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e HIGHVOLTAGE . ... .......... 80V (MIN) LV

* HIGH CURRENT SATURATION VOLTAGE . . . . 1.5V (MAX) V.c(sat) @ 5.0 A
o HIGH FREQUENCY . . .. ........ 60 AND 70 MHz (MIN) f,

* BETA GUARANTEED @ 3 POINTS. . . . . 50 mA, 2.5 A AND 5.0 A

© ISOLATED COLLECTOR PACKAGE . . . . .

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

50 WATTS @ T, = 50°C, V., = 40V

NO ISOLATING HARDWARE REQUIRED
© DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

2N5002 - 2N5004
50 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5003 ¢ 2N5005 FOR PNP COMPLEMENT

PHYSICAL DIMENSIONS
(in accordance with JEDEC TO-59 outline)

Emitter

# N
. Collector
-380 Lead No. 3

437
.065 .380

Storage Temperature —65°C to 4-200°C 040
H : ° ° T 295
Operating Junction Tempgrature o —65°Cto +200° C 3 LEADS 285 oia hﬁ 250
Lead Temperature (Soldering, 60 second time limit) +300°C 150 " T 763
.090
Maximum Power Dissipation
Total Dissipation at 50°C Case Temperature, Ve =40V 50 Watts
(See Maximum Permissible Power Curve and Note 4) .
10-32 UNF ————1
Maximum Voltages and Current 2A THD (COATED)
Vees Collector to Emitter Voltage 100 Volts NOTES. All dimensions 1n inches
Veeo Collector to Emitter Voltage (Note 2) 80 Volts Al eads electrically solted from case
Veso Emitter to Base Voltage 6.0 Volts e et b4 grame
le Collector Current 5.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5002 2N5004
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and3) 80 80 Volts 1. =100mA [,=0
———t=B¥pge—— - - ——Collector to. Emitter Breakdown Voltage ____ 100 _ 100 Voits Ic=10mA V=0
BVeyo Emitter to Base Breakdown Voltage 6.0 6.0 Voits 1-=0 le=10mA
hee DC Pulse Current Gain (Note 3) 20 46 50 100 lc=50mA V=50V
hige DC Pulse Current Gain (Note 3) 30 64 90 70 114 200 lc =25A Vee =50V
hee(—55°C) DC Pulse Current Gain (Note 3) 15 26 35 50 lc=25A Ve =50V
hee DC Pulse Current Gain (Note 3) 20 53 40 65 lc =50A Ve =50V
he, High Frequency Current Gain (f = 20 MHz) 30 34 35 44 lc=05A Vee =50V
Ve(sat) Pulsed Collector Saturation Voltage (Note 3) 043 0.75 043 075 \Volts I.=25A lg=025A
Vce(sat) Pulsed Collector Saturation Voltage (Note 3) 085 15 085 15 \Volts I.=50A lg=05A
Additional Electrical Characteristics on“ page 2 *Planar is a patented Fairchild process.
Notes on page 2
]
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FAIRCHILD TRANSISTORS 2N5002 - 2N5004

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

2N5002 2N5004
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 116 1.45 1.16 145 Volts I.=25A lg=025A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 22 1.50 22  Volts 1. =50A lg=05A
Vge(on) Pulsed Base Emitter “ON" Voltage (Note 3) 1.45 145 Volts 1. =25A Vee =50V
lees Collector Cutoff Current 0.007 1.0 0007 10 pA V=60V V=0
leso Emitter Cutoff Current 1.0 1.0 wA  1.=0 Vgg=5.0V
lcex(150°C) Collector Reverse Current 500 500 pA V=60V V=20V
Cep Collector to Base Capacitance 90 250 9 250 pF  I,=0 Vep =10V
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) 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.
(3) Pulse Conditions: length = 300us; duty cycle = 1%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.
MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
60 T T T 20
T C = 25oc NOTE 4 ’
50 50
< Tc =50°C
(&4 o
- o
- N
< " &
; 4*’ ~ []
\ 40 -~ —Tg=75°C 80 w
w [+ 4
= Py} )
(=} @ [
P sy <
S Q i
[ —~— H o [- %
o= Tc=100°C n s
« x v
o Q. -
o = ° 3
g § Te=125°C <
| = 140
S 20| . o
o Te = 150°C
a. b
10 170
~ Tp=175°C
0 200
0 10 20 30 40 50 60 70 80 90

Vcg — COLLECTOR TO EMITTER VOLTAGE - VOLTS
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FAIRCHILD TRANSISTORS 2N5002 - 2N5004

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS®

Vce - COLLECTOR TO EMITTER VOLTAGE-VOLTS

BASE CHARACTERISTICS®

SATURATION REGION SATURATION REGION
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2N / oo /
1,- 1,50
0 A 0 B
0o o4 08 1z 1 20 0 o4 08 1z 18 20

Vcg-COLLECTOR TO EMITTER VOLTAGE - VOLTS

BASE CHARACTERISTICS®
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Ic-COLLECTOR CURRENT-AMPS

Ccp ~COLLECTOR TO BASE CAPACITANCE - pF

I -COLLECTOR CURRENT-AMPS
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VERSUS REVERSE BIAS VOLTAGE
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*Single Family Characteristics on Transistor Curve Tracer.

