






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2N3771 
2N3772 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VcE(satl* Collector-emitter for 2N3771 
saturation voltage lc=15A ls=1.5A 

lc=30A ls=6A 
for 2N3772 
lc=10A Is= 1A 
lc=20A ls=4A 

fT Transition frequency lc= 1A VcE=4V; f=50KHz 

hte Small signal lc= 1A VcE=4V 
current gain f= 1KHz 

ls/b Second breakdown VcE=25V 
collector current t= 1s (non ripetitive) 

* Pulsed: pulse duration = 300/ls, duty cycle �~�2�%� 

Safe operating areas 'c 
(A) 

Min. Typ. Max. Unit 

2 v 
4 v 

1.4 v 
4 v 

0.2 MHz 

40 -

6 A 

r. 5292 -

lcMAX PULSED pULSE OPERATION*-

10 

II II· 

" 
I il 

lcMAX (2N3771l 5ms 
\ 

1001JS -

lc MAX (2N3772 l J "'-... ' 
DC OPERATION 

I I I I II I \ 
I I \ 

*FOR SINGLE NON \ 
REPETITIVE PULSE 

2N3771 

10-1 
2N3772 

10 
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----------------------

10 

DC current gain 

-
1---

VCE :4V 

I 

w-' ' I 

' s·c'-

~ 
.ss•c 

G 5192 -

1case=150'C 

1\.\ 

' 1\ 
~\ 

' 6' 
10 lc (A) 

Collector-emitter saturation voltage 

VcE(satl 

(V) 

1,2 

0.8 

0.4 

0 
1o-2 

2 

\ 

G 5193 -

I \ 

' 
........ 

10-1 Ia (A) 
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Saturation voltage 

2N3771 
2N3772 

G-5205 

~Vl t---t--t+iititt--H--ttH+tt--++1--+11-tHl 

0 

10·1 

Capacitances 

c 
(pF) 

10' 

r-
~ 

IQ-1 

CEBO 
..... 
~80 

............. 

10 IciAl 

G-5199 

I 

............. ~ 

. ' ' . 
10 V (V) 



I 
II'S I 

10 

Turn-off time 

-

2N3771 
2N3772 

--... Is 
r-... 

G-5202 

Ycc=Jov 

hFE:lO 

ls,=ls2 

10 lc CAl 
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I 
(#lsi 

10-1 

Turn-on time 

lr 

... 

~ 

G-5ZOJ 

-
Ycc=JOV 
hFE=lO 

10 Ic CAl 



EPITAXIAL PLANAR PNP 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 
in Jedec T0-39 metal case. 
They are intended for use in switching and amplifier applications. 
The complementary NPN types are the 2N4237, 2N4238 and 2N4239 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEso 
lc 
Is 
Ptot 

Tstg 

Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease :::;25°C 

Tamb ::;:; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

701 

2N4234 2N4235 2N4236 

-40V -60V -80V 
-40V -60V -80V 

-7V 
-3A 

-0.2A 
6W 
1W 

-65 to 200°C 
200° 

Dimensions in mm 

T0-39 

5/80 



THERMAL OAT A 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 29 ac;w 
max 175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leso Collector cutoff for 2N4234 VeE= -40V -0.1 rnA 
current (IE= 0) for 2N4235 VeE= -60V -0.1 rnA 

for 2N4236 VeE= -80V -0.1 rnA 

leEv Collector cutoff for 2N4234 VeE= -40V -0.1 rnA 
current (VsE = 1.5) for 2N4235 VeE= -60V -0.1 rnA 

for 2N4236 VeE= -80V -0.1 rnA 
Tease = 150°C 
for 2N4234 VeE= -30V -1 rnA 
for 2N4235 VeE= -40V -1 rnA 
for 2N4236 VeE= -60V -1 rnA 

leEO Collector cutoff for 2N4234 VeE= -30V -1 m-\ 
current (Is = 0) for 2N4235 VeE= -40V -1 rnA 

for 2N4236 VeE= -60V -1 rnA 

lEBo Emitter cutoff VsE = 7V -0.5 rnA 
current (le = 0) 

VcEo (sustCollector-emitter lc = -100mA 
sustaining voltage for 2N4234 -40 v 
(Is= 0) for 2N4235 -60 v 

for 2N4236 -80 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VeE (sat) * Collector-emitter le = -1A Is= -100mA 
saturation voltage 

VsE (sat) * Base-emitter le = -1A Is= -100mA 
saturation voltage 

VsE * Base-emitter le = -0.25A VeE= -1V 
voltage 

hFE * DC current gain le = -1 OOmA VeE = -1 V 
le = -250mA VeE= -1V 
le = -500mA VeE= -1V 
le = -1A VeE= -1V 

h Transition le = -100mA VeE= -10V 
frequency f = 1 MHz 

Ceso Collector-base IE= 0 Ves = -10V 
capacitance f = 100KHz 

hte Small signal le =-SOmA VeE= -10V 
current gain f = 1KHz 

*Pulsed: pulse duration= 300~-ts. duty cycle :;;:2% 
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2N4234 
2N4235 
2N4236 

Min. Typ. Max. 

-0.6 

-1.5 

-1.0 

40 
30 150 
20 
10 

3 

100 

25 

Unit 

v 

v 

v 

-
-
-
-

MHz 

pF 

-
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2N4895 
2N4896 
2N4897 EPITAXIAL PLANAR N PN 

HIGH CURRENT, FAST SWITCHING APPLICATIONS 

The 2N 4895, 2N 4896 and 2N 4897 are silicon expitaxial planar NPN transistors in Jede~ 
T0-39 metal case. 
They are intended for high current, fast switching applications and for power amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
Plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Clc = 0) 
Collector current 
Total power dissipation at Tamb,;;25°C 

Tcase,;;25oC 
T case,;; 1 OOoC 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

6/77 704 

2N4895 2N4896 2N4897 

120V 120V 150V 
sov sbv 80V 

6V 
5A 
1W 
7W 
4W 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-39 



r ; i 2N4895 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N4896 
2N4897 

max 
max 

25 °C/W 
175 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = :25°C unless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff for 2N4895 and 2N4896 
current (V BE= 0) VeE= 120V 

VeE= 60V 
VeE= 60V T case= 150oC 
for 2N4897 
VeE= 150V 
VeE= 100V 
VeE= 100V T case= 150°C 

lEBO Emitter cutoff VEs= 6 V 
current (lc = 0) 

V cEo (sus)* Collector-emitter lc =50 rnA 
sustaining voltage for 2N4895 and 2N4896 
Ps=O) for 2N4897 

VcE(sat) * Collector-emitter lc = 5A Is = 0.5 A 
saturation voltage 

VBE (sat) * Base-emitter lc =5A Is = 0.5 A 
saturation voltage 

hFE * DC current gain le =2A VeE= 2 V 
for 2N4895 and 2N4897 
for 2N4896 
lc =2A VeE= 2 V 
T case= -55 oC 
for 2N4895 and 2N4897 
for 2N4896 

fr Transition frequency lc = 0.5A VeE= 5 V 
for 2N4895 and 2N4897 
for 2N4896 

Ccso Collector-base IE = 0 Vcs= 10 V 
capacitance f = 1 MHz 

ton Turn-on time lc =5A Vee= 20V 
181 = 0.5 A 

ts Storage time lc =5A Vee= 20V 

tf Fall time ls1 = -1 82 = 0.5A 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
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Min. Typ_ Max. Unit 

1 rnA 
1 [LA 

100 [LA 

1 rnA 
1 flA 

100 !-lA 

1 rnA 

60 v 
80 v 

1 v 

1.6 v 

40 120 -
100 300 -

15 -
35 -

50 MHz 
80 MHz 

80 pF 

0.35 [LS 

0.35 [LS 

0.3 [LS 



lc ' 
(A)' 

Ic 
(A) 

0 

2N4895 
2N4896 
2N4897 

Safe operating areas 

G-2564 

• PULSE OPERATION 
lc MAX 

1'1ms 

' """" ' \ 
-oc OPERATION 

I I 
• FOR SINGLE NON \ REPETITIVE PULSE 

2N4B95/6 
2N4697.,.---

10 

DC transconductance 

G-2562 

It 
hFE=10 It 

J 
I 
I 

I 
1/ 

'/ 
[../ 

0.5 VBE(sat) (V) 
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200 

100 

VCE(sat 

(V) 

0.6 

0.4 

0.2 

DC current gain 

G-2563 

VcE=2V 

2N4896 

~ ;-,. II 

--~ \ 

\ 
1--- ~ 

1-' 12N4l ~~7 """ / "' 1\ 

Ic (A) 

Collector-emitter saturation voltage 

G 2561 

hFE=10 

I 

/ 

lc (Al 



'r 
(MHz) 

100 

50 

t 
(ns) e 

102 

10 

Transition frequency 

G-2565 

__.. - r--.. 

~ 
v 

v 
/ 

L 
v 

Ic !A) 

Saturated switching characteristics 

G-2566 

I'. Is 

...... 

['....... ,, J,Y 
ton 

Ycc=20V 

hFp10 

Ia,=-laf 

6 8 6 8 

tc !A> 

CcBO 
(pF) 

60 

40 

20 

707 

Ptot 
(W) 

0 

2N4895 
2N4896 
2N4897 

Collector-base capacitance 

~56· 

1\ 

\ 

20 40 60 vee cv> 

Power rating chart 

G-:!567 

~ 
~ 

1'-
1"\ 

I'-
1'-

' 1'-
1'\ 

' ~ ["-., 
!"-.. 

"" 50 100 150 Tease (•C) 



2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 EPITAXIAL PLANAR NPN/PNP 

PRELIMINARY DATA 
MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N4921, 2N4922 and 2N4923 are silicon epitaxial planar NPN transistors in Jede T0-126 
plastic package, They are intended for driver circuits, switching and amplifier applications. 
The complementary PNP types are the 2N4918, 2N4919 and 2N4920 respectively. 

PNP 2N4918 2N4919 2N4920 

ABSOLUTE MAXIMUM RATINGS NPN 2N4921 2N4922 2N4923 

VcEo Collector-emitter voltage (1 6 = 0) 40V 60V 80V 

Vcso Collector-base voltage (IE= 0) 40V 60V 80V 

VEBO Emitter-base voltage Oc = 0) 5V 
lc Collector current 1A 

I eM Collector peak current 3A 

Is Base current 1A 

Ptot Total power dissipation at Tease ~25°C 30W 

Tstg Storage temperature -65 to 150°C 

Ti Junction temperature 150°C 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

J 09~' 12 
058 

(1) W1thm this regton the cross-section of the leads IS uncontrolled 

5/84 708 

:~: 
78~· 

22JL 
Ll.l. 

