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

Page No.

Type 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
SE1001 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 2N513G 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 F13722 10-102 2N5134 10-187
EN2894A 10-36 EN3962 10-106 2N5135 10-190
EN2905 10-37 SE4001 10-108 2N5136 10-191
EN2907 1037 SE4002 10-108 2N5137 10-191
SE3001 10-39 SE4010 10-108 2N5138 10-192
SE3002 10-39 2NA121 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 2NA4274 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
F13567 10-61 2N4888 10-142 SE6023 10-209
2N3568 10-59

Additional General Purpose Amplifiers and Switches

Type

SE4020
SE4021
SE4022
SE7015
SE7016
SE7017
FT4354
FT4355
FT4356
SE8012
SE8040
SE8540

10-1

Page No.

10-111a
10-111e
10-111i
10-212a
10-212a
10-212a
10-137¢
10-137c
10-137¢
10-212¢
10-213

10-213



HIGH SPEED SWITCH SELECTION GUIDE

Optimum Collector Current mA

Rated
Vero 01 — 50 10 — 100 100 — 300 300 — 500 500 — 1000
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
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* FT13643
2N4436 FT3644* 2N4436 2N4121 2N4436 2N3724
2N4437 2N4437 FT3644* 2N4437 2N4436
F13642% FT3642* FT3642* 2N4437
FT3642
46-60 FT3645* F13722% FT3645* FT3722% FT3645* FT13722% F13722*
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
EN708 10-12 2N3638A 10-65 2N4274 10-128
EN722 10-16 2N3639 10-69 2N4275 10-128
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 F13722 10-102 2N5143 10-202
EN3250 1047 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

Optimum Collector Current mA

Rated
Veeo 010 — 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*
2N3691-94  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* FT15041*
FT3642*% FT3644* FT3642% FT5041* FT3642% FT5041* FT3642* 2N4944, 46
SE4021 2N4944, 46 2N4944, 46 2N4944, 46
2N4944, 46
60 FT3568* 2N4249 F13568* FT3645* FT13568* FT3645% F13568* 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 o 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 epbxy k devices. FT bers are the high dissipation versions of the corresponding 2N bers.
GENERAL PURPOSE AMPLIFIERS & SWITCHES (EPOXY) NUMERICAL INDEX
Type Page No. Type Page No. Type ' Page No.
EN697 10-11 2N3638 10-65 2N4889 10-142
EN718A 10-14 2N3638A - 10-65 2N4916 10-146
EN722 10-16 2N3641 10-73 2N4917 10-146
EN870 10-20 F13641 10-77 2N4944 10-148
EN871 10-20 2N3642 10-73 2N4945 10-148
EN915 10-22 F13642 10-77 2N4946 10-148
EN916 10-22 2N3643 10-73 2N5040 10-160
EN930 10-24 F13643 10-77 FT5040 10-164
EN956 10-14 2N3644 10-81 2N5041 10-160
SE1001 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 10-186
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 1047 © 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

f Power Gain @ f NF @ f C.,
MHz Polarity Device dB (min) MHz dB (max) MHz pF (max)
27 NPN SE8012* 10.8 27 9.0
30 NPN FT3641% 10 30 8.0
NPN 2N4436 10 30 8.0
45 NPN 2N3688 29 45 1.6
100 PNP 2N4121 25 typ 100 6 100 45
PNP 2N4916 25 typ 100 6 100 4.5
NPN SE5006 20 100 5.5 typ 100 1.6
200 NPN SE3001 12 200 4 typ 60 1.7
NPN 2N3690 15 200 5.5 200 1.6
NPN 2N3563 14 200 4typ 60 1.7
250 NPN SE1010 6 typ 250 5.5 1.0 35
) 2N3564 6 typ 250 3.7 typ 1.0 35
*FT3641 is a high dissipation epoxy package version of 2N3641; SE8012 is a high dissipation epoxy device.
RF/IF AMPLIFIER SELECTION GUIDE
f Polarity Device 0SC P, @ Ic
MHz mW (min) mA
100 PNP 2N4916 200 typ 10
PNP 2N4121 200 typ 10
500 PNP 2N4258 10 typ 10
930 NPN SE3002 3.0 8.0
1000 NPN SE3005 15 8.0
RF/IF AMPLIFIERS & OSCILLATORS (EPOXY) NUMERICAL INDEX
Type Page No. Type Page No. Type Page No.
EN918 10-23 FT3642 10-77 2N4916 10-146
SE1010 10-30 2N3643 10-73 2N4917 10-146
SE3001 10-39 FT3643 10-77 SE5001 10-150
SE3002 10-39 2N3688 10-92 SE5002 10-150
SE3005 10-43 2N3689 10-92 SE5003 10-150
2N3563 10-51 2N3690 10-92 SE5006 10-154
2N3564 10-53 2N4121 10-112 SE5025 10-158
2N3639 10-69 2N4257 10-124 SE5126 10-176
2N3640 10-69 2N4258 10-124 SE5127 10-178
2N3641 10-73 2N4436 10-138 SE5130 10-181
FT3641 10-77 2N4437 10-138
2N3642 10-73

Additional Generai Furpose Amplifiers and Switches

Type

SE4020
SE4021
SEA022
SE7015
SE7016
SE7017
FT4354
FT4355
FT4356
SE8012
SE8040
SE8540
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10-111a
10-111e
10-111i
10-212a
10-212a
10-212a
10-137¢
10-137¢
10-137¢
10-212¢
10-213

10-213



EN697
NPN GENERAL PURPOSE AMPLIFIER

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTOR

o ELECTRICAL REPLACEMENT FOR 2N697

e MEDIUM VOLTAGE - - LVce = 30 V (MIN) PHYSICAL DIMENSIONS
¢ MEDIUM GAIN - - hy; = 40-120 AT 150 mA JEDEC (T0-105) outline
3P
ABSOLUTE MAXIMUM RATINGS (Note 1) <1
Maximum Temperatures e
Storage Temperature —65°C to +125°C l
Operating Junction Temperature 125°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.8 Watt
at 25°C Ambient Temperature 0.3 Watt
Maximum Voltages
Veso Collector to Base Voltage 60 Volts
Veeo Collector to Emitter Voltage 30 Volts
Veso Emitter to Base Voltage 5.0 Volts

NOTES: All dimensions in inches
Leads are gold-olated kovar
Package is electrically Non-
conductive material
Package weight is 0.66 gram

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
h, DC Pulse Current Gain (Note 5) 40 120 lc =150 mA V=10V
Vie(sat) Base Saturation Voltage 1.3 Volts lc =150 mA lp=15mA
Ve(sat) Collector Saturation Voltage 1.5 Volts lc =150 mA lg=15mA
h, High Frequency Current Gain (f = 20 MHz) 2.5 lc =30mA Ve =10V
Cobo Output Capacitance ‘ 35 pF le=0 Veg=10V
leso Collector Cutoff Current 1.0 uA le=0 Veg =30V
1c3o(100°C) Collector Cutoff Current 10 vA le=0 Vg =30V
hy, Input Resistance (f = 1.0 kHz) 24 34 Q lc=10mA Ve =5.0V
' 4.0 8.0 Q lc=50mA V=10V
hy Voltage Feedback Ratio (f = 1.0 kHz) 5.0 x107* lc=10mA Veg =50V
5.0 x10™* lc =50mA Vep=10V
hy, Small Signal Current Gain (f = 1.0 kHz) 25 175 lc=10mA Ve =50V
35 200 ic=50mA Veg=10V
hep Output Conductance (f = 1.0 kHz) 0.1 0.5 umho lc=1.0mA Veg = 5.0V
0.1 1.0 umho lc =50mA Vg =10V

*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 invelving pulsed or low duty cycle operation.

(3) These ratings give a i 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 = 300us; duty cycle = 1%.

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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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

o ELECTRICAL REPLACEMENTS FOR 2N706, 2N708 AND 2N 914
e HIGH SPEED - - T; — 20 ns (max) at 20_ mA PHYSICAL DIMENSIONS
¢ HIGH FREQUENCY - - f, = 300 MHz (min) at 20 mA In accordance with JEDEC (T0-106) outline
e LOW CAPACITANCE - - C_,, = 6.0 dB (max) at5.0 V fgg
ABSOLUTE MAXIMUM RATINGS (Note 1) m 240
Maximum Temperatures I MAX.
Storage Temperature —65°C to +125°C ' l
Operating Junction Temperature ' 125°C .50on|~‘
Lead Temperature (Soldering, 10 Second Time Limit) 260°C SOII-SADS
Maximum Power Dissipation ‘016 DA
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt
Maximum Voltages , EN706 EN 708 EN914 ‘
Veso Collector to Base Voltage 25V 40V a0V Lominer
Vero Collector to Emitter Voltage (Note 4) 15V 15V 15V
Vizo Emitter to Base Voltage 3.0V 50V 50V
NOTES: All dimensions in inches
All leads electrically isolated from case
Package weight is 0.31 gram. Package
is electrically non-conductive material
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
EN706 EN708 EN914
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 20 30 120 30 120 lc=10mA V=10V
hge(—55°C) DC Pulse Current Gain (Note 5) 15 12 lc=10mA Vep =10V
hee DC Pulse Current Gain (Note 5) 15 lc =0.5mA Vee=1.0V
hee DC Pulse Current Gain (Note 5) 10 lc = 500 mA Vep =50V
Vee(sat) Collector Saturation Voltage 0.6 0.4 Volts lc=10mA lg=1.0mA
Ve(sat) (—55°Cto  Collector Saturation Voltage 0.4 Volts lc=7.0mA lg=0.7mA
+125°C)
Vie(sat) (—55°Cto  Collector Saturation Voltage (Note 6) 0.25 Volts lc =10 mA Iy =10mA
+125°C)
Vce(sat) Collector Saturation Voltage 070 Volts  Ic =200 mA lg = 200 mA
Vge(sat) Base Saturation Voltage 09 072 085 0.70 0.80 Volts lc=10mA ly=1.0mA
Vie(sat) (—55°C) Base Saturation Voltage 0.95 Volts lc =7mA lp=07mA
lcso Collector Cutoff Current 0.5 nA Vg =15V le=
leso Collector Cutoff Current 50 100 nA Veg =20V =
lcex(4100°C) Collector Cutoff Current 25 25 A Ve =20V Vge =025V
lego(+100°C) Collector Cutoff Current 30 25 25 A Vg =20V le=
r Base Spreading Resistance (Note 7) 75 Q lc=10mA Vep =10V
BVero Collector to Base Breakdown Voltage 25 40 40 Volts I =1.0mA le=

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.

R R
FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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  [.=30mA (pulsed)
(Notes 4 & 5)
BVgs0 Emitter to Base Breakdown Voltage 3.0 5.0 5.0 Volts 1.=0 lg = 100 4A
Cobo Output Capacitance 6.0 6.0 6.0 pF =0 Vg =10V
Civo Input Capacitance : . 90 pF lc=0 Vg =05V
hee High Frequency Current Gain (f = 100 MHz) 2.0 lc=10mA Vep =15V
hee High Frequency Current Gain (f = 100 MHz) 3.0 lc=10mA Ve =10V
hee High Frequency Current Gain (f = 100 MHz) 3.0 lc=20mA Ve =10V
Ts Charge Storage Time Constant (Note 8) 60 ns lc =10 mA Vee=10V
‘ lgy= lg;~10mA R =1kQ
75 , Charge Storage Time Constant (Note 9) 25 ns le = Ig =~ lg; ~ 10 mA
75 Charge Storage Time Constant (Note 10) 20 ns I =l =~ Iy =~ 20 mA
ton Turn On Time 40 ns lc ~ 10 mA '
‘ Iy ~ 3.0 mA Vge =20V
t, Turn On Time 40 ns lc =~ 200 mA I, ~ 40 mA
tos Turn Off Time 75 ns . lc ~ 10 mA lg~ 3.0 mA
: lgp ~ 1.0 mA
tos Turn Off Time 40 ns Ic =~ 200 mA
' Iy, ~ 40 mA Igp ~ 20 mA
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The- factory should be Ited 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 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 us; duty cycle = 1%.
(6) |<; = 1.0 mA through 20 mA.
(7) To = hie(Real Part) - Measured with GR#£1607-A Bridge.
(8) Conditions ch to make storage time approximately ind dent of transistor hre, M t with Tektronix R plug-in unit. Ts= Ks1n2.
(9) Measured on sampling scope, PW 400ns.
(10) Mea’sured 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

o ELECTRICAL REPLACEMENTS FOR 2N718A, 2N956, 2N1613 AND 2N1711
o HIGH GAIN - - hyg == 100-300 at 150 mA

hge =35 (min) at 100 LA

hge = 40 (min) at 500 mA
o HIGH VOLTAGE - - LY, = 40V (min)

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-105) outline

325 o

S

NOTES: All dimensions in inches
Leads are goid-vlated kovar
Package is electrically Non-
conductive material
Package weight is 0.66 gram

EN1613 - EN1711

Storage Temperature —65°Cto 4+125°C
Operating Junction Temperature +125°C Maximum
EN718A EN1613
Maximum Power Dissipation EN956 EN1711
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 0.8 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.22 Watt 0.3 Watt
Maximum Voltages
Veso Collector to Base Voltage 75 Volts
Veeo Collector to Emitter Voltage (Note 4) 40 Volts
Vizo Emitter to Base Voltage 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
EN718A EN956
SYMBOL CHARACTERISTICS EN1613 EN1711  UNITS  TEST CONDITIONS
MIN. MAX. MIN. MAX.
b DC Pulse Current Gain (Note 5) 40 120 100 300 lc=150mA V.. =10V
hee DC Pulse Current Gain (Note 5) 35 75 lc=10mA Ve =10V
hee DC Pulse Current Gain (Note 5) 20 40 lc=500mA V.. =10V
hee(—55°C)  DC Pulse Current Gain (Note 5) 20 30 lc=10mA V=10V
heg DC Current Gain 20 35 lc=01mA V=10V
hee DC Current Gain 20 Ic =0.01mA V=10V
Vge(sat) Base Saturation Voltage 13 1.3 Voits I =150mA |z =15mA
(Pulsed, Note 5)
Vee(sat) Collector Saturation Voltage 1.5 1.5 Volts 1o =150mA I;=15mA
(Pulsed, Note 5)
hse High Frequency Current Gain 3.0 35 lc=30mA V=10V
(f = 20 MHz)
Cobo Output Capacitance 25 25 pF I,=0 Vg =10V
Cio Emitter Transition Capacitance 80 80 pF =0 Vg =05V
NF Noise Figure (Note 6) 12 80 dB I-=03mA V=10V
lcso Coilector Cutoff Current 50 50 mpA Ig= Ve =60V
Icgo(100°C)  Collector Cutoff Current 10 10 pA = Veg =60V
BVepo Collector to Base Breakdown Voltage 75 75 Volts Io=01mA =0

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-106) outline
222

192
I .240
o MAX.
[ |
3 !
‘)I U 500 MIN.
3 LEADS [I u l
.019
016 DIA.
Base
—Lead No. 2
Emitter Collector
Lead No. 1 Lead No. 3

i/g

FLAT—

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

EN718A - EN956

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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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.
Veeo(sust)  Collector to Emitter Sustaining Voltage 40 40 Voits  Ic=10mA I3=0
(Notes 4 and 5) ' ' (pulsed)
BVgo Emitter to Base Breakdown Voltage 7.0 7.0 Volts  Io=0 Ie=01mA
lego Emitter Current 50 50 muA le=0 Vg =50V
hy, - Input Resistance (f = 1.0 kHz) 24 34 24 34 Q lc=10mA V=50V
4.0 8.0 4.0 80 e lc=50mA V=10V
By Voltage Feedback Ratio (f = 1.0 kHz) 5.0 50 x10*  lc=10mA Vg =50V
5.0 50 x10™  1c=50mA Vg =10V
h, Small Signal Current Gain (f = 1.0 kHz) 25 175 50 400 lc=10mA V=50V
35 200 70 400 lc=50mA V=10V
hop Output Conductance (f = 1.0 kHz) 0.1 0.5 01 05 gmho Io=10mA V=50V
0.1 1.0 0.1 1.0 wmho lo=50mA V=10V
NOTES:

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

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

(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 EN1613 and EN1711;
for the EN718A and EN956 167°C/Watt (derating factor of 6.0 mW/°C). Junction to ambient thermal resist: 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 us; duty cycle << 2%.

(6) f=1000 Hz; Re = 510Q; 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

o ELECTRICAL REPLACEMENTS FOR 2N722 and 2N1132
o BREAKDOWN VOLTAGE . . . . BVcso = 50 V (MIN)

.« o+ LVero = 35V (MIN)
eBETA ............. he: = 30-90 @ 150 mA
e FREQUENCY .. ........ fr = 60 MHz (MIN)

o CAPACITANCE. . . ...... Co» = 45 pF (MAX)

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 3]
at 25°C Free Air Temperature [Notes 2 and 31

Maximum Voltages

Veso  Collector to Base Voltage
Veeo  Collector to Emitter Voltage [Note 41
Veso Emitter to Base Voltage

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

PHYSICAL DIMENSIONS

in accordance with JEDEC (TO-105) outline

MAX,
3258

—55°C to +125°C

~+125°C Maximum
-+4-260°C Maximum
EN722 EN1132
0.5 Watt 0.7 Watt
0.2 Watt 0.3 Watt
NOTES: All dimensions in inches
—50 Volts Package ey Nom
—35 Volts Fackaga weight 4 0.6 ram
—5.0 Volts EN1132

SYMBOL CHARACTERISTIC MIN.  MAX. UNITS TEST CONDITIONS PHYSICAL DIMENSIONS
hee DC Pulse Current Gain [Note 51 25 lo=50mA Vee= —10V e o o (10-108)autlne
hee DC Pulse Current Gain [Note 5] 30 a0 lc =150 mA Ve = —10V 192
Ve (sat) Base Saturation Voltage —13 Volts Ilc=150mA Iz = 15mA oo
Vee (sat)  Collector Saturation Voltage —15 Volts  lc=150mA s = 15mA H MAX.
hee High Frequency Current Gain 3.0 lc=5mA V= —-30V i l

(f = 20 MH2) : ' f
Cos Output Capacitance 45 pF =10 Voo = —10V ‘/u " [ 500 MIN.
Cre Emitter_ Transition Capacitance 100  pF le=0 Ve = —05V gwos—" ] ] [

(for EN722 only) o1e DA |
Cre Emitter Transition Capacitance 80 pF le=0 Ve = —05V

(for EN1132 only)
leso Collector Cutoff Current 1.0 uh le=10 Ves = —30V
lcso (100°C) Collector Cutoff Current 100 uA =0 Ves = —30V Emitter
leso Emitter Cutoff Current 100 uh le=10 Ves = —5.0V Lead No. 1
BVc:o Souector to Base Breakdown —50 Volts |Ic=1004A =0

oltage

Additional Electrical Characteristics on Page 2.

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

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

EN722

% Planar is a patented Fairchild process.
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‘FAIRCHILD TRANSISTORS EN722 ENI1132
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN.  MAX UNITS TEST CONDITIONS
Veeo (sust) Collector to Emitter Sustaining —35 Volts lc = 10mA ls=0
Voltage (pulsed)

BVeso Emitter to Base Voltage —5.0 Volts lc=0 le = 100 zA

he Current Transfer Ratio 25 100 Vee = —5V le=10mA f=1.0kHz
he Current Transfer Ratio 30 Vee = —10V  lc =5.0mA f=1.0kHz
his Input Resistance 25 35 Q Ves= —5V le=1.0mA f = 1.0kHz
hib Input Resistance 10 Q Vee= —10V  lc =50mA f = 1.0kHz
hes Voltage Feedback Ratio 8.0 X10™* Veg = —5V le=10mA f= 1.0kHz
heo Voltage Feedback Ratio 8.0 X10™# Veg= —10V  lc = 5.0mA f = 1.0kHz
heb Output Conductance 1.0 umho Veg= —5V le=1.0mA f=1.0kHz
heb Output Conductance 5.0 pmho Vee= —10V  lc =5.0mA,f = 1.0 kHz

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 143°C/watt (derating factor of 7.0 mW/°C) for the EN1132 and
200°C/watt (derating factor of 5.0 mW/°C) 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/wdtt
(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 us; duty cycle = 1%.
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EN744 - 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

(1) These ratings are limiting values above which the serviceability of any mdmdual semlconductor device may be impaired.
Ited on "

(2) These are steady state limits. The factory should be
3) These ratings give a maximum junction temperature of 125°C and junchon t
ist: of 500°C/watt (derating factor of 2.0 mW/°C).

tion-t

wolving pulsed or low duty cycle operations.