COLLECTOR CHARACTERISTICS®
SATURATION REGION
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BASE CHARACTERISTICS®
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FAIRCHILD TRANSISTORS 2N5002 - 2N5004

TYPICAL ELECTRICAL CHARACTERISTICS

2N5002

COLLECTOR CHARACTERISTICS®
" ACTIVE REGION

COLLECTOR CHARACTERISTICS®
ACTIVE REGION

COLLECTOR CHARACTERISTICS®
ACTIVE REGION

50 50 50 ,
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SWITCHING TIMES VERSUS
COLLECTOR CURRENT
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*Single Family Characteristics on Transistor Curve Tracer.
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FEATURES

o HIGH POWER - -50 WATTS @ T, =50°C, V. =~ 40V

o HIGH VOLTAGE - - 30V (MIN) LV,

o HIGH CURRENT SAT. VOLTAGE-- —1.5V (MAX) Vc(sat) @ 5.0A

* HIGH FREQUENCY - - 60 AND 70 MHz (MIN) f,

* BETA GUARANTEED @ 3 POINTS - - 50 mA, 2.5 A AND 5.0 A

o ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED
* DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

2N5003 - 2N5005
50 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

SE

E 2N5002 - 2N5004 FOR NPN COMPLEMENT

PHYSICAL DIMENSIONS
(in accordance with JEDEC TO-59 outline)

Emitter

Collector
Lead No. 3

.437
.380

1040
- 29
3 LEADS 353 DIA. Iﬁ 250 tes

Storage Temperature —65°C to +200°C 150 " ads 570
Operating Junction Temperature —65°Cto +200°C 090 320
Lead Temperature (Soldering, 60 seconds time limit) +300°C —
Maximum Power Dissipation 455
Total Dissipation at 50°C Case Temperature, Vo =— 40V 50 Watts IS ey 400
(See Maximum Permissible Power Curve and Note 4)
Maximum Voltages and Current POTE W st sty vtse trom cae
Vees Collector to Emitter Voltage — 100 Volts Package weight is 6.4 grams
Veeo Collector to Emitter Voltage (Note 2) — 80 Volts _
E80 Emitter to Base Voltage = 5.5 Volts
c Collector Current 5.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5003 2N5005
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust)  Collector to Emitter Sustaining Voltage (Notes2and 3)  —80 -80 Voits Ic=100mA 1,=0
BVces Collector to Emitter Breakdown Voltage —-100 —100 Volts Ic=10mA Vi =0
BVeso Emitter to Base Breakdown Voltage —55 -55 Voits 1o =0 lg=10mA
P DC Pulse Current Gain (Note 3) - 20- 52 50 133 “le=50mA  V=-50V
heg DC Pulse Current Gain (Note 3) 30 50 90 70 114 200 lc=25A Ve, =—5.0V
hee(—55°C)  DC Pulse Current Gain (Note 3) 15 32 35 90 lc =25A Veg=—50V
hee DC Pulse Current Gain (Note 3) 20 38 0 77 lc=5.0A Vee=-—5.0V
hy, High Frequency Current Gain (f = 20 MHz) 30 405 35 485 lc=05A Ve =—5.0V
Vee(sat) Pulsed Collector Saturation Voltage (Note 3) —0.45 —-0.75 —045-0.75 Volts I =25A lg=0.25A
Vee(sat) Pulsed Collector Saturation Voltage (Note 3) -09 -15 -09 -15 Volts 1. =5.0A I;=05A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
—— |
e ——————
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FAIRCHILD TRANSISTORS 2N5003 - 2N5005

TYPICAL ELECTRICAL CHARACTERISTICS =D ns

COLLECTOR CHARACTERISTICS
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COLLECTOR CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N5003 - 2N5005

TYPICAL ELECTRICAL CHARACTERISTICS

-
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* HIGH POWER - - 100 WATTS @ T, =50°C, Vo, =40V

HIGH VOLTAGE - -

80V (MIN) LV

HIGH CURRENT SATURATION VOLTAGE - - 1.5 VOLTS (MAX) V_c(sat) @ 10 A
HIGH FREQUENCY - - 30 AND 40 MHz (MIN) f;
BETA GUARANTEED AT 3 POINTS - - 100 mA, 5.0 A AND 10 A

ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

2N5006 - 2N5008
100 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

SEE 2N5007 « 2N5009 FOR PNP COMPLEMENT

PHYSICAL DIMENSIONS
Similar to JEDEC (T0-61)

Emitter
Lead No. 1— Collector
Lead No. 3

Storage Temperature —65°Cto +200°C
Operating Junction Temperature —65°Cto 4+200°C a7
Lead Temperature (Soldering, 60 seconds time limit) +300°C _ o
Maximum Power Dissipation : Ut
Total Dissipation at 50°C Case Temperature,V., = 40V 100 Watts o Il
(See Maximum Permissible Power Curve and Note 4) (COATED) N
Maximum Voltages and Current R ovay et st from case
Vees Collector to Emitter Voltage 100 Volts Package weght 13 141 grams
Veeo Collector to Emitter Voltage (Note 2) 80 Volts
€8O Emitter to Base Voltage 6.0 Volts
c Collector Current 10 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5006 2N5008
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust)  Collector to Emitter Sustaining Voltage (Notes2and3) 80 80 Volts 1o =200mA 1,=0
BVcgs Collector to Emitter Breakdown Voltage 10 100 Volts Ic=10mA V=0
BVgo Emitter to Base Breakdown Voltage 6.0 6.0 Volts I = le=10mA |
heg DC Pulse Current Gain (Note 3) 20 35 50 95 Ilc=100mA V. =50V
hee DC Pulse Current Gain (Note 3) 30 42 % 70 108 200 lc=50A Ve =5.0V
hee(—55°C) DG Pulse Current Gain (Note 3) 12 18 35 51 lc=50A Ve =50V
he DC Pulse Current Gain (Note 3) 20 33 45 91 lc=10A Vee =50V
h, High Frequency Current Gain (f = 20 MHz) 1.5 205 20 238 lc=20A Vee =50V
Vce(sat) Pulsed Collector Saturation Voltage (Note 3) 055 0.9 055 0.9 Volts 1. =50A lg=05A
Vee(sat) Puised Collector Saturation Voltage (Note 3) 11 15 1.1 15 Voits 1. =10A lg=10A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS 2N5006 « 2N5008

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

2N5006 2N5008
SYMBOL CHARACTERISTIC : MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 12 18 12 18  Volts I.=50A lg="0.5A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 1.7 22 1.7 22 Voits 1. =10A lg=1.0A
Vge(on) Pulsed Base Emitter “ON" Voltage (Note 3) 1.8 1.8 Voits |- =5.0A Vee =50V
loes Collector Cutoff Current 0014 1.0 0014 10 uA V=60V Vie=0
leso Emitter Cutoff Current 1.0 10 A .= Vg =50V
lcex(150°C)  Collector Reverse Current 500 500 xA Vee=60V V=20V
Cy Collector to Base Capacitance (f = 1.0 MHz) 235 275 235 2715 pF lg=0 Veg=10V
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual iconductor device may be impaired.
(2) This rating refers to a high current point where coll to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(3) Pulse Conditions: length = 300us; duty cycle = 19%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
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FAIRCHILD TRANSISTORS 2N5006 - 2N5008

