2N4026 THROUGH 2N4029

PNP HIGH-VOLTAGE GENERAL PURPOSE AMPLIFIERS

FEATURES

¢ HIGH BETA--100-300 @ 100 mA

o HIGH VOLTAGE- -60 AND 80 VOLTS LVcco

o LOW Vc: (SAT) - - 1.0 VOLT (MAX) @ 1.0 A

e EXCELLENT BETA LINEARITY FROM 100 »A TO 500 mA

ABSOLUTE MAXIMUM RATINGS [Note 1]

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

SILICON PLANAR*|| E

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

PITAXIAL TRANSISTORS

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

230
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500 MIN
019
‘016014 |] ﬂ ”AJ

Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 2.0 Watts
at 25°C Free Air Temperature [Notes 2 and 3] 0.5 Watt
Maximum Voltages 2N4026 2N4027
2N4028 2N4029 . p
Veso  Collector to Base Voltage —60 Volts —80Volts \/é 2
Vero  Collector to Emitter Voltage [Note 4] —80 Volts —80 Volts 93¢ 938
Veso  Emitter to Base Voltage ~5.0 Volts —5.0 Volts NOTES: All dimensions in inches
Leads are gold-plated kovar
Gate internally connected to case
Package weight is 0.43 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)
2N4026 2N4028
SYMBOL CHARACTERISTICS 2N4027 2N4029
Min.  Typ. Max. Min.  Typ. Max.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 30 80 75 150 le =100 A Vee= —5.0V
hee DC Pulse Current Gain [Note 5] 40 80 120 100 160 300 lc=100mA Vce= —5.0V
hee DC Pulse Current Gain {Note 5] 25 60 70 110 le=500mA Ve = —50V
hye DC Pulse Current Gain [Note 5] 15 {2N4026 only) 40 (2N4028 only) le =1.0A Ve: = —5.0V
hee DC Pulse Current Gain [Note 5] 10 (2N4027 only) 25 (2N4029 only)™ le=10A ~ Ve= —-50V
hee (—55°C) DC Pulse Current Gain [Note 5] 15 50 40 100 le=100mA Ve = —~5.0V
hs. High Frequency Current Gain 1.0 15 4.0 15 20 50 le=50mA Vee= —10V
(f = 100 MH2)
Cobo Common-Base, Open-Circuit 15 20 15 20 pF le=0 Voo = —10V
Output Capacitance
Cibo Common-Base, Open-Circuit 75 110 75 110  pF le=0 Ves = =05V
Input Capacitance
ton Turn On Time [Note 6] 30 100 23 100 ns lc = 500 mA, ls, =~ 50 mA
t, Storage Time [Note 6] 150 350 175 350 ns lc = 500 mA, | =~ 50 mA,
e =~ —50mA
t Fall Time [Note 6} 25 50 22 50 ns le = 500 mA, |y =~ 50 mA,
l =~ —50mA

*Planar is a patented Fairchild Process.

 —————— |
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029

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

2N4026 2N4027
SYMBOL CHARACTERISTICS 2N4028 2N4029

Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS
Ve (sat) Collector Saturation Voltage [Note 5] —0.1 —0.15 —01 -015 Volts 1lc=150mA 1z =15mA
Ve (sat) Collector Saturation Voltage [Note 5] -025 -05 —-025 -05 Volts lc =500mA [, =50mA
Ve (sat) Collector Saturation Voltage {Note 5] -05 -10 Volts lc =1000mA |: = 100 mA
Ve (sat) Base Saturation Voltage [Note 5] -08 -09 —08 —-09 Volts Ic=150mA 1s=15mA
Vie (sat) Base Saturation Voltage [Note 5] -11 -095 -11 Volts lc=500mA [;=50mA
Ve (sat) Base Saturation Voltage [Note 5] -1.05 -1.2 Volts Ic=1000mA Iz = 100mA
BVcio Collector to Base Breakdown Voltage —60 —80 Volts le=0 le =10 4A
BVeso Emitter to Base Breakdown Voltage =~ —5.0 -5.0 Volts lc=0 le =10 4A
Vero (sust) Collector to Emitter Sustaining -60 -80 Volts Ic = 10mA k=0

Voltage [Notes 4 and 5] (pulsed)

leso Collector Cutoff Current 0.2 50 nA le=10 Ver = =50V
leso Collector Cutoff Current 0.2 50 nA le=0 Ve = —60V
lcso (150°C) Collector Cutoff Current 0.2 50 uA =0 Ver = =50V
leso (150°C) Collector Cutoff Current 0.25 50 A le=10 Ves = —60V

