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SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (EPOXY) NUMERICAL INDEX 

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

EN697 10-11 FT3568 10-61 2N4889 10-142 
EN706 10-12 2N3569 10-63 2N4916 10-146 
EN708 10-12 FT3569 10-61 2N4917 10-146 
EN718A 10-14 2N3638 10-65 2N4944 10-148 
EN722 10-16 2N3638A 10-65 2N4945 10-148 
EN744 10-18 2N3639 10-69 2N4946 10-148 
EN870 10-20 2N3640 10-69 SE5001 10-150 
EN871 10-20 2N3641 10-73 SE5002 10-150 
EN914 10-12 FT3641 10-77 SE5003 10-150 
EN915 10-22 2N3642 10-73 SE5006 10-154 
EN916 10-22 FT3642 10-77 SE5025 10-158 
EN918 10-23 2N3643 10-73 2N5040 10-160 
EN930 10-24 FT3643 10-77 FT5040 10-164 
EN956 10-14 2N3644 10-81 2N5041 10-160 
SElOOl 10-26 FT3644 10-85 FT5041 10-164 
SE1002 10-26 2N3645 10-81 2N5042 10-168 
SE1010 10-.30 FT3645 10-85 2N5055 10-172 
EN1132 10-16 2N3646 10-88 2N5126 10-176 
EN1613 10-14 2N3688 10-92 2N5127 10-178 
EN1711 10-14 2N3689 10-92 2N5128 10-179 
SE2001 10-32 2N3690 10-92 2N5129 10-179 
SE2002 10-32 2N3691 10-96 2N5130 10-181 
EN2219 10-34 2N3692 10-96 2N5131 10-183 
EN2222 10-34 2N3693 10-98 2N5132 10-184 
EN2369A 10-18 2N3694 10-98 2N5133 10-186 
EN2484 10-24 FT3722 10-102 2N5134 10-187 
EN2894A 10-36 EN3962 10-106 2N5135 10-190 
EN2905 10-37 SE4001 10-108 2N5136 10-191 
EN2907 10-37 SE4002 10-108 2N5137 10-191 
SE3001 10-39 SE4010 10-108 2N5138 10-192 
SE3002 10-39 2N4121 10-112 2N5139 10-196 
SE3005 10-43 2N4248 10-120 2N5140 10-198 
EN3009 10-45 2N4249 10-120 2N5141 10-200 
EN3011 10-18 2N4250 10-120 2N5142 10-202 
EN3013 10-45 2N4257 10-124 2N5143 10-202 
EN3014 10-45 2N4258 10-124 2N5242 10-204 
EN3250 10-47 2N4274 10-128 2N5243 10-204 
EN3502 10-49 2N4275 10-128 SE6001 10-208 
EN3504 10-49 2N4313 10-132 SE6002 10-208 
2N3563 10-51 2N4354 10-136 SE6020 10-209 
2N3564 10-53 2N4355 10-136 SE6020A 10-209 
2N3565 10-55 2N4356 10-136 SE6021 10-209 
2N3566 10-57 2N4436 10-138 SE6021A 10-209 
2N3567 10-59 2N4437 10-138 SE6022 10-209 
FT3567 10-61 2N4888 10-142 SE6023 10-209 
2N3568 10-59 

Additional General Purpose Amplifiers and Switches 

Type Page No. 

SE4020 10-llla 
SE4021 10-llle 
SE4022 10-llli 
SE7015 10-212a 
SE7016 10-212a 
SE7017 10-212a 
FT4354 10-137c 
FT4355 10-137c 
FT4356 10-137c 
SE8012 10-212c 
SE8040 10-213 
SE8540 10-213 
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HIGH SPEED SWITCH SELECTION GUIDE 

Rated Optimum Collector Current mA 

Vceo 0.1 50 10 - 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

5-6 2N5141 2N5141 
2N4257 2N4257 
2N5140 2N5140 

12 2N4274 2N4258 2N4274 2N4258 2N3426 
2N4389 2N4389 
2N5055 2N4313 

2N5055 

15 2N4275 2N3646 2N3646 
2N4275 

20-25 2N3638 2N3638 2N3638 2N5242* 2N5242 
2N3638A 2N3638A 2N3638A 
2N5142, 3 2N5142, 3 2N5142, 3 

2N5242* 2N5242* 

30-45 FT3641 * 2N4916 FT3641* 2N5243 FT3641* 2N5243* FT3641 2N5243* 2N5243 
FT3643* 2N4121 FT3643* 2N4916 FT3643* FT3644* FT3643 
2N4436 FT3644" 2N4436 2N4121 2N4436 2N3724 
2N4437 2N4437 FT3644* 2N4437 2N4436 
FT3642* FT3642* FT3642* 2N4437 

FT3642 

46-60 FT3645* FT3722* FT3645* FT3722* FT3645* FT3722* FT3722* 
2N3645 2N3645 2N3645 

•High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 

HIGH SPEED SWITCHES (EPOXY) NUMERICAL INDEX 

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

EN706 10-12 2N3638 10-65 2N4258 10-124 
EN70~ 10·12 2N3638A 10-65 2N4274 10-128 
EN722 10-16 2N3639 10-69 2N4275 10-i28 
EN744 10-18 2N3640 10-69 2N4313 10-132 
EN914 10-12 2N3641 10-73 2N4436 10-138 
EN1132 10-16 FT3641 10-77 2N4437 10-138 
EN2219 10-34 2N3642 10-73 2N4916 10-146 
EN2222 10-34 FT3642 10-77 2N4917 10-146 
EN2369A 10-18 2N3643 10-73 2N5055 10-172 
EN2894A 10-36 FT3643 10-77 2N5128 10-179 
EN2905 10-37 2N3644 10-81 2N5129 10-179 
EN2907 10-37 FT3644 10-85 2N5134 10-187 
EN3009 10-45 2N3645 10-81 2N5240 10-198 
EN3011 10-18 FT3645 10-85 2N5141 10-200 
EN3013 10-45 2N3646 10-88 2N5142 10-202 
EN3014 10-45 FT3722 10-102 2N5143 10-202 
EN3250 10-47 2N4121 10-112 2N5242 10-204 
EN3502 10-49 2N4257 10-124 2N5243 10-204 
EN3504 10-49 
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GENERAL PURPOSE AMPLIFIER SELECTION GUIDE 

Rated Optimum Collector Current mA 

Yceo 0.10 50 10 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 
12-20 2N5128, 29 2N5139 2N5128, 29 2N5142 2N5128, 29 2N5142 2N5128, 29 2N5136, 37 

2N5131, 32 2N5136,37 2N5136, 37 2N5136, 37 
2N5136,37 

20-30 2N3565 2N3638, 38A 2N3566 2N3638,38A 2N3566 2N3638, 38A FT3641 *, 43* FT5040* SE8040* FT5040* 
2N3566 2N4916,17 FT3641 *, 43* 2N5143 FT3641*,43* FT5040* 2N4436, 37 SE8540* SE8540* 
FT3641 *, 43* 2N5138 2N4436, 37 FT5040* 2N4436, 37 2N5143 SE8040* 
2N369l-94 2N4121 2N5135 SE8540* 2N5135 SE8540* 
SE4022 SE8040* SE8040* 
2N4436,37 
2N5135 

40-45 FT3567*,69* 2N4248,50 FT3567*, 69* FT3644* FT3567*,69* FT3644* FT3567*, 69* FT5041* FT3567*,69* FT5041* 
FT3642* FT3644* FT3642* FT5041* FT3642* FT5041* FT3642* 2N4944,46 
SE4021 2N4944,46 2N4944, 46 2N4944,46 
2N4944,46 

60 FT3568* 2N4249 FT3568* FT3645* FT3568* FT3645* FT3568* FT4354* FT3568* FT4354* 
SE4020 FT3645* 2N4945 FT4354* 2N4945 FT4354* 2N4945 FT4355* 2N4945 FT4355* 
2N4945 FT4354*,55* SE6020,A* FT4355* SE6020,A* FT4355* SE6020,A* 
SE6020,A* SE6022 SE6022 SE6022 
SE6022 

80 SE6021, A* FT4356* SE6021, A* FT4356* SE6021,A* FT4356* SE6021, A* FT4356* FT4356* 
SE6023 SE6023 SE6023 SE6023 

120 SE7015* 

150 SE7016* 2N4888, 89 

180 SE7017* 

*High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 

GENERAL PURPOSE AMPLIFIERS & SWITCHES (EPOXY) NUMERICAL INDEX 
Type PageN9. Type Page No. Typfl Page No. 

EN697 10-11 2N3638 10-65 2N4889 10-142 
EN718A 10-14 2N3638A 10-65 2N4916 10-i46 
EN722 10-16 2N3641 10-73 2N4917 10-146 
EN870 10-20 FT3641 10-77 2N4944 10-148 
EN871 10-20 2N3642 10-73 2N4945 10-148 
EN915 10-22 FT3642 10-77 2N4946 10-148 
EN916 10-22 2N3643 10-73 2N5040 10-160 
EN930 10-24 FT3643 10-77 FT5040 10-164 
EN956 10-14 2N3644 10-81 2N5041 10-160 
SElOOl 10-26 FT3644 10-85 FT5041 10-164 
SE1002 10-26 2N3645 10-81 2N5042 10-168 
EN1132 10-16 FT3645 10-85 2N5128 10-179 
EN1613 10-14 2N3691 10-96 2N5129 10-179 
EN1711 10-14 2N3692 10-96 2N5131 10-183 
SE2001 10-32 2N3693 10-98 2N5132 10-184 
SE2002 10-32 2N3694 10-98 2N5133 l0-186 
EN2219 10-34 EN3962 10-106 2N5135 10-190 
EN2222 10-34 SE4001 10-108 2N5136 10-191 
EN2484 10-24 SE4002 10-108 2N5137 10-191 
EN2905 10-37 SE4010 10-108 2N5138 10-192 
EN2907 10-37 2N4121 10-112 2N5139 10-196 
EN3250 10-47 

, 
2N4248 10-120 2N5142 10-202 

EN3502 10-20 2N4249 10-120 2N5143 10-202 
EN3504 10-20 2N4250 10-120 SE6001 10-208 
2N3565 10-55 2N4257 10-124 SE6002 10-208 
2N3566 10-57 2N4258 10-124 SE6020 10-209 
2N3567 10-59 2N4354 10-136 SE6020A 10-209 
FT3567 10-61 2N4355 10-136 SE6021 10-209 
2N3568 10-59 2N4356 10-136 SE6021A 10-209 
FT3568 10-61 2N4436 10-138 SE6022 10-209 
2N3569 10-63 2N4437 10-138 SE6023 10-209 
FT3569 10-61 2N4888 10-142 
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RF /IF AMPLIFIER SELECTION GUIDE 

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

21. NPN SE8012* 10.8 27 

30 NPN FT3641" 10 30 
NPN 2N4436 10 30 

45 NPN 2N3688 29 45 

100 PNP 2N4121 25 typ 100 6 100 
PNP 2N4916 25 typ 100 6 100 
NPN SE5006 20 100 5.5 typ 100 

200 NPN SE3001 12 200 4 typ 60 
NPN 2N3690 15 200 5.5 200 
NPN 2N3563 14 200 4 typ 60 

250 NPN SE1010 6 typ 250 5.5 1.0 
2N3564 6 typ 250 3.7 typ 1.0 

•fT3641 is a high dissipation· epoxy package version of 2N3641; SE8012 is a high dissipation epoxy device. 

MHz 

100 

500 

930 

1000 

Type 

EN918 
SE1010 
SE3001 
SE3002 
SE3005 
2N3563 
2N3564 
2N3639 
2N3640 
2N3641 
FT3641 
2N3642 

RF /IF AMPLIFIER SELECTION GUIDE 

Polarity Device OSC P0 @ le 
mW (min) mA 

PNP 2N4916 200 typ 10 
PNP 2N4121 200 typ 10 

PNP 2N4258 10 typ 10 

NPN SE3002 3.0 8.0 

NPN SE3005 15 8.0 

RF/IF AMPLIFIERS & OSCILLATORS (EPOXY) NUMERICAL INDEX 

Page No. 

10-23 
10-30 
10-39 
10-39 
10-43 
10-51 
10-53 
10-69 
10-69 
10-73 
10-77 
10-73 

Type Page No. 

FT3642 10-77 
2N3643 10-73 
FT3643 10-77 
2N3688 10-92 
2N3689 10-92 
2N3690 10-92 
2N4121 10-112 
2N4257 10-124 
2N4258 10-124 
2N4436 10-138 
2N4437 10-138 

Additional General Purpose Amplifiers and Switches 

Type 

SE4020 
SE4021 
SE4022 
SE7015 
SE7016 
SE7017 
FT4354 
FT4355 
FT4356 
SE8012 
SE8040 
SE8540 
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Page No. 

10-llla 
10-llle 
10-llli 
10-212a 
10-212a 
10-212a 
10-137c 
10-137c 
10-137c 
10-212c 
10-213 
10-213 

Type 

2N4916 
2N4917 
SE5001 
SE5002 
SE5003 
SE5006 
SE5025 
SE5126 
SE5127 
SE5130 

ccb 
pf (max) 

9.0 

8.0 
8.0 

1.6 

4.5 
4.5 
1.6 

1.7 
1.6 
1.7 

3.5 
3.5 

Page No. 

10-146 
10-146 
10-150 
10-150 
10-150 
10-154 . 
10-158 
10-176 
10-178 
10-181 



EN697 
NPN GENERAL PURPOSE AMPLIFIER 

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTOR 

• ELECTRICAL REPLACEMENT FOR 2N697 

• MEDIUM VOLTAGE·· LVcEo = 30 V (MIN) 

• MEDIUM GAIN·· hFE = 40-120 AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

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

at 25°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
V CEO Collector to Emitter Voltage 
VEso Emitter to Base Voltage 

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

-65°C to + 125°C 
125°C Maximum 

0.8 Watt 
0.3 Watt 

60 Volts 
30 Volts 
5.0Volts 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hfe DC Pulse Current Gain (Note 5) 40 120 
V8E(sat) Base Saturation Voltage 1.3 
VeE(sat) Collector Saturation Voltage 1.5 

hfe High Frequency Cu[rent Gain (f = 20 MHz) 2.5 

Cobo Output Capacitance 35 

leso Collector Cutoff Current 1.0 
leso(lOOoC) Collector Cutoff Current 10 

h;b Input Resistance (f = 1.0 kHz) 24 34 
4.0 8.0 

hrb Voltage Feedback Ratio (f = 1.0 kHz) 5.0 
5.0 

hfe Small Signal Current Gain (f = 1.0 kHz) 25 175 
35 200 

hob Output Conductance (f = 1.0 kHz) 0.1 0.5 
0.1 1.0 

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 operation. 

Volts 
Volts 

pf 
µA 
µA 
n 
n 
xrn-· 
x10-• 

µmho 
µmho 

PHYSICAL 'DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

NOTfS: All dimensions 1n inches 
Leads are gold·otated kovar 
Package 1selectncally Non­
conductive material 
Package weight is 0.66gram 

TEST CONDITIONS 

le= 150mA VeE = lOV 
le= 150 mA 18 = 15 mA 
le= 150 mA 18 = 15 mA 
le= 30 mA VeE = lOV 
IE= 0 Ve8 = lOV 
IE=O Ve8 = 30V 
IE= 0 Ves = 30V 
le= 1.0 mA Ve8 = 5.0V 
le= 5.0 mA Vea= lOV 
le= l.OmA Vea= 5.0V 
le= 5.0 mA Vc8 = lOV 
le= 1.0 mA VeE = 5.0V 
le= 5.0 mA VeE= lOV 
le= 1.0 mA Vea= 5.0V 
le= 5.0 mA Ve8 = lOV 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW!°C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300µs; duty cycle= 1%. 

FAJRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND !NSTRUMENT ·'.::ORPORATION 
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EN706 • EN708 • EN914 
NPN HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N706, 2N708, AND 2N914 DATA SHEETS 

• ELECTRICAL REPLACEMENTS FOR 2N706, 2N708 AND 2N 914 
• HIGH SPEED· ·Ts= 20 ns (max) at20 mA 
• HIGH FREQUENCY·· fr= 300 MHz (min) at 20 mA 
• LOW CAPACITANCE • • Cobo = 6.0 dB (max) at 5.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

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

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

Maximum Voltages 
V cao Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 

EN706 
25V 
15V 
3.0V 

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

EN706 
SYMBOL CHARACTERISTICS MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 20 
hFe(-55°C) DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
Vee< sat) Collector Saturation Voltage 0.6 
Vce(sat) (-55°Cto Collector Saturation Voltage 

+125°C) 
Vce(sat) (-55°C to Collector Saturation Voltage (Note 6) 

+125°C) 
Vee( sat) Collector Saturation Voltage 
Vae(sat) Base Saturation Voltage 0.9 
Vae(sat) (-55°C) Base Saturation Voltage 

lcBO Collector Cutoff Current 0.5 
lceo Collector Cutoff Current 
lcex<+100°c) Collector Cutoff Current 
lcao< + 100°C) Collector Cutoff Current 30 
r' b Base Spreading Resistance (Note 7) 
BVceo Collector to Base Breakdown Voltage 25 

Additional Electrical Characteristics on page 2 

-65°Cto +125°C 
125°C 
260°C 

EN708 
40V 
15V 
5.0V 

EN708 
MIN. MAX. 

30 120 
15 
15 

0.4 
0.4 

0.72 0.85 
0.95 

50 
25 
25 
75 

40 

0.5 Watt 
0.2 watt 

EN914 
40V 
15V 
5.0V 

EN914 
MIN. MAX. 

30 120 
12 

10 

0.25 

0.70 
0.70 0.80 

100 
25 
25 

40 

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

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non·conduct'ive material 

UNITS TEST CONDITIONS 

le= lOmA Vee= 1.0V 
le= lOmA Vee= 1.0V 
le= 0.5 mA Vee= 1.0V 
le= 500 mA Vee= 5.0V 

Volts le= lOmA 18 = 1.0 mA 
Volts le= 7.0 mA la= 0.7 mA 

Volts le= 10 mA 18 = 1.0 m.A 

Volts le= 20.0 mA 18 = 200 mA 
Volts le= lOmA 18 = 1.0 mA 
Volts le= 7 mA la= 0.7 mA 
nA Vea= 15V le= 0 
nA Vee= 20V le= 0 
µA Vee= 20V Vae = 0.25 V 
µA Vea= 20V le=O 
n le= lOmA Vee= lOV 
Volts le= 1.0 mA le= 0 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS EN706 • EN708 • EN914 

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

EN706 EN708 EN914 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

Veeo<sust) Collector to Emitter Sustaining Voltage 15 15 15 Volts le=30mA (pulsed) 
(Notes 4 & 5) 

BVeeo Emitter to Base Breakdown Voltage 3.0 5.0 5.0 Volts le=O le= 100 µA 
Cobo Output Capacitance 6.0 6.0 6.0 pf le= 0 Vea= lOV 
C;bo Input Capacitance 9.0 pF le=O Vee= 0.5V 
hFe High Frequency Current Gain (f = 100 MHz) 2.0 le= lOmA Vee= 15V 
hFe High Frequency Current Gain (f = 100 MHz) 3.0 le= lOmA Vee= lOV 
hFE High Frequency Current Gain (f = 100 MHz) 3.0 le=20mA Vee= lOV 
Ts Charge Storage Time Constant (Note 8) 60 ns le =lOmA Vee= lOV 

le1 = le2 = 10 mA RL = 1 kn 
Ts Charge Storage Time Constant (Note 9) 25 ns le= 181 =le2=10 mA 

Ts Charge Storage Time Constant (Note 10) 20 ns le =la1~182 = 20 mA 
ton Turn On Time 40 ns le= lOmA 

18 = 3,0mA Vee= 2.0V 
ton Turn On Time 40 ns le= 200mA181 = 40 mA 
toff Turn OffTime 75 ns le=lO mA 18 =3.0mA 

182 = 1.0 niA 
toll Turn Off Time 40 ns le=200mA 

181 =40mA 182 = 20mA 

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 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). 
(4) Rating refers to i 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 /LS; duty cycle = 1 % . 
(6) I c = 1.0 mA through 20 mA. 
(7) rt;= hie(Real Part) - Measured with GR#1607-A Bridge. 
(8) Conditions chosen to make storage time approximately independent of transistor hFE, Measurement with Tektronix R plug-in unit. Ts= Ksln2. 
(9) Measured on sampling scope, PW 400ns. 

(10) Measured on sampling scope, PW 200ns. 
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EN718A · EN956 · EN1613 · EN1711 
NPN GENERAL PURPOSE AMPLIFIERS 

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N718A DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N718A, 2N956, 2N1613 AND 2N1711 
• HIGH GAIN • • hFE: 100·300 at 150 mA 

hFE = 35 (min) at 100 µA 
hFE = 40 (min) at 500 mA 

• HIGH VOLTAGE·· LVceo = 40 V (min) 

ABSOLUTE MAXIMUM RATINGS (Note l) 

Muimum Temperatures 
Storage Temperature 
Operating Junction Temperature 

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

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

Maximum Voltages 
V ceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

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

SYMBOL 

hFE 

hFE 
hFE 
hFe(-55°C) 
hFE 
hFE 
Vee(sat) 

Cobo 

cibo 
NF 
leso 
lce0 (100°C) 
BVceo 

CHARACTERISTICS 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
Base Saturation Voltage 
(Pulsed, Note 5) 
Collector Saturation Voltage 
(Pulsed, Note 5) 
High Frequency Current Gain 
(f = 20 MHz) 
Output Capacitance 
Emitter Transition Capacitance 
Noise Figure (Note 6) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 

Additional Electrical Characteristics on page 2 
Notes on page 2 

EN718A 
EN1613 

MIN. 

40 
35 
20 
20 
20 

3.0 

75 

MAX. 

120 

1.3 

1.5 

25 
80 
12 
50 
10 

EN956 
EN1711 

MIN. 

100 
75 
40 
30 
35 
20 

3.5 

75 

MAX. 

300 

1.3 

1.5 

25 
80 
8.0 
50 
10 

-65°cto +125•c 
+ 125°C Maximum 

EN718A EN1613 
EN956 EN1711 

0.6 Watt 0.8 Watt 
0.22 Watt 0.3 Watt 

UNITS 

75 Volts 
40 Volts 
7.0Volts 

TEST CONDITIONS 

le= 150 mA VcE= lOV 
le= lOmA VcE = lOV 
lc=500mA VeE = lOV 
le= 10 mA VcE=lOV 
lc=O.lmA Vce=lOV 
le = 0.01 mA Vee = 10 V 

Volts le= 150 mA le = 15 mA 

Volts 

pf 
pF 
dB 
mµA 
µA 
Volts 

le= 150mA 18 =15 mA 

le= 30 mA VcE = 10 V 

IE=O 
le=O 
le=0.3mA 
IE=O 
le=O 
le= 0.1 mA 

Vea= lOV 
Vea= 0.5V 
Vee= lOV 
Vea= 60V 
Vee= GOV 
IE=O 
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PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (TO·IOS) outline 

.240 

............... ~· 
3L£ADS n n n_J.500MIN. 

:8rg DIA. LI LI LI 

NOTES: All dimensions in inches 
Leadsaregold·ulatedkovar 
Packa1e lselectricallyNon· 
conductive material 
Packa1e we11ht is 0.661ram 

EN1613 • EN1711 

PHYSICAL DIMENSIONS 

i------l·IOO Base 
.050! r I/ Lead No. 2 

Emitter Collector 
Lead No. I 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 

EN718A • EN956 

•Planar is a patented Fairchild process. 

F=A.IRCHIL..CJ 

SEMICONDUCTOR 
•A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS EN718A • EN956 • EN1613 • EN1711 

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

EN718A EN956 
SYMBOL CHARACTERISTICS EN1613 EN1711 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

Yeeo<sust) Collector to Emitter Sustaining Voltage 40 40 Volts le= lOmA la=O 
(Notes 4 and 5) (pulsed) 

BVeao Emitter to Base Breakdown Voltage 7.0 7.0 Volts le=O le= 0.1 mA 

leao Emitter Current 50 50 mµA le=O Yea= 5.0V 
h;b Input Resistance (f = 1.0 kHz) 24 34 24 34 n le= l.OmA Yea= 5.0V 

4.0 8.0 4.0 8.0 n le= 5.0 mA Yea= lOV 
hrb Voltage Feedback Ratio (f = 1.0 kHz) 5.0 5.0 x10-• le= l.OmA Yea= 5.0V 

5.0 5.0 x10-• le= 5.0mA Yea= lOV 
hre Small Signal Current Gain (f = 1.0 kHz) 25 175 50 400 le= 1.0 mA VeE = 5.0V 

35 200 70 400 le= 5.0mA Yee= lOV 
hob Output Conductance (f = 1.0 kHz) 0.1 0.5 0.1 0.5 µmho le= 1.0 mA Yee= 5.0V 

0.1 1.0 0.1 1.0 µmho le= 5.0 mA Yea= lOV 

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. 1 

(3) These ratings give a maximum Ju~ction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/"C) for the EN1613 and EN1711; 
for the EN718A and EN956 167°C/Watt (derating factor of 6.0 mW/"C). Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/"C) for the EN1613 and 
EN1711; for the EN718A and 'EN956 455°C/Watt (derating factor of 2.2mW/"C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) .Pulse Conditions: length= 300 µs; duty cycle:::; 2%. 
(6) f = 1000 Hz; Rs = 5100; 1.0 Hz bandwidth. 
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EN722 • EN1132 
PNP GENERAL PURPOSE AMPLIFIERS 
DIFFUSED SILICON. PLANAR* EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N722 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N722 and 2N1132 

• BREAKDOWN VOLTAGE •••• BYcao = 50 V !MINI 
•••• LYceo = 35 V (MINI 

• BETA ••••••••••••• hi'!;= 30-90@150 mA 

• FREQUENCY ••••••.••• fr = 60 MHz !MINI 

• CAPACITANCE • • • • • • • • . Cob = 45 pf (MAXJ 

ABSOLUTE MAXIMUM RATINGS £Note ll 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Free Air Temperature [Notes 2 and 31 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vceo Gollector to Emitter Voltage [Note 4l 
Veao Emitter to Base Voltage 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

EN722 
0.5 Watt 
0.2 Watt 

EN1132 
0.7 Watt 
0.3 Watt 

-50Volts 
-35 Volts 
-5.0Volts 

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

SYMBOL CHARACTERISTIC MIN. 

h•e DC Pulse Current Gain [Note 51 25 
hFe DC Pulse Current Gain [Note 51 30 
Vae (sat) Base Saturation Voltage 
Va (sat) Collector Saturation Voltage 
h1. High Frequency Current Gain 

(f = 20 MHZ} 
3.0 

C.b Output Capacitance 
CTI; Emitter Transition Capacitance 

(for EN722 only) 
CTI; Emitter Transition Capacitance 

(for EN1132 only) 
lcao Collector Cutoff Current 
leao (100°Cl Collector Cutoff Current 
leao Emitter Cutoff Current 
BVeao Collector to Base Breakdown -50 

Voltage 

Additional Electrical Characteristics on Page 2. 

MAX. UNITS 

90 
-1.3 Volts 
-1.5 Volts 

45 pf 
100 pF 

80 pF 

1.0 µA 
100 µA 
100 µA 

Volts 

TEST CONDITIONS 

le= 5.0mA 
le= 150 mA 
le= 150mA 
le= i5o mA 
le=50mA 

le= 0 
le= 0 

le= 0 

le= 0 
le= 0 
le= 0 
le= lOOµA 

Vce=-lOV 
Yee= -lOV 

la= 15 mA 
la= 15 mA 

Yee= -3.0V 

Yea= -lOV 
Vea= -0.5 V 

Vea= -0.5 V 

Vea= -30V 
Vea= -30V 
Vea= -5.0V 
le= 0 
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PHYSICAL DIMENSIONS 
in accord~nce with JEDEC (T0-105) outline 

.240 

! : r 
I I -i 

3LEADS n n n_J.500 MIN. 

:8ti DIA. U U U 

NOTES: AH dimensions In inehes 
Leads are goki·olatad kovar 
P1ckqe iselectncally Non· 
conductive material 
Package wetaht is 0.661ram 

EN1132 

PHYSICAL DIMENSIONS 
In accordance with JEOEC (10·106) outline .222--i __ _ 

.192 

I I .240 
Ji MAX. 

11 -t 11 
"""1r-rr-n--' 

3 LEADS 

:~~~DIA. 
~~~~MIN. 

lOO Base 
Lead No. 2 

Emilie Collector 
Lead No Lead No. 3 

,.. 
I 

4 

FLAT~ 
NOTES: All dimensions in inches 

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

EN722 

*Planar is a patented Fairchild process. 

FAIRCHILD 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT COR~RATION 



FAIRCHILD TRANSISTORS EN722 EN1132 

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

Vao Csust) Collector to Emitter Sustaining -35 Volts le= 10 mA 
Voltage (pulsed) 

BVEBo Emitter to Base Voltage -5.0 Volts le= 0 
h1. Current Transfer Ratio 25 100 Va= -5V 
h1. Current Transfer Ratio 30 Vce=-lOV 
h;b Input Resistance 25 35 n Vea= -5V 
h;b Input Resistance 10 n Vea= -lOV 
hrb Voltage Feedback Ratio 8.0 X 10-• Vea = -5 V 
hrb Voltage Feedback Ratio 8.0 x10-• Vea= -lOV 
hob Output Conductance 1.0 µmho Vea= -5V 
hob Output Conductance 5.0 µmho Vea= -lOV 

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. 

la= 0 

. le= 100 µA 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le= l.OmA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le = J.0 mA f = 1.0 kHz 
le = 5.0 mA, f = 1.0 kHz 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/'C) for the EN1132 and 
200°C/watt (derating factor of 5.0 mW/'Cl for the EN722; junction to ambient thermal-resistance of 333°C/watt (derating factor of 3.0 mW/'C) for the EN1132 and 500°C/watt 
(derating factor of 2.0 mW/'C) for the EN722. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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EN7 44 • EN2369A • EN3011 
NPN HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N744, 2N2369A AND 2N3011 DATA SHEETS 

• ELECTRICAL REPLACEMENTS FOR 2N744, 2N2369A AND 2N3011 
• HIGH SPEED •• Ts = 13 ns (max) at 10 mA 

· · t.. = 12 ns (max) at 10 mA 
• • t.11 = 18 ns (max) at 10 mA 

• MEDIUM VOLTAGE·· LVcw = 15 Y (min) 
• MEDIUM GAIN •• hFE ,,,; 40 (min) at 10 mA, 0.35 v 
• HIGH FREQUENCY· ·fr = 500 MHz (min) at 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

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

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

Veao Collector to Base Voltage 
Vees Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Veao Emitter to Base Voltage 
le DC Collector Current 
le Collector Current (10 µs Pulse) 

EN744 
20 Volts 

12 Volts 
5.0Volts 
200mA 

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

-65°C to + 125°C 
125°C Maximum 
260°C Maximum 

EN2369A 
40 Volts 
40 Volts 
15 Volts 
4.5 Volts 
200 mA 
500mA 

0.5 Watt 
0.2 Watt 
EN3011 
30 Volts 
30 Volts 
12 Volts 
5.0Volts 

EN2369A EN3011 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·106) outline 

.222___,,.__ __ 

.192 

3 LEADS 

:g~~DIA. 

Emitter 
Lead Na. 1 

I I .240 
: i MAX. 

11 ---t 11 ............... 
~ ~ ~__5MIN. 

Base 
Lead Na. 2 

Collector 
Lead No. 3 

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

SYMBOL CHARACTERISTIC 
EN744 

MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFe DC Current Gain 20 
hFE DC Pulse Current Gain (Note 5) 40 120 
~F&(-55°C) DC Pulse Current Gain (Note 5) 20 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 20 
Ycw(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 
Cobo Output Capacitance 5.0 
h1. High Frequency Current Gain (f = 100 MHz) 
h1. High Frequency Current Gain (f = 100 MHz) 9.0 
T, Charge Storage Time Constant (Note 6) 18 
t.n Turn On Time (Note 6) 16 
t.n Turn On Time (Note 6) 12 
t.11 Turn Off Time (Note 6) 24 
t,,, Turn Off Time (Note 6) 45 
t.. Turn On Time (Note 6) 
t,,, Turn Off Time (Note 6) 

40 30 
20 

120 
30 25 
20 12 
15 12 

4.0 
5.0 4.0 

13 
12 

18 

120 

4.0 

13 

15 
20 

le= 1.0 mA 
le= 10 mA 
le= 10 mA 
le= 10 mA 
le= 30 mA 
le= 100 mA 

Volts le = 10 mA 
pf IE=O 

le= 10 mA 
dB le= 10 mA 

VeE = 0.25V 
Ve&= 0.35V 
VeE = 0.35V 
VeE = 1.0V 
VeE = 0.4 V 
VeE = 1.0V 
la =0 
Vee= 5.0V 
VeE = lOV 
VeE = lOV 

ns le = 1., = -112 = 10 mA 
ns le = 10 mA, la1 = 3.0 mA 
ns le = 100 mA I" = 40 mA 
ns le = 10 mA 1., = 3.0 mA la2 = -1.5 mA 
ns le= 100 mA 1., = 40 mA, I"= -20 mA 
ns le= 30 mA, 1., = 3.0 mA 
ns le= 30 mA, 1., = I" = 3.0 mA 

Additional Electrical Characteristics on page 2 •Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor de~ice may be impaired. 
(2) These a1e 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 125°C and junction·lo·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). 
(4) Rating refers to a high-current point where collector-to·emitter voltage is lowest. Far more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length ~ 300 µ,s; duty cycle ~ 2%. 
(6) Measured on Sampling Scope. PW ;:::: 200 ns 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS EN744 • EN2369A • EN3011 

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

EN744 EN2369A EN3011 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS . TEST CONDITIONS 

VeE(sat) Collector Saturation Voltage 0.2 0.2 Volts le= lOmA la= 1.0 mA 
VeE(sat) ( + 100°C) Collector Saturation Voltage 0.3 0.3 Volts le= lOmA la= 1.0 mA 
VeE(sat) ( +85~C) Collector Saturation Voltage 0.3 Volts le= 10 mA = 1.0 mA 
VeE(sat) Collector Saturation Voltage 0.25 0.25 Volts . le =30mA =3.0mA 
VeE(sat) Collector Saturation Voltage 0.5 0.5 Volts le= lOOmA = iOmA 
VeE(Sat) (+100°C) Collector Saturation Voltage 1.0 Volts le= lOOmA = lOmA 
VBE(sat) Base Saturation Voltage 0.65 0.85 0.7 0.85 0.72 0.87 Volts le =lOmA = l.OmA 
VaE(sat) (-55°C to Base Saturation Voltage 0.59 1.02 Volts le =.10 mA, = l.QmA 

+100°C) 
VaE(sat) (-55°C) Base Saturation Voltage 1.1 Volts le=lOmA la= 1.0 mA 
VaE(sat) Base . Saturation Voltage 1.15 1.15 Volts le= 30mA la= 3.0mA 
VaE(sat) Base Saturation Voltage 1.5 1.6 1.6 Volts le= lOOmA la= lOmA 
VaE(sat) (-55°C) Base Saturation Voltage 1.6 Volts le =lOOmA 18 = lOmA 
leES Collector Cutoff Current 1.0 0.4 0.4 µA VeE = 20V VaE.= 0 
bs (+85°C) Collector Cutoff Current 20 µA VeE = 20V VaE = 0 
lcao Collector Cutoff Current 1.0 µA IE .;, 0 . Vea= 20V 
lcao (+100°C) Collector Cutoff Current 25 25 µA IE= 0 Vea= 20V 
bx (+100°C) Collector Cutoff Current 30 µA VeE = lOV Vee= 0.35V 
IEBO Emitter Cutoff Current 10 µA le=O VEB = 5.0V 
BVEBo Emitter to Base Breakdown Voltage 4.5 Volts IE=lOµA lc=O 
BVeao Emitter to Base Breakdown Voltage 5.0 5.0 Volts IE= 100 µA le=O 
BVeao Collector to Base Breakdown Voltage 20 40 30 Volts le= 10µ.A IE= 0 
BVeEs Collector to Emitter Breakdown Voltage 40 30 Volts le= lOµA' VaE = 0 

' 
~· 

~· 
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EN870 • EN871 
NPN GENERAL. PURPOSE AMPLIFIERS 

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DE$1GN INFORMATION SEE FAIRCHILD ~N870 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N870 AND 2N871 
• HIGH VOLTAGE- - LVcEo = 60 V (MIN) 
• HIGH GAIN - - hFE = 100-300 AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction. Temperature 

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

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

Maximu.m Voltages 
V eso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

EN870 
SYMBOL CHARACTERISTIC MIN 

hFE DC Pulse Current Gain (Note 5) 40 
hFe DC Pulse Current Gain (Note 5) 35 
hFe(-55°C) DC Pulse Current Gain (Note 5) 20 
hFe DC Current Gain 20 
V8e(sat) Base Saturation Voltage 
Vee<sat) Collector Saturation Voltage 
V8e(sat) Base Saturation Voltage 
Vce(sat) Collector Saturation Voltage 
hfe High Frequency Current Gain 2.5 

(f = 20 MHz) 
Cobo Output Capacitance 

Cre Emitter Transition Capacitance 
leso CoUector Cutoff Current 
le80(100°C) Collector Cutoff Current 
BVcso Collector to Base Breakdown Voltage 100 
YcEo(sust) Collector to Emitter Sustaining 60 

Voltage (Note 4) 
BVego Emitter to Base Breakdown Voltage 7.0 
!EBO Emitter Cutoff Current 
hib Input Resistance (f = 1.0 kHz) 20 
hib Input Resistance (f = 1.0 kHz) 4.0 

Additional Electrical Characteristics on page 2 
Notes on page 2 

MAX. 

120 

0.9 
1.2 
1.3 
5.0 

20 
85 

100 
15 

50 
30 
8.0 

-65° to + 125°c 
125°C Maximum 

MIN. 

100 

3.0 

100 
60 

7.0 

20 
4.0 

0.6 Watt 
0.22 Watt 

100 Volts 
60 Volts 

7.0 Volts 

EN871 
MAX. 

300 

0.9 
1.2 
1.3 
5.0 

20 
85 
100 
15 

50 
30 
8.0 
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UNITS 

Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 
Volts 

Volts 
nA 
fl 
fl 

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

.222--.;-~­

.192 

Emitter 
Lead No. 1 

I I .240 
: : MAX. ,, -t ,, ....,,__,,_,,._ 

~ ij ~_5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= 150 mA Vee= lOV 
le= 10 mA Vee= lOV 
le= 10 mA Vee= lOV 
le= 0.1 mA Vee= lOV 
le= 50mA 18 = 5.0 mA 
le= 50 mA 18 = 5.0 mA 
le= 150 mA 18 =15mA 
le= 150 mA 18 = 15 mA 
le=30mA Vee= lOV 

le= 0 Veg= lOV 
le=O Veg= 0.5V 
le= 0 Ve8 =75V 
le= 0 Veg= 75V 
lc=O le= 0.1 mA 
le= 30 mA lg= 0 
(pulsed) 
lc=O le= 0.1 mA 
lc=O Veg= 5.0V 
le= 1.0 mA Vc8 = 5.0V 
le= 5.0 mA Veg= lOV 

•Planar is a patented Fairchild process. 

F=AIRCHIL.CJ 
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FAIRCHILD TRANSISTORS EN870 • EN871 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

EN870 EN871 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hob Output Conductance (f = 1.0 kHz) 0.5 0.5 

hob Output Conductance (f = 1.0 kHz) 0.5 0.5 

h,b Voltage Feedback Ratio (f= 1.0 kHz) 1.25 5.0 

h,b Voltage Feedback Ratio (f= 1.0 kHz) 1.50 5.0 

hfe Small Signal Current Gain (f = 1.0 kHz) 30 175 50 400 

hfe Small Signal Current Gain (f = 1.0 kHz) 45 200 70 400 

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. 

µmho le= 1.0 mA Vee= 5.0V 
µmho le= 5.0mA Vee= lOV 
x10-• le= l.OmA Vea= 5.0V 
x10-• le= 5.0mA Vee= lOV 

le= l.OmA Vee= 5.0V 
le= 5.0mA Vee= lOV 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 8.0 mW/°C); Junction to ambient thermal 
resistance of 4-55°C/Watt (derating factor of 2.2 mW/°C). 

(4) These ratings refer to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %-
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EN915 · EN916 
NPN HIGH .FREQUENCY AMPLIFIERS AND OSCILLATORS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N915 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N915 AND 2N916 

• HIGH VOLTAGE·· LYern = 50 V (min.) 

• HIGH GAIN·· hFE = 50 -200 AT 10 mA 

• LOW CAPACITANCE • • Cobo= 3.5 pf (max.) AT 10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

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

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

Maximum Voltages 
Vc80 Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 

EN915 
70Volts 
50 Volts 
5.0 Volts 

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

EN915 
SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 50 200 
hFE DC Pulse Current Gain (Note 5) 
V8e(sat) Base Saturation Voltage 0.9 
Vee( sat) Collector Saturation Voltage 1.0 
hie High Frequency Current Gain (f = 100 MHz) 2.5 
Cobo Output Capacitance 3.5 
Cobo Output Capacitance 
cibo Input Capacitance 10 
lcso Collector Cutoff Current 50 
lceo(lOO • C) Collector Cutoff Current 3.0 
lcso Collector Cutoff Current 
lcso(lOO • C) Collector Cutoff Current 
BVceo Collector to Base Breakdown Voltage 70 
BVceo Collector to Base Breakdown Voltage 
Yeeo(sust) Collector to Emitter Sustaining Voltage 50 
BVeeo Base to Emitter Breakdown Voltage 5.0 
r~Cc Collector-Base Time Constant (f = 40 MHz) 300 
hie Small Signal Current Gain (f = 1.0 kHz) 40 200 
hie Small Signal Current Gain (f = 1.0 kHz) 50 250 
hie Input Resistance (f = 1.0 kHz) 6.0 
hie Input Resistance (f = 1.0 kHz) 2.0 
hoe Output Conductance (f = 1.0 kHz) 75 
hoe Output Conductance (f = 1.0 kHz) 125 

NOTES: 

-65°Cto +125°C 
125°C Maximum 
260°C Maximum 

0.5 Watts 
0.2 Watts 

EN916 
45 Volts 
25 Volts 
5.0 Volts 

EN916 
MIN. MAX. 

50 200 
0.9 
0.5 

3.0 

6.0 
10 

50 
10 

300 
40 200 
50 250 

6.0 
2.0 
75 
125 

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

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

UNITS 

Volts 
Volts 

pf 
pF 
pF 
nA 
µA 
nA 
µA 
Volts 
Volts 
Volts 
Volts 
ps 

kn 
kn 
µmho 
µmho 

.192 . 

.222 ____ •

1 

I 
.240 
MAX. 

~--t 
~ ~~~MIN. 3 LEADS 

:g~~DIA. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrica11·y non-conductive material 

TEST CONDITIONS 

le= 10 mA Vee= 5.0V 
le= 10 mA Vee= 1.0V 
le= 10 mA le= 1.0 mA 
le= 10 mA le= 1.0 mA 
le= 10 mA Vee= 15V 
le =0 Yea= 10 
le= 0 Vee= 5.0V 
lc=O Vee= 0.5V 
le=O Yes= 60V 
le=O Vee= 60V 
le=O Vee= 30V 
le=O Vee= 30V 
le= lOOµA le=O 
le= lOµA le=O 
le= lOmA le =0 
le= 10 µA le =0 
le= lOmA Vee= lOV 
le= 1.0 mA Vee= 5.0V 
le= 5.0 mA Vee= 5.0V 
le= 1.0 mA Vce=5.0V 
le= 5.0 mA Vee= 5.0V 
le= 1.0 mA Vee= 5.0V 
le= 5.0mA Vce=5.0V 

•Planar 1s a patented Fa1rch1ld process. 

(3) These ratings give a maximum junction temperature of 1'25°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). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: Length= 300 µs.; duty cycle= 1%. 

F=AIRCHILC 
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EN918 
NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR POWER GAIN AND POWER OUTPUT TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N918 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N918 
• HIGH GAIN - - GP•= 15 dB (min.) AT 200 MHz 

- • P 0 = 30 mW (min.) AT 500 MHz 
• LOW CAPACITANCE - - Cobo = 1.7 pf (max.) AT 10 V 
• LOW NOISE - - NF = 6.0 dB (max.) AT 60 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

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

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

Maximum Voltages and Current 
V eso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEeo Emitter to Base Voltage 
le Collector Current 

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

SYMBOL MIN. 

hFE DC Current Gain 20 

V8E (sat) Base Saturation Voltage 

VeE(sat) Collector Saturation Voltage 

Cobo Common-Base, Open-Circuit Output Capacitance 

Cobo Common·Base, Open-Circuit Output Capacitance 

Cibo Input Capacitance 

leso Collector Cutoff Current 

le80(100 • C) Collector Cutoff Current 

hfe High Frequency Current Gain (f = 100 MHz) 6.0 

GP• Available Power Gain (neutralized) (f = 200 MHz) 14 

po Power Output f = 500 MHz) 30 
.,, Collector Efficiency (f = 500 MHz) 25 

NF Noise Figure (f = 60 MHz; R9 = 400 n) 

VeEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 

BVeeo Collector to Base Breakdown Voltage 30 

BY.EBO Emitter to Base Breakdown Voltage 3.0 

NOTES: 

-65°c to +125•c 
+125°C Maximum 
+260°C Maximum 

0.5 Watt 
0.2 Watt 

30 Volts 
15 Volts 

3.0Volts 
50 mA 

MAX. 

1.0 

0.4 

1.7 

3.0 
2.0 

50 

1.0 

6.0 

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

UNITS 

Volts 

Volts 

pF 

pF 

pF 

nA 
µA 

dB 

mW 

% 
dB 

Volts 

Volts 

Volts 

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

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

.192 . 

.222 ______ •

1 

I 
.240 

.....,....,,... ...... __:r· 

Emitter 
Lead No. I 

~ ~ ~_5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le=3.0mA 

le= 10 mA 

le= lOmA 

IE=O 

IE=O 

le=O 

IE=O 

le=O 
le=4.0mA 

le= 6.0 mA 
le= 8.0 mA 

le= 8.0 mA 

le= 1.0mA 

le =3.0 mA 

le= 1.0 µA 

le=O 

VeE = l.OV 
18 = 1.0 mA 

18 = 1.0 mA 

Ve8 =10V 

Vee=O 
VEB = O.SV 
Ve8 =15V 

Vee= 15V 

Vee= lOV 

Vee= 12V 

V'CB = 15 V 
Vc8 =15V 

VeE=6.0V 
18 =0 

IE =0 
IE= lOµA 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125~C and junction to case thermal resistance of 500°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).· 

(4) Rating refers to a high current point where collector to emitter_ voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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EN930 · EN2484 
NPN LOW LEVEL, LOW NOISE 

DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2484 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N930 AND 2N2484 
• HIGH GAIN • • hFe = 250 (MIN) AT 1.0 mA 

hFe = 800 (MAX) AT 10 mA 
hFe = 100-500 AT 10 µA 

• HIGH BREAKDOWN VOLTAGE·· LYceo = 60 V (MIN) 
• LOW NOISE • • NF = 2.0 dB (MAX) AT 10 kHz 

NF = 10 dB (MAX) AT 100 Hz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

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

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

Ycao Collector to Base Voltage 
Yceo Collector to Emitter Voltage (Note 4) . 
Ye80 Emitter to Base Voltage 
le Collector Current 

-65°C to + 125°C 
125°C Maximum 
260°C Maximum 

EN930 
45Volts 
45 Volts 
5.0Volts 
30mA 

0.5Watt 
0.2Watt 
EN2484 
60 Volts 
60 Volts 
6.0 Volts 
50mA 

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

EN930 EN2484 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. 

hFe DC Pulse Current Gain (Note 5) 600 800 
hFE DC Current Gain 250 
hFe DC Current Gain 150 200 
hFe DC Current Gain 175 
hFe DC Current Gain 100 300 100 500 
hpe DC Current Gain 30 
hpe(-55°C) DC Current Gain 20 20 
Vae Base-Emitter Voltage (Note 5) 0.6 1.0 
Vae(on) Base-Emitter On Voltage 0.5 0.7 
Vce(sat) Collector Saturation Voltage (Note 5) 1.0 
Vee( sat) Collector Saturation Voltage .35 
hfe High Frequency Current Gain (f = 5.0 MHz) 3.0 
hfe High Frequency Current Gain (f = 30 MHz) 1.0 2.0 
hfe Small Signal Current Gain (f = 1.0 kHz) 150 600 150 900 
hib Input Resistance (f = 1.0 kHz) 25 32 25 32 
hob Output Conductance (f = 1.0 kHz) 1.0 
h,b Voltage Feedback Ratio (f = 1.0 kHz) 600 
h;e Input Resistance (f = 1.0 kHz) 3.5 24 
hoe Output Conductance (f = 1.0 kHz) 40 
hre Voltage Feedback Ratio 800 
lcao Collector-Base Cutoff Current 50 50 
lcao(100°C) Collector Cutoff Current 10 
Ices Collector-Emitter Cutoff Current 50 
lces(lOOoC) Collector -Emitter Cutoff Current 10 

Additional Electrical Characteristics on page 2 

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

Volts 
Volts 
Volts 
Volts 

n 
µmho 
x10-6 

kn 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline .222 ___ _, 

.192 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= lOmA Vee= 5.0V 
le= 1.0mA Vee= 5.0V 
le= 500µA Vee= 5.0V 
le= lOOµA Yee= 5.0V 
lc=lOµA Vee= 5.0V 
le= 1.0 µA Vee= 5.0V 
le= lOµA Vee= 5.0V 
le= lOmA la= 0.5 mA 
le =lOOµA Vee= 5.0V 
le= 10 mA la= 0.5mA 
le= l.OmA la= 0.1 mA 
le= 50µA Vce=5.0Y 
le= 500µA Yee= 5.0Y 
le= 1.0 mA Yee=5.0V 
le= l.OmA Yea= 5.0Y 
le= 1.0 mA Yea= 5.0Y 
le= l.OmA Yea=5.0V 
le= 1.0 mA Yee= 5.0V 

µmhos le= l.OmA Yee= 5.0V 
xl0-6 le= l.OmA Yee= 5.0Y 
nA le=O Yea=45V 
µA le=O Yea =45V 
nA Yee =45V Yea= 0 
µA Yee=45Y Yea= 0 

*Planar is a patented Fairchild process 
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FAIRCHILD TRANSISTORS EN930 • EN2484 

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

EN930 EN2484 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

IEBO Emitter-Base Cutoff Current 50 50 nA le=O VEB = 5.0V 
leEO Collector-Emitter Cutoff Current 50 50 nA 18 = 0 VeE = 5.0V 
Cobo Output Capacitance 8.0 6.0 pF IE= 0 Vea= 5.0V 
CrE Emitter Transition Capacitance 6.0 pF le =0 VEB = 0.5V 
Yceo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 45 60 Volts le= lOmA 18 =0 
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts le =0 IE= 10 µA 

. BVEBO Emitter to Base Breakdown Voltage 6.0 Volts le =0 IE= 10 µA 
BVci!o Collector to Base Breakdown Voltage 45 60 Volts le= lOµA le= 0 
NF Wide Band Noise Figure 3.0 3.0 dB le= lOµA VeE = 5.0V 

(BW = 15.7 kHz; 3dB pts at 10 Hz and 10 kHz) Rs= 10 kn 
NF Narrow Band Noise Figure (f = 1.0 kHz) 3.0 dB le= lOµA VeE = 5.0 V 

Rs= 10 kn Pwr. BW = 200 Hz 
NF Narrow Band Noise Figure (f = 10 kHz) 2.0 dB IC= lOµA Vee= 5.0V 

R5 = lOkn Pwr. BW = 2.0 kHz 
NF Narrow Band Noise Figure (f = 100 Hz) 10 dB IC=lOµA Vee= 5.0V 

R5 = 10 kn Pwr. BW = 20 Hz 

NOTES: 

(l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits .. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give 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 therma.1 resistance of 500°C/Watt (derating factor of 2.0 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 µ.s; duty cycle= 1 %. 
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SElOOl · SE1002 
NPN AM/FM TYPE 

DI FFU SEO SI LI CON PLANAR TRANSISTORS 

The SE 1001 and SE 1002 are NPN silicon PLANAR transistors designed specifically for A.M.·F.M. receiver applica­
tions. They feature high power gain, high beta, and low collector cutoff current in a solid package designed to give 
maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature UO sec time limitl 

Maximum Power Diss'ipation 
Total Dissipation at 25°C Case Temperature !Note 21 

at 65°C Case Temperature £Note 21 
at 25°C Ambient Temperature !Note 21 

Maximum Voltages 
Ve10 Collector to Base Voltage 
Veeo Collector to Emitter Voltage !Note 31 
Vno Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain !Note 41 
lc.o Collector Cutoff Current 
le10 !65°Cl Collector Cutoff Current 
C.b Output Capacitance 
NF Spot Noise Figure [Note 51 
Apg Available Power Gain (neutralized) 

(f = 10.7 me) 
AP9 Available Power Gain (neutralized) 

(f = 455 kcl 
Ge Conversion Gain Cf = 108 me to 10.7 me) 
BVelO Collector to Base Breakdown Voltage 
Veeo Csustl Collector to Emitter Sustaining Voltage 

[Note 31 
BVelO Emitter to Base Breakdown Voltage 
h,. High Frequency Current Gain 

Cf= lOOmcl 

NOTES: 

SE 1001 
Min. Typ. Max. 

40 160 
0.5 
5.0 
3.5 

4.0 
32 

55 

20 
45 
45 

4.0 
2.0 3.5 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5Watt 
0.3 Watt 
0.2Watt 

45 Volts 
45 Volts 

4.0 Volts 

SE 1002 
Min. Typ. Max. 

100 400 
0.5 
5.0 
3.5 

4.0 
32 

55 

20 
45 
45 

4.0 
2.0 3.5 

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

UNITS 

µA 
µA 
pf 
db 
db 

db 

db 
Volts 
Volts 

Volts 

(2) These ratings give 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 SOO"C/watt (derating factor of 2.0 mW/"C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send or Fairchild Publication f<PP-4. 
(4) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(5) f = 1.0 me; R5 = 3000. 
(6) Reference: Gertzis, S. and Basselaers, R.- Characterization of. R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 

TEST CONDITIONS 

le= lOmA Vee= lOV 
le= 0 Vea= 30V 
le= 0 Vea= 30V 
le= 0 Vea= lOV 
le = 3.0 mA Vee = 10 V 
le= 7.0mA Vee= lOV 

le = 3.0 mA Vee = 10 V 

le= 7.0mA Vee= lOV 
le= 0.1 mA le= 0 
le= 10 mA 11= 0 

!pulsed) 
IE= 0.1 mA le= 0 
le = 10 mA Vee = 15 V 

FAIRCHILCJ 
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TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 

T • 15'C 
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SMALL 

SYMBOL CHARACTERISTIC 

h,. Input Resistance 

hoe Output Conductance 

h,. Voltage Feedback Ratio 

h •• Small Signal Current Gain 

SMALL SIGNAL CHARACTERISTICS 
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SIGNAL CHARACTERISTICS (f = 1 KC) 

SE 1001 SE 1002 
TYP. TYP. 

900 1130 

25 35 
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110 145 

SMALL SIGNAL CHARACTERISTICS 
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UNITS TEST CONDITIONS 

Ohms le= 5.0 mA Vee= 10 V 

µmho le= 5.0 mA Yee= 10 V 

xlQ-• le= 5.0 mA Vee= 10 V 

le= 5.0 mA Vee= 10 V 

SMALL SIGNAL CHARACTERISTICS 
5.0 

VcE • lOV I 
le· 5.0 mA 
I· 1 kc ;; h-'".::l. ,. 

.--;:::::. ~ 
hoe 

h,. hoe 

2.U 

1.0 

~hreandhfe 
hie 05 

02 

OJ 
-15 15 50 ' 75 100 115 

TA - AMBIENT TEMPERATURE - °C 



TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 
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le - COLI.ECTOR CURRENT - mA 

10 

!Ire ~ 
l'i\ 

~ 
I' 

/ 
"bre y 

0 
0.1 02 0.5 10 20 

Olo 

~ 
E 

' 0.16 

Ii! 
~ 
! 0.12 
< 
15 

!o~ 
I!! 

~ 
~ 0.04 

0 

I - FREQUENCY - me 

REVERSE TRANSFER ADMITTANCE 
. VERSUS FREQUENCY­

INPUT SHORT CIRCUIT 
tc"Ts.omA 

I- . 
Yee• IOV 

1 
1 
I 

rT 

-b, • 17 

Pf , ........... ~. 

~ 

0.1 02 0.5 10 20 

f • FREQUENCY - me 

1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 

le = 2.0·3.0 mA 

n.--....---c 

1.6 me r1i~urnt 
IOOµV 

"':' "':' 

-VEE 

ADJUST FOR 3 mA le 

YcE = 10V 

TYPICAL GAIN= 42 db 

T1 Miller Coil Form 
Miller Slug #30-106 Core 
Primary ••• 6 T #28 enameled wire 
Secondary ••. 28 T #36 enameled wire 

T2 Miller Coil Form 
Miller Core #30-106 

4 TurnD ( #28 Enameled 
Wire 60 Turns 

U #36 Enameled Wire 
11/2 Turns 

#28 Enameled 
Wire 

T3 Miller #2032 455 KC Transformer 
Center ·core only 
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FAIRCHILD TRANSISTORS- TYPES SE1001 AND SE1002 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

le= 7.0 mA 

21 pl 

·Vu 
ADJUST FOR 7 mA le 

LO.· 118.7 me 

Vee= lOV 
10.7 me I T3 50QOUIPUT 

1:11 

TYPICAL CONVERSION GAIN= 20 db 

T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. :VS" (inside dia.). 

T2 4 turns #16 tinned copper wire tapped ¥• 
turn from Gnd. and 11/• turns from Gnd. 
Coil dia. 1/4'' (inside dia.). 

T3 Miller Coil Form 
M.iller Core #30-106 
Primary .•. 10 turns #36 enameled wire. 
Secondary •.• 11/3 turns #28 enameled wire. 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA Vee= lOV 

-8V 

ADJUST FOR 3 mA le 

TYPICAL GAIN = 46 db 

T1 28 T #36 Nyclad Secondary 
6 T #28 Nyclad Primary 
Miller #80-106 Core 

T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar wit.h cold end of Primary. 

F.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

+lOV 

50Q 
OUTPUT 
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10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 

50Q 
INPUT 
10.7 me 
J.CIOIJ\I 

le= 7.0 mA Vee= lOV 

l-IOpf 

-VEi 

ADJUST FOR 7 mA le 

TYPICAL GAIN = 32 db 

T1 Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 

T2 Miller Coil Form 
Miller Core #30-106 
Primary ... 10 turns #36 enameled wire. 
Neut. Sec .... 5 turns #36 enameled wire (Bifilar). 
Output Sec .... 1.33 turns #28 enameled wire (Overwind). 

455 KC NEUTRALIZED A.M. l.F. AMPLIFIER TESlCIRCUIT 

le= 3.0 mA 

-10V 
ADJUST FOR 3 mA le 

Vee= lOV 

.n~t 

TYPICAL GAIN = 55 db 

T1 13 T Primary #26 Nyclad } 
54 T Secondary #36 Nyclad Miller #30-106 Core 
.043 mh 

T2 Miller Min. l.F, Transformer #2032. 



SE 1010 
NPN LOW-NOi.SE RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The SE1010 is an NPN silicon PLANAR transistor designed specifically 

for AM receiver applications. It features high power gain, low noise, and low collector cutoff cur­

rent in a solid package designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

-55 °C to +125 °c 

l25°C Maximum 

260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

15 Volts 

4.0 Volts 

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

Symbol Characteristic Min Typ Max Units 

hFE DC Pulse Current Gain (Note 4) 20 35 

VCE(sat) Collector Saturation Voltage 0.3 Volts 

VBE(sat) Base Saturation Voltage 0.97 Volts 

1CBO 
Collector Cutoff Current 50 nA 

1coo(65°C) Collector Cutoff Current 500 nA 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage 15 Volts 
(Notes 3 and 4) 

hfe High Frequency Current Gain 2.0 
(f = 100 MHz) 

cob Output Capacitance 3.5 pF 

NF Noise Figure (Note 5) 3.7 5.5 dB 

NOTES: 

Ic 

Ic 

Ic 

VCB 

VCB 

Ic 

IE 

Ic 

Ic 

VCB 

Ic 

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

.222_-1-----i 

.192 

3 LEADS 

:~~:DIA.· 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

Test Conditions 

2.0 mA VCE 10 

10 mA IB 1.0 

10 mA IB 1.0 

15 v IE 0 

15 v IE 0 

0.1 mA IE 0 

0.1 mA Ic 0 

10 mA IB 0 

2.0 mA VCE 10 

10 v IE 0 

2.0 mA VCE 10 

v 
mA 

mA 

v 

v 

• Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any Individual semiconductor device may be Impaired. 
(2) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200°C/watt (deratlng factor of 5.0 mW/'C); junction to 

ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/'C). 
(3) Rating refers to a high current point where collector to emitter voltage Is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 
(5) f = 1.0 MHz Rs = 50 r!, 

FAIRCHILCJ 

SEMICONDUCTOR 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

1.0....,._~~....,..,.~.......,,.,.__,.,_~---=~. 
0.1 0.5 1.0 5.0 10 50 100 

REVERSE BIAS VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

10--.~~~-~~-..--~~ 

Ver ; 5V 

001---+--+-+-+--+--+-t-++---I 

!Ol-----+-+-+-+--+---1---1-++--l 

01--~--1--....,,.,_..._,.L---,,.,_........,,.,____,. 
0.1 0.2 0.5 l.O 2.0 5.0 10 

le - COllECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR SE1010 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF SPOT NOISE FIGURE 
!Ok J.-- f'i.... \.... 1'll 
5k ~\~H 

::s ~ tt-~ 
~ ~\ ~~,, .. ~ 
0 lk !),, ~ NOISE ~~ ~ 
~ ~ !"I)'.,.~ FIGURE l•B[_TI N ~ !soo ~:s 
~ ~~ ~ 
t! I\ ~"' ~ a 100 ~ rs: 'f' ~ 
£50 =:s: Is: 

r Yer. rnv ~ b. --~ 
10 j:_CTi ~ f'r-.. 

10 50 100 500 JK 5K !OK 

le - COLLECTOR CURRENT - µA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
~ 0.12..---.---,--..,.-,--...,.-----,,-.,--,-,.----. 

g 1----+-+-++--+----'r-+lcl. lo le -

>t; 0.07 O.l 0.2 0.5 1.0 2.0 5.0 10 

le - COLLECTOR CURRENT - mA 

~ 

100 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

I-- Yee • 15V ;z 
...d 

IZ': 
L 

LL 

~ 
.01 

-55 -35 -15 +5 +25 +45 +65 +85 

TA - AMBIENT TEMPERATURE - °C 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.85..----~ ,,....,..,-,---,---,.--...,.--~---. 

le • JO ie 
~ 
~ 0.801---+--+-+-+--+--+-t-+-+----I 

~ 0.75t---+-+-tt---t--t--bl-'f-~--j 
~ I ....-I 
g T· +25y- I 
i!i o.1ot--+-++t-:;;>1""=---t-rt+v--7'1 
~ ~ k:f' 
~ 0.651-"'" T·~ 
~ 0.00!----+-+--+-+7""""""--+--!---t-++---I vi-' 
~ 0.55'-"""+--+++-+--l--H-+---1 
>lil 

0.50....,._~__._..._,,.,_...,...,___,,.,_.~,.,___~. 
0.1 0.2 0.5 1,0 2.0 5.0 10 

200 

le - COLLECTOR CURRENT - mA 

MAXIMUM 
POWER DISSIPATION 

VERSUS TEMPERATURE 

rs:: 
~ 

FIG. 1. R-F STAGE FOR MOBILE RADIO 

" + 12V 

75kn 

SQQ 

.os11F I4.7kn 220Q 

AGC 

t0-31 

0 
0 

~ 
rs:: 
~ 

\ 
~ 

25 50 75 100 125 

TA ·AMBIENT TEMPERATURE-'C 

The problem of high SNR with low cross modula­
tion is alleviated with the SEl 010 in r-f stages. 
Noise figure remains satisfactory even when the 
input inductance is tapped at a very low-impedance 
point. Cross modulation is reduced because of 
the very low-level signal applied to the transistor 
base. The circuit shown in Fig. 1 demonstrated 
a NF of 5 dB with 3 mA collector current, 31 dB 
gain, and 1% cross modulation with lOOµVdesired 
input signal at 1 MHz and 23 m V undesired input 
signal at 1.04 MHz. 



SE2001 · SE2002 
NPN GENERAL PURPOSES 

DIFFUSED SI LICON PLANAR*'T RAN SISTO RS 

GENERAL DESCRIPTION - The Fairchild SE2001 and SE2002 are NPN silicon PLANAR 

transistors in a solid package designed to give maximum mechanical support to the tran­

sistor chip. They are designed for use in audio and video amplifiers, sync circuits, 

stereo multiplex, and audio pre-amplifiers. 

ABSOLUTE MAXIMUM RATINGS [Note 1 J 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 J 
at 65° C Case Temperature [ Note 2 J 
at 25° C Ambient Temperature [Note 2 J 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 3] 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain [Note 4 J SE2001 

hFE DC Pulse Current Gain [ Note 4 J SE2002 

hfe High Frequency Current Gain ( f = 100 MHz) 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

ICBO Collector Cutoff Current 

ICBO (65°C) Collector Cutoff Current 

Cobo Output Capacitance 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 3 and 4 J 

BVCBO Collector to Base Breakdown Voltage 

BVEBO Emitter to Base Breakdown Voltage 

(See notes on back page) 

-55°C to+ 125°C 

125°C Maximum 

260°C Maximum 

Min. 

40 

100 

2.0 

20 

35 

4.0 

0.5 Watt 

0 .. 3 Watt 

0.2 Watt 

35 Volts 

20 Volts 

4.0 Volts 

Max. Units 

160 

400 

o. 7 Volts 

0.9 Volts 

0.5 µA 

5.0 µA 

6.0 pF 

Volts 

Volts 

Volts 

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

3 LEADS 
.022 DIA 
.016 . 

.JOO DRAIN 
Lead No. 2 

GATE 
Lead No. 3 

NOTES: Alf dimensions in inches 

IC 

IC 

IC 

IC 

IC 

IE 

IE 

IE 

IC 

IC 

IC 

Emitter and base leads are gold-plated nickel 
Collector lead is gold·plated KOVAR 
Package weight is 0.31 gram 

Test Conditions 

10 mA VCE 1.0 v 
10 mA VCE 1.0 v 
10 mA VCE 10 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

0 VCB 15 v 
0 VCB 15 v 
0 VCB 10 v 

10 mA IB 0 
(pulsed) 

0.1 mA IE 0 

0 IE 0.1 mA 

* Plan·ar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS SE2001 SE2002 

SMALL SIGNAL CHARACTERISTICS 

SYMBOL CHARACTERISTIC SE2001 SE2002 
TYP. TYP. 

h;. Input Resistance 900 1130 

h •• Output Conductance 25 35 

h •• Voltage Feedback Ratio 1.2 1.25 

h •• Small Signal Current Gain 110 145 

SMALL SIGNAL CHARACTERISTICS SMALL SIGNAL CHARACTERISTICS 

lc•S.OmA 
TA· 25°C 
I• I tHz 

~ . hie h;.•nd h,~, 

h;0•nll "ie hoe 

I 
10 15 20 25 30 35 

le COlliCTOR CURRENT - mA VcE - COLIICTOR VOLTAGE - VOLTS 

NOTES: 
. . 

f = 1 kHz) 

UNITS 

Ohms 

µmho 

xlo·• 

~· 
i7i 

TEST CONDITIONS 

le= 5.0mA Va= lOV 

le·~ 5.0mA Vee=' lOV 

le= 5.0mA Vee= lOV 

le= 5 .. 0mA Vee= lOV 

SMALL SIGNAL CHARACTERISTICS 

~ 0.21---+--+--+--+--+---l 

:i .., 
O.l'----'----'---'---'---'----' 
~ 25 ~ ~ ~ ~ 

TA • AMSlENT TEMPERATURE • 'C 

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

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case therrital resistance of 200°C/Watt (derating factor of 5.0mW/°C); 
junction-to-ambient thermal resistance of 500'C/Watt (derating factor of 2.0mW/°C). 

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

(4) Pulse Conditions: length = 300 j.LSec; duty cycle = 1%. 
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EN2219 · EN2222 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3299 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N2219 AND 2N2222 

• HIGH GAIN • • hFE = 100-300 AT 150 mA 

hFE = 35 (MIN) AT 100 µA 

hFE = 30 (MIN) AT 500 mA 
• MEDIUM VOLTAGE·· LVeEO = 30 V (MIN) 

• HIGH FREQUENCY· • t1 = 250 MHz (MIN) AT 20 mA 

• LOW SATURATION VOLTAGE·· YeE(sat) = 0.4 V(MAX) AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

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

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

Maximum Voltages ind Current 
V cso Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Collector Current 

-65°C to + 125°C 
-65°C to +125°C 

EN2219 
0.7 Watt 
0.35 Watt 

260° Maximum 

EN2222 
0.5 Watt 
0.2 Watt 

60Volts 
30 Volts 
5.0Volts 
800mA 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 100 300 le= 150mA VeE = lOV 
hFE DC Pulse Current Gain (Note 5) 50 le= 150 mA VeE = l.OV 
hFE DC Current Gain 75 le= 10 mA VeE = lOV 
hFE DC Current Gain 50 le= 1.0 mA VeE = lOV 
hFE DC Current Gain 35 le= 0.1 mA VeE= lOV 
hFE DC Pulse Current Gain (Note 5) 30 le= 500 mA VeE = lOV 
VeE(sat) Collector Saturation Voltage 0.4 Volts le= 150mA ls=15mA 

(pulsed, note 5) 
VcE(sat) Collector Saturation Voltage 1.6 Volts le= 500mA Is= 50mA 

(pulsed, note 5) 
VsE(sat) Base Saturation Voltage 1.3 Volts le= 150 mA Is= 15 mA 

(pulsed, note 5) 
VsE(sat) Base Saturation Voltage 2.6 Volts le= 500 mA Is= 50 mA 

(pulsed, note 5) 
h1. High Frequency Current Gain(f = 100 MHz) 2.5 le= 20 mA Vee= 20V 
fy Gain-Bandwidth Product (f = 100 MHz) 250 MHz le= 20 mA VeE=20V 
leso Collector Cutoff Current 50 nA IE =0 Ves = 50V 
leso(lOO•c) Collector Cutoff Current 10 µA IE =0 Ves = 50V 
leso Emitter Cutoff Current 50 nA lc=O Ves=3.0V 
Cobo Output Capacitance 8.0 pF IE= 0 Ves = 10 V 

Additional Electrical Characteristics on page 2 

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

JEDEC (T0-105) outline 

.325MAX.~ 

DIA.I/~ Fl .240 

3 LEADS _m~ ~ ~ :I. 
.01901A _j 
.016 . 

NOTES: All d1mens1ons in mches 

Leads are gold·olated kovar 
Package is electrically Non­
conduct1ve material 
Package weight 1s _O 66 gram 

EN2219 

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

.222---r----1 

.192 l~lt 

3 LEADS-' 

:g;~DIA 

Emitter 
Lead No. 1 

.240 
MAX. 

......,,....,,.-f 
~ ~_JMIN 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package'we1ght 1s 0.31 gram Package 
is electrically non·conductive material 

EN2222 

•Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN2219 • EN2222 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

Re(hie) Real Part of Common-Emitter High-Frequency 60 n le= 20 mA Vee= 20V 
Input Impedance (f = 300 MHz) 

BVeeo Collector to Base Breakdown Voltage 60 Volts le= lOµA le= 0 
Yceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 Volts le= 10 mA 18 =0 
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE= 10 µA le=O 

NOTES: 
(1) Th&se ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state l!mits. The factory should be consulte.d on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction te.mperature of 125°C and juncticn to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C); junction to ambient thermal 

resistance of 286°C/Watt (derating factor of 3.5 mW!°C) for the EN2219. For the EN2222 junction to case thermal resistance of 200°C/Watt (darating factor of 5.0 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-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle :52%. 
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EN2894A 
PNP HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR':' II EPITAXIAL TRANSISTOR 

For test circuits and additional design information see Fairchild 2N2894A data sheet. 

• ELECTRICAL REPLACEMENT for 2N2894 and 2N2894A 
• FAST SWITCHING .... too = 20 ns IMAX!@ 30 mA 

.... tott = 25 ns IMAX! @ 30 mA 

.... :r, = 20 ns (MAX! @ 10 mA 
• HIGH FREQUENCY ...• fr = 800 MHz (MIN! @ 30 mA 
• LOW CAPACITANCE .... Cobo = 4.5 pf IMAX!@ 5 V 
• LOW SATURATION VOLTAGE .... Ve,1sAr1 = 0.13 V IMAJO@ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Yeeo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 41 
V,90 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC 

ton Turn On Time 
lott Turn Off Time 
too Turn On Time 
to ff Turn Off Time 
'T, Charge Storage Time Constant 
Ve, (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
IJ,e, (sat) Pulsed Collector-Emitter Saturation Voltage {Note 51 
IJ,e, (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
v., (sat! Pulsed Base-Emitter Saturation Voltage [Note 51 
v., (sat! Pulsed Base-Emitter Saturation Voltage [Note 51 
v., (sat) Pulsed Base-Emitter Saturation Voltage [Note 51 
h,. High Frequency Current Gain (f = 100 Mltz) 
Cobo Output Capacitance 
C;bo Input Capacitance 
leEs Collector Reverse Current 
leeo 1100°C) Collector Cutoff Current 
'lero (sust) Collector-Emitter Sustaining Voltage £Notes 4 and 51 

BVeeo Collector-Base Breakdown Voltage 
BVeES Collector-Emitter Breakdown Voltage 
BY,90 Emitter-Base Breakdown Voltage 
h., DC Pulse Current Gain [Note 51 
h., DC Pulse Current Gain [Note 51 
hFe DC Pulse Current Gain [Note 51 
h .. DC Pulse Current Gain [Note 51 
h., l-55°Cl DC Pulse Current Gain [Note .5l 

NOTES: 

-55°C to +125°C 
+ 125°C 
+260°C 

MIN. 

-0.78 
-0.85 
-1.0 

8.0 

-12 

-12 
-12 
-4.5 

20 
30 
40 
30 
20 

0.5 Watt 
0.2 Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 

TYP. MAX. 

10 20 
15 25 
23 60 
13 35 
15 20 

-0.08 -0.13 
-0.12 -0.19 
-0.28 -0.45 
-0.82 -0.92 
-0.93 -1.15 
-1.14 -1.5 

12 
3.3 4.5 
4.7 6.0 
0.2 50 

0.05 10 

44 
53 
63 120 
55 
38 

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

UNITS 

ns 
ns 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·!06) outline 

.222-r----t 

.192 l~----r---1 
.240 
MAX . 

............... --1 
3 LEADS 

mDIA. 

~ ~_JMIN. 

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le:::::: 30 mA ler :::::: 3.0 mA 
le :::::: 30 mA ler :::::: I., :::::: 3.0 mA 
le:::::: 30 mA ler:::::: 1.5 mA 
le:::::: 30 mA ler :::::: I.,:::::: 1.5 mA 
le :::::: ler :::::I., :::::: 10 mA 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le=30mA Ve,= -10V 
1, = 0 Vee= -5.0V 
le= 0 v,. = -0.5 v 

v., = 0 'le,= -lOV 
1, = 0 Vee= -IOV 
le= 10 mA le= 0 

(pulsed) 
le= lOµA le= 0 
le= lOµA v., = 0 
l.e = 0 1, = 100 µA 
le= 1.0 mA Ve,= -0.5 V 
le= lOmA Vee= -0.3V 
le= 30 mA Ve,= -0.5 V 
le= 100 mA Ve,= -1.0V 
le= 30mA Yee= -0.5 V 

* Planar is a patented Fairchild Process. 

(3) These ratings give 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). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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EN2905 • EN2907 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2905 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N2905 and 2N2907 

• LOW SATURATION VOLTAGE •••• VeE1 .. •1 = 0.4V(MAXJ@150 mA 
• FAST SWITCHING ..••.••..• t.. = 50 ns !MAXJ@ 150 mA 

.... t.n = 110 ns (MAXJ@ 150 mA 
• HIGH BETA •••••••••.••. h•E = 75 (MINI@ 10 mA 

•••• hFE = 100-300@150 mA 
• HIGH BREAKDOWN VOLTAGE • • • • LVeEo = 40 V !MINI@ 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

Maximum Power Dissipation {Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 

Veao 
VCEo 
VEBo 
le 

Collector to Base Voltage 
Collector to Emitter Voltage [Note 41 
Emitter to Base Voltage 
Collector Current [Note 21 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

EN2905 
0.7Watt 
0.3Watt 

-GO Volts 
-40Volts 
-5.0Volts 

600mA 

EN2907 
0.5 Watt 
0.2Watt 

-GO Volts 
-40Volts 
-5.0Volts 

600mA 

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 35 le= 0.1 mA VCE = -lOV 
hFE DC Current Gain 50 le= l.OmA VCE = -lOV 
hFE DC Current Gain 75 le= 10mA. VCE = -10V 
hFE DC Pulse Current Gain 100 300 k= 150mA VeE= -lOV 

[Note 51 
hFE DC Pulse Current Gain 30 le= 500mA VCE = -lOV 

[Note 51 
VCE (sat) Collector Saturation Voltage -0.4 Volts k = 150mA la= 15 mA 

[pulsed, see Note 51 ' 
VCE (sat) Collector Saturation Voltage -1.0 Volts le= 300mA la= 30mA 

[pulsed, see Note 51 
VBE !satl Base Saturation Voltage -1.3 Volts le= 150 mA la= 15 mA 

[pulsed, see Note 51 
VBE (sat) Base Saturation Voltage -2.0 Volts le= 300mA < la""" 30 mA 

[pulsed, see Note 51 
td Turn-On Delay Time 10 ns lcs = 150 mA la1 = 15mA 
t, Rise Time 40 ns lcs = 150 mA 111 = 15mA 
t. Storage Time 80 ns lcs = 150 mA, 111 = 112 = 15 mA 
t, Fall Time 30 ns lcs = 150 mA, 111 = 112 = 15 mA 

Additional Electrical Characteristics on Page 2. 
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PHYSICAL DIMENSIONS 
In accordance with 

JEDEC (T0-1051 outline 

.325~:.--i-----i 

COLLECTOR 

NOTES: All dimensions in inches 
Leads are gold·olated kovar 
PKkqe iselectncall1Non· 
conductive material 
Packaae w8'1ht is 0.66 cram 

EN2905 

· PHYSICAL DIMENSIONS 
In accordance with JEOEC (T0-106) outline 

.222--+---i 

.192 

I I .240 
ii MAX. 

II --t 11 
~· 