COLLECTOR CHARACTERISTICS®
SATURATION REGION
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TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N5006 - 2N5008

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR GHARACTERISTICS® COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS®
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2N5007 - 2N5009
100 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5006 » 2N5008 FOR NPN COMPLEMENT

o HIGH POWER ................ 100 WATTS AT T, = 50°C, Vo, = —40V PTIVSICAL DIMENSIONS
¢ HIGH VOLTAGE . . . ... .......... —80 V (MIN) LV Similer o JEDEC (T0.61,
* HIGH CURRENT SATURATION VOLTAGE . . . —15V (MAX) Vg, AT 10 A

e HIGH FREQUENCY . ............. 30 AND 40 MHz (MIN) f;
* BETA GUARANTEED AT 3 POINTS . . . ... 100 mA, 5.0 AAND 10 A
¢ ISOLATED COLLECTOR PACKAGE . ... .. NO ISOLATING HARDWARE REQUIRED
* DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS
ABSOLUTE MAXIMUM RATINGS (Note 1) EMITTER
Maximum Temperatures ; s _l FTA
Storage Temperature —65°C to +200°C 340
Operating Junction Temperature —65°C to +200°C o
Lead Temperature (Soldering, 60 seconds time limit) +300°C 1153
Maximum Power Dissipation e ;—
Total Dissipation at 50°C Case Temperature, Ve =—40V 100 Watts 047
(See Maximum Permissible Power Curve and Note 4)
Maximum Voltages and Current ‘ 290 OO
Vees Collector to Emitter Voltage —100 Volts 0
Vero Collector to Emitter Voltage (Note 2) —80 Volts sl
Veso Emitter to Base Voltage —5.5 Volts
le Collector Current 10 Amps TS ev ooty e rom cose
. Package weight 13 14.1 grams
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
_ 2N5007 2N5009
SYMBOL CHARACTERISTIC MIN.  MAX.  MIN. MAX UNITS TEST CONDITIONS
Veeosus) Collector to Emitter Sustaining Voltage (Notes2and3)  —80 —80 Volts Ic=200mA ;=0
BVcgs Collector to Emitter Breakdown Voltage —100 —100 Volts lc=10mA Vg =0
BVgzo Emitter to Base Breakdown Voltage —55 —55 Volts le= lg=10mA
hee DC Pulse Current Gain (Note 3) 20 50 lc=100mA V.. =—-50V
hee DC Pulse Current Gain (Note 3) 30 90 70 200 lc=50A Ve =—5.0V
heg(—55°C) DC Pulse Current Gain (Note 3) 12 35" lc=50A& = V,=-50V
hee DC Pulse Current Gain (Note 3) 20 45 lc=10A Vee =—5.0V
he, High Frequency Current Gain (f = 20 MHz) 15 20 lc=20A Vg =—50V
Veegsan Pulsed Collector Saturation Voltage (Note 3) —09 —09 Volts lc=5.0A lg=05A
Veg(sat) Pulsed Collector Saturation Voltage (Note 3) —15 —15 Volts lc=10A l;=10A

Additional Electrical Characteristics on page 2
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FAIRCHILD TRANSISTORS 2N5007 « 2N5009
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5007 2N5009
SYMBOL CHARACTERISTIC MIN.  MAX.  MIN. MAX. UNITS TEST CONDITIONS
Vae(sat) Pulsed Base Saturation Voltage (Note 3) —1.8 —18 Volts lc =50A lp="05A
Voe(sat Pulsed Base Saturation Voltage (Note 3) —22 —22 Volts lc=10A lp=10A
Vsam) Pulsed Base Emitter “ON"’ Voltage (Note 3) —1.8 —18 Volts lc=50A Vep = =50V
lees Collector Cutoff Current 1.0 1.0 “A Veg=—60V Vi =0
leso Emitter Cutoff Current 1.0 1.0 uA le=0 Vg = —4.0V
Icex(150°C) Collector Reverse Current 500 500 uA Veg=—60V Vg, =—-20V
Cep Collector to Base Capacitance (f = 1.0 MHz) 500 500 pF le=0 Veg=—10V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) This rating refers to a high current point where collector to emitter voltage is lowest.

(3) Pulse Conditions: length = 300 us; duty cycle = 19%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
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2N5022 - 2N5023
PNP HIGH VOLTAGE, HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR*  EPITAXIAL TRANSISTORS

o FAST SWITCHING. . . . .. ... t.n =25 ns (TYP) @ 500 mA
......... t.r = 65 ns (TYP) @ 500 mA PHYSICAL DIMENSIONS
o LOW SATURATION VOLTAGE . . . Vce(sat) = 0.7 V (MAX) @ 1.0 A JEDEC (10-39) outime
e HIGH FREQUENCY ., . ... ... fr = 200 MHz (MIN) @ 50 mA 3700,
e HIGHBETA. .. ......... he: = 40 — 100 @ 500 mA 30
............ he =40 (MIN) @ 1.0 A 125
009
ABSOLUTE MAXIMUM RATINGS (Note 1) f,.f.',‘.‘,'"—r
Maximum Temperatures ILEADS
Storage Temperature —65°C to +200°C L% om.
Operating Junction Temperature +200°C
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Note 2 and 3)
Total Dissipation at 25°C Case Temperature 4.0 Watts EMITTER
Total Dissipation at 25°C Ambient Temperature 1.0 Watt \
Maximum Voltages and Current 2N5022 2N5023 Ay
Veso Collector to Base Voltage —50 Volts —30 Volts 03
Vees Collector to Emitter Voltage —50 Volts —30 Volts 028 s wamene B
Veeo Collector to Emitter Voltage (Note 4) —50 Volts —30 Volts Cevd o' iera commerted 10 case
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts Package weight s 123 grams
le Maximum Collector Current (Note 5) 1.0 Amp 1.0 Amp