hi

t thermal

4) Ratmg refers to a high-current point where

llector-to-

itter

14

(5) Pulse Conditions: length << 300 us; duty cycle < 2%.
(6) Measured on Sampling Scope. PW > 200 ns

o ELECTRICAL REPLACEMENTS FOR 2N744, 2N2369A AND 2N3011
o HIGH SPEED - - 7s = 13 ns‘(max) at 10 mA PHYSICAL DIMENSIONS
- - ton = 12 ns (max) at 10 mA In accordance with JEDEC (TO-106) outline
- - torr = 18 ns (max) at 10 mA 222
¢ MEDIUM VOLTAGE - - LVceo = 15V (min)
o MEDIUM GAIN - - he: = 40 (min) at 10 mA, 035V N 240
o HIGH FREQUENCY - - fr = 500 MHz (min) at 10 mA N Mi‘*‘
R i
ABSOLUTE MAXIMUM RATINGS (Note 1) = u ” f
Maximum Temperatures /u .500 MIN
Storage Temperature —65°C to +125°C 30'{35: ﬂ [I ﬂ
Operating Junction Temperature 125°C Maximum 016
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum
Maximum Power Dissipation 100 gooo
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt -050-- /—Lead No. 2
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt Lamiter /{} Soector,
Maximum Voltages EN744 EN2369A EN3011
Vao  Collector to Base Voltage 20Volts  40Volts 30 Volts ,}sw
Vees Collector to Emitter Voltage 40 Volts 30 Volts
Veeo Collector to Emitter Voltage (Note 4) 12 Volts 15 Volts 12 Volts FLATA
Veso Emitter to Base Voltage 5.0 Volts 4.5 Volts 5.0 Volts
le DC Collector Current 200mA 200 mA TS e etisans st trom case
I Collector Current (10 us Pulse) 500 mA :;a:::g:i:;aéh; 12031 gram Package
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
EN744 EN2369A EN3011
SYMBOL  CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 20 lc=1.0mA Vee = 0.25V
hee DC Pulse Current Gain (Note 5) 40 120 40 30 120 lc=10mA Vee =035V
hee(—55°C) DC Pulse Current Gain (Note 5) 20 20 lce=10mA Vee =035V
hee DC Pulse Current Gain (Note 5) 120 le =10 mA Vee=1.0V
hee DC Pulse Current Gain (Note 5) 30 25 lc =30 mA Vee =04V
hee DC Pulse Current Gain (Note 5) 20 20 12 lc =100 mA Vee =10V
Vceo(sust)  Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 15 12 Volts Ic = 10 mA le=0
Cobo Output Capacitance 5.0 4.0 40 pF =0 Ves =5.0V
hse High Frequency Current Gain (f = 100 MHz) 5.0 4.0 lc =10mA Vee =10V
hse High Frequency Current Gain (f = 100 MHz) 9.0 dB lc=10mA Vee =10V
75 Charge Storage Time Constant (Note 6) 18 13 13 ns e~ s~ —lpz~ 10 mA
ton Turn On Time (Note 6) 16 12 ns ~ 10 mA, Iz ~ 3.0 mA
ton Turn On Time (Note 6) 12 ns lc=~ 100 mA Iz ~ 40 mA
toss Turn Off Time (Note 6) 24 18 ns le~10mAly ~3.0mAl;; ~—15mA
tors Turn Off Time (Note 6) 45 ns lc~ 100 mA Iz =~ 40 mA, ls; ~ —20 mA
ton Turn On Time (Note 6) - 15 ns lc~30mA Iz~ 3.0mA
tort Turn Off Time (Note 6) 20 ns lc==30mA g =~ lsz =~ 3.0 mA
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
NOTES:

thermal

iot:

of 200°C/watt (derating factor of 5.0 mW/°C);

is lowest. For more information send for Fairchild Publication APP-4/2.
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FAIRCHILD TRANSISTORS EN744 - EN2369A - EN3011

ELECT] RICA[ CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

CHARACTERISTIC

EN744 EN2369A EN3011

SYMBOL MIN. MAX. MIN. MAX. MIN. MAX. UNITS " TEST CONDITIONS
Vee(sat) Collector Saturation Voltage 0.2 0.2 Volts lc=10mA ls=1.0mA
Vce(sat) (4+100°C)  Collector Saturation Voltage 0.3 0.3 Volts lce =10mA Is =1.0mA
Vce(sat) (+85°C).  Collector Saturation Voltage 03 Volts lc =10 mA ls=1.0mA
Vee(sat) Collector Saturation Voltage 0.25 0.25 Volts Ic=30mA ls =3.0mA
Vee(sat) Collector Saturation Voltage 0.5 0.5 Volts lc =100 mA ls =10 mA
Vce(sat) (4+100°C)  Collector Saturation Voltage 1.0 Volts  lc = 100 mA s = 10 mA
Vee(sat) Base Saturation Voltage 065 085 07 085 0.72 0.87 Volts le =10mA Is = 1.0 mA
Vee(sat) (—55°Cto  Base Saturation Voltage 059 1.02 Volts lc=10mA ls=1.0mA
+100°C) . L
Vse(sat) (—55°C)  Base Saturation Voltage 1.1 Volts Ilc=10mA - lz=10mA
Vee(sat) Base Saturation Voltage 1.15 1.15 Volts le=30mA ~ [b=30mA
Vee(sat) Base Saturation Voltage 1.5 1.6 1.6 Volts lc = 100 mA ls =10 mA
Vae(sat) (—55°C) Base Saturation Voltage 1.6 Volts lc = 100 mA Is =10 mA
lces Collector Cutoff Current 1.0 0.4 04 wA Vee=20V Ve =0
Ices (+85°C) Collector Cutoff Current 20 rA Vee =20V Vee =0
leso Collector Cutoff Current 1.0 uh le=0 Vs =20V
leso (4+100°C) Collector Cutoff Current 25 25 vA le=0 - Vs =20V
lcex (4100°C) Collector Cutoff Current 30 uA Vee =10V “Vee =035V
leso Emitter Cutoff Current 10 7. le=0 Vs =50V
BVeso Emitter to Base Breakdown Voltage 45 Volts  le=104A le=0
BVeso Emitter to Base Breakdown Voltage 5.0 5.0 Volts le = 100 wA le=0
BVcso Collector to Base Breakdown Voltage 20 40 30 Volts le=104A le=0
BVces Collector to Emitter Breakdown Voltage 40 30 Voits  lc =10 A Vie =0
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EN870 - EN871
NPN GENERAL PURPOSE AMPLIFIERS

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N870 DATA SHEET

e ELECTRICAL REPiACEMENTS FOR 2N870 AND 2N871

e HIGH VOLTAGE - - chso =60V (MIN) PHYSICAL DIMENSIONS
o HIGH GAIN - - h.. — 100-300 AT 150 mA In accordance with JEDEC (TO-106) outline
FE — x ) 222
192 ‘—"]
ABSOLUTE MAXIMUM RATINGS (Note 1) — Azao
Maximum Temperatures ' H MAX.
Storage Temperature —65° to +125°C '! l
Operating Junction: Temperature 125°C Maximum ‘/U U ]J 500?M|N
Maximum Power Dissipation 3 LEADS u [] ﬂ ’
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 3;2 DiA.
at 25°C Ambient Temperature (Notes 2 and 3) 0.22 Watt

Maximum Voltages

Veso Collector to Base Voltage 100 Volts 050 Lead No. 2
Veeo Collector to Emitter Voltage (Note 4) 60 Volts Emitter Collector
Veso Emitter to Base Voltage 7.0 Volts Lead No. 1 LeadNo. 3

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

EN870 EN871
SYMBOL CHARACTERISTIC MIN MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 40 120 100 300 le=150mA V. =10V
DC Pulse Current Gain (Note 5) 35 le=10mA V=10V
hee(—55°C)  DC Pulse Current Gain (Note 5) 20 ) le=10mA V=10V
FE DC Current Gain 20 lc=01mA V=10V
Vie(sat) Base Saturation Voltage 0.9 0.9 Volts Ic = 50 mA I; = 5.0 mA
Vee(sat) Collector Saturation Voltage 1.2 1.2 Volts lc=50mA I;=50mA
Vge(sat) Base Saturation Voltage 13 13 Volts lc=150mA |;=15mA
Veg(sat) Collector Saturation Voltage ; 5.0 5.0 Voits lc=150mA l;=15mA
h, High Frequency Current Gain 2.5 3.0 lc=30mA V=10V
(f = 20 MHz)
Cobo Output Capacitance 20 20 pF =0 Ve =10V
Cre Emitter Transition Capacitance 85 85 pF lc=0 Vg =05V
e Collector Cutoff Current 100 100 nA le=0 Vg =75V
1cpo(100°C)  Collector Cutoff Current 15 15 A le=0 Vg =75V
BVeso Collector to Base Breakdown Voltage 100 100 Volts lc=0 le=0.1mA
Vego(sust) Collector to Emitter Sustaining - 60 60 Volts lc =30mA lp=0
Voltage (Note 4) (pulsed)
BVgzo Emitter to Base Breakdown Voltage 7.0 7.0 Volts lc=0 le=0.1mA
leso Emitter Cutoff Current 50 50 nA Ic= Vg =50V
hiy Input Resistance (f = 1.0 kHz) 20 30 20 30 Q lce=10mA V. =50V
hip Input Resistance (f = 1.0 kHz) 4.0 8.0 4.0 8.0 Q le=50mA V=10V
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.

Notes on page 2
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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

hoy Output Conductance (f = 1.0 kHz) 0.5 0.5 pmho  le=10mA V=50V
hey . Output Conductance (f = 1.0 kHz) 0.5 0.5 pwmho Ic=50mA V=10V
hy Voltage Feedback Ratio (f= 1.0 kHz) 1.25 5.0 x107*  lc=10mA V=50V
hy Voltage Feedback Ratio (f= 1.0 kHz) 1.50 5.0 x107*  lo=50mA V=10V

he. Small Signal Current Gain (f = 1.0 kHz) 30 175 50 400 lc=10mA V=50V
hy, Small Signal Current Gain (f = 1.0 kHz) 45 200 70 400 lc=50mA V=10V

NOTES:

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

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

(3) These ratings give a maximum junction temperature of 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 455°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 us; duty cycle = 19%.
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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

o ELECTRICAL REPLACEMENTS FOR 2N915 AND 2N916 PHYSICAL DIMENSIONS
e HIGH VOLTAGE - - LV, = 50 V (min.) In accordance with JEDEC (TO-106) outline
o HIGH GAIN - - h = 50 —200 AT 10 mA 1%
e LOW CAPACITANCE - - C,,, — 3.5 pF (max.) AT 10V o
H MAX.
ABSOLUTE MAXIMUM RATINGS (Note 1) ] ]
Maximum Temperatures U 1
Storage Temperature —65°Cto +125°C 3 LEADS -500 MIN.
Operating Junction Temperature 125°C Maximum 019 [] [I
Lead Temperature (Soldering, 10 Second Time Limit) 260°C Maximum 016
1100
Maximum Power Dissipation 050 Lee
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watts Emitter " Collector
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watts Lead No. 1 A Lead No. 3
Maximum Voltages EN915 EN916 5
Veso Collector to Base Voltage 70 Volts 45 Volts
Veeo Collector to Emitter Voltage (Note 4) 50 Volts 25 Volts FLAT
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts

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

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

EN915 EN916
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Puise Current Gain (Note 5) 50 200 le=10mA V=50V
hee DC Pulse Current Gain (Note 5) 50 200 lc=10mA V=10V
Vie(sat) Base Saturation Voltage 0.9 0.9 Volts lc=10mA [3=10mA
Vce(sat) Collector Saturation Voltage 1.0 0.5 Volts lc=10mA Iz=10mA
h, High Frequency Current Gain (f = 100 MHz) 25 3.0 lc =10mA Ve =15V
Cobo Output Capacitance 35 pF le=0 V=10
obo Output Capacitance 6.0 pF lg=0 Vg =50V
Cio Input Capacitance 10 10 pF lc=0 Vg =05V
cBO Collector Cutoff Current 50 nA le=0 Veg =60V
lcso(100°C)  Collector Cutoff Current 3.0 uA le=0 Vg =60V
CBO Collector Cutoff Current 50 nA lg=0 Ve =30V
lcgo(100°C)  Collector Cutoff Current 10 uA lg=0 Ve =30V
BVcso Collector to Base Breakdown Voltage 70 Volts lc=100pA Ig=0
BVeso Collector to Base Breakdown Voltage Volts lc=104A le=0
Veeo(sust)  Collector to Emitter Sustaining Voltage 50 Voits lc=10mA lg=0
BVg;zo Base to Emitter Breakdown Voltage 5.0 Volts le=104A le=0
1. Collector-Base Time Constant (f = 40 MHz) 300 300 ps lc=10mA V=10V
h, Small Signal Current Gain (f = 1.0 kHz) 40 200 40 200 lc=10mA V=50V
h; Small Signal Current Gain (f = 1.0 kHz) 50 250 50 250 Ilc=50mA V=50V
h;, Input Resistance (f = 1.0 kHz) 6.0 6.0 k@ lc=10mA V=50V
h;, Input Resistance (f = 1.0 kHz) 2.0 2.0 kQ lc=50mA V=50V
hoe Output Conductance (f = 1.0 kHz) 75 75 gmho  Io=1.0mA V=50V
hoe Output Conductance (f = 1.0 kHz) 125 125 umho I =50mA V=50V
*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 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
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 us; duty cycle = 1%.

B R
FAIRCHILD

o o R e
SEMICONDUCTOR

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

10-22



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

o ELECTRICAL REPLACEMENT FOR 2N918
¢ HIGH GAIN - - G, = 15 dB (min.) AT 200 MHz
- - P, =30 mW (min.) AT 500 MHz
e LOW CAPACITANCE - -C_, = 1.7 pF (max.) AT 10V
o LOW NOISE - - NF = 6.0 dB (max.) AT 60 MHz

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

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

222
192

Il SOOTMIN.
3LEADS/H ﬂ H ' _L

Storage Temperature —65°Cto +125°C 019pa. S
Operating Junction Temperature +125°C Maximum o1
Lead Temperature (Soldering, 10 Second Time Limit) +260°C Maximum
Maximum Power Dissipation 1050 > Lea%a;i 2
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt Emitter Collector
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt bead No- (Y teadNo. 3
Maximum Voltages and Current K/
Veso Collector to Base Voltage 30 Volts
Veeo Collector to Emitter Voltage (Note 4) 15 Volts FLAT
Veso Emitter to Base Voltage 3.0 Volts
Ic Collector Current 50 mA T e e s estated from case
Package weight is 0.31 gram Package
is electrically non-co»nductwe maternial
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 20 lc=3.0mA Vee=1.0V
Vg (sat) Base Saturation Voltage 1.0 Volts lc =10mA Il =1.0mA
Ve(sat) Collector Saturation Voltage 04 Volts lc=10mA lg=1.0mA
Cobo Common-Base, Open-Circuit Output Capacitance 17 pF le=0 Veg=10V
Cobo Common-Base, Open-Circuit Output Capacitance 30 pF le=0 Veg=0
Civo Input Capacitance 20 pF le=0 Vgg =05V
lcso Collector Cutoff Current 50 nA le=0 Vg =15V
lcgo(100°C) Collector Cutoff Current 1.0 uA lg=0 Vg =15V
he High Frequency Current Gain (f = 100 MHz) 6.0 lc=40mA V=10V
Gpe Available Power Gain (neutralized) (f = 200 MHz) 14 dB lc=6.0mA Ve =12V
P, Power Output f = 500 MHz) 30 mw lc =80mA Vg =15V
7 Collector Efficiency (f = 500 MHz) 25 % lc=80mA Veg =15V
NF Noise Figure (f = 60 MHz; R, = 400 ©) 6.0 dB lc=10mA V. =60V
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 Volts lc=3.0mA lg=0
BVeso Collector to Base Breakdown Voltage 30 Volts lc=1.04A le=0
BVeso Emitter to Base Breakdown Voltage 3.0 Volts lc=0 le=104A
*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 operation.
(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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o ELECTRICAL REPLACEMENT FOR 2N930 AND 2N2484
o HIGH GAIN - - h., = 250 (MIN) AT 1.0 mA

i = 800 (MAX) AT 10 mA

hez = 100-500 AT 10 zA
o HIGH BREAKDOWN VOLTAGE - - LV, = 60 V (MIN)

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

222
192

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

o LOW NOISE-- NF = 2.0 dB (MAX) AT 10 kHz ¥ A,
NF = 10 dB (MAX) AT 100 Hz 5 |
ABSOLUTE MAXIMUM RATINGS (Note 1) /u u .SOOTMIN.
. 3 LEADS
Maximum Temperatures 0195, [l U
Storage Temperature —65°Cto +125°C 016
Operating Junction Temperature 125°C Maximum
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum Base
Maximum Power Dissipation 050+ Lead No. 2
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt Lmitter | Solector,
25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt
Maximum Voltages EN930 EN2484
Veso Collector to Base Voltage 45 Volts 60 Volts
Veeo Collector to Emitter Voltage (Note 4) . 45 Volts 60 Volts FLAT
Veso Emitter to Base Voltage 5.0 Volts 6.0 Volts
'C co"ectol' Current 30 mA 50 mA NOTES: :Ii'l ‘I’;’:::iil‘::tsv::ailr:yc?:;aled from case
Package weight is 0.31 gram Package
is electrically non-conductive material
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
EN930 EN2484
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 600 800 lc =10mA Ve =5.0V
hge DC Current Gain 250 lc =1.0mA Vee=5.0V
hee DC Current Gain 150 200 Ic =500 xA Ve =5.0V
hee DC Current Gain 175 Ic =100 pA Vee =50V
hee DC Current Gain 100 300 100 500 lc=10,A Ve =50V
hee DC Current Gain 30 lc =1.04A Vee =50V
hee(—55°C) DC Current Gain 20 20 lc=10gA Ve =50V
Vie Base-Emitter Voltage (Note 5) 06 10 Volts lc=10mA lg=05mA
Vge(on) Base-Emitter On Voltage 05 07 Volts lc =100 pA Vee=5.0V
Vee(sat) Collector Saturation Voltage (Note 5) 1.0 Volts lc=10mA lg=0.5mA
Vce(sat) Collector Saturation Voltage 35 Volts lc=10mA lg=0.1mA
he High Frequency Current Gain (f = 5.0 MHz) 3.0 lc =50 uA Vee =50V
fe High Frequency Current Gain (f = 30 MHz) 1.0 20 lc = 500 pA Ve =50V
he, Small Signal Current Gain (f = 1.0 kHz) 150 600 150 900 lc=10mA Ve =50V
hy, Input Resistance (f = 1.0 kHz) 25 32 25 32 Q lc=10mA V=50V
hop Output Conductance (f = 1.0 kHz) 1.0 umho lc=10mA Ve =50V
h Voltage Feedback Ratio (f = 1.0 kHz) 600 x107¢ lc=10mA Veg=5.0V
h;, Input Resistance (f = 1.0 kHz) 35 24 ke lc=10mA Ve =50V
hoe Output Conductance (f = 1.0 kHz) 40 wmhos | =10mA Vee=5.0V
he Voltage Feedback Ratio 800 x107¢ lc=10mA Vg =50V
lcso Collector-Base Cutoff Current 50 50 nA le=0 Vg =45V
lc5o(100°C) Collector Cutoff Current 10 ¢A le=0 Vg =45V
lces Collector-Emitter Cutoff Current 50 nA Vg =45V Vgg=0
1cgs(100°C) Collector-Emitter Cutoff Current 10 ©A Ve =45V Vg =0
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process
PR R T
FAIRCHILD
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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
leso Emitter-Base Cutoff Current 50 50 nA le=0 Vgg =50V
Iceo Collector-Emitter Cutoff Current 50 50 nA lg=0 Ve =50V
Cobo Output Capacitance 8.0 6.0 pF le=0 Ve =5.0V
Cre » Emitter Transition Capacitance 6.0 pF lc=0 Veg =05V
Veeolsust) Collector to Emitter Sustaining Voltage (Notes4 and 5) 45 60 Volts lc=10mA lg=0
© BVgo Emitter to Base Breakdown Voltage 5.0 Volts le=0 l.=10¢A
BV - Emitter to Base Breakdown Voltage 6.0 Volts lc=0 I =10 A
BVcpo - - Collector to Base Breakdown Voltage 45 60 Volts le =10 A le=0
NF. ~ . Wide Band Noise Figure 3.0 3.0 dB lc=104A Vee =50V
: (BW = 15.7 kHz; 3dB pts at 10 Hz and 10 kHz) Ry =10kQ
NF Narrow Band Noise Figure (f = 1.0 kHz) 3.0 dB lc=104A Ve =50V
: - Ry=10kQ Pwr. BW = 200 Hz
NF Narrow Band Noise Figure (f = 10 kHz) 20 dB IC=10pR - V=50V
B Ry =10kQ Pwr. BW = 2.0 kHz
NF - .. . Narrow Band Noise Figure (f = 100 Hz) . 10 dB IC=10:A Ve =50V
B R, =10k Pwr. BW = 20 Hz
NOTES: )
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
(3) These ratings give a maximum junction temperature of 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) These ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Pulse conditions: Length = 300 us; duty cycle = 1%.
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SE1001 - SE1002
NPN AM/FM TYPE

DIFFUSED SILICON 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.

PHYSICAL DIMENSIONS

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures

Operating Junction Temperature 125°C Maximum
Storage Temperature i —55°C to +125°C
Soldering Temperature (10 sec time limit) 260°C Maximum
Maximum Power Diséipation
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt
at 65°C Case Temperature [Note 2] 0.3 Watt
at 25°C Ambient Temperature [Note 2] 0.2 Watt
Maximum Voltages
Veso  Collector to Base Voltage 45 Volts
Veeo  Collector to Emitter Voltage [Note 3] 45 Volts
Vo  Emitter to Base Voltage 4.0 Voits

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL  CHARACTERISTIC Min Sy W Min Ty s, UNITS TEST CONDITIONS

hee DC Pulse Current Gain [Note 4] 40 160 100 400 le=10mA Vee = 10V

leso Collector Cutoff Current 0.5 0.5 uh le=0 Ves =30V

leso (65°C) ~ Collector Cutoff Current : 5.0 5.0 uA le=10 Ver = 30V

Cob Output Capacitance 35 35 pf le=10 Ve = 10V.

NF Spot Noise Figure [Note 5] 40 4.0 db le=30mA Ve: = 10V

Ay Available Power Gain (neutralized) 32 32 db le =7.0mA Vee = 10V
(f = 10.7 mc)

Asy AvailableSPSOﬁr Gain (neutralized) 55 55 db le=30mA Vee =10V

= C

Ge Conversion Gain (f = 108 mc to 10.7 mc) 20 20 db le=70mA Vee =10V

BVeio Collector to Base Breakdown Voltage 45 45 Volts le=01mA k=0

Veeo (sust) Collector to Emitter Sustaining Voltage 45 45 Volts le=10mA L=0
[Note 31 . ~ (pulsed)

BVeeo Emitter to Base Breakdown Voltage 4.0 4.0 Volts lk=01mA le=0

hte High Frequency Current Gain 20 35 20 35 lc=10mA Vee=15V
(f = 100 mc)

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/°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 usec; duty cycle = 1%.

(5) f = 1.0 mc; Rg = 300Q.

(6) Reference: Gertzis, S. and Basselaers, R.— Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962.