(See notes on back page)

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4026 AND 2N4027
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4028 AND 2N4029

COLLECTOR CHARACTERISTICS*
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TYPICAL ELECTRICAL CHARACTERISTICS (All Types)
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029

TYPICAL ELECTRICAL CHARACTERISTICS (All Types)
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Ton AND Togf TEST CIRCUIT

TO OSCILLOSCOPE
INPUT Z >100kQ
tr =10ns

oL

PULSE SOURCE

t', tf <20ns
Z|N = 50Q
PW = 10us

DUTY CYCLE <2%

NOTES:

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

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of 11.4 mW/°C); junction-to-ambient thermal
resistance of 350°C/Watt (derating factor of 2.85 mwW/°C).

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 us; duty cycle = 1%.
(6) See switchibng circuit for exact values of ¢, 1y, and Ig,.
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2N4034+2N4035
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION ~ The 2N4034 and 2N4035 are High-Gain Silicon PNP Transistors suitable for a PHYSICAL DIMENSIONS
wide range of applications including fast high-voltage switching, low noise, low-current requirements, and in accordance with
high-gain RF applications. Key performance parameters are: typical maximum available gain of 27 db JEDEC (TO-18) outline
at 100 Mc, low- and high-frequency noise figures of 3.5 db, andturn-onandturn-offtimes of 40 and 150 nsec 230,
respectively. 1950 209014

.030 Io

ABSOLUTE MAXIMUM RATINGS (Note 1) s““"'ufx. ,1‘70

Maximum Temperatures ) Plane | /J‘ H [
Storage Temperature -65°C to +200°C
Operating Junction Temperature 200°C l]
Lead Temperature (Soldering, 60 sec Time Limit) 300°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt
at 25°C Ambient Temperature ‘(Notes 2 and 3) 0.36 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage -40 Volts
VCEO Collector to Emitter Voltage (Note 4) -40 Volts
vEBO Emitter to Base Voltage -5.0 Volts
I Collector Current * 100 mA NES:QEEE&':E:J..M..
Package weight 15 0 43 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N4034 2N4035
Symbol ) Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
hpp DC Current Gain 20 50 70 100 Ic = 10 pA VCE =-1.0 V
hpp DC Current Gain 50 90 140 180 IC = 100 pA vCE =-1.0 V
hep DC Pulse Current Gain (Note 5) 70 150 200 150 200 300 Ic = 10 mA vCE =-1.0 V
hFE DC Pulse Current Gain (Note 5) 15 30 30 60 IC = 50 mA vCE =-10V
VCE(sat) Collector Saturation Voltage (pulsed, Note 5) -0.2 -0.3 -0.2 -0.3 Volts IC = 50 mA IB = 5.0 mA
VCE(sat) Collector Saturation Voltage (pulsed, Note 5) -0.1 -0.14 -0.1-0.14 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 Voits IC = 10 mA lB = 1.0 mA
VCEo(sust) Collector Emitter Sustaining Voltage -40 -40 Volts IC = 10 mA IB =0
(Notes 4 and 5) L N R (pulsed)
T g, High Frequency Current Gain 4.0 5.5 45 6.0 I = 10 mA Voo =-20 V
(f = 100Mc)
cobo Output Capacitance 2.2 3.5 2.2 3.5 pf IE =0 VCB =-10 V
Cibo Input Capacitance 4.0 5.5 4.0 5.5 pf IC =0 VEB =-0.5V
NF Noise Figure (f = 100Mc) 3.5 6.0 3.5 6.0 db I = 1.0 mA vCE =-5.0 Vv
Rs = 100 @ BW = 15 Mc
rb'c c Collector Base Time Constant (f=80Mc) 40 40 psec Ic 10 mA vCE =-20 V
on Turn On Time (Note 6) 20 40 20 40 nsec IC =~ 50 mA, IBl ~ 5.0 mA
toif Turn Off Time (Not_e 6) 95 150 95 150 nsec IC ~ 50 maA, IB 1~ IB 2 ~ 5.0mA
NOTES:

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

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175°C/Watt (derating factor of 5.71mW/C); junction-to
ambient thermal resistance of 500°C/Watt (derating factor of 2.06 mW/°C).