"'" 

Dimensions in mm 

T0-126 ISOT-32) 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

max 4.16 °C/W 

ELECTRICAL CHARACTERISTICS !Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V CE = half rated V CEO 0.5 rnA 
current !lao= 0) 

lcex Collector cutoff V CE = rated V CEO 0.1 rnA 
current {Vee= -1.5V) V CE = rated V CEO 

Tease= 125°C 0.5 rnA 

lcso Collector cutoff Vee= rated Vcso 0.1 rnA 
current {IE=O) 

leso Emitter cutoff VEs=5V 1 rnA 
current !lc = 0) 

V CEO(susl * Collector-emitter lc=0.1A 
sustaining voltage for 2N4918, 2N4921 40 v 

for 2N4919, 2N4922 60 v 
for 2N4920, 2N4923 80 v 

hFE * DC current gain lc= 50mA Vee= 1V 40 -
lc=500mA Vce=1V 30 150 -
lc=1A Vee= 1V 10 -

VcE(satl * Collector-emitter lc=1A 18 =0.1A 0.6 v 
saturation voltage 
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2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VBEisat!* Base-emitter lc=1A 18 =0.1A 
saturation voltage 

Vse* Base emitter lc=1A Vce=1V 
voltage 

fT Transition frequency lc=250mA Vce=10V 
f=1MHz 

Ccso Collector-base Vcs= 10V le=O 
capacitance f= 100KHz 

hte Small signal lc=250mA Vce=10V 
current gain f=1KHz 

* Pulsed: pulse duration = 300/Ls, duty cycle ~2% 
For PNP types voltage and current values are negative 

Safe operating areas 
1c a 

(A) 

10-1 

Ic MAX PULSED 

lcMAX COI'IT. 

C OPERATION 
I I I I I 
I 

*FOR SINGLE NON 
REPETITIVE PULSE 

6 8 
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Min. Typ. Max. Unit 

1.3 v 

1.3 v 

3 MHz 

100 pF 

25 -

(", -5290 

*PULSE OPERATION 

lO~s " 1\, 

100 JJS ....... 
"::!. 1ms 

"'r-. 

" ...... 
\ 

6 8 

10 



10' 

10 

Ie 
(A) 

1.5 

0.5 

0 

DC current gain (NPN types) 

G 3719 

VeE = 2V 

!;I-' r-

1\ 

' 6-e ' '' 10-2 10-1 Ie(A) 

DC transconductance (NPN types) 

G 3720 

VeE -2V 

0.5 

711 

10 

-Ie 
(A) 

1.5 

0.5 

0 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

DC current gain (PNP types) 

' '. 10-' 

G 3703 

VeE=- 2V 

" !'\ 

' '' -Ie CAl 

DC transconductance (PNP types) 

G 370.t. 

I 

VeE =-2V I 
I 

I I 
I 

0.5 



VcE(sat 

( v) 

0.5 

0 

-VcE(SOII) 

(V) 

0.5 

0 

) 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

Collector-emitter saturation voltage 
(NPN types) 

G 3721 

\ 
\ 

Ic:O.SA lA ~A 3A 

1\ \ 
\. 

f\ r-... 

" 
10"' 

4 6 6 

10"' 
4 6 6 

10·' 
4 6 6 

I8 (A) 

Collector-emitter saturation voltage 
(PNP types! 

G 3705 

\ 

Ic =-3A 

I\ 
1'-

Ic =-2A 

~c=-IA 

Ic=-O.s ~ 
1-.........L _Ill 

I I Ill 
IO·' 10"' 10·' -1 6 (A) 

VCE(u~ 

(V) ' 

-YCEfNI 

(Yl 

ur' 

) 

Collector-emitter saturation voltage 
(NPN types) 

/ 

-
"fE=IO 

< I 

/ 

G 3722 

< I 

•c<"> 

Collector-emitter saturation voltage 
(PNP types) 

G 3701 -

/ 

~ 

hFE :10 

ur2 

10-1 
' • i , 
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VBE(sat 

(V) 

0.5 

0 

Base-emitter saturation voltage 
!NPN types) 

) 

/ 
/ 

1---" !--" hFE=lO 

• • 

G-3723 

! 
I 

6 • 

•c<A> 

Saturated switching characteristics 
(NPN types) 

t 
()JS)' 

10-1 

r--.. 

............... 
1-
r-. 

' . 

G 3724 -

vcc=Jov 
1st =-1e2 
hfE=10 

....... 
'• ,, "\ 
I on 

' . •c<A> 

-vaE(sat) 
(V) 

0.5 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

Base-emitter saturation voltage 
!PNP types) 

G-3707 

v 
/ 

~,..... 

hFE=lO 

6 8 
to-1 

6 8 

-Jc<A> 

t 
()JS) 

713 

' 
' 

2 

Saturated switching characteristics 
(PNP types) 

G 3708 

vcc=-Jov 
1e1 =-la2 
hfE=10 

........... 
Is 1'--. 

~--- ,, --
ton 

10"' •• -•c<A> 
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2N5038 
2N5039 
2N6496 MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT POWER SWITCH 

The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 
Jedec T0-3 metal case. 
They are especially intended for high current and fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V6 E = -1.5V, R6 E = 1 OOQ) 
Collector-emitter voltage (R6 E:::; 50 Q) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease,;;;; 25 ·c 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

10/82 714 

2N5038 2N5039 2N6496 

150V 
150V 
110V 
90V 
7V 

20A 
30A 

120V 
120V 
95V 
75V 
7V 

20A 
30A 
SA 

140W 
-65 to 200 •c 

200 ·c 

150V 
150V 
130V 
110V 

7V 
15A 

Dimensions in mm 

T0-3 



THERMAL DATA 

R1h i-case Thermal resistance junction-case 

2N5038 
2N5039 
2N6496 

max 1_25 °C/W 

ELECTRICAL CHARACTERISTICS (T case = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N5038 
current (V BE= -1 _5 V) VeE= 140 V 50 rnA 

VeE= 100V T case= 150oC 10 rnA 
for 2N5039 
VeE= 110V 50 rnA 
VeE= 85V T case= 150oC 10 rnA 
for 2N6496 
VeE= 130V 20 rnA 
VeE= 130V T case= 150oC 25 rnA 

I cEO Collector cutoff for 2N5038 
current (IB = 0) VeE= 70 V 20 rnA 

for 2N5039 . 
VeE= 55 V 20 rnA 

lEBO Emitter cutoff VEB = 7 v 50 rnA 
current (lc = 0) VEB = 5 V 

for 2N5038 5 rnA 
for 2N5039 15 rnA 

V cEx (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N5038 150 v 
(VBE=-1_5V, for 2N5039 120 v 
RBE = 100Q) for 2N6496 150 v 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N5038 110 v 
(RBE = 50 Q) for 2N5039 95 v 

for 2N6496 130 v 

V cEo (sust Collector-emitter lc = 200mA 
sustaining voltage for 2N5038 90 v 
(IB = 0) for 2N5039 75 v 

for 2N6496 110 v 
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2N5038 
2N5039 
2N6496 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCE(sat) * Collector-emitter for 2N5038 
saturation voltage lc = 12 A Is = 1.2 A 

lc = 20A Is =5A 
for 2N5039 
le = 10 A le =1A 

le = 20A Is =5A 
for 2N6496 
le =SA Is = O.SA 

VBE(sat)* Base-emitter for 2N5038 and 2N5039 
saturation voltage le = 20A Is =SA 

for 2N6496 
le =SA Is = O.SA 

VBE * Base-emitter voltage for 2N5038 
le = 12A VeE= 5 V 
for 2N5039 
le = 10A VeE= 5 V 
for 2N6496 
le =SA VeE= 2 V 

hFE * DC current gain for 2N5038 
le =2A VeE= 5 V 
le = 12A VeE= 5 V 
for 2N5039 
le = 2A VeE= 5 V 
le = 10A VeE= 5 V 
for 2N6496 
le =SA VeE= 2 V 

hre Small signal le = 2A VeE= 10 V 
current gain f = 5 MHz 

Ceeo Collector-base IE = 0 Ve8 = 10 V 
capacitance f = 1 MHz 

t, Rise time for 2N5038 
le = 12 A Vee= 30 V 
Is, = -1 82 = 1.2 A 
for 2N5039 

t. Storage time le = 10A Vee= 30 V 
Is, = -1 82 = 1 A 
for 2N6496 
le =SA Vee= 30 V 

tr Fall time Is, = -1 82 = O.S A 
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Min. Typ. Max. Unit 

1 v 
2.5 v 

1 v 
2.5 v 

1 v 

3.3 v 
2 v 

1.S v 
1.S v 

1.6 v 

50 250 -
20 100 -
30 250 -
20 100 -
12 100 -

12 -

300 pF 

0.5 J.1S 

1.5 J.IS 

0.5 J.IS 
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2N5038 
2N5039 
2N6496 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

I sib •• Second breakdown VeE= 28 v 5 A 
collector current VeE= 45V 0.9 A 

Estb Second breakdown V6E = -4 V RaE= 20 n 
energy L = 180 p.H 

• Pulsed: pulse duration = 300 J.IS, duty cycle 
• • Pulsed: 1 s non repetitive pulse 

lc ' 
(A) s 

10 

10- I 

Safe operating areas 
(for 2N5038 and 2N5039) 

*PULSE 
lc MAX PULSED OPERATION 

lc MAX IINO_~ms"l\ 

CONTINUOUS! I*'-' s 1\ 
Ill ~ 

t-- DC PERAT!ON 

I II IIIII 1\ 
*~~~E~~~~~~E ~U~~E 

2N5036_____,. 

2
N

5r1111 
' '. 10 

6. 

s 263311 -

IO)JS 
1-IOO)JS 
r-0.5 ms 

102 
' '8 
VeE (V) 

717 

for 2N5038 13 
for 2N5039 13 
for 2N6496 5.7 

1.5% 

Safe operating areas 
(for 2N6496) 

*PULSE 
ll~e~M~A~X~~~~~OP~E~~~J~~~N~ !- -IOO)JS 

mJ 
mJ 
mJ 

I I'. ' -Q.Sms 

IO,~•r~•ilmsll § DC OPE~ ION 10ms 

- I II II II 1\ 
*FOR SINGLE NON 

REPETITIVE PULSE 

10_, '---L-W,u...J.6li8.1L---l--'-...L.l-'-6 u,JJ.l_--'--'--'-, -1-1-1, ~. 

10 10 2 VeE (V) 
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100 

50 

"cE.{sat 

2N5038 
2N5039 
2N6496 

DC current gain 

E 

VeE :SV 
----VcE=2V 

]... ')'... 
1--- ' 

' 

\. 
\\. 
', 

JQ-1 
10 

G 4889 
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2N5151 
2N5153 

EPITAXIAL PLANAR PNP 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 
T0-39 metal case intended for use in switching applications. 
The complementary NPN types are the 2N5152 and 2N5154 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEsO 
lc 
I eM 
Is 
Ptot 

Tstg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease~ 50°C 

Tease ~ 1 00°C 
Tamb ~ 25°C 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

5/80 720 

2N5151 2N5153 

-100V 
-80V 
-5.5V 
-5A 
-10A 
-2.5A 
10W 
6.7W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5151 
2N5153 

max 15 oc;w 
max 175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min_ Typ. Max. Unit 

IcEs Collector cutoff VeE= -60V -1 f.LA 
current (VsE = 0) VeE= -100V -1 rnA 

lcEV Collector cutoff VeE= -60V -500 f.LA 
current (VsE = 2V) Tease =150°C 

I cEO Collector cutoff VeE= -40V -50 f.LA 
current (Is= 0) 

lEBo Emitter cutoff VEs = -4V -1 f.LA 
current (lc = 0) VEs = -5.5V -1 rnA 

VeEO (sus) *Collector-emitter le = -100mA -80 v 
sustaining voltage 
(Is = 0) 

VeE (sat) * Collector-emitter le = -2.5A Is= -250mA -0.75 v 
saturation voltage lc =- 5A Is= -·500mA -1.5 v 

VsE (sat) . Base-emitter le = -2.5A Is= -250mA -1.45 v 
saturation voltage lc = -5A Is= -500mA -2.2 v 