~~~~MIN. 

lOO Base 
Lead No. 2 

Emitte Collector 
Lead No Lead No. 3 

-
I 

4 

FLAT~ 
NOTES: All dimensions in inches 

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

EN2907 

* Planar is a patented Fairchild process. 
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FAIRCHILD PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

h,. High Frequency Current Gain 
(f = 100 MHz) 

1.5 le= 50 mA Ve,= -3.0 V 

lceo Collector Cutoff Current 50 . nA 1, = 0 Vee= -50 V 
leeo (100°C) Collector Cutoff Current 20 µA 1, = 0 Vee= -50V 
leEX Collector Reverse Current 50 nA Ve,= -30V v .. = +0.5 v 
le Base Current 50 nA Ve,= -30V v .. = +0.5 v 
Cob Output Capacitance 8.0 pF 1, = 0 Vee=-lOV 

(f = 100 kHz) 
Cr, Emitter Transition Capacitance 30 

(f = 100 kHzl 
pF le= 0 v .. = -2.0 v 

BVeeo Collector to Base Breakdown -60 Volts le= lOµA le= 0 
Voltage 

Ve'° (sustl Collector to Emitter Sustaining -40 Volts le= 10 mA le= 0 
Voltage [Notes 4 and 51 (pulsed) 

BV,.o Emitter to Base Breakdown -5.0 Volts I,= 10 µA le= 0 
Voltage 

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 125°C and junction to case thermal resistance of !43°C/watt (derating factor of 7.0 mW/°C) for the EN2905 and 200°C/watt 

(derating factor of 5.0 mW/°C) for the EN2907; junction to ambient thermal resistance of 333°C/watt (derating factor of 3.0 mW/°C) for the EN2905 and 500°C/watt (derating factor of 
2.0 mW/°C) for the EN2907. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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SE3001 · SE3002 
NPN TV-FM RECEIVER 

DIFFUSED SILICON PLANAR TRANSISTORS 

The SE3001 and SE3002 are NPN silicon PLANAR transistors designed specifically for TV-FM receiver applications. 
They feature high power gain, low noise and low leakage in a new solid package designed to give maximum 
mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 00 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 21 

at 65°C Case Temperature [Note 2l 
at 25°C Ambient Temperature [Note 2l 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vao Collector to Emitter Voltage [Note 3i 
Vuo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS 125°C unless otherwise noted) 

SYMBOL 

h •• 
Ve• (sat) 
Cob 
Cob 
le10 
leao 165°.C) 
h1. 
A, 
Po 
Po 
Po 
NF 
Vao (sustl 

BVeao 
BV .. o 

.NOTES: 

CHARACTERISTICS 

DC Pulse Current Gain [Note 41 
Collector Saturation Voltage 
Output Capacitance 
Output Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
High Frequency Current Gain (f = 100 me) 
Available Power Gain (neutralized) (f = 200 me) 
Power Output (f = 500 me) 
Power Output (f = 930 me) SE3001 
Power Output (f = 930 mcl SE3002 
Noise Figure [Note 5l 
Collector to Emitter Sustaining Voltage 

[Note 3 and 41 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 

MIN. 

20 

6.0 
12 

3.0 

12 

30 
2.0 

TYP. 

50 

1.4 
2.i 

9.0 
15 
40 
2.0 
8.0 
4.0 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5Watt 
0.3 Watt 
0.2Watt 

30 Volts 
12 Volts 
2.0 Volts 

MAX. 

0.6 
1.7 
3.0 
0.5 
5.0 

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

UNITS TEsr CONDITIONS 

le= 8.0mA Ve•= lOV 
Volt le= lOmA I,= 1.0mA 
pf 1. = 0 Vea= lOV 
pf 1. = 0 Vea= 0 
µA 1. = 0 Vea= 15 V 
µA 1. = 0 Vea= 15 V 

le= 8.0mA Ve•= lOV 
db le = 6.0 mA Ve1 = 10 V 
mW le = 10 mA Vea = 10 V 
mW le= lOmA Ve1 = lOV 
mW le= lOmA Vea= lOV 
db le = 1.0 mA Ve• = 6.0 V 
Volts le= 3.0mA 1. = 0 

!pulsed) 
Volts le= lOOµA 1. = 0 
Volts le= 0 I.= lOOµA 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW!°Cl; junction-to-ambient thermal resistance 
of 500°C/watt (derating factor of 2.0 mW/"C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is ·lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length ::s 300 µsec; duty cycle ::s 2%. 
(5) f = 60 me; R5 = 4000. 
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SE300l • SE3002 FAIRCHILD TRANSISTORS 

COLLECTOR CHARACTERISTICS 

YcE • COL1£CTOR VOLTAGE - . VOLTS 

COLLECTOR 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 

!11 :s 
~ 0.41--l-+-H--+-~H+-+--+.~frt-1 

! 0.31--1-+++--l--l-+++-ca-,~H'_L'-t--t-H 
~ 1--+-++i-IOiJ•c 

~ 0.2 zs•c 
l--+-++l--+---+-+Hl--1--l-+-H 

t 0.1 

~ l--+-++l--+---t-++'1--1--l-+-H 

~.I 0.2 0.5 1.0 2.0 5.0 10 20 SO 

le • COllfCTOR CURRENT • mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

. COLLECTOR CHARACTERISTICS 

~ 
~ 6 
~ H7!r-=t--"i--:--t~""'9---Jl'--'t--tt----i 

~ 4H-::;ji.-i=-t-,-t-t-7"-+-+t-++---i 
8 

YcE • COLLECTOR VOLTAGE - VOLTS 

OUTPUT CAPACITANCE 
VERSUS 

REVERSE BIAS VOLTAGE 

3.0 >--<--+--+--+--+--+--+-+--+-----l 

t:l [ 
~ 2.0 1-><N--l--+--+--+-+-+-+-+-J 

" t: 
is t--t-l-,___,_..__ 

1.0 f--1--l--+--+--+-+-+-+r---+r--i~ 

O.....__.'---'--'--'--'---'---'---'--'--' 
0 12 16 20 

REVERSE BIAS VOLTAGE - VOLTS 

NOISE FIGURE VERSUS· FREQUENCY 

.Iii .I .2 .5 1.0 2 5 10 20 SO 100· 200 500 lOllll 

2 70 
~ 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
,r. ~me 

i et--t-+-+-+--+-~..t--+--+-+-+--i 

~ ~f--l--l--+--l'IL'1'-+~-~+E-"~10-V~i"""--~r-..._f.-"'ol 

i ~ r--r--r-:n-v--r-::::t::=l=i::;;::t-11 ; ZIL-1 YcE •SY ~ 
I so r7I 
~ ef--lh1HllJ'-+--+-+.-+---+--+--+-~ 

i 40 f--l~H-+-+--+--+--+---1-+-+-I 
~ ~~0_..__._-'-'-~,-'--'----'--'--_.._~10 

le • COL1£CTOR CURRENT • mA 

r - FREQUENCY - me 

INVARIANT MAXIMUM 
STABLE POWER GAIN 
VERSUS FREQUENCY 

I - FREQUENCY - mt 

10-40 

!9 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0'---'--W-1.-'--'-'-"---'C-J....LI.J......,L_.J.....U.J.......J 
0.01 0.1 1.0 10 1(10 

le • COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT Cfrl 

~ . 

~+., ~ I~ '! l~[rA •25"C 

~ ~-1 §--li i 
g 12 

1 

if 
I 

f;' 
_j_ §. 

~ 1 
v~ >'tj 3 

~ 
0 

1i1 
iii 
~ 

I 

T I'-' 'I' 0 
0.1 0.2, 0.5 l 2 5 10 20 SO 

SOD 

200 

100 

50 

It • COllfCTOR CURRENT - mA 

CONTOURS OF 
CONSTANT NOISE FIGURE 

2 

0.01 0.1 10 
le • COLLECTOR CURRENT • mA 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY ·. 

so 

so~1.1 0J-+-+-H1-+++~-+--+-~ 'c • 5.o~ 
: 40ES!'~ ......... -.-.++H+!~-+-+-+-I 
~ 

10 20 SO 100 200 SOD 
r - FREQUENCY - me 



FAIRCHILD TRANSISTORS SE300l • SE3002 
• 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

2.0 ' ' 
f- ~ ; 10.i mc+-+-l---1'--+~=+-1-----j 

VcclOV % i 1.61--ii--1--+-+-+Vl-il""--t---t---t---I 

~ 9jeV 
~ 1.2 J7 
:e 
~ ~-
~ 0.8 I~. 

l--~--+--"'+-+--+--+--+--+----1 

;; 0.4 .____i_-+---t--+--+--+-+-+--,__,t--< 

le • COLLECTOR CURRENT • mA 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

I • 10.7 me 
VcE•IOV V 

~ o.25 t--i-t--t-+-+-t--t-:::;;l--""F--1 
E ~ 
~ 0.20 v 
i! 0.15 T7' r::::;; 

~ ;{ ~ 
8 0.10 f--t--<--+-+-~ 

y 

le - COLLECTOR CIJ!RENT • mA 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

le - COLLECTOR CURRENT - mA 

REVERSE TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

le • COUICTOR CURRENT • mA 

11 1.0 
E 
E 

• 0.5 

~ 
~ :e 0.2 

!ii! 
; 0.1 

~ 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

le - COLLECTOR CURRENT - mA 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

le • COLLECTOR CURRENT • mA 

. FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT ...:.. 
OUTPUT SHORT CIRCUIT 

le - COLLECTOR CURRENT - mA 

REVERSE TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

-11,. 
v7E.IlJL r-1--1 

I· IOOmc 

VcE • IOV 

1--~· 
:r 

~·5V 

flli 
, D.02 

~ 
0.01 

0 6 ID 
le - COLLECTOR CURRENT - mA 
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30 

25 

5 

INPUT ADMITTANCE VERSUS 
FREQUENCY - OUTPUT SHORT 

CIRCUIT 
le· 5.0mA 
Ve£• IOV gt_ 

7 

ii h.. 

~ ~ _j_ 
i--- bi~ 

;;;:;;.--i -. 

20 50 100 200 500 1000 
I - FREQUENCY - me 

OUTPUT ADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

12 le • 5.0mA 

~ 10 VcE • IOV 

E 

~8 7 
~ 
~ 61---+-++-+--+--+-+-++---l 

~ •l----+-++-+--+--+-¥~+v+---I y 
J 21----1-+1-++v-vl-r.,,£__-+-++-+-v 

o~...1;;;;;;a;;:1::==1:::=±=t::r::L--J 
10 20 50 100 200 500 1000 

~ 
100 

~ 

I - FREQUENCY • me 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

FREQUENCY - OUTPUT 
SHORT CIRCUIT 

le· 5.0mA_ 

~ Vcf" 10 V 

~ 
E 80 

::s: 
....., i-

~ 
~ 

L--1 ~e 

~ 
b._g,, 
~ -20 

10 20 50 100 200 500 1000 

I - FREQUENCY • me 

REVERSE TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY - INPUT 

SHORT CIRCUIT 

I - FREQUENCY - me 



SE300l • SE3002 FAIRCHILD TRANSISTORS. 

NEUTRALIZED 10.7 MC l.F.TEST CIRCUIT 

le= 3.0mA Yee= 10V 

1-8~ 

INPUT '1 

1 l.lµh 200~ 

.01 6,ZK .Ol lOOQ 

-1<JV +IOV 

Typical Gain = 37 db 

T, = 2.6 T Primary #26 Nyclad 
10 T Secondary #26 Nyclad 

T2 = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary #26 Nyclad 

NEUTRALIZED 45 MC l.F. TEST CIRCUIT 

le= 3.0mA Yee= 10V 

.oz; 6.ZK 

-1<JV 

Typical Gain = 28 db 

•IOV 

4Smc 
RFC 

T, = 1.2 T Primary #26 Nyclad } Miller #30-l06 Core 
4.5 T Secondary #26 Nyclad 

T2 = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 

l=A.IRCHILCl 
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OUTPUT 

.01 
OUTpUT 

10-42 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

le= 3.0mA Yee= 10V 

.--------~Tl .------;OV;oTP)UT 

.01 
5.5-18pf 

6.ZK 

5-lOpt 

-10V +lDV 

Typical Gain = 25 db 

T1 = 3 T #16 tinned copper wire, tapped at 1 T 

T2 = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 

T1 = 10 T #26 Nyclad Primary 
1 T #26 Nyclad Secondary 

930 MC OSCILLATOR TEST CIRCUIT 

Yee= 10V 

'z 

2-8pf 

Npf 
.001 

c, 
2.2K 

Vee • lOV 

Typical Power Out= 7.0 mW 

C1 and C2 are feed-through capacitors. 

L1 and L2 are silver tubing with mutual coupling. 

•. 01 

r-------, 
I I 
I I 
I I 

I 

l SQQ : 
l _____ ...J 

This circuit is meant to be used with an attenuator and a filter. The 
collector supply is fed in through the attenuator. 



SE3005 
NPN UHF OSCILLATOR 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• 1.0 GHz P0 ··15 mW MIN. 
• fr·· 800 MHzMIN. 
• fmax • • 1.7 GHz MIN. 
• EXCELLENT VOLTAGE-FREQUENCY STABILITY 

ABSOWTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C case Temperature (Note 2) 

at 65°C Case Temperature (Note 2) 
at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 
Veeo Collector ti> Base Voltage 
Yceo Collector to Emitter Voltage (Note 3) 
Veeo Emitter to Base Voltage 

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

SYMBOL CHARACTERISTIC MIN. 

Po Power Output (f = 1.0 GHz) (See Fig. 1) 15 

hFe DC Pulse Current Gain (Note 4) 45 

BVceo Colle.ctor to Base Breakdown Voltage 30 

Vceo<sust) Collector to Emitter Sustaining Voltage (Note 3) 15 

BVEBO Emitter to Base Breakdown Voltage 5.<t 

leeo Collector Cutoff Current 

Vee( sat) Pulsed Collector Saturation Voltage 

cce Collector to Emitter Capacitance (f = 1.0 MHz) 0.3 

ccb Collector to Base Capacitance (f = 1.0 MHz) 0.3 

ACcb Differential Collector to Base Capacitance (f = 1.0 MHz) 

h,. High Frequency Current Gain (f = 100 MHz) 8.0 

rb'Cc Collector to Base Time Constant (f ""'. 80 MHz) 

fmax Maximum Friquency of Oscillation 1.7 

NOTES: 

125°C Maximum 
-55°Cto +125°C 

TYP. 

25 
100 

0.6 
0.6 

0.08 
12 
6.0 
2.8 

0.5Watt 
0.3 Watt 
0.2Watt 

30Volts 
15 Volts . 

4.0Volts 

MAX. 

300 

10 
0.1 
1.0 
0.85 
0.15 

10 

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

UNITS 

mW 

Volts 
Volts 
Volts 
nA 
Volt 
pF 
pF 
pf 

ps 
GHz 

PHYSICAL DIMENSIONS 

-leadNo.2 

Emitter 
LeadNo. l 

KOTES:Alld1mens1ons1n1nclte$ 
Allleadselectnc.t1Hy1lolll9dfromc1se 
P1ck1p11111ht1s0.21"m 

TEST CONDITIONS 

le=8.0mA Vee= lOV 
le= 5.0mA Vee= lOV 
le= lOOµA le=O 
le= l.OmA le=O 
le=O le= 100 µA 

le=O Vee= 15V 
le= 20 mA le=2.0mA 

le=O Vee= lOV 
IE=O Vee= lOV 
le=O Vea= 5.0Vto 10 V 
le =5.0mA Vee= lOV 
le= 5.0mA Vee= lOV 
le= 5.0 mA Vee= lOV 

•Planar is a patented Fairchild process. 

(2) These ratings give a maximum Junction temperatura of 125°C and junction-to·case thermal rasistance 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). 

(3) Rating raters to a high currant point whera collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(4) Pulse Conditions: length~ 300 µs; duty cycle~ 2%. 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTOR SE3005 

COLLECTOR CHARACTERISTICS 

VcE-COLLECTOR VOLTAGE -VOLTS 

MAXIMUM FREQUENCY OF 
OSCILLATION VERSUS 
COLLECTOR CURRENT 

~ 4.0 
2°i I--+-+---+--+--+---+--+ YcE = IOV 
- TA•25°C-I 

~ -4-i ! 3.0 i--+--1--+..d--lp--7"vr:--+-+--+--+--1 

~ .LJ 
~ L 
~ 2.0 t---llJL-+--+--l-t--+-+--+--+---l 
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EQUIPMENT: 
(1) Test Jig 

TEST PROCEDURE: 

(2) }"riple Stub Tuner (Empire Model ST-33 A) 
(3) 10 dB Pad (Narda Model 766-10) 
(4) Filter (Telonic Model TTF-1000-5-5 EE) 
(5) Power Meter (General Microwave Model 454 A) 
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(1) Apply Vee and VEE 
(2) Set Filter to 1.0 GHz 
(3) Tune Stubs for Max. Power Out. 



EN3009 • EN3013 • EN3014 
NPN HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3009, 2N3013 AND 2N3014 DATA SHEETS 

• ELECTRICAL REPLACEMENTS FOR 2N3009, 2N3013 AND 2N3014 

• HIGH SPEED • • Ts= 18ns (max.) at 10 mA 

• LOW SATURATION VOLTAGE • • VeE(sat) = 0.18 V (max.) at 30 mA 
• • VeE(sat) = 0.25 V (max.) at 30 mA and + 100°c 
• • VeE(sat) = 0.5 V (max;) at 300 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

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

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

Maximum Voltages 
Ve80 Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

EN3009 
40 
40 
15 

4.0 

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

EN3009 
SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 30 120 

hFE (-55°C) DC Pulse Currerit Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 25 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 15 

VcE(sat) Collector Saturation Voltage 

VeE(sat) Collector Saturation Voltage 0.18 

VcE(Sat) (+85°) Collector Saturation Voltage 0.30 

VeE(sat) (+100°C) Collector Saturation Voltage 

VcE(sat) Collector Saturation Voltage 0.28 

VeE(sat) Collector Saturation Voltage 0.50 

VsE(sat) Base Saturation Voltage 

VsE(sat) Base Saturation Voltage 0.75 0.95 

VsE(sat) Base Saturation Voltage 1.20 

VsE(sat) Base Saturation Voltage 1.70 

ICES Collector Cutoff Current 0.50 

Ices (+85°C) Collector Cutoff Current 15 

Additional Electrical Characteristics on page 2. 
Notes on page 2. 

-65°Cto+125°C 
125°C Maximum 
260°C Maximum 

EN3013 
40 
40 
15 
5.0 

EN3013 
MIN. MAX. 

30 120 

12 

25 

15 

0.18 

0.25 

0.28 

0.50 

0.75 0.95 

1.20 

1.70 

0.30 

0.5 Watt 
0.2Watt 

EN3014 
40Volts 
40Volts 
20Volts 
5.0 Volts 

EN3014 
MIN. MAX. 

25 

30 120 

12 

25 

0.18 

10.18 

0.25 

0.35 

0.70 0.80 

0.75 0.95 

1.20 

0.30 
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PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222-r--:--------1 

.192 l~---r---T 
.240 
MAX. 

~-i 
3 LEADS ~ ~ ~_5MIN. 
·.g~~DIA. 

Base 
Lead No. 2 

Emitter 
Lead No. 1 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

µA 

µA 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
1s electrically non-conductive material 

TEST CONDITIONS 

le= 10 mA VcE = 0.4V 

le= 30 mA VcE = 0.4V 

le= 30 mA VcE = 0.4V 

le= 100 rnA VcE = 0.5V 

le= 100 rnA VcE = l.OV 

le= 300 rnA VcE = l.OV 

le= 10 rnA Is= 1.0 mA 

le= 30mA 18 =3.0mA 

le= 30 mA Is= 3.0 rnA 

le= 30 mA 18 =3.0 mA 

le= 100 mA Is= 10 mA 

le= 300 mA 18 =30 mA 

le= lOmA Is= 1.0 mA 

le= 30 rnA Is= 3.0 rnA 

le= lOOmA Is= lOmA 

le= 300 mA Is =30mA 

VcE=20V Vse = 0 

Vce=20V VeE= 0 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN3009 • EN3013 • EN3014 

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

EN3009 EN3013 EN3014 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. 

ICES (+100°C) Collector Cutoff Current 20 

BVeso Collector to Base Breakdown Voltage 40 40 40 

BVeEs Collector to Emitter Breakdown Voltage 40 40 40 

VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 15 15 20 

BVEBO Base to Emitter Breakdown Voltage 4.0 5.0 5.0 

Cobo Output Capacitance 5.0 5.0 

cibo Input Capacitance 8.0 8.0 

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

TS Charge Storage Time Constant 18 18 

ton Turn On Time 15 15 

ton Turn On Time 

to ff Turn Off Time 

toff Turn Off Time 25 25 

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. 

MAX. 

20 

5.0 

8.0 

18 

16 

25 

UNITS 

µA 

TEST CONDITIONS 

VeE = 20V VBE = 0 
le= 10011A IE= 0 

le= lOOµA VBE = 0 
le= 10 mA 18 =0 

le=O IE= 100 µA 

IE= 0 Ve'rr= 5.0V 

le=O VEB = 0.5V 

le= 30 mA VeE = lOV 

le= le1 =·-•ez = 10 mA 
le =300 mA 181 =30 mA 

le= 30 mA 181 =3.0 mA 

le= 30mA 181 =3.0 mA 
182 = -3.0 mA 

le= 300 mA 181 =30mA 
182 = -30 mA 

(3) These ratings give 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). 

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

(5) Pulse conditions: length= 300 µs; duty cycle= lo/o. 
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EN3250 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR~' II EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3250 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N3250 
• HIGH FREQUENCY - - fr =250 MHz (min) at lOmA 
• LOW NOISE - - NF= 6 dB (max) at lOOHz 
• HIGH BREAKDOWN - - BVeeo = 40 V (min) at lOmA 
• LOW CAPACITANCE - - Cobo= 6.0 pf (max) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

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

SYMBOL CHARACTERISTICS MIN. 

hFe DC Current Gain 40 

hFE DC Current Gain 45 

hFE DC.Pulse Current Gain (Note 5) 50 

hFE DC Pulse Current Gain (Note 5) 15 

h1. High Frequency Current Gain (f = 100 MHz) 2.5 

Vce(sat) Collector Saturation Voltage (Note 5) 

Vee(sat) Collector Saturation Voltage (Note 5) 

V8e(sat) Base Saturation Voltage (Note 5) -0.6 

Vse(sat) Base Saturation Voltage (Note 5) 

BVeeo Collector to Emitter Breakdown Voltage (Notes 4 and 5) -40 
BVcso Collector to Base Breakdown Voltage -50 
BVeBO Emitter to Base Breakdown Voltage -5.0 

Cobo Output Capacitance 

GTE Emitter Transition Capacitance 
td Delay Time 
tr Rise Time 
t, Storage Time 
tf Fall Time 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-55°C to +125°C 
+125°c 
+zso·c 

0.5 Watt 
0.2Watt 

-40Volts 
-40Volts 
-5.0Volts 

lOOmA 

MAX; 

150 

-0.25 

-0.5 

-0.9 

-1.2 

6.0 
8.0 
35 
35 
175 
50 
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UNITS 

Volt 

Volt 

Volt 

Volt 
Volts 
Volts 
Volts 
pf 
pF 
ns 
ns 
ns 
ns 

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

.222-r----I 

.192 l~----------r-t 
.240 
MAX . 

............... ~ 
~ ~ ~-=-rN. 3 LEADS 

:g~iDIA. 

Emitter 
Lead No. I 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= 100 µA Vee= -1.0 V 

le= 1.0 mA VcE = -1.0V 

le= 10 mA Vee= -1.0V 

le= 50 mA Vee= -1.0 V 

le= lOmA Vee= -20V 

le= 10 mA Is= 1.0 mA 

le= 50 mA Is= 5.0 mA 

le= 10 mA Is= 1.0 mA 

le= 50 mA 18 = 5.0 mA 

le= lOmA le =0 
le= lOµA le =0 
lc=O le= 10 µA 
le =0 Yee= -lOV 
lc=O VEB = -1.0V 
le= 10 mA 181 =1.0 mA 
le= 10 mA ls1 =1.0 mA 
le= 10 mA 181 = 182 = 1.0 mA 
le= 10 mA 181 = ls2 = 1.0 mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR EN3250 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

rb 'Cc Collector Base Time Constant (f = 31.8 MHz) 250 ps 
NF Noise Figure (f = 100 Hz) 6.0 dB 
leEX Collector Current 50 nA 
IBL Base Current 100 nA 
hfe Small Signal Current Gain (f = 1.0 kHz) 50 200 
h,e Voltage Feedback Ratio (f = 1.0 kHz) 10 x10-• 

hie Input Impedance (f = 1.0 kHz) 1.0 6.0 kn 
hoe Output Admittance (f = 1.0 kHz) 4.0 40 µmho 

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

le= 10 mA VeE=-20V 
le= 100 µA VcE = -5.0V 
VeE=-40V VEB= -3.0V 
VeE = -40V VEB = -3.0 V 
le= 1.0 mA VeE=-lOV 
le= 1.0 mA VeE = -lOV 
le= 1.0 mA VeE = -lOV 
le= 1.0 mA VcE = -lOV 

(3) These ·ratings give a maximum junction temperature of 125°C and junction·to·case thermal resistance of 200'C/Watt (derating factor of 5.0mW/'C); junction·to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µ,s; duty cycle=!%. 
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EN3502 · EN3504 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3502 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N3502 AND 2N3504 

• HIGH BETA • • hFE = 80 (MIN) AT 10 µA 

• • hFe = 100-300 AT 150 mA 

• • hFe = 30 (MIN) AT 500 mA 
• LOW SATURATION VOLTAGE·· Yee(sat) = 0.4 V (MAX) AT 150 mA 

• FAST SWITCHING • • toff = 100 ns (MAX) AT 300 mA 

• HIGH BREAKDOWN VOLTAGE • • LVeeo = 45 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25 • C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Yeso Emitter to Base Voltage 
le Collector Current (Note 2) 

EN3502 

0.7 Watt 
0.3 Watt 

-45 Volts 
-45 Volts 
-5.0 Volts 

600 mA 

-55°Cto +125°c 
+125°CMaximum 
+260°C Maximum 

EN3504 

0.5 Watt 
0,2 Watt 

-45Volts 
-45Volts 
-5.0Volts 

600 mA 

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 80 le= lOµA Yee= -lOY 
hFe DC Current Gain 120 le= lOOµA Vee= -lOV 
hFe DC Current Gain 135 le= 1.0 mA Vee= -lOV 
hFe DC Pulse Current Gain (Note 5) 140 le= lOmA Vee= -lOV 
hFe DC Pulse Current Gain (Note 5) 115 300 le= 50 mA Vee= -1.0V 
hFe DC Pulse Current Gain (Note 5) 100 300 le= 150mA Yee= -lOV 
hFe DC Pulse Current Gain (Note 5) 30 le= 500mA Yee= -lOV 
hFE(-55°C)DC Pulse Current Gain (Note 5) 50 le= 50mA Vee= -lOV 
Vee( sat) Collector Saturation Voltage -0.25 Volts le= 50 mA Is= 2.5 mA 

(Pulsed, see Note 5) 
Yee(sat) Collector Saturation Voltage -OA Volts le= 150 mA 18 = 15 mA 

(Pulsed, see Note 5) 
Vee( sat) Collector Saturation Voltage -1.0 Volts le= 300mA Is= 30 mA 

(Pulsed, see Note 5) 
VB'E(sat) Base Saturation Voltage -1.0 Volts le= 50 mA ls=2.5mA 

(Pulsed, see Note 5) 
Vse<sat) Base Saturation Voltage -1.3 Volts le= 150 mA Is= 15mA 

(Pulsed, see Note 5) 

Additional Electrical Characteristics on page 2 
Notes on page 2 
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PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

EN3504 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-105} outline 

3 LEADS 
.019 DIA. 
.016 

COLLECTOR 

NOTES: All dimensions in inches 
leads are gold·olated kovar 
Package iselectncally Non· 
conductive material 
Packas:e weight is 0.66gram 

EN3502 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN3502 • EN3504 

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VaE(sat) Base-Emitter Voltage (Pulsed, see Note 5) -2.0 Volts 
hFE High Frequency Current Gain (f = 100 MHz) 1.5 
ton Turn On Time 40 ns 
tofl Turn Off Time 100 ns 

Cobo ··Output Capacitance 8.0 pF 
cibo Input Capacitance 25 pf 
NF Noise Figure (f = 1.0 kHz) 4.0 dB 

Yceo<sust) Collector to Emitter Sustaining Voltage -45 Volts 
(Notes 4 and 5) 

BVcao Collector to Base Breakdown Voltage -45 Volts 
BVEaO Emitter to Base Breakdown Voltage -5.0 Volts 
ICES Collector Reverse Current 10 nA 
lcao<+100°c) Collector Cutoff Current 10 µA 
hie In put Resistance (f = 1.0 kHz) 2300 n 
hoe Output Conductance (f = 1.0 kHz) 1200 µmhos 
h,. Voltage Feedback Ratio (f = 1.0 kHz) 1500 x10-• 
hfe Small Signal Current Gain (f = 1.0 kHz) 135 420 

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. 

le= 300 mA la= 30mA 
le= 50 mA VcE = -3.0V 
le= 300 mA 1a 1 =30 mA 
le= 300mA 181 =30 mA, 

182 = -30 mA 
IE =0 Vea= -lOV 
lc=O VEB == -0.5 v 
le= 30µA VcE = 15.0 V, 

PB= 200 Hz, 
R5 =10 kn 

le= 10 mA ls=O 
(pulsed) 
le= lOµA IE= 0 
IE= 10 µA le =0 
VcE = -30V VaE = 0 
Vea= -30V IE= 0 
le= 10 mA VcE = -lOV 
le= 10 ll]A VcE= -lOV 
le= 10 mA VcE = -lOV 
le= 10 mA VcE = -lOV 

· ~3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) for the EN3502 and 
200°C/Watt (derating factor of 5.0 mW/°C) for the EN3504. Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the EN3502 and 
500°C/Watt (derating factor of 2.0 mW!°C) for the EN3504. 

(4)' Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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2N3563 
NPN LOW LEVEL RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3563 is an NPN silicon PLANAR epitaxial transistor designed for low-levelRF 

applications. It features high power gain, low noise and low leakage in a new solid package 

designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (10 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

1-125°C Maximum 

-55°C to +125°C 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

12 Volts 

2.0 Volts 

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

Symbol Characteristics Min. Typ. Max. Units 

hFE DC Pulse Current Gain (Note 4) 20 50 200 Ic 

VCE(sat) Collector Saturation Voltage 0.1 Volts IC 

Cobo Open Circuit Output Capacitance 1.3 1.7 pf IE 

ccb Collector-base Transfer (Note 7) 0.8 pf IE 

1CBO Collector Cutoff Current 50 nA IE 
ICB0(65oC) Collector Cutoff Current 5.0 µA IE 

hfe High Frequency Current Gain (f = 100 me) 6.0 9.0 IC 

Gpe Available Power Gain (neutralized) (Note 5) 14 17 db IC 
(f = 200 me) 

NF Noise Figure (Note 6) 4.0 db Ic 
r 'C Collector-Base Time Constant 8.0 15 25 psec Ic b c (f = 79.8 me) 

hfe Small Signal Current Gain (f = 1.0 Kc) 20 250 Ic 

BVCBO Collector to Base Breakdown Voltage 30 Volts IE 

8,0 

10 

0 

0 

0 

0 

8.0 

8.0 

1.0 

8.0 

8.0 

0 

V CEO(sust) Collector to Emitter Sustaining Voltage 12 Volts Ic = 3.o 
(Notes 3 and 4) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 2.0 Volts Ic = 0 

Test Conditions 

mA VCE 10 v 
mA 1a 1.0 mA 

VCB 10 v 

VCB 10 v 
VCB 15 v 

VCB 15 v 
mA VCE 10 v 
mA VCE 10 v 

mA VCE 6.0 v 
mA VCB 10 v 

mA VCE 10 v 
Ic 100 µA 

mA IB 0 

IE 10 µA 

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

12 
Ve£ - COLLECTOR VOLTAGE 

COLLECTOR CHARACTERISTICS* 

16 20 
VOLTS VCE - COll£CTOR VOLTAGE 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

~ 0.30 
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NOTES: 
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0 1-iilll 
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le - COLLECTOR CURRENT - mA REVERSE BIAS - UNITS 

NOISE FIGURE VERSUS FREQUENCY 
16 

14r--+-lrl<t-t--Hr-H~t--t-Hi-t--t-r+t--t---t-+tt--+--+-H+--ri 

@ 12~~N~~~\\-+--!-+-++--+--+--+++---+---+--f-++--+-+--+--t+--+--i-++-1-T--1~/ 
~ IO \\ I/ 
~ f-+-H-j'-+~~\*~+-++--+--Hf-H--t--++++--+--+-+-H---+---,H-fl-+--l 
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.001 .002 .000 .01 .02 .00 . I .2 .5 1.0 2 5 10 20 50 100 200 500 1000 
f - FREQUENCY me 

NEUTRALIZED 200 MC POWER GAIN AMPLIFIER TEST CIRCUIT 

L, - 3.5 Turns No. 16 wire; 
5/16 Dia; 7 /16 Long. 
Turns Ratio 4 to 2 

L2 - 8.0 Turns No. 16 wire; 
1/8 Dia; 7 /8 Long. 
Turns Ratio 8 to] 

La - 0.4-0.65 µh (adjustable core) 

Input 
Impedance 

=5011 

+Vee 

RFC 
,01,uf 

~ 
.001,uf Output 

l"---t--1~ Impedance ' :r: =50!1 
1.5-7,5pf-=-

IOOOpf 
VITRAMON 

Transistor 
Under 
Test 

100.n 

moon :r''"' 
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~ 200 

l>i 
100 Si 

~ 
" 50 

~ 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

IC - COll£CTOR CURRENT - mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT lfrl 

14n--.--r-o,J-~~~~T-A-.lr~-oC~~ 

~+--1 ~----l~--11--Ht+--t--j-lt-+-H g 12 

10 t+---t--H-+---tt-+1-1-+t--+-+-t-+-H 
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~ 6.0 >+----+-+++---+----+-+-+<'~m~j_l-i 
- i'--1 If~ 
>" ::: >-+-+--+-_...,_-+>---+--+-+'>'-'-800~mc"""l[ ___ 1J1'4#~. 
o~~~~~~~l~[l~~ 
0.1 0.5 1.0 5.0 10 50 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NOISE FIGURE 

2 
1 

~ 201-+-+H---t--+-i~jr_rlse;l-19lrrl~1Jl+bJ--t-~-++< 
f·60rnc 1~ ll vcc 6.o v 

10 ...,,_._._,_.___.,.L.-'--W-'-_.i--'--'-'_,__,L-_,_,.D 
0.01 0.1 10 50 

le - COll£CTOR CURRENT - mA 

MAXIMUM AVAILABLE 
GAIN VERSUS FREQUENCY 

10 20 200 
I - FREQUENCY - me 

• Single family characteristics on Transistor Curve Tr;icer. 

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

(2) These ratings give a.maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction-to­
ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

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

(4) Pu1se Conditions: length= 300 µsec; duty cycle~ 1%. 

(5) Forward gain (db)+ reverse gain (db) < (-20db). See test circuit. 

(6) f = 60 me; R5 =. 400 !l. 

(7) Ccb is measured using a three-terminal measurement technique with case and emitter guarded. Ccb is equivalent to ere· 
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2N3564 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor. It is 

designed forhigh-frequencywide-bandamplifiers and is useful in low-power, small-signal tuned 

RF and IF applications. This device is similar to the SE 1010, 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Tempilrature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec, time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

15 Volts 

4~0 Volts 

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

Symbol Characteristics Min, Typ. Max. Units 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

BV eEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 15 Volts 

VCE(sat) Collector Saturation Voltage 0.3 Volts 

v 8 E(sat) Base Saturation Voltage 0.97 Volts 

~BO Collector Cutoff Current 50 nA 

hFE DC Pulse Current Gain (Note 4) 20 70 

hfe Low Frequency Current Gain 20 80 
(f = lkHz) 

hfe High Frequency Current Gain 4.0 7.5 
(f = lOOMHz.) 

r' b 
Real Part of hie (f = 350 MHz) 30 ohms 

Cobo Open Circuit Output Capacitance 2.5 3.5 pF 

Notes on page 2 

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

IE 

Ie 
I . c 
le 

vc:s= 

IC 

Ie 

~ 

Ic 

vcs= 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline .222___. __ _ 

.192 

3 LEADS 
.019 01A. 
.016 

IOO Base 
Laad No. 2 

Emitte Collector 
Lead No lead No. 3 

45 . . 

FlAT:s;. 
· NOTES: All dimensions In inches 

All leads electrie11Hy Isolated fro111 caH 
P1ck11e wei1ht is 0.31 cram. Pac11.a1t 
is electrically non-conductive material 

Test Conditions 

100 µA 1E . 0 

100 µA ~ 
,. 0 

10 mA 1s 0 

20 mA 1s = 2.0 mA 

20 mA Ia . 2.0 mA 

15 v 1E = 0 

15 mA VCE = 10 v 
15 mA VeE = 10 v 

15 mA VCE • 10 v 

15 mA VCE 10 v 
10 v IE 0 

•Planar is a patented Fairchild procetis. 

l=AIRCHIL..C 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTOR 2N31564 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 

INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 
6.0 

5.0 

'IL 
' 4.0 

ii! 
;! 

~ 3.0 
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2.0 

f 
~ en 
~ le. o 

....... 
~ ~ I-- f.e; I"' ~ 

IE• 0 
~ .l 

o.s 1.0' s.o 10 

VcE - COUICTOR-£MlmR VOLTAGE - VOL15 Va - COllltTOR-£MlmR VOLTAGE - .YOUS REVERSE BIAS VOlTAGE - VOLTS 

~ 

100 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

1-- Yea • ISV 2 
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I2".: 
/ 
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.O~ -JS -IS +S +25 +45 +15 +85 

TA - AMBIENI TEMPB!ATURE - "C 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

V (" IOV 

le - COLIICTOR CURREN! - mA 

* Single family charc.cteristics on Transistor Curve Tracer 

'NOTES: 

!S 10 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fy) 
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'160 
! 
i 
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rs 
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le - COUICTOR CURRENT - mA 

MAXIMUM POWER DISSIPATION 
VERSUS TEMPERATURE 

~ 
~ 
h. 

' [SJ 
~ 
~ 

~ 
~ 

25 50 75 JOO 125 

TA ·AMBIENT TEllPERATUllE- 'c 

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

so 100 

(2) ·These ratings give a max:lmu.m junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (deratlng factor of 5.0 mW /°C); 
·.junction-to- ambient thermal.resistance of 500°C/Watt (derating factor of 2.0mW/°C). 

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

(4) Pulse Conditions: length= 300 µs ; duty cycle :S 1%. 

10-54 



2N3565 
NPN HIGH GAIN 

DIFFUSED. SILICON PLANAR*TRANSISTOR 

The2N3565isa very high beta NPN silicon PLANAR* transistor suited for high gain audio pre­

amplifier stages and direct coupled circuits. It also features the solid package designed to give 

maximum mechanical support to the transistor chip. This is similar to the SE 4002. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (10 sec. time limit) 

Maximum Power Dissipation 

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

at 65°C Case Temperature (Note 2) 

at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 3) 

+125°C Maximum 

-55°C to +125°C 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

25 Volts 

6.0 Volts 

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

Symbol char'acteristic Min. Max. Units 

hFE DC Current Gain 150 600 

hFE DC Current Gain 70 

hfe High Frequency Ctirrent Gain (f = 20 MHz) 2.0 

VCE(sat) Collector Saturation Voltage 0.35 Volts 

1CBO Collector Cutoff Current 50 nA 

ICB0(65oC) Collector Cutoff Current 3.0 µA 

Cobo Open Circuit Output Capacitance 4.0 pF 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage (Note 3) 25 Volts 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts 

NOTES: 