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

2N5022 2N5023

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
ton Turn On Time (Note 6) 25 40 25 40 ns lc ~ 500 mA for =~ 50 mA
tose . Turn Off Time (Note 6) . B 65. 90 65 90 ns Ic ~ 500 mA lsr = 50 mA

Iz =~ —50 mA
hee DC Pulse Current Gain (Note 5) 15 40 30 50 le = 100 mA Vee = —1.0V
hee DC Pulse Current Gain (Note 5) 25 45 100 40 60 100 Ic = 500 mA Vee = —1.0V
hee DC Pulse Current Gain (Note 5) 25 45 40 60 lc=1000mA  Vce = —5.0V
hre(—55°C)  DC Pulse Current Gain (Note 5) 10 25 20 45 lc = 500 mA Vee=—1.0V
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) —0.1 -0.2 —0.09 —0.17  Volts lc =100 mA lg =10mA
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.24 —04 —0.19 —0.35 Volts lc = 500 mA ls = 50 mA
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —041 —038 —0.3 —0.7 \Volts le=1000mA I, = 100 mA
h¢s High Frequency Current Gain (f = 100 MHz) 1.7 23 20 28 : Ic =50 mA Vee = —10V
Ceo Collector to Base Capacitance 18 25 20 25 pF Vs = —10V le=0
Ceb Emitter to Base Capacitance 80 100 80 100 pF Vee =05V le=0

*Planar is a patented Fairchild process.

NOTES:

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

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

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C); junction to ambient
thermal resistance of 175°C/Watt (derating factor of 5.72 mW/°C). ’

(4) This rating refers to a high current point where collector to emitter voitage is lowest.

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

(6) See switching circuit for exact values of Ic, lg, and le.

PAIRCHILD
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FAIRCHILD TRANSISTORS 2N5022 - 2N5023

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

2N5022 2N5023
SYMBOL CHARACTERIZTIC MIN. TYP. MAX. MIN. TYP. MAX.  UNITS TEST CONDITIONS
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4 and 5)  —50 -30 Volts Ilc=10mA ls=0
BVceo Collector to Base Breakdown Voltage —-50 —30 Volts 1c=100xA =0
BVces Collector to Base Breakdown Voltage —50 =30 Volts Ic=1004A Vee=0
BVeso Emitter to Base Breakdown Voltage -5.0 -5.0 Voits 1 = 100 xA lc=0
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —08 —1.0 —08 —10 Volts Ilc=100mA [z=10mA
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —09 —1.02 —14 —-09 —1.02 —14 Volts Ic=500mA Ils=50mA
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —1.2 -1.75 —1.2 —1.75 Volts Ic=1000mA Iz = 100 mA
lces Collector Reverse Current 10 100 nA Vee=—30V Vi:=0
lces Collector Reverse Current 80 100 nA Vee = —20V Ve =0
lces(100°C)  Collector Reverse Current 15 15 uA Vee=—30V Vee=0
lces(100°C)  Collector Reverse Current 1.0 15 uA Vee=—20V V=0
2N5022
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FA'IRCHILD TRANSISTORS 2N5022 - 2N5023

-

COLLECTOR CHARACTERISTICS*

TYPICAL ELECTRICAL CHARACTERISTICS
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COLLECTOR CHARACTERISTICS *
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* Single familv characteristic on Transistor Curve Tracer
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FAIRCHILD TRANSISTORS 2N5022 - 2N5023
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2N5025 - 2N5026
NPN VHF POWER TRANSISTORS

EPITAXIAL TRANSISTORS

DIFFUSED SILICON PLANAR

¢ HIGH RF POWER GUARANTEE - - 13.5V operation: 20 W @ 50 MHz, Pin = 3.5 W
(Unneutralized, Class C) - - 28V operation: 25 W @ 80 MHz, Pin = 2.5 W
® HIGH LV, AND BV - - 13.5V operation: 40 V and 75 V
--28V operation: 50 Vand 90 V
© DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures

Storage Temperature — 65°Cto 4 200°C

ot
S

PHYSICAL DIMENSIONS
In accordance with JEDEC (T0-60)

Operating Junction Temperature + 200°C

Lead Temperature (soldering, 60 second time limit) + 300°C
Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature 45 Watts

(See Maximum Permissible DC Power Dissipation Curve and Note 5)

Maximum Voltages and Current 2N5025 2N5026

Veeo Collector to Emitter Voltage [Note 4] 40 Volts 50 Volts

Vees Collector to Emitter Voltage 75 Volts 90 Volts

Veso Emitter to Base Voltage 4.5Volts 4.5 Volts

Ve Collector to Emitter Voltage 40 Volts 50 Volts NOTES: All dimensions in inches

Ic Collector Current 7.5Amps 7.5 Amps Enter il conmacin o cote

Package weight is 4.8 grams
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) .
2N5025 2N5026
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Pt Power Output (f = 50 MHz) 20 22 Watts P, =35W V.. =135V
P+ Power Output (f = 80 MHz) 25 30 Watts P, —=25W V.. =28V
n Collector Efficiency (f = 50 MHz) 65 % P,i=2W V..=135V
] Collector Efficiency (f = 80 MHz) 65 % P =25W V. .=28V
h, High Frequency Current Gain (f = 50 MHz) 30 40 30 40 lc=10A Veg =20V
Cobo Collector Base Capacitance (f = 1.0 MHz) 54 85 PF V=135V . =0
Cobo Collector Base Capacitance (f = 1.0 MHz) T ) 43 60 pPF Ve =28V le=0
BVce Collector to Emitter Breakdown Voltage 75 90 Volts I.=50mA V=0
Vceo(sust)  Collector to Emitter Sustaining Voltage [Notes 2and 4] 40 65 50 75 Volts 1.=200mA I,=
BVegr Collector to Emitter Breakdown Voltage [Note 4] 40 50 Volts 1. =200mA Ry=10Q
BVgzo Emitter to Base Breakdown Voltage 45 45 Voits Ig=10mA I.=0
hee DC Pulse Current Gain [Note 3] 20 40 20 40 lc=20A Ve =20V
Ve(sat) Pulsed Collector Saturation Voltage [Note 3] 1.0 1.0 Volts 1. =20A lg=0.2A
Vge(sat) Pulsed Base Saturation Voltage [Note 3] 15 15  Volts 1. =20A 1;=102A
lces Collector Cutoff Current 10 wA V=50V Ve =0
lces Collector Cutoff Current 10 wA Nee=60V Vge =0
Ices (150°C) Collector Cutoff Current 1.0 mA V=50V Vge =0
Ices (150°C) Collector Cutoff Current 1.0 mA V=60V Vge =0
(See notes on back page) *Planar is a patented Fairchild p
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*_FAIRCHILD TRANSISTORS 2N5025 * 2N5026

