild process. 

F.A.IRCHILCJ 
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. .__I ___ F_A_IR_C_H_IL_P_T_R_A_N_S'--IS_T_O_R_S_S_E_5_0_2_0_• _SE_5_0_2_1 _• S_E_5_0_2_2_• _SE_5_0_2_3_•_S_E_50_2_4 __ __. 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

BVEBO 

VCE(sat) 

VBE(sat) 

(See notes on back page) 

Characteristic 

Collector Cutoff Current 

Collector to Emitter 
Sustaining Voltage 
(Notes 3 and 4) 

Collector to Base 
Brea)tdown Voltage 

Emitter to Base 
Breakdown Voltage 

Collector Saturation 
Voltage 

Base Saturation Voltage 

High Frequency Current 
Gain (f = 100 MHz) 

SE5020 through 
SE5024 

SE5020 through 
SE5024 

SE5020 through 
SE5024 

SE5020 through 
SE5024 

SE5020 through 
SE5024 

SE5020 through 
SE5024 

SE5020 · SE5021 
SE5022 through 

SE5024 

Min. Typ. Max. Units 

20 

20 

3.0 

3.75 

3.0 

5.0 

4.5 

50 nA 

Volts le 

Volts le 

Volts le 

3.0 Volts le 

0.96 Volts le 

8.0 } 
8.0 

Test Conditicfus 

10 v 

0 

0 

100 µA 

5.0 mA 

10 ·mA IB 5.0 mA 

10 v 

TYPICAL SMALL SIGNAL "Y" PARAMETERS COMMON EMITTER 

ISO 

100 

·SO 

-<000 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

2.0 4.0 6.0 8.0 10 12 
le - COLLECTOR CURRENT - mA 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

v~ .i;v 
f • 200MHz 

v r--
~ 

r-- bie N 
R 

b. 

2.0 4.0 6.0 8.0 10 12 
· 'c - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

r VcE • 12V -+--+-+---r--+--+--+-+-t 
LSO t--t-' ·.,..e~MH,_z-+-+-+---r--+-+-+-+-1 

-o.4 0 2.0 4.0 6,0 8.0 10 12 
~ ~ 1000!--'--+-'--'--'-.l........L........L---'.:'c:...'"'..::0 '0..<>-'=" 

2.0 4.0 6.0 8.0 10 L2 
'c - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 
0.2,--,~~~~~~~~~ 

l--i-+--+--+--+-+-1-+-v~ • ~ v' 
f • 200MHz 

• 0•8 o!'-'-2=".o-+-~4.o=-'"""'6~.o-+-="3.o-+---;10=-'"~12· 

le • COLLECTOR CURRENT - •A 

9-365 

le - COLLECTOR CURRENT - mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

11-5020-001 

2.0 4.0 6.0 8.0 10 12 
le - COLLECTOR CURRENT - mA 

0 
~ • • 

~ 

o.a 

~ 0.6 

; f.4 
0 

0.2 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

VI •112VI 
t-'CE 

f. 45MHz 

I 
ILl 

I/ ... 1-r i- IL r-; 

I- ~ k'j 
VI 

11-5020-004 

0o 2.0 4.0 6.o a.o 10 12 
le - COLLECTOR CURRENT - ,mA 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

2.s,--,,-,~~~~~~~~~ 

vi:E·uv 
.!! 1-- ·, • 200MHz +-+-t-1--+--+--+- I-
~ 2.0 ....... -+--+---+--+-+->-+--+-+--+---< 

~ ., ... ,;! ... 
0 0 2.0 4.0 6.0 8.0 10 12 

le • COi.i.ECTOR CURRENT • mA 



FAIRCHILD TRANSISTORS SES0.20 • SE502l • SE5022 • SE5023 • SE5024 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

VCE - COU!CTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

OD.I 0.2 0,5 l.O 2.0 
p-5020-012 

10 20 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

.. 1000 ... 
I ,_ 

!.<': 

~ ::: 100 IL 
IL 

v 
v 

L 
.L1 

20 40 60 80 100 

TA-AMBIENT TEMPERATURE-"C 

COMMON EMITTER 
FEED-BACK CAPACITY 

VERSUS COLLECTOR VOLTAGE 

I 0.2 r--r--r-r-t-t--t--+--+--+---i .., 

11-5020-018 
00'--'--~~o-'--8~.o-'-_...12--'-~a---'20 

Vea - COLLECTOR VOLTAGE - VOLTS 

0 Single family characteristics on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

~ 16 

!Z 
~ 121---+I++~"--+__. 

l:l I 8.0 Hfll-:~h.-F--+-+-::±--+-'F"l 

VCE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 4.0r--r--i-r;---,---,--.,-.,,-----. 
~ ll-5020-013 

~ ~~±:j:f::]~E:l_hTfA'L~~c~_J :~ oC .1J. 

200 

175 

~ 
150 

z 
0 

"' 125 
;f 
iii 100 Q 

1'i 75 " ~ 50 
~ 

25 

0 

0.50 

"'­
I:: 
~ 0.46 

<S 
"' ~ 0.42 

m 
~ 0.38 

~ 

i 0.34 

<l' 
0.30 

0.1 0.2 0.5 l.O 2.0 5,0 10 20 

0 

lc - COU!CTOR CURRENT - mA 

MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 

25 50 75 100 125 150 175 

TA - AMBUNT • •c 

DISTRIBUTION OF COMMON 
EMITTER FEED-BACK 

CAPACITY 

Vce-IOV 
f & l,Q,MHz 

I •O 

VI 
)/ 

Y1 
k'. 

~ 

kl"' 
1-1 11-5020-019 

0.1 0,5 2.0 10 20 30 «J 60 70 80 !II 95 98 99.5 99.9 
0.2 1.0 5.0 50 99 99.8 

PERCENTILE DISTRIBUTION - I 
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20 

1! 16 

~ 12 
!!5 .., 
g 
~ 8.0 
.., 

~ 4.0 

BASE CHARACTERISTICS* 

I 
TA •2S°C 2.0mAr_ 

4.0mAh 

6.0mA 

8.0mA 

1B·l0mA-j 

0.2 0.4 . 0.6 0.8 

V BE - BASE VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.0 

"' 0.51---+-+-+-t--+~-"--+-+-++--+--l 

:l;! 

'i!l 

11-5020-014 

0•40.1 0.2 0.5 1.0 2.0 5.0 10 20 

7.0 

6.0 

le - COU!CTOR CURRENT - mA 

NOISE FIGURE VERSUS 
FREQUENCY 

v~TIJ 
I-IC' 2.0mA 

Vs;: 20+j0mmho~ 

' 5.0 

"' "' c:io 4.0 
<;: 
w 
~ 3.0 
g 
.:. 2.0 
z 

1.0 

~ 

0 
1.0 

v 
lL1 

ll-5020-017 

10 100 

f - FREQUENCY - MHz 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

500 

2.0 >--+-+-++--+--+--+-1-+--+--+-+-+-1 

1.2 cobol;;::f-tt--t--t-t-t-t--t--t-Hi 

}o t-
0.81--+-1--1+--+-+-H+----F"'-i-+-H 

11-5020-020 

0•40.1 0.2 0.5 1.0 2.0 5.0 10 20 50 
REVERSE BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS SE5020 • SE5021 • SE5022 • SE5023 • SE5024. 

POWER GAIN AND NOISE 
FIGURE VERSUS AUTOMATIC 

GAIN CONTROL VOLTAGE 

TYPICAL ELECTRICAL CHARACTERISTICS 

POWER GAIN AND 
NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

MAXIMUM AVAILABLE GAIN 
VERSUS 

COLLECTOR CURRENT 
s.o 16 

f • 200 MHz lsee figure 11 11-5020-021 

PG 

ll-5020-022 16 
Vcc12:H 

f "200 MHz 

!:l 
-5.0 

z 

~ -10 

~ 

ii: -15 
~ 

-20 

IL JS: b,..25'C t J_ _j:c 

1~ I 

V_ 
II\ A 

14 :!;i 

12 
z 

10 ~ 

8.0 ~ 

6.0 

tt--j;j,+.,.;;;;J::-;1::-t-r:-t-1114 

':l -l.O .,U_U-1---l-+-....._-+~-'ll~f-G '\'Ji--0°C".fl--llt--+--ll2 ~ 
~ -lO~--+-+--t-85-01-'~H~'rl-1-+7+1+-+--llO ~ 
~ -15 ll. 8.0 ~ 

lO 
f--I-< 
~ 

bJ 
~ 

]'... 

b... 

"' ~ ss•§ZJZ I~ ~ 
4.0 

~ :: ~ ssJTll_l ::: ~ ~ 
~ -10 -25 

to.. NF fo""L25•c ~ 
-lO 0 1.0 2.0 l.O 4.0 l.O 6.;·o 

\.'j_ NF _...,..., 251 
ll-5020-023 

VAGC - AUTOMATICGAINCONTROLVOLTAGE - VOLTS 

POWER GAIN AND NOISE 
FIGURE VERSUS AUTOMATIC 

GAIN CONTROL VOLTAGE 

-JO o._+--'2.o-'---4..1..0--'~6~.o--"~8 .... o -'---'102•0 

le - COLLECTOR CURRENT - mA 

POWER GAIN AND NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 

-20 
0 2.0 4.0 6.0 8.0 10 

le - COLI.ECTOR CURRENT - mA 

MAXIMUM AVAILABLE GAIN 
VERSUS 

COLLECTOR CURRENT 

12 

S.O ..-, .~45-MH~,-,,~,.-,i-gu-re-21-r--r-~J_,...-,,..11--s-,,-,_.,-,,.,.,l4 

PG 
1-t-+-+-~tt'...;;..~~;o-+---+-t--+-+,u 

s.o-,--45-MH-,-,, .. -,-,g-ur~e 2-1 ~~~~11-_,-,,~,_,~2s 14 

PG ~ 
~ vcc12~~ 

N 1•45MHz 

!:l -s.o >--<+-+--n---~--+-----+--+-[l+-JY>-->-+2s•_c .... I'"-t-.JJ .......... 10 ~ 
..n.. ss·~\ I 

~ -10 ll.rr I 8.o ~ 
ffi l--+-11-11--+-t-+-+-·~:i:l-H~(-f---;f-+~ ~ 
~ -lS \ v_ 6.0 ~ 

~"' -201-1 ~ 85'C ...-1cL ~ 1 4.0 :;:; 

12 

10 
;j\ 

8.0 ~ 
iii 

6.0 ;;; 
~ 

4.0 
~ 

2.0 

' ~ 
I\ 

....... 
"I 

\ 

~ -10 
-25 t--HH--t-+-+-+~25"''c'-+-I-\l--1i1-+--i2.o 

ll_ ~ 
11-5020-026 

NOTES: 

" 30 0~_..r--1.~o-'--2.~o-'-~i.r--o-'-~4.r--o....u..1.5.-0...__6~.~ 

VAGC - AUTOMATIC GAIN CONTROL VOLTAGE - VOLTS 

200 MHz AGC, POWER GAIN AND 
NOISE FIGURE TEST JIG 

SOO <t"j 
INPUTi 820pf 

VAGC 

2.2k!l 

T 1: Ferrite COre I ndlana Gen. Corp. F~~ 

T21 6 Turns #16 Buss Wire ID• lf4''L•314" 

3900 

FIGURE 1 

Vee· 12v 

2700 

11-5020-027 

100 

le - COLUCTOR CURRENT - mA 

2.0 4.0 6.0 8.0 10 

le - COLUCTOR CURRENT - mA 

45 MHz, AGC, POWER GAIN AND 
NOISE FIGURE TEST JIG 

T1 , Ql Toroid 4'1 Ratio' l22 WI 
8T-PRI 2T-SEC re 11-5020-028 

FIGURE 2 

(1) These ratings are limiting values above which the serviceability of any Individual semiconductor device may be Impaired, 

12 

(2) These ratings give a maximum junction temperature of 175'C and junction-to-case thermal resistance of 583°C/Watt (derating factor of l,73 mW/'C); junction-to-
ambient thermal resistance gf 850'C/Watt (derating factor of 1.17 mW/'C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/ 2. 

(4) Pulse Conditions: length = 300 µsec; duty cycle = l %. 
(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization Is optimum for a typical device with ere~ 0.37 pF. 

(6) Test conditions. are as shown on Fig, 2. This test assures gain variations~ 3 dB around a typical 25.5 dB nominal for the unneutralized case. For the neutralized case 
(MAG) typical gains of 40 dB are obtainable with the SE5023 and SE5024 at 45 MHz. 
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2N5022 · 2N5023, 
PNP HIGH VOLTAGE, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

• FAST SWITCHING •••••••.. ton = 25 ns (TYP) @ 500 mA 
• • • • • • • • • to11 = 65 ns (TYP) @ 500 mA 

• LOW SATURATION VOLTAGE ••• Vc,(sat) = 0.7 V (MAX) @ 1.0 A 
• HIGH FREQUENCY •••••••• fr= 200 MHz (MIN) @ 50 mA 
• HIGH BETA • • • • • • . • •••• h,, = 40 - 100 @ 500 mA 

•••.•.••.••• h,, = 40 (MIN) @ 1.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 25°C Case Temperature 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
Ve'° Collector to Base Voltage 
VCES Collector to Emitter Voltage 
Vern Collector to Emitter Voltage 
V,'° Emitter to Base Voltage (Note 4) 
le Maximum Collector Current (Note 5) 

-65°C to + 200°c 
+200°C 
+300°c 

2N5022 
-50 Volts 
-50 Volts 
-50Volts 
..,-5.0 Volts 

1.0 Amp 

4.0Watts 
1.0 Watt 

21115023 
-30Volts 
-30Volts 
-30Volts 
-5.0Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5022 2N5023 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

ton Turn On Time (Note 6) 25 40 25 40 
toll Turn Off Time (Note 6) 65 90 65 90 

hFE DC Pulse Current Gain (Note 5) 15 40 30 50 
hFE DC Pulse Current Gain (Note 5) 25 45 100 40 60 100 
hFE DC Pulse Current Gain (Note 5) 25 45 40 60 
hFE(-55°C) DC Pulse Current Gain (Note 5) 10 25 20 45 
Ve,( sat) Pulsed Collector Saturation Voltage (Note 5) -0.l -0.2 -0.09 -0.17 
Ve,( sat) Pulsed Collector Saturation Voltage (Note 5) -0.24 -0.4 -0.19 -0.35 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.41 -0.8 -0.3 -0.7 
h1o High Frequency Current Gain (f = 100 MHz) 1.7 2.3 2.0 2.8 
Ccb Collector to Base Capacitance 18 25 20 25 
Ceb Emitter to. Base Capacitance 80 100 80 100 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

ns 
ns 

Volts 
Volts 
Volts 

pF 
pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0:39) outline 

~~go1•.Qmo1A. 
.125 .2L J: .· 240 

Seating J 
Plane T . T 

3 LEADS a a a 0.5 MIN . 
. 019 DIA I 
.016 . __L 

CASE 

NOTES: All domenstons on 1nchu 
Leads are gold-i>lated KOVAR 
Luci No. 3 internally connecled tocne 
Package weight •S 1.23 grams 

TEST CONDITIONS 

le= 500 mA 1., =50mA 
le= 500mA le1=50 mA 

la2= -50 mA 
le= 100 mA VeE = -1.0V 
le= 500 mA VcE = -1.0V 
le= 1000 mA VcE = -5.0V 
le= 500 mA Vee= -1.0V 
le= 100 mA Is= lOmA 
le= 500 mA le= 50 mA 
le= 1000 mA la= 100 mA 
le= 50 mA VcE = -lOV 
Veo=-lOV 1, = 0 
Vse = 0.5 V le= 0 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW!°C); junction to ambient 
thermal resistance of 175°C/Watt (derating factor of 5.72 mW!°C). 

(4) This rating refers to a high current point where collector .to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: •length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, Is, and IBZ. 