VsE 
. Base-emitter le = -2.5A VeE= -5V -1.45 v 

voltage 

hFE 
. DC current gain for 2N5151 

le =-SOmA VeE= -5V 20 -
le = -2.5A VeE= -5V 30 90 -
lc = -5A VeE= -5V 20 -
T case = -55 °C 
lc = -2.5A VeE= -5V 15 -
for 2N5153 
le =-SOmA VeE= -5V 50 -
le = -2.5A VeE= -5V 70 200 -
lc = -5A VeE= -5V 40 -
T case = -55 °C 
le = -2.5A VeE= -5V 35 -
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2N5151 
2N5153 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE= 0 Ves = -10V 
capacitance f = 1MHz 

hte Small signal le = -0.1A VeE= -5V 
current gain f =1KHz 

for 2N5151 
for 2N5153 
le = -0.5A VeE= -5V 
f = 20MHz 
for 2N5151 
for 2N5153 

ton Turn on time le = -5A ls1 = -0.5A 
Vee= 30V 

toft Turn off time le = -5A ls1 = -ls2 = 0.5A 
Vee= 30V 

*Pulsed: pulse duration= 300f.LS, duty cycle "'-'2%. 
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Min. Typ. Max. Unit 

250 pF 

20 -
50 -

3 -
3.5 -

0.5 f.LS 

1.3 f.LS 



EPITAXIAL PLANAR NPN 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

2N5152 
2N5154 

The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 
T0-39 metal case intended for use in switching applications. 
The complementary PNP types are the 2N5151 and 2N5153 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VESO 

lc 
lcM 
Is 
Pta! 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease~ soac 

Tease ~100ac 
Tamb ~ 25oC 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

723 

2N5152 2N5154 

100V 
80V 
6V 
2A 
10A 
1A 

1.ow 
6.7W 
1W 

-65 to 200°C 
2ooac 

Dimensions in mm 

T0-39 

5/80 



2N5152 
2N5154 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 15 °C/W 
max 175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= 60V 1 JLA 
current (VsE = 0) VeE =100V 1 mA 

leEv Collector cutoff VeE =60V 500 f.LA 
current (VsE = -2V) Tease= 150oC 

I cEO Collector cutoff VeE= 40V 50 f.LA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB = 5V 1 JLA 
current (lc = 0) VEB = 6V 1 mA 

VeEO (sus)*Collector-emitter le = 100mA 80 v 
sustaining voltage 
(Is= 0) 

VeE (sat)* Collector-emitter le = 2.5A 18 = 250mA 0.75 v 
saturation voltage le =SA 18 = 500mA 1.5 v 

VsE (sat) * Base-emitter le = 2.5A Is= 250mA 1.45 v 
saturation voltage le =SA Is= 500mA 2.2 v 

I 

VsE * Base-emitter le = 2.5A VeE= 5V 1.45 /v 
voltage 

hFE * DC current gain for 2N5152 
le =SOmA VeE= 5V 20 -
lc = 2.5A VeE= 5V 30 90 -
lc =SA VeE= 5V 20 -
T case = -55 °C 
lc = 2.5A VeE= 5V 15 -
for 2N5154 
lc =SOmA VeE= 5V 50 -
le = 2.5A VeE= 5V 70 200 -
le =SA VeE= 5V 40 -
T case = -55 °C 
le = 2.5A VeE= 5V 35 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE= 0 Ves = 10V 
capacitance f = 1 MHz 

hte Small signal le = 0.1A VeE= 5V 
current gain f =1KHz 

for 2N5152 
for 2N5154 
le = 0.5A VeE= 5V 
f = 20MHz 
for 2N5152 
for 2N5154 

ton Turn on time le = 5A ls1 = 0.5A 
Vee= 30V 

toft Turn off time le = 5A ls1 = -ls2 = 0.5A 
Vee= 30V 

*Pulsed: pulse duration= 300JLS, duty cycle ~2%. 
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2N5152 
2N5154 

Min. Typ. Max. 

250 

20 
50 

3 
3.5 

0.5 

1.3 

Unit 

pF 

-
-

-
-

JLS 

JLS 



2N5190 2N5193 
2N5191 2N5194 
2N5192 2N5195 EPITAXIAL -BASE NPN I PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N5190, 2N5191, 2N5192 are silicon epitaxial-base NPN power transistors in Jedec 
T0-126 plastic package, intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N5193, 2N5194 and 2N5195 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T st9 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base volage (lc = 0) 
Collector current 
Collector peak current (t < 1 Oms) 
Base current 
Total power dissipation at Tease< 25°C 
Storage temperature 
Junction temperature 

NPN 2N5190 2N5191 2N5192 
PNP* 2N5193 2N5194 2N5195 

40V 60V BOV 
40V 60V BOV 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :~: 
MECHANICAL DATA Dimensions in mm 

I 
!Ius~· 1.2 

Q58 

(1) W•thn th•s reg100lhe cross-se<too o1 theo leads 1s uncontrolled "'" T0-126 (SOT-32) 

10/84 726 



THERMAL DATA 
Thermal resistance junctioh-case 
Thermal resistance junction-ambient 

2N5190 2N5193 
2N5191 2N5194 
2N5192 2N5195 

max 3.12 °C/W 
max 100 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions 

leeo Collector cutoff for 2N5190/93 Vee = 40V 
current (IE = 0) for 2N5191/94 Vee = 60V 

for 2N5192/95 Ve 8 = 80V 

leEx Collector cutoff for 2N5190/93 VeE = 40V 
current for 2N5191/94 VeE= 60V 
(VEe= 1.5V) for 2N5192/95 VeE = 80V 

T case= 125°C 
for 2N5190/93 VeE = 40V 
for 2N5191/94 VeE = 60V 
for 2N5192/95 VeE= 80V 

leEo Collector cutoff for 2N5190/93 VeE = 40V 
current (1 8 = 0) for 2N5191/94 VeE = 60V 

for 2N5192/95 VeE = BOV 

lEBO Emitter cutoff VEe= 5V 
current (I e = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage for 2N5190/93 
Oe = O) for 2N5191/94 

for 2N5192/95 

VeE (sat) * Co I lector-emitter lc = 1.5A le=0.15A 
saturation voltage le =4A 18 = 1A 

for 2N5190/91/92 
for 2N5193/94/95 

VeE * Base-emitter volt. le = 1.5A VeE= 2V 

hFE * DC current gain le = 1.5A VeE= 2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

le =4A VeE= 2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

fT Transition freq. le = 1A VeE= 10V 

* Pulsed: pulse duration = 300J1s duty cycle = 1.5% 
For NPN types voltage and current values are negative 
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Min •. Typ. Max. Unit 

100 11A 
100 llA 
100 llA 

100 11A 
100 llA 
100 JlA 

2 rnA 
2 rnA 
2 rnA 

1 rnA 
1 rnA 
1 rnA 

1 rnA 

40 v 
60 v 
80 v 

0.6 v 

1.4 v 
1.2 v 
1.2 v 

25 100 -
25 100 -
20 80 -

10 -
10 -

7 -

2 MHz 



' r 2N5190 2N5193 
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2N5301/2/3 
2N4398/99 
2N5745 EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY HIGH POWER TRANSISTORS 

The 2N5301 /2/3, 2N4398/99 and 2N5745 are silicon epitaxial-base transistors in Jedec T0-3 
metal case. They are intended for power amplifier and switching circuits. 

NPN 2N5301 2N5302 2N5303 

ABSOLUTE MAXIMUM RATINGS PNP 2N4398 2N4399 2N5745 

VcEO Collector-emitter voltage (Is= 0) 40V 60V aov 

Vcso Collector-base voltage (IE= 0) 40V 60V aov 

VESO Emitter-base voltage !lc = 0) 5V 5V 5V 

lc Collector current 30A 30A 20A 

I eM Collector peak current 50 A 

Is Base current 7.5A 

Ptot Total power dissipation at Tease :::;25°C 200W 

Tstg Storage temperature -65 to 200°C 

Ti Junction temperature 2oooc 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :::{ 
MECHANICAL DATA Dimensions in mm 

Collector connected to case 

87~· 11~ 

ill."C'TF I 
! -

T0-3 

5/84 732 



THERMAL DATA 

Rth i-e~se Thermal resistance junction-case 

> ; 

. ~ ! . 
i' t : l 

.,.,• ..,.·"'·-_./' 

2N5301/2/3 
2N4398/QQ 
2N5745 

max 0.875 °C/W 

ELECTRICAL CHARACTERISTICS 1Tease=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leso Emitter cutoff Ves=5V 5 rnA 
current lie= 01 

lcso Collector cutoff Vcs =rated Vcso 1 rnA 
current lle=OI 

lcev Collector cutoff Vee= rated Vceo 
current (Vse= -1.5VI for 2N4398/99, 2N5745 5 rnA 

for 2N5301/2/3 1 rnA 
Vce=30V Tease=150°C 
for 2N4398/99 10 rnA 
Vce=80V Tease= 150°C 
for 2N5745 10 rnA 
Vee= rated Vceo Tease= 150oc 
for 2N5301/2/3 10 rnA 

I ceo Collector cutoff V CE = rated V CEO 5 rnA 
current lls=OI 

V CEO(sus) * Collector-emitter lc=200mA 
sustaining voltage for 2N4398, 2N5301 40 v 
lls=OI for 2N4399, 2N5302 60 v 

for 2N5745, 2N5303 80 v 
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2N5301/2/3 
2N4398/99 
2N5745 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

hFE * DC current gain lc= 1A VcE=2V 
for 2N5745, 2N5303 
lc = 10A VcE=2V 
lc=20A VcE=2V 
for 2N4398/99, 2N5301/2 
lc=15A VcE=2V 
lc=30A VcE=4V 

VcE(sat)* Collector-emitter lc=10A 18 = 1A 
saturation voltage for 2N4398/99, 2N5301/2 

for 2N5745, 2N5303 
lc= 15A 18 =1.5A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
lc=20A 18 =2A 
for 2N4398/99, 2N5301/2 
lc=20A 18 =4A 
for 2N5745, 2N5303 
lc=30A ls=6A 
for 2N4398/99, 2N5301/2 

VBE!satl * Base-emitter lc=10A 18 =1A 
saturation voltage lc=15A 18 =1.5A 

for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
lc=20A 18 =2A 
for 2N4398/99, 2N5301/2 
lc=20A 18 =4A 
for 2N5745, 2N5303 

VsE * Base-emitter voltage lc=10A VcE=2V 
for 2N5745, 2N5303 
lc=15A VcE=2V 
for 2N4398/99, 2N5301/2 
lc=20A VcE=4V 
for 2N5745, 2N5303 
lc=30A VcE=4V 
for 2N4398/99, 2N5301/2 
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Min. Typ. Max. Unit 

40 -

15 60 -
5 -

15 60 -
5 -

0.75 v 
1 v 

1 v 
1.5 v 

2 v 

2 v 

4 v 

1.7 v 

1.8 v 
2 v 

2.5 v 

2.5 v 

1.5 v 

1.7 v 

2.5 v 

3 v 



ELECTRICAL CHARACTERISTICS (Continued} 

Parameter Test conditions 

fT Transition frequency lc=1A VcE=10V 
f= 1MHz 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 

hte Small signal current lc=1A VcE=10V 
gain f=1KHz 

tr Rise time Vcc=30V lc=10A 

ts Storage time ls1 = -lsz= 1A 

tt Fall time 

* Pulsed: pulse duration = 300 p.s, duty cycle ~2% 
For PNP types voltage and current are negative 

Safe operating areas 
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Saturation voltage (NPN types) 
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r- CEBO 

;;;;;:::: ccao 

f""'oo,.. 

j'--...1'--

. . . . . . . .. 
tO-' t tO V (V) 

VeE (sat) 

(V) 

1.5 

0,5 

Base-emitter saturation voltage 
(PNP types) 

hFE=IO 

I 
I 

1/ 

..... 