TYPICAL ELECTRICAL CHARACTERISTICS

GAIN BANDWIDTH PRODUCT
VERSUS COLLECTOR CURRENT

MAXIMUM PERMISSIBLE DC FORWARD
BIASED POWER DISSIPATION

COLLECTOR BASE CAPACITANCE
VERSUS COLLECTOR BASE VOLTAGE
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50 MHz AMPLIFIER TEST CIRCUIT

13.5v

S —1

Ci =9 - 180 pF (ARCO #463 or Equivalent)

C2 = 50 - 380 pF (ARCO #465 or Equivalent)

C3 = 50 - 380 pF (ARCO #465 or Equivalent)

C+=14 - 40 pF (ARCO #403 or Equivalent)

Cs = 1000 pF Feed - thru

Co = 1.0 uF, 50 WVDC

Li=2t., Y" dia. copper tubing, %" 1.D., %“ long, 0.10 #H, Qu > 200

Lz = 2t., %" dia. copper tubing, 3% “ 1.D., 7/16" long, 0.13 uH, Qu > 200
Lia = 4t., %" dia. copper tubing, 3% “ 1.D., 3% “ long

Lis = 6t., Y3 dia. copper tubing, % “ I.D., 1" long z 1.0 uH, Qu > 200
Ri = 120 Q non-inductive

RFCi = 7 uH (Ohmite Z - 50 or Equivalent)

RFC2 = 11t., #22 enameled wire, close-wound, %4 " 1.D., 0.3 uH

Note: L3 & Lss are wound continuously with 1, " space between sections to admit L.

f - FREQUENCY - MHz f - FREQUENCY - MHz

80 MHz AMPLIFIER TEST CIRCUIT

Ci =16 - 150 pF (ARCO #424 or equivalent)

C2= 24 - 200 pF (ARCO #425 or equivalent)

C3 =4 - 40 pF (ARCO #422 or equivalent)

Cs =2 - 25 pF (ARCO #421 or equivalent)

Cs = 1000 uF, Feed - thru

Ce = 1.0 uF, 50 WVDC

Li=1t., %" dia. copper tubing, %" 1.D., %" long, 0.01 uH, Qu > 200
L2 = 3t., %" dia. copper tubing, %" 1.D., %" long, 0.2 uH, Qu > 200
Ly = 6t., %" dia. copper tubing, %" 1.D., 1 1/16" long, 0.6 uH, Qu > 200
RFCi = 7.0 xH (Ohmite Z-50 or equivalent)

RFC2 = 11t., #20 Nylclad copper wire, close wound, 4" I.D., 0.3 uH

Note: Spacing between L2 and L3 is 1 turn. kHz< K =~ 0.2

device may be impaired.

kHz< K =~ 0.2
NOTES: .
(1) These ratings are limiting values above which the serviceability of any individual icond i
(2) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(3) Pulse conditions: length = 300 us; duty cycle = 1%.
(4) Pulsed thru a 25MH inductor. .
(5) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.
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hee @ 500 mA

e EXCELLENT BETA UNEARITY--'IFE—@W

2N5042

PNP HIGH CURRENT AMPLIFIER

DIFFUSED SILICON PLANAR*

=0.75 (min.)

* LOW SATURATION VOLTAGE - - V (sat) =045 (typ.) @ I = 1.OA, I, =33 mA
* HIGH BREAKDOWN VOLTAGE - - LV, = 40 V (min.) @ I = 30 mA

© LOW DISTORTION - - 0.5% (typ.) @ 5.0 WATTS
o COMPLEMENTARY WITH NPN SE8002 AND 2N3110

ABSOLUTE MAXIMUM RATINGS (Note 1)

EPITAXIAL TRANSISTOR

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-39) outline

.370
‘350 DIA.