FAIRCHILCJ 
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· FAIRCHILD TRANSISTORS 2N5022 • 2N5023 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless other.wise noted) 

2N5022 2N5023 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vteo(sust) Collector to Emitter Sustaining Voltage (Note 4 and 5) -50 -30 Volts le= lOmA Is= 0 

BVeso Collector to Base Breakdown Voltage -50 -30 Volts .le= 100 µA le=O 

BVees Collector to Base Breakdown Voltage -50 -30 Volts le= lOOµA Vee= 0 

BVeso Emitter to Ba5e Breakdown Voltage -5.0 -5.0 Volts le== 100 µA le=O 

Vse(sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -1.0 -0.8 -1.0 Volts le= 100 mA le= lOmA 

Vse(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.02 -1.4 -0.9 -1.02 -1.4 Volts le= 500 mA Is= 50 mA 

Vee(sat) Pulsed Base Saturation Voltage (Note 5) -1.2 -1.75 -1.2 -1.75 Volts le= 1000 mA le= lOOmA 

Ices Collector Reverse Current 10 100 nA Vee= -30V Vee= 0 

Ices Collector Reverse Current 8.0 100 nA Vee= -20V Vee= 0 

lces(l00°C) Collector Reverse Current 1.5 15 µA Vee= -30V Vee =0 

lces(100°C) Collector Reverse Current 1.0 15 µA Vee= -20V Vee=O 
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SE5050~ • SE5051 
NPN RF AMPLfFIERS 

* DIFFUSED SILICON PLANAR TRANSISTORS 

e LOW FEEDBACK (Crel -- 0.2!Hl.50 pf (Guaranteed Min. and MaxJ 

• LOW NOISE FIGURE -- 4 dB (Max.I at 100 MHz 

•HIGH POWER GAIN--20dB (Min.I at 100 MHz 

• FORWARD AGC 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
Maximum Voltages 

V eeo Collector to Base Voltage 
Vceo Collector to Emitter Voltage 
Veao Emitter to Base Voltage 

!Note 21 
!Note 21 

!Note 3) 

-55°C to + 175°C 
175°C Maximum 

0.260Watt 
0.175 Watt 

20 Volts 
20 Volts 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

NF Noise Figure If= 100 MHz> SE5050 (Notes 5 and 61 3.0 4.0 
NF Noise Figure (f = 100 MHZ) SE5051 !Notes 5 and 6) 3.0 
PG Power Gain If= 100 MHz> (Notes 5 and 6l 20 27.5 
VA&e(30} AGC Voltage for 30 db gain reduction (f = 100 MHz) 4.7 
Cre Reverse transfer capacity 0.25 . 0.37 0.50 

Common emitter 
hFE DC Pulse Current Gain !Note 4) 20 40 200 
Yao (sustl Collector to Emitter sustaining Voltage 

!Notes 3 and 4l 
20 

leeo Collector Cutoff Current 50 
BVeao Collector to Base Breakdown Voltage 20 
BVeeo Emitter to Base Breakdown Voltage 3.0 
Vee (sat) Collector Saturation Voltage 3.0 
Vae (satl Base Saturation Voltage 0.96 
h1. High Frequency Current Gain If= 100 MHzl 3.0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS TEST CONDITIONS 

dB VA&e == 2.ov R&;,,, 75n 
dB VA&e = 2.0 v R& = 75n 
dB VA&e = 2.0 v R& = 75n 
Volts Rs = 75n (Notes"!i and 6) 
pf 1. = 0 Yea= 10V 

f = l.OMHz . 
Va= 5V le= 4.0mA 

Volts le= 1.0 mA le= 0 

nA 1. = 0 Vea= lOV 
Volts le = 100 µA I, = 0 
Volts le = 0 le = 100 µA 
Volts le = 10 mA la = 5 mA 
Volt le= 10 mA I,= 5 mA 

le= 4.0.mA Va= lOV 

•Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to-ambient thermal 
resistance of 850°C/Watt (derating factor of 1.17 mW/°CJ. 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 

(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization is optimum for a typical device with c,. ~ 0.37 pf. 
(6) 500 input is transformed so that the transistor under test sees 750. 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-.5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS SE5050 • SE5051 

TYPICAL ELECTRICAL CHARACTERISTICS 
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SE5052 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• OPTIMIZED FOR COMMON-BASE VHF OPERATION 
• FORWARD AGC CAPABILITY TO -30 dB 
• LOW NOISE FIGURE ••• 4.0 dB MAX. AT 200 MHz, Rs = 50 n 
• HIGH UNNEUTRALIZED GAIN ••. 16 dB MIN. AT 200 MHz, Rs = 50 n 
• OFFERS IMPROVED CROSS-MODULATION PERFORMANCE OVER 

COMMON EMITTER CONFIGURATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

MAXIMUM TEMPERATURES 
Storage Temperature 

Operating Junction Temperature 

_,55oc to+ l 75°C 

+175°C 

MAXIMUM POWER DISSIPATION 
Total dissipation at 

25°C Case Temperature (Note 2) 

25°C Ambient Temperature (Note 2) 

MAXIMUM VOLT AGES 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to.Base Voltage 

0.260 Watt 

0.175 Watt 

20 Volts 

20 Volts 

3.0 Volts 

ELECTRICAL CH.ARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

N.F. 

P.G. 

IA6 e-30dB 

cc. 
IB 

h1. 

lcBO 

VeEO(susl 
BVeBo 

BVEBO 

VeE(s~t) 

NOTES: 

CHARACTERISTICS 

Noise figure, f = 200 MHz, Rs = 50 n 
Common base configuration 

Power gain, f = 200 MHz, Rs = 50 n 
Unneutralized common-base 

Collector current required for 30 dB 
gain reductio.n 

Collector to emitter capacitance (f = 1.0 MHz) 

Base current 

High frequency current gain (f = 100 MHz) 

Collector to base reverse leakage current 

Collector to emitter sustaining voltage 

Collector to base breakdown voltage 

Emitter to base breakdown voltage 

Collector to emitter saturatioll'VOltage 

MIN. 

16 

3.75 

20 

20 

3.0 

TYP. 

3.0 

18 

10.0 

OJ? 
80 

5.0 

MAX .. 

4.0 

200 

50 

3.0 

UNITS 

dB 

dB 

mA 

pF 

µA 

nA 

v 
v 
v 
v 

PHYSICAL DIMENSIONS 

·~230DIA :mo1A. .209 . 

.030 210 
MAX. :110 

Seating t-
Plane 

~t!~~A~ ~ ~ OMIN 

COLLECTOR 

CASE 

NOTES: AU dimensions In inches 
Leadsaregnld-plllted kovar 
Package wellht 1s 0.47 aram 

TEST CONDITIONS 

Yee= lOV le=3.0mA 
see fig.1 

Yee= lOV le=3.0.mA 
see fig.1 

Yee= lOV see fig.1 

Yee= lOV IB = 0 

VeB = 5.0V le =4.0mA 

VeE = lOV le= 4.0mA 

Ve8 = lOV IE= 0 

le= 1.0 mA IB = 0 

le= 100 µA le= 0 

le=O le= lOOµA 

le= 10 mA 18 = 5.0 mA 

*Planar is a patented Fairchild process. 

1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2) These ratings give a maximum junction temperature of 175°C and. junction-to-case thermal resistance of 583°C/Watt (-derating factor of 1.73 

mW/°C); junction-to-ambient thermal resistance of 850°C/Watt (derating factor of 1.17 mW/°C). 

3) Rating refers to a high-current point where collector-to-emitter volt<)ge is lowest. -For more information send for Fairchild Publication APP-4/2_. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIReHILO DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR SE5052 

TYPICAL COMMON-BASE "Y" PARAMETERS • TA = 25°C 
Yea = 10 V, le= 3.0 mA, f = 200 MHz 

SYMBOL PARAMETER 

IY;bl INPUT ADMITTANCE 
OUTPUT SHORT CIRCUIT 

IYrbl REVERSE TRANSADM ITTANCE 
INPUT SHORT CIRCUIT 

IY1bl FORWARD TRANSADMITTANCE 
OUTPUT SHORT CIRCUIT 

IYobl OUTPUT ADMITTANCE 
INPUT SHORT CIRCUIT 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 COLLECTOR CHARACTERISTICS0 

~ 6.01-h~~f""::;J..-"F-t--t-='f--l 

a 
§ 4.0 l-J~i7""'1--t--t--t-t-t-+--I 
~ 
"' - 2.0 tflt:::l=l=l=l=l=:j:::;*=:~ 

1.00 

0.99 

16 
VCE - COLL£CIOR VOLIM:E - VOLIS 

ALPHA VERSUS 
COLLECTOR CURRENT 

Yca•lOV 

T,•25-c 

+- ""b. 

20 

~ 
b,,. 

1 0.98 .. 
I'-if 

~ 0.97 

0.96 

2.0 4.0 6.0 8.0 10 
le-COLLECTOR CURRENT-mA 

~ 8.0 l--l--l--t-7'V-,.,_,,.T--71" 

~ 
~ 6.0 l--l--Ht1H.~'f-:J;.-"'+-':'-+--I 
"' 0: 

~ 
~ 4.0 

8 1--1-..wl--Fc~+---+---+---+---+---+--J 
I 

.!:: 2.0 t--ir+.t<-t--t--t--t-t-t-+--1 

1.00 

-0.98 

0.96 

0.94 

0.92 

0.4 0.8 1.2 1.6 2.0 
VcE-COLLECTOR VOLTAGE-VOLTS 

ALPHA VERSUS 
COLLECTOR CURRENT 

Vea•5.0V 

1--.J 
~ 

T•. 25-c 

~ rs: 
~ 
~ 
~ 
~ 

2.0 4.0 6.0 8.0 10 
le -COLLECTOR CURRENT-mA 

*Single family characteristic on Transistor Curve Tracer 
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MAGNITUDE 

50-j40mmhos 

210 µmhos at L -95° 

70 mmhos at L 120° 

0.2 + H.45 mm hos 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.0 

1c·218 

~ 
...... v 

TA•25°~ P" 
i-- i::1 

t-" .......-1 rA·ss•c 
_.i..-f""" 

0.9 

~ 
j$ 0.8 g 
i5 I 0.7 

~ 0.6 

., 0.5 

:~ 
0·40.1 0.2 0.5 1.0 2.0 5.0 ID 20 

le • COLLECTOR CL!IRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!'3 4.0 r---r-.-r.---.---r-r-TT"--,--. 
g 

~ ~~ttt::J~E:~I_LrfAJ_"L~·~cl__J 
:~ 05 0.2 o.s 1.0 2.0 5;0 10 20 

le - COllfCTOR CURRENT c mA 



FAIRCHILD TRANSISTOR S E5052 

COLLECTOR TO EMITTER 
CAPACITANCE VERSUS 

COLLECTOR TO EMITTER VOLTAGE 

'a 
I 

~24~r---r--~~~~......--r--l..---.I 

1--+-+-+--+---+---t--+ 18•0 
f•l.OMHz .... 

!;l f-­
~ 0.20 ~.,,...""'N,.-+,.._-+ 

1

-1--1-1--+-+--l 

if L"oJ 

~ "h. 
~ 0.16 N 
t: b,,. 
a ~ 
; 0.12 >--+-+-+--+--+--+--+---+--+---< 

~ 
~ 0·08 o'--~4"=JJ~-="s.o=--'~12=--.__,1"='5~-:20· 
J 

~ 0.35 
I 

~ 
~ 0.30 

f 
~ 
"' 0.25 
~ 
iii 
12 0.20 

I 0.15 

I 

VcE-COLLECTOR TO EMITTER VOLTAGE-V 

DISTRIBUTION OF COLLECTOR0 

TO EMITTER CAPACITANCE 

vee•lOV 

L9•0 
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Jll 

V1 
f1 
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v 

J 0.10 0.2 2 10 30 50 70 90 98 99.8 
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PERCENTILE DISTRIBUTION-fo 

COLLECTOR CUT OFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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POWER GAIN AND NOISE 
FIGURE VERSUS 

COLLECTOR CURRENT 
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~ 1 
VeclOV v 
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16 

14 

12 

10 
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4J) 

2JJ 

~ 
- 20 0 2JJ 4.0 6.0 BJJ 10 120 

le -COLLECTOR CURRENT-11A 

TYPICAL ELECTRICAL CHARACTERISTICS 

1.0 

'a 
I 

~ 0.8 

~ 

COLLECTOR TO BASE 
CAPACITANCE VERSUS 

COLLECTOR TO BASE VOLTAGE 

IE•O 
f•l.OMHz 

~ 
;:; 

~ 0.6 
~I 
~ 

I"'-
i 12 0.4 

I 0.2 

8 
I 

:; 00 4.0 8.0 12 16 

Vea-COLLECTOR TO BASE VOLTAGE-V 
20 

DISTRIBUTION OF COLLECTOR* 
TO BASE CAPACITANCE 

'ls. 
I 

~ 0.45 

Vee; 10 v +-+--+-++-1-+-t--+-+-++-t-+1 
IE•O 

f=lOMHz 
~ 
;:; 
if "" 0.40 H-t-+-+-+-+-l-+-f+-+-+-1-+-~l-hl"H 
<.> J.d" 
i k'.f1 12 0.35 t-H-r-t-t-t-t-t-H--t=*"'!-t-'1'-11-H-H 

! 0.30 l-bl-l"'!-1-1_+--'H--HH-1-+++-+--+-+-1f+-H 

I 

~ 0·25 0.2 2 10 30 50 70 90 98 99.8 

PERCENTILE DISTRIBUTION-% 

MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 

175t---"-+--+--+---+--+-----I 

150t---t-~ ........ ot---+--+---+--+-----I 
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"' "l 
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o':' 'I 
~l--+--+--+--+---1--.[SJ-1 

00~-~~-~"---'-~-1~00-~1~-~1~__,,11s 

TA - AMBIENT - °C 

UNDESIRED SIGNAL STRENGTH 
FOR 1.0% CROSS 

MODULATION VERSUS AUTOMATIC 
GAIN CONTROL (FORWARD) 
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1 IE.I •160MHz 
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I~ .... 
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AGC-AUTOMATIC GAIN CONTROL-dB 

* These distributions derived from a random sample of 200 units. 
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REVERSE TRANSADMITTANCE 
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INPUT SHORT CIRCUIT 
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FAIRCHILD TRANSISTOR SE5052 

MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 

COMMON BASE CONFIGURATION 

COMMON BASE CONFIGURATION 
STABILITY FACTOR • k 

VERSUS COLLECTOR CURRENT 

MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 

COMMON BASE CONFIGURATION 
Vce• lOV 
f•200MHz 

V1 
!-- .....,...,, 

lL 
'1 

~ 
~ 

~ 
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~ 
il! 
,.. 7 
.... 0.2 l--+1-l+-+-+--4--+---+-+-+--~ :J 
~ 0.1 1--f[-+-+-+--+----+---+--+-+--<-----l 

"' o.o5 Rt:::l==l==+==+==l==l=:l=t=:1 

45 
J'.Jv CB 

I •3.0mA 
40 

35 
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N 

N 

·30 

25 

20 

15 

2.0 4.0 6.0 8.0 10 

0.02 t---+--+-+-+--4--+---+-+-~ 

o.o 1 o~--="2.o~....,4"-=-_o---+-""'"s.o~....,s"'".o-'-..,,10 
le-COLLECTOR CURRENT-mA 

1 010 20 50 100 200 500 1000 
le-COLLECTOR CURRENT-mA 

2gigo - Re(YfYr) 
Rollett stability factor 'k' is defined as: k=-=-~---'--'-'-

jY1Y ,\ 

f- FREQUENCY-MHz 

FIG. 1 200 MHz COMMON BASE POWER GAIN, NOISE FIGURE, 

AUTOMATIC GAIN CONTROL TEST CIRCUIT 

250 pF 

3900 2.21k 5100 
0 

-VEE +vcc=lOV 

Tl-3:1 RATIO NO. 22 BIFILAR ON MICROMETALS TOROID, 
P/N T30-12 

R5 = 50 n, RL = 2.5 kn 
fbw -8.0 MHz 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND. INSTRUMENT CORPORATION 
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SE5055 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• LOW FEEDBACK CAPACITY !Ceel -0.13 pf TYPJCAL, 0.22 pf MAX. 
• HIGH UNNEUTRALIZED POWER BAIN -27 dB MIN. at 45 MHz. 
• VAse GUARANTEED FOR -30 dB and -50 dB at 45 MHz. 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating, Junction Temperature 

Maximum Power Dissipation 
Total dissipation at 25°C Case Temperature [Note 21 

at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Veeo Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 31 
Veeo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-55°C to + 175°C 
+175°C 

0.260 Watt 
0.175 Watt 

20 Volts 
20 Volts 
3.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-72) . 

. 195 A-230 DIA . . 178 DIA. .209 

.030~210 MAX. ' 
Seating L .l70 
Plan"i""--r 

4LEADS n n n .500 MIN. 

:~!~ DIA. U U u-1 

NOTES: All dimensions in inches 
Leads are cold-plated KoVlr 
Collector electrically isol1ted from case 
P1cka1e wei1ht is 0.361r1m 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

P.G. 
N.F. 
VAGe 
I Ase 
VAGe 
C.b 
hFe 
Veeo (Sustl 
lcao 
BVeao 
BVeao 
VedSatl 
h1. 
R;ep 

C;.p 

Roop 

Coop 

NOTES: 

Power Gain (f = 45 MHz) 
Noise Figure (f = 45 MHz) 
AGC Voltage for 30 dB Gain Reduction If = 45 MHzl 
Collector Current for 30 dB Gain Reduction (f = 45 MHzl 
AGC Voltage for 50 dB Gain Reduction If = 45 MHzl 
Collector to Base Capacitance If = 1.0 MHz) 
DC Current Gain 
Collector to Emitter Sustaining Voltage [Note 31 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 100 MHzl 
Input Resistance, Common Emitter (f = 45 MHz) 
Input Capacitance, Common Emitter (f = 45 MHz) 
Output Resistance, Common Emitter (f = 45 MHz) 
Output Capacitance, Common Emitter (f = 45 MHzl 

27 

3.3 

20 
20 

20 
3.0 

3.0 

29 
2.7 

4.15 
7.2 

6.15 
0.13 

80 

5.0 
400 

16 
67 
1.2 

1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

dB Vee = 2.0 V, See Figure 1 
5.0 dB Vee = 2.0 V, See Figure 1 
5.0 Volts Vee= 12 V, See Figure 1 

mA Vee = 12 V, See Figure 1 
7.5 Volts Vee= 12 V, See Figure 1 

0.22' pF IE = 0, Vea = 10 V 
220 le == 2.0 mA, Vee = 10 V 

Volts ,le = 1.0 mA, la = 0 
50 nA IE = 0, Vea = 20 V 

Volts le = 100 µA, IE = 0 
Volts le = 0, IE = 100 µA 

2.75 Volts le = 10 mA, la = 5.0 mA 
le= 2.0mA, VCE = lOV 

Ohms le = 2.0 mA, VcE = 10 V 
pF le = 2.0 mA, VcE = 10 V 
kohms le = 2.0 mA, VcE = 10 V 
pF le = 2.0 mA, VCE = 10 V 

• Planar is a pa~ented Fairchild process. 

2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to-ambient thermal 
resistance of 850°C/Watt (derating factor of 1.17 mW/°C). 

3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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COLLECTOR CHARACTERISTICS* 

~ 6.0 l-t--:~f7f"":::~'F-+-+-"+-I 
a i 4.0 hf'A'bo-"f-+-+-+-+-+-t-1 
8 

~ 2.0 t'Pt:::F=F=F==l==I=+=*=:~ 
18 • o o._..._..._..._..._.._.._.._.._.._. 

0 4.0 B.O 12 16 20 

VCE • COUfCTOR VOLlAGE • VOLIS 

-:; 
I .... z ... 