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
(6) Seg switching circuit for exact values of IC’ IB 1 and IB 2

e
FAIRCHILD
R RRI e

SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N4034 « 2N4035 '

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

2N4034 2N4035
Symbol Characteristic Min, Typ. Max. Min, Typ. Max. Units Test Conditions
hFE DC Current Gain 60 100 150 200 IC = 1.0 mA VCE =-1,0 V
hFE(-SS‘C) Pulse Current Gain (Note 5) 30 60 70 100 IC = 10 mA vCE =-1.0 V
VCE(sat) Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 Volts IC = 1.0 mA IB = 0.1 mA
VBE(sat) Base Saturation Voltage (pulsed, Note 5) -0.88 -1.1 -0.88 -1.1 Volts Ic = 50 mA lB = 5.0 mA
VBE(sat) . Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 Volts lc = 1.0 mA IB' = 0.1 mA
'ICES » Collector Reverse Current 15 15 nA VCE =-30 V vBE = 0
ICES(+125 C) Collector Reverse Current 15 15 uA vCE =-30 V VBE = 0
BVCBO Collector to Base Breakdown Voltage -40 -40 Volts IC = 10 uA IE = 0
BVCES Collector to Emitter Breakdown Voltage -40 -40 Volts IC = 10 uA VBE = 0
BVEBO Emiitter to Base Breakdown Voltage -5.0 -5.0 Volts IC = 0 IE = 10 uA
SWITCHING TIME TEST CIRCUIT
Ve = =30V
5958
To Sampling Scope
Rise Time < 1 nsec
input Z =100 KQ
SMALL SIGNAL CHARACTERISTICS (f=1 Kc)
2N4034 2N4035
Symbol Characteristic Min. Max, Min. Max. Units Test Conditions
hie Input Resistance 1.0 8.0 4.0 12 KQ IC = 1.0 mA VCE = 10V
hoe Output Conductance 2.0 24 8.0 40 umho IC = 1.0 mA VCE = 10V
-4
hre Voltage Feedback Ratio . 3.0 4.0 x10 IC = 1,0 mA Veg = 0V
hfe Forward Current Transfer Ratio 50 300 150 450 IC = 1.0 mA VCE = 10V




