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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 2N1984 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 2N1987 9-113 2N2906 9-197
2N697 9-11 2N1988 9-114 2N2906A 9-197
2N698 9-15 2N1989 9-114 2N2907 9-197
2N699 9-17 2N1990 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 - 9129 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
2N1131 9-46 2N2509 9-168 - 2N3339 9-276
2N1132 9-46 2N2510 9-168 2N3426 9-280
2N1252 9-102 2N2511 9-168 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 . 9292
2N1974 9-72 2N2894 9-189 2N3665 9-294
2N1975 9-72 2N2894A 9-193 2N3666 9-294




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

Type Page No. Type Page No. Type Page No.
2N3671 9-296 2N4032 9-326 2N5023 9-368
2N3672 9-296 2N4033 9-326 SE5023 9-364
2N3673 9-296 2N4034 9-330 SE5024 9-364
2N3678 9-298 2N4035 9-330 SE5050 9-372
2N3700 9-300 2N4046 9-334 SE5051 9-372
2N3701 9-300 2N4047 9-334 SE5052 9-376
2N3722 9-302 2N4134 9-338 SE5055 9-380
2N3723 9-302 2N4135 9-338 2N5056 9-384
2N3724 9-306 2N4137 9-342 2N5057 9-384
2N3725 9-306 2N4207 9-346 2N5065 9-388
2N3734 9-310 2N4208 9-346 2N5106 9-390
2N3736 9-310 2N4209 9-346 2N5107 9-390
2N3923 9-312 2N4251 9-350 2N5144 9-394
2N3930 9-314 2N4357 9-314 2N5145 9-394
2N3931 9-314 2N4358 9-314 2N5200 9-397
2N3962 9-318 2N4872 9-352 2N5201 9-397
2N3963 9-318 2N4873 9-356 2N5236 9-401
2N3964 9-318 2N4960 9-360 2N5244 9-405
2N3965 9-318 2N4961 9-360 2N5292 9-409
2N4026 9-322 2N4962 9-360 SE7001 9-413
2N4027 9-322 2N4963 9-360 SE7002 9-413
2N4028 9-322 SE5020 9-364 SE8001 9-417
2N4029 9-322 SE5021 9-364 SE8002 9-417
2N4030 9-326 2N5022 9-368 SE8510 -
2N4031 9-326 SE5022 9-364 $18000 9-422
Additional General Purpose Amplifiers and Switches
Type Page No.
FT107a 9-7.
FT107b 9-7d
FT107¢ 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
JAN2N656 /JAN2N657 MIL-S-19500/74D JAN2N1893 MIL-S-19500/182A
JAN2N696/JAN2N697 MIL-S-19500/99D JAN-TX-2N1893 MIL-5-19500/182B
JAN2N706 MIL-S-19500/120B JAN2N2218/JAN2N2218A/JAN2N2219/JAN2N2219A MIL-S-19500/251D
JAN-TX-2N708/JAN-TX-2N914 MIL-S-19500/312A JAN-TX-2N2219 MIL-S-19500/324
JAN2N718A/JAN2N1613 MIL-S-19500/181B JAN2N2221 /JAN2N2221A/JAN2N2222 /JAN2N2222A MIL-S-19500/255D
JAN-TX-2N720A MIL-S-19500/311 JAN-TX-2N2222 MIL-S-19500/325
JAN2N744 MIL-S-19500/273 JAN2N2369A MIL-S-19500/317A
JAN2N869A MIL-S-19500,/283A JAN-TX-2N2369A MIL-S-19500/317A
JAN2N910/JAN2N911/JAN2N912 MIL-S-19500/274 JAN2N2481 MIL-S-19500/268A
JAN2N916 MIL-S-19500/271A JAN-TX-2N2481 MIL-S-19500/268B
JAN2N918 MIL-S-19500/301 JAN2N2484 MIL-S-19500/376
JAN-TX-2N918 MIL-S-19500/326 JAN2N2904/JAN2N2904A/JANZN2905/JAN2N2905A MIL-S-19500/290A
JAN2N929/JAN2N930 MIL-S-19500/253A JAN-TX-2N2905A/JAN-TX-2N2907A MIL-S-19500/314A
JAN2N1131/JAN2N1132 MIL-S-19500/177B JAN2N2906/JAN2N2906A/JAN2N2907 /JAN2N2907A MIL-S-19500/291A
JAN2N1711/JAN2N1890 MIL-8-19500/225C JAN2N3013 MIL-S-19500/287

JAN-TX-2N1711/JAN-TX-2N1890

MIL-S-19500/342

9-2



HIGH SPEED SWITCH SELECTION GUIDE

Optimum Collector Current mA

Rated ; »
Vero 01 — 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
2NA872* 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
2NA4873*
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
$18000 2N3725 2N3503, 5 2N3725 2N3503, 5 2N3725 2N3725
2N4047 $18000 2N4047 $18000 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 2N2846 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 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
2N1252 9-102 2N2695 9-179 2N3013 9-215
2N1253 9-106 2N2696 9-179 2N3014 9.219

9-3



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 9-383
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
Vero 010 — 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
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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 9-264
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
2N1131 9-46 2N2696 9-179 2N4029 9-322
2N1132 9-46 2N2868 9-187 2N4030 9-326
2N1420 9-11 2N2904 9-197 2N4031 9-326
2N1613 9-38 2N2904A 9-197 2N4032 9-326
2N1711 9-38 2N2905 9-197 2N4033 9-326
FR1718 (see 2N5244) 9-405 2N2905A 9-197 2N4034 9-330
FT1746 9-109 2N2906 9-197 2N4035 9-330
2N1889 9-66 2N2906A 9-197 2N4357 9-314
2N1890 9-66 2N2907 9-197 2N4358 9-314
2N1893 9-21 2N2907A 9-89 2N4960 9-360
2N1972 —_ 2N2927 9-179 2N4961 9-360
2N1973 9-72 2N3019 9.227 2N4962 9-360
2N1974 9-72 2N3020 9-227 2N4963 9-360
2N1975 9-72 2N3056 9-228 2N5106 9-390
2N1983 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
2N1989 9-114 2N3108 9-234 SE8001 9-417
2N1990 9-116 2N3109 9-234 SE8002 9-417
2N1991 9-95 2N3110 9-234 SE8510 -
2N2008 9-118 2N3114 9-238

2N2049 9-119 2N3117 9-242
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RF/IF AMPLIFIER SELECTION GUIDE

f : Power Gain f NF f C.
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 25 60 0.50

100 PNP 2N4034 25 typ 100 6.0 100 35
PNP 2N5244* 25 typ 100 6.0 100 35
NPN SE5050 20 100 4.0 100 05
200 NPN 2N918 15 200 6.0 60 1.7
NPN 2N2616 15 200 6.0 60 2.8
NPN SE5020 20 200 33 200 05
250 NPN 2N3137 6 250 35
NPN 2N5236* 6 250 35
450 NPN 2N4135 8 450 5.0 450 05
RF/IF OSCILLATOR SELECTION GUIDE
f Polarity Device 0SC P, @ Ie
MHz mW (min) mA
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

FT107a
FT107b
FT107c
FT123
12N4359
SE8010
SE8041
SE8042
SE8541
SE8542

Page No.

9-7
9.7d
9-8
9-8d

. 9-351a
9-417a
9-418
9-418
9-418
9-418




LOW 1/f NOISE . . ....... NF = 8.0 dB (MAX) AT 10 Hz, 1.0 k@
HIGHGAIN . . .......... hee = 900 (MIN) AT 10 1A

he = 1200 (MIN) AT 10 mA

LOW SATURATION VOLTAGE . . . Vcg,y = 0.2 V (MAX) AT 10 mA/0.5 mA
LOW LEAKAGE . ......... Icso = 2.0 nA (MAX) AT Ve, =20V

Icso = 50 nA (MAX) AT V., = 20 V, T, = 65°C (SE4022)
lepo = 1.0 4A (MAX) AT Vg = 20 V, T, = 125°C (FT107A)

ABSOLUTE MAXIMUM RATINGS (Note 1)

FT107A - SE4022
NPN LOW LEVEL, LOW NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

Maximum Temperatures FT107A SE4022
Storage Temperatures —65°Cto +150°C —65°Cto +125°C
Operating Junction Temperatures +150°C +125°C
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C

Maximum Power Dissipation (Notes 2 and 3)

Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt
25°C Ambient Temperature 0.26 Watt 0.2 Watt

Maximum Voltages
Veso Collector to Base Voltage 30 Volts 30 Volts
Veeo Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts

Continuous Collector Current 50 mA 50 mA

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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
DIA.
.195, L2097
‘1780
-030 210
MAX. 170
Seating 4 |
Plane | /IJ " " ]
3 LEADS “ [I ﬂ.500 MIN
019,
‘0162 __l

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case
Package weight is 0.43 gram

FT107A

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS  TEST CONDITIONS

NF Narrow Band Noise Figure 40 6.0 dB  |o=100pA V=50V
(f = 1.0 kHz) Ry =1.0kQ BW =400 Hz

NF Narrow Band Noise Figure 1.0 30 dB  Ic=100pA V=50V
(f = 1.0 kHz2) Rs =10k2 BW =400 Hz

NF Narrow Band Noise Figure 20 6.0 dB  lo=100pA V=50V
(f = 1.0 kHz) Ry = 100kQ BW = 400 Hz

NF Narrow Band Noise Figure 50 80 dB  Ic=100pxA Ve =50V
(f =10 Hz) R;=1.0k2 BW =10Hz

heg DC Current Gain 900 1100 lc=10pR V=50V

hee DC Current Gain 1000 1580 lc =100#A Ve =5.0V

hee DC Current Gain 1200 1735 lc=10mA V=50V

hee DC Pulse Current Gain 1200 1540 2200 lc=10mA V=50V
(Note 5) ‘

heg(—55°C)  DC Current Gain 300 lc=10pA V=50V

h£(100°C)  DC Pulse Current Gain 2140 3300 lc=10mA V=50V
(Note 5) (FT107A)

hy, High Frequency Current Gain 2.0 2.8 lc=10mA V=50V
(f = 100 MHz)

Additional Electrical Characteristics on Page 2

Notes on Page 4

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

222
192
T .240
! MAX.
1
1 %
u U .500 MIN.
3 LEADS H ﬂ [
.019
016 ™™ '
+—.100 Base
.050 ,—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

SE4022
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FAIRCHILD TRANSISTORS + FT107A - SE4022
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
lcso Collector Cutoff Current " 0.02 20 nA lg = Ve =20V
lcgo(65°C) Collector Cutoff Current (SE4022) 03 50 nA =0 Vg =20V
lcpo(125°C) Collector Cutoff Current (FT107A) 0.02 1.0 #R lg= Vg =20V
leso Emitter Cutoff Current 0.03 1.0 nA le=0 Vg =50V
Cep Collector Base Capacitance 2.5 4.0 pF le=0 Ve =50V
Cep Emitter Base Capacitance 29 6.0 pF Ic=0 Vgg =105V
Veeogsus) Collector to Emitter Sustaining Voltage 30 Volts lc=50mA lg=0
(Notes 4 and 5) \ )
BVcgs Collector to Emitter Breakdown Voltage 30 Volts lc =10pA =0
BVio Emitter to Base Breakdown Voltage 8.0 Volts le=0 Ig =10 A
Veg(sat) Pulsed Collector to Emitter Saturation Voltage 0.085 0.2 Volt Ilc=10mA Iz = 0.5 mA
(Note 5)
Veegsat) Pulsed Collector to Emitter Saturation Voltage 0.14 03 Volt lc =50 mA I; =50mA
(Note 5) ' ‘
Vee{on) Base to Emitter On Voltage 0.6 0.7 Volt lc=10mA Ve =50V

COLLECTOR CHARACTERISTICS®
ACTIVE REGION .

TYPICAL ELECTRICAL CHARACTERISTICS
DC PULSE CURRENT GAIN
VERSUS
COLLECTOR CURRENT**

VOLTAGE VERSUS

COLLECTOR SATURATION
COLLECTOR CURRENT**

2.0 200 3
. e T
__\tDVI // /1 / } ﬂ 2 Ta : 25°C
s 7 < / II 3 Ig- g
1.6 4 _ 180 ) g
S V4 ))’ / / z !l e
E 1.2 [ A «»?‘/ I £ o0 ’;‘I &
. . 854 g )
S s« muN g ) E
g e | g % 3
Y 0.8 & 1000 %% S
g Bl g 9
;Q E_, 'g‘ -84 .10 B
0.4 ) 600 ‘ -
; ]
1 a-
To=25°C  1g=0 ] \ B
0 .18 - 0
0 10 ) 30 ) 50 0.01 0.1 1.0 ) 50 0.0 0.1 1.0 0 50
Vg - COLLECTOR-EMITTER VOLTAGE-VOLTS I - COLLECTOR CURRENT-mA I - COLLECTOR CURRENT-mA
DC PULSE CURRENT GAIN ) )
VERSUS BASE-EMITTER ON VOLTAGE DISTRIBUTION OF
AMBIENT TEMPERATURE®*® VERSUS AMBIENT TEMPERATURE BASE-EMITTER ON VOLTAGE**
2800 Vo oV 0.8 ST \',C :..ng:’nﬂ
= 1c- 10mA © o [leenl
S o NN = A
0 2 o7 < S o L
g g \\\\\ A 2
52000 2 0 ™ \%4 g A
g z 0 AN 72 .\ z- /r i
a (-3
% £ AN £ A
9 E N E
2 500 | 3 05 \”.‘q NN 3 55 v bd
2 4 N g A
; 3 3 -
étmm I?%oa \\ A T pd
So. N N S.58 v
& = L™ £
W = o 5 w5 m B ) B 1o 50 0 %

Tp - AMBIENT TEMPERATURE-°C

Ta - AMBIENT TEMPERATURE-"C

* Single family characteristics on Transistor Curve Tracer.

** |n 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

CONTOURS OF CONSTANT CONTOURS OF CONSTANT CONTOURS OF CONSTANT

NARROW BAND NOISE FIGURE NARROW BAND NOISE FIGURE NARROW BAND NOISE FIGURE
1.0M —g . 1.oM < L.om
N & N N N N
500k P \> DN \\ X 500k I —— \\\\\ \\{P\ 500k \\\ \3\ N
Y AN AN 2 AN AR NN N AN N N
N \\\ AN A A, o \‘ AN SNX b o N, \\0\
(] I a
2 oo \\\\\\\ NN J \\ & oo i\\\ . N & e Ve 5.0, N AN
£ L NN NN N £ NUIANNNNANS N R NN
& 50k AN AN N A X 3 S0k [Tp = 5°C A EAND MNAYEAS) % 50k |- NFidB) N
8 I N AN £ [vg-sov AAVAN 4 ANIEA
§ .\TI?:E-ZSS.S\/‘ g AN K‘ N \\ § _:\J:::(ng N\ ‘\\\ ‘fk o AY \\‘ o
S [t-ion 3 2 N
2 e L\ (as) > \\\ N AN E.i 0k ) ) AN & 2 1k ! AN N
N N\ % Nl A £ L] )
- ) AW Y - AWy v
T \ \\ T \ P~—13,
2.0k 4.0
S,
1.0 \ \ 1.0k :Ez#'\ < ok =X =
0.0 0.05 0.l 05 1.0 0.0l 0.05 0.1 05 10 0.0 0.5 0.l 0.5 10
I - COLLECTOR CURRENT-mA I - COLLECTOR CURRENT-mA I, - COLLECTOR CURRENT-mA
INPUT AND OUTPUT
NOISE FIGURE VERSUS CONTOURS OF CONSTANT GAIN CAPACITANCES VERSUS
FREQUENCY BANDWITH PRODUCT (f) REVERSE BIAS VOLTAGE
fal ey » T e . BT
8.0 }Vee =50V " i ll\ﬂ‘\l Tp e 25°C = 1.0MHz
= 7.0
7.0 I \
o g \2 50 q
L 6.0 g w N o
3 / = 10 mmuy o0 g 4.0 N
; 5.0 P % |l ‘\‘ |l H - § 3.0 s
5 Io= = g &
2 0l ] g0 IR ] s N 4. "N
= f 3 TN e 20 INCo LN
. I = I0uA_Rq » i é tz 0 \ \ \‘yyy M
2.0 C - JWA_Rs * 10K = .
NG * o |0 o \20\—0\6\”}\ \Z'?,V 80
1.0 1.0 ZMA 1.0
10 100 Ok 10k 0 Lom 0.02 00501 0.2 05 1.0 20 50 0 2 0.1 0.5 1.0 5.0 0 2
- FREQUENCY-Hz I - COLLECTOR CURRENT-mA Veg. Vg - REVERSE BIAS VOLTAGE-VOLTS

SMALL SIGNAL VOLTAGE AND

CURRENT GAIN VERSUS SMALL SIGNAL POWER GAIN COLLECTOR CUTOFF CURRENTS
LOAD RESISTANCE®* VERSUS LOAD RESISTANCE®* VERSUS AMBIENT TEMPERATURE
2 70l T 50 mann 102 ¥
g A I¢ = 10uAT] 1 - 100uA D
Z o Veg 0V | s Ve = 10V ~
g = frhowe z =10k )
3 A g . 1.0uA 4
E g A
" e I 7
g | g 100nA N
NEd . T4
& L H TS
2, L4 & £ X
% 4 £ o Vi
< S )4 yd
< 20 35 § v i
1.0k 1ok 100k 1.0M 1.0¢ 1ok 100k 1.0M 5 y, 7
R, - LOAD RESISTANCE-Q Ry - LOAD RESISTANCE-Q 8o V N p a4
g sy
8 qu’ *fiI
Ry \\V
100pA ] /\ @c
v
10pA
1.0pA
5 I 6 & s s

Tp - AMBIENT TEMPERATURE-"C

** |n 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

o Ty 5°C .
] Vg = lov <
S s0bt Sfoke /
: U
ERNG 7
z 20 -
s M h - £
10 S
= L N
2 e T N \ P
£ 05
g e D
2 ]
£ 02
E
3

0.1

00 .02 05 10 20 50 0 2

1 - COLLECTOR CURRENT-mA

COMMON EMITTER
CHARACTERISTICS VERSUS
COLLECTOR-EMITTER VOLTAGE

COMMON EMITTER
CHARACTERISTICS

VERSUS AMBIENT TEMPERATURE

W

= RIS ° I = 1.0mA
] | c
P T Tlc=1.0mA - ® 12 | Vee - ov
RI] \ f= 1.0kHz 7 <[ e ok
212 v > 4 e
=) & o
[ 2
R ] S N X / [ £ 09
= / g _
] N < 3 A
8 10 [Me A = ] g 08 ,I/
g = MY /4
3 = 0.7 4
g g
209 g e
S

= P = 0.6 A
z S |

0.8 0.5

0 50 1 5 FEEEEE 50 -5 0 > 0 15 100

Ve - COLLECTOR-EMITTER VOLTAGE-VOLTS

h PARAMETER CORRELATIONS®*

g

Tp - AMBIENT TEMPERATURE-"C

h PARAMETER CORRELATIONS®*

—
T v T
[ 1 1o0up T | lclon 1 8
Ve * 10V o % Ve - I0v 2
1700 |- £ *1.0KkHz 2 S oo Lok 5
= 8 = 8
H E S S
S = x~ =
2500 z 3 e 8
2 1 a 3 2
5 g
3 5 & 8
o % I} 5
230 8 =2 2% 180 &
s = =
S ES 3 3
4 & s > =
2w g 0 % E E
z 2 o B w 3
i E @ Z
2 Nie d 3 E
900 0 ‘e = 0 3
= d 0
' 8
o

I p R

700 L l l 20 < l l 0

1200 0 1600 180 2000 220 20 M0 le0 180 2000 2200

heg@ I = 10mA , Vg = 5.0

** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not

heg @1¢= I0mA, Veg= 5.0V

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

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)

SYMBOL CHARACTERISTICS TYP. UNITS TEST CONDITIONS

h;, Input Resistance 39 kohms lc=10mA Vep =10V

he Output Conductance 120 umhos lc=10mA Veg =10V

h,. Voltage Feedback Ratio 33 x107* lce=1.0mA Veg =10V

he, Small Signal Current Gain 1630 lc=1.0mA Veg=10V
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 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 FT107A. 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 us; duty cycle = 19%.
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FT107B - SE4021
NPN LOW LEVEL, LOW NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

e LOW 1/f NOISE . ........ NF = 6.0 dB (TYP) AT 10 Hz, 1.0 k@
*HGHGAIN . ........... hg; = 450 (MIN) AT 10 zA PHYSIiSf\Ci-or?angleI’;lf;fIONS
h; = 600 (MIN) AT 10 mA JEDEC (T0-18) outline
 LOW SATURATION VOLTAGE . . . Vi ,y = 0.2 V (MAX) AT 10 mA/0.5 mA
e LOW LEAKAGE . ......... lcgo = 2.0 nA (MAX) ATV, =30V
lcgo = 50 nA (MAX) AT Vg =30V, T, = 65°C (SE4021) 1950 23%0m.
Icgo = 1.0 #A (MAX) AT Vg =30V, T, = 125°C (FT107B) A7 T
Wax. ki
ABSOLUTE MAXIMUM RATINGS (Note 1) ﬁ.‘,‘,f% T :
Maximum Temperatures FT107B SE4021 /J‘ “ “ WJM
Storage Temperatures —65°Cto +150°C  —65°C to 4+125°C I “ ﬂ 1
Operating Junction Temperatures +150°C +125°C o
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt
25°C Ambient Temperature 0.26 Watt 0.2 Watt
Maximum Voltages
Veso Collector to Base Voltage 45 Volts 45 Volts
Veeo Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts -
Viso Emitter to Base Voltage 8.0 Volts 8.0 Volts Packags wight 4 043 gam
Ic Continuous Collector Curient 50 mA 50 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) FT107B
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS  TEST CONDITIONS
NF Narrow-Band Noise Figure 35 6.0 dB lc =100¢A Vo =5.0V
(f = 1.0 kHa) Ro= 10k BW = 400 Hz PHYSICAL DIMENSIONS
NF Narrow-Band Noise Figure 1.5 4.0 dB  Ic=100pA V=50V JEDEC (T0-106) outline
(f = 1.0 kHz) Rs =10 k& BW = 400 Hz 222
NF Narrow-Band Noise Figure 25 80 dB  Ic=100pA V=50V ' <7
(f = 1.0 kHz) : Ry = 100 k2 BW = 400 Hz — 240
NF Narrow-Band Noise Figure 35 lc =1004A Ve =50V I MAX.
(f = 100 Hz) R,=10k2 BW=80Hz H |
NF Narrow-Band Noise Figure 6.0 (Note6) dB I, =1004A V. =50V ‘}] I i
(f = 10 Hz) R, =10k BW =10 Hz 3 LEADS 500 MiN.
NF Narrow-Band Noise Figure 15 3.0 dB Ic=10#A V. =50V 019p,a. H l] dgl
(f = 1.0 kH2) Rg=10k2 BW = 400 Hz 016
NF Wide-Band Noise Figure 1.5 30 dB  Ic=10pA V=50V
(f = 10 Hz to 10 kHz) : Ry =10kQ BW =157 kHz Base
heg DC Current Gain 450 735 le=104A Ve =50V e e
hee DC Current Gain 500 840 lc =1004A V=50V Lead No. 1 4 Lead No. 3
hee DC Current Gain 550 960 lc=10mA V=50V »
hee DC Pulse Current Gain 600 950 1550 lc=10mA V=50V 57y
(Note 5) <
he(—55°C) DC Current Gain 130 lc=10pA V=50V FLAT
he(100°C)  DC Pulse Current Gain 1200 2300 de=10mA V.. =50V NOTES: ANl simensions in inches
(FT107B) (NOte 5) All leads el_ectrif:ally isolated from case
hee High Frequency Current Gain 1.5 2.6 lc=10mA V. =50V T clechically non-canductive materil
(f = 100 MHz) SE4021

Notes on Page 4

Additional Characteristics on Page 2 *Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS -+ FT107B - SE4021
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS

lceo Collector Cutoff Current 0.1 20 nA Ig= Vg =30V
lcso(65°C) Collector Cutoff Current (SE4021) 1.0 50 nA lg = Veg =30V
lcpo(125°C) Collector Cutoff Current (FT107B) 0.07 10 uh =0 Vg =30V
leso Emitter Cutoff Current 0.005 1.0 nA - le=0 Vg =5.0V
Ceo Collector to Base Capacitance 2.5 40 pF lg= . N =50V
Cep Emitter to Base Capacitance 35 6.0 pF le=0 Vg =05V
Veeowssy - Collector to Emitter Sustaining Voltage 45 Volts Ic =5.0mA =0

(Notes 4 and 5) .

BV Collector to Emitter Breakdown Voltage 45 ‘ Volts lc =10 pA lp=0
BVg0 Emitter to Base Breakdown Voltage 8.0 Volts lc = le=104A
Veegsat) Collector to Emitter Saturation Voltage (Note 5) 012 0.2 Volt I =10'WmA Ig=0.5mA
Veegsat) Collector to Emitter Saturation Voltage (Note 5) 0.18 03 Volt lc =50 mA Iy = 5.0 mA
Vee(on) Base to Emitter On Voltage - 0.62 0.7 Volt lc=10mA Ve =5.0V

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* ‘ DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE
ACTIVE REGION VERSUS COLLECTOR CURRENT=# VERSUS COLLECTOR CURRENT®*
2.0 T 7 . 1600 — T 0.3 —rrry
| T4 5% /| Tas5°C ? Tp=5°C
Y S // / 1400 - Vee = 10V 2 gaf-lcDlg
L6 =, z =]
h / A d L/ d // [ S 12 —HH é 0.5
I V4 v \}k/ A / £ il 5.
‘Z P l o / / ] I E 1000 § 0.
5 . e L Z 80 H 3 on
2 B " g
o YL N7 ] £ o0 g 0.10 H
0.4 e :
amm——— < ) 300
0 Ig=0 200 _ . = 0 B
o 1 2 3 4 0 6 0.01 0.1 10 ] 0.01 0.1 1.0 0 s
Vg - COLLECTOR-EMITIER VOLTAGE - VOLTS 1~ COLLECTOR CURRENT - mA 1 - COLLECTOR CURRENT - mA
DC PULSE CURRENT GAIN
VERSUS BASE-EMITTER ON VOLTAGE . 'DISTRIBUTION OF
AMBIENT TEMPERATURE®=* VERSUS AMBIENT TEMPERATURE BASE-EMITTER ON VOLTAGE**
1800 0.8 : 0.64
g r JANE ] M
. = 3 Ty=25°C
- 1500 }—tVE = 10V 3 o7 \ < \\ l Veg=lov_| | S ek I:-l.l)mA
g g DN g | Vg = 10v o
= 1200 = N 5 ]
g g s NN NG 2 e o
2 g '071\0(4 &
9 %o = DN E }
s & 05 d 2 04 /
8 g o V4
., o E NI 4 /
£ 3 NN P
30 ER NN £ 0w
g 7
0 ] 03 0.59
s 5 0 B 5% 1B 10 s = 0 » 5% B 10 ol 1 10 50 0 % %99
Tp - AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE - °C PERCENTILE DISTRIBUTION - %

.* Single family characteristics on 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. '
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FAIRCHILD TRANSISTORS -« FT107B - SE4021

100k

- CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

TYPICAL ELECTRICAL CHARACTERISTICS
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** |n 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

TYPICAL ELECTRICAL CHARACTERISTICS

COMMON EMITTER .COMMON EMITTER COMMON EMITTER
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS
COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE AMBIENT TEMPERATURE
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** |n 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 CHARACTERISTICS TYP. UNITS TEST CONDITIONS

h, Input Resistance 28 kQ lc=1.0mA Ve =10V
h,, Output Conductance 74 umhos le=10mA Ve =10V
h.. Voltage Feedback Ratio 23 x10™* lc=10mA V=10V
h;e Small Signal Current Gain 1050 lc=1.0mA " Vee=10V

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 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 us; duty cycle = 1%.

(6) Normally >90% of the units will have NF less than 11 dB.

FAIRCHILD
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" FT107C - SE4020

NPN LOW LEVEL, LOW NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

e LOW 1/f NOISE
¢ HIGH GAIN

NF = 2.5 dB (TYP) AT 100 Hz; 1.0 k2
heg = 100 (MIN) AT 10 ;A

hee = 150 (MIN) AT 10 mA

Veean = 0.2 V (MAX) AT 10 mA/0.5 mA

o LOW SATURATION VOLTAGE . . .

o LOW LEAKAGE . ......... lego = 2.0 nA (MAX) ATV, =45V 150 3o
lcgo = 50 nA (MAX) AT Ve, = 45V, T, = 65°C (SE4020) ' i
lcgo = 1.0 uA (MAX) AT Vg = 45V, T, = 125°C (FT107C) . 8
T

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures FT107C SE4020
Storage Temperatures —65°Cto +150°C —65°Cto +125°C
Operating Junction Temperatures +150°C +125°C
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt
25°C Ambient Temperature 0.26 Watt 0.2 Watt
Maximum Voltages
Veso Collector to Base Voltage 60 Volts 60 Volts NoTES:r gmnsors s
Veeo Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts ol marmaly comectd to caa
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts
Ic Continuous Collector Current 50 mA 50 mA FT107C

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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

i

Additional Electrical Characteristics on Page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS  TEST CONDITIONS PHYSICAL DIMENSIONS
in accordance with JEDEC (TO-106) outline

NF Narrow-Band Noise Figure 25 6.0 dB I =1004A V=50V

(f = 1.0 kHz) Ry=10ke BW =400 Hz 222
NF Narrow-Band Noise Figure 1.5 30 B Ic=104A V=50V

(f = 1.0 kHz) Ry =10k2 BW = 400 Hz T 240
NF Narrow-Band Noise Figure 25 dB 1o =100p4A Vo =50V H Ax.