IE 
B 

~ ... 
~ ... 
::l 
0 

't 
Ii! 
~ 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le-COLLECTOR .cuRRENT-lftA 

COLLECTOR CUT OFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

500 
Vee· 2ov 

100 

10 

l.O 

0.1 

0.01 

0.001 
-50 

L 

0 

JL 

2 
L 

L 

50 100 150 

TA ·AMBIENT TEMPERATURE-'C 

200 

FAIRCHILD TRANSISTOR SE5055 

COLLECTOR CHARACTERISTICS* 

~ 8.0 

~ ~~~f-nht'cY-7""" 

"' B s.o 
~ l-t--:IS'7S!Yrt?"T--t---::;J;....~:r----l 

~ 4.0 l-l-ll~V-h""""+-T'--+-t-1 
..J 

8 
I 

:i 2.0 ~~J.£--+--+--+--+-+-+-+--1 

20 

-= 16 
I 

~ 
IE 12 
B 
"' 
~ 8.0 
::l 
8 
I 

~4.0 

0 
0.4 0.8 1.2 1.6 2.0 . 0 

., 1.0 
~ g 
I 
~ 0.96 

ti g 
i!l 0.92 

ti 
~ "'0.88 
~ 
~ 
~0.84 
i 
lii 

> 0.80 

VcE -COLLECTOR VOLTAGE -VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le• 218 y 
v 

16' 
V1 

JZ: 
JL 

I~ 
1 

0.20 

~ 
~ 0.18 
~ 

I 0.16 

i 
I 
~ 0.14 

~ 
8 0.12 
I ... 
u ... 

BASE CHARACTERISTICS* 

TA•25'C 

!a•~.Om~~ 
4.0mA""'9 
3.0m~~ 

2.0mA~ 

1.0mA-....., 

J/1 
0.2 0.4 Q.6 0.8 

VeE - BASE VOLTAGE - VOLTS 

1.0 

DISTRIBUTION OF 
COLLECTOR-BASE CAPACITANCE 

IE• 0 
Yes' lOV 
f •1.0MHz 

lLl 
V1 

17 
v 

1-1 
l-1 

H 

200 

11 5 

~ 
150 

15 
;:: 125 
lf 
i1I 100 ;; 

"' !ii 75 

i 50 
,/;" 

25 

0 

MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 

25 50 75 100 125150 m 
TA - AMBIENT - 'C 

COLLECTOR-BASE CAPACITANCE 
VERSUS COLLECTOR-BASE 

VOLTAGE 
0.40 .--.--.--,.--,.--..--..--..--...------. 

~ IE•O 
~ 0.35,,__,__,__,__+--+--+--+-f=1.0 MHz 
ii 
5o.~~ll\r-+--+--+--+--+--+--+--+-+-< 
If .. 
... 0.25 ,___,___+--+--+--+---+--1--1 

~ ~ 
I 0.20 1--+--t-LO>.....,._-;--;--;--;---r--t--; 

~ ~ 
~ 0.15 

0 

't 0.101--+--+--+--+--+-+-+-+-+--t ... 
Ou 0,05 1--+--+--+--+--+--+--+--~~ 

0 4.0 8.0 12 16 20 
0.10 

O.l 1 2 5 10 30 50 80 95 99 99.9 0 2.0 4.0 6,0 8.0 10 

140 

z 120 

~ 
~100 

"' ~ BO ... 
~ 60 ... ... 

le-COLLECTOR CURRENT-mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE •lOV 

~~ ... ['. 
!::::-~·r 

~ ·r I' ~ ~ 
I" "-J 

PERCENTILE DISTRIBUTION - 'II. 

DC CURRENT GAIN 
VERSUS 

COLLECTOR CURRENT 

"cE • 5.0V 

~ 60 \ i so1--1--1--1--~l\l-+--+---+--+---+--1 
"'401--t--1--1--~~_.,_-+--+---+---+--t 
~ tJ 

~ 40 

N ~ 30 "' 

0 
0 2.0 4.0 6.0 8.0 

le-COLLECTOR CURRENT-mA 

201--1--1--+--+--+--+--+''~N-+t---; 

10 '--'--'--J...-J...-"--"--"--"--..__, 
TO 0 W W &.o &.o TO 

le-COLLECTOR CURRENT-mA 

Vee-COLLECTOR BASE VOLTAGE-VOLTS 

HIGH FREQUENCY CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE•lOV 

~ 6.0 1--i---t---t---t---t--+--+ I • 100 MHz 

.... 
~~01--1--1--+--+--+--+--+-+-+--t 

a~ 
t;4.o I \ 
i3.oHfH--+--i--\---l--t--+--t---t--; 

~ 2.0 H--i--t--t-+~+\+-+-+--t---lr-1 
I 

~ 1.01--1--r-+--+---Pl~r+N-++--+-+-; 

Ol--L-L-L-L-.l_.l_,.i::=::t=:..._, 
O l.O 2.0 3.0 4.0 5.0 6.o 7.0 8.0 9.0 10 

le -COLLECTOR CURRENT-mA 

• Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTOR SE5055 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

t INPUT SHORT CIRCUIT 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHOT CIRCUIT 

t 0,04 VcE : lOV ~ 105 VcE : lOV 

E 0.02 1--1--1--1--1---1--1--1--- f = 45MHz E 901--t--t-+--+--+---+--+-t = 45MHz 

~ 9J ~ 75 I--+--+--+ .11'r"",,"'\>--+--+---l---l-l--l 

~ ~ 60 l--t--t-L..i,<-+-"-J-~---\+---+--l--1-1--1 
~ -0.02 1--+--+--+--b,+,! --+--+---+---11--1--1 I 45 l--+--JL++--v-+--+---+1\----t \--1---1-1--1 

~ -0.04 l=j:::::::f=:j:=:=t==!===!""'-k:f-+--J ffi 30 1--¥--+-+--1---+U----1---1-l--l 
-· N ~ ~ "-g -0.06 1--+-+-+--+--+--+--+--+--b,.t---i g 15 l--+-+-+--+--+--+D>..---.1'-.-1i---t--1 

~ -0.08 1--+-+-+-+--i---+--+--t--t--l ~ 0 'h... 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

~:E4~~~~ -1---+--1--+---+--+-_,.,L._, ~ 0.6 

~ 0.5 l--t--+-+--+--+---+--+--17'_L_-+----l 

~ o.41--\--1--+::::P-+--t===Jµri--l-HH 
r -r-+-r.; ~ 
~ 0.3 >--+--+-+--+--+--+r..Ll-+--+----+--1 

.. .L 
~ 0.2 fT 
:: ;-o., 

~ ~ -15 l--t-~-i'-+--+--+-----t-----1-----11--f::=I 
~ -0.10 1--t--+--+--+--+--+---+--+--+---l ~ -30 1--t--+~--l'b.!-'1''+--+---¥_....."-jy-----jl--c--t""l--I 

-10 l--~~1--1--~~~~~~ ! -0.12 '--+---'---'---'---'--'--'---'---'--' ~ -45 L_J_J__L'-_Lt--=V1----'__j__JL_L_J 

o 0.1 l--+-+-+-+17-;<LJ-+--+--+--+--+--1 

'· v ,!' 0 ~-=t:'.:'.::i:::....-1---1--1--1----1---l---l 

-0.1 f--+-+-+--+---+--1--+-~~~ 
0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 