SEMICONDUCTOR
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TYPICAL ELECTRICAL CHARACTERISTICS

PULSED DC CURRENT GAIN

-

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT
10 T 10 T T S0 T 1 11T
B '\\\y{l/ ,// ) RBIEE | o> - f | 1wt valxlov?ﬁ,
s LA L] ATAR Y ARVAIAT e =TT L
: uA L = LTI 2w WSt =
. 3 4 . - P & A1 1
z ST A ] . gt / 2 e e H
& 6 v Z 6 3
é ook l g ] 1/ [ = ~ o U
o / w 20 0
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=] 0An o o
E | s 1 S /
< 3 mA 3 pmh L—— £
o .0’( ' 2 / / § 5
. T K j 4 .
02 mA _.—V 02mA_ W
. 01 mA 1g-0 gimA g0 =
J 0 L
0 ) © 60 80 100 0 2 LY 6 8 100 Yoo oor 0.1 1 10 100
Vg - COLLECTOR VOLTAGE - VOLTS Vog - COLLECTOR VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA
OUTPUT CAPACITANCE VERSUS GAIN CHARACTERISTICS VERSUS
REVERSE BIAS VOLTAGE CONTOURS OF SPOT NOISE FIGURE COLLECTOR CURRENT
6 10K 60 .
T N N\ Veg=dov | T N
NIEERNNN o a1
\
5 g2 Ry AVAVVAAY 50 "1",.,-,.,0,1__&«:
: \ \ 7 (%
S 876543 2| NOISE [2 |3 456|738 ] 9w L
s AN N A\ AN A RVANRR NN '
g ! N g x g
E \ 5 \ \\ \ \ 2 F—f=20mc 0(’"\“/‘
g 3 2 i \ N g » J[ “ﬂu\“‘“ s
c N g "W N / : ST 156
=1 N 4 \ T z s
g N, g 50 3 A ¥
3 ? N MR LR S y z 2~ -
X ' \\ N7 g S = Stability Factor = 4 Yie
. N o« 1SG = Invariant Stable Gain = | <—
S 20 \\\ M~ 10 | | L[y [l Tre
. N\ Y V4 q» Adnitance o singetuned ranslormer o resgrance
v f { Och \ ‘Admitance of single uned iransiormer at %0° Wl phase SHIFL
o - CE \ N\ Y 0 see note 6, page 1
01 02 05 10 20 50 10 20 50 100 00! 01 10 10 01 02 05 1 2 5 10
Vg - COLLECTOR BASE VOLTAGE - VOLTS I - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA

SMALL SIGNAL CHARACTERISTICS (f=1 KC)

SYMBOL CHARACTERISTIC SEI0O1 SERR0Z ynprs TEST CONDITIONS
hie Input Resistance 900 1130 Ohms le=50mA Ve =10V
hoe Output Conductance 25 35 gmho lce=50mA Vee=10V
hre Voltage Feedback Ratio 1.2 1.25 x10+ le=50mA V=10V
hte Small Signal Current Gain 110 145 le=50mA V=10V
SMALL SIGNAL CHARACTERISTICS SMALL SIGNAL CHARACTERISTICS SMALL SIGNAL CHARACTERISTICS
< VTS ] g 5 T L 50 o
Iobitse 7 f e 8 [
-~ 10 -l / —; Noe ke o {1k ”e\\ﬁ
3 %1_ L ;’ 20 /
2 hig ré] =< 2 : 1
s } =" 2 4 2 1 Noe égﬁ
= e, b '\‘ < - < hyeand hy
g 05 = S%\"lu 5 l :re\d\ [ heandh . z 0sfhie e e
g 0= = 8 o5 L Poe %
§ 0.05 - 1 g § 02
0.011 2 5 10 20 50 é ol 10 ‘ 20 30 & 50 X 0‘1—25 0 5 50 ~ 75 . 100 15
Ic - COLLECTOR CURRENT - mA VCE - COLLECTOR VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C
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- mmho

Yig - INPUT ADMITTANCE

Yie - INPUT ADMITTANCE - mmho

- mmho

Yge - FORWARD TRANSFER ADMITTANCE

- REVERSE TRANSFER ADMITTANCE - mmho

vre

TYPICAL SMALL SIGNAL COMMON EMITTER ““Y'" PARAMETERS

INPUT ADMITTANCE VERSUS

FREQUENCY—OUTPUT SHORT CIRCUIT

25 T
Ig=5.0mA
Ve = 10V
2 CE /
7
15
A/
4
10 Vi 4
! T
- y.
4
05 - ,/
e
Or 0z s 1 2 5 10 2
f - FREQUENCY - mc
INPUT ADMITTANCE VERSUS
COLLECTOR CURRENT—
OUTPUT SHORT CIRCUIT
O loTme [ o
.5
52
30 <
s
1 éa
o = T lLw
20 Tov
10
i 2 4 6 8 10
I¢ - COLLECTOR CURRENT - mA
FORWARD TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT—
OUTPUT SHORT CIRCUIT
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© N Ve B
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0
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REVERSE TRANSFER ADMITTANCE
VERSUS COLLECTOR CURRENT—
__INPUT SHORT CIRCUIT _

02 Vee - 50V
0.16 bret—t10v
15v.
0.12
f=10.7mc
0.08
0.04
“grefVce * 50V, 10V, 15V

OUTPUT ADMITTANGE VERSUS
FREQUENCY—INPUT SHORT CIRCUIT

FORWARD TRANSFER ADMITTANCE
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OUTPUT SHORT CIRCUIT

Ic - COLLECTOR CURRENT - mA
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1.6 MC T0 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT

'c =20-3.0 mA vCE =10V
173
3
¥ p 3
N . 3 Bibur
o [ 3 51Q
oot + + &
22
d b
W
<100Q
ADJUST FOR 3 mA le = J)
+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 Turns
#28 Enameled
Wire 60 Turns

#36 Enameled Wire

1¥2 Turns

#28 Enameled
Wire

2032 455 KC Transformer
ore only

T3 Miller
Center
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FAIRCHILD TRANSISTORS —TYPES SE1001 AND SE1002

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT

Ic =7.0mA VCE =10V
. 10.7 mc
n JJ T 3 50Q0UTPUT
1 1 .01
108 mc T; 7 - =
04V 78 Saax 2o 1
N = Vee 1
ADIUST FOR 7 mA I, I’m Hov
L0. - 8.7 mc ) .

TYPICAL CONVERSION GAIN = 20 db

T1 2.5 turns #16 tinned copper wire tapped 2
turns from Gnd. Coil dia. 38" (inside dia.).
T2 4 turns #16 tinned copper wire tapped 34
turn from Gnd. and 1%4 turns from Gnd.
Coil dia. 14” (inside dia.).
T3 Miller Coil Form
Miller Core #30-106
Primary . .. 10 turns #36 enameled wire.
Secondary . . . 113 turns #28 enameled wire.

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT
lc =30mA vCE =10V

28 |

s0Q T

INPUT 2

16 mc

Bw I% s20pi L ]
T} .[ Tou o]

5 2.4K J j: 1209

-8v +10v
ADJUSTFOR 3mA I

TYPICAL GAIN = 46 db

T1 28 T #36 Nyciad 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.

10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT
|c =7.0mA vCE =10V

1y

1-100 7

500
TheuT n outPuT
10.7 mc
100 pv

ADJUSTFOR 7 mA I

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 enameied wire (Bifilar).
Output Sec. . . . 1.33 turns #28 enameled wire (Overwind).

455 KC NEUTRALIZED A.M. L.F. AMPLIFIER TEST NRCUITF
Ic =30mA VCE =10V

2009

J: O +10V

]

Y 502 OUTPUT
I i %519

i3

500 INPUT ITI 1 s
Eh EJ"“""' —

20V
ADJUST FOR 3 mA 1,

TYPICAL GAIN = 55 db

Tt 13 T Primary #26 Nyclad
54 T Secondary #36 Nyclad
.043 mh

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

% Miller #30-106 Core

BN
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IEmmaaEET s
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

10-29




GENERAL DESCRIPTION
for AM receiver applications.

SE 1010

NPN LOW-NOISE RF AMPLIFIER

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

- The SE1010 is an NPN silicon PLANAR transistor designed specifically
It features high power gain, low noise, andlow collector cutoff cur-

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

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

222
192
ABSOLUTE MAXIMUM RATINGS (Note 1) - 240
N MAX.
Maximum Temperatures i 5 l
Storage Temperature -55°C to +125°C /ﬂ ” [ f
i i '25° i 500 MIN
Operating Junction Temperature 125°C Maximum 3 LEADS [] [] [—l
Lead Temperature (Soldering, 10 sec time limit) 260°C Maximum 8%2 DIA. |
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt Base
R 050 = Lead No. 2
at 65°C Case Temperature (Note 2) 0.3 Watt Emitter Collector
at 25°C Ambient Temperature  (Note 2) 0.2 Watt Lead No. 1 Lead No. 3
Maximum Voltages
v Collector to Base Voltage 30 Volts
CBO FLAT
VCEO Collector to Emitter Voltage (Note 3) 15 Volts
i NOTES: i ions in
VEBO Emitter to Base Voltage 4.0 VOltS :‘III ‘l’::de:selzgtsr'ica'l’l‘;?se;a!ed from case
Package weight is 0.31 gram. Package
is electrically non-conductive material
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min Typ Max  Units Test Conditions
hFE DC Pulse Current Gain (Note 4) 20 35 IC = 2.0 mA VCE =10 V
VCE(sat) Collector Saturation Voltage 0.3 Volts I. = 10 mA Iy = 1.0 mA
VBE(sat) Base Saturation Voltage 0.97 Volts I-C = 10 mA IB = 1.0 mA
ICBO Collector Cutoff Current 50 nA VCB =15 V IE =
° -
Iogo(65 C) Collector Cutoff Current 500 nA VCB 15 V I =0
BVCBO Collector to Base Breakdown Voltage 30 Volts IC = 0.1 mA IE = 0
BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 0.1 mA IC =0
VC Eo(sust) Collector to Emitter Sustaining Voltage 15 Volts Ic = 10 mA IB =0
) (Notes 3 and 4)
hf High Frequency Current Gain 2.0 Ic = 2.0 mA VCE =10 V
€ (f = 100 MHz)
cob Output Capacitance 3.5 pF VCB =10 V IE =0
NF Noise Figure (Note 5) 3.7 5.5 dB IC = 2.0 mA VCE =10 V
NOTES: * Planar is a patented Fairchild process.

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

(2) These 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.

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

() £ = LOMHz Rg = 50 Q.
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10-30

For more information send for Fairchild Publication APP-4/2,

R R TR,
FAIRCHILD

e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD TRANSISTOR SE1010

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT AND OUTPUT

NORMALIZED COLLECTOR CUTOFF

CAPACITANCES VERSUS ‘ CURRENT VERSUS
REVERSE BIAS VOLTAGE CONTOURS OF SPOT NOISE FIGURE AMBIENT TEMPERATURE
6.0 10k 100
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COLLECTOR SATURATION :
DC PULSE CURRENT GAIN VOLTAGE VERSUS BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT COLLECTOR GURRENT VERSUS COLLECTOR CURRENT
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75k Q=60 MIXER
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0 25 50 5 100 125
Ta-AMBIENT TEMPERATURE-"C
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& The problem of high SNR with low cross modula-
T ESOQ tion is alleviated with the SE1010 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

4.7kQS
<

.OéuF :-li

the very low-level signal appliedto the transistor
base. The circuit shown in Fig. 1 demonstrated
a NF of 5dB with 3 mA collector current, 31dB
gain, and 1% cross modulation with 100 1V desired
input signal at 1 MHz and 23 mV undesired input
signal at 1.04 MHz.
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GENERAL DESCRIPTION - The Fairchild SE2001 and SE2002 are NPN silicon PLANAR
transistors in a solid package designed togive maximum mechanical supportto thetran-

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]

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]
[ Note 2 ]

at 25°C Ambient Temperature [Note 2]

at 65°C Case Temperature

Maximum Voltages
VCBO Collector to Base Voltage
VCEO Collector to Emitter Voltage [ Note 3]

VEBO Emitter to Base Voltage

SE2001 - SE2002

NPN GENERAL PURPOSES

DIFFUSED SILICON PLANAR*TRANSISTORS

PHYSICAL DIMENSIONS

215
1850 |
§ 250
120 140
.100
* I»
Cerami
'° J " ” 400 MIN.
3 LEADS [] [I n
022
-55°C to +125°C 922 pia.

125°C Maximum

260°C Maximum 10 pran
Lead No. 2
SOURCE e
Lead No. 1 Lead No. 3
0.5 Watt
0.3 Watt /
0.2 Watt 0
FIRAN
NOTES: All di i ininch
35 Volts 2;1(;'::2:‘:%:5': Il:cad?are gold-plated nickel
Collector lead is gold-plated KOVAR
20 Volts Package weight is 0.31 gram
4.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic Min, Max. Units Test Conditions
hep DC Pulse Current Gain [ Note 4] SE2001 40 160 Io= 10mA Voo = 1.0V
hep DC Pulse Current Gain [ Note 4] S$E2002 100 400 Io = 10mA Vg = 1.0V
hfe High Frequency Current Gain (f=100 MHz) 2.0 IC = 10 mA VCE = 10V
VCE(sai) Collector Saturation Voltage 0.7 Volts IC = 10 mA IB = 1.0 mA
VBE(sa:t) Base Saturation Voltage 0.9 Volts IC = 10 mA IB = 1.0 mA
ICBO Collector Cutoff Current 0.5 LA IE = 0 VCB = 15V
Ispo 65°C) Collector Cutoff Current 5.0 KA Ip= 0 Vegp = 15V
C obo Output Capacitance 6.0 pF IE = 0 VCB = 10V
VCEO(sust) Collector to Emitter Sustaining Voltage 20 Volts IC = 10 mA Iz = 0
[Notes 3 and 4] (pulsed)
BVCBO Collector to Base Breakdown Voltage 35 Volts IC = 0.1 mA I = 0
BVEBO Emitter to Base Breakdown Voltage 4.0 Volts I c = 0 IE = 0.1 mA

(See notes on back page)
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FAIRCHILD TRANSISTORS SE2001 SE2002

SMALL SIGNAL CHARACTERISTICS f=1kHz)

SYMBOL CHARACTERISTIC St 2001 SEZ002  uwits TEST CONDITIONS

hie Input Resistance 900 1130 Ohms le=50mA Vee=10V
Noe Output Conductance 25 35 umho le=50mA Vee=10V
hee Voltage Feedback Ratio 1.2 1.25 x10+ le=50mA V=10V
hee Small Signal Current Gain 110 145 le=50mA Vee=10V

SMALL SIGNAL CHARACTERISTICS

50 %
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'S Veg =10V 08 =]
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El hm\ i R ;
< =
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e
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SMALL SIGNAL CHARACTERISTICS

I
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Tp=2°C
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\
h
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re hee ie reg
g D
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SMALL SIGNAL CHARACTERISTICS
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et
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Tp - AMBIENT TEMPERATURE - °C

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

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).

Rating refers to a high-current point where collector-to-emitter voltage is lowest.

Pulse Conditions: length = 300 pusec; duty cycle = 1%.
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o ELECTRICAL REPLACEMENTS FOR 2N2219 AND 2N2222
o HIGH GAIN - - hy; = 100-300 AT 150 mA
heg = 35 (MIN) AT 100 1A
hee = 30 (MIN) AT 500 mA
o MEDIUM VOLTAGE - - LV . = 30 V (MIN)
o HIGH FREQUENCY - - f. = 250 MHz (MIN) AT 20 mA
o LOW SATURATION VOLTAGE - - Vg(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 and Current

Veso Collector to Base Voltage

Veeo Collector to Emitter Voltage (Note 4)
Veso Emitter to Base Voltage

Ic Collector Current

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

—65°C to +125°C
—65°C to +125°C
260° Maximum
EN2222

0.5 Watt
0.2 Watt

EN2219
0.7 Watt
0.35 Watt

60 Volts
30 Volts
5.0 Volts
800 mA

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

*

PHYSICAL DIMENSIONS

in accordance with
JEDEC (TO-105) outline

MAX.
-325pja. "1

3 LEADS )J
019 pja.

u
L

NOTES: All dimensions in inches
Leads are goid-olated kovar
Package is electrically Non-
conductive material
Package weight 1s 0 66 gram

EN2219

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 100 300 le=150mA V=10V
hee DC Pulse Current Gain (Note 5) 50 le=150mA V=10V
hee DC Current Gain 75 lc=10mA V=10V
hee DC Current Gain 50 lc=10mA V=10V
hee DC Current Gain 35 le=01mA V=10V
e DC Pulse Current Gain (Note 5) 30 lc=500mA V=10V
Vee(sat) Collector Saturation Voltage 04 Volts lc=150mA |;=15mA
(pulsed, note 5)
Vee(sat) Collector Saturation Voltage 1.6  Volts lc=500mA I;=>50mA
(pulsed, note 5)
Vge(sat) Base Saturation Voltage 13 Volts I.=150mA I;=15mA
(pulsed, note 5)
Vge(sat) Base Saturation Voltage 26 Volts 1o=9500mA I;=>50mA
(pulsed, note 5)
he, High Frequency Current Gain(f = 100 MHz) 2.5 le=20mA V=20V
fr Gain-Bandwidth Product  (f = 100 MHz) 250 MHz Ic=20mA V=20V
lcso Collector Cutoff Current 50 nA lg=0 Vg =50V
lcgo(100°C)  Collector Cutoff Current 10 xA le=0 Vg =50V
leso Emitter Cutoff Current 50 nA lc=0 Vg =3.0V
obo Output Capacitance 80 pF lg=0 Vg =10V

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

222

192
T 240
v MAX.
[
§ |

I 500 MIN.

3 LEADS — U H [l

019

919 oia.

Base
Lead No. 2
Emitter Collector
Lead No. 1 Lead No. 3

NOTES: Al dimensions in inches
All leads electrically isolated from case
Package weight 1s 0.31 gram Package
is electrically non-conductive matertal

EN2222

Additional Electrical Characteristics on page 2
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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
Rehie) Real Part of Common-Emitter High-Frequency 60 Q lc =20mA Vee =20V
Input Impedance (f = 300 MHz)
BVero Collector to Base Breakdown Voltage 60 Volts lc=104A le=0
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 Volts lc=10mA lg=0
BVgzo Emitter to Base Breakdown Voltage 5.0 Volts lg=10 A lc=0
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual iconductor 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 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 (derating factor of 5.0 mW/°C);
junction to ambient thermal resist: 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 us; duty cycle <2%. :
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EN2894A

PNP HIGH SPEED SATURATED SWITCH

DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTOR

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

o ELECTRICAL REPLACEMENT for 2N2894 and 2N2894A
o FAST SWITCHING . ... . t.. = 20 ns (MAX) @ 30 mA
v oo tor = 25 ns (MAX) @ 30 mA
e 7, = 20 ns (MAX) @ 10 mA
o HIGH FREQUENCY . ... fr = 800 MHz (MIN) @ 30 mA
o LOW CAPACITANCE. ... Coo = 4.5 pF MRXI @ 5 V
L4 LOW SATURATION VOLTAGE - Vcs(sn) = 013 V (MAX) @ |c = 10 mA

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 Temperature [Notes 2 and 3]

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

Maximum Voltages

Veso  Collector to Base Voltage

Veeo  Collector to Emitter Voltage [Note 41

Veso 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

—12 Volts
—12 Volts
—4.5Volts

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

.222
192

T .240
o MAX.
]

|

i 500TMIN.
3L£ADs)ﬁ I] ]_l

.019
016 DIA.
=100 gage
.050 ~—Lead No. 2
Emitter Collector
Lead No. 1 Lead No. 3

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

SYMBOL CHARACTERISTIC MIN.  TYP.  MAX. UNITS TEST CONDITIONS
ton Turn On Time 10 20 ns lc =~ 30 mA lss =~ 3.0 mA
tos Turn Off Time 15 25 ns lc =~ 30mA Iy =~ le. =~ 3.0 mA
ton Turn On Time 23 60 ns le =~ 30 mA lo =~ 1.5mA
tor Turn Off Time 13 35 ns le~30mA s == 1.5mA
T Charge Storage Time Constant 15 20 ns lc = loy =l =~ 10 mA
Vee (sat) Pulsed Collector-Emitter Saturation Voitage [Note 5] —0.08 —0.13 Volts Ic = 10mA le=10mA
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] —0.12 —0.19 Volts lc = 30mA ls = 3.0mA
Ve (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] —0.28 —045 Volts  Ic = 100 mA ls = 10 mA
Vee (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] —0.78 —0.82 —0.92 Volts Ic= 10mA lg = 1.0mA
Vee (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] —08 —093 —1.15 Volts lc=30mA ls = 3.0mA
Ve (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] —10 —1.14 —-15 Volts  lc = 100 mA ls = 10 mA
hte High Frequency Current Gain (f = 100 MH2) 8.0 12 lc = 30 mA Vee = —10V
Cobo Output Capacitance 33 4.5 pF le = Ves = —50V
Cibo Input Capacitance 4.7 6.0 pF le = Ve = —05V
lces Collector Reverse Current 0.2 50 nA Vee =0 Vee = —10V
leso (100°C) Collector Cutoff Current 0.05 10 A le=10 Ves = —10V
Veeo (sust) Collector-Emitter Sustaining Voltage {Notes 4 and 5] —12 olts Ic= (10 ImAd) =10

pulse
BVceo Collector-Base Breakdown Voltage —12 Volts lc = 104A le=0
BVees Collector-Emitter Breakdown Voltage —12 Volts e =10 4A Vee =0
BVeso Emitter-Base Breakdown Voltage —45 Voits c=10 le = 100 4A
hee DC Pulse Current Gain [Note 5] 20 44 le =1.0mA Vee = —05V
hee DC Pulse Current Gain [Note 5] 30 53 le = 10mA Ver = —03V
hee DC Pulse Current Gain [Note 5] 40 63 120 lc = 30mA Vee = —05V
hee DC Pulse Current Gain [Note 5] 30 55 le=100mA Vee= —10V
hee (—55°C) DC Pulse Current Gain [Note 5] 20 38 lc = 30 mA Vee = —05V

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).

* Planar is a patented Fairchild Process.

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

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

\
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o ELECTRICAL REPLACEMENTS FOR 2N2905 and 2N2907

o LOW SATURATION VOLTAGE . . ..
o FASTSWITCHING . . . . ... ...

o HIGH BETA . .. ..........