(f = 100 Hz) Ry =10k BW = 8.0 Hz L |
NF Wide-Band Noise Figure 15 30 dB I.=10pA Vg=50V /U 1T b

(f = 10 Hz to 10 kHz) Ro=10ke BW =157 kHz 3 LEADS u H [ 500 MIN.
hee DC Current Gain 100 205 lc=104A V=50V 2o, !
hee DC Current Gain 120 245 lc =1002A V=50V
hee DC Current Gain 135 290 lc=10mA V=50V 100
he DC Pulse Current Gain 150 310 950 lc=10mA V=50V 050 Learae

(Note 5) Emitter /$/_ Collector
hee(—55°C)  DC Current Gain 25 lc=104A Vg =50V Lead No. 1 A Lead No. 3
heg(100°C)  DC Pulse Current Gain 400 1450 lc=10mA Vg =50V '

(FT107C) (Note 5) BN
hee High Frequency Current Gain 1.0 2.0 lc=10mA V=50V

(f = 100 MHz) FLAT

NOTES: an dime‘nsions ininches

All leads electrically isolated from case
Package weight is 0.31 gram. Package
is electrically non-conductive material

SE4020

Notes on Page 4

*Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS + FT107C « SE4020

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

DC PULSE CURRENT GAIN

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS

I - COLLECTOR CURRENT - pA

BASE-EMITTER ON VOLTAGE

I¢ - COLLECTOR CURRENT - mA

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
lcso Collector Cutoff Current 0.2 20 nA lg= Vg =45V
1cpo(65°C) Collector Cutoff Current (SE4020) 30 50 nA lg= Vg =45V
lcpo(125°C) Collector Cutoff Current (FT107C) 0.1 1.0 ) le = Vg =45V
leso Emitter Cutoff Current 0.007 1.0 nA le= Vgg = 5.0V
Cep Collector to Base Capacitance 25 4.0 pF le = Vg =5.0V
b Emitter to Base Capacitance 4.0 6.0 pF le=0 Vgg =05V
Veeosus) Collector to Emitter Sustaining Voltage 60 Volts lc=50mA lg=0
(Notes 4 and 5)

BVces Collector to Emitter Breakdown Voltage 60 Volts lc =10 pA lg=0
Veso Emitter to Base Breakdown Voltage 8.0 Volts le=0 lg=104A
Vee(sat) Pulsed Collector to Emitter Saturation Voltage 0.12 0.2 Volt lc=10mA Iy =0.5mA

(Note 5)
Veesat) Pulsed Collector to Emitter Saturation Voltage 0.17 0:3 Volt Ic =50 mA lg=15.0mA
(Note 5)
Ve (on) Base to Emitter On Voltage 0.64 0.7 Volt lc=10mA Ve =50V
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR SATURATION
COLLECTOR CHARACTERISTICS® DC CURRENT GAIN VERSUS VOLTAGE VERSUS
ACTIVE REGION COLLECTOR CURRENT®* COLLECTOR CURRENT**
2.0 @7 // // (I 7‘00 "/A‘ﬁ';g o 0.35 :A:ZZE:C
CE 53 c g

L6 _L w1 | 60 : 0.30
€ i /11 = 5w 5 0
£ 1 2 / / I 3 3
g l avi g ™ 2 02
g 3.00h 3 S
g 08 g 300 g 0.15
8 2.0 £ % 0.10 1
¥ o / g

1A L 10 3 0.5
0 20 ) 0 80 0.01 0.1 10 10 50 0.01 0.1 L0 10 50

Tp - AMBIENT TEMPERATURE - °C

* 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.

Tp - AMBIENT TEMPERATURE - °C

PERCENTILE DISTIBUTION - %

VERSUS VERSUS DISTRIBUTION OF
AMBIENT TEMPERATURE®* AMBIENT TEMPERATURE BASE-EMITTER ON VOLTAGE**
0.85 — 0.70 e
|C'-1onA r | Vee + 10V IRED
s LN i
800 S 015 NN T 0.6
: 8 \\L\ 4
5 g N NG g
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FAIRCHILD TRANSISTORS -« FT107C + SE4020

1

00k

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

Tp=25°C
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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
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SMALL SIGNAL VOLTAGE AND
CURRENT GAIN VERSUS
LOAD RESISTANCE®*
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TYPICAL ELECTRICAL CHARACTERISTICS

Rg - SOURCE RESISTANCE - OHMS

Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected.
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FAIRCHILD TRANSISTORS - FT107C - SE4020

TYPICAL ELECTRICAL CHARACTERISTICS

COMMON EMITTER ‘ COMMON EMITTER COMMON EMITTER
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS
COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE AMBIENT TEMPERATURE
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** |n 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 =10 kHz)

SYMBOL" CHARACTERISTICS ‘ TYP. UNITS TEST CONDITIONS

h;, Input Resistance S 8.5 kohms lc=1.0mA Ve =10V
hoe Output Conductance ~ 24 #mhos lc=1.0mA Vg =10V
h., Voltage Feedback Ratio 7.0 x107* lc =10mA Vee =10V
hge Small Signal Current Gain 335 lc=10mA Ve =10V

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 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 (derating 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 us; duty cycle = 1%.

FAIRCHILD
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FT123

NPN HIGH-VOLTAGE VIDEO OUTPUT TRANSISTOR

DIFFUSED SILICON PLANAR* TRANSISTOR

o HIGH VOLTAGE . . . ....... WVgeo = 300 V (MIN)
CLOW Cp vooeeeeeeenn s 3.0 pF (MAX) AT Vey = 20 V
e HIGH FREQUENCY ........ f; = 60 MHz (MIN) PHYSI:CaACi.ordDa”gLEv’:tSJONS
* HIGH POWER DISSIPATION . . . P, =1.0 WAT T, = 25°C JEDEC (T0-39) outline
P =50 W AT T = 25°C e
[~ 30—
659 20
Seating — o
Plane.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures : 016 °'*
Storage Temperature —65°C to +200°C
Operating Junction Temperature —65°C to +200°C

Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Notes 2 and 3)

Total Dissipation at 25°C Case Temperature 5.0 Watts

at 25°C Ambient Temperature 1.0 Watt Collector

Maximum Voltages

Veso Collector to Base Voltage 300 Volts

Veeo Collector to Emitter Voltage (Note 4) 300 Volts :

Veso Emitter to Base Voltage 8.0 Volts nores Argmemsont menes

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS TEST CONDITIONS
C. Collector to Base Capacitance 2.0 3.0 pF lg=0 " Vg =20V
hy, High Frequency Current Gain (f = 20 MHz) 3.0 35 lc =10 mA Vee =20V
hee DC Pulse Current Gain (Note 5) 40 50 lc =30mA Vee =10V
hee DC Pulse Current Gain (Note 5) 40 70 lc =10 mA Vee =20V
hee DC Current Gain 25 50 lc =10mA Veg =20V
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 300 340 Volts I = 5.0 mA (pulsed) I3 =0
BVigo Collector to Base Breakdown Voltage 300 340 - Volts |- =100 xA lg=0
BVgo Emitter to Base Breakdown Voltage 8.0 10 Volts g =100 1A le=0
cBO Collector Cutoff Current 1.0 200 nA lg= Veg =200V
lcgo(125°C) Collector Cutoff Current 0.25 5.0 sA le=0 Veg =200V
lego Emitter Cutoff Current 1.0 100 nA lc=0 Vg =60V
Cep Emitter to Base Capacitance 40 45 pF lc=0 Vg =05V
Vag(sat) Pulsed Base Saturation Voltage (Note 5) 0.74 0.8 Volts | =20mA lg=20mA
Veesat) Pulsed Collector Saturation Voltage (Note 5) : 0.50 1.5 Volts 1o =20mA lg=2.0mA

Notes on page 2 *Planar is a patented Fairchild process.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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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 us; duty cycle = 19%,.

ELECTRICAL CHARACTERICTICS . ' .

COLLECTOR TO BASE AND GUARANTEED MAXIMUM DC

EMITTER TO BASE CAPACITANCE CONTOURS OF CONSTANT GAIN DC PULSE CURRENT GAIN POWER DISSIPATION VERSUS
VERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT - VERSUS COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE
“"’ T - 1S P MNgav W T st
Te =% © 1 7 —
50 = ~ Tg = 60°C
B E &/ _ o p 40
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LARGE SIGNAL COLLECTOR LARGE SIGNAL COLLECTOR COLLECTOR SATURATION COLLECTOR SATURATION
CHARACTERISTIC* CHARACTERISTIC* CHARACTERISTICS* CHARACTERISTICS*
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*Single family characteristics on Transistor Curve Tracer.
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2N497 - 2N498 - 2N656 - 2N657
NPN GENERAL PURPOSE HIGH VOLTAGE

DIFFUSED SILICON PLANAR*TRANSISTORS

FOR IMPROVED PERFORMANCE

GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed SEE FAIRCHILD 2N3108

OR 2 14
for use in highperformance amplifier, oscillator and switching circuits. N31

PHYSICAL DIMENSIONS
in accordance with

ABSOLUTE MAXIMUM RATINGS (25° C) [ Note 1] 2N497/2N656 2N498/2N657 JEDEC (TO-5) outline
Maximum Temperatures T+
Storage Temperature -65° C to +300° C -65° C to +300° C
Operating Junction Temperature - +200° C Maximum +200° C Maximum
Maximum Power Dissipation
Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 4.0 Watts
at Ambient Temperature 25° C 0.8 Watt 0.8 Watt
Maximum Voltages
VCBO Collector to Base Voltage 60 Volts 100 Volts
VCEO Collector to Emitter Voltage 60 Volts 100 Volts
vEBO Emitter to Base Voltage 8.0 Volts 8.0 Volts

GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)

s 2N497 2N498 2N656 2N657 . "

Symbol Characteristic Min. Max. Min. Max. Min, Max. Min. Max. Units Test Conditions
BVCBO Breakdown Voltage 60 100 60 100 Volts IC =100 uA IE = 0
BVCEO Breakdown Voltage 60 100 60 100 Volts Ic=250pA Ig =0
BVgpo Breakdown Voltage 8.0 8.0 8.0 8.0 Volts Ig=250pA Io =0
ICBO Collector Cutoff Current 10 10 10 10 LA IE = 0 VCB =30V
hFE Current Transfer Ratio 12 36 12 36 30 90 30 90 IC =200 mA Vap=10V

‘ hIE Input Impedance 500 500 500 500 ohms Ig=80mA Vap=10V
RCS Saturation Resistance 25 25 25 25 ohms IC =200 mA Ig =40mA

TYPICAL ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)
Symboi Characteristic 2N497 -98 2N656-57 Units Test Conditions
hFE DC Current Gain 27 60 IC = 200 mA Veg=10V
hpg DC Current Gain 20 45 IC =100 A VCE =10V
Vpg (sat) Base Saturation Voltage ‘ 1.1 1.1 Volts Io=200mA Ig =40mA
Cob Collector Capacitance 13 13 pF Ig= 0 VCB =10V
Cre Emitter Transition Capacitance 60 60 pF Ic = 0 VEg =05V
ICBO Collector Cutoff Current 0.4 0.4 muA IE = 0 Vep=90V
IeBoO Collector Cutoff Current (150° C) 1.5 1.5 LA Ig= 0 Vep=90V
hge High Frequency Current Gain 2.5 3.5 IC = 50mA Veg=10V
f = 20 MHz
IEBO Emitter Current 0.1 0.1 muA IC = 0 VEB =50V
* Planar is a patented Fairchild process.
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 operation.

(3) Theseratings givea maximum junction temperature} of 200°C and junction-to-case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C).

I¢-~ COLLECTOR CURRENT - mA I¢ — COLLECTOR CURRENT — mA I¢ ~ COLLECTOR CURRENT — mA

I¢ - COLLECTOR CURRENT — mA

TYPICAL ELECTRICAL CHARACTERISTICS
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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 dc to VHF and over more than 3 decades of current. They have been in PHYSICAL DIMENSIONS

in accordance with

wide usage for several years and are designed to meet the environmental requirements of MIL-S-19500. JEDEC (T0-5) outline
Superior replacements offering PLANAR reliability and performance are available as the 2N1613, 2N1711 "
and 2N718A. ws““\dj! _ I 0 on
Type Military Designation
2N696 MIL-S-19500/99A (Sig C)
2N697 MIL-S-19500/99A (Sig C)
2N1613 MIL-5-19500/181 (Navy)
2N1711 . MIL-S-19500/225 (Navy)
2N696 2N717
2N697 2N718
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N1420
Maximum Temperatures )
Storage Temperature —65°C to +300°C —65°C to +300°C
Operating Junction Temperature 175°C Maximum 175°C Maximum

034
Maximum Power Dissipation "
Total Dissipation at 25°C Case Temperature [Note 2 & 3] .0 Watts 1.5 Watts e

2.0
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt

Maximum Voltages 2N696 « 2N697 -+ 2N1420

Veso Collector to Base Voltage 60 Volts 60 Volts
Veer Collector to Emitter Voltage (Ree < 109) {Note 41 40 Volts 40 Volts
. (30V for 2N1420)
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts
2N117 2N718
ELECTRICAL CHARACTERISTICS (25°C) 2N696 2N697 2N1420
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS PHYSICAL DIMENSIONS
- in accordance with
JEDEC (TO-18) outline
hee DC Pulse Current Gain [Note 5] 20 40 60 40 75 120 100 300 lc = 150mA Vee =10V
Ve (sat) Base Saturation Voltage 10 13 10 13 1.0 13 Volts lc = 150mA I, =15mA
Vee (sat) Collector Saturation Voltage 07 15 07 15 07 15 Volts lc = 150mA 1, =15mA
hee High Frequency Current Gain 20 3.0 25 40 25 50 lc=5mA Vee=10V
f=20me
Cob Output Capacitance 17 35 17 35 17 35 pf le=0 Ver =10V
lcso Collector Cutoff Current 0.01 10 001 10 001 1.0 ph k=0 Vor =30V
. 100
lcso (150°C) Collector Cutoff Current 0.7 100 0.7 100 0.7 100 A k=0 Ves =30V T

. Collector

tea o 3

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 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 2N7T17 - 2N718
13.3 mW/°C) for the 2N696, 2N697 and 2N1420; junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°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 usec; duty cycle = 1%.

DR
FAIRCHILD

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 —TYPES 2N697 AND 2N718
TYPICAL COLLECTOR AND BASE CHARACTERISTICS™

HIGH VOLTAGE SATURATION REGION
PULSED DC CURRENT GAIN

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS VERSUS COLLECTOR CURRENT
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PULSED DC CURRENT GAIN
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%
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SMALL SIGNAL CURRENT GAIN AT
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 20 MC VERSUS COLLECTOR CURRENT
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et  [rcossc *';/75 A | T -s5°¢ T--55°C i 5 . l20 .
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*Single family characteristics on Transistor Curve Tracer.

TYPICAL SMALL SIGNAL COMMON EMITTER ‘Y’ PARAMETERS

INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT — COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — FREQUENCY——OUTPUT SHORT EJRCUIT
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT ) - .
20 50 50
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NOTE: The 2N696, 2N717 and 2N1420 are similar to the 2N697 and 2N718 except for values of h. and h .
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TRANSITION CAPACITANCE VERSUS

100

COLLECTOR AND EMITTER
REVERSE BIAS VOLTAGE

FAIRCHILD TRANSISTORS —TYPES 2N697 AND 2N718

NOISE FIGURE VERSUS
COLLECTOR CURRENT

20

TYPICAL ELECTRICAL CHARACTERISTICS
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TYPICAL SMALL SIGNAL COMMON EM>ITTER ‘Y’ PARAMETERS
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FAIRCHILD TRANSISTORS —TYPES 2N697 AND 2N718

SMALL SIGNAL CHARACTERISTICS (f = 1KC)

SYMBOL CHARACTERISTICS Min. Typ. Max. UNITS TEST CONDITIONS

his Input Resistance 24 27 34 Ohms lc=10mA V=50V

40 63 80 Ohms lce=50mA V=10V

hes Voltage Feedback Ratio 07 30 xl10* lc=10mA Vg =50V

, 08 3.0 «x10* lc=50mA Ve =10V
. hee Small Signal Current Gain 30 55 100 le=10mA V=50V
3% 70 150 lc=50mA Vee=10V

hob Output Conductance 01 016 05 pumho lc=10mA Ve =50V

01 019 1.0 umho lce=50mA Ve =10V

hie Input Resistance 2.2 Kohms Ic=10mA V=50V

hre Voltage Feedback Ratio 3.6 x10+ lc=10mA V=50V

hoe Output Conductance 12,5 amho lce=10mA Ve =50V

TYPICAL COMMON BASE CHARACTERISTICS
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TYPICAL COMMON EMITTER CHARACTERISTICS
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NOTE: All graphs show typical variation with operating point and temperature.
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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. PHYSICAL DIMENSIONS
. in accordance with

JEDEC (T0O-5) outline

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures

Storage Temperature ‘ -65° C to +300° C
Operating Junction Temperature +200° C Maximum
Maximum Power Dissipation
Total Dissipation at Case Temperature 25° C [ Note 2 & 3] 3.0 Watts
at Case Temperature 100° C [ Note 2 & 3] 1.7 Watts
at Free-Air Temperature 25°C 0.8 Watt
Maximum Voltages
VCBO Collector to Base Voltage 120 Volts
Vegg Collector to Emitter Voltage (RBE =10 Q) [ Note 4] 80 Volts
Vego Collector to Emitter Voltage [ Note 4] 60 Volts
VEBO Emitter to Base Voltage 7.0 Volts

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case
Package weight is 1.10 grams

ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions
hep DC Pulse Current Gain [ Note 5] 20 60 Io =150 mA VCE = 10V
VBE (sat) Base Saturation Voltage 0.9 Volts IC = 50 mA IB = 5.0 mA
vCE (sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA IB = 5.0 mA
VgEg (sat) Base Saturation Voltage 1.3 Volts Ic =150 mA IB = 15 mA
VcE (sat) Collector Saturation Voltage 5.0 Volts Ic =150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 MHz) 2.0 IC = 50 mA VCE 10V
C obo Output Capacitance 15 pF IE = 0 VCB = 10V
CTE Emitter Transition Capacitance 85 pF IC = 0 VEB =05V
ICBO Collector Cutoff Current 5.0 myA IE = 0 VCB = 7V
o = -
ICBO (150° C) Collector Cutoff Current 15 LA IE = 0 VCB = TV
BVCBO Collector to Base Breakdown Voltage 120 Volts IC =100 pA IE = 0
A4 (sust) Collector to Emitter Sustaining Voltage [ Note 4] 80 Volts I, =100mA R, = 10Q
CER C "~ “usesy BE
\'2 (sust) Collector to Emitter Sustaining Voltage [ Note 4] 60 Volts I.= 30mA I = 0
CEO C (pulsed) B
BVEBO Emitter to Base Breakdown Voltage 7.0 Voits c = 0 IE =100 pA
IEBO Emitter Cutoff Current 10 myA IC = 0 VEB =50V
SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)
Symbol Characteristic Min. Max. Units Test Conditions
hib Input Resistance 20 35 ohms IC = 1.0 mA VCB =50V
10 ohms IC = 5.0 mA VCB = 10V
h Voltage Feedback Ratio 2.5 X 10'4 I.=10mA V., ,=50V
rb 4 C CB
5.0 x 10 IC = 5.0 mA VCB= 10V
hfe Small Signal Current Gain 15 IC = 1.0 mA VCE =50V
25 Ic = 5.0 mA VCE 10V
hob Output Conductance 0.5 wmho IC = 1.0 mA VCB =50V
1.0 umho IC = 5.0 mA VCB = 10V
(See notes on back pége) * Planar is a patented Fairchild process.

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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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 usec; duty cycle < 1%.
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- 2N699 - 2N719 - 2N720
" NPN HIGH VOLTAGE TYPES

DIFFUSED SILICON TRANSISTORS

These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and PHYSICAL DIMENSIGNS
switching circuits. They provide greater voltage swings in oscillator and amplifier circuits due to their 120 volt in accordance with
collector-to-base voltage rating. JEDEC (T0-5) outline

Each transistor is designed to meet the environmental requirements of MIL-S-19500.
The PLANAR versions of these units are 2N699B, 2N1893 and 2N720A.
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ABSOLUTE MAXIMUM RATINGS [Note 1] 2N699 2N720
Maximum Temperatures
Storage Temperature —65°C to +300°C —65°C to 4-300°C
Operating Junction Temperature 175°C Maximum 175°C Maximum
Maximum Power Dissipation ‘
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt
Maximum Voltages
Veso Collector to Base Voltage 120 Volts 120 Volts
Vcer Collector to Emitter Voltage (R < 1092) [Note 41 80 Volts 80 Volts
Veso Emitter to Base Voltage 5.0 Volts 5.0 Voits
PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline
2N699 ' 1% -
ELECTRICAL CHARACTERISTICS (25°C) 2N720 2N719 i
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 40 80 120 20 40 60 le = 150mA Ve = 10V
Vee (sat) Base Saturation Voltage 092 13 092 13 Volts  lc = 150mA |y = 15mA
Vee (sat) Collector Saturation Voltage 25 50 25 5.0 Volts  Ic = 150mA 1z = 15mA
Cob Output Capacitance 12 2 12 20 pf le=0 Ves = 10V
hee High Frequency Current Gain f = 20 mc 25 4.0 2.0 lc = 50mA Ve = 10V
lcso Collector Cutoff Current 20 20 vA le=0 Ves = 60V
leso (150°C)  Collector Cutoff Current 1.5 200 15 200 A k=0 Ves = 60V
leso Emitter Cutoff Current 100t uh le=10 Ves = 2.0V o
+ 2N699 only. Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 2N719 2N720
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 100°C/watt (derating factor of 10mW/°C)
for the 2N719 and 2N720; junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mW/°C) for the 2N699.

(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 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS —TYPES 2N699 AND 2N720

TYPICAL COLLECTOR AND BASE CHARACTERISTICS

HIGH VOLTAGE

COLLECTOR CHARACTERISTICS
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SATURATION REGION

COLLECTOR CHARACTERISTICS
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TYPICAL ELECTERICAL CHARACTERISTICS

COLLECTOR SATURATION VOLTAGE
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VERSUS COLLECTOR CURRENT
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FAIRCHILD TRANSISTORS —TYPES 2N699 AND 2N720

TYPICAL HF AND VHF CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS
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COLLECTOR-BASE DIODE REVERSE
CURRENT VS. TEMPERATURE
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FAIRCHILD TRANSISTORS —TYPES 2N699, 2N719 AND 2N720

SMALL SIGNAL CHARACTERISTICS (f=1kc)

2N699
2N720 2N718
SYMBOL CHARACTERISTICS MIN. TYP. MAX |MIN. TYP. MAX | UNITS TEST CONDITIONS
hiv Input Resistance 20 27 30 20 27 35 |Ohms lc=10mA Vc. =50V
6.3 10 6.3 Ohms = lc=50mA Ve =10V
hos Output Conductance 01 012 05 01 012 05 | umho Ilc=10mA . ch =50V
: 013 1.0 013 10 | umho Ilc=50mA V=10V
hee Voltage Feedback Ratio 04 25 025 50 |x10* Jlc=10mA V=50V
, 05 3.0 04 x10+ =50mA Ve =10V
hee Small Signal Current Gain | 35 60 100 15 35 le=10mA Ve =50V
: 45 75 25 45 lce=50mA Vee=10V
hie Input Resistance 750 600 Ohms lc=50mA V=10V
hoe ~ Output Conductance 16 25 umho  lc=50mA Vee=10V
hre Voltage Feedback Ratio 1.05 0.9 x10¢  lc=50mA V=10V
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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 Silicon Planar
Transistors designed for use in high-performance amplifier, oscillator and switching circuits. The
2N699B is rated at 5.0 watts and the 2N1893 at 3.0 watts.

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

These transistors provide greater voltage swings in oscillator and amplifier circuits and more protection

in inductive switching circuits due to their 120 volt collector-to-base voltage rating. Bothtransistorsare . ggg DIA <o
designed to meet the envirc tal requir, ts of MIL-S-19500. ' R |
ABSOLUTE MAXIMUM RATINGS 2N699 B 2N1893
Maximum Temperatures
Storage Temperature -65°C to +300°C -65°C to +300°C
Operating Junction Temperature 200°C Maximum 200°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 300°C Maximum

Maximum Power Dissipation (Notes 2 and 3)

Total Dissipation at 25°C Case Temperature . 5.0 Watts 3.0 Watts
at 100°C Case Temperature 2.8 Watts 1.7 Watts
at 25°C Ambient Temperature 0.87 Watt 0.8 Watt
Maximum Voltages . - * Caector
74
034 05
. VCBO Collector to Base Voltage 120 Volts 120 Volts 7 0
VCER Collector to Emitter Voltage (RBE <10Q) 100 Volts 100 Volts
(Note 4) - NOTES: All dimensions in inches
VeEo Collector to Emitter (Note 4) 80 Volts 80 Volts e
VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts

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

2N699B 2N1893
FACT
Symbol S;bgroup Characteristic Min. Typ. Max. Min, Typ. Max. Units Test Conditions
*hFE la DC Pulse Current Gain (Note 5) 40 80 120 40 80 120 Ic = 150 mA VCE = 10 V
hFE 4 DC Pulse Current Gain (Note 5) 35 80 35 80 IC = 10 mA VCE = 10 V
hFE(-55°C) 4 DC Pulse Current Gain (Note 5) 20 40 20 40 IC = 10 mA VCE = 10 V
hFE 4 DC Current Gain 20 50 20 50 Ic = 0.1 mA VCE =10 V
*VBE(sat) la Base Saturation Voltage 0.82 1.0 0.82 0.9 Volts Ic = 50 mA IB = 5.0 mA
*VCE(sat) la Collector Saturation Voltage 0.5 1.2 0.5 1.2 Volts IC = 50 mA IB = 5.0 mA
VBE(sat) 4 Base Saturation Voltage 0.96 1.3 0.96 1.3 Volts IC = 150 mA IB = 15 mA
VCE(sat) . 4 Collector Saturation Voltage . 2.0 5.0 2.0 5.0 Volts IC = 150 mA IB = 15 mA
hfe : 4 High Frequency Current Gain (f = 20Mc) 3.0 3.5 2.5 3.5 IC = 50 mA VCE = 10 V
TNOTE: These numerals apply to the Fairchild FACT Program.
*NOTE: FACT program End-Point Measurement Parameter. ) 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 applications involving pulsed or low duty cycle operations.

(3) These ratings give 2 maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C) for the 2N699B;
for the 2N1893 58.3°C/Watt (derating factor of 17.2mW/°C). Junction-to-ambient thermal resistance of 201°C/Watt (derating factor of 4.97 mW/°C) for 2N699B;
for the 2N1893 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 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS 2N699B - 2N1893

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*
SATURATION REGION

HIGH VOLTAGE
COLLECTOR CHARACTERISTICS

COLLECTOR CHARACTERISTICS

BASE CHARACTERISTICS
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‘ FAIRCHILD TRANSISTORS 2N699B - 2N1893 ,

TYPICAL ELECTRICAL CHARACTERISTICS

SMALL SIGNAL CURRENT GAIN AT NOISE FIGURE VERSUS 30 MC POWER GAIN VERSUS 30 MC POWER GAIN VERSUS
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| FAIRCHILD TRANSISTORS 2N699B - 2N1893 ‘

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

Ic- COLLECTOR CURRENT - mA

Vg — COLLECTOR VOLTAGE - VOLTS

9-24

Tj = JUNCTION TEMPERATURE - *C

2N699 B 2N1893
‘ tracT )

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

CObo 4 Output Capacitance 13 15 13 15 pf IE =0 VCB 10 Vv

Cibo 4 Emitter Transition Capacitance 55 85 55 85 pf I, = 0 vE B = 0.5 V
‘ICBO 1b Collector Cutoff Current 0.3 10 0.3 10 nA IE =0 VCB 90 V

ICBO(ISO"C) 4 Collector Cutoff Current 1.5 15 1.5 15 LA IE =0 VCB 90 Vv

BVCBO la Collector to Base Breakdown Voltage 120 120 Volts IC = 100 pA IE = 0

VCER(sust) 4 Collector to Emitter Sustaining Voltage 100 100 Volts IC = 100 mA RBE <10 @

(Notes 4 and 5) (pulsed) -

VCEO(sust) la Collector to Emitter Sustaining Voltage 80 80 Volts IC = 30 mA IB =0

(Notes 4 and 5) (pulsed)

BVEBO la Emitter to Base Breakdown Voltage 7.0 7.0 Volts Ic =0 [E = 100 pA
*IEBO 1b 'Emiitter Current 0.05 10 0.05 10 nA IC =0 VEB = 50V
'l'NofI‘E: These numerals apply to the Fairchild FACT Program.

*NOTE: FACT program End-Point Measurement Parameter.
o 2N699 B 2N1893
Symbol’ fFACT Characteristic
) Subgroup Min. Typ. Max. Min. Typ. Max. Units Test Conditions
hib 4 Input Resistance 20 27 30 20 27 30 Ohms IC = 1.0 mA VCB = 50V
hib 4 Input Resistance 4.0 6.4 8.0 4.0 6.4 8.0 Ohms IC = 5.0 mA ‘VCB = 110 v
: hrb 4 Voltage Feedback Ratio - 0.5  1.25 0.5 125 xlO'4 IC = 1.0 mA VCB = 50V
hrb 4 Voltage Feedback Ratio 0.6 1.50 1.6 1.50 xlO'4 IC = 5.0 mA VCB =10 V
hfe 4 Small Signal Current Gain 35 70 100 30 70 100 Ic = 1.0 mA VCE =50V
hté 4 Small Signal Current Gain 45 85 45 85 Ic = 5.0 mA VCE =10 Vv
hob 4 Output Conductance 0.1 0.12 0.5 0.12 0.5 umho IC = 1.0 mA VCB = 50V
hob 4 Output‘Conductance 0.14 0.5 0.14 0.5 umho IC = 5.0 mA VCB = 10 V
hie 4 Input Resistance 2.8 2.8 Kohms Ic = 1.0 mA VCE = 50 V
hrw 4 Voltage Feedback Ratio 3.5 3.5 xl()’4 IC = 1.0 mA VCE = 50V
hoe 4 Output Conductance 11 11 umho IC = 1.0 mA VCE = 50V
TNOTE: These numerals apply to the Fairchild FACT Program.
TYPICAL COMMON BASE CHARACTERISTICS
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I | -~ 2N703
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.

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

. = =230 p.
ABSOLUTE MAXIMUM RATINGS [Note 1] f
2030
. MAX.
Maximum Temperatures Seating 1
Plane |
Storage Temperature -65°C to +175°C
Operating Junction Temperature 175°C Maximum 3 LEADS ” H U‘500 b
Maximum Power Dissipation :
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt
. Emitter
Maximum Voltages and Current —
VeBo Collector to Base Voltage 25 Volts \
VCEO Collector to Emitter Voltage (Note 4) 25 Volts “
VeBO Emitter to Base Voltage 5.0 Volts 046 > N,
036~ 028
IC Collector Current 50 mA

NOTES: All diménsions in inches
Leads are goid-plated kovar
Collector internally connected to case
Pack eight is 0.43 gram

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS

hep DC Current Gain [ Note 5] 40 100 o =10 mA V.o =250V
hFE(-55°C) DC Current Gain [ Note 5) 20 IC = 10 mA VCE = 50V
VCE(sat) Collector Saturation Voltage [ Note 5] 0.5 Volts Ic = 10 mA IB = 0.5 mA
VBE Base to Emitter Voltage 0.7 0.95 Volts IC = 10 mA VCE = 50V
ICBO Collector Cutoff Current 0.5 nLA VCB = 10 V IE =0
ICBO(150°C) Collector Cutoff Current 50 LA VCB = 10 V IE = 0

ICEO Collector Cutoff Current 10 LA VCE = 20 V IB = 0
BVCBO Collector to Base Breakdown Voltage 25 Volts ICB0= 5.0 pA IE = 0
BVCEO Collector to Emitter Breakdown Voltage 25 Volts ICEO = 2.0 mA IB =0
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IEBO = 10 pA Ic =0

Cob Output Capacitance (f= 1.0 mc) 6.0 pf Vep = 5.0 V Ip =0

fT Gain Bandwidth Product 70 mc VCE = 5.0V 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 (derating 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: length = 300 usec; duty cyclex 2%,

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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2N706
NPN HIGH SPEED SATURATED SWITCH

SILICON PLANAR* TRANSISTOR

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Termperatures PHYSICAL DIMENSIONS
’ Storage Temperature —65°C to +-200°C in accordance with
‘Operating Junction Temperature : 200°C Maximum JEDEC (TO-18) outline
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum ' 2301
.19SD|A .209 -
178 g
f
030 .210
MAX. 170
Seating ; T l
Plane | /"” ]
Maximum Voltages 3 LEADS 500 MIN.
Veso Collector to Base Voltage 25V 0160 [I ﬂ ﬂ
Ve Collector to Emitter Voltage (Rye = 10 2) (Note 2) 20V
Vego © - Emitter to Base Voltage 3v
45‘\// =
4046\’/; . ; .048
j .036 .028
Maximum Power Dissipation NOTES::lla:imensic:;:;\m:s
sare_g -plat (ovar
Total Dissipation at Case Temperature 25°C (Note 3) 1.0 Watt Packogs wagm 1004 pand to case
‘ at Case Temperature 100°C 0.5 Watt
at Free Air Temperature 25°C 0.3 Watt

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS

hee DC Pulse Current Gain (Note 4) 20 lc =10mA Vee =10V
Vee(sat) Base Saturation Voltage 0.75 0.9 Volts I =10mA lg=10mA
Vek(sah) Collector Saturation Voltage 03 0.6 Volts I =10mA I =1.0mA
h, Small Signal Current Gain (f = 100 MHz) 20 4.0 lc=10mA Ve =15V
Cobo Collector Capacitance 5.0 6.0 pF le=0 Vg =10V
leso Collector Cutoff Current ’ 0.005 0.05 ©A Veg =15V le=0

1cpo(150°C) Collector Cutoff Current 35 30 uA Vg =15V lg=0

TS Charge Storage Time Constant 16 60 ns lc =10mA Vee =10V

(See Fairchild 2N708 Data Sheet for exact circuit) lpy =1lg,=10mA R =1kQ

*Planar is a patented Fairchild process.