10"' 10 

c 
(pF) . 

103 

Capacitances (PNP types) 

- -r- CEBO - -r- ~ 
ceo 

G 5194 

G 5191 -

r--

IO' ... . .. . .. 
I0-1 I I() V (V) 
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Turn-on time (NPN types) 

I 
{IJS ) 

to-1 

2 

t 
{ps 

10-

) 

1 

2 

t, 

~ 

I' 

~ 

Turn-on time (PNP types) 

I 

" r 

1' 

~ 

I I 
10-1 

G-5201 

vcc=JOV 
hfE = 10 

10 >c CAl 

G S200 

I 
I 
I 

vcc=JOV 
hFE:10 

I 
I I I 

10 Ic<A> 
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2N5301/2/3 
2N4398/99 
2N5745 

Turn-off time (NPN types) 

t 
(ps ) 

10 

10-' 

I 
(!JS ) 

10 

10- 1 

1-

r-. Is 
1'-

Turn-off time (PNP types) 

" r-!!. )'.. 

If 

G-5202 

vcc=Jov 
hFE:10 

1e1 =>a2 

10 >c (AI 

G 5201 -

Vcc:30V 
- 'ihFE"10 

Je1=-Ie2 

[)( -
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' 2N5336 

2N5337 
2N5338 
2N5339 EPITAXIAL PLANAR N PN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 
in Jedec T0-39 metal case. 
They are intended for high current switching applications up to 5A. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 
I eM 
Is 
Plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tamb~25"C 

Tcase~25"C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~4 

MECHANICAL DATA 

Collector connected to case 

6/77 740 

2N5336 2N5338 
2N5337 2N5339 

80V 100V 
80V 100V 

6V 
5A 
7A 
1A 
1W 
6W 

-65 to 200 •c 
2oo ·c 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth ]-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2N5336 
2N5337 
2N5338 
2N5339 

29.2 ·c;w 
175 ·c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25•c unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leeo Collector cutoff for 2N5336 and 2N5337 
current (IE= 0) Vee= 80 V 10 p.A 

for 2N5338 and 2N5339 
Vee= 100 V 10 p.A 

I cEO Collector cutoff for 2N5336 and 2N5337 
current (le = 0) VeE= 75 V 100 p.A 

for 2N5338 and 2N5339 
Vee= 90 V 100 p.A 

lcEX Collector cutoff for 2N5336 and 2N5337 
current (VeE= -1.5 V) Vce=75V 10 p.A 

VcE=75V Tease= 15o•c 1 rnA 
for 2N5338 and 2N5339 
VeE= 90 V 10 p.A 
VeE= 90 V Tease= 15o•c 1 rnA 

V CEO (sus)* Collector-emitter lc =50 rnA 
sustaining voltage for 2N5336 and 2N5337 80 v 
(le= 0) for 2N5338 and 2N5339 100 v 

VcE(sat) * Collector-emitter lc =2A le =0.2A 0.7 v 
saturation voltage lc = 5A le = 0.5 A 1.2 v 

VeE (sat) * Base-emitter lc =2A le = 0.2 A 1.2 v 
saturation voltage lc =5A le = 0.5A 1.8 v 

hFe * DC current gain le = 0.5 A Vee= 2 V 
for 2N5336 and 2N5338 30 -
for 2N5337 and 2N5339 60 -
lc =2A VeE= 2 V 
for 2N5336 and 2N5338 30 120 -
for 2N5337 and 2N5339 60 240 -
lc = 5A VeE= 2 V 
for 2N5336 and 2N5338 20 -
for 2N5337 and 2N5339 40 -
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2N5336 
2N5337 
2N5338 
2N5339 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency lc = 0.5A VeE= 10 V 30 MHz 

Ccso Collector-base Yes= 10V IE = 0 
capacitance f = 0.1 MHz 250 pF 

ton Turn-on time lc = 2A Vee= 40V 200 ns 
Is, = 0.2 A 

ts Storage time 
lc =2A Vee= 40V 

2 [LS 

tf Fall time Is, = -ls2 = 0.2 A 200 ns 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 

G 2692 -
Safe operating areas Ic 8 

(A) 6 -lc MAll 

' ' 
I' r" 

"" 

' "' " DC OPERATION 1', 
DISSIPATION LIMITED 

2N5336 

2Nl53l3_[ 
2N5338 

I 2Nr3i 

4 6 8 4 6 8 

10 VeE (V) 
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120 

80 

40 

0 

Ic 
(A) 

4 

0 

DC current gain 

G-2691 

VcE=2V 

...... 

" / i\. 
1\ 

Ic (A) 

Base-emitter saturation voltage 

0-2690 

h :10 

o.s 

t VeE (sa 

(V) 

743 

0.6 

0.4 

0.2 

0 

ccao 

(pF) 

75 

50 

25 

0 

2N5336 
2N5337 
2N5338 
2N5339 

Collector-emitter saturation voltage 

0 2689 -

hFE=10 

I 

1/ 

/ 

Ic<A> 

Collector-base capacitance 

G -2693 

1=1MH 

25 50 75 



I o 
(ps) 6 

' 

2N5336 
2N5337 
2N5338 
2N5339 

Saturated switching characteristics 

hFE=10 

vcc=40 

'f-. 
lp =101'• 

f.-.. ....... 

~ 

~I' It 

I on 

0 I 

G 695 -2 

•• 
Ic(A) 

Switching time test circuit 

·37V-u 
ov 
~lOps 

INPUT PULSE 

tr,tf~ IOns 

DUTY CYCLE= 1°/o 

744 

Ptot 
(W) 

4 

0 

Power rating chart 

....... 
..... 

!'.... 
I'-. 

50 100 

-3.3V 
5-22~0 

G-2694 

....... 
..... 

!'... 
I'. 

150 Tcase(°C) 



EPITAXIAL PLANAR PNP 

HIGH VOLTAGE TRANSISTORS 

2N5415 
2N5416 

The 2 N5415, 2N5416 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu­
larly suited as drivers in high-voltage low current inverters, switching and series re­
gulators. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 
lc 
Is 
ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case :::;25°C 

T amb :::;sooc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

745 

2N5415 2N5416 

-200V -350V 
-200V -300V 
-4V -6V 

-1A 
-O.SA 
10W 
1W 

-65 to 200°C 
2oooc 

Dimensions in mm 

T0-39 

5/80 



2N5415 
2N5416 

THERMAL DATA 

~h j-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 °C/W 
150 oc /W 

ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 2N5415 v cs=-175V -50 ~A 
current (IE= 0) for 2N5416 V cs=-280V -50 ~A 

I cEO Collector cutoff V cE=-150V -50 ~A 
current (I 8 = 0) 

lEBO Emitter cutoff for 2N5415 VEs=-4V -20 ~A 
current (I c = 0) for 2N5416 V Es=-6V -20 ~A 

V cEo (sus) *Collector-emitter le =-10mA 
sustaining voltage for 2N5415 -200 v 
(1 8 =0) for 2N5416 -300 v 

VeER • Collector-emitter I c =-SOmA 
sustaining voltage for2N5416 -350 v 
(RsE=50Q) 

VeE (sat) "' Collector-emitter le =-SOmA I 8 =-SmA -2.5 v 
saturation voltage 

VBE • Base-emitter I c =-SOmA V cE=-10V -1.5 v 
voltage 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain I c =-SOmA V cE=-10V 
for 2N5415 
for 2N5416 

hfe Small signal lc =-5mA V cE=-10V 
current gain f =1KHz 

fT Transition frequency lc =-10mA V cE=-10V 
f =5MHz 

Ccso Collector-base IE =0 V cs=-10V 
capacitance f =1 MHz 

"' Pulsed: pulse duration = 300 flS, duty cycle ::; 2% 

2N5415 
2N5416 

Min. Typ. Max. 

30 150 
30 120 

25 

15 

25 

Unit 

-
-

-

MHz 

pF 

Safe operating areas DC current gain 

-'c 
(mA) ' 

' 
2 

10 2 

lc MAX CONT 

PULSE OPERATKlN* 

~ 

v ~~ 
= DC OPERATION_/ 

'· 
2 <FOR SINGLE NON \ \ REPETITIVE PULSE 

10 
8 
6 

' 
2N5415~ 

2 
2N5416--

' 6 8 ' 6 8 2 

10 10 2 

G 4026 G-4027 

I 
VcE:-10V 125'C 

25'C 
I -SS'C 

lO)JS I 
SO}Js 

lOO)JS 
SOO)JS 

100 I ' Sms !L _\ 
I 
I -." 

1/ 
1\ 

50 

-x~ 

f\ 

'· 6 8 ' 6 8 t. 6 B 6 6 

10 -• - lc (A) 
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-VcE(sat 

(V) 

0.5 

'r 
(MHz) 

75 

50 

25 

0 

) 

2N5415 
2N5416 

Collector-emitter saturation voltage 
G-4026 

I 
hFE :10 

L--' 
125'C--=../ 
25'C--~ 
-55'C-

II 
[/ 

171/ 
r/ 

717 

' 6 8 t. 6 6 4 6 6 

lQ-3 lQ-2 10-' -Ic (A) 

Transition frequency 

G-4 30 

1'\. 
~ \. 

-'" 7 
7 

VcE=-lOV 
Tcase=25'C 

6 a 6 a 2 
lQ-2 tO-' -Ic <A> 

-VeE 
(V) 

748 

0.75 

0.5 

0.25 

0 

t 
()JS) 

10-1 

Base-emitter voltage 

L--
....... 

-~--" - f-

-r --1-- \ 
\ 

VcE:-lOV 

' 6 a 10-3 1Q-2 

Switching times 

' 

2 

8 

6 

' 
If " ............ I" 

......... )'.. 
2 

ton 

8 

6 

10 

G 4029 

_. 
I--' 

..... 
1/ 

/ 

-55'C 
-2 5'C 

!'-

125'C 

vcc=-150v 

hFE =10 
let =-IB2 

2 

ls 

' 6 a 
-Ic (Al 

G 4031 

f--

f--

......._ 

2 
10 2 -Ic <rnA> 



EPITAXIAL-BASE NPN/PNP 

r· 
' 

COMPLEMENTARY HIGH POWER TRANSISTORS 

2N5629 
2N6029 

The 2N5629 (NPN) and 2N6029 (PNP) are complementary silicon epitaxial-base transistors 
in Jedec T0-3 metal case. They are intended for high power audio amplifier applications and 
switching regular circuits. 