le-COLLECTOR CURRENT-mA 

10 0 2.0 4.0 6.0 8.0 10 
le - COLLECTOR CURRENT- mA 

INPUT ADMITTANCE VERSUS 
COLLECTOR VOLTAGE -
OUTPUT SHORT CIRCUIT 

~~~~~~....-....-.....--.....----, fr Ic=2.0mA 
48 L.l f = 45MHz 

~ f-\->+--+--+-+--+--+-+-
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i 16 'h 
7 8.011:<.rT~H=:+=i:~ 
.;:: 0 f-..:d-+-K;_i•~+--+--+--+--+--+----+--l 

Ic - COLLECTOR CURRENT- m A 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR VOLTAGE -

INPUT SHORT CIRCUIT 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR VOLTAGE -

OUTPUT SHORT CIRCUIT 

E ~e lc=2.0mA f 60 
Ic=2.0mA 

~ -0.011--t-.v'-+-+-+--+--+--+-' = 45MHz ~ so , = 45MHz _jV~-1~:-;9;;:'1,=l=l=I 
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1~ I/ 

~ -0.05 I-"""" I ~ 10 1--+---.,__+-+--t---+--l--+--+--l 

l:l V1 0 V1 
~-0.06 f ~ o 

le - COLLECTOR CURRENT-in A 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR VOLTAGE -
INPUT SHORT CIRCUIT 

le =2.0mA 
,g l.21--+-111--+--+--+---+--+ f = 45MHz 

~ 1.0 1--+-t--+--+--+---+--+--+--+----l 

~ 
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0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 10 

VcE-COLLECTOR EMITTER VOLTAGE-VOLTS 

INPUT ADMITTANCE 
VERSUS FREQUENCY -

OUTPUT SHORT CIRCUIT 

l----t---1--1--+--I c = 2.0mA 
VcE • lOV s 

~20>----+--l---+---1-----l 
• 
' 
~ e 15 

~ l----t---1--1--+--+--~----,"'-jL. 
~ 101----+-->---+~b-;A---~--.1/ 

~ YJ / __ _ 
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ol::::::~..._.b,,.d:::::_,±l-1~;.-[_~J_~_J 

20 
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f - FREQUENCY - MHz 

DISTRIBUTION OF 
INPUT CAPACITANCE AND 

INPUT RESISTANCE­
OUTPUT SHORT CIRCUIT 

le• 2.0mA ~ 
VcE = 10V lt'l f = 46MHz 

± 
VY 
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l 17 
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VcE -COLLECTOR VOLTAGE-VOLTS 

REVERSE TRANSADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

Ic=2.0mA 7 
VcE • lOV 

11 

t v 
-breV 

v 
z 2-r-- -gre 

VcE-COLLECTOR VOLTAGE-VOLTS 

FORWARD TRANSADMITTANCE 
VERSUS FREQUENCY -

OUTPUT SHORT CIRCUIT 
55r--==---ir-r--r---i 

~ 50 r---- o1;-t--r...._ Ic•2.0mA 
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INPUT SHORT CIRCUIT 
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INPUT SHORT CIRCUIT 
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DISTRIBUTION OF 
FORWARD TRANSFER ADMITTANCE 

OUTPUT SHORT CIRCUIT 
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DISTRIBUTION OF 
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•These distributions derived from a random sample of 100 units. 
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MAXIMUM AVAILABLE GAIN 
VERSUS COLLECTOR CURRENT 

65 

55 

FAIRCHILD TRANSISTOR SE5055 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

Ic•2.0mA 

VcE•lOV 

MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 

VcE • lOV 
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MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 
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STABILITY FACTOR* VERSUS 
COLLECTOR CURRENT 

VCE' lOV I7 
f '45MHz 
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FACTOR -k 

l/ v:JcoNOITIONALLY -
STA8LE 

CONDITIONAL~ 
STABLE _,:z 

..4 
-r 

2.0 4.0 6.0 B.0 

Ic -COLLECTOR CURRENT - mA 

10 

SE5055 45 MHz GAIN, NOISE FIGURE, AGC CIRCUIT 

2 gigo - Re(Y1Y,) 
• Rollett stability factor k, where k = IY/il 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

BNC OUTPUT 
.------?--~r----?--;:tt"--fO)so.n 

1000 

Vee 
+ 12V 

8·25 

FIGURE 1 
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8·25 

22 

Li - 7 TURNS No.16 BUSS WIRE 
5/8" L X 5/16"1.D. 

L2-4 TURNS No.16 BUSS WIRE 
1/2 00 L X 1/2 11 I.D. 

ALL .CAPACITIES IN pF. 
ALL RESISTANCE IN .n, 1/2W, 1% TOL. 
ERIE TUNEABLES. P/N N300 
ERIE FEEDTHRU P/N 370CB102J 
Rg = 120.Q 
RL = 750.Q 



2N5056 • 2N5057 
PNP HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR*ll EPITAXIAL TRANSISTORS 

• FAST SWITCHING • • • • • • • • • t0n = 20 ns (MAX) AT 30 mA 
toff = 35 ns (MAX) AT 30 mA 
r, = 30 ns (MAX) AT 10 mA 

• HIGH FREQUENCY •••••••• fr= 800 MHz (MIN) AT 30 mA 
• LOW CAPACITANCE •••••••• Ccb = 4.5 pf (MAX) AT 5 V 
• LOW SATURATION VOLTAGE ••• Yee(sat) = 0.19 V (MAX) AT le = 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 4) 
Veao Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5056 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

ton Turn On Time (Note 6, Figure 1) 10 20 
to ff Turn Off Time (Note 6, Figure 1) 15 35 
r, Charge Storage Time (Note 6, Figure 1) 15 30 

Vce<sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 -0.13 
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) -0.12 -0.19 
Vee<sat) Pulsed Collector Saturation Voltage (Note 5) -0.28 -0.45 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) -0.72 -0.82 -0.92 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) -0.80 -0.93 -1.15 
V8E(sat) Pulsed Base Saturation Voltage -0.95 -1.14 -1.5 
hfe High Frequency Current Gain (f = 100 MHz) 6.0 9.0 
ccb Collector to Base Capacitance 3.3 4.5 
c.b Emitter to Base Capacitance 4.7 6.0 
Ices Collector Reverse Current 0.3 50 
Ices<+ 125°C) Collector Reverse Current 0.05 10 
Yeeo(sust) Collector to Emitter Sustaining Voltage -15 

(Notes 4 and 5) 
BVcao Collector to Base Breakdown Voltage -15 
BVces Collector to Emitter Breakdown Voltage -15 
BVEBO Emitter to Base Breakdown Voltage -4.5 
hFe DC Pulse Current Gain (Note 5) 12 25 
hFe DC Pulse Current Gain (Note 5) 20 33 
hFE DC Pulse Current Gain (Note 5) 30 48 100 
hFE DC Pulse Current Gain (Note 5) 20 45 
hFe(-55°C) DC Pulse Current Gain (Note 5) 12 25 

Notes on page 4 

-65°C to +200°C 
+200°C 
+300°C 

MIN. 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-15 Volts 
-15 Volts 
-4.5Volts 

2N5057 
TYP. MAX. 

10 20 
15 35 
15 30 

-0.08 -0.13 
-0.12 -0.19 
-0.28 -0.45 

-0.72 -0.82 -0.92 
-0.80 -0.93 -1.15 
-0.95 -1.14 -1.5 

8.0 12 
3.3 4.5 
4.7 6.0 
0.3 50 

0.05 10 
-15 

-15 
-15 
-4.5 

20 44 
30 53 
40 63 100 
30 55 
20 38 
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UNITS 

ns 
ns 
ns 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pF 
nA 
µA 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ·l8) outline 

I• I .230DIA 
195DIA I I .209 . 

, ... ::::j~~I · Ding 
Pl.....--r 

3 LEADS n n n 00 MIN. 

gj~DIA u u u_l 

NOTES: All dlmen11of!1 In lnchn 
lMd1•re1e>*d·pl•led kCWlf 
Collitelor lnterntlly connecltd to caae 
Packa1e wel1ht Is 0.44 cr•m 

TEST CONDITIONS 

le=30mA 181 =3.0 mA 
le= 30 mA 181 = 182 = 3.0 mA 
le= 10 mA 181 = 10 mA 

182 = -lOmA 
le= 10 mA 16 =1.0 mA 
le= 30 mA 18 = 3.0 mA 
le= 100 mA 18 = 10 mA 
le= 10 mA 18 = 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 100 mA Is= 10 mA 
le= 30mA VeE = -lOV 
le=O Yes= -5.0V 
lc=O Vea= -0.5V 
VcE = -lOV VBE = 0 
VcE=-lOV Vse = 0 
le= 10 mA le =0 

le= lOµA IE=O 
le= lOµA VBE = 0 
le=O IE= 100 µA 
le= 1.0 mA Voe= -0.5V 
le= lOmA V.ce = -0.3 V 
le =30 mA V0 E = -0.5V 
le= 100 mA Vee= -1.0 V 
le= 30 mA Vee =-0.5V 

*Planar is a patented Fairchild process. 



COLLECTOR CHARACTERISTICS• 
SATURATION REGION 

.1!! -80 
1--+--+-+-+--r-i -40 l--lf--1--t--t-
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~ ·II 
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0 -0.1 -0.2 -0.3 -0.4 -0.5 

< -s.o 
e 

ai 
~ -6.0 

V CE • COLI.ECTOIHMITTER VOLTAGE • VOLTS 

BASE CHARACTERISTICS* 
SATURATION REGION 

COLLECTOR CHARACTERISTICS 
ActiVE REGION 

~ _..._..,,,.__,._ 
~ -4.0 lr-:il'"-11-7'1'--t- • .::.<-t--1t-t-t++--i 

8 

-4.0 -8.0 -12 -16 -20 

Vee - COLL!CTOR - EMITTER VOLTAGE - VOLTS 

FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

TYPICAL .ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

1!i -sot-t-+-+-+--+-:4-:--7'5~~;:;--t 1!i -so 
, I 

i -sol--f--t-+--t--+lllll~""""'--±:~l.-1 g 
~ .-60 
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~ -401-+-t--t--; 
u "7"F--l--t-
~ -20~l--~~:a:::.::t::::1=:::t:::::t:::+=1 

g ,___,1--il--i--t-

!!l -40 t--t--+-+-
8 
-"-20 

o""""'-=:"---'--'--'--'----'----"--'--' 
0 -0.1 -0.2 -0.3 -0.4 -0,5 -0.1 -0.2 -0.3 -0.5 

-IOO 

1!i -80 

ffi 
~ -al 

g 
!!! -40 

8 
_u -20 

VCE- COLLECTOR-EMIITER VOLTAGE - VOLTS 

BASE Ct!ARACTERISTICS0 

SATURATION REGION 
TA• 25°C 

~ i--l5nl . .::::: l5J 
I I r.... 14.sml rl.lmA "'" 
I I 

1-ymA 

r} . .JmA .llBllR 

JJll1I 
JHll 

-IOO 

1!i -80 

g 
~ ~ 
u 

g 
~ -II 

8 
u 

- -20 

Vee COLI.ECTOR - EMITTER VOLTAGE - VOLTS 

r-
1--

r-

1--1 

BASE CHARACTERISTICS* 
SATURATION REGION 

TA• 12S°C 

2.51 l---1 IsmA 
I I 

l.lmA 3.SmA 
I 

1.01 ~ 

181.sj 

l.J 
I 

0 
0 

111/l 
-0.4 -0.8 -1.2 -1.6 

Vee - BASE EMITTER VOLTAGE - VOLTS 

0 11111 
-2.0 0 -0.4 -0.8 -1.2 -1.6 

V BE - BASE EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

< -8,0 !-A~~li'.i ,........,_.,.__,,__,......,..,__. 
e 

~ 
~ 1.0 

11+~¥--J.£.-+~"l--~,'-+-+Hl++----I 

; -4.0 .............. ,___ __ +--' ~+--~~f+--l 
8 

-4.0 -8.0 -12 -20 

Vee - COLL!CTOR EMITTER VOLTAGE - VOLTS 

-2.0 

*Single family characteristics on Transistor Curve Tracer. 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

la -1,0 
g 1~1oT8 

~ 
17 

y-2l•c 
~ ~ I I 

lt::2j 125•c ~ 

t--1 -s5•c 

~ 
>~--0.01 

1.0 2.0 S.O IO 20 ~ 100 200 

le - COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

la -2.0 ..----.---.-.,----,.--.--.-.-..---,----. g lc;• 101 8 
I 

~ -1.6 t---+--+-t-t--+-~H-t----t---i 
g 

~ ~ 
1-1.2 ~·c A-f'F~ 

L-:::::j::tl~i::..~'15~~ v ~-0.8~~ 
; ri--c::::;l~-1"1'"""'-+--t--+-t-t---i--l 
j -0.4 t---+--+-t-t--+-~H-t----t---i 

~ 0 

< -8.0 
e 

l.-0~2.~0~~5.0-~10-20~~~~~100~200 

le - COLLECTOR CURRENT- mA 

. COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

-4,0 -8.0 -12 -16 

Vee - COLL!CTOR - EMITTER VOLTAGE - VOLTS. 

-20 

2N5056 2N5057 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

1.0 2.0 5.0 10 20 50 100 200 

le - COLL!CTOR CURRENT- mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT tfrl 

-10 ..--~..,..,,.-.--no-,.-,,....,...,,...-.......,_, 

~~ 
§-s.o ~ 
> ~ 

~ 
1-2.0 

~-1.0 1---\.+--+-!~-+-~H-l-->.,_,>--f 
> 

-0.5 ,____.._~~~-~~~~~ 
u u u w 20 ~~·zoo 

le - COLL!CTOR CURRENT - mA 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

200 ..---,--..,...,.-,---,...-,.-,-,--,--r--. 

I-VcE. -5.0V+--+---l-1~Jc+--H---I 
isol--WH11f-+v--~::i:' =+i:+:t1 ~-l--l 

o.___,_....._....__.__.__._._._~__, 

1.0 2.0 5.0 IO 20 ~ 100 200 

IC - COLI.ECTOR CURRENT - mA" 

~ 
;!' g 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT tfrl 

§ -2.0 H--+-+-411--+-+--'l-----+-+--I 

~ 
~-1.0 l--+--t--+-4-tl--+-+-+-++--++-+-l 

S.O 10 20 ~ JOO 
le - COLI.ECTOR CURRENT - mA 



DELAY TIME VERSUS ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

"' ~ 3.0 

~ 
~ 2.0 

~ .---1-----J----jlf-+- -R--H-H 

~ 1.0 1-+---+-+----+-<!---+--><-t-+· 

2.0 

I BI - TURN-ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
A~D TURN OFF BASE CURRENTS 

'1B2 - TURN~OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0.5 1.0 1.5 2.0 2.5 
, lg2-TURN-OFF BASE CURRENT - mA 

SWITCHING TIMES 
VERSUS TEMPERATURE 

3.0 

25 .--,--1-°!.,.... 3-o 'Jr-T-.---.,.----,.--,---, 
f--+-·c 

161 ~ 182 ~ 3.0 mA 
20 f--+vce · -3.ov -r--;-+-----t 

TA - AMBIENT iEMPERA TURE - °C 

FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

TYPICAL ELECTRICAL CHARACTERISTICS 

JO 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

T, . 201. y-- L1 
-i: 5.0 f---+---1--t-+-__.-:=-~+-t-+-+7"'-l 

~ d--" sov ~ ~ 
~2.0~ Joins Y / 
~ 1.0 .c__ L_ 

~ ~. v-r 2 0.5 z 
I--' 

- 0.2 ~--i-1n---+---1--!--1--~---l--+-1----1 
Vee • -3.o v 

0.1 ~~-'-'~~-~J: _ _[_~_l~_l _ __, 
1.0 2.0 5.0 JO 20 50 100 

le - COLLECTOR-CURRENT - mA 

STORAG.E TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-i: 8.0 

i B 6.o 1--r--<,.___._ 

~ 
2 

~ 4.0 1--f----l+--+---+-""'---<---+----+----+-----< 

::1 

2.0 4.0 6.0 8.0 

I B 2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

o~~~~~~+--+--+--~ 
0 2.0 4.0 6.0 8,0 10 

ls2 - TURN-OFF BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

-3.0 v 

lkQ 
0.1 µF 

94Q 

Vour 

To Sampling Scope 

tr.$1.0ns 

V1Nr 
soQ 

Pulse Generator 

z 1N~100 k Q 

tr'.51.0ns 

PW=400ns -= 
PPS= 150 
Z1N=5oQ 

ton V99=0,V1N=-6.8SV 

ton V9e==-9.85V,V1N=+ll.7V 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1c • 101 01~10 1 a2 

Vee • -3.ov ---1 

1.0 .__...._._._.._....___,__~.....__...____, 

30 

1.0 2.0 5.0 JO 20 50 100 200 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

lL lZ 

v y 
-~ 5.o f-+--+1 _,..,--i,..""l---+-+-+--+ le • loo mA -i 

>-<.-.-I'"__,_ 1---+--+---+---+---+ Vee • -3.o v -i 
o.__,__._..__._-'--_._..~~l-J.....__,_i~ 

0 5.0 JO 15 20 25 
ls2 - TURN-Off BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

30 

o.__~~~~~~'--~~__, 
0 5.0 10 15 20 2S 30 

I B 2 - TURN-Off BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 
FIGURE 2 

-11 v 

sooQ _n_:ov 
V1N~~pF 

Pul.se Generator 1 ou' 

sooQ 

tr :Sl.Ons "':"' 

PW=400ns 
PPS= 150 

z1N=50!J 

-3.0V 

210Q 

To Sampling Scope 

tr:$1.0 ns 

z1N?:l00 k 0 



NOTES: 

FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

_e o 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
TA • 25°C 

L 
L 

L 
L 

~ 
17 

100 

JJ 

COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 

1-lCE !-10~ v 
t- rZ-

.L 

.L v 
L 

lLl 
_L_ 

~ 
OL.......-'--..J....JL..J_.......J'--~..J....Ju............J---' 
-0.l -0.2 -0.5 -1.0 -2.0 ·5.0 -10 -20 

REVERSE BIAS VOLTAGE - VOLTS 
0 -4.0 -8.0 -12 

0.1 
25 50 15 100 125 

TA • AMBIENT TEMPERATURE - °C 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 
PROPAGATION DELAY 

-Vee 

5100 5100 

I--- 5 TRANSISTORS --1 
tpd = 10 !osc. 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE 

~ l !i! 8.0 l-1-+-+----l-+---<---<---+---+--+----1-----1 

~ ' ~ :!! 6.0 +--+-+--+--+--+---tp-_k:::.......,__, 

El ~ 1....JL 
5 '--1-+::':::t==t::::+r--l~.J---1--l-~ ;f 4.0 l-
o 
If 
~ 
~ 2.0 1---+--+--+--+--t--+-+ R~.i 5j !l-

-2.0 -4.0 -6.0 -8.0 -10 
Vee .- COLLECTOR SUPPLY VOLTAGE .. VOLTS 

NONSATURATED SWITCHING PERFORM'ANCE 

+o.5 v L INPUT 

-0.5V 

t.. = 2 ns (typ.) 
t.11 = 2 ns (typ.) 

..J.OV 

670 

FD777 

l.5k0 

+ZSV 

OUTPUT 

2 ns/dlv 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state lim.its. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

150 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 146'C/watt (derating factor of 6.85 mW/'C); junction to ambient thermal resistance 
of 486'C/watt (derating factor of 2.06 mW/'C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: lengtH = 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, IBI' and 1..,. 

F=AIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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2N5065 
NPN HIGH SPEED HIGH CURRENT RADIATION RESISTANT SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FEATURES 
• GUARANTEED PERFORMANCE AFTER 3 x 10 14 nvt > 10 keV (INTEGRATED FAST NEUTRON DOSE) 
• 15 ns MAX. ta.; 35 ns MAX. fo11; 16 ns MAX. Ts 

• 0.95 V MAX. VCE <sat) @ 1.0 Amp. 
• 500 MHz MIN. fr 
• h.e-10 MIN. POST-IRRADIATION; 50 M.IN. PRE-IRRADIATION@ 300 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 second time limit) 

Maximum Power Dissipation [Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages and Current 
Vcao Collec.tor to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage {Note 51 
VEBo Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
+200°c 
+300°C 

2.5 Watts 
0.6 Watt 

25 Volts 
25 Volts 
15 Volts 

4.0 Volts 