125

Seating
Plane ,

EA|
Maximum Temperatures 3332 on ﬂ
Storage Temperature —-65°Cto +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation
Total Dissipation
at 25°C Case Temperature (Notes 2 & 3) 4.0 Watts
at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt case
Maximum Voltages 4 040
Veso  Collector to Base Voltage —40 Volts T e e douan
Veeo Collector to Emitter Voltage (Note 4) —40 Volts Factage werghe e 1o praesd 003
Veso 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
:::T DC Pulse Current Gain Ratio (Note 5) 075 085 :;:2' g :2 i m :,’2: - :g:,’
hgg, DC Pulse Current Gain (Note 5) 40 75 150 Ilc =150 mA Ve = —1.0V
heg, DC Pulse Current Gain (Note 5) 30 65 lc =500 mA Vee = —-1.0V
hee DC Pulse Current Gain (Note 5) 30 85 225 Ic =10 mA Vee=—-1.0V
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 &5)  —40 _ Volts 1 = 30 mA (pulsed) I, =0
BVeso Collector to Base Breakdown Voltage —-40 Volts |- =100 A le=0
Veso Emitter to Base Breakdown Volitage -50 Volts I-=0 le=104A
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 Volt I.=150mA lg=15mA
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) -0.20 -0.50 Volt 1. =500mA lg = 50 mA
Vee(sat) Puised Collector Saturation Voltage (Note 5) -045 -13 Voits I.=10A l;=33mA
Vg:/on) Pulsed Base Emitter On Volitage (Note 5) -0.69 -0.75 Volt 1. =20mA Vg = —5.0
Vie(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -11 Volts 1. =150mA lg=15mA
Vge(sat) Pulsed Base Saturation Voltage (Note 5) -085 -11 Volts I = 500 mA lg =50 mA
Vge(sat) Pulsed Base Saturation Voltage (Note 5) -095 -—12 Volts I =1.0A lg=33mA
. leso Collector Cutoff Current 0.2 50 nA lg=0 Veg= —30V
lcgo(150°C)  Collector Cutoff Current 1.0 20 uA le=0 Veg = —30V
leso Emitter Cutoff Current 0.1 50 nA le=0 Vgg = —4.0V
hye High Frequency Current Gain (f = 100 MHz) 1.0 2.0 5.0 lc =50mA Vep= —10V
Ceo Collector to Base Capacitance (f = 1.0 MHz) 15 35 pF le=0 Vep=—10V
Cep Emitter to Base Capacitance (f = 1.0 MHz) 75 120 pF lc=0 Vg =—05V
t., Turn On Time (Note 6) 23 ns Ic =~ 500 mA lg; =~ 50 mA
tos Turn Off Time (Note 6) 200 ns lc ~ 500 mA lg; = lg, ~ 50 mA
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.0 dB Ic = 200 wA ;EE;I%%
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FAIRCHILD TRANSISTOR 2N5042

- COLLECTOR CURRENT - AMPS,

e

TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTOR 2N5042

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
h, Input Resistance 2.3 kQ lc =1.0mA Vg =5.0V
h,e Output Conductance 17 umhos lc =1.0mA Ve =50V
h.. Voltage Feedback Ratio 4.5 X104 Ic=10mA Vee =50V
hee Small Signal Current Gain 78 lc =10mA Vee =5.0V

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 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C); junction to ambient thermal
resistance of 219°C/Watt (derating factor of 4.56 mW/°C).

(4) This rating refers to a high current point where collector-to-emitter voltage is lowest.

(5) Pulse Conditions: length — 300 us; duty cycle = 19%.

(6) See switching circuit for exact values of I, Iy, and I,

TYPICAL ELECTRICAL CHARACTERISTICS

COMMON EMITTER

CHARACTERISTICS
VERSUS COLLECTOR CURRENT
50
g ,vc[--sl.o]v
n LT, =25°C
= !‘:l.okHz //
< 10
;’ hie | hoe 4
> 7
e hr 4
s A f
é 1.0 Fhre hfe
g hoe \ ry !
g hie
S 01 N~
0.1 1.0 10

I COLLECTOR CURRENT - mA

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

10k

Tp=25°C

AWAY AV

\ AN
£
5
o LOK NRN
g \ \
E
g \
= N\
g ANAN
<§> NJ2.0db
3 100
d 3.0d8
o N NN
= 4.0dB

VCE =-5.0
f = 1.0kHz 1
10 B.W. = 15Hz
0.01 0.1 1.0

I - COLLECTOR CURRENT - mA

CHARACTERISTICS RELATIVE TO VALUE AT Veg = 5.0V

COMMON EMITTER

CHARACTERISTICS VERSUS
COLLECTOR-EMITTER VOLTAGE

o

~

T
Ig = 1.0mA
Tp=5°C
£+1,0kHz

1)

W

JANE

P

e
°

e
<

e
L

£y

5.0
Ve -

-10 -15 -20 -2
COLLECTOR EMITTER VOLTAGE - VOLTS

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

-30

10k

N DRE

!

=)
2
A

N
\\ \\
N

1 7

AN

\\
N
AN

AN
Y
\\\ N

8

Rg - SOURCE REISITANCE - ohms.

\\\ N

Ve = 5.
"1 - 10kHz

10| B.W. = 1504z

=

2.
3.
n

ov

0.01

0.1 1.0
I - COLLECTOR CURRENT - mA

CHARACTERISTICS RELATIVE TO VALUE @ 25°C

I - COLLECTOR CURRENT - AMPS.

COMMON EMITTER
CHARACTERISTICS VERSUS
AMBIENT TEMPERATURE

2.5 r
Vg = =50V
Ic = 1.0mAT
2.0 f1.0kHz o
hregd
e~
L5 A1 ne
A -
1.0
hoe
0.5 he,
hie/
_hll'e/
0
-100 50 0 50 100 150
Ty - AMBIENT TEMPERATURE -°C
FORWARD BIASED
SAFE OPERATING AREA
W VA
AV AN 2
. N\ \\ -
\ 4,
s\ N
AN
N\ s
\\‘
NN
0.2 Ny
%) NG
Te - 25°C \\\
0.1 I (MAX) = 1.0A NC
[~ Pulse Duty Cycle = 1.0%
| |
oosL [ T 171
0 10 ) 30 © 50

Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS




FAIRCHILD

TRANSISTOR

2N5042

SWITCHING TIMES VERSUS
COLLECTOR CURRENT
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2N5065

NPN HIGH SPEED HIGH CURRENT RADIATION RESISTANT SWITCH
SILICON PLANAR* EPITAXIAL TRANSISTOR

FEATURES
* GUARANTEED PERFORMANCE AFTER 3 x 10'nvt > 10 keV (INTEGRATED FAST NEUTRON DOSE) PHYSICAL DIMENSIONS
* 15 ns MAX. t..; 35 ns MAX. t.«;; 16 ns MAX. 31%ia
* 0.95V MAX. Vc: (sat) @ 1.0 Amp. 3330 —
o 500 MHz MIN. f; | 120
* he: — 10 MIN. POST-IRRADIATION; 50 MIN. PRE-IRRADIATION @ 300 mA i T -] "’;0
ABSOLUTE MAXIMUM RATINGS [Note 1] 339 ” ” ” s VMIN
Maximum Temperatures J’ﬂ ﬂ !
Storage Temperature —65°C to +200°C 3 sEADS —
Operating Junction Temperature +200°C
Lead Temperature (soldering, 60 second time limit) +300°C
Maximum Power Dissipation [Notes 2 and 3]
Total Dissipation at 25°C Case Temperature 2.5 Watts
25°C Ambient Temperature 0.6 Watt
Maximum Voltages and Current
Veso Collector to Base Voltage 25 Volts \/
Vees Collector to Emitter Voltage 25 Volts f
Veeo Collector to Emitter Voitage [Note 5] 15 Volts 934 943
Veso Emitter to Base Voltage 4.0 Volts
lc  Collector Current 1.0 Amp. TS tertr ooy commected o case
) Pockoge worght 056 pram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
POST-IRRADIATION
SYMBOL CHARACTERISTIC PRE-IRRADIATION (310" nvt >10keV) UNITS TEST CONDITIONS
Min. Typ. Max. Min. Typ.” Max.
t.n Turn On Time {Note 6] 11 15 11 15 ns le=~10A lss =~ 200 mA
tore Turn Off Time [Note 6] 20 35 15 35 ns le=1.0A ley = ls =~ 200 mA
s Charge Storage Time [Note 6] 13 16 8.0 16 ns lc =100 mA :.. =~ Ioil)orsA A
B2 X — m
he High Frequency Current Gain (f = 100 MH2 55 7.0 5.0 6.8 lc=100mA Ve = 5.0V
Vex (sat) Pulsed Collector Saturation Voltage [Note 51 015 023 021 030~ Volts  1:=100mA - 1,=10mA
Vee (sat) Pulsed Collector Saturation Voitage (Note 5] 0.20 0.33 029 042 Volts Ic=300mA I =30mA
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 045 0.70 059 095 Volts Ic=1.0A s = 200 mA
Vee (sat) (125°C)  Pulsed Collector Saturation Voltage [Note 5] 03 05 04 06 Volts Ic=300mA I,=30mA
hee DC Puise Current Gain [Note 5] 50 8 120 10 19 le=300mA Vee=05V
hee DC Pulse Current Gain [Note 51 50 96 11 20 le=100mA Vee=05V
hee (—35°C) DC Pulse Current Gain [Note 5] 20 40 5.0 7.0 le=300mA Vee=05V
hee (—55°C) DC Puise Current Gain [Note 5] 15 36 30 50 le=300mA Vee=05V
Vee (sat) Pulsed Base Saturation Voltage {Note 5] 0.79 1.1 0.81 11 Volts 1c=100mA [z =10mA
Ve (sat) Pulsed Base Saturation Voltage {Note 5] 0.9 1.3 091 13 Volts 1c=300mA I, =30mA
Vee (sat) Pulsed Base Saturation Voltage [Note 5] 1.0 117 24 10 124 24 Volts Ic=1.0A ls = 200 mA
lees Collector Reverse Current 85 100 85 100 A Vee = 15V Vee = 0
lees (125°C) Collector Reverse Current 150 150 4A Vee = 15V Vs = 0
Ces Collector to Base Capacitance 6.0 15 6.0 15 pF =0 Ve =50V
Ceb Emitter to Base Capacitance 15 25 15 25 pF le=0 Vie =05V
BVces Collector to Emitter Breakdown Voltage 25 46 25 54 Volts [c=05mA 1,=0
BVeso Collector to Base Breakdown Voltage 25 25 Volts  lc=05mA =0
Veeo (sust) Cohl\:zcttors]to Emitter Sustaining Voltage 15 175 15 23 Volts  lc = 30mA ls=0
ote
BVeso Emitter to Base Breakdown Voltage 4.0 5.7 4.0 5.8 Volts Ic=0 le =0.1mA
* Planar is a patented Fairchild process.
]
FAIRCHILD
]
SEMICONDUCTOR
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FAIRCHILD TRANSISTOR 2N5065
TYPICAL ELECTRICAL CHARACTERISTICS
~ COLLECTOR SATURATION .
DC CURRENT GAIN VOLTAGE VERSUS FAST COLLECTOR SATURATION VOLTAGE
VERSUS NEUTRON DOSAGE NEUTRON DOSAGE VERSUS COLLECTOR CURRENT
500 I R 2o T p 07 —TT
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4 h N g [T Ic:10R, 1g-02A 5 /
20 AN g 04 \‘ l g 03 ~Lay '
g \ g 360mA, T -|301| B 02 T~ 074
'tjs.o 8 g2 = 2 1| g ETASS ~
& é —.-ﬁ~ 01
10 ?g 0 Lo
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#-FAST NEUTRON DOSAGE (>10keV) - nvt - FAST NEUTRON DOSAGE (> 10keV) - nvt I¢ - COLLECTOR CURRENT - mA
BASE SATURATION VOLTAGE CONTOURS OF CONSTANT GAIN INPUT AND OUTPUT CAPACITANCE
VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f) VERSUS REVERSE BIAS VOLTAGE
20— 20 20
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;T AN RANPS ]
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2 7 5.0\ T Y 4 7 N,
2 7/ 8 \ 'S/ o ] . % Acry,
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I¢ - COLLECTOR CURRENT-mA Ic - COLLECTOR CURRENT-mA REVERSE BIAS VOLTAGE - VOLTS
CHARGE STORAGE TIME MEASUREMENT GIRCUIT t.. AND t.s MEASUREMENT CIRCUIT
Bg Vee
+16V 5OV Veg
LOWF  LOF +10V
11 M Ves
" W OlyF -4ov 100F | O0.0pF
OLF | OF gl 4
- i L ' I__—'vcc '—_]_.
S1000 - a7n Sk~ *10Vge3n
Pulse Width = 100ns HTo Sampling Scope Pulse Width = 500ns 1T Sample Sccpe
. _LOF ag Rise Ti-:l <10ns 114y 1.04F 20 | n:' L ory
-";ov v Input Z ~100k 0 i ?’u Iﬂ(Souvce ——w—X
Pulse Source G ; ":;g;‘ 1000
1r<10ns = L " = =
2, 500 1c100mA, Ly <100m, 1~ ~100mA . T I¢>1000mA, g~ 200mA, Igp = -200mA

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

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/Watt (derating factor of 17.2
mW/°C); junction to ambient thermal resistance of 291.7°C/Watt (derating factor of 3.43 mW/°C).