ABSOLUTE MAXIMUM RATINGS 

VcEo Collector-emitter voltage (1 8 =0) 100 v 
Vceo Collector-base voltage (IE=Ol 100 v 
VEeo Emitter-base voltage Oc = 0) 7 v 
lc Collector current 16 A 
lcM Collector peak current 20 A 
le Base current 5 A 
P101 Total power dissipation at Tease :>;;25°C 200 w 
T519 Storage temperature -65 to 200 oc 
Ti Junction temperature 200 oc 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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r I 
1 2N5629 

2N6029 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 0.875 °C/W 

ELECTRICAL CHARACTERISTICS !Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leEO Collector cutoff VeE=50V 1 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff VEs=7V 1 rnA 
current Oe = 0) 

leso Collector cutoff Ve8 = 100V 1 . rnA 
current (IE= 0) 

leEV Collector-emitter cutoff VeE= 100V 1 rnA 
current (VsE= -1.5V) VeE= 100V Tease= 150°C 5 rnA 

V CEO(susl * Collector-emitter le=200mA 100 v 
sustaining voltage 
Os=O) 

hFE* DC current gain le= 8A VeE=2V 25 100 -
le = 16A Vee=2V 4 -

VeE(satl * Collector-emitter le=10A 18 = 1A 1 v 
saturation voltage lc = 16A 18 =4A 2 v 

VsE(satl * Base-emitter le= 10A 18 =1A 1.8 v 
saturation voltage 

Vse* Base-emitter voltage le=8A VeE=2V 1.5 v 

fr Transition frequency lc= 1A VeE=20V 1 MHz 
' f=0.5MHz 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

Ccso Collector-base Vc8 =10V IE=O 
capacitance f=0.1MHz 

for 2N6029 

hte Small signal lc=4A VcE=10V 
current gain f=1KHz 

* Pulsed: pulse duration = 300 p,s, duty cycle :::;2% 
For PNP type voltage and current values are negative. 

Safe operating areas 
'c 8 

(A}6 

2N5629 
2N6029 

Min. Typ. Max. 

~ 

500 
1000 

15 

Unit 

pF 
pF 

-

G -529112 

lcMAX PULSED I *PULSE OPERATION 
-

10 8 
~~ !.!!!.!., -lOO!JS 

lc MAX CONT.- ~ . 

~ 
*FOR SINGLE NON 

REPETITIVE PULSE 
~ 

Tc:as~;25"C 

lQ-1 
4 6 8 

10 
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10' 

10 

IO' 

10 

2N5629 
2N6029 

DC current gain (NPN type) 

:= = lcase-=•so•c . 

' im--... 
1 ' 25'C I'.. 

" - _15151.lf- ...... 
' 

10-' 

DC current gain (PNP type) 

c, S18t. -
I 

veE= v 

,\. 

-~ 

"'~ 
10 rcCAl 

(, 5281 -

VcE=-2V 

"\. 
[\ 

752 

DC current gain (NPN type) 

1 

' • 
' 

lcase=l50•c . 
.......... 

10' 

•25"C 

"' 
VcE=IOV 

......... JJ I 
........ t-.... 1'-r-. 

' • 
' "" 
1 1"'- ~ 

'·" 10 
' . ' ' .. 

10-1 I 10 'ciA) 

DC current gain (PNP type) 

(, 5288 -

10' 

VcE=-10V 

101 

' 
10 

10 -'cC.A) 



VcE(sat 

(V) 

1.2 

0.8 

0.4 

0 

) 

Collector-emitter saturation voltage 
{PNP type) 

G 5195 -

hFE:tO 

l 
I 
I 

7 
IT 

!.-" 

10-1 10 'c (Al 

-VCE{sat 
( v l 

1.6 

1.2 

0.8 

04 

l 

Collector-emitter saturation voltage 
{PNP type) 

G ~283 -

~lc=4A. BA 16A 

' 

VCE(sat 

(V) 

16 

1.2 

) 

0.8 

0-4 

v 
(V 

1.6 

1.2 

) 

0.8 

04 

10-2 -'e <A 1 
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2N5629 
2N6029 

Collector-emitter saturation voltage 
{NPN type) 

BA 
'c=•GA 

4A 

' 

10-1 'a (Al 

Saturation voltage {NPN type) 

G 5205 -

I 
/J 

I. 
'II 

VeE (sa l 
(hFE:IOl 

VBE 
I 

-~ I 
lu. 

FE•~ 

10-1 10 



2N5629 
2N6029 

Base-emitter voltage (PNP type) 

VeE 
(V) 

2.5 

1.5 

0.5 

0 
1o-• 

IIIII 
Ill 

1111 

VeE =•v / 

I 

1 
/ 

10 

Capacitances (NPN type) 

c 
(pF ) 

102 

.._ 
;;;;;;;;;:;; 

10·' 

CEBO 

:;,eo 

.......... 

i"---~--. 

10 

G 5196 -

lc CAl 

G 5199 -

. '. V(V) 

VeE(sat 
(V) 

1.5 

0.5 

) 

Base-emitter saturation voltage 
(PNP type) 

hFE=10 

I 
I 

..... 

10_, 10 
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c 
(pF) 

Capacitances (PNP type) 

-- CEeO - ~ 
CBO 

I 
2 . •• 2 '. 2 

10-1 10 

G 5194 -

lcCAl 

G 5191 -

' '' V (V) 



---- -------- ----- -

Turn-on time (NPN type) 

t 
(IJS ) 

10"' 

t 
c ... ) 

10-1 

t, -' 
~ 

Turn-on time (PNP type) 

r 
r-.. 

~ 

10"' 

G-5103 

vcc=Jov 
hfE :10 

10 lc CAl 

G 5200 

Vcc:30V 
hFE:lO 
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2N5629 
2N6029 

Turn-off time (NPN type) 

I 
(IJS ) 

10 

10"1 

-.... Is 
i"'--...., 

-

Turn-off time (PNP type) 

t 
(,us) 

10 

10"' 

' ~ r-... 

If -

vcc=30V 

hFE:lO 

la1 :1a2 

10 lc CAl 

G- 5201 

Ycc=JOV 
hfE•lO 
let=-le2 

X -



2N5655 
2N5656 
2N5657 EPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER TRANSISTORS 

The 2N5655, 2N5656 and 2N5657 are silicon epitaxial planar NPN transistors in Jedec T0-126 
plastic package. They are intended for use audio output amplifiers, low current, high voltage 
converters and AC line relays. 

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-base voltage (IE= 0) 

VcEo Collector-emitter voltage (1 8 = 01 

VEBO Emitter-base voltage !lc = 0) 
lc Collector current 
I eM Collector peak current 
Is Base current 

Ptot Total power dissipation at T case ,;;;;25°C 
Tstg Storage temperature 

Ti Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

1.~ 
058 

(1) W1thin this region the cross-section of the leads is uncontrolled 

5{84 756 

c -
E-

2N5655 

275V 
250V 

22Jl 
Ltt 

2N5656 2N5657 

325V 375V 
300V 350V 
6V 

0.5A 
1A 

0.25A 
20W 

-65 to 150°C 
150°C 

Dimensions in mm 

T0-126 ISOT-321 



THERMAL DATA 

R1h j-case Thermal resistance junction-case 

2N5655 
2N5656 
2N5657 

max 6.25 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff Vc8 =rated Vcso 10 p.A 
current Ue=O) 

lcev Collector cutoff V CE = rated V CEO 0.1 rnA 
current (Vse= -1.5V) Tcase=100°C 

for 2N5655 Vce=150V 1 rnA 
for 2N5656 Vce=200V 1 rnA 
for 2N5657 Vce=250V 1 rnA 

I ceo Collector cutoff for 2N5655 Vce=150V 0.1 rnA 
current Us=O) for 2N5656 Vce=200V 0.1 rnA 

for 2N5657 Vce=250V 0.1 rnA 

leso Emitter-base Ve8 =6V 10 p.A 
current Uc = 0) 

VIBRJCEO * Collector-emitter lc= 1mA for 2N5655 250 v 
breakdown voltage for 2N5656 300 v 
Us=Ol for 2N5757 350 v 

V CEO!susl" Collector-emitter lc=100mA for 2N5655 250 v 
sustaining voltage L=50mH for 2N5656 300 v 

for 2N5657 350 v 

VcE(satl* Collector-emitter 
saturation voltage lc=0.1A 16 = 10mA 1 v 

lc=0.25A ls=25mA 2.5 v 
lc=0.5A ls=0.1A 10 v 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Vee* Base-emitter voltage lc=0.1V Vce=10V 1 v 

hFe* DC current gain lc=50mA Vce=10V 25 -
lc=0.1A . Vce=10V 30 250 -
lc=0.25A Vce=10V 15 -
lc=0.5A Vce=10V 5 -

hte Small signal lc=0.1A Vce=10V 
current gain f=1KHz 20 -

fT Transition frequency lc=50mA Vce=10V 
f=10MHz 10 MH:Z 

Cceo Collector-base Vce=10V f= 100KHz 25 pF 
capacitance 

* Pulsed: pulse duration = 300JtS, duty cycle ~ 1.5% 

Safe operating areas G-S293 

-
lc MAX PULSED PULSE OP£RATION* 

lOps 

10- 2 
8 
6 

10-J 

DC OPERATION 

* FOR SINGLE NON 
=- REPETITIVE PULSE 

' 6 8 

10 
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lOOps 

\. 500ps 

\ 1ms 

' ' 
\ 

2N5655-
2N5656 
2N5657 

' 6 8 ' 6 8 



102 
8 

2 

10 

6 

' 
2 

DC current gain 

~~--

6 8 

10-3 

1\ 

' 6 8 

10-2 

G 4033 

I 
'tE=IOV 

.~ 

\[\ 

125"C 
25'C 
55'C 

II 

II 
' 6 8 

10-1 lc <Al 

VCE(sat 

(V) 

1.5 

0.5 
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2N5655 
2N5656 
2N5657 

Collector-emitter saturation voltage 

lf"E=IO 

125'C-
25'C-

-55'C-

' 6 8 
IQ-3 

1"::: 
1----

' 6 8 
IQ-2 

r--.. 

G 4035 

"'-... 

"' r--.. 
F 

l, 6 lJ 2 

10·1 lc (Al 



2N5671 
2N5672 MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec T0-3 
metal case. 
They are especially intended for high current, fast switching industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V6E = -1.5 V, R6 E = 50 !J) 
Q.ollector-emitter voltage (R6 E::::; 50 !J) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Colle9tor current 
Base current 
Total power dissipation at Tease ,;;;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANI~AL DATA 

Collector connected to case 

~~ - 1 ~g ~ 

"' \'? 