2N4046 - 2N4047
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES

SILICON PLANAR* EPITAXIAL TRANSISTORS

® HIGH SPEED . ..........t,=35ns(MAX) AT 500 mA
Peernaseana t.+; = 65 ns (MAX) AT 500 mA
e HIGH VOLTAGE . . .. .... + « LVego = 30 V (MIN) (2N4046) OR 50 V (MIN) (2N4047) PHYSICAL DIMENSIONS
CHIGHGAIN . ........ « « « hgg =30 (MIN) AT 500 mA, 1.0V in accordance with
. « v« heg =25 (MIN) AT 1.0, 5.0 V JEDEC(TOS)cutine
o LOW SATURATION VOI.TAGE « « « Vce(sat) = 0.65 V (MAX) AT 800 mA Brow. lom.
« Vg(sat) = 0.75 V (MAX) AT 1.0A 0
3 34
i
ABSOLUTE MAXIMUM RATINGS (Note 1) s TT1
LEA 1.5 MIN.
Maximum Temperatures Frovell I
Storage Temperature —65°Cto 4-200°C
Operating Junction Temperature +200°C Maximum 100 2 e
Lead Temperature (Soldering, 60 second time limit) +-300°C Maximum N e cotctr
SN
Maximum Power Dissipation (Notes 2 and 3) \ & g
Total Dissipation at 25°C Case Temperature 3.5 Watts e X
at 25°C Ambient Temperature 0.8 Watt N4 N
028 .0
Maximum Voltages and Current 2N4046 2N4047 OTES At i e
Vero Collector to Base Voltage 50 Volts 80 Volts i eodion:
Vees Collector to Emitter Voltage 50 Volts 80 Voits
Veeo Collector to Emitter Voltage (Note 4) 30 Volts 50 Volts
Veso Emitter to Base Voltage 6.0 Volts 6.0 Volts -
le DC Collector Current 500 mA 500 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N4046 2NA047
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Vceo(sust)- - Collector to Emitter Sustaining Voltage 30 50 Volts 1. = 10 mA (pulsed) lg="0
Vee(sat)  Collector Saturation Voltage (Note 5) 05 0.75. 06 095 Volts I = 1000mA(pulsed) I = 100 mA
Ver(sat) Collector Saturation Voltage (Note 5) 03 042 04 052 Volts I =500 mA (pulsed) I; = 50 mA
t., Turn-on Time (Note 6) 18 35 18 35 s I ~ 500 mA Ig, ~ 50 mA
tog Turn-off Time (Note 6) 45 60 45 60 ns I, ~500mA, Iy, ~ 50 mA
lg, ~ —50 mA
hee High Frequency Current Gain (f = 100 MHz) 25 45 25 45 lc =50mA Vee=10V
Cobo Common Base, Open Circuit Output Capacitance 60 12 48 10 pF le=0 Veg =10V
Ciro Common Base, Open Circuit Input Capacitance 40 55 40 55 pF le=0 Ve =05V
*Planar is a patented Fairchild process.
—— |
FAIRCHILD
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FAIRCHILD TRANSISTORS 2N4046 - 2N4047
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N4046 2N4047
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 40 9% 150 40 90 150 lc=100mA V=10V
hee DC Pulse Current Gain (Note 5) 30 50 20 45 I =500 mA Ve =10V
hee DC Pulse Current Gain (Note 5) 30 65 30 60 lc=300mA V=10V
hee DC Pulse Current Gain (Note 5) 25 65 15 65 lc=1000mA V. =50V
hee DC Pulse Current Gain (Note 5) 20 60 20 60 lc =10 mA Ve =10V
hee DC Pulse Current Gain (Note 5) 20 45 15 40 Ic = 800 mA Ve =20V
Veg(sat) Collector Saturation Voitage (Note 5) 011 0.25 019 0.25 Volts lc =10mA lp=10mA
Vee(sat) Collector Saturation Voltage (Note 5) 013 0.2 021 0.26 Volts lc =100 mA ly=10mA
Vee(sat) Collector Saturation Voltage (Note 5) 0.22 032 031 04 Voits I =300 mA l;=30mA
Ve (sat) Collector Saturation Voltage (Note 5) 04 0.65 05 08 Volts 1. =2800mA ;=80 mA
Vie(sat) Base Saturation Voltage (Note 5) 0.64 0.76 0.64 0.76 Volts I =10mA lp=10mA
Vge(sat) Base Saturation Voltage (Note 5) 075 0.6 075 086  Volts I.=100mA lg=10mA
Vge(sat) Base Saturation Voltage (Note 5) 083 11 089 1.1 Voits 1o =300 mA lp=30mA
Vge(sat) Base Saturation Voitage (Note 5) 09 095 12 09 095 1.2 Volts lc = 500 mA Iy =50mA
Vie(sat) Base Saturation Voltage (Note 5) 1.0 15 1.0 1.5 Voits lc =800mA lg =80 mA
Vge(sat) Base Saturation Voltage (Note 5) 11 17 11 17 Volts 1o=1000mA I3 =100 mA
lcso Collector Cutoff Current 025 L7 uhA le=0 Veg =40V
lceo Collector Cutoff Current 033 17 uh lg=0 Vg =60V
lcpo(4+85°C)  Collector Cutoff Current 25 120 .} le=0 Vg =40V
lcgo(+85°C)  Collector Cutoff Current 25 120 uA le= Veg=60V
BVcso Collector to Base Breakdown Voltage 50 80 Volts 1-=104A ;=0
BVegs Collector to Emitter Breakdown Voltage 50 80 Volts I.=104A Vge =0
BV Emitter to Base Breakdown Voltage 6.0 6.0 Volts 1-=0 le=104A

TYPICAL ELECTRICAL CHARACTERISTICS
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DC PULSED CURRENT GAIN
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FAIRCHILD TRANSISTORS 2N4046 - 2N4047

-

BASE CHARACTERISTICS

TYPICAL ELECTRICAL CHARACTERISTICS
2N4046 - 2N4047

BASE CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4046 - 2N4047

-

DELAY TIME VERSUS TURN ON
BASE CURRENT AND REVERSE
BASE EMITTER VOLTAGE

TYPICAL ELECTRICAL CHARACTERISTICS
2N4046 - 2N4047

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

STORAGE TIME VERSUS TURN ON
_ AND TURN OFF BASE CURRENTS
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"l - TURN ON BASE CURRENT - mA

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENTS

mA

|Il ~ TURN ON BASE CURRENT - mA |gl - TURN ON BASE CURRENT - mA

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

1g, - TURN ON BASE CURRENT - mA

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

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

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

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C). Junction to ambient thermal
resistance of 219°C/Watt (derating factor of 4.56 mW/°C).