1.0 Amp. 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTIC PRE-IRRADIATION (3x 1014 nvt >10 keV) 

Min. Typ. Max. Min. Typ. Max. 
ta. Turn On Time £Note 61 11 15 11 15 
t.11 Turn Off Time [Note 61 20 35 15 35 
Ts Charge Storage Time [Note 61 13 16 8.0 16 

h1. High Frequency Current Gain (f = 100 MHzl 5.5 7.0 5.0 6.8 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 0.15 0.23 0.21 0.30 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 0.20 0.33 0.29 0.42 
Vee (sat) Pulsed Collector Saturation Voltage {Note 51 0.45 0.70 0.59 0.95 
VCE (sat) (125°C) Pulsed Collector Saturation Voltage [Note 51 0.3 0.5 0.4 0.6 
hFe-· DC Pulse Current Gain [Note 51 50 88 120 10 19 
hFe DC Pulse Current Gai.n [Note 51 50 96 11 20 
h.d'-35°Cl DC Pulse Current Gain [Note 51 20 40 5.0 7.0 
h •• (-55°Cl DC Pulse Current Gain [Note 51 15 36 3.0 5.0 
v ... (sat) Pulsed Base Saturation Voltage {Note 51 0.79 1.1 0.81 1.1 
Vee (sat) Pulsed Base Saturation Voltage {Note 51 0.9 1.3 0.91 1.3 
Vee (sat) Pulsed Base Saturation Voltage [Note 51 1.0 1.17 2.4 1.0 1.24 2.4 
Ices Collector Reverse Current 8.5 100 8.5 100 
Ices (125°C) Collector Reverse Current 150 150 
Ccb Collector to Base Capacitance 6.0 15 6.0 15 
c.b Emitter to Base Capacitance 15 25 15 25 
BVces Collector to Emitter Breakdown Voltage 25 46 25 54 
BVcao ·Collector to Base Breakdown Voltage 25 25 
Vceo (sustl Collector to Emitter Sustaining Voltage 15 17.5 15 23 

{Note 51 
BVeao Emitter to Base Breakdown Voltage 4.0 5.7 4.0 5.8 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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UNITS 

ns 
ns 
ns 

Volts 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 
µA 
µA 
pF 
pF 
Volts 
Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 

Base 

Collector 

NOTES: All dimension:> in inches 
Collector internally connected to c:ase 
leads are gold·plated kovar 
Package weight ls 0.98 gram 

TEST CONDITIONS 

le::::::: 1,0 A la,::::::: 200 mA 
le::::::: 1.0 A la1 = la2 ::::::: 200 mA 
le:::;: 100 mA la,::::::: 100 mA 

la2::::::: -100 mA 
le= 100mA Vee= 5.0V 
le= lOOmA la= lOmA 
le= 300 mA la= 30 mA 
le= 1.0A la= 200 mA 
le= 300 mA la= 30mA 
le= 300 mA Vee= 0.5 V 
le= lOOmA Vee= 0.5 V 
le= 300 mA Vee= 0.5 V 
le= 300 mA Vee= 0.5 V 
le= 100 mA la= lOmA 
le= 300 mA la= 30 mA 
le= 1.0 A I,= 200mA 

Vee= 15 V Vea= 0 
Vee= 15 V Vea= 0 

le= 0 Vea= 5.0 V 
le= 0 Vea= 0.5 V 
le= 0.5 mA la= 0 
le= 0.5mA le= 0 
le= 30mA la= 0 

le= 0 le= 0.1 mA 
•Planar is a patented Fairchild proces·s .. 

FA.IRCHIL..CJ 

SEMICONDUCTOR 
A DIVISION OF FAIRC!-llLD CAMERA AND INSTRUMENT CORPORATION 



NOTES: 
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DC CURRENT GAIN 
VERSUS NEUTRON DOSAGE 
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FAIRCHILD TRANSISTOR 2N5065 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION 
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COLLECTOR SATURATION VOLTAGE 
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INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

16 ~,~,:~~-,.1--rl-HH---+--+-1 

;..:: ~~.,.._-i-t-+--+-+-< 
':;, ~C'ilkii-,.~ 
~ 121---+--+-+-+--~t---P"..:''<I---+--+~ 
~ JC:. 
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5 ~Net 

>---+-+-+-t---+--+-Ir~·~o ....... ±r--+-1 
4.0 1--t-+-H--+--+-ijHf-t---+--+-t 

o.,........,~~...,.._..,..,....~J.,.___._.._._. 
0.1 0.2 0.5 1.0 2.0 5.o 10 30 

REVERSE BIAS VOLTAGE-VOLTS 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT t.. AND l:.11 MEASUREMENT CIRCUIT 

Pulle Width • 100111 

Pulse Sowce 
tr<IDns 
Z1N" 500 

Illa Vee 
•16V +5. 

l.OpF l.OpF 

.Ol~pF 
10on "' 47n 

l.Opf 470 
To Somplirui Scope 
Rise Time s l.Ons 
1npu1 z.,100k n 

... 
lc"IOOmA,le1"IOOmA,I92• -IOOmA 

O.l!Jf 

r 
Pulse Width 11 ~Ons 

·~~ 
Pulse Source 
~·tr<l.One 

Z1N•500 

Vee 
•IOV 

To Salll!lit Scape 
Rise Time si.ons 
Input Z • IOOk 0 

(1) These ratings are .limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal .resistance of 58.3°C/Watt (derating factor of 17.2 

mW/°C); junction to ambient thermal resistance of 291.7°C/Watt (derating factor of 3.43 mW/°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length = 300 .us; duty cycle= 1 % . 
(6) See switching circuit for exact values of lc, 181 and 182 • 
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2N5106 • 2N5107 
NPN RADIATION RESISTANT GENERAL PURPOSE 

AMPLIFIERS AND SWITCHES 
DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 1014 nvt > 10 keV 
• GAIN •••••••••••• hFe = 8.0 (MIN), 13 (TYP) AT 150 mA 

hFE = 100 (MIN) AT 150 mA PREIRRADIATION 
f1 = 200 MHz (MIN) AT 50 mA 

• BREAKDOWN VOLTAGE ••• LVceo = 30 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
Vcw Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current 

-65°C to +200°c 
+200°c 
+300°c 

2N5106 2N5107 
3.0 Watts 1.8 Watts 
0.8 Watt 0.36 Watt 

60 Volts 60 Volts 
30 Volts 30 Volts 
5.0 Volts 5.0Volts 
500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

Yceo<sust) Collector to Emitter Sustaining Voltage 30 42 
(Notes 4 and 5) 

BVcEs Collector to Emitter Breakdown Voltage 60 80 
BVcso Collector to Base Breakdown Voltage 60 
BVEBO Emitter to Base Breakdown Voltage 5.0 7.0 
hpe DC Pulse Current Gain (Note 5) 50 100 
hpe DC Pulse Current Gain (Note 5) 75 205 
hFE DC Pulse Current Gain (Note 5) 50 
hFE DC Pulse Current Gain (Note 5) 100 220 300 
hFE(-35°C) DC Pulse Current Gain (Note 5) 50 
hFec-ss0 c) DC Pulse Current Gain (Note 5) 35 
hpE DC Pulse Current Gain (Note 5) 50 100 
hfe High Frequency Current Gain (f = 100 MHz) 2.5 4.5 9.0 

Additional Electrical Characteristics on page 2 
Notes on page 2 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

3~0 DIA ·1 
.350 . 1-.335 DIA --th-
.125~·315 . .2t 

~ .2,40 
g.,,;,, . 
Pia"' T T 

3 .. oi~ADS n n n 0.5 MIN. 

016 DIA. u u u-1 

NOTES Alld•mens•ons1ninches 
Lead~ are gold-plated KOVAR 
Lead Na 3 internaliy connected to case 
Package weight isl 23grams 

2N5106 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES: All dimensions in inches 
Leadsarego1d-platedkovar 
Collectorlnlernallytonnectedtocase 
Package weigt'lt is 0.43 jram 

2N5107 

POST-IRRADIATION 
(3xl014 nvt > 10 keV) 
MIN. TYP. MAX. UNITS TEST CONDITIONS 

30 56 Volts le= 10 mA le=O 

60 87 Volts le= lOµA VBE = 0 
60 Volts le= 10 µA le=O 
5.0 7.0 Volts lc=O IE= lOµA 
5.0 9.0 le= 1.0 mA Yee= lOV 
8.0 16 le= lOmA Yee= lOV 
5.0 le =150 mA Yee= l.OV 
8.0 13 le= 150 mA Yee= lOV 
5.0 le= 150 mA Yee= lOV 
3.0 le= 150 mA VcE = lOV 
5.0 9.0 le= 500 mA Yee= lOV 
2.0 4.0 le= 50mA Yee= lOV 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5106 • 2N5107 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
PRE-IRRADIATION (3xl0 14 nvt> lOkeV) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 0.2 10 18 100 nA IE= 0 Ves = 50V 
le60(150°C) Collector Cutoff Current 10 100 µA IE =0 Vea= 50V 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.11 0.22 0.33 0.5 Volts le= 150 mA 18 = 50 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) 1.5 1.5 Volts le= 150 mA 18 = 50 mA 
V8E(on) Pulsed Base Emitter On Voltage (Note 5) 1.2 1.2 Volts le= 150 mA VcE = lOV 

IEBO Emitter Cutoff Current 0.1 10 100 nA le=O VE8 =3.0V 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.45 1.6 Volts le= 300 mA :8 = 100 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) 1.5 1.6 Volts le= 300 mA 18 =100 mA 

ccb Collector to Base Capacitance 6.0 8.0 8.0 pF IE= 0 Vea= lOV 

c.b Emitter to Base Capacitance 14 20 20 pF le=O VEB = 2.0V 

ton Turn On Time (Note 6) 65 65 ns le=300mA 181 = lOOmA 

to ff Turn Off Time (Note 6) 550 550 ns le= 300 mA 181 =100 mA 
182 = -100 mA 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) for the 2N5106 and 

140°C/Watt (derating factor of 7.1 mW!°C) for the 2N5107. Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for the 2N5106 and 486°C/ 
Watt (derating factor of 2.06 mW/°C) for the 2N5107. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, ls1, and ls2. 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5106 • 2N5107 
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VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VcE -COLLECTOR-EMITTER VOLTAGE-VOLTS 
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TYPICAL COLLECTOR CHARACTERISTICS* 
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•Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N5106 • 2N5107 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION 
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INPUT AND OUTPUT 
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SWITCHING CIRCUIT 
FIGURE 1 

ton AND t 0 ff TEST CIRCUIT .IT' 
PULSE WIDTH • 2.5 ,.s 
tr sl.O ns 
tf s20ns 
DUTY CYCLE :5 2% 
Z1N •50.Q 
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2N5144 • 2N5145 
NPN RADIATION RESISTANT HIGH-VOLTAGE, 

HIGH-SPEED SWITCHES 
DOUBLE DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION 
OF 3 x 1014 nvt > 10 keV 

• FAST SWITCHING • • • • • • • • • t0 n = 35 ns (MAX) AT 500 mA 
t011 = 60 ns (MAX) AT 500 mA 

• HIGH BREAKDOWN VOLTAGE ••• LVceo = 30 V (MIN) 
• HIGH GAIN •••••••••••• hFE = 9.0 (MIN) AT 100 mA, 1.0 V 

hFE = 5.0 (MIN) AT 500 mA, 1.0 V 

"BSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

-65°C to +200°c 
+200°c 
+300°c 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
Vm Collector to Emitter Voltage 
Yem Collector to Emitter Voltage (Note 4) 
VEao Emitter to Base Voltage 
le Collector Current 

2N5144 2N5145 
1.2 Watts 
0.36 Watt 

3.5 Watts 
0.8 Watt 

50 Volts 
50 Volts 
30 Volts 

6.0 Volts 
500 mA 

lECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 30 60 
hFE DC Pulse Current Gain (Note 5) 60 90 150 
hFE DC Pulse Current Gain (Note 5) 35 50 
hFE(-55°C) DC Pulse Current Gain (Note 5) 30 
VaE(sot) Base Saturation Voltage (Note 5) 0.75 0.86 
VaE{sotJ Base Saturation Voltage (Note 5) 0.78 0.90 
VaE(sot) Base Saturation Voltage (Note 5) 0.9 0.95 1.2 
VsE(sot) Base Saturation Voltage (Note 5) 0.9 1.0 1.3 
lcao Collector Cutoff Current 0.25 1.7 
lcao(+l00°C) Collector Cutoff Current 25 120 
BVcso Collector to Base Breakdown Voltage 50 
BVcEs Collector to Emitter Breakdown Voltage 50 
BVEBO Emitter to Base Breakdown Voltage 6.0 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .230 DIA 

mD1A~ll 1~09 
· 

030 .210 
MAX. .170 

Seating j_ i 
Pl~ 

3 LEADS ~ ~ ~ 00 MIN . 
. Ol 9DIA _J 
.016 . 

Emitter 

Base 

Collector 

NOTES: All dimen&ions in inches 
Leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 0.4"4- gram 

2N5144 

POST IRRADIATION 
3xl0' 4 nvt (>10 keV) 
MIN. TYP. MAX. 

5.0 7.0 
9.0 12 
5.0 6.0 
5.0 

0.79 0.90 
0.82 0.95 

0.8 0.99 1.3 
0.9 1.1 1.5 

1.7 
120 

50 
50 
6.0 

UNITS 

Volts 
Volts 
Volts 
Volts 
µA 
µA 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

CASE 

NOTES All dimensions In inches 
leads are gold plated KOVAR 
lead No 3internallycon,,etlto;llocn~ 
Pack,).ge weiRhl Ii l 231'•"" 

2N5145 

TEST CONDITIONS 

le= 10 mA VeE = 1.0 V 
le= 100 mA Vee= l.OV 
le= 500 mA VcE = 1.0 V 
le= 100 mA Ve,= l.OV 
le= 100 mA Is= 10 mA 
le= 100 mA la= 20 mA 
le= 500 mA la= 50 mA 
le= 500 mA la= 100 mA 
1, = 0 Vea= 40 V 
IE= 0 Vea= 40 V 
le=lOµA IE= 0 
le= 10 µA VaE = 0 
lc=O J, = 10 µA 

dditional Electrical Characteristics on page 2 •Planar is a patented Fairchild process. 

DTES: 

) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
') These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mWl°C) for the 2N5144 and 146°C/ 

Watt (derating factor of 6.85 mW!°C) for the 2N5145. Ju·nction to ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW!°C) for the 2N5144 and 485°C/ 
Watt (derating factor of 2.06 mW!°C) for the 2N5145. 

) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
,) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5144 • 2N5145 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST IRRADIATION 
PRE-IRRADIATION 3xl014 nvt (>IO keV) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VeEO{ml Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 30 Volts le= lOmA la=O 
VeE(sotJ Pulsed Collector Saturation Voltage (Note 5) 0.13 0.2 Volts le= 100 mA la= 10 mA 
Ve•1 .. 11 Pulsed Collector Saturation Voltage (Note 5) 0.11 0.18 0.23 0.4 Volts le =100 mA le= 20 mA 
VeE1 .. 11 Pulsed Collector Saturation Voltage (Note 5) 0.3 0.42 Volts le= 500 mA le= 50 mA 
Ve•1 .. 11 Pulsed Collector Saturation Voltage (Note 5) 0.27 0.4 0.56 1.1 Volts le= 500 mA le= 100 mA 
t.. Turn On Time (See circuit below) 35 35 ns le= 500 mA le1=100 mA 
l:.u Turn Off Time (See circuit below) 60 60 ns le=.500 mA .le1=100 mA 

la2 '= -100 mA 
h1. High Frequency Current Gain (f = 100 MHz) 3.0 4.5 2.5 4~0 lc=50mA VeE = lOV 
Ccb Collector to Base Capacitance 12 12 pF IE=O. Vea= lOV 
C.b Emitter to Base Capacitance 55 55 pF le=O V•e = 0.5V 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5144 • 2N5145 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS0 
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2N5200 • 2N5201 
NPN RADIATION RESISTANT GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3xl0 14 AND 10" nvt > 10 keV) 
• HIGH GAIN ••••• hFe = 23 (MIN) ARER 3x10 14 nvt > 10 keV 

••••• hFe = 10 (MIN) AFTER 10" nvt > 10 keV 
• LOW CAPACITY ••• c.b = 2.0 pf (MAX) 

• • • Ccb = 2.5 pf (MAX) 
• VOLTAGE •••••• Yeeo(susJ = 20 V ("'IN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 
Lead Temperature (soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
Vees Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
V eso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-55°C to +200°C 
+200°C 
+300°C 

1.2 Watts 
0.3 Watt 

20 Volts 
20 Volts 
20 Volts 

4.5 Volts 

POST IRRADIATION 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

,___ _ _,_j~i DIA. 

NOTIS: AU dimensions In 1nc:hes 
leldsarelOkl·Platlldkovar 
Colltctormtamaltyconnee.tedtocase 
Paekagewelghtls0..36gnim 

SYMBOL CHARACTERISTICS PRE-IRRADIATION (3x10'4nvt> 10 keV) (lO"nvt>lO keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

YeEO(susl Collector to Emitter Sustaining 20 20 20 Volts le= 2.0 mA 18 =0 
Voltage (Note 4) 

hFE DC Pulse Current Gain 2N5200 45 15 5.0 le= 30 mA Vee= 5.0 V 
(Note 5) 2N5201 65 20 7.0 le= 30 mA Vee=5.0V 

hFE DC Pulse Current Gain 2N5200 50 150 15 5.0 le= 10 mA Vee= 5.0V 
(Note 5) 2N5201 75 150 23 10 le= 10 mA Vee= 5.0V 

hFE DC Current Gain 2N5200 40 10 le= 1.0 mA Vee= 5.0V 
2N5201 70 15 5.0 le= 1.0 mA Vee= 5.0V 

hFE DC Current Ga!n 2N5200 40 10 le= 500µ,A Vee= 5.0V 
2N5201 65 12 le= 500µA Vee= 5.0V 

hFE DC Current Gain 2N5200 40 5.0 le= 100µ,A Vee= 5.0V 
2N5201 65 7.0 le=lOOµA Vee= 5.0V 

hFe(-55°C) Pulsed DC Current Gain 2N5200 25 5.0 le= 10 mA Vee= 5.0V 
(Note 5) 2N5201 40 10 5.0 le= 10 mA Vee= 5.0V 

hie High Frequency Current Gain 2N5200 9.0 8.0 7.0 le= 10 mA Vee= 5.0V 
(f = 100.MHz) 2N5201 11 10 7.0 le= 10 mA Vee= 5.0V 

ccb Collector to Base Capacitance (f = 1.0 MHz) 2.5 2.5 2.5 pf le= 0 Vee= 5.0V 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 2.0 2.0 2.0 pf le=O Yee= 0.5V 

Additional Electrical Characteristics on page 2 •Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 

thermal resistance of 583°C/Watt (derating factor of 1.72 mW/"C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
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FAIRCHILD TRANSISTORS 2N5200 • 2N5201 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VeE(sat) 

VeE(sat) 

VBE(sat) 

VBE(sat) 

leES 
leEs(125oC) 

BVeso 

BVees 

BVeso 

rb'Cc 

POST IRRADIATION 
CHARACTERISTICS PRE-IRRADIATION (3xl014nvt>ID keV) (lD"nvt>ID keV) UNITS 

MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

Pulsed Collector Saturation 0.15 0.35 0.7 Volt 
Voltage (Note 5) 

Pulsed Collector Saturation 0.5 1.0 Volt 
Voltage (Note 5) 

Pulsed Base Saturation 0.96 1.0 1.0 Volt 
Voltage (Note 5) 

Pulsed Base Saturation 1.42 1.7 Volts 
Voltage (Note 5) 

Collector Reverse Current 10 50 100 nA 

Collector Reverse Current 10 20 50 µA 

Collector to Base 20 20 20 Volts 
Breakdown Voltage 

Collector to Emitter 20 20 20 Volts 
Breakdown Voltage 

Emitter to Base 4.5 4.5 4.5 Volts 
Breakdown Voltage 
Collector Base Time Constant 10 ps 
(f = 80 MHz) 

TYPICAL POST-IRRADIATION ELECTRICAL CHARACTERISTICS 

45 

COLLECTOR TO EMITTER 
VOLTAGES VERSUS 

FAST NEUTRON DOSAGE 

TA • 25'C .gtES 

z 
LVcEO V1 

V1 

it 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

FAST NEUTRON DOSAGE 

i2 o.2 l---+-++-1--+----+-+-+t---+-L-v+>'I 

R~ - 'cl•10mA, ls·5.0mA _....-r 
0.1 f=::J=h"i:..::..::~~ttr--t--11 

~ 

TEST CONDITIONS 

le= 10 mA 18 = 2.0 mA 

le= 50 mA 18 = 10 mA 

le= 10 mA 18 = 1.0 mA 

le= 50 mA 18 = 5.0mA 

VeE = lOV VsE = 0 

VeE = lOV VBE = 0 
le= lOµA IE= 0 

le= 10,µA Vse = 0 

le=O IE= lOµA 

le= 10 mA Vee= 5.0V 

20 
1012 1013 1014 

~ o~_,_~~~~~~-77--~ 
1012 1013 1014 3Xlol4 

0.10 

<#>-FAST NEUTRON DOSAGE - nvt( > 10 keVl 

DC PULSE CURRENT VERSUS 
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'c - COLLECTOR CURRENT - mA 

9-398 

1000 

JOO 

!Z 
~ 10 
a 
~ § 1.0 

Jl 
0.1 

+-FAST NEUTRON DOSAGE - nvtf > 10 keVJ 

LEAKAGE CURRENT VERSUS 
FAST NEUTRON DOSAGE 

VcE .. IOV 

l."1 

1--H 
1 .125'C 
b.-1 

1--t-' 
1 .25'C 
P-r 

0.01 
1012 1014 

f>- FAST NEUTRON DOSAGE - nvU > 10 keVI 

1015 



FAIRCHILD TRANSISTORS 2N5200 · • 2N5201 
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BASE CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N5200 • 2N5201 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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Fairchild c.annot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N5236 
RADIATION RESISTANT NPN CLASS-C RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3xl014 nVt > 10 keV) 
• HIGH GAIN ••••••••••••••• hFE = 10 (MIN), 17 (TYP) AT SO mA 
• HIGH POWER OUT ••••••••••• 0.5 WATT (TYP) AT 250 MHz · 
• HIGH GAIN BANDWITH PRODUCT ••• 11 = 400 MHz (MIN) AT 50 mA 
• LARGE SIGNAL CAPABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction 'Temperature 
Lead Temperature (soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 6 and 7) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°c 
200°c 
300°c 

1.0 Watt 
0.6 Watt 

40Volts 
20Volts 

4.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

~~g DIA. 1- 335 DIA -J~ 

Seatin•.:.'.L ·yo 
.125Q315 . I:~~~ 

PlaneT T 
3 LEADS_/~ ~ ~ 0.5 MIN . 
. o~gDIA _l_ 
.016 . 

NOTES· Alld1mens1onsininches 
Leadsarego!d·platedKOVAR 

COU.ECTOR 

lead No 31nternallyconnectedtocase 
Packagewe1gh11s l.23grams 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xlo1•nvt >10 keV) UNITS TEST CONDITIONS 

MIN. TVP. MAX. MIN. TVP. MAX. 

hFE 
VeE(sat) 
leES 
leEs(125°C) 
BVeso 
BVEBO 
VeEO(sus) 
h,. 
ccb 

GPE 

NOTES: 

DC Pulse Current Gain (Note 5) 30 
Pulsed Collector Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 40 
Emitter to Base Breakdown Voltage 4.0 
Collector to Emitter Sustaining Voltage (Notes 4 and. 5) 20 
High Frequency Current Gain (f = 100 MHz) 5.0 
Collector to Base Capacitance (f = l.O MHz) 
Amplifier Power Gain (f = 250 MHz) 6.0 

DC Pulse Current Gain (Note 5) 15 

50 
0.12 
0.03 
0.03 
50 
5.5 
25 
7.5 
2.3 
7.0 

120 10 17 
0.2 0.3 
1.0 0.7 
1.0 0.7 

40 50 
4.0 5.5 
20 32 
4.0 6.5 

3.0 
5.0 6.5 

5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) RF power-in = 100 mW (see test circuit). 

le= 50 mA YcE = 5.0V 
0.7 Volts le= 50 mA 16 = 5.0 mA 
20 nA VeE = 20V VaE = 0 
20 µA VeE = 20V VaE = 0 

Volts le= lOOµA IE= 0 
Volts le=O IE= 100 µA 
Volts le= 15 mA 18 = 0 

le= 50mA YcE = lOV 
3.0 pF IE= 0 Vea= lOV 

dB le=O VeE = 20V 
(Zero Signal) 

le= 50 mA VeE=5.0V 

*Planar is a patented Fairchild process. 

(3) RF power-in = 100 mW. Conduction angle adjusted through· R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit). 
(4) Rating .refers to a high-currant point where collector to emitter voltage is lowest. For more information sand for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(7) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/"C); junction to ambient 

thermal resistance of 292°C/Watt (derating factor of 3.42 mW/"C). 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N5236 

TYPICAL ELECTRICAL C11.ARACTERISTICS 
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2N5244 
PNP RADIATION RESISTANT HIGH-SPEED SWITCH 

AND RF AMPLIFIER 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3X10" nvt > 10 keV 
• HIGH FREQUENCY •••• fr = 400 MHz (MIN) AFTER RADIATION 
• HIGH VOLTAGE •••••• LVceo = -40 V (MIN) AFTER RADIATION 
• EXCELLENT BETA •••• hFe = 14 (MIN) AT le = 10 mA AFTER RADIATION 
• FAST SWITCHING ••••• t0 n = 15 ns (TYP) AT le = 50 mA AFTER RADIATION 

t011 = 60 ns (TYP) AT le = 50 mA AFTER RADIATION 
• LOW NOISE FIGURE ••• NF = 7.0 dB (TYP) AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V ccs Collector to Base Voltage 
V cao Collector to Base Voltage 
YcEo Collector to Emitter Voltage (Note 4) 
VEeo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°c 
200°c 
300°c 

1.0 Watt 
0.36 Watt 

-40Volts 
-40Volts 
-40Volts 
-5.0Volts 

100 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

seating ~E.lil::l;;;:;;:;;::::li:n& 
Pl....---r 

3 LEADS 

:mo1A. ~~~~MIN. 

Base 

Collector 

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Collector internally connected to case 
Packaae weight is 0.44 sram 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE·IRRADIATION (3x10'4nvt>lO keV) UNITS TEST CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

h·FE DC Current Gain 140 160 4.0 6.0 le= 100µ,A VcE= -5.0V 
hFE DC Current Gain 150 200 8.0 10.5 le= 1.0 mA VcE = -1.0 V 
hFe DC Pulse Current Gain (Note 5) 150 200 300 14 17 le= lOmA Vee= -1.0V 
h'FE DC Pulse Current Gain (Note 5) 30 60 5.0 6.5 le= 50 mA YcE = -1.0 V 
hFE(-55°C) DC Pulse Current Gain (Note 5) 70 100 7.0 8.0 le= 10 mA VcE = -1.0 V 
h,. High Frequency Current Gain (f = 100 MHz) 4.5 6.0 4.0 5.5 le= lOmA Yee= -20V 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.l -0.14 -0.32 -0.55 Volts le= 10 mA le= 1.0 mA 
VCE(sot) Pulsed Collector Saturation Voltage (Note 5) -0.2 -0.3 Volts le= 50 mA 18 = 5.0 mA 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.16 -0.28 -1.0 Volts le= 50 mA le= 10 mA 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.125 -0.2 Volts le= 50mA le= 16.67 mA 

VeE(sat) Pulsed Base Saturation Voltage (Note 5) -0.7 -0.77 -0.9 -0.7 -0.75 -0.9 Volts le= 10 mA le= 1.0 mA 
YeE(sat) Pulsed Base Saturation Voltage (Note 5) -0.88 -1.1 -0.84 -1.1 Volts le= 50 mA le= 5.0 mA 
VeE(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.88 -1.2 Volts le= 50 mA le= 16.67 mA 
ccb Collector to Base Capacitance (f = 1.0 MHz) 2.2 3.5 2.2 3.5 pF IE=O Vee= -lOV 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 4.0 5.5 4.0 5.5 pF lc=O VEe = -0.5V 
NF Noise Figure (f = 100 MHz) 3.5 7.0 dB le= 1.0 mA Yee= -5.0V 

Notes on page 2. •Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CA.MERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N5244 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xl0' 4nvt>l0 keV) UNITS TEST CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

ton Turn On Time (Note 6) 15 40 15 40 ns le= 50 mA 181 = 16.67 mA 

to ff Turn Off Time (Note 6) 160 200 60 200 ns le= SOmA 181 = 16.67 mA 
182 = -16.67 mA 

le Es Collector Reverse Current 0.15 15 3.3 1000 nA VcE = -30V VBE =0 
lcEs(125oC) Collector Reverse Current 15 µA VcE = -30V VBE = 0 
BVcBo Collector to Base Breakdown Voltage -40 -40 Volts lc=lOµA IE·= 0 
BVcEs Collector to Emitter Breakdown Voltage -40 -56 .._,.40 -58 Volts le= lOµA VBE = 0 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.4 -5.0 -5.4 Volts lc=O IE= lOµA 

Yceo(sus) Collector to Emitter Sustaining Voltage -40 -56 -40 -62 Volts le = 10 mA (pulsed) la=O 
(Notes 4 and 5) 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/"C); junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.06 mW/"C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . , 
(6) See switching circuit for exact values of le, 181 and 182 • 

TYPICAL ELECTRICAL CHARACTERISTICS 
(POST IRRADIATION PERFORMANCE) 
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FAIRCHILD TRANSISTOR 2N5244 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5244 

TYPICAL ELECTRICAL CHARACTERISTICS 
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[I 

-25 

uv,.10.lµF 

51.ll v,. • -e_ev 
PW•l.Oµs 
tr. tf s 3.0 ns "=" 
Z•50.ll 
OUTY CYCLE • 2 % 

10k.ll 

300.ll 

596.ll 

Your 

TO SAMPLING SCOPE 
fr :Ii 1.0ns 
Zin= 10meg.0 
Cin •1.3 pF 

192 ·TURN OFF BASE CURRENT· mA I B2 • TURN OFF BASE CURRENT • mA 

NOISE FIGURE VERSUS 
FREQUENCY 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 
POWER GAIN VERSUS 

FREQUENCY 
10 

s.o 

! 6.0 

Ill 
~ 4.0 

!I! 

2.0 

I !Ok 

l\_ 

-\ 
1 
~ ~ 

'1c • l.OmA 

VCE • -5.0V 

~ "1 """ [',.I r"4 ~ ie,N<l 
_Cl.. ~ 

~ IS h IS b.. 
~ ""- N N '\ 

~~ 1,. I"!'< oiio} I". '\._ 

:'SI ~ 0 B !Z -:r 
~ I' b:N Od v 

!'::: t---. ]to ./ 
~ 

i-1.'c~ • ·5.0V H 

~- N IY211 2 -+--+-­
! 30!---+-+-H-f"l.'.l~Gr.:_:·,GnG~--+-+-
ii 
i 20t---t--t-t-+ll-+ttt-::S::__,.,,i-t--H 

J"-...1' 
tsJ -

10t--1c-·+10-mA+-+-+-+++t-t---+--+;~;N~ 

Rs• llllll 'ilfr' 
~-4 10·3 10·2 10·! 1.0 10 1rJ. I~ ~01 0.1 1.0 10 

1-vcE "i_-5-~v·---t-1-H-ttt--+--+-i~ 
010 1111 SOD 

I • FREQUENCY - MHZ 

INPUT ADMITTANCE VERSUS 
FREQUENCY­

OUTPUT SHORT CIRCUIT 
lllr--r--r-n-rrnr~.-..,.-,~ 

VcE"-5.0V ~ 

30 so 100 
f - Frequency - Nitz 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
so,........,-,--,-.,........,r""""T-ro--r-..--,-,-~ 

t---' VcEI. -5~0 v+---+-+--+--+-+-+-+--t 
l·llllt.vfz 

le· COUICTOR CURRENT- mA 

TYPICAL COMMON EMITTER "Y" PARAMETERS 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-

INPUT SHORT CIRCUIT 

2 11 va -~ov 
~ 10 'c • lOmA / 

~ IL = 8.0 t---+--+-+-+-++H+--+--¥---+-1 

i il 
~ 6.0t---+--+-+-+-++H+---t+-+-+-1 

!5 "-V V1 
~4.01---+--+-+-+-++~k/1--_J_++~-+v.<H 

2.0 t---+-t--t-t--ttlot'f--1 ---:::>'1"-t--H 
__.,i.-H-1 r-

3.0 

30 so 100 
l·FREQIJENCY•t.vfz 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-INPUT SHORT CIRCUIT 

vcE • -5-:Irv 
t-

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY ·OUTPUT 

SHORT CIRCUIT 
zc..--~~~~~~~~ 

! r--Yc~ ·-lo vt-+-1--t+jff----t---t-H 
~ 1c'· 1o'mA ~ 
' 180"' 
~ ~ ~ 
~120 'b.Y \ 
< ~1' 

~ " ~ lllf---+---t--t-+--1-'h!-ff----t-+~ 

"' 
~ 

I - FREQUENCY ·MHz 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT AND 
VOLTAGE-OUTPUT SHORT CIRCUIT 

~ 

I ·FREQUENCY • MHZ 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 
3.0 ± -b:. I 

_l J 
VCE • -5.0V 

e 1.0 

~ I· llllMHz 

;;; 
~ 

""lre 

@ 
~ 0.1 

! 

2 
E 
E 

L~ U 10 B 20 25 30 

5. 

le -COU£CTOR CURRENT- mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

AND VOLTAGE-INPUT 
SHORT CIRCUIT 

0 

VcE • -5.0V 
L 

2 Ct-t-t--!-+-1-+-+--+-+-i-t-~ 
0 2.5 

i 
I • llllMHz bu. 

~ 
~ 

4.0 le • IOmA 

f ~ 

0o 5.0 10 15 20 25 30 

- r--,.._ 

r-
L" 

~ 

~ 2.0 

~ 
~ 1.5 
< 

~ 
8 1.0 

>-. 
0.5 

0o 5.0 10 15 20_ 25 JO 0o 5.0 10 15 20 25 30 

v 
Yi 

lZ': /1 
I/__ 

vf'1 C'lr!LJ 
v J7 

I 3.o 

i 
~ 2.0 
ill 

~ 1.0 

>-~ 

30 so 1111 JOO 51111 
le - COllfcroR CURRENT· mA le - COUfCTOR CURRENT- mA le • COU£CTOR CURRENT- mA I· FREQUENCY· MHz 
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2N5292 
RADIATION RESISTANT, 

PNP HIGH SPEED SATURATED SWITCH 
DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 1014 nvt > 10 keV 
• FAST SWITCHING • • • • • • • • • t0 n : 25 ns (MAX) AFTER RADIATION 

t011 = 35 ns (MAX) AFTER RADIATION 
• HIGH FREQUENCY •••••••• fr: 600 MHz (MIN) AFTER RADIATION 
• LOW CAPACITANCE •••••••• Ccb = 4.5 pf (MAX) AFTER RADIATION . 
• LOW SATURATION VOLTAGE ••• YeE(sat} = -0.65 V (MAX) AT le= 100 mA AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

-65°C to +200°C 
200°c 
300°C 

1.0 Watts 
0.72Watt 
0.36 Watt 

-12Volts 
-12Volts 

-4.5Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xl0'4 nvt > 10 keV) 

MIN. TYP. MAX. MIN. TYP. MAX. 

ton Turn On Time (Note 5, Figure 1) 6.0 15 8.0 25 
to ff Turn Off Time (Note 5, Figure 1) 18 35 15 35 

Ts Charge Storage Time Constant (Note 6, Figure 2) 15 20 5.0 20 

VeErsatl Pulsed Collector Saturation Voltage (Note 6) -0.06 -0.12 -0.113 -0.24 
VeErsatl Pulsed Collector Saturation Voltage (Note 6) -0.12 -0.19 -0.212 -0.4 
Yeersatl Pulsed Collector Saturation Voltage (Note 6) -0.28 -0.44 -0.367 -0.65 

VBErsatl Pulsed Base Saturation Voltage (Note 6) -0.78 -0.82 -0.92 -0.78 -0.83 -0.95 
VBEfsatl Pulsed Base Saturation Voltage (Note 6) -0.85 -0.93 -1.2 -0.85 -0.93 -1.2 
VBErsatl Pulsed Base Saturation Voltage -1.0 -1.14 -1.6 -1.0 -1.14 -1.75 
hfe High Frequency Current Gain (f = 100 MHz) 8.0 12 6.0 10 
ccb Collector to Base Capacitance (f = 1.0 MHz) 2.2 4.5 2.2 4.5 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 4.0 6.0 4.0 6.0 
hFE DC Palse Current Gain (Note 6) 30 53 6.0 12.4 
hFE DC Pulse Current Gain (Note 6) 40 63 100 10 15.2 
hFE DC Pulse Current Gain (Note 6) 30 55 8.0 13.9 
hFE(-55°C) DC Pulse Current Gain (Note 6) 20 38 5.0 8.6 
leES Collector Reverse Current 0.05 1.0 0.3 10 
leEs(125°C) Collector Reverse Current 0.01 10 0.5 20 
VeEO!susl Collector to Emitter Sustaining Voltage (Notes 4 and 6) -12 -16 -12 -17.7 
BVcso Collector to Base Breakdown Voltage -12 -24 -12 -24.3 
BVeEs Collector to Emitter Breakdown Voltage -12 -23 -12 -23.3 
BVEBO Emitter to Base Breakdown Voltage -4.5 -5.4 -4.5 -5.4 

Notes on Page 4 ... 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC {T0-18) outline 

UNITS 

ns 
ns 

ns 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 

nA 
µA 
Volts 
Volts 
Volts 
Volts 

Base 

Collector 

NOTES: All dimensions tn inches 
Leads are IQld·pleted koWlr 
CoHector internally connected to cne 
Packqe wei&ht is 0.4".....,, 

TEST CONDITIONS 

le= 30 mA 181 =6.0mA 
le=30mA 181 = 6.0.mA 

182 =-6.0mA 
le= lOmA 161 = lOmA 

162 = -10 mA 
le= 10 mA 16 = 2.0 mA 
le =30mA 16 =6.0 mA 
le= 100 mA 18 = 20 mA 
le= 10 mA 16 = 2.0 mA 
le= 30 mA 16 = 6.0 mA 
le= lOOmA 16 = 20 mA 
le =30mA Yee= -lOV 
le.= 0 Yea= -5.0V 
le =0 VEB = -0.5V 
le= 10 mA VeE = -0.3V 
le =30mA VeE = -0.5V 
le= 100 mA VeE = -1.0 V 
le= 30 mA VeE = -0.5V 
VsE= 0 VeE = -lOV 
VBE = 0 Vce=-lOV 
le= 10 mA 16 = 0 
le= lOµA IE=O 
le= lOµA VBE = 0 
le=O IE= 100 µA 

*Fairchild is a patented Fairchild process. 

FA.IRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N 5292 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

FAST NEUTRON DOSAGE 
100 

50 

z 
ii 
!;; 20 

5 10 

~ 
g s.o 
,,t:t. 

2.0 

1.0 
1o'2 

TA• 25°C 
lc·lllmA 
Vci; .. O.SV-

...... 
I'\ 

I\ 

]'\ 

1013 1o'4 1015 1.0 5.0 10 50 100 

+-FAST NEUTRON DOSAGE - nvl 1>10 keVI 'c - COll£CTOR CURRENT - mA 

COLLECTOR TO EMITTER CURRENT 
VERSUS FAST NEUTRON DOSAGE 

COLLECTOR SATURATION VOLTAGE 
VERSUS FAST NEUTRON DOSAGE ~ 

COLLECTOR TO EMITTER 
SUSTAINING VOLTAGE VERSUS 

FAST NEUTRON DOSAGE 
1.0 

TA·~·bT 
Vci; .. IOV 

O.B 

lL 

!9 
g 
I 0.30 l---1-1-l-l--4-f-+++--..l<--+-l-l-W-I 

~ 
i o.2'; ~:+:::l:::a:::::t=-U.LL-!..-1-...ULI 

> 20 
TA• 25°C 
le= lDmA 

_j_ 

v 
~ g 19 

!i1 z 

lL 
i5 
~ rt 

Ii! 0.6 ~ 18 