« HIGH BREAKDOWN VOLTAGE - - - -

Vee o) = 0.4V (MAX) @ 150 mA
t.. = 50 ns (MAX) @ 150 mA

.t = 110 ns (MAX) @ 150 mA

hee = 75 (MIN) @ 10 mA

. hee = 100-300 @ 150 mA

LVezo = 40 V(MIN) @ 10 mA

ABSOLUTE MAXIMUM RATINGS {Note 11

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

Veso
Veeo
Veso
le

Collector to Base Voltage

Collector to Emitter Voltage [Note 4]

Emitter to Base Voltage
Collector Current [Note 21

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

—55°C to 4125°C
+125°C Maximum
+-260°C Maximum

EN2905 EN2907
0.7 Watt 0.5 Watt
0.3 Watt 0.2 Watt

—60Volts  —60 Volts
—40 Volts ~ —40 Volts
—5.0Volts  —5.0 Volts

600 mA 600 mA

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

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-105) outline

325 A%

SYMBOL CHARACTERISTIC MIN.  MAX. = UNITS TEST CONDITIONS

hee DC Current Gain 35 le =0.1mA Vee = —10V

hee DC Current Gain 50 le=10mA Vee = —10V

hee DC Current Gain 75 lc = 10 mA Vee = —10V

hee DC Pulse Current Gain 100 300 lc = 150 mA Vee= —10V
[Note 51

hee DC Pulse Current Gain 30 lc = 500 mA Vee = —10V
[Note 51

Ve (sat) Collector Saturation Voltage —04 Volts Ic = 150 mA ls= 15mA
[pulsed, see Note 5] g

Vee (sat) Collector Saturation Voltage —1.0 Volts Ic = 300mA ls=30mA
[pulsed, see Note 5]

Ve (sat) Base Saturation Voltage —13 Volts  Ic = 150 mA ls=15mA
[pulsed, see Note 5]

Ve (sat) Base Saturation Voltage —2.0 Volts Ic=300mA 2% |s=30mA
[pulsed, see Note 5]

t Turn-On Delay Time 10 ns lcs = 150 mA I = 15mA

t Rise Time 40 ns les = 150 mA Il = 15mA

t. Storage Time 80 ns les =150 mA, lpy = I, = 15mA

t Fall Time 30 ns les =150 mA, Iy = I, = 15 mA

NOTES: All dimensions in inches
Leads are gold-olated kovar
Package is efectrically Non-
conductive material
Package weight is 0.66 gram

EN2905

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

222
192

.240

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

EN2907

Additional Electrical Characteristics on Page 2.

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

10-37

* Planar is a patented Fairchild process.

SRR SR
FAIRCHILD

B
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



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

hye i High Frequency Current Gain 1.5 lc = 50 mA Vee = —3.0V
(f = 100 MH2)

lcso Collector Cutoff Current 50 . nA le=0 Ves = —50V

leso (100°C) Collector Cutoff Current 20 uh le=0 Ves = —50V

lcex Collector Reverse Current 50 nA Vee = —30V Vee = +05V

le Base Current 50 nA Vee = —30V Vie = 405V

Cob . Output Capacitance 8.0 pF le=.0 Vee = —10V
(f = 100 kH2) .

Cre Emitter Transition Capacitance 30 pF le=10 Vee = =20V
(f = 100 kH2)

BVcio Collector to Base Breakdown —60 Volts  lc=104A ls=0
Voltage

Vero (sust) Collector to Emitter Sustaining —-40 ’ Volts  Ic = 10mA le=10
Voltage [Notes 4 and 5] (pulsed)

BVeso Emitter to Base Breakdown —5.0 Volts  le = 10 4A 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 143°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 us; 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.

PHYSICAL DIMENSIONS

R (215 DIA. MAX
T i
1

ABSOLUTE MAXIMUM RATINGS [Note 1] 250 MAX.
Maximum Temperatures |
Operating Junction Temperature 125°C Maximum 3
Storage Temperature —55°C to +125°C 3 LEADS —
Soldering Temperature (10 sec time limit) 260°C Maximum 8% g H U U
Maximum Power Dissipation A0—-
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt Base —_|
at 65°C Case Temperature [Note 21 0.3 Watt beod NoZ X
at 25°C Ambient Temperature [Note 2] 0.2 Watt
Emitter —X_ " A%
Maximum Voltages Lead No.1 N Collector
Vaio  Collector to Base Voltage 30 Volts Lead Ko 3
Vo Collector to Emitter Voltage [Note 31 12 Volts e IS TN
Veso Emitter to Base Voltage 2.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 4] 20 50 lce=80mA Vee =10V
Vee (sat) Collector Saturation Voltage 0.6 Volt le=10mA Iy=10mA
Cob Output Capacitance 14 1.7 pf le=0 Ve =10V
Cob Output Capacitance 27 3.0 pf le=0 Ve =0
leso Collector Cutoff Current 0.5 uA le=0 Ves = 15V
lcso (65°C) Collector Cutoff Current 5.0 uA le=0 Ves = 15V
hee High Frequency Current Gain (f = 100 mc) 6.0 9.0 lc =80mA Vee =10V
Ae Available Power Gain (neutralized) (f = 200 mc) 12 15 db lc=60mA Vs = 10V
Po Power OQutput (f = 500 mc) 40 mW lc=10 mA V=10V
Po Power Output (f = 930 mc) SE3001 2.0 mwW le=10mA V=10V
Po Power Output (f = 930 mc) SE3002 3.0 8.0 mwW le=10mA Ve = 10V
NF Noise Figure [Note 5] 4.0 db le=1.0mA Vee = 6.0V
Vero (sust) Collector to Emitter Sustaining Voltage 12 Volts le=30mA =0
[Note 3 and 4] (pulsed)
BVceo Collector to Base Breakdown Voltage 30 Volts le=100pA le=0
BVeso Emitter to Base Breakdown Voltage 2.0 Volts le=0 le = 100 A
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/°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 usec; duty cycle < 2%.

(5) f = 60 mc; Ry = 400Q.

A T
FAIRCHILD
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SE3001 « SE3002 FAIRCHILD TRANSISTORS

TYPICAL ELECTRICAL CHARACTERISTICS

N 'PULSED DC CURRENT GAIN
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT

10 I et 07— T 0TI
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FAIRCHILD TRANSISTORS SE3001 « SE3002

- INPUT ADMITTANCE mmho
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NEUTRALIZED 10.7 MC L.F.TEST CIRCUIT
lc=3.0mA Vc5= 10V

T outPuT

75;.5.; ESH I

n Y

T

18uh

Llph 20090

.0l 6.2K ‘['.OL
T

1000

i

-2V +10v

Typical Gain = 37 db

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

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

SE3001 » SE3002 FAIRCHILD TRANSISTORS

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT
|c=3.0 mA vCE= IOV

ouTPUT
T3

n
108me
INPUT (¢ #
(SWEER)

Typical Gain = 25 db

+10v

T, = 3 T #16 tinned copper wire, tapped at 1T
T, =2.5T #16 tinned copper wire, tapped at 0.5and 1 T

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

NEUTRALIZED 45 MC LF. TEST CIRCUIT

lk=30mA Ve =10V
+10V
Hme
RFC
.01
. ourpuT
752-3;: Tsu ‘% { W
.22ph
INPUT N
LS
%]é.ﬂuh 30
==.006 6.2K

Typical Gain = 28 db

T, =12 T Primary #26 Nyclad
4.5 T Secondary #26 Nycla

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

) } Miller #30-106 Core

930 MC OSCILLATOR TEST CIRCUIT

Vec =10V
280
i
H [T A
i
|
L2 | :
i ot !
4 |
# 28m Foan | 509 'I
| S S
e
L 2
! / o
: i
L )
22.2K
(UET ol 4+
I VBB 2.2V
= -
T
Vee =10V

Typical Power Out = 7.0 mW

C, and C, are feed-through capacitors.
L, and L, 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.
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SE3005
NPN UHF OSCILLATOR

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

® 1.0 GHz P, - - 15 mW MIN.

o f;--800 MHzMIN. PHYSICAL DIMENSIONS
o f.., -~ 17 GHz MIN.
o EXCELLENT VOLTAGE-FREQUENCY STABILITY i

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
Operating Junction Temperature 125°C Maximum
Storage Temperature —~55°C to +125°C
Soldering Temperature (10 second time limit)

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt
at 65°C Case Temperature (Note 2) 0.3 Watt
at 25°C Ambient Temperature (Note 2) 0.2 Watt

Maximum Voltages _

Veso Collector to Base Voltage 30 Volts

Veeo Collector to Emitter Voltage (Note 3) 15 Volts

Veso Emitter to Base Voltage 4.0 Volts

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
P, Power Output (f = 1.0 GHz) (See Fig. 1) 15 25 mW lc=80mA V..=10V
hee DC Pulse Current Gain (Note 4) 45 100 300 lc=50mA V=10V
BVcso Collector to Base Breakdown Voltage 30 Volts lc=100pA Ig=
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 3) 15 Volts lc=10mA 1;=0
BVgzo Emitter to Base Breakdown Voltage 5.0 Volts lc=0 lg =100 A
lcso Collector Cutoff Current 10 nA le=0 Vg =15V
Vee(sat) Pulsed Collector Saturation Voltage 0.1 Volt lc=20mA 1;=20mA
C. Collector to Emitter Capacitance (f = 1.0 MHz) 0.3 0.6 1.0 pF le=0 V=10V
Cep Collector to Base Capacitance (f = 1.0 MHz) 0.3 0.6 0.85 pF lg=0 Veg=10V
AC, Differential Collector to Base Capacitance (f = 1.0 MHz) 0.08 0.15 pF le=0 Vg =50Vio 10V
hy, High Frequency Current Gain (f = 100 MHz) 8.0 12 lc=50mA V=10V
n,'C. Collector to Base Time Constant (f = 80 MHz) 6.0 10 ps lc=50mA V=10V
fnax Maximum Frequency of Oscillation 1.7 23 GHz Ilc=50mA V=10V
*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 ratings give a maximum junction temperature of 125°C and junction-to-case thermal resist 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 us; duty cycle < 29%.

FAIRCHILD

, SEMICONDUCTAOR
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FAIRCHILD TRANSISTOR SE3005

I¢-COLLECTOR CURRENT-mA

fmax ~MAXIMUM FREQUENCY OF OSCILLATION-GHz

COLLECTOR CUTOFF

MAXIMUM POWER

. CURRENT VERSUS DISSIPATION
COLLECTOR CHARACTERISTICS AMBIENT TEMPERATURE VERSUS TEMPERATURE
20 T 500 T T 200
o1 Veg =15 V
V}{ //' R . N
16 |—A 6O :2: £ 160 N
(oo ] E . \
12 120pb e | & / % 120 N
100ph |+ g 10 L E
- | 80pA — 3 / ;
8.0 Y, Z 80 N
1 60uh | L g 0.1 : ] \
aErn B g /| H X
4.0 y 001 A X 40
20,8 8 v ] N\
o 0.001 0
o 40 80 12 ® 20 -50 0 50 100 150 200 o 25 50 75 100 125
Veg - COLLECTOR VOLTAGE - VOLTS To-AMBIENT TEMPERATURE-°C Ta-AMBIENT TEMPERATURE - °C
POWER OUTPUT AND
MAXIMUM FREQUENCY OF COLLECTOR EFFICIENCY POWER OUTPUT VERSUS
OSCILLATION VERSUS VERSUS COLLECTOR CURRENT FREQUENCY IN
COLLECTOR CURRENT IN STUB OSCILLATOR CIRCUIT STUB OSCILLATOR CIRCUIT
4.0 T 80— 80 50 T T
Veg =10V | Vo = 10V Veg=10v |
Tp=25°C | 70[-Tp=25% A0 | I,=8.0mA
> ° -
o T z so'g 1 “ T=28°C
. ] 5 % 7 50 2 5 3
// 3 40 - o § <
/ £ 5% 1/ . g 20 N
2.0 S / y 3 4
' 20 / 20 S &
| < L 10
| 10 10
10 0 0 0
0 40 80 12 6 20 0 40 80 12 6 20 400 600 800 1000 1200
I¢-COLLECTOR CURRENT - mA I¢ - COLLECTOR CURRENT -mA f — FREQUENCY - MHz
FIGURE 1
r__—_T—Es:.u_c__———g
ch& : = :
! ,]; |
! RFC |
! |
' |
! [
1.0kQ . .
Vee : H— : II 500 STUBS Wg;ﬁ” I———l FILTER I—— iy
| g | TRIPLE STUB TUNER
| |
.
EQUIPMENT: TEST PROCEDURE:
(1) Test Jig (1) Apply Vcc and Vee

(2) Triple 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)

(2) Set Filter to 1.0 GHz
(3) Tune Stubs for Max. Power Out.
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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

o ELECTRICAL REPLACEMENTS FOR 2N3009, 2N3013 AND 2N3014
o HIGH SPEED - - 7s — 18ns (max.) at 10 mA

o LOW SATURATION VOLTAGE - - V. (sat) = 0.18 V (max.) at 30 mA
- -Vee(sat) = 0.25V (max.) at 30 mA and +100°C
- - Vee(sat) = 0.5V (max.) at 300 mA

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures

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

.222

192
.240
MAX.

I
e 11]

Storage Temperature —65°Cto +125°C .solmm.
Operating Junction Temperature 125°C Maximum 160 —
Lead Temperature (Soldering, 10 Second Time Limit) 260°C Maximum
Maximum Power Dissipation Base
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt :050- Lead No. 2
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt LEminer | __ Sottector,
Maximum Voltages EN3009 [EN3013 EN3014
Vcpo  Collector to Base Voltage 40 40 40 Volts
Vees  Collector to Emitter Voltage 40 40  40Volts g
Vego  Collector to Emitter Voltage (Note 4) 15 15 20 Volts FLAT
Veggo  Emitter to Base Voltage 40 5.0 5.0 Volts NOTES: Al mensions in inches
All leads electrically isolated from case
Package weight is 0.31 gram. Package
1s electrically non-conductive material
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
EN3009 EN3013 EN3014
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 25 lc=10mA V=04V
hee DC Pulse Current Gain (Note 5) 30 120 30 120 30 120 Ic=30mA V=04V
hge (—55°C) DC Pulse Current Gain (Note 5) 12 12 lc=30mA V=04V
hee DC Pulse Current Gain (Note 5) 25 25 lc=100mA V= 0.5V
hee DC Pulse Current Gain (Note 5) 25 lc=100mA V=10V
hee DC Pulse Current Gain (Note 5) 15 15 lc=300mA V=10V
Ve(sat) Collector Saturation Voltage 0.18 Volts I-=10mA Il;=1.0mA
Ve(sat) Collector Saturation Voltage 0.18 0.18 0.18 Voits 1.=30mA 1;,=3.0mA
Voe(sat) (4-85°) Collector Saturation Voltage 0.30 Volts 1o =30mA l;=3.0mA
Ve(sat) (4-100°C) Collector Saturation Voltage 0.25 0.25 Volts 1. =30mA l;=3.0mA
Ve(sat) Collector Saturation Voltage 0.28 0.28 0.35 Volts Io=100mA 1;=10mA
V(sat) Collector Saturation Voltage 0.50 0.50 Volts 1.=300mA 1;=30mA
Vie(sat) Base Saturation Voltage 0.70 0.80 Volts lo=10mA [;=10mA
Vie(sat) Base Saturation Voltage 075 095 075 095 075 0.95 Volts 1o=30mA I;=3.0mA
Ve(sat) Base Saturation Voltage 1.20 1.20 1.20 Voits I-=100mA I;=10mA
Vie(sat) Base Saturation Voltage 1.70 1.70 Volts 1-=300mA |;=30mA
Ices Collector Cutoff Current 0.50 0.30 0.30 #h Vee =20V Vge=0
legs (485°C) Collector Cutoff Current 15 7.} Ve =20V Vge=0

Additional Electrical Characteristics on page 2.

Notes on page 2.

A

*Planar is a patented Fairchild process.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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. MAX. UNITS TEST CONDITIONS
legs (+100°C) Collector Cutoff Current 20 20 uA Ve =20V Ve =0
BVcso Collector to Base Breakdown Voltage 40 40 40 ‘ le=100pA Ig=0
BV Collector to Emitter Breakdown Voltage 40 40 40 lc=1004A Vg =0
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 15 15 20 lc=10mA ;=0
BVgzo Base to Emitter Breakdown Voltage 4.0 5.0 5.0 le=0 Ig =100 A
Cobo Output Capacitance 5.0 5.0 5.0 lg=0 Vg =50V
Cibo Input Capacitance 8.0 8.0 8.0 lc=0 V=05V
he. High Frequency Current Gain (f = 100 MHz) 35 35 35 ¢ lc=30mA Veg =10V
Ts Charge Storage Time Constant 18 18 18 I ~ lg; =~ —lg, ~ 10 mA
ton Turn On Time 15 15 lc~300mA I ~30mA
ton Turn On Time 16 lc~30mA I ~3.0mA
tors Turn Off Time 25 lc~30mA I ~3.0mA
Iy~ —3.0mA
tos Turn Off Time 25 25 lc~300mA I ~30mA
lg =~ —30 mA
NOTES:

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

(3) These ratings give a maximum junction temperature of 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 us; duty cycle = 1%.
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EN3250
PNP HIGH SPEED SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTOR
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3250 DATA SHEET

o ELECTRICAL REPLACEMENT FOR 2N3250
o HIGH FREQUENCY - - f, =250 MHz (min) at 10mA . PHYSICAL DIMENSIONS .
e LOW NOISE - - NF = 6 dB (max) at 100Hz In accorg;;ce with JEDEC (TO-106) outline
o HIGH BREAKDOWN - - BV, = 40 V (min) at 10mA 192 ]
o LOW CAPACITANCE - - G, = 6.0 pF (max) T
H MAX.
ABSOLUTE MAXIMUM RATINGS (Note 1) i i J
Maximum Temperatures : /U I !
Storage Temperature ‘ —55°C to +125°C 3 LEADS U [ 500 MIN.
Operating Junction Temperature - +125°C 'g}gom. .
Soldering Temperature (10 seconds time limit) +260°C ’
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperatures (Notes 2 and 3) 0.5 Watt 050 Leie
at 25°C Free Air Temperature (Notes 2 and 3) 0.2 Watt Emitter Collector
Maximum Voltages and Current Lead No- 1 LeadNo. 3
Veso Collector to Base Voltage —40 Volts 250
Vero Collector to Emitter Voltage (Note 4) —40Volts ‘ 7
Veso Emitter to Base Voltage —5.0 Volts FLAT
Ic Collector Current 100 mA

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

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

SYMBOL CHARACTERISTICS ) MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 40 lc=100pA V= —10V
hee DC Current Gain 45 le=10mA Ve =-1.0V
hee ‘ DC.Pulse Current Gain (Note 5) 50 150 S le=10mA  V=-10V
hee DC Pulse Current Gain (Note 5) 15 lc=50mA Vg =—10V
hg, High Frequency Current Gain (f = 100 MHz) 25 Ic =10 mA Ve = —20V
Ve(sat) Collector Saturation Voltage (Note 5) —0.25 Volt lc=10mA 1;=10mA
Vep(sat) Collector Saturation Voltage (Note 5) —05 Volt lc=5mA 1l=50mA
Vpe(sat) Base Saturation Voltage (Note 5) —0.6 —-09 Volt lc=10mA l;=10mA
Vge(sat) Base Saturation Voltage (Note 5) —1.2 Volt lc =50mA l;=5.0mA
BVeeo Collector to Emitter Breakdown Voltage (Notes 4 and 5) —40 Volts lc=10mA ;=0
BVepo Collector to Base Breakdown Voltage —50 Volts lc=10A le=0
BVgzo Emitter to Base Breakdown Voltage —=5.0 Volts lc=0 le=104A
obo Output Capacitance 6.0 pF lg= Vg =—10V
Cre -, Emitter Transition Capacitance 8.0 pF le= Vg = —1.0V
ty Delay Time 35 ns le=10mA I =10mA
t. Rise Time ‘ - 35 . ns lc=10mA I3 =1.0mA
t Storage Time 175 ns le=10mA I =1lp =10mA
t; Fall Time : 50 ns le=10mA I =l =10mA
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.