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-4/2.
(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 us; duty cycle << 19%.

R PRI
FAIRCHIL D

SEMICONDUCTAOR
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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2N708

NPN HIGH-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, B), 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 BETA and SATURATED Vce 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)
Maximum Power Dissipation

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

Maximum Voltages
Veso  Collector to Base Voltage
Veer  Collector to Emitter Voltage (Ree < 102) [Note 4]
Veeo  Collector to Emitter Voltage [Note 4]
Veso  Emitter to Base Voltage

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

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

1.2 Watts
.68 Watt
.36 Watt

40 Volts
20 Volts
15 Volts
5.0 Volts

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

195
178

230
:} 209DM

DIA 4=
030
MAX

Seating 41—
Plane |

500 MIN

3 LEADS “ U H
019
016014 )

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [ Note 51 30 120 le=10mA Vee=10V
hee (—=55°C) DC Pulse Current Gain [ Note 51 15 lc=10mA Vee=10V
hee DC Current Gain 15 le=05mA Vee=10V
Vee (sat) Base Saturation Voltage J2 .80 Volts lc= 10mA ls=1.0mA
Vce (sat) Collector Saturation Voltage 40 Volts lc= 10mA le=1.0mA
Ve (sat) Base Saturation Voltage (—55°C) .90 Volts le=70mA Lk=07mA
Ve (sat) Collector Saturation Voltage (—55°C to +125°C) 40 Volts le=7.0mA ls = 0.7 mA
hee High Frequency Current Gain (f = 100 MH2) 3.0 le=10mA V= 10V
Cos Output Capacitance 6.0 pF le= 0 Ves = 10V
ry Base Spreading Resistance [Note 6] (f = 300 MHz) 50 ohms lc= 10mA Ve = 10V
lcso Collector Cutoff Current 25 muA k= 0 Ves = 20V
Icso (150°C) Collector Cutoff Current 15 uh k= 0 Vs = 20V
BVcio Collector to Base Breakdown Voltage 40 Volts le =104A le= 0
Veer (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 20 Volts I =( ?O rél)A Ree < 100
ulse
Veeo (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 15 Volts le =(p EIIO rg)A b= 0
ulse
BVeso Emitter to Base Breakdown Voltage 5.0 Volts c =p 0 le= 10 4A
leso Emitter Cutoff Current 0.1 uA le=0 Ve =40V
leex (125°C) Collector-Emitter Cutoff Current 10 uh Vee = 20V Vie =25V
T Charge Storage Time Constant [Note 7] 25 nsec lc = lss = 10mA
[See circuit of page 31 le~ —10 mA
ton Turn On Time [See circuit on page 4] 40 nsec "/c ~ 10 m(A),\}u. ~ 3.0mA,
BE = — <.
torr Turn Off Time [See circuit on page 4] 75 nsec le = 10mA, lsy =~ 3.0 mA,
le~—10m
* Planar is a patented Fairchild process.

o e

FAIRCHILD

E L e e e

SEMICONDUCTOR
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IRCHILD TRANSISTOR 2N708

TYPICAL ELECTRICAL CHARACTERISTICS

TYPICAL COLLECTOR CHARACTERISTICS*
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FAIRCHILD TRANSISTOR 2N708

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

STORAGE TIME VS. TURN ON BASE CURRENT
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Ten AND Toi¢ TEST CIRCUIT
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E
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Vg = ~4V e -20Vde Vi g1 vee
Vig=+21Vp-p 90%  Viy=-20Vp-p
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tait
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Vi Rise Time < lnsec

COLLECTOR BREAKDOWN CHARACTERISTICS
VS. REVERSE BASE CURRENT
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Veg = COLLECTOR TO EMITTER VOLTAGE - VOLTS
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SMALL SIGNAL FORWARD CURRENT
GAIN VS. COLLECTOR CURRENT
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TRL PROPAGATION DELAY MEASUREMENT CIRCUIT
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(See Woveform)

ta=T70 nsec/Trunsis'or Typical 25°C

TRL PROPAGATION DELAY TIME VS.
COLLECTOR CURRENT
[Measured in the circuit abovel
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I¢ - COLLECTOR CURRENT - mA

DEFINITION OF PROPAGATION DELAY

lr 10 psec Pulse 4—1

tps = Average Propaqation Delay per Transistor

_ Lot T
10

LOW-POWER AND-OR-NOT LOGIC CIRCUIT

Voo

—K— Ig - Reverse Current
! 1¢ - Forword Current
|
: 1 All Diodes - FDIOO

A

By

¢ .

H—

ONE STAGE Vg

tpg meosured over 10 stages for FAN-IN = FAN-OUT =1

CONSTANT CONTOURS OF
PROPAGATION DELAY (t..)
[Measured in the circuit abovel
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Ig - REVERSE CURRENT - mA

COMPLEMENTARY HIGH-SPEED NON-SATURATED
CURRENT STEERING LOGIC CIRCUIT

DIODE TRANSISTOR LOGIC PROPAGATION
DELAY CIRCUIT

OUTPUT

IOOAI

+20V

tpd < 5 nsec /stage

HIGH-SPEED LOW-LEVEL NAND CIRCUIT

o«
" Re Re
Re —db— Re )
PRF = 5kHz H Ry
PW =10 psec Ry »*
e \l
= Ry Rop, R =
L ‘\—c’;‘r—»v.s
]»——5 Transistor Deloy ————

| Re = 10k | Typical Propagation Delay | Equivalent Lood for N=4
Ry = 20k | Tpg = 40nsec of 25°C | fomer

N=FAN-OUT= 4 | R = 39k i 60nsec M« ﬂ|2'5mc %
- EAN-IN = . pd remains unchanged when

M FANN =10} Vee =100V | g fully loaded , os | Preems

Al iodes = FDIOO | Vag = ~08V | shown f right. |

W=FAN-QUT=3
N=FAN-IN=3

1
1
1
i
i
1 out
i
|
|
6 ‘"
|
+ |
All Diodes FDI00 6: 1k~
Al Resistors Yy Wott +5% |
All Power, Supplies +5% 1 -3y
| i
|

Average Propagation Delay 20 nsec/stage

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

NOTES

(6) r,’= h,, (Real Part) — Measured with GR #1607-A Bridge.

(7) Measured on Sampling Scope. PW < 400 nsec.

9-33

(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 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.

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




2N709 - FT709
HIGH SPEED SATURATED SWITCHES

FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS

ULTRA HIGH SPEED . . . . 7 = 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA

t,, = 12 ns (MAX) AT 10 mA PHYSICAL DIMENSIONS
t.;; = 12 ns (MAX) AT 10 mA in accordance with
e HIGH FREQUENCY . . ... f; = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA JEDEC (TO-18) outline
o LOW CAPACITANCE . ... C, = 3.0 pF (MAX) AT5.0V
C,, = 2.0 pF (MAX) AT 0.5 V 195018 23001,
o BREAKDOWN VOLTAGE . . . LV, = 6.0 V (MIN) 1787 ;
o SATURATED BETA GUARANTEES FROM 1.0 mA TO 30 mA B 219
® SIX Vc(sat) GUARANTEES WITH THREE AT +125°C if:':iens ; T " U #
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS/” 500 MIN
Maximum Temperatures oI, " [I [L_]L
Storage Temperature —65°Cto 4-300°C
Operating Junction Temperature 200°C Maximum .100
Lead Temperature (Soldering, no time limit) 300°C Maximum 0501 | __Base
Maximum Power Dissipation Emitter—~ /7 %\ Collector
Total Dissipation at 100°C Case Temperature (Notes 2 and 3) 0.5 Watt }
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltages
Veso Collector to Base Voltage 15 Volts
Veeo Collector to Emitter Voltage (Note 4) 6.0 Volts
Veso Emitter to Base Voltage 4.0 Volts NOTES: %ﬁ?ﬁ&%’fmﬁ .
Package weight is 0.44 gram
ELECTRICAL CHARACTERISTICS (25°C Free. Air Temperature unless otherwise noted)
2N709 FT709
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
b . DC Current Gain 3 70 125 Ic=10mA Vee =04V
hee DC Current Gain 20 55 120 lc =10mA Vg =05V
hee DC Current Gain S20 lc=10mA V=04V
hee DC Current Gain 20 Ic =30mA Ve =04V
rE DC Current Gain 15 lc =30mA Ve =10V
hge(—55°C) DC Current Gain 12 lc=10mA Ve =04V
hee(—55°C) DC Current Gain 10 lc=10mA Ve =05V
Vge(sat) Base Saturation Voltage 0.70 0.78 0.85 Volts I =3.0mA Il =0.15mA
Vge(sat) Base Saturation Voltage 068 073 085 Volts [-=10mA ly=01mA
Vge(sat) Base Saturation Voltage 075 083 095 Volts I.=10mA Il =1.0mA
Vie(sat) Base Saturation Voltage 092 13 Volts I1.=30mA lg =3.0mA
Vie(sat) Collector Saturation Voltage 0.18 025 Volts I-=10mA l;=0.1mA
Ve(sat) Collector Saturation Voltage - 0.18 025 Volts I.=10mA lg=1.0mA
Vce(sat) Collector Saturation Voltage 021 0.30 Voits I.=3.0mA lg=0.15mA
Vee(sat) Collector Saturation Voltage (125°C) 020 032 Volts 1.=1.0mA l;=0.1mA
Vee(sat) Collector Saturation Voltage _ 022 038 Volts I.=30mA lg=3.0mA
Vee(sat) Collector Saturation Voltage (125°C) 020 042 Volts I.=10mA lg=1.0mA
Vce(sat) Collector Saturation Voltage (125°C) 023 045 Volts I =30mA lg=3.0mA
Cobo Output Capacitance 25 3.0 23 30 pF le=0 Ve =50V
Civo Input Capacitance 14 20 1.8 20 pF lc= Vg =05V
leso Collector Cutoff Current 50 50 40 50 nA le=0 Vg =5.0V
1c3o(125°C) Collector Cutoff Current 1.0 50 10 50 vA lg=0 Ve =5.0V
Additional Electrical Characteristics on page 4 *Planar is a patented Fairchild process.
Notes on page 4
B R
FAIRCHILD
B R
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 2N709 e FT709

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

Vcg - COLLECTOR VOLTAGE - VOLTS

* Single family characteristic on Transistor Curve Tracer.

VC.[ - COLLECTOR VOLTAGE - VOLTS

2N709 F1709
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
BVcgo Collector to Base Breakdown Voltage 15 " 15 Volts Ié =10 A le=0
Veeo (sust) Collector to Emitter Sustaining Voltage 6.0 6.0 Voits I.=10mA lg=0
(Notes 4 and 5) Coe (pulsed)
BVgzo Emitter to Base Breakdown Voltage 4.0 4.0 - Volts Iy =104A lc=0
T Charge Storage Time Constant (Notes 6 and 7) 30 60 30 6.0 ns dec=15,~50mA I, ~ —5.0 mA
tn Turn On Time (Note 7) 80 15 60 12 ns  le=10mA = 15;~20mA
tou Turn Off Time (Note 7) 80 15 60 12 ' ns lc~10 mA lg;~1.0mA
lg; ~—1.0 mA
f; Gain-Bandwidth Product (f = 100 MHz) 600 800 ) MHz 1.=50mA Ve =40V
f Gain-Bandwidth Product (f = 100 MHz) 600 800 MHz 1. =10mA Vo =40V
T c CE
TYPICAL - ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS® BASE CHARACTERISTICS®
. - 10—
5 o% Y T e » 1 00| l/ //fﬂlx 0.6:mA el [ El
< /] SR e | | INIE
E 550 ¢ = ° : / ! e " I ] ’
' K’J/L 7 [ b & 0.4 mA e
g e | // [ ML/ ANE : [
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g , |1 / ] S " / - 0.2 mA § . S I ]
N RGER % 1 TR
o 1 ~—T7.010 mA P // 0.1 mA o ; - / I I
_//' - ) ' /: g g )
4 0.0 mh 150 [\ B Ig =0 VIEELS
i 2 4 PR 10 K 0.2, :o‘.4 0.6 08 ?).5 06 T o 0.8 - 0.9
Vg - COLLECTOR VOLTAGE - VOLTS Vg - COLLECTOR- VOLTAGE - VOLTS Vi - BASE VOLTAGE - VOLTS
5 . 50— . 10—
$ “\\ e ', ]’lr'k'25°° TA'zsolcl A[/Am P ‘|TaB%C
15 4 -1 m 0.8 mA o
< 4 “o.(ﬁ“‘“k /, /H” < © g — < '8
R e S / ¢ /4 0.6 mA :
= —wr LA/ = / 05mA |- 3 L
I = e o s’ ]
3 - o/ y l 3 Dem S
g —t 05 A l 8 0.3 mA 5 5 I
g 2 (4 0. LA / ( ) 20 S E| 4
8 T 0.00mA | 8 /) -0.2mA 8 .
o . ——fwme |/ / L : =yl 5[ J
4 - 0.1 mA ~ "
T.010 mA | P : \7 7[ #ﬁ
0.005 mA Ig-0 150 . :33 ?E
0 2 4 6 8 10 0.2 0.4 0.6 0.8 05 0.6 0.7 0.8 (X3
Vcg - COLLECTOR VOLTAGE - VOLTS Ve - COLLECTOR VOLTAGE - VOLTS Ve - BASE' VOLTAGE - VOLTS
y — - W n
7.09 A / Bz LEmA | ’ 0.0 mA—
4 0.08 MA A 0 N 1.6mA L] - 8 +—1t
g o ok / ] g ¥ L4 mA & - [6.0mA-
: X 1] . L2mA ] = |s.0ma
£ 3 0.00,mA 7/ Z 3 1L.0mA | & bt -
E (,0,05[}“ é o._a' Al 2 A 10mA ~
g 2 o0 0h / 2 /4 o6mA | s s
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FAIRCHILD TRANSISTORS 2N709 ¢ FT709

Vgg Lsat) - COLLECTOR SATURATION VOLTAGE - VOLTS

COLLECTOR SATURATION
VOLTAGE VERSUS
COLLECTOR CURRENT
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4
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y) : 1
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I - COLLECTOR CURRENT - mA

COLLECTOR CUTOFF CURRENT
VERSUS JUNCTION TEMPERATURE

100K ,
Vg * 5.0V
N P
g 10K /
g pd
g 1K /
3 pd
5
3 v
PR 4
L B B W m
T, - JUNCTION TEMPERATURE - “C .
CONTOURS OF CONSTANT GAIN
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TYPICAL ELECTRICAL CHARACTERISTICS

Ny = PULSED DC CURRENT GAIN
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)
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FAIRCHILD TRANSISTORS 2N709 ¢ FT709

FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS
-10 -10 -12
_lcl-l.olmA / / _!CL' m;m / ' / l l /1
veer20v ) v Veg *20V 7 = o lg=% N
E g / / -8 / P veer20v| [« A
L LA A . / z )
=] N o 3 & g - M
g 6 §Z o // A & 6 é\/ 3 :
o " Qy Y o el o 3
g // b S, 2‘ ~ §Q:/ // 3 -6 / 105
£ . / // r\/§ g -4 -/ /y S el § /l /// -1t
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S A no 2 '~ o - T bp s T
o — o / A 685 L 2 -1 | T
= -2 — = -2 y¥ X L1 1008 1 - o-2
1
0 0 0
0 2 1 10 0 T a 6 8 10 4 8 10 B
11 - TURN ON BASE CURRENT - mA 1g) - TURN ON BASE CURRENT - mA 11 = TURN ON BASE CURRENT - mA
; PROPAGATION DELAY TIME
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS VERSUS
COLLECTOR CURRENT AMBIENT TEMPERATURE COLLECTOR SUPPLY VOLTAGE
50 5 - 7 ,
NN 6 \ | r 500
) N\ 4 L = 4 2
20
. N . Y / e s
B NN - A LT £
TR ANe=C gD :
2 b é 2 e [ é 3
g . == ' & ] T g N — |
F s = S =] 3 2
N I =10 mA, Vg = 1.0V ' — €
2 N 1g1%2.0 A, Vgg (o) = 1.0V for ty and t, ) _’3 1
Vee ~ 2.0V 11 ~1.0 A, 1gp™- 1.0 mA for t, and t,
1 | | P I e G T M 0
1 2 5 ] 50 ‘60 -2 2 60 100 10 0 2 "4 6 8 10
I - COLLECTOR CURRENT - mA Tp - AMBIENT TEMPERATURE - °C Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS
ton AND top. TEST CIRCUIT
fon ; : Vo= +10V fotf
Vgg: =10V Vog 610V Vgg=+50V

J ViNTHeOV soa vy
v 01xF  ‘s00n i
. IN F——M——oVgyr ) 0% Viy
+6.0V 340 -4.0V
- 10%

X O1wF 2k0 1 .
Vin i} ) ) 90% Voyr
90% VOUT

$50a 2ka

ton 1 1 tott
= Vi RISE TIME <1.0n

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT , ‘
OF PROPAGATION DELAY , ‘ CHARGE STORAGE TIME CONSTANT TEST CIRCUIT

Vee 452V +3.0V
_______________ 500 5000 TO SAMPLING SCOPE

35100 $ 5100 {|F—A——o RISE TIME =0.4ns

[ : J-m 13 J—m iF 01uF INPUT IMPEDANCE =502

{ : MERCURY TYPE PULSER e s )

I - RISE TIME<lns' ~ - 35300 4300
K _— . OUTPUT IMPEDANCE:500 = &
PW2200ns OiuF
'\] j . i 3300 L
T '\‘

<
33V $ 500

5 TRANSISTORS

il

1
tpd * W0foee

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 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 us; duty cycle = 1%.

(6) Measured on Sampling Scope. PW > 200 ns.

(7) See test circuit for exact values of I, I, and Ig,.
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2N718A - 2N1613 - 2N956 - 2N1711
NPN UNIVERSAL AMPLIFIERS AND SWITCHES

DIFFUSED SILICON PLANAR* TRANSISTORS

The 2N718A*% 2N956, 2N1613*) and 2N1711 are NPN double-diffused silicon PLANAR* transistors designed for use v PHYSICAL DIMENSIONS
in high performance amplifier, oscillator and switching circuits. The 2N956 and 2N1711 are also used to advantage in accordance with
in amplifiers where low noise is an important factor. JEDEC (TO-5) outline

These transistors provide useful current gaih from the microampere region up to 500 milliamperes and have the SRR VT oA
335 "

many desirable advantages of 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 Autonetlcs Minute Man reliability
program for NPN silicon Planar transistors.

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

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures )
Storage Temperature : —65°C to +300°C

Operating Junction Temperature 200°C Maximum
2N718A 2N1613
Maximum Power Dissipation - 2N956 2N1711
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 3.0 Watts
at Case Temperature 100°C [Note 2 & 31 1.0 Watt 1.7 Watts
at Ambient Temperature 25°C [Note 2 & 3] 0.5 Watt 0.8 Watt
Maximum Voltages
Veso  Collector to Base Voltage 75 Volts 2N1613 2N1711
Veer Collector to Emitter Voltage (Rsz < 1092) [Note 4] 50 Volts
Vero Emitter to Base Voltage 7.0 Volts

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

SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS TEST CONDITIONS
Min. Typ. Max.  Min. Typ. Max. PHYSICAL DIMENSIONS
in accordance with
hee DC Pulse Current Gain [Note 5] 40 80 120 100 130 300 le = 150 mA =10V JEDEC (TO-18) outline
hiee DC Pulse Current Gain [Note 5] 35 80 75 130 lc = 10mA Vcs =10V
hee DC Pulse Current Gain [Note 5] 20 55 40 75 lc =500mA Vee=10V : —
hee (—55°C) DC Pulse Current Gain [Note 5] 20 35 35 65 le=10mA Vee=10V ’ T
hee DC Current Gain 20 50 35 80 le=01ImA Vee=10V .
hee DC Current Gain 35 20 60 le=001mA Ve =10V ifjﬁ”g%—
Vee (sat) Base Saturation Voltage [Pulsed, Note 5] 0.95 1.3 2095 1.3 Volts lc=150mA |, = 15mA '
Vee (sat) Collector Saturation Voltage [Pulsed, Note 51 0.6 1.5 05 15 Volts lc=150mA lp=15mA
hte High Frequency Current Gain (f = 20MHz)3.0 4.0 35 5.0 le=50mA  Vee= 10V
Cobo Output Capacitance 18 25 18 25 pF le=0 Vee =10V
Cre Emitter Transition Capacitance 50 80 50 80 pF le=0 Ves = 0.5V
NF Noise Figure [Note 61 6.0 12 35 80 dB  le=03mA Vee=10V
leso Collector Cutoff Current 03 10 03 10 meA k=0 Ves = 60V
leso (150°C) Collector Cutoff Current 04 10 04 10 uA le=0 Ves = 60V
BVcso Collector to Base Breakdown Voltage 75 75 - Volts le=01mA =0
Veer (sust)  Collector to Emitter Sustaining Voltage 50 50 Volts lc=100mA Re <100
[Note 4 and 5] (pulsed)
BVeso ‘Emitter to Base Breakdown Voltage 7.0 7.0 Volts lc=0 le =01mA
leso Emitter Current 0.05 10 005 50 muA =0 Vee = 5.0V
(See notes on back page) * Planar is a patented Fairchild process.
FAIRCHILLD
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*

FAIRCHILD TRANSISTORS 2N718A - 2N1613

TYPICAL ELECTRICAL CHARACTERISTICS

SATURATION REGION
COLLECTOR CHARACTERISTICS*

PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT

PULSED DC CURRENT GAIN
VERSUS TEMPERATURE
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VERSUS COLLECTOR CURRENT

T 500 n : 50 r 20
f'nlf‘m‘l // ri T"-55.C e: &/ I 1 T 'I'ﬁsﬂc 5 J ‘F'l' ] f =30 Mu
T . 3 = =
s y [ /s g {1c = 10 1g} Ic=20 mA
41/5[/ A 2 4 L& . Pulse Width = [0usec / it - a7
: 2 /
12 ET’ - \QmA 2 / @ ]
T l/ E -300 J—r g .&/ Z/ T 3
omp_+—1"| 3 . | st ——T | 5 7 7 =
| z : 4 H
g 3
Qe ma ’ \ = 200 / - §mA — 2 s //gr& S W 2N718A—]
] 2 — g o 7 H
“Q6mA g / ? - [ E P4 2N956
2% ) E .
: 04 mA - [ — “ - 100 ' 02 Pl 12 2N1613 _
= J 4 2an 3 = " 2N
. o2a —‘/l.-lo.u r l.-:om # —
[ 0 20 30 40 50 °o 10 oIID 20 0 100 200 500 0 10 L] 20 25 30 35 L

H 4 6 8
Veg - COLLECTOR VOLTAGE - VOLTS I¢ - COLLECTOR CURRENT - mA

Vee - COLLECTOR VOLTAGE - VOLTS Veg - COLLECTOR VOLTAGE - VOLTS

Y = INPUT ADMITTANCE - mmho

TYPICAL SMALL SIGNAL COMMON EMITTER "Y' PARAMETERS
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FAIRCHILD TRANSISTORS 2N956 * 2N1711

ACTIVE REGION
COLLECTOR CHARACTERISTICS™

TYPICAL ELECTRICAL CHARACTERISTICS

SATURATION REGION
. COLLECTOR CHARACTERISTICS*
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FAIRCHILD TRANSISTORS 2N718A » 2N956 * 2N1613 * 2N1711 J

Ieao - COLLECTOR TO BASE CURRENT

TYPICAL ELECTRICAL CHARACTERISTICS . SATURATION REGION
COLLECTOR-BASE DIODE REVERSE INPUT AND OUTPUT CAPACITANCE LOWER LIMITING VOLTAGE
CURRENT VERSUS TEMPERATURE VERSUS REVERSE BIAS VOLTAGE VERSUS SOURCE RESISTANCE BASE CHARACTERISTICS*
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. * Single family characteristics on
SMALL SIGNAL CHARACTERISTICS (f=1kHz) Transistor Curve Tracer.
2N718A—2N1613 | 2N956—2N1711
SYMBOL ~ CHARACTERISTICS Min. Typ. Max. | Min. Typ. Max, | UNITS TEST CONDITIONS
hie Input Resistance 24 27 34 24 27 34 Ohms lce=10mA Ve =50V
40 63 80 40 63 80 Ohms le=50mA Ve =10V
hee Voltage Feedback Ratio 07 3.0 12 5.0 x10+ le=10mA V=50V
08 3.0 1.2 5.0 x10+ le=50mA V=10V
hee Small Signal Current Gain 30 55 100 50 115 200 lce=10mA Vce=50V
35 70 150 70 135 300 lce=50mA V=10V
hob Output Conductance 0.10.16 05 01016 05 umho le=10mA V=50V
01019 1.0 01019 1.0 pmho le=50mA V=10V
hie Input Resistance 2.2 4.4 k ohms le=10mA Vee=50V
hre Voltage Feedback Ratio 36 7.3 x10* lc=10mA V=50V
hee Output Conductance - 125 238 umho lc=10mA Vee=50V
" 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 applicationsinvolving 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 17.2mW/°C) for the
2N1613 and 2N1711; 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 fac-
tor of 4.56 mW/°C) for the 2N1613 and 2N1711; for the 2N718A and 2N956 350°C/Watt (derating factor of 2.86 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 usec; duty cycle < 2%.

(6) £ = 1000 Hz;Rg = 5109 1.0 Hz bandwidth.
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2N719A
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE

DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION -  NPN double diffused silicon transistor designed for PHYSICAL ?'MENi‘I?NS
in accordance wi
a wide variety of amplifier and high speed switching applications. JEDEC (TO-18) outline

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures
Storage Temperature -65°C to +300°C
Operating Junction Temperature +200°C Maximum
Maximum Power Dissipation
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts
at Case Temperature  100°C [Note 2 & 3] 1.0 Watt

at Ambient Temperature 25°C 0.5 Watt
Maximum Voltages ‘
VCBO Collector to Base Voltage . 120 Volts
Vegg Collector to Emitter Voltage (RBE < 10 Q) [Note 4] 80 Volts
Vego Collector to Emitter Voltage [Note 4} 60 Volts
VEBO Emitter to Base Voltage 7.0 Volts

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS

hFE DC Pulse Current Gain [Note 5] 20 60 IC = 150 mA VCE = 10V

VBE(sat) Base Saturation Voltage 0.9 Volts IC = 50 mA IB = 5.0 mA

VCE(sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA IB = 5.0 mA

VBE(sat) Base Saturation Voltage 1.3 Volts Io= 150 mA Ig= 15.mA

VCE(sat) Collector Saturation Voltage 5.0 Volts IC =150 mA IB = 15mA

hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = 10V

f=20 mc

Cob Output Capacitance 15 pf _IE = 0 VCB = 10V

Cib Input Capacitance 85 pf IC = 0 VEB =05V

ICBO Collector Cutoff Current 10 muA IE = 0 VCB = 15V

ICBO(150°C) Collector Cutoff Current 15 HA IE = VCB =15V

BVCBO Collector Breakdown Voltage 120 Volts IC =100 nA Ig = 0

v (sust) Collector to Emitter [Note 4] 80 Volts 1.=100 mA R < 109

CER Sustaining Voltage . c(pulsed) BE
VCEO(sust) Collector to Emitter [Note 4] ‘ 60 Volts IC = 30 mA IB = 0
Sustaining Voltage (pulsed)
BVino Emitter Breakdown Voltage 7.0 Volts ' Ic= 0 Ip =100 pA
IEBO Emitter Cutoff Current 10 muA - IC = 0 VEB =50V
(See notes on back page) Copyright 1961, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
L
Sy
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 2N719A

SMALL SIGNAL CHARACTERISTICS (f = 1Kc)

Symbol Characteristic Min, Max. Units Test Conditions
hfe Current Gain 15 IC = 1.0 mA VCE = 5,0V
' 25 IC‘ =50 mA Voo =10V
hib : ‘Input Resistance 20 35 Q IC = 1.0 mA VCB = 50V
‘ ’ ! . 10 9_4 Ic = 5.0 mA VCB =10 V
hrb Voltage Feedback Ratio 2.5 xlO_4 IC = 1,0 mA VCB = 50V
5.0 x10 IC = 5.0 mA VCB = 10 V
hob S Output Conductance 0.1 0.5 pmho IC = 1.0 mA VCB = 50V
) 1.0 umho IC = 5.0 mA VCB = 10 V

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 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 usec; duty cycle £ 1%.
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GENERAL DESCRIPTION - NPN double diffused silicon general purpose transistor for a wide variety of amplifier

2N720A

NPN HIGH-VOLTAGE GENERAL PURPOSE

DIFFUSED SILICON PLANAR*TRANSISTOR

and high speed switching applications.

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

: Maximum Temperatures

Storage Temperatures

Operating Junction Temperature

Maximum Power Dissipation

-65°C to +300°C
+200°C Maximum

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N3108

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 1.8 Watts
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt
at 25°C Ambient Temperature 0.5 Watt

Maximum Voltages

Vepo Collector to Base Voltage 120 Volts

VeER Collector to Emitter Voltage (Ryp <10Q) - (Note 4) 100 Volts

VCEO Collector to Emitter Voltage (Note 4) 80 Volts

vEBO Emitter to Base. Voltage 7 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristics Min, Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 40 120 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 35 IC = 10 mA VCE =10 V
hFE(-55°C) DC Pulse Current Gain (Note 5) 20 IC = 10 mA VCE = 10 V
hFE DC Current Gain 20 IC = 0.1 mA VCE =10 V
VBE(sat) Base Saturation Voltage 0.9 Volts IC = 50 mA IB = 5 mA
VCE(sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA IB = 5 mA
VBE(sat) Base Saturation Voltage 1.3 Volts IC = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 5.0 Volts IC = 150 mA I}3 = 15 mA
hfe High Frequency Current Gain 2.5 IC = 50 mA VCE =10 V
(f = 20 MHz )

Cobo Output Capacitance 15 pF IE =0 VCB =10 V
Cibo Input Capacitance 85 pF IC =0 VEB = 05V
cho Collector Cutoff Current (Note 6) 10 myA IE =0 VCB 90 V
ch0(15O°C) Collector Cutoff Current (Note 7) 15 LA IE =0 VCB = 90 V
BVCBO Collector Breakdown Voltage 120 Volts IC = 100 pA IE = 0
\' (sust) Collector to Emitter Sustaining Voltage (Note 4) 100 Volts I.= 100 mA R <10 @

CER C BE

(pulsed)

v, (sust) Collector to Emitter Sustaining Voltage (Note 4) 80 Volts I.= 30 mA L =0

CEO C B

ulsed)

BVEBO Emitter Breakdown Voltage 3 7 Volts IC =0 IE = 100 pA
IEBO Emitter Cutoff Current 10 myuA IC =0 VBE =5 V

(See notes on back page)

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

9-44

* Planar is a patented Fairchild process.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



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 Ig= 5 mA VCE =10 V
hib Input Resistance 20 30 Q IE= 1 mA VCB =5 Vv
4 8 Q IE= 5 mA VCB =10 V
h R Voltage Feedback Ratio 1.25 xlO-4 IE= 1 mA VCB =5 V
. 150 x10* ;=5 mA V=10V
hob ) Output Conductance . 0.5 Hmho ‘IE= 1° mA WCB =5 Vv
0.5 ‘wmho IE= 5 mA VCB =.10 V

NOTES:

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 operation.