Ic 

Ic 

Ic 

Ic 

IE 

IE 

IE 

IE 

1s 
Ic 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline .222 ___ _ 

.192 

I I .240 
: [ MAX. ,, -t ,, ............... 
~~~~MIN. 

lOO Base 
Lead No. 2 

Emitte Collector 
Lead No Lead No. 3 

I 

4 

FLAT~ 
NOTES: All dimeOsions in inches 

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

• Planar is a patented Fairchild process. 

Test Conditions 

= 1.0 mA VCE = 10 v 
= 100 µ.A VCE = 10 v 
= 1.0 mA VCE = 5.0 v 
= 1.0 mA IB = 0.1 mA 

= 0 VCB = 25 v 
= 0 Vea = 25 v 
= 0 VCB = 5.0 v 
= 0 Ic = 100 µ.A 

= 0 IC = 2.0 mA 

= 0 IE = 10 µ.A 

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

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction­
to-ambient thermal resistance of 500°C/Watt (derating facto.r of 2·.o mW /°C). 

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

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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COLLECTOR CHARACTERISTICS* 
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• Single family characteristics on Transistor Curve Tracer 

SMALL SIGNAL CHARACTERISTICS (f=lkHz, TA=25°C) 

Symbol Characteristic Min. Typ. Max. Units 

hie Input Resistance 2.0 7.5 20 kohms Ic 1.0 mA VCE 

hoe Output Conductance 11 35 µmhos Ic 1.0 mA VCE 

hre Voltage Feedback Ratio 300 xl0-6 
IC 1.0 mA VCE 

hfe Small Signal Current Gain 120 280 750 IC 1.0 mA VCE 

hib Input Resistance 27 Ohms IC 1.0 mA VCB 
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2N3566 
NPN HIGH GAIN TYPE 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N3566 is an NPN Silicon Planar Transistor designed for use 

in applications requiring very high gain. It is suitable for medium power output driver and low 

power_ output circuits. This device is encased in a solid package designed to give maximum 

mechanical support to the transistor chip. This device is· similar to the SE 6002. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec, time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 75°C Case Temperature 

(Notes 2 and 3) 

(Notes 2 and 3) 

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

Maximum Voltage 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.8 Watt 

0.4 Watt 

0,3 Watt 

40 Volts 

30 Volts 

5.0 Volts 

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

Symbol Characteristic Min. Typ. Max. 

hFE DC Pulse Current Gain (Note 5) 150 400 600 

hFE DC Current Gain 80 325 

VBE Base-Emitter Voltage (pulsed, see Note 5) 0.87 0,9 

VCE(sat) Collector Saturation Voltage (pulsed, see Note 5) 0.9 1.0 

hfe High Frequency Current Gain (f = 20 Mc) 2.0 

Cobo Open Circuit Output Capacitance 13 25. 

1cBo Collector Cutoff Current 50 

ICB0(75°C) Collector Cutoff Current 5.0 

BVCBO Collector to Base Breakdown Voltage 40 

VCEO(sust) Collector Emitter Sustaining Voltage 30 
(Notes 4 and 5) 

Units Test Conditions. 

Ic 10 mA VC~ 10 v 
Ic 2.0 mA VCE 10 v 

Volts Ic 100 .mA VCE 1.0 v 
Vo.Its l c 100.mA 1s 10 mA 

Ic = 30 ·mA VCE 10 v 
pf IE 0 VCB 10 v 

nA IE -= 0 VCB 20 v 
µA IE 0 VCB 20 v 

Volts IE 0 Ic 100 µA 

Volts Ic =. 30 mA 1s 0 
(pulsed). 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts 1c = 0 IE ioo µA 

NOTES: 
(1) These ratings are limiting values abo9e 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 l()W duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and "junction-to-case thermal resistance of. l25'C/Watt (d'erating factor -~f 8.0 mW/°C); junction-toe 
ambient thermal resistance of 333 °C/Watt (derating factor of 3.0 mW /°C). 

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

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

F=.AI RC HI L-CJ 
SEMICONDUCTOR 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION (!F FAl.RCHILD CAMERA AND INSTRUMENT.CORPORATION 
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FAIRCHILD TRANSISTOR 2N3566 

TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL COMMON EMITTER CHARACTERISTICS (f = lKC) 
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• Single family characteristics on Transistor Curve Tracer 
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SMALL SIGNAL CHARACTERISTICS (f = lKC) 

Symbol Characteristic Typical Units Test Conditions 

hie Input Resistance 2.5 Kohms IC = 10 mA VCE = 10 v 
hoe Output Conductance 120 µmhos le = 10 mA VCE = 10 v 
hfe Small Signal Current Gain 500 le = 10 mA VCE = 10 v 
hre Voltage Feedback Ratio 460 xl0-6 le = 10 mA VCE = 10 v 
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2N3567·2N3568 
NPN GENERAL PURPOSE TYPES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

The 2N3567 and 2N3568 are NPN silicon PLANAR*epitaxial transistors designed pri­

marily for amplifier and switching applications over a wide range of voltage and current. 

These devices feature a useful beta range to 500 mA and low saturation voltage. High 

collector-to-emitter voltage allows operation to 60 volts for the 2N3568 and 40volts for 

the 2N3567. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature -55"C to +125°C 

Operating Junction. Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

+125°C Maximum 

+260°C Maximum 

Maximum Power Dissipation 

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

at 25"C Ambient Temperature (Notes 2 & 3) 

Maximum Voltages 2N3567 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

80 Volts 

40 Volts 

5.0 Volts 

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

2N3567 2N3568 

Symbol Characteristic Min. Typ. Max. Min. Typ. 

hFE DC Pulse Current Gain (Note 5) 40 80 120 40 80 

hFE DC Pulse Current Gain (Note 5) 40 40 

VCE(sat) Collector Saturation Voltage 0.15 0.25 0.15 
(pulsed, see note 5) 

VBE(sat) Base Saturation Voltage 0.9 1.1 0.9 
(pulsed, see note 5) 

hfe High Frequency Current Gain 3.0 3.0 
(f = 20 MHz) 

Cobo Open Circuit Output Capacitance 13 20 13 

cibo Open Circuit Input Capacitance 63 80 63 

1CBO Collector Cutoff Current 50 

ICB0(75oC) Collector Cutoff Current 5.0 

1EBO Emitter Cutoff Current 25 

BVCBO Collector to Base Breakdown Voltage 80 80 

VCEO(sust) Collector to Emitter Sustaining Voltage 40 60 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 

Notes on page 2 

0.8 Watt 

0.3 Watt 

2N3568 

80 Volts 

60 Volts 

5.0 Volts 

Max. Units 

120 

0.25 Volts 

1.1 Volts 

20 pF 

80 pF 

50 nA 

5.0 µA 

25 nA 

Volts 

Volts 

Volts 

re 
IC 

re 

re 

IC 

IE 

re 
IE 

IE 

re 
IE 

re 

re 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-105) outline 

.240 

~·-T 
]If: ~ . ~ ~_JM1N. 

NOTES: All dimenstons m inches 

Leads are gold·plated kovar 

Package weight is 0.66gram 

Test Conditions 

150 mA VCE 1.0 

30 mA VCE 1.0 

150 mA IB 15 

150 mA IB 15 

50 mA VCE 10 

0 VCB 10 

0 VEB 0.5 

0 VCB 40 

0 VCB 40 

0 VEB 4.0 

v 
v 
mA 

mA 

v 

v 
v 
v 
v 
v 

0 re 100 .µA 

30 mA 0 
(pulsed) 

IB 

= 0 IE 10 µA 

* Planar is a patented Fairc.hild process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 

COWCTOR CHARA~TERISTICS* COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 

~ /Mii 
. ~ 200 //I// 

l--l-11--1--l-lffl'1---+--+--+-+-I 
~1001--t--t--t--H/ff//~ll-+-+-+-+--I 

_, 

• 

.2 

.I 

0 

l 11 •O 

IO IO 

Ya • COUS:TOR • EMlmR VOLTAGE • VOLlS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

lc • IOl1 

lZl v 
]j_ 

125"C '" 
L 
25•c 

1-'1 ~ 

20 50 IOO 200 
lc • COl.lfCTOR CURRENT • mA 

100 

'!s. 

ii! 
;! 

~ 
:! 

100 

70 

50 

'° 
lO 

20 

YcE • COLllCTOR,EMlmR VOLTAGE • VOLlS 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

..... :f± ± 

t-,..... 

~ 

~ 
100.1 0.2 0.5 1.0 2.0 5.0 10 20 

REVERSE BIAS VOLTAGE • VOLlS 
50 

'JJ1IL 
00 "'" o.• o.s 1.2 u 

100 

0 

VIE • BASHMITlER VOi.TAG[ ·VOLTS 

DC PULSE CURRENT BAIN 
VERSUS COLLECTOR CURRENT 

VcE • IOV 

lLl'1 N 
75~ l"'i 

i.d71 01 ~ 
25•~ ~ 
~ 

IL 17' 
I' 

0.01 O.I 1.0 10 100 
lc • COLLECTOR CURRENT • mA 

TYPICAL COMMON EMITTER CHARACTERISTICS (f=l.O kHz) 
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• Sincte family characteristics on Curve Tracer. 
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~ 0.9 

~ 0.8 
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VcE • COLLECTOR VOLTAGE • VOLTS 

SMALL SIGNAL CHARACTERISTICS (f=l.O kHz) 

TA • AMBIENT TEMPERATURE • "C 

Symbol Characteristic Typical Units Test Conditions 

hie Input Resistance 1800 Ohms Ic = 1.0 mA VCE 

hoe Output Conductance 8.0 µ.mhos Ic = 1.0 mA VCE 

hre Voltage Feedback Ratio 2.1 xl0-4 
IC = 1.0 mA VCE 

hie Small Signal Current Gain 60 Ic = 1.0 mA VCE 

NOTES: 
(1) TbeH ratings are limiting values above which the serviceability of any Ind! vi dual semiconductor device may be Impaired. 

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

= 
= 
= 
= 

2.0 

1000 

5.0 

5.0 

5.0 

5.0 

v 
v 
v 
v 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (deratlng factor of 8.0mW/°C; junctlon-to­
ambtent tberiilal resistance of 333"C/Watt (deratlng factor of 3.0mW/°C. 

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

($) Pulse Conditions: length = 300 µs; duty cycle S 1 %. 
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FT3567•FT3568•FT3569 
NPN GENERAL PURPOSE TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •••••• 4.0 WATTS AT 25°C CASE TEMPERATURE 
• LVeEO •••• 60 VOLTS MIN. 
• hFE ••••• 100 MIN. AT 150 mA 
• VeE(satJ ••• 0.25 VOLT MAX. AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Ambient Temperature 

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

FT3567 
FT3569 

80 Volts 
40 Volts 
5.0 Volts 

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

FT3567 • FT3568 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 40 80 120 

hFE DC Pulse Current Gain (Note 5) 40 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.15 0.25 

VBE(saf) Pulsed Base Saturation Voltage (Note 5) 0.85 1.1 

hie High Frequency Current Gain (f = 20 MHz) 3.0 15 

ccb Collector to Base Capacitance (FT3567 only) 16 25 

ccb Collector to Base Capacitance (FT3568 only) 13 20 

c.b Emitter to Base Capacitance 63 80 

leao Collector Cutoff Current 50 
1cao05oC) Collector Cutoff Current 5.0 

!EBO Emitter Cutoff Current 25 

BYeso Collector to Base Breakdown Voltage 80 

VCEO(sus) Collector to Emitter Sustaining Voltage 40 
(Notes 4 and 5) [FT3567 only] 

Yeeo1sus) Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) [FT3568 only] 

BVEBO Emitter to Base Breakdown Voltage 5.0 

VBE(on) Base to Emitter "ON" Voltage 1.1 

NOTES: 

-55°c to +12s0 c 
+125°c 
+260°c 

MIN. 

100 
100 

3.0 

80 
40 

5.0 

4.0Watts 
0.5 Watt 

FT3568 
80 Volts 
60 Volts 
5.0 Volts 

FT3569 
TYP. MAX. 

150 300 

0.10 0.25 
0.85 1.1 

15 
16 25 

63 80 
50 
5.0 
25 

1.1 

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

UNITS 

Volts 
Volts 

pf 
pf 
pf 
nA 
µA 
nA 
Volts 
Volts 

Volts 

Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC {T0-105) outlirie 

3LEADS_/ n n 
8il DIA LI LI 

NOTES: All dimensions m inches 
Leads are gold-plated nickel 
Package is electrically Non· 
conductive material 
Packirge weight is 0.66gram 

TEST CONDITIONS 

le= 150 mA Vee= 1.0V 
le= 30 mA VeE = l.OV 
le= 150 mA Is= 15 mA 
le= 150 mA 18 = 15 mA 
le= 50 mA YeE = 10 V 
IE= 0 Yes=lOV 
IE= 0 Yes= lOV 
le=O VEB = 0.5 v 
IE= 0 Ve8 = 40 V 
IE= 0 Ve8 = 40V 
le =0 VEB=4.0V 
le= lOOµA IE= 0 
le= 30 mA 18 = 0 
(pulsed) 

le= 30 mA Is =0 

le=O IE= 10 µA 
le= 150 mA VeE = l.OV 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length =.300 µs; duty cycle= 1%. 
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FAIRCHILD TRANSISTORS FT3567 • FT3568 • FT3569 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

o...._..._ ....... xe_·o_...__.__. __ .__ __ ..__. 

0 40 60 80 100 

VcE - COLLECTOR - EMITTER VOLTAGE -VOLTS 

COLLECTOR CHARACTERISTICS* 

VcE -COLLECTOR-EMITTER VOLTAGE-VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

FT3567 • FT3568 

COLLECTOR CHARACTERISTICS* 

0 0.4 0.8 1.2 1.6 2.0 

VcE -COLLECTOR -EMITTER VOLTAGE -VOLTS 

FT3569 

COLLECTOR CHARACTERISTICS* 

0.4 

VCE -COLLECTOR -EMITTER VOLTAGE -VOLTS 

FT3567 • FT3568 • FT3569 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

FT3567 • FT3568 
TYP. 

1800 
8.0 
2.1 
60 

10-62 

FT3569 

TYP. 

3800 
19.2 
5.6 
130 

UNITS 

Q 

µmhos 
x10-' 

TYPICAL 
COMMON EMITTER 
CHARACTERISTICS 

le - COLLECTOR CURRENT- mA 

Vc[-COLLECTOR VOLTAGE -VOLTS 

-50 50 100 

TA -AMBIENT TEMPERATURE -'C 

TEST CONDITIONS 

le= 1.0 mA 
le= 1.0 mA 
le= LO mA 
le= 1.0 mA 

VCE = 5.0V 
VeE = 5.0V 
VCE = 5.0V 
VeE = 5.0V 

150 



2N3569 
NPN GENERAL PURPOSE TYPE 

DIFFUSED SI LICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3569 is an NPN silicon PLANAR epitaxial transistor designed primarily for amplifier and 

switching applications over a wide range of voltage and current. This device features a useful beta 

range to 500 mA and low saturation voltage. High collector-to-emitter voltage allows operation to 

40 volts. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

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

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-55°c to +125°C 

+125°C Maximum 

+260°C Maximum 

0.8 Watt 

0.3 Watt 

80 Volts 

40 Volts 

5.0 Volts 

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

Symbol Characteristic Min. Typ. Max. Units 

hFE DC Pulse Current Gain (Note 5) 100 150 300 

hFE DC Pulse Current Gain (Note 5) 100 

VCE(sat) Collector Saturation Voltage 0.1 0.25 Volts 
(pulsed, see note 5) · 

VBE(sat) Base Saturation Voltage 0.85 1.1 Volts 
(pulsed, see note 5) 

hfe High Frequency Current Gain (f = 20 Mc) 3.0 

Cobo Common Base Open Circuit Output Capacitance 18 20 pf 

cibo Common Base Open Circuit Input Capacitance 44 80 pf 

1CBO 
Collector Cutoff Current 50 nA 

IcBoC75°cJ Collector Cutoff Current 5.0 µA 

1EBO 
Emitter Cutoff Current 25 nA 

BVCBO Collector to Base Breakdown Voltage 80 Volts 

VCEO(sust) Collector to Emitter ·Sustaining Voltage 40 Volts 
(Notes 4 and 5) 

BVEBO . Emitter to Base Breakdown Voltage 5.0 Volts 

Ic 

IC 

1c. 
Ic 

1c 
IE 

Ic 

IE 

IE 

Ic 

Ic 

IC 

IE 

Test Conditions 

= 150 mA VCE ·• 1.0 v 
= 30 mA VCE = 1.0 v 
= 150 mA IB . 15 mA 

= 150 mA 1e = 15 mA 

= 50 mA VCE • 10 v 
= 0 VCB • 10 v 
= 0 VEB • 0.5 v . 0 VCB = 40 v 
= 0 VCB = 40 v . 0 VEB • 4.0 v . 100 µA IE . 0 

= 30 mA IB = 0 
(pulsed) 

= 10 µA Ic = 0 

(See notes on back page) Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

F=.AIRCHILCJ 

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

10-63 



TYPICAL ELECTRICAL CHARACTERISTICS 

· COLLECTO.R CHARACTERISTICS* 
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TYPICAL COMMON EMITTER CHARACTERISTICS (f=l.OKC) 
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•Single.family characteristics on Curve Tracer. 
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SMALL SIGNAL CHARACTERISTICS (f=l.OKC) 

Symbol Characteristic Typical Units Test Conditions 

hie Input Resistance 3800 Ohms Ic 1.0 mA VCE = 5.0 

hoe Output Conductance 19.2 µmhos Ic 1.0 mA VCE 5.0 

hre Voltage Feedback Ratio 5.6 xl0-4 
IC = 1.0 mA VCE = 5.0 

hf e Small Signal Current Gain 130 Ic 1.0 mA VCE = 5.0 

\ 

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. 

v 
v 
v 
v 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to­
ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C. 

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

(5) Pulse Conditions: length= 300 µsec; duty cycle S 1%. 
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2N3638 · 2N3638A 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• FAST SWITCHING • • t0 n = 75 ns (max.) @ 300 mA 
• • t0 ,, = 170 ns (max.) @ 300 mA 

• HIGH BETA • • hFE 1.00 (min.) @ le= 50 mA 

• HIGH CURRENT • • Up to 500 mA 

• LOW Vce(sat) • • 1.0 Volt (max.) @ 300 mA 

• LOW COST IN ALL QUANTITIES 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25"C case Temperature (Notes 2 and 3) 

at 25"C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
Veeo Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEeo Emitter to Base Voltage 
le Collector Current (Note 2) 

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

2N3638 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE . DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 20 70 

hFE DC Pulse Current Gain (Note 5) 30 67 

hFE DC Pulse Current Gain (Note 5) 20 40 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 -0.25 

Vce<sat) Pulsed Collector Saturation Voltage (Note 5) -0.38 -1.0 

VernCsust) Collector to Emitter Sustaining Voltage (Notes 4&5) -25 

BVeeo Collector to Base Breakdown Voltage -25 

BVeEs Collector to Emitter Breakdown Voltage -25 

t,,,, Turn On Time (Note 6) 28 75 

to ff Turn Off Time (Note 6) 110 170 

h,. High Frequency Current Gain (f = 100 MHz) 1.0 1.9 

Cobo Common-Base, Open-Circuit Output Capacitance 6.0 20 

C;bo Common-Base, Open-Circuit Input Capacitance 18 65 

' 

-55"Cto +125°C 
+125°C Maximum 
+260"C Maximum 

0.7Watt 
0.3 Watt 

-25 Volts 
-25Volts 
-25Volts 
-4.0Volts 

500mA 

2N3638A 
MIN. TYP. MAX. 

80 140 
100 160 
100 130 
20 50 

-0.08 -0.25 
-0.38 -1.0 

-25 

-25 
-25 

28 75 
110 170 

1.5 1.9 
6.0 10 
18 25 

UNITS 

Volt 
Volt 
Volts 

Volts 
Volts 

ns 
ns 

pf 
pF 

PHYSICAL DIMENSIONS 

.330~1~·--------< 

.250 

~-l 
3LEADS n n n_J.400 MIN. 
:~~DIA. u u u 

NOTES: AU dimensions in inches 

leads are gold·plated kovar 

Package wetght is 0.68 gram 

TEST CONDITIONS 

le= 1.0 mA Vd= -lOV 
le= lOmA VeE= "'"10V 
lc=50mA Yee= - 1.0V 
le =300 mA VeE =-: 2.0V 
le= 50mA 18 = 2.5 mA 
lc=300 mA 18 =30mA 
le= 10 mA 18 =0 

(pulsed) 
le= 100µ,A IE=O 
le= lOOµA VEe= 0 
lc=300mA 181 =30mA 
lc=300mA 181 =30mA 

182 = - 30mA 
lc=SOmA VeE = - 3.0V . 
le=O Vee= - lOV 
le=O VEB = - 0.5V 

"Planar is a patented Fairchild pr~cess. 

l=A.IRCHIL.CJ 
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FAIRCHILD TRANSISTORS 2N3638 • 2N3638A 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

V8E(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) -0.9 -1.1 
V8E(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) -0.8 -1.25 -2.0 

BVEBO Emitter to Base Breakdown Voltage -4.0 

leES Collector Reverse Current 0.1 35 
lees(65°C) Collector Reverse Current 0.002 2.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

~ 
~ -8 

8 

VCE - COUICTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

Vee COUICTOR EMlffiR VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

~ 
~ -300 

e t---+---+---;--+---+-+-+1-+-t!---+--+---< 

~ -200 t--t--11 B --10 mAI--* 1_.J-+<lf/-+J+--+--+--< 

.:' -100 t--+--+--+--+t-+-1-+'J...+-+-+-+---I 

1 J_lj_ 
0 o~'----,-o~.4-'-~-o~.8 ......... ~-1i.2--'--_1~.6--'---'_2.o 

Va£ - BASE VOLTAGE - VOLTS 

2N3638 

COLLECTOR CHARACTERISTICS* 

-0.8 -l.2 -1.6 -2.0 

VcE - COLLECTOR VOLTAGE - VOLTS 

2N36~8A 

COLLECTOR CHARACTERISTICS* 

~ 
~ -300 

e ,__,__.~f--1~ 

~-20011-1'1:?1"=t-~j::j::::j:::::j:=j 
8 

·0.4 -0.8 -1.Z -1.6 -2.0 
Ve£ - COLLECTOR EMITTER VOLTAGE • VOLTS 

2N3638 • 2N3638A 

~ -1.0 

~ -0.5 

!::l g 
~ -0.2 

~ 
i= -0.l 
;,; 

~ -0.05 

~ 
' -o 02 
~ . 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1=1c . JO 's 

L, 

L\ v 
~ ;;a 
t>' 

>tt-0.01 
-1,0 -10 -100 -500 

le - COLlfCTOR CURRENT - mA 

• Single family characteristics on Transistor Curve Tracer. 

. 10-66 

UNITS TEST CONDITIONS 

100 

Volts le= 50 mA 18 = 2.5 mA 
Volts le= 300 mA 18 = 30 mA 
Volts IE= 100 µA le=O 

nA VeE=-15V VEB = 0 
µA VeE = -15V VEB = 0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CUR~ENT 

vJTIIov 
Ai bJ 

11>'* [\_ 
.....+1 H N ~ ~!~ !-- r..; 

!""' 

0 
-0.l -1.0 -10 -100 -500 

200 

le - COUICTOR CURRENT - mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VCE • -5,0V 

1--

[.~ I-- +-1 

bJ 
z 160 
~ ~ 

I-' 
~i1i ~ b... ~ f---
~ ~ 

P'" N 

0 
-0.l -1.0 -10 -100 -500 

le - COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

-0.5 '----'--'---'-"---",--'-'-~--'-~~ 
-1.0 -10 -100 -500 

le - COUICTOR CURRENT - mA 



·~' ~~~~~~~F_A_IR_C_H_IL_D_T_R_A_N_S_IS_TO_R_S~2_N3_6_3_8_•_2_N_3_6_38_A~~~~~~~_, 

-0.3 

1 -0.2 

i 
!!i -o. I ... 
!!! 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

TA• 25°C 

I.£ 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

~ ·I01-t-+--+-+-11-+-+--+-+-t-7f'okj~ 
~ ·S.Ot--t-+--+-+--<~-+--t--.,_k:'.-tv-+-_, .:.21 

20 

10 

... 
iii 

1--1 

INPUT AND OUTPUT 
CAPACITANCE.VERSUS 

REVERSE BIAS VOLTAGE 

l'.:'.~~~,5ti. · l"°"' 
c~~I • OfJfp/Jr f tr;t/tce....., 

"-IP4c ~ 'S 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f.l 

~ ~ -0.111 
~ s.o ;!! 

~ 
~ 

~ 
jl 

·0.0! 

l • O.Olo'----'--'. S~..___-!,IO,....._·.._IS__.___,._ 20 

VCE • COUECTOR TO EMiTTER VOLTAGE • VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

L 
00~-'---~10-'--~20-'--~30~-~~-+-~.50~-'.m 

IBI • TURNONBASECURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

jl vr 

i 

-o.~~_,_........,.50,..........._._...........,1=-s -'--~-t.100 

TA • AMBIENT TEMFERATURE -•c 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

• -~1--+---+---+--++--+-+-+---+-+-t 

i.301---+--+-

~ 
l!i ·201--+---++--++--i ~14--+---'--+ 

I Bl • TuRN ON BASE CUIRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

:5 

2.0 

1.0 
-0.10 ·l.O ·IO ·20 

REVERSE BIAS VOLTAGE • VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

ic • 100 mA -+--+--rt--t--n'---1 
i Ycc··ISV 
• -~1--+---+--+--++-+--o;L...f--l 

i 
!!i 
... -JOI--.__+--

~ 
l!i-201--+---+--H-...... -~--+--+__, 
i 
_::i·IO 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

! ·201--+---+---+----• ~<j---t-::;;;.., 
l!i 
i 
·ID~+-'<f?'~-4--IQ;~=-+--l 

~ ::: ........... 1L ... MHz""'1-15i~1 ....... 1 .... ill&~I .... ~+-15-i~1-i ..... JJ 

i 

-0.1 -1.0 -10 -loo -500 
le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bl • TURN ON BASE CUI RENT • mA 

FALL TIME ~RSUS TURN ON 
AND TURN Off BASE CURRENTS 

• -8.0 l---lf-71"-+-t-"7"1--+--+--+--t.o"""t 

i 
! 6.01--1-.o"!'--t-t--t-7"1--+--+--+-~ 
! 

_Ill ·10 _Ill 

·20 ·30 -~ ·2.0 ·4.0 ·6.0 ·B.O •IO ~~--10~--~20-'--~30-'--~~-'--~50 ......... ~m 

IBI • TURN ON BASE CURRENT • mA IBl • TURN ON BASE CURRENT • mA I Bl • TURN ON BASE CURRENT • mA IBl • TU!N ON BASE CURRENT • mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

·20 ·50 -100 ·200 
le - COU£CTOR CURRENT - mA 

·500 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ .. 3.0 l-#+---l-#-t-+j~-#---11--#-1-T+--1 
g 
~ 
iii -2.0 t-+I'+ "'ft-t-.,,.__,__,..____,~ ........ 

~ 
tH s -1.0 ,_.,..,....-++--I--+-+-"<>- '<f---1'+--I 

·20 ·30 . ·50 
I Bl • TURN ON BASE CURRENT • mA 
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RISE TIME VERSUS TURN ON 
BASE CURRENT AND 

COLLECTOR CURRENT 
50~~~~I-~-~~~ 

I-TA• 25•c_,____,_,__+---+--+-1-1 

50 100 200 
.le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3638 • 2N3638A 

NOTES: 

3 
~ 1.0 
12 
!ll 

i D.s 1--1-+....l"+--+---+---+-+-1 

l'.l 
iii m 0.2 

; 
u 

-5.D -ID -20 
le - COLLECTOR CURROO - m~ 

SMALL SIGNAL CHARACTERISTICS 

D.9 , hie 
le ·-ID mA 
T•25'C­
A.L .L D.8 r 

-4.D -8.D -12 -16 
VCE - COLlfCTllR VOlTAGE - VOLTS 

-20 

(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. 

~ l.S 

1.41-- le • -10 mA -+---+----<>-----+----< 
VcE" -IQV 

._c 1.31-----t--+---t--+--+--+-hre 

< 21----1--+---1--+--.i-.,.....,q:..i.,;--
3 I. .z-t-r 
~. I.II ih'.!.!!oe!..f::=:l::~,,4-.,;1r:--f==f=:f;..;,;..~"::i 
!ll l.Ok-t- L hoe i o.9 h,.- I 
"' D.81-:--+:#-t---f-+-t--+--I 
~ h1~1. 
- D.7~ 

;u D.6--+--+---t--+--+--+--1 

D.~';;;40--;l0;:;----.1---;;:20.---:40:---,60tc---:80-~IOO 
TA - AMBIENT TEMPERATURE - 'C 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 14 °C/Watt (deratlng factor of 7.0mW/"C); 
junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW!°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: length= 300 µs; duty cycle= 1%. 

(6) See switching circuit for exact values of le, lw and 182• 

h PARAMETERS (f = 1.0 kHz) 

2N3638 2N3638A 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hie Input Resistance 

hoe Output Conductance 

h,e Voltage Feedback Ratio 

hie Small Signal Current Gain 25 

200 2000 
80 1200 

162 2600 
74 100 

ToN and To•• TEST CIRCUIT 

Vee= +3.1 v 
0.1 

Vee= -lOV 

0.1 

480 2000 ohms 
80 1200 µmhos 

162 1500 xlo-6 
180 

~ lk 300~ 
1.0 

-u-L 
VIN = -9.0V 1500 

tr, It < 6.0ns -: 
PULSE WIDTH = 0.5µs 

i!1N = 500 

FA.IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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TO SAMPLING SCOPE 
tr < 1.0ns 
i!1N ?! lOOkO 

le =10 mA Vee= -lOV 
le =10 mA Vee= -lOV 
le =rnmA Vee= -lOV 
le =lOmA Vee= -lOV 



2N3639 • 2N3640 
PNP HIGH-SPEED LOGIC SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

The 2N3639 and 2N3640 are very high speed silicon PNP logic transistors. They are 

* epitaxial PLANAR units and feature 500 MHz fT and Ts·of 30 and 50 ns respectively. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

Total Dissipation at 25°C Case Temperatures (Notes 2 & 3} 

at 25°C Free Air Temperature {Notes 2 & 3) 

0.5 Watt 

0.2Watt 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage {Note 4} 

Emitter to Base Voltage 

2N3639 2N3640 

-6.0 Volts -12 Volts 

-6.0 Volts -12 Volts 

-4.0 Volts -4.0 Volts 

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

Symbol Characteristic 
2N3639 2N3640 

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

T Charge storage time (Note 5) Cond. c 30 50 ns s 
ton Turn On Time (Note 5) Cond. B 25 25 ns 

t Turn On Time (Note 5) Cond. A 26 on 60 26 60 ns 

toff Turn Off Time (Note 5) Cond. B 25 35 ns 

toff Turn Off Time (Note 5) Cond. A 38 60 38 75 ns 

hfe High Frequency Current Gain 5.0 7.5 5.0 7.5 
(f = lOOMHz) 

hfe High Frequency Current Gain 3.0 6.0 3.0 6.0 
(f = lOOMHz) 

hFE DC Pulse Current Gain (Note 6) 30 63 120 30 63 120 

hFE DC Pulse Current Gain (Note 6) 20 50 20 50 

VCE(sat) Collector Saturation Voltage -0.07 -0.16 -0 . .14 -0.2 Volts 

V CE(sat) Collector Saturation Voltage -0.19 -0.5 -0.37 -0.6 Volts 
(pulsed, see note 6) 

V CE(sat) Collector Saturation Voltage -0.1 -0.25 -0.18 -0.3 Volts 

VCE(sat) Collector Saturation Voltage -0.08 -0.23 -0.15 -0.25 Volts 
(TA= +65°C) 

VBE(sat) Base Saturation Voltage -0.75 -0.9 -0.95 -0. 75 -0.9 -0.95 Volts 

VBE(satj Base Saturation Voltage -0.8 -0.9 -1.0 -0.8 -0.9 -1.0 Volts 

VBE(sat) Base Saturation Voltage -1.1 -1.5 -1.1 -1.5 Volts 
(pulsed, see note 6) 

Additional Electrical Characteristics on page 2 

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

215 DIA 

MAX 1· ~~ 

:r.-A~: 
3 LEA~~ ~ ~ 400 MIN 
.022DIA I 
.016 . ____j 

NOTES: All dimensions in inches 
Alt leads electrically isolated from case 
leads are nickel 
Package weight is 0.31 gram 

Test Conditions 

IC~ lOmA, !Bl~ lOmA, IB2 ~ -lOmA 

re ~ 50 mA 1Bl ~ 5.0 mA 

Ic ~ 10 mA !Bl ~ 0.5 mA 

IC~ 50mA, IBl ~ 5.0mA, IB2 ~ -5.0mA 

IC~ lOmA, !Bl~ 0.5mA, IB2 ~ -0.5mA 

re 10 mA VCE = -5.0 V 

Ic 10 mA VCB = 0 

re 10 mA VCE = -0.3 v 
Ic 50 mA VCE = -1.0 v 
IC 10 mA IB 1.0 mA 

IC 50 mA IB 5.0 mA 

re 10 mA IB 0.5 mA 

re 10 mA IB 1.0 mA 

re 10 mA IB 0.5 mA 

Ic 10 mA IB 1.0 mA 

Ic 50 mA IB 5.0 'mA 

*Planar is a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

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

Symbol Characteristic 
2N3639 2N3640 Test Conditions Min. Typ. Max. Min. Typ. Max. Units 

ICES Collector Reverse Current 0.02 10 nA VCE .. -3.0 v VEB = 0 

ICES Collector Reverse Current 0.05 10 nA VCE = -6.0 v VEB 0 

ICES Collector Reverse Current 0.02 1.0 µA VCE = -3.0 v VEB = 0 
(TA= +65°C) 

ICES Collector Reverse Current 0.05 1.0 µA VCE = -6.0· VEB = 0 
(TA= +65°C) 

Cobo Common Base Open Circuit 1.85 3.5 1.85 3.5 pF IE .. 0 VCB = -5.0 v 
Output Capacitance 

Cobo Common Base Open Circuit 2.5 5.5 2.5 5.5 pF IE 0 VCB = 0 
Output Capacitance 

cibo Common Base Open Circuit 1.8 3.5 1.8 3.5 pF IC 0 VEB = -0.5 v 
Input Capacitance 

BVCBO Collector to Base Breakdown -6.0 -12 Volts Ic = 100 µA IE = 0 
Voltage 

BVCES Collector to Emitter Breakdown -6.0 -12 Volts IC = 100 µA VEB 0 
Voltage 

VCEO(sust) Collector to Emitter Sustaining -6.0 -12 Volts I = 10 mA IB = 0 
Voltage (Notes 4 and 6) C (pulsed) 

BVEBO Emitter to Base Breakdown -4.0 -4.0 Volts IE = 100 µA IC 0 
Voltage 

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 of125°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 (deratlng 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) See switching circuit for exact values of IC' 18 1' and 1s2• 

(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

TYPICAL COLLECTOR CHARACTERISTICS* 

2N3639 2N3640 

ACTIVE REGION ACTIVE REGION 

15 
~ -6.0 

.,...,._ _ _:j.;~,.-h..4--4L-.H-H-+-~ 

~ -4.oF-b..f-':::;;! 
8 

15 !ii ~.olf<:.-"""h.,,...F:: 

"' 
~ ·4.0 lf-::_.F-t-c:~f""':;__l-7''--JH--t1 
8 

·2.0 ·4.0 ·6.0 ·8.0 ·10 ·12 
V CE • COLl£CTOR ·EMITTER VOLTAGE • VOLTS Vee • COLl£CTOR. EMITTER VOLTAGE - VOLTS 

SATURATION REGION SATURATION REGION 

~l ~2 -03 -OA -0~ 

Vee • COU£CTOR·EMITIER·VOLTAGE • VOLTS Vee • COLlfCTOR • EMITTER VOLTAGE • VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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2N3639 2N3640 

BASE CHARACTERISTICS* 

'1! ·40 T 
18 • ·2.0mA-f-..., 

~- -JOI----+---+-+~+---+--~ 
B 15 ·4.0mA-i-. 

~ -rol----+----l~H-H+---+---< 
8 ·6.0mA- iJ.-----·10.0mA 

_u -10 l----+----1-HIHI-+---+---< 

·8.0mA-

-0.4 ·0.8 ·1.2 ·1.6 ·2.0 
Vee - BASE· EMITTER VOLTAGE • VOLTS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

110 l---H-++-1---H-++__,l---H-++--l 

"°o~.1--'--'-~0.~571.70--'-..U~5-.~ID~+-L..U~__JlOO 
le • C0Ll£CTOR CURRENT • mA 



FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

0.0125 
50 75 100 

120 ... 

_e o 

TA - AMBIENT TEMPERATURE - °C 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

, , 
, , 

, , 
, , 

L 

~ 
v 

- • 2N3639 

------r640 
0 -2.0 -4.0 -6.0 -8.0 -IO 

V CE - COLLECTOR - EMI TIER - VOLTS 

-12 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le = lmA 

Vee • -2.ov 
0.41--~l-------11-------1r--------1-----..1 

I (,) 0.31-------1--

~ 
:! 
z 
0 0.2 >----+--,,___+-->~+ ,,,,~1-----::71 

0o'----o'-.1--0.'-2 --o.'-3 --'o.-4 --'o.5 

I 82 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le = l.OmA 

< Vee - -2.ov 
E 0.4 

i B o.31----l---+ ·--+--~A---t 

~ 
z 
~ 0.2 t--1--~1---1--

~ 

I 82 - TURN OFF BASE CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

!.S -1.0 
g 

-5.0 

~ -4.0 

~ 

~ ·-3.0 
g 
~ 

12 
~ -2.0 

>~-1.0 

0 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

le - eoLL£eTOR eURR£NT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

-~ 

~ 
L 
1 

)f 

1 \ ~ J_ 
8 8 § ~ f!£~ " " ~ 1 i!i i!i 

O.l l.O IO 100 

I 3.0 

~ 
:! 
~ 
z 2.0 

~ 

~ B 3.o 
~ 
:! 
z 

le - eomeroR eURR£NT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I 82 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 2.0 l-----l--t-1---t-cr--+---c>l"-----I 

~ 

l.O 2.0 

le ~ lOmA 

Vee • -2.ov 

3.0 4.0 5.0 
I B2 - TURN OFF BASE CURRENT - mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -1.2 1---+-+-H--+--+-l-++---+---+-___,Vl_,_..,J,. 
g 
z 
g r/ 
;::; 
~ -I. 0 l--l-cH+-1-------'l--+-I+-+---/IP.lhlY'-l--1 

~ ~ 
)ii r,·25°~ 
~ -o.81--f-+H+-1-±...-1'"'+--t~t-+-t-+t--i 
:! f-- _,.,.r TA • 65°e 

l--t-+H,_.=-1-~-+t+--"r--t-++t--i 
" 1-- T 
~ ..... -0.6 '---~~-+-~~--+---+-~~ 
>a:i -O.l -0.5 -1.0 -5.0 -10 -50 -100 

~ 

le - COllfCTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

1. 3 o'----_, ...... 0--~2_0~--'3_-o --4.'-0 --5~.o---'6.o 

R£V£RS£ BIAS VOLTAG£ - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I 82 .- TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

·~ 6.0 
~ 
:! 
z 
~ 4.0 t--t-+--f+-- ''f'--+--~""' 

~ 

Oo'-----'2.-0-+-~4.0---'6.0---'8.0---'IO 
I 82 - TURN OFF BASE CUR.RENT - mA 



FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT. TEMPERATURE 

50~ 

rot---t--~~~-"R:~r----~.._-=--1'......_:::+-+-1 
~ -r+-
1~ 

101----+-+-+-+---f~::==F"'+-H 
~I 
I~ 

5.0 >----+--+-+-+----+--+--+--+--< 

2.ot----+--+-t-t-1c • ro 1B1 • ro 1B2-+-

j_c .. T} 
1 · 01·'"=.0_2,...,.o_..._._5..,._o-"""10--ro~ .......... ..,.50 

le• IOmA 

50 
IC • COlliCTOR CURRENT • mA TA - AMBIENT TEMPERATURE - °C . 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

101---1---l-+---+-+--I---+ 

~ B.O l---<'[l---+---+----+--+-'6S';'L'_-<;. -+----+ 

:5> \ .,.._·7-~~ 

~ 6.0l---+-~~-1---t-..=,.c....i--+---J 
Oz ~ '\,. Y 
~ \Ollot--

~ 4.0 
0 g: 

~'a. 2.0 

0o -1.0 -l.O -5.0 
Yee - COLLECTOR VOLTAGE - VOLTS 

TURN ON AND TURN OFF 
TEST CIRCUIT 

-7.0 

100 

To Sampling Scope 

_Jl_ VIN 0.1 

Pulse Width > lOOrys srnt--...... VV\r--+-t:. 

ZIN • 50Q 
tr• ~ < r.ons -= -= 

ZIN~ lOOkQ 
tr < l.Ons 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 
RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

"' 4.0 r---.--..----.---...-----,..--.--, 10 T 
Yee • :2.0v ~ 

~ 3.0 
!::l 
§; 

~ 

1i 5.0 t---+--+-+-+---+--:2'.l"-1--t-i 
/ 

i!i 2.0 >-+--__,.~-+----+-+--+--. 

~ 
Ill i 1.0~----ll'-----+-....,._-+--i 

0·11 .... o_ .... 2.o--'-'-5""".0-..,-10--ro,..._~-!50 

I Bl - TURN ON BASE CL!IRENT - mA le - COlliCTOR CURRENT - mA 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 

Vee 

OUTPUT 

~-------

1 ... •o----5 TRANSISTORS -I 
I 

lpc1·--
IOfosc 

Vee VBB VIN RL RB RBB le 

eond. A -l.5V -6.0V +5.0V 130Q 5kQ 5kQ Ai lOmA 
Cond. B -4.5V +2.5V -7.0V 82Q 680Q lkQ Ai 50mA 
Cond. e -3.0V -lOV +9.0V 2700 390Q 510Q ._, lOmA 

NON-SATURATED SWITCHING PERFORMANCE 

+0.5V -5V 

lk 

0.1 

FD-700 

+20V 
2 ns I division 
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2N3641•2N3642•2N3643 
NPN CLASS-C RF AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR" EPITAXIAL TRANSISTORS 

The 2N3641, 2N3642, and 2N3643 are NPN silicon PLANAR epitaxial transistors designed for 

service as Class-C RF amplifiers and high current switches. They feature outstanding RF 

performance with 700 mW power output at 30 MHz typical. Total switching times are 94 nsec 

typical at 300 mA. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering 1/16" ± 1/32", 10 sec time limit) 

Maximum Power Dissipation 

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

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

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0,7 Watt 

,35 Watt 

2N3641 
2N3643 2N3642 

60 Volts 60 Volts 

30 Volts 45 Volts 

5.0 Volts 5.0 Volts 

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

Symbol Characteristic 

GPE Amplifier Power-Gain (Note 7) 
(f : 30 MHz) 

"IJ Collector Efficiency 
(f = 30MHz) 

(Note 7) 

hfe High Frequency Current Gain (f = 100 MHz) 

hFE DC Pulse Current Gain 2N3641 
(Note 5) 

hFE DC Pulse Current Gain 2N3641 
(Note 5) 

t Turn On Time 
on 

toff Turn Off Time 

Additional Electrical Characteristics on page 2 

NOTES: 

2N3642 

2N3643 

2N3642 

2N3643 

(Note 6) 

(Note 6) 

Min. Typ. Max. Units 

10 12 dB 

60 75 % 

2.5 

40 75 120 

100 220 300 

15 62 

25 125 

14 nsec 

80 nsec 

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

IC 

le 

le 

le 
IC 

le 
IC 

IC 

le 
1B2 

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

PHYSICAL DIMENSIONS 

BASE 
lead No. 2 

EMITTER 
Lead No. I 

.JOO 

COLLECTOR 
Lead No. 3 

NOTES: All dimensions in inches 

Leads are gold-plated kovar 

Package weight is 0.68 gram 

Test Conditions 

= 0 VCE 15 v 
(Zero Signal) 

= 0 VCE 15 v 
(Zero Signal) 

50 mA VCE 5.0 v 
150 mA VCE 10 v 
150 mA VCE 10 v 
500 mA VCE 10 v 
500 mA VCE 10 v 

R;j 300 mA 1Bl 
~ 30 mA 

~ 300 mA, 1Bl 
~ 30 mA 

~ -30 mA 

* Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0mW/°C); 
junction-to-ambient thermal resistance of 286 °C /Watt (derating factor of 3.5 mW /°C). 

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

(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(6) See switching circuit for exact values of IC' 181 , and 182. 

(7) PIN = 40 mW, Ra = 140 ohms, RL = 260 ohms, see test circuit. 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3641•2N3642 •2N3643 

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

Symbol Characteristic Min. Typ, Max, Units Test Conditions 

BVCBO Collector to Base Breakdown Voltage 60 Volts Ic 10 µA IE 0 

VCEO(sust) Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 2N3641 2N3643 30 Volts Ic 10 mA IB 0 

2N3642 45 Volts Ic 10 mA IB 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts Ic 0 IE 10 µA 

Cobo Output Capacitance 8.0 pF IE 0 VCB 10 v 
VCE(sat) Collector Saturation Voltage 0.13 0.22 Volts Ic 150 mA IB 15 mA 

VCE(sat) Collector Saturation Voltage 0.35 Volts IE i>OO mA IB 50 mA 

1CES Collector Reverse Current 0.05 µA VCE 50 v VEB 0 

ICES(65oC) Collector Reverse Current 1.0 11A VCE 50 v VEB 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

2N3641•2N3642 2N3643 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

~ 
I 
:;; 
~ 30 
1!l 

~ 20 

~ 17"'1F-11--1~1""'9F--lf-+ll-Hf--f--t 
_u 

IZ •e·o 
00-...._~~2-'--o.•,-'--0-.6---0•,, ...... .-1.o 0.2 o.s 0.4 0.6 

VcE - COUICTOR-EMlmR VOLTAGE - VOLTS VcE - CDU£CTOR-£MITTER VOLTAGE - VOLTS VcE - COLLICTOR-EMITTER VOLTAGE -VOLTS Vee -COLLECTOR-EMIITER VOLTAGE - VOlTS 

!£ 0.5 

g 

~ 0.4 

5 
> 

i> 0.3 

I 
IZ 0.2 

I 
O.l 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

•c • 1018 

rJI 

25C~ 

iz: v 
5,0 10 50 100 500 

le - COLLECTOR CURRENT - mA 

!£ 

BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 

§! l.41---+-+-++--f--l-+-+l---+--+-++l 
I 

~ 1.2 

~ 1.01---+-+-++--f--I-+-++---+-.... '-+ _,,,1/--Jo<+i 

i 0.8 t---t-t-tt----t----1i--t--:t;;.-'""""'--t'-"'--t--t-H 

~ o.6'""""!=+"1-tj.J-4H-4H--+++-+-++-H 
I 

~ 0.41--+-+--++--+--<~++-~--t--+-H 
>'ti. 

le - COLUCTOR CURRENT - mA 

10-74 

z 

:i 
:;; 

~ 
~ 
g 

~"'" 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

250 

[[ I ·~~ 
T 

200 

150 

100 

so 
~ 
H 

0 
O.Ol 

VCE • IOV N 
1 -~ N 

Lr I ' 
I 

v j1 
v ,~,..,.~ 
~ lo' J1l 

J1l 
0.1 1.0 IO 100 500 

le - COLLfCTOR CURRE.NT - mA 

1.0 



FAIRCHILD TRANSISTORS 2N3641 • 2N3642 • 2N3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

18 

14 

10 

6.0 

EMITTER TRANSITION ANO 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

"' 1' 
['\ ~ 
~ it 

N 
f-... ;q 
~ 

r-t-

2.0 0.1 1.0 10 

REVERSE: BIAS VOLTAGE - VOLTS 

500 GENERATOR 

P1N = 40mW 

110-580pF 

100 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT If,) 

!8 10 
g 
I 

~ 
~ 
I 

>l:J 

0•1 i.o 2.0 5.0 10 20 so 100 200 

le - COU£CTOR CURRENT- mA 

30 MC AMPLIFIER TEST CIRCUIT 

\ 

.01 

RFC 

7-lOOpF 7-lOOpF SS-300pF..__ __ _ 

T 1 - 4 Turns no. 20 Wire, %" Dia. x ~" Long, Midtapped. 

L l and L 2 - 4 Turns no. 20 Wire, '(,'' Dia. x W' Long. 

Variable Capacitors are Compression Mica. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

1.0 2.0 5.0 10 20 so 100 

le - COll£CTOR CURRENT- mA 

I 
e 8. 
I 

~ 
~ 
~ 6. 

0 

0 

0 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

I• 12iMHz i,Y 
-bre VcE" l.OV .............. 

~ i 4. 01----t>re VcE. IOV 

I>! 
lli 
~ 2. 
I 

0 
"'9re VcE • l,OV j.....Y 

"'9re VcE .. IOV 

0 
LO 2.0 5.0 10 50 100 

le - COLLECTOR CURRENT - mA 

~ 
e 
e 

140 

I 100 

~ 
~ 
~ 60 

~ 
~ 20 

i -20 
I 

-00 

Vee = 15V 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

f•l;_ 
~ J.7 

~ +--c• ·;:-
"' ~ 

p ~ 9fe VcE· lOV 

~ 9re Yer. iv-.... 
,-......... 

11--
I" 

1.0 2.0 5.0 10 50 100 

le - COllfCTOR CURRENT - mA 

10-75 

TYPICAL POWER IN 
VERSUS POWER OUT 

PIN - INPUT POWER - mW 

p OUT = 400mW. min. 

attl ~ 60% 

500 LOAD 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

f•l25Nlfz 

1.0 2.0 5,0 10 20 50 

le - COLLfCTOR CURRENT - mA 

100 



Pulse Source 
Rise Time :{l.Onsec 
zin·50Q 

FAIRCHILD TRANSISTORS 2N3641 ~ 2N3642 • 2N3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL SMALL SIGNAL CHARACTERISTICS 
IF= 1kHz,VcE=10 VOLTS) 

Symbol Characteristic 

hie 

hoe 

hre 

hie 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Vee • 25V 
I- le ~ JOOmA-r---+-~-t--f----1 

llll-191 ~ JOmA-t----t-+--+--±.....-1 
1-le2 ~ -JO mA+-1:~1·'1"-==-tl----+---l 

IO ....!-
~ 

~t--+--r---+---l-+--+--+----1 

TA - AMBIENT TEMPERATURE - 0c 

TURN-ON 
TEST CIRCUIT 

+25V 

SOOQ 

50Q 

To Sampling Scope 
Rise Time :S l.Onsec 
Input Z "' 100 k Q 

2N3641 
2N3642 2N3643 

Ic lOmA 

460 

55 

130 

90 

+3:g_V 
lOµsec 

0 

PULSE SOURCE 

50 mA 10 mA 50 mA Units 

350 

405 

500 

97 

I~ 

120 

100 

Ill 

IO 

20 

0 

950 880 Ohms 

83 660 µmhos 

205 1500 xl0-6 

170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

le 
191•192 "iii 
Vee ·25v 

h. 
~ 
~ 

N 
1, 

~-+.-. 
lld 

ID 20 50 100 200 500 1000 

le - COLLECTOR CURRENT - mA 

TURN-OFF 
TEST CIRCUIT 

-15V 

~H•O 

+25V 

TO SAMPLING SCOPE 
RISE TIME :S 1.0nsec 
INPUT Z "' lOOkQ 

RISE TIME :S 20 nsec -=-
Zin = SOQ 

FAIRCHIL.CJ 
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FT3641•FT3642•FT3643 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• pd ••••••••••• 3.0 w AT 25°C CASE TEMPERATURE 
450 mW AT 25°C AMBIENT TEMPERATURE 

• HIGH GAIN •••••• 400 mW RF POWER OUT AT 30 MHz 
• HIGH. BETA •••••• 100 (MIN) AT 150 mA, 25 (MIN) AT 500 mA 
• HIGH fT • • • • • • • • 250 MHz (MIN) AT 50 mA 
• FAST SWITCHING • • • 60 ns (MAX) t0n AND 150 ns (MAX) t011 AT 300 mA 
• LOW Yee(satl ••••• 0.22 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS [Note IJ 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 10 second time limit! 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Notes 2 and 31 

at 25°C Ambient Temperature !Notes 2 and 31 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vao Collector to Emitter Voltage !Note 41 
Vno Emitter to Base Voltage 

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

-55°C to + 125°C 
125°C 
2so0 c 

i=T3642 
60 Volts 
45 Volts 
5.0 Volts 

3.0 Watts 
0.45 Watt 

FT3641 
FT3643 
60 Volts 
30 Volts 
5.0 Volts 

FT3641 • FT3642 FT3643 

PHYSICAL DIMENSIONS 
1n accordance with 

JEDEC (T0-105) outlme 

.325 ~1X'- _______ __, 

.240 

i 
MAX. 
I 

I:----: -t 
3 LEADS 

~ ~ 
~_]MIN. 

:8/lolA. 

NOTES: All dimensions tn mches 

Leads are sold-plated nickel 
Packa1e iselectrically,Non­
conduct111e material 
Package weight 1s 0.6611ram 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Gpe Amplifier Power Gain (f = 30 MHz) (Note 7) 10 12 10 12 

1/ Collector Efficiency (f = 30 MHz) (Note 7) 60 75 60 75 

hie High Frequency Current Gain (f = 100 MHz) 2.5 8.0 2.5 
hFE DC Pulse Current Gain (Note 5) 40 75 120 100 220 
hFE DC Pulse Current Gain (Note 5) 15 62 25 125 
ton Turn On Time (Note 6) · 14 60 14 
to ff Turn Off Time (Note 6) 80 150 80 

NOTES: 

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

8.0 
300 

dB 

% 

60 ns 
150 ns 

le= 0 Vee= 15 V 
(zero signal) 

le=O Vee=l5V 
(zero signal) 

le= 50 mA Vee= 5.0V 
le= 150 mA VeE = lOV 
le =.500mA Vee= 10 V 
le= 300 mA 161 = 30 mA 
le= 300 mA 161 = 30 mA 

ls2 =-30 mA 

* Planar is a patented Fairchild process. 

(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 125°C and junction to case· thermal resistance of 33.3°C/Watt (derating factor of 30 mW/°C); junction to ambient 

thermal resistance of 222°C/Watt (derating factor of 22.2 mW/°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length= 300 µ.s; duty cycle= 1%. 
(6) See switching circuit for exact values of le. 181. and 182. 
(7) P1N = 40 mW. See Test Circuit. 

FAIRCHJILCJ 
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FAIRCHILD TRANSISTORS FT3641 • FT3642 • FT3643 

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

SYMBOL CHARACTERISTICS MIN. TYP .. MAX. UNITS TEST CONDITIONS 

BVeso Collector to Base Breakdown Voltage 60 Volts le= lOµA IE= 0 
VeEO(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 

(fT3641, FT3643) 30 Volts le= 10 mA (pulsed) lg= 0 
(FT3642) 45 Volts le= 10 mA (pulsed) lg= 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts le=O IE= lOµA 
Cobo Output Capacitance (f = 1.0 MHz) 8.0 pf IE= 0 Yes= lOV 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.13 0.22 Volts le= 150 mA 18 = 15 mA 
VBE(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.10 Volts le= 150 mA 18 = 15 mA 
leES Collector Reverse Current 0.05 µA VeE = 50V VEB = 0 
leEs(65°C) Collector Reverse Current 1.0 µA VeE "= 50V VEB = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

FT3641 • FT3642 FT3643 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

ol.L lg•O 

0 O.l 0.4 0,6 0,8 .1.0 

YcE - COLL£CTOR-EMITTER VOLTAGE - VOLTS \ICE - COLL!CTOR-EMITIER VOLTAGE - VOLTS \ICE - COLLECTOR-EMITIER VOLTAGE - VOLTS \ICE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 
0.1 

~ 0.4 

~ 
~ O.J 

I 
~ 0.1 

~ 
!~ 

0.1 

0 
1.0 

ic ·to 18 

I/ 
, .. ,,.,~ 

[Z" 
v 

s.o 10 so 100 IOO 

'c - COLL.fCTOR CURRENT - mA 

1.6 

~ 1.4 
I 

~ l.1 

~ 1.0 

~ 
~ 0.8 

'" ~ 0.6 
I 

~ 0.4 

> 
0.1 

1.0 

*Single Family Characteristics on Transistor Curve Tracer. 

BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 

'c · 10 t8 

vf1 
1-1 ~ 

s.o 10 SO lOO 

le - COLLECTOR CURRENT - mA 
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100 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~~[.....-.--~l,.,...,......,..,.,,.."T'-r,.,.,._,~ 

VCE • lOV IL! 
~ ~>--++++--+->+H-+--++~v---+-t++-+----~ 

0.01 0.1 1.0 IO 100 IOO 

'c - COLUCTOR CURRENT - mA 



50 

I 40 
E 
I 

~ )J 

~ 
! 10 

~ 
I 

~ 10 

0 

FAIRCHILD TRANSISTORS FT3641 • FT3642 • FT3643 

TYPICAL ELECTRICAL CHARACTERISTIC.S 

"' 18 

....... 

6.0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

N 
~ (' 
~ "· N 

N 
c T 
$;• 

I --r--
l 

1.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

110-SSOpF 

500 GENERATOR 
P1N = 40mW 

.OlµF 

100 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

0•11.0 2.0 s.o 10 20 50 100 200 

le - COLLECTOR CURRENT - mA 

30MHz AMPLIFIER TEST CIRCUIT 

\ RFC 

7-lOOpF 7-lOOpF 55-300pF..,_ _ ___, 

Vee = 15V 

.OlµF 

TYPICAL POWER IN 
VERSUS POWER OUT 

PIN - INPUT ~ER - rrtN 

Pour = 400mW min. 

at'l 2: 60% 

SOQ LOAD 

T 1 - 4 Turns no. 20 Wire, %" Dia. x ~" Long, Midtapped. 

L 1 and L 2 - 4 Turns no. 20 Wire, Y.'' Dia. x W' Long. 

Variable Capacitors are Compression Mica. 

Ro = 140'2, RL = 260'2 as seen by transistor. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

f•l251Wtz 

± 
,~ 

~ .,ill 
~ ~t.\. q,e 

~ b;e VCE • Jy 2 II_, 
i---r- b1e Ve£. IOV-----1 1111 

I 

0 

! 
E 8. 0 
I 

ii 
~ I 6. 0 

§ 4.0 

I" 

~ 
~ 2. 0 
I 

0 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!INPUT SHORT CIRCUIT> 

f • 125MHl kf 
--tire VcE ·I.CV _....y 

t--·bre VcE • lOV 

:rrr 
-gre Yer• l.OV l-+-1 
-gre "cE • IOV 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT! 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

!INPUT SHORT CIRCUIT) 

~oevcl·lfJV -
1.0 2.0 5.0 10 50 100 1.0 2.0 5.0 10 50 100 1.0 2.0 5.0 10 50 100 

le - COLL£CTOR CURRENT - mA le - COLLECTOR CURRENT - mA 'c - CQLLECTOR CURRENT - mA le - COLUCTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS FT3641 • FT3642 • FT3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL SMALL. SIGNAL CHARACTERISTICS 

300ns 
~6::.r-t_ 

Pulse Source 
Rise Time :s l.Ons 
Zi 11 =son 

Symbol Characteristic 
h;. 

h •• 
h,. 
h,. 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Id 

~is_t=:::::t::::!:::::t==ist::::::r:=sLo::::!:::::::l,s 
TA - AMBIENT TEMPERATURE - °C 

TURN-ON 
TEST CIRCUIT 

+25V 

son 

To Sampling Scope 
Rise Time :s l.Ons 
Input Z "' 100 k n 

~.A.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

If = 1 kHz, Vee = 10 Vl 
FT3641 • FT3642 

le= lOmA 50mA 
460 350 

55 405 
130 500 
90 97 

ltlO 

80 

20 

0 

FT3643 

lOmA 50mA Uriits 
950 880 Ohms 
83 660 µmhos 
205 1500 xlQ-• 

170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

1a1" 182"~ 
10 

Vee. isv 

~ 
~ 

~ 
~ 

!'-.. 
,, 

~-i-
d 

10 20 50 100 200 lOO 1000 

le - COLUCTOR CURRENT - mA 

TURN-OFF 
TEST CIRCUIT 

-15V 

soon 

+25V 

+3:Gl_V 
lOµs 

0 

PULSE SOURCE 

i!F~O 

RISE TIME :s 20 ns -=-
z in = 50 n 

10-80 

TO SAMPLING SCOPE 
RISE TIME :S 1.0 ns 
INPUT Z "' lOOkn 



2N3644 · 2N3·645 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications 

at current levels up to 500 milliamperes. Their high beta, high fT at high current and high 

LV CEO' make them ideal for use as line drivers and memory applications. 

ABSOL4TE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (soldering, 10 sec time limit) 

J.lj:aximum Power Dissipation 

-55°C to +l25°C 

+125°C Maximum 

+260°C Maximum 

2N3645 2N3644 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) O. 7 Watt 0.7 Watt 

0.3 Watt at 25°C Free Air Temperature (Notes 2 & 3) 0.3 Watt 

Maximum Voltages 

Collector to base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-60 Volts -45 Volts 

-60 Volts -45 Volts 

-5.0 Volts -5.0 Volts 

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

SYMBOL 

hFE 

hFE 

hFE 

hFE 

~E 
hFE 

hfe 

Cobo 

cibo 

CHARACTERISTIC 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

High Frequency Current Gain (f = 100 Mc) 

Common Base Output Capacitance 

Common Base Input Capacitance 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. TYP. MAX. UNITS. 

40 
80 

100 

115 

100 

20 

2.0 

170 

200 

270 

160 

150 

50 

2.50 

4.5 

15 

300 

300 

8.0 

25 

pf 

pf 

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

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

TEST CONDITIONS 

Ic 100 µA VCE = -10 

Ic 1.0 mA VCE = -10 

Ic 10 mA VCE = -10 

Ic 50 mA VCE = -1.0 

Ic 150 mA VCE = -10 

Ic 300 mA VCE = -2.0 

le 20 mA VCE = -20 

IE 0 VCB = -10 

Ic 0 VEB = -0.5 

v 
v 
v 
v 
v 
v 
v 
v 
v 

. (3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0 mW /°C); junction-to-alnbient 
thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C). 

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

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(6) See switching circuit for exact values of IC' !Bl, and Ia2• 
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FAIRCHILD TRANSISTORS 2N3644 • 2N3645 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts Ic 50 mA IB 2.5 mA 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts Ic 150 mA IB 15 mA 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.5 -1.0 Volts Ic 300 mA IB 30 mA 

VCEO(sust) Collector to Emitter Sustaining Voltage 2N3645 -60 Volts Ic 10 mA IB 0 
(Notes 4 & 5) 2N3644 -45 Volts (pulsed) 

VBE(sat) Base. Saturation Voltage (Pulsed, see Note 5) -0.9 -1.0 Volts IC 50 mA IB 2.5 mA 

VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -1.0 -1.3 Volts Ic 150 mA IB 15 mA 

VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts Ic 300 mA IB 30 mA 

BVEBO Emitter to Base Breakdown Voltage -5.0 Volts IC 0 IE 10 µ~ 

BVCBO Collector to Base Breakdown Voltage 2N3645 -60 Volts Ic 100 µA IE 0 
2N3644 -45 Volts 

ton Turn On Time (Note 6) 30 40 nsec IC::::; 300 mA 1Bl 
::::; 30 mA 

toff Turn Off Time (Note 6) 65 100 nsec IC::::; 300mA, IBl ~ 30mA, IB2 R:: -30mA 

1CES Collector Reverse Current 2N3645 35 nA vcE= -50 v VBE 
2N3644 35 nA V CE= -30 v VBE 

1CES Collector Reverse Current (+65°C) 2N3645 2.0 µA VCE= -50 v VBE 
2N3644 2.0 µA VcE= -30 v VBE 

TYPICAL ELECTRICAL CHARACTERISTICS 

;ii COLLECTOR CHARACTERISTICS• 

TA • 25°C 

! -12 t+-+--#---r--+--..-+--<<---++------+--+--< 

'-' 
g 
~ -s.o 1-7-F'--l--+--bA--l+-+-+--l--l 
0 
'-' 

-60 -80 

Vee - COLLECTOR EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS • 

-100 

-30~----, ' '([f'.- -soJ. 
< -400 t---i--1--,-t--+--..P...H+Hr'-<l--+-f--I 
e -2omAk l1 ~ -60~ 

1-300 l--t--il--+-+-tlf[}lfflN--t-i'-=t-70:1-1 
_ I • -IOmAi----J/////A 

l!J 
0 '---'---'---'-----"' 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

Vee - BASE EMITTER VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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300 
0 

~ 240 

I 180 

~ 
'5 
'-' 
Q 120 

i 
60 

0 

COLLECTOR CHARACTERISTICS* 

Vee - COLI.ECTOR EMITTER VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

f-~~VH r-+!Tff 
!Ji. 

id"1 -Wd 
VI f\ 

].:1 N\ 
P' id" N 

-0.001 -0.01 -0.1 -1.0 -IC -100 -500 

le - COLLECTOR CURRENT - mA 

0 

0 

0 

0 



FAIRCHILD TRANSISTORS 2N3644 • 2N3645 

TYPICAL ELECTRICAL CHARACTERISTICS 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
!9 -(),5 
0 
>. 

t-- lc·lOIB 

·65°C 

~ 

~ ~ 
~ 

25°C 

=a -0.01 
'"8 -1.0 -10 -100 -500 
> 

~ 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

~ 5.01----+--+---+--+---l----< 

8 
~ 

~ 2.0 1----+--+---+--+---l----< 

1.o 0~--~10---20~--~10---40..,____,_50,.--~-60 
VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

20 

16 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 

~ ;:r 
'° 0- c.., .. 

~C'~ ""'~+c 
~% < 

<-o N ~ 12 

r-+- c.., .. ..,c ._I 
~?.f 

~< 

;:!O 

~ 
cs 8.0 

4.0 

0 
-0.1 

b 

~ 
~ 

1.0 -lO 

REVERSE BIAS VOLTAGE - VOLTS 

'F' 
-50 
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PULSED BASE SATURATION 
.. VOLTAGE VERSUS COLLECTOR 

CURRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

10 .---,.---.---,-----,---,---.-,-, 

// 

~ y 
~ 0.1 ~--+--+---+--1----+--I 

0· 01 25~--'---5"-o --'---1"-s --'----'100 

TA - AMBIENT TEMPERATURE - °C 

CONTOURS OF CONSTANT GAIN 
BANDWIDTlf PRODUCT Uri 

le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3644 • 2N3645 

> 

~ 0.51---+..--1-,1<-4---f---f-+---lrl 

SMALL SIGNAL CHARACTERISTICS 

le • -10 mA 
l---#+-__,e---1-__,--+-TA • 2S°C 

0.81---1-__,f---I-__,_-+-~-~~ 

LI 1.5.---,--.--.---,---.--.--..., 

IO 1_4t- le • -10 mA --+--+---f--1----1 
Vee -lOV 

~< 1.31---+--+--l---+--l--t-hfe-I 
~ 3 1.2 

""'~ ~ hre 
I= hoe _,.- i-- ...,:.::... 
~ i.opi!f=::l=:::=:,..-~==f--hih .. ::1 
~ 0.9~ ~ 

~ 1.1 

~ o.8 v./ 
~ hi~fe 
~ 0.76~ 
~ o. 

- z.o -5.0 -10 -zo 
le - COLL£CTOR CURRENT - mA 

-4;0 -8.0 -lZ -16 -zo 
~ 0.5c,.-~--!-~,,___-'c---L--~,,____.,.. 
LI -40 -ZQ Z0 40 60 B0 llXJ 

Symbol 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

VcE - COLLECTOR VOLTAGE - VOLTS 

h PARAMETERS (f = 1 kc) 
Min. Typ. Max. 

480 2000 

80 1200 

162 1500 

100 

Units 

ohms 

µmhos 

xl0-6 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 

IC - COLLECTOR CURRENT • mA 

PULSE GENERATOR 

V1N = -9V 
tr, tf:56nsec 

P.W. = 0.5f1Sec 

Z1N = 500 

AMBIENT TEMPERATURE 

le~ 300mAt---t--t---+--+--'T'---1 

BO 181 .. 182 .. JOmA+--+----+--+-->''-"' 
Ve • -15V 

50 100 150 

TA - ~MBIENT TEMPERATURE - °C 

ToN AND T OFF TEST CIRCUIT 

4.0V 

330 

1.0 

500pf 

-30V 

30 

IC 

Ic 

IC 

IC 

TA - AMBIENT TEMPERATURE - "C 

Test Conditions 

10 mA VCE = -10 

10 mA VCE = -10 

10 mA VCE = -10 

10 mA VCE = -10 

RISE TIME VERSUS COLLECTOR 
ANO TURN ON BASE CURRENTS 

-50 -100 -zoo -500 
le - COLLECTOR CURRENT - mA 

0.47 YouT 
~ TO SAMPLING 

OSCILLOSCOPE 

tr< lnsec 
ZIN ~0.lMO 

v 
v 
v 
v 

Fairchild cannot assume responsibility for use of any circuitry described. No c;ircuit patent licenses are implied. 
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FT3644 • FT3645 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION ••••••• 3.0 WATT AT 25°C CASE TEMPERATURE 
• HIGH VOLTAGE •••••••••••••• 45 V AND 60 V LYeEo 
• BROAD CURRENT RANGE • • • • • • • • 100 µA TO 300 mA 
• HIGH GAIN BANDWIDTH PRODUCT ••• 250 MHz (TYP) f1 
• LOW SATURATION VOLTAGE ••••••• 400 mV (MAX) AT le = 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second· time limit) 

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

at 25°C Free Air Temperature 

Maximum Voltages 
V ceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Veao Emitter to Base Voltage 

-55°C to +125°C 
+125°C 
+260°C 

FT3645 
-60Volts 
-60Volts 
-5.0Volts 

3.0Watt 
0.45 Watt 

·FT3644 
.:._45 Volts 
-45Volts 
-5.0Volts 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

hFE DC Current Gain 40 170 
hFE DC Current Gain 80 200 
hFe DC Pulse Current Gain (Note 5) 100 270 
hFe DC Pulse Current Gain (Note 5) 115 160 300 
hFE DC Pulse Current Gain (Note 5) 100 150 300 
hFe DC Pulse Current Gain (Note 5) 20 :'50 
hfe High Frequency Current Gain (f = 100 MHz) 2.0 2.5 
ccb Collector to Base Capacitance 4.5 8.0 
cab Emitter to Base Capacitance 15 25 

Additional Electrical Characteristics on page 2 

NOTES: 

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

UNITS 

pF 
pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~I~ _ _,_ ___ _. 

.240 
I MAX. I 
I 

-t I 
I r--i 

3 LEADS 

~ ~ ~_JMIN. 
:8tl DIA. 

NOTES: AU dimensions in inches 
Leads are sold-plated nickel 
Packa&e iselectricallyNon­
conductive materlal 
Package weight is 0.66 gram 

TEST CONDITIONS 

le= lOOµA Yee =-lOV 
le= 1.0mA Yee= -lOV 
le= 10 mA Yee= -lOV 
le=50mA Yee= -1.0Y 
le= 150 mA Yee= -lOV 
le= 300 mA YcE = -5.0V 
le= 20 mA Yee= -20V 
le= 0 Vea= -lOV 
lc=O VEB = -0.5V 

•Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings giva a maximum junction temperature of 125°C and junction to case thermal resistance of 33"C/Watt (derating factor of 31 mW/"C); junction to ambient thermal 

resistance of 222"C/Watt (derating factor of 4.5 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 JLS; duty cycle = 1%. 
(6) See switching circuit for exact values of le, lei, and le2. 
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FAIRCHILD TRANSISTORS FT3644 • FT3645 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts le= 50 mA Is= 2.5 mA 
VeE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts le= 150 mA le= 15 mA 
VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.5 -1.0 Volts le= 300 mA Is= 30 mA 
VeEO(sus) Collector to Emitter Sustaining Voltage FT3645 -60 Volts le= 10 mA le= 0 

(Notes 4 & 5) FT3644 -45 Volts (pulsed) 

VSE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.9 .,.-1.0 Volts lc=50mA Is= 2.5 mA 
VSE(sat) Base Saturation Voltage (Pulsed, see Note 5) -1.0 -1.3 Volts le= 150 mA Is= 15 mA 
VSE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts le= 300 mA 16 = 30 mA 
BVESO Emitter to Base Breakdown Voltage -5.0 Volts lc=O IE=lOµA 
BVcso Collector to Base Breakdown Voltage FT3645 -60 Volts le= lOOµA IE= 0 

FT3644 -45 Volts 
ton Turn On Time (Note 6) 30 40 ns le= 300 mA 181 =30mA 
to ff Turn Off Time (Note 6) 65 100 ns le= 300 mA, ls 1 = 30 mA, 182 = -30 mA 
ICES Collector Reverse Current FT3645 35 nA VcE=-50V VsE = 0 

FT3644 35 nA • VcE = -30V VsE = 0 
le Es< +65oc) Collector Reverse Current FT3645 2.0 µA VcE = -50V VsE = 0 

FT3644 2.0 µA VCE = -30V VsE = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

-~.00"'1~--0~.0~1~-~o.1,-'..U~-1""'.o~~-1'-o "-'-"--""100~-soo 
le - COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS"' 

-400 1--+--+-H'I-,.<+-

~ 
§ 
~ -300 

~ f---f-...i~"'-1~ 

~ -200H1t7l~~~i::j::::j:::;t=j 

-0.4 -0.8 -1.2 -1.6 -2.0 

VCE - COLLECTOR EMITTER VOLTAGE - VOLTS 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

I El -0.01,__._.~-'--'-'-"-'----"'~-'---'--'--' 
~ -LO -10 -100 -500 

le - COllfCTOR CURRENT - mA 

*Single family characteristics on Transistor Curve Tracer. 
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-500 

< -400 
E 

!z 
~ -300 

_u -100 

0 

BASE CHARACTERISTICS0 

TA· 25°C r-40p /Jl, 
f----J--r -lllmA -::f "; '{[ f'--- -50mA 

1omAD_ _lJ 1'---- -60~ 
fl1 he -:i: 

'•"'°"1f 
-70mA--1 

w 
l 

VA 
0 -0.4 -0.8 -l.2 -1.6 -2.0 

~ -1.3 

~ 

~ -1.l 

"" ~ 
~ -0.9 

~ -fl.5 

VBE - BASE EMITTER VOLTAGE - VOLTS 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

I ITI 
r--- le -101 8 

I/I 

LI 
~ L 

~ 
~ v v o~ 

~ ~ 
l 

>:i:l -LO -10 -100 -500 

le - COLLECTOR CURRENT - mA 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

FAIRCHILD TRANSISTORS FT3644 • FT3645 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPEATURE 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 

J 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

-ro.--,.--,-~~~~~~~~~I~ 

~ -10 ~H-1+-+-l-+lt+-++-\++t+-+--Y-!IH 

~ 10 ,.,..._-t---+--+--+--+ 

_ij 2.0 t---+---+--+·-+--

1 l.O ~----,~~--'---'--___,_---' 
0 -10 -20 -30 -40 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - <>c 

-~i..-.l~-'-w__l.L.0--1-L.LL-..l._10-L..J..-LI_50 

REVERSE BIAS VOLTAGE - VOLTS 

-100 

le - COLLECTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

V1N = -9.0V 
P. W. =!.Ops 
tr, tf ~ l.Ons 
Z1N = 500 

OL__J 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

t00 AND t 011 TEST CIRCUIT 

+3.IV -30V 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

le - COLLECTOR CURRENT - mA 

O.luF O.lµF 

l.Ok0 

VINT-1.0µF 

620 
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2N3646 
FAIRCHILD NPN DIFFUSED SILICON PLANAR* 

EPITAXIAL TRANSISTOR 
HIGH SPEED SATURATED SWITCH 

The 2N3646 is an NPN silicon PLANAR epitaxial transistor designed for memory applications 

to 500milliamperes. Itfeaturesthe uniquecombinationof 350 Hz fTminimumwith aguaranteed 

300 milliampere collector saturation voltage of 0.5 volt. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering 10 sec time limit) 

Maximum Power Dissipation 

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

Maximum Voltages 

VCBO 

VCES 

VCEO 

VEBO 

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

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0,2 Watt 

40 Volts 

40 Volts 

15 Volts 

5.0 Volts 

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

Symbol Characteristic Min. Typ. Max. Units 

V CE(sat) Collector Saturation Voltage (Note 5) 0.16 0.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.18 0,28 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) (TA = +65 ° C) 0.18 0.3 Volts 

VCE(sat) Collector Saturation Voltage (Note 5) 0.39 0.5 Volts 

hfe High Frequency Current Gain (f = 100 Hz) 3.5 5.5 

T Charge Storage Time Constant (Note 6) s 
8,0 18 ns 

ton Turn On Time (Note 6) 9.0 18 ns 

toff Turn Off Time (Note 6) 15 28 ns 

Cobo Common Base Open Circuit Output Capacitance 3.3 5.0 pF 

cibo Common Base Open Circuit Input Capacitance 6.6 8.0 pF 

hFE DC Pulse Current Gain (Note 5) 30 60 120 

hFE DC Pulse Current Gain (Note 5) 25 55 

hFE DC Pulse Current Gain (Note 5) 15 

Additional Electrical Characteristics on page 2 
Notes on page 2 

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

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

30 

PHYSICAL DIMENSIONS 

3 LEAPS 
.022 
.016 DIA. 

Base 
Lead No. 2 

.100 

NOTES: All dimensions in inches 

mA 

All leads electrical~ iso~ted from case 
Pal:kage weight is 0.31 gram 

IB 3.0 mA 

100 mA IB 10 mA 

30 mA IB 3.0 mA 

300 mA 1s 30 mA 

30 mA VCE 10 v 
= IBl ~ 10 mA IB2 ~ -10 mA 

~ 300 mA 1Bl 
~ 30 mA 

IC"" 300 mA, IBl ~ 30 mA, IB2 "" -30 mA 

IE 0 VCB 5.0 v 

Ic 0 VEB 0,5 v 

Ic 30 mA VCE 0.4 v 
IC 100 mA VCE 0.5 v 
Ic 300 mA VCE 1.0 v 

* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N3646 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVCBO Collector to Base Breakdown Voltage 40 Volts re 100 µA IE 0 

BVCES Collector to Emitter Breakdown Voltage 40 Volts re 100 µA VEB 0 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 Volts Ic 10 mA 1a 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE 100 µA re 0 

VBE(sat) Base Saturation Voltage (Note 5) 0.75 0.82 0.95 Volts Ic 30 mA IB 3.0 mA 

VBE(sat) Base Saturation Voltage (Note 5) 0.97 1.2 Volts IC 100 mA IB 10 mA 

VBE(sat) Base Saturation Voltage (Note 5) 1.3 1.7 Volts IC 300 mA 1a 30 mA 

1CES Collector Reverse Current 0.04 0.5 µA VOE 20 v VEB 0 

ICES(65oC) Collector Reverse Current 0.5 3.0 µA VCE 20 v VEB 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 125°C and junction-to-case thermal resistance of 200°C/Watt(deratingfactor of5.0mW/°C). Junction-
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 

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

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

(6) See switching circuits for exact values of IC' JBi• and JB2• 
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FAIRCHILD TRANSISTOR 2N3646 

TYPICAL ELECTRICAL CHARACTERISTICS 

!:! 
_u 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

O.OOloL.. ---''---'10 _ _.__2,.,.o_..___,3 .... o __..___,.40 

"cE- COLLECTOR-EMITIER VOLTAGE - VOLTS 

~ 
§? 

... 

10 

5.0 

~ g 2.0 

0: 

~ 1.0 

~ .. 
~ 0.5 

~ 
8 
I 0.2 ... 
~ 0.1 

-10 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

550MHz 

:x:::r 
Tioo 

'I. 

~ 

l \ 1 
"""I ~ r?-

t::::±:j-'. 300Mllz 

T'li 
1.0 10 100 

IC - COLLECTOR CURRENT - mA 

le 1iv301 mA 

500 

1 Vee = !5V'-+--+-r+---+---+---+..,,..,.___, 

5 
0: 

a-6.o 

~ 

ii2 
i'! 
I -2.0 

.!! 
2.0 4.0 6.0 8.0 

IBl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

10 

-10 ~ 
le 1~30 1mA L JL_J 

1 Vee= 1l5 v I~ V1 
~-8.0 l'\9~ v 
iii f-:-+-- '•A--.,. .. ~L / 
~ -.yj{ .Y 
:-

6
.
0 lZI2 ~ ~ 

., IZY ~ 
::: -4.0 l---+-.:J..-9--:::1;."""F=--t-l-f--t----l 
~ v~ 
0: 
:::> 
~ -2.0 l--+--1---+--t---+--+---l-t--+--t 

0 0~~---='"2.o,.........___,4~.o~---='"6.o,.........~8.~0~~10 
I Bl - TURN ON BASE CURRENT - mA 

... 
~ 

I 
.... z ... 
0: 
0: 
:::> 
u ... 
"' ffi 
iZ 

1.0 

0.5 

0.2 

0. 1 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

~T= 1ov 
CE 

v 
y 

0: 

[!j y 
~ 0.051 ~ 
:::l ILJ,._1---1--+--+-+--+-t--t--+--+--+--1 

8 
I 0.02 t--t--1--t--t--+-+-+---+--+--+--+--1 
!:! 
u 

- 0.012.._5 _.__.__._~50,.........~~....,7!:-5 _.__._~100 

... 
e 

.... 
iii 
0: 
0: 

-25 

TA - AMBIENT TEMPERATURE - °C 

DELAY TIME VERSUS BASE 
EMITTER OFF VOLTAGE AND 
TURN ON BASE CURRENT 

~ -151--t--+--t+--+-il'I- 'lol~t--+-,,"'f---i ... 
~ 
t: -101--+--+--#-___ -t-__ -+_ 
0 
z 
~ 
~ -5.0 l---lfi<f---¥---6..-F'-+-+--I-~ 
ll! 

0 o'-..__5~.o--'---'10'--'-1~5_,__..20-'--'25 

1 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I -201--t--+-+- -il'-lt--t-+-----+--; .... 
iii 
0: 
0: a -is 

~ 
~ -101--t.-'"l--+--+--+-+--!:=-i"""'-~ 

ii2 
i'! 
I -5.0 f--t"""f---J--t--+-::::J;_.+-i""""'f--l 
.!! 

10 15 

I Bl - TURN ON BASE CURRENT - mA 

10-90 

... e 

.... 
iii 
0: 
0: 

13 ... 
~ 
z 
0 

z 
0: 

i'! 

0 0.1 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

1.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

50 

1.0 '---'-..L....J'-"-"--WL..U---'--'-~ 
10 20 50 100 200 500 

IC - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-100--~~~~-~--~ 
le j3001 mA _L 

1 Vee= 15v-+--t-k"'r+-+-+--+---+----i 

~-80 L V1 
iii ._,_-+-+--+--+-..,..q..--f 
0: .$'y y 
~ -60 -1-:Ll+--+--+--+o..L..J,._._--+---< 

~ ,,'Z_ L ....1 
~ 1---t--i .. ") ... ~7 y 
..... -40 J7L f7 ~ 
ts £ .. .,2::_ 
~ 17 Y1 y 
1- -20 t---b'lL__'--J.L_""-!--,,.F~-+--t---11--t-+--i 
I ~y 

_p:, 
0 0'--'-~20-'+-40'-"'--~60---''--8~0_,_--..,-!100 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

1 Vcc=t5v J / 

I -80 t---+-+--+---+--+-ll_'--lf--+-+-. ... 

5 v y 
~ -60 !--+-+--+ ~~L ~ 
~ --~ ~::..-¥Jv-t-+-+-:...t 

/ o/ I~. 
~-40- L- ~ 

~ ~l2J ~ 
i'! .Y v 
I -20 P"" I -' 
~ !""'" 

I Bl - TURN ON BASE CU.RRENT - mA 



FAIRCHILD TRANSISTOR 2N3646 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 

5.D N 
Dl--L--...l-.L...l....U..LWL---j_-:_J_t--'-:_-t_,~ 
ID 2D 5D !DD 200 5DD 

IC - COLLECTOR CURRENT - mA 

SWITCHING TIMES 
VERSUS 

AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

ToN and To•• TEST CIRCUIT 

Vee • -3.ov 

IO.lµF lkQ I 3µF 

~.6V O.lµF l20Q 

Pulse Width ~ 240n~i--...... --~---c 
t,..~<l.Ons 50Q 
Zin = SOQ 

Vee = +lOV 

33Q I0.(5µF 

---o To Sampling scope 
Rise Time < 1.0 ns 
Input Z "'lOOkQ 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

0---s\I 
-10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 PW ?: 300 ns 
Duty Cycle < 23 

F=AIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

'A' 
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5000 

560 

8900 0.1 µF 
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103 Pulse waveform 
at point 'A' 
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2N3688 · 2N3689 · 2N3690 
NPN RF-AGC AMPLIFIERS 

SILICON PLANAR TRANSISTORS 

The 2N3688, 2N3689, and 2N3690 are NPN silicon PLANAR transistors designed specifically for 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for­
ward AGC characteristics in a solid package designed to give maximum mechanical support to 
the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 

Maximum Voltages 

Vcao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 3] 
Veeo Emitter to Base Voltage 

125°C Maximum 
-55°C to +125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

40 Volts 
40 Volts 
4.0 Volts 

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

2N3688 2N3689 2N3690 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units 

C." Output Capacitance 1.1 1.6 1.1 1.6 1.1 1.6 pf 
c,b Guarded Output Capacitance 0.8 0.8 0.8 pf 
NF Noise Figure [Note 5] 4.0 5.5 db 
h1. High Frequency Current 4.0 6.0 4.0 6.0 4.0 6.0 

Gain (f = 100 me) 
PG, Power Gain (f = 45 me) 29 33 29 33 db 
PG, Power Gain (f = 200 me) 15 18 db 
AGC, Automatic Gain Control 8.0 10.5 9.5 12 mA 

(f = 45 me) [Note 6] 
AGC, Automatic Gain Control 9.0 14 mA 

(f = 200 me) [Note 61 
r:Co Collector· Base Time Constant 15 15 15 psec 

(f = 80 me) 

TEST CONDITIONS 

1. = 0 Vea= 10 V 
1. = 0 Vea= 10 V 
le= 4.0 mA VCE = 10 v 
le= 4.0 mA Ve•= 10 V 

le= 4.0 mA VCE = 10 v 
le= 4.0 mA VCE = 10 v 
le for which PG= PG, -30 db 
in 45 me test circuit 
le for which PG = A.2 -30 db 
in 200 me test circuit 
le= 4.0 mA VcE = 10 V 

Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give 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 I °C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %-
(5) f = 200 me; Rs= lOOll; BW = 1.0 me. 
(6) Additional AGC information on page 2. 

l=AIRCHILCl 
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FAIRCHILD TRANSISTORS 2N3688 • 2N3689 • 2N3690 

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

2N36S8 2N3689 2N3690 
Symbol tharacteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

h •• DC Pulse Current Gain 30 70 30 70 30 70 le = 4.0 mA Vco = 10 V 
[Note 4] 

lcao Collector Cutoff Current !$0 50 50 nA le= 0 Vea= 20V 
lcao (65°C) Collector Cutoff Current 5.0 5.0 5.0 µA le= 0 Vea= 20 V 
BVcao Collector to Base 40 40 40 Volts le= 100 µA le=O 

Breakdown Voltage 
Vcoo (sust) Collector to Emitter 40 40 40 Volts le= 3.0 mA la =0 

Sustaining Voltage (Pulsed) 
[Notes 3 and 4] 

BVeao Emitter to Base 4.0 4.0 4.0 Volts le= 100 µA le =0 
Breakdown Voltage 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N3688 • 2N3689 • 2N3690 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

y;. 
Input Admittance 

(output short circuit) 

y,. 

Reverse 

Transfer Admittance 

(input short circuit) 

y,. 
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Transfer Admittance 
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EAIRCHILD TRANSISTORS 2N3688 • 2N3689 • 2N3690 

200 MC AGC TEST CIRCUIT 

0.7-7pf 

12-18 pf 1-14 pf 

50 n .001 

INPUT 
Lz "::" 

0.7- L1 
7 pf .0011 

n lK 

VEE 

1i "::" "::" "::" "::" "::" "::" 

Vee = izv 

Input impedance referred to transistor is 100 n. 

L1 = 3 turns #18 wire on i;." ceramic core 
L, = 2 turns #18 wire interwound at cold end with L1 

L, =RFC 

50Q 
OUTPUT 

"::" 

L4 = 4 turns .076" diam. silver tubing space wound (%" l.D., no core). Output tap at 'h turn from collector end ground 
tap at 2 turns from collector end 

45 MC AGC TEST CIRCUIT 

INPUT 
IMPEDANCE 

= 50 n 

"::" "::" "::" 

l=l 0.7-7pf 

"::" -::-

T1: 12T #32 bifilar wire on Q2 toroid (µ, = 115) 

Tz 

II 
II 
II 
II 
II 

RFC 

510 

+12V 

OUTPUT 
IMPEDANCE =son 

"::" 

T2: Primary: lOT #36 enameled wire wound on micrometals L-52·6 shielded coil form 
Secondary: 2T #36 enameled wire tightly coupled to primary 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3691 · 2N3692 
NPN GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The 2N3691 and 2N3692 are NPN silicon PLANAR*transistors in a solid 

package designed to give maximum mechanical support to the transistor chip. They are designed for 

use in audio and video amplifiers, sync circuits, stereo multiplex, and audio pre-amplifiers. These 

devices are similar to SE 2001 and SE 2002. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature [Note 2 J 
at 65° C Case Temperature [ Note 2 J 
at 25° C Ambient Temperature [Note 2 J 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 3] 

VEBO Emitter to Base Voltage 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

35 Volts 

25 Volts 

4.0 Volts 

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

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain [ Note 4 J 2N3691 40 160 

hFE DC Pulse Current Gain [ Note 4 J 2N3692- 100 400 

hfe High Frequency Current Gain ( f = 100 MHz) 2.0 

VCE(sat) Collector Saturation Voltage 0.7 Volts 

VBE(sat) Base Saturation Voltage 0.9 Volts 

ICBO Collector Cutoff Current 50 nA 

ICBO (65°C) Collector Cutoff Current 5.0 µ.A 

Cobo Common-Base, Open-Circuit Output Capacitance 6.0 pF 

VCEO(sust) Collector to Emitter Sustaining Voltage 20 Volts 
[Notes 3 and 4 J 

BVCBO Collector to Base Breakdown Voltage 35 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

(See notes on back page) 

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

IC 

IC 

IC 

IC 

IE 

IE 

IE 

IC 

IC 

IC 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

NOTES: All dimensions in inches 

.100 

All leads electrically isolated from case 
Package weight is 0.31 gram 

Test Conditions 

10 mA VCE 1.0 v 
10 mA VCE 1.0 v 
10 mA VCE 15 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

0 VCB 30 v 
0 VCB 30 v 
0 VCB 10 v 

10 mA IB 0 
(pulsed) 

100 µA IE 0 

0 IE 10 µ.A 

''' Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3691•2N3692 

SMALL 

SYMBOL CHARACTERISTIC 

h;. Input Resistance 

h •• Output Conductance 

h,. Voltage Feedback Ratio 

h •• Small Signal Current Gain 

SMALL SIGNAL CHARACTERISTICS 

le eOLl!CTOR CURRENT • mA 

NOTES: 

SIGNAL CHARACTERISTICS (f = 1 kHz) 

2N3691 2N3692 
MIN. TYP. MAX. MIN. TYP. MAX. 

900 1130 

25 35 

1.2 1.25 

40 110 200 100 145 560 

SMALL SIGNAL CHARACTERISTICS 

le •5.0 mA 
TA· 25°e 
f•lkllz 

~ ' hie hie and hre 

hie and hfe hoe 

101520253035 

VcE - eOLl!eTOR VOLTAGE - VOLTS 

UNITS 

Ohms 

µmho 

x10·• 

TEST CONDITIONS 

le= 5.0mA Vee= lOV 

le= 5.0mA Vee= 10 V 

le= 5.0mA Vee=IOV 

le= 5.0mA Vee= lOV 

SMALL SIGNAL CHARACTERISTICS 
5.o~-1~-~-~-~-~-, 

I- VeE • IOV 
t-- le· 5.0 mA--+-'---+---+---+---i 

~ 2.01---' --!+-kHz--+--+--+ ~ 

~ lh··~~g~d~~~~~ ~ LO~ hrel==h• 
~ o.s ~hre and hte 

t'.l 
Bi 
~ 0.21---+---+---+--+---+---i 

~ 
0.1~-~-~--+---+---+--~ 

-25 25 50 75 100 125 

TA - AMBl;NT TEMPERATURE • 0 e 

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

_(2) These ratings give a mruiimumjunction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); 
junction-to-ambient thermal resistance of 500°C/Walt (derating factor of 2.0mW/°C). 

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

(4) Pulse Conditions: length= 300 µsec.; duty cycle = 1%. 
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2N3693 · 2N3694 
NPN AM/FM TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

GENERAL DESCRIPTION The 2N3693 and 2N3694 are NPN silicon PLANAR transistors designed specifically for 

A.M.-F.M. receiver applications. They feature high power gain, high beta, and low collector cutoff current in a solid 

package designed to give maximum mechanical support to the transistor chip. These devices are similar to SE1001 

and SE1002. 

ABSOLUTE MAXIMUM RATINGS [Note l] 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 00 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 21 

at 65°C Case Temperature [Note 21 
at 25°C Ambient Temperature [Note 21 

.Maximum Voltages 
Ve10 Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 31 
V.,o Emitter to Base Voltage 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

45 Volts 
45 Volts 

4.0 Volts 

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

SYMBOL CHARACTERISTIC 2N3693 2N3694 
Min. Typ. Max. Min. Typ. Max. 

h .. DC Pulse Current Gain [Note 41 40 160 100 400 
le10 Collector Cutoff Current 50 50 
le.a (65°Cl Collector Cutoff Current 5.0 5.0 
Cobo Common Base, Open Circuit, 3.5 3.5 

Output Capacitance 
NF Spot Noise Figure [Note 51 4.0 4.0 
A •• Available Power Gain (neutralized) 

(f = 10.7 me) 
32 32 

A •• Available Power Gain (neutralized) 55 55 
(f = 455 kc) 

Ge Conversion Gain (f = 108 me to 10.7 me) 20 20 
rb'C. Collector-Base Time Constant (f= 80 me) 55 55 
BVeoo Collector to Base Breakdown Voltage 45 45 
Veeo (sustl Collector to Emitter Sustaining Voltage 45 45 

[Note 31 
BVno Emitter to Base Breakdown Voltage 4.0 4.0 
h,. High Frequency Current Gain 2.0 3.5 2.0 3.5 

(f = 100 me) 

NOTES: 

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

UNITS 

nA 
µA 
pf 

db 
db 

db 

db 
psec 
Volts 
Volts 

Volts 

(2). These ratings give 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 SOO'C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send or Fairchild Publication APP-4. 
(4) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(5) f = 1.0 me; R5 = 3000. 
(6) Reference: Gertzis, S. and Basselaers, R.- Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 

TEST CONDITIONS 

le= lOmA Vee=lOV 
1. = 0 Ve•= 35 V 
1. = 0 Ve1=35V 
le= 0 Ve•= lOV 

le = 3.0 mA Vee = 10 V 
le = 7.0 mA Vee = 10 V 

le = 3.0 mA Vee = 10 V 

le = 7.0 mA Vee = 10 V 
le= lOmA Vee= 15V 
le= 0.1 mA le= 0 
le= 10 mA 1. = 0 

(pulsed) 
le= .01 mA le= 0 
le = 10 mA Vee = 15 V 

FAIRCl-llLCJ 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3693 • 2N3694 

TYPICAL ELECTRICAL CHARACTERISTICS 

.... 

0 

COLLECTOR CHARACTERISTICS 

VCE • COLLECTOR VOLTAGE • VOLTS 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

I 
IE• 0 

~ 

~ 
1)-
~ 

~ 

0.1 02 05 1.0 2.0 5.0 JO 20 50 100 

Vee - COLLECTOR BASE VOLTAGE - VOLTS 

SMALL 

SYMBOL CHARACTERISTIC 

h •• Input Resistance 

h •• Output Conductan.ce 

h,. Voltage Feedback Ratio 

h •• Small Signal Current Gain 

SMALL SIGNAL CHARACTERISTICS 

t= VcE • lOV 
t- TA• 25"C 

f ·Ike 

hie 

hre I"-4--. 

0.01 
l 

hte 

hoe 

V1 

~ r-

JO 

~ 
JAL 

IL _{,__, 
hre 

l 
b.. l 

h1e1 

~ 
hi~ 

I 
20 ~ 

le • COLlECTOR CURRENT • mA 

COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR VOLTAGE - VOLTS 

CONTOURS OF SPOT NOISE FIGURE 

1i1 ZK l-+4-\--\,\1-\--\+---.-.-H--V-4!-+-AA-\.-I 

~ 
~ lKl---Hfl-M--\+~-+.i-+--J-~-14--1-+-l! 

I 500 t--T-'t-t"TT't"-"'<t-+-H--+--+-tl't--11 

••• 
200 

0.1 l.O 10 

le - COLLECTOR CURRENT - mA 

SIGNAL CHARACTERISTICS 

2N3693 2N3694 
TYP. TYP. 

900 1130 

25 35 

1.2 1.25 

110 145 

SMALL SIGNAL CHARACTERISTICS 

le· 5.0 mA 

hoe 
TA• 25°C 
l•lkc 

[ 
h,M._ hfe h1e and hre 

h;e and ti,, hoe 

10 20 JO 50 

Ve! • COLLECTOR VOLTAGE • VOLTS 

10-99 

500 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • 10 V°iLn I 

r- ,w~1 i-...H ..... t\ 
H 
~~ ~ I 

_,,,. 
I-

~ 

vF 
o~ 

"'~ ~ 
' 121 I 

IZ 

I 0.001 0.01 0.1 10 

le - COLLECTOR CURRENT - mA 

I 

GAIN CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 

l 
' 

100 

~ ~>---+--+-~--+---+--+-+-+----< 

!;; 
;;; 
IO! 30 >---+--+--+-'. 

~ 
~ 
~ 20~..q...-1--~~.:..+-~--1---1-1-4-----{ 

~ 

o.z 0.5 10 

'c - COLlECTOR CURRENT - mA 

(f = 1 KC) 

UNITS TEST CONDITIONS 

Ohms le= 5.0mA Vee= IOV 

µmho le= 5.0mA Vee= 10 V 

xIO-• le= 5.0 mA Vee=IOV 

le= 5.0 mA Vee= IOV 

SMALL SIGNAL CHARACTERISTICS 

0.1_~~~~-~..,...-~-_._~ 
-25 25 50 75 100 125 

TA • AMBIENT TEMPERATURE • °C 



FAIRCHILD TRANSISTORS 2N3693 • 2N3694 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT SHORT CIRCUIT 

3.5 11 
~ 3.0f-~~E· :~~+++++H----+-+-+-t-++t+t 

~ ... 
2.51-----+--+-++++++l----l~---+-H+-llH 

z ~ 
~ 2.01-----+--+-++++++l----l~---

i V1 
~ 1.51-----+--+-++++++1--gl,.,e ~l"--t-+H+tt'I 
~ v 
~ l.o ~-+-+--l"'F++++i-__,1-1V1_,..'1-vt+t+1 

·;t1 
.. 0.5 ~-+--t-+++++++....-,,,,,.=+--+-++t+t+I 

.;:: 

0 

"' " 

o..,.___._~~~.....___,..~_._...,.........,.. 

0.1 0.2 0.5 1.0 2.0 5.0 10 
f - FREQUENCY • me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT­
OUTPUT SHORT CIRCUIT 

f • 10.7 me 

E! 4.5 

I 
~ 0.5 t--+-+-+--+--+--+--+-+-+---1 

~o ....... ..__2 •• o_...__....,.0--'-6.~o-'--a•.o_...__.10 

le - COLLECTOR CURRENT - mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT­

OUTPUT SHORT CIRCUIT 110..--.---...--...--..---....--....--...,..,-.....-,.,,,-..,. 
t • 10.7me VcE • 10~ 

IA" .ov 
w~+--+-+-+-+-+..~+-+-~ 

iil /' ~ 
~ ~ ~ 'i 70 t--+--+-+-~--2'"--t--,,..f''--+--t---tr:::;;o---:;I 

~ ILJ Y 4-"ov 
; ~l--f--j,.L~~~~y--+--h.41.-...--+--+-~ 
~· 0tefV A 
:ii IL~~ 
i lO t--+-b_Lj+-~--+--+--+--+--+---+--+--t 
.J!- 10 ll: 

O.__..__..___.__._..._...__.___.___._~ 

o 2.0 4.o 6.o a.o lo 
Fe - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS·COLLECTOR CURRENT­

INPUT SHORT CIRCUIT 
0.14 r--?,-...-, ...... ""!.'!!l'gre...,. .... -.-..... 'l""lr-i 

f •· 10.imc f--f--+'--t--+VCE "5.0V t-+-1 ! 0.12 l 

iil 0.10 t-i....+--+--+--+-+-+-l-+-t--t---1 
~ IOV 

~ 0.08 1--1---+---+--+--+--+-+--l-+--+--+--t 

; 0.061--1-+--+--+--+--+--+--l--+--+--+--I 
I! 
IH e; 0.04 1--t-+--+--+--+--+-+--1-+--+--+--t 

iii 
• f o.02 t-i-+--1>;-r•-+--+-+-+-1~5·-.ov-!--t-1 
> ,__.,__._j_-+-+--+--1f-+-+--·1·1ovt-+-

O o 2.0 4.0 6.o a.o lo 12 

le - COLLECTOR CURRENT - mA 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT SHORT CIRCUIT 

o.35 T I 
~ le ·'5.o~ 
e 0.301-yCE • lOV +++++tt----1--t-+H+++I 

~ 0.251---+---+-+++H-++--l--f-++HR+t 
z 
~ v i 0.201---+---+-+++H-++--t--f-+11,f-+l-\+I 

~ lL1 
. !; 0.15 V1 v 
~ O.lOt----+--+-++t-1+1+-boe v 

V'~ 
:g 0.05 

> 

i.1 0.2 0.5 1.0 2.0 5.0 
I - FREQUENCY • me 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT­
INPUT SHORT CIRCUIT 

10 

x 0.05 t---t---t---+--+-+-+--+--+--+---1 
> 

2.0 4.0 6.0 a.o 10 
le - COLLECTOR CURRENT - mA 

140 

i 120 

ii! 100 
~ 
~ 80 

I 60 

i 40 

,.~ 20 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY­

DUTPUT SHORT CIRCUIT 

•c }5.o1 
°'~ v H r-. 

1-yCE • lOV Hv N 

k:'.t'" 
~ 

i.1 0.2 0.5 1.0 2.0 5.0 
f • FREQUENCY • me 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY­
INPUT SHORT CIRCUIT 

o.01 .1 •. L 

10 

.! 'c • 5.o mA 
~ 0.061-yCE • IOV +++++H----+--+-H+IH+I 

' 
ii! 0.115 t-----t--+-+-+-H+l+---+-+--+-t-ll+++t 
~ 
~ 0.04 t---+-t--+-+-1+11+t--+-t-+-i1Jl'++t+t 
e; ! 0.031-----+--+-+-+-H+1+---+-+-r44+1-++I 

.. ~ 0.02 v 
' -~ 

,.'l! O.Olt---+-t--t-t-H-1H-j7"1-7"-t--t--+-++H+t 

oL.---..,J.,-L....Wr:i;i.JUJ..~~~re..._.1....1,..1..1.j,,i.l,J 
0.1 0.2 0.5 1.0 2.0 5.0 10 

f • FREQUENCY • me 

1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 

501l l 
INPUTn 1.6 me 
IOO~V 

-= -= ':"' 

le == 2.0·3.0 IRA 

·VEE 

ADJUST FOR 3 mA le 

Yee= 10V 

( 
TYPICAL GAIN = 42 db 

T1 Miller Coil Form 
Miller Slug #30-106 Core 
Primary ••• 6 T #28 enameled wire 
Secondary ••• 28 T #36 enameled wire 

T2 Miller Coil Form / 
Miller Core #30-106 

#28 E~~~[~~ ( 
WirV 60 Turns 

U #36 Enameled Wire 
ll/2 Turns 

#28 Enameled 
Wire 

T3 Miller #2032 455 KC Transformer 
Center ·core only 

10-100 

T3 

lOOll 

+lOV 



FAIRCHILD TRANSISTORS 2N3693 • 2N3694 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

le= 7.0 mA Yee= lOV 
10.7 me r 13 50QOUTPUT 

l:p 
+IOV 

TYPICAL CONVERSION GAIN = 20 db 

Tl 2.5 turns #16 tinned copper wire tapped 2 
turns 'from Gnd. Coil dia. %"(inside dia.). 

T2 4 turns #16 tinned copper wire tapped '1'4 
turn from Gnd. and ll/4 turns from Gnd. 
Coil dia. l/4" (inside dia.). 

T3 Miller Coil Form 
Miller Core #30-106 
Primary •.. 10 turns #36 enameled wire. 
Secondary •.. ll/3 turns #28 enameled wire. 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA Yee= lOV 

2.4K 

. ~V •WV 

ADJUST FOR 3 mA le 

TYPICAL GAIN = 46 db 

Tl 28 T #36 Nyclad Secondary 
6 T #28 Nyclad Primary 
Miller #80-106 Core 

T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 

F=.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

50Q 
OUTPUT 

10-101 

10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 

50Q 
INPUT 
10.7 me 
dXllJ\t 

Tl ! 

le= 7.0 mA Yee= lOV 

1-IOpl 

620pl 

2.4K 

·Vu 
ADJlJST FOR 7 mA le 

TYPICAL GAIN= 32 db 

Tl Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 

T2 Miller Coil Form 
Miller Cor~ #30-106 
Primary .. _ 10 turns #36 enameled wire. 
Neut. Sec .... 5 turns #36 enameied wire (Bifilar). . 
Output Sec .... 1.33 turns #28 enameled wire (Overwind). 

455 KC NEUTRALIZED A.M. l.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA Yee= lOV 
200Q 

r---~--Wv--O+IOV 

6.2K 

-20 v 
ADJUST FOR 3 mA le 

.l21JI 

TYPICAL GAIN = 55 db 

.47111 
SO Q OUTPUT 

51Q 

T1 13 T Primary #26 Nyclad ~ 
54 T Secondary #36 Nyclad Miller #30-106 Core 
.043 mh 

T2 Miller Min. l.F, Transformer #2032. 



FT3722 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

SILICON PLANAR':' EPITAXIAL TRANSISTOR 

• HIGH BREAKDOWN •••• ; •••••. LVeeo = 60 V (MIN) 
• HIGH FREQUENCY •••.••••••• fr = 300 MHz (MIN) 
• FAST HIGH CURRENT SWITCHING ••• t0 n = 50 ns (MAX); t.,11 = 100 ns (MAX) AT 500 mA 
• LOW VeE(sat) •..••...•.•..• Yee(sat) = 0.5 v (MAX) AT 500 mA 
• LOW OUTPUT CAPACITANCE •••••• Ccb = 10 pf (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

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

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

Maximum Voltages and Current 
Ycso Col.lector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 

Maximum Collector Current (Note 5) 

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

SYMBOL CHARACTERISTICS MIN. 

YeEO(sus) Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) 

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

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

ton Turn-on Time (Note 6) 

toll Turn-off Time (Note 6) 

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

ccb Collector-Base Capacitance 

c.b Emitter Base Capacitance 

Additional Electrical Characteristics on page 2 
Notes on page 4 

-65°C to +125°c 
125°c 

TYP. 

0.35 

0.25 

20 

63 

4.0 

5.5 

50 

4.0 Watts 
0.5 Watt 

80 Volts 
80Volts 
60 Volts 

6.0 Volts 
1.0 Amp 

MAX. 

0.5 

0.37 

50 

100 

10 

65 

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

JEDEC (T0-105) outline 

.325 ~~-_,_ __ _ 

.240 
I MAX. I 
I 

--t I I:----: 

3 LEADS 

~ ~ ~_JMIN. 
:8t~ DIA. 

NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non· 
conductive mat11rial 
Package weight is 0.66 gram 

*Planar is a patented Fairchild process. 

UNITS TEST CONDITIONS 

Volts le= 10 mA 18 =0 
(pulsed) 

Volts le= 500 mA 18 = 50 mA 

Volts le= 300 mA 18 = 30 mA 

ns le= 500 mA 181 =50 mA 

ns le=500mA, 181 =50mA, 
182 = -50 mA 

le= 50 mA Yee= lOV 
pf le=O Vea= lOV 

* pF lc=O VBE = -0.5 v 

l=AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTOR FT3722 • 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 40 70 150 
hFE DC Pulse Current Gain (Note 5) 25 45 
hFE DC Pulse Current Gain (Note 5) 20 35 
hFe DC Pulse Current Gain (Note 5) 15 30 
hFe DC Pulse Current Gain (Note 5) 12 25 
hFe(-55°C) DC Pulse Current Gain (Note 5) 15 30 

Veersat) Collector Saturation Voltage. (Note 5) 0.15 0.22 Volts 
Vee(sat) Collector Saturation Voltage (Note 5) 0.16 0.25 Volts 
Vee( sat) Collector Saturation Voltage (Note 5) 0.6 2.0 Volts 
Yee(sat) Base Saturation Voltage (Note 5) 0.62 0.75 Volts 
Yse(sat) Base Saturation Voltage (Note 5) 0.73 0.85 Volts 
Yee(sat) Base Saturation Voltage (Note 5) 0.89 1.1 Volts 
Yee(sat) Base Saturation Voltage (Note 5) 0.86 0.91 1.2 Volts 
Yee(sat) Base Saturation Voltage (Note 5) 1.0 1.5 Volts 
leES Collector Reverse Current 0.1 0.5 µA 

leES(65°C) Collector Reverse Current 2.0 10 µA 

BVeso Collector to Base Breakdown Voltage 80 Volts 
Be ES Collector to Emitter Breakdown Voltage 80 Volts 
BVeeo Emitter to Base Breakdown Voltage 6.0 Volts 
hFe(-55°C) DC Pulse Current Gain (Note 5) 20 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS • 

Va - COUfCTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS • 

1 11111--f=-l--l...,~Fo:::J.....,~ 

I •t-H!f/.il?l-4==-t::±;:;;;Jl!l!&r--1 
u 

~ 
~ «II 1--1 __ .,...""F-+-+-!---+..: 
u 

0.1 1.2 1.6 2.0 

Ya - COUB:TOR-£MITTER VOLTAGE - YOllS 

20 

COLLECTOR CHARACTERISTICS • 

~ 
f-~,Z-.f-..~~~Lflffit-·TA • 25"C 

YcE - COLUCTOR-£MITTER VOLTAGE - VOLTS 

J 

COLLECTOR CHARACTERISTICS • 

1 11111--t-t--¥7-&o-i""'".!!lllli-"1""=f-, 

!5 
~ - 1--1--IW>ll"-..<lo-""l":="::J!!!Jt,::::=F=t-1 
~ 
!;l «II 1---._.~~~--!--!--!--!--I 
8 

YcE • COUECTOR-EMITTER VOLTAGE - VOLTS 

* Single Family Characteristics on Transistor Curve Tracer. 
10-103 

COLLECTOR CHARACTERISTICS • 

Ya - COUB:TOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS • 

0.4 0.8 1.2 1.6 
YtE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

TEST CONDITIONS 

le= lOOmA VeE = l.OV 
le= lOmA VeE = l.OV 
le =300mA Yee=2.0V 
le=SOOmA Yee= 2.0V 
le= 800 mA Yee= 5.0V 
le= 100 mA Yee= l.OV 
le= 100 niA le= lOmA 
le= lOmA le= 1.0 mA 
le= 800mA Is= 80mA 
le= lOmA le= l.OmA 
le= lOOmA le= 10 mA. 
le= 300 mA le= 30mA 
le= 500mA le= 50mA 
le= 800mA Is= 80 mA 
VeE =40V Yee= 0 
Yee =40V Yee= 0 
le= lOOµA le=O 
le= lOOµA Yee= 0 
le=O le= lOOµA 
le= 200mA Yee= 2.0V 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

lIII 
1 VcE•5.~~ 

~ I\ 
i-1---t-. 

l"'.'I 
~ ti v 
~ ) 

vr 20 

10 
1.0 10 lllO ICllO 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 2.0 
g r-- n~,T C B 

'-~·c 
Ill 1.6 

~ 
11.2 

lll0°C 

~ 0.1 

-,_ 

~ 251""""'1-l: 

' 

i 
• 0.4 

j 0 
1.0 10 lllO l,CllO 

le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTOR FT3722 , 
TYPICAL ELECTRICAL CHARACTERISTICS 

BASE CHARACTERISTICS* 
TA •IOO"C IOOmA u l80mA 

60mA ~ 140mA 

18 • ZOmA 

-" 200 ~ 

0 
~ 

. 0 0.4 0.8 l.l 1.6 2.0 
VBE • BASE-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

rT1 • -5;.C 140mA 180mA 

IOOmA 
'!! 11111 

_e 

50 

0 

60mA 

la. ZOmA 

lh 
0.4 0.8 1.Z 1.6 2.0 

V BE • BA5E-£MITTER VOLTAGE • VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ I 
Vcc4DV 17 

l2J 
?-

17 
k::: 

IZ 

v 
I o. 0 25 50 15 100 125 

TA - AMBIENTTEMPERATURE - °C 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

\!s. ] 

~ 10 ~ L- COLlECTOR - BASE CAPACITANCE 

~ IE• 0 't--t--t- t-+-
~ 

1.0 '--.L...J...-'-'--'--'-..J....1...'--.1---'--'-..U 
0.1 1.0 ID 50 

REVERSE BIAS VOLTAGE· VOLTS 

* Single Family Characteristics on Transistor Curve Tracer. 

10-104 

BASE CHARACTERISTICS * 
11 l~mA lllJmA 

f-TA •2S"C 
100mA 

flJm"'J/j 

] 
Is • ZOmA-inf 

11111 
I/NI 

-" 200 rmu 
1ll1T 

7iIII 
0.4 0.8 1.Z 1.6 2.0 

VBE • BASE-EMITTER votTAGE - VOi.TS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

z.o TTIT 
~ I- le • IO 1 g -l---+--1-1-1--1---1--1-l-l---l 

~ 
Ill 
~ 
§1 

~ 

I 
~ 
" 
~ 

1.6 

160 

le • COll£CTOR CURRENT • mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

TA lis•c 
v y 

v 17 

/ 

7 
7 

20 60 
VCE - COUICTOR·EMITTER VOLTAGE - VOLTS 

0.110 50 100 500 1000 

le - COll£CTOR CURRENT • mA 



1111 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

7 
7 lZ 

le - COUETOR CURRENT • mA 

FAIRCHILD TRANSISTOR FT3722 

TYPICAL ELECTRICAL CHARACTERISTICS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

10 20 lO 40 
181 • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl • TURN ON BASE CURRENT • mA 

50 

I 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

; 1001---+--i''--+-'7'1---+-*""-+---t 

a 
! 

i 

50 1111 ISO 

I B, • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

; 100 l--+.....--17<---+. 

l!i 
~ 

I Bl • TURN ON BASE CURRENT • mA 

200 

I 200 

~ 
15 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

100 200 llll 
I Bi • TURN ON BASE CURRENT • mA 

~ALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

~ ~l----11--~'---+,,e;..-+---!----I 

I Bl - T.URN ON BASE CURRENT • mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPER~TURE SWITCHING TIME TEST CIRCUIT 

llllir--r--r--"T--.--'-r--.---, -3.8¥ +30¥ 

2.0 t----11--+--+-+--+--+--+-+-+-H 

lc - t;olUCTIJR CURREN! • mA 

NOTES: 

~ 
501--~=+-w.'.!..'::t+-;;;:::+;;;~::_:'.f ...... ~~~ 

le ·SOOmA 
2.0 l---+---11---+---l- I B • I Bz • 50mA -

1.0 ,___,__..___._ _ _.__v.:;.cc~· lOY_J_.___. 
-50 ·25 25 50 75 100 125 

TA· AMBIENT TEMPERATURE • °C 

VIN = +9.7V 
t1 & t1 ~ 1.0ns 

P.W."' I.Ops 

z1N= 500 
DUTY CYCLE < 2% 

1.0kO 

''"~pf 
1620 

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

150 

1000 

1.0pF 'our 
f--0 

TO SAMPLING SCOPE 
11 <1.0ns 

ZIN l! 100k0 

(3) These ratings give a maximum junction temperature of 125"C and junction to case thermal resistance of 25"C/Watt (derating factor of 40 mW/"C). Junction to ambient. thermal 
resistance of 200"C/Watt (derating factor of 5.0 mW/"C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 181, and le2. 

Fairchild cann.ot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses ue implied. 
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EN3962 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3962 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N3962 
• LOW NOISE • • NF = 10 dB (max) at lOOHz 

• • NF = 3 dB (max) at lkHz 
• HIGH GAIN • • hFe = 60 (min) at lµA 

• • hFe = 100-300 at lOµA 
• HIGH BREAKDOWN VOLTAGE· - LYeeo = 60 Volts (min) 
• EXCELLENT BETA LINEARITY FROM lµA to 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
lead Temperature (Soldering, 10 second time limit) 

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

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

Veso 
VeEO 
VEBO 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

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

SYMBOL CHARACTERISTIC MIN. 

NF Narrow band Noise Figure (f = 100 Hz) 

NF Narrow band Noise Figure (f = 1.0 kHz) 

NF Narrow band Noise Figure (f = 10 kHz) 

NF Wide band Noise Figure 

hFe DC Current Gain 60 

hFe DC Current Gain 100 

hFe DC Current Gain 100 

hFE DC Current Gain 100 

hFe DC Pulse Current Gain (Note 5) 100 
hFE DC Pulse (iurrent Gain (Note 5) 90 
hFE(-55°C) DC Current Gain 40 
hFE(-55°C) DC Pulse Current Gain (Note 5) 45 
hFE(100oC) DC Current Gain 

Additional Electrical Characteristics on page 2 

-55°C to +125°C 
125°C 
260°C 

TYP. 

3.0 

0.8 

0.8 

1.0 

175 
210 
240 
260 
280 
260 
90 
150 
375 

0.5 Watt 
0.2 Watt 

-60Volts 
-60Volts 
-6.0 Volts 

MAX. 

10 

3.0 

3.0 

3.0 

300 

450 

600 

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

dB 

dB 

dB 

dB 

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

.222_..,._ ___ 

.192 

3 LEADS 

:~Ii DIA. 

Emitter 
Lead No. 1 

I I .24Q 
: i MAX. ,, -t 11 

"-+r-n-n-' 