Notes on page 2

g
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FAIRCHILD TRANSISTOR EN3250

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS

r, 'C. Collector Base Time Constant (f = 31.8 MHz) 250 ps lc=10mA Vg =—20V
NF Noise Figure (f = 100 Hz) 6.0 dB lc =100 A Vee =—5.0V
lcex Collector Current 50 nA Veeg=—40V  V,;=-3.0V
lg, Base Current 100 nA Ve =—40V Vi =-3.0V
he, Small Signal Current Gain (f = 1.0 kHz) 50 200 lc=10mA Vep =~—10V
h.. Voltage Feedback Ratio (f = 1.0 kHz) 10 x107* lc=10mA Veeg=-—10V
h;, Input Impedance (f = 1.0 kHz) 1.0 6.0 k2 lc=10mA Veg=—10V
hg. Output Admittance (f = 1.0 kHz) 4.0 40 umho lc=1.0mA Veeg=—10V
NOTES:

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

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 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 5.0mW/°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 us; duty cycle = 19%.
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e ELECTRICAL REPLACEMENTS FOR 2N3502 AND 2N3504
o HIGH BETA - - h;, = 80 (MIN) AT 10 4A

- - hyz = 100-300 AT 150 mA
--he =30 (MIN) AT 500 mA

o LOW SATURATION VOLTAGE - - Viy;,,yy = 0.4V (MAX) AT 150 mA
o FAST SWITCHING - - £, = 100 ns (MAX) AT 300 mA
o HIGH BREAKDOWN VOLTAGE - - LV, = 45V (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

Veso
Vero
Veso

Collector to Base Voltage
Collector to Emitter Voltage (Note 4)
Emitter to Base Voltage

I

Collector Current (Note 2)

EN3502 - EN3504
PNP HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTORS

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

—55°Cto +125°C

+125°C Maximum

+260°C Maximum

EN3502 EN3504

0.7 Watt 0.5 Watt

0.3 Watt 0.2 Watt
—45 Volts —~45Volts
—45 Volts —45Volts

—5.0 Volts —5.0 Volts
600 mA 600 mA

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

(Pulsed, see Note 5)

SYMBOL  CHARACTERISTIC MiN. MAX. UNITS TEST CONDITIONS

hee DC Current Gain 80 le=10pA V= -10V

hee DC Current Gain 120 lc=100pA V= —-10V

hee DC Current Gain 135 lc=10mA V= —-10V

hee DC Pulse Current Gain (Note 5) 140 le=10mA V= -10V

hee DC Pulse Current Gain (Note 5) 115 300 o lg=50mA V= -10V

hee DC Pulse Current Gain (Note 5) 100 300 lc=150mA V.. =—-10V

e DC Pulse Current Gain (Note 5) 30 Ic=500mA V. =-—10V

hge(-55° C)DC Pulse Current Gain (Note 5) 50 le=5mA Veg=—-10V

Vce(sat)  Collector Saturation Voltage -025 Volts I.=50mA [;=25mA
(Pulsed, see Note 5)

Vce(sat)  Collector Saturation Voltage -04 Volts I-=150mA |;=15mA
(Pulsed, see Note 5)

Vce(sat)  Collector Saturation Voltage -1.0 Voits [-=300mA I;=30mA
(Pulsed, see Note 5)

Vpe(sat)  Base Saturation Voltage -1.0 Volts 1. =50mA lg=25mA
(Pulsed, see Note 5)

Vpe(sat)  Base Saturation Voltage -13 Voits 1o=150mA I;=15mA

PHYSICAL DIMENSIONS
In accordance with JEDEC (T0O-106) outline

222
192
Tl .240
i MAX.
i
. |
” u .500 MIN.
3 LEADS ﬂ ﬂ
.019 l
016 P
-100 Base
050 = ~—Lead No. 2
Emitter ; Collector
Lead No. 1 e Lead No. 3
. ¥ -
EANA
W

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

EN3504 -

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-105) outline

s MAk

Do n
‘016 DA

NOTES: All dimensions in inches
Leads are gold-olated kovar
Package is electrically Non-
conductive material
Package weight is 0.66 gram

EN3502

Additional Electrical Characteristics on page 2
Notes on page 2
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FAIRCHILD TRANSISTORS EN3502 - EN3504

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

SYMBOL CHARACTERISTIC MIN. - MAX. UNITS TEST CONDITIONS

Vge(sat) Base-Emitter Voltage (Pulsed, see Note 5) -20 . Volts lc =300 mA Iz =30 mA

hee High Frequency Current Gain (f = 100 MHz) 1.5 lc =50mA Veg = ~3.0V

t., Turn On Time 40 ns lc=~300mA"  I; ~30mA

tu Turn Off Time 100 ns Ic =~ 300 mA Ig, =~ 30 mA,
Ig; ~ —30 mA

Cobo “"Output Capacitance 8.0 pF lg=0 Vg = —10V

Cio Input Capacitance 25 pF lc=0 Vgg = —05V

NF Noise Figure (f = 1.0 kHz) 4.0 dB lc =30 4A Vee =15.0V,
PB = 200 Hz,
Rs =10 k2

Veeo(sust) Collector to Emitter Sustaining Voltage —45 Volts Ic =10 mA Ig=0

(Notes 4 and 5) (pulsed)
BV o Collector to Base Breakdown Voltage —45 Volts lc =10 4A lg=
BVggo Emitter to Base Breakdown Voltage —-5.0 Volts lg=10 kA lc=0
CES Collector Reverse Current 10 nA Veg= =30V V=0
lcpo(+100°C)  Collector Cutoff Current 10 ©A Veg= —30V  [.=0
e Input Resistance (f = 1.0 kHz) 2300 Q lc =10 mA Ve = —10V

hoe Output Conductance (f = 1.0 kHz) 1200 umhos  [o=10mA Vep=—10V

h., Voltage Feedback Ratio (f = 1.0 kHz) 1500 x107* lc =10 mA Vep = —10V

he, Small Signal Current Gain (f = 1.0 kHz) 135 420 lc =10 mA Ve = —10V

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
¢ (3) These ratings give a maximum junction temperature of 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 bient thermal resi 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 us; duty cycle = 19%.
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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-level RF

applications. It featureshighpower gain, low noise and low leakage in a new solid package

PHYSICAL DIMENSIONS

designed to give maximum mechanical support to the transistor chip.

215 DIA. .
MAX

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Operating Junction Temperature +125°C Maximum 1
Storage Temperature -55°C to +125°C 3 LEADS 200N
Soldering Temperature (10 sec. time limit) +260°C Maximum 02205

016

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 050 == Base
at 65°C Case Temperature (Note 2) 0.3 Watt Emitter Collector
at 25°C Ambient Temperature (Note 2) 0.2 Watt
Maximum Voltages
NOTES: All
VCBO Collector to Base Voltage 30 Volts
Veeo Collector to Emitter Voltage (Note 3) 12 Volts
v Emitter to Base Voltage 2.0 Volts

EBO

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

Symbol Characteristics Min. Typ. Max. Units Test Conditions

hpp DC Pulse Current Gain (Note 4) 20 50 200 IC = 8.0 mA VCE = 10 V

VCE(sat) Collector Saturation Voltage 0.1 Volts IC = 10 mA I13 = 1.0 mA

Cob o Open Circuit Output Capacitance 1.3 1.7 pf IE =0 VCB = 10 V

Ceb Collector-base Transfer (Note T) 0.8 pf Ig = 0 Vep = 10 V

ICBO Collector Cutoff Current 50 nA IE =0 VCB = 15 V

ICBO(65 C) Collector Cutoff Current 5.0 LA IE =0 VCB =15 V

he High Frequency Current Gain (f = 100 mc) 6.0 9.0 Ic = 8,0 mA VCE = 10 V

G o Available Power Gain (neutralized) (Note 5) 14 17 db IC = 8.0 mA VCE = 10 V

P (f = 200 mc)

NF Noise Figure (Note 6) 4.0 : db IC = 1.0 mA VCE = 6.0V

r,'C Collector-Base Time Constant 8.0 15 25 psec I. = 8.0 mA v = 10 V

b “c C CB

(f = 79.8 mc)

hfe Small Signal Current Gain (f = 1.0Kc) 20 250 Ic = 8.0 mA VCE = 10 V

BVCBO Collector to Base Breakdown Voltage 30 Volts IE =0 IC = 100 pA

VCEo(sust) Collector to Emitter Sustaining Voltage 12 Volts IC = 3.0 mA IB = 0

(Notes 3 and 4) . (pulsed)
BvEBO Emitter to Base Breakdown Voltage 2.0 Volts IC =0 IE = 10 uA
(See notes on back page) Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation

Bemwnammmmmnwang
B e
SEMICONDUCTOR
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PULSED DC CURRENT GAIN

o COLLECTOR CHARACTERISTICS* 0 COLLECTOR CHARACTERISTICS* ) VERSUS COLLECTOR CURRENT
1 \‘L[“\‘ A i IA:-xoifc L% Ty - 255°C v v' Hlovfn ”
p b Q. o o - = 1.0 Vol
s LS s W mSe £ L1 e
2 e T T s 'q)\/]/ - / z -
= /;m% 74% / - Aot / /i 2 N
g e ////” £ /m(, il g . \
3 | j(y g/l 3 e /] g / RN
g mrs gl 8 wetT [ 4 )] g 2 \
g o // S 40 °© / A
3 - a%m“\:/ ] ,/ I g | noo[mk // g “ // r
' 2 |1 .g mA ///4/ ' f—’anA / E A Y N
o e T o ] (R A\
0 4] g - J B - B
o 4 PR TR : "o .0 80 ® 16 E) ° -
) Vge: - (COLLECTOR VOLTAGE - VOLTS Vg - COLLECTOR VOLTAGE - VOLTS o.0n e 0:1 COu!CTO:?.OCURRENI _mm 10
COLLECTOR SATURATION VOLTAGE CAPACITANCE VERSUS CONTOURS OF CONSTANT
oy VERSUS COLLECTOR CURRENT 2 REVERSE BIAS VOLTAGE y BANDWIDTH PRODUCT (f) .
g ! H ’ [T opo Output Capacitance, 1 = . g Ig T _'Egcl
f N 4 1]
g 0.5+ lc*101g Lo bl g s o ] /
g T / TN ©w
g T2 I NN g \ /
] s g | o ot capritance, 1c - STN] | N g &0 / /
2 =
7 / 5 s L] £ w ovnif—- &)
% 010 3 } C'b}rgﬁsfer' Capacitance, I * 0] %
.0
; . S
[=3 1 \
Lo o o 5., \ -"|/ i
3 - SEE NOTE 7 A | / i@
8 . 0 JL 0 |
0.1 0.5 1.0 5.0 10 50 : 0.0l 003 01 03 L0 30 10 30 0.1 0.5 1.0 5.0 10 50
Ig - COLLECTOR CURRENT - mA REVERSE BIAS - UNITS Ig - COLLECTOR CURRENT - maA
CONTOURS OF CONSTANT
NOISE FIGURE VERSUS FREQUENCY . NOISE FIGURE
16 - 500
14 ~4- 7 " i \&\ A \
e N\ / : . VAN |
8 I \ 7 200 Y
o \\ / " \\\ ‘// /)
g 2 10 ™ £
SN / STl
g N / ) C
; 4 N Rg=1002, 1 =3mA, Veg=6v| | | /' 8 T
‘ N 0 o ' ise Figure {db )
2 Rg 4002, ¢ * 1mA, Vgg = 6V o 2 P
) L] Ve 6.0V
001,002 .06 .00 .02 .5 .1 2 .5 10 2 5 10 2 50 100 200 500 1000 ' 1%'0" T i 5
f - FREQUENCY - mc Ig - COLLECTOR CURRENT - mA
i ) MAXIMUM AVAILABLE
NEUTRALIZED 200 MC POWER GAIN AMPLIFIER TEST CIRCUIT __ GAIN VERSUS FREQUENCY
L, — 3.5 Turns No. 16 wire; e
5/16 Dia; 7/16 Long. RFC g E 49\
Turns Ratio 4 to 2 Ol ut '
L; — 8.0 Turns No. 16 wire; 1 '_1- § NN
1/8 Dia; 7/8 Long. y ¥ N
Turns Ratio 8 tol _mﬂ.‘i@ Inyesoes 2 i‘\.\;F\? -
L— 0.4-0.65 #h (adjustable core) b L 00 3 NN
[ a1 < 0 -
L ! = \\
i} g NN
Z ., NN
Transistor
Input B K e Ve - 10V
Impedance ;- 3-12pf 0 l
=500 | 02 50 10 20 500
4 I ‘L.Olm .t - FREQUENCY - mc
- wa L
2
000 :7[.05‘"
] * Single family characteristics on Transistor Curve Tracer.
NOTES: e

(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 2.0mW/°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 psec; duty cycle < 1%.
" (5) Forward gain (db) + reverse gain (db) < (-20db). See test circuit.
(6) £ = 60 mc; RS = 400 Q.
(7 C b is measured using a three-terminal measurement technique with case and emitter guarded. ch is equivalent to Cr o
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GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor.

2N3564

NPN RF AMPLIFIER

It is

designed for high-frequency wide-band amplifiers and is useful in low-power, small-signal tuned

RF and IF applications.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Température

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

Veso

v
\'A

CEO
EBO

Collector to Base Voltage
Collector to Emitter Voltage
Emitter to Base Voltagé

This device is similar to the SE 1010,

(Note 2)
(Note 2)
(Note 2)

(Note 3)

-55°C to +125°C
+125°C Maximum
4+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)

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

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

222
192

AV

3 LEADS
.019
016 M
100 gaee
.050 -+ ,—Lead No. 2
Emitter Collector
Lead No. 1 e Lead No. 3
1 5 .
L9
FLATS

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

Symbol Characteristics Min. Typ. Max. Units Test Conditions
BVCBO Collector to Base Breakdown Voltage 30 Volts IC = 100 pA IE =0
BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 pA lc =0
BVCEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 15 Volts Ic = 10 mA IB =0
VCE(sat) Collector Saturation Voltage 0.3 Volts Ic‘ = 20 mA IB = 2.0 mA
VBE(sat) Base Saturation Voltage 0.97 Volts IC = 20 mA IB = 2.0 mA
ICBO Collector Cutoff Current 50 nA VCB= 15 \'A lE =0
hFE DC Pulse Current Gain (Note 4) 20 70 IC = 15 mA VCE =10 V
he Low Frequency Current Gain 20 80 IC = 15 mA VCE =10 V
(f = 1kHz)
hfe High Frequency Current Gain 4.0 7.5 Ic = 15 mA VCE =10 V
(f = 100 MHz)
rb' Real Part of hie (f =350MHz) 30 ohms lc = 15 mA VCE =10 V
C obo Open Circuit Output Capacitance 2.5 3.5 pF VCB= 10V IE =0
Notes on page 2 *Planar is a patented Fairchild process.
SEMICONDUCTOR
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FAIRCHILD TRANSISTOR 2N3564

Ig - COLLECTOR CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*

A

oA™

Ly
02

2
e

018 N4

12

8.0}

1AW

0.6 LY

A\

.04 oM
0.12 A

1\

\

0,10 mA

\VAVA

loggml_|

|

0.06 mA

mA

Ic - COLLECTOR CURRENT - mA

0,02 mA

0 5.0 10

5

F]

%5 30

Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS

Icgo - NORMALIZED COLLECTOR CUTOFF CURRENT

heg - FORWARD CURRENT TRANSFER RATIO

COLLECTOR CHARACTERISTICS*

T T,
(0.5 ml'“‘ | | Ty = -55°C
=) o3 mll
16 t
a o0
= I
2 0,508
|
0.0
80 0,15 mA |
|
[T
w0 0,10 mA
- I
0.05 mA A
0 | ls "]
0 50 10 15 2 % 30

Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS

NORMALIZED COLLECTOR CUTOFF

CURRENT VERSUS

AMBIENT TEMPERATURE
B
— Vgg = 15V
10 P
—Z
yZ
1 /
Z
7
0.1
//
e
.0
=55 % -15 45 425 +85 465 +8

Tp - AMBIENT TEMPERATURE - °C

DC PULSE CURRENT GAIN VERSUS
COLLECTOR CURRENT

100 T
V“- 10V
1]
5
60
/
v
© = 558 <
g T
R
. gt
L]
0.1 L0 10 100

Ic

- COLLECTOR CURRENT - mA

* Single family characteristics on Transistor Curve Tracer

NOTES:
()
(2)

junction-to- ambient thermal resistance of 500°C/Watt (derating factor of 2.0mwW/°C).

@)
(4)

INPUT AND OUTPUT

CAPACITANCES VERSUS REVERSE

BIAS VOLTAGE

6.0
5.0
e
& Ic =0
c
o 40 ™N
g Nl e N
£ SN
20 - A
3 N
Ig=0
E
2.0 \\
e — 10 5.0 10 100

REVERSE BIAS VOLTAGE - VOLTS

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (f,)

E 10
8 &
'§' 20 \ & //1
% L0 -HE. g g
3 el \al \al\Z \& ¢ 4
",' 0.5 % \ N
w N A ~
i L N =
nac| N N
n;,l : IIQ.S L0 50 10 50 100
IC ~ COLLECTOR CURRENT - mA
MAXIMUM POWER DISSIPATION
VERSUS TEMPERATURE
200
? 160 \
§ N,
‘# 80
: N
3 AN
> 40
S N
o
o 25 50 7% 100 125

Ta-AMBIENT TEMPERATURE - ‘c

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

Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4.
Pulse Conditions: length = 300 us ; duty cycle < 1%.
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2N3565
NPN HIGH GAIN

DIFFUSED.SILICON PLANAR*TRANSISTOR

The 2N3565isa 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 PHYSICAL DIMENSIONS
maximum mechanical support to the transistor chip. This is similar to the SE 4002, " accof‘zj;;c‘e th JEDEC (T0-108) outine
192
ABSOLUTE MAXIMUM RATINGS [Note 1] ‘ : - 240
’ o MAX.
Maximum Temperatures i i l
Operating Junction Temperature +125°C Maximum s EADSA/u I J .500TM|N,
u
Storage Temperature -55°C to +125°C 8}20"\ ﬂ ] ]
Soldering Temperature (10 sec. time limit) ‘ +260°C Maximum
100 goce
Maximum Power Dissipation 050~ |~ /—Lead No. 2
) Emitter /7 Collector
Total Dissipation at 25°C Case Temperature  (Note 2) ‘ 0.5 Watt Lead No. 1 > LeadNo. 3
at 65°C Case Temperature (Note 2) 0.3 Watt L3
at 25°C Ambient Temperature (Note 2) 0.2 Watt FLAT
Maximum Voltages NOTES: Ail dimensions in inches
. All leads electrically isolated from case
. Package weight is 0.31 gram. Package
VCBO Collector to Base Voltage . 30 Volts is electrically non-conductive material
VCEO Collector to Emitter Voltage (Note 3) 25 Voits
VEBO Emitter to Base Voltage 6.0 Volts * Planar is a patented Fairchild process.

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

Symbol Characteristic Min. Max, Units k Test Conditions

hFE . DC Current Gain 150 600 Ic = 1.0 mA VCE =10 V
hFE DC Current Gain ’ 70 IC = 100 pA VCE =10 V
hfe High Frequency Current Gain (f = 20 MHz) 2.0 IC' = 1.0 mA VCE = 50V
Vc E(sat) Collector Saturation Voltage 0.35 Volts Ic = 1.0 mA IB = 0.1 mA
ICBO Collector Cutoff Current i 50 nA IE = 0 : VCB = 25 V
CB0(65 C) Collector Cutoff Current 3.0 LA IE =0 VCB = 25 V
Cobo Open Circuit Output Capacitance 4.0 pF IE' = 0 VCB = 50V
BVCBO Collector to Base Breakdown Voltage 30 Volts Ig = 0 IC = 100 pA
VCEO(sust) Collector to Emitter Sustaining Voltage (Note 3) 25 Volts IB =0 Ic = 2.0 mA
BVEBO Emitter to Base Breakdown Voltage 6.0 Volts IC =0 Ip = 10 pA

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 5.0mW/°C); junction-
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mwW/°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.

FAIRC HI L.D
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- VOLTS

COLLECTOR CHARACTERISTICS*

TYPICAL ELECTRICAL CHARACTERISTICS

DC PULSED CURRENT GAIN
VERSUS COLLECTOR CURRENT

SMALL SIGNAL CURRENT GAIN
VERSUS COLLECTOR CURRENT

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (f,)

Vg - COLLECTOR VOLTAGE - VOLTS

COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

10 - T 600 2
00mA | Z Te25° Vie 5.0V I TTTT
e y Veg*5.0V
2T 2 wf M2 Al |8 N

8 15 - s 2
z / © / / 3 /1 S 5
' E o /] i 1
H L~ / : m & o ) u
g6 goeb / E A 5 ) \ 2 L[
3 o / g . /| 2 A s M EE::
g ~ e ) Zw g [EEE

p o e / 3 ,/ a o \ 2
g T Ji 2 d 2 i E \
S et < 100 s 20 8 0.5
© / H —/ [ A
=2 N L 5 " L1 8 L\ 7

LS P % < 1o ¥ NN &
150 - Ty 5%
0 0 0 0.1 i L1l
2 [) ) ® 0.01 0.1 1.0 10 0.01 0.1 1.0 10 0.01 0.1 1 10

I - COLLECTOR CURRENT - mA

BASE-EMITTER ON VOLTAGE
VERSUS COLLECTOR CURRENT

Ig - COLLECTOR CURRENT - mA

COLLECTOR-BASE AND
EMITTER TRANSITION CAPACITANCES
VERSUS REVERSE BIAS VOLTAGE

I - COLLECTOR CURRENT - mA

NOISE FIGURE VERSUS FREQUENCY

5.0 1.0 5.0 10 T
é Vge - 5.0V ! \\ Veg 5.0V !‘i’ 9!
<] Ig - 101 08 a0f\-Cibo 8.0 sn pA
PRCERGI RPN T ke N i
z _A / g e B 1 ,/ .;t \ w 6.0 \ 8 8 n
5 NP z ] [ L g o T \\ SH7
s o o g A= § = I+ LOmA, =
3 L < z ] 3 \§ ] \ \ R 5000 I I
s o T L—T% 3 04 = 20 - Cpo ] E 40 + 1
5 g 3 S~~~ [MEY S \ \ Ig - 1.0mA, /
3 " 02 1.0 ~ * 2 \ \ NI
3 g ' \ /,
% 5 0 0 0
Bo.og 1.0 10 50 0.1 1.0 0 50 4.0 8.0 12 16 2 10 13 102 1 1 02
Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS f - FREQUENCY - Mz
TYPICAL COMMON EMITTER CHARACTERISTICS (f=1kHz)
< 0 — 14 T LT Tre and hy
g E . . > Ic=LomA © Veg =5V re 514 P
s Vg5V 7 3 [ T; - 2% ;91.4L|c_mm "
f’lo ia . e El.! //hu
= n = 812 /4
2z [—hjgand e 4 T 3 1.2 hie ] =
E T~ | J 2 \ / | E L1
g 10 [_ny, s 1 I
ERN Rt \ 5 ] RS
= SR NG e B 2o
4 9 10— hgeand hyo | E 0
g 01 i & g | In L)
g B 0.9 nypand by, g o7 I In, 74
S H £ 0.6 —th A
g : LR
0.010_1 02 05 1 2 5 10 2 0'80 5 10 15 2 = 100 -50 0 50 100 150
1 - COLLECTOR CURRENT - mA Vg - COLLECTOR VOLTAGE - VOLTS ;- JUNCTION TEMPERATURE - °C
* Single family characteristics on Transistor Curve Tracer
SMALL SIGNAL CHARACTERISTICS (f=1kHz, TA=25°C)
Symbol Characteristic Min. Typ. Max. Units
hie Input Resistance 2.0 7.5 20 kohms IC = 1.0 mA VCE = 50V
hoo ~ Output Conductance 11 35 pmhos I, = 1.0 mA Veg = 50 V
hre Voltage Feedback Ratio 300 xlO'6 IC = 1.0 mA VCE = 50V
hfe - Small Signal Current Gain 120 280 750 ; IC = 1.0 mA VCE = 50V
hib Input Resistance 27 Ohms Ic = 1.0 mA VCB = 50V
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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 ' PHYSICAL DIMENSIONS
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 -55°C to +125°C
Operating Junction Temperature +125°C Maximum A00MIN
Lead Temperature (Soldering, 10 sec, time limit) +260°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt
at 75°C Case Temperature (Notes 2 and 3) 0.4 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt

Maximum Voltage

VCBO Collector to Base Voltage 40 Volts
VCEO Collector to Emitter Voltage (Note 4) 30 Volts
VEBO Emitter to Base Voltage 5.0 Volts

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

Symbol Characteristic Min, Typ. Max. Units Test Conditions.
hFE } DC Pulse Current Gain (Note 5) ‘150 400 600 ‘ IC = 10 mA VCE = 10 V
hFE DC Current Gain 80 325 IC = 2,0 mA VCE = 10 V
VBE Base-Emitter Voltage (pulsed, see Note 5) 0.87 0.9 Volts IC = 100 mA Vc E = 1.0V
VCE(sat) Collector Saturation Voltage (pulsed, see Note 5) 0.9 1.0 Volts IC = 100 mA IB = 10 mA
hfe High Frequency Current Gain (f = 20 Mc) ‘ 2.0 o IC = 30 mA VCE = 10 V
Cobo Open Circuit Output Capacitance 13 . 25 pf IE = 0 ’ VCB = 10 V
ICBO Collector Cutoff Current 50 nA- IE =0 ‘ VCB = 20 V
o T - . . -
I Bo('75 C) Collector Cutoff Current ) ) 5.0 HA IE =0 . VCB = 20 V
BVCBO Collector to Base Breakdown Voltage 40 ) Volts IE =0 IC = 100 pA
VCEo(sust) Collector Emitter Sustaining Voltage 30 Volts 'IC = 30 'mA~ IB = 0
(Notes 4 and 5) . i ) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IC =0 IE = 100 pA
NOTES:

(1) These ratings are limiting values abowe 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 Junctxon -to-case thermal resxstance of, 125°C/Watt (deratmg 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 qulication APP-4/ 2.
(5) Pulse Conditions: length = 300 usec; duty cycle < 1%.