These ratings give a maximum junction tempeyrature of 200°C and junction-to-case thermal resistance of 97.3°C/Watt (derating factor of 10,3 mW/°C).
. 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 usec; duty cycle <1%. ' ' ‘

3. The 90th percentile shall be no greater than 1 muA,

1. The 90th percentile shall be no greater than 5 uA.

R oA
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2N721 - 2N722 - 2N1131 - 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 PHYSICAL DIMENSIONS
transistors are designed to meet the environmental requirements of MIL-S-19500. These devices Jggé’é‘;‘}'gi”;eo“:ﬁ‘ne

are available in accordance with the standard Fairchild FACT program.

195
DIA-~
1787 _20

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

Maximum Temperatures

Storage Temperature —65°C to +300°C
Operating Junction Temperature 175°C Maximum
Lead Temperature (Soldering, No Time Limit) 300°C Maximum
Maximum Power Dissipation EAEED N3
Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 1.5 Watts 2.0 Watts

at 100°C Case Temperature [Notes 2 & 3] 0.75 Watt 1.0 Watt
at 25°C Ambient Temperature [Notes 2 & 3] ..0.40 Watt 0.6 Watt

Maximum Voltages

Vaio Collector to Base Voltage —50 Volts
Ve Collector to Emitter Voltage Re: < 10 @ [Note 4] —50 Volts
Veeo Collector to Emitter Voltage [Note 4] —35 Volts ‘ IN721 + 2N722
Veo Emitter to Base Voltage —5.0 Volts

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

pre— pr— PHYSICAL DIMENSIONS
FACT 2N1131 2N1132 JEDEG (10.8)outine
Symbol SUBGROUP Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
Tom an
* hee la  DC Pulse 20 26 45 30 45 90 le =150 MA Ve =—10V s
Current Gain
[Note 5]
* Ve (sat) la Base Satura- —-0.9 —-13 —0.95 —13 Volts Ic=150mA | =15mA
tion Voltage
* Vee (sat) la Collector -1.0 —-1.5 —1.0 —15 Volts Ic=150mA [(=15mA
: Saturation
Voltage
hee 4 High Fre- 25 35 3.0 45 le=50mA Va=-10V
quency Cur-
rent Gain
(f =20 mc)
* Ieso 1b Collector Cut- 0.01 1.0 0.01 1.0 «A le=0 Vee = —30V
off Current —
1 NOTE: These Numerals Apply to the Fairchild FACT Program. g
* NOTE: FACT Program End-Point Measurement Parameter.

iti i ristics on page 2. .

NOTES: Additional Electrical Characteristic pag 2N1131 « 2N1132

(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.

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt for the 2N721 and 2N722 (de-
rating factor of 10 mW/°C); for the 2N1131and 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 the2N1131and 2N1132, 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 usec; duty cycle = 1%.

FAIRCHILD

SE[\/HGDNDUCTDR
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2N721 - 2N1131 FAIRCHILD TRANSISTORS

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

- COLLECTOR CURRENT - mA

lc

- mA

- COLLECTOR CURRENT

I

- mA

‘e

- COLLECTOR CURRENT

FACT T
Symbol  SUBGROUP Characteristic Min. Typ. Max. Units TEST CONDITIONS
hee 4 DC Pulse Current Gain [Note 5] 15 26 le=50mA V= —10V
Cob 4  Output Capacitance 31 45 pf le=0 Vs = —10 V
Ics0 (150°C) 4 Collector Cutoff Current 20 100 sA k=0 Ve = —30 V
BVceo la Collector to Base Breakdown Voltage —50 Volts lc = 100:A k=0
Veer (sust) 4  Collector to Emitter —50 Volts lc =100mA R < 1080
Sustaining Voltage (pulsed)
Vceo (sust) la Collector to Emitter —35 Voits le=100mA Iz1=0
Sustaining Voltage (pulsed) :
BVeo la Emitter to Base Voltage —5.0 Volts le=0 le = 100¢A
*leso 1b Emitter Cutoff Current 0.1 100 A le=0 Ve = —20V
Cre 4  Emitter Transition Capacitance (For 2N721 only) 57 100 pf le=0 Ve = —0.5V
Cre 4  Emitter Transition Capacitance (For 2N1131 only) 57 80 pf le=0 Ve = —0.5V
t NOTE: These Numerals Apply to the Fairchild FACT Program.
* NOTE: FACT Program End-Point Measurement Parameter.

COLLECTOR CHARACTERISTICS*

TYPICAL ELECTRICAL CHARACTERISTICS

SATURATION REGION
~ BASE CHARACTERISTICS*

Hlél'l VOLTAGE
COLLECTOR CHARACTERISTICS*

PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT

* Single family characteristics on Transistor Curve Tracer.

9-47
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AT 20MC VERSUS COLLECTOR CURRENT
b= 0
50 I I o T _ﬂ?m‘] [-n?ﬁ -10 " g 20T B ! H l
Lash Tp = -55° | b 1a--55°c L oma K Ty = -55°C — = f-20me I
L [ [ . s B Veg -1V
- 400 -/Iyx,/ < - l < -wéiﬂ'y‘/ S 4.0 e
- c £ Vee -~ 10V
AR = el A = onah g Veg - -5-0V
s mA o ™ -5
30 M —T1 g L l‘ II £ o0 ot £., 7 \
[ | g i) g - 2 N
A — = 2
-20m t—1 0.5MmA <
- —T | g . ' Il g Nl E
I g™ ty -0 1T g -e0 P /] g 20 /
10mA. o S -
—— . I N 0.15mA" / é
-100 6mA © -0 © 20 I Z 10
_AmA__ / 0.10mA 2
L =7 o5 ./ ) 3
0 ] 0 . 8 0
0 20 -40 60 -80 -1 0 -04 08 -L2 L6 -20 T % e w | 2 - 5.0 -10 50 100 ~500
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Ig - COLLECTOR CURRENT - mA

mA

- COLLECTOR CURRENT -

mA

I¢ - COLLECTOR CURRENT -

FAIRCHILD TRANSISTORS 2N722 - 2N1132

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

: FACT t :
Symbol.  SUBGROUP Characteristic Min. Typ. Max. Units TEST CONDITIONS
hee ~ 4 DC Pulse Current Gain [Note 5] 25 55 le=50mA Ve=-10V
| Cos 4 Output Capacitance 31 45 pf le=0 Veg = —10V
leso (150°C) 4 Collector Cutoff Current 20 100 kA le=0 Vo= —30V

BVcio: la Collector tc Base Breakdown Voltage -50 Volts lc = 100¢A: le=0
" Ve (sust) 4 Collector to Emitter —50 Volts lc =100mA Ry <100
Sustaining Voltage (pulsed) -
Veeo (sust) la  Collector to Emitter —35 Volts  lc=100mA I, =0
Sustaining Voltage (pulsed)
BVeso la  Emitter to Base Voltage —5.0 Volts le=0 ) le = 100xA
*leso 1b  Emitter Cutoff Current 0.1 100 kA le=0 Ve = —2.0V
Cre 4 Emitter Transition Capacitance (For 2N722 only) 57 100 pf le=0 Vee = —0.5V
Cre 4  Emitter Transition Capacitance (For 2N1132 only) 57 80 pf le=0 Ve = —05V
+ NOTE: These Numerals Apply to the Fairchild FACT Program.
* NOTE: FACT Program End-Point Measurement Parameter.

TYPICAL ELECTRICAL CHARACTERISTICS

SATURATION REGION

COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*

HIGH VOLTAGE
COLLECTOR CHARACTERISTICS*

T [ o om T T T T gy fom &
b1, - 100° 44 L1, - 100°c —— -20ma ] } A T, - 100°C —|
- A ~omA ’//_ oA o " 100°C II’l I'lll o " ‘“g: . A
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-0 20 g -40
- [ : i BT
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i
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DN ENEAV/ASS: < m o -l
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| . -20mAl /][] 0 ) Q. g
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. b B Il 2 =l A,
il 3 il s =21 A
g 3 A
Lom | 14— g s -IOmAI/I // g /‘w,///l
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ass : )
. // -4mA © -0.06MA /
100 T = -0 ©-20 _MLT——//
S2mA 0.04mA
T T
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9-48

PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT
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2N721 + 2N722 - 2N1131 - 2N1132 FAIRCHILD TRANSISTORS

TYPICAL ELECTRICAL CHARACTERISTICS

- BASE VOLTAGE VERSUS COLLECTOR CURRENT
(NON-SATURATED — HIGH SPEED PULSE)

.

LOWER LIMITING VOLTAGE

VERSUS SOURCE RESISTANCE

COLLECTOR-BASE DIODE REVERSE
CURRENT VERSUS TEMPERATURE

-2.0 I .
eV Veg "0V
i o Minimum Wc’:nl B e 0 Py
i -6 § :r--—r-— = +— —{—--— — = -L0
t<3 e 100mA I
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W -12 —] g s 1% Duty Cycle e -0l VA
= o ey R = (see Fairchild APP - 4 & /
g —t 5°C ] s \~ 3
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" CAPACITANCE VERSUS REVERSE BIAS VERSUS COLLECTOR CURRENT
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TYPICAL SMALL SIGNAL CHARACTERISTICS (f =1 kc)
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TEST CONDITIONS

Ig - COLLECTOR CURRENT - mA

Vg - COLLECTOR VOLTAGE - VOLTS

TEST CONDITIONS

Ve==5V;lc=1.0mA; f = 1.0 ke

l'j = JUNCTION TEMPERATURE - °C

Ve=—10V; lc =5.0mA; f=1.0ke

+ FACT 2N721 « 2N1131 2N722 « 2N1132 +FACT 2N721 + 2N1131 2N722 « 2N1132
Sym. Subgroup Character. Min. Typ. Max. Min. Typ. Max. Sym. Subgroup Character. Min. Typ. Max. Min. Typ. Max.
hte 4  Current 15 34 50 25 57 100 hte 4 Current 20 38 30 60
) Transfer Transfer

Ratio Ratio

hiy 4 Input Re- 259 27 35Q 259 27 35Q his 4 Input Re- 6.2 102 6.2 10Q
sistance sistance .

heo 4 Voltage Feed- 1.3 8.0x10* 2.0 8.0x10* | hys 4 Voltage Feed- 1.3 8.0x10* 2.0 8.0x10*
back Ratio back Ratio ~ . ) :

hob 4 Output 0.3 1.0umho 0.3 1.0zmho| he 4 Output 0.5 5.0pumho '0.6 5.0umho
Conductance Conductance

+ NOTE: These Numerals Apply to the Fairchild FACT Program.

—
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GENERAL DESCRIPTION - The Fairchild 2N743 and 2N744 are NPN silicon PLANAR

high-speed saturated

1i ions

They are

tal type circuits.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures
Storage Temperature

Opera'ting Junction Temperature

Lead Temperature (Soldering, 10 sec time limit)

Maximum Power Dissipation

d for use in

tr

itable for most satellite and conventional, small-signal, RF, and digi-

~65°C to +300°C
175°C Maximum
230°C Maximam

2N743 - 2N744
NPN HIGH-SPEED SATURATED SWITCHES

'SILICON PLANAR* EPITAXIAL TRANSISTORS

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N2369A

PHYSICAL DIMENSIONS
in ;mrmd ance with

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.0 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage 20 Volts
Vego Collector to Emitter Voltage [Note 4] 12 Volts
vEBO Emitter to Base Voltage 5.0 Volts
‘IC Collector Current 200 mA
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 2N743 . 2N744
Symbol Characteristic Min. Max. Min. Max, Units Test Conditions
hFE DC Current Gain 20 60 40 120 Ic= 10 mA VCE=O.35 v
hFE(—55°C) DC Current Gain 10 20 IC= 10 mA VCE=0. 3BV
hpg DC Pulse Current Gain [Note 5] 10, 20 15=100 mA Vop= 1.0V
hFE DC Current Gain 10 20 'Ic= 1.0 mA VCE=0‘25 v
VCE(sat) Collector Saturation Voltage (T A=l'10°C) 0.35 0.35 Volt IC= 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage (T A=170"C) 1.0 1.0 Volt IC=100 mA IB = 10 mA
VBE(sat)” Base Saturation Voltage 0.65 0.85 0.65 0.85 Volt IC= 10 mA [B = 1.0 mA
VBE(sat) Base Saturation Voltage (T, = -55°C) 1.1 1.1 Volts IC= 10 mA Iy =10 mA
Vpg(at) Base Saturation Voltage (pulsed) [Note 5] 1.5 1.5 Volts 1o=100mA Iy = 10mA
Vo, (sat) Base Saturation Voltage (pulsed) [Note 5] 1.6 1.6 Volts 1.=100mA I, = 10mA
BE > C B
Ty = -65°C
hie High Frequency Current Gain (f =100 Maz) 9.0 9.0 dB IC= 10 mA VCE 0V
Cob Output Capacitance 5.0 5.0 pF IE o VCB= 5.0V
IcBo Collector Cutoff Current 1.0 1.0 kA Ig= 0 Vep= 20V
ICES Collector Cutoff Current 1.0 1.0 . pA vCE =20V VBE— 0
ICE (100°C) Collector Cutoff Current 30 30 uA VCE =10V VBE =0.35V
ICES(HO"C) Collector Cutoff Current 100 100 HA VCE =20V VBE= 0
IEBO Emitter Cutoff Current 10 10 KA lc= [} VEB= 5.0V
VCEo(sust) Collector to i Voltage 12 12 Volts I,= 10mA I = 0
[Notes 4 and 5] . (pulsed)
T, Charge Storage Time Constant (see Fig. 1) 14 . 18 nsec I.=I, =1, =10 mA
s . c™'B,"'B,” "
[Note 6]
Ton Turn On Time (see Figure 2) 12 ) 12 nsec =100 mA. IB =40 mA,
1
(Circuit Condition 2) IB =20 mA
. . 2
Ton Turn On Time (see Figure 2) o . 16 16 nsec IC; 10 mA, IB =3.0mA,
(Circuit Condition 1) IB‘= 1.5 mA
2
TQff . Turn Off Time (see Figure 2) 24 . 24 nsec lc— 10 mA Ig =3.0 mA,
(Circuit Condition 1) IBl= 1.5 mA
2
.Totf Turn Off Time (see Figure 2) 40 © 45 nsec IC=100 mA IB = 40 mA,
(Circuit Condition 2) ) IB‘ = 20 mA
2
* Planar is a patented Fairchild process.
(1) These ratings are limiting values above which the ser of any device may be
(%) These are steady siate limits. The factory should be on & pused or low duiy cycle operations. EmEmmme e
of 175°C and junction-t thermal of 150°C/watt (derating factor of 6.7 mW/ °C);

) These ratings give a junction
thermal resi of 500°C/watt factor of 2.0 mW/C).
4) Raung 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 usec; duty cycle = 2%,
(6) Measured on Sampling Scope. PW >

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FIGURE 1
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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 '

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

e with

3) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)

Makimum Temperatures

Storage Temperature -65°C to + 175°C
Operating Junction Temperature ) 175°C Maximum
Maximum Power Dissipation 3
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) -7 1.0 Watt
at 25°C Ambient Temperature (Notes 2 and 3) ;'vj- 0.3 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage 25 Volts
Vogr  Collector to Emitter Voltage (Rgp = 10Q) (Note 4) 20 Volts
VCEO Collector to Emitter Voltage (Note 4) 15 Volts
vEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 50 mA

ELECTRICAL ‘CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic Min.  Max, Units Test Conditions
hFE DC Current Gain 40 120 Io = 10 mA VCE = 1,0V
VCE(sat) Collector Saturation Voltage 0.6 Volts Ic = 10 mA I = 1.0 mA
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts IC = 10 mA IB = 1.0 mA
Iepo Collector Cutoff Current 0.5 puA Iy = 0 Vep = 15V
ICBO Collector Cutoff Current 10 pA IE = 0 VCB = 25 V
lCBO(l'.SO"C) Collector Cutoff Current 30 uA L 0 VCB =15 V
ICER Coll.ector-Emitter Cutoff Current 10 uA VCE = 20 V RBE = 100 KQ
Resistance Return
‘IEBO Emitter Cutoff Current 10 pA IC = 0 VEB = 5.0V
i = ' = = 50V
Cobo Output Capacitance (f = 1.0 MHz) 5.0 pF I 0 Vep 0
hfe High Frequency Current Gain (f = 100 MHz) 2,0 IE = -10 mA vCE = 10 V
BVCER Collector-Emitter Breakdown Voltage, 20 Volts IC = 10 mA RBE = 10 Q
Resistance Return (Note 4) (pulsed)
BVCEO Collector-Emitter Breakdown Voltage, 15 Volts IC = 10 mA IB = 0
Open Circuit (Note 4) (pulsed)
L _Charge Storage Time Constant (Note 5) 35 nsec I. = 10 mA Voo © 10 v
on Turn On Time (Note 6) 40 nsec Voo = 3.0V R, = 210Q
tost Turn Off Time (Note 6) ’ 75 nsec VCC = 3.0V RL = 270 Q
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 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 2, 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) R, = 1kQ, Ig; =15, = 10mA (see Figure 2)
(6) I3, =3.0mA, I, = 1.0 mA, t >400 nsec, duty cycle <2%, (see Figure 1).

FAIRCHILD

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

9-52



FIGURE 1
Turn-On and Turn-Off Circuit
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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. '

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-18) outline

ABSOLUTE MAXIMUM RATINGS (Note 1) 19504 -
1788 L 20
209
Maximum Temperatures |
|+ 030 MAX
Storage Temperature -65°C to +300°C
Operating Junction Temperature 175°C Maximum
3 LEADS
Maximum Power Dissipation glf‘ DIA
10
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt

Maximum Voltages and Current

vCBO Collector to Base Voltage 40 Volts
VCER Collector to Emitter Voltage (RBE =10Q) 20 Volts
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 200 mA

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

Symbol Characteristic Min. Max. Units Test Conditions

s s
hFE DC Current Gain 20 60 IC 10 mA VCE = 1,0V
VCE(sat) Collector Saturation Voltage 0.25 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts Ic = 10 mA IB = 1.0 mA
ICBO Collector Cutoff Current 250 nA IE = 0 VCB =25 V
ICBO(ISO C) Collector Cutoff Current 30 A IE = 0 Vc]3 =256 V
hfe High Frequency Current Gain (f = 100 MHz) 2.0 IC = 10 mA VCE =10 V
Cobo Output Capacitance (f = 1.0 MHz) 3.5 pF IE = 0 VCB =10 V
ts Storage Time (Note 4) 10 nsec lC = 10 mA VCC =10 V
ton Turn On Time (Note 5) 16 nsec IBl = 3.0 mA IBZ = 1.0 mA
L Turn Off Time (Note 5) 30 nsec Ig 3.0 mA Igy = 1.0 mA
BVCBO Collector to Base Breakdown Voltage 40 Volts IE = 0 IC = 100 pA
BVCER Collector to Emitter Breakdown Voltage (RBE =10Q) 20 Volts IC = 1.0 mA VBE = 0
BVEpo Emitter to Base Breakdown Voltage 5.0 Volts I = 0 Ip = 100 A

* 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 150°C/Watt (derating
factor of 6.67mW/°C); junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2. 0 mW/°C).

4) Ig; = 10mA, Iy, = 10mA, Ry = 1ke, (see Figure 2).

(5) Vee = 3-0V, Ry = 2709, (see Figure 1).
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FAIRCHILD TRANSISTOR —TYPE 2N783

FIGURE 1

TURN-ON AND TURN-OFF CIRCUIT
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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 PHYSICAL DIMENSIONS
designed for high-speed saturated switching applications. It is suitable for most satellite and con- in accordance with
ventional, small signal, RF, and digital type circuits. JEDEC (TO-18) outline

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures .
Storage Temperature -65°C to +175°C

Operating Junction Temperature 175°C Maximum

Lead Temperature (Soldering, 10 sec time limit) ' 240°C Maximum
Maximum Power Dissipation )

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] ) 1.0 Watt

at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt Emitter

Maximum Voltages and Current

\% CBO Collector to Base Voltage ’ ) 40 Volts

v CES Collector to Emitter Voltage ‘ ., 30 Volts

VEBO Emitter to Base Voltage 5.0 Volts

IC Collector Current 200 mA

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS

hep DC Pulse Current Gain [ Note 4] 25 I, = 10mA Vg =10V
VCE (sat) Collector Saturation Voltage 0.25 Volt IC = 10 mA IB = 1.0 mA
VCE(sat) ) Collector Saturation Voltage 0.4 Volt IC = 50 mA IB = 50V
VBE(sat) Base Saturation Voltage 0.9 Volt IC = 10 mA IB = 1.0 mA
hf o High Frequency Current Gain (f = 100 mc) 3.5 IC = 10 mA VCE = 15V
fT Gain-Bandwidth Product (f = 100 mc) 350 me Ic = 10 mA Veg = 18 \%
ICBO Collector Cutoff Current 0.5 HA IE = 0 VCB = 20V
IsBo (150°C) Collector Cutoff Current 30 BA Ip = o0 Vep = 20V
ICES Collector Cutoff Current 10 HA VCE = 30V VB’E = 0
Cob Output Capacitance 4.0 pf IE = (1] VCB = 10V
Ts Charge Storage Time Constant 25 " nsec See Figure 1

Ton Turn On Time 35 nsec See Figure 2

T off Turn Off Time 75 nsec Seg Figure 2

BVCBO Collector to Base Breakdown Voltage - 40 Volts IC = 100 pA IE

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE " = 100 pA 1 c = 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) 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 2.0 mW/°C).

(4) Pulse Conditions: length <300 usec; duty cycle < 2%.

FAIRCHILD
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FAIRCHILD TRANSISTOR 2N834 : |
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2N835
NPN HIGH-SPEED SWITCH

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR -

FOR IMPROVED PERFORMANCE

GENERAL DESCRIPTION - The Fairchild 2N835 is an NPN silicon PLANAR epitaxial transistor designed specifically SEE FAIRCHILD 2N2369A

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

PHYSICAL DIMENSIONS
in accordance with

ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (TO-18) outline
Maximum Temperatures {‘;g DIA =1 i
Storage Temperature -65°C to +175°C ' R ] DIA
Operating Junction Temperature 175°C Maximum | 030 MAX
Lead Temperature (1/16" + 1/32" from case for 10 sec) 240°C Maximum i
Maximum Power Dissipation ‘500]3 MIN.
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt |
at 25°C Ambient Temperature (Notes 2 and 3) ) 0.3 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage 25 Volts
VCES Collector to Emitter Voltage 20 Volts
VCEO Collector to Emitter Voltage 20 Volts
vEBO Emitter to Base Voltage 3.0 Volts
IC Collector Current 200 mA

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

Symbol Characteristic Min, Max. Units Test Conditions

hFE DC Current Gain 20 Ic =10 mA VCE =10V

VCE(sat) Collector Saturation Voltage 0.3 Volts IC =10 mA IB =1.0 mA

VBE(sat) Base Saturation Voltage 0.9 Volts I =10mA Iz =1.0mA

heo High Frequency Current Gain (f = 100 MHz) 3.0 Ic =10 mA VCE =15V

f,r Gain-Bandwidth Product 300 MHz IC =10 mA VCE =15V

IcBoO Collector Cutoff Current 0.5 nA I =0 Vep= 20V

ICBO(150°C) Collector Cutoff Current 30 LA I =0 vCB =20V

ICES Collector Cutoff Current 10 LA VCE =20V VBE = 0

IEBO Emitter Cutoff Current 10 LA I. =0 Vggp=3.0V

C ob Output Capacitance 4.0 pf IE =0 VCB =10V

T on Turn On Time 20 nsec See Figure 2

'l‘off Turn Off Time 35 nsec See Figure 2

15 Charge Storage Time Constant 35 nsec See Figure 1

BVCBO Collector to Base Breakdown Voltage 25 Volts IC =10 pA IE = 0

BVEBO Emitter to Base Breakdown Voltage 3.0 Volts IE =10 uA IC = 0

* 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 150°C/watt (derating factor
of 6.67 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C).

FAIRCHILD
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FIGURE 1—Charge sidrage time constant measurement circuit
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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 TO-18 outline. It is designed as ahigh-irequency

PHYSICAL DIMENSIONS
n accordance with
JEDEC (TO-18) outline

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

with the 2N916. Typical {., is 150 mc.

T

ABSOLUTE MAXIMUM RATINGS [ Note 1]

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

Storage Temperature

Operating Junction Temperature

Lead Temperature (Soldering, No Time Limit)
Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 1.2 Watts
at 100°C Case Temperature [Note 2 & 3] .68 Watt
at 25°C Ambient Temperature .36 Watt
Maximum Voltages
VCBO — Collector to Base Voltage -25 Volts
Veogr — Collector to Emitter Voltage (R < 10 @) [Note 4] -25 Volts
Vego — Collector to Emitter Voltage [Note 4] -18 Volts
VEBO — Emitter to Base Voltage -5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min. Max. Units Test Conditions
hFE DC Pulse Current Gain [ Note 5] 20 IC = 10 mA VCE =-5.0V
VBE(sat) Base Saturation Voltage -1.0 Volts Ic =10 mA Ig= 1.0mA
VCE(sat) Collector Saturation Voltage -1.0 Volts IC =10 mA IB = 1.0 mA
hfe High Frequency Current Gain 1.0 IC =10 mA VCE = -15V
f = 100 mc
Cob Output Capacitance 9.0 pf IE =0 VCB = -10V
CTE Emitter Transition Capacitance 11 pf | IC =0 VEB =-0.5V
ICBO Collector Cutoff Current 10 myA IE = 0 VCB = -15V
Oy 3 -
ICBO(IBO C) Collector Cutoff Current 25 LA IE = 0 VCB = -15V
BVCBO Collector to Base Breakdown -25 Volts IC =10 pA IE = 0
Voltage [ Note 4] :
VCER(sust) Collector to Emitter Sustaining -25 Volts IC =30 mA RBE = 10Q
Voltage [Note 4] ‘ (pulsed)
BVEBO Emitter to Base Breakdown -5.0 Volts IC =0 IE = 10 pA
Voltage

(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 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).
(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 usec; duty cycle < 1%.

2N9I6 2N9I6
-15V

100 O 100 0
-1.5V ‘ -5V
2NB69 2N869

N
OUTPUT

100 0 ;oon§3.9x-§3.9k 100 0

2K

+20 V_

COMPLEMENTARY HIGH SPEED NON-SATURATED
STEERING LOGIC CURRENT

tpd < 5 nsec/stage

9-61



2N869A
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

The 2N869A is a 550 mc PNP diffused silicon PLANAR epitaxial transistor designed for saturated

and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is PHYS|CAL D|MEN$|0NS
also suitable for most small-signal RF amplifier applications. This transistor is designed to meet in accordance with
the environmental requirements of MIL-S-19500. JEDEC (TO-18) O‘itj'cne
ABSOLUTE MAXIMUM RATING [Note 1] 19508 - 2090
Maximum Temperatures
Storage Temperature —65°C to +200°C A
Operating Junction Temperature 200°C Maximum Seating !
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum Plane
Maximum Power Dissipation . 3 LERDS H H H 500 MIN
Total Dissipation at 25°C Case Temperature 1.2 Watts 01624 '
[Notes 2 and 3] ~ - 100
at 100°C Case Temperature 0.68 Watt 050 —~= Base
[Notes 2 and 3] Emitter Collector
at 25°C Ambient Temperature 0.36 Watt

[Notes 2 and 3]
Maximum Voltages and Current

Veso Collector to Base Voltage —25 Volts
Vceo Collector to Emitter Voltage [Note 4] —18 Volts
Vo Emitter to Base Voltage —5.0 Volts
Ilc  Collector Current 200 mA

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS

he: DC Pulse Current Gain [Note 5] 40 75 120 lc=30mA Veg=-05V

he: DC Pulse Current Gain [Note 5] 30 67 lce=10mA Vg=-03V

he: DC Pulse Current Gain [Note 5] 25 30 lce =100mMA Vege=—10V

Ve (sat) Collector Saturation Voltage —0.07 —0.15 Volts Ic=10mA ls= 1.0 mA

Ve (sat) Collector Saturation Voltage —0.1 —0.2 Volts Ic=30mA lg=3.0mA

Vce (sat) Collector Saturation Voltage —0.28 —0.5 Volts Ilc=100mA Iz=10mA

he. High Frequency Current Gain 4.0 5.5 lc=10mA Vg=-—15V
(f =100 mc)

Vceo (sust)  Collector to Emitter Sustaining —18 Volts Ilc =10 mA lg=0
Voltage [Notes 4 and 5] (pulsed

ton Turn On Time [Note 6] 23 50 nsec Ic=30mA I3 =<15mA

tos Turn Off Time [Note 6] 34 80 nsec Ic=~30mA I =15mA

] . lp =~ —1.5mA
Additional Electrical Characteristics on page 2.