(4) Ratings refer to a high-current point where coliector to emitter voltage is lowest.

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

(6) See switching circuit for exact value of Ic, Isi, and Isz.
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HIGH BREAKDOWN --80 VOLT LVceo
o MAXIMUM COLLECTOR CURRENT --3.0 AMPS.

HIGH FREQUENCY - - f; = 30 Mc Min.

LOW V¢ (sat) -~ 1.0 V Max. @ 2.0 AMPS,

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures
Storage Temperature
Operating Junction Temperature
Lead Temperature (Soldering, 60 sec time limit)

Maximum Power Dissipation

2N4075 * 2N4076
NPN HIGH-POWER, HIGH-VOLTAGE TYPE

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

SECONDARY BREAKDOWN RATING -- 17 WATTS @ Tc = 100°C
ISOLATED COLLECTOR - - NO INSULATING HARDWARE REQUIRED

WIDE BETA SPECIFICATION - - FROM 100 mA TO 2.0 AMPS.

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

PHYSICAL DIMENSIONS

Base
Lead No. 2

90°

Emitter t
-ead No. 1

Collector
Lead No. 3

.437
.380

T .295
250
LB

.380°
318

065

1040
3 LEADS ‘353 DIA.

150 '
090

—t 763

.468 570
320
Y

T

NF ————

10-32
2A THD (COATED)

Total Dissipation at 25°C Case Temperature [Notes 2 and 31 30 Watts
at 100°C Case Temperature [Notes 2 and 3] 17 Watts aROWARE
Flat nickel-plated brass washer

Maximum Voltages and Current 2% 10 oo U0 ek

Veso Collector to Base Voltage 100 Volts Nicke!plated brass hes nut

Veeo Collector to Emitter Voltage [Note 4] 80 Volts double chamtered

Veso Emitter to Base Voltage 5.0 Volts NOTES: A dimensions i nches "

I Collector Current 3.0 Amps Package wertht 6 44 gome

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N4076 2N4075

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS

*hee DC Pulse Current Gain [Note 5] 50 80 150 30 55 90 le=10A V=20V
hee DC Pulse Current Gain [Note 5] 40 75 25 50 lce =20A V=50V
hee DC Puise Current Gain [Note 5] 35 80 20 55 i le =100 mA Vee = 2.0V
Vee (sat) Collector Saturation Voltage 02 05 02 05 Volts Ic=10A |I1,=01A

[pulsed, Note 5]
*Vee (sat) Collector Saturation Voltage 035 1.0 035 1.0 Volts [I=2.0A ls=0.2A
[pulsed, Note 5]
Vie (sat) Base Saturation Voltage 10 13 1.0 13 Volts Ilc=10A 1L =01A
[pulsed, Note 5]
*Vee (sat) Base Saturation Voltage 11 1.8 11 1.8 Volts Ic=20A ls=02A
[pulsed, Note 5]
Veeo (sust) Collector to Emitter Sustaining Voltage 80 80 Volts Ic=100mA lz=10
. - [Notes 4 and 5] (pulsed)

*leex Collector Cutoff Current 20 100 20 100 nA Vee =60V Vee = —2.0V
leex (150°C) Collector Cutoff Current 7.0 100 7.0 100 A Vee =60V Vee = —2.0V
leeo Collector Cutoff Current 1.0 50 1.0 50 A Ve: = 60V le=0
hee Small Signal Current Gain (f = 1.0 kc) 50 90 350 30 65 250 Ve: = 10V lc = 50mA
hye High Frequency Current Gain (f = 20M¢) 15 25 15 23 Vee =10V lc = 200 mA

Additional Electrical Characteristics on page 2

Notes on page 2
]
FAIRCHILD

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N4075 e 2N4076

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

2N4076 2N4075

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS
BVcso . Collector to Base Breakdown Voltage 100 100 Volts lc=100xA =10

BVizo Emitter to Base Breakdown Voltage 5.0 5.0 Volts le=10xA Ilc=0

ton Turn On Time [Note 6] 0.3 03 wusec lc=10A In=~50mA
tore Turn Off Time [Note 6] 15 1.5  usec le=10A s =50mA

le =~ —50mA
Cobo Open Circuit Output Capacitance 70 70 pf le=0 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 200°C and junction-to-case thermal resistance of 5.83 °C/Watt. See power curves for
derating characteristics.
(4) These ratings refer to a high-current point where .collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4.
(5) Pulse conditions: length = 300 usec; duty cycle = 1%.
(6) See switching circuit for exact 1y, and I, values.