~~~~MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= 20 µA YeE = .,....0.5V 
R5 =10kn PBW = 15Hz 
le= 20 µA Yee= -5.0V 
Rs= 10 kn PBW = 150 Hz 
le= 20µA Vee::; -5.0 V 
Rs= 10 kn PBW = 1.5 kHz 
le= 20µA VeE = -5.0V 
R5 = 10 kn PBW = 15.7 kHz 
le= l.OµA VcE = -5.0V 
le= lOµA VeE = -5.0V 
le= lOOµA VeE = -5.0V 
le= 1.0 mA VeE = -5.0V 
le= 10 mA VeE = -5.0V 
le= 50mA VeE = -5.0V 
le= lOµA VcE = -5.0V 
le= 50 mA VeE = -5.0V 
le= 1.0 mA VeE = -5.0V 

•Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN3962 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVcao Collector to Base Breakdown Voltage -60 Volts le= 10µ,A le= 0 

BVees Collector to Emitter Breakdown Voltage -60 Volts le= 10µ,A 18 =O 

Veeo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -60 Volts le= 5.0mA(pulsed) 18 =0 

BVeao Emitter to Base Breakdown Voltage -6.0 Volts le=O le= 10 µA 

Ices Collector Reverse Current 0.5 50 nA Vee= ..-50 V Vea= 0 

lces(100°C) Collector Reverse Current 2.0 10 µA VCE= -50V Vea= 0 

leso Emitter Cutoff Current 10 nA le=O Vea= -4.0V 

Vce(sat) Collector Saturation Voltage -0.1 -0.25 Volts le= 10 mA 18 = 0.5mA 

VCE(sat) Collector Saturation Voltage (Note 5) -0.16 -0.4 Volts le= 50mA 18 = 5.0mA 

V8e(sat) Base Saturation Voltage -0.72 -0.9 Volts le= 10 mA 18 = 0.5mA 

V8e(sat) Base Saturation Voltage (Note 5) -0.81 -0.95 Volts le= 50mA 18 =5.0mA 

hie Input Resistance (f = 1.0 kHz) 2.5 8.0 17 kn le= 1.0 mA Vee= -5.0V 

hoe Output Conductance (f = 1.0 kHz) 5.0 19 40 µmho le= 1.0mA VCE = -5.0V 

h,e Voltage Feedback Ratio (f = 1.0 kHz) 10 x10-• le= 1.0mA Vee= -5.0V 

hfe Small Signal Current Gain (f =1.0 kHz) 100 300 550 le= 1.0 mA Vee= -5.0V 

hfe High Frequency Curtent Gain (f = 20MHz) 2.0 8.0 le =0.5mA Vee= -5.0V 

Cobo Open Circuit Output Capacitance 6.0 pf le=O Vea= -5.0V 

C;bo Open Circuit Input Capacitance 16 pf le=O Vea= -0.5V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any indMdual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on application involving pulsed or low-duty cycle operations. 
(3) The_se :ratings::give a maximum junction temperature of 125°C and Junction-to-case tharmal resisllince 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). 
(4) Th.Iii: rating refers to a high-currenl point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2 . 

. (5) Pulse <:onditions: length = 300 µ.s; duty cycle = 1 % . 
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SE4001 · SE4002 • SE4010 
NPN HIGH - GAIN, LOW NOISE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

The Fairchild SE4001, SE4002, and SE4010 are very high beta NPN silicon PLANAR transistors suitable for high gain 
audio pre-amplifier stages and direct coupled circuits. The SE4010 is selected for low noise applications. They also 
feature the solid package designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Note 21 

at 65°C Case Temperature !Note 21 
at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Ve'° Collector to Base Voltage 
Vc•o Collector to Emitter Voltage [Note 31 
V&10 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS 

125°C free air temperature unless otherwise noted) SE4001 SE4002 

125°C Maximum 
-55°C to + 125°C 

260°C Maicimum 

SE4010 

0.5 Watt 
0.3Watt 
0.2 Watt 

30 Volts 
25 Volts 
6.0Volts 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

NOTES: All dimensions in inches 

.100 

All leads electrically ; .. ~ted from case 
Package weight is 0.31 gram 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

NF 

Ve& (satl 
le'° 
lc10165°Cl 
c ... 
BVc'° 
Vc•o (sustl 

BV&10 

NOTES: 

DC Current Gain 
DC Current Gain 
High Frequency Current Gain 
. (f = 20MHzl 

High Frequency Current Gain 
(f = 20MHz) 

Narrow Band Noise Figure 
£Note 51 

Collector Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Output Capacitance 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining 

Voltage {Notes 3 and 41 
Emitter to Base 

Breakdown Voltage 

60 220 300 
50 

2.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

200 350 1000 
100 

3.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

200 3501000 
100 

1.0 1.3 

3.0 

1.5 3.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give 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 S00°C/watt (derating factor of 2.0 mW/°CJ. 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for 

Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(5) R5 = 10 kll; f = 1 kH~; Power Bandwidth of 200 Hz. 

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

Volts 
nA 
µA 
pF 
Volts 
Volts 

Volts 

le = 1.0 mA Ve& = 10 V 
le= 50µA Ve&= lOV 
le= 50µA Ve&= 5.0V 

le = 1.0 mA Ve& = 5.0 V 

le = 30 µA Ve& = 5.0 V 

le = 1.0 mA 11 = 0.1 mA 
1. = 0 Vc1 = 5.0 V 
1. = 0 Vc1 = 5.0 V 
1. = 0 Vc1 = 5.0 V 
le= 100,µA 1. = 0 
le = 10 mA 11 = 0 

(pulsed) 
I. = 100 µA le = 0 

* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS SE4001 • SE4002 • SE4010 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 
!!; .., 
!l! 

COLLECTOR CHARACTERISTICS* 

60 
VCE • COll£CTOR VOLTAGE • VOLTS 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

O.l 1.0 
le • C0ll£CTOR CURRENT • mA 

COLLECTOR CHARACTERISTICS* 

80 

10 

~ •1-74--l--::;;?~-

.!:' 

60 70 

Vee. C0Ll£CTOR VOLTAGE. VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

SE4001 

COLLECTOR CHARACTERISTICS* 
10 .025 my 7 T • IOO'C 

ll°'::J~~P v 
~~I 
~JZ i Y v 
l!j ...P ] 
!l! .Y lZ 
~ 4 L 17 

20 60 
VcE ·COLLECTOR VOLTAGE· VOLTS 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

REVERSE BIAS VOlTAGE • VOLTS 

SE4002 • SE4010 

80 

COLLECTOR CHARACTE~ISTICS* 

lg. 0 

Ol~O__,l~0__,20!,.-~~!,.--~!,.-~501,.--60!,.-~lO 

VcE ·COLLECTOR VOLTAGE· VOLTS 

10-109 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

1 v 
1150 1 ,,,,L 
;; i.Y" I 

i 100v- I I i 
~: -r rr--

J 
1 

l 
0.0l O.l 1.0 

IC - COLLECTOR CURRENT - mA 

INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

f----+--+--+--+---+---1 ---+--- ---+---

r\ T l--'<11',.-+----+-+-+--1--- +---+--+-

"'- t..... 
~ 2~+-+-+l"---_j-.....F"l--l--li--l<-=i--l 
~ \ 

5 of----f--1----+-4-+,-+-"i' t:lj 
0 

500 

• 
REVERSE BIAS VOLTAGE· VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

J'JJ 

10 

f-T;:~"C --.... 0 

~ 400 

I 
I 
i 
;:. 

JOO 
y 

200 

100 

0 
0.01 

v 
y-1" 

0.1 l.O 10 
'c - COLI.ECTOR CURRENT • mA 



FAIRCHILD TRANSISTORS SE4001 • SE4002 • SE4010 

SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~lOOl--+-++t--+--HH+-+-++t-t-1 

~ 
c 

Ot.,,-J....J..J..J.--:L:-~'-'-'-~-'--'-'-'---:' 
0.01 0.1 1.0 w 

le • COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE· 

~ 2K l--IH\-~\.l--!"-~..++--+--l-+-·14-lf-1-1 
;!! 

~ lKJ--t-+'tft--'l;-'t-t-tt.;;:>'f--tf+t-!t-H 

le -COLLECTOR CURRENT - µA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

\ \l'I 

~ ~ U:I\ ~ 
I\\\~.\\_..... II l\ 

~ 2K I\ i\\r-... 'j-2~ T 
~ lK ~ \ 

" NF1Bu~\,.~~l ~ v 
~500 J ~ ~: l7 

200 Vee· s v 1'\:'1-.. ~6,,,._~_..,..~ 
f•!MHz ~ ~7 ,_,, 

100 Bandwidth • 200 kHz 1 '!-s~ 1 
0.01 0.1 1.0 10 

le - COLLECTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

!9 

SE4002 • SE4010 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

g 51H-11-+++-H+--lt-l-1f\H\-\P-r"'~i--"'il 

~ 
;!! g 2'1+-+i-+-~-11-+-~H~-\' 

i 
'7 0.5...-f-H++!..li 

~ 

le - COLLECTOR CURRENT - mA 

SE4010 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

le ·COLLECTOR CURRENT - µA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

6 Tl 
Vce·s.ov ' 
Power Bandwklth d 15. 7 kHz 

o.,__~_.._.....,._~..__......__._.......____. 

IK 2K 5K IOK mK 50K IOOK 

R5 ·SOURCE RESISTANCE - OHMS 

10-110 

INPUT AND) OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

0~0~~ •. ~o~~,.~o~~u!:--L.....:1~6~_,m 
REVERSE BIAS VOlTAGE - VOLlS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

le - COLLECTOR CURRENT· µA 

NOISE FIGURE VERSUS 
FREQUENCY 

10·3 10·2 10·1 I 10 102 
f - FREQUENCY - INiZ 
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1 
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f •I kHz 
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3 
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e 
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~ 
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O.l O.Z 0.5 I 10 20 

le - COLLECTOI! CURRENT - mA 

COMMON EMITTER CHARACTERISTICS 

s 10 15 20 
Vee - COLLECTOI! VOLTAGE - YOUS 

SE4002 • SE4010 

COMMON EMITTER CHARACTERISTICS 

1.4n-....-..--,--,--....-....-..,.-..,..--...,......., 
le· l.O mA 

TA• 25°C 
>0 1. 31-t-+--+--,___. f •I kHz +--+---~.....__. 

Vee - COLLECTOI! VOLTAGE - VOLTS 

1.5 

1.4 

l.l 

l.Z 

I.I 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

' -:. 
Vee· 5 v 
le• l.O mA 

I- I• I kHz 

1.6 
J-- ... !:Zr0 
J--

hie ~v 
•re v hie 

hre and hie 

Jlj •re 

hr/'1 "oe 
~ 

IL_ 
IA 
!(_ 

-100 -50 50 100 

Tj - JUNCTION TEMPERATIJIE - °C 

150 

~ l.4L VcE•5.0V 
N ' le • 1.0 mA +-+-+-+--hno--;·ol, -+--t--i 

Lhre 
~ 1.3 - f s I kHz-+--+--+--+--~-t.~..-+h~fe ___ _, 
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Tj - JUNCTION TEMPERATURE - °C 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL 

h,. 

h •• 
h .. 
h1. 
h,. 

NORMALIZED COLLECTOR 
CUTOFF CURRENT VERSUS 
REVERSE BIAS VOLTAGE 

SE4001 SE4002 • SE4010 

CHARACTERISTIC TYP. TYP. 

Input Resistance 7.5 15 
Output Conductance 11 15 
Voltage Feedback Ratio 300 425 
Small Signal Current Gain 280 400 
Input Resistance 27 27 

SE400.l • SE4002 • SE4010 

NORMALIZED COLLECTOR 
CUTOFF CURRENT VERSUS 
AMBIENT TEMPERATURE 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ VcE • 5.0V 

~ 

UNITS 

kohms 
µmho 
xIQ·• 

ohms 

TEST CONDITIONS 

le= 1.0mA VCf. = 5.0V 
le = 1.0 mA VCf. = 5.0 V 
le = 1.0 mA VCf. = 5.0 V 
le= l.OmA VCf. = 5.0V 
le = 1.0 mA Vea = 5.0 V 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

2.0t-----+--+----+v~..Ll...,.__-+-__, 

r---+--+--~1---1--+--~ 

l.51---+-12:--...-~~-+--+----l 
1.olLJ 

> z 
~ v 
l3 10 lZ 
iii 

~ rC 
0.21----+--t-++--l-+--+++--+--l-+--H 

~ I 

! O.I I I I 
·-t-i 

1--+-+-++----+-+-++r--t--t-1 

~ t-1 · 

5.0 

m 
> ~ lZJ 

l.o2S~-+-5~0 -+-,~5 -+-,oo~~~,2S 10 I> 20 

Yes - COLLECTOR-BASE VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C 
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FT107C • SE4020 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

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

hFe = 150 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• Yee(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••••••••• leeo = 2.0 nA (MAX) AT Yee= 45 V 

leeo = 50 nA (MAX) AT Yee= 45 v, TA = 65°C (SE4020) . 
leeo = 1.0 µA (MAX) AT Yee= 45 V, TA= 125°C (FT107C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

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

25°C Ambient Temperature 

Maximum Voltages 
V CBO Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Yeso Emitter to Base Voltage 
le Continuous Collector Current 

FT107C 
-65°Cto +150°C 

+150°C 
+300°c 

0.86 Watt 
0.26 Watt 

60Volts 
60Volts 
8.0Volts 

50mA 

SE4020 
-65°C to + 125°C 

+125°C 
+260°c 

0.5 Watt 
0.2 Watt 

60 Volts 
60 Volts 
8.0Volts 

50mA 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 2.5 6.0 dB le= 100µ.A Vee= 5.0V 
(f = 1.0 kHz) R5 = 1.0 kn BW = 400Hz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= 10µ.A Yee= 5.0V 
(f = 1.0 kHz) Rs= lOkn BW·= 400Hz 

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

NF Wide-Band Noise Figure 1.5 3.0 dB le=lOµ.A Vee= 5.0V 
(f = 10 Hz to 10 kHz) Rs= 10 kn BW = 15.7 kHz 

hFE DC Current Gain 100 205 le= lOµA Yee= 5.0V 
hFe DC Current Gain 120 245 le= 100 µ.A, Vee= 5.0V 
hFe DC Current Gain 135 290 le= 1.0 mA Vce=5.0V 
hFe DC Pulse Current Gain 150 310 950 le= 10 mA Yee= 5.0V 

(Note 5) 
hFe(-55°C) OC Current Gain 25 le= 10µ.A Vee= 5.0V 
hFe(lOOoC) DC Pulse Current Gain 400 1450 le= 10 mA Vee= 5.0V 

(FT107C) (Note 5) 
h1. High Frequency Current Gain 1.0 2.0 le= 10 mA Vee= 5.0V 

(f = 100 MHz) 
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l0-1110 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 
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FT107C 

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

.222--;. __ _ 
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Emitter 
Lead No. I 

I I .240 
] J MAX. 

II -t 11 ............... 
~ ~ ~_5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

SE4020 

•Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS • FT107C • SE4020 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

lceo Collector Cutoff Current 0.2 2.0 nA le=O Yee= 45 V 
lceo(65"C) Collector Cutoff Current (SE4020) 3.0 50 nA le=O Yee= 45V 
lceo(l25"C) Collector Cutoff Current (FT107C) 0.1 1.0 µA le =0 Yee= 45 V 
IEBo Emitter Cutoff Current 0.007 1.0 nA le =0 VES = 5.0 v 
ccb Collector to Base Capacitance 2.5 4.0 pf IE= 0 Ves = 5.0 V 
c.b Emitter to Base Capacitance 4.0 6.0 pf le= 0 Ves = 0.5 v 
YeEO(sus) Collector to Emitter Sustaining Voltage 

(Notes 4 and 5) 
60 Volts le=5.0mA Is= 0 

BYeEs Collector to Emitter Breakdown Voltage 60 Volts le= lOµA Is= 0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le =0 IE= lOµA 

VCE(sat) Pulsed Collector to Emitter Saturation Voltage 0.12 0.2 Volt le= 10 mA le= 0.5 mA 
(Note 5) 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.17 0.3 Volt le= 50 mA Is= 5.0 mA 
(Note 5) 

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

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
<ACTIVE REGION . 

z.o ..-.,.,...,.,...,.-..-.17.......,,...----r:v,.......,'VJTnn 
~ / 

1.6 1-l.~ ~ IL lJl 
~ ~ be L 
I 1.2 1-v-::;;;ol-"~"""·· r-~-+--+-_-+-:v.,,,._.Llr-1+1-tt+--i 
g ~ [ 
~ 0.8 l'--+---+--+--+---+171-'7!--t-'f-1 
8 2.QJA 

_u o.4 t--+--+-t--+--+-vi-+l-+t...., 
l~ 

VcE - COLLECTOR-EMlmR VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
·VERSUS 

AMBIENT TEMPERATURE00 

25 50 75 100 

TA - AMBIENT TEMPERATURE - "C 

• Single family characteristic on Transistor Curve Tracer. 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key. parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS. • FT107C • SE4020 
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•• In recognition of. the needs· of. computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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In recognition ofjthe 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 cor~elation.s to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

8.5 kohms 
24 µmhos 
7.0 x10-• 
335 

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

TEST CONDITIONS 

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

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW!°C) for 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 µs; duty cycle = 1 % . 

FAIRCHILCJ 

SEMICONDUCTOR 
A 01\llSIQN OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FT107B • SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• LOW l/f NOISE ..••..••. NF= 6.0 dB (TYP) AT 10 Hz, 1.0 kf! 
• HIGH GAIN •.•..•..•... hFE = 450 (MIN) AT 10 µA 

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

leeo = 50 nA (MAX) AT Yee= 30 V, TA= 65°C (SE4021) 
leeo = 1.0 µA (MAX) AT Yee = 30 V, TA = 125°C (FT107B) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures FT1078 SE4021 

Storage Temperatures -65°Cto +150°C -65°C to+ 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 

Yeso Collector to Base Voltage 45 Volts 45 Volts 

Yew Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts 

VEBO Emitter to Base Voltage 8.0 Volts 8.0 Volts 
le Continuous Collector Curtent 50 mA 50 mA 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 3.5 6.0 dB le= lOOµA VeE = 5.0V 
(f = LO kHz) Rs= LO kf! BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 4.0 dB le= IOOµA VeE = 5.0V 
(f = LO kHz) Rs= 10 kf! BW = 400 Hz 

NF Narrow-Band Noise Figure 2.5 8.0 dB le= lOOµA VCE=5.0V 
(f =LO kHz) Rs= 100 kl1 BW = 400 Hz 

NF Narrow-Band Noise Figure 3.5 le= lOOµA VCE = 5.0 v 
(f = 100 Hz) Rs= LO kf! BW = 8.0 Hz 

NF Narrow-Band Noise Figure 6.0 (Note 6) dB le= 100 µA VeE=5.0V 
(f = 10 Hz) R5 = 1.0 kf! BW = 10 Hz 

NF Narrow-Band Noise Figure L5 3.0 dB le= lOµA Ver=...i.OV 
(f = LO kHz) Rs= lO_kf! BW = 400 Hz 

NF Wide-Band Noise Figure L5 3.0 dB le= lOµA VCE = 5.0V 
(f = 10 Hz to 10 kHz) R5 = 10 kf! BW = 15.7 kHz 

hFE DC Current Gain 450 735 le= lOµA VeE = 5.0V 
hFE DC Current Gain 500 840 le= lOOµA VCE=5.0V 
hFE DC Current Gain 550 960 le= LO mA VCE = 5.0 V 
hFE DC Pulse Current Gain 600 950 1550 le= 10 mA . VeE=5.0V 

(Note 5) 
hFE(-55°C) DC Current Gain .130 le=lOµA VCE=5.0V 
hFE(l00oC) DC Pulse Current Gain 1200 2300 le= 10 mA VCE=5.0V 

(FT107B) (Note 5) 

hie High Frequency Current Gain L5 2.6 le= 10 mA VCE = 5.0 V 
(f = 100 MHz) 

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

JEDEC (T0-18) outline 
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FT107B 

PHYSICAL DIMENSIONS 
in accor9ence with 

JEDEC (T0-106) outline 
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I Collector 
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NOTES: Atl d1mens1ons 1n inches 
All leads electrically isolated from case 
Package weight 1s 0 31 gram Package 
is electrically non·conduct1ve material 

SE4021 
*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 

leeo Collector Cutoff Current 0.1 2.0 nA le= 0 Yee=30V 
leeo(65°C) Collector Cutoff Current (SE4021) 1.0 50 nA le= 0 Yee= 30V 
leeo025°C) Collector Cutoff Current (FT107B) 0.07 1.0 µA le= 0 Yee=30V 
(EBO Emitter Cutoff Current 0.005 1.0 nA le=O VEB = 5.0V 
ccb Collector to Base Capacitance 2.5 4.0 pf IE= 0 Yes= 5.0 V 
c.b Emitter to Base Capacitance 3.5 6.0 pf le= O Yes= 0.5 V 
VeEO(sus) Collector to Emitter Sustaining Voltage 45 Volts le= 5.0 mA 18 = 0 

(Notes 4 and 5) 

BVees Collector to Emitter Breakdown Voltage 45 Volts le= 10 µA 18 = 0 
BVEBO Emitterto Base Breakdown Voltage 8.0 Volts le=O le= 10 µA 

YeE(sal) Collector to Emitter Saturation Voltage (Note 5) 0.12 0.2 Volt le= 10 mA le= 0.5 mA 

YeE(sal) Collector to Emitter Saturation Voltage (Note 5) 0.18 0.3 Volt le= 50 mA 18 = 5.0 mA 
VBE(on) . Base to Emitter On Voltage 0.62 0.7 Volt le= 1.0 mA Vee= 5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 
1.6 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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• Single family characteristics on Curve Tracer. 
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•• In recognition of ·the needs of computer aided design, correlation and distribution information ·is· shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

28 kf! 
74 µmhos 
23 x10-• 

1050 

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

TEST CONDITIONS 

le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE = 10 V 
le= 1.0 mA VeE=lOV 
le= 1.0 mA VeE = 10 V 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/"C) for 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/Walt (derating factor of 2.0 mW/°C) for SE4021. 

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

F=AIRCHILCl 

SEMICONDUCTOR 
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· FT107 A • SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

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

hFE = 1200 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE •.• VcE(satl = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •...••.•••. lceo = 2.0 nA (MAX) AT Yee = 20 V 

lceo = 50 nA (MAX) AT Yee= 20 V, TA= 65°C (SE4022) 
lceo = 1.0 µA (MAX) AT Yee= 20 V, TA= 125°C (FT107A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

25°C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Continuous Collector Current 

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

+150°C +125°C 
+300°c +260°C 

0.86 Watt 0.5 Watt 
0.26 Watt 0.2 Watt 

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

50 mA 50mA 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow Band Noise Figure 4.0 6.0 dB le= lOOµA VcE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW =400Hz 

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

NF Narrow Band Noise Figure 2.0 6.0 dB le= 100µ.A VcE = 5.0V 
(f = 1.0 kHz) Rs= lOOkn BW = 400 Hz 

NF Narrow Band Noise Figure 5.0 8.0 dB: le= lOOµA VcE = 5.0V 
(f = 10 Hz) R5 =1.0kD BW=lOHz 

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

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

(Note 5) (FT107A) 
h1. High Frequency Current Gain 2.0 .2.8 le= 10 mA VcE= 5.0V 

(f = 100 MHz) 

Additional Electrical Characteristics on Page 2 Notes on Page 4 

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

JEDEC (T0-18) outline 

NOTES:Alldi11M111&1ons111111c:hes 
Lllllds11re1Q1d·platedkovar 
COllec:tor1111t1rr11dlyconnectedtoce111 
f'llcilttewe1ght1s043gnm 

FT107A 

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

.222--+--~ 

.192 

.240 
MAX. ............... -t 

~ ~ ~__5MIN. 

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads 'electrically isolated from case 
Packaee weiahl is 0.31 gram Packa1e 
is el.ectrically non·conductive material 

SE4022 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVl~ION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS • FT107A • SE4022 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 0.02 2.0 nA IE= 0 Yes= 20V 
le80(65°C) Collector Cutoff Current (SE4022) 0.3 50 nA IE =0 Yea= 20V 
le80(125°C) Collector Cutoff Current (FT107 A) 0.02 1.0 µA IE= 0 Yea= 20 V 
Imo Emitter Cutoff Current 0.03 1.0 nA le=O VEB = 5.0 v 
ccb Collector Base Capacitance 2.5 4.0 pF IE= 0 Ve8 = 5.0 V 

ceb Emitter Base Capacitance 2.9 6.0 pf le =0 VE8 =0.5V 

VeEO{sus) Collector to Emitter Sustaining Voltage 30 Volts le= 5.0 mA Is= 0 
(Notes 4 and 5) 

BVeEs Collector to Emitter Breakdown Voltage 30 Volts le= lOµA Is= 0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le=O IE= 10 µA 

YeE(satJ Pulsed Collector to Emitter Saturation Voltage 0.085 0.2 Volt le= 10 mA 18 = 0.5 mA 
(Note 5) 

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

VBE{on) Base to Emitter On Voltage 0.6 0.7 Volt le= 1.0 mA VeE = 5.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

0 
0 

1800 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 

TA· 25°C 16 ·0 

10 20 JO 40 50 

VCE - COLL£CTOR-EMIITER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE=" 

-25 25 50 75 100 

TA - AMBIENT TEMPERATURE-°C 

~ 

* Single family characteristics on Transistor Curve Tracer. 