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 usec; duty cycle =1%.
(6) See switching circuit for exact values of I, Iy, and I,.
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- mA

IC - COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT

Ic - COLLECTOR CURRENT - mA

FAIRCHILD TRANSISTOR 2N869A

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 40 95 120 lc=10mA Ve=-50V
hi: (—55°C) DC Pulse Current Gain [Note 5] 17 43 lc=30mA Ve =-05V
Vee (sat) Base Saturation Voltage —0.78 —0.92 -0.98 \Volts lce =10 mA Is=10mA
Ve (sat) Base Saturation Voltage —-0.85 -—1.1 -1.2 Volts lc =30 mA ls =3.0mA
Vee (sat) Base Saturation Voltage —1.4 —1.7 Volts lce=100mA [L=10mA
lees Collector Reverse Current * 0.05 10 nA Vee = —15V Ve =0

Icso (150°C) Collector Cutoff Current 0.1 25, pA Vee = —15V le=0

Cob Output Capacitance 3.0 6.0 pf Vee= =50V =0

Cre Emitter Transition Capacitance 3.8 6.0 pf Ve=—-05V Ilc=0

BVcio Collector to Base Breakdown Voltage —-25 Volts lc =10 ¢A le=0

BVces Collector to Emitter Breakdown Voltage  —25 Volts lc =10 ¢A Ve =0

BVeso Emitter to Base Breakdown Voltage —-5.0 ’ Volts le =10 pA le=0

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

ACTIVE REGION SATURATION REGION PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT
-10 . -100 -100 200
> 4 Tp - 15°C 1,15 \ 150 Veg * -5.0V
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viv.oaimlF y/rar el ol :
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ecavanmiy 2 i N5 s
ST 8 o 6 il B ZEnN
BES g Z=cally ] A N
Y - A -o2mh L4 l ’ ’ S LA [-557CT ]
-20 © -2 7 I © -2 gy * ol —1
1 _0.0% = g0 = 3(] I & L+
1g-0 0 I 0 \ml I n/
=50 -10 -5 -2 -3 -3 -3% -02  -04 -0.6  -08 -L0 0 -02 -04 -0.6 -08 -L0 -2 -0.1 -10 -10 -100 -200
Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS Vee - COLLECTOR-EMITIER VOLTAGE - VOLTS Vge - BASE-EMITIER VOLTAGE - VOLTS I¢ - COLLECTOR CURRENT - mA
COLLECTOR SATURATION VOLTAGE
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-10 T -100 -100— o L0
A, /1, | W5 T2 | ST 1z HIE g lc-rm{,’
DAL a4 LD Hs ; )
A4S A A I ] LN - NI 05 —
- 5 B e E oo g 7
A 7 // | . ) /4 g ' bl w B g 7
oo S A £ w e 1 148 EI [[roaml | 3 o2
a4V 3 AN | K1 8 3 : 4
/ I < g 1 > — ' = 1%5°C
-40 Qv““ , g -0 }— 4/»‘“& g « g l ’ 3
/1] 3 -0.8mA 3 E; | § 0.0 [—55°C . —
T | L el Hj :
— | - 0,01 mA | Al I ” I s @
f“"’""L_I' 150 1g-0 y 3
o 8 3 8 0 11 Bon
0 5.0 -10 15 -® -5 -3 -% 0 -0z  -0&  -06 -08 Lo 02 g4 0.6 -08 L0 -L2 1.0 5.0 10 S0 10 200
Vcg - COLLECTOR -EMITTER VOLTAGE - VOLTS Vcg - COLLECTOR-EMITTER VOLTAGE - VOLTS Vge - :AS(-EMmEﬂ VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA
BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
-10 - 100 . -100 © 20—
REgVa )| Taooe RNV Z T T Tesec 3| |= | 3 10101 )
SRS / T ] 5.5 mA e ] By i i o
Y Fadpe-d & < _m-5.0mA~ =20 1 < -8 gl s g 16 y,
Sy / [ € 4.5 mA— A T ] ¢ < = /
F > ¥ s ' - 4.0 mA ﬂrmﬁ e N | | 2
13 - 3.5 mA' - = z
-6.0 > & /1 g ) 4, s £ 0 2 2 < d
2oLt o] AT |
o) =
AL s g . |_[-Lom £ . LI g [ LH—TT-T LY
VT /1] E} 08 mA ! = ] E T )
7 T o © =0.6 mA © -
P ' A ! I I l g T |
-2.0 — © - -0.4mA o -0 S -0.4
_g.0AMA dom - l I 3
= -0. 1 %
Erres A o s IHIEm | 5
EEC NSRS DY Y R 0 -0z -04  -06 -08 -L0 0 -0z -04 -06 -0.8 -L0 L2 %61 oI 10 “100 -200
Vce - COLLECTOR-EMITIER VOLTAGE - VOLTS Vce - COLLECTOR-EMITIER VOLTAGE - VOLTS Vgg - BASEEMITIER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer

9-63



- COLLECTOR - BASE REVERSE CURRENT - nA
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TYPICAL ELECTRICAL CHARACTERISTICS
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FM870 - 2N1889
FM871 - 2N1890

2N870
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‘reIlablllty 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
irpdproved F?.rformance in high frequency circuits such as electrostatic deflection amplifiers for CRT's and high level
video amplifiers.

These tra_nsistors are designed to meet the environmental requirements of MIL-S-19500.

ABSOLUTE MAXIMUM RATINGS [Note 1] FM870
FM871

2N1889
2N1890

—65°C to +300°C All Units
200°C Maximum All Units

2N870

2N871
Maximum Temperatures

Storage Temperature
Operating Junction Temperature

Maximum Power Dissipation

PHYSICAL DIMENSIONS

1n accordance with
JEDEC (TO-46) outline

230
209 DIA.
195 |
178 _| 085
065

Seating

Plane ] 7
040
MAX, 500 MIN.
3 LEADS

w101

NOTES: All dimensions in inches.
Leads are gold-plated Kovar
Lead No. 3 nternally :omuma to case

FM870 o FM871

PHYSICAL DIMENSIONS

1n accordance with
JEDEC (TO- 5) outiine

335, 310“"
sosﬂll
125 260
009 240
4
Seating " [
Plang T ] “
3 LEADS 7 15 MIN
oon | ] [

NOTES: All dimensions i inches
Leads are goid-plated kovar
Collector internally connected to case
Package weight 1s 1.1 grams

2N1889 o 2N1890

Total Dissipation at 25°C Case Temperature [Note 2 and 31 4.0 Watts 3.0 Watts 1.8 Watts
at 100°C Case Temperature [Note 2 and 3] 2.3 Watts 1.7 Watts 1.0 Watt
at 25°C Ambient Temperature 0.375 Watt 0.8 Watt 0.5 Watt
Maximum Voltages
Veso  Collector to Base Voltage 100 Volts 100 Volts 100 Volts
Vern  Collector to Emitter Voltage (Ree < 102)(Note 41 80 Volts 80 Volts 80 Volts
Veeo  Collector to Emitter Voltage [Note 4] 60 Volts 60 Volts 60 Volts
Veso Emitter to Base Voltage 7.0 Volts 7.0 Volts 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N870-FM870 2N871-FM871
2N1889 2N1890
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS  TEST CONDITIONS
hee DC Pulse Current Gain[Note5] 40 75 120 100 130 300 le =150mA Vee =10V
hee DC Pulse Current Gain [Note 5] 35 80 135 lc= 10mA Vee=10V
hee (—55°C) DC Pulse Current Gain [Note 51 20 40 65 le= 10mA Ve =10V
re DC Current Gain 20 50 95 le=01mA Vee=10V
Vee (sat) Base Saturation Voltage 08 09 08 09 Volts lc= 50mA ls=50mA
Vee (sat) Collector Saturation Voltage 06 12 035 1.2 Volts Ic= 50mA ls =5.0mA
Vee (sat) Base Saturation Voltage 09 13 09 13 Volts lc=150mA |z=15mA
Vee (sat) Collector Saturation Voltage 25 50 13 50 Volts lc=150mA 1o =15mA
hte Hi%h Frzeg(,x\;‘aﬂcy Current Gain 25 4.0 30 5.0 le= 50mA Vee=10V
= ¥4 .
Cobe Output Capacitance 13 15 13 15 pF le= 0 Ves = 10V
Cre Emitter Transition Capacitance 60 85 60 85 pF le= 0 Ves =05V
lcso Collector Cutoff Current 04 10 04 10 nA = 0 Ves =75V
lcso (150°C) Collector Cutoff Current 10 15 1.0 15 4A k= 0 Ves =75V
BVcso Co\l/leﬁtor to Base Breakdown 100 100 Volts lc= 0 le =0.1mA
oltage
Ve (sust) Collector to Emitter Sustaining 80 80 Volts lc =100mA Re <109
Voltage [Note 4] (pulsed)
Veeo (sust) Collector to Emitter Sustaining 60 60 Volts lc= 30mA L=
Voltage [Note 41 (pulsed)
BVeso Em\;ttﬁr to Base Breakdown 7.0 7.0 Volts lc= 0 le=0.1mA
oltage
leso Emitter Cutoff Current 01 10 01 10 nA le= 0 Ves = 5.0V
* Planar is a patented Fairchild process.
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. See thermal network
on page 4 for typical pulse ratings.

(3) These ratings give a maximum junction temperature of 200°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 2N1889 and 2N1890 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 us; duty cycle = 1%.

PHYSICAL DIMENSIONS|

in accordance witl
JEDEC (T0-18) outlme

.230
195 DIA.
178 DA FF—=| 209
.030 210
MAX. 170
Seating L
Plane | /u u I
30L1E9ADS .500 MIN.
‘016 DIA.

.
046 AN 48
036 028

NOTES: Al dimensions in inches

Leads are gold-plated Kovar®
Lead No. 3 internally connected to case
Package weight is 0.44 gram

2N870 o 2N871

FAIRCHILD

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS FM870 ¢ 2N1889 ¢2N870
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FAIRCHILD TRANSISTORS FM870 ¢ FM871 ¢ 2N1889 ¢ 2N1890 ¢2N870 ¢2N871

SMALL SIGNAL CHARACTERISTICS (f = 1 KHZz)

Ic - COLLECTOR CURRENT - mA

Vee - COLLECTOR VOLTAGE - VOLTS

TYPICAL THERMAL EQUIVALENT CIRCUITS

FM870-2N1889 FM871-2N1890
2N870 2N871
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
his Input Resistance 20 269 30 20 275 30 ohms Jlc=10mA Vee=50V
hio Input Resistance 40 61 80 40 64 80 ohms le=50mA Ve =10V
heo Output Conductance 012 05 015 03 amho le=10mA Ve =50V
hes Output Conductance 0.14 05 016 03 amho  le=50mA Ve =10V
- hen Voltage Feedback Ratio - 052 1.25 092 1.50 x10¢ lc=10mA Ve =50V
‘he Voltage Feedback Ratio 0.59 1.50 - 084 150 x10¢ lc=50mA Ve =10V
The Small Signal Current Gain 30 72 100 50 125 200 le=10mA Ve: =50V
Che. Small Signal Current Gain. 45 80 150 70 149 300 le=50mA Vee=10V
hie " Input Resistance 23 3.5 kohms lc=10mA Vce =50V
hee Output Conductance 9.0 16.5 amho le=10mA Ve =50V
B Voltage Feedback Ratio 3.0 46 X104  le=10mA Vee=5.0V
TYPICAL QOM}MON BASE CHARACTERISTICS
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i . Fmero 2N1883 2N870 FMaTo 2N1889 2N8TO FM870 2N1889 2N870
FMB71 2N1830 2N8T1 UNITS FMaT 2N1830 2N871 UNITS FMeT1 2N1890 2N8T1 UNITS
§ . -5 5 °c/w €, = 50x10+ 50x10-¢ 50x10- joules/C 7, = 250x106  250x10-¢ 250x10-¢ sec
7 7 10 °C/W €, = 400x10-+ 570x10-¢ 400x10-+ joules/°C 7, = 2.8x103 ax10-* 4x107 sec
7 15 20 °C/W C,= ;103 5x102 3x10 joutes/*C T, = 20%107 75x10 60x102 sec
= 7 18 3 °C/W C, = 29x102 55x10-3 20x102 joules/°C 7, = 200x10-2 1 600x10-3 sec
= 360 125 240 °C/wW €, = 83x107  560x107 188x10-3 joules/°C o= 30 70 45 sec
R == Thermal resistance in degrees Centigrade per watt. 7 = Thermal time constant in seconds.
C = Thermal capacitance in joules per degree Centigrade. P = Power in watts,
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GENERAL DESCRIPTION - These NPN Double-Diffused Silicon Planar Transistors
are designed for small-signaltype applications, They replace grown junctionand mesa
types such asthe 2N333 through 2N336 and 2N1564 through 2N1566, Their improved
performance is reflected in lower noise... tighter parameter limits... lower

leakage... andimproved 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,

BVCBO

of 100 volts

and f,l’. of 80 MHz offer a wide range of applications in Class-A amplifiers.

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

Maximum Temperatures
Storage Temperature
Operating Junction Temperature

2N910
2N911
2N912

2N1973
2N1974
2N1975

-65°C to +300°C -65°C to +300°C

Maximum Power Dissipation (Notes 2 & 3)

+200°C Maximum +200°C Maximum

2N1973 « 2N1974 * 2N1975

N_PN SMALL SIGNAL
DIFFUSED SILICON PLANAR* TRANSISTORS

Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts
at 100°C Case Temperature 1.0 Watt 1,7 Watts
at 25°C Ambient Temperature 0.5 Watt 0.8 Watt
Maximum Voltages
VCBO Collector to Base Voltage 100 Volts 100 Volts
VCER Collector to Emitter Sustaining Voltage 80 Volts 80 Volts
VCEO Collector to Emitter Sustaining Voltage 60 Volts 60 Volts
Vepo Emitter to Base Voltage 7.0 Volts 7.0 Volts 2N910 2N911 2N912 2N1973 2N1974 2N1975
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N910 2N911 2N912
2N1973 2N1974 2N1975
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max, Units Test Conditions
hop DC Pulse Current Gain (Note 5) 75 135 35 70 15 42 Ic = 10 mA VCE =10 V
E DC Current Gain 35 100 20 45 10 .33 Ic= 0.1 mA Veg = 100 V
hFE(lso"C) DC Pulse Current Gain (Note 5) 30 50 15 30 10 15 Ic= 10 mA vCE =10 V
VBE(sat) Base Saturation Voltage 0.6 0.65 0.8 0.6 0.65 0.8 0.6 0.65 0.8 Volts = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0,13 0.4 0.13 0.4 0.16 0.4 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage 0.72 0.9 0.73 0.9 0.7 0.9 . Volts Ic = 50 mA IB = 5,0 mA
VCE(sat) Collector Saturation Voltage 0,22 1.2 0.22 1.2 0.24 1.2 Volts lc = 50 mA IB = 5.0 mA
hie High Frequency Current Gain 3.0 4.0 2,5 3.5 2.0 3.0 IC = 50 mA VCE =10 V
(f = 20 MHz) o
Cobo Output Capacitance 15 15 15 pF IE < 0 vCBg, 10V
Cibo Input Capacitance 85 85 85 pF =0 vEB =05V
NF Noise Figure (Note 6) 12 15 18 dB Ic = 0.3 mA VCE =10V
IGBO Collector Cutoff Current 25 25 25 muA IE =0 VCB =7 V
ICBO(ISO"C) Collector Cutoff Current 15 15 15 pA IE =0 VCB =7 Vv
BVCBO Collector to Base Breakdown Voltage 100 100 100 Volts IC = 100 pA IE =0
VCER(sust) Collector to Emitter Sustaining 80 80 80 Volts IC = 100 mA R. E <10 @
Voltage (Notes 4 and 5) (pulsed)
VCEo(sust) Collector to Emitter Sustaining 60 ) 60 60 Volts Ic = 30 mA IB =0
Voltage (Notes 4 and 5) . (pulsed)
BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 7.0 Volts IC ="0 IE = 100 uA
IEBO Emitter Current 25 25 25 muA Ic =0 VEB =50V

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

SMALL SIGNAL CHARACTERISTICS (f=1 kH2)

ISTORS 2N910e 2N1973

Symbol Characteristics Min, Typ. Max. Units Test Conditions

hte Small Signal Current Gain 76 125 200 IC = 1.0 mA vCE = 50V
hfe Small Signal Current Gain 80 140 200 IC = 5.0 mA VCE = 50V
hib Input Resistance 20 26 30 Ohms IC = 1.0 mA VCB 5.0 V
hib Input Resistance 4.0 6.0 8.0 Ohms IC = 5.0 mA VCB = 50V
hrb Voltage Feedback Ratio 0.75 3.0 x10—4 Ic = L0 mA vCB = 50V
hoy Voltage Feedback Ratio 0.95 40 x1074 Io = 50mA Vgg = 5.0V
hOb Output Conductance 0.13 0.5 umho IC = 1,0 mA VCB = 50V
hob Output Conductance 0.2 1.0 umho IC = 5.0 mA VCB = 5.0 V
hie Input Resistance 1000 1800 Ohms lc = 5.0 mA vCE = 5.0 V
hoe Output Conductance 20 100 umho Ic = 5.0 mA VCE = 50V

HIGH VOLTAGE
COLLECTOR CHARACTERISTICS*

TYPICAL ELECTRICAL CHARACTERISTICS

PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT

COMMON BASE CHARACTERISTICS

VERSUS COLLECTOR CURRENT
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* Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N911e 2N1974

SMALL SIGNAL CHARACTERISTICS (f=1 kHZ)

Symbol Characteristic Min, Typ. Max. Units Test Conditions
heo Small Signal Current Gain 36 65 90 Ic = 1.0 mA VCE = 5.0V
hee Small Signal Current Gain 40 70 100 ' Io = 50 mA Voo =50V
hib Input Resistance 20 25 30 Ohms lc = 1.0 mA VCB = 50V
h, Input Resistance 4.0 6.0 8.0 Ohms I. = 50 mA V = 50V
ib " C CB
hrb Voltage Feedback Ratio 0.45 1.25 x10 IC = 1.0 mA VCB = 50V
hrb Voltage Feedback Ratio 0.7 1,75 xlO-4 IC = 5.0 mA VCB = 50V
hoo Output Conductance 0.13 0.5 *  pmho Io = 10 mA Véa = 5.0 V
hOb Output Conductance 0.15 1.0 pmho IC = 5.0 mA vCB = 50 V
hie Input Resistance 600 1000 Ohms IC = 5,0 mA VCE = 50V
hoe Output Conductance .10 50 umho IC = 5.0 mA VCE = 50V
HIGH VOLTAGE
PULSED DC CURRENT GAIN COMMON BASE CHARACTERISTICS INPUT RESISTANCE VERSUS
. COLLECTOR CHARACTERISTICS* - VERSUS COLLECTOR CURRENT o VERSUS COLLECTOR VOLTAGE . COLLECTOR CURRENT
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FAIRCHILD TRANSISTORS 2N912¢ 2N1975

SMALL SIGNAL CHARACTERISTICS (f=1 kHZ)

Symbol Characteristic Min, Typ. Max, Units Test Conditions
hfe Small Signal Current Gain 18 38 50 IC = 1.0 mA VCE =50V
hfe Small Signal Current Gain 20 45 50 IC = 5.0 mA VCE = 50V
h.lb Input Resistance 20 26 30 Ohms IC = 1.0 mA VCB = 50V
h, Input Resistance 4.0 6.0 8.0 Ohms 1 5.0 mA V = 50V
ib _4 C CB
hrb Voltage Feedback Ratio 0.3 1.25 x10 Ic = 1.0 mA VCB = 50V
hy Voltage Feedback Ratio 0.5 175 x1074 I = 5.0 mA Vg =50V
hob Output Conductance 0.13 0.5 wmho IC = 1.0 mA VCB = 50V
: hob Output Conductance 0.2 1.0 pmho IC = 5.0 mA VCB = 50V
hi o  Input Resistance 350 600 Ohms I = 5,0 mA vCE = 50V
. hoe Output Conductance 8.0 25 pmho IC = 5].0 mA VCE = 50V
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 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) for the

2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and 2N912 97,3°C/Watt (derating factor of 10.3 mW/°C). Junction-to-ambient thermal resistance of

219°C/Watt (derating factor of 4,56 mW/°C) for the 2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and 2N912 350°C/Watt (derating factor of 2.86 mW/°C).
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I¢ - COLLECTOR CURRENT - mA

hgy - OUTPUT CONDUCTANCE - umhos

Rating refers to a high current poiht where collector-to-emitter voltage is lowest, For more information send for Fairchild Publication APP-4/2.
Pulse Conditions: length = 300 usec; duty cycle <2%.
Frequency = 1000 ‘Hz, 200 Hz bandwidth, Rg = 510 Q.

- TYPICAL ELECTRICAL CHARACTERISTICS

INPUT RESISTANCE VERSUS
COLLECTOR CURRENT

—
Veg =5V |
t o= IkH
£ 4000
E
)
w
2 3000
A
Z
]
A\
= 2000 =
g \2.
- 1 (34
I 2
>
= 1000 —\—0-
o]
0 < I }
0 4 8 2 G 20

oe — OUTPUT CONDUCTANCE - pmhos

h

Vg = EMITTER TO BASE VOLTAGE - VOLTS

I¢ - COLLECTOR. CURRENT - mA

OUTPUT CONDUCTANCE
VERSUS COLLECTOR CURRENT

=TT
| Ve = 5v
t o= 1k
0
©
v,
7Y
Vv
o 27
o //
10 4\%(// ;
p
= ! 1
° ’ R 20

0
I¢ - COLLECTOR CURRENT - mA

EMITTER-BASE ON VOLTAGE
o VERSUS JUNCTION TEMPERATURE

N

\<|OZ"(.)AMA___.
TN

06

) 4

&
"
35

04

02

HVeg =5V

0
-100  -50 0 50 100 150 200

Ty - JUNCTION TEMPERATURE - °C




2N914
' NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER

'DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTQR

GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar Epitaxial
Transistor encased in the JEDEC TO-18 package. It provides improved operation over the

PHYSICAL DIMENSIONS
popular 2N706 and 2N708, andalsogives greater latitude incircuit design., The Planar structure in accordance with

n ac

provides low leakage currents, wide beta range, and superior reliability. The epitaxial feature JEDEC (TO-18) outline
gives an extremely low VCE(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 -65°C to +300°C
Ope: ating Junction Temperature 200°C Maximum
Lead Temperature (Solder, No Time Limit) 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt

Maximum Voltages

VCBO Collector to Base Voltage 40 Volts
VC ER Collector to Emitter Voltage (RBE <10Q) (Note 4) 20 Volts
VCEO Collector to Emitter Voltage (Note 4) 15 Volts
vEBO Emitter to Base Voltage 5.0 Volts

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

Symbol s u];:r'ﬁ: Characteristics Min. Typ. Max, Units Test Conditions
*hFE la DC Pulse Current Gain (Note 5) 30 - 55 120 Ic = 10 mA VCE 1.0V
hFE(.-55°C) 4 DC Pulse Current Gain (Note 5) 12 28 IC = 10 mA vCE = 1.0V
hFE 4 B DC Pulse Current Gain (Note 5) 10 17 Ic = 500 mA VCE = 50V
*VBE(sat) la Base Saturation Voltage 0.70 0.74 0.80 Volts IC = 10 mA IB = 1,0 mA
*VCE(sat) la Collector Saturation Voltage 0.40 0.70 Volts Ic = 200 mA IB = 20 mA
VCE(sat) 4 Collector Saturation Voltage (Note 6) 0.20 0.25 Volts IC = 10 IB
(-55°C to +125°C) )
h 4 High Frequency Current Gain 3.0 3.7 =20 mA V., = 10 V
fe (€ = 100 Mc) e CE
(o} obo 4 Output Capacitance 45 6,0 pf IE =0 VCB = 10 V
[o] ibo 4 ; Input Capacitance ’ o 9.0 pf IC =0 VEB =05V
TNOTE: These numerals apply to the Fairchild FACT Program,
*NOTE: FACT Program End-Point Measurement Parameter. Additional Electrical Characteristics on page 4
R : 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 2N914

TYPICAL COLLECTOR AND BASE CHARACTERISTICS *

ACTIVE REGION
COLLECTOR CHARACTERISTIC

SATURATION REGION

COLLECTOR CHARACTERISTICS

BASE CHARACTERISTICS
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* Single family characteristics on Transistor Curve Tracer
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FAIRCHILD TRANSISTOR 2N914

TYPICAL SMALL SIGNAL COMMON EMITTER "Y"” PARAMETERS

INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT AND

OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT AND

FORWARD TRANSFER
ADMITTANCE VERSUS
COLLECTOR CURRENT AND

REVERSE TRANSFER ADMITTANCE’
VERSUS COLLECTOR CURRENT
AND VOLTAGE-INPUT

Ty = TURN ON BASE CURRENT - mA

Ig; - TURN ON BASE CURRENT - mA
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FAIRCHILD TRANSISTOR 2N914 | :

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

Symbol Sugﬁ)ig Characteristics Min. Typ. Max. Units Test Conditions
*ICBO 1b Collector Cutoff Current 4.0 25 muA IE =0 VCB = 20 V
ICBO(150°C)‘ 4 Collector Cutoff Current 3.0 15 MA IE =0 VCB =20 V
BVCBO Collector to Base Breakdown Voltage 40 Volts Ic = 1.0 pA IE =0
VCER(sust) 4 Collector to Emitter Sustaining Voltage 20 Volts Ic = 30 mA RBE <10 @
B ) (Notes 4 and 5) (pulsed)
VCEd(s“St) la Collector to Emitter Sustaining Voltage 15 , Volts IC = 30 mA IB =0
. (Notes 4 and 5) (pulsed)
BvEBd ‘ ) Emitter to Base Breakdown Voltage 5.0 Volts Ic =0 IE = 10 pA
"’IEBO Lo ‘ b,  Emitter Current 0.007 0.1 LA IC =0 VEB = 40 V
I'CEX(125°C) 4 Collector Current 3.0 10 LA VCE = 20 V VBE = 40,25V
Ts - 4 Co Charge Storage Time Constant (Notes 7 and 8) 13 20 nsec IC =1 ;% 20 mA, IBZ N -20 mA
tier 4 Turn On Time (Note 8) 25 40 nsec I, ™ 200 mA, I 1 ~ 40 mA
tg o 4 Turn Off Time (Note 8) 25 40 nsec Ic ~ 200mA, [B 1% 40 mA, IB g ® -20mA
‘ TNO’I‘E: /Tg)ése numerals apply to the Fairchild FACT Program.
*NOTE: 'I_?‘ACT Program End-Point Measurement Parameter.

NOTES: ;
(1) These ratings are lirhiting 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 (derating factor of 6.9 mW/°C); junction-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C).

(4) Rating réfers toa high currexit ‘point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Pulse conditions: Length = 300 usec; duty cycle = 1%.

(6) Ic = 1.0 mA through 20 mA. )

(7) Measured on Sampling Scope. PW > 200 nsec.

(8) See switching circuits for exact values of IC, IB I and IBZ‘

R R RE
FAIRCHILD

SRR S
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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'2N915 - 2N916
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- PHYSICAL DIMENSIONS

cillator applications. in. accordance with
JEDEC (TO-18) outline

2%

o fo
¥
ABSOLUTE MAXIMUM RATINGS [Note 1] 039 210
Seating 1—

Maximum Temperatures Plane - 1~ |
Storage Temperature —65°C to 4+300°C 3 LEADS- 500 MIN
Operating Junction Temperature 200°C Maximum 8120”‘ H H H '
Lead Temperature (Soldering, No Time Limit) 300°C Maximum N

~-.100

Maximum Power Dissipation Base
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts Y Cotecter

at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt

Maximum Voltages 2N915 2N916
Vo Collector to Base Voltage 70 Volts 45 Volts
Voo Collector to Emitter Voltage [Note 4] 50 Volts 25 Volts
Vo Emitter to Base Voltage 5.0 Volts 5.0 Volts

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

1 FACT 2N915 2N916
SYMBOL Subgroup CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS
*hee la DC Pulse Current Gain [Note 5] 50 110 200 lc=10mA V=50V
hee 4 DC Pulse Current Gain [Note 5] 50 100 200 lce=10mA V=10V
*Vie (sat) la Base Saturation Voltage 0.77 0.9 0.78 0.9 Volts le =10 mA ls = 1.0 mA
*Vee (sat) la Collector Saturation Voltage 045 1.0 0.25 0.5 Volts le = 10 mA ls = 1.0 mA
hs. 4 High Frequency Current Gain 25 3.6 3.0 4.0 lc=10mA V=15V
(f =100 mc)
Cos 4 Output Capacitance 3.0 3.5 pf le=0 Ve = 10
Cob 4 Output Capacitance 4.2 6.0 pf le=0 Vee = 5.0V
Cre 4 Emitter Transition Capacitance 6.5 10 6.5 10 pf le=0 Ve =05V
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 usec; duty cycle =1%.