SEMICONDUCTOR
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» FAIRCHILD TRANSISTOR 2N3566

TYPICAL ELECTRICAL CHARACTERISTICS

0 COLLECTOR CHARACTERISTICS* - COLLECTOR CHARACTERISTICS* » BASE CHARACTERISTICS*
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* Single family characteristics on Transistor Curve Tracer
SMALL SIGNAL CHARACTERISTICS (f = 1KC)
Symbol Characteristic ) Typical Units Test Conditions
hi e ‘Input Resistance 2.5 Kohms Ic = 10 mA VCE =10 V
hoe Output Conductance 120 wmhos IC = 10 mA VCE = 10 V
he, Small Signal Current Gain 500 Io = 10 mA Vo = 10 V
'h,_  Voltage Feedback Ratio 460 x10° 1, =10 mA V=10V

10-58



2N3567 - 2N3568
NPN GENERAL PURPOSE TYPES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

The 2N3567 and 2N 3568 are NPN silicon PLANAR *epitaxial transistors designed pri-

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

in accordance with
These devices feature a useful beta range to 500 mA and low saturation voltage. High JEDEC (T0:105) outine

N MAX.
collector-to-emitter voltage allows operationto 60 volts for the 2N3568 and 40 volts for 325 DA,

the 2N3567. ~ P

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature -55°C to +125°C
Operating Junction Temperature +125°C Maximum
Lead Temperature (Soldering, 10 sec. time limit) +260°C Maximum COLLECTOR

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.8 Watt
“at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt
NOTES: All dimensions in inches
Maxim\lm Voltages 2N3 567 2N3 568 Leads are [.old~nlated kovar
Package weight is 0.66 gram
VCBO Collector to Base Voltage 80 Volts 80 Volts
Vero Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3567 2N3568
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 40 80 120 40 80 120 IC = 150 mA VCE =10V
hFE DC Pulse Current Gain (Note 5) 40 40 Ic = 30 mA VCE =10V
VCE(sat) Collector Saturation Voltage 0.15 0.25 0.15 0.25 Volts IC = 150 mA IB = 15 mA
(pulsed, see note 5)
VBE(sat) Base Saturation Voltage 0.9 1.1 0.9 1.1 Volts IC = 150 mA IB = 15 mA
(pulsed, see note 5)
hfe High Frequency Current Gain 3.0 3.0 IC = 50 mA VCE =10 V
(f = 20 MHz)
Cobo Open Circuit Output Capacitance 13 20 13 20 pPF IE =0 VCB =10 V
Cibo Open Circuit Input Capacitance 63 80 63 80 pF IC =0 VEB = 05V
ICBO Collector Cutoff Current 50 50 nA IE =0 VCB = 40 V
ICBO(75 C) Collector Cutoff Current 5.0 5.0 LA IE =0 VCB = 40 V
IEBO Emitter Cutoff Current 25 25 nA IC =0 VEB = 40V
BVCBO Collector to Base Breakdown Voltage 80 80 Volts IE =0 IC = 100 pA
VCEO(sust) Collector to Emitter Sustaining Voltage 40 60 Volts Ic = 30 mA IB =0
] (Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IC =0 IE = 10 pA
Notes on page 2 * Planar is a patented Fairchild process.
: SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*
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* Single family characteristics on Curve Tracer.
SMALL SIGNAL CHARACTERISTICS (f=1.0 kHz)
Symbol Characteristic Typical  Units Test Conditions
hi e Input Resistance 1800 Ohms IC = 1.0 mA VCE = 50V
hoe ' Output Conductance 8.0 wmhos IC = 1.0 mA vCE = 50V
‘ -4 :
hre Voltage Feedback Ratio 2.1 x10 Ic = 1.0 mA VCE = 50V
hf e Small Signal Current Gain 60 IC = 1.0 mA vCE = 50V
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 8.0mW/°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 us; duty cycle < 1%.
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FT3567+ FT3568 « FT3569
NPN GENERAL PURPOSE TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

ePy...... 4.0 WATTS AT 25°C CASE TEMPERATURE
o LV . 60 VOLTS MIN. PHYSICAL DIMENSIONS
CEO in accordance with
ehy ..., 100 MIN. AT 150 mA JEDEC (T0-105) outline
. Vce(m) . .. 0.25 VOLT MAX. AT 150 mA -
B IA.
T
ABSOLUTE MAXIMUM RATINGS (Note 1) — 240
Maximum Temperature i . l
Storage Temperature i —55°Cto +125°C ” r
Operating Junction Temperature +125°C
Lead Temperature (Soldering, 10 second time limit) +260°C []
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature 4.0 Watts
at 25°C Ambient Temperature 0.5 Watt
FT13567
Maximum Voltages FT13569 F13568
Veso Collector to Base Voitage 80 Volts 80 Volts
Veeo Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts
* Vo Emitter to Base Voltage 5.0 Volts 5.0 Volts

NOTES: All dimensions in inches
Leads are gold-plated nickel
Package is electrically Non-
conductive material
Package weight 15 0.66 gram

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

FT3567 « FT3568 FT3569
SYMBOL CHARACTERISTICS ‘MIN. TYP. MAX.  MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 40 80 120 100 150 300 lc=150mA V=10V
hee DC Puise Current Gain (Note 5) - 40 100 ‘ lc=30mA V=10V
Vegsat) Pulsed Collector Saturation Voltage (Note 5) 0.15 0.25 010 025 Volts I-=150mA Iz=15mA
Vee(sany Pulsed Base Saturation Voltage (Note 5) 085 1.1 085 1.1 Volts lc=150mA [;=15mA
h;, High Frequency Current Gain (f = 20 MHz) 3.0 15 3.0 15 lc =50 mA Veg =10V
Ceo - Collector to Base Capacitance (FT3567 only) 16 25 16 25 pF lg= Vep =10 v
C Collector to Base Capacitance (FT3568 only) 13 20 pF lg= Vg =10V
Cep Emitter to Base Capacitance 63 80 63 80 pF lc= Vg =05V
leso Collector Cutoff Current 50 50 nA lg=0 Vg =40V
lcgo(75°C)  Collector Cutoff Current 5.0 50 wA le=0 Vg =40V
lgso Emitter Cutoff Current 25 25 nA lc = Vg =40V
BVeso Collector to Base Breakdown Voltage 80 80 Volts I =100pA Iz=0
Veeo(sus) Collector to Emitter Sustaining Voltage 40 40 Volts lce=30mA ;=0
(Notes 4 and 5) [FT3567 only] (pulsed)
Veeo(sus) Collector to Emitter Sustaining Voltage 60 Volts lc=30mA ;=0
(Notes 4 and 5) [FT3568 only]
BVgpo Emitter to Base Breakdown Voltage 5.0 5.0 Volts lc=0 le=10¢A
VaE(on) Base to Emitter “ON"" Voltage 11 11 Volts lc=150mA V=10V
NOTES: *Planar is a patented Fairchild process.

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

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

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junchon 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 us; duty cycle = 1%.

FAIRCHILD
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FAIRCHILD TRANSISTORS FT3567 - FT3568 - FT3569

TYPICAL ELECTRICAL CHARACTERISTICS

FT3567 « FT3568 TYPICAL
COMMON EMITTER
DC PULSE CURRENT GAIN CHARACTERISTICS
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COLLECTOR SATURATION INPUT AND OUTPUT
VOLTAGE VERSUS COLLECTOR CAPACITANCE VERSUS
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) FT3567 « FT3568 FT3569
SYMBOL CHARACTERISTICS TYP. TYP. UNITS TEST CONDITIONS
hie Input Resistance 1800 3800 Q lc =1.0mA Vee =50V
hoe Output Conductance 8.0 19.2 umhos lc=10mA Ve =50V
h.e Voltage Feedback Ratio 21 5.6 X107+ lc=10mA Ve =50V
hee Small Signal Current Gain 60 130 lc=10mA Vee =50V

10-62



2N3569
NPN GENERAL PURPOSE TYPE

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

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

PHYSICAL DIMENSIONS

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 1]

Maximum Temperatures

Storagé Temperature -55°C to +125°C
Operating Junction Temperature +125°C Maximum
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum

Maximum Power Dissipation

Emitter

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt

Maximum Voltages
vCBO Collector to Base Voltage 80 Volts
VCEO Collector to Emitter Voltage (Note 4) 40 Volts
VEBO Emitter to Base Voltage 5.0 Volts

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

Symbol Characteristic Min. Typ. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 100 150 300 IC = 150 mA VCE = 1,0 V
hFE DC Pulse Current Gain (Note 5) 100 Ic = 30 mA VCE = 1.0V
VCE(sat) Collector Saturation Voltage 0.1 0.25 Volts IC = 150 mA IB = 15 mA
(pulsed, see note 5) .
VBE(sat) Base Saturation Voltage 0.85 1.1 Volts IC = 150 mA IB = 15 mA
(pulsed, see note 5)
hfe High Frequency Current Gain (f = 20 Mc) 3.0 IC = 50 mA vCE =10 V
C obo Common Base Open Circuit Output Capacitance 18 20 pf IE =0 VCB =10 V
cibo Common Base Open Circuit Input Capacitance 4 80 pf IC = 0 VEB = 05V
ICBO Collector Cutoff Current 50 nA IE =0 VCB = 40 V
. ° -
ICBO(75 C) Collector Cutoff Current 5.0 LA IE =0 VCB = 40 V
IEBO Emitter Cutoff Current 25 nA Ic =0 VEB = 40V
BVCBO Collector to Base Breakdown Voltage 80 Volts Ic = 100 pA IE = 0
VCEo(sust) Collector to Emitter :Sustaining Voltage 40 Volts IC = 30 mA IB = 0
(Notes 4 and 5) (pulsed)
BVEBO . Emitter to Base Breakdown Voltage 5.0 Volts IE = 10 pA Ic =0
(See notes on back page) ¢ Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
1 -
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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TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* - . COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS*

2 T ) 1000 o 50 T
ook L T 1 1 T 00mA
) et 1 Ta - 5 é’fﬂ%‘; ¢ L b— Ta-25% 8:"";/
16 - pa Lo AT aavh_— OmA
L Z g i E ) ”“V l 1 " [/
. —] 4 . /1 0ok b1 . OmA
g K| ke 14/ 5 Y T soms | £ am [N/
E 12 = (l £ 600 e — £ 30 's m
3 e+ Y /] 3 aur = 3 11/
2 < B g [ ; 5
§ ol 0.04mh} 1 § o o 4.0mA E w I/l
g o /] § A L : il
o - UL / o ml A £ 1w /]|
a 0.01 mA 4 I/( // /
0 [ '8 0\ 0 ‘80 0 /
o 10 2 30 @ 0 & 0.4 08 1z Le 2.0 0.4 0.6 0.8 1.0 1.2
Vcg - COLLECTOR-EMITIER VOLTAGE - VOITS Vcg - COLLECTOR-EMITTER VOLTAGE - VOLTS : Vgg - BASE-EMITTER VOLTAGE - VOLTS
PULSED COLLECTOR INPUT AND OUTPUT
SATURATION VOLTAGE VERSUS CAPACITANCES VERSUS DC PULSE CURRENT GAIN
COLLECTOR CURRENT REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT
g Mo, " ] T e
L + - 5°C — — N
] -5 q ﬁ\/ A o T\ 5% )%
8 04 LUea % = 4
§ \\ \9@' H v
Z ‘= > =
g o3 Low N, g
g § & 2
s H I
H g % o g U
0.2 - L P %
§ 3 DN g "IN
i / 2 2 M
PR = N 1 /bh < w
E g
£ 0 0 0
B X R N B 10 00 1000 0.1 10 10 100 0.0l ol 1.0 0, 10 100
I - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS I - COLLECTOR CURRENT - mA
TYPICAL COMMON EMITTER CHARACTERISTICS (f=1.0KC)
50, - — 3.0 13
E vcz-sov ¥ ': »-|c]:l;llm7 by § h;
S S AR < gshVee sV A 12 e
© f-1.0k = Lo V/ih = e\ |
= w < b /.asﬂ e ]
E] "ne/ 3 2.0 Noe El
£ = L0
e = s % e
S Vs L Z 15 g 0.9 \
-é N pr “1[: 3 é o N
& 10 = .
E = a \ hf] B// é . g 0.7 \\ h“
g ]l___ g 05—““‘/ & | tg-Lloma ) N
3 K e g ln e 2 o6l—TarBT
£ ay $ [ The [ S f= 10k
S 01 © 0 : © 05 L
0.1 1.0 10 50 -100 =50 50 100 150 5.0 10 15 20 % 30)
I - COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C Vg - COLLECTOR-EMITIER VOLTAGE - VOLTS

* Single family characteristics on Curve Tracer.

SMALL SIGNAL CHARACTERISTICS (f=1.0KC)

Symbol Characteristic Typical  Units Test Conditions
hie Input Resistance 3800 Ohms IC = 1.0 mA VC‘E = 50V
h Output Conductance 19.2 wmhos I, = 1.0 mA VAo, = 5.0 V
oe -4 C CE
hr e Voltage Feedback Ratio 5.6 x10 Ic = 1.0 mA VCE = 50V
hfe Small Sign.al Current Gain 130 IC = 1.0 mA VCE = 50V
NOTES:

i3
(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 (dera.ting 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 usec; duty cycle < 1%.
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FAST SWITCHING - -t,, =75 ns (max.) @ 300 mA
- - t,¢ = 170 ns (max.) @ 300 mA

HIGH BETA - - hg; 100 (min.) @ I =50 mA
HIGH CURRENT - - Up to 500 mA

LOW V. (sat) - - 1.0 Volt (max.) @ 300 mA
LOW COST IN ALL QUANTITIES

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

2N3638 - 2N3638A
PNP HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

MAX.
3308

PHYSICAL DIMENSIONS

.250
MAX.

Storage Temperature —55°Cto +125°C
Operating Junction Temperature +125°C Maximum
Lead Temperature (Soldering, 10 sec time limit) +-260°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature  (Notes 2 and 3) 0.7 Watt
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltages and Current
Veso Collector to Base Voltage —25 Volts
Vees Collector to Emitter Voltage —25 Volts
Veeo Collector to Emitter Voltage  (Note 4) —25 Volts NOTES: Al dimensions in inches
Veso Emitter to Base Voltage —4.0 Volts Leads are gold-plated kovar
le Collector Current (Note 2) 500 mA Package werght s 0.68 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3638 - 2N3638A
SYMBOL  CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 80 140 lc=10mA  Vce= —10V
hee DC Pulse Current Gain (Note 5) 20 70 100 160 lc=10mA  Vge= =10V
hee DC Pulse Current Gain (Note 5) 30 67 100 130 lc=50mA Ve,=-10V
hee DC Pulse Current Gain (Note 5) 20 40 20 50 lc=300mA Vo= -—20V
Vce(sat)  Pulsed Collector Saturation Voltage (Note 5) —-0.08 —-0.25 —-0.08 -025 Vot I.=50mA I;=25mA
Vce(sat)  Pulsed Collector Saturation Voltage (Note 5) -038 -1.0 -038 -10 Volt I.=300mA I;=30mA
Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 4&5) —25 -25 Volts 1o =10mA lg=
(pulsed)
BVczo Collector to Base Breakdown Voltage -25 -25 Volts 1o=100pA I =0
BV Collector to Emitter Breakdown Voltage -25 -25 Volts 1o =1004A Vg=0
t., Turn On Time (Note 6) 28 75 28 75 ns  Ic~300mA I3 ~30mA
tos Turn Off Time (Note 6) 110 170 110 170 ns Ic~300mA I ~30mA
lg, ~ — 30 mA
hg, High Frequency Current Gain (f = 100 MHz) 1.0 1.9 1.5 1.9 lc=50mA V,=-30V
Cobo Common-Base, Open-Circuit Output Capacitance 6.0 20 6.0 10 pF I;=0 Veg=—10V
Cibo Common-Base, Open-Circuit Input Capacitance 18 65 18 25 pF Ic=0 Vgg=—05V
*Planar is a paiented Fairchild process.
[
FAIRCHILD
BEESaSET e
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N3638 - 2N3638A

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS  TEST CONDITIONS
Vge(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) -0.9 -11 Voltsm Io=50mA I;=25mA
Vge(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) —-0.8 —-1.25 —-2.0 Volts lc=300mA [I3=30mA
BVgo Emitter to Base Breakdown Voltage —-4.0 Volts le=100A 1c=0
lces Collector Reverse Current 0.1 35 nA Veg=—15V V=0
lces(65°C)  Collector Reverse Current 0.002 20 uh Veg=—15V Vg, =0
TYPICAL ELECTRICAL CHARACTERISTICS
2N3638
DC PULSE CURRENT GAIN
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT
= LV 1] w e T S AL
oA /1 /l Ty 5% %/ FVge - -5.0v: Al
T 6 jﬁ, g a0 s z ® -
. %__.\”\, A . V%S < | : ¢
« PFaus o | o ol
§ -+ 4—’\2: = § 20 //, S g
g rc_’w]: - / g L= g
e T // T © -0 i £ o
» - -,08 mATL \ L _1;,“A
.06 A 1g=0 Ig* 01 R 1
4 710 ) 30 ) 50 % 0.4 -0.8  -Lz  -L6  -2.0 -0.1 1.0 10 BT
Vg - COLLECTOR VOLTAGE - VOLTS Ve - COLLECTOR VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA
2N3638A
DC PULSE CURRENT GAIN
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT
NV @AVl || A e A e
S 4 ® L
T ‘é’ /| - / ;/“g‘“‘\; ] = 160 JI ] n
. /Zﬁ A1/ L /,/\JHC// 3 F:"\&
g (AR F/ H P g Il LA N
g -12 / [ ,/ E 300 // A00A g 120 —f— o IN \
8 (/ J“./& ’ E / /\/J;:r, — ; ,/'D’r \\
g ""'( [ ”/ / § 20 /d }F/ — Z » \
© / /l.o./ul / g 2.00A Lt S
= / o " -1.0mA i
-40 ___——%ﬁl" = 4100 ,/ [ = w0
. [ [w-o] § 0
0 10 2 E) o 50 ) 0.4 0.8 1.2 -1.6 2.0 -°o.l -1.0 -10 -0 -500
Vg - COLLECTOR EMITTER VOLTAGE - VOLTS Vcg - COLLECTOR EMITTER VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA
2N3638 « 2N3638A
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
BASE CHARACTERISTICS* VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
500 2 -Lo T 17T -15
L ak [ a1 g B e T
£ - Y 5 05 E 3 Ic - 10lg
é -20rlnAl ’ § \ / g /
& 2 e g 7
g -0 [1] ; @‘:C 5 -09 4
8 1g--10mA ['1]] go® ® g S
g II /[ ?0 02 5 0 ::/é
I II iﬁ-n o >m-o.5
-0.4 -0. -1.2 -L6 -2.0 -1.0 -10 -100 -500 -1.0 -10 -100 -500

Vgg - BASE VOLTAGE - VoLTS

* Single family characteristics on Transistor Curve Tracer.

fc - COLLECTOR CURRENT - mA

Ie -

COLLECTOR CURRENT - mA
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FAIRCHILD TRANSISTORS 2N3638 « 2N3638A

Iggs~ COLLECTOR REVERSE CURRENT - nA

- TURN OFF BASE CURRENT - mA

g2

mA

Iga = TURN OFF BASE CURRENT -

COLLECTOR REVERSE CURRENT
VERSUS REVERSE BIAS VOLTAGE

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIODE REVERSE

CURRENT VERSUS TEMPERATURE

INPUT AND OUTPUT
CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (f:)
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FAIRCHILD TRANSISTORS 2N3638 - 2N3638A

SMALL SIGNAL CHARACTERISTICS

£ 50 T £ 13 o L —
I = : - o 8 um
) o rz : \ B Veg+ -10V R
= 20 N e 8 o T / Mg J = ": /}
E N L' I - g u 12 ]
S 10—, e 811 e S N o]
e —TH ~L[] g \N P e = = Mg
s h, e s " J— h,
S 05F=hg i“ ¥ 10 A | § 0.9 N e *
- 1] s 5 08 Z
e =10 &2 s
I ‘;:E . _E 8 09 h'} B orleg Al
; | : T oo N7
2 0.1 5 0.8 4 'A:. zslc £ o5 1
-1.0  -2.0 -5.0 -10 -2 -50 g -4.0 -8.0 -12 -16 20 S a4 -a 20 4 0 80 100
Ic - COLLECTOR CURRENT - mA S Veg - COLLECTOR VOLTAGE - VOLTS To - AMBIENT TEMPERATURE - °C
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual iconductor device may be impaired.
(2) These are steady state limits. The factory should be Ited 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 14 °C/Watt (derating 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 us; duty cycle = 1%.
(6) See switching circuit for exact values of I¢, Iy, and lg,.
h PARAMETERS (f = 1.0 kHz)
2N3638 2N3638A
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
h;, Input Resistance 200 2000 480 2000 ohms Io =10mA Vo= —10V
hg. Output Conductance 80 1200 80 1200  pmhos Ic =10mA V.= —10V
h.e Voitage Feedback Ratio 162 2600 162 1500 x10—¢  lo =10mA Vee= —10V
hee Small Signal Current Gain 25 74 100 180 lc =10mA = V= -10V