DC PULSE CURRENT GAIN 
VERSUS 

COLLECTOR CURRENT"" 

600 1--+-++1--+-++++-+-+-+++-+--H.lj;! 

200~~~~~~~~~~~ 

0.01 0.1 1.0 IO 50 

le - COLLECTOR CURRENT-mA 

BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 

TA - AMBIENT TEMP£RATURE-°C 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT"* 

~0~ TA~ 25°C 

I- le· 201 8 
~ . 30 I -+-++++---+-+-+t+---+-H+l 

>3 
~ .25 1--+-++!--!-+-+++-+--+--+-l+-+--h""' 

o~~~-+~-+--+--+.;+-+-~~ 

O.OI 0.1 1.0 10 

.625 

::: 
~ .615 

~ 
~ 
~ .605 

g 
~ .595 

~ 

le - COLLECTOR CURRENT-mA 

DISTRIBUTION OF 
BASE-EMITTER ON VOLTAGE** 

le· l.OmA 
VcE ~ IOV 
TA~ 25"C 

~ 
V1 

vf1 
J1 

V1 
V' 

50 

.575 
0.1 IO 50 90 99 99.9 

PERCENTILE DISTRIBUTION-3 

• • 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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I FAIRCHILD TRANSISTORS ~· >FT107A • SE4022 
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••In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with. a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

39 kohms 
120 µmhos 
33 x10-• 

1630 

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

TEST ·CONDITIONS 

le= l.OmA· ..•. Vee=lOV 
le= 1.0 mA 'Vee= 10 V 
le= 1.0 mA Vee= lOV 
le= 1.0 mA Vee= lOV 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480"C/Watt (derating factor of 2.1 mW/°C) for FT107A. A maximum junction temperature. of 125°C and junction to case thermal resistan.ce 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 mWl°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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2N4121 
PNP HlGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR~' II EPITAXIAL TRANSISTOR 

• HIGH BETA (hFe) ••••.••.•••••.. 70 TO 200 AT 10 mA 
• HIGH FREQUENCY (fr) ............ 400 MHz MIN. AT 10 mA 
• EXCELLENT R.F. PERFORMANCE (rb'Cc) •.• 50 ps MAX . 
• LOW CAPACITANCE (Cobo> •••.••••.• 4.5 pf MAX. 
• LOW NOISE (100 MHz N.F.) ••••••..• 6.0 dB MAX. 
• HIGH VOLTAGE (LVceo) •.••.•.••.. 40 VOLTS MIN. 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 41 
V.,o Emitter to Base Voltage 
le Collector Current 

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

SYMBOL 

h,. 
h,. 
h,e 
h,. 
Ve, (sat) 
Ve, (sat) 

Vee (satl 

Yse (sat) 
v., (sat) 

v,. (satl 

hr. 

CHARACTERISTIC 

DC Current Gain 
DC Current Gain 
DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 51 
Collector Saturation Voltage 
Pulsed Collector Saturation 

Voltage [Note 51 
Pulsed Collector Saturation 

Voltage [Note 51 
Base Saturation Voltage 
Pulsed Base Saturation Voltage 

[Note 51 
Pulsed Base Saturation Voltage 

[Note 51 
Turn On Time [Note 61 
Turn Off Time [Note .61 

High Frequency Current Gain 
(f = 100 MHzJ 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. 

40 
60 
70 
15 

-0.7 

4.0 

TYP. 

70 
100 
150 
30 

-0.07 
-0.l 

-0.2 

-0.65 
-0.77 

-0.88 

20 
95 

5.5 

-55°C to+ 125°C 
+125°C 
+260°C 

MAX. 

200 

-0.13 
-0.14 

-0.3 

-0.75 
-0.9 

-1.1 

40 
150 

0.5 Watt 
0.2 Watt 

-40 Volts 
-40 Volts 
-5.0Yolts 

lOOmA 

UNITS 

Volts 
Volts 

Volts 

Volts 
Volts 

Volts 

ns 
ns 

PHYSICAL DIMENSIONS 

3 LEADS -

:~ii OIA 

Emitter 
Lead No. 1 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le = 100 µA YcE = ·-1.0 V 
le = 1.0 mA Yee = -1.0 V 
le = 10 mA Yee = -1.0 V 
le = 50 mA Yee = -1.0 V 
le= 1.0mA Is= 0.1 mA 
le = 10 mA Is = 1.0 mA 

le= 50 mA Is= 5.0mA 

le= 1.0 mA Is= 0.1 mA 
le= lOmA le= 1.0 mA 

le= 50 mA I,= 5.0mA 

le::::::: 50 mA ls1::::::: 5.0 mA 
le::::::: 50 mA I"::::::: 5.0mA 

I.,::::::: -5.0 mA 
le= 10 mA Ve•= -20V 

~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 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). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle = l % . 
(6) See switching circuit for exact values of le, IBJ and I'" 
(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N4121 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vceo (sustl Collector to Emitter Sustaining -40 Volts le= lOmA Is= 0 
Voltage [Notes 4 and 51 (pulsed) 

BVcso Collector to Base Breakdown -40 Volts le=lOµA 1, = 0 

BVcEs 
Voltage 

Collector to Emitter Breakdown -40 Volts le= lOµA v,, = 0 
Voltage 

le= 0 I,= lOµA BVEBo Emitter to Base Breakdown -5.0 Volts 
Voltage v., = 0 Ices Collector Reverse Current 25 nA Ve,= -30V 

Ices (65°C) Collector Reverse Current 25 µA Ve,= -30V V., = 0 
C.bo Open Circuit Output Capacitance 2.2 4.5 pf 1, = 0 Vcs:::::: -10V 
C;bo Open Circuit Input Capacitance 4.0 8.0 pF le= 0 v,. = -0.5 v 
rt! c. Collector-Base Time Constant 50 ps le= 10mA Ve,= -20V 

(f = 80 MHZ) 
NF Noise Figure (f = 100 MHZ) 3.5 6.0 dB le= 1.0 mA Ve,= -5.0 V 

Rs= 100!1 BW = 15 MHz 
NF Noise Figure [Note 7l 2.5 4.0 dB le= 100 µA Ve,= -5.0 V 

Rs = 1.0 k!l 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
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ACTIVE REGION 
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SATURATION REGION 

VcE • COLl.ll:TOR-EMITTER VOLTAGE· VOLTS 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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FAIRCHILD TRANSISTOR 2N4121 

TYPICAL SWITCHING CHARACTERISTICS 

-so 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

f---+-++--1--t-lc • 10 I Bl • 10 I B2 H 
iii 
Vee • -10 v 

~~1-'--'-'--'-~-10-'"---'-~~·-0--1~00-'-~-~ 

IC - COLLECTOR CURRENTS - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

;;; ·20 Vee • ·lOV 27Jz 
! -10 21 ~~ 
~ -s.o ,._ ') fl~-

.., ....,,,,,+-+~~:_· +:~:...··"11~ I{ -t--t--! t- --+-"ft~ 
~ -l.O ~:t:l:::l::!:=--t,..c...lltllll 

~ -0.51--+-+-++---+-t-+-H---+---+-I 

--0 •• \.0 

-25 

il! ·20 

~ 
B ·15 

iii 
:i 
i5 
l1 

·10 

;: 

m -5 

·10 -so ·100 -~ 

le - COlUCTOR CURRENT· mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

f--+-
0o ·5.o -10 -15 -20 ·25 

I B 2 • TURN Off BASE CURRENT • mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

1001-t-+--t-1 c't--~ sot-m-+A-+--t-+-f-1---1 
181 ~ 5.0mA 

182 ~ -5.0 mA 's 

~ Ml-f-+-+-'+_,-+-ii-tf-----t=,_:±::;f==i-"t~ 

~ 60H-
"' !E 
'i' 
~ ~f-l--+--t-+-1-t-+--t-+-f-1---1 

~ f-1--+--t-+-1-t-+--t--t-+~t::;j 

20~~ 'r 
\,t-1 

025 50 75 100 
TA - AMBIENT 1£MP£RATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 0 --0.1 --0.2 --0.J --0.4 --0.5 

--0.5 

IB2 ·TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

le • l mA 

Ve • ·lOV ~tt i 
I/ ~ I/ 

~ --0.4 

I Ji 
t 1 Ji 

t 1~ rr If 
I 

§ 
~ -0.3 

~ 
z 
~ -0.2 

2 
_m -0. 1 

d 
i 
,7 d 1 

0 0 --0.l --0.2 --0.J --0.4 --0.5 

I B 2 • TURN Off BASE CURRENT • mA 

!ii 
!:t 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

I Bl • TURN ON BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ -3.01----f----t----'--+--+--+-......--t .., 
~ 
z i -2.0 !--4f-A----)f<--h.-<-t--t--+----o 

~ ·1.0 l--lf-J''--71'<-+-+=l-=+--+--+--t 

I B2 ·TURN OFF BASE CURRENT· mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

_m·l.O ~ 

0 0 ·1.0 ·2.0 ·3.0 ·4.0 ·5.0 
I B 2 • TURN OFF BASE CUR RENT • mA 

·25 
le • 50mA I 1 I- SWITCHING TIME TEST CIRCUIT 

1-vc • -1ov I ] 
J j l1 

± 
j 1 t 1 -~ 

1 -20 

f L t ,.1_ / 

f I- :'J_ 

rL 
t t 1 .1 

_-;;·5.0 

·5.0 ·10 ·15 ·20 
I 82 • TURN ,OFF BASE CURRENT • mA 

1-

·25 

10-114 

Vee • +3.o v 

0.1 IJf 

v1NMv ~o 
P.W. • 500 ns 150 

t,and~<lns.,,. 

ZIN • SOQ 

Vee. ·IOV 

To Sampling scope 
Rise Time< 1 ns 
Input Z ~ 100 kQ 



FAIRCHILD TRANSISTOR 2N4121 

TYPICAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 
oor--r-r-,..-rn"TIT--,..--,..--,,.., 

VcE • ·5.0V ~ 
.2 «lt-'lc. IOmA -+-+-+++-++--~+-+-< 

~ gieL 

~ ror--t-t-t-H-+-t:l;lo,,,t._<-= __ ~,b~ . .....,.,.+-+-l 
~ ~ e '\,. 

~ ~ \ 
~ 0 l 

1---t-t-t-t-H-H+--t--t-+l-l 

> -ror--t-t-t-t+t-H+--t--t-+-l 

-~~~~-+--~~--+---+--~ 

10 JO 50 100 JOO 500 

t - Frequency - MHz 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

OUTPUT SHORT CIRCUIT 
50...-.---,.-...,.-.,-.,-,r-r--.--,-...-..--. 

r- YcEI. -510 Vt-+--+--+-+-+--+--+---1 

f " lOOMHz 

-5.0 -10 -15 -ro -25 -JO 
le - COLLECTOR CURRENT - mA 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 

2 12 Ve£ • -5.0 V 

~ 10 ic • io mA 

f • FREQUENCY • MHz 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-INPUT 

SHORT CIRCUIT 

VcE • -5.0 V 

~ 2•5!-+- f • lOOMHz -+-+->-boe-+-+-'1-4-1--l 

E I - --+--.. 
~ 2.0 

~ I-+-+--+--+-- --

~ l.51--t-+-f--+--j---j-+-+--+1-+-+---i 

~ t!=t=t~E:l=fg~00~l=f;J:~ 
~ l.O _y 
,..8 I ..-1 
0.5-~ 

0o -5.0 -10 ·15 -ro -25 -JO 
le. COLLECTOR CURRENT - mA 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL CHARACTERISTIGS MIN. 

hie Input Resistance 1.0 
hoe Output Conductance 2.0 
h,. Voltage Feedback Ratio 
hre Forward Current Transfer Ratio 50 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

"61\-~o -+-~JO-+-s~o ~~100--+-~J00~5oo 

f - FREQUENCY • MHz 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT-OUTPUT 
SHORT CIRCUIT 

O O -5.0 ·IO ·15 ·W -25 ·JO 
le. COLLECTOR CURRENT - mA 

MAX. UNITS 

E 
E 

5.0 

4.0 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

VcE • -5.0 V 
lL 

le • lOmA v 
] 
v 

-~ 
]2" lL 

y/1 L 
V1 igre 

v ::v 
JO 50 100 JOO 500 

f - FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT· 

INPUT SHORT CIRCUIT 

§ i.o>-+~l+-~I,.,-+-+--+-+->-+--+--< 
VCE • -5.0 V 

f • 100 MHz 

t-+- --+--•-+--+---+-+-->--+--+-----l 

; 
~ O.lt-+-+-t--+-+-_gt-,-+-+-1--t--+--I 
ijj 

~ t--t---~--~-+--i-----J-t----t---+-+-+-t 

0•01 o -5.o -10 -15 -ro -25 ·JO 
le - COLLECTOR CURRENT - mA 

TEST CONDITIONS 

8.0 krl le= 1.0 mA VeE = -IOV 
24 µmho le= 1.0 mA VeE = -IOV 
3.0 x10-• le= LO mA VCE = -·lOV 
300 le= 1.0 mA VeE = -lOV 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

-JO lt--11--l--rrl-t+Nl--+- _L 

~ _10 l I\ ~ v 
1 \ ~ "kV1 v 

-il.!1~.o-~-+-~~-1~0 -~~~'"'='-100· 

le - COLLECTOR CURRENT - mA 

ro 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

f • FREQUENCY - MHz 

10-115 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

!Ok ::sr ~ b. ~1;1-'&e 
~_",I ~ bJ _:'-,.:SJ'... ::s: 

·l.O ·10 
le - C0ll£CTOR CURRENT· mA 

10 

8.0 

6.0 

4.0 

2.0 

NOISE FIGURE VERSUS 
FREQUENCY 

_\_ 

1 
1 

!'-,, L1 

'c • i.o mA 

VcE • -5.0 V 

l 

Rs• lOOQ 

~o-4 10·3 ,10·2 io·1 l.O IO 1rl ia3 
f - FREQUENCY - MHz 



2N4248 • 2N4249 • 2N4250 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR~ll TRANSISTORS 

• LOW NOISE FIGURE -- 2.0 dB IMAX! at 1.0 kHz 

• HIGH CURRENT GAIN -- 250-700 at 1 DO µA 

• HIGH BREAKDOWN-- 40 11nd 60 VOLTS (MINI LVCEo 

• EXCELLENT BETA LINEARITY FROM 1 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note 11 
MAXIMUM TEMPERATURES 

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

MAXIMUM POWER DISSIPATION 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

25°C Ambient Temperature [Notes 2 and 31 

MAXIMUM VOLTAGES 
2N4248 
2N4250 

Veao Collector to Base Voltage -40 Volts 
V CEO Collector to Emitter Voltage -40 Volts 
Vno Emitter to Base Voltage -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

2N4248 2N4249 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

NF Narrow Band Noise Figure 0.7 0.7 3.0 
If = 1.0 kHz)[Note 61 

NF Wide Band Noise Figure [Note 71 1.0 1.0 3.0 
NF Narrow Band Noise Figure 0.8 0.8 3.0 

(f = 1.0 kHz)[Note 81 
hFe DC Current Gain 90 190 
hFe DC Current Gain 50 100 100 240 300 
hFe DC Current Gain 50 llO 100 250 
hFe DC Pulse Current Gain [Note 51 50 120 100 280 
BVcao Collector to Base Breakdown Voltage -40 -60 
BVees Collector to Emitter Breakdown Voltage -40 -60 
VoEO lsust) Collector to Emitter Sustaining Voltage -40 -60 

[Notes 4 and 51 
BVeao Emitter to Base Breakdown Voltage -5.0 -5.0 
leao Collector Cutoff Current IO IO 
leao (65°Cl Collector Cutoff Current 3.0 3.0 
leao Emitter Cutoff Current 20 20 
Vee (sat) Pulsed Collector Saturation Voltage -0.25 -0.25 

[Note 51 
Vae (sat) Pulsed Base Saturation Voltage -0.9 -0.9 

[Note 51 
h1. Small Signal Current Gain 

(f = 1.0 kHzl 
50 100 250 550 

h1. High Frequency Current Gain 2.0 2.0 
(f = 20 MHzl 

Cobo Open Circuit Output Capacitance 6.0 6.0 
C;bo Open Circuit Input Capacitance 16 16 

(See notes on back page) 

-55°C to 125°C 
125°C 
260°C 

0.5 Watt 
0.2 Watt 

2N4249 
-60Volts 
-60Volts 
-5.0Volts 

2N4250 
MIN. TYP. MAX. 

0.5 2.0 

0.7 2.0 
0.7 2.0 

300 
250 350 700 
250 350 
250 350 
-40 
-40 
-40 

-5.0 
10 

3.0 
20 

-0.25 

-0.9 

250 350 800 

2.5 

6.0 
16 

PHYSICAL. DIMENSIONS 

i.--..i-215 
.185 

3 LEADS 
.022 
.016 DIA. 

Base 
Lead No.2 

.100 

NOTES: All dimensions in incites 
Nlleadselectfical~isolateclfromcase 
PaclageweightisOJlaram 

UNITS TEST CONDITIONS 

dB le= 20µA Va= -5.0V 

dB le= 20µA Va= -5.0V 
dB le= 250µA Vee= -5.0V 

le= 10µA Va= -5.0V 
le= 100 µA Vee= -5.0 V 
le= 1.0 mA Va = -5.0 V 
le= 10mA Va= -5.0V 

Volts le= IOµA IE= 0 
Volts le=IOµA 
Volts le= 5.0mA la= 0 

(pulsed) 
Volts le= 0 le= IOµA 
nA le= 0 Yea= -40V 
µA le= 0 Vea=-40V 
nA le= 0 VBE = 3.0V 
Volts le= IOmA la= 0.5mA 

Volts lc=lOmA la= 0.5mA 

le = 1.0 mA Ve& = -5.0 V 

le = 0.5 mA Voe = -5.0 V 

pF IE= 0 Vea= -5.0V 
pF le= 0 VBE = 0:5 v 

* Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4248 • 2N4249 • 2N4250 

~ 

~ 
« 
~ -6.0 

" «' 
e 

COLLECTOR CHARACTERISTICS 

; -4.0 

~ F---f-:=.......,,1-

-" 

·100 

Ill 
;!; 
~ ·ID 

·~ 
~ 1 ·l.D 

" 

VCE • COLl.£CTOIHMITTER VOLTAGE • VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

I TA· 25°C 

ill " l!l' !:i g § 
l~I ~ ~ i i ~ 

J.;-' 

111. \I I\ v ..._ 
I-"" l-" 

:::I:. v 
~ 

;1.1 
D.I 
~ h ~ v: 

l.D ID 100 
COLLECTOR CURRENT • mA 

COLLECTOR CHARACTERISTICS 

' ·8.0 
~ 

~ 
~ -6.0 ..._.,_.........,, ,.,,...'-+--<--I--.;>--......... 

" 

·100 

.~ 
5 ·ID 
> 

~ 
~ 
1-1.D 
8 

VcE • COLlECTOR-EMlmR VOLTAGE - VOlTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT <frl 

~ TA· 25°C 

ill @I !:i g § 
;: ~-i!i ~ ~ ~ 

k:'. 

I IN 
-1I_ 

k1 '(/_ 
.\ ....., 

k'.l .fl,,, 

N 3.. 
YJLI 

!'-,. ~ !'- !7),. 
l.D ID 100 

COLLECTOR CURRENT • mA 

< 
E 

' ·1.6 

~ 
z 
w «·· ~ -1.2, 

" « 
0 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4248 • 2N4249 

COLLECTOR CHARACTERISTICS 

< 
E 

~ 

~ 
« 
« 
=> 

" « 
e 

COLLECTOR CHARACTERISTICS 

~ -0.8 

0 f-::;~F.=!':-:.--f-1::::;:;;1~----!""'1=-J 

; -8.0 

~ """"'F-1--::±;;...+-=F-
" ' -0.4 

Is. D 

·JO ·40 -50 
VCE • COLLECTOR-EMITTER VOLTAGE • VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

-" 

V CE • COLLECTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 

·5D 

SOD 

D 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

vT"I:Nv 

llill :rwrr 
~ 

25~ 
I-- rr 

1-1 

D.ool D.DI O.l l.D ID 50 

5. 0 

le • COLLECTOR CURRENT • mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

:1 • l.DMHz 1--1~c+·1+01~8 -+--t-+-1+--+---+-++1 ~ !=Yes· ·40V 

DD.I l.D ID 
VEB• Yes • REVERSE BIAS VOLTAGE • VOLTS le COLLECTOR CURRENT mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
. 2N4250 

~ 
~ -1.2 

" « e 

COLLECTOR CHARACTERISTICS 

~ -0.8 .,....'F-:61"~+-+--b--F'-t---r--; 

a 
" 

VCE • COLI.ECTOR-EMITTER VOLTAGE.· VOLIS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f = 1.0MHz 

161--+--+-+-+-+-+-+--+--+---I 

' 12 '\n;. 
~ __\.: 
;!; )'.... 

~-s.o ~ 
>--~~,........t---+-c~-1-·'-r·+o~~--+-+----1 

4.o l-t-t-P,..._+-+=#2N425~0::4:=;:;j 

o.._,_..._.._.._..._...__.___.___.__._~ 

D ·4.0 ·8.0 ·12 -16 ·20 
VEB• Yes • REVERSE BIAS VOLTAGE • VOLTS 

< 
E 

~ 
z 
« 
« 
=> 

" « 
e 

COLLECTOR CHARACTERISTICS 

~ -8.0 

~ v=:-1--:::.1--i=-0 

·i.O 

~ 

c: -0.8 
> 

~ -0.6 

~ 
0 
> 
z -0.4 
0 
;: 
:i 
~ -o.z 
;)i 

VcE • COLl.ECTOR·EMITTER VOLTAGE • VOLTS 

COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 
le· 101 8 

.1~ 
~ 

~ _.. 

Yc~satl .1._" 25°C H 

1.D ID 
COLLECTOR CURRENT • mA 

1-0-121 

50 

I. 0 

I 

I 

-~ 
0.000 I 

SOD 

z 

~ 400 

~ 
~ 

=> .. 200 

" " 
100 

~ 

0 

r 
··~ 

z 
z 

~ 

2S 50 75 100 125 .150 
TA • AMBIENT TEMPERATURE • "C 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR.CURRENT 

lfcE • -5.0V fil.1 A 

~b~ 

0.001 D.Dl D.I l.D ID 50 

5.D 

1.0 

~ 
!!! 
u O.I 

I 
g D.DI 

~ 
' D.001 

l6 
.!,' 

le • COLLECTOR°CURRENT • mA 

COLLECTOR CUTOFF CURRENT 
VERSUS ~MlllENT TEMPERATURE 

!=Yes· -40V 

£ 

vz z 
L..c 

z 
lL 

D.0001 
25 50 75 100 125 150 

TA • AMBIENT TEMPERATURE • °C 



FAl.RCHILD TRANSISTORS 2N4248 • 2N4249 • 2N4250 

~ 10 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

i 5.0 f---+-t-++-+-+-+-1+--+--+-l-'-t----,I 0,05 

I~ 0.1 "'-,,__.:.w__,_~~~-'-..,C_J....LI.--' 
~ 0.001 0.01 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ 
~ 

IOOL-L..L.LL.......L.......L~~...l>L~-'>.......Ll'...J.::t..I...__~ 
0.001 0.01 0.1 

le CQLLECTOR CURRENT , mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

1.0 

G: 00~00~1~~~0.~01~~~0~.l~~~l.g.ooi11 
le COLLECTOR CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4250 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

COLLECTOR CURRENT - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

8.0 .----,--r-T---,---r--....,-..,.--..,.---., 

v~E • -~.ov 1 

BANDWIDTH• 15.lkHz-1 

o,___,_.J......J.--'----'--'-'--'--'--' 
I.Ok 5.0k lOk SOk lOOk 

Rs SOURCE RESISTANCE - OHMS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

0.01 0.1 

COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

le - COLLECTOR CURRENT mA 

NOISE FIGURE 
VERSUS FREQUENCY 

VCE • ·5.0V ~ 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4249 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

8.0 

6.0 

4.0 

1.0 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

VcE • -5.0V ---j 

BANOWITH • 15.lkHz--I 

cs: f-----j 

~· ~...,. 

~~ 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

0.1 

le COLLECTOR .CURRENT - mA 

1.0 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

1.0 

IC COLLECTOR CURRENT - mA 

NOISE FIGURE 
VERSUS FREQUENCY 

10 
VcE • -5.0V I/ ~\ 

~ v 
~ 
"O 8.0 

~ 

~ 6.0 

10 

10 

~ 

~ ~~ 

~ 1 
~ lc•250µA, Rs•5kQ 

~ vY J7 ~ N.. I I I ~ 

~ 4.0 

2.0 
,...,, 

0 
I.Ok 2.0k ,5.0k !Ok 20k 

Rs - SOURCE RESISTANCE 

./[/'" 
71 

50 k lOOk 

OHMS 
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~ 2.0 

0 
10 

,,.,. le • 500llA, Rs· 1 kQ 
~-,..: ~ 

le ·20µ11, Rs· lk~ 
...L 1 ...L 

100 1 k 10 k 100 k JM !OM 

f • FREQUENCY - Hz 



FAIRCHILD TRANSISTORS 2N4248 • 2N4249 • 2N4250 

SMALL SIGNAL CHARACTERISTICS If = 1 kHzJ 

2N4249 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. 
h •• 
h .. 
h1. 

NOTES: 

Input Resistance 2.5 8.0 17 6.0 10 20 kn le= 1.0 mA 
Output Conductance 5.0 19 40 5.0 25 50 µmho le= l.OmA 
Voltage Feedback Ratio 10 10 xlQ·• le= 1.0 mA 
Small Signal Current Gain 100 250 550 250 350 800 le= 1.0 mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4248•2N4249•2N4250 

! 100 

_u 

;: 10 

:3 
~ 
g 
~ 1.0 

~ 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

IC - COLLECTOR CURRENT - mA 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 

VcE • -5.0V 

TA • 25°C 
•oe 

(~ l.OkHz 

~ ~. IZ 

•1.rs;: z .,, 
P~ 

v ~ 
~ 
u 
iii 0.1 ~ 

~ 
~ 0.01 

0.1 0.2 0.5 1.0 2.0 5.0 10 

'c - COLLECTOR CURRENT - mA 

l'.: 
iii 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

~ 0.7 f--+-+-+--+--+--+--+---+--+--1 
< 

~ 
0'5 ~o ~....,_5~.o~-_..,.10~~;~5 ~--zo~~-25 

VcE - COLLECTOR·EMlmR VOLTAGE - VOLTS 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

(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. 

VCE. = -5.0V 
VCE. = -5.0V 
Ve•= -5.0 V 
VCE. = -5.0V 

(3) These ratings give 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}. 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) Rs = 10 kO, Power Bandwidth of 150 Hz. 
(7) Rs= 10 kn, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 
(8) Rs = 1.0 kO, Power Bandwidth of 150 Hz. 

FAIRCHILCJ 
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2N4257 · 2N4258 
PNP ULTRA HIGH-SPEED LOGIC SWITCHES 

FEATURES 

• LOW STORAGE TIME - r, = 20 ns (Max). 

• LOW CAPACITANCE- Cobo = 3.0 pf !Max), C,bo = 3.5 pf CMaxJ. 

• HIGH FREQUENCY - fr = 700 MHz (Minl. 

• LOW SATURATION VOLTAGE-Ve.Csatl = -0.15 V !Max)@ le= 10 mA 

* Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

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

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperatures [Notes 2 and 31 

at 25°C Free Air Temperature !Notes 2 and 31 

Maximum Voltages 
Veeo Collector to Base Voltage 
VeEO Collector to Emitter Voltage !Note 41 
Veeo Emitter to Base Voltage 

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

2N4257 
SYMBOL CHARACTERISTIC MIN. TYP. 

T, Charge Storage Time !Note 61 11 

too Turn On Time !Note 61 9.0 

toll Turn Off Time !Note 61 12 

h,. High Frequency Current Gain (f = 100 MHz) 5.0 11 
h,. High Frequency Current Gain Cf = 100 MHz) 
Cobo Common Base, Open Circuit 2.0 

Output Capacitance 
c,bo Common Base, Open Circuit 2.4 

Input Capacitance 
hFe DC Pulse Current Gain !Note 51 15 40 
hFe DC Pulse Current Gain !Note 51 30 67 
hFe DC Pulse Current Gain !Note 51 30 80 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 -0.08 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 -0.2 

SILICON PLANAR"ll EPITAXIAL TRANSISTORS 

-55°C to + 125°C 
+ 125°C Maximum 
+ 260°C Maximum 

2N4257 
-6.0 Volts 
-6.0 Volts 
-4.5Volts 

MAX. 

15 

15 
15 

3.0 

3.5 

120 

-0.15 
-0.5 

0.5 Watt 
0.2 Watt 

2N4258 
-12 Volts 
-12 Volts 
-4.5 Volts 

2N4258 
MIN. TYP. MAX. 

13 20 

9.0 15 
14 20 

7.0 13 
2.0 3.0 

2.4 3.5 

15 40 
30 67 120 
30 80 

-0.08 -0.15 
-0.2 -0.5 

PHYSICAL DIMENSIONS 

.215 DIA__..~---< 
.185 . 

3 LEADS 
.022 DIA 
.016 . 

.100 

Base 

Collector 

NOTES: All dimensions in inches 
All leads electricaly isolatecl from case 
Package weight is 0.31 gram 

' 
UNITS TEST CONDITIONS 

ns le:::::: 10 mA lei:::::: 10 mA 
le2:::::: -10 mA 

ns le::::: 10mA lei :::::: 1.0 mA 
ns le:::::: 10 mA le1 :::::: 1.0 mA 

le2:::::: -1.0mA 
le= lOmA Vee= -5.0V 
le= 10mA Vee= -10V 

pf Vee= -5.0 V le= 0 

pf le= 0 Vee= -0.5V 

le= l.OmA Vee= -0.5V 
le= 10mA Vee= -0.3V 
le= 50mA Vee= -1.0V 

Volts le= 10 mA le= 1.0 mA 
Volts le= 50mA le= 5.0mA 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4257 • 2N4258 

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

2N4257 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

Vee (sat) 
Vee (sat) 
Ices 
Ices 
Ices ( + 65°C) 
Ices (+65°Cl 
Vceo !sust} 
BVeeo 
BVces 
BVceo 

Pulsed Base Saturation Voltage [Note 51 
Pulsed Base Saturation Voltage [Note 51 
Collector Reverse Current 

- 0.8 - 0.88 - 0.95 
-1.16 -1.5 

0.02 10 
Collector Reverse Current 
Collector Reverse Current 0.3 5.0 
Collector Reverse Current 
Collector to Emitter Sustaining Voltage [Notes 4 and 51 -6.0 
Emitter to Base Breakdown Voltage -4.5 
Collector to Emitter Breakdown Voltage -6.0 
Collector to Base Breakdown Voltage - 6.0 

2N4258 
MIN. TYP. MAX. 

-. 0.8 - 0.88 - 0.95 
-1.16 -1.5 

0.02 10 

0.5 5.0 
-12 
-4.5 
:_12 
-12 

TYPICAL ELECTRICAL CHARACTERISTICS 

UNITS TEST CONDITIONS 

Volts le = 10 mA la = 1.0 mA 
Volts le = 50 mA la = 5.0 mA 
nA Vee= -3.0V Vee= 0 
nA Vee= -6.0V Vae = 0 
µA Vee= -3.0V Vae = 0 
µA Vee= -6.0V Vae = 0 
Volts le = 3.0 mA · la.= 0 
Volts le= 0 le= 100 µA 
Volts le = 100 µA Vae = 0 
Volts le = 100 µA le = 0 

2N4257 2N4258 

COLLECTOR CHARACTERISTICS* 

... ' ~4.il-hHl'-ft1H---+-+-I i! ~ ~ 
~ "'6.0 ·=-~---l--+--1--1--1 ~ 
~ ,,.....___._,.._...,~ ...... _,__,___. 1!l 
e g 
~ -4.0 l,,C.-h.A- ~~i<+--¥--+-1-1--+--+--I ~ 

~ 

-4.0 -12 -16 -20 

V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

~ 
~ -6.0 

g 
!3 -4.0 

8 

o.._.i.....i.....i......._.._.._..L.....L......J..._J 
0 -4.0 -8,0 -12 -16 -20 

V CE - COillCTOR-EMI TIER VOLTAGE • VOLTS 

160 

DC PULSED CURRENT GAIN·.· 
VERSUS COLLECTOR CURRENT . I!?. -1,0 

140 

z 
~ 120 

~ 100 

B 
~ 80 
;;> 
g 60 

20 

VcE • -J.OV 

.)' 
i;/ y 

--~~~ ]/ ~,. 

J7 v 
~ 

r\ 
'\ 

g 
' -0.5 
~ 
~ 
g 
~ -0.2 

"' ;:; 
i= -0.l 
;:i; 

15 
~ -0.05 

;:::-0.02 

>~-0.01 

COLLECTOR CHARACTERISTICS* 

VcE - COillCTOR-EMITIER VOLTAGE - VOLTS 

-0.40 
VCE - COLLECTOR-EMITTER VOLTAGE- VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

;~:JTB 

L 
~ 

r 
~ v TA • 65°C-;:::: 

TA • 25°c 

0 
-0.01 -0.I -1.0 -10 -100 -0.1 -1.0 . -10 ·100 

le • COLl£CTOR CURRENT - mA le - COLl£CTOR CURRENT - mA 

• Single family characteristic on Transistor Curve Tracer. 

i! 

~ !ii -6.0 ttr¥--Y--t7'!-7..:l'Y--t-r-thttt--r--1 

" g 
~ ·4.0 

1-7~+...-t"'---t-~'l-~"l--tt-+-l 

VcE - COillCTOR-EMITIIR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

VcE · COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 

160 
; VERSUS COLLECTOR CURRENT., 

VcE • ·J..OV 
140 t-t-++t----t---t-++i--i--t-+-1+-l 

le - COLLECTOR CURRENT - n'IA 
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COLLECTOR CHARACTERISTICS* 

i! 

i ~l--+--+--+--~&-£~F-1~'-:-l 
1!l I -20 l--f,--1f->I ~~-1-~-l-""'I==! 
-" 

-0.3 -0.4 -0.5 

VcE • COillCTOR-EMITTER VOLTAGE - VOLTS 

"D.I -0.2 -0.3 -0.4 -0.5 
VCE -. COLLECTOR-EMITTER VOLTAGE • VOLTS · 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT · 

0 

ic 1·Wa 
-z; 
v 

.i;~w 

~ I~ o~ +-'t> 
~,. 

_.::_ 

I. 
·1.0 ·ID ·100 

le - COLLECTOR CURRENT ~ mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 

-«> 

' I -~ 
I -20 

.,!,' 
-10 

BASE CHARACTERISTICS* 
TA• 25°C 

18 • -2.0m~ t--·l2mA 

j·Omi-1 t-·ttmA 

-8.0mA- 'i- l--20mA 

1 
-0.4 -0.8 -l.2 -1.6 -2.0 

VBE - BASE-EMITTER VOLTAGE -VOLTS 

COLLECTOR REVERSE CURRENT 
VERSUS 

COLLECTOR-EMITTER VOLTAGE 

0':-'-:':-'-:~~~..._..._~ 
-1.0 -3.o -5.o -1.0 -9.o -n 

VCE • COUfCTOR·EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

'Is. Z.6~t"I. 
w z.z !--\.+--~+--+--+--+--+--+--~ 
~ N 
~ rs: C5 1.8 

~ I-+- liq,"-l-~-+--+--+--+--1--1---l 
J.4 <: •o!-r--lr---1---t--t--t 

-z.o -4.0 -6.0 -8.0 

REVERSE BIAS VOLTAGE· VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

-JO 

I!? 4.0 ...----.--.,.----.-~-~~~ 

g 

l.O 1.0 
'a1 - TURN ON BASE CURRENT - mA 

BASE CHARACTERISTICS* 

.,!,' lO 1--1--+-+--JH-llllf-+--+--+--+---l 

VBE - BASE-EMITTER VOLTAGE • VOLTS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

50 E=i==r:=E=i===i===a 
' 10+---+--+--+--+---+---l 

~ ~ ... ·.·~~-~-~+---+---< 
Ouu~ I _/ - 0 J J.<::_ ..... ··~c.'-

~ 

· z ......... · 

100 

50 

20 

····· 

TA • AMBIENT TEMPERATURE • °C 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

Jii- -1.51 T 
le· Jo 181 ·Jo 181 H 
VsElol z o H IS.. 

~ I 
1 ~ t,H 

~ 
-.... 
~ 

~ 10 
;; 
:= 
~ 5.0 

1.0 

t.to 

-- ~ ~ rs t, 

l 1N 
1.0 5.0 10 20 50 

I c -COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

1!i 5.o +----+--+-+-1-+n+'1++---+vri---l-l 

\ .20~ V1 ~ 1.0 
8 
~ 

l.O ;;<; 
;;;; 
z 0.5 
~ 

~,IJJv~ 
Lr-__ .,....-1,H ~s~ ~ 

~ 

0.1 

O, l.____,, ~j...-1--'--'--"-'-'J"'-'-'-JJ --'----'-'--' 
1.0 2.0 5.0 IO 20 50 

le - COLLECTOR CURRENT - mA 

• Single family characteristic on Transistor Curve Tracer. 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -l.3 rt ! -r-n··r-t,--+-+++--+--+-+++IL'--l 

g -i.i I I Y1 f7 
~ 1-+H -- -- 1L 
~ I TA•15°C.A" 
~ -0. 9 r--rt--tt--t--t---t-t-1,__-1>".LJ'-h"'"""+t---1 

~ V1_.% v-r ~ TA • 65°C 
"'-0.71--t+-±:J;..--F'-+-t.HF-i~t-+l-t+--l 
~ _.H ~ 

> -0.5 f---1-1 l 

~ 
"' ~ 
;; 

-0.l -0.2 -0.5 -1.0 -1.0 -5.0 10 20 50 100 

-2.0 

le - COLlECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 

.i.1 -1.0 -10 -100 

le -COLlICTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

15r---~-.-----.r----r--. 
le ;:; IO mA 

181 :::: 162 ;:; l.OmA -+--·t--....--,--'--i 
Vee. -l.SV 

~ 5.0 F!t:::::f;;;:~9~;t;;;;j 

~;~o-~-;----+--~5~0-~___,,100 

TA - AMBIENTTEMPERATURE - "C 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 
0.5 1 v t, • J1 ns 

L 8.0ns 7 
~ 0.4 t--l--++-l--+-!Zl-+--+--+--+-.L--+-)7 ......... 

§ o.3 t--+1-+J.+-+v+-.L-+-->--+~~·o ".._kd__,_-+--< 
~ _L L 
z l!V k:::J 
~ o.2 ,__.....,,r /,...._V,_.,....--+--+--+-+--+---< 
~ .JL .L. J.O l!-

v ~ 0.1 t--t-t-+-= ...... F-+-+-+-:r+--l 
~ Yee ·-l.5v 

le .. l.O mA 

0 0~~0~.1~~0~.1-'--o~.J-'--o~.4-'---'o.s 

I B 2 - TURN-OFF BASE CURRENT - mA 



FAIRCHILD TRANSISTORS '2N4257 • 2N4258 

TYPICAL ELECTRICAL CHARACTE,RISTICS 

NOTES: 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

0 0'---'--1~.o--'-2.~o-'--3~.o--'--'4.~o--'-__.,,5,o 

'B2-TURN-OFF BASE CURRENT- mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

5.o~~~-~~~~--,[7~~ 
Vcc·-1.SV 1 
le • 10 mA +z-+-+--!--+-+lZ-++-1--< 

~ 4.01--+-+--+1--+--+--+L-l'-'!---1--l 

~ 11$1 v 
El 3.0 ~-t1j-.-+--1--1>-++-7--+-+-+--I 

~ t--+--t#--+--+-·~·~~1-+---t__,e-t--
! 2.01--+-fl--t--t-l~'--+-+-f__,!--~ 
~ I I / 

L ~ ~ _-;;. 1.01---1~2--+--4~--+v~:.....+--+--+--1 

00'---'--~1.o--'-2.~o-'--3~.o--'--'4.~o-'--'s.o 

'B2 -TURN-Off BASE CURRENT- mA 

TURN ON AND TURN OFF 
TEST CIRCUIT 

Yee Vee= -1.sv 

2.2k 130 

VIN 10.l•F 
P. W. = 240ns 
Z1N = 50 51'1 
t,s I.On• 

TO SAMPLING SCOPE 
Z1N~lOOka 

tr<l.Ons 

!l!I! 
Vee= GROUND 

V1N = -5.BV 

TOFF 
vBB = -e.ov 
V1N =+9.8V 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

t5 • 20 ns V 15 ns;:zJ V 
i!i 8.0 t--+-+--fr---+--¥--+--t__,-7"+--t l LJ 1onsz 

2.0 4.0 6.0 8.0 

I B z - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

10 

10 .--.~--'B,_A_SE~CU~R~R_EN~t_S -~~!7~ 
y•8ns JZ 

1 6.0h• 1 IL 1! 8.0 t--+-+,+-+-.-,!Ll--l-+-+--!--11'--t--l 
4.0n'L_ 

Yin= +9.0V _rL_ 
P.W. = 240ns 
Zin= 500 
tr ~1.0ns 

I B 2 • TURN-OFF BASE CURRENT - mA 

CHARGE STORAGE 
TIME TEST CIRCUIT 

VBB = -lOV Vee = -3.0V 

O.luF 

t 5100 

390'Q 

tc~1omA, l91.o::tOmA, le2~-10mA 

Zin2'.100kn 
tr<l.Ont 

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

1! 

i 
!!i ... 
IH 
:ii 
z 
~ 
~ 
m 

0.4 

0.3 

0.2 

0.1 

00 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I rz 
1 I/ 40n~ 
I/ L ~L 

V / Vcc'-1.5V 

le· l.O IRA 

0.1 0.2 0.3 0.4 0.5 

182 - TURN-OFF BASE CURRENT- mA 

PROPAGATION DELAY TIME 
. VERSUS 

COLLECTOR SUPPLY VOLTAGE 
8.0 .-----,--,.--...---.--~-., 

~ 6.0 l---+--t---+--+-v.,,C...LJ--1---l 

~ L 
i! 4.o t--__,k..._--t_,,,L<-+V--+---+---1 I t----+-~-+-v--+-- Rl. 200 a-+--

' 2.0 t----+--+---+---+---+---< 

-2.0 -4.0 ~.o 

Vee - COU£CTOR VOi.TAG£ - VOLTS 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 

OF PROPAGATION DELAY 
Vee 

RL( ____ _ 
~-----

1---- N ~.;;N;;o;--1 
1 

tpct = 2Nt;;' 

(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 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). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact values of 10 181 and 18,. 
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2N4274 • 2N4275 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 

• HIGH FREQUENCY CURRENT GAIN - - fr = 400 MHz Ml~. 

• LOW CAPACITANCE- - Cobo = 4 pf MAX. 

• LOW CHARGE STORAGE TIME--Ts= 13 ns MAX. 

• LOW Vcelsatl - - 0.2 VOLT MAX. @ 10 mA 

ABSOLUTE MAXIMUM RATINGS !Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction. Temperature 
Lead Temperature !Soldering: 10 sec Time Limit) 

Maximum Power Dissipation 

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

Maximum Voltages and Current 

Vct0 Collector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage 
Vet0 Emitter to Base Voltage 
le Collector Current (10 µs Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS C25°C Free Air Temperature unless otherwise noted) 

2N4274 
SYMBOL CHARACTERISTIC MIN. TYP. 

hFe DC Pulse Current Gain (Note 5) 35 66 
hFE DC Pulse Current Gain (Note 5) '30 71 
hFe DC Pulse Current Gain (Note 5) 18 45 
Va& (sat) Base Saturation Voltage !Note 5l 0.72 0.80 
Va& (sat) Base Saturation Voltage (Note 5 l 0.74 0.85 
Vae (sat) Base Saturation Voltage l Note 5) 0.90 
Vae (sat) Base Saturation Voltage (Note 5) 1.10 
Yee (sat) Collector Saturation Voltage (Note 5 l 0.14 
Vee (sat) Collector Saturation Voltage (Note 5 l 0.12 
Ve& (sat) Collector Saturation Voltage (Note 5l 0.17 
Ve& (sat) (65°C) Collector Saturation Voltage (Note 5 l 0.19 
Ve& (sat) Collector Saturation Voltage (Note 5) 0.28 

Notes and Additional Electrical Characteristics on page 2 

-55°C to +125°C 
125°C Maximum 
260°C Maximum 

0.5 Watt 
0.2 Watt 

2N4274 2N4275 

30Volts 40Volts 
30 Volts 40Volts 
12 Volts 15 Volts 

4.5 Volts 4.5 Volts 
500mA 500mA 
lOOmA lOOmA 

2N4275 
MAX. MIN. TYP. MAX. 

120 35 66 120 
30 71 
18 45 

0.85 0.72 0.80 0.85 
1.00 0.74 0.85 1.00 
1.15 0.90 1.15 
1.60 1.10 1.60 
0.20 0.14 0.20 
0.18 0.12 0.18 
0.25 0.17 0.25 
0.30 0.19 0.30 
0;50 0.28 0.50 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO·l06) outline 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

.222__, __ _ 

.192 

I I .240 
\I MAX. 

II -i j 1 -.,...,,..... 

3 LEADS 

:~~iDIA. 
~~~~MIN. 

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gr1;m. Package 
is electrically non·conductive material 

TEST CONDITIONS 

le= lOmA Vee= l.OV 
le= 30mA Vee= 0.4 V 
le= lOOmA Ve = 1.0V 
le= lOmA = l.OmA 
le= lOmA = 3.3mA 
le= 30mA = 3.0mA 
le= lOOmA = lOmA 
le= 10mA = 1.0mA 
le= lOmA = 3.3mA 
lc=30mA = 3.0mA 
le= lOmA = l.OmA 
le= lOOmA = lOmA 

• Planar is a patented Fairchild process. 

FAIRCHILC 
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FAIRCHILD TRANSISTORS 2N4274 • 2N4275 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4274 2N4275 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. High Frequency Current Gain 
If= 100 MHzl 

4.0 6.75 4.0 6.75 le= 10mA Vee= 10V 

Cobo Output Capacitance 2.3 4.o 2.3 4.0 pf 1. = 0 Vea= 5.0V 
leES Collector Reverse Current 0.05 0.40 0.05 0.40 µA Ve•= 20V Va.= 0 
leao (65°Cl Collector Cutoff Current 1.0 10 1.0 10 µA 1. = 0 Vea=20V 

BVe•s Collector to Emitter Breakdown Voltage 30 40 Volts le= lOµA Vae = 0 
BVeao Collector to Base Breakdown Voltage 30 40 Volts le= 10.µA 1. = 0 
Vero (sustl Collector to Emitter Sustaining Voltage 12 15 Volts le= lOrilA la= 0 

(Notes 4 and 51 (pulsed) 

BVuo Emitter to Base Breakdown Voltage 4.5. 4.5 Volts le= 0 le= lOµA 
T, Charge Storage Time Constant (Note 6) ·1.0 13 1.0 13 ns le= la, z 10 mA, luz -10 mA 

ton Turn On Time (Note 6) 8.0 12 8.0 12 ns le z 10 mA, I., z 3.3 mA 

to ff Turn Off Time (Note 6) 7.0 12 7.0 12 ns le z 10 mA, la1 z 3.3 mA, 
la2Z -3.3mA 

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 125°C and junction to case thermal resistance of 200"C/watt (derating factor of , 5.0 mW/°C). Junction to ambient thermal resist-

ance of soo•c;watt(derating factor of ·2.0 mW/°C. 
(4) Rating refers to a high-current point where ~ollector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle =1%. 
(6) See switching circuits for exact value of le, 1a1, and 1a2• 
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FAIRCHILD TRAN:SISTORS 2N4274 • 2N4275 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4274 • 2N4275 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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AVERAGE PROPAGATION 
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2N4313 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR* II EPITAXIALTRANSISTOR 

• LOW STORAGE TIME- - ,., = 20 ns IMAX> 
• LOW TURN ON TIME - - t,, = 20 ns (MAXl 
• LOW TURN OFF TIME - - t. .. = 25 ns IMAX) 
• HIGH FREQUENCY - - fr = 700 MHz !MIN) 
• LOW CAPACITANCE - - C.bo = 4.5 pf IMAX) 
• LOW SATURATION VOLTAGE - - Ye, 1 .. 11 = 0.13 V IMAXl @ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 
Maximum Temperatures 

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

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

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

Maximum Voltages and Current 
Veao Collector to Base Voltage 
Yao Collector to Emitter Voltage [Note 4] 
Veao Emitter to Base Voltage 
Vas Collector to Emitter Voltage 
le Collector Current [Note 21 

-55°C to + 125°C 
+125°C 
+260°C 

0.5 Watt 
0.2Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 
-12 Volts 

lOOmA 

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

SYMBOL CHARACTERISTICS MIN. Typ. MAX. 

Yc.lsatl Pulsed Collector-Emitter Saturation Voltage [Note 5l -0.07 -0.13 
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.10 -0.19 
Ve, (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.25 -0.45 
h,. High Frequency Current Gain (f = 100 MHZ) 7.0 12 
c.bo Common Base, Open Circuit Output Capacitance 3.3 4.5 
C;bo Common Base, Open Circuit Input Capacitance 3.8 6.0 
Ices Collector Reverse Current 0.05 50 
Ices (65°Cl Collector Reverse Current 0.002 10 
T, Charge Storage Time [Note 6, Figure ll 15 .iO 
t... Turn On Time [Note 6, Figure 2l 10 20 
t,,, Turn Off Time INote 6, Figure 2l 15 25 
td Delay Time [Note 6, Figure 2l 4 10 
t, Rise Time [Note 6, Figure 2l 6 15 
t. Storage Time [Note 6, Figure 21 12 20 
t, Fall Time [Note 6, Figure 2l 3 15 

Additional Electrical Characteristics on page 2 

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

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

.100 

NOTES: All dimensions in inches 

UNITS 

Volts 
Volts 
Volts 

pF 
pF 
nA 
µA 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Emitter and base leads are gold-plated nickel 
Collector lead is gofd·plated KOVAR 
Package weight is 0.31 gram 

TEST CONDITIONS 

le= 10 mA I,= 1.0 mA 
le=30mA I,= 3.0 mA 
le= 100 mA I,= 10 mA 
le= 30 mA Yee= -10 V 
le= 0 Yea= -5.0 V 
le= 0 v •• = -0.5 v 

Vee= -10 V v.. = 0 
Vee= -10 V Vea= 0 

le::::: 10 mA 111:::::: I.,::::::: 10mA 
le::::::: 30 mA 111 ::::::: 3.0 mA 
le::::::: 30 mA 111 ::::::: I,, ::::::: 3.0 mA 
le::::::: 30 mA 111::::::: 3.0 mA 
le::::::: 30 mA 111::::::: 3.0 mA 
le::::::: 30 mA 111 ::::::: 182 ::::::: 3.0 mA 
le::::::: 30 mA 111 ::::::: I,, ::::::: 3.0 mA 

" Planar is a patented Fairchild process. 

(3) These ratings give 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). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(6) See switching circuit for exact values of 10 111 , and 1.,. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA. (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N4313 

ELECTRICAL CHARACTERISTICS {25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

v .. {satl Pulsed Base-Emitter Saturation Voltage -0.88 -0.92 Volts le= 10 mA la= 1.0 mA 
v .. {satl Pulsed Base-Emitter Saturation Voltage -0.8 -0.93 -1.15 Volts le= 30 mA la= 3.0 mA 
VaE {sat) Pulsed Base-Emitter Saturation Voltage -0.95 -1.14 -1.5 Volts le= 100 mA la= 10 mA 
Vero (Ml Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 Volts le= 10 mA 1, = 0 

{pulsed) 
BVcao Collector-Base Breakdown Voltage -12 Volts le= 100 µA IE= 0 
BVEao Emitter-Base Breakdown Voltage -4.5 Volts IE= 100 µA le= 0 
h .. DC Pulse Current Gain 18 44 le= 1.0 mA Ve,= -0.5 V 
hFE DC Pulse Current Gain [Note 51 30 55 le= 10 mA VcE = -1.0 V 
hFE DC Pulse Current Gain [Note 51 30 63 120 le= 30 mA VCE = -0.5 v 
h .. DC Pulse Current Gain (Note 51 25 55 le= 100 mA Vee= -1.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N4313 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N4313 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 
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COLLECTOR REVERSE CURRENT 
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2N4354. • 2N4355 • 2N4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH BREAKDOWN •••••••• -60 AND -80 VOLT (MIN) LVeEo 
• EXCELLENT BETA LINEARITY • • • FROM 100 µA TO 500 mA 
• LOW NOISE FIGURE • • • • • • • 3 dB (MAX) AT 1.0 kHz 
• LOW VeE(satJ • • • • • • • • • • • 1.0 VOLT (MAX) AT le = 1.0 A 
• COMPLEMENTARY WITH 2N3567,2N3568,2N3569 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

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

at 25°C Ambient Temperature 

Maximum Voltages 
Vc80 Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

-55°Cto +125°c 
125•c 
2&0°c 

2N4354 
2N4355 
-60Volts 
-60Volts 
-5.0Volts 

O.BWatt 
0.35 Watt 

2N4356 
-80Volts 
-80Volts 
-5.0Volts 

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

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hie High Frequency Current Gain 

(f = 100 MHz) 
BVcso Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 

VeEO(sus) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

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

VBE(satl Pulsed Base Saturation Voltage 
(Note 5) 

VBE(ON) Pulsed Base Emitter "ON" Voltage 
(Note 5) 

Additional Electrical Characteristics on Page 2 

NOTES: 

2N4354 
MIN. TYP. MAX. 

25 110 
40 120 
50 120 500 
40 115 
30 110 
1.0 2.0 5 .. 0 

-60 
-5.0 
-60 

2N4355 2N4356 
MIN. TYP. MAX. MIN. TVP. 

60 180 25 160 
75 200 40 180 
100 200 400 50 180 
75 190 40 170 
75 170 30 160 
1.0 2.0 5.0 1.0 2.0 

-60 -80 
-5.0 -5.0 
-60 -80 

-0.5 -1.0 

-1.2 

-1.05 -1.20 • 

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

MAX. 

250 

5.0 

UNITS 

Volts 
Volts 
Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

.JEDEC (TD·l05) outline 

.240 

u....,+--n--Tr"-r· 
3LEADS n n n_J.500MIN. 

:8rn DIA. LI LI LI 

NOTES: Alt dimensions in inches 
Leads are gold·Dlated kovar 
Package iselectncatly Non· 
conductive material 
Package weight is 0,66gram 

TEST CONDITIONS 

le= lOOµA VeE =-lOV 
lc=lmA VcE = -lOV 
le= 10 mA VeE =-lOV 
le= lOOmA Vce=-lOV 
le= 500 mA VeE = -lOV 
le= 50mA VcE= -lOV 

l.c = 10µ.A IE=O 
lc=O IE= 10µ.A 
le= 10 mA la=O 

(pulsed) 
le= 1.0A 18 = lOOmA 

le= 1.0A 18 = lOOmA 

le= l.OA VcE = -1.0 V 

*Planar is a patented Fairchild process. 

(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 .tiimperature of 125°C and junction to case thermal resistance of125°C/Watt (derating factor of8.0 mW/°C); junction to ambient thermal 

resistance of 286 °C/Watt (derating factor. of 3.5 inW/ °C). 
(4) Rating refers to a high current point where· collector to emitter wltage is lowest. 
(5) Pulse Conditions: length= 300 µs; dutY 'cycle= 1 %. 
(6) See switching circuit for exact values of le, ll1, and le2. 
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FAIRCHILD TRANSISTORS 2N4354 • 2N4355 

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

SYMBOL CHARACTERISTIC TYP. MAX. 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.10 -0.15 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.25 -0.5 
VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -0.9 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -1.1 
VBE(ON) Pulsed Base Emitter "ON" Voltage (Note 5) -0.95 -1.1 
lcso Collector Cutoff Current 0.2 50 
leso(+75oC) Collector Cutoff Current 0.02 5.0 
1680 Emitter to Base Current 1.0 100 
ccb Collector to Base Capacitance (f = 1.0 MHz) 15 30 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 75 110 
ton Turn-on Time (Note 6) 23 100 
to ff Turn-off Time (Note 6) 200 400 

NF Noise Figure (f = 1.0 kHz) 1.0 3.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS'" 
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*Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS" 
500 

400 

v~ :01 ... 
1--f-<>~ 
~y ~ //Ji j--" 

300 l~ 1--t==r-~ 
-1.5 mA 

200 Wv'1 ·l.JmA 
v~ I 

-o.51 mA 
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COLLECTOR CHARACTERISTICS" 
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w ~ -1.)mA 
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• 2N4356 

-'"' 

_<> 

UNITS TEST CONDITIONS 

Volts le= 150 mA IB = 15 mA 
Volts le= 500mA 18 = 50 mA 
Volts le= 150 mA 18 = 15 mA 
Volts le= 500 mA 18 = 50 mA 
Volts le= 500 mA VeE = -0.5V 
nA IE= 0 Vcs = -.50V 
µA IE= 0 Vcs=-50V 
nA le=O VEB = -4.0V 
pf le=O Vcs = -IOV 
pf le=O VEB = -0.5 v 
ns le~ 500 mA 181 ~ 50 mA 
ns le~ 500 mA 181 ~ 50 mA 

162 ~ -50 mA 
dB le= 100 µA Vee= -lOV 

R5 = 1.0 kll 

BASE CHARACTERISTICS* 
1000 

I J~BO ~ T TA • 2S°C 
t--~ t--

I ·100 mA 
800 -40 m 

l 
-20 mA 

200 
18 --10 mA 

0 
0 

1 
-0.4 -0.8 -l.2 -l.6 -2.0 

VgE - BASE-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS'" 
1000 

:f~lOOmA TA· 75°C 

fl -40 

-lo mA 

if 
T 

200 
j" 

m 
-0.4 -0.8 -l.2 -l.6 -2.0 

VBE - BASE-EMITTER VOLTAGE -VOLTS 



FAIRCHILD TRANSISTORS 2N4384. • 2N4355 • 2N4356 

COLLECTOR SATURATION VOLTAGE 
.VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N4354 • 2N4355 • 2N4356 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL CHARACTERISTICS TYP. UNITS TEST CONDITIONS 

hie Input Resistance 800 SJ le= lOmA 

hoe Output Conductance 75 µmho le= lOmA 

hre Voltage Feedback Ratio 180 x10-6 le= lOmA 

hie Small Signal Current Gain 140 le= lOmA 

TYPICAL 25 WATT POWER AMPLIFIER 
USING THE 2N4354 IN THE DRIVER STAGES 

150k0 _,.. 

+llOpF 

,.,. 

f •n~ rsov 
"::' 180k0 lOkO 1.0kO 

+44V 

~ 

....... 02 ,..... 06 
::F 43pF 2N4354 2N5003' 

..... Q4 2N3568 

0 

2N3568 )» 6800 ~ 0.470 

.2211F~~ov -K;o1 
2N3567 lOkO 500pF 50V 

'"1'. 03 -1/'· +_.L 
II l.OkO 

~0.470 

Os 2N4354 

~ 

Q7 
220 RL= 

1000: 
~ 

2N5002' 

330k0{ 
6.8k0 

6.8k0 1.0kO 

lOOkO 
8.00 

+_, j::; 50pF SOY * O.lpF 

~ 
'.OR EQUIVALENT SILICON OUTPUT TRAN.SISTOR 
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FT4354 • FT4355 • FT4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

SIMILAR TO 2N4354 • 2N4355 • 2N4356 EXCEPT FOR INCREASED POWER DISSIPATION 

• HIGH POWER DISSIPATION ••• 4.0 WATTS AT 25°C CASE TEMPERATURE 
• HIGH BREAKDOWN •••••••. -60 AND -80 VOLT (MIN) LVeEO 
• EXCELLENT BETA LINEARITY ... FROM 100 ;•A TO 500 mA 
• LOW NOISE FIGURE ...•••. 3 dB (MAX) AT 1.0 kHz 
• LOW Vee(sat) •.••••••.•. 1.0 VOLT (MAX) AT le = 1.0 A 
• COMPLEMENTARY WITH FT3567, FT3568, FT3569 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Ambient Temperature 

Maximum Voltages 
VeBo Collector to Base V9ltage 
Vem Collector to Emitter Voltage (Note 4) 
V FBO Emitter to Base Voltage 

-55°c to +125°c 
125°c 
260°c 

4.0 Watts 
0.5 Watt 

FT4354 
FT4355 FT4356 

-60Volts -80 Volts 
-60 Volts -80 Volts 
-5.0 Volts -5.0 Volts 

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

SYMBOL CHARACTERISTIC 

hFe DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

hFe DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 
hFe DC Pulse Current Gain (Note 5) 
hfn High Frequency Current Gain 

(f = 100 MHz) 
BVeBO Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 

Yeeo(sus) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

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

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

VRE(ON) Pulsed Base Emitter "ON" Voltage 
(Note 5) 

Additional Electrical Characteristics on Page 2 

NOTES: 

FT4354 
MIN. TYP. MAX. 

25 110 
40 120 
50 120 500 
40 115 
30 110 
1.0 2.0 5.0 

-60 
-5.0 
-60 

FT4355 FT4356 
MIN. TYP. MAX. MIN. TYP. 

60 180 25 160 
75 200 40 180 

100 200 400 50 180 
75 190 40 170 
75 170 30 160 
1.0 2.0 5.0 1.0 2.0 

-60 -80 
-5.0 -5.0 
-60 -80 

-0.5 -1.0 

-1.2 

-1.05 -1.20 

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

MAX. 

250 

5.0 

UNITS 

Volts 
Volts 
Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
1n accordance with 

JEDEC {T0-105) outline 

.325 ~I~ -

-t

l 

240 
MAX 

3LEADS n n n .500.lMIN 

:8rno1A LJ LJ LJ .. 
. __....._ .. 200 

BASE ~ .100 

EMITTER COLLECTOR 

45° 

\ 
"· 

INDENTATION 

FLAT 
NOTES All <.11mens1011s 1n 1nche~ 

Leadsaregoldp1atedr11ckel 
Pack11ge 1selectncally Non 
conductive material 
Packagewe1ght1s056gram 

TEST CONDITIONS 

le= 100 ;iA Yee= -lOV 
le= l.OmA Vee= -lOV 
le= 10 mA Yee= -lOV 
le= 100 mA VCE = -lOV 
le= 500 mA Yee= -lOV 
le= 50 mA VcE = -lOV 

le= 1011A IE= 0 
le= 0 IE= 10 1•A 
le= 10 mA le= 0 

(pulsed) 
le= 1.0 A le= 100 mA 

le= 1.0 A le= 100 mA 

lc=l.OA Vn=-10V 

*Planar is a patented Fairchild proce% 

(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 125"C and junction to case thermal resistance of 25"C/Watt (derating factor of 40 mW/"C); junction to a"1l·i<·:it chermn: 

resistance of 200°C/Watt (derating facto1 of 5.0 niW/"C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Condi! l0n·-;: !ci1;'th 100 11o.;; rluty rydP. 1 % . 
(0) See switr.hi1i;· r:iru:it 1~11 c1nd 'lilh~ .. s r;1 i . li.1. ;ind I, 
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FAIRCHILD TRANSISTORS FT4354 • FT4355 • FT4356 

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

SYMBOL CHARACTERISTIC TYP. MAX. UNITS TEST CONDITIONS 

vct(sol) Pulsed Collector Saturation Voltage (Note 5) -0.10 -0.15 Volts le= 150 mA IR= 15 mA 

VeE{satl Pulsed Collector Saturation Voltage (Note 5) -0.25 -0.5 Volts le= 500 mA 18 = 50 mA 

VRE(soll Pulsed Base Saturation Voltage (Note 5) -0.8 -0.9 Volts le= 150 mA IR= 15 mA 

VllE(so'} Pulsed Base Saturation Voltage (Note 5) -1.l Volts le= 500 mA IR= 50 mA 

VRE(ON) Pulsed Base Emitter "ON" Voltage (Note 5) -0.95 -1.l Volts le= 500 mA VCE = -0.5V 

lc110 Collector Cutoff Current 0.2 50 nA IE= 0 VCR= -50V 
lc80 ( + 75°C) Collector Cutoff Current 0.02 5.0 11A If= 0 V0 = -50 V 

Imo Emitter to Base Current 1.0 100 nA le =0 VER= -4.0 V 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 30 pF le= 0 VCR= -lOV 
ceh Emitter to Base Capacitance (f = 1.0 MHz) 75 110 pF le= O Vrn = -0.5 V 

tl)'' Turn-on Time (Note 6) 23 100 ns le - 500 mA IR 1 - 50 mA 
to ff Turn-off Time (Note 6) 200 400 ns le - 500 mA IR, - 50 mA 

IB 2 --,. -50 mA 
NF Noise Figure (f = 1.0 kHz) 1.0 3.0 dB le= 1001<A VcE = -lOV 

Rs= 1.0 k!l 

TYPICAL ELECTRICAL CHARACTERISTICS 
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_u 

8.0 
< 

z 
6.0 

0 

4.0 
0 

_u 
2.0 

COLLECTOR CHARACTERISTICS" 

-20 -40 -60 -80 -100 

VCE - COLUCTOR-EMITIER VOLT AG[ - VOLTS 

COLLECTOR CHARACTERISTICS* 

\in - COLLlCTOR-f1\1!TTER VOLTAGE -VOLTS 

< 
E 

z 

2 

~ 
_u 

COLLECTOR CHARACTERISTICS" 

VCE- COLLECTOR-EMITTER VOLTAGE -VOLTS 

COLLECTOR CHARACTERISTICS* 

JOO 

100 

+-
1 g , 0 

,.__._ ................................. ~ ..... .i-..J 
0 -2.0 -4.D -6.0 -8.0 -IO 

VCE - COLLECTOR-EMITTER VOLTAGE- VOLTS 

*Single family characteristic on Transistor Curve Tracer. 
' 

10-B?d 

2 

BASE CHARACTERISTICS" 
-80 mA 

I 
--60 mA 

I -100 mA 
800 f---'---+----t---40 mAffff-+--+--+--+---1 

_l_ 
I -10 mA 

600 f--+--+---+-...,.,f-+-~+--+--< 
-+ 

~ 400 

_u 

I 
t- ---+- -

-0.4 -0.8 -1.2 -1.6 -1.0 

VBE - BASE-EMITTER VOLTAGE VOLTS 

BASE CHARACTERISTICS* 

VBE - BASE-EMITTER VOLTAGE 



FAIRCHILD TRANSISTORS FT4354 • FT4355 • FT4356 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~> -O.T I °7107 
c ' l 

~ -0.6 

::3 
; -0.51----+--+-l -+-+--+----+--+-+-+---7--+-!J 

~-0.4 ~ 
~ I 
~ -0.31----+--t-+-+-+--l--,f' 

~ -0.2 j' I ~1..--
::l -0. l l-----+---+-t--+----,~lLL'7""-+-+-++----l 
8 ~ 
~...i 010 20 50 100 200 500 1000 
~ le - COLLECTOR CURRENT - mA 

250 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

Jillllli_ TA· /5!'c 
VCE • -5.0V 

z 200 I ~ ~ 
II- TA• 25°C 

H l\ I 150 

v ~ g 100 

50 

0 
0.01 0.1 1.0 10 

le - COLLECTOR CURRENT - mA 

100 1000 

CONTOURS OF CONSTANT NARROW 
BAND NOISE FIGURE 

VcE • -lOV 
1=1.0kHz-

JS IS ~ ~O.Qf'"--+,t-+-Hf-+-H 

0.1 Llll..i'-u~::J:-J.LD5:I:"0::::"±::::::l.vil{)ILJ 
0.01 0.1 1.0 

IC - COLLECTOR CURRfNT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le COLLlCTOR CURRENT - mA 

10 

":! 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

20 50 100 200 500 1000 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1001----1.--1---_,_ _ _,_____, _ _, 

2~ 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

11 VCE • ·lOV 
-Tc -~-~ 

i ~l---t---<H-t-t--t---<---;7-,,.f=--f--1 
g V' , --
~ 160 .____,___._._,_--1.r7~a.--.,_._J V CE • · l. 0 V 

~ i /7 f~ 
~ 1201----+-+,.~.v~,'-b" ,---+---+--+---! 

i 7V/ 
~ ~1--~l-¥)y¥.1----l---+-~,,.--1--1-....< 

- ~~~q_+-H-+--+--t--1-+--l---I 
~ I' 

O'-,----::'::--'---'-::L:--f:---,.l-1~1w,__,i._~ 
1.0 2.0 5.0 10 20 50 100 WO 

IC • COLLECTOR CURRENT - mA 

COMMON BASE OPEN CIRCUIT 
INPUT AND OUTPUT 

CAPACITANCE VERSUS REVERSE 
BIAS VOLTAGE 

r- c ·o I 
~ 10 ,____. _ _,__ _ _,_T_· 75_,_°C -+----
~ A . 