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

FAIRCHILD

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 2N915 ‘

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

SYMBOL T FACT CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS
Subgroup ‘

*leso - v 1b  Collector Cutoff Current 0.8 10 nA k=0 Ves = 60 V
Icso (150°C) 4. Collector Cutoff Current 0.5 30 rA =0 Ve =60V
BVceo la Collector to Base Breakdown Voltage 70 Volts le=0 lc = 100 pA
Veeo (sust) la Collector to Emitter Sustaining Voltage 50 Volts lc =10 mA le=0

_ [Notes 4 and 5] i ‘(pulsed)
BVeso ~ la  Emitter to Base Breakdown Voltage 5.0 Volts le = 10 A le=0
r'C. 4 Collector Base Time Constant (f = 40 mc) 170 300 psec le=10mA Vu=10V
T NOTE: These Numerals Apply to the Fairchild Fact Program
* NOTE: FACT Program End-Point Measurement Parameter
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* CUI.I.ECTOR‘CHARACTERISTIGS*
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FAIRCHILD TRANSISTOR 2N915

TYPICAL ELECTRICAL CHARACTERISTICS
INPUT ADMITTANCE VERSUS INPUT ADMITTANCE VERSUS HIGH FREQUENCY
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FAIRCHILD TRANSISTORS 2N915°2N916

TYPICAL ELECTRICAL CHARACTERISTICS

2N915 * 2N916 : 2N915 2N916
COLLECTOR CUTOFF CURRENT DC PULSED CURRENT GAIN . DC PULSED CURRENT GAIN
. VERSUS AMBIENT TEMPERATURE ® VERSUS AMBIENT TEMPERATURE - VERSUS AMBIENT TEMPERATURE
< = LA 160 [ I¢ " 1omA l‘;:C'E-lm;“\"’
g - +— //4 Vog * 5.0V / 10 /
% —,® - W Eow A
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20 4 60 8 100 120 140 160 -60 -20 20 60 100 - -2 K L] 100

A . Tp - AMBIENT TEMPERATURE ~ °C
TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C A

COLLECTOR-BASE REVERSE o :
CURRENT VERSUS LOWER LIMITING VOLTAGE LOWER LIMITING VOLTAGE

LOV REVERSE BIAS VOLTAGE o VERSUS SOURCE RESISTANCE VERSUS SOURCE RESISTANCE
- - 0
‘ i 1 R S N : ™
:é 0.5 2 9\9. // . 0 \‘\ e N
3 A : g
s Y 5g | \\ 3
g —T 2 g
c ol ~ 'g" 90 \ ; 50
iR : 3 :
200 = 3 5
g f & N g
v / ) = w0 \
2 / D z \\
0,02 f—A- &
0.0y 12 2 3 [ 0 i 100 1K Tk 100K S 0 [0 10K Tk
VCB - REVERSE B1AS VOLTAGE - VOLTS ) RBE - SOURCE RESISTANCE - OHMS Rpgg ~ SOURCE RESISTANCE ~ OHMS
SMALL SIGNAL CHARACTERISTICS (f =1 kc)
’ 1 FACT 2N915 2N916 ) .
SYMBOL gpgroup  CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS
hre 4 Small Signal Current Gain 40 115 200 40 100 200 lce=10mA V=50V
) 50 140 250 50 120 250 le=50mA V=50V
hie 4 Input Resistance 3.0 6.0 26 6.0 Kohms Ilc=10mA V=50V
0.7 2.0 0.6 20 Kohms lc=50mA V=50V
hee 4 Output Conductance 12 75 6.0 75 wmho Ilc=10mA V=50V
: : 45 . 125 35 125 umho lc=50mA V=50V
T NOTE: These Numerals Apply to the Fairchild Fact Program
TYPICAL COMMON EMITTER CHARACTERISTICS
50 ‘- - L2 \"« 50 Moo ':n "
£ // g o & e e
f:’ 10 A B \ = //:ﬁ"""‘
o 7 = 16 . -3 e
Sk / = Y S =
= < 3 \ E 1 Noe
2 AN 2 ups O
@ e e A1 e \ \ @
= N . I - 3 = % :
£ u m——— e E \\ P s an . ERL 4T
& - o N § 10 Mg &é—_’—_— A E :
£ = ™ : | T =
§ ~N N g 08 § o2
\' g o
ot 06 0l
0.1 10 10 20 0 40 8.0 2 16 20 60 =20 20 60 100 140 180 °
Ig - COLLECTOR CURRENT - mA Ve - COLLECTOR VOLTAGE = VOLTS Ta - AMBIENT TENPERATURE - °C
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‘\ ~ FAIRCHILD TRANSISTOR 2N916 :

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

SYMBOL Stgg'%lp CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS
*eso 1b Collector Cutoff Current 0.1. 10 nA le=0 Ves =30V

lcso (150°C) 4 Collector Cutoff Current 0.2 10 rA le=0 Va =30V

BVcso la Collector to Base Breakdown Voltage 45 Volts lc = 10 pA le=0

Veeo (sust) la Collector to Emitter Sustaining Voltage 25 Volts lc =10 mA le=0

[Notes 4 and 5] (pulsed)
BVeso la Emitter to Base Breakdown Voltage 5.0 Volts le = 10 &A le=0
n'C. . 4  Collector-Base Time Constant (f = 40 mc) 200 300 psec le=10mA V=10V

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

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS*
2 2, 2

T T - o -
T o] Tp = -55°C ] Ta = 259 _I\\ “J Ta = loo’c
RS g “;\-\“"l -
1 1% . '/ 16} ]
- / g y H e
: 27 i . (PP Try
g == § 2 4_\“”‘/ ,/ g - “‘{“ A A 1
s o g =] s |+ Y]
g 015 g RSP A = - pob ]
% so// Vi % 3 /// g 80 /nmh ///I
3 e -
. il L e N
& - ;
- < ooinA_L—1 2
40 95 nA // 1 o N = ,/ 00 - W;"‘ /
T | \ ooma | L] o1 0h L
\ Ig=0 Ig=10 N ' =
0 10 ) E} @ 50 "o ] 0 C E 0 10 20 0
Vg - COLLECTOR VOLTAGE - VOLTS Ve - COLLECTOR VOLTAGE - VOLTS Vg - COLLECTOR VOLTAGE - VOLTS
DC PULSED CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
\ VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT ., VERSUS COLLECTOR CURRENT
00 A . - X
Veg = 50V R s Ic - l0lg I
|4 v e | 11
160 2 VY 2 s Rl - L]
= Sl g / 4 u L+ A
H £ ]
5 ) o g // // : 06 T T
£ : ; g
S ~ % ;'/ E e L —1""|
] 29C L1 5 e AT 5 b1
e i
2 14 Eou = g
I g =
& _s9C = =
o et L g LY
L1 g ]
/ :“:,‘
0 0.01 0
ol 19 10 £} ' m m ) ol 02 05 10 20 5010 2
Ic- COLLECTOR CURRENT - wA ¢~ COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer

TYPICAL NOISE FIGURE CHARACTERISTICS

CONTOURS OF CONSTANT

NARROW BAND NOISE FIGURE . NOISE FIGURE VERSUS FREQUENCY
PN \\ NN y [
ak (\\\\\ \ \\bv i:\\%\\ J;—— " AN \‘ Vg = 10V l[
A L WA VS AV N Xeo /
i * \\ N \\\ \\\ g ’ \Né:\ :"Z»‘
g X M A7, N A
AR AN  EERE /-
g w0 \\ \‘N-> \ \ \ % 8 < \\ P4 '/
PN i £ . N
w0 \\\\ \\ s J 20 N i =
NN
e 01 10 0

10 10 03 107 10T 10 10 0

Ig ~ COLLECTOR CURRENT - mA 1 - FREQUENCY - mc
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INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT AND
, VOLTAGE-OUTPUT SHORT CIRCUIT

FAIRCHILD TR

ANSISTOR 2N916

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT ADMITTANCE VERSUS
FREQUENCY-OUTPUT
SHORT CIRCUIT
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0 0
o 8010 w1 10 2 El 100 00 30
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. TLERA T TN
/ A5y % \\
g o vee s 2 \..
g z
%% 20 40 60 80 10 12 1 '6“ -

Ic - COLLECTOR CURRENT - A

HIGH FREQUENCY
CURRENT GAIN VERSUS

OUTPUT ADMITTANCE VERSUS
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z 08 —r = boe
= [TV - £
H yo = 2
= 0s e = /
2 V. 2 40
: /) E
T ’ / ;
RJ // /4 2 U
20 -
/ A1
01— 1 e
I, ot
0 0
0 20 40 60 80 W0 12 1 16 10 % ) 10
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REVERSE TRANSFER ADMITTANCE
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SHORT CIRCUIT

1~ FREQUENCY - mc

REVERSE TRANSFER ADMITTANCE
VERSUS FREQUENCY-INPUT
SHORT CIRCUIT
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S 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: PHYSICAL DIMENSIONS
non-saturating circuits with rise and fall times of less than 2.5 nanoseconds.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperafures Seating !
Storage Temperature -65°C to +300°C Plane  *
Operating Junction Temperature +200°C Maximum 4 LEADS
Lead Temperature (Soldering, No Time Limit) +300°C Maximum 'f;i?.ﬁ’w

Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.3 Watt

at 25°C Ambient Temperature (Notes 2 and 3)  0.2Watt

Maximum Voltages and Current
VCBO Collector to Base Voltage 30 Volts
Vc EO ) Collector to Emitter Voltage (Note 4) 15 Volts
VEBO Emitter to Base Voltage 3.0 Volts
Ic Collector Current 50 mA

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

Symbol Characteristics Min. Typ. Max. Units Test Conditions
hep DC Current Gain 20 50 . IC = 3.0 mA Veg 1.0V
VBE(sat) Base Saturation Voltage 1.0 Volts IC = 10 mA IB = 1.0 mA
VC E(satt) Collector Saturation Voltage 0.4 Volts [C = 10 mA Ig = 1.0 mA
Cobo Common-Base, Open-Circuit Output Capacitance 1.0 1.7 pF IE = 0 VCB = 10 V
Cobo Common-Base, Open-Circuit Output Capacitance 1.8 3.0 pF IE = 0 VCB = 0
C ibo Input Capacitance 2.0 pF IC =0 VEB = 05 V
ICBO Collector Cutoff Current 10 nA Ip = 0 Ve = 15 V
ICBO(ISO"C) Collector Cutoff Current 1.0 LA IE =0 Vcﬁ =15 V
hfe High Frequency Current Gain (f = 100MHz) 6.0 9.0 Ic = 4,0 mA ch =10 V
Gp e Available Power Gain (nuetralized) (f = 200MHz) 15 18 dB IC = 6.0 mA VCB =12 V
Po Power QOutput (f = 500 MHz) 30 40 mw IC = 8,0 mA VCB =15 V
n Collector Efficiency (f = 500MHz) 25 % Ic = 8.0 mA VCB =15 V
NF Noise Figure (Note 5) 3.0 6.0 dB IC = 1.0 mA VCE =60V
f=60 MHz , Rg = 400 Q
VCEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 Volts Ic = 3.0 mA Ig = 0
BVCBO Collector to Base Breakdown Voltage 30 Volts IC = 1.0 pA IE =0
BVEBO Emitter to Base Breakdown Voltage 3.0 Volts IC = 0 IE = 10 pA
* Planar is a patented Fairchild process.
(See notes on back page)
bt e s B ]
FAIRCHILD
b e
SEMICONDUCTAR
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 2N918 e E

TYPICAL COLLECTOR CHARACTERISTICS*
10 T T 10 & T T ‘ 10 - LE——
o g T - 100° __F%‘\\{_‘\b““ | re “% Tp = -55°C
% e AN < T ue / N y
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s e V)] g T law —T /1] 3 T e T /]
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Vgg - COLLECTOR VOLTAGE - VOLTS
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR-BASE DIODE REVERSE COLLECTOR CUTOFF CURRENT DC PULSE CURRENT GAIN
CURRENT VERSUS TEMPERATURE VERSUS REVERSE BIAS VOLTAGE ) VERSUS COLLECTOR CURRENT
5.0 0.1 100 ——rr
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< 20 L) 2 I
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g 10 =
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ERRED 100 125 150 0 4.0 8.0 12 16 2 0.00 0.1 1.0 10 100
Tj = JUNCTION TEMPERATURE - °C Vgg - COLLECTOR T0 BASE VOLTAGE - VOLTS : I¢ - COLLECTOR CURRENT - mA
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE 'INPUT AND OUTPUT CAPACITANCES
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE
¢ 0T 1.2 2.0
£ oy e i o, ]
s 3 - C,p, Output Capacitance, I¢ = 0
4 05 £ 10 —TH . [~ £
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: / R — - ]
I3 3 a 0.8
502 W 0.4 S | ¢ Guarded Output Capacitance, 1 = 0|
g 100°C L /25"c s Note5) | N
N ——_ = 3 0.2 0.4
g -55°C &
B v e a w x Y O S B - Y R TR P T R R T Y R T
I - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA REVERSE BIAS - UNITS
NOISE FIGURE VERSUS CONTOURS OF CONSTANT GAIN
FREQUENCY BANDWIDTH PRODUCT (f)
16 u T T
’ , £ || 2 Ll
BREEN ; 2 R
g o \\\ ' / g " \ /
g, N ) / g f
o \ g g
g N\ / g 6o / §)
. \ % 2 . /
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* Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTOR 2N918

TYPICAL SMALL SIGNAL COMMON EMITTER ‘‘Y”” PARAMETERS

10.7 MHz 100 MHz vs. FREQUENCY

Vee = 10V “vs. COLLECTOR CURRENT Vee = 10V le=5mA
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; 2 £ . 1717 £ c bre
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, 0.08 w o
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2 E ] g | /
2 0@ & “Ire Veg * 5V ] /] “re,
) “Ire 0.2 , ! 7
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FAIRCHILD TRANSISTOR 2N918

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT
*Vee
TYPICAL PERFORMANCE e 0.01F
2 i
0,001 pF Output
2 4] —| tm ce
“?‘ A 1 Yee - sy E L " ___i .D?g
= b=
g Ll ~ e i by ow 71.5-1.50F
18—
g VC[ o ir
g % - | Transistor
N T ——0* Under
) CE o0 Input B Test
& Impedance # 312w
ur +50Q by
L L
= = L 0.01pF
12 30 :._E
w0 80 12 16 2 L - 3.5 Turns 416 wire; 5/16" Dia.; 7/16" Long.
Ig - COLLECTOR CURRENT - mA Turns Ratio 40 2 —
- 16 wire; 1/8" Dia.; 7/8" Long. 0.05pF
lp = urng 4is wire: /8" Dia tong 210 L0
Ly - 0.4-0.65pH, adjustable core -
Ve
TWO STAGE VIDEO AMPLIFIER INPUT TO OUTPUT DELAY —4ns
RE Y R
" Choke | Choke
10pF 10uF t o
gwo T TH T™ fwo I i i
1uf 6V Luf 90% H H 90%
0.12t00.147 22.4kQ 31kQ
v LY AT
Dt AA- it
LF Ry 2uF  OUTPUT
2.4k 31kQ ) —
5 0.05uF v I
it 2N918 § 50Q ¥
INPUT  1pF ’1 3 t
2N918 -+
) 10% ﬁ 10% -
50Q . ] - T
EESrre s isry H
.. 10t021 4 - -
2o - 2@ w g1zke 0o 1 2 3 4 5 6 17 8 9 10
Ce TIME - ns
10pF
it T
J—u.sur < 10pF
R.F. I R.F.
Choke Choke
-12v
500 MHz OSCILLATOR TEST CIRCUIT
TYPICAL PERFORMANCE
100 ——— 50
(NOTE 3) 50 pF [ Ve - v
75 o OUTPUT T 5%
{1 S —4 =<0 80 - P e 0w
T ‘ (NOTE 1) = = St ]
gRFC = gmonz) ) v’, \s\\mé
s E
+— +— = ’ Y P, 5
1000 pF 1000 pF NOTES: ) B ° 2 g
(1) Cpax plumbing consists of the following GR air lines: n.- 8
32.2k0 RFC 2 Type 874 TEE o / -
1 Type 874 - D20 Adjustable Stub 2 74 1o
L = 1 Type 874 - LA Adjustable Line e
VEE vee 1 Type 874 - WN3 Short - Circuit Termination 0 0
(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 4.0 8.0 12 16 20
(3) 9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long Ig - COLLECTOR CURRENT - mA
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 584°C/Watt (derating factor of 1.71 mW/°C). Junction-to-
bient thermal resist: of 875°C/Watt (derating factor of 1.14 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) C b is measured using three terminal measurement technique with case and emitter guarded.
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2N929 - 2N930
NPN LOW LEVEL, LOW LNOISE AMPLIFIER

SILICON PLANAR* TRANSISTORS

FOR IMPROVED PERFORMANCE SEE
FAIRCHILD 2N2483 AND 2N2484

GENERAL DESCRIPTION - The Fairchild 2N929 and 2N930 are NPN silicon PLANAR transistors designed for use in
high-performance, low-level, low-noise amplifier circuits from audio through high frequency ranges.

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-18) outline

ABSOLUTE MAXIMUM RATINGS [ Note 1]
Maximum Temperatures

Storage Temperature . -65°C to +300°C
Operating Junction Temperature 175°C Maximum
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum

Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.6 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 45 Volts
Veopo  Collector to Emitter Voltage [Note 4] 45 Volts
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 30 mA

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N929 2N930
Symbol Characteristic Min, Max, Min, Max, Units Test Conditions
hFE DC Pulse Current Gain [Note 5] 350 600 Ic = 10 mA vCE =50V
hFE DC Current Gain 60 150 IC = 500 LA VCE =50V
hpp DC Current Gain 40 120 100 300 IC = 10pA Veg =50 \'
hFE (-55°C) DC Current Gain 10 20 IC = 10UKA VCE =50V
VaE Base-Emitter Voltage [Note 5] 0.6 1.0 0.6 1.0 Volt Io = 10mA Iz =05mA
VCE(sat) Collector Saturation Voltage [Note 5] 1.0 1.0 Volt IC = 10 mA IB =0.5 mA
hib Input Resistance (f = 1 kHz) 25 32 25 32 Ohms IC = 1.0 mA VCB =50V
hob Output Conductance (f = 1 kHz) 1.0 1.0 pmho IC = 1.0 mA VCB =50V
hrb Voltage Feedback Ratio (f = 1 kHz) 600 600 x107% IC = 1,0 mA VCB =50V
hfe Small Signal Current Gain (f = 1 kHz) 60 350 150 600 IC = 1.0 mA VCE =50V
hfe High Frequency Current Gain (f = 30 MHz) 1.0 1.0 IC =500 pA VCE =50V
ICBO Collector-Base Cutoff Current 10 10 nA IE = 0 VCB =45V
ICES Collector-Emitter Cutoff Current 10 10 VCE = 45V VEB = 0
ICES (170°C) Collector-Emitter Cutoff Current ‘ 10 10 nA VCE = 45V VEB = 0
IEBO Emitter-Base Cutoff Current 10 10 IC = 0 VEB =50V
ICEO Collector-Emitter Cutoff Current 2.0 2.0 nA IB = 0 VCE =50V
C obo Output Capacitance 8.0 8.0 pF IE = 0 VCB =50V
NF Noise Figure 4.0 3.0 dB IC = 10uA VCE =50V
f=1kHz,Rs=10kQ,BW = 200Hz
VCEo(sust) Collector to Emitter Sustaining Voltage 45 45 Volts IC = 10 mA IB = 0
[ Notes 4 and 5] (pulsed)
BVggpo Emitter to Base Breakdown Voltage 5.0 5.0 Volts IC = 0 IE = 10 nA
* Planar is a patented Fairchild process.
NOTES: .
(1) These ratings are limiting values above which the i of any device may be impaired. —
(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operdtions.

(3) These ratings give a maximum junction temperature of 175°C and § ion-ts thermal r of 250°C/watt (derating

factor of 4.0 mW/°C); junction-ts bient thermal 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 send for h APP-4, —
(5) Pulse conditions: length =300 psec; duty cycle =2%.

SEMICONDUCTOR
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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

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures
Storage Temperature

Operating Junction Temperature

is 50 me.

-65°C to +150°C

+150°C Maximum

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-18) outline

135 .
178 VA oz

{209 DA

T
.ZIOi
170

Maximum Power Dissipation 2N978 2N1991
Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 1.25 2.0 Watts fiéf)
at 100°C Case Temperature [ Note 2 & 3] 0.50 1.0 Watt s
at 25°C Ambient Temperature 0.33 0.6 Watt bt
Maximum Voltages
VCBO - Collector to Base Voltage -30 Volts
VCEO - Collector to Emitter Voltage -20 Volts
VEBO - Emitter to Base Voltage -5.0 Volts

‘ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristics Min. Max. Units Test Conditions PHYSICAL DIMENSIONS
in accordance with
hFE DC Pulse Current Gain [ Note 5] 15 60 IC =150 mA VCE = -10V JEDEC (T0-5) outline
hFE DC Pulse Current Gain [ Note 5] 15 IC = 30 mA VCE = -10V
VBE(sat) Base Saturation Voltage -1.5 Volts IC =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage -1.5 Volts IC =150 mA IB = 15 mA
hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = -10V
f=20 mc
Cob Output Capacitance 45 pf IE = 0 VCB = -10V
ICBO Collector Cutoff Current 5.0 LA IE = 0 VCB = -10V
O, = -
ICBO(+150 C) Collector Cutoff Current 200 LA IE = 0 VCB = -10V
VC Eo(sust) Collector to Emitter Sustaining -20 Volts IC =100 mA IB = 0
Voltage (Pulsed) [ Note 4]
IEBO Emitter Current 200 LA IC = 0 VEB =-1.0V
Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument: Corporation e
NOTES: 1 plated kovar

iy connected to case

(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. 2N1991

(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 usec; duty cycle = 1%.

R R
FAIRCHILD
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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 PHYSICAL DIMENSIONS

JEDEC TO-18 outline. It is designed as a high-frequency, low noise, general-purpose transistor which will replace in accordance with
JEDEC (TO-18) outline

germanium units in many applications. It may be used to advantage in complementary ‘type circuits with the 2N914.
Typical fT is 150 Mc.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature 200°C Maximum ‘Wﬁz“’:
Maximum Power Dissipation o
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 & 3) 0.68 Watt
at 25°C Ambient Temperature 0.36 Watt
Maximum Voltages
VCBO Collector to Base Voltage -20 Volts
Vch Collector to Emitter Voltage (Note 4) -15 Volts
VEBO Emitter to Base Voltage -4,0 Volts

_ ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted)

Symbol Sfmgﬁfug Characteristic Min. Type. Max. Units Test Conditions

*hFE la DC Current Gain (Note 5) 35 140 IC = 20 mA VCE. =-10 V

*VBE(sat) la Base Saturation Voltage -0.95 Volts IC = 20 mA IB = 2.0 mA

*VCE(sat) la Collector Saturation Voltage -0.2 Volts IC = 20 mA IB = 2.0 mA
fT 4 Gain Bandwidth Product 100 Mc IC = 10 mA VCE =-10 V
Cc obo .4 Output Capacitance 10 pf IE =0 VCB =-10 V
Cibo 4 Input Capacitance 11 pf IC =0 vEB =-05 V

*ICBO 1b Collector Cutoff Current 5.0 nA IE =0 VCB =-15 V
ICBO 4 Collector Cutoff Current (150°C) 25 LA IE =0 VCB =-15 V
ton 4 Turn On Time 65 nsec IC = 10 mA, IB 1=IB 2= 1.0 mA
toﬁ 4 Turn Off Time 125 nsec Ic = 10 mA, IB 1=IB 2= 1.0 mA
NF 4 Noise Figure (Note 6) 6 db Ic = 100 pA VCE = 5.0 V
n 4 100 Mc Oscillator Efficiency 40 % Ic = 10 mA vCB =-10 V
BVCBO la Cgl(tf&tgo: to Base Breakdown -20 Volts IC = 10 pA IE =0
VCEO(sust) la Collector to Emitter Sustaining -15 Volts IC = 10 mA IB =0

Voltage (Notes 4 and 5) (pulsed)

BVEBO la Esl;tl:::; eto Base Breakdown -4,0 Volts IE = 10 pA IC = 0

TNOTE: These Numefals Apply to the Fairchild FACT Program.

*NOTE: FACT Program End-Point Measurement Parameter.

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.

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

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 usec; duty cycle <1%,
. £ = 1Kc, Power Bandwidth of 200 cps, R, = 2 K,

GSU:#“N

G

R
FAIRCHILD
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FAIRCHILD TRANSISTOR 2N995

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS
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2N996
PNP HIGH SPEED SWITCH AND LOW NOISE AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The 2N996 is a PNP double-diffused silicon Planar Epitaxial

Transistor. It is designed for use asa high-frequency ultralownoise, general purpose transistor PHYSICAL DIMENSIONS
in accordance with

JEDEC (TO-18) outline

which will replace germanium 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. . - 230 51a
209 DV

195
I/SDM -

ABSOLUTE MAXIMUM RATINGS (Note 1)

030

Maximum Temperatures . MAX
eating
olane b
Storage Temperature -85°C to +200°C Plane
Operating Junction Temperature 200°C Maximum 3 LeADS 1 nop 200 MIN
. P 0190 “ H H
Maximum Power Dissipation 0160'A .
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 100
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 0 Bace
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt Emitter Collector

Maximum Voltages

Vepo Collector to Base Voltage -15 Volts
VC EO Collector to Emitter Voltage (Note 4) -12 Volts
VEBO Emitter to Base Voltage ) -4.0 Volts

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

T FacT
Symbol Subgroup Characteristic Min. Typ. Max. Units Test Conditions -
* hpp la DC Pulse Current Gain (Note 5) 35 75 Io =20 mA Voo =-1.0V
hFE 4 DC Pulse Current Gain (Note 5) 30 65 Ic = 60 mA Veop = -0.3 Vv
* VBE(sat) ' la Base Saturation Voltage ’ -0.8 -0.95 Volts Ic = 20 mA I = 2.0 mA
* VCE(sat) la Collector Saturation Voltage -0.22 -0.3 Volts IC = 60 mA IB = 2.0 mA
Cobo 4 Open Circuit Output Capacitance 7.5 10 pf IE =0 VCB =-10 V
Cibo 4 Open;Circuit Input Capacitance 7.0 11 pf IC =0 vEB =-05V
hfe 4 High Frequency Current Gain (f = 100 Mc) 1.0 2.3 Ic = 10 mA VCE =-10 V
* ICBO ib Collector Cutoff Current 0.2 5.0 mpA Ip = 0 VCB =-10 V
ICBO (150°C) 4 Collector Cutoff Current 0.2 15 LA IE =0 VCB =-10 V
NF 4 Noise Figure (Note 6) 3.0 db IC = 50 uA VCE =-5.0 V
BVimo la Collector Breakdown Voltage -15 Volts [C = 10 pA IE =0
VCEo(sust) la Collector to Emitter Sustaining Voltage -12 Volts IC = 10 mA IB =0
(Notes 4 and 5) (pulsed)
BVEBO la Emitter to Base Breakdown Voltage -4.0 Volts IE = 10 pA IC =0
IEBO 4 Emitter Cutoff Current 10 LA IC =0 VEB =-40V
n 4 Oscillator Efficiency (f = 100 Mc) 40 % IC = 10 mA VCB =-T.0 V
TNOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
(See notes on back page) ’ Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
SEMICONDUCTOR
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS*
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*Single family characteristics on Transistor Curve Tracer.

BASE CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE INPUT AND OUTPUT CAPACITANCE
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10°'mA

CHARACTERISTICS RELATIVE TO VALUE AT Ig

FAIRCHILD TRANSISTOR 2N996

SMALL SIGNAL CHARACTERISTICS (f=1 KC)

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hiv Input Resistance 27 ohms le=1.0mA Ves= =50V
7.0 ohms lc=5.0mA Vee=—5.0V
heb Output Conductance 0.65 umhos le=1.0mA Ves=—5.0V
5.5 umhos le=5.0mA Ves=—5.0V
hes Voltage Feedback Ratio 10 x10+* le=1.0mA Ves=—5.0V
. 14 x10* lc=5.0mA Ves=—5.0V
hie Input Resistance 2.0 K ohms le=1.0mA Vee=—5.0V
800 ohms le=5.0mA Vee=—-5.0V
hoe Qutput Conductance 40 umhos le=1.0mA Vee=-—5.0V
200 umhos lc=5.0mA Vee=—5.0V
hee } Voltage Feedback Ratio 14 x10+ le=1.0mA Vee=—5.0V
. 26 x10* le=5.0mA Vee=—-5.0V
" hie Small Signal Current Gain 70 le=1.0mA Vee=—5.0V
105 lc=5.0mA Vee=—-5.0V

’C6MMON EMITTER CHARACTERISTICS COMMON BASE CHARACTERISTICS

3 30 20
T Tsoy ====c: I Ear vy 2 *TT10 . . '
20— T= 25°V e 2 I =-1.0mA h: 2 Veg=-5.0 Volts % 8 I¢ =-10mA
B [4 . / ie B - o ™ -
] £ 20 h Bl Tz 25°¢C / & Nob Veg= S0V
o L // S . / =
o ER A/""- @ 50 hop ';3'
=S siZSEsE g Sy e
’ " [ Poe 27 7 A H / N
e ~ > | w 2 .
05 L1 el T g I hoed g 4 hep /' g \/// ib
in v S0 - 210
0 B S L V77 & v B4 7\
N N 2 ™ 7/ 805 a A g /// ‘1\
Poe & 05— 74 2, Fio gos /
005 [r] w 03 g
2 0 g so7
002 g . E \-n-..- 3
hie 3
0007 05 o 25 o 2o %0 %30 ss0 0 50 100 o o Yor =05 10 =50 -0 B R E— 50 100 150 200
I-COLLECTOR CURRENT - mA Tj~ JUNCTION TEMPERATURE-*C I¢ ~COLLECTOR CURRENT - mA T; - JUNCTION TEMPERATURE -*C
0.005pf RFC
T V= - 70
[ " S |
I )
04 n§ = 4-30pf _E"H( ' is-7pt 008 wh £ 4-30pt
M 7 p I L7 p » 7 p
- Lo _8-4d
TRANSISTOR
1KQ UNDER
Ve =+ 11 V o= TEST o ouTpuT
== HP 4344
__:0’005‘"' 3-12pf poWER METER
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2)
3)

(4)
(5)
(6)

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

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).

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 usec; duty cycle = 1%.

f = 1 Kc; Power Bandwidth of 200 cps, RG =2K

b e
FAIRCHILD
EARTERERER
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2N1252
NPN LOW STORAGE TYPE

DIFFUSED SILICON TRANSISTOR

LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1252

ideal for all types of saturated circuitry from low logic levels to %2 ampere core driving levels. PHYSICAL DIMENSIONS

These units make 5 mc saturating switching circuits possible. Turn off time at 150 mA is J‘E%chc?%agie Wt'l"‘
- outhine

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]

vceo - Collector to base voltage 30v
VCER — Collector to emitter voltage (Rgg =102) [Note 2] 20v
VEBO - Emitter to base voltage 5v
Total dissipation at case temperature 25° C. [Note 3] 2 watts
at case temperature 100° C. 1watt
at free air temperature 25° C. 0.6 watt

ELECTRICAL CHARACTERISTICS (25° C.)

SYMBOL CHARACTERISTIC MIN.  TYPICAL MAX. TEST CONDITIONS
heg D. C. pulse current gain [Note 4] 15 35 45 Ic=150mA V=10V
VBE SAT. Base saturation voltage 0.9v 13v Ic=150mA Ig=15mA
VCE SAT. Collector saturation voltage 0.6v 15v 1c=150mA Ig=15mA
h¢e Small signal current gain 2 4 Ic= 50mA Ve=10v

at f=20mc )
Cob Collector capacitance 30puf 45ppf lg= 0mA V=10V
'CBO Collector cutoff current 0.1xA 10xA Vo= 20V T= 25°C.
100#A 600xA Vo= 20V T=150° C.
ts+ts Turn off time 75mus 150mes Ic=150mA Ig1=15mA
Pulse width=10 #sec

Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument 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 us.; duty cycle <1%.

C e e
FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD TRANSISTOR —TYPE 2N1252

TYPICAL COLLECTOR AND BASE CHARACTERISTICS®

HIGH VOLTAGE SATURATION REGION SWITCHING TIMES VS.