v 
~ 

v 
~t- 7 

v v;h ~ i---r 

~ 
l!i 0.4 

~ 
_e 0.2 

1013 3"1013 1014 ix1014 1015 

+- FAST NEUTRON DOSAGE - nvl l>IO keVI 

~ 0.20 

~ D.15 1-+...-tt---f--fl 
·,. 0.10 1--+-l-++--+___,f-+++--+_..<+++--I 

8 
> o.os l;::b::a:::::j;~tt;p_J,,~_ij.LJ 

1012 1013 ix1013 1o'5 

+-FAST NEUTRON DOSAGE - nvt 1>10 keVI 

~ 
! 17 
g 
g 
~ 16 

8 

v __...... 

1o'3 1014 ix1014 rn15 
•-FASTNEUTRON DOSAGE-nvl l>lOkeVI 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS0 

1!! ~1-+-+--+-+--l-~~~~:::==i 
I 

i5 
~ 60 

--0.1 --0.2 -0.l -0.4 --0.5 
VCE - COLLECTOR-EMITTER VOLTAGE- VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTiC0 BASE CHARACTERl.STIC* BASE CHARACTERISTIC* 

TA· 25°C I/ 
100 IOO 

TA· 12s0 c I. 
-1s2 -17 ;.,,~t,J 

1-· I I I I 
f-'l.SmA -4.5mA 

I I 
I-' 'j°mA 

1-l-.JmA 

.._l2.5~A/,' I 4!5mA 

1+5~:::p' I 
-3.SmA 

r-· 1.0~__.:--

r-'JJ 

1!! ~ 

i5 
~ 60 

g l--+--1--1--+__.ll-l-l--+--I-~ 

~ ~r--l:ui;;t;--:t:=t::llti-'-t--t-t-1 
8 jJ 

A 
_.., 

20 _.., 20 

0 
0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE EMITTER VOLTAGE - VOLTS 

*Single family characteristics on Transistor Curve Tracer. 

0 
0 --0.4 -0.8 -1.2 -1.6 

V BE" BASE EMITTER VOLTAGE - VOLTS 
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FAIRCHILD TRANSISTOR 2N5292 

TYPICAL ELECTRICAL CHARACTERISTICS 

200 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

I-YcE • ·5.0V _)Jc 

I-+""' ' 
~ 

v .:s.: 
25•c 

i----1 ~ 
~ 1Jc - r--... ....., 
i...-

1.0 2.0 S.O 10 20 SO IOO 200 

3.0 

le - COLLECTOR CURRENT- mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

191 • TURN-ONBASECURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

V- L 17 

ij2.5~f V JLV 
....+-~o111~ IZ I /I 

"':;5 2.D Hi__ ILJ 
fl , .... '- ~-L IL 
111 ~ IL V 
~ 1.5 IL v ~ ,,,.IL 
~ f7 ! ~ ..,..- I 
i:? l.D ILJJL 'L_ L. 'tl!_':;..' "'+-+-l-+---l 

_. LV 
_m D.5 t-+-LJ<+-___,l-+_-1- lc • 10 mA 

t-t~L+-4)/'-+-+--t-t-t-Ycc • -3.ov 

D I l J. 
0 D.5 l.D 1.5 2.D 2.5 3.D 

192 - TURN-Off BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

Vic j_-3lV-I 
0 o~~o~.5~~1.-o-'-1~.5~~2.D_._~2.~5~3.o 

192 • TURN-OfF BASE CURRENT - mA 

~ -1.0 

r·5 
~ -0.2 

~ 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

ic • io1 8 

..L. 

" lZ 
~ 

~ -0. 

y-2s•c 

""""' 
I I 

11::::71 12S°C 

~-0.0S 

~ 
.;-O,D2 
!?! 
>~-0.0 I 

1--1 ·55'C 

l.D 2.0 5.D ID 20 SD 100 200 
le\ COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

T,.2.~.~ L 
1 5.0~=t:;J;~2~++;~~ 

~ _I ~ L 

ID 

§ 5.Dny V 
~ 2.D~ IO~s y /j 
~ 1.0 .c:_ LJ 

9 ~. Vf1 
~ 0.5 7 

"' e 8.0 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ B 6.o l--lf--1...--+. 
i>I 
~ 
z 
~ 4.0 

~ 1--~t--b;L-t--t--+--+--t-~ 

2.D 4.0 6.0 8.D 
'sz - TURN-Off BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

lD 

D.__~~~~~~~~~ 
0 2.0 4.0 6.D 8.D ID 

lez - TURN-Off BASE CURRENT - mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I!? ·2.0 r---.-"T-r"or--.---...--r-i.....---r---i 
~ lc·101 8 
I 

~ ·1.6 t---t-+-+t---+--+---l--l-t--+--; 

~ 
! ..J".Ll i ·1.2 l---t-t+t--t--t--+-t-l::;r'ioo""71 
~ #>'t ~ 

~:t=l;Il:J.--!;;;~'ft_~~ v ~ -ll.8 l:--t-i _p.-bH9f--+--i 

;-ii.• 1-.........,--;-+-++---t-+-i-+t-+--1 
c 

~ 0 ....__._ ......... .___.___.__._,....___..___. 
1.0 2.0 5.0 ID 20 50 Hiil 200 

le • COLlICTOR CURRENT • mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le. IOle1. !Diez 

Yee • -3.o v _, 
I~ 

l.D .__....._~.__.....___._....._.....___.___. 
l.D 2.0 5.0 10 20 SO 100 200 

le • COLLECTOR CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

v I----' 
_m 5•0 t-t-+j..-1-lP'9-+-t--11-+ le • 100 mA _ 

o..........__.__._....._..._~~-v~~c~~~-3·~l~·~ 
D 5.D 10 15 20 25 30 

192 • TURN-Off BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

ij 25 t-t--+-+-+Ll_t--+--+-t-+-IL?t--+-+-1 

~ 20 t-t--t-Jj_ I/ a r--t-- L 
~ 15 ;. ~_L v 
- !-+--+- . >-t-----i ""' v v 
~ 1 _LJ ""'L'i ~ ID l v ~· ........ +-+-+-! 

[Z] J2". le • 100 mA 

1 V Vee • -3.DV 
_ro 5,0 

o.__.__.__.__._..._,,__..___.~_.__._, 

0 5.D 10 15 20 25 30 
lsz - TURN-Off BASE CURRENT - mA 



INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

FAIRCHILD TRANSISTOR 2N5292 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

SWITCHING TIMES 
VERSUS TEMPERATURE 

25 ~~-1 ~;~~-~~T-~T--~-~~ 
t---+- c 

s.o b Ceo le • o 

't!.4.0....._ ~ 
181 • 182 • l.O mA 

20 t--t-vcc • -i.ov -+--t---+----t 

!;! I-Ceo 1E !J"-_:::>j.:SJ.._~::-"i.j:sJc+-+-1--f---l 
53.0 b 
f 

'c'.5 2.0 t---+--+-+-+--+---+--+-t-t--+----i 

~ 
e -2.0 1+-++-~-11--++f'l---1-+-1 

~ 
1.0 t---+--+-++--+---+--+-++--+---< 

~~-1.0 i---+-+-+-H\--11---+--+-H--+!-+-l 

o...__.__._~_,___.__._~-'--~ 

-0.l -0.2 -05 -1.0 -2.0 -s.o -10 -20 
REVERSE BIAS VOlTAGE - VOLTS 

o...__.___,.___.___,_ _ _,__.__..____, 

Jl 

100 

COLLECTOR REVERSE CURRENT 
. VERSUS TEMPERATURE 

1--1 T_J v 
1--;cc IL 

~ .Ll 
f 

L 
L 

L 
~ 

0.1 
2S 50 IS 100 l2S ISO 

TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

-3.0V 

V99 

Your 

2.0 

0.1 ~· 

V1Nr 

To Sampling Scope 

tr!:':l.Ons 

50Q 
Pulse Generator 
trSl.Ons 
PW=400ns -=-
PPS= 150 
z1N= soQ 

ton VBB=O.V1N=-12.8V 

toff Vee=-18.8V,V1N=+23.5V 

NOTES: 

Z1N~lOOk Q 

s.o lO 20 so -so so 100 
'c - COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - °C 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VilLTAGE 

~ 1 ili 8.0 rIT--+--+--+-+---tl--+--T--+---i 

~ ,..__.,-+--+--+--+-+--11--+--t--~P"-.LI~ 
iii 6.0 t--T--+--+--+-+---tl--t-:>-f'k:d--t--1 
i!i f'-... x 
5 " _.j/ f 4.01---1--+::::i::=t=-i.~1-+-+--l--I 
~ 
~ 
ffi 2.0 t--+--+--+--+-+-11--+-Rc • SlO !l-1 
;:: J_ J_ 

_a o~-+--+--'-~-+--'1--'---+--+-~ 
.o -2.0 -4.0 -1;.0 -8.0 -10 

Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

STORAGE TIME TEST CIRCUIT 
FIGURE 2 

-3.0V 

-ll v 

fl HOV 

_J L v,. J.o.33 p• 
To Sampling Scope 

soQ 
Puls'? Generator 
tr S:l.O ns ":"' 

PW=400ns 
PPS= 150 

'1N=soQ 

tr !:':l.O ns 

z1NHOM0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

ISO 

~ 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
400~~-~-~-~-~-~ 

ts / 
!§ n o----1---+--+--+----hL.._,,.__, 

i LJ 
~ 200 1---+--+---+v..,,.L'--+--+-~ 
~ VL 
g L"l g 100 v 

Jl o...__.____. _ __,_ _ _,_ _ _._ _ __, 
0 -4.0 -B.O -12 

Yee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 

PROPAGATION DELAY 

510Q 

~ 5 TRANSISTORS ---I 
tpd = 10 !osc. 

NON SATURATED 
SWITCHING PERFORMANCE 

-3.0V 

&7!l 

OUTPUT 

+0.5Vl_ INPUT<>---[_ 

..o.sv 
FD777 

1.5k0 

+25V 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/"C). 

(4) This rating refers to a high current point where collector to emitter voltage is IGWest. For more information send for Fairchild Publication APP-4/2. 
(5) See switching circuit for exact values of le, IB1, and le2. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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SE7001 · SE7002 
NPN HIGH-VOLTAGE AUDIO/VIDEO AMPLIFIERS 

DIFFUSED SILICON PLANAR.TRANSISTORS 

The SE7001 and SE7002 are NPN silicon PLANAR transistors designed for use in high,voltage 
video amplifier and line operated radio audio output applications. They feature low output capaci­
tance and a five watt power rating. These devices are capable of producing up to one watt in high­
voltage class "A" audio stages. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

-65°c to +2oo·c 
2oo•c Maximum 
300"C Maximum 

at 25"C Free Air Temperature [Notes 2 and 3] 
5.0 Watts 
0.8 Watt 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vao Collector to Emitter Voltage [Note 4] 
VEao Emitter to Base Voltage 

SE7001 
150 Volts 
150 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SE7001 SE7002 

SE7002 
120 Volts 
120 Volts 
5.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

NOTES: All chm1ns1ons 1n inches 
Leadsare1old·Pl1t1dkowu 
Collector1ntenallrconnecl•dtocH1 
P1ch11wet9hl1sl.lgr1ms 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS. TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 30 60 30 60 le= 30 mA VcE = 10 V 
VaE (sat) Base Saturation Voltage 0.8 0.9 0.8 0.9 Volts le= 50 mA la= 5.0 mA 
VcE (sat) Collector Saturation Voltage 0.33 2.0 0.33 2.0 Volts le= 50 mA la= 5.0 mA 
h1. Small Signal Current Gain 25 50 25 50 le= 10 mA Vee= 5.0 V 

(f = 1.0 kHz) 
h •• High Frequency Current Gain 2.0 3.0 2.0 3.0 le= 30 mA Vee= 10 V 

(f = 20 MHz) 
BVcao Collector to Base Breakdown 150 120 le= 0.1 mA le= 0 

Voltage 
VcEO (sust) Collector to Emitter Sustaining 150 120 le= 30 mA la= 0 

Voltage [Note 4] (pulsed) 

Additional Electrical Characteristics on p111ge 2. 

* Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junction-to-case thermal resistance of 35°C/watt (derating factor of 

28.6 mW/°C); junction-to-ambient thermal· resistance of 219°C/watt (derating factor of 4.56 mW/"C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Pub. APP·4. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
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FAIRCHILD TRANSISTORS SE7001 • SE7002 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SE7001 SE7002 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. DC Pulse Current Gain [Note 5] 25 60 25 60 le= 10 mA VCE = 10 v 
leso Collector Cutoff Current 0.3 100 0.3 100 nA le= 0 Vea= 75 V 
leso (150°C) Collector Cutoff Current 2.0 50 2.0 50 µA le= 0 Vea= 75 V 
leeo Emitter Cutoff Current 100 100 nA le= 0 Vea= 4.0 V 
Cobo Output Capacitance 6.0 9.0 6.0 12 pF le= 0 Vea= 20 V 
Cre Emitter Transition Capacitance 70 80 70 80 pF le= 0 Vea= 0.5 V 
BVeeo Emitter to Base Breakdown 5.0 5.0 Volts le= 0 le= 0.1 mA 

Voltage 

SE7001 

TYPICAL COLLECTOR CHARACTERISTICS * 

SE7002 SE7001 • SE7002 
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TYPICAL BASE CHARACTERISTICS * 

SE7001 • SE7002 
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FAIRCHILD TRANSISTORS SE7001 • SE7002 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS SE7001 • SE7002 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC TYPICAL UNITS TEST CONDITIONS 

h,. Small Signal Current Gain 50 le= 1.0 mA Ve,= 5.0 V 
h;, Input Resistance 1.5 kohms le= 1.0 mA Vee= 5.0 V 
h •• Output Conductance 5.3 µmhos le= 1.0 mA Ve,= 5.0 V 
h .. Voltage Feedback Ratio 1.5 x10-• le= 1.0 mA Ve,= 5.0 V 
h,. Input Resistance 27 ohms le= 1.0 rnA Vee= 5.0 V 
h •• Output Conductance 0.09 µmhos le= 1.0 mA Vee= 5.0 V 
h,. Voltage Feedback Ratio 0.25 xlO' le= 1.0 mA Vee= 5.0 V 

TYPICAL COMMON EMITTER CHARACTERISTICS 
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TYPICAL COMMON BASE CHARACTERISTICS 

:. 1.3 l :: 'c • l.OmA 
h h00 -+---+--+---+--+- TA • 25 'C -r--

>u l.l lhr~ f = l.OkHz 
:;: 

u 1.6 .--~~-~--..--,.-----.--~---., 

le 
l---+-+-H--+--l--l--+-+----1---'hob ·v 

le· l.OmA 

t-- Vee • 5.ov -+-+---+---+---,,Y+----,i 
f • l.OkHz hrb :;: 

3 1.4 

~ 

50 

~ 0.1 "b.~. 
~ ~ v~8 • 5.0V'-=!=l=l:::j:j::=!:=iL:±J::fl 
~ ~ TA "25 °C -+--+-+-H-+--+-+-+-1 

~ f-- I ,° L,0.lkH.lz 
u 0.01~~_]_ _ _]_~-+--'--~'---'--'--~ 

0.1 0.2 0.5 1.0 2.0 5.0 10 20 
0.8 ~-'----'---'-----'----'--'-----'-----' 

25 50 75 100 125 
'c . COLLECTOR CURRENT - mA 

Yes - COLLECTOR VOLTAGE - VOLTS 
TA - AMBIENT TEMPERATURE - 'C 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORAT!ON 

9-416 



SE8001 • SE8002 
NPN MEDIUM POWER 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild SE8001 and SE8002 are NPN silicon PLANAR epitaxialtransistors designed for 

general purpose use. They are suitable for one watt class "A" and up to ten watt class "B" audio output stages. These 

transistors also feature low saturation voltage at high current which makes them desirable for television applications 

such as vertical oscillator, horizontal driver, and audio output circuits. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Note 2) 

Maximum Voltages 

at 100°C Case Temperature (Note 2) 

at 25°C Ambient Temperature (Note 2) 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 3) 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8001 
Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 4) 20 

hFE DC Pulse Current Gain (Note 4) 

hfe High Frequency Current Gain (f = 20 MHz) 2.0 

VCE(sat) Collector Saturation Voltage (Note 5) 1. 5 

VBE(sat) Base Saturation Voltage (Note 5) 2.0 

1CBO Collector Cutoff Current 100 

1CBO Collector Cutoff Current 

ICBO(l50°C) Collector Cutoff Current 50 

ICBO(l50°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

Cobo Output Capacitance 25 

BVCBO Collector to Base Breakdown Voltage 60 

V CEO(sust) Collector to Emitter Sustaining Voltage 30 
(Notes 3 and 4) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

200°c Maximum 

-65°C to +200°C 

300°C Maximum 

SE8001 
60 Volts 

30 Volts 

5. 0 Watts 

2. 8 Watts 

0. 87 Watt 

SE8002 
80 Volts 

40 Volts 

5. 0 Volts 5. 0 Volts 

SE8002 
Min. Max. 

40 120 

25 

2.0 

1. 2 Volts 

2. 0 Volts 

nA 

10 nA 

µA 

10 µA 

100 nA 

25 pF 

80 Volts 

40 Volts 

5.0 Volts 

(1) These ratings are limiting values aOOve which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

mDIA~-----.1 

3LEADS 

.8ii DIA. 

NOTES: Al! dimensions in inches 
Leads are go!d·plated kovar 
Collector internally connected to case 
Package weight 1s Ll grams 

Test Conditions 

re= 150 mA VCE 1. 0 v 
re= 500 mA VCE 10 v 
re= 50 mA VCE 10 v 
IC= 1. 0 A IB 0.1 A 

re= 1. 0 A IB 0.1 A 

I = E 0 VCB 40 v 
I = E 0 VCB 60 v 
I = E 0 VCB 40 v 
I = E 0 VCB 60 v 
IC= 0 VEB 4.0 v 
I = E 

0 VCB 10 v 
I = c 100 µA IE 0 

IC= 30 mA IB 0 
{pulsed) 

I = E 
100 µA IC 0 

··· Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28. 6 mW /°C. Junction-to-ambient 
thermal resistance of 200°C/watt (derating factor of 5. OmW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(4) Pulse Conditions: length= 300 µsec; duty cycle= 1.0%. 

(5) Saturation voltages measured with 1/4" lead length. 
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SE8010 • SE8012 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION 

• HIGH POWER GAIN • 
• HIGH VOLTAGE ••• 

. P0 = 800 mW AT TA= 25°C 
P0 = 4.0 WAT Tc= 25°C 

• 600 mW P0 AT 27 MHz 
•• LVceo = 60 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures SE8010 SE8012 

Storage Temperature -65°C to +200°C -65°C to +125°C 
Operating Junction Temperature 200°c Maximum 125°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 

Total Dissipation at 25°C Case Temperature 4.0W 4.0W 
at 25°C Free Air Temperature 800mW 500 mW 

Maximum Voltages and Current SE8010 SE8012 

Veso Collector to Base Voltage 100 Volts 100 Volts 
Vceo Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 

le Collector Current 500 mA 500 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

370DIA1-----1 
35

o 
125

. Ql-ii:O!A. 1
1

,t 
009 240 

Seating - t - 1 
p1,,, -r -1-

3• LEADS__/~ ~ ~ 0 5 MIN 
019DIA ~ 
016 --

-.210--

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 11. 2 3 gram 

SE8010 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

325 ~,? r-----
:A-~; 

lriT-+ 
3 LEADS " n n n 500MIN 

g/~ DIA u u U __ ___l 

-.200 

NOTES All dimensions inches 

Lead5are plated nickel 

1selectncally Non 
material 

Package weight is 0 66 gram 

SE8012 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

GPE Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 

hFE DC Pulse Current Gain (Note 5) 40 150 

hFE DC Pulse Current Gain (Note 5) 15 

hre High Frequency Current Gain (f = 100 MHz) 3.0 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 

VBE(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 

ICES Collector Reverse Current 500 