6/77 760 

~~ 

~~ 

~ 
I 

2N5671 2N5672 

120V 150V 
120V 150V 
11 OV 140V 

90V 120V 
7V 

30A 
10A 

140W 
-65 to 200 oc 

200 °(; 

Dimensions in mm 

T0-3 



THERMAL DATA 

R1h i-case Thermal resistance junction-case 

r r 2N5671 
2N5672 

max 1.25 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N5671 VeE= 110 V 12 rnA 
current (V8E = -1.5 V) for 2N5672 VeE= 135 V 10 rnA 

VeE= 100V T case= 150oC 
for 2N5671 15 rnA 
for 2N5672 10 rnA 

I cEO Collector cutoff VeE= 80 V 10 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB= 7 v 10 rnA 
current (lc = 0) 

V CEX (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N5671 120 v 
(V8 E=-1.5V, for 2N5672 150 v 
R8E = 50rl) 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N5671 110 v 
(R8E = 50 rl) for 2N5672 140 v 

V cEo (sus>* Collector-emitter lc = 200mA 
sustainihg voltage for 2N5671 90 v 
Os = 0) for 2N5672 120 v 

V CE (sat) * Collector-emitter le = 15 A Is = 1.2 A 0.75 v 
saturation voltage 

VBE(sat) * Base-emitter lc = 15 A Is = 1.2 A 1.5 v 
saturation voltage 

VBE * Base-emitter voltage lc = 15 A VeE= 5 V 1.6 v 

hFE * DC current gain lc = 15 A VeE= 2 V 20 100 -
le = 20A VeE= 5 V 20 -

fr Transition frequency le = 2A VeE= 10 V 50 MHz 
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2N5671 
2N5672 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE = 0 Ves= 10 V 
capacitance f = 1 MHz 

ton Turn-on time 
le = 15 A Vee= 30 v 

ts Storage time Is, = -182 = 1.2A 

tf Fall time 

ls/b ** Second breakdown VeE= 24 V 
collector current VeE= 45 V 

Es/b Second breakdown V8E= -4V, R8 E= 20 Q 
energy L = 180 flH 

* Pulsed: pulse duration = 300 f1S, duty cycle 1.5% 
** Pulsed: 1 s, non repetitive pulse 

Min. Typ. Max. Unit 

900 pF 

0.5 [.IS 

1.5 [.IS 

0.5 [.IS 

5.8 A 
0.9 A 

20 mJ 

Safe operating areas DC transconductance 

Ic 
(A) 

10 

8 

8 

I MAX PULSE OPERATION* 

I " 1"-
DC ~PERATION ~ ~ 

-

I 
*FOR SINGLE NON 

REPET•TIVE PULSE 

12~5171 
' '8 

10 
' 8 8 

101 

G-2634/1 

SO .us 

500ps 

3ms 

~ f-2N5672 

I II 

Ill 
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Ic 
(A) 

30 

20 

10 

0 

G-2640 

0.5 1.5 VeE (V) 



DC current gain 

G-2635 

VcE=3V 

10' 

~ 

10 

10 Jc(A) 

Base-emitter saturation voltage 

G 2642 

t I I 
hFE=10 

1.2 
lj 

I 
v 

O.B v 

0.4 

to rc (A) 
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VeE (sat 

(V) 

1.5 

0.5 

0 

t 
(!JS) 

w-2 

) 

2N5671 
2N5672 

Collector-emitter saturation voltage 

G-2641 

I 
hFE :10 

I 
iT 

10 lc(Al 

Saturated switching characteristics 

G 2636 

vcc=Jov 
hFE=10 

r--~ 1st=-JB2 

t-

~ tonf- ...--
b-.. It / 

10 



2N5679 
2N5680 EPITAXIAL PLANAR PNP 

PNP SILICON TRANSISTORS 

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
T0-39 metal case intended for use as drivers for high_ power transistors in general 
purpose, amplifier and switching circuit. 
The complementary NPN types are the 2N5681 and 2N5682 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEso 
lc 
Is 
Pta! 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease :;:;:25°C 

Tamb :;:;:25aC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~ 

MECHANICAL DATA 

Collector connected to case 

5/80 764 

2N5679 2N5680 

-100V -120V 
-100V -120V 

-4V 
-1A 

-0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5679 
2N5680 

max 17.5 oc;w 
max 175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for 2N5679 Vcs = -100V 
current (IE = 0) for 2N5680 Vcs = -120V 

lcEV Collector cutoff for 2N5679 VeE= -100V 
current for 2N5680 VeE= -120V 
(VsE = 1.5) Tease= 150°C 

for 2N5679 VeE= -100V 
for 2N5680 VeE= -120V 

I cEO Collector cutoff for 2N5679 VeE= -70V 
current (1 8 = 0) for 2N5680 VeE= -80V 

lEBO Emitter cutoff VEB = -4V 
current (lc = 0) 

VcEO (sus) *Collector-emitter lc = -10mA 
sustaining voltage for 2N5679 
(Is= 0) for 2N5680 

VeE (sat) * Collector-emitter lc = -250mA 18 = -25mA 
saturation voltage lc = -500mA 18 = -50mA 

lc = -1A 18 = -200mA 

VsE * Base-emitter lc = -250mA V cE = -2V 
voltage 

hFE * DC current gain lc = -250mA VeE= -2V 
lc = -1A VeE= -2V 

fr Transition lc = -100mA VeE= -10V 
frequency f = 10MHz 

Ccso Collector-base IE= 0 Vcs = -20V 
capacitance f = 1MHz 

hte Small signal lc = -0.2A VeE= -1.5V 
current gain f = 1KHz 

*Pulsed: pulse duration= 300J.LS, duty cycle ~2%. 
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Min. Typ. Max. Unit 

-1 J.LA 
-1 J.LA 

-1 11-A 
-1 J.LA 

-1 mA 
-1 mA 

-10 J.LA 
-10 J.LA 

-1 J.LA 

-100 v 
-120 v 

-0.6 v 
-1 v 
-2 v 

-1 v 

40 150 -
5 -

30 MHz 

50 pF 

40 -



2N568l 
2N5682 EPITAXIAL PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
T0-39 metal case intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 
The complementary PNP types are the 2N5679 and 2N5680 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEBo 
lc 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease ,;;;;25°C 

Tamb ,;;;;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

5/80 766 

2N5681 2N5682 

100V 120V 
100V 120V 

4V 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth J-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5681 
2N5682 

max 17.5 °C/W 
max 175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 2N5681 Vc8 = 100V 1 p.,A 
current (IE = 0) for 2N5682 Ve8 = 120V 1 p.,A 

leEV Collector cutoff for 2N5681 VeE= 100V 1 p.,A 
current for 2N5682 VeE= 120V 1 p.,A 
(VsE = -1.5V) Tease= 150°C 

for 2N5681 VeE= 100V 1 rnA 
for 2N56.82 VeE= 120V 1 mA 

I cEO Collector cutoff for 2N5681 VeE= 70V 10 p.,A 
current (1 8 = 0) for 2N5682 VeE= 80V 10 p.,A 

lEBO Emitter cutoff VEB = 4V 1 p.,A 
current (lc = 0) 

VeEO (sus)*Collector-emitter le = 10mA 
sustaining voltage for 2N5681 100 v 
(Is= 0) for 2N5682 120 v 

VeE (sat) * Collector-emitter le = 250mA 18 = 25mA 0.6 v 
saturation voltage le = SOOmA Is= SOmA 1 v 

le = 1A 18 = 200mA 2 v 

VsE * Base-emitter le = 250mA VeE= 2V 1 v 
voltage 

hFE * DC current gain le = 250mA VeE= 2V 40 150 -
le = 1A VeE= 2V 5 -

fr Transition lc = 100mA VeE= 10V 30 MHz 
frequency f = 10MHz 

Ceso Collector-base IE= 0 Ves = 20V 50 pF 
capacitance f = 1MHz 

hte Small signal le = 0.2A VeE= 1.5V 40 -
current gain f = 1KHz 

*Pulsed: pulse duration = 300p.,s, duty cycle ~2 %. 
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2N5875 
2N5876 
2N5877 
2N5878 EPITAXIAL-BASE NPN/PNP 

SILICON HIGH POWER TRANSISTORS 

The 2N5877 and 2N5878 are silicon epitaxial-base NPN power transistors in Jedec T0-3 
metal case. They are intended for use in power linear and switching applications. The com­
plementary PNP types are the 2N5875 and 2N5876 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 
TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~ 25°C 
Storage temperature 
Junction temperature 

NPN 
PNP* 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :~: 
MECHANICAL DATA 

Collector connected to case 

10/84 768 

2N5877 
2N5875 

2N5878 
2N5876 

60V 80V 
60V BOV 

5V 
lOA 
20A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 



THERMAL DATA 

Thermal resistance junction-case 

2N5875 
2N5876 
2N5877 
2N5878 

max 1.17 °C/W 

ELECTRICAL CHARACTERIST-ICs (T case= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff for 2N5877 /75 V ce= 60V 0.5 rnA 
current (IE= 0) for 2N5878/76 V ce= BOV 0.5 rnA 

I cEO Collector cutoff for 2N5877/75 V cE= 30V 1 rnA 
current (1 8 = 0) for 2N5878/76 V cE= 40V 1 rnA 

lcEX Collector cutoff for 2N5877 /75 V cE = 60V 0.5 rnA 
current for 2N5778/76 V cE= BOV 0.5 rnA 
(VeE= 1.5V) T case = 150°C 

for 2N5877 /75 V cE = 60V 5 rnA 
for 2N5878/76 V cE= BOV 5 rnA 

lEBO Emitter cutoff VEe= 5V 1 rnA 
current (lc= 0) 

V CEO (sus)* Collector-emitter lc= 200mA 
sustaining voltage for 2N5877/75 60 v 
(1 8 =0) for 2N5878/76 80 v 

VcE(sat) * Collector-emitter lc =5A 18 =0.5A 1 v 
saturation voltage lc = 10A 18 =2.5A 3 v 

VeE (sat) * Base-emitter lc = 10A lc=2.5A 2.5 v 
saturation voltage 

VeE"' Base-emitter volt. lc =4A VcE=4V 1.5 v 
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r t 2N5875 
2N5876 
2N5877 
2N5878 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le =4A VeE= 4V 
le = 10A VeE =4V 

fT Transition freq. le = 0.5A VeE= 10V 

Ceso Collector-base Vee= 10V 
capacitance f = 1MHz IE =0 

for 2N5877/2N5878 
for 2N5875/2N5876 

t, Rise time lc =4A Vee= 30V 
181 = 0.4A 

ts Storage time le =4A Vee =30V 
181 = -1 92 = 0.4A 

tf Fall time 

* Pulsed: pulse duration = 300p.s, duty cycle= 1.5% 
For PNP types voltage and current values are negative 

Safe operating areas Ic 

(A) 

lc MAX PULSED *PUI 

lr M~X coU1Juous" 

- DC OPERATION 

I II * FOR SINGLE NON 
REPETITIVE PULSE 

1---

1---
f-1---

Min. Typ. 

20 
4 

4 

,SE ):.11-'t~ 

'I'-. 

\ 
\ 

2N5875/77-t-

2N58,6/7~ -t-

10 

770 

Max. Unit 

100 -
-

MHz 

300 pF 
500 pF 

0.7 [J.S 

1 [J.S 

0.8 fJ.S 

-G-2720 1 

10J.IS-'--
100J.1S 

lis 

10ms- f--

10 2 VcE(V) 



DC current gain (NPN types) 

G-273 

8 
6 

2 

102 -""" 8 
6 

4 

2 
VeE = 4V 

10 
8 
6 

4 

2 

4 6 8 4 6 8 

1Q-2 
4 6 8 

10-' 1 10 Ie<A> 

VeE 
(V) 

1.5 

0.5 

0 

DC transconductance (NPN types) 

G-273' 

Vr~ =4V 

I ... 
1....---

j_. 

' '8 ' '8 ' ' 8 1Q-1 10 Ic (A) 

2N5875 
2N5876 

I ! 2N5877 
I 2N5878 .. ~ 

DC cu rrent gain (PNP types) 

G-2729 

10
2 81 ...... 

10 
-VeE =4V 

4 6 8 2 4 6 8 2 4 6 8 2 

10-' 10-' 1 10-Ie(A) 

DC tr ansconductance (PNP types) 
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-VBEf---4-

(V) 1--1-

1.5 1--1-

0.5 

' '. 

-Vrp4V 

v .... 