Vg 'sat) - COLLECTOR SATURATION VOLTAGE - VOLTS

- COLLECTOR CUTOFF CURRENT - nA

'cso

- FORWARD CURRENT TRANSFER RATIO

heg

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076
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COLLECTOR SATURATION
VOLTAGE VERSUS PULSED

VERSUS PULSE

EMITTER TRANSITION
CAPACITANCE VERSUS

OUTPUT CAPACITANCE
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COLLECTOR CURRENT COLLECTOR CURRENT REVERSE BIAS VOLTAGE BIAS VOLTAGE
L0 r—r—r 350
iewigl 11 o101y | - ! N ]
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COLLECTOR CUTOFF CURRENT . .
VERSUS AMBIENT TEMPERATURE BASE CHARACTERISTICS* BASE CHARACTERISTICS BASE CHARACTERISTICS
10K 3. - . 3.0 T
T 11 - 5 TT al |§ I [T J )y
__Iv I_wvl l l A Tyr-55°C gl A5 | I §I Ty-lwoc I ' S/
c8 ,f e 25 — 2.5 + =3 L 25 g
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* Single family characteristic on Transistor Curve Tracer. 2N4075
) SMALL SIGNAL CURRENT GAIN
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN AT 20 MC VERSUS
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE COLLECTOR CURRENT
00— 100 ——————— .0 T
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AIRCHILD TRA

F SISTORS 2N 5 2N4

TYPICAL COLLECTOR CHARACTERISTICS *
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heg - FORWARD CURRENT TRANSFER RATIO
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Single family characteristic on Transistor Curve Tracer.
2N4076
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MAXIMUM ALLOWABLE PEAK CURRENT
VERSUS COLLECTOR-EMITTER VOLTAGE

FAIRCHILD TRANSISTORS 2N4075 e 2N4076

MAXIMUM ALLOWABLE PEAK CURRENT
VERSUS COLLECTOR-EMITTER VOLTAGE

te - COLLECTOR CURRENT - AMPS

Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS

\ 0
\ M \
- e I
ke I L AN EAWA
A £ AN TV &
\ 3 LS b\ A ?&__%5.
D) = T ITE &
NN AN ANAN
N S \ NN
NO DN ® o, N AN
» T - 100°C RN
oL_Duty,Cycle < 10% ——t—

20 MC AMPLIFIER
RF Power Output = 12 watts Gain = 7.0 db

Vcg - COLLECTOR - EMITTER VOLTAGE - VOLTS

Efficiency = 55% Vee = 33 Volts
INPUT OUTPUT INTO
SOURCE Z = 50 502 LOAD
C —
Ojl (:8 12
Variable capacitors are Elmenco compression type
C,C, 7 plates 360-1000 pf
3 5 plates 170-760 pf
i A C,C; 4 plates 100-550 pf
F FCs €, C»C, .0lufd —50 V Sprague disc type
R, 50Q potentiometer (set at 0.5Q min.)
RFC, Ohmite Plate Choke Z —28
RFC, 100 turns #20 Nyclad Magnet wound
on 2KQ —10W ceramic resistor
o L, 4 turns 508 Air Dux tapped at 1% turns
from input
L 7 turns 508 Air Dux tapped at 21} turns
This circuit constructed on %4¢” x 3%" x 5%” copper clad printed circuit board. from output
Transistor must be used with adequate heat sink. 3, BNC connectors
TQN and Toﬁ TEST CIRCUIT
+20V
200
<
To sco
10psec —input %enoo KQ
| | 16V 150
Rise time of
pulse generator 50 Q 200Q
<15 nsec
Z:.-=50Q — —
n = i =
-10v




2N4096 » 2N4097 » 2N4098
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR DEVICES

o OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING.
e LOW FORWARD “ON" VOLTAGE GUARANTEED AT 3 POINTS.
e LOW FORWARD AND REVERSE LEAKAGES GUARANTEED.

o PLANAR RELIABILITY BUILT IN.

ABSOLUTE MAXIMUM RATINGS (Note 1)

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

Maximum Power Dissipation
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2)

Maximum Currents

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

0.1 watt

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

230
209 DIA.