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS JUNCTION TEMPERATURE
H 500 500 - T
| S | || LT E o [ riom ' ]
== T=100°C o S T=100°C 1 g0 T=100° C l ’ 2 ] \ I;;:,lf;;:l':: ||
) R - T SN
E 3 : — & =3 e ,
£ 5 mh H 1=4T]] £ 300 /|
13 } « i - B \\ /
g, I\ g, ot 2 e s ’ N
2 Joam l \ w — o - I Z 200
v g Ama g s
o yAR o i " oo I _
| ozmA L—] 1 = _2mAl | 4 - / /// 100 -
Tg=OmA 1,=0mA /,
M 5 - 10 15 20 25 30 ° 10 ° 04 08 £ 12 16 20 %0 20 0 20 50 00 1o
Ver .~ COLLECTOR VOLTAGE - VOLTS Vee - COLLECTOR VOLTAGE - VOLTS Vge - BASE VOLTAGE - VOLTS Tj - JUNCTION  TEMPERATURE — °¢
‘ Y= 1] T IEH *
,M‘/ T-2s%c - i *Dﬂ T=28C Te250C w0 T ':’0""30"" |
< 4 / € 400/ T I Ig,=
1 1 s
h V 1 o \ Veo® 15 Volts
. / £ 20 H = 7
A7 : T s i N
=T / \ i 8 g1 ] H N L
§ 2 06 mA £ 200 Lo'j;" 2 0 ! 1 ] i‘do tg +—
/ HEI] e e
2 o4 mh N v ama] : 2111/ IS 3
/ L 2m ) i/
| oemh ] Ig= OmA I=0mA /
20 2% 30 ° ; ° (g (X 12 s 20 Ly o

Veg - COLLECTOR VOLTAGE - VoLTS Vo, - BASE VOLTAGE - VOLT: 20 0 2 . . 60 100
Vee - COLLECTOR VOLTAGE - VOLTS ce Vae - BAS! ! vours Tj = JUNCTION TEMPERATURE — °C

: AmA . ‘)I W“‘J [ } ‘M JY (- IN le-lsoolm )4
- mA L T=-s5ec . | T=-55°C 24 . T=—85°C 100 E-II?-::M
s 20mAl—~" ! l 30mb ' || -
g [ _|eml | g Jaml H | £ o y a
g 3p- Py 2 £ %0 T H 358 H N b
3 16 / / / 3 3 < E H4 R N
t =) e : il iy
¢ e ] i e T ¢ ;
8‘ 1omA § 10 mA § " 40 7
N 4 8mA )é) o —""—:7— o100 ///// i ~ /_u‘_ —
e ZA 1A\ = e  a pE= '
0 QmA 15=0mA o LromA o Wi o
Vg = c;ut,cronwvouuzsn - vouz: ? Vee - COLLECTOR VOLTAGE - vors  ° “v“ - n';: vome": -vou‘s“ 20 e -'z’o_‘ ,?,,,c%, ,(‘.‘:ﬂ,"u;ogo_.c 10
*Single family characteristics on Transistor Curve Tracer.
TYPICAL ELECTRICAL CHARACTERISTICS
SMALL SIGNAL FOWARD CURRENT COLLECTOR SATURATION VOLTAGE
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN : GAIN AT 20 MC VS. VS. COLLECTOR CURRENT (VOLTAGE
VS. TEMPERATURE VS. COLLECTOR CURRENT .+ COLLECTOR CURRENT AVERAGED OVER 10 s PULSE WIDTH)
50 s
e T 1 2omeps - T
H / 250 !H l ” % ! g : 2 __J [ T1e-10151 | )
« T = 150mA & Vee = OVolr g & Pulse Width = I0usec. 4
& Vee® 10 Volts & v \"‘O'L i Cex § z
i 7 20 dld N A SATT 3
i / TN i e :, /]
P : NI AN s
£w 7 AR o\ 2 RS : Y
- Y g N o\ i i i g 7
o7 VA% G T 28
Sl VA ' Xe i ‘ i T
.=‘ w H ‘[ & I I | | [ s -
& 2 020 5 00 200 %0 K
Ty %080 120 160 200 W0 2 5 © 2 50 K0 200 50 o GOLLECTOR curment - mA o
T,.~ JUNCTION TEMPERATURE - *C Ig — COLLECTOR CURRENT — mA ' 2 0 2 50 100 200 300

Tc- COLLECTOR CURRENT - mA
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FAIRCHILD TRANSISTOR —TYPE 2N1252

SATURATED SWITCHING TIMES - TYPICAL DELAY, RISE, STORAGE AND FALL"™"

STORAGE AND FALL TIME DELAY AND RISE TIME STORAGE TIME VS. FALL TIME VS.
VS. PULSE WIDTH VS. TURN ON BASE CURRENT TURN ON BASE CURRENT TURN ON BASE CURRENT
1000 T FFF 1000 —— e T =10 af }
- T 1 c =10 m) ‘ —1
00 ;c 10 onr T 3 s Te-om TH 0 - Ve 15 Volts | s000 T
'l"":" mA r—_‘r"t ] Ic = 10mA
Vo= 18 Voits [TT] Vec = 15Volts 11 8 " Vo= 15Volts
—~ te- Rise Time| | || a < -
. l g
izoo - ;\uo \\\ : : Lzoo — \‘ .h,:y::- 10:1 ':zooo
- N H oy pgr 511 . :
T 100 ¥ T 100 Lt ‘mi,l? » = o N*"—‘*‘j‘ & ; £ 1000 = \'\:!g%'&"
H H —— H BTzt B Jo
= 50 t " so Vae (011) = =1V g 50 > o, Iag= 1°1 2 soo \‘\ Jr‘f*i’
% [ ¥ i SN N
- =22
20 20 % 200 oyl 1
YRy o5 1 2 s 0 1o 0 10 2 3 s 1 ® 100, 2 3 0
PULSE WIDTH — usec Iy, — TURN OM BASE CURRENT-mA Iy, — TURN ON BASE CURRENT — mA Ip, — TURN ON BASE CURRENT- mA
T T T 100 T T radl |
I¢ =150 mA—f
:c’ 'io"';on o 300 To= 150mA | v ‘lﬁl'l:‘ 104 Ves = 15 Volts— el Te = 150mA
70 8 ~le,* -+ 13 = |5Volts
"c:""'vl“" I 200 \\ e —v# e F——1Is:1s,: 501 0 00 Q{Io: e
50, N 50 - I' i, H T~
. i L0 AN ? e F100 \F‘%]:\
: — H K N P - 1
I.‘“ 'I' ?.,o ST Rise Time T ] gw 1.’4.:_[2,“. § Y e ""\'a,}-“
d w 50 P~ 2%
H - z - Voe (011 Vol g 3 T
= 0 t4— Delay Time 220 Ly X
\
20 - 20
° 52 03 8507 10 [ 'oao 20 30 %0 mno 20 30 50 70 100 w“’ 20 30 50
PULSE WIDTH — ssec . Tg,~ TURN ON BASE CURRENT — mA Ip,~ TURN ON BASE CURRENT —mA Tg,~ TURN ON BASE CURRENT — mA
100, T 200 e 100 ¥ T 100 I T ]
R AN o *500mA | | 1] - shomn—] T ey %™
| 1 =500mA_| | Vec* 15 Voits 5 I T Vee* 15 Voits
° \ Veer 15Volts 70 Ia,: I, = 10:1
\lv: e 100 ™ T To, Ip* 57!
c” 15 Voits s s o 15,7 5
50 T N1, - Rise Time —— - In,: In, = 10:1 H s =
. H :
3 - g s Iy 1y, 51 M
F n - | = s Tyt o2
§ 1 o z Ty, Iy =211 g T
2 L 2 T L2 In,: In, * B0
1 20 tg- Delay Time 130 i -
‘\i\,‘l\ - Ig,: Ing = 1:1
“TT1 |
B T 05 10 0 "% 30 50 0 100 2% 30 0 . 1 100 05 ) 30 ) 100
PULSE WIDTH — psec Ig,~ TURN ON BASE CURRENT — mA Ip,~ TURN ON BASE CIRRENT — i To, - TURN ON BASE CURRENT —aA
**All figures relate to performance with a pulse of 10usec width unless otherwise noted.
BASE VOLTAGE ) ) COLLECTOR TRANSITION CAPACITANCE
VS. COLLECTOR CURRENT VS. COLLECTOR-BASE VOLTAGE AND COLLECTOR-BASE DIODE
(NON-SATURATED — EMITTER TRANSITION CAPACITANCE REVERSE CURRENT
HIGH SPEED PULSE) VS. EMITTER-BASE VOLTAGE VS. TEMPERATURE
2.0 . 100, T 1000
I I T
Ve * 15Volts » Tge Tg2 OmA 100
18 b V; =20 Vol
é © Ry \‘ § 10 ,
T, ] 2 NN H /
8 = M Cre-Emitter | Cob w !
= ,s'.c ; £ Tronsition A ‘\J citance| H //
2 L e g e N :
2 “ o0
i‘ J==" N i - /
o D
0.001
/
° 100 200 30 400 500 % a2z es 10 0 2 50 Ko 0000 % o s 100 0 200 25
Ic ~COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE —WVOLTS Tj = JUNCTION  TEMPERATURE —°C
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TYPICAL TEST CIRCUIT FOR
RESISTIVE LOAD SATURATING SWITCH

HP-212A
PULSE
GEN

RL R =15KA for Ic = 10mA
=100 0 for Ic =150 mA
RL= 300 for Ic = 500mA

M

To = oy

Ves
laz’rs?

SWITCHING TIMES VS.

10 MC HIGH POWER FLIP-FLOP FOR DRIVER

COLLECTOR CURRENT APPLICATIONS IN SATURATED MODE
5000
T [ ] [ ! sy
R Letol m i I NPT
2000 . =101y 1
| S e 15 Volts 120 3150 Ml -
1000 . 3 t ™
: i 50t M
RS ‘ s (- | \Z
500 IR Rie " 40 nsec/ div
o T + t (10 Voits Puises)
H ) (T -10V0 57¢
€ 200 i { l',f.‘ ‘\L W ouTPUT
g P;‘H\ £ me A 11
s e P ING TR = s 50t
: t -ig - a Mo —
50 LIS g 2 40 miec/4
i
T ‘7 = 11 12 Vits Puses)
20f- i The circuit illustrates fost switching, especially in turn-off, and the high power handling capabilities
i of the 2N1252. The rise and fall times ore each tymlly 30 to 40 nanoseconds
e 5 10 2 5 100 20 500

[
1 —COLLECTOR CURRENT — mA

PROPAGATION DELAY IN SATURATED LOGIC CIRCUITS

TRL PROPAGATION DELAY MEASUREMENT CIRCUIT
(COMPONENT VALUES SAME AS FOR BASIC
TRL BUILDING BLOCK)

BASIC TRL BUILDING BLOCK (DESIGNED TO OPERATE
BETWEEN —55° AND +-125°C. FOR HIGHEST & LOWEST
B TRANSISTORS FOR LOADING CONDITIONS SHOWN)

TRL PROPAGATION DELAY
VS. TEMPERATURE

V.:— BASE VOLTAGE - VOLTS

e T ]
FAIRCHILD

e e e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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300 l I —I
wee Ve Ve tVec TRL Propagation
o Re = 6800 Delay (see circuit)
Ry = 11K .
R Ry = 10K H |
Re fe Re Ve = +10V H (@
Vgg = =25 Volts (Class A) ! -
V: = -10 Volts (Closs B) 8 //
)'/L Pont 2 s other inputs E / &’
- it 2 represent |
5 h of stution; ol af > — Lt
sef equol fo zero for -55° C s
L (worst cose]. And equol to H
71 = 25 Volts for 125°C (worst ul!
SRes = Ry cose). E
Fon Out = m=3 %
- Fonln =n=3 '
-Veg be————— 5 Tronsistor Deloy
50 [ 50 100 150
AMBIENT TEMPERATURE - °C
DEFINITION OF PROPAGATION DELAY DCTL PROPAGATION DELAY
DCTL PROPAGATION DELAY MEASUREMENT CIRCUIT (SIMILAR FOR DCTL & TRL) VS. COLLECTOR CURRENT
70
W oCTL
Ic ave. delay /stage |
7 R Rg*680 Ohms
1.0 psec Pulse s X See circuit)
68003 6800 68003 6800 250 4»}
a PT.A N ;Ig A\
sk par 629! ’ I = N
10 psec — '—"“—";'6 50% !\ | Ew AN T-I25 ¢ A
we-aia | T | ’_‘?T ® PT. B % > -t
PULSE U .-l 230 e es°c—
GEN | Lo ¥ ==55°C
910 T2
A o8l Lp + Trp -
verage eloy = T
+ 10
= L— 5 Transistor Deloy —,l 10
% 10 5
Ie- cou.zcvon CURRENT — mA
DCTL DESIGN CHARACTERISTICS DC INPUT CHARACTERISTICS
BASE CURRENT AND COLLECTOR BASE VOLTAGE VS. BASE DC COLLECTOR SATURATION CHARACTERISTICS
VOLTAGE VS. BASE VOLTAGE CURRENT (SATURATED)
©10.0 T T T -0 “s5°C o . 0
] st st 1= T=25°C I=7mA
T =
PR B S - | vaastc. g 2
2 s, < A P L e I Tt ? 75 ERd
Y Zi— e 4 | ]
N, e 1
g 20 AN v |§ ge=====ET W ¥ 8
@ . va w 3 =
2 \ / g _// S 2
8 o \—// 5 50 [ - « .50 = 50
'y W s g g
2 \y 5 5 5
3 %0 X 3 g g
K 7\ 8 Y L= .25
g A\ .25 P B I =15SmA ;3 T :=125°C
3 20 // 7 3 \ b v s T D — Typical 90% o .7% (—
; // /’ N :Vc: [ distribution ot 25°C le=3mA T=-85°C | T=25°
e m0 e a2 83 84 g5 % 10 i %9 [ I s s 10 5
40 42 44 46 48 .50 82 __j25°C Ig~BASE CURRENT — mA 15~ BASE  CURRENT - mA Ty~BASE CURRENT — mA



2N1253

NPN LOW STORAGE TYPE

DIFFUSED SILICON PLANAR* TRANSISTOR

LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1253
ideal for all types of saturated circuitry from low logic levels to Y2 ampere core driving levels.
These units make 5 MHz saturating switching circuits possible. Turn off time at 150 mA is

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845

PHYSICAL DIMENSIONS

n accordance with

JEDEC (TO-5) outiine

[PA— 370
guaranteed less than 150 ns. Total switching times are typically 100 ns at 500 mA. - Pon r .
| Lo
:tl)gg 240
Senligg»' ]
‘ Plane ¥ /JJ “ ”
ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] e “ o
VcBo - Collector to base voltage 30v
VCER - Collector to emitter voltage (Rgg =109) [Note 2] 20v
VEBO - Emitter to base voltage 5v
Total dissipation at case temperature 25° C. [Note 3] 2 watts
at case temperature 100° C. 1 watt
at free air temperature 25° C. 0.6 watt
NOTES: Al dimensions in inches
ELECTRICAL CHARACTERISTICS (25° C.)
SYMBOL CHARACTERISTIC MIN. TYPICAL MAX TEST CONDITIONS
heg D. C. pulse current gain [Note 4] 30 45 90 Ic=150mA Vc= 10v
VBE SAT. Base saturation voltage 0.9v 1.3v 1c=150mA IB=15mA
VCE SAT. Collector saturation voltage 0.6V 1.5V IC=150mA IB=15mA
h¢e Small signal current gain 25 5.5 IC= 50mA VC~——10V
at f=20MHz .
Cobo Collector capacitance 30 pF 45pF lg= OmA V=10V
'CBO Collector cutoff current 0.1zA 10xA Vo= 20V T= 25°C.
100A 600:A Vo= 20V T=150° C.
ts+tf Turn-off time 75ns 150ns Ic=150mA  Ig;=10mA
Ig2= 5mA R =400
Pulse width=10 ,s
* Planar is a patented Fairchild process.
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 Application note APP 4/2
(3) These ratings give a2 maximum junction temperature of 175°C. and junction-to-case thermal resistance of 75°C./watt (derating factor of 13.3 mw/°C.).

(4) Puise conditions: length = 300pus.; duty cycle =1%.
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2N1708
NPN HIGH-SPEED SWITCH

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

FOR IMPROVED
PERFORMANCE SEE
FAIRCHILD 2N2368, 2N2369

GENERAL DESCRIPTION - The Fairchild 2N1708 is an NPN silicon PLANAR epitaxial transistor designed OR 2N2369A

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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-46) outline

ABSOLUTE MAXIMUM RATINGS (Note 1) "
1
DIA
1
Maximum Temperatures giég 1187

SEATING PLANE. 1
-65°C to +300°C

175°C Maximum

235°C Maximum

Storage Temperature
3 LEADS —

09

Operating Junction Temperature
012

Lead Temperature (Soldering, 10 second time limit)

Maximum Power Dissipation

Laad Mo 2

1.0 Watt

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) Emitter — [ SLEN b4
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt ' 1 ji N
i N\ Colector
Maximum Voltages and Current | o8 e
: 036 028
VCBO Collector to Base Voltage 25 Volts MOVES: AN simersions n mche
VCEO Collector to Emitter Voltage (Note 4) 12 Volts
vEBO Emitter to Base Voltage 3.0 Volts
IC Collector Current 200 mA
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
Symbol Characteristic Min. Max:. Units Test Conditions
hFE DC Current Gain - 20 IC = 10 mA VCE = 1.0 V
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.22 Volts IC = 10 mA IBV = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.35 Volts IC = 50 mA IB = 5.0 mA
hfe High Frequency Current Gain (f = 100 mc) 2.0 IC = 10 mA VCE = 10 V
ICBO Collector-Base Cutoff Current 0.025 LA Ip =0 Vep = 15 V
ICBO(ISO C) Collector-Base Cutoff Current 15 LA IE =0 YCB. = 15 V
ICEX(IOO C) Collector Cutoff Current 15 LA VCE 1oV VBE = 0.25 V
BVCBO Collector to Base Breakdown Voltage 25 Volts IE =0 IC = 100 pA
VCEO(sust) Collector to Emitter Sustaining Voltage 12 Volts IB =0 IC = 10 mA
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 3.0 Volts IC =0 IE = 100 pA
Cob Output Capacitance (f = 140 kc) 6.0 pf IE =0 VCB = 10 V
Ty Charge Storage Time Constant (Note 6) 25 nsec IC = 10mA, I]31 ~ 10mA, IB2 ~-10 mA
ton Turn On Time (Note 6) 40 nsec Ic T 10mA, IB1 ~ 3.0mA, IBzz-l.O mA
toff Turn Off Time (Note 6) 75 nsec IC ~ 10mA, IBl ~ 3.0mA, IBzz-l.O mA

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 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 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: length <6.0 msec; duty cycle <30%.

(6) See test circuit for exact values of lc, IBl, and le_

4
e PULSE
0.1pf GENERATOR |
VOLTAGE | ov
| Win) l ) TIME
3500 3910 i -
|INPUT WAVE FORM
0.0025pf || )|l 0.0025u¢ |
o o+
VIN Vout } !
O (NOTE 2) - - 4+ | (NOTE3) Q- I
OUTPUT
=t VOLTAGE |
*& 10t [ 1opf ¢ (Vout) I
Vgg= 1V Vge= 10V
_T (NOTE 1) I-(NOTE 1)
=+ louTPUT WAVE FORM
NOTES: l

(1) Input voltage (VIN) obtained from a pulse generator having an output impedance of 50 ohms. rise time <1 nsec; pulse duration>300 nsec, and duty factor <2%.

V.
IN
(2) Input and output waveforms, shown above, monitoredby means of a sampling oscilloscope or other indicating device 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).

0— 0
Vin | S ToR10%
(NOTE 2)
VIN VIN
.0023pf| il .0023uf OLJ 10%
INPUT WAVE FORMS toff
| 0.005uf | 0.005pf ton Vin- -20V
3500 ¢ ot Vi = 20V Yeg= 17V
} Vgg= -3.3V
0.1pf 0.1pf
l—— Your
o) *0 9
Ves Veg 23V 0% (NOTE 3) =i
-T(NOTE 1) —? (NOTE 1) e—ton
OUTPUT WAVE FORMS
—— \
NOTES: =

(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for VCC and VBB'
(2) Input voltage (VlN) obtained from a 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 ofa sampling oscilloscope or other indicating device having risetime <0.5 nsec, input capacitance
of probe <2.5 pf with shunt resistance > 3000 ohms.

CIRCUIT USED TO MEASURE ‘“TURN-ON” TIME (t.) AND “TURN-OFF” TIME (t.«).
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FT1746

FAIRCHILD PNP SILICON PLANAR EPITAXIAL TRANSISTOR
HIGH-VOLTAGE, HIGH-FREQUENCY SWITCH AND RF AMPLIFIER

GENERAL DESCRIPTION - The FT1746 is a double-diffused silicon PNP PLANAR epitaxial

transistor packaged in the JEDEC TO-18 outline. It is specifically designed for digital and analog PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

"applications requiring high-voltage and high-frequency characteristics in combination. Typical fT
is 150 mc.

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature ’ 200°C Maximum
Soldering Temperature (60 seconds time limit) 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature [ Note 2 and 3] 1.2 Watts
at 100°C Case Temperature [ Note 2 and 3] 0.68 Watt
at 25°C Ambient Temperature ' 0.36 Watt

Maximum Voltages

VCBO Collector to Base Voltage -35 Volts
Vcogpo  Collector to Emitter Voltage ) -30 Volts
VEBO Emitter to Base Voltage -4.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic Min, Max. Units Test Conditions
- ; DC Pulse Current Gain [ Note 5] 20 Io =10 mA Veg=-5:0V
VBE(sat) Base Saturation Voltage -1.0 Volts IC =10 mA IB = 1,0 mA
VCE(sat) Collector Saturation Voltage -0.4 Volts IC =10 mA IB = 1.0 mA
hfe High Frequency Current Gain (f = 100 mc) 1.0 IC =10 mA VCE = =10V
C ob Output Capacitance 9.0 pf IE =0 VCB = -10V
CTE Input Capacitance 11 pf IC =0 VEB =-0.5V
ICBO Collector Cutoff Current 5.0 nA IE =0 VCB = -15V
ICBO(15O°C) Collector Cutoff Current 25 WA IE = 0 VCB = -15V
BVCBO Collector to Base Breakdown Voltage -35 Volts IC =10 pA IE = 0
VCEo(sust) Collector to Emitter Sustaining Voltage -30 Volts Ic= 10 mA I = 0
[ Note 4] (pulsed)
BVEBO Emitter to Base» Breakdown Voltage -4.0 Volts IC =0 IE = 10 pA
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 146°C/Watt (derating factor of 6.9 mW,/°C);
junction-to-ambient thermal resistance of 486°C/Watt (derating factor 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 psec; duty cycle = 1%.

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS'
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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 TO-5 outline.

They are designed to provide high performance in a wide range of small-signalappli-

cations including AF and RF amplifiers,

silicon performance and reliability.

ABSOLUTE MAXIMUM RATINGS

[ Note 1]

Maximum Temperatures

Storage Temperature

Operating Junction Temperature

Maximum Power Dissipation

oscillators and special circuits requiring

-65°C to +150°C

+150°C Maximum

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-5) outline

35
DA~
B

.30
g O

Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 2.0 Watts
at 100°C Case Temperature [ Note 2 & 3] 1.0 Watt
at 25°C Ambient Temperature 0.6 Watt
Maximum Voltages
VCBO — Collector to Base Voltage 50 Volts
Vegr — Collector to Emitter Voltage (Rgp < 102) [Note 4] 30 Volts
VCE o Collector to Emitter Voltage 25 Volts
VEBO — Emitter to Base Voltage 5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min. Max. Units Test Conditions
VBE Non-Saturated Base Voltage .85 Volts IC = 1.0 mA VCE =50V
RCS Saturation Resistance 50 ohms IC = 5.0 mA IB = 0.5 mA
hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = 10V
f =20 me
Cob Output Capacitance 45 pf IE = 0 VCB = 10V
ICBO Collector Cutoff Current 5.0 uLA IE = 0 VCB = 30V.
O -
ICBO(+150 C) Collector Cutoff Current 200 puA IE = 0 VCB 30V
Vcer(sust) Collector to Emitter Sustaining 30 Volts Ic =100 mA  Rp. < 108
Voltage (Pulsed) [ Note 4]
Veg 0(sust) Collector to Emitter Sustaining 25 Volts Io = 100 mA Ig= 0
Voltage (Pulsed) [ Note 4]
IEBO Emitter Current 100 uA IC = 0 VEB =20V

Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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-casethermal
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.
more information send for Fairchild Publication APP-4.

(5) Pulse conditions: length = 300 psec; duty cycle < 1%.

SMALL SIGNAL
CHARACTERISTICS (f = 1 kc)

2NI983 2NI1984 2NI1985

For

Symbol Characteristic Min, Max.J Min. Max. | Min. Max. Units Test Conditions
hfe Current Gain 70 210 35 100 15 45 1.0 mA VCE =50V
80 240 40 120 20 80 5.0 mA VCE =50V
hib Input Resistance 20 30 20 30 20 30 ohms 1.0 mA VCB =50V

40 80 40 80 40 80  ohms 5.0mA  Vop =50V |

h, Voltage Feedback Ratio 7.0 5.0 50 x10°? 1.0mA Vg =50V
7.0 5.0 50 x107% 50mA V.. =50V

CB
hob Output Conductance 1.0 1.0 1.5 wmho 1.0 mA VCB =50V
1.5 1.5 2.0 umho 5.0 mA VCB =50V
hie Input Resistance 2000 1200 1000 ohms 5.0 mA VCE =50V
hoe Output Conductance 200 100 75 uwmho 5.0 mA VCE‘= 50V
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2N1986 - 2N1987
NPN SWITCHES

DIFFUSED SILICON PLANAR* TRANSISTORS

GENERAL DESCRIPTION - The 2N1986 and 2N1987 are Double Diffused Silicon NPN Transistors

packaged inthe JEDEC TO-5 outline. They are designed for high-speed switching, high-frequency PHYSICAL DIMENSIONS
amplifier applications, and may be used as core drivers, relay drivers, and pulse generators. JlgDaéé%(gg)czlmf:e

ABSOLUTE MAXIMUM RATINGS (Note 1) ’ 470

—_— DIA
335 L s
30801 |
|

Maximum Temperatures 1

125‘

Storage Temperature -65°C to +150°C 009, |
Operating Junction Temperature +150°C Maximum P —
Maximum Power Dissipation 38;5’;?:' ﬂ [] H 1 r’“
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts
at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt 2 e
‘ at 25°C Ambient Temperature 0.6 Watt ineor
Maximum Voltages
VCBb Collector to Base Voltage » 50 Volts
VCER Collector to Emitter Voltage (RBE <109) (Note 4) 40 Volts
. VCEO Collector to Emitter Voltage 25 Volts
,,VEBO Emitter to Base Voltage 5.0 Volts

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

2N1986 2N1987
Symbol Characteristic Min, Max. Min. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 60 240 20 80 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain  (Note 5) 60 20 IC = 30 mA VCE 10 Vv
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 IB = 3.0 mA
VBE(sat) Base Saturation Voltage L3 13 Volts IC = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 1.5 1.5 Volts IC = 150 mA IB = 15 mA
hf e High Frequency Current Gain 2.0 2.0 Ic = 50 mA Vc E = 10 Vv
(f = 20MHz)
Cobo Output Capacit'fmce 35 35 pF IE =0 VCB = 10 V
ICBO Collector Cutoff Current 5.0 5.0 LA IE =0 VCB = 30 V
ICBO(+150 C) Collector Cutoff Current 200 200 LA IE =0 VCB =30 V
BVCBO Collector Breakdown Voltage 40 40 Volts IC = 100 pA IE =0
A2 (sust) Collector to Emitter Sustaining Voltage (Note 4) 30 30 Volts I, = 100 mA R < 10 Q
CER C BE —
(pulsed)
v (sust) Collector to Emitter Sustaining Voltage (Note 4) 25 25 Volts I, = 100 mA IB =0
CEO C
(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 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-4/2,
(5) Pulse conditions: Length = 300 usec; duty cycle < 1%.
I e
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2N1988 - 2N1989
NPN HIGH-VOLTAGE

DIFFUSED SILICON PLANAR* TRANSISTORS

GENERAL DESCRIPTION - The 2N1988 and 2N1989 are double diffused silicon NPN transistors packaged in the popular

JEDEC TO-5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use PHYSICAL DIMENSIONS
N " " s < in accordance with
in AC and DC amplifiers ... RF amplifiers and oscillators ... servo amplifiers ... and as relay, core, and drum memory JEDEC (T0-5) outline

drivers.

3
R

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature -65°C to +150°C
Operating Junction Temperature +150°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt
at 25°C Ambient Temperature 0.6 Watt

Maximum Voltages

VCBO Collector to Base Voltage 100 Volts
VC ER Collector to Emitter Voltage (RBE f 10Q) (Note 4) 60 Volts
VCE o Collector to Emitter Voltage 45 Volts
VEBO Emitter to Base Voltage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C)

2N1988 2N1989
Symbol Characteristics Min, Max, Min, Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 35 120 20 60 IC = 30 mA VCE =10 V
VBE(sat) Base Saturation Voltage 1.0 1.0 Volts Ic = 30 mA IB = 3.0 mA
VCE(sat) Collector Saturation Voltage 2.0 2.0 Volts IC = 30 mA IB = 3.0 mA
hfe High Frequency Current Gain 2.0 2.0 IC = 50 mA VCE = 10 V
(f = 20 MHz)
Cobo Output Capacitance 20 20 pPF IE =0 VCB = 10 V
ICBO Collector Cutoff Current 5.0 5.0 LA IE = 0 VCB = 50 V
ICBO(+150 C) Collector Cutoff Current 400 400 LA IE = 0 VCB = 50 V
Vv (sust) Collector to Emitter Sustaining (Note 4) 60 60 Volts I. = 50 mA R 2 10 @
CER C BE
Voltage (pulsed)
VCEO(sust) Collector to Emitter Sustaining (Note 4) 45 45 Volts IC = 50 mA =0
Voltage (pulsed)
IEBO Emitter Current 100 100 LA IC =0 VEB = 20V
* Planar is a patented Fairchild process.
L e
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

9-114



2N1988 e 2N1989 FAIRCHILD TRANSISTORS

" SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)

2N1988 2N1989
Symbol Characteristics Min, Max, Min, Max, Units Test Conditions
hfe Small Signal Current Gain 20 100 10 IC = 1.0 mA VCE = 50V
hib Input Resistance 20 30 20 30 ohms IC = 1,0 mA vCB = 50V
hrb Voltage Feedback Ratio 1.5 1.5 xlO'4 IC = 1.0 mA VCB = 50V
hob Output Conductance . 1.0 1.0 pmho IC = 1.0 mA VCB =50V
NOTES:

-

. 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, 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 usec; duty cycle < 1%.
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2N1990

NPN NEON TUBE AND NIXIE®DRIVER

GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popular JEDEC TO-5 out-

line.
it as an ideal unit for neon tube and nixie driver applications.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature
Operating Junction Temperature

Maximum Power Dissipation

The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize

DIFFUSED SILICON PLANAR®* TRANSISTOR

PHYSICAL DIMENSIONS

in accordance with
JEDEC (TO-5) outline

370
= DIA.
335, 335
30501

125
009

Seating

Plane ¥ —/“
3 LEADS "

-65°C to +150°C
+150°C Maximum

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts NOTES: AY I
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt Cotector ermllyconvemed 10 case
. Package weight is 1.1 grams.
at 25°C Ambient Temperature 0.6 Watt
Maximum Voltages
VCBO Collector to Base Voltage 100 Volts
vEBO Emitter to Base Voltage 3.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min, Max, Units Test Conditions
HFE DC Pulse Current Gain (Note 4) 20 IC = 30 mA VCE = 10 V
VBE(sat) Base Saturation Voltage 1.0 Volts IC = 2,0 mA Iz = 0.2 mA
VCE(sat) Collector Saturation Voltage 0.5 Volts IC = 2.0 mA IB = 0.2 mA
ICEX Cutoff Current, Revgrse Bias 10 LA IB =-10 pA VCE %V
ICEX(+150 C) Cutoff Current, Reverse Bias 250 LA IB = -250 pA VCE =7 V
*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.

. These are steady state limits,

The factory should be consulted on applications involving pulsed or low duty cycle operation.

2
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 us ; duty cycle <1%.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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2N1990 FAIRCHILD TRANSISTOR

TRANSISTORIZED NIXIE ® INDICATOR
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2N2008

NPN MEDIUM POWER AUDIO AMPLIFIER

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

SILICON PLANAR* TRANSISTOR
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114

PHYSICAL DIMENSIONS
in accordance with

JEDEC (TO-5) outline
$7%ia.
o
125 260
.009 .240
-65°C to 200°C Seating [T

200°C Maximum

Plane !/JJ " IJ
3 LEADS 1.5 MIN.
gon [ ] 1L

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt -200
100 /—Base
Maximum Voltages and Current /K;‘ <
Emitter 71 SN Collector
VCBO Collector to Base Voltage 175 Volts L N
Vero Collector to Emitter Voltage (Note 4) 110 Volts
VEBO Emitter to Base Voltage 8.0 Volts
IC Collector Current 500 mA
028 029
NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internaily connected to case
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Package weight is 1.1 grams.
Symbol Characteristic Min. Max. Unit Test Conditions
hpp DC Pulse Current Gain (Note 5) 40 120 Ic = 50 mA VCE =10 V
hFE DC Current Gain 30 90 Ic = 10 mA VCE =10 V
hFE DC Current Gain 20 IC = 1.0 mA VCE = 10 V
VBE(sat) Base Saturation Voltage 1.0 Volts IC = 25 mA IB = 5.0 mA
VCE(sat) Collector Saturation Voltage 2.5 Volts Ic = 26 mA- IB = 5.0 mA
hib Input Resistance (f = 1 kHz) 20 30 Ohms IE = 1.0 mA VCB = 50V
hib Input Resistance (f =1kHz) 4.0 10 Ohms Ip = 5.0 mA Ve = 5.0 V
hob Output Conductance (f = 1 kHz) 0.1 0.5 pmhos Ip = 1.0 mA Veg = 5.0V
by Output Conductance (f = 1 kHz) 0.1 = 0.5 pmhos IE = 5.0 mA VCB = 50V
hoy Voltage Feedback Ratio (f = 1 kHz) 250 x10'6 Ip = 1.0 mA VCB =50V
hrb Voltage Feedback Ratio (f = 1 kHz) 250 xlO_6 IE = 5.0 mA VCB = 5.0V
hfe Small Signal Current Gain (f = 1 kHz) 20 100 IE = 1.0 mA VCE = 5.0V
hfe Small Signal Current Gain (f = 1 kHz) 35 120 IE = 5.0 mA VCE = 5.0V
hfe High Frequency Current Gain (f = 20 MHz) 2.0 IE = 50 mA VCE = 10 V
ICBO Collector-Base Cutoff Current 50 nA IE =0 VCB = 100V
ICB0(150°C) Collector-Base Cutoff Current 50 pA Ip =0 Vep = 100V
cobo Output Capacitance (f = 1.0mc) 15 pF IE =0 VCB =10 V
BVCBO Collector to Base Breakdown Voltage 175 Volts IE =0 IC = 100 pA
VCEo(sust) Collector to Emitter Sustaining Voltage 110 Volts g =0 Io =10 mA
(Notes 4 and 5) (pulsed)
BVigo Emitter to Base Breakdown Voltage 8.0 Volts I. =0 Iz = 100 pA
NOTES * Planar is a patented Fairchild process.
(1) These ratings are limiting values above.,;nhich the ser of any indivi 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 17.2mW/°C);

junct t bi thermal r 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 Publication APP-4.