' 1 

G-2730 
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10 -Ic<A> 



2N5875 
2N5876 
2N5877 
2N5878 

Collector-emitter saturation voltage 

VcE(sat 

(V) 

1Q-1 

) 

' 

. 

1Q-2 

VBE(sat 

(V) 

1.5 

0.5 

0 

(NPN types) 
G-2736 

hFE = 10 

/ 
/ 

/ 

' '. ' '' ' '' !Q-1 10 tc (Al 

Base-emitter saturation voltage 
(NPN types) 

G- 73 

) 

hFE~o_ 

./ 

r--

. '. . ' . ' '8 
10 rc <A> 

) -veE (sat 

(V) 6 

2 

• 

-VBE(sat 

(V) 

1,5 

0.5 

772 

Collector-emitter saturation voltage 
(PNP types) 

./~ hFE =10 

v 

) 

' '. ' '' 1 10 

Base-emitter saturation voltage 
(PNP types) 

hfE=10 

k' 
......... 

2 ' ' 8 2 ' ' . 2 

10 

G-2731 

' ' 8 -rc (A) 

G-2732 

' ' • -Ic (A) 



Collector-base capacitance (NPN types) 

cceo 

(pF) 

500 

400 

300 

200 

100 

......... 

G 2122 

" l"j-. 

10 Vee (V) 

Saturated switching characteristics 
(NPN types) 

I 
(}.JS)B 

10"' 

1---

~ 

~ 1--t--

It 

lion 1"--

hFE=10 
Vcc=30V 
~~·=-!~ 

-
' ' ' . 

Ic(Al 

773 

2N5875 
2N5876 
2N5877 
2N5878 

Collector-base capacitance (PNP types) 

Cceo 
(pF) 

500 

400 

300 

200 

100 

0 

t 
(!-'s)' 

G-2116 

1'. 

" r-. 

........... 

' '. 10 -vee <v> 

Saturated switching characteristics 
(PNP types) 

G-2712 

hFE=tO 
vcc=-3ov 

Ie1=-Is2 
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~~ 

1- ~ " 
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-Ic(Al 



2N5883 2N5885 
2N5884 2N5886 

EPITAXIAL-BASE NPN I PNP 

COMPLEMENTARY HIGH-POWER TRANSISTORS 

The 2N5885 and 2N5886 are silic'on epitaxial-base NPN power transistors in Jedec T0-3 metal 
case, intend for power linear amplifiers and switching applications. The complementary PNP 
types are the 2N5883 and 2N5884. 

ABSOLUTE MAXIMUM RATINGS 

VcEO 
Vcso 
VEBO 

lc 
I eM 
Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (1 8 = 0) 
Collector-base voltage (IE= 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 
Storage temperature 
Junction temperature 

For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAM 

:~: 
MECHANICAL DATA 

Collector connected to case 

2/84 774 

PNP 
NPN 

2N5883 
2N5885 

2N5884 
2N5886 

60V 80V 
60V 80V 

5V 
25A 
50 A 
7.5A 
200W 

-65 to 200°C 
2oooc 

Dimensions in mm 

T0-3 



·----------------------------------------------------------------------, 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

2N5883 2N5885 
2N5884 2N5886 

max 0.875 °C/W 

ELECTRICAL CHARACTERISTICS !Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for 2N5883/2N5885 
current !Is= 0) VcE=30V 2 rnA 

for 2N5884/2N5886 
VcE=40V 2 rnA 

lcEv Collector cutoff V CE = rated V CEO 1 rnA 
current (VsE=-1.5V) Tease= 150°C 

V CE = rated V CEO 10 rnA 

lcso Collector cutoff V CB = rated V CBO 1 rnA 
current (IE= 0) 

lEBO Emitter cutoff VEa=5V 1 rnA 
current Oc = 0) 

V CEO(susl * Collector-emitter lc=200mA 
sustaining voltage for 2N5883/2N5885 60 v 
Oa=O) for 2N5884/2N5886 80 v 

hFE * DC current gain lc=3A VcE=4V 35 -
lc=10A VcE=4V 20 100 -

lc=25A VcE=4V 4 -

VcE(satl * Collector-emitter lc=15A 18 = 1.5A 1 v 
saturation voltage lc=25A 18 =6.25A 4 v 

VsE(satl * Base-emitter lc=25A 18 =6.25A 2.5 v 
saturation voltage 

VaE * Base-emitter lc=10A VcE=4V 1.5 v 
voltage 
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2N5883 2N5885 
2N5884 2N5886 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency lc= 1A VcE=10V f= 1MHz 4 

Ccso Collector base Vcs = 10V IE=O f= 1MHz 
capacitance for PNP types 

hte Small-signal current lc=3A VcE=4V f= 1KHz 20 

t, Rise time Vcc=30V lc = 10A 

ts Storage time 181 =-1 82 =1A 

tt Fall time 

* Pulsed: pulse duration = 300p.s, duty cycle :::::;2% 
For PNP types voltage and current values are negative 

Safe operating areas 
Ic 

(A) 

10 

10-1 

-
ICMAX PULSED 0 *PULSE OPERATION 

'" ~ 

lcMAX CONT. ' Ill. 

" Sms 

DC OPERATION~ I' 
...... 

" 
\ 

*FOR SINGLE NON 
REPETITIVE PULSE 

2NS66512N5663---. 

2N5686/2N5884 

10 

776 

MHz 

500 pF 
1000 pF 

-

0.7 p.S 

1 p.S 

0.8 p.S 

G-520~ 

:-1001oJS _ 
1ms 

2 
10 VeE (V) 



DC current gain (NPN types) 

G 5192 -
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Collector-emitter saturation voltage 
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2 
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10 2 

10 
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u 
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0 1 
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2N5883 2N5885 
2N5884 2N5886 

DC current gain (PNP types) 

G 5206 -

VeE=4V 

'"" " 
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Collector-emitter saturation voltage 
(PNP types) 
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I 
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v 
(V 
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) 

0.6 
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0 
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2N5884 2N5886 

Saturation voltage (NPN types) 
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Base emitter voltage (PNP types) 
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Collector-emitter saturation voltage 
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(pF) 

w' 

Capacitances (NPN types) 
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Turn-off time (NPN types) 
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c 
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2N5883 2N5885 
2N5884 2N5886 

Capacitances (PNP types) 
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Turn-on time (NPN types) 
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2N5883 2N5885 
2N5884 2N5886 

Turn-on time (PNP types) 
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MULTIEPITAXIAL PLANAR NPN 

2N6032 
2N6033 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec T0-3 metal case. 
They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) Vcso 
VcEx 
VeER 
VcEO 
VEBO 
lc 

Collector-emitter voltage (V8 E = -1.5 V, R8 E = 50 Q) 
Collector-emitter voltage (RsE = 50 Q) 
Collector-emitter voltage (1 8 = 0) 

Is 
ptot 
Tstg 
Ti 

Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease,;;; 25 "C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~:,' 

E 

MECHANICAL DATA 

Collector connected to case 
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.11.zso 
c- 000811 

2N6032 2N6033 

120V 150V 
120V 150V 
11 OV 140V 

90 120V 
7V 7V 
50A 40A 

10A 
140W 

-65 to 200 "C 
200 "C 

Dimensions in mm 

Modified T0-3 
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2N6032 
2N6033 

THERMAL DATA 

R1h J-case Thermal resistance junction-case max 1.25 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N6032 
current (V BE= -1 .5 V) VeE= 110V 12 mA 

VeE= 100V T case= 150oC 15 mA 
for 2N6033 
VeE= 135V 10 mA 
VeE= 100V T case= 150oC 10 mA 

I cEO Collector cutoff VeE= 80 v 10 mA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB = 7 v 10 mA 
current Clc = 0) 

V CEX (sus)* Collector-emitter lc = 200 mA 
sustaining voltage for 2N6032 120 v 
(V8 E = -1.5V, for 2N6033 150 v 
R8 E= 50Q, L=2mH) 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N6032 110 v 

(R 8 E=50Q, L= 15mH) for 2N6033 140 v 

V CEO (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N6032 90 v 
Cis= 0) for 2N6033 120 v 

VeE (sat)* Collector-emitter for 2N6032 
saturation voltage lc =50 A Is =SA 1.3 v 

for 2N6033 
lc = 40 A Is =4A 1 v 

VBE (sat)* Base-emitter for 2N6032 
saturation voltage lc =50 A Is =5A 2 v 

for 2N6033 
lc = 40A Is =4A 2 v 

782 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VsE* Base-emitter voltage for 2N6032 
lc =50 A VeE= 2 V 
for 2N6033 
lc = 40 A VeE= 2 V 

hFE * DC current gain for 2N6032 
lc = 50A VeE= 2.6 V 
for 2N6033 
lc = 40 A VeE= 2 V 

hfe Small-signall lc =2A VeE= 10 V 
current gain f = 5 MHz 

Cc8o Collector-base IE = 0 V08 = 10 V 
capacitance f = 1 MHz 

for 2N6032 
t, Rise time lc =50 A Vee= 30 V 

181 = -1 82 = 5A 
ts Storage time for 2N6033 

lc = 40 A Vee= 30 V 
tf Fall time 181 = -1 82 = 4A 

ls/b ** Second breakdown VeE= 24 V 
collector current VeE= 40 V 

Es/b Second breakdown V8E= -4V, R8E= 5 !:l 
energy L = 310 f!H 

* Pulsed: pulse duration = 300 f!S, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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2N6037 2N6034 
2N6038 2N6035· 
2N6039 2N6036 EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER DARLINGTONS 

The 2N6037, 2N6038 and 2N6039 are silicon epitaxial-base NPN power transistors in mo­
nolithic Darlington configuration and are mounted in Jedec T0-126 plastic package. 
They are intended for use in medium power linear and switching applications. 

The complementary PNP types (the 2N6034, 2N6035 and 2N6036 respectively) have same 
characteristics of NPN types but voltage and current values are negative. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (IE = 0) 
VcEo Collector-emitter voltage (I 8 = 0) 
VEso Emitter-base voltage (lc = 0) 
lc Collector current 
lcM Collector peak current 
18 Base current 
Ptot Total power dissipation at Tease.:;;; 25 "C 
Tstg Storage temperature 
Ti Junction tempetature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

(I) W1!h1n lh1s re-g10n the cross-sect1011 of the lE"ads 1s uncontrolled 
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2N6037 2N6038 2N6039 

40V 60V 80V 
40V 60V 80V 

5V 
4A 
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100mA 
40W 

-65 to 150 "C 
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~-------l 

B i I 
I , 
I I 
I 1 R I 

PNP L _______ 'j ""'""'n 
R2Typ 150fl 

Dimensions in mm 

7.8ma' 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N6037 2N6034 
2N6038 2N6035· 

; ~ 2N6039 2N6036 

max 
max 

3.12 
83.3 

"C/W 
"C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25"C unless otherwise specified)' 

Parameter Test conditions Min_ Typ. Max. Unit 

leso Collector cutoff for 2N6037 Ves =40V 100 JlA 
current (IE = 0) for 2N6038 Ves =60V 100 JlA 

for 2N6039 Ves =80V 100 JlA 

leEO Collector cutoff for 2N6037 VeE =40V 100 !lA 
current (1 8 = 0) for 2N6038 VeE =60V 100 JlA 

for 2N6039 VeE =80V 100 JlA 

leE X Collector cutoff for 2N6037 VeE =40V 0.1 rnA 
current (VEs = 1.5V) for 2N6038 VeE =60V 0.1 rnA 

for 2N6039 VeE =80V 0.1 rnA 
Tease = 125 "C 
for 2N6037 VeE =40V 0.5 rnA 
for 2N6038 VeE =60V 0.5 rnA 
for 2N6039 VeE =BOV 0.5 rnA 

lEBO Emitter cutoff VEB = 5V 2 rnA 
current Oe = 0) 

VeEO(susl Collector-emitter le = 100 rnA 
sustaining voltage for 2N6037 40 v 
(1 8 = 0) for 2N6038 60 v 

for 2N6039 80 v 
VeE (satt Collector-emitter le = 2A Is = BmA 2 v 

saturation voltage le = 4A Is = 40mA 3 v 

VsE (satt Base-emitter le = 4A Is = 40mA 4 v 
saturation voltage 

VsE * Base-emitter voltage le = 2A VeE = 3V 2.8 v 
hFE* DC current gain le = 0.5A VeE =-= 3V 500 -

le = 2A VeE = 3V 750 15000 -
le = 4A VeE = 3V 100 

hte Small signc.' current le = 0.75A VeE = 10V 25 -
gain f = 1 MHz -

Ceso Collector-base Ve 8 = 10V 
capacitance f = 1 MHz IE = 0 (e) 100 pF 

*Pulsed: pulse duration = 300 JlS, duty cycle= 1.5% (•)for PNP types 200 pF 
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2N6037 2N6034 
2N6038 2N6035· 
2N603Q 2N6036 

Safe operating areas 'c 
(A) 

DC current gain 

I 

I 

. 
'~~ 

10' 

' ll 
/ 

• 

102 
4 I I 

10_, 

NPN 

.... 
t 

PNP 

'icE•JV 

10 

G-275711 

.......... 