Ton and Torrs TEST CIRCUIT

Vgg = +3.1V Vge = -10V

0.1 .
L 300 :I-r
TO SAMPLING SCOPE
1.0 t, < 1.0ns
—Lr )y 2 100kQ
50Q
le = -9.0V
t,, t¢ <6.0ns =
PULSE WIDTH = 0.5us
Ny = 50Q

Smmes DR
FAIRCHILD

R R
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N3639 - 2N3640
PNP HIGH-SPEED LOGIC SWITCHES

SILICON PLANAR"EPITAXIAL TRANSISTORS

The 2N3639 and 2N3640 are very high speed silicon PNP logic transistors. Theyare

epitaxial PLANAR*units and feature 500 MHz fT and Ts-of 30 and 50 ns respectively. PHYSICAL DIMENSIONS
.215 DIA.__|
ABSOLUTE MAXIMUM RATINGS [Note 1] MAX. v—j“f
Maximum Temperatures I 20
: 115 MAX.
Storage Temperature -55°C to +125°C 105 1
Operating Junction Temperature +125°C Maximum ‘/U—“ ”
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum , 305253?: [l I] 400 MIN
.016

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperatures (Notes 2 & 3) 0.5 Watt Base
at 25°C Free Air Temperature (Notes 2 & 3) 0.2 Watt Collector
Maximum Voltages 2N3639 2N3640
\'4 Collector to Base Voltage -6.0 Volts -12 Volts
CBO NOTES: All dimensions in inches
\' Collector to Emitter Voltage (Note 4) -6.0 Volts -12 Volts All leads electrically isolated from case
CEO Leads are nickel
VEBO Emitter to Base Voltage -4.0 Volts -4.0 Volts Package weight is 0.31 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3639 2N3640 -
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
g Charge Storage time (Note 5)Cond. C 30 50 ns Ic ~ 10mA, IBl ~ 10mA, I}32 ~ -10mA
on Turn On Time (Note 5) Cond. B 25 25 ns IC ~ 50 mA IBl ~ 5.0 mA
ton Turn On Time (Note 5) Cond. A 26 60 26 60 ns I ® 10 mA Iy =~ 05 mA
toff Turn Off Time (Note 5) Cond. B 25 35 ns Ic ~ 50mA, IBlz 5.0maA, IBZz -5.0mA
toge Turn Off Time (Note 5) Cond. A 38 60 38 75 s I ~10mA, I ~ 0.5mA, I, ~ -0.5mA
hfe High Frequency Current Gain 5.0 7.5 5.0 7.5 Ic = 10 mA VCE =-5.0 V
(f = 100 MHz)
‘ hfe High Frequency Current Gain 3.0 6.0 3.0 6.0 Ic = 10 mA VCB =0
(f = 100 MHZ)
hFE DC Pulse Current Gain (Note 6) 30 63 120 30 63 120 Ic = 10 mA VCE =-03 V
hFE DC Pulse Current Gain (Note 6) 20 50 20 50 IC = 50 mA VCE =-1.0V
VCE(sat) Collector Saturation Voltage -0.07 -0.16 -0.14 -0.2 Volts IC = 10 mA IB = 1.0 mA
V... (sat) Collector Saturation Voltage -0.19 -0.5 -0.37 -0.6 Volts I = 50 mA I = 5.0 mA
CE C B
(pulsed, see note 6)
VCE(sat) Collector Saturation Voltage -0.1 -0.25 -0.18 -0.3 Volts IC = 10 mA IB = 0.5 mA
V. .(sat) Collector Saturation Voltage -0.08 -0.23 -0.15 -0.25 Volts I = 10 mA [ = 1.0 mA
CE o C B
(TA = +65°C)
VBE(sat) Base Saturation Voltage -0.75 -0.9 -0.95 -0.75 -0.9 -0.95 Volts IC = 10 mA IB = 0.5 mA
VBE(sat) Base Saturation Voltage -0.8 -0.9 -1.0 -0.8 -0.9 -1.0 Volts I, = 10 mA Ig = 1.0 mA
V., ..(sat) Base Saturation Voltage -1.1 -1.5 -1.1 -1.5 Volts I = 50 mA I = 5.0 mA
BE C B
(pulsed, see note 6)
Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process.
. SEMICONDUCTAOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TRANSISTORS 2N3639 ¢ 2N3640
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3639 2N3640
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
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 C(gllectogslséverse Current 0.02 1.0 LA VCE =-3.0 vV VEB =0
4 = +65°C)
ICES C(%lle(-:toxe'slzgverse Current 0.05 1.0 LA VCE = -6.0- vEB =0
A= +85°C)
C Common Base Open Circuit 1.85 3.5 1.85 3.5 pF 1 =0 A\ =-50 V
obo Output Capacitance ’ E CB
(o] Common Base Open Circuit 2.5 5.5 2.5 5.5 pF I =0 v, =0
obo Output Capacitance E CB
Cibo Common Base Open Circuit 1.8 3.5 1.8 3.5 pF I =0 VEB =-05 V
Input Capacitance
BV Collector to Base Breakdown . -6.0 -12 Volts I = 100 pA I =0
CBO Voltage C E
BV Collector to Emitter Breakdown -6.0 -12 Volts I = 100 uA V, =0
CES  Voltage C EB
VCEO(sust) Collector to Emitter Sustaining -6.0 -12 Volts IC = 10 mA IB =0
Voltage (Notes 4 and 6) (pulsed)
BV. Emitter to Base Breakdown -4.0 -4.0 Volts I = 100 pA I =0
EBO Voltage E C
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) 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, IBl’ and I
(6) Pulse Conditions: length = 300 us; duty cycle = 1%.

TYPICAL COLLECTOR CHARACTERISTICS*

B2"

ACTIVE REGION ACTIVE REGION BASE CHARACTERISTICS*
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* Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N3639° 2N3640

Iggs - COLLECTOR - EMITTER CURRENT - nA

1B1 - TURN ON BASE CURRENT - mA

Ig] - TURN ON BASE CURRENT - mA

Iggs = COLLECTOR REVERSE EMITTER CURRENT - pA
p .

COLLECTOR REVERSE CURRENT
VERSUS AMBIENT TEMPERATURE
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05 T
Ig = 1mA /
ool Ve 20V /
o | / /
'@e / /
02 /‘*/ gy
©
S
ol éé
1
% 0.l 0.2 0.3 04 05
Igs - TURN OFF BASE CURRENT - mA
FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS
o Ig = Il.OmA
Veg * 2.0V
0.4 .
S
0.3 . A :
/)
s N A L~
: / / 3>
0.1 / /,/ ‘50“5‘/‘
/////
% 0.1 0.2 03 04 05

Ig - TURN OFF BASE CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR SATURATION
VOLTAGE VERSUS COLLECTOR

CURRENT
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g Ig=10 1y Y
L5 A
g 1A
= 7
=3 4
Z o2 vl
g N Y
£ A" ¢ N -3
g \ i 4 g
g -0.1 4
8 _af/
g0
=1
3
=3
] M, - 25°C
7 0.2
e =T 2N3640
Lo i

701 -1.0 -10 -100

Ig - COLLECTOR CURRENT - mA

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (f;)

' ‘
% o A
o o o

Vg - COLLECTOR VOLTAGE - VOLTS

o

e

I/
/

e

H
NS
s 5 18 \2 £/¢
11k %\%. 2 | RS
0.1 10 10 - 100

Ig - COLLECTOR CURRENT - mA

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

5.0 T
Ig = 10mA /
% w0 Ve = 2.0V / /
§ * y / /
= ‘ <
E ~ 't/ e
" Y
= / / o
& Lo—/— /’
Sz
% 1.0 2.0 3.0 4.0 5.0

Igp - TURN OFF BASE CURRENT - mA

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

5.0 / /
T w0 V/
=
= & /
£ 8 L </ /
< 30t—0 , g
3 S
4 ~ /
g y
z @,
S 20
s /Y Ve
= 10 / e
7 / ‘/ ic = lomA
Voo - 2.0V
0 1
0 1.0 2.0 3.0 4.0 5.0

g7 - TURN OFF BASE CURRENT - mA

Ig; - TURNON BASE CURRENT - mA

- BASE-EMITTER SATURATION VOLTAGE - VOLTS

Vg (sat)

CAPACITANCE - pF

Igy - TURN ON BASE CURRENT - mA

BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

1.4 T
=10 Ig
/
4
1.0
n,-zc L1
o8 A P/
—TT] AT 1a-65°c
i |
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I - COLLECTOR CURRENT - mA
INPUT AND OUTPUT
CAPACITANCES VERSUS
REVERSE BIAS VOLTAGE
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N e
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REVERSE BIAS VOLTAGE - VOLTS

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

Igo .~ TURN OFF BASE CURRENT - mA

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

10 T
Ig = 30mA
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8.0 7
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s
v
“ 1 /”’” P
/ o
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/ Ve
0
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15, - TURN OFF BASE CURRENT - mA
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FAIRCHILD TRANSISTORS 2N3639 ¢ 2N3640

SWITCHING TIMES - ns

SWITCHING TIMES VERSUS

DELAY TIME VERSUS TURN ON

SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE RISE TIME VERSUS COLLECTOR
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE EMITTER VOLTAGE AND TURN ON BASE CURRENTS
100 3
‘ 'lc < lomA 5 0 ’ / B Vee * Lov v
50 Y gy lgp * 0.5mA B / / / < 50
N 30— Ve = L5V » 8 30}—2 " s ]
i I\ p 4 s |9 | 4 / £ L -
2 \ w— - 7= = S &/ § 2.0 = T
10 \\t'\ : 20\\\ // : 5 20 / /AL 4 WARE SN e 5»&/,,/
¥ \\\ % b‘\( 2 / / -”? g //’ \Qy/ //
>0 g N # ~y £ o = -
5 o] Prliinny g 10// ) S — - s
2.0 lg = igy =~ Dlgy | | // ’ i / / A - mlmA F o .
ey g ol ul
e | 3 J A AL
1.0 2.0 5.0 10 20 50 -50 0 50 100 0.5 1.0 2.0 3.0 4.0 5.0 1.0 2.0 5.0 10 20 50
IC - COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - °C ~ lBl - TURN ON BASE CURRENT - mA ‘C - COLLECTOR CURRENT - mA
PROPAGATION DELAY TIME
VERSUS FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF
COLLECTOR SUPPLY VOLTAGE PROPAGATION DELAY
Vee
10
A S e I
= \ ;tfy R
R AN A —o OUTPUT
g AN P v K be———
I N>
CaopnnoAprtb0—— -t
* |<——— 5 TRANSISTORS ———»’
00 -1.0 -3.0 -5.0 -1.0
VCC - COLLECTOR VOLTAGE - VOLTS lof
TURN ON AND TURN OFF
TEST CIRCUIT
Vec Ve Vin_ R Rg  Rgg g
To Sampling Scope Cond. A-L5V__-6.0V__ +5.0V_1302 5kQ 5kQ = 10mA
Vv Z: > 100kQ Cond. B -4.5V +2.5V  -1.0v 82Q 680Q 1kQ = 50mA
L t ¢ 1.0ns Cond. C_3.0V__-10V___#9.0V_2702 3%Q 5100 ~ 10mA
Pulse Width > 100ns '
Z N 50Q
tr, tf< I.0ns
NON-SATURATED SWITCHING PERFORMANCE
+05V -5V Vi
1k 3100
‘ 0.1 Vour
Wy
50 1.8k FD-700 Vour
_ +20v -
2 ns [division
B

EEmmaaamman
SEMICONDUCTOR
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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 PHYSICAL DIMENSIONS
performance with 700 mW power output at 30 MHz typical. Total switching times are 94 nsec
typical at 300 mA, ,330m)_<~
ABSOLUTE MAXIMUM RATINGS [Note 1] Ceramic ] ko
i MAX.
Maximum Temperatures Al‘xo 5 J
Storage Temperature -55°C to +125°C ” IJ AOOTMIN
EADS : -
Operating Junction Temperature 125°C Maximum %%% ;A_ H “ [I
Lead Temperature (Soldering 1/16'" +1/32", 10 sec time limit) 260°C Maximum

BASE

Maximum Power Dissipation Lead No. 2

EMITTER COLLECTOR
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt Lead No. 1 Lead No. 3
at 25°C Ambient Temperature (Notes 2 & 3) 35 Watt
. . 2N 3641
Maximum Voltages and Current IN3643 2N3642 oo
FLAT
VCBO Collector to Base Voltage 60 Volts 60 Volts
i NOTES: All dimensions in inches
VCEO Collector to Emitter Voltage (Note 4) 30 Volts 45 Volts e et o
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts ‘ Package weight is 0.68 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)
Symbol Characteristic Min. Typ. Max. Units Test Conditions
GPE Amplifier Power-Gain (Note 7) 10 12 dB IC =0 VCE = 15 V
(f = 30 MHz) (Zero Signal)
n Collector Efficiency (Note 7) 60 75 % IC =0 VCE =15 V
(f = 30MHz) (Zero Signal) .
he High Frequency Current Gain (f = 100 MHz) 2.5 Ic - 50 ma Vog = 5.0 V
h. DC Pulse Current Gain 2N3641 2N3642 40 75 120 I = 150 mA V = 10 V
FE (Note 5) C CE
2N3643 100 220 300 IC = 150 mA VCE =10 V
h DC Pulse Current Gain 2N3641 2N3642 15 62 I = 500 mA V = 10 V
FE (Note 5) C CE
2N3643 ’ 25 125 IC = 500 mA VCE =10 V
ton Turn On Time (Note 6) 14 nsec IC ~ 300 mA IBl ~ 30 mA
toff Turn Off Time (Note 6) 80 nsec IC ~ 300 mA, IBl ~ 30 mA
IB2 ~ -30 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 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 143°C/Watt (derating factor of 7.0 mW/°C);
junction-to-ambient thermal resistance of 286 °C /Watt (derating factor of 3.5mW/°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 us; duty cycle = 1%. ) '
(6) See switching circuit for exact values of I ., IBI’ and IBZ'
(@) PIN = 40 mW, Rg = 140 ohms, Ry, = 260 ohms, see test circuit.
BEunangsmiimiinsningna
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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I¢ = COLLECTOR CURRENT — mA

FAIRCHILD TRANSISTORS 2N3641 -2N3642 - 2N3643

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

Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS

COLLECTOR SATURATION VOLTAGE

VERSUS COLLECTOR CURRENT

Vg — COLLECTOR-EMITTER VOLTAGE = VOLTS

Vg = COLLECTOR-EMITTER VOLTAGE ~ VOLTS

BASE SATURATION VOLTAGE
VERSUS COLLECTION CURRENT

g Yoo L T
3 c B " Ig =101
T §' 1.4
8 0.4 |
2 I 8
g 5
z s (
3
E 0. § 1.
g £
z 2 s |
x 0.2 2°C s =
S C
% \7 g 0.6 _—-—‘J
8 v
7o §
3 w 0.4
] —— >
>
L] 0.2
1.0 50 10 50 100 500 1.0 50 10 50 I

I = COLLECTOR CURRENT =~ mA

i¢ = COLLECTOR CURRENT — mA
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- DC PULSE CURRENT GAIN

bee

Symbol Characteristic Min, Typ. Max. Units Test Conditions
BVCBO Collector to Base Breakdown Voltage 60 Volts IC = 10 pA IE = 0
VCEO(sust) Collector to Emitter Sustaining
Voltage (Notes 4 & 5) 2N3641 2N3643 30 Volts IC = 10 mA XB = 0
2N3642 45 Volts IC = 10 mA IB =
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts I. = 0 Ig = 10 upA
Cobo Output Capacitance 8.0 pF Ip = 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 = 500 mA IB = 50 mA
ICES Collector Reverse Current 0.05 LA VCE = 50 V VEB
ICES(65°C) Collector Reverse Current 1.0 LA VCE 50 V Vep =
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS*
2N3641+2N3642 2N3643
ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION
T ; o Yy N o, 500 0,
‘“bl“"; Ty - 55%C Tyt 5% ?E' S o L //// INEL IA-zscW!m‘V/@ \smlA
o5 SAA st/ |
T “0 7T o O SAF” z 10 1 i
,A?q-,.,m» A F /11 ? b“"?i“‘ // / h /"F"
T n 0k ’// £ w /4 S E ":\z“""j/,/ / £ w A LLmA’
T VW g g )/;10’ » g // ™
g ooh__— g L~ . L/ / ]
0.20 A L S g g 2 008 b, L 8
V__ 15 mA 1/ % A g /’/n(m\r_lrﬁl/ I ? .
10 mA A 5w /4 Lo T Tum / ,/ ™
® T lam -
150 | 150 — T 1g+0 150
0 10 20 30 L 50 0.2 0.4 0.6 0.8 L0 ° 10 20 30 LY 50 00 0.2 0.4 0.6 0.8

1.0

Vg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS

PULSE DC CURRENT GAIN
VERSUS COLLECTOR CURRENT

50
T
InE
RN 10v Pe N
S
,Lj«ﬁ
150 v4i
/|
Y
100 bid JL
i
1l
0
" ’L“w\ﬂ'/ N |
V]
L
0.01 0.1 L0 10 100

e -

COLLECTOR CURRENT - mA
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Yie = INPUT ADMITTANCE ~ mmhos

FAIRCHILD TRANSISTORS 2N3641 -2N3642 - 2N3643

TYPICAL ELECTRICAL CHARACTERISTICS

EMITTER TRANSITION AND

OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN TYPICAL POWER IN
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) VERSUS POWER OUT
z 2 I a0 T Q, S
N o | el el /1] L 7‘ S0 L
4 4 Tuned to 15V, A 1A
18 3 ‘ g % [ / l OmwW onl / /1 ,—\!"q ______
I 5.0 Z 1w y4 <
< M 1 E1z 4 4 creter iy
x & s A, . A
g 1 N g 2.0 8; 3 z \"1“\ / 2N 4 v I
5 N 5 o | \ Fyad 7// H WA
2 - 2 ! A
hd \‘w\ Gy S 0.5 k ' 74
3 wo TN 5 -« /1
6o N 0 8 ] = § - . 0\0
X < . & %
- U
200 1o m o T2 50 0w % 0w 10 2 510 : ll:n 20
REVERSE BIAS VOLTAGE — VOLTS I — COLLECTOR CURRENT ~ mA Py - INPUT POWER - mW
30 MC AMPLIFIER TEST CIRCUIT
SHIELD
\
/ \
110-580pF 7
T, 01 .
50Q GENERATOR . g it 5) Pour = 400mW min.
Py = 40mW at N 2 60%
N # \ 2 RFC ’
55-300p| ) "|7-100pF " |7-100pF " |55-300pF 500 LOAD
(b I ——
==.01 32200 | 017
|
|
! o
Ve = 15V
Ty -4 Turns no. 20 Wire, 3" Dia. X 14" Long, Midtapped.
L; and Ly - 4 Turns no. 20 Wire, %" Dia. X 14" Long.
Variable Capacitors are Compression Mica.

INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — COLLECTOR CURRENT —
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT

A ) . v -1 ] L " o gwe
© " // é 3.0 e VgLV % . A 8 P
4;‘3\/ / é g {\‘ 2 'S N =
o " § H w-“' )m%cx 8 n‘,’“}/
» e E F @ E
e, ~ 2 g y-Zd J - /1
pry —= hlew | 4.0f—byg Vg - 10V E = e Vg § 8.0 S
——L1lL 1 z g ] ~ =2 3 1
[y T V— & ! ; H s e Vg * IV 5 SR, bee VeE ’_W_VP_
10 g 2.0p—2xe Yee T 10V — £ N 's 4.0 11 "o ]
b e Vg "1V T N T AT e Y — 1
1] = 0 l I = -60 0 ] |
1.0 2.0 5.0 10 20 50 100 10 2.0 5.0 10 20 50 100 10 2.0 5.0 10 20 50 100 Lo 2.0 5.0 10 2 50
lC = COLLECTOR CURRENT — mA IC ~ COLLECTOR CURRENT — mA ‘C — COLLECTOR CURRENT — mA Ic ~ COLLECTOR CURRENT — mA
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FAIRCHILD TRANSISTORS 2N3641+ 2N3642 * 2N3643

TYPICAL ELECTRICAL CHARACTERISTICS

TYPICAL SMALL SIGNAL CHARACTERISTICS

(F = 1kHz,Vee = 10 VOLTS)

FAIRCHILD

s e e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N3641
2N3642 2N3643
Symbol Characteristic IC = 10 mA 50 mA 10 mA 50 mA Units
ie Input Resistance 460 350 950 880 Ohms
e Output Conductance 55 405 83 660 pmhos
hr e Voltage Feedback Ratio 130 500 205 1500 1(10'6
hfe Small Signal Current Gain 90 97 170 220
SWITCHING TIMES
SWITCHING TIMES VERSUS VERSUS
AMBIENT TEMPERATURE COLLECTOR CURRENT
o " e
fgmmm m_'sl"az'ﬁ
0F—ig ~ Bm Ve BV
|15 ~-30m ,‘s | 100 \\
@ ] © \s
e L1 - 4
: g N
= £ @ N
Y N
)
t
2 — 't N 1 4
r 2 T~
: s T
25 0 ) 50 7 o10 20 50 100 200 500 1000
Ta - AMBIENT TEMPERATURE - °C I¢ = COLLECTOR CURRENT ~ mA
TURN-ON TURN-OFF
TEST CIRCUIT TEST CIRCUIT
+25V - 15V +25V
16y e To Samoling Sc +3V
0 Sampling Scope
0
Rise Time <1.0nsec 0 — J0use | 0.41 500Q TO SAMPLING SCOPE
Pulse Source Input 7 ~ 100k Q RISE TIME < 1.0 nsec
Rise Time <"1.0nsec 50Q  1N3600 INPUT Z ~ 100kQ
= PULSE SOURCE
Zin 50 Q — -
- - RISE TIME < 20nsec = = =
Zin = 509
E e




FT3641-FT3642 - FT3643
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

*P ... 3.0 W AT 25°C CASE TEMPERATURE

450 mW AT 25°C AMBIENT TEMPERATURE
e HIGHGAIN . . . ... 400 mW RF POWER OUT AT 30 MHz
e HIGH BETA . .. ... 100 (MIN) AT 150 mA, 25 (MIN) AT 500 mA
eHGHf,........ 250 MHz (MIN) AT 50 mA
o FAST SWITCHING . . . 60 ns (MAX) t,, AND 150 ns (MAX) t_. AT 300 mA
L]

LOW Vg

0.22 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA

ABSOLUTE MAXIMUM RATINGS [Note 11

Maximum Temperatures
Storage Temperature

—55°C to +125°C

PHYSICAL DIMENSIONS

In accordance with
JEDEC (T0O-105) outline

MAX.
-325p)a.
.240
ol MAX.
b |
|
[ it} i

Operating Junction Temperature 125°C 200

Lead Temperature (Soldering, 10 second time limit) 260°C 100
Maximum Power Dissipation COLLECTOR

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 3.0 Watts

at 25°C Ambient Temperature [Notes 2 and 31 0.45 Watt INDENTATION
FT3641

Maximum Voltages FT3642 FT3643

Vewo  Collector to Base Voltage 60 Volts 60 Volts N e e e

Vero  Collector to Emitter Voltage [Note 4] 45 Volts 30 Volts Packsge is eectrically Non-

Veeo Emitter to Base Voltage 5.0 Volts 5.0 Volts Package weight s 0.66 gram

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
FT13641  FT3642 F13643
SYMBOL CHARACTERISTICS "MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Gpe Amplifier Power Gain (f = 30 MHz) (Note 7) 10 12 10 12 dB Ilc=0 Ve =15V
(zero signal)
7 Collector Efficiency (f = 30 MHz) (Note 7) 60 75 60 75 % lc=0 Vee =15V
(zero signal)
he, High Frequency Current Gain (f = 100 MHz) 25 80 25 8.0 Ic =50 mA Ve =50V
hee DC Pulse Current Gain (Note 5) 40 75 120 100 220 300 lc =150 mA Ve =10V
hee DC Pulse Current Gain (Note 5) 15 62 25 125 lc =500mA V=10V
t, Turn On Time (Note 6) 14 . 60 14 60 ns Ic =~ 300 mA lg; =~ 30 mA
toss Turn Off Time (Note 6) 80 150 80 150 ns lc ~ 300 mA lg, = 30 mA
Iy, ~ —30 mA
NOTES: * Planar is a patented Fairchild process.