"5. JOO N bSCeb I 

ti 
; 50 l--+-!-++-+---f"-~+--+--+--1-H 
~ ~ c~ "To -++f"-1"+-~-f-+-H 

-~ 0.1 ..L_ 

~ '"[..._ 
201--+-!-++-+--+-A-.l--+--+--1-H 

~ 
IO~~m 

6.ot:::t± 
-10 -20 -JO -~ ·50 ·60 -0.I -0.2 -0.5 -LO -2.0 -5.0 -JO -20 -50 

Vee - COLL£CTOR TO BASE VOLTAGE-VOLTS REVERSE BIAS VOLTAGE - VOLTS 

NOISE FIGURE VERSUS FREQUENCY 

!O=====================~~-~+-~l~~+--V~~-}~J~x-=_-:_-_~~~~~~----1~ 
s.o ....,i"i.,_+..--1-1-+.-+--4--l--+-+--1----1--+-1--1---l----l--<..w---1--1__,c _· ',._oo__,_"•__,~'--"--....____, 

~- -· -- · I 11 v -t 

10 100 

-9.l;u-
PULSE SOURCE 
tr, lf < 20ns 

Z1N = 50Q 
PW = lOus 
DUTY CYCLE < 2% 

10-137e 

I 

lk !Ok IOOk 
I - frequency- Hz 

toN AND toFF TEST CIRCUIT 

V99 +3.8V Vee -30V 

lkQ 600 

lOµF lOOQ 

~· 

1'1 101\1 

TO OSCI LLOSeOPE 
INPUT 2 > lOOkQ 
tr"' lOns 



FAIRCHILD TRANSISTORS FT4354 • FT4355 • FT4356 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 
.--------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~ 

SYMBOL CHARACTERISTICS 

Input Resistance 

Output Conductance 

Voltage Fee_dback Ratio 

Small Signal Current Gain 

ISOkQ 

· + IOpF 

I sov 

-::- 180k0 lOkQ 

2N3568 

o.22µF /sov 

~OOkQ 

100 

330k0 

TYP. UNITS 

800 !! 

75 11mho 

180 XlO ' 

140 

TYPICAL 25 WATT POWER AMPLIFIER 
USING THE FT4354 IN THE DRIVER STAGES 

1.0kO 

Q2 Q5 

2N4354 2N5003' 

Q4 FT3568 

6800 0.470 

TEST CONDITIONS 

-le= 10 rnA VCE = -lOV 

le= 10 rnA VeE=-lOV 

le= 10 rnA VeE = -lOV 
It= 10·rnA VG= -lOV 

+44V 

I 0.33pF 

2N5132 lOkQ SOOpF SOV 
Q3 + 

0.470 

Qs FT4354 

Q7 
220 RL=8.00 

6.8k0 
2N5U02' 

6.8k0 l.OkO 
+ 50pF SOV O.lpF 

'OR EQUIVALENT SILICON OUTPUT TRANSISTOR 

S:::AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAM~RA ANO INSTRUMENT CORPOR.O.TION 

10-137f 



2N4436 • 2N4437 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH GAIN -- 400 mW RF POWER OUT@ 30 MHz 
• HIGH BETA--100 MIN@150 mA, 25 MIN@500 mA 
• HIGH fr --250 MHz MIN@ 50 mA 
• FAST SWITCHING -- 60 ns MAX t. AND 150 ns MAX t.11@ 300 mA 
• LOW Vee«•'> --0.22VMAX@150 mA, 0.35 V TYP.@500 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1l 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Veao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 41 
Veao Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS !25°C Free Air Temperature Unless Otherwise Noted) 

-55°C to + 125°C 
125°C 
260°C 

0.5 Watt 
0.2 Watt 

60 Volts 
30 Volts 
5.0 Volts 

PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches 
AH-electrical~isolatedfromcase 
Pacl<age wei1ht is 0.31 118m 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

GP£ Amplifier Power Gain (f = 30 MHzl [Note 71 10 12 

'II Collector Efficiency (f = 30 MHzl [Note 71 60 75 

h1. High Frequency Current Gain (f = 100 MHzl 2.5 8.0 
h.e DC Pulse Current Gain [Note 51 2N4436 40 75 120 

2N4437 100 220 300 
h .. DC Pulse Current Gain [Note 51 2N4436 15 62 

2N4437 25 125 
t,. Turn On Time [Note 61 14 60 
to ff Turn Off Time [Note 61 80 150 

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. 

dB le= 0 Vee=15V 
(Zero signal) 

% le= 0 Vee =15 V 
!zero signal) 

le= 50 mA Vee =5.0 V 
le= 150 mA Vee =lOV 
le = 150 mA Vee = 10 V 
le= 500 mA Vee =lOV 
le = 500 mA Vee = 10 V 

ns le:.::::; 300mA 111 :.:::;30 mA 
ns le:.::::; 300mA 1., z30mA 

la2:.::::; 30 mA 

* Planar is a patented Fairchild process. 

(3) These ratings give 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 resist­
ance 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-4/2. 
(5) Pulse Conditions: length= 300µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 111 , and I 8,. 

(7) P1N = 40 mW. See Test Circuit. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 
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FAIRCHILD TRANSISTORS 2N4436 • 2N4437 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

BVcao Collector to Base Breakdown Voltage 60 
Vcm1 .. .,1 Collector to Emitter Sustaining Voltage 30 

[Notes 4 and 51 
BVEao Emitter to Base Breakdown Voltage 5.0 
Cobo Output Capacitance (f = 1.0 MHzl 
Ya1•••1 Pulsed Collector Saturation Voltage [Note 51 0.13 
VBEl .. tJ Pulsed Emitter Saturation Voltage [Note 51 
Ices Collector· Reverse Current 
las (65°Cl Collector Reverse Current 

MAX. 

8.0 
0.22 
1.10 
0.05 
1.0 

UNITS 

Volts 
Volts 

Volts 
pf 
Volts 
Volts 
µA 
µA 

TEST CONDITIONS 

le= lOµA le =0 
le= 10 mA la =0 

(pulsed) 
le= 0 le =10 µA 
Ii;= 0 Va =lOV 
lc=150mA la =15 mA 
le= 150mA la =15 mA 

Va= 50V Vn =0 
Va= 50V Vu =0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

2N4436 2N4437 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

i 
I 

I 

1 ~11--~~~-l--+--1---1--+-+-~ 
I mb-"'F---i-~~'"""f--++t-t+-t-~ 
I 

oil 
0.2 o.4 o.6 o.a 1.0 10 

oil •s·o 
40 50 o 0.2 o.4 o.6 o.a u 

VC£ -COUECTORofMITIER VOlTAGE -VIK.TS VC£-COUECTOR-f:MITIER VIH.TAGE - VOLTS YcE -COUECTOR-f:MITTER VOLTAGE - VOLTS VCE - COl.IEtTOR-f:MITTER VOlTAGE - VIK.TS 

• Single family characteristic on Transistor Curve Tracer. 

~ 
o.s 

Ill 0.4 
I!; 

~ 
~ o. 

I 
3 

!!! o. 

I ' o. 

2 

I 

i 
jl 0 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1c ·10 1a 

I 

'II 
TA •2S"c..JI 

~ v 
1.0 s.o 10 50 ~ 500 

le - COl.IEtTOR CIJllRENI - mA 

1.6 

a > 1.4 
I 

~ 1.2 
~ 
l!i 1.0 
~ 
~ 0.1 

~ 0.6 
I 

~ 0.4 
> .. 

0.2 
1.0 

BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 

lc~w'1r 

~ v 
~ 

s.o 10 50 100 

le -COl.IEtTOR CURREN! - mA 

10-139 

0 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

11 l 
VCE • lOV 1.A' ['\ 

111 ]'\ 

1.-1 

~ 

~ v ~~ L'>'I ~~ 

Vi 
"'"' 

...... 
,...., 

0.01 0.1 1.0 10 100 500 
le - COLIICTOR CURREN! - mA 



FAIRCHILD TRANSISTORS 2N:4436• 2N4437 

TYPICAL ELECTRICAL CHARACTERISTICS 

22 

II 

6.0 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

"""" " IS ~ 
~--"· M -r 

-r,.. c 1 
~o -t-- +-

1.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

500 GENERATOR 
P1N = 40mW 

.01 

CONTOURS OF CONSTANT GAIN. 
BANDWIDTH PRODUCT (fr) 

100 
0•11.0 2.0 5.0 10 20 50 100 200 

le - COl.llCTOR CURRENT- mA 

30MHz AMPLIFIER TEST CIRCUIT 

\ RFC 

7-lOOpF 7-lOOpf 55-300pf ..__ __ 
2200 .01 

Vee = 15V 

TYPICAL POWER IN 
VERSUS POWER OUT 

PIN • INPUT POWER • nM 

PouT = 400mW min. 

at'll2:60% 

500 LOAD 

T 1 - 4 Turns no. 20 Wire, %" Dia. x W' Long, Midtapped. 

L 1 and L 2 - 4 Turns no. 20 Wire, W' Dia. x 1_4" Long. 

Variable Capacitors are Compression Mica. 

RG = 140'1, RL = 260'1 as seen by transistor. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

lOlt---+--t-t-+---tr---t-+-t-t--1 

o,.,_...,.,__._~---!'---1=-~-e-~ 
1.0 2.0 5.0 10 20 50 100 

le - COUfCTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!INPUT SHORT CIRCUIT! 
10 

f •125MHz v 
-lire VCE • l.OV -v 

0 

0 

1--°"'re VcE • IOV 

:r 
0 

"lire Ve£• 1.0V ~ 
"lire VcE • IOV 

. -60 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

.. ~,;; 
y l7 

~ II\! 0. • 
~ 

~ !lte VCE • \OV - 11f VCE.•IV-+.... r--...... 
1"r... 

20 

I 16 
e 
I 

iii 12 
~ 

~ 
~ I. 0 

13 
I 

OUTPUT ADMITTANCE VERSUS 
· COLLECTOR CURRENT 
CINPUT SHORT CIRCUIT) 

f • 125 MHz 

~ 
.w ...... y 
~ II ... JI'. 

.~z 
~ ~ b,,,VC£•1!N -

ov J, . 
'I.,. Vt£'~ ,_ :I •. 

i:.::---1--
0 0 

1.0 2.0 5.0 ID 20 50 100 1.0 2.0 5.0 10 20 50 100 1.0 2.0 5.0 10 20 50 100 

le - COLLECTOR CURRENT - mA le - COUECTOR CURRENT - mA le - COl.llCTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS 2N4436•2N4437 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL SMALL SIGNAL CHARACTERISTICS 

Pulse Source 
Rise Time~ l.Ons 
zin·50Q 

Symbol Characteristic 
h;. 
h .. 
h .. 
hi. 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

100 T 
Vee • isv 

I- 'c .. JOOmA 

1111-111 .. lOmA-i--+~~+-,--1 -""""""' 
I lO •• -~. I-' 82 .. - '""-+----1::: ....... =-1--+--1 

_i..--

ei--+--1--+--+~1--+--1--1 

2S so 75 

TA - AMBIENT TEMPERATURE - •c 

TURN·ON 
TEST CIRCUIT 

+25V 

50Q 

To Sampling Scope 
Rise Time ~ l.Ons 
Input Z"' lOOkQ 

l=AIRCHIL.CJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

If= 1 kHz, Vee= lOVJ 

2N4436 
le= lOmA 50mA 

460 350 
55 405 

130 500 
90 97 

2N4437 
lOmA 50mA Units 
950 880 Ohms 
83 660 µmhos 
205 1500 x10-• 
170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

TURN-OFF 
TEST CIRCUIT 

-15V +25V 

+3Jil.V. 
IOµs 

0 

PULSE SOURCE 

i:s soon TO SAMPLING SCOPE 
RISE TIME :s l.O ns 
INPUT Z "' lOOkQ 

RISE TIME ~ 20 ns -= 
Zin = 50Q 
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2N4888•2N4889 
PNP LOW NOISE HIGH VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR* II TRANSISTORS 

• VERY HIGH VOLTAGE ILVCEOl--150 VOLTS IMin.l 
• LOW NOISE FIGURE -- 3.0 dB (Max.) @ 1.0 kHz 
• LOW OUTPUT CAPACITANCE IC.i.J -- 4.0 pf IMaxJ 
• HIGH BETA lhfel -- 80-300 @ 10 mA 
• EXCELLENT BETA LINEARITY FROM 10 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 21 

at 75°C Case Temperature {Note 21 
at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Veao Collector to Base Voltage 
VCEO Collector to Emitter Voltage [Note 31 
V&t0 Emitter to Base Voltage 

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

2N4888 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

VCEO Collector to Emitter Sustaining Voltage -150 
BVcao Collector to Base Breakdown Voltage -150 
NF Narrow Band Noise Figure (f = 100 Hzl 

NF Narrow Band Noise Figure (f = 1.0 kHz> 

NF Narrow Band Noise Figure (f = 10 kHz) 

NF Wide Band Noise Figure 
(f = 10 Hz to 10 kHz) 

NF Narrow Band Noise Figure (f = 1.0 MHzl 

hf& DC Pulse Current Gain [Note 41 30 
hFE DC Pulse Current Gain [Note 41 30 40 
hf& DC Pulse Current Gain [Note 41 40 45 400 
c ... Common-Basa, Open Circuit Output 2.5 4.0 

Capacitance If = 1.0 MHZ) 

Additional Electrical Characteristics on page 2 

MIN. 

-150 
-150 

60 
70. 
80 

-55°C to + 125°C 
+125°C 
+260°C 

2N4889 

o.awatt 
0.4Watt 
0.3Watt 

-150Volts 
-150Volts 
-6.0Volts 

TYP. MAX. UNITS 

Volts 
Volts 

3.0 10 dB 

0.8 3.0 dB 

1.5 3.0 dB 

2.0 4.0 dB 

2.0 4.0 dB 

135 
150 
150 300 
2.5 4.0 pf 

PHYSICAL DIMENSIONS 

.330~:.·-----

Leid No. 3 
COLLECTOR 

NOTES:Alld11nen11ons1n11tehH 

leads.,. aold·pllted kovar 

Pac1111e we1at11 " 0.68 aram 

TEST CONDITIONS 

le= 2.0 mA la= 0 
le= 100 µA I&.= 0 
le= 250 µA Ve&= -5.0 V 
Rs = 1.0 kn B.W. = 15 Hz 
le= 30 kA Ve&= -5.0V 
Rs= 10 n B.W. = 150Hz 
le= 250 µA Ve&= -5.0 V 
Rs = 1.0 kn B.W. = 1.5 kHz 
le= 250 µA Ve&= -5.0 V 
Rs = 1.0 kn B.W. = 15.7 kHz 
le= l.OmA Ve&= -lOV 
Rs = 1.0 kn B.W. = 2.0 kHz 
le= 100µA Ve&= -10V 
le = 1.0 mA Ve& = -10 V 
le= 10mA Ve&= -10V 

Vca=-20V 1. = 0 

* Planar is a patented Fairchild process. 

FAIRCHIL.C . . . 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVJSION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4888 • 2N4889 

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

2N4888 2N4889 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP~ MAX. UNITS TEST CONDITIONS 

leeo Collector Cutoff Current 0.7 50 0.7 10 nA Vea= -lOPV le= 0 
lceo (65°Cl Collector Cutoff Current 0.01 2.5 0.01 0.5 µA Vea= -lOOV le= 0 
Vcdsatl Pulsed Collector Saturation Voltage -0.1 -0.5 -0.l -0.5 Volts le= lOmA la= 1.0 mA 

{Note 41 
BVeao Emitter to Base Breakdown Voltage -6.0 -6.0 Volts I,= lOµA le= 0 
IEao Emitter Cutoff Current 0.4 50 0.4 10 nA Vea= -4.0V le= 0 
Vae (on) Pulsed Base Emitter On Voltage [Note 41 -0.66 -0.8 -0.59 -0.7 Volts le= l.OmA Vee::: -lOV 
Vae (sat) Pulsed Base Saturation Voltage [Note 41 -0.74 -0.9 -0.74 -0.9 Volts le= lOmA la= 1.0 mA 
C;bo Common-Base, Open-Circuit Input 

Capacitance 
11 30 11 25 pF Vea= -0.5 V le= 0 

h1. High Frequency Current Gain (f :c 20 MHzl 1.5 1.8 8.0 2.0 3.3 8.0 le= 1,0 mA Vee= -10V 

NOTES: 
(1) Tllese ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. . : .. 
(2) These ratings give a maximum. junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 

resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 
(3) This rating refers to a .high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. · · 
(4) Pulse Conditions: length= 300 µs; .duty cycle= 1%. 

COLLECTOR CHARACTERISTICS' 

-0.2 -0.4 -0.6 -0.8 -1.0 

YcE - COLlICIOR EMlllER VOlfAGE - VOLrs 

COLLECTOR CHARACTERISTICS . 

0 -0.2 -0.4 -0.6 -0.8 -1.0 

Vcr - COUICTOR-EMITIER VOLTAGE - VOLrs 

-1.0 

~ -0.8 

ffi 
~ -0.6 

~ 
~ -o.4 .., 
_u-0.2 

0 

-1.0 

El 
~ -0.6 

~ 
~ -0.4 

8 

0 

2N4888 
TYPICAL E.LECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
TA •25"C ·24µA 

100 

·22µA 

·20µA 
·18µA 

·i6µA 

·14µA 

-I~ 
·IOµA 
-8.0µA 

-6.0µA 

-4.0µA 

-0.06mA 
_u -2.0 t::::l:=:J=:e.~~::t::t::t=t::J · s:::.'(t. 20 

--0.04mA 

lg.•-; -2.0µA 

~ 
-o.02mA lg_1 

ol:::l::::l:::Jt:::JC:::f:::±::::l~~st::::t:j o 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE"IOV 

TA •65°C 

TA• 25J. / ':1-6'~ N rt .\~ ,-f-
H "f<111>'"'..1l 

1-d- J 
~ ·. 

0 -10 -20 -30 -so 0 -40 -80 -120 -160 -200 • 0.01 -0.l -1.0 ·10 
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CONTOURS OF CONSTANT 
WIOE BAND NOISE FIGURE 

FAIRCHILD TRANSISTORS 2N4888• 2N4889 

2N4889 
TYPICAL ELECTRICAL CHARACTERISTICS 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

2N4888 2N4889 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
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SEMICONDUCTOR 
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2N4916 • 2N4917 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH BETA (hFel--150 to 300@10 mA 
• HIGH FREQUENCY !frl-- 450 MHz Min.@ 10 mA 
• EXCELLENT R.F. PERFORMANCE !r.'C,) -- 50 ps Max. 
• LOW CAPACITANCE !C ... l -- 4.5 pf Max. 
• LOW NOISE!1DD MHz N.F.1--6.D dB Max. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature {Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
Ve'° Collector to Emitter Voltage !Note 41 
Veao Emitter to Base Voltage 
le Collector Current 

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

SYMBOL CHARACTERISTIC 2N4916 
MIN. TYP. MAX. 

hFe DC Current Gain 40 70 
hFe DC Current Gain 60 100 
hFe DC Pulse Current Gain [Note 51 70 150 200 
hFe DC Pulse Current Gain [Note 51 15 30 
Vee {satl Collector Saturation Voltage -0.07 -0.13 
Vee {sat) Pulsed Collector Saturation -0.l -0.14 

Vee (sat) 
Volta~e !Note 51 

Pulsed ollector Saturation -0.2 -0.3 
Voltage !Note 51 

Vee {sat) Base Saturation Voltage -0.65 -0.75 
Vee {sat) Pulsed Base Saturation Voltage -0.7 -0.77 -0.9 

[Note 51 
Vee {sat) Pulsed Base Saturation Voltage 

!Note 51 
-0.75 -0.88 -1.1 

t •• Turn On Time !Note 61 20 40 
t.11 Turn Off Time [Note 61 95 150 

h,. High Frequency Current Gain 4.0 5.5 
{f = 100MHzl 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. 

100 
150 
150 
30 

-0.7 

-0.75 

4.5 

-55°C to +125°C 
+ 125°C Maximum 
+260°C Maximum 

2N4917 
TYP. 

150 
200 
200 
60 

-0.07 
-OJ 

-0.2 

-0.65 
-0.77 

-0.88 

20 
95 

6.0 

0:5 Watt 
0.2 Watt 

-30Volts 
-30Volts 
-5.0 Volts 

lOOmA 

MAX. 

300 

-0.13 
-0.14 

-0.3 

-0.75 
-0.9 

-1.1 

40 
150 

UNITS 

Volts 
Volts 

Volts 

Volts 
Volts 

Volts 

ns 
ns 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

Base 
lead No.2 

.100 

NOTES: All dimensions in inches 
AllleadseJecbicallrisolatedfromcase 
Paclageweightis0.3lgram 

TEST CONDITIONS 

I,= 100µA Vee= -1.0V 
lc=l.OmA Vee= -1.0V 
le= 10mA Vee= -1.0V 
le= 50 mA Vee= -1.0V 
le= 1.0mA la= 0.1 mA 
le= lOmA la= l.OmA 

le= 50mA la=5.0mA 

le= l.OmA la= 0.1 mA 
le= lOmA la= l.OmA 

le= 50mA 11 = 5.0mA 

le::::: 50 mA la,::::: 5.0mA 
le::::: 50 mA la1::::: 5.0mA 

la2::::: -5.0 mA 
le= 1DmA Vce=-20V 

• 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 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). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 
(6) See switching circuit for exact values of le, 181 and 18,. 
(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 

F.A.IRCHILC> 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT·CO~PORATION 
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FAIRCHILD TRANSISTORS. 2N4916 • 2N4917 

ELECTRICAL CHARACTERISTICS 125°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4916 2N4917 UNITS TEST CONDITIONS MIN. TYP. MAX .. MIN. TYP. MAX. 

Vero (sustl Collector to Emitter Sustaining -30 -30 Volts le= 10mA 1, = 0 
Voltage [Notes 4 and 51 (pulsed) 

BVeoo Collector to Base Breakdown -30 -30 Volts le= lOµA 1. = 0 

BVeES 
Voltage 

Collector to Emitter Breakdown -30 -30 Volts le= lOµA v •• = 0 

BV.oo 
Voltage 

Emitter to Base Breakdown -5.0 -5.0 Volts le= 0 l.=IOµA 
Voltage 

Ve•= -15V v •• = 0 leES Collector Reverse Current 25 25 nA 
leEs (65°C) Collector Reverse Current - 25 25 µA Ve•= -15V V,. = 0 
c ... Open Circuit Output Capacitance 2.2 4.5 2.2 4.5 pf 1. = 0 Vea= -10V 
C; .. Open Circuit Input Capacitance 4.0 8.0 4.0 8.0 pf le= 0 v •• = -0.5 v 
r.' C. Collector-Base Time Constant 50 50 ps le= 1DmA Ve•= -20V 

(f = 80 MHzl 
NF Noise Figure (f = 1 DO MHz) 3.5 6.0 3.5 6.0 dB le= 1.0 mA Ve•= -5.0 V 

Rs= 1000 BW = 15 MHz 
NF Noise Figure [Note 71 2.5 4.0 2.5 4.0 dB le = 100 ~A Ve• = -5.0 V 

Rs= 1.0 n 

TYPICAL ELECTRICAL CHARACTERISTICS 

z 

~ 

~ 
!i 
<> 
!!! 
~ 
<> 
"' 
~'tt 

JOO 

250 

200 

ISO 

100 

50 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

IIT 
VCE • -5.0V 

~!~ ,;..... 
!£ ~ ."\ 
~ 

VI I-' 
j7 j...-j 11 

/ y _\ 
~ 

0 
-ii.DI -ii.I -1.0 -10 -WO 

le - COLLECTOR CURRENT • mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

I'--.._._.._.___.__._._......__.__._~ 

·I -2.D -5.0 -10 ·2tl ·50 -100 -JOO 

IC - COU1CTOR CURRENTS - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

l 
1!i VcE • ·15V 

10 f-+-+-t--+-+-t--t-+--t--+--t".T?71 

~ V':'" 
~ 5.0 f-+-+-t--+-+-t--t-+---17"'+-+--l 

~ r 
~ 2.0 f-+-+-t--+-+v-v-..._-+-1--+-+--l 

~ 1.0 ~-+-+--+7"'+--t-+--+--+--+-+--1 

8 o.s f-+---t.L""-vt-1-+-t--+-+--1--+-t--l 

Ill ~ 
_., o.21-v-+-+-t--t-+-+--+-+--1--+-+-1 

50 75 100 
TA - AMBIENT TEMPERATURE - °C 

> -1.0 

\l! 
15 --0.5 
g 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 

le· w1 8 

~ i5 I -il.2 

~ -ii.I 

~ -0.05 

i ·O.~ 
~ -il.O 

6>"C ~ k::: 
25•c 

J:1 -0.1 -1.0 -10 

le - COLLECTOR CURRENT - mA 

6.0 

5.0 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

~~J 
""' 4.0 

11'-S~ •. 
re--- ~~ \;! "lb-~s 1---+-i t C1.oo; q 

II~ 
1$ 3.0 

~ 
is 2.0 

c. 0 r-----. 

1.0 

~.I -il.2 -il.5 ·1.0 -2.0 ·5.0 ·W 

REVERSE BIAS VOLTAGE -V 

10 

B.O 

6.0 

4.0 

2.0 

[ 

1 
1 

NOISE FIGURE 
VERSUS FREQUENCY 

~ ..L1 
le • 1.0 mA 

YcE • -5.0V 

-WO 

-JO 

l 

Rs• IOO!l 

~o-4 w·3 w-2 10·1 1.0 w 1rl- 1ol 
f • FREQUENCY • MHz 

10-147 

> 

BASE SATURATION VOLTAGE ' 
VERSUS COLLECTOR CURRENT 

~ -1.0 1--+-+++--+--+-H-+--+--+-+-+-+--I 
;!; 

g ...... v 
i5 -il.B 25 c 1-'V 
~ ......-IA"° 6>"C 
~ -il.6-+-+ +-
~ :e -0.4 t--+-t-++--+--+-t-++-t--t--H-+--1 

i 
I -0,2 t--+-t-++--+--+-t-++-+-++++--1 

~~ 
> o~~~-+--+-~~~~~ 

-ii.I -1.0 -10.0 -loo 

le - COLLECTOR.CURRENT • mA 

CONTOURS OF CONSTANT GAIN 
BANDWITH PRODUCT lfTl 

-io~~~~~--~J_~~~ 

,\ ~ v 

>'tj -0.21---1--+-11-+++++t--+--+--t-+++++t 

-il.!1.0 -2.0 -5.0 -w -2tl -50 -100 

le· CO)!fCTOR Cll!RENT • mA 

SWITCHING TIME TEST CIRCUIT 

V88 • +3.0V 

I k!l 

To Sampling Scope 
Rise Time< l ns 
lnputZ<><lOOkQ 



2N4944• 2N4945 • 2N4946 
NPN GENERAL PURPOSE TRANSISTORS 

DIFFUSED SILICON PLANAR" EPITAXIAL TRANSISTORS 

• LVeeo - 60 Volts Min. 
• hFE-100 Min. at 150 mA 
• Vee (sat) - 0.25 Volt Max. at 150 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum .Temperature 

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

Maximum Power Dissipation [Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 4l 
Veao Emitter to Base Voltage 

-55°C to + 125°C 
+125°C 
+260°C 

2N4944 
2N4946 
80 Volts 
40 Volts 
5.0 Volts 

0.6 Watt 
0.22 Watt 

2N4945 
80 Volts 
60 Volts 

5.0 Volts 

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

2N4944 • 2N4945 2N4946 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

hFe DC Pulse Current Gain [Note 5l 40 80 120 100 150 300 
hFe DC Pulse Current Gain [Note 5l 40 100 
Vee'(satl Pulsed Collector Saturation Voltage 0.15 0.25 0.10 0.25 

[Note 5] 
Vee (sat) Pulsed Base Saturation Voltage 

[Note 5] 
0.85 1.1 0.85 1.1 

h1. High Frequency Current Gain 
(f = 20MHzl 

3.0 15 3.0 15 

Cobo Common Base, Open Circuit Output 
Capacitance (2N4944 only) 

16 25 16 25 

Cobo Common Base, Open Circuit Output 13 20 
Capacitance (2N4945 only) 

C;bo Common Base, Open Circuit Input 63 80 63 80 
Capacitance 

leeo Collector Cutoff Current 50 50 
leeo (75°C) Collector Cutoff Current 5.0 5.0 
leeo Emitter Cutoff Current 25 25 
BVeao Collector to Base Breakdown Voltage 80 80 
Veeo (sust) Collector to Emitter Sustaining 

Voltage [Notes 4 and 51 (2N4944 only) 
40 40 

Veeo (sust) Collector to Emitter Sustaining 
Voltage [Notes 4 and 51 (2N4945 only) 

60 

BVeeo Emitter to Base Breakdown Voltage 5.0 5.0 

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. 

UNITS 

Volts 

Volts 

pF 

pF 

pF 

nA 
µA 
nA 
Volts 
Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

NOTES: All dimensions in inches 
Allleadseectricallyisolatedfromcase 
Package weight is 0.31 gram 

TEST CONDITIONS 

le= 150 mA Vee= 1.0 V 
le= 30 mA Vee= 1.0 V 
le= 150 mA le= 15mA 

le= 150 mA le= 15 mA 

le= 50mA Vee= 10 V 

le= 0 Vee= 10 V 

le= 0 Vee=lOV 

le= 0 Vee= 0.5 V 

le= 0 Vee=40V 
le= 0 Vee= 40 V 
le= 0 Vee= 4.0V 
le= 100 µA le= 0 
le= 30 mA le= 0 

(pulsed) 
le= 30 mA le= 0 

le= 0 le= 10 µA 

* Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125"C and junction to case thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C); junction to ambient thermal 
resistance of 455°C/Watt (derating factor of 2.2 mW/"C). 

(4) This Jating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pu°lse Conditions: length= 300 µs; duty cycle= 1%. 
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FAIRCHILD TRANSISTQRS 2N4944 • 2N4945 • 2N4946 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

~ 8 ,,---, 
_, 0.08mA v .L. 
8, ·~ .!f 4 0.06mA ~_,,_. L_ 

O.Qg_mA 
o ..... ..._.1~e·_o .................. ______ _ 

0 60 80 100 

VcE- COLLECTOR - EMITTER VOLTAGE -VOLTS 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR-EMITTER VOLTAGE-VOLTS 

2N4944 2N4945 

COLLECTOR CHARACTERISTICS* 

YcE •COLLECTOR-EMITTER VOLTAGE -VOLTS 

2N4946 

COLLECTOR CHARACTERISTICS* 

VcE -COLLECTOR - EMITTER VOLTAGE -VOLTS 

100 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~·lOV 

o .......... _..._.._.__..._.._.__..._.._.__..._~_,__.. 
001 Ql 10 100 1000 

le -COLLECTOR CURRENT- mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o.......__._.._.___.__~_..._~_..._..,,...._._,.. 

0.01 0.1 1 10 100 1000 

le -COLLECTOR CURRENT- mA 

2N4944 2N4945 2N4946 
COLLECTOR SATURATION 

VOLTAGE VERSUS COLLECTOR 
CURRENT BASE CHARACTERISTICS* 

500 

il 400 
I 

'z 
~ 8 300 

"' e 
~ 200 

8 
' .:::100 

TA: 25'C 1o miJ1oomA 

601m dL 
40mA 

le• 20m"l_ 

7JnL 
i 11111 
:I/IN 

Ji 01.._o _ ..... 20_...._.__50.L..J..J..u..i.100--200'--...__.__,500 0 
0 

rJJJA 
0.4 0.8 1.2 1.6 

le -COLLECTOR CURRENT- mA Vet - BASE-EMITTER VOLTAGE - VOLTS 

SMALL SfGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC 

h1. Input Resistance 
h •• Output Conductance 
h •• Voltage Feedback Ratio 
h,. Small Signal Current Gain 

2.0 

TYP. 

1800 
8.0 
2.1 
60 
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EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE -VOLTS 

TYP. UNITS 

3800 ohms 
19.2 µmhos 
5.6 x 10-• 
130 

TYPICAL 
COMMON EMITTER 
CHARACTERISTICS 

le - COLLECTOR CURRENT- mA 

10 15 20 25 30 

VcE - COLLECTOR VOLTAGE -VOLTS 

~ 3.0 
r ~·~A hi el 

VCE • 5V hre 
I- f • 1 kHz ~ hte 

rJ_ v hoe 
CZl 

lJ! tz 

~ 
ti 2.5 
... 
3 
~ 2.0 

12 

~ 

" v 
hoe f-:::;~ r--:e ~. h,. 

-50 0 50 100 150 

TA -AMBIENT TEMPERATURE-"C 

TEST CONDITIONS 

le= 1.0 mA Vee= 5.IYV 
le= 1.0 mA Vee= 5.0V 
le= 1.0 mA Vee= 5.0V 
le= 1.0 mA Vee= 5.0V 



SE5001·SE5002·$E5003 
NPN RF-AGC AMPLIFIERS 

SILICON PLANAR''TRANSISTORS 

The SE5001, SE5002, and SE5003 are NPN silicon PLANAR transistors designed specifically for 
commercial RF·IF·AGC applications. They feature high power gain, low noise, and excellent for· 
ward AGC characteristics in a solid package designed to give maximum mechanical support to 
the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 

Maximum Voltages 

Vcao Collector to Base Voltage 
Vero Collector to Emitter Voltage [N.ote 3] 
VEBo Emitter to Base Voltage 

125°C Maximum 
-55°Cto +125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

40 Volts 
40Volts 
4.0Volts 

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

SE5001 SE5002 SE5003 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units 

C.b Output Capacitance 1.1 1.6 1.1 1.6 .1.1 1.6 pf 
NF Noise Figure [Note 5] 4.0 5.5 db 
h1. High Frequency Current 4.0 6.0 4.0 6.0 4.0 6.0 

Gain (f = 100 me) 
PG, Power Gain (f = 45 me) 22 28 22 28 db 
PG, Power Gain (f = 200 me) 15 18 db 
AGC, Automatic Gain Control 8.0 10.5 9.5 12 mA 

(f = 45 me) [Note 6] 
AGC, Automatic Gain Control 9.0 14 mA 

(f = 200 me) [Note 6] 

Additional Electrical Characteristics on page 2 

NOTES: 

TEST CONDITIONS 

le= 0 Vc1 = 10 V 
le= 4.0 mA Vee= 10 V 
le= 4.0 mA Vee= 10 V 

le= 4.0 mA Vee= 10 V 
le= 4.0 mA Vee= 10 V 
le for which PG= Pso -30.db 
in 45 me test circuit 
le for which PG = Psz -30 db 
in 200 me test circuit 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give 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). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP·4. 
(4) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(5) f = 200 me; R5 = 10011. 
(6) Additional AGC information on page 2. 
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FAIRCHILD TRANSISTORS SE5001 • SE5002 • SE5003 

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

SE5001 SE5002 SE5003 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

hFI DC Pulse Current Gain 30 70 30 70 30 70 le = 4.0 mA Va = 10 V 
[Note 4] 

lcao Collector Cutoff Current 500 500 500 nA 11 =0 Vea= 20 V 
lcao (65°C) Collector Cutoff Current 5.0 5.0 5.0 µA 1. =0 Vea= 20 V 
BVcao Collector to Base 40 40 40 Volts le= 100 µA 1. =0 

Breakdown Voltage 
Yao (sust) Collector to Emitter 40 40 40 Volts le•=3.0mA la =0 

Sustaining Voltage (Pulsed) 
[Notes 3 and 4] 

BVEBo Emitter to Base 4.0 4.0 4.0 Volts 11 = 100 µA le=O 
Breakdown Voltage 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 
m~,.........,.-,-,--.---..--..-.-~--.-~ 

V CE - COLlfCTOR- EMITTER VOLTAGf: - VOLTS 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

100 

~ ~l\H---t--t--t--+--+--+-+-+-1 
~ r'\ 
~ 1.21--f"'-<=,...._l::::-tt---lt----++...--+-+-+-+--1 

is 

I 0.8 

9 li0-+-+-+-+-+-+-1--1--l 
u 0.4 L...-1--1---+--+--+--+-+--+--+--t 

O'--'---''--'----'--'---'--'---'---'-~ 
4.0. 8.0 12 16 ro 

V CB - COLlfCTOR -BASE VOLTAGE-VOLTS 

TYPICAL GAIN VERSUS 
COLLECTOR CURRENT 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

O'--'---'--'---'~i==:i_...1.-~ 
4.0 8.0 If 16 

100 

le - COLlfCTOR CURRENT - mA 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 
~8 .1,y v 

L 

~ v 
y 

L 

IL 
~ 1.0 

25 45 65 80 
TA - AMBIENT TEMPERATURE - 'C 

I J: :J h.._ 

-m 1--1--1--+---+--+--'-iif TJ~ 
--

2.0 ' 4.0 6.0 8.0 10 12 
le - COLlfCTOR CURRENT - mA 

10-151 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT IM 
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TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

Input Admittance 

(output short circuit) 

Yre 

Reverse 

Transfer Admittance 

(input short circuit) 

Forward 
Transfer Admittance 

(output short circuit) 

Output Admittance 

(input short circuit) 

SE5001 • SE5002 

45 me 
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SE5001 • SE5002 • SE5003 

vs. FREQUENCY 
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FAIRCHILD TRANSISTORS SE5001 • SE5002 • SE5003 

200 MC AGC TEST CIRCUIT 

50Q 
INPUT 

12-lBpf 

0.7-
7 pf 

0.7-7 pf 

I*'::" 
Vee -12v 

Input impedance referred to transistor is 100 Q. 

L1 = 3 turns #18 wire on 'A" ceramic core 
L, = 2 turns #18 wire interwound at cold end with L1 

L,= RFC 
L4 = 4 turns .076" diam. silver tubing space wound (%" l.D., no core). Output tap at 'h turn from collector end ground 

tap at 2 turns from collector end 

45 MC AGC TEST CIRCUIT 

1:1 0.7-7pf 

OUTPUT 
'::" IMPEDANCE 

INPUT II =50Q 
II 

IMPEDANCE II 
II 

·50Q II 

120- RFC 
130pf 

510 

'::" '::" '::" '::" '::" 

+12V 

T1: 12T #32 bifilar wire on Q2 toroid (p. = 115) 
T2: Primary: lOT #36 enameled wire wound on micrometals L-52-6 shielded coil form 

Secondary: 2T #36 enameled wire tightly coupled to primary 
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• LOW FEEDBACK CAPACITANCE-- Cobo = 1.6 pf Max. 

. • HIGH POWER GAIN-- PG@ 100 MHz= 20 dB Min. 

• HIGH BREAKDOWN VOLTAGE-- LYeeo = 40 V Min. 

• LOW NOISE FIGURE-- NF@ 100 MHz = 5.5 dB Typ. 

• FORWARD AGC CHARACTERISTIC 
• Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS [Notes 1 and 21 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 21 

at 65°C Case Temperature [Note 21 
at 25°C Ambient Temper11ture [Note 21 

Maximum Voltages 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 31 
Veao Emitter to Base Voltage 

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

SYMBOL CHARACTERISTIC 

Cobo Output Capacitance 
NF Noise Figure [Note 51 

h1. High Frequency Current Gain (f = 100 MHz) 
PG Power Gain !f = 455 kHzl [Note 51 
PG Power Gain (f = 10.7 MHz) [Note 51 
PG Power Gain (f = 100 MHzl [Note 51 
AGC Automatic Gain Control If = 1 DD MHZ) [Note 51 
Va (sat) Collector Saturation Voltage 
Vae (sat) Pulsed Base Saturation Voltage [Note 41 
hFe DC Pulse Current Gain [Note 41 
leeo Collector Cutoff Current 
leao (65°Cl Collector Cutoff Current 
Veeo (sustl Collector to Emitter Sustaining Voltage [Notes 3 and 41 

BVEao Emitter to Base Breakdown Voltage 

NOTES: 

MIN. 

4.0 
35 
28 
2D 

6.0 

30 

40 

4.0 

SE5006 
NPN RF AMPLIFIER 

SILICON PLANAR* TRANSISTOR 

125°C 
-55°C to + 125°C 

2so0c 

TYP. 

1.1 
5.5 

6.0 

26 
9 

70 
1.0 

0.5 Watt 
0.3 Watt 
0.2Watt 

40Volts 
40Volts 
4.0Volts 

MAX. UNITS 

1.6 pf 
dB 

dB 
dB 
dB 

1D.5 mA 
2.0 Volts 

0.98 Volt 

50 nA 
5.0 µA 

Volts 

Volts 

PHYSICAL DIMENSIONS 

.215 DIA--1~--...i 
.185 . 

.250 

Ceram.._i_c~.....i,.....,,....,,.......1-4 
3 LEADS 
.022 DIA 
.016 . 

~ ~ ~_:jMIN. 

COLLECTOR 
leadNo.3 

NOTES: All di.mans in inches 
Mlltadseleclri<allyi-fmcaa 
Pacll&t ... htis0.31-

TEST CONDITIONS 

le= 0 Vea=10Y 
le= 4.0 mA Yee= 15 Y 
f = 100 MHz Rs= lOOn 
le= 4.0mA Vee= lOV 
le= 4.0 mA Yee= 12V 
le= 4.0 mA Yee= 12Y 
le = 4.D mA Yee = 15 Y 
le for which PGAse = PG - 3D dB 
le= lOmA la= 5.0mA 
le= lOmA la= 5.0mA 
le= 4.0mA Vee= lOV 
le= 0 Vea= 20V 
le= 0 Vea= 20V 
le= 3.0mA la= 0 

!pulsed) 
le= 0 le= lOOµA 

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

ance of 500°C/watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(5) See Test Circuit. 
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FAIRCHILD TRANSISTOR SE5006 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
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FAIRCHILD TRANSISTOR SE5006 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 
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FAIRCHILD TRANSISTOR SE5006 

455kHzUNNEUTRALIZED 

AMPLIFIER TEST CIRCUIT 

T, = T.R.W. #17794Rl 

INPUT .47µF .2µH 

-

10.7 MHz UNNEUTRALIZED 

AMPLIFIER TEST CIRCUIT 

C, and C, ARCO #465 
L, = 11 µH (0.9 inch of #632 AIRDUX COIL) 

Input Tap at 2.9T from cold side 
Output Tap at 3.66T from cold side 

-

L, = 1.1 µH (1.5 inches of #608 AIRDUX COIL) 
Input Tap at 2.3T from cold side 
Output Tap at 0.5T from cold side 

All resistors are 1/2 watt. 

Typical gain at le = 4 mA is 34 dB. 

100 MHz AGC AND NF TEST CIRCUIT 

L, = #14 Buss Wire - 3T- %" l.D. - o/i.2" long 
Tap at l1/2T from cold end 

L, = #18 enameled - 5T- %" l.D. -%6 " long 
Tap at l1/2T from cold end 

T, = #36 Bifilar - lT in balum core Q, 

c, = 1 to 35 pF Johanson #803 (or equivalent) 

c,,c. = 1 to 35 pF Johanson #803 (or equivalent) 

D, - FD300 

.----------aVee = 12 v 

5k 

lk 

!Ok 

.1. I .l .. I 
- - - -

llµH 

3 pf 
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L _____ _J 
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.-------------o+l2V 
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l.lµH 
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OUTPUT 

.5µ1 

.-----VV'.,-----u+ VNEUT 
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SE5025 
NPN IF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

e OPTIMIZED FOR FINAL VIDEO IF AMPLIFIER 

e LOW Cre = 1.0pFMAX. 

e LOW g0 e = 200 µmho MAX. 

e HIGH 45MHzPOWER GAIN= 25 dB MIN. 

• HIGH LV CEO = 30V MIN. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

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

at 25°C Free Air Temperature (Notes 2 and 3} 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0.25 Watt 

30 Volts 

30 Volts 

3.0 Volts 

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

Symbol Characteristic Min. Typ. Max. 

Gpe Power Gain, Fixed Neutralization (f = 45MHz) 25 28 

c,. Reverse Transfer Capacitance 0.6 0.85 1.0 

g •• Output Admittance, Input Short Circuit (f = 45 MHz) 30 90 200 

V CEO(sust) Collector to Emitter Sustaining Voltage 30 
(Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

hFE DC Pulse Current Gain (Note 5) 20 35 100 

hfe High Frequency Current (f = lOOMH?l 3.0 4.5 7.0 

V a<sat) Collector Saturation Voltage (Note 5) 0.6 

1CEO Collector Cutoff Current 1.0 

1CBO Collector Cutoff Current 50 

(See notes on back page) 

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

1------1 330 DIA. MAX. 

1 
220 MAX 

_I_ ..... ,,__,.~,.... 
I 

~ 4001 MIN 
3 LEADS __/ 

.022 '" n n 

.016 . u u 

200 

NOTES: AU dimensions in inches 

All leads electrically isolated from case 

Package weight is 0.5 gram 

Units Test Conditions 

dB le 10 mA Va 10 v 
pF le 0 Yee 10 v 

I'm ho le 10 mA Yee 10 v 
Volts IC = 1.0 mA IB 0 

(pulsed) 

Volts re 100 µA IE 0 

Volts IE 10 µA re 0 

re 10 mA VCE 10 v 
re 10 mA VCE 10 v 

Volts le 20 mA 1. 1.0 mA 
(pulsed) 

µA IB 0 VCE 30 v 
nA IE = 0 VCB 30 v 

''' Planar is a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTOR SE5025 

NOTES: 

(1) These ratings are limiting values above which the servlceabllity 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 125°C and junction-to-case thermal resistance of 200°C/Watt (derat!ng·factor of 5.0 mW/°C); junction­
to-ambient thermal resistance of 400°C/Watt (derating factor of 2.5 mW/°C). 

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

. (5) Pulse Conditions: length = 300 µs; duty cycle = 1%. 
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2N5040 · 2N5041 
PNP HIGH CURRENT AMPLIFIERS 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

· hFE @ 500 mA . 
• EXCELLENT BETA LINEARITY • • • • • • • • hFE @ l50 mA - 0.75 (Mm.) 

• LOW SATURATION VOLTAGE •••••••• VeE(sat) = 0.45 V (typ.)@ le= l.OA, 18 = 33 mA 
•••••••• VeE(sat) = 0.20 V (typ.) @ le = 500 mA, 18 = 50 mA 

• HIGH BREAKDOWN VOLTAGE ••••••• LVeEO = 40 V (min.) @ le= 30 mA 

• COMPLEMENTARY WITH NPN 2N3567 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

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

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 
V cBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEeo Emitter to Base Voltage 

-55"Cto +125°C 
+125°C 
+260°C 

0.8 Watt 
0.3 Watt 

2N5040 2N5041 
25 Volts 40 Volts 
25 Volts 40 Volts 

4.0Volts 5.0Volts 

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

2N5040 2N5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

hFE2 
hfe7 

DC Pulse Current Gain Ratio (Note 5) 0.5 0.75 0.85 

hFel DC Pulse Current Gain (Note 5) 30 170 40 75 150 

hFe2 DC Pulse Current Gain (Note 5) 20 75 30 65 

hFE DC Pulse Current Gain (Note 5) 20 200 30 85 225 
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4) -25 -40 

BVceo Collector to Base Breakdown Voltage -25 -40 

BVEBO Emitter to Base Breakdown Voltage -4.0 -5.0 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 -0.09 -0.25 
YeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.4 -1.0 -0.2 -0.5 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) -OAS -1.3 
V8E(on) Pulsed Base Emitter on Voltage (Note 5) -0.69 -0.85 -0.69 -0.75 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -1.1 -0.82 -1.1 
VeE(;iat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.85 -1.1 
V8E(sat) Pulsed Base Saturation Voltage -0.95 -1.2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Ths11 are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 
Volts 
Volts 
Volt 
Volt 
Volts 
Volt 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-105) outline 

.240 

.....,.,......._l 
3LEAOS n n n_J.500MIN. 

:8}l DIA. LI LI LI 

NOTES: AU dimensions in inches 
Leads are go1d·otated kovar 
Packase ise1ectr1callyNon· 
conductive material 
Packaae wei1ht ts 0.66gram 

TEST CONDITIONS 

hFEl@le=l50 mA Vee= -1.0V 
hFe2@1e=500 mA Vee= -1.0V 
le=l50 mA YeE= -1.0V 
le=500mA Vee= -1.0V 
lc=lO mA VcE= -1.0V 
le=30 mA (pulsed) la=O 
lc=lOOµA IE=O 
lc=O IE=lO µA 
lc=150 mA 18=15mA 
lc=500mA 18=50mA 
lc=l.OA 18::::33 mA 
lc=20 mA VcE= -5.0V 
lc=150 mA 18=15mA 
lc=500 mA 18=50mA 
lc=l.0 A 18=33 mA 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/"C); junction to ambient 'thermal 
resistance of 333°C/Watt (derating factor of 3.0 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-4/2. 
(5) Pulse conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, IBI, and ls2. 

FA.IRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 

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

2N5040 2N5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

leBO Collector Cutoff Current 0.1 50 nA le=O Ve 8 = - 15 V 

leso Collector Cutoff Current 0.1 50 nA le=O Yes= - 30V 
le60(65°C) Collector Cutoff Current 0.01 1.0 µ,A le=O Yes= -15V 
le60(65°C) Collector Cutoff Current 0.01 1.0 µ,A le=O Ve8 = - 30V 

(EBO Emitter Cutoff Current 0.01 50 nA le=O VEB = - 4.0V 

hie High Frequency Current Gain (f = 100 MHz) 0.8 2.0 1.0 2.0 le= 50 mA VeE = - lOV 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 35 15 35 pf IE= 0 Ve8 = - 10 V 

c.b Emitter to Base Capacitance (f = 1.0 MHz) 75 120 75 120 pf lc=O VEB = - 0.5 v 
ton Turn On Time (Note 6) 23 30 ns le= 500 mA 181 = 50 mA 

to ff Turn Off Time (Note 6) 200 250 ns le= 500 mA 161 = 162 = 50 mA 
NF Narrow Band Noise Figure (f = 1.0 kHz} 1.0 1.0 dB le= 200 µ,A VeE =-5.0V 

R5 = 1.0 kn 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 

Ic -COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 

Ic -COLLECTOR CURRENT- mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 
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50 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC 

hie Input Resistance 

hoe Output Conductance 

hre Voltage Feedback Ratio 

hfe Small Signal Current Gain 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

> COLLECTOR • EMITTER VOLTAGE 
~ 1.9 

le •1.0mA 

>~ 1. 7 f-+--+--+--+---+-;A: !·~~~~ 
!;; 

o.5~~-~-~-~~~~ 
0 -5.0 -10 -15 -20 -25 -30 

VcE -COLLECTOR -EMITTER VOLTAGE-VOLTS 

TYP. 

2.3 
17 
4.5 
78 

COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 

.u 1.7~~-~-~-~-~~ 
l<l vcc-s.ov 
!c 1.6 1----+--+--+--+-Ic •1.0mA 
w f 11 1.0 kHz 
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TA-AMBIENT TEMPERATURE-"C 

UNITS TEST CONDITIONS 

kn le= 1.0mA Vee= -5.0V 
µmho le= 1.0mA Vee= -5.0V 
xlo-• le= l.OmA Vee= -5.0V 

le= 1.0 mA. Vee= -5.0V 

1.0 WATT AUDIO AMPLIFIER 
TOTAL HARMONIC DISTORTION 

VERSUS. POWER OUTPUT 

1.0~F/ 
15V 

+ 
250~F 
15V 

2N5041 

SENSITIVITY-14mV (rmsl FOR 1.0WATT OUTPUT (RL • 8.011; I •400Hzl 

S+N/N - 62d8 BELOW 1.0WATT 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FT5040 · FT5041 
PNP HIGH CURRENT AMPLIFIERS 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION •••••••• 4.0 WATT@ Tc = 25°C 

hFe@ 500 mA 
• EXCELLENT BETA LINEARITY •• • • • • • • hFe @ 150 mA 0.75 (Min.) 

• LOW SATURATION VOLTAGE •••••••• Yce(sat) = -0.45 V (typ.)@ le= 1.0A, I,= 33 mA 
•••••••• Yce(sat) = -0.20 V (typ.) @le = 500 mA, 18 = 50 mA 

• HIGH BREAKDOWN VOLTAGE ••••••• LYceo = -40 V (min.)@ le= 30 mA 

ABSOLUTE MAXIMUM RATINGS (Notel) 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25 •c Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 
V eso . Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
VEao Emitter to Base Voltage 

-55"Cto +125°C 
+125"C 
+260°C 

fl5040 
-25Volts 
-25Volts 

-4.0Volts 

4.0 Watt 
0.5 Watt 

fl5041 
-40Volts 
-40Volts 

-5.0Volts 

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

fl5040 fl5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

hFez 
hfEi" DC Pulse Current Gain Ratio (Note 5) 0.5 0.75 0.85 

hFEI DC Pulse Current Gain (Note 5) 30 170 40 75 150 

hFez DC Pulse Current Gain (Note 5) 20 75 30 65 

hFE DC Pulse Current Gain (Note 5) 20 200 30 85 225 

Yceo<sust) Collector to Emitter Sustaining Voltage (Note 4 & 5) -25 -40 

BVeBO Collector to Base Breakdown Voltage -25 -40 

BY EBO Emitter to Base Breakdown Voltage -4.0 -5.0 

Yee<sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 -0.09 -0.25 

Yce<sat) Pulsed Collector Saturation Voltage (Note 5) -0.4 -1.0 -0.2 -0.5 

Yce<sat) Pulsed Collector Saturation.Voltage (Note 5) -0.45 -1.3 
V8E(on) Pulsed Base Emitter on Voltage (Note 5) -0.69 -0.85 -0.69 -0.75 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -1.1 -0.82 -1.1 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.85 -1.1 
V8e(sat) Pulsed Base Saturation Voltage -0.95 -1.2 

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

UNITS 

Volts 
Volts 
Volts 
Volt 
Volt 
Volts 
Volt 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.240 
I MAX. 
I 

-t I 
I r--1 

3 LEADS 

~ ~ ~~MIN. 
:gtzo1A. 

NOTES: All dimensions In inches 
Leads are gold·plattd nickel 
f'ackjlle is electricelly Non· 
conductive material 
Packaa:e weight is 0.66 gram 

TEST CONDITIONS 

hFe1@1c=150 mA Yee= -1.0V 
hFez@lc=500 mA Yee= -1.0V 
lc=150 mA Yee= -1.0V 
lc=500 mA Yee= -1.0V 
le=lO mA Vee= -1.0V 
lc=30 mA (pulsed) 18=0 
lc=lOOµA le=O 
lc=O IE=lOµA 
lc=150 mA 18=15 mA 
lc=500mA 18=50mA 
lc=l.OA l,=33 mA 
lc=20 mA Vee= -5.0V 
lc=150 mA 18=15 mA 
lc=500 mA 18=50mA 
lc=l.0 A 18=33 mA 

*Planar is a patented _Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 40 mW!°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 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-4/2. 
(5) Pulse conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, 181, and IB2-

F=AIRCHILCl 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS FT5040 • FT5041 

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

FT5040 FT5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

lcao Collector Cutoff Current 0.1 50 nA lc=O Vea= - 15 V 

lcao Collector Cutoff Current 0.1 50 nA le= 0 Vea= - 30V 
1cao(65 • C) Collector Cutoff Current 0.01 1.0 µA le= 0 Vea= - 15 V 
1cao(65°C) Collector Cutoff Current 0.01 1.0 µA le= 0 Ve8 = - 30V 

IEBo Emitter Cutoff Current 0.01 50 nA le= 0 VEB = - 4.0V 

hie High Frequency Current Gain (f = 100 MHz) 0.8 2.0 1.0 2.0 le= 50 mA VeE = - lOV 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 35 15 35 pf IE= 0 Vea= - lOV 

c.b Emitter to Base Capacitance (f = 1.0 MHz) 75 120 75 120 pf le= 0 VEa = - 0.5 v 
ton Turn On Time (Note 6) 23 30 ns le= 500 mA 181 =50mA 

to ff Turn Off Time (Note 6) 200 250 ns le= 500 mA 181 = 182 = 50 mA 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.0 1.0 dB le= 200 µA VeE =-5.0V 

R5 = 1.0 kn 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 

~ 
"' g; 6.0 

" "' 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS* 

E 4.o~d::::::±=:C:LLLIALJlLJ_ 
:::l 
8 

-10 -20 -30 -40 -50 

VcE -COLLECTOR - EMITTER VOLTAGE -VOLTS 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS* 

VcE -COLLECTOR - EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 

! 600 fv 
B 400 v 

6.01mA 

] 
4.0mA 

:::l 
8 
' 
" 200 

0 

ti 2.01mA 
y I 

'l Ie•O 

0 -0.<t -0.B -1.2 -1.6 -2.0 

Vee COLLECTOR -EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE -COLLECTOR -EMITTER VOLTAGE -VOLTS 

• Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS FT5040 • FT5041 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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FAIRCHILD TRANSISTORS FT5040 • FT5041 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 

le -COLLECTOR CURRENT- mA 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC 

hie Input Resistance 

hoe Output Conductance 

hre Voltage Feedback Ratio 

hie Small Signal Current Gain 

1.0 WATT AUDIO AMPLIFIER 

470k0 

1.0~F/ 470kQ + 
15V 

0.47~F 
2N4249 

0.005 2211 
~F 

680kQ 22kQ + lOO~F/ 
15V 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

> COLLECTOR • EMITTER VOLTAGE 
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2.3 
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78 

COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 
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TrAMBIENT TEMPERATURE-'C 

UNITS TEST CONDITIONS 

kn le= 1.0mA Vee.= -5.0V 
µmho le=l.OmA Vee= -5.0V 
x10-• le= LOmA Vce=-5.0V 

le= 1.0mA Vee= -5.0V 

ton AND t11tt TEST CIRCUIT 

Vee +3.BV Vee -30V 

lkll 

!OµF IOOll 

0 162-~ . 

-9.7;u 

TO OSCILLOSCOPE 
INPUT l > IOOkll 
tr ~ions 

PULSE SOURCE 
tr, tf < 20ns 

Z1N ='500 
PW= 101-1s 
DUTY CYCLE < 23 

TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 

I• 400Hz 
t---t---+--+--+-+--TA • 25' C 

8.o t--+---+---+---+---+--+--+v-:zi .... 

6.0 t--+--t----+---1C--+--1JL-7'+---i 

~ 4.0 t--+--t----+---1~C--¥--+--+---I 

LY' 2.0 t--t--:::;;o!"""--t--t--+--+-11---1 ,..._..v 
SENSITIVITY-14mV (rmsl FOR 1.0WATT OUTPUT (RL • 8.0Q; I• 400Hzl 

S+N/N - 62d8 BELOW 1.0WATT 

POWER OUTPUT-WATTS 

l=AIRCHIL.CJ 
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2N5042 
PNP HIGH CURRENT AMPLIFIER 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

hFE@SOOmA . 
• EXCELLENT BETA LINEARITY • • hFE @ l50 mA = 0.75 (mm.) 

• LOW SATURATION VOLTAGE· • VeE(sat) =OAS (typ.) @ le= 1.0 A, 11 = 33 mA 

• HIGH BREAKDOWN VOLTAGE· • LYeEo = 40 V (min.) @ le= 30 mA 
• LOW DISTORTION • • 0.5% (typ.) @ 5.0 WATTS 

• COMPLEMENTARY WITH NPN SE8002 AND 2N3110 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation 

at 25°C Case Temperature (Notes 2 & 3) 
at 25°C Ambient Temperature (Notes 2 & 3) 

Maximum VoHages 
Veeo Collector to Base Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Veeo Emitter to Base Voltage 

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

SYMBOL CHARACTERISTIC MIN. 

hFE2 DC Pulse Current Gain Ratio (Note 5) 0.75 
hFEI 
hFel DC Pulse Current Gain (Note 5) 40 

hFe2 DC Pulse Current Gain (Note 5) 30 

hFE DC Pulse Current Gain (Note 5) 30 
VeEo(SUst) Collector to Emitter Sustaining VoHage (Notes 4 & 5) -40 

BVeeo Collector to Base Breakdown Voltage -40 

BVeeo Emitter to Base Breakdown Voltage -5.0 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 
Vee< sat) Pulsed Collector Saturation Voltage (Note 5) 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 
VBE~on) Pulsed Base Emitter On Voltage (Note 5) 
Vee< sat) Pulsed Base Saturation Voltage (Note 5) 
Vee< sat) Pulsed Base Saturation Voltage (Note 5) 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 

leeo Collector Cutoff Current 
leeo(l50°C) Collector Cutoff Current 

leeo Emitter Cutoff Current 

hfe High Frequency Current Gain (f = 100 MHz) 1.0 

ccb Collector to Base Capacitance (f = 1.0 MHz) 

ceb Emitter to Base Capacitance (f = 1.0 MHz) 

ton Turn On Time (Note 6) 

to ff Turn Off Time (Note 6) 

NF Narrow Band Noise Figure (f = 1.0 kHz) 

Additional Electrical Characteristics and Notes on Page 3 

-65°Cto +2oo·c 
+2oo•c 
+3oo•c 

4.0Watts 
0.8Watt 

-40Volts 
-40Volts 

-5.0Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

.125 .260 .:r .240 

Seatlna I 

:~~golA.Q:~~DIA. 

Pl•••·T T 
3 LEADS D D D 0.5 MIN . 
. 019 DIA I 
.016 . __.!_ 

CASE 

NOTES: Alldimen11onsin'lnch11 
Leads •re 1old-pl1ted KOVAR 
LffCINo.llntern1U1connect1dtoc111 
Plck1aeweiatat is 1.231r1ms 

TYP. MAX. UNITS TEST CONDITIONS 

0.85 
hFEI@ le= 150 mA Vee= -1.0V 
hFe2 @ le= 500 mA Vee= -1.0V 

75 150 le= lSOmA VeE = -1.0V 
65 le= SOOmA VcE = -1.0V 
85 225 le= lOmA Vee= -1.0V 

Volts le= 30 mA (pulsed) le = 0 
Volts le= 100µ,A le= 0 
Volts le=O le= 10µ,A 

-0.09 -0.25 Volt le= 150 mA le= 15mA 
-0.20 -0.50 Volt le= 500 mA le= 50 mA 
-OAS -1.3 Volts le= 1.0A 18 =33 mA 
-0.69 -0.75 Volt le =20mA VCf. = -5.0V 
-0.82 -1.1 Volts le= 150 mA le= 15mA 
-0.85 -1.1 Volts le= 500 mA le= 50 mA 
-0.95 -1.2 Volts le= 1.0A le= 33 mA 

0.2 50 nA le=O Vee= -30V 
1.0 20 µA le=O Vee= -30V 
0.1 50 nA le=O Vee= -4.0V 
2.0 5.0 le= 50mA Vee= -lOV 
15 35 pf le=O Vee= -lOV 
75 120 pf le=O Vee= -0.5V 
23 ns le= 500 mA le 1 =50 mA 
200 ns le= 500 mA le 1 =le2 =50mA 

1.0 dB le= 200µ,A 
Vee= 5.0V 
R5 = 1.0 kn 

0 Planar is a patented Fairchild process. 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTOR 2N5042 

TYPICAL ELECTRICAL CHARACTERISTICS 

ACTIVE REGION 
COLlfCTOR CHARACTERISTICS 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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COLLECTOR CURRENT 
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ACTIVE REGION 
COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5042 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTIC 

Input Resistance 
Output Conductance 
Voltage Feed back Ratio 
Small Signal Current Gain 

TYP. 