1950, | 085
178014 t — 065
s

Seating
Plane 040

MAX. 500 MIN
3 LEADS
N

019
‘012 014

050—
Gzte—\
Cathode ~ /7] \
S4B

DC Forward Current at 25°C Case Temperature (Note 2) 1.0 Amp. -
DC Forward Current at 25°C Ambient Temperature 175 mA e \3/ Anode
Surge Current at 25°C Ambient Temperature (Note 2) 4.0 Amps. 036 028
(Y2 cycle sine wave =8.3 msec) NOTES: AN trmansions i nohes
Average Forward Current at 25°C Ambient Temperature 180° Conduction © 130 mA Qﬁéﬁﬁﬂ{i&:ﬂ?*
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Vex Forward Blocking Voltage 2N4096 50 Volts lex = 0.05 uA, Rex = 1.0KQ
(Ta = — 65°C to + 125°C)  2N4097 100 Volts
2N4098 200 Volts
Veo Reverse Blocking Voltage 2N4096 50 Voits lro = 0.05 4A, Rex = ¢
(Ta = — 65°C to + 125°C)  2N4097 100 Volts
2N4098 200 Volts
lex Forward Blocking Current 8 50 nA Rex = 1.0KQ
(at rated Vex)
lex (125°C) Forward Blocking Current 5 20 uA Rex = 1.0 KQ
(at rated Vex)
Iro Reverse Blocking Current 8 50 nA Rexk =
(at rated Veo)
lro (125°C) Reverse Blocking Current 5 20 uh Rok = 0
(at rated Veo)
ler Gate Trigger Current 0.060 0.2 mA Vac = 10V, R. = 1000
ler (—55°C) Gate Trigger Current 0.110 2.0 mA Vax = 10V, R. = 1000
Ver Gate Trigger Voltage 0.58 0.8 Volts Vax = 10V, R, = 1000
Ver (—55°C) Gate Trigger Voltage 0.75 1.1 Volts Vac = 10V, R = 1002
Ver (125°C) Gate Trigger Voltage 0.2 0.4 Volts R. = 10KQ
(at rated Vi)

Additional Electrical Characteristics on page 2

NOTES:

.

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

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal
resistance of 500°C/W (derating factor of 2.0 mw/°C).

\
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FAIRCHILD TRANSISTORS 2N4096 ¢ 2N4097e 2N4098

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Ve On Voltage 0.95 1.15 Volts e =175mA
Ve On Voltage 1.05 1.2 Volts le =250mA
Ve On Voltage 12 1.6 Volts le = 500 mA
luo Holding Current 0.7 20 mA Rs = o0, R. = 1.0KQ
lor Gate Leakage Current 0.13 25 nA le =0 Vex=—6.0V
ler (125°C) Gate Leakage Current 0.024 10 A I =0,Vex=—16.0V
ton Turn On Time 0.56 15 usec lg = 200mA, ler = 10mA
tore Turn Off Time (see to circuit) 6.5 15 1#Sec le =1k =~200mA
dv/dt Critical Rate of Rise 75 200 Volts/usec Rex = 1KQ, Ru=100Q
(at rated Vex)
GATE CHARACTERISTICS
REVERSE GATE-CATHODE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
LEAKAGE VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
» » Vag * 10V + Vax - 16V
2 / o R, = 1000 210 \‘\ R - 1000
T = 100 3 &
é Vek " 4.oy/ § 7 \04%
g 50 — 5 NG B 08 <
3 y4 g B N ] \\ l\*
g 20 Va s \ = ~Tre, N
g g g o AN
g 1.0 ;2_ 50 \\ g T I~~~
= w g 0.4 P
5 * 7~ é_ 5 ~. 5 0.2
Y] / = >
0.1 /
B 3 & 5 105 25 US> 0 > B @5 An a5 U 0 > 0 @& %0 a5 am A%
IA - AMBIENT TEMPERATURE ~ °C TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C
TYPICAL ELECTRICAL CHARACTERISTICS
. HOLDING CURRENT VERSUS
ON VOLTAGE VERSUS HOLDING CURRENT VERSUS REVERSE GATE CURRENT
FORWARD CURRENT o GATE-CATHODE RESISTANCE 28 AND TEMPERATURE
o ’; 5.0 \ N ‘ 2 B 'Gﬂl‘ 10nL —
g 18 4 5 . NI A T
Y //l E MR N g 2
% 2.0 N £
= 12 g \\\\:\ L £
% LOF7 . soc—T—3 /.rl 2 L0 N \\ 125°¢ § T T—— log * 5.0ma__|
€ osf . gro—tm /" % 05 \\\ % *
§ usfy - 3 ~—§ ?):; P 125°C '§ 8.0 igr * 2.5Tm
S 0.4 0.2 - 4.0 lop * L.0mA ]
0.2 I ]
glm 0.01 0.1 1.0 0.1 100Q LOKQ 10KQ 100KQ tl75 0 -5 0 &5 #H0 #5 400 425
’ I - FORWARD CURRENT - AMPS Rgy - GATE CATHODE RESISTANCE - OHMS Ty = AMBIENT TEMPERATURE - °C
FORWARD AND REVERSE FORWARD AND REVERSE CRITICAL RATE OF RISE OF
BLOCKING CURRENT VERSUS BLOCKING CURRENT ANODE VOLTAGE FOR
2 PERCENT OF RATED VOLTAGE s VERSUS TEMPERATURE ox EXPONENTIAL WAVEFORM
Y T 1 | :
v T, = 125°C =
- - g - SR
3. S 1o H
g . S ~ . 2K NN
g T 2 ~ g NN
# 0.1 LRSS g o § iK \4\\{\2\
e g RN
g s — 5 NN
: ;" TR
£ ol Ty = BC g o0 '/ Vex * RATED VOLTAGE & ‘:\\
5 2 : i SN
;0.001 0 10 20 30 4 5 60 7 8 9 100 —? 'DNZS 50 % 100 15 lwlu 20 50 100 2200 500 1000
- PER-CENT OF RATED VOLTAGE _f.‘_ TA - AMBIENT TEMPERATURE - °C dvldt - CRITECAL RATE OF RISE - VOLTS/uSEC
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FAIRCHILD TRANSISTORS 2N4096 ¢ 2N4097 @ 2N4C98