(5) Pulse Conditions: length = 300psec; duty cycle = 1%.
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GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designedfor use in abroad range
of amplifier and oscillator circuits where Planar performance is 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 megacycle 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 uA) substantially reduces 1/f noise in such
applications as tape recorder preamplifiers, 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 -65°C to +300°C

Operating Junction Temperature 200°C Maximum

2N2049 - 2N2645
NPN LOW NOISE, HIGH GAIN

DIFFUSED SILICON PLANAR*TRANSISTORS

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

-370,

DIA.
335 335
43°5I)IA.
128 260
1009 ‘240
Seating
Plane ¥
3 LEADS 1.5 Min.
019
01601 ﬂ ﬂ —

.028 029

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-18) outline

230
195 DIA.
‘178 DA - .tzos
030 210
MAX. 170
Seating -,

=5

LT

NOTES: All dimensions in inches,
Leads are goid-plated Kovar®
Lead No. 3 internally connected to case

Maximum Power Dissipation 2N2645 2N2049 Fackage weight s 0.44 gram

Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts NOTES: All dimensions in inches
(Notes 2 and 3) méﬁﬁmmm tocase

Total Dissipation at 100°C Case Temperature 1.0 Watt 1.7 Watts Package weight is 1.1 grams
(Notes 2 and 3) -

Total Dissipation at 25°C Ambient Temperature 0.5 Watt 0.8 Watt

Maximum Voltages
VeBo Collector to Base Voltage 75 Volts 75 Volts 2N2049 2N2645
vCER Collector to Emitter Voltage (RBE <109) 50 Volts 50 Volts
(Note 4)
vEBo Emitter to Base Voltage 7.0 Volts 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess 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 = 0.01mA 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 = 10V
hFE DC Current Gain 60 80 IC = 0.1 mA vCE = 10 V
hFE DC Current Gain 20 55 IC = 0.01lmA 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 = L0 mA
heo 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 Vv
ICBO Collector Cutoff Current 0.4 10 nA IE =0 VCB = 60 V
ICBO(ISO C) Collector Cutoff Current 0.4 10 LA Ip =0 Vep = 60V
BVCBO Collector to Base Breakdown Voltage 75 Volts IC = 0.1 mA IE =0
VCER(S“St) Collector to Emitter Sustaining Voltage 50 Volts IC = 100 mA RBE <10 @
(Note 4) (pulsed)

BVEBO Emitter to Base Breakdown Voltage 7.0 Volts IC =0 IE = 0.1 mA
IEBO Emitter Cutoff Current 0.03 10 nA IC =0 VEB = 50V

(See notes on back page)
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FAIRCHILD TRANSISTORS 2N2049 2N2645

TYPICAL COLLECTOR AND BASE CHARACTERISTICS
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* Single family characteristics on Transistor Curve Tracer

heg — FORWARD CURRENT TRANSFER RATIO

TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N2049 2N2645

TYPICAL ELECTRICAL CHARACTERISTICS
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- FAIRCHILD TRANSISTORS 2N2049 » 2N2645

SMALL SIGNAL CHARACTERISTICS (f=1kHz)

Units

Symbol Characteristic Min. Typ. Max. Test Conditions
hy Input Resistance 24 27 34 Ohms Io = .0 mA Vog = 5.0V
hob Output Conductance 0.1 0.17 0.5 pmho Ic = 1.0 mA VCB = 50V
hrb Voltage Feedback Ratio 1.25 5.0 xlO'4 IC = 10 mA VCB = 50V
hfe Small Signal Current Gain 75 110 Ic = 1.0 mA VCE 5.0 V
h Input Resistance 4.4 kOhms Ic = L0mA Voo =50V
hoe Output Conductance 23.8 pmho lc = 1.0 mA VCE = 50V
hre Voltage Feedback Ratio 7.3 xlo'4 IC = L0 mA vCE = 50V
< %0 e 12 30 T
€ [ Ve=5Vits 2 © Veg = 5 Volts
T w[ T2 g " J:ie & loc-rom Bl hie
" /hoc [ = |Me "o20 7= —
- y -
- 10 = L —— . hte
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s s Z e 3
s N g s
e = o9 hos e
" 4 h 2 w M V4
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NOTES:
These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.

(1)
(2)
@)

4)
(5)
(6)
(M
(8)
9)

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 2N2049

I¢ - COLLECTOR CURRENT - mA

Veg -~ COLLECTOR VOLTAGE - VOLTS

and 97.2°C/Watt (derating factor of 10.3 mW/°C) for the 2N2645.
Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication, APP-4/2.

f= IOkHz;RS

f= lkHz;Rs =
RS =

f = 100 Hz ; RS

Pulse Conditions:

= 2k Q; Power Bandwidth of 2kHz.
2 kQ; Power Bandwidth of 200 Hz.
10 k @; Power Bandwidth of 15,7TkHzwith 3-dBpoints at 10 Hz!and 10 kHz.

= 2kQ; Power Bandwidth of 20 Hz .

length = 300 us

; duty cycle

1%.

T; - JUNCTION TEMPERATURE - °C
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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 high-speed, high-current switching applications. PHYSICAL DIMENSIONS

in accordance with
JEDEC (TO-5) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)
370

f———"133sDIA
Maximum Temperatures 33%0a e |
Storage Temperature -65°C to +300°C | MT
Operating Junction Temperature -65°C to +200°C ‘ ‘
Lead Temperature (Soldering, No Time Limit) 300°C Maximum if::'e"ﬂ
Maximum Power Dissipation 3 LEADS—
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts Sieom.
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 60 Volts
VCEO Collector to Emitter Voltage (Note 4) 40 Volts
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 1.0 Amp

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case
Package weight s 1.10 grams

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

Symbol Characteristic Min. Max. Units Test Conditions
hpg DC Pulse Current Gain (Note 5) 100 300 Io =150 mA Vog= 10V
hFE DC Current Gain 5 IC = 10 mA VCE =10V
hFE DC Pulse Current Gain (Note 5) 70 Ic =150 mA VCE =10V
hFE DC Pulse Current Gain (Note 5) 35 IC =500 mA VCE 10V
hFE(-55°C) DC Current Gain 35 IC = 10 mA VCE =10V
hep DC Pulse Current Gain (Note 5) 15 =10 A Veg= 10V
hFE DC Current Gain 15 IC = 0.1 mA vCE 0V
VCE(sat) Collector Saturation Voltage 2N2192 0.35 Volts Ic =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2192A 0.25 Volts [C =150 mA I = 15mA
VCE(sat) Collector Saturation Voltage 2N2192B 0.18 Volts Io= 150 mA IB = 15 mA
VBE(sat) Base Saturation Voltage 1.3 Volts IC =150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 mc) 2.5 IC = 50 mA VCE =10V
cob Output Capacitance (f = 1.0 mc) 20 pf IE = 0 VCB =10V
ICBO Collector Cutoff Current 10 nA IE = 0 VCB =30V
ICBO(ISO"C) Collector Cutoff Current 15 LA IE = 0 VCB =30V
IBBO Emitter Cutoff Current 50 nA IC = 0 VEB =3.0V
BVCBO Collector to Base Breakdown Voltage . 60 Volts IC =100 pA IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts IC = 25 mA IB = 0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE =100 pA IC = 0
te Fall Time 50 nsec See Figure 1
tr Rise Time 70 nsec See Figure 1
ts Storage Time 150 nsec See Figure 1

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
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FAIRCHILD TRANSISTORS 2N2192+2N2192A+2N2192B

-1v

+7.5V— Vout
u

1K Scope Input:

pls?ac — VYW R = 10 Meg
C = 11.5 pf
t. = 20 nsec ]
r 51Q< 1KQ Q
t - 20 nsec 330 pf 40
Rgen =502 I‘

Vp=17.5V

l?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. 5°C/Watt (derating factor of 16 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 Conditions: length < 300 usec, 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

i . . ) PHYSICAL DIMENSIONS
GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors in accordance with
designed for use in high-speed, high-current switching applications. JEDEC (TO-5) outline

Hon Hon
ABSOLUTE MAXIMUM RATINGS (Note 1) I
Maximum Temperatures ;533 .'333
Storage Temperature -65°C to +300°C Seating t HH l
Operating Junction Temperature -65°C to +200°C Plane /u I_I ”
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 30;-;’;';5 u [I I] 1.5 MiN.
Maximum Power Dissipation e
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 200
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 100 | ——— Base
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt
Emitter \\ ~ Collector
Maximum Voltages and Current
vCBO Collector to Base Voltage 80 Volts
vCEO Collector to Emitter Voltage (Note 4) 50 Volts 45°
VEBO Emitter to Base Voltage 8.0 Volts
I Collector Current 1.0 Amp 38 L0938
NOTES: All dimensions in inches
Cotector el comnete to case
Package weight is 1.1 grams
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

Symbol Characteristic Min Max. Units Test Conditions

hFE DC Pulse Current Gain (Note 5) 40 120 lc =150 mA VCE =10V

hFE DC Current Gain 30 IC = 10 mA VCE =10V

FE DC Pulse Current Gain (Note 5) 30 lc =150 mA VCE =10V
hFE(-55°C) DC Current Gain 20 IC = 10 mA vCE =10V
hFE DC Pulse Current Gain 20 IC =500 mA vCE =10V
hFE DC Pulse Current Gain 15 IC =10 A VCE =10V
hpp DC Current Gain 15 Ic = 0.1 mA VCE =10V,

VCE(sat) Collector Saturation Voltage 2N2193 0.35 Volts IC =150 mA IB = 15 mA

VCE(sat) Collector Saturation Voltage 2N2193A 0.25 Volts lc =150 mA IB = 15 mA

VCE(sat) Collector Saturation Voltage 2N2193B 0.18 Volts lC =150 mA IB = 15 mA

VBE(sat) Base Saturation Voltage 1.3 Volts IC =150 mA IB = 15 mA

hfe High Frequency Current Gain (f = 20 MHz) 2.5 IC = 50 mA VCE =10V

Cobo Output Capacitance (f = 1.0 MHz) 20 pf IE = 0 VCB =10V

ICBO Collector Cutoff Current 10 nA IE = 0 VCB = 60V

ICBO(ISO"C) Collector Cutoff Current 25 nA IE = 0 vCB =60V

‘EBO Emitter Cutoff Current 50 nA [C = 0 VEB =50V

BVCBO Collector to Base Breakdown Voltage 80 Volts IC =100 pA IE = 0

VCEO(sust) Collector to Emitter Sustaining Voltage 50 Volts IC = 25 mA Ig =0

(Notes 4 and 5) (pulsed)

BVEBO Emitter to Base Breakdown Voltage 8.0 Volts IE =100 pA IC = 0

t‘ Fall Time 50 nsec See Figure 1

tr Rise Time 70 nsec See Figure 1

ts Storage Time 150 nsec See Figure 1

(See notes on back page)
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+15V—

’l usec

tr =20 nsec
tf = 20 nsec
Rgen =50Q

NOTES:
(1) These ratings are limiting values above which the ser

Vout

Scope Input:
R = 10 Megohms

C=11.5 pF

FIGURE 1

(2) These are steady state limits. The factory ‘should be

ity of any ivi i device may be impaired.

on g pulsed or low duty cycle operations.

(3) These ratings give a maximum ]uncuon temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor
of 16 mW/°C); junct t bient thermal i 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 usec: duty cycle < 2%.
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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 epitaxial

transistors designed for use in high-speed, high-current switching applications.

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature ) -65°C to +300°C
Operating Junction Temperature . . . . -65°C to +200°C
Lead Temperature (Soldering, No Time Limit) ‘ 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts

at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt

Maximum Voltages and Current =

VCBO Collector to Base Voltage ‘ 60 Volts
Vero Collector to Emitter Voltage (Note 4) 40 Volts
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 1.0 Amp

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

Symbol Characteristic Min. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 20 60 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 15 Ic = 150 mA VCE = 1.0V
hFE DC Current Gain 15 IC = 10 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 12 IC = 500 mA VCE = 10 V
VCE(Sat) Collector Saturation Voltage 2N2194 0.35 Volts Ic = 150mA Iz =15 mA
VCE(sat) Collector Saturation Voltage 2N2194A 0.25 Volts IC = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2194B 0.18 Volts IC = 150 mA I =15 mA
Vg(sat) ' Base Saturation Voltage 1.3 Volts I = 150 mA Iy =15 mA
hfe High Frequency Current Gain (f = 20 mc) 2.5 IC = 50 mA VCE =10 V
Cob Output Capacitance (f = 1mc) 20 pf I = 0 VCB =10 V
ICBO Collector Cutoff Current 10 nA IE = 0 VCB =30 V
ICBO(ISO"C) Collector Cutoff Current 25 LA IE = 0 VCB = 30 V
IEBO Emitter Cutoff Current 50 nA IC = 0 VEB = 3.0V
BVCBO Collector to Base Breakdown Voltage 60 Volts IC = 100 pA IE = 0
VCEO(suSt) Collector to Emitter Sustaining Voltage 40 Volts IC = 25 mA IB = 0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE = 100 pA IC = 0
t Fall Time 50 nsec See Figure 1
tr Rise Time 70 nsec See Figure 1
tS Storage Time 150 nsec See Figure 1
FAIRCHILD
' 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. g

(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 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 <300usec; duty cycle <2%.

+15V—r
0 ’ vin ].lJf 1K

= 10 WAV
psec
“t. =20 nsec o | e
r 51Q< 1KQ
t = 20 nsec 330 pf
Rgen =50Q

Ivb= 15V

Vout
Scope Input:
R = 10 Meg

C =11.5 pf

FIGURE 1
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! - 2N2195 - 2N2195A - 2N21958B
GENERAL PURPOSE AMPLIFIERS AND SWITCHES

'DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - The Fairchild 2N2195, 2N2195A, ‘and 2N2195B are NPN silicon PLANAR epitaxial FOR IMPROVED PERFORMANCE
transistors designed for use in general purpose amplifier and ‘ switching ‘applications. SEE FAIRCHILD 2N3110
370 0
3350 3%

p i S 305
ABSOLUTE MAXIMUM RATINGS (Note 1) - : i

Maximum Temperatures L ‘ 1 g
‘Storage Temperature ‘ : o -65°C to +300°C Seating " l
' Operating‘Junction Temperature W -65°C to +200°C /ﬂ ”
Lead Temperature (Soldering, No Time Limit) 300°C Maximum %'}-éﬂli H L5 MIN.
Maximum Power Dissipation‘ & .
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) ‘ 2.8 Watts
. at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts
‘ ' at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt
Maximum Voltages and Current ,' ]
Vepo  Collector to Base Voltage -~ - ; 45 Volts .
CEO Collector to Emitter Voltage (the 4) ; o ' ) 25 Volts “NoTes: ::l.:m:sm;:‘l:l::;sov"
Vepo . Emitter to Base Voltage . ‘ ‘ 5.0 Volts Leads .5 trnaly comnected t0coe
Ic Collector Current ‘ : : ‘ e 1.0 Amp ‘

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

Symbol Characteristic Min. Max. Units Test Conditions

hFE DC Pulse Current Gain (Note 5) : 20 IC =150 mA VCE = 10V
hFE DC Pulse Current Gain (Note 5) - 10 IC =150 mA VCE =10V
VCE(sat) Collector Saturation Voltage . 2N2195 0.35 Volts IC =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2195A . 0.25 Volts - IC =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2195B 0.18 " Volts IC =150 mA IB = 15 mA
VBE(sat) Base Saturation Voltage 1.3 Volts ’ Ic =150 mA IB = 15 mA
hfe : High Frequency Current Gain (f = 20 MHz ) 2.5 IC = 50 mA VCE =10V
Cobo Output Capacitance (f = 1.0 MHz ) . 20 pF I= 0 Vep = v
ICBO Collector Cutoff Current . 100 nA IE = 0 VCB =30V

- ICBO(150°C) Collector Cutoff Current 50 LA IE = 0 VCB =30V
IEBO Emitter Cutoff Current 100 nA IC = 0 VEB = 3.0V
BVCBO Collector to Base Breakdown Voltage 45 Volts ‘ IC =100 nA IE = 0
VCEo(sust) Collector to Emitter Sustaining Voltage 25 Volts IC = 25 mA IB = 0

(Notes 4 and 5) (pulsed)

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts . IE =100 nA lC = 0

* 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 conéulted on applications involving pulsed 61‘ low duty cycle operations.

(3) These ratings give a maximum junction temperéture 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-curreﬂt point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Pulse Conditions: length < 300 pus ; duty cycle < 2%. ‘

FAIRCHILD
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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, PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS

in accordance with in accordance with
JEDEC (TO-18) outline JEDEC (TO-46) outline

low-power saturated switching applications.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

195

178 DIA.

Storage Temperature . -65°C to +300°C Seating

ane T~
Operating Junction Temperature ) -65°C to +175°C i o
Lead Temperature (Soldering, 10 sec time limit) +235°C % H H “*’“ N ’g??é’]i ’

Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature 1.0 Watt
(Notes 2 & 3)

Total Dissipation at 25°C Ambient Temperature 0.3 Watt

(Notes 2 & 3)
Maximum Voltages and Current

VCBO Collector to Base Voltage . 25 Volts

VeEo Collector to Emitter Voltage (Note 4) 12 Volts s re ottt

VEBO Emitter to Base Voltage 3.0 Volts Potags g 043

IC Collector Current 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
hep DC Current Gain 20 ‘40 120 I =10mA Voo =10V
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
hﬁ3 Small Signal Current Gain (f = 100 Mc) 2.0 2.0 Ic = 10 mA VCE =10 V
cobo Cgr;g;z?t;ﬁi:e, Open-Circuit Output 6.0 6.0 pf IE =0 VCB =10 V
ICBO Collector-Base Cutoff Current 0.025 0.025 LA IE =0 VCB = 15 V
ICBO(150°C) Collector-Base Cutoff Current 15 15 LA - IE = 0 VCB =15 V
ICEX Collector-Emitter Cutoff Current 15 15 HA VCE = 10V VBE = 0.25V
IEBO Emitter Cutoff Current ‘ 100 100 nA IC =0 VEB = 3.0V
BVCBO .. Collector to Base Breakdown Voltage 25 25 Volts IE = IC = 100 pA
VCEO Collector to Emitter Sustaining Voltage 12 12 Volts IB = IC = 10 mA
(Notes 4 and 5) . (pulsed)
BVEBO Emitter to Base Breakdown Voltage 3.0 3.0 Volts » IC =0 IE = 100 pA
s Storage Time (Note 6) 25 35 nsec IC ~ 10 mA,» IBl ~ 10 mA, IB 9 ® -10 mA
on Turn On Time (Note 7) ‘ 40 40 nsec I[o®10mA, Ip, & 3.0mA, Iom -1.0mA
toe . Turn Off Time (Note 7) 75 75 nsec IC 2510 mA, I]31 ~ 3.0mA, IB g R -1.0mA
(See notes on back page) Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
FAIRCHILD
. ‘ 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 2N2205 * 2N2206 -

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 150°C/Watt (derating factor of 6.7mW/°C); junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2.0 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 <6 msec; duty cycle <30%.

(6) See Fig. 1 for exact value of I,, lBl’ and I
(7) See Fig. 2 for exact value of I, IBl’ and I

B2’
B2

890 Q
o PULSE
0.1pf GENERATOR
: ) 22205 VOLTAGE
| Vin) 0 ime
500 91Q ’ -
) |INPUT WAVE FORM
0.0025pf || )|l 0.0025uf |
) O+
VIN Vourt |
+ '@ (NOTE 2) ‘o= - (NOTE 3) @ = |
Y, " UTPUT |
BLAY 1Al :
& 1opt | ropr b+ YL TAGE
Vgg= 11V Vee- (Vout) |
BB cCc~ 10V t
_T (NOTE 1) T-(NOTE 1) =—"s TIME
| ™
= v !oqur WAVE FORM
NOTES:

(1) With certain types-of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for VCC and VBB’
(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 risetime <0.5 nsec, input capacitance
of probe <2.5 pf with shunt resistance > 1000 ochms.

P4

FIG. 1. CIRCUIT USED TO MEASURE STORAGE TIME (ts).

'/
o 2N2205 ouT
ViN 2M2206 < 100 ﬂﬁ 10%
(NOTE 2) ? ’
Vin VI
.0023pf ¢ )| 0023yt | I AT
INPUT WAVE FORMS toff
| 0.005uf | 0.005uf ton Vin= —20V
3500 it ) ViN= +20V Vgg= +17V
Vpg= -3.3V
0.pf | 0.1pf
i¢ )t Vour
+0 o)
VBB Vee =3V (NOTE 3) e
—T(NOTE 1 -f (NOTE 1)
OUTPUT WAVE FORMS
NOTES:

(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for VCC and vBB'
(2) Input voltage (VIN) obtained from 2 pulse generator having an output impedance of 50 ohms. le rise time <1 nsec; pulse duration>>300 nsec, and duty factor <2%.

(3) Input and output waveforms, shown above, monitoredby means of asampling 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.«).
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2N2217 THROUGH 2N2222
'NPN HIGH-SPEED SWITCHES

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - The Fairchild 2N2217 through 2N2222 are NPN Silicon

. K i PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
‘ Planar Epitaxial Transistors designed for high-speed switching at collector cur- in accordance with in accordanca with
rents up to 500 milliamperes. They feature useful beta over a wide range of JEDEC (T0-18) outline JEDEC (T0-5) outline
collector current, low leakage currents, and low saturation voltages. For im- 1750 N B0
3 209 7%
proved performance see Fairchild 2N3299, 2N3300, 2N3301, and 2N3302. 2‘10' "'W*‘
. 030 MAX
! 170
L [} :
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS J 500 MIN
) 019 pjp.
Maximum Temperatures 016 “
Storage Temperature -65°C to +200°C B;feo
Operating Junction Temperature -65°C to +175°C Emier
2N2217 2N2220 : Coleco
: . : 2N2218 2N2221 ’ s
Maximum Power Dissipation IN2219 ON2222 »
Total Dissipation at 25°C Case Temperature ' 3.0 Watts 1.8 Watts
at 25°C Ambient Temperature 0.8 Watt 0.5 Watt
Maximum Voltages and Current
2N2220- 2N2221 - 2N2222 2N2217.2N2218 . 2N2219
VCBO Collector to Base Voltage 60 Volts
VCEO Collector to Emitter Voltage (Note 4) 30 Volts
VEBO Emitter to Base Voltage 5.0 Volts
Ic Collector Current 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, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 20 60 40 120 100 300 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 10 20 50 IC = 150 mA VCE = 1.0V
hFE DC Current Gain 17 35 75 IC = 10 mA VCE = 10 V
hFE DC Current Gain . 12 . 25 50 IC = 1.0 mA VCE = 10 V
hFE . DC Current Gain 20 35 IC = 0.1 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 20 30 IC = 500 mA VCE = 10 V
VCE(sat) Collector Saturation Voltage 0.4 0.4 0.4 Volts IC = 150 mA IB = 15 mA
(pulsed, Note 5) .
VCE(sat) Collector Saturation Voltage 1.6 1.6 1.6 Volts IC "= 500 mA IB = 50 mA
(pulsed, Note 5)
VBE(sat) Base Saturation Voltage 1.3 1.3 1.3 Volts IC = 150 mA IB = 15 mA
(pulsed, Note 5)
VBE(sat) Base Saturation Voltage 2.6 2.6 2.6 Volts IC = 500 mA IB = 50 mA
(pulsed, Note 5) .
hfe High Frequency Current Gain 2.5 2.5 2.5 IC = 20 mA VCE = 20 V
(f = 100 Mc) )
fT Gain-Bandwidth Product 250 250 250 Mc IC = 20 mA VCE 20 V
(f = 100 Mc)
Additional Electrical Characteristics on page 2 Copyright 1963, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
B
S
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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
ICBO Collector Cutoff Current 10 10 nA IE =0 VCB = 50 V
o - -
ICBO(ISO C) Collector gutoff Current 10 10 LA IE =0 VCB = 50 V
IEBO Emitter Cutoff Current 10 10 nA IC =0 VEB = 3.0V
Cobo Output Capacitance 8.0 8.0 pf IE =0 VCB =.10 V
Re(hie) Real Part of Common-Emitter, High-Frequency 60 60 Ohms IC = 20 mA VCE = 20 V
Input Impedance (f = 300 Mc)
BVCBO Collector to Base Breakdown Voltage 60 60 Volts Ic = 10 pA IE =
VCEO Collector to Emitter Sustaining Voltage 30 30 Volts IC = 10 mA IB =0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IE = 10 pA 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 (derating factor of 5.33 mW/°C) for the 2N2217, 2N2218, and 2N2219, Forthe 2N2220, 2N2221, and 2N2222 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.
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%.
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© 2N2218A-2N2219A-2N2221A- 2N2222A
NPN HIGH SPEED SWITCHES

DIFFUSED SILICON PLANAR'EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - These Fairchild devices ' are NPN silicon PLANAR epitaxial P g .
transistors designed for high-speed switching at collector currents up to 500mA. Theyfeature . PHYSICAL DIMENSIONS
useful beta over a wide range of collector current, low leakage currents, and low saturation e
voltages. : )
:ag DIA. ~+—350n
ABSOLUTE MAXIMUM RATINGS [Note 1] B | T
: 260
Maximum Temperatures ' 1 240
. . Seatiny . 7T
Storage Temperature -65°C to +200°C Plane /ﬂ u ”
Operating Junction Temperature +175°C Maximum 3335“;? ﬂ 05 MIN.
Maximum Power Dissipation 2N2218A  2N2221A
2N2219A  2N2222A
Total Dissipation at 25°C Case Temperature  (Notes 2 & 3) 3.0 Watts 1.8 Watt EMITTER
at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 0.5 Watt ) &
Maximum Voltages and Current , . - ﬁ;ﬁz o
NOTES: All dimensions in inches
VeBo Collector to Base Voltage 75 Volts o E?ma'.;:‘":’”.‘?i:'.ﬁ.m
VCEO Collector to Emitter Voltage (Note 4) 40 Volts
VEBO Emitter to Base Voltage 6.0 Volts
Io Collector Current 800 mA 2N2218A ¢ 2N2219A

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

in accordance with
JEDEC (T0-18) outiine

2N2218A 2N2219A
2N2221A  2N2222A 230
195 b 259 DIA.
Symbol Characteristic Min. Max. Min, Max. Units Test Conditions 178 DA f
bpg DC Current Gain 20 35 I = 100 yA Vg = 10V ;2,‘;3_ }fg
- - Seati —
hFE DC Current Gain 25 50 IC = 1.0 mA vCE =10V Pra"‘:‘ : 0 “ u T
hFE DC Pulse Current Gain (Note5) 35 % IC = 10 mA VCE = 10V )J
hFE DC Pulse Current Gain (Note5) 40 120 100 300 lC = 150 mA VCE =10V |] H
hFE DC Pulse Current Gain (Note5) 25 40 IC = 500 mA VCE = 10V
hFE(-55°C) DC Pulse Current Gain (Note5) 15 35 IC = 10 mA vCE =10V
hpp DC Pulse Current Gain (Note 5) 20 50 I, =150mA Voo = 10V
VCE(sat) Collector Saturation Voltage 0.3 0.3 Volts IC = 150 mA IB = 15mA
(Pulsed, Note 5)
VCE(sat) Collector Saturation Voltage 1.0 1.0 Volts IC = 500 mA IB = 50 mA
. (Pulsed, Note 5)
Vpg(sat) Base Saturation Voltage 0.6 12 06 12 Volts I, = 150mA I, = 15mA TS o re ot rtes ouar®
(Pulsed, Note 5) e St oo e e
VBE(sax) Base ‘Saturation Voltage 2.0 2.0 Volts ic = 500 mA IB = 50 mA
(Pulsed, Note 5)
heo High Frequencv Current Gain 2.5 3.0 lc = 20 mA VCE = 20V
(f = 100 MHz)
f, Gain-Bandwidth Product 250 300 MHz I = 20 mA V, = 20V
T (f = 100 MHz) c CE
2N2221A « 2N2222A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
SEMICONDUCTOR
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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
ICEX Collector Reverse Current 10 10 nA VEB = 3.0V VCE = 60V
ICBO ‘ Collector Reverse Current 10 10 nA IE =0 VCB = 60V
ICBO (+150°C) Collector Reverse Current 10 10 LA IE =0 VCB = 60V
IEBO Base Current 10 10 nA Ic =0 VEB = 3.0V
cobo C((:)r;x;x&nci;zi,itgx?:: gliclua(t) KHz) 8.0 8.0 pF IE =0 VCB = 10V
Cibo Common Base, Open Circuit 25 25 pF I. =0 Vgg = 0.5V
Input Capacitance (f = 100 kHz)
Re(hie) Rea_l Part .of Common- 60 60 Ohms IC = 20 mA VCE = 20V
Emitter High Frequency
Input Impedance (f = 300 MHz) )
BVCBO ggﬂ:;faor to Base Breakdown 75 75 Volts IC = 10 pA IE =0
BVCEO Collector to Emitter Break- 40 40 Volts IC = 10 mA IB =0
down Voltage (Notes 4 & 5)
BVEBO 5:;:2:: to Base Breakdown 6.0 6.0 Volts IC =0 IE = 10 pA
IBL Base Current 20 20 nA VEB = 3.0V VCE = 60V
td Turn-on Delay Time 10 10 ns ICS = 150 mA VCC = 30V
IB1 = 15 mA, VBE(off) =05V
tr Rise Time 25 25 ns ICS = 150 mA VCC = 30V
I]31 = 15 mA, VBE(off) =05V
ts Storage Time 225 225 ns Ics = 150 mA Vcc = 30V
IB1 = 15 mA, IBZ =15 mA
te Fall Time 60 60 ns Ics = 150 mA Vee = 30V
Iy, = 15 mA, I, =15mA
TA Active Region Time Constant 2.5 2.5 ns IC <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>