2.3 
17 
4.5 
78 

UNITS TEST. CONDITIONS 

kn le= l.OmA ·Vee= 5.0V 
µmhos le= 1.0 mA Vee= 5.0V 
x10-4 le= 1.0 mA Vee=5.0V 

le= 1.0 mA Vee= 5.0V 

(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 43.8°C/Watt (derating factor of 22.8 mW/"C); junction to ambient thermal 
resistance of 219°C/Watt (derating factor of 4.56 mW/"C). 

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

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

(6) See switching circuit for exact values of 10 181' and 182• 
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2N5055 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR*ll EPITAXIAL TRANSISTOR 

• FAST SWITCHING • • • • •••• t.. = 20 ns !MAJO @ 30 mA 
. . . . . . . . t." = 25 ns !MAJO @ 30 mA 
•••••••• -r, = 20 ns !MAJO@ 10 mA 

• HIGH FREQUENCY. • • • •••• fr= 550 MHz (MIN) @ 20 mA 
• LOW CAPACITANCE • • • • •.• c •• = 4.5 pf !MAJO @ 5 V 
• LOW SATURATION VOLTAGE ••• Yee ,,.,1 = 0 •. 19 V !MAXI@ 30 mA 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limitl 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Yao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 41 
Veao Emitter to Base Voltage 
Vas Collector to Emitter Voltage 
le Collector Current [Note 21 

-55°C to + 125°C 
+125°C 
+260°C 

0.5 Watt 
0.2Watt 

-12 Volts 
-12Volts 
-4.5 Volts 
-12 Volts 

lOOmA 

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

SYMBOL CHARACTERISTICS MIN. Typ. MAX. 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage £Note 51 -0.07 -0.13 
Yee (sat) Pulsed Collector-Emitter Saturation Voltage !Note 51 -0.10 -0.19 
Yee (sat) Pulsed Collector-Emitter Saturation Voltage !Note 51 -0.25 -0.45 
h1. High Frequency Current Gain (f = 100 MHzl 5.5 9.0 
c •• Collector to Base Capacitance 3.3 4.5 
c •• Emitter to Base Capacitance 3.8 6.0 
Ices Collector Reverse Current 0.05 50 
Ices (65°Cl Collector Reverse Current 0.002 10 
T, Charge Storage Time £Note 6, Figure 11 15 20 
t,. Turn On Time [Note 6, Figure 21 10 20 
t.11 Turn Off Time [Note 6, Figure 21 15 25 
td Delay Time !Note 6, Figure 21 4 10 
t, Rise Time £Note 6, Figure 21 6 15 
t, Storage Time [Note 6, Figure 21 12 20 
t, Fall Time [Note 6, Figure 21 3 15 

Additional Electrical Characteristics on page 2 

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

UNITS 

Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline .222__, __ _ 

.192 

I I .240 
i I MAX. 

II -t 11 ................ 
3 LEADS 

:g~~DIA. 
~~~~MIN. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le=lOmA 11 = 1.0 mA 
lc=30mA la= 3.0mA 
le= 100 mA 1a=10mA 
lc=20mA Yee= -10 V 
le= 0 Yea= -5.0 V 
le= 0 Vea= -0.5 V 

Vee= -lOV Vea= 0 
Yee= -lOV Vea= 0 
le::::: 10 mA 111::::: 112::::: 10mA 
le::::: 30 mA 111::::: 3.0 mA 
le::::: 30 mA 111::::: 112 ::::: 3.0 mA 
le:::::30mA I" :::::3.0 mA 
le::::: 30 mA 111 :::::3.0 mA 
le::::: 30 mA 111 ::::: 112 ::::: 3.0 mA 
le::::: 30 mA 111 ::::: l.12 ::::: 3.0 mA 

• Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/watt (derating factor of 5.0 mW/'Cl; 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-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(6) See switching circuit for exact values of le, 111, and 112• 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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I FAIRCHILD TRANSISTOR 2N5055 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

V11 (sat) Pulsed Base-Emitter Saturation Voltage -0.88 -0.92 Volts le= 10 mA la= 1.0 mA 
VB'E (satl Pulsed Base-Emitter Saturation Voltage -0.8 -0.93 -1.15 Volts le= 30 mA la= 3.0 mA 
VB'E (satl Pulsed Base-Emitter Saturation Voltage -0.95 -1.14 --1.5 Volts le= 100 mA la= 10 mA 
Vcoo 1 ... , Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 Volts le= 10 mA la= 0 

(pulsed) 
BVcao Collector-Base Breakdown Voltage -12 Volts le= 100 .µA le= 0 
BVno Emitter-Base Breakdown Voltage -4.5 Volts le= 100 µA le= 0 

hFe DC Current Gain 12 44 le= 1.0 mA Vee= -0.5 V 
hFe DC Pulse Current Gain [Note 51 20 55 le= 10 mA Vee= -1.0 V 
hFe DC Pulse Current Gain [Note 51 30 63 100 le= 30 mA Vee= -0.5 V 
hFE DC Pulse Current Gain [Note 51 20 55 le= 100 mA Yee= -1.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5055 

TYPICAL ELECTRICAL CHARACTERISTICS 
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SWITCHING TIME 
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INPUT AND OUTPUT 
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2N5126 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

. • LOW FEEDBACK CAPACITANCE • • • C0b = 1.6 pf (MAX) 
• HIGH POWER GAIN •••••••• PG AT 100 MHz = 26 dB (TYP) 
• BREAKDOWN VOLTAGE ••••••• LVeEO = .20 V (MIN) 
• LOW NOISE FIGURE •••••••• NF AT 100 MHz = 5.5 dB (TYP) 
• FORWARD AGC CHARACTERISTIC 

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) 

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

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25 • C Case Temperature 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

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

SYMBOL 

hfe 
Av 
PG 
PG 
AGC 
VcE(sat) 
VsE(sat) 
hFE 

lcso 
lcso(65°C) 
YeEo(sust) 
BVcso 
BVESO 
h1. 
VsE(on) 

NOTES: 

CHARACTERISTICS 

Collector-Base Capacitance 
Noise Figure (Note 5) 

High Frequency Current Gain (f = 100 MHz) 
Voltage Gain (f = 455 kHz) (Note 5) 
Power Gain (f = 10.7 MHz) (Note 5) 
Power Gain (f = 100 MHz) (Note 5) 
Automatic Gain Control (f = 100 MHz) (Note 5) 
Collector Saturation Voltage 
Pulsed Base Saturation Voltage (Note 4) 
DC Pulse Current Gain (Note 4) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Small Signal Current Gain (f = 1.0 kHz) 
Base to Emitter On Voltage (Note 5) 

MIN. 

3.0 

20 

20 
20 
3.0 
15 

+125°C 
-55°Cto +125°C 

+260°C 

TYP. 

1.1 
5.5 

6.0 
37 
30 
26 
9 

70 
1.0 

0.5 Watt 
0.2 Watt 

20Volts 
20 Volts 
3.0Volts 

MAX. 

1.6 

2.0 
0.98 
350 
50 
5.0 

400 
0.98 

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

UNITS 

pf 
dB 

dB 
dB 
dB 
mA 
Volts 
Volt 

nA 
µA 
Volts 
Volts 
Volts 

Volts 

PHYSICAL. DIMENSIONS 
In accordance with JEDEC (TO·l06) outline 

.222 ---ji-------1 

.192 

lOO Base 
Lead No. 2 

Emitte Collector 
Lead No Lead No. 3 

4 

FLAT~ 
NOTES: All dimensions in inches 

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

TEST CONDITIONS 

IE= 0 Yea= 10 V 
le= 4.0 mA Yee= 15V 
f = 100 MHz R5 = lOOn 
le= 4.0 mA VcE = 10 V 
le= 4.0 mA Yee= 12V 
le= 4.0 mA Yee= 12V 
le=4.0mA Yee= 15V 
le for which PGAGe = PG - 30 dB 
le = 10 mA Is = 5.0 mA 
le = 10 mA Is = 5.0 mA 
le= 4.0 mA VcE = 10 V 
IE= 0 Vcs = 10 V 
IE = 0 Vcs = 10 V 
le= 3.0 mA la= 0 
le= 100 µA IE= 0 
le= 0 IE= 100 µA 
le= 4.0 mA VcE = 10 V 
le= 10 mA VcE = 10 V 

*Planar is a patented Fairchild process. 

(2) These ratings give a maxim~m 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). 

(3) Rating refers to a high·cuuent point"vihere· collector. to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = .300 µs; duty 'cycle= 1 % . 
. (5) See Test Circuit. · 
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FAIRCHILD TRANSISTOR 2N5126 

455 kHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT ..----------oVee = 12 v 
T1 = T.R.W. #17794Rl 

5k 

INPUT 

lkQ 

lOk 

- .•µfr ·'"'I 
- - - -

10.7 MHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT 

C1 and C2 ARCO #465 

L1 = 11 µH (0.9 inch of #632 AIRDUX COIL) 
Input Tap at 2.9T from cold side 
Output Tap at 3.66T from cold side 

L2 = 1,1 µH (1.5 inches of #608 AIRDUX COIL) 
Input Tap at 2.3T from co.Id side 
Output Tap at 0.5T from cold side 

All resistors are % watt. 

Typical gain at le = 4 mA is 34 dB. 

100 MHz AGC AND NF. TEST CIRCUIT 

L1 = #14 Buss Wire - 3T - % " l.D. - 5/12" long 
Tap at 1 %T from cold end 

Lz ~ #18 enameled- 51'- %" l.D. - 5/16" long 
Tap at 1 Y, T from cold end 

T1 = #36 Bifilar - lT in balum core Qi 

C2 = 1 to 35 pF Johanson #803 (or equivalent) 

Ci, c. = 1 to 35 pF Johanson #803 (or equivalent) 

01 - FD300 

llµH 

50Q 

lkQ 

.5µF 

10-177 

-

3500 

ia --r,~l !2k~~ 
I I OUTPUT 

I I 1 .lµF 

I 4 I 
I I 
L _____ _J 

270Q 

-------------(1+12 v 

5kQ 300Q 

e2 

.5µF 

lOkQ 

lOkQ 

l.lµH 

500 
OUTPUT 

·~1 

--~~--..IVV'~~~-o+VNEUT 

D1 ~~v 

) (liOpF 

-=-Vee 
l 15v 



2N5127 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTOR 

• HIGH FREQUENCY • • f1 = 750 MHz (TYP) AT 15 mA 
• LOW CAPACITY • • Ccb = 3.5 pf (MAX), 2.5 pf (TYP) AT 10 V 
• LOW NOISE • • NF = 3.7 dB (TYP) AT 1.0 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

at 25 • C AmbientTemperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEo Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

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

SYMBOL 

BVcso 
BVEBO 
Vcm(sust) 
VcE(sat) 
VsE(sat) 
lcso 
lcso (65°C) 
hpE 

hFE 

hfe 

h1e 
h1. 
r ' b 

ccb 
NF 

NOTES: 

CHARACTERISTICS 

Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
Low Frequency Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 
Real Part of hie (f = 350 MHz) 
Collector-Base Capacitance 
Noise Figure (f = 1.0 MHz) 

Base to Emitter On Voltage (Note 4) 

MIN. 

20 
3.0 
12 

15 

12 
1.5 

-55°c to +125°C 
+125°C Maximum 
+260°C Maximum 

TYP. 

35 
70 
80 
3.0 
7.5 
30 
2.5 
3.7 

0.5 Watt 
0.2 Watt 

20 Volts 
12 Volts 

3.0Volts 

MAX. 

0.3 
1.0 
50 
5.0 
300 

400 

3.5 

1.0 

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

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
nA 
µA 

n 
pf 
dB 

Volts 

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

.222-r---I 

.192 1~""11 
.240 
MAX . ............... -t 

~ ~~~IN. 

Emitter 
Lead No. 1 

Base 
Lead No. 2 
Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= lOOµA 
IE= 100 µA 
le= lOmA 
le= 10 mA 
le= 10 mA 

. Vcs = lOV 
Vcs=lOV 
le= 2.0 mA 
le= 15 mA 
le= 2.0 mA 
le= 2.0mA 
le= 15 mA 
le= 15 mA 
Vee= lOV 
le= 2.0mA 
R5 =son 
le= 10 mA 

IE= 0 
lc=O 
Is= 0 
Is= 1.0 mA 
Is= 1.0 mA 
IE= 0 
IE= 0 
VcE = 10 V 
VcE = 10 V 
VcE = 10 V 
VcE = 10 V 
VcE =.10 V 
VcE = 10 V 
IE= 0 
Yee= lOV 

VcE = lOV 

*Planar is a patented Fairchild process. 

(2) The~e ratings give 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°0/watt (derating factor of 2.0 mW!°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length= 300 µs; duty' cycle= 1 % . 
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2N5128 • 2N5129 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH GAIN - - 400 mW RF POWER OUT AT 30 MHz (TYP) 
• BETA • - 35 (MIN) AT 50 mA, 20 (MIN) AT 10 mA 
• HIGH fr - - 200 MHz (MIN) AT 50 mA 
• FAST SWITCHING - • 14 ns (TYP) t00 AND 80 ns (TYP) t0 ff AT 300 mA 
• LOW VeE(sat) - - 0.25 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
Vem Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

-55°Cto +125°c 
+i25·c 
+260°c 

2N5128 2N5129 
0.7 Watt 0.5 Watt 
0.3 Watt 0.2 Watt 

2N5128 2N5129 
15 Volts 15 Volts 
12 Volts 12 Volts 

3.0 Volts 3.0 Volts 

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

SYMBOL CHARACTERISTICS 

1/ 

Amplifier Power Gain (f = 30 MHz) 
(Note 7) 
Collector Efficiency (f = 30 MHz) 
(Note 7) 
High Frequency Current Gain 
(f = 100 MHz) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. TYP. MAX. 

12 

75 

2.0 8.0 

20 85 
35 75 350 

62 
14 
80 

UNITS 

dB 

% 

ns 
ns 

TEST CONDITIONS 

le= 0 (zero signal) VeE = 15 V 

le = 0 (zero signal) VcE = 15 V 

le= 50 mA 

le= lOmA 
le= SOmA 
le= 500 mA 
le= 300 mA 
le= 300mA 
182 = 30mA 

Vee= 5.0V 

VeE = lOV 
VcE=lOV 
VeE = lOV 
181 =30mA 
181 =30mA 

(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 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 2N5129 and 
junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/'C) and a junction to ambient thermal resistance 
of 333°C/Watt (derating factor of 3.0 mW/°C) for 2N5128. 

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

(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, IB1, and IB2. 
(7) P1N = 40 mW. See Test Circuit. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO·I05) outline 

~ 
h-.,-----\1 .240 

r -T 
3 LEADS 

8/l DIA. 
~ ~ ~_JMIN. 

NOTfS: AU dimensions in inches 
Leads are go!d·o!ated .kovar 

Package 1selectr1cally Non­
conductive material 
Package weight 1s 0.66gram 

2N5128 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·106) outline .222 _____ _, 

.192 

3 LEAOS 

:g;~DIA. 

Emitter 
Lead No. 1 

I I .240 
: : MAX . , , --4 I I 

.....,,_,,__,,_ I 

~ t_:tN 
Base 

Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight 1s 0.31 gram. Package 
is electrically non-conductive material 

2N5129 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5128 • 2N5129 

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

SYMBOL CHARACTERISTICS MIN. TYP. 

BVees Collector to Emitter Breakdown Voltage 15 
BVeeo Collector to Base Breakdown Voltage 15 
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 
BVEBO Emitter to Base Breakdown Voltage 3.0 
ccb Collector-Base Capacitance (f = 1.0 MHz) 
Vee<sat) Pulsed Collector Saturation Voltage (Note 5) 0.13 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.35 
Vee<sat) Pulsed Emitter Saturation Voltage (Note 5) 
leeo Collector Cutoff Current 
icecJ65°C) Collector Cutoff Current 
V8e(on) Base to Emitter On Voltage (Note 5) 

30 MHz AMPLIFIER TEST CIRCUIT 

50 Q GENERATOR 

P1N=400mW 

SHIELD 
\ 
\ 

\ 
\ 

\ 

~ 

MAX. UNITS 

Volts 
Volts 
Volts 
Volts 

10 pf 
0.25 Volts 

Volts 
1.10 Volts· 
0.05 µA 
1.0 µA 
1.1 Volts 

RFC 

7-100 pF 7-lOOpF 55-300pF 

.OlµF 220Q 

Vcc=1sv 

TEST CONDITIONS 

le= lOµA 18 =0 
le= lOµA le= 0 
le = 10 mA (pulsed) 18 =0 
le=O le= lOµA 

. le= 0 Vee= lOV 
le= 150 mA I~= 15mA 
le= 500mA 18 = SOmA 
le= 150mA le= 15mA · 
Vee= lOV Vee= 0 
Vee= lOV Vee= 0 
le= 150 mA Vee= 5.0V 

Pour =400 mW MIN. 

at '1)~60% 

50Q LOAD 

.OlµF 

T1 - 4 Turns No. 20 Wire, 3,4" Dia. x 'A" Long, Midtapped. 

L1 and L2 - 4 Turns No. 20 Wire, % " Dia. x 1,4" Long. 

Variable Capacitors are Compression Mica. 

Rs= 140 O, RL = 260 O as seen ·by transistor. 

300ns 

~~ 
Pulse Source 
Rise Time 5 l.Ons 
zin=50Q 

TURN-ON 
TEST CIRCUIT 

+25V 

500Q 

50 Q 

To Sampling Scope 
Rise Ti me :5 l.O ns 
lnputZ"'iOOkQ 

+3~V 
lOµs 

0 

PULSE SOURCE 

TURN-OFF 
TEST CIRCUIT 

-15V 

fa' »>O 

RISE TIME 5 20 ns -=-
Zin = 50Q 

10-180 

+25V 

SOQ 

TO SAMPLING SCOPE 
RISE TIME 5 1.0 ns 
INPUT Z "' lOOkQ 



2N5130 
NPN LOW LEVEL RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH GAIN ••••••••• Gpe = 15 dB (TYP) AT 200 MHz 
• HIGH POWER OUTPUT ••• P0 = 40 mW (TYP) AT 500 MHz 

P0 = 7.0 mW {TYP) AT 930 MHz 
' • LOW NOISE • • • • • • • • . NF = 4.0 dB (TYP) AT 60 MHz 
• BREAKDOWN VOLTAGE ••• LVceo = 12 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time _limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 65 • C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 
Vc80 Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 

(Note 2) 
(Note 2) 
(Note 2) 

(Note 3) 

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

SYMBOL CHARACTERISTICS MIN. 

hPE DC Pulse Current Gain (Note 4) 15 
VcE(sat) Collector Saturation Voltage 
V8E(sat) Base Saturation Voltage 
ccb Collector-Base Capacitance 

. ccb Collector -Base Capacitance 
ICBO Collector Cutoff Current 
lc80(65°C) Collector Cutoff Current 
hfe High Frequency Current Gain (f = 100 MHz) 4.5 

GP• Available Power Gain (neutralized) (Note 5) 
(f = 200 MHz) 

NF Noise Figure (f = 60 MHz) 

rb'Cc Collector-Base Time Constant (f = 79.8 MHz) 
V8E(on) Base to Emitter On Voltage 
hfe Small Signal Current Gain (f = 1.0 kHz) 12 
BVcBo Collector to Base Breakdown Voltage 30 
VcEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 12 

BVEBO Emitter to Base Breakdown Voltage 1.0 
po Power Output (f = 500 MHz) 
po Power Output (f = 930 MHz) 

Notes on page 2 

-55°Cto +125•c 
+125°C Maximum 
+260°C Maximum 

TYP. 

50 
0.1 

1.3 
2.7 

9.0 
17 

4.0 

15 

40 
7.0 

0.5 Watt 
0.3 Watt 
0.2 Watt 

30Volts 
12 Volts 

1.0 Volts 

MAX. 

250 
0.6 
1.0 
1.7 

50 
5.0 

1.0 
300 

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

Volts 
Volts 
pF 
pF 
nA 
µA 

dB 

dB 

ps 
Volts 

Volts 
Volts 

Volts 
mW 
mW 

PHYSICAL DIMENSIONS 

3 LEADS 

:~::DIA. 

Emitter 
Lead No. I 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

lc=8.0mA VcE = lOV 
le= 10 mA 18 = 1.0 mA 
le= 10 mA 18 = 1.0 mA 
IE= 0 Vc8 =10V 
IE=O Vc8 = OV 
IE= 0 Vc8 = lOV 
IE= 0 Vc8 =10V 
le= 8.0 mA VcE = lOV 
le =8.0mA VcE= lOV 

le= 1.0mA VcE = 6.0V 
R5 = 400n 
le= 8.0 mA Vc8 = lOV 
le= 10 mA VcE = lOV 
le= 8.0mA VcE= lOV 
le=O le= lOOµA 
le= 3.0 mA 18 =0 
(pulsed) 
le= 0 IE= 10 µA 
le= 10 mA Vc8 =10V 
le= 10 mA Vc8 = lOV 

*f'.lanar is a patented Fairchild process. 

F.A.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILr A AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTOR 2N5130 

NOTES: 

INPUT 

INPUT 

NEUTRALIZED 10.7 MHz l.F. TEST CIRCUIT 

le=3.0mA Yee= lOY 

Typical Gain = 37 dB 

2-SpF 

200pF 

6.2 
kll 

12pf 

lOOll 

-20V +lOV 

T1 = 2.6 T Primary #26 Nyclad 
10 T Secondary #26 Nyclad 

T2 = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary #26 Nyclad 

NEUTRALIZED 45 MHz l.F. TEST CIRCUIT 

le=3.0mA Yee= lOY 

Typical Gain = 28 dB 

+lOV o--..r45nMTH'-z-..-----~ 

RFC .Olpf 

2-SpF 5pF 

.22pH 30pf 

6.2ll 
~-~--~ .005pf 

-20V 

T1 = 1.2 T Primary #26 Nyclad l Miller # 30_106 Core 
4.5 T Secondary #26 Nyclad \ 

T2 = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 

OUTPUT 

OUTPUT 

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 

L1 - 3.5 Turns No. 16 wire; 
5/16 Dia; 7 /16 Long. 
Turns Ratio 4 to 2 

L2 - 8.0 Turns No. 16 wire; 
1/8 Dia; 7 /8 Long. 
Turns Ratio 8 to 1 

L3 - 0.4-0.65 !Lh (adjustable core) 

10.8 MHz TO 10.7 MHz CONVERSION GAIN TEST CIRCUIT 

108MHz 
INPUT 

(SWEEP I 

le=3.0mA Yee= lOY 

Typical Gain = 25 dB 

5.5-
18pF 

.OlpF 

6.2kll 

-20V 

118.7 
MHz 

INPUT 
(608CI 

5-10 
pf 

10.7 
MHz 
RFC 

tlOV 

OUTPUT 

0.1 

T1 = 3 T #16 tinned copper wire, tapped at 1 T 

T2 = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 

T3 = 10 T #26 Nyclad Primary 
1 T #26 Nyclad Secondary 

930 MHz OSCILLATOR TEST CIRCUIT 

Yee= lOY 

Typical Power Out = 7.0 mW 

2-8pf 

2.8pF 

Cz 
.OOlpF 

2.2kll 

r---------, 
I I 
I I 
I I 
I I 
I I 

: 50ll : t _______ J 

VcclOV 
~---------1111-------~ 

C, and C2 are feed-through capacitors. 

L1 and L2 are silver tubing with mutual coupling. 

This circuit is meant to be used with an attenuator and a filter. 
The collector supply is fed in through the attenuator. 

lOOll 

I-=.05pF 
10000 

Lz RFC 

.OOlpF} r.OlpF 

OUTPUT 
IMPEDANCE 

•500 

(1) These ratings are. limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and function 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 0 /C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length= 300 µs; duty cycle::; 1%. 
(5) Forward gain (dB) + reverse gain (dB) < (-20 dB). See test circuit. 
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2N5131 
NPN GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTORS 
! 

• GAIN - - hFe = 30-500 AT 10 mA 
• BREAKDOWN VOLTAGE - - LVeeo = 15 V (MIN) 
• FREQUENCY RESPONSE - ·fr= 100 MHz (MIN) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 25°C Ambient Temperature (Note 2) 

Maximum Voltages and Current 
Veno Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

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

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 30 

hfe High Frequency Current Gain (f = 100 MHz) 1.0 
V0 E(sat) Collector Saturation Voltage 
VsE(sat) Base Saturation Voltage 
lcso Collector Cutoff Current 
lcso(65°C) Colle~tor Cutoff Current 

ccb Collector-Base Capacitance (f = l.OMHz) 
VeEo(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 15 
BVcso Collector to Base Breakdown Voltage 20 
BVESO Emitter to Base Breakdown Voltage 3.0 

hie Small Signal Current Gain (f = 1.0 kHz) 25 

NOTES: 

-55°Cto+125•c 
125°C Maximum 
260° C Maximum 

MAX. 

500 

1.0 
1.0 
50 
5.0 
6.0 

600 

0.5 Watt 
0.2 Watt 

20 Volts 
15 Volts 

3.0 Volts 

UNITS 

Volts 
Volts 
nA 
µA 
pf 
Volts 
Volts 
Volts 

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

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

.222_r---I .. 

. !92 l~---r--1 

3 LEADS 

g;~ DIA. 

Emitter 
Lead No. I 

.240 
MAX. 

......,,._,,__,-t 
~ ~ t_:rN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= 10 mA Vee= 1.0 V 
le= 10 mA V0 E = 15 V 
le= 10 mA Is= 1.0 mA 
le= 10 mA Is= 1.0 mA 
IE =0 Yes= lOV 
IE= 0 Yes= IOV 
IE= 0 Yes= 10 V 
le =3.0mA Is =0 
le= 100 µA IE= 0 
lc=O IE= lOµA 
le= 10 mA V0 E = lOV 

*Planar is a patented Fairchild process. 

(2) These ratings give 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). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 

FAIRCHILCl 

SEMICONDUCTOR 
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• HIGH GAIN • • ~9 = 32 dB (TYP) @ 10.7 MHz 
~9 = 55 dB (TYP) @ 455 kHz 

• HIGH CONVERSION GAIN • ·Ge= 20 dB (TYP) 108 MHz to 10.7 MHz 
• LOW NOISE • • NF= 4.0 dB (TYP) @ 1.0 MHz 
• LOW CAPACITANCE • • Ccb = 3.5 pf (MAX) @ 10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

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

Maximum Power Dissipation 
Total Dissipation at 25 • C Case Temperature (Note 2) 

at 25 • C Ambient Temperature (Note 2) 

Maximum Voltages and Current 
Veeo Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 3) 
VEeo Emitter to Base Voltage 

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

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 30 
leeo Collector Cutoff Current 
lee0 (65°C) Collector Cutoff Current 
ccb Collector-Base Capacitance 
NF Spot Noise Figure (Note 5) 

Apg Available Power Gain (neutralized) (f = 10.7 MHz) 
Apg Available Power Gain (neutralized) (f = 455 kHz) 
Ge Conversion Gain (f = 108 MHz to 10.7 MHz) 
rb'Cc Collector-Base Time Constant (f = 80 MHz) 
BVceo Collector to Base Breakdown Voltage 20 
Vceo<sust) Collector to Emitter Sustaining Voltage (Note 3) 20 
BVeeo Emitter to Base Breakdown Voltage 3.0 
hfe High Frequency Current Gain (f = 100 MHz) 2.0 

hfe Low Frequency Current Gain (f = 1.0 kHz) 20 
Vee( sat) Base Saturation Voltage (Note 5) 
VeE(sat) Collector Saturation Voltage (Note 5) 
VeE(on) Base to Emitter On Voltage (Note 5) 

NOTES: 

2N5132 
NPN AM/FM AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

125°C Maximum 
-55°c to +125°c 

260°C Maximum 

TYP. 

4.0 

32 
55 
20 
30 

3.5 

0.5Watt 
0.2Watt 

20Volts 
20 Volts 

3.0Volts 

MAX. 

400 
50 
5.0 
3.5 

650 
0.90 
2.0 

0.90 

UNITS 

nA 
µA 
pf 
dB 

dB 
dB 
dB 
ps 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0,106) outline .222----i __ _ 

.192 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Packa1e weight is 0.31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA Vee= lOV 
le=O Yee= lOV 
le=O Vee= lOV 
le= 0 Yea= lOV 
le=3.0mA Yee= lOV 
f = 1.0MHz R5 =300n 
le =7.0mA Yee= lOV 
le=3.0mA Yee= lOV 
le=7.0mA Yee= lOV 
le= lOmA Vee= 15V 
lc=.OlmA le=O 
le = 10 mA (pulsed) le=O 
IE= .01 mA le=O 
le= lOmA Vee= 15V 
le= 10 mA Vee= lOV 
le= lOmA le= 1.0 mA 
le= lOmA le= 1.0mA 
le= lOmA VCE = lOV 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give 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° /Watt (derating factor of 2.0 mW/"C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(4) Pulse Conditions: length = 3W µs; duty cycie = 1 % . 

l=A.IRCHILCJ 
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FAIRCHILD TRANSISTOR 2N5132 

108MHz TO 10.7MHz CONVERSION GAIN TEST CIRCUIT 10.7MHz NEUTRALIZED POWER GAIN TEST CIRCUIT 

50.11 INPUT 

108MHz 
300,.v 

le=7.0 mA Vee= lOV 

TYPICAL CONVERSION GAIN= 20 dB 

27pF 

-VEE 
ADJUST FOR 7mA Ic 

L.O. • 118.7 MHz 

110pF 

.01,.FI 

51.11 

10.7MHz 

I~ff 

T3 m~: gg~'E ~Oo~30-106 
PRIMARY ... 10 TURNS No. 36 ENAMELED 

WIRE. 
SECONDARY ... 1 113 TURNS No. 28 

ENAMELED WIRE. 

le= 7.0 mA Vee= lOV 

TYPICAL GAIN = 32 dB 

50.11 
INPUT 

10.7MHz 
100,.v 

2.4k.ll 

.------~T2 

llOpF 

-VEE +lOV 
ADJUST FOR 7mA Ic 

Ti m~~ gg~'f: ~~~:0-106 
4 TURNS No.28 ENAMELED WIRE 

TAPPED 1.5 TURNS FROM GNO. 

T2 =itt~: gg~1/3o~~0-106 
PRIMARY ... lOTURNS No.36 

E 
NE 

0 
ENAM 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 455kHz NEUTRALIZED A.M. l.F. AMPLIFIER TEST CIRCUIT 

50.11 
INPUT 
1.6MHz 
15,.v 

le=3.0 mA Vee= lOV 

TYPICAL GAIN= 46 dB 

-av +1ov 
ADJUST FOR 3mAic 

T2 120 T No.40S.S. ENL. PRIMARY 
40 T No.40 S.S. ENL. NEUT. SEC. 

~~r~A~8 :ri~'to~W~~ ~CPR~:~~OUND 

50.11 
INPUT 

455KHz 
20y.V 

le ....::3.0 mA Vee= lOV 

TYPICAL GAIN= 55 dB 

200.11 
.-----.--"M-O+lOV 

5 r----- -----, 
I 

41 : 

l .-;:_2 -+----+<JI 50.11 
I I OUTPUT 
J I 51.11 1: ~l_3 ___ ~ 
I I 

2700 
pf 

6.2k.ll 

L-----------..1 

-20V 
ADJUST FOR 3 mA Ic 

Tl 13 T PRIMARY No. 26 NYCLAD l 
54 T SECONDARY No: 36 NYCLAD MILLER No.30-106 CORE 
.043mh 

fi MILLER MIN. 1.F. TRANSFORMER No. 2032. 

l.6MHz TO 455kHz AUTODYNE CONVERSION GAIN TEST CIRCUIT 

-VEE 
ADJUST FOR 3mA Ic 

le = 2.0-3.0 mA Vee= lOV 

TYPICAL GAIN= 42 dB 

T3 50.11 
OUTPUT 

9-35 220 II pf pf 

51.11 

100.11 

+lOV 

10-185 

Tl MILLER COIL FORM' 
MILLER SLUG No.30-106 CORE 
PRIMARY ... 6 T No. 28 ENAMELED WIRE 
SECONDARY ... 28 T No. 36 ENAMELED WIRE 

Tz =m~ gg~~ ~~-R3'tHo6 

4 TURNS No.28'.:i t ENAMELED WIR'L? 
60 TURNS No.36 ENAMELED WIRE 

11/2 TURNS No.28-., 
ENAMELED WIRl;,j' 

T 3 ~~'ti~~~ N&)~~3~:i_~5 kHz TRANSFORMER 



2N5133 
NPN HIGH-GAIN, LOW-NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• LOW NOISE • -NF = 1.5 dB (TYP) @ 1.0 kHz 
• HIGH GAIN • • hFe = 60 (MIN), 220 (TYP) @ 1.0 mA 

hFE = 50 (TYP) @ 50 µA 
• BREAKDOWN VOLTAGE·· LYeeo = 18 VOLTS (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 25° C Ambient Temperature (Note 2) 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 3) 
Veso Emitter to Base Voltage 

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

SYMBOL CHARACTERISTICS MIN. 

hFE DC Current Gain 60 
hFE DC Current Gain 
hfe High Frequency Current Gain (f = 20 MHz) 

hie High Frequency Current Gain (f = 20 MHz) 2.0 
NF Narrow Band Noise Figure (f = 1.0 kHz) 

Yce(sat) Collector Saturation Voltage 

lceo Collector Cutoff Current 
lcso(65°C) Collector Cutoff Current 
ccb Collector-Base Capacitance 
BYcso Collector to Base Breakdown Voltage 20 
YeEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 18 
BVESO Emitter to Base Breakdown Voltage 3.0 
VBE(on) Base to Emitter On Voltage 
hfe Small Signal Current Gain (f = 1.0 kHz) 50 

NOTES: 

125°C Maximum 
-55°Cto +125°C 

260°C Maximum 

TYP. 

220 
50 
1.3 

1.5 

0.5 Watt 
0.2 Watt 

20Volts 
18 Volts 

3.0Volts 

MAX. 

1000 

20 

0.4 
50 
5.0 
5.0 

0.75 
1100 

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

UNITS 

dB 

Volts 
nA 
µA 
pF 
Volts 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC IT0-106) outline 

.222-r--1 ... 

.192 1~11 

3 LEADS 
:~~~DIA. 

Emitter 
Lead No. 1 

.240 
MAX. 

~-t 
~ ~ ~__:iMIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le= l.OmA Yee= 5.0V 
le= 50 µA Yee= lOV 
le= 50µA Yee= 5.0V 
le= 1.0 mA Yee= 5.0V 
le= 30µA Yee= 5.0V 
PWR BW = 200 Hz R5 =10kn 
le= 1.0 mA le= 0.1 mA 
le =0 Yee= 15V 
le= 0 Yes= 15V 
le= 0 Yes= 5.0V 
le= lOOµA le=O 
le= 3.0mA 18 =0 
le= lOµA lc=O 
le= 100 µA Yee= 5.0V 
le= 1.0 mA VcE = 5.0V 

•Planar is a patented Fairchild process. 

(2) These ratings give 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). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(4) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 

F.AIRCHIL.CJ 
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2N5134 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH FREQUENCY CURRENT GAIN ••• fr = 400 MHz (MIN) 
• LOW CAPACITANCE • • • • • • • • • • • • C.,b = 4 pf (MAX) 
• LOW CHARGE STORAGE TIME • • • • • • rs = 18 ns (MAX) 
• LOW Vce(sat) ••••••••••••••• 0.2 VOLT (MAX) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Ve80 Collector to Base Voltage 
VeEs Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage 
V EBO Emitter to Base Voltage 
le Collector Current (10 µs Pulse) 
le DC Collector Current 

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

SYMBOL CHARACTERISTICS 

hFE DC Pulse Current Gain (Note 5) 
hFe DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
V8e(sat) Base Saturation Voltage 
V8E(sat) Base Saturation Voltage 
V8e(sat) Base Saturation. Voltage 
V8e(sat) Base Saturation Voltage 
YcE{sat) Collector Saturation Voltage 
VeE(sat) Collector Saturation Voltage 
VeE(sat) Collector Saturation Voltage 
Vee< sat) ( +65°C) Collector Saturation Voltage 
V ee(sat) Collector Saturation Voltage 
h,0 High Frequency Current Gain (f= 100 MHz) 
Ccb Collector-Base Capacitance 
lcEs Collector Reverse Current 
le80(65 • C) Collector Cutoff Current 
BVeEs Collector to Emitter Breakdown Voltage 
BVeao Collector to Base Breakdown Voltage 
Veeo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
BVeso Emitter to Base Breakdown Voltage 
r 1 Charge Storage Time Constant (Note 6) 
t0 n Turn On Time (Note 6) 
t011 ·Turn Off Time (Note 6) 

(See notes on back page) 

MIN. 

20 
15 

n.10 
0.72 

2.5 

20 
20 
10 
3.5 

-55°C to +12s·c 
125°C Maximum 
260°C Maximum 

0.5Watt 
0.2Watt 

20 Volts 
20Volts 
IO Volts 

3.5 Volts 
500mA 
lOOmA 

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

.222 ---+~--

.192 

3 LEADS 

:~i~DIA. 

Emitter 
Lead No. I 

I I .240 
: I MAX . .... :,..: ............. -f 
~ ~ ~_:JMIN. 

Base 
lead No. 2 

Collector 
Lead No. 3 

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

TYP. MAX. UNITS TEST CONDITIONS 

66 
71 
40 

0.80 
0.85 
0.90 
1.10 
0.14 
0.12 
0.17 
0.19 
0.28 
5.75 
2.3 
0.05 
1.0 

7~ 
8.0 
7.0 

150 

0.25 
0.20 

4.0 
0.40 
10 

18 
18 
18 

le= 10 mA VeE = l.OV 
le = 30 mA VeE = 0.4 V 
le= 100 mA Vee= l.OV 

Volts le= 10 mA 18 = 1.0 mA 
Volts le= 10 mA 18 = 3.3 mA 
Volts le= 30 mA 18 = 3.0 mi< 
Volts le = 100 mA 18 = 10 mA 
Volts le = 10 mA 18 = 1.0 mA 
Volts le= 10 mA 18 = 3.3 mA 
Volts le= 30 mA 18 = 3.0 mA 
Volts le = 10 mA 18 = 1.0 mA 
Volts le= 100 mA 18 = 10 mA 

le= lO_mA YcE = lOV 
pf IE=O Vc8 =5.0V 
µA Vee = 15 V V8E = 0 
µA IE=O Ve8 =15V 
Volts le= 10 µA V8E = 0 
Volts le = 10 µA le = 0 
Volts le= 10 mA (pulsed) 18 = 0 
Volts le = 0 Ii: = 10 µA 
ns le = 181 = 10 mA, 182 = -10 mA 
ns le= 10 mA, 181 = 3.3 mA 
ns le= 10 mA, 181 = 3.3 mA, 

182 = -3.3 mA 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 
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NOTES: 

0-=\\l 

-10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 
PW? 300 ns 
Duty Cycle < 2 3 

Pulse Generator 
Vin Rise Time < I ns 
Source Impedance = 500 
PW? 300 ns 
Duty Cycle < 2 3 

Pulse Generator 

Ir < 0.5 ns 

Z0 = 500 

tpd I A+ I B 
=2"() 

FAIRCHILD TRANSISTOR 2N5134 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

560 

'A' 0.1 ,,lkO 

5000 910 

0.0023.,.F 

o.oo~1 
lOµf 10 

.,._~+~~-------~ . 
+ + 
11 v lOV 

t 0 N - toFF MEASUREMENT CIRCUIT 

500 3.3k0 

r--'lll,,,.,_._._-11-EOJ Vout 

500 

I( 0.0023 0.0023 
µF l'f 

0 0051£f 0.005.1£f 
f--·t---tt--. 

+ + 
VBB Vee= 3V 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

tpd = Average Propagation per Transistor 

(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. 

+6V 
103 Pulse waveform 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

o~T""~~~~~~~103 
v·n 

90.,. 

I off toff 
Vss= +12.0 v 
Vin= -20.9'V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

Waveforms 1 and 2 Superimposed 

(3) These ratings give 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). 

(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 1£•; duty cycle= 1%. · 
(6) See switching circuits for exact value of le, 18,. and 102 • 
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• HIGH GAIN - - hFE = 400 (TYP) @ 10 mA 
• BREAKDOWN VOLTAGE - - LVeEo = 25 VOLTS (MIN) 
• FREQUENCY RESPONSE - - fr= 40 MHz (MIN) @ 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
lead Temperature (Soldering, 10 second time limit) 

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

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

Maximum Voltage and Current 
V ees Collector to Emitter Voltage 
V eBO Collector to Base Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Veeo Emitter to Base Voltage 

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

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 5) 50 
hFE DC Current Gain 15 
Vee Base-Emitter Voltage (Note 5) 
Vce(sat) Collector Saturation Voltage (Note 5) 
Vee( sat) Base Saturation Voltage (Note 5) 
h1. High Frequency Current Gain (f = 20 MHz) ..2.0 
ccb Collector-Base Capacitance 
le BO Collector Cutoff Current 
leeo< +65 • C) Collector Cutoff Current 
BVces Collector to Emitter Breakdown Voltage 30 
BVceo Collector to Base Breakdown Voltage 30 
Yceo(sust) Collecior Emitter Sustaining Voltage (Notes 4 and 5) 25 
BVEBO Emitter to Base Breakdown Voltage 4.0 
VeE Base to Emitter Voltage (Note 5) 

NOTES: 

2N5135 
NPN HIGH GAIN AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

TYP. 

400 
325 
0.87 
0.9 

13 

0.8Watt 
0.3 Watt 

30Volts 
30Volts 
25Volts 

4.0Volts 

MAX. 

600 

1.0 
1.0 
1.0 
15 
25 

300 
10 

1.0 

UNITS 

Volts 
Volts 
Volts 

pF 
nA 
µA 
Volts 
Volts 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.240 

~~· 
~ ~ ~_JMIN. 3 LEADS 

gm DIA. 

NOTES: All dimensions in inches 

Leads are gold·plated kovar 
Package is electrically Non· 
conductive material 
Package weight is0.66gram 

TEST CONDITIONS 

le= 10 mA 
le=2.0mA 
le= 100 mA 
le= 100 mA 
le= 100 mA 
le= 30 mA 
le= 0 
IE= 0 
IE= 0 
le= 100 µA 
IE =0 
le = 10 mA (pulsed) 
le=O 
le= 100 mA 

VcE = lOV 
Vce=lOV 
Vee= l.OV 
le= 10 mA 
le= 10 mA 
Vee= lOV 
Vee= lOV 
Vee= 15 V 
Vee=15V 
Vee= 0 
le= lOOµA 
le= 0 
le=lOµA 
VeE = 1.0V 

*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 temperature of 125'C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mWj°C); junction to ambient thermal re· 

sistance of 333°C/Watt (derating factor of 3.0 mW/'C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle :::; 1 %. 

FAIRCHILCJ 

SEMICONDUCTOR 
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2N5136 • 2N5137 
NPN GENERAL PURPOSE AMPLIFIERS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LYeeo • • 20 VOLTS (MIN) 
• hFe • • 20-400 AT 150 mA 
• Yee(sat) • • 0.25 VOLT (MAX) AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Veso Collector to Base Voltage 
Vem Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

-55°c to +125°c 
+125°C 
+260°c 

2N5136 2N5137 
0.8 Watt 0.6 Watt 
0.3 Watt 0.22 Watt 

2N5136 2N5137 
30 Volts 30 Volts 
20 Volts 20 Volts 

3.0Volts 3.0 Volts 

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

SYMBOL CHARACTERISTICS 

hFe DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
Yee<sat) Pulsed Collector Saturation Voltage (Note 5) 
VsE(sat) Pulsed Base Saturation Voltage (Note 5) 
h1• High Frequency Current Gain (f = 20 MHz) 
Ccb Collector-Base Capacitance 
Ceb Emitter Base Capacitance 
leao Collector Cutoff Current 
les0 (65°C) Collector Cutoff Current 
IEBO Emitter Cutoff Current 
BVeso Collector to Base Breakdown Voltage 
Veeo<sust) Collector to Emitter Sustaining Voltage 

NOTES: 

(Notes 4 and 5) 
Emitter to Base Breakdown Voltage 
Base to Emitter On Voltage (Note 5) 

MIN. TYP. MAX. UNITS 

20 
20 

2.0 

30 
20 

3.0 

100 

0.10 
0.85 

16 
63 

400 

0.25 
1.1 
20 
35 
85 
100 
10 

100 

1.1 

Volts 
Volts 

pf 
pf 
nA 
µA 
nA 
Volts 
Volts 

Volts 
Volts 

TEST CONDITIONS 

le= 150 mA 
le= 30 mA 
le= 150 mA 
le= 150 mA 
le= 50 mA 
IE= 0 
le=O 
IE= 0 
IE= 0 
le =0 
le= lOOµA 
le= lOmA 
(pulsed) 
le=O 
le= 150 mA 

Yee =l.OV 
VeE =l.OV 
18 =15 mA 
16 = 15 mA 
VeE =5.0V 
Yes= lOV 
VEB = 0.5V 
Vea= 20V 
Yes= 20V 
VEB = 2.0V 
IE= 0 
Is= 0 

IE= 10 µA 
VeE = l.OV 

(1) These ratings are limiting values above which the. serviteability 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 125°C and junction to case thermal resistance of 167°C/Watt (derating 

factor of 6.0 mW/'C); junction to ambient thermal resistance of 455°C/Watt (derating factor of 2.2 mW/'C) for 2N5137 and 
a junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/'C); junction to ambient thermal resistance 
of 333°C/Watt (derating factor of 3.0 mW/'C) for 2N5136. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild 
Publication APP·4/2. 

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

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO·l05) outline 

.325 ~1~x. -+------< 

.240 

"-n'-n--n-'-4" 
3LEADS n n n_J.500MIN. 

:8ll DIA LI LI LI 

NOTfS: All dimensions in inches 

Leads are gold·olated kovar 
Package is electrically Non· 
conductive material 
Package weight is 0.66 gram 

2N5136 

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

.222 ___, __ ___. 

.192 

3 LEADS 

:~:~DIA. 

Emitter 
Lead No. 1 

I I .240 
ii MAX. ,, -t 11 .........___. 

~~~~IN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

2N5137 

*Planar is a patented Fairchild process. 
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2·N5138 
PNP LOW-LEVEL AMPLIFIER 

DIFFUSED SILICON PLANAR* II TRANSISTOR 

• LOW NOISE FIGURE • • • • 0.7 dB (TYP) AT f = 1 kHz 
• HIGH CURRENT GAIN • • • hFE = 100 (TYP) AT le = 100 µA 
• HIGH BREAKDOWN • • • • • LVeeo = 30 V (MIN) 
• EXCELLENT BETA LINEARITY FROM 1 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°CAmbientTemperature 

Maximum Voltages and Current 
V ceo Collector to Base Voltage 
V ceo Collector to Emitter Voltage 
Veeo Emit,ter to Base Voltage 

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

SYMBOL CHARACTERISTICS MIN. 

NF Narrow Band Noise Figure (f = 1.0 kHz) (Note 6) 
NF Wide Band Noise Figure (Note 7) 
NF Narrow Band Noise Figure (f = 1.0 kHz) (Note 8) 

hFE DC Current Gain . 50 

hr:;e DC Current Gain 50 

hFE DC Pulse Current Gain (Note 5) 50,, 

BVceo Collector to Base Breakdown Voltage -30 
Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -30 

BVeeo Emitter to Base Breakdown Voltage -5.0 

leao Collector Cutoff Current 

lee0 (65°C) Collector Cutoff Current 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 

V8e(on) Pulsed Base to Emitter "On" Voltage (Note 5) 

h,. Small Signal Current Gain (f = 1.0 kHz) 40 

h,. High Frequency Current Gain (f = 20 MHz) 1.5 

ccb Collector to Base Capacitance 

c.b Emitter to Base Capacitance 

-55° to +125°C 
+125°C 
+260°c 

2N5138 
TVP. 

0.7 

1.0 
0.8 

100 

110 
120 

-0.74 

0.5Watt 
0.2Watt 

-30Volts 
-30Volts 
-5.0Volts 

MAX. 

800 

10 
3.0 

-0.3 
-1.0 

-1.0 

1000 

7.0 
30 

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

dB 
dB 
dB 

Volts 
Volts 

Volts 
nA 
µA 
Volts 
Volts 
Volts 

pf 
pf 

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

.222~..._ _ __. 

.192 

I I .240 
[ l MAX. 

" l 
........____,I' ! 

~ ~ ~__5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

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

TEST CONDITIONS 

le =20µ,A Vee= -5.0V 
le= 20µ,A Yoe=-5.0V 
le= 250µA Yoe= -5.0V 
le= 100µ,A Vee= -lOV 
le= 1.0mA Vee= -lOV 
le= lOmA Yee= -lOV 
le= lOOµA IE=O 
le = 10 mA (pulsed) le =0 
le=O IE= 100 µA 

le=O Vca=-20V 
le =0 Vee= -20V 
le= 10 mA le =0.5 mA 
le= 10 mA le =0.5 mA 
le= lOmA Yee= -lOV 

le= l.OmA Yee= -lOV 
lc=0.5mA Voe=-5.0V 
le=O Vee= -5.0V 

lc=O Yee= -0.5V 

*Planar is a patented Fairchild process. 

l=A.I RCl-l IL.CJ 
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' -2.0 

' -8.0 

z 
~ 

COLLECTOR CHARACTERISTICS'" 

VcE - COLLECIOR-EMlmR VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

le COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS'" 

~ -6. 0 t----t--. 
"' 
~ 
0 

~ -4.0 

"' .....,1--t-~~=t--l-~~--t---I 

VCE - C0Ll£CTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fy) 

le COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR 2N5138 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5138 

< 
E 

COLLECTOR CHARACTERISTICS'" 

-40 -50 
VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f • l.OMHz 

16 1--g--:'T+--+---+--+--+---+­

-+--+---+-+--< 

0 o~~-~4.o---'-c:~~.o-'--_~12___. __ 1~6-'----'_ro 
VEB• Vea - REVERSE BIAS VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
-1.0-~~~~~--~~~~ 

TA • 2SOC 
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<..> 
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0 
~ 

~ -0.8 
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-30 
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INPUT AND OUTPUT 
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~Hz 
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8.0 1'-. 

'\ 
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E 
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_..., 
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VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 

le· 101 8 

T.1=I 
~ 

~ 

-
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0 0.1 1.0 10 

< 
E 

~ 
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le COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS'" 

~ -12 t<-:¥+-:::~ 
<..> 

~ 
0 

~ -8.0 V::-f--:= ....... -1""'-0 

' -4.0 t--:=:±--..+--F==' 

~ 
~ 

-30 -50 
VCE - COLLECTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 

1c • 101s 

~ ~o.s t--+-rrt--+---t--H+--+--+~1"'1 
> .1°c -t--f' 
~ ~ -o.61=*-+-l"F-+--+-H+--+--+--1-H 

< 

~ 
z · 0.4 1---+--+-+-i---+---+--t-t-+--+---+-+-H 
0 

~ 

: 
~ -0.2 L_ 

•• ~F=""!'=i'-+"~V~c+~'-~1-~....._·25~"+c___.i-='~l--4-H 

O'--'--~'--'----'--"-'-'----+-~-'-~ 
0.1 l.O 10 

le COLLECTOR CURRENT - mA 
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500 

JOO 

200 

J 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

v 1 _I _ls!bv 
1E 1111 I 

_1 J,Jd~ 
~ 
~l:_S 

r...-
I--' 
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0.001 O.Ol O.l 

l 
l.O 10 50 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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1.01---+--·-+--l---+---l 

~ t--- --t-- ---+- . I==zt-· 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

- mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

I~ 0.1 ~~~_._~~~__.___._.....,_.__. 
~ 0.001 0.01 

... 
"' 

IM 

'c - COLLECTOR CURRENT - mA 

0.01 0.1 1.0 

'c COLLECTOR CURRENT - mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

'c 'COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR 2N5138 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5138 

'c COLLECTOR CURRENT - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

o.___.__.._.__, _ _,__.._,___.___.___, 
1.0k .5.0k !Ok 50k lOOk 
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NARROW BAND NOISE FIGURE 
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4.0 
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~ f-----~~--
~ 

--

h. 
."-.. _/_. 

~ A:/' 
0 

I.Ok 2.0k .5.0k !Ok ZOk 50 k JOO k 

Rs - SOURCE RESISTANCE OHMS 
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0.01 0.1 l.O 

CONTOURS OF CONSTANT 
NARROW .BAND NOISE FIGURE 

1.0 

'c COLLECTOR CURRENT - mA le - COLLECTOR CURRENT mA 

"' I\ 

NOISE FIGURE 
VERSUS FREQUENCY 
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FAIRCHILD TRANSISTOR 2N5138 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor de.vice may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give 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). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1% . 
. (6) Rs= 10 k01 Power Bandwidth of 150 Hz. 
(7) Rs = 10 kO, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 
(8) Rs = 1.0 kO, Power Bandwidth of 150 Hz. 

F=AI RCt-11 LCJ 

BEMl"CONDUCTDR 
A 'DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CQRPORATION 
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2N5139 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH BETA • • • • • • • hFE = 150 (TYP) AT 10 mA 
• HIGH FREQUENCY ••• f1 = 500 MHz (TYP) AT 10 mA 
• LOW. CAPACITANCE • • • Ccb = 2.2 pf (TYP) 
• HIGH VOLTAGE ••••• LVCEo = 20 VOLTS .(MIN) 

ABSOLUTE MAXIMUM RATINGS· (Note 1) 

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

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

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Ve8o Collector to Base Voltage 
Vew Collector to Emitter Voltage (Note 4) 
Ve8o Emitter to Base Voltage 
le Collector Current 

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

SYMBOL CHARACTERISTICS MIN. 

hFE DC Current Gain 30 
hFE DC Current Gain 40 
hFE DC Pulse Current Gain (Note 5) 40 
hFE DC Pulse Current Gain (Note 5) 15 
Vee< sat) Collector Saturation Voltage 
Vee< sat) Pulsed Collector Saturation Voltage (Note 5) 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 
VB'E(sat) Pulsed Base Saturation Voltage (Note 5) -0.7 
VB'E(sat) Pulsed Base Saturation Voltage (Note 5) 

t..n Turn On Time (Note 6) 

toff Turn Off Time (Note 6) 

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

Additional Electrical Characteristics on page 2 

NOTES: 

-55°C to +12s0 c 
+125°C Maximum 
+260°C Maximum 

TYP. 

70 
100 
150 
30 

-0.2 
-0.77 
-0.75 

5.0 

0.5Watt 
o .. 2Watt 

-20Volts 
-20Volts 
-5.0Volts · 

lOOmA 

MAX. 

-0.15 
-0.20 
-0.5 
-1.0 
-1.25 

50 
200 

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

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
ns 
ns 

PHYSICAL DIMENSIONS 
· In accordance with JEDEC (T0-106) outline .222 ___ _____, 

.192 

Emitter 
Lead No. 1 

Base 
Lead No. 2 
Collector 

Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weiaht is 0.31 &ram. Packaae 
is electrically non-conductive material 

TEST CONDITIONS 

le= 100µ.A VcE=-lOV 
le= 1.0 mA Vee= -lOV 
le= lOmA Vee= -1.0V 
le =50mA VeE = -lOV 
le= 1.0 mA 18 = 0.1 mA 
le= 10 mA 18 =1.0 mA 
le= 50mA 18 = 5.0mA 
le= 10 mA 18 =1.0 mA 
le= 50mA 18 = 5.0 mA 
lc=50mA 181 =5.0mA 
lc=50mA 181 =5.0mA 

182 = -5.0 mA 
le= lOmA Vee= -20V 

*Planar is a patented Fairchild process. 

(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 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). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APJ'-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 
(6) See switching circuit for exact values of le, lei, and le2. 

FA.IR C t-t I LCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N5139 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vceo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 Volts le = 10 mA (pulsed) le = 0 
BVceo Collector to Base Breakdown Voltage -20 Volts le= lOOµA le=O 
BVces Collector to Emitter Breakdown Voltage -20 Volts le= lOOµA Yee= 0 
BVeeo Emitter to Base Breakdown Voltage -5.0 Volts lc=O le=lOOµA 

Ices Collector Reverse Current 50 nA Yce=:==-15V Yee= 0 
Ices< +65oc) Collector Reverse Current 25 µA Yee= -15V Yee ="0 
ccb Collector to Base Capacitani:e 5.0 pf le=O Vca=""'."'lOV 
ceb Emitter to Base Capacitance 8.0 pf lc=O Yee= :....o.5v 

SWITCHING TIME TEST CIRCUIT 
( 

Vee· +3.ov Vee =-lOV 

lk.Q 200.Q 

. TO SAMPLING SCOPE 

L_Jv1N 
II 820.Q INPUT Z•lOOk.Q 

,_r -...... Ir < 1.0 ns 
0.1,.F 

-8.3V 
~50.Q 

PULSE SOURCE 
Z1N • 50.Q 
PW•500ns 

, ... · 1,. If< 1.0ns ..!:-
V1N •-8.3V 
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2N5140 
PNP ULTRA HIGH-SPEED SWITCH 

SILICON PLANAR':. II EPITAXIAL TRANSISTOR 

• ULTRA HIGH SPEED ••••••• t0 n = 20 ns (MAX) AT le= 10 mA 
toff = 20 ns (MAX) AT le = 10 mA 

_., LOW SATURATION VOLTAGE ••• VcE(sat) = -0.2 V (MAX) AT le= 10 mA 
• LOW CAPACITANCE ••••••• Ccb = 5.0 pF (MAX) 
• LOW LEAKAGE • • • • • • • • • • Ices = 50 nA (MAX) 

ABSOLUTE MAXIMUM RATINGS (Noteo 1) 

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

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

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
Ve80 Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

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

SYMBOL CHARACTERISTICS MIN. 

ton Turn On Time (Note 6,Fig. 1) 

to ff Turn Off Time (Note 6, Fig. 1) 

r, Charge Storage Time (Note 6,Fig. 2) 

hFE DC Pulse Current Gain (Note 5) 20 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 

hfe High Frequency Current Gain (f = 100 MHz) 4.0 

ccb Collector to Base Capacitance 

ceb Emitter to Base Capacitance 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 
Vee< sat) Pulsed Collector Saturation Voltage (Note 5) 

Additional Electrical Characteristics on page 2 

-55°C to + 125°C 
+125°C Maximum 
+260°C Maximum 

TYP. 

10 
13 

15 

50 
30 
70 
10 
2.0 
2.5 

-0.88 
-0.08 
-0.20 

0.5 Watt 
0.2Watt 

-5.0Volts 
-5.0Volts 
-4.0Volts 

50 mA 

MAX. 

20 
20 

140 

5.0 
5.0 

-1.20 
-0.2 
-0.75 

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

ns 
ns 

ns 

pf 
pf 
Volts 
Volts 
Volts 

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

.222 __ 11 

.192 l~I! 
.240 
MAX. 

~-t 

Emitter 
lead No. l 

~ ~_:}MIN. 

Base 
lead No. 2 

Collector 
lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0_31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA 181 = l.OmA 
le= lOmA 181 =1.0 mA 

182 = -1.0mA 
le= 10 mA 181 = 10 mA 

182 = -10 mA 
le= 10 mA Yee= -1.0V 
le= 1.0 mA Vee= -0.5V 
le= 50 mA Vee= -1.0V 
le= 10 mA Vee= -5.0V 
Vc8 = -5.0V le=O 
lc=O Vea= -0.5V 
le= 10 mA 18 = 1.0 mA 
le= 10 mA 18 = 1.0 mA 
le= 50mA 18 = 5.0 mA 

*Planar is a patented Fairchild process. 

F=AIRCHILC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N5140 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leES Collector Reverse Current 0.1 50 nA VeE= -3.0V Vee =0 
leEs(+65oC) Collector Reverse Current 1.0 5.0 µ.A Vee= -3.0V Vue=O 
Vceo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -5.0 Volts le= 10 mA 18 =0 
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts le=O IE= 100 µ.A 
BVeEs Collector to Emitter Breakdown Voltage -5.0 Volts le= 100µ.A Vae =0 
BVeao Collector to Base Breakdown Voltage -5.0 Volts le ::= 100 µ.A le=O 

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 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). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, lei and 1.,. 

Fig. 1 
TURN ON AND TURN OFF TEST CIRCUIT 

Vee 
Q 

~2.2kll 

Vee= -1.5V 
Q 

~1300 

v1N T0~iF P.W.=240ns 
Z1N = 50 

" ... ,.. T 510 

5kll 

---.r.-<i TO SAMPLING SCOPE 
Z1N ~ 100kl2 
tr<l.Ons 

-:;,. 
to FF toN 

Vee= GROUND 
V1N = -5.eV 

Vee= -e.ov 
V1N = +9.8V 

lC"'lOmA, IBJ"'l.OmA, Ie2"'-1.0mA 

Fig. 2 

CHARGE STORAGE TIME TEST CIRCUIT 

Y1n=+9.0Y ~ 
P.W. = 240n1 
Z;n= son 
tr $l.On1 

Vaa = -lOV Vee = -3.0V 

_[:\~ ~; 
"= SlOo 210-: 

~pf 
t---o !0 SAMPLING SCOPE 

390o j"" ~~n< ~~=-ko 

... 
1c~1omA. 1a11:::lOmA. la2~~10mA 
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2N5141 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR':' II EPITAXIAL TRANSISTOR 

• FAST SWITCHING TIME • • • • • t0 n = 90 ns (MAX) 
t 0 ff = 150 ns (MAX) 

• LOW CAPACITANCE ••••••• C0 b = 8 pf (MAX) 
Ccb = 7 pf (MAX) 

• HIGH FREQUENCY •••••••• fr = 300 MHz (MIN) 
• LOW SATURATION VOLTAGE ••• VeE(sat) = 0.2 V (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C AmbientTemperature 

Maximum Voltages and Current 
V eBo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
VcEs Collector to Emitter Voltage 
le Collector Current 

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

SYMBOL 

VeE(sat) 
VcE(sat) 
VeE(sat) 
hfe 

ccb 

ceb 
ICES 
lcd65°C) 

ton 
to ff 

CHARACTERISTICS 

Pulsed Collector.Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance 
Emitter to Base Capacitance 
Collector Reverse Current 
Collector Reverse Current 
Turn On Time (Note 6, Figure 1) 
Turn Off Time (Note 6, Figure 1) 

Delay Time (Note 6, Figure 1) 
Rise Time (Note 6, Figure 1) 
Storage Time (Note 6, Figure 1) 
Fall Time (Note 6, Figure 1) 

jldditional Electrical Characteristics on page 2 

OTES: 

MIN. 

3.0 

-55°c to +125°C 
+125•c 
+260°c 

TYP. 

-0.07 
-0.10 
-0.25 

12 
3.3 
3.8 
0.05 

0.002 
25 
40 

4 
6 
12 
3 

0.5 Watt 
0.2 Watt 

-6.0Volts 
-6.0 Volts 
-6.0Volts 
-4.0Volts 

100 mA 

MAX. 

-0.2 
-0.25 
-0.6 

7.0 
8.0 
100 
10 
90 

150 

45 
70 
100 
70 

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

UNITS 

Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
ns 
ns 

ns 
ns 
ns 
ns 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline .222-r== .192 

~1--~ 

3 LEADS 
gi~ DIA. 

Emitter 
Lead No. 1 

.050 
.100 

r 
Base 

Lead No. 2 
Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
1s electrically non·conduct1ve material 

TEST CONDITIONS 

le= 10 mA 18 =1.0 mA 
le= 30 mA IB = 3.0 mA 
le= 100 mA 18 = 10 mA 
le =20 mA VeE = -5.0V 
IE= 0 Yes= -5.0V 
lc=O VEB = -0.5V 
VCE = -4.0V VEB = 0 
VcE = -4.0V VEB = 0 
le= 30 mA 181 =3.0 mA 
le= 30 mA 181 = 3.0 mA 

182 = -3.0mA 
le= 30mA 181 =3.0 mA 
le= 30mA 181 =3.0 mA 
le= 30 mA 161 = 182 = 3.0 mA 
le= 30 mA 181 = 182 = 3.0 mA 

*Planar is a patented Fairchild process. 

) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
) These ratings give a maximum junction temperature of 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). 
) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
) Pulse Conditions: length = 200 µs; duty cycle= 1 % . 
) See switching circuits for exact values of le, IB1, and IBz. 