(4) This rating refers to a high current point where collector to emitter voltage is lowest.
(5) Pulse Conditions: length = 300 us; duty cycle = 1%.
(6) See switching circuit for exact values of I, Iy, and Iy,.
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2N5083 - 2N5084 - 2N5085
35 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

e HIGH VOLTAGE . . . .. 150 AND 120 VOLT (MIN) BV, 80 AND 60 VOLT (MIN) Ve
o LOW Vegipy « v - - - - 1.0 VOLT (MAX) AT I = 10 A, I, =20 A ~ PHYSICAL DIMENSIONS
 HIGH SPEED . . . ... MAX. t_, OF 350 ns AND t,,, OF 650 ns AT Ic =5.0 A, I, =0.5A (in accordance with JEDEC TO-59 outline)
o HIGH FREQUENCY . . . f; = 50 AND 80 MHz (MIN)
o LOW LEAKAGE . . ... MAX. Ics OF 100 1A AT 150°C AS A RESULT OF Base
PLANAR CONSTRUCTION o
\ 437
Emitter X 110 42
ABSOLUTE MAXIMUM RATINGS (Note 1) Lead No-1 N 030
215
Maximum Temperatures 380 Cotector
Storage Temperature Range —65°C to +200°C ‘31:65 o
Operating Junction Temperature +200°C 040 Ao i
Lead Temperature (Soldering, 60 second time limit) +300°C 3 LEADS ‘255 o ﬁ 330 1
Maximum Power Dissipation (Notes 2 and 3) oo | | | de e
Tota! Dissipation at 25°C Case Temperature 35 Watts 4+ —
2N5083 , T =
Maximum Voltages and Currents - 2N5084 2N5085 AT SoNTED) ‘
Veso Collector to Base 'oltage 120 Volts 150 Volts NOTES. AN emensins 1 menes
Veeo Collector to Emitter Voltage (Note 4) €0 Volts 80 Volts ' " Al s slecteicaly soiates trom case
Veso Emitter to Base Voltage 6.0 Volts 6.0 Volts Package weight 15 6.44 grams
le Collector Current 10 Amps 10 Amps
lg Base Current 2.0 Amps 2.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL  CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
BVees Collector to Emitter 2N5083 %
Breakdown Voltage 2N5084 120 Volts lc=10mA Vee =10
2N5085 150 Volts lc=10mA Ve =0
Veeopusy  Collector to Emitter 2N5083 2
 Sustaining Voltage ansoss § &0 Volts lc =50 mA lg=0
(Notes 4 and 5) - DNBO8S g Volts Ic=50mA ly=0
BVgzo Emitter to Base Voltage 6.0 Volts le=0 le=10mA
lces Collector Reverse Current 2N5083
IN5084 0.001 1.0 £A Ve =60V Vge=0
2N5085 0.001 1.0 #A Vee =100V Vge =0
leso Emitter Reverse Current 0.002 1.0 kA le=0 Vg =40V
hee D.C. Pulse Current Gain 2N5084 100 150 300 le=2.0A Ve =20V
(Note 5) 2N5083 %
9IN5085 40 75 120 Ic=20A Vee =20V
L Pulsed Collector Saturation Voltage (Note 5) 0.8 1.0 Volts le=10A lg=20A
Vae(sat) Pulsed Base Saturation Voltage (Note 5) 1.15 1.8 Volts lc=10A lg=20A
Veesat) Pulsed Collector Saturation Voltage (Note 5) 0.35 0.5 Volts lc=5.0A lg=05A
Vag(sat) Pulsed Base Saturation Voltage (Note 5) 1.0 13 Volts lc =5.0A lg=05A
Ceo Collector to Base Capacitance 45 80 pF 1e=0 Vg =10V
Cep Emitter to Base Capacitance 330 500 pF le=0 Vg =05V

Notes on Page 2

Additional Electrical Characteristics on Page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N5083 - 2N5084 - 2N5085

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

SYMBOL  CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
ty Delay Time (Note 6) 20 50 ns lc =50A lg, =05A
t, Rise Time (Note 6) 160 300 ns Ic =50A Iy, =05A
t, Storage Time (Note 6) 180 350 ns Ic =50A lg, =0.5A
Iy, = —05A
t; Fall Time (Note 6) 120 300 ns lc =50A I3, =05A
lg, =—05A
hg, High Frequency Current 2N5084 4.0 6.0 lc =054 Ve =5.0V
Gain (f = 20 MHz) 2N5083 s
2N5085 25 6.0 Ic=05A Vee=5.0V
hee(—55°C) D.C. Pulse Current Gain 2N5084 35 75 lc=20A Vee =20V
(Note 5) 2N5083
IN5085 E 15 40 lc=20A Vee =20V
Ices(150°C) Collector Reverse Current 2N5083 E 20 100 uA Vg =60V Vge =0
2N5084
2N5085 3.0 100 uA Vee =100V Vee =0
MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION
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: \
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E \\
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a
a \\\ i
o
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' \
22 10 ——t \\\\ ——— ]
Te = 150°C S —— —
5 O
T01= 175.0 8(3 8
—H 212 2
0 TC =200°C NN ~N
0 10 2 30 4 50 60 70 80 90 100

NOTES:

Vg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

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

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

Itead

on applications involving pulsed or low duty cycle operations.

(3) See Maximum Permissible D.C. Forward Bias Power Dissipation graph.
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Pulse Conditions: length — 300 us; duty cycle = 1%.
(6) Test conditions are given in the switching circuit.
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FAIRCHILD TRANSISTORS 2N5083 - 2N5084 - 2N5085
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2N5083 - 2N5085

COLLECTOR CHARACTERISTICS®
ACTIVE REGION
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TYPICAL ELECTRICAL CHARACTERISTICS

*Single family characteristics on Transistor Curve Tracer
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