MAXIMUM RATINGS
FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS
MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE CASE POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE Lo TEMPERATURE . CASE TEMPERATURE
175 0.9 2.5
o 0.8 \ 2 2.00
"é i \\D,c‘ f 07 180° Conduction Angle for k \\ ; 15 \
= 1 180° Conduction Angle for \ ; 0.6 fSinusoidal Wavefor N \ §1.so N
& ok inuscidal Current Waveform é 05 N\ S L5 \
3 at 50-400 Hz \ 2 \ 8 N
€5 N\ £ o4 N \ g 10 \\
H \\\ € 03 N gon \\
o % \\ 0.2 \ a 0.50 ™
) N 0.1 0.5
R > T B W s s 5 0 & w0 A5 AN A % 50 7 0 5
Ta - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C T, - CASETEMPERATLRE - °C Tc - CASETEMPERATURE - °C
SWITCHING CHARACTERISTICS
) TURN-OFF TIME VERSUS
TURN-ON TIME VERSUS FORWARD AND REVERSE
AMBIENT TEMPERATURE CURRENT
500 8.0 7
& ) 1.5
s @ w 65
= A X T 60 /
b e & 6
g w ,\@‘“/ é . /
-.— i, '\‘/l( .._ 5.5 /
.s _—'—/ @‘“‘ _:B' 5.0
i R . T 4
320 = Gf 10 45 A
W50 B 0 @ B0 A AN 5 “0 50 100 500 1000
Ty - AMBIENT TEMPERATURE - °C I = lp - FORWARD AND REVERSE CURRENT - mA
dv
_— CIRCUIT
dt
MERCURY RELAY
R NO
o—-——
NC d Vo
AN : o 0632 —
Z + dt RC
=V
¢ 1k T 0 Vo = RATED VOLTAGE
Rek
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FAIRCHILD TRANSISTORS 2N4096 ¢ 2N4097e 2N4098

t ,¢¢ CIRCUIT

VAA=20V
11009
<
[
51Q ON4030 100Q JL
JL 1k N rFr3ac PULSE*B"

PULSE“A”

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 psec.

ANODE CHARACTERISTIC

|
} FORWARD CONDUCTION
HOLDING CURRENT
FORWARD
"H|S " BREAKOVER
\ 74 VOLTAGE
L\ >
\\_ 0 “\\L v
REVERSE FORWARD BLOCKING
BLOCKING ‘ VOLTAGE
VOLTAGE
REVERSE
BREAKDOWN
VOLTAGE
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