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 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 us; duty cycle = 19%.
(6) See switching circuit for exact values of Ic, Isi, and ls2.
(7) Pin =40 mW. See Test Circuit.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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I¢ — COLLECTOR CURRENT — mA

FAIRCHILD TRANSISTORS FT3641 - FT3642 - FT3643

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS TEST CONDITIONS
BVeeo Collector to Base Breakdown Voltage 60 Volts I =104xA lg=0
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5)

(FT3641, FT3643) 30 Voits I =10 mA (pulsed) I3=0

(FT3642) 45 Voits I =10 mA (pulsed) |; =10
BVgso Emitter to Base Breakdown Voltage 5.0 Volts  Ic=0 lg =10 A
Cobo Output Capacitance (f = 1.0 MHz) 8.0 pF le=0 Veg =10V
Veggsat) Pulsed Collector Saturation Voltage (Note 5) 0.13 0.22 Volts  Ic=150 mA Iy =15mA
Vae(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.10 Volts I =150 mA lg =15mA

s Collector Reverse Current 0.05 “A Veg =50V Vg =10
lces(65°C) Collector Reverse Current 1.0 LA Veg =50V Vg =0
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS*
F13641 o FT3642

FT3643

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION
0T T el S » N DEESELS W e XD
?,(@y NER e [T ] A/ ) RS /753 2]
3 v y 25 mA
9. ‘A &S A 4 10 mA
0 o S w»—b.\ < 40 -
0 7 < o < &S L/ / 3 /
q AL y € //‘{ (o & \
’d 05" /‘, L /' \'n\l |t .; Q.\h‘“ / = I
Pt z , — 2 AL g / g€ 0 o
A 0. 3 Laad P -
/ & g s Y 3 ’_’v_/’
Bl // S T |= LA 7 z =
om s 2
2 .20 mA 1 § - . g = B0k §
— 15 mA o ,/ 3 // 3 . |_— % nA /// 3 /
1 / 1 "1 1
" 10 n;A L1 / l‘-’ 10 L 1 /r_ .04 mA / R 100 —
ot /
.05 mA 0.02 mA
n' 150 150 ) 150 \ 150
0 10 2 30 © 50 0.2 0.4 0.6 0.8 T.0 10 2 0 © 50 0 0.2 0.4 0.6 0.8 1.0

Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER

COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

VOLTAGE = VOLTS

Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS

BASE SATURATION VOLTAGE
VERSUS COLLECTION CURRENT

0.5 L6 TTT
2 le=101 .
g c .8 “ ic-101
. 2 14
8 0.4 [
= 3
g = 12
=1
& o3 K
z g 1o
& =
2 = A
2 2 0.8 !
€ 0.2 Tp- 5 5 [Ny
5 ) # | =T
] 3 0.6
S |
o0l 3
3 % 0
2, k:
S
>0 0.2
1.0 5.0 10 50 100 500 1.0 5.0 10 50 100

I¢ = COLLECTOR CURRENT — mA

*Single Family Characteristics on Transistor Curve Tracer.

IC — COLLECTOR CURRENT — mA
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500

= DC PULSE CURRENT GAIN

heg

Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS

PULSE DC CURRENT GAIN

VERSUS COLLECTOR CURRENT

“OmIX
Ve + 10V A
. /| \
>
150 K
P //
Y
U
100 /'
AT
Vv ﬂﬁ N
1368 ™
50/ 35>
1
-
0
0.01 0.1 1.0 10 100 500

Ic - COLLECTOR CURRENT - mA



FAIRCHILD TRANSISTORS FT3641 - FT3642 - FT3643 —I

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT AND OUTPUT

Yie = INPUT ADMITTANCE ~ mmhos

CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN TYPICAL POWER IN
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) VERSUS POWER OUT
’ ” el Ye I /] T T
oo % | 3 rn- 3 Mz S \rd:, A
o1 NI e
o T 5.0 B3\ L/ { g 10 7 2Lt AN
h ¢ : I 5"515 N Af g A A A
g 7 g 29 §~ £ £ =70 M 8 W wy
= N g \ 200 MHz Z t ; 7
g N, g 10 50 Mz £ £ CAAT
g o= " 5 L \ 4 3 — [
e N T os " //
’\h. 0 ;6 D 1 n.g 200 - 0\(\-—— -
6.0 -y & y
T * Q@ '\@ ‘@ ~ - ~Heat sink
’ 1 lrlecommenﬂea
2.0~ 15 m ™ B T X ¥ R R R T 1o % 5 10 70
REVERSE BIAS VOLTAGE — VOLTS 1¢ =~ COLLECTOR CURRENT — mA Pyy - INPUT POWER - mW
30MHz AMPLIFIER TEST CIRCUIT
SHIELD
\
110-580pF \
-580pF 4~
7 T L L, .014F .
50Q GENERATOR ] ) {¢ (0) Poyr = 400mW min.
Py = 40mW , " \ . - atn260%
;_ RFC . R
55-300pF| \ 7-100pF |7-100pF {55-300pF 50Q LOAD
| ,
-T—,mﬂ; $ 220Q i =R.014F
|
|
! o
Vee =15V v
Ty - 4 Turns no. 20 Wire, %' Dia. X 14" Long, Midtapped. Rg = 140Q, RL = 2600 as seen by transistor.
Ly and Ly - 4 Turns no. 20 Wire, %" Dia. x 14" Long.
Variable Capacitors are Compression Mica.

INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE - OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT COLLECTOR CURRENT
(OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) (QUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT)

1+ 125 Mz 4 m;'-lzs'mml ll s o t-128 M ” 1+ 175 iz
- 8 +——+ 2
. // E sl VCE'I,OVI IE ‘ % 3 "
AL A g N £ T FA
M N H ] et B b Ve v
Ye, | g = ; /1
by o« o . =
e Veg - 1v_| Byl -ty veg v g AL o Y 2 . Ny
[ — Ve ] & 1 5 e Vor IV 5 o g Vs "%
R . TR Sl = E ™ s 0 = Nov
g7 "Jre‘ Vce' lov ? © M T 30 VCE- ]
: S oL 111 S =111 |
1.0 2.0 5.0 10 2 50 100 1.0 2.0 5.0 10 20 50 100 L0 2.0 5.0 10 2 50 100 Lo 2.0 5.0 10 20 50
IC ~ COLLECTOR CURRENT — mA ’C ~ COLLECTOR CURRENT — mA e — COLLECTOR CURRENT — mA e~ COLLECTOR CURRENT — mA
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FAIRCHILD TRANSISTORS FT3641 - FT3642 - FT3643

TYPICAL ELECTRICAL CHARACTERISTICS

TYPICAL SMALL SIGNAL CHARACTEkISTICS
(f = 1 kHz, Ve = 10V)

FT3641 « FT3642

FT3643

Symbol Characteristic le=10mA 50 mA 10mA 50mA  Units
hie Input Resistance 460 350 950 880 Ohms
hoe Output Conductance 55 405 83 660 umhos
fro Voltage Feedback Ratio 130 500 205 1500 x10-¢
hie Small Signal Current Gain 90 97 170 220
. SWITCHING TIMES
SWITCHING TIMES VERSUS YERSUS
AMBIENT TEMPERATURE COLLECTOR CURRENT
100 T 140 DA
et Mgy * lgy =&
Ie = 300mA m_v'” 'Z/ 10
80—1g, ~ 30mA = cc N
—'BZ = -30mA ) 100 \\
o — N
2 | — s ® N
: ‘ \
g © g L] N
= H |
)
t
2 Lt ¢', » i
tg "1;\4 —
?25 0 5 50 ‘ 15 10 20 50 100 200 500 1000
TA - AMBIENT TEMPERATURE - °C 'C ~ COLLECTOR CURRENT — mA
TURN-ON TURN-OFF
TEST CIRCUIT TEST CIRCUIT
+25V -15v +25V
16V p2ns T amoling S +31V
° R<i)se ::fnlenil S‘fs 10us 0.47pF 5009 TO SAMPLING SCOPE
vy 0 — < 1.0ns
Pulse Source Input Z ~ 100k Q RISE TIME .
Rise Time < 1.0ns 50Q  1N3600 INPUT Z =~ 100kQ
Z. =500 PULSE SOURCE
m - = —
RISE TIME < 20 ns = = =
Zipn =50Q
L
B

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N3644 - 2N3645
PNP HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications

. PHYSICAL DIM
at current levels up to 500 milliamperes. Their high beta, high fT at high current and high ENSIONS

LVCEO’ make them ideal for use as line drivers and memory applications.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature -55°C to +125°C

Operating Junction Temperature +125°C Maximum 3 LEADS—" o

Lead Temperature (soldering, 10 sec time limit) +260°C Maximum 07601A.
Maximum Power Dissipation 2N3645 2N3644

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 0.7 Watt

Emitter—

at 25°C Free Air Temperature (Notes 2 & 3) 0.3 Watt 0.3 Watt

Maximum Voltages

VeBo Collector to base Voltage ’ -60 Volts -45 Volts

Veogo Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts

VEBO Emitter to Base Voltage -5.0 Volts -5.0 Volts TS

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hFE DC Current Gain 40 170 IC = 100 pA VCE =-10 V
hFE DC Current Gain 80 200 Ic = 1,0 mA VCE =-10 V
hFE DC Pulse Current Gain (Note 5) 100 270 IC = 10 mA VCE =-10 V
hFE DC Pulse Current Gain (Note 5) 115 160 300 Ic = 50 mA VCE =-10 V
hFE DC Pulse Current Gain (Note 5) 100 150 300 IC = 150 mA VCE =-10 V
hFE DC Pulse Current Gain (Note 5) 20 50 IC = 300 mA vCE =-2,0 V
hfe High Frequency Current Gain (f = 100 Mc) 2.0 2.50 IC = 20 mA VCE =-20 V
Cobo Common Base Output Capacitance 4.5 8.0 pf IE = VCB =-10 V
Cibo Common Base Input Capacitance 15 25 pf IC = VEB =-0.5V

Additional Electrical Characteristics on page 2

NOTES: ’

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

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

(3) These ratings give 2 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-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 usec; duty cycle = 1%.

(6) See switching circuit for exact values of IC ) IBl’ and IBZ‘

| RCHI

: 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 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 Io = 150 mA Ip = 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 Io = 50 mA Iy = 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 Iy = 30 mA
BVEBO Emitter to Base Breakdown Voltage -5.0 Voits IC =0 IE = 10 pA
BVepo Collector to Base Breakdown Voltage 2N3645 -60 Volts Io =100 pA Iy =0 o
2N3644 -45 Volts i
t(m Turn On Time (Note 6) 30 40 nsec IC ~ 300 mA IBl ~ 30 mA
tOff Turn Off Time (Note 6) 65 100 nsec IC ~ 300mA, IBl * 30 mA, IBz ~ -30mA
ICES Collector Reverse Current 2N3645 35 nA VCE= -50 V VBE =0
2N3644 35 nA VCE= =30 V VBE = 0
ICES Collector Reverse Current (+65°C) 2N3645 2.0 LA VCE= -50 V VBE = 0 '
2N 3644 . 2.0 LA VCE =-30 V VBE = 0
TYPICAL ELECTRICAL CHARACTERISTICS
# COLLECTOR CHARACTERISTICS = COLLECTOR CHARACTERISTICS*
20 —pr— ~500 —T—
AW AVAVA || NEWSZ P
VS | Lo
< -6} V4 = -400 e =
N // N A ] é //// L e
E " {/ ,Q‘“u // / E » W// oh //‘
3 (j d / H 7 13 —1]
g e 3 4 .0
2 8.0 4 ,// / g -0 /I;T I ——
§ ( L—10.02 8 ‘A .2,0'“\ et
® -4.0 ’ © oo =
i  Zaun
I 1g=0 ‘ -0
% % 5 0 T "0 04 08 L2 L6 20
Vgg - COLLECTOR EMITIER VOLTAGE - VOLTS Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS
) DC PULSED CURRENT GAIN
BASE CHARACTERISTICS « VERSUS COLLECTOR CURRENT
-500 : T 300
Ty 5C |-gompA— ] | l\IIH I Hlolv | H
I - = -5 o
“30mA — \,\' N -50m:A é o e
" S z AT T T TN
- -20mA i N -60mA E LA 5°C
5 o N - AT TN
3 Ig = -1omA = /" Lt N
g g P
3 a0 S
S l g //
' = 4
© / 8
-100 I .60
0 0
0 0.4 0.8 L2 L6 20 .00 -0.00 0.1 -LO -0 -100 -500
Vg - BASE EMITTER VOLTAGE - VOLTS I¢ - COLLECTOR CURRENT - mA
* Single family characteristics on Transistor Curve Tracer.
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Veglsat) - COLLECTOR EMITTER SATURATION VOLTAGE - VOLTS

I¢gps - COLLECTOR REVERSE CURRENT - pA

C - CAPACITANCE - pf

FAIRCHILD TRANSISTORS 2N3644 - 2N3645

TYPICAL ELECTRICAL CHARACTERISTICS

PULSED COLLECTOR SATURATION
VOLTAGE VERSUS COLLECTOR

CURRENT
T
T
- IC =10 IB
-0.1 /
- 65°C
-0.05
_25°C
-0.01
-1.0 -10 -100 =500

Ic - COLLECTOR CURRENT - mA

COLLECTOR REVERSE CURRENT
VERSUS REVERSE BIAS VOLTAGE

T
EAPRY
Ty = 25°C

0 -10 -20 -30 -4 =50 -60
Vg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

INPUT AND OUTPUT CAPACITANCES
VERSUS REVERSE BIAS VOLTAGE

2 I
x‘;}{ |
> -
o N
16— 0-\1“”0)
a,
e,
\‘%éa 44/52(
12 > 0[/7,0 T
&< Zd
0 C A
RN
8.0 \4’0{
N
4.0 \\
™ N
0
0.1 1.0 -10 50

REVERSE BIAS VOLTAGE - VOLTS

Pill.SED BASE SATURATION
. VOLTAGE VERSUS COLLECTOR

CURRENT
e 13
g BT
AR PR (T
g /
g i1 4
>
z /
o
£ ///
EREN) »
b Pd
(-4
£ Y %
3 7 - ]
9 " b”/
2 Pt
2 05
R 10 “100 500

I¢ - COLLECTOR CURRENT - mA

COLLECTOR REVERSE CURRENT
VERSUS AMBIENT TEMPERATURE

10

P

% L=

.
= 7//
£ L, 7
3 L %
g \\(,‘v}%"
> N
& A N
o
o
2 0.1/A
74
(=]

‘L’J
_O

.01

0.0 50 75 100

Tp - AMBIENT TEMPERATURE - °C

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (fy)

. \
w /
g -10 \
>
& 5.0 N
é mc__{[
= 20 \L /1
g N /
H Lo .17‘“//
/
3 \ 150mc ARl
[=3
(=]
"
/
L2 50mc 75mc 100mc 75mc 50mc
-0.1 Ll | | |
-0.1 -1.0 -10 <100 -500

I - COLLECTOR CURRENT - mA
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FAIRCHILD TRANSISTORS 2N3644 « 2N3645

SMALL SIGNAL CHARACTERISTICS
5.0 £ 13 © 15
E . | g Pre Q »y 'cl' 10 mA
D Die ool A o T vgge 10w
= 2.0 h "o L2 "/ie_ :“ 1.3 N
: : \\\ v | re :‘-‘ Nye and oy /)d ; L2 // Mo
2 e = \ T ES e h
S LOF—hy, ERERS! Poe L1 L re
2 ///’ E \ l/ E 1.0 Noe / poem"1
Eos/n/ e 2 N1 z T | /] "
< 92 Mg I & 10 ] 0.9 e A/
£ | § o : 0.8 /
S Veg® -0V & me L/ 5 h‘e/ﬁ fe
Z 0.2}—hge Ta=2°C | ] 8 09 // 2 o1
& & /e Ic =-10 mA E L /
E g / T, - | g 0
Y S o8 L 05
S0 -2.0 -50 -0 -2 -50 g -4.0 -8.0 . 12 -16 20 s -4 -2 0 4 60 8 100
Ic - COLLECTOR CURRENT - mA 5 Veg - COLLECTOR VOLTAGE - VOLTS Ty - AMBIENT TEMPERATLRE - °C
h PARAMETERS (f =1 kc)
Symbol Min. Typ. Max. Units Test Conditions
Input Resistance 480 2000 ohms I, = 10mA \% =-10 V
ie C CE
hoe Output Conductance 80 1200 umbhos IC = 10 mA VCE =-10 V
hre Voltage Feedback Ratio 162 1500 x10'6 IC = 10 mA VCE =-10 V
hfe . Small Signal Current Gain 100 Ic = 10 mA VCE =-10 V
TYPICAL ELECTRICAL CHARACTERISTICS
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS RISE TIME VERSUS COLLECTOR
COLLECTOR CURRENT AMBIENT TEMPERATURE AND TURN ON BASE CURRENTS
500 T — 100 —— -50 I 7
= . m e & 300mA
5 e " 101g) " 101g, ] g~ I32~I30mA L1y - 25°C /1A
L Ve Veg - o) = Vee = -lsv ‘/ /
200 .20 %
5 N g s =
b \ . // ] 10 ,/ //
o 100 Qa 3 .
=T ) AR : )
g i g z ol
ESNSw N : KL e E sog A
= r = I~ / —— ] FYy” |
AN N 3 o 2 skt /
» \\§ tr }/ 'm_.z 0/‘/ d
-l - | L
10 Y ‘Ir i o=
0 20 0 100 -200 500 150 50 100 150 T 50 100 -200 500
Ic - COLLECTOR CURRENT - mA Tp - AMBIENT TEMPERATURE - °C Ig - COLLECTOR CURRENT - mA
Ton AND Torg TEST CIRCUIT
-30V
4.0V
30
0.47 Vout
TO SAMPLING
330 68 OSCILLOSCOPE
ty <lnsec
PULSE GENERATOR 1.0 140 Zjy 20.1M0
ViN = -9V cm— o ” AN
ty, tg<6nsec
P.W. = 0.5pusec 75
le =50Q 500pf
1L
= il =
Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied.
.

FAIRCHILD

L
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FT3644 - FT3645
PNP HIGH-CURRENT SWITCHES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

/

e HIGH POWER DISSIPATION . ...... 3.0 WATT AT 25°C CASE TEMPERATURE
e HIGHVOLTAGE . . . ........... 45V AND 60 V LV PHYSICAL DIMENSIONS
* BROAD CURRENT RANGE ........ 100 £A TO 300 mA S o outime
¢ HIGH GAIN BANDWIDTH PRODUCT . . . 250 MHz (TYP) f;
o LOW SATURATION VOLTAGE . . . .. .. 400 mV (MAX) AT I = 150 mA 325
| 240
ABSOLUTE MAXIMUM RATINGS (Note 1) M’jx
Maximum Temperatures T
Storage Temperature —55°C to +125°C 500 MIN.
Operating Junction Temperature . +125°C
Lead Temperature (soldering, 10 second time limit) +260°C
Maximum Power Dissipation (Notes 2 and 3) ‘izg
Total Dissipation at 25°C Case Temperature 3.0 Watt '
at 25°C Free Air Temperature 0.45 Watt COLLECTOR
Maximum Voltages F13645 -FT3644
Veso Collector to Base Voltage —60 Volts —45 Volts INDENTATION
Veeo Collector to Emitter Voltage (Note 4) —60 Volts —45 Volts
Viso Emitter to Base Voltage —5.0 Volts —5.0 Volts

NOTES: Alf dimensions in inches
Leads are gold-plated nickel
Package is electrically Non-
conductive material
Package weight is 0.66 gram

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 40 170 Ic =100 A Ve =—10V
hee DC Current Gain 80 200 Ic=10mA Vee =—10V
hee DC Pulse Current Gain (Note 5) 100 270 Ic =10mA Ve =—10V
hee DC Puise Current Gain (Note 5) 115 160 300 Ilc=5mA  V=-—10V
hee ,  DCPulse Current Gain (Note 5) 100 150 300 Ic =150 mA Vep =—10V
hee DC Pulse Current Gain (Note 5) 20 50 ‘ Ic =300 mA Ve =—5.0V
P High Frequency Current Gain (f = 100 MHz) 20 25 Ic =20 mA Vg =—20V
Cep Collector to Base Capacitance 4.5 8.0 pF = Vep=—10V
Cet Emitter to Base Capacitance 15 25 pF o= Vgg=—05V
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 iconductor 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 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>