ccb Collector-Base Capacitance 9.0 

ceb Emitter-Base Capacitance 65 
BVeso Collector to Base Breakdown Voltage 100 

VcEO(sus) Collector to Emitter Sustaining Voltage (Note 5) 60 
BVEBO Emitter to Base Breakdown Voltage 6.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS TEST CONDITIONS 

dB 

Volts 
Volts 
nA 
pf 
pf 
Volts 
Volts 
Volts 

Vce=12V 
le= 100 mA 
le= 500 mA 
le= 50 mA 
le= 500 mA 
le= 500 mA 
VCE = 50V 
Ve 8 = lOV 
VEB = 0.5 v 
le= 100 f'A 
le= 10 mA 
IE= lOOµA 

Pin= 50 mW 
VeE = l.OV 
VCE = 3.0V 
VCE = 10 V 
18 = 50 mA 
18 = 50 mA 
VEB = 0 
IE= 0 
le= 0 
IE= 0 
IB = 0 
le= 0 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length ~ 300 µ.s; duty cycle ~ 1 % . 
(6) See Test Circuit. 
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FAIRCHILD TRANSISTORS SE8010 • SE8012 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL DRIVER AMPLIFIER 
PERFORMANCE 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) COLLECTOR CHARACTERISTICS* 

0·1 ·1'-0--'--'-'--,'--o -1..Loo _ _.__._.._,_._00_1_.000 

INPUT POI/ER - ntll le . COLlfCTOR CURRENT - mA VcE - COLlfCTOR-EMITTER VOLTAGE ·- VOLTS 

COLLECTOR CHARACTERISTICS* 

VCE - COLlECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR AND EMITTER 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

100.--~~---~-----

C~ITT;r BAsic~ANJ 
t--1-. _j_ 

10 l=--t-t--H-c:-+-::±±±+-c:+,,.L-,i+i ? ~R BASE CAPACITANCE 

i.o ~0.,...1 ~~-1-'-.o--'-'--'-'---'10-J........l...w,o 
REVERSE BIAS VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

~ 
2.0 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

1m 
1-- le -101 8 - 4--l 

I 

I +-- j_~ +--H 
TA• 25°C I 

~-1oo·c 4 !l 
10 100 

le - COLLECTOR CURRENT • mA 

*Single family characteristic on Transistor Curve Tracer. 

PiN= 50mW 
500 GENERATOR 

27 MHz DRIVER 

AMPLIFIER TEST CIRCUIT SHIELD 

\ 

C1, C2 - 7 to lOOpF, compression mica trimmer (Arco 423) 

Pour= 600mW MIN 

500 LOAD 

+12V AT lOOmA(TYP) 

Ci - 43 to 63pf; compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
L1 - 0.35µH (7 T Air Dux 408) 
T1 - 9 turns primary, 5 turns secondary 

No. 18 enamel close wound on '!. inch slug tuned form 
(CTC 1535·2-2, red slug). 

9-417 b 

] 

~ 
t--

1000 



SE8040·SE8041·SE8042·SE8540·SE8541·SE8542 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• MATCHED hFE GROUPINGS AVAILABLE (See Note 7) 
• HIGH GAIN •••••.•••••••••••• hFE = 40-540 AT 150 mA, 1.0 V 

hFE = 30 (MIN) AT 500 mA, 1.0 V 
• NPN AND PNP COMPLEMENTS (Note 7) ••• SE8040, SE8041 AND SE8042 ARE NPN 

SE8540, SE8541 AND SE8542 ARE PNP 
• LOW SATURATION VOLTAGE •••••••.•• VcE!satl = 0.12 V (MAX) AT 150 mA, 0.3 V (MAX) 

AT 500 mA FOR SE8040, SE8041 AND SE8042 
VeE!satl = -0.25 v (MAX) AT 150 mA, -0.7 v (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

SE8040 
SE8540 

-55°C to +125°C 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
Ve60 Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 5) 
VEso Emitter to Base Voltage 

+125°C 
+260°C 

4.0 Watts 
0.5 Watt 

le Continuous Collector Current (Tc = + 75°C) 
le Continuous Collector Current (Tc= +100°C) 

SE8041 
SE8541 

-65°C to +zoo0 c 
+zoo 0 c 
+300°c 

4.0 Watts 
0.8 Watt 
SE8040 
SE8041 
SE8042 
30 Volts 
30 Volts 
6.0 Volts 
LO Amp 

OJ5Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8042 
SE8542 

-65°C to +200°C 
+zoo0 c 
+300°c 

4.0 Watts 

1.0 Watt 
SE8540 
SE8541 
SE8542 

-30 Volts 
-30 Volts 
-5.0Volts 

1.0 Amp 
0.75 Amp 

TEST CONDITIONS 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 

hFE DC Pulse Current Gain (Note 6) 40 70 540 le= 150 mA VeE = l.OV 
hFE DC Pulse Current Gain (Note 6) 30 65 le= 500 mA VeE = l.OV 
VcEO!susl Collector to Emitter Sustaining SE8040 30 Volts le= 30 mA Is= 0 

Voltage (Notes 5 & 6) SE8041,SE8042 

VCEO!susl Collector to Emitter Sustaining SE8540 -30 Volts le= 30 mA Is= 0 
Voltage (Notes 5 & 6) . SE8541, SE8042 

BVcso Collector to Base Breakdown SE8040 30 Volts le= lOµA IE= 0 
Voltage SE8041,SE8042 

BVcso Collector to Base Breakdown SE8540 -30 Volts le= 100 µA IE= 0 
Voltage SE8541, SE8542 

VCE!satl Pulsed Collector Saturation SE8040 0.35 1.0 Volts le= 1.0A Is= 33 mA 
Voltage (Note 6) SE8041,SE8042 

VCE!satl Pulsed Collector Saturation SE8540 -0.5 -1.3 Volts lc=l.OA 16 = 33 mA 
Voltage (Note 6) SE8541,SE8542 

VeE!satl Pulsed Collector Saturation SE8040 0.2 0.3 Volts le= 500 mA 16 = 25 mA 
Voltage (Note 6) SE8041,SE8042 

VeElsatl Pulsed Collector Saturation SE8540 -0.3 -0.7 Volts le= 500 mA 18 = 25 mA 
Voltage (Note 6) SE8541,SE8542 

VeE!satl Pulsed Collector Saturation SE8040 0.08 0.12 Volts le= 150 mA 18 = 15 mA 
Voltage (Note 6) SE8041,SE8042 

VeE!satl Pulsed Collector Saturation SE8540 -0.15 -0.25 Volts le= 150 mA 18 = 15 mA 
Voltage (Note 6) SE8541,SE8542 

Additional Electrical Characteristics on Page 2 Notes on Page 6 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

Q. 2:0 
MAX. 

---t 

3LEADS - n n n ___ 5_D _ _t0 MIN 

g/iDIA. u u u 
.200 

BASE - - I- .100 

EMITTER-~, COLLECTOR ,--
450 / 

\~/ INDENTATION 

' FLAT ---

SE8040 • SE8540 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outlin~ 

SE8041 • SE8541 
SE8042 • SE8542 

*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

200 

160 

120 

"° 

-----------------------------------~ 

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 TEST CONDITIONS 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
(Reverse Voltage Polarity For 
SE8540 • SE8541 • SE8542) 
----

hFE DC Pulse Current Gain (Note 6) 30 60 30 68 le= 10 mA VeE = 1.0 V 
VSEisatl Pulsed Base Saturation Voltage (Note 6) 0.95 1.2 -0.96 -1.2 Volts le= 1.0 A Is= 33 mA 
VS El sat) Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 -0.92 -1.15 Volts le= 500 mA 18 = 25 mA 
VBElsatl Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 -0.79 -1.1 Volts le= 150 mA Is= 15 mA 
VBElonl Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 -0.65 -0.68 -0.75 Volts le= 20 mA VcE = 5.0 V 
leso Collector Cutoff Current 0.9 50 O.l 50 nA IE= 0 Ves = 25V 
leso(65oC) Collector Cutoff Current (SE8040) .008 5.0 (SE8540) .002 1.0 µA IE= 0 Ves = 25V 
le80(125°C) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 20 µA IE= 0 Ves = 25 V 

SE8042) SE8542) 
BVEBO Base to Emitter Breakdown Voltage 6.0 -5.0 Volts IE=lOµA le=O 
Imo Base to Emitter Cutoff Current 2.0 50 2.0 50 nA lc=O VEB = 4.0V 
hre High Frequency Current Gain (f = 100 MHz) 1.3 2.3 5.0 1.0 2.0 5.0 le= 50 mA VcE = lOV 
ccb Collector to Base Capacitance (f = 1.0 MHz) 9.0 12 20 35 pf IE= 0 Ve8 = lOV 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 60 65 80 120 pf le =0 VEs.= 0.5 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • 1.0V 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

.. 
E 

z 

~ 
§ 
:3 
8 

BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

VBE!onl - BASE TO EMITTER ON VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR ~URRE"NT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
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DISTRIBUTION OF 
BASE EMITTER VOLTAGE 

VERSUS COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
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Veg - COLLECTOR TO BASE VOLTAGE - VOLTS 

9-419 

-50 

le - COLLECTOR CURRENT - mA 

DISTRIBUTION OF 
BASE EMITTER VOLTAGE 

VERSUS COLLECTOR CURRENT 
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-0.5 -0.6 -0.7 -0.8 -0.9 -1.0 

VBE - BASE EMITTER VOLTAGE - VOLTS 
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TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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Figure I-SCHEMATIC DIAGRAM 
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Table 1-SCHEMATIC VALUES 

Circuit Voltage 
Load Resistance 

QI 
Q2 
Q3 
Q4 
o, 
R, 
R2 
R3 
R4 
Rs 
R6 
R1 
c, 
C2 
C3 
C4 

BIAS CURRENT 
VERSUS TEMPERATURE 

25 50 75 100 125 150 

1EMP£.RATURE ''C 

12V 
4ohm 

SE4021 
2N4249 
SE8040 
SE8540 
FDH694 
2.2 Mf! 
2.7 Mn 
1.2 Mf! 
22 kf! 
100 fl 
180 fl 
120 fl 
0.01 µF 
0.01 µF 
50 µF, 6V 
500 µF, 10 V 

18V 28V 
- Bohm 16ohm 

SE4021 SE4021 
2N3638 2N3638 
SE8040 SE8042 
SE8540 SE8542 
FDH694 FDH694 
4.7 Mf! 5.6 Mn 
4.7 M!J 10 M!J 
1.2 Mf! 1 Mn 
22 kf! 22 kf! 
47 k!J 56 !J 
180 fl 470 fl 
120 fl 150 !J 
0.01 µF 0.01 µF 
0.01 µF 0.01 µF 
25 µF, 6 V 25 µF, 6 V 
500 µF, 15 V 250 µf, 20 v 

HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 

rn _Vcc·2sv T' 
RL ~ 160 +------+-~·,_,__l ._. 

8 ........ ~~s;~sv+------+-__,Tr-+-i H 
'! ·-·Vee· 12V t------+---.!r-+-H 

Rl·~ · i 
'! 

Ti 
! i 

··~ 
lOMW IOOMW lW !OW 

OUTPUT POWER 

FIGURE 2 

For additional information, send for Fairchild Application Brief 58 

9-42la 
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2.5 

1.0 

1.0 

0.5 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

I 
t 

l'Lil:>l[] 

COLLECTOR.- EMI TlER VOLlAGE - VOLlS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

50'/oJTvclLE 
PJsrn PULSE WIDTH=> 5mS 

r--f~ 
~ 

ll 

CONTINUOUS 
Tc= ioo-·c 

0 lO 10 JO '° 
COLLEClOR - EMllTER VOLlAGE - VOLTS 

*Reverse Voltage Polarity for SE8540, SE8541 and SE8542 

NOTES: 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

Ji . f'\ ,J11v Im T 
2ffj l\PUISl\VID1W5tn)-

l-ui I \ 

H-t--- CONl I NUOUS 

t 
COLLEClOR - EMITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

le }o"c 

1--.E\'~JY .... ,\ 
"'' ou1v cvmO ~ 

r-~ r.zuLSE WIOlH '5mS 

ji _j _u/ 
CONTINUOUS \ 

[ ~ 

I/ 
0 lO 20 40 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

D 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

lO 20 

COLLECTOR - EMllTER VOLTAGE - VOllS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

le· loo-·e 

lLSED 

\ 

40 

j_ 50Yo DUTY CYCLE 

r-! i elNll NUOUS 
PULSE WIDTH => 5mS t---1 

~ 

"' ~ I-~ Jj_ LS 
l-
0 lO 10 JO 40 

COLLEClOR - EMITTER VOLTAGE - VOLTS 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 
(3) These ratings give a maximum junction temperature of 125°C and junction to ca•e thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 

resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540. 
(4) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW!°C); junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW!°C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where collector to emitter voltage is lowest. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(7) If hFE matching is required. order SE804--M and SE854--M. Equal numbers of NPN's and PNP's from the following classifications will be shipped and will be marked to 

indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer"s option, units marked with hFE group suffixes (Ml, etc.) may 
be shipped as SE8040 etc. 

GROUP 
he< RANGE 

Ml 
40-52 

M2 
48·64 

le= 150 mA 
VCE = 1.0 V 

MB 
135-183 

M9 
163-220 

F=AIRCHILC> 

SEMICONDUCTOR 
:.. l)1,,1'.:,1(,r, !Jf fA1RCt1ll D ( Ar.'I RA AND 1N'.>TfHJMf Nl CURPURATION 

M3 
58·77 

MIO 
197-263 

9-421b 

M4 
70-93 

Mll 
235-315 

M5 
83·110 

Ml2 
285-380 

MG 
100-130 

Ml3 
340-450 

M7 
118-150 

Ml4 
410-540 



518000 
PNP HIGH - VOLTAGE, HIGH CURRENT SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The S 18000 is a PNP High-Voltage, High-Current Transistor 

designed for complementary use with the S 17900 NPN Transistor in memory applications 

requiring breakdown voltage up to 50 volts and operating current to 600 milliamperes. 

ABSOLUTE MAXIMUM RATINGS (~ate 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

Ic 

at 25°C Free Air Temperature (Notes 2 and 3) 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Curr'ent 

(Note 4) 

(Note 2) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

3.0 Watts 

0.7 Watt 

-60 Volts 

-50 Volts 

-5.0 Volts 

600 mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. 

~E DC Pulse Current Gain (Note 5) 40 110 200 

hFE DC Pulse Current Gain (Note 5) 15 30 

hFE DC Pulse Current Gain (Note 5) 30 70 

hFE(-55oC) DC Pulse Current Gain (Note 5) 20 85 

VCE(sat) Collector Saturation Voltage (Note 5) -0.13 -0.3 

VCE(sat) Collector,-Saturation Voltage (Note 5) -0.5 -1.6 

VCE(sat) Collector Saturation Voltage (Note 5) -0.3 -0.8 

VBE(sat) Base Saturation Voltage (Note 5) -1.15 -2.0 

VBE(sat) Base Saturation Voltage (Note 5) -0.95 -1.0 

VBE(sat) Base-Emitter Saturation Voltage (Note 5) -1.25 -2.0 

NOTES: 

Units Test Conditions 

Ic 100 mA VCE = -1.0 v 
Ic 300 mA VCE = -1.0 v 
Ic 500 mA VCE- = -10 v 
Ic 100 mA VCE "'-1.0 v 

Volts Ic 100 mA 1s 10 mA 

Volts Ic 500 mA 1s 50 mA 

Volts Ic 300 mA 1s = 30 mA 

Volts Ic 300 mA IB 30 mA 

Volts IC 100 mA 1s 10 mA 

Volts Ic 500 mA 1s 50 mA 

Additional Electrical Characteristics on page 2 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of li.2 mW /°C) junction-to~ 
ambient thermal resistance of 250°C/Watt (deratlng factor of 4.0 mW /°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length= 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact values of le, 1E 1, and 1E 2. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTOR 518000 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

hfe High F,requency Current Gain (f 100Mc) 2.0 2.50 Ic = 50 mA VCE = -20 v 

Cobo Output Capacitance 4.5 pf IE 0 VCB = -10 v 

cibo Iilput Capacitance 15 pf 1c 0 VEB 0.5 v 

1cBO Collector Cutoff Current 0.07 

8.0 

25 

10 

10 

nA VCB = -40 v IE 0 

Icso<100°c) Collector Cutoff Current µ.A VCB = -40 v IE = ·O 

BVCBO Collector to. Base Breakdown Voltage -60 

'BVEBO Emitter to &~e Breakdown Voltage -5.0 

Volts 1c 10 µ.A IE 0 

Volts 1E = 10 µ.A 1c = 0 
Collector to Emitter Sustaining Voltage -50 Volts = 10 mA 0 vc00(sust) 

(Notes 4 and 5) 
Ic 

(pulsed) 1s 

.ton. Turn On Time 

toff Turn Off Time 

ton Turn On Time (Note 6) 

·toff Turn Off Time (Note 6) 

40 

120 

60 

70 

70 

150 

100 

100 

nsec Ic 
nsec Ic 

nsec Ic 
nsec Ic 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION r SATURATION REGION 

VcE - COUECTOR EMITTER VOLTAGE - VOLTS 
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• Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTOR S18000 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1l 2.0 t---+---t-__,t---+--+-----t 

1.0 '----'----'----''----'----'------' 
0 -10 -20 -JO -«> -50 -l!O 

VCE - COLlECTOR TO EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

:f>-o.21-+-Hj[,...."""""j._'"'H+l-1j..._'"'-14-JJi1-1-,sL1j_.j'l--j_H-I 

-o~~.1~~-""'1.o~~-_.._10_._._...___._100'--L""'--"soo 

~ 

IC - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

-100 -200 -500 
le - COLLECTOR CURRENT - mA 

STORAGE. TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ -001--+--~+-++--+----+--+----~ 
~ 
~ _., l--t+-ol'--~t--r'7"1' 
~ 

181 - TURN ON BASE CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ lo 1-t-+-+-+-+-+.v~~"" .. i"f--+-..i 
B "{..\, 
~ .## 
_ l.O I-+- "'':lf"M'-t-t-1-lf--H 

i O.l~ 
_e 

-2S 

~ -20 

~ 
fl -15 
ti( 
;:; 
it 

-10 0 

~ 
_m"'-S.O 

TA - AMBIENT rEMP£RATURE - °C. 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

Isl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

1~1JmA .L. 0 
Vee· -1sv z ...J7' 

rM lZ" 
i--+-V..:. k7 

_ii ~-t---t--t-::l>-4 IL z ... ~., ...Y 

I Bl - TURN ON BASE CURRENT - mA 

9-424 

20 

16 

11. 

INPUT AND OUTPUT 
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. FAIRCHILD TRANSISTOR S18000 

V1N:;:-lOV 

tr,t.1:S15nsec 
P.W.= lµsec 

z1N=500 

v1N=-9.7V 

tr,tf:::: 15nsec 

P.W.= 111sec 

Z1N=500 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

TON and T OFF TEST CIRCUIT 
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