F.AIRCHILCJ 
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FAIRCHILD TRANSISTOR 2N5141 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vse(sat) Pulsed Base-Emitter Saturation Voltage -0.88 -1.1 Volts le= 10 mA Is= 1.0 mA 
Vse(sat) Pulsed Base-Emitter Saturation Voltage -0.8 -0.93 -1.25 Volts le= 30 mA Is= 3.0 mA 
Vse(sat) Pulsed Base-Emitter Saturation Voltage -1.14 -2.0 Volts le= 100 mA 18 =10 mA 
Veeo(sust) Collector-Emitter Sustaining Voltage (Notes 4 and 5) -6.0 Volts le = 10 mA (pulsed) l,=O 
BVeso Collector-Base Breakdown Voltage -6.0 Volts le= lOOµA le=O 
BVeso Emitter-Base Breakdown Voltage -4.0 Volts le=lOOµA le=O 
hFe DC Pulse Current Gain 15 44 le= l.OmA Vee= -2.0V 
hFE DC Pulse Current Gain (Note 5) 25 55 le= lOmA Vee= -2.0V 
hFE DC Pulse Current Gain (Note 5) 30 63 le= 30 mA Vee= -2.0V 
hFe DC Pulse Current Gain (Note 5) 15 55 le= lOOmA Vee= -5.0V 

SWITCHING TIME TEST CIRCUIT 
(Figure I) 

Vee Vee =-3.ov 

0.1,.F 0.1,.F 

~·r- rr-
1.0k.O 94.0 

~ TO SAMPLING OSCILLOSCOPE 

_fL 0.1,.F 2kil _v 
Ir s.1.0ns 

T-
ZIN =lOM.O 

PW= 400ns " Ir~ l.Ons 
Z1N = 50.0 

..,,. 

'd· 'r·'on• Vee= GROUNDED v1N= -6.BV 

's• 't·'off•Vee= -9.ev V1N= +ll.65V 
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2N5142 • 2N5143 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• ULTRA-LOW COST PNP TRANSISTOR 
• BETA ••••••••••••••• hFE = 30 (MIN) AT 50 mA 

hFE = 15 (MIN) AT 300 mA 
• LOW SATURATION VOLTAGE ••• YcE(sat) = -0.08 V (TYP) AT 50 mA 

YcE(sat) = - 0.50 V (TYP) AT 300 mA 
• FAST SWITCHING ••••••••• ton = 30 ns (TYP) AT 300 mA 

t011 = 65 ns (TYP) AT 300 mA 
• BREAKDOWN VOLTAGE •••••• LYcEo = - 20 VOLTS (MIN) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25°C Free Air Temperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Veao Emitter to Base Voltage 
le Collector Current 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

hFe DC Pulse Current Gain (Note 5) 30 70 

hFe DC Pulse Current Gain (Note 5) 15 50 

hfe High Frequency Current Gain (f = 100 MHz) 1.0 1.9 

ccb Collector to Base Capacitance 4.5 10 pF 

ceb Emitter to Base Capacitance 15 30 pf 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

2N5142 
0.7 Watt 
0.3 Watt 

2N5143 
0.5Watt 
0.2Watt 

-20Volts 
-20Volts 
-4.0Volts 

500mA 

TEST CONDITIONS 

le= 50 mA Yee= -1.0V 

lc=300mA Yce=-1.0V 

le= 50 mA Yee= -3.0V 

le=O Yc8 =-10V 

le = 0 Yea = -0.5 V 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

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

PHYSICAL DIMENSIONS 
in accordance with 

. JEDEC (T0-105) outline 

.325 ~1~x._,_ ___ _. 

NOTES: All di"'!ensions in inches 
Leads are 1old-olated kovar 
Package iselectncally Non· 
conductive material 
Packa1e wei1ht is 0 661ram 

2N5142 

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

.222~i-----i 

.192 

Emitter 
Lead No. 1 

I I .240 
: I MAX . 

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

Base 
Lea_d No. 2 

Collector 
Lead No. 3 

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

2N5143 

(3) These retings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW!°C) for the 2N5142; and 200°C/ 
Watt (derating factor of 5.0 mW!°C) for the 2N5143, junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW!°C) for the 2N5142; and 500°C/Watt 
(derating factor of 5.0 mW!°C) for the 2N5143. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, 181, and le2. 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTORS 2N5142 • 2N5143 

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VCE(sat) Collector Saturation Voltage (Pulsed, Note 5) -0.08 -0.5 Volts le= 50 mA 18 = 2.5mA 

VcE(sat) Collector Saturation Voltage (Pulsed, Note 5) -0.5 -2.0 Volts le= 300 mA 18 = 30 mA 

Vcrn<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 Volts le= 10 mA (pulsed) IB = 0 
V8E(sat) Base Saturation Voltage (Pulsed, Note 5) -0.9 -1.5 Volts le= 50 mA 18 = 2.5 mA 

V8E(sat) Base Saturation Voltage (Pulsed, Note 5) -0.8 -2.5 Volts le= 300 mA 18 = 30 mA 

BVEBO Emitter to Base Breakdown Voltage -4.0 Volts lc=O le= 100 µA 

BVcso Collector to Base Breakdown Voltage -20 Volts le= lOOµA le= 0 

ton Turn On Time (Note 6) 30 100 ns le= 300mA 181 =30 mA 

toll Turn Off Time (Note 6) 65 200 ns le= 300 mA, 161 = 30 mA, 182 = -30 mA 

ICES Collector Reverse Current 35 nA VcE = -12V Vse = 0 

ICES Collector Reverse Current ( +65°C) 2.0 µA Vee= -12V Vse = 0 

TURN ON AND TURN OFF TEST CIRCUIT 

+3.1 v -10 v 
9 ( 

30il 
lkil 

PULSE GENERATOR _,,.., TO SAMPLING OSCILLOSCOPE 

1JrF 1700 Ir~ 1.0 ns 

L____J 0 ......, Z1N!:O.l mil 

VIN= -9.0V 
Ir, If :515ns 75il 

PW= 0.5/is 
ZIN= 50il 

~ 
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2N5242 • 2N5243 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

• FAST SWITCHING ••••••.•• t00 = 25 ns (TYP) AT 500 mA 
t011 = 65 ns (TYP) AT 500 mA 

• LOW SATURATION VOLTAGE ••• VeElsatJ = 0.75 V (MAX) AT 1.0 A 
• HIGH FREQUENCY •••••••• f1 = 250 MHz (TYP) AT 50 mA 
• HIGH BETA •••••••••••• hFE = 25 • 100 AT 500 mA 

hFE = 50 (TYP) AT 1.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

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

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V eao Collector to Base Voltage 
VeEs Collector to Emitter Voltage 
Vern Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current 

2N5242 
-20Volts 
-20Volts 
-20Volts 

-55°C to +125°C 
+125°C 
+260°C 

4.0 Watts 
0.5 Watt 

2N5243 
-30Volts 
-30Volts 
-30Volts 

-5.0Volts -5.0Volts 
1.0Amp 1.0Amp 

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

2N5242 2N5243 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

VeEO[sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 -30 

VeE[sat) Pulsed Collector Saturation Voltage (Note 5) -0.22 -0.38 -0.24 -0.38 

VeE{sat) Pulsed Collector Saturation Voltage (Note 5) -0.33 -o.75 -0.33 -0.75 
hFE DC Pulse Current Gain (Note 5) 25 50 100 25 45 100 
hFE DC Pulse Current Gain (Note 5) 25 50 25 45 
ton Turn On Time (Note 6) 25 40 25 40 
to ff Turn Off Time (Note 6) 65 90 65 90 

ccb Collector to Base Capacitance 20 35 18 35 

hie High Frequency Current Gain (f = 100 MHz) 1.7 2.5 1.7 2.3 

Additional Electrical Characteristics on Page 2 

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

UNITS 

Volts 
Volts 
Volts 

ns 
ns 

pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO·l05) outline 

.240 
I MAX. 
I -t I I:·---: 

3 LEADS 

~ ~ 
~_JMIN. 

:&rn DIA. 

NOTES: AU dimensions in inches 
Leads are go.Id-plated nickel 
Package iselectrically Non. 
conductive material 
Packase weight is 0.66 aram 

TEST CONDITIONS 

le= 10 mA 18 = 0 
le= 500 mA 18 = 50 mA 
le= 1.0A 18 =100 mA 
le= 500 mA VeE = -1.0 V 
le= 1.0A VeE = -5.0V 
le=500mA 181 =50 mA 
le= 500 mA 181 =50mA 

la2 =-50mA 
le= 0 Ve8 = -lOV 
le= 50 mA VeE = -lOV 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/"C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/"C). 

(4) This rating refers to a high current point where collector to· emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, lei and le" 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N5242 • 2N5243 

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

2N5242 2N5243 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

BVcso Collector to Base Breakdown Voltage -20 -30 Volts 
BVCES Collector to Emitter Breakdown Voltage -20 -30 Volts 
BVESO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts 
hFE DC Pulse Current Gain (Note-5) 15 45 15 40 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.l -0.2 -0.12 -0.2 Volts 

VSE(sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -1.0 -0.8 -1.0 Volts 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.02 -1.4 -0.9 -1.02 -1.4 Volts 

VSE(sat) Pulsed Base Saturation Voltage (Note 5) -1.2 -1.75 -1.2 -1.75 Volts 
ICES Collector Reverse Current 6.0 100 nA 

ICES Collector Reverse Current 8.0 100 nA 
leEs(65oC) Collector Reverse Current 0.1 1.0 µA 
ICEs(65°C) Collector Reverse Cummt 0.15 1.0 µA 

ceb Emitter to Base Capacitance 80 100 80 100 pF 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5242 2N5243 

COLLECTOR CHARACTERISTICS'" COLLECTOR CHARACTERISTICS'" COLLECTOR CHARACTERISTICS'" 
-20 ~~~~~~~~~-~ 

TA• 65°C 

-16 -16 
< 
E 

!Z 
-12 ~ -12 

13 
g 

-16 
< 
E 

ill -12 

13 

-; -16 
I ... 

15 
~ -12 a 
a: g 

TEST CONDITIONS 

le= 100µ.A IE= 0 
le= lOOµA VBE = 0 
le=O IE= 100µ.A 
le= lOOmA VeE = -1.0V 
le= 100 mA Is= 10 mA 
le= 100 mA Is= 10 mA 
le= 500 mA Is= 50mA 
le= l.OA 18 = 100 mA 
VeE = -lOV VBE = 0 
VeE = -20V VsE = 0 
VeE = -lOV VaE = 0 
VeE = -20V VBE = 0 
le =0 VBE = 0.5 v 

COLLECTOR CHARACTERISTICS0 

g 
~ -8.0 ~ -8.0 1-+l--->t---... 

~ -e.o 
8 

-10 -20 -40 -50 -10 -l-0 -40 -50 
VcE - COLLECTOR TO EM1TTER VOLTAGE - VOLTS 

VCE - COU£CTOR TO EMITTER VOLTAGE - VOLTS VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

2N5242 • 2N5243 

COLLECTOR CHARACTERISTICS'" COLLECTOR CHARACTERISTICS0 

-1000 -um~~~~~~~~~~~ 

-800 
< 
E 

i -6CXJ 

3 -400 

~ 
_u 

-100 

-0.2 -0.4 -0.6 -0.8 -0.2 -0.4 --0.6 -0.8 -1.0 

VcE - COLLECTOR TO EMITTER VOLTAGE -VOLTS VcE - COLLECTOR TO EMIITER VOLTAGE - VOLTS 

*Single family characteristics on Transistor Curve Tracer 

-1000 

< -800 
E 

u 
- -100 

0 
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BASE CHARACTERISTICS'" 

~ t--100 mA 

1\1 --80 mA 

-60 mA 

--40 mA 

18 ~ -10 mA t-c ~ 

I Ji)i 

Iii 1/1 
ljjjjjfJ 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE TO EMITTER VOLTAGE - VOLTS 

8 ~-t7'"'f---'1--t----joo"-t-t-~t---r-~ 

' ,!,' -4.0 t<-l--:::::;j..o"~ 

-1000 

~ -800 

E 
~ -600 a 
a: g 
~ -400 
::l 
8 
' ~ -200 

-10 -40 -50 

VcE - COLLECTOR-EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 

TA' 25'C -60mA 

l p~mA 

-40mA- f-100m_i 

f-"120mA 

-20mAj--, 

Is•-lOmA~ 

Tlll1T 
7lJJJ!L 

-0.4 -0.8 -1.2 -1.6 -2.0 

VBE - SASE TO EMITTER VOLTAGE-VOLTS 



FAIRCHILD TRANSISTORS 2N5242 • 2N5243 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VCE • -S,OV 

o'---'--'--.L..1...--'----'--'--'-'-----' 
·10 ·20 -SO ·100 ·200 -'JOO ·UXIJ 

le • COllfCTOR CURRENT • mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

1.0 ~CE;-~ 
~ 0.5 

~-+-+--+-+-1-t-+--+--l-f-j 

i lL I!! 0.2 ~-+--+--1-1-t-+--ly-+-v---+-l 

~ 0.1 ~-+-+--+-+-1-t---+--l-f-j 

~ tY 
~ o.m ~-+-+-_,t_--h"_L_q._1-t-+--+--l-f-j 

Jl 0.02 I/ 

0.01~ 
25 50 l5 100 

TA ·AMBIENT IIMPERATURE • °C 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 

Ic - COLUCTOR CURRENT- ml 

. TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

·0.5 

~ -0.4 
!:; 
g I -0.3 

~ --0.2 

~ • -0.1 

~ 
,::' 0 

1c·1L8 

)J_ 
~ 

~ tlc 
.... j 

t--

-10 -20 -50 -100 -200 -500 -1000 

le. COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

r·o >---+--+----l-+7".L.'--1!7--+--+--

I!! ~ 
~ 4.0 >---+-L-v+------+----l--+--+--

12 o ..Y • . 1------+---+----t-+--+--+-t---

_ e 
o~-+---'-~-~~~-~ 

100 

50 

10 

5-0 

2.0 

0 -5.0 ·10 -15 
Vee. RE\IERSE BIAS VOLTAGE • VOLT5 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1--- .!!:: 
~ 

~ ~ k1:d -.... -.... ~ ~ 
Id 

l"'-' 

·20 

tc • 10181 • 10182 

1.0 
-100 

-Ycc_i-j1ft 
-200 -300 -500 •1000 

IC· COLLECTOR CURRENT· Ill 
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BASE SATURATION VOLTAGE. 
VERSUS COLLECTOR CURRENT 

·2.0 r---r-r-,-,--.,----,-,-TT---, 

!9 I- le ·' 10 I~ ++-+--+-t-+-1---1 
~ -1.61------+--+-+-+--+--+--+-++--I 

~ 
~ A 
!-1.2 ~ 

~ 1----1--+-++-+--+~>14-----l 
!i TA·25~ 
;;; -o.s t=±:i::l3::::::;;~H-tll 
~ r-- ~ TA• 65°C+-+-+-+----l 

~ -0.41------+--+-+-+--+--+--+-++--I 

o.___.__._..._.__..____.___._..._..___, 
-10 -20 -so -100 -200 -Sill -lllOO 

100 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCE. VERSUS 

REVERSE BIAS VOLTAGE_!!__ 

.,,. l 

01-.J...J..J....L...-'---'--.._..._,.---J......_....__. 
-0.1 -1.0 ·10 -50 

100 

REVERSE BIAS VOLTAGE ·VOLTS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

50 ~ .. 
20 

10 

5.0 

2.0 

1.0 
25 

t, 

~ 

\i 

:~;-~2:A50 T-
Vee· -lOV 

50 75 100 

TA - AMBIENT TEMPERATURE ·°C 



FAIRCHILD TRANSISTORS 2N5242 • 2N5243 

TYPICAL ELECTRICAL CHARACTERISTICS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

i:i 5.o BASE EMITTER VOLTAGE 
~ lc•500inA 

~ Vee =-10VJ 
13 4.0 l'l---+-+--+--+--+-_,....,>--t 
~ . 
0: ... 
~5.0t--~-+-- l+---lo>---1--t+++-4 
ii ... 
I 

:J 2.0 ~-+---1-J'--~---l-
ID 

-; 
' !i 

Ia1- TURN ON BASE CURRENT- mA 

RISE TIME VERSUS COLLECTOR 
CURRENT AND TURN-ON 

BASE CURRENTS 

~ 501=--""""f---+--t-~ 
0: 
::> .... 
:! 
ID 
z 
0 

if! 201------t-
i? 

le - COLLECTOR CURRENT-mA 

TURN-ON CIRCUIT 

+2.0V 

20pF 

2000 r 
2.0,F 2000 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 50.-..-..-..-....-....--........ ....--..---~ 1 v .Ll 

-lOV 

190 

IB1 - TURN ON BASE CURRENT- mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

0 -10 -20 -30 -40 -50 

!Bl -TURN ON BASE CURRENT - mA 

OLJVJNT-~ 
VIN" -12.9V 

t,•<lna 1000 
PIJ•250as 

ZIN" 500 
DUTY CYCLE <2.0'f. .,, 

TO SAMPLING SCOPE 

t,<lns 

Z1N•lOOkO LJ VIN 

VIN""19.5V 
PIY • 2.0ps 
t,,t, •<5.5ns 
Z1N•500 
DUTY CYCLE <2.0'f. 
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-; 
' !i 150 ... 

0: 
0: 
::> .... ... i 100 t---tr-T-:;rt--.,;,,,.......r--;--:;oo'f----; 
z 
0 

t---+--+o...,-+---+- le• 500mA 
Vcc--lOV 

!Bl - TURN ON BASE CURRENT- mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

t--+--+--+--t-+-- IC •500mA 

o~~~~-~~-~~v~_._}~w~v 
0 -100 -150 -200 

IBl - TURN ON BASE CURRENT - mA 

TURN-OFF CIRCUIT 

+13.4V -lOV 

O.lllf 20pf 

r 2000 r .190 

2.0pF 2000 TO SAMPLING SCOPE 
tr <1ns 

1N916 
ZIN" lOOkO 

+3V 

1000 r· 1000 



SE6001 • SE6002 
NPN HIGH GAIN TYPE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild SE6001 and SE6002 are NPN Silicon Planar Transistors designed 
for use in applications requiring very high gain. They are suitable for medium power output driver and low 
power output circuits. These devices are encased in a solid package designed to give maximum mechanical 
support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 75°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 
Yc60 Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

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

SYMBOL CHARACTERISTICS 

hFE DC Pulse Current Gain (Note 5) [SEGOOl] 

hFE DC Pulse Current Gain (Note 5) [SE6002] 

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

Vce(sat) Collector Saturation Voltage (Note 5) 

VSE(on) Base to Emitter "On" Voltage (Note 5) 

lcso Collector Cutoff Current 

lcsoC75oC) Collector Cutoff Current 

Cobo Output Capacitance 

BVCBO Collector to Base Breakdown Voltage 

VCEO(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

Notes on page 2. 

MIN. 

50 

150 
< 

2.0 

40 

30 

5.0 

125°C Maximum 
-55°C to + 125°C 

260°C Maximum 

0.8 Watt 
0.4 Watt 
0.3 Watt 

40Volts 
30 Volts 
5.0 Volts 

MAX. 

200 

600 

1.0 

0.9 

500 

5.0 

25 
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UNITS 

Volt 

Volt 

nA 

µA 

pF 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
(JEDEC T0-105) 

.325 ~~x 

3LEADS n n 
g;~ DIA. U U 

COLLECTOR 

NOTES: 
All dimensions in inches. 
Leads are gold-plated Kovar. 
Package weight.is 0.68 gram. 

TEST CONDITIONS 

le= lOmA VcE = lOV 

le= lOmA VeE = lOV 
le= 30mA VcE = lOV 

le= 100 mA 18 = 10 mA 

le= 100 mA VCE = 1.0V 

le= 0 Yes= 20V 

le= 0 Yes= 20V 

IE=O Vc8 = lOV 

le= lOOµA le= 0 
le= 30 mA IB =0 
(pulsed) 

IE= lOOµA le=O 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICDNDUCTD1R 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS SE6001 • SE6002 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL CHARACTERISTICS TYP. UNITS 

hie Input Resistance 2.5 k!1 

hoe Output Conductance 120 µmhos 

hie Small Signal Current Gain 500 

hre Voltage Feedback Ratio 460 x10-• 

TYPICAL ELECTRICAL CHARACTERISTICS 

< 40 
E 

I 30 

COLLECTOR CHARACTERISTICS* 

g f--7"'--t--t--7'f--ll'--++tt--t--+--l 

~ 20f-t>'"'F--t--.:;l-"'-li--1't-+tt--t--+--I 
3 
_u lO 

60 80 100 

VCE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.2 f--+-1-H-l-+-1-H-1--"JL"-1Y1++--l 

~>::! 
0 
t:::1~H=fttr/lvlm-I 
O.l 1,0 10 100 

le - COLLECTOR CURRENT - mA 

COLLECTOR CHARACTERISTICS* 

~ 160 

1120 f-t-111-+~=i-+-:::-¥=+-t-:::I 
g 

~ 80 >---+&<+-...4'----!. 

l.6 

Ve£ - COLLECTOR VOLTAGE - VOLTS 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

2.0 

50 

T!Vs0 c 

" ~ b. rs: 
t:':,,._ N lc·O 

N Net, 
1'h. 

... 
!;! 30 

"" ;:; 

~ 20 

b-.. :rr;-1 
coo 

' I 
10 

0 
0.1 l.O 10 100 

REVERSE BIAS VOLTAGE - VOLTS 

TEST CONDITIONS 

le= 10 mA VeE = 10 V 
le= 10 mA VCE = 10 V 
le= 10 mA VeE = 10 V 
le= 10 mA VeE = 10 V 

BASE CHARACTERISTICS0 

200 

f--J -2~0c kmA 
1 120mA 

~ 160 18 w lOmA 

40mA--b, 

1 

~ 
riJ 

0 ]1/1 
0.2 0.4 0.6 0.8 

Vs£ - BASE EMITTER VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

500 

r ~CIE 1.110J 
TA· 25°C 

L.;j 

v 
100 

0 
0.1 

lL 

l.O 

v ~ b.. 

jl \ 

10 100 

le - COLIECTOR CURRENT - mA 

1.0 

1000 

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1 kHz) 

le - COLLECTOR CURRENT - mA 

*Single family characteristics on Transistor Curve Tracer 

NOTES: 

< 
3 1.6 
~ 

g " ~ 1.2~ 

~ .... ~ 
u 0.8i-==!=""" 
5' 
°' I" 
~ 0.4 

~ f--+--t--+---t-+-+--t--+---t---1 

100 
TA - AMBIENTTEMPERATURE - °C 

(I) These ratings are limiting values above wnich 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. 

1.30 
> s l.25 

>u 1.20 

< 1.15 
3 
~ 1.10 
g 

l.05 
~ 

~ 1.0 

.95 

~ .90 

~ .85 
;:; .so 
~ 

.75 
0 

VcE - COLIECTOR VOLTAGE - VOLTS 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resisiance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycles; I%. 

10 - 208a 



SE6020·SE6020A·SE6021·SE6021A·SE6022·SE6023 
NPN GENERAL PURPOSE AMPLIFIERS 

AND SATURATED SWITCHES 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ••••• 4.0 WAITS AT Tc= 25"C 
• LVcEo ••• 80 VOLTS (MIN) 
• hFE ••••• 12 SPECIFICATIONS FROM 100 µA TO 500 mA; -55°C TO +65°C 
• VCE[satJ ••• 0.5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA 

. • 11 •••••• 250 MHz (MIN) AT 50 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

3 LEADS 

:8/3DIA. 

NOTES All d1mens1ons rn inches 
Leadsaregold-platedkovar 
Package 1selectricallyNon· 
conductive material 
Packagewe1ght1s0.66gram 

SE6020 • SE6021 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

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

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

at 25"C Ambient Temperature 

Maximum Voltages and Current 
V ceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 
le Collector Current 

Electrical Characteristics on page 2 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~~--'------< 

. 240 
MAX. I 

I 

-t I Ir----: 

3 LEADS 

~ ~ ~~MIN. 
:813 DIA. 

NOTES: All d1mens1ons in inches 
Leads are gold-plated nickel 
Package iselectricallyNon­
conductive material 
Package weight is 0.66 gram 

SE6020A • SE6021A 

-55°Cto +125°C 
+125°C 
+260"C 

SE6020 
SE6021 
0.8 Watt 
0.3 Watt 
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SE6020 
SE6020A 
SE6022 
60Volts 
60Volts 
6.5 Volts 
1.0 Amp 

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

.222_,__ __ 

.192 

I I .240 
1 I MAX . 

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

Base 
Lead No. 2 

Emitter 
Lead No. 1 

Collector 
Lead No. 3 

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

SE6022 • SE6023 

0 Planar is a patented Fairchild process. 

SE6020A 
SE6021.A 
4.0Watts 
0.5 Watt 

SE6021 
SE6021A 
SE6023 
SO Volts 
80 Volts 
6.5 Volts 
1.0 Amp 

SE6022 
SE6023 

0.6Watt 
0.22Watt 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTORS SE6020. • SE6020A • SE6021 • SE6021A • SE6022 • SE6023 

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

SYMBOL CHARACTERISTICS 
SE6020 • SE6020 A • SE6022 

MIN. TYP. MAX. 

hFS 
hFe(-55°C) 
hFE(+65°C) 
hFe 
hFe 
hFe 
hFe 
hFe 
hFe(-55°C) 
hFe(+65°C) 
hFE 
hFe 
h1. 
Vee1 .. +J 
Yee{ .. tJ 
VeE1 .. +i( +65°C) 
VeE{sotJ 
VeElsotl 
VeE{sot) 
Yee(satJ 
Yee(satJ(-55°C) 
Yee{s•tJ( +65°C) 
Yee(sat) 
Yee(sot) 
Vee( on) 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
D.C Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage 

40 100 
10 40 

30 
60 
90 
100 
100 
25 

70 
45 
2.5 

120 340 
60 
100 
140 
150 
180 300 
60 
220 380 
100 
60 
4.0 6.0 
0.04 0.07 
0.15 0.18 
0.14 0.28 
0.23 0.31 
0.36 0.5 
0.67 0.72 

0.78 0.82 0.90 
0.92 1.10 

0.72 0.82 
0.95 1.05 
1.1 1.3 

0.75 0.88 
VeEO(sus) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 60 
BVees 
BVeeo 
leeo 
lceo( +65°C) 
leeo 
Ccb 
C.b 
t,,, 
to ff 

Collector to Base Breakdown Voltage 60 
Emitter to·Base Breakdown Voltage 6.5 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 

Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 

Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 

1.0 
1.0 
1.0 
11 
50 
70 
700 

80 
600 

100 
500 

100 
10 
100 
15 
75 

150 
1000 

ton• t0 11 TEST CIRCUIT 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

>---<>--t--+--+--+--vcc • so v 
Ic 0 10181 °101 82 

800 1--~t-'l~-t--t--t--t--t--t--+-+--l 

600 l--l--+~-->.f-b--1--1-+-+--l--+--l 
f'.k 

4001-H_,-t-+=t-!!:1• :1-t-IH t-+-

Ic -COLLECTOR CURRENT-mA 

l.5ps 
lOV __r-a.__ 

ov 
PULSE SOURCE 
RISE TIMES 5.0 ns 
FALL TIMEs 10.0ns 

50.ll 

Ic 
150mA 
300mA 
500mA 

-4V 

l.Okll 

FIG. 1 

Rb 
314.ll 
157.ll 
94.ll 
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RL 
330.ll 
167.ll 
lOOll 

SE6021 • SE6021 A 
MIN. TYP. MAX. 

• SE6023 
UNITS TEST CONDITIONS 

40 100 
10 40 

120 340 
30 70 
60 120 
90 170 
100 180 
100 180 300 
25 60 

220 380 
70 120 
45 70 
2.5 4.0 6.0 

0.04 0.07 
0.15 0.18 
0.14 0.28 
0.27 0.31 
0.42 0.5 
0.67 0.72 

0.78 0.82 0.90 
0.92 1.10 

0.72 0.82 

80 
80 
6.5 

0.95 1.05 
1.1 1.3 

0.75 0.88 

1.0 100 
1.0 10 
1.0 100 
11 15 
50 75 
70 150 
700 1000 

80 
600 

100 
500 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volt$ 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
nA 
µA 
nA 
pF 
pF 
ns 
ns 

ns 
ns 

ns 
ns 

TO SAMPLING SCOPE 
RISE TIMEsl.Ons 
INPUT Z'"l00k0 

le= 150mA 
le= 150mA 
le= 150 mA 
le= 100 µA 
le= 1.0 mA 
le= 10 mA 
le= 50 mA 
le= 150mA 
le= 150mA 
le= 150mA 
le= 300 mA 
le= 500mA 
le= 50 mA 
le= lOmA 
le= 150mA 
le= 150 mA 
le =300 mA 
le= 500 mA 
le= 10 mA 
le= 150mA 
le= 150mA 
le= 150mA 
le =300mA 
le =500mA 
le= 150 mA 
le= 10 mA 
le= 10 µA 
le=O 
le=O 
le= 0 
le=O 
le= 0 
le=O 
le= 150 mA 
le= 150mA 

le= 300 mA 
le= 300 mA 

le= 500 mA 
le= 500 mA 

Vee= 1.0V 
Yee= 1.0V 
Vee= l.OV 
Vee= lOV 
Vee= lOV 
Vee= lOV 
Vee= lOV 
Vee= lOV 
Vee= lOV 
Yee= lOV 
VeE = lOV 
VeE = lOV 
Yee= 5.QV 
le= 1.0 mA 
la= 15 mA 
le= 15 mA 
le= 30 mA 
le= 50mA 
le= 1.0 mA 
la= 15 mA 
la= 15 mA 
la= 15mA 
la =30 mA 
la =SOmA 
Vee= lOV 
le=O 
IE= 0 
le= 10 µA 
Vee= 50V 
Vee= 50V 
Vee =4.0V 
Vee= lOV 
VEe = 0.5V 
le1=15mA 
le1=15mA 
le2= -15mA 
lei= 30 mA 
le1 =30mA 
le2= -30mA 
1., = 50mA 
lei= 50mA 
le2=-50mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Vee· sov 
lc•IOie1 •I01e2 

800 le •150mA 

600 t--i--+::=---+-"""_."-t+--+-,._..-+-+--1 
-J.-r 

400 i---r--t--+---t-+---+--+---t 

TA -AMBIENT TEMPERATURE -•c 
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FAIRCHILD TRANSISTORS SE6020 • SE6020A • SE6021 •. SE6021A • SE6022 • SE6023 

TYPICAL COLLECTOR CHARACTERISTICS* 

SE6020 • SE6020A • SE6022 SE6021 • SE6021A • SE6023 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

~ 400 I/). v ~,~-;l -
E itiY ~ 
~ 3001--f-•V~/b'.-f"::::..+-l-+--+-+--l 
G l/ 1omA 

i 00 ..... ~:__~~~1-.i.-+-+-l--f--l 
~10F--b..i.:~~f--+::..+--+-l--f--l 

~ J ~ J 
~ 200 I" J-- (>.OmA--1--t;;:;; 

~ ]Y 
~100'" ~+--+--1---1--+-+--l~l--+-l 

of le•O 

100 0 0.2 0.4 0.6 0.8 1.0 
o[ 

100 0 0.2 0.4 0.6 0.8 1.0 
VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGlON 

l 40 

E ""'".;.ii,~-+~+--+--+-+-+--+---1 

I 30 a 
! 20 
::l 
8 
I 

~lot-....,,::+~ 

20 40 60 80 100 
VcE -COLLECTOf! TO EMITTER \IOLTAGE-VOLTS 

0 0.2 0.4 0.6 0.8 1.0 
VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

100 
VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

0.2 0.4 0.6 0.8 1.0 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION SATURATION REGION ACTIVE REGION 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

1
1

400 Tl 1 __ TT 
1' •3CimA .,...- 't.. le· ~50niA i 300 l-t--1-+I--·1:+8-:J-+-:--t+-----::::llltF--t--lt--1+-.. -+ -+---; 

B i 8:20mA ....._... 

~ 1--f-18•40mA 
w200f--t-li-.'"'e•~lO~m~Ad:::;;lffit--t---+--+--t---! 

~ 
~1001--+--+-+-Hlllll--+-+-+--+---I 

TYPICAL BASE CHARACTERISTICS* 

" 400 >--+--+---+---<f----+--+--+-+--i 

i 
~llOOt--t---t--t-t-fillt---t---t-t--1-, .., 
~ 
~ 200 1-+--+-t---tJ 

~ 
,!;'1001--+--+--+--llWl-+--+--+-f--+-~ 

500 

0 
0 

SATURATION REGION 

1 400 l--1---+'-llJ'-1-,4..,.4--~-F-+---1---1 
I 

i 300 l--1----jVhi~=f-'+-!:=)2.!!!ll-"'1=4 ..,. 

0.2 0.4 0.6 0.8 1.0 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

r/{ TA •65°C 

Ie•30mA 

le •20mA., Ie•40mA 

Ie•lOmA': vle•50mA 

l/J 
r1i 

1'fb 
0.4 0.8 1.2 1.6 . 2.0 

VeE- BASE EMITTER VOLTAGE-VOLTS V8[-eASE EMITTER VOLTAGE-VOLTS VeE-BASE EMITTER VOLTAG.E-VOLTS 

• Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS SE6020 • SE6020A • SE6021 • SE6021A • SE6022 • SE6023 

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 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for the SE6020, SE6021 

and 333°C/Watt (derating factor of 3.0 mW!°C) for the SE6022 and SE6023. Junction to ambient thermal resistance of 167°C/Watt (derating factor of 6.0 mW!°C) for the 
SE6020, SE6021 and 455°C/Watt (derating factor of 2.2 mW/°C) for the SE6022 and SE6023. Junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/'C) 
and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/'C) for the SE6020A, SE6021A. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, lei, and 1e,. 

PULSE DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

500 
VcE•lOV 

~ 400 

1-

ffi 
~ 300 a 
'.'.] 
~ 200 

" " I 
"' .c~ 100 K"' 

Id""" 
H 0 

0.1 

1 ,'O<JC .i-H t-.. 

Lfrr1~·c ~ 

~ )"--., 
TA •-55'C 

1.0 10 100 

le-COLLECTOR CURRENT-mA 

EMITTER CUTOFF CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
1000 

I- VEB' 4.0V 

':l 
I 

1-

iS 100 
"' "' a 
i:: 
~ 10 

~ ..... 
IL] !:: a 1.0 

I 

~ 
0.1 

25 

j7 
17 

z 
.L. 

.L. 

75 100 125 

TA-AMBIENT TEMPERATURE -'C 

1000 

150 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

50 100 200 500 1000 

Ic - COLLECTOR CURRENT- mA 

F=AIRCHIL.C> 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 

TYPICAL ELECTRICAL CHARACTERISTICS 

... 
~ 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f1) 

10 100 500 

le -COLLECTOR CURRENT'-mA 

COLLECTOR-BASE AND EMITTER· 
BASE CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

I' 1.0MHz 

801---1-~--l--+-+++--+--+-+-l 

~ 60 
... ~c.6 
~ 40 1'4:.:o 
~ f....... TT N 
~ ~0-1-1-'N-·+---+--+--I 

201-+-ji-++--f"'>......,+++----+--+--l--I 

t"-N 0'--J-LL.l_J--+-.L.L'----+---L....J..-J 
0.1 1.0 10 

6.0 

REVERSE BIAS VOLTAGE-VOLTS 

NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

4.0 ii.. rz r::;; 
1"'- Rs•l.OkO :_......¥"" 

50 

0L-.-+-+-'--' ........ J..U-.-...L--'"-''-'-''-'"'-" 
0.1 0.5 1.0 5.0 10.0 

le - COLLECTOR CURRENT- mA 

10-212 

1000 

COLLECTOR REVERSE CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
VcE • 50V 

!i 100 

ll! 
17 

17 

a 7 

"' 10 

~ 
.L _....., 

8 17 

~ 1.0 IZ .. 
.!t 

0.1 
25 75 100 125 

TA-AMBIENT TEMPERATURE-'C 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

• 150 

~ o.~ ~~!!!1!!1!!~~::<""'=1-1.J...WJJ 
10 20 50 100 200 500 1000 

24 

le - COLLECTOR CURRENT- mA 

NOISE FIGURE VERSUS 
FREQUENCY 

] 

~~ 
le• 300pA 

VtE •lOV ... _ 

20 

1i ~ "-o 
<---- ~ 

~~~~ 
~\ 

T'\ ,/ 
l~0.+01'-. 

16 

12 

8.0 

4.0 

0 
0.1 1.0 

-fr+ 
10 

+-

100 

I - FREQUENCY - kHz 

1000 



SE7015 • SE7016 • SE7017 
NPN HIGH VOLTAGE AMPLIFIERS 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• HIGH POWER .....• Po= 3.0 w AT Tc= 25°C 
PHYSICAL DIMENSION~ P0 = 0.45 w AT TA= 2s•c 

in accordance with 
• HIGH VOLTAGE .•... LVcEO = (MIN) 100 V (SE7015); 140 V (SE7016); 180 V (SE7017) JEDEC (T0-105) outline I 
• LOW CAPACITANCE ... Ccb = 3.0 pF (MAX) AT 20 V (SE7017) I 

.325~1t·~ I • HIGH FREQUENCY ••• fr = 50 MHz (MIN) AT 10 mA 
I 

I > .24Q 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

i j____ -:r Maximum Temperature ' ' 

Storage Temperature -55°Cto +125°C 

~~MIN Operating Junction Temperature +125°C 3 LEADS 

~ ~ Lead Temperature (Soldering, 10 second time limit) +260°c mDIA. 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 3.0 Watts BASE .100 

at 25°C Ambient Temperature 0.45 Watt 

Maximum Voltages SE7015 SE7016 SE7017 EMITTER COLLECTOR 

VeBO Collector to Base Voltage 100 Volts 140 Volts 180 Volts 

Vern Collector to Emitter Voltage (Note 4) 100 Volts 140 Volts 180 Volts I INDENTATION 
Vrno Emitter to Base Voltage 6.0 Volts 6.0 Volts 6.0 Volts 

I 
NOTES: All d1mens1ons in inches 

Leads are gold-plated nickel L '""" "''"''"'"' Noo-conduct111e material 
Package weight 1s 0 66 gram 

-------~------------

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 

SE7015 SE7016 SE7017 
SYMBOL CHARACTERISTIC MIN. TYP. MAX_ MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

ccb Collector to Base Capacitance 2.8 3.5 2.8 3.5 2.4 3,0 pF IE= 0 Yes= 20V 

h1. High Frequency Gain (I= 20 MHz) 2.5 4.3 2.5 4.3 2.5 4.3 le= 10 mA VcE = lCi V 
hFE DC Current Gain 30 75 30 75 30 75 le= 1.0 mA VCE = 10 V 

hFE DC Pulse Current Gain (Note 5) 50 90 275 50 90 275 50 90 275 le= 25 mA VeE=lOV 
hFE DC Pulse Current Gain (Note 5) 30 75 30 75 30 75 le= 50 mA VCE=lOV 
hFE(-55°C) DC Pulse Current Gain (Note 5) 15 25 15 25 15 25 le= 25 mA VCE=lOV 

VCEO(susl Collector to Emitter Voltage (Notes 4 & 5) 100 140 180 Volts le= 10 mA Is= 0 
BVeBo Collector to Base Breakdown Voltage 100 140 180 Volts le= 100 ,uA IE= 0 
BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 6.0 Volts le =0 IE= 100 ,uA 

VeE(sat) Pulsed Collector Saturation Voltage 0.3 2.0 0.3 2.0 0.3 2.0 Volts le= 25 mA 18 = 2.5 mA 

V BE( sat) Pulsed Base Saturation Voltage (Note 5) 0-77 0.9 0.77 0.9 0.77 0.9 Volts le= 25 mA 18 =2.5mA 

leso Collector Cutoff Current 0.1 10 nA IE= 0 Ve 8 = 80V 

le BO Collector Cutoff Current 0.1 10 nA IE= 0 Ve 8 =ll0V 

le BO Collector Cutoff Current 0.1 10 nA IE= 0 Ves = 150 V 
le80(65°C) Collector Cutoff Current 0.001 LO l'A IE= 0 Ve 8 = 80V 
leso(65oC) Collector Cutoff Current 0.001 1.0 l'A IE= 0 Ve 8 = llOV. 
le80(65°C) Collector Cutoff Current 0.001 1.0 ;iA IE= 0 VeB = 150 v 
Imo Emitter Cutoff Current 0.005 10 0.005 10 0.005 10 nA le= O VEB = 4.0 V 

ceb Emitter to Base Capacitance 17 25 17 25 17 25 pF le= O VER= 0.5V 
Re(h,e) Real Part of Input Impedance 50 50 50 £2 le= 10 mA VCE=lOV 

(f = 300 MHz) 

hie Small Signal Current Gain (f = 1.0 kHz) 40 100 40 100 40 100 le= 25 mA VCE=lOV 

FA.IRC::HILCl 

SEMICONDUCTOR 
313 FAI Re HILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962 5011, TWX: 910-379-6435 /\ [)IVISl(lN Of F/\lfH'fll! ll !'AMI Hf\ !\NP l~~l llll~~I Nl i'(>fWllRA1 I(''.; 

10'-2120. 



[ ~=~~~=--~-~~~-FAIRcHiio rRA:N51sroRs- 5E7oi5-=--sEioi6-~ jE:-7~! 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 125°C and junction to case thermal resistance of 33.3'C/Watt (derating factor of 30 mW/'C); junction to ambient 

thermal resistance of 222'C/Watt (derating factor of 4.5 mW/'C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 o/o. 

TYPICAL ELECTRICAL CHARACTERISTICS (SE7016 ONLY) 
(Except Safe Operating Area, which is a guarantee) 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

40 

z 
~ 30 

g f-f-+--:;j..""'t--'r--t-:;..-r-~f--,t--t--1 

~ 20 fF+--+---t-t--:l7"\ 

40 80 110 160 100 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

50 

z 
~ 30 

0 

~ 20 

40 80 120 160 200 

Vet - COLLECTOR-E.1\llllER VOLTAGE - VOL1S 

COLLECTOR CHARACTERISTICS* 

El 40 W" 
z ~WY 
~ JO I -.1~'1,4-v-J_-+-¥~~=+=1 

400µA 

f-- W v JOOµ~ 
; 10 r-.wL'-Af---+--+---+--lf----+-L-+---+--1 
Uo v_ 200A 

~ 1' --t----t--1 
.:' lOlal.<'(/+--+---+--lf---+--+---+--1-+-~ 

I B • 0 1001µA-t----r-1 

a ............................ ..,... ........... _.. ...... ._..__ 
0 4.0 8.0 11 16 20 

VcE - COLLEClOR-EMllTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

Is~ o I o._..__.__.....,.........,.._.....__....,....._ ...... 
0 4.0 8.0 12 16 20 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
SO jJ LSmA +---f 
4ll t j{Jll--J~F=~+l.6=m=A ~·--

i I-·-·- If:_ l.4mA 
~· i---t--- t--

z L2mA 

JO j IomA 

~ l iooµA g
0 

20 l-ly~-l-+-+-'Fl, :;+=9===i=Fl 
600µA 

_u 

O'---'--'--'"-'---'~B_oo,___.__.__.__. 
0 4.0 8.0 12 16 20 

VcE - COLLECTOR-EMI lTER VOLTAGE - VOLTS 

J.O 

0 

t.; 1.0 

~ 

* Single Family Characteristics on Transistor Curve Tracer. 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

LO 

REVERSE BIAS VOLTAGE - VOLTS 

GAIN-BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

I c - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
le= 10 lsI 

T 
rrr 
t 
~ 
v 

I 

TA·25c_\_ vu 
~ TA 0 6sc} ~ ~ 

1 TA· -55"C 

0.1 LO IO 100 

le - COLLECTOR CURRENT - mA 

GUARANTEED MAXIMUM 
FORWARD BIASED POWER 

DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLlS 

COLLECTOR & EMITTER 
CUTOFF CURRENTS 

VERSUS AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

120 VCE ~ lOV 

0<--'---'--'--'--'--'--'-'-'--'---'-'-.LI---' 
0.1 1.0 IO 100 

le - COLLECTOR CURRENT - mA 
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SE8010 • SE8012 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION 

• HIGH POWER GAIN • 
• HIGH VOLTAGE ••. 

• P0 = 800 mW AT TA= 25°C 
P0 = 4.0 WAT Tc= 25°C 

• 600 mW P0 AT 27 MHz 
. LVcEO = 60 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures SE8010 SE8012 

Storage Temperature -65°C to +200°C -65°C to +125°C 
Operating Junction Temperature 200°C Maximum 125°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 

Total Dissipation at 25°C Case Temperature 4.0W 4.0W 
at 25°C Free Air Temperature 800 mW 500 mW 

Maximum Voltages and Current SE8010 SE8012 

VeBO Collector to Base Voltage 100 Volts 100 Volts 
" VcEO Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 

le Collector Current 500 mA 500 mA 

,1 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

370 DIA 1--· -- - -·---1 
350 1-- ~~~DIA --11 12sQ1 

/2L of' I z•o 
Seating- ' 
PlooeT T-

3 LlAOS_/~ ~ ~ 0 S MIN 
019 DIA t 
016 ~"-

-.210---

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is ·l. 2 3 gram 

SE8010 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

325 ~,~x -;---

i~ J~ 
3LEADS n n n _ .500.lMIN. 

81~ DIA u LI u -

NOTES All dimensions rn inches 
leadsaregoldplatedr11ckel 
Package rs electrically Non 
conductive material 
Packagewe1ght1s0.66gram 

SE8012 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

GpE Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 

hFE DC Pulse Current Gain (Note 5) 40 150 

hFE DC Pulse Current Gain (Note 5) 15 

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

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 

VBE(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 
ICES Collector Reverse Current 500 
ccb Collector-Base Capacitance 9.0 

ceb Emitter-Base Capacitance 65 
BVeBO Collector to Base Breakdown Voltage 100 

VCEOlsus) Collector to Emitter Sustaining Voltage (Note 5) 60 

BVEBO Emitter to Base Breakdown Voltage 6.0 

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

UNITS TEST CONDITIONS 

dB 

Volts 
Volts 
nA 
pf 
pF 
Volts 
Volts 
Volts 

VcE = 12 V 
le= 100 mA 
le= 500 mA 
le= 50 mA 
le= 500 mA 
le= 500 mA 
VCE=50V 
VeB = 10 V 
VEB=0.5V 
le= 100 µA 
le= 10 mA 
IE= lOOµA 

P;n = 50 mW 
VeE = l.OV 
VeE = 3.0V 
VeE = lOV 
18 = 50 mA 
IB = 50 mA 
VEB = 0 
IE= 0 
le= O 
IE= 0 
18 = 0 
le= O 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200"C, a junction to case thermal resistance of 43.8"C/Watt (derating factor of 22.8 mW/"C) and a junction to ambient 

thermal ~esistance of 2!9°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125"C. a junction to case thermal 
resistance of 25°C/Wat! (derating factor of 40 mW/"C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/ "C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length~ 300 µs; duty cycle~· 1%. 
(6) See Test Circuit. 
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FAIRCHILD TRANSISTORS SE8010 • SE8012 __ ] 
TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL DRIVER AMPLIFIER 
PERFORMANCE 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) COLLECTOR CHARACTERISTICS* 

~ 
> 

~ 
; 
§: 

m l.O 

" .,, 
g 

~ 

INPUT POWER - mW 'c . COLLECTOR CURRENT • mA Ver • COllECTOR-EMlmR VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS'' 

600 

400 

Ver • COLLECTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR AND EMITTER 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

e I -1 E~11TTE: BASEi eA1Pic:TANJ 
r-- eb -l 

::-J-,,. 
le· o 

~ E 
~TOR BASE CAPAJ'TA~CE 

t 
l.O 10 50 

REVERSE BIAS VOLTAGE • VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

I 100 F-++++- -t---bol-'Fl-t-+"lt+t-l 

~ 
~ 50'-...... ~+.+--j-+-4-!-+-~+-4-+-l>-I 
u 

'c - COLLECTOR CURRENT - mA 

g 2.0 

~ L6 
; 
§: 

i5 
!:;: 

"' ~ 
I 
>§ 

'Single family characteristic on Transistor Curve Tracer. 

PIN= SOmW 

500 GENERATOR 

27 MHz DRIVER 

AMPLIFIER TEST CIRCUIT SHIELD 

\ 

Pour= 600mW MIN 

SQQ LOAD 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

+12V AT lOOmA(TYP) 

C·, C2- 7 to lOOpF, compression mica trimmer (Arco 423) 
Ci - 43 to 63pf, compression mica trimmer (Arco 402) in parallel with 43pf. Dipped mica. 
L1 - 0.35µH (7 T Air Dux 408) 
T1 - 9 turns primary, 5 turns secondary 

No. 18 enamel close wound on 1/4 inch slug tuned form 
(CTC 1535·2·2, red slug). 

'-------------------------------------
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SE8040·SE8041·$~8042·SE8540·SE8541·SE8542 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• MATCHED hFE GROUPINGS AVAILABLE (See Note 7) 
• HIGH GAIN .•.••••••••••••••• hFE = 40·540 AT 150 mA, 1.0 V 

hFE = 30 (MIN) AT 500 mA, 1.0 V 
• NPN AND PNP COMPLEMENTS (Note 7) .•• SE8040, .SE8041 AND SE8042 ARE NPN 

. SE8540, SE8541 AND SE8542 ARE PNP 
• LOW SATURATION VOLTAGE •••••••••• VeElsatl = 0.12 V (MAX) AT 150 mA, 0.3 V (MAX) 

AT 500 mA FOR SE8040, SE8041 AND SE8042 
VeElsatl = -0.25 V (MAX) AT 150 mA, -0.7 V (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

SE8040 
SE8540 

-55°C to +125°C 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
Vc80 Collector to Base Voltage 
V cEO Collector to Emitter Voltage (Note 5) 
VEBo Emitter to Base Voltage 

+125°C 
+260°C 

4.0 Watts 
0.5 Watt 

le Continuous Collector Current (Tc = + 75°C) 
le Continuous Collector Current (Tc= +100°C) 

SE8041 
SE8541 

-65°C to +200°C 
+200°C 
+300°c 

4.0 Watts 
0.8 Watt 
SE8040 
SE8041 
SE8042 
30 Volts 
30 Volts 
6.0 Volts 
l.OAmp 

0.75Amp 

SE8042 
SE8542 

-65°C to +200°C 
+200°C 
+300°C 

4.0 Watts 

1.0 Watt 
SE8540 
SE8541 
SE8542 

-30 Volts 
-30 Volts 
-5.0 Volts 

1.0 Amp 
0.75Amp 

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

TEST CONDITIONS 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 

hFE DC PulSll Current Gain (Note 6) 40 70 540 le= 150mA Vee= l.OV 
hFE DC Pulse Current.Gain (Note 6) 30 65 le= 500 mA Vee= 1.0V 
VcEO!susl Collector to Emitter Sustaining SE8040 30 Volts le= 30 mA Is= 0 

Voltage (Notes 5 & 6) SE8041,SE8042 
VcEOlsusl Collector to Emitter Sustaining SE8540 -30 Volts le =30 mA Is= 0 

Voltage (Notes 5 & 6) SE8541,SE8042 
BVcso Collector to Base Breakdown SE8040 30 Volts le= 10 µA IE= 0 

Voltage SE8041,SE8042 
BVcso Collector to Base Breakdown SE8540 -30 Volts le= lOOµA IE= 0 

Voltage SE8541,SE8542 
VCElsatl Pulsed Collector Saturation SE8040 0.35 1.0 Volts le= 1.0A Is= 33 mA 

Voltage (Note 6) SE8041,SE8042 
VCElsatl Pulsed Collector Saturation SE8540 -0.5 -1.3 Volts le= LOA Is= 33 rnA 

Voltage (Note 6) SE8541,SE8542 
VeElsatl Pulsed Collector Saturation SE8040 0.2 0.3 Volts le= 500 mA le= 25 mA 

Voltage (Note 6) SE8041,SE8042 
VeElsatl Pulsed Collector Saturation SE8540 -0.3 -0.7 Volts le= 500 mA le= 25 mA 

Voltage (Note 6) SE8541,SE8542 
VeElsatl Pulsed Collector Saturation SE8040 0.08 0.12 Volts le= 150mA le= 15 mA 

Voltage (Note 6) SE8041,SE8042 
VeElsatl Pulsed Collector Saturation SE8540 -0.15 -0.25 Volts le= 150mA le= 15 mA 

Voltage (Note 6) SE8541,SE8542 

Additional Electrical Characteristics on Page 2 Notes on Page 6 
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PHYSICAL DIMENSIONS 
in accordancfi! with 

JEDEG (T0-105) outline 

~ 
.240 
MAX. 

3LEADS ~ ~ ~ .019 DIA i I 
.016 

500MIN 

BASE 

.200 

!. .100 

EMITTER COLLECTOR 

INDENTATION 

FLAT 

NOTES All d•mens1ons 1n inc~es 
Leadsaregoldpla1eon1ckrl 
Package 1selectr1callyNon 
conduct1vemater•al. 
Packagewe1ghl1sO 66gram 

SE8040. • SE8540 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEG (T0-39) outline 

310 OIA --- --1 
3'0 1- 3.,~ OIA -1 

or 12-1.0 

Seat111g -·· - ! 
""". 1· t 

m~JIO lI 
'\LlADS-/~ ~ ~ \1'.,

0

MIN 
0 l q L-IA ~ 
016 . . -

"- Collector 

SE8041 • SE8541 
SE8042 • SE8542 

*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
~--------------··-·----···-·----·---------------------·-------- --------------

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 TEST CONDITIONS 

H;7~~ -- -~~~~~~-:-~~I~~~~in-<Note-6) ·-------- -~3~~----_!~~--~~~~--- -;~~---!;:· -~__M~~----~~~---,~ ~¥f~~f~~::~~~:.5;~ 
. sEisatJ Pulsed Base Saturation Voltage (Note 6) 0:95 1.2 -0.96 -1.2 Volts le= 1.0 A Is= 33 mA 
i V8Elsa+l Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 -0.92 -1.15 Volts le= 500 mA Is= 25 mA 
1 VBEisatJ Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 -0.79 -LI Volts le= 150 mA 18 = 15 mA 
II VBE/onl Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 -0.65 -0.68 -0.75 Volts le= 20 mA VeE = 5.0 V 

leso Collector Cutoff Current 0.9 50 0.1 50 nA IE = O Ve8 = 25 V 
I le80(65°C) Collector Cutoff Current (SE8040) .008 5.0 (SE8540) .002 1.0 µA IE= 0 Ves = 25 V 

le80(125°C) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 20 µA IE = 0 Ve8 = 25 V 

BVrno 
Imo 
hfe 
ccb 
c.b 

Base to Emitter Breakdown Voltage 
Base to Emitter Cutoff Current 
High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 

SE8042) SE8542) 
6.0 . -5.0 

1.3 
2.0 
2.3 
9.0 
60 

50 
5.0 
12 
65 

1.0 

Volts IE=lOµA le=O 
2.0 50 nA le = 0 VE8 = 4.0 V 
2.0 5.0 le=50mA VeE=lOV 
20 35 pf IE = 0 Ve8 = 10 V 

~--- --------·-------·------·---···----··--------------------------- 80 ___ 12_0 -----~----1_9_~~---!rn = 0.5 V 

160 

1000 

TYPICAL ELECTRICAL CHARACTERISTICS 

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

Vcs - COLLlCTOR TO BASE VOLT AGL - VOLTS 

BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

VBE(onJ - BASE TO EMITTER ON VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 

le - C0Ll£CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l/XlO 

~ -n.41---1-1--H--l--·-+--+++--+--+-+++---l 

1000 

le - COLLECTOR CURRENT - mA 

DISTRIBUTION OF 
BASE EMITTER VOLTAGE 

VERSUS COLLECTOR CURRENT 

VsE!onJ - BASE EMITIER ON VOLTAGE - VOLTS 

>~ 
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10 100 1000 

'c - COLLECTOR CURRENT - mA 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

-0.4 -0.6 -0.8 -1.0 -1.2 

VeEton) - BASE TO EMITTER ON VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I" -0.5 ,-,-,.,,--,--,--,,-....-....-,-,-rT"m 

~ 

100 1000 
le - COLLECTOR CURRENT - mA 

DISTRIBUTION OF 
BASE EMITTER VOLTAGE 

VERSUS COLLECTOR CURRENT 

-0.6 -0.7 -0.8 -fl.9 -l.O 

VBE - BASE EMITTER VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 •. SE8542 

SE8040 • SE8041 • SE8042 

TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 

2.0mA 
le ·O 

0 ~0-'--~-o-'--e.-0--'-~1~2_.__1_6_._~ro· 

VcE. COLlfCTOR TO EMlmR VOLTAGE - VOLTS 

o--ale-·~o-------h......_.__.__~ 
ro . ~ oo 80 100 

VcE ·COLLECTOR TO EMITTER VOLTAGE· VOLTS 

VCE·COl.lfCTORTOEMlmR VOLTAGE ·VOLTS VcE - COLlfCTOR TO EMlmR VOLTAGE - VOLTS 

TYPICAL COLLECTOR SATURATION CHARACTERISTICS 

VCE - COLlfCTOR TO EMlmR VOLTAGE· VOLTS VCE - COLL£CTOR TO EMlffiR VOLTAGE - VOLTS 

TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 
IOO /1.2 mA 

80.,. 

u 

rof-+o. mA 

le· o ]',, 
0 ~0 ....... ~ro~......,~!!--......,00~'-:80!:--'---:-:!100 

lOO 

~ 250 

g 
~ roo 

~ 150 

I 
z 100 

VcE - COLLECTOR TO EMlmR VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

f• lOOMHz 
TA•25°C 

VCE. IOt=I ~ 11~f"cE"1:0 H +--

lL1 \ 
V1 I\ 

~ z 
0 
l.O 10 100 

lc - COLlfCTOR CURRENT - mA 

le ·O 
0 ~o--~ro~.......,~~.....,.oo~'--:'80L....JL....-1100 

VCE • COLlfCTOR TO EMlmR VOLTAGE· VOLTS 

COLLECTOR TO BASE AND 
EMITTER TO BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

100~~~~~~~~-T~I~ 

1--+-+-++---+-+-+-<f+--+-T A .'25• C 

801--+-+-++---+-+-+-<f+--+---+--+-+-i 

o.__..._._..w..._,___.__,_,w...._.__,_-'--L-1 
u u w ~ 

REVERSE BIAS VOLTAGE • VOLTS 
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2.0mA 

le ·O 
0 o~_._-4-.o ....... _e_.o_.__u.._.._1.6---'ro 

VcE - COLLECTOR TO EMlmR VOLTAGE· VOLTS 

2.0mA 

Tc .125•c 

18 ·o 
o~o ....... _ro..._......,~......,......,oo~......_,80........,~lOO 

VcE - COU£CTOR TO EMITIER VOLTAGE -vOi.TS 



FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE80412 • SE8540 • SE8541 • SE8542 

SE8540 • SE8541 • SE8542 

TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 

i 800 

i 1ro 1¥-v"F:-+-::b..+"""l'=-t-1-+--1 

i ~ lf--b~"l--+--+--+-1-f----=±--l 

-4.0 -8.0 -12 -16 
VcE - Coll.ECTOR TO EMITTER VOLTAGE - VOLTS 

1000 

~J Tc· -sl°C 
ii>"' 
~ 

]~.mA 

~ 
VI 20mA 

7 1,nIB 
~ J 

lOmA 

200 

Jorn 
0 

J1 8 •O 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE - coll.ECTOR TO EMITTER VOLTAGE - VOLTS 

VcE - COU£CTOR TO EMITTER VOLTAGE - VOLTS 

< 
E 

; iOO I/~ 
- v ~ 
~«m'E l 
~ 4.0mA 

118 - o o._.._..._...._...._ ....... _.___,,_....._....__. 
0 -4.0 -8.0 -12 -16 -20 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

g lLl l 
~ «m 4,0mA 

-" 200 ..-V--r---1--t---il1--t--+--~1--1----; 
lomA 
l le ~o 

0 ~0----4~.o~___,.-8~.o----~12--'-"'_1•6 ..... _,-20 
VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

TYPICAL COLLECTOR SATURATION CHARACTERISTICS 

1000 
4Sm~~;l Tc· 2S'C 

~ lOmA I _ __, 
~SmA 

vv20mA 
w~l5mA 

v 
~ 

lOrnA 

r/ 5,0mA 

£ I 
2.0mA 

r.J.... 
-" 200 

0 
18 • o 

0 -0.4 --0.8 -1.2 -1.6 -2.0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE - COllECTOR TO EMITTER VOLTAGE - VOLTS 
VCE - COLLECTOR TO EMITTER VOLTAGE- VOLTS 

TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 

o.._..__.._..._ __ 'a_·_o~l":~:i:::......._,~~ 
0 -20 -40 -60 -8(1 -100 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

-8(1 -100 

VcE - COLLECTO~TO EMITTER VOLTAGE - VOLTS 

COLLECTOR-BASE AND EMITTER 
BASE CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

80 l'tJ~ -,-+1-t-H--t--+-l-H 

t---bd ~ 

le - COLLECTOR CURRENT - ffiA REVERSE BIAS VOLTAGE - VOLTS 
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200.-t--+--t---+----+--+----i-t--f--i 
2.0mA 

o.._.._...__._1.a.·o_._ ............. __ .._.__. 
0 -4.0 -8.0 -12 -16 -20 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

rmt= 
t.omA 

0 --0.4 --0.8 -1.2 -1.6 -2.0 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

VcE - COLLECTOR TOiMITTER VOLTAGE - VOLTS 
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Figure 1-SCHEMATIC DIAGRAM 

Vee 

e, 
o-j 1--<1>-----+---£ o, R7 

Rs 

Ie2 Rs 

-=- -=-

Table 1-SCHEMATIC VALUES 

Circuit Voltage 
Load Resistance 

QI 
Q2 
QJ 
Q4 
DI 
RI 
Rz 
Ri 
R4 
Rs 
Ro 
R1 
c1 
Cz 
Ci 
C4 

BIAS CURRENT 
VERSUS TEMPERATURE 

25 50 75 100 125 

H.MPlRATURE "C 

150 

12 v 18V 28V 
4ohm Bohm 16ohm 

SE4021 SE4021 SE4021 
2N4249 2N3638 2N3638 
SE8040 SE8040 SE8042 
SE8540 SE8540 SE8542 
FDH694 FDH694 FDH694 
2.2 Mr! 4.7 Mr! 5.6 Mn 
2.7 Mr! 4.7 Mr! 10 Mr! 
1.2 M!! 1.2 Mr! 1 Mr! 
22 kr! 22 kr! 22 kr! 
100 f! 47 kr! 56 f! 
180 f! 180 f! 470 f! 
120 f! 120 f! 150 f! 
0.01 µF 0.01 µf 0.01 µf 
0.01 µf 0.01 µf 0.01 µf 
50 µf, 6 v 25 µf, 6 v 25 µf, 6 v 
500 µf, 10 v 500µf, 15V 250 µf, 20 v 

FIGURE 2 

HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 

10 _vcc·28V ! ' 
Rl - 160 1-----+-~'r-'"-i ,_, 

......... Vee 1sv1-----+-~'-1~' ,_, 
RL ~rn T: 

___ Vee - 12v1-----+-~·~j'-f-i 
RL -411 ! i 

I i 
I i 

1~ 
I i 

~-

101\lW l001\1W l\V !OW 

OUT PUT POWlR 

For additional information, send for Fairchild Application Brief 58 

~------------------· 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 

2.5 

1.0 

1.5 

LO 

0.5 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

COLLECTOR - EMIHER VOLT AGE - VOllS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

50%~TYCJLE 
PuTsrn PULSE WIDTH::; SmS 

HE 
H! 

II 

CONTINUOUS Tc= HXfC 

0 10 20 30 "' 
COL1£CTOR - EMllTER VOLTAGE - VOLiS 

•Reverse Voltage Polarity for SE8540, SE8541 and SE8542 

NOTES: 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

~ l\. J ! 
;:-1 \ 5<nou1vcvctE I 
gj "f',PUlSLWIDlH<~m's---l 

1-"; \ 
t-+-t---lcoNTI NUOUS 

t 
COLLECTOR - EMITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

le 1oo0 c 
_j_ 

,_.f.Ulj~ ., 
50> OUTY cvm[= r-~ '\ULSE WIDTH s SmS 

~i 
,._,T 

_:-,, 

-" \ CONTINUOUS 

t 
I/ 
0 10 20 30 "' 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

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

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

COLLECTOR - EMI HER VOLTAGE - VOLlS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

1, • \OO"c 

~LSED 
1 \ 50% DUTY CYCLE 

~ 

f;-~ i CJNllNUOUS 

PULSE WIOTH s 5mS 

~ 

i ~ 
1- LS 
1 
0 10 20 30 "' 

'COLLEClOR - EMITTER VOLTAGE - VOLlS 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 
(3) These ratings. give a maximum junction temperature of 125°C and junction to case thermal resistance of 25'C/Watt (derating factor of 40 mW/'C); junction to ambient thermal 

resistance of 200'C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540.· 
(4) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 43.7'C/Watt (derating factor of 22.8 mW/'C); junction to ambient 

thermal resistance of 219'C/Watt (derating factor of 4.56 mW/'C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175'C/Watt (derating factor of 
5.71 mW/'C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where collector to emitter voltage is lowest. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(7) If hFE matching is required, order SE804--M and SE854-M. Equal numbers of NPN's and PNP's from the following classifications will be shipped and will be marked to 

indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer's option, units marked with hFE group suffixes (Ml, etc.) may 
be shipped as SE8040 etc. 

GROUP 
hFE RANGE 

Ml 
40-52 

M2 
48-64 

le= 150 mA 
Ve,= 1.0 V 

M8 
135-183 

M9 
163-220 

FA.IRCHILC> 

SEMICONDUCTOR 
A DIVl~l(!N Of fAIRCHllD CAMlRA ANO INSTRUMlNT CORPORATION 

M3 
58-77 

MIO 
197-263 

10-218 

M4 
70-93 

Mil 
235-315 

M5 
83-110 

M12 
285-380 

MG 
100-130 

M13 
340-450 

M7 
118-150 

Ml4 
410-540 
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