""" !'\ 

. ' . 
'c CAl 

II 
•~u~skJ.[ 
OPERATIC N \:::!r MAX PULSED 

1-1,. ~AX 1 c6~T11NUOUS 
I I I ~ \ \ 

DC OPERATION "' ' 1\ ~ 
1-* FOR SINGLE NON 
f-- REPETITIVE PULS 

Ill ' 2~6034/37- ~ 
2N6035/38 

r~6036/T9 

10 

DC transconductance 

788 

lc 
(A) 

0 

VcE=JV 

0.5 

~ 

" 

10us- -

1 lOps 

lms- f--

Ill 
m 
llrs-

f--

102 Vee: (VJ 

G-2740/1 

rr 

PNPJ ITNPN 

'l 

IT 

t5 VeE (V) 



VcE(sal 

(V) 

0 

~5 

0.5 

0 

l 

Collector-emitter saturation voltage 

G 5113 -

I 
hFE=250 

NPN ..&P' 
l ~ PNP 

--

Collector-emitter saturation voltage 
(NPN) 

G 274G -
l 

lc=JA 

2A 

lA 

ll-5~ 

Ia (mAl 

789 

I 
(~s) 

2N6037 2N6034 
2N6038 2N6035· 
2N6039 2N6036 

Small signal cu~rent gain 

G-5114 

Saturated switching characteristics 
(NPN) 

G-2759 

Vcc:JOV 

hFE=250 
I Ia, =-laz 

Is _.... 
;;;::o-

f--It 

-en 

• 

II 

lc (AJ 



-VCE(sat 
(V) 

1.5 

0.5 

) 

2N6037 2N6034 
2N6038 2N6035· 
2N6039 2N6036 

Collector-emitter saturation voltage 
(PNP) 

G-2750 

" 
I =3A 

zl 
lA 

0.5A 

3 -1 6 (mA) 

790 

I 
(J'S) 

Saturated switching characteristics 
(PNP) ,.,, 

' 
Vcc•-JOV 
hFE•250 
1e1=-ls2 

It 

s -....... on 

. 
-tc <A> 



EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE 

2N6042 
2N6045 

ADVANCE DATA 

The 2N6045 is a silicon epitaxial-base NPN transistor in monolitic Darlington configuration 
and is mounted in Jedec T0-200 plastic package. It is intended for use in power linear and 
switching applications. The complementary PNP type is the 2N6042. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
lc 

Collector-base voltage 
Collector-emitter voltage 
Collector current 
Collector peak current 
Base current 

I eM 

Is 
Ptot 
T stg 

TJ 

Total power dissipation at T case < 25°C 
Storage temperature 
Junction temperature 

For PNP type voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

::4: 
MECHANICAL DATA 

Collector connected to tab. 
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100 v 
100 v 

12 A 
15 A 

0.2 A 
80 w 

-65 to 150 °C 
150° °C 

Dimensions in mm 

T0-220 
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r 2N6042 
2N6045 

THERMAL DATA 

Rth ]-case Thermal resistance junction-case max 1.56 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions 

lEBO Emitter cutoff VEB = 6V 
current (I e = 0) 

leEO Collector cutoff VeE= 100V 
current (I 8 = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage 

VeE (sat) * Collector-emitter le =3A 18 = 12mA 
saturation voltage le =SA 18 =SOmA 

VeE (sat) * Basee-em itter le =SA 18 =SOmA 
saturation voltage 

VeE (on) * Base-emitter le =4A VeE= 4V 
voltage 

hFE DC current gain le =3A VeE= 4A 
le =SA VeE= 4V 

hte Small signal le =3A VeE= 4V 
current gain f = 1 MHz 

Ceso Collector-base Ve8 = 10V f = 1MHz 
capacitance ( IE=O) 

* Pulsed: pulse duration= 300Jls, duty cycle= 1.5% 
For PNP type voltage and current value are negative. 
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Min. Typ. Max. Unit 

2 rnA 

20 !lA 

100 v 

2 v 
4 v 

4.5 v 

2.S v 

1000 10000 
100 

4 

300 PF 

l 



EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE COMPLEMENTARY PAIRS 

2N6107 2N6292 
2N6109 2N6290 
2N6111 2N6288 

The 2N 6107, 2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec T0-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 
The PNP types are the 2N 6107, 2N 6109, 2N 6111 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (R 6E = 1 00!:1) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease,;; 25 ·c 
Storage temperature 
Junction temperature 

PNPO 2N6107 2N6109 2N6111 

NPN 2N6292 2N6290 2N6288 

80V 60V 40V 
80V 60V 40V 
70V 50V 30V 

5V 
7A 
3A 

40W 
-65 to 150 ·c 

150 ·c 
• For PNP devices voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

~:)' :=-~r 
~\!Yt E 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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2N6107 2N6292 
2N6109 2N6290 
2N6111 2N6288 

THERMAL DATA 

Rth j-case 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.125 °C/W 
max 70 °C/W 

ELECTRICAL CHARACTERISTICSo (Tease = 25 oc unless otherwise specified) 

2N6111 2N61 09 2N6107 PNP 
Test conditions 

2N6288 2N6290 2N6292 NPN 

Parameter VCE(V) lc(A) I6 (A) Min. Max. Min. Max . Min. Max. Unit 

lcEX (VEB = 1.5V) 80 0.1 
60 0.1 
40 0.1 

rnA 
70 2 

Tease= 150 °C 50 2 
30 2 

I cEO Cis= 0) 60 1 
40 1 rnA 
20 1 

lEBO (VEB = 5 V) 0 1 1 1 rnA 

V CER (sus)~ (RsE = 1 OOQ) 0.1 40 60 80 v 
V CEO (sus) * 0.1 0 30 50 70 v 

2 0.2 1 

VcE(sat) * 
2.5 0.25 1 v 3 0.3 1 
7 3 3.5 3.5 3.5 

4 2 1.5 

VBE * 4 2.5 1.5 v 4 3 1.5 
4 7 3 3 3 

4 2 30 150 

hFE * 4 2.5 30 150 
4 3 30 150 -
4 7 2.3 2.3 2.3 

hte (f = 50 kHz) 4 0.5 20 20 20 -
PNP types 4 0.5 10 10 10 

fT MHz 
NPN types 4 0.5 4 4 4 

Ccso (f = 1 MHz, V cs = 1 OV) 250 250 250 pF 

* Pulsed: pulse duration = 300 flS, duty cycle = 1.5% 
o For PNP devices voltage and current values are negative 
For characteristic curves see the BD 533 (NPN) and BD 534 (PNP) series 
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EPITAXIAL-BASE NPN/PNP 

--- --- -------------, 

2N6121 2N6124 
2N6122 2N6125 
2N6123 2N6126 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6121, 2N 61"22 and :2N 6123 are silicon epitaxial-base NPN power transistors in 
Jedec T0-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEs 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V 8 E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case .;;; 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

Collector connected to tab. 
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NPN 2N6121 2N6122 2N6123 
PNP* 2N6124 2N6125 2N6126 

45V 60V 80V 
45V 60V 80V 
45V 60V 80V 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 
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THERMAL DATA 

Rth J-Case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 °C/W 
70 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless other.wise specified) 

Parameter Test conditions 

lcso Collector cutoff for 2N6121/241 Vcs = 45 V 
current (IE= 0) for 2N6122/25 Vcs = 60 V 

for2N6123/26 Vc8 = 80V 

IcE X Collector cutoff for 2N6121/24 VeE= 45 V 
current (V8 E = -1.5V) for 2N6122/25 . VeE= 60 V 

for 2N6123/26 VeE= 80 V 
Tease = 125 oc 
for 2N6121/24 /VeE= 45 V 
for 2N6122/25 V CE = 60 V 
for 2N6123/26 VeE= 80 V 

I cEO Collector cutoff for 2N6121/24 VeE= 45 V 
current (1 8 = 0) for 2N6122/25 VeE= 60 V 

for 2N6123/26 VeE= 80 V 

lEBO Emitter cutoff VEB = 5 v 
current Clc = 0) 

V CEO (sus)* Collector-emitter lc = 100 mA 
sustaining voltage for 2N6121/24 
Cis= 0) for 2N6122/25 

for 2N6123/26 

VeE (sat)* Collector-emitter lc = 1.5A Is = 0.15A 
saturation voltage lc = 4 A Is = 1A 

VBE * Base-emitter voltage lc = 1.5 A VeE= 2 V 

hFE * DC current gain lc = 1.5 A VeE= 2 V 
for 2N6121/24 
for 2N6122/25 

le = 4 A 
for 2N6123/26 

VeE= 2 V 
for 2N6121/24 
for 2N6122/25 
for 2N6123/26 

hfe Small signal lc = 1 A VeE= 4 V 
current gain f = 1 MHz 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 llA 
100 llA 
100 llA 

100 f.LA 
100 llA 
100 f.LA 

2 mA 
2 mA 
2 mA 

1 mA 
1 mA 
1 mA 

1 mA 

45 v 
60 v 
80 v 

0.6 v 
1 4 v 

1.2 v 

25 100 -
25 100 -
20 80 -

10 -
10 -
7 -

2.5 -
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EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

~~ f' ,, 2N6282 2N6285 
2N6283 2N6286 
2N6284 2N6287 

The 2N6282, 2N6283, 2N6284 and the complementary PNP types 2N6285, 2N6286, 2N6287 
are epitaxial-base silicon transistors in monolithic Darlington configuration in Jedec T0-3 me­
tal case. They are intended for general-purpose amplifier and low-frequency switching appli­
cations. 

NPN 2N6282 

ABSOLUTE MAXIMUM RATINGS PNP 2N6285 

VcEo Collector-emitter voltage (1 8 = 0) 60V 
Vcso Collector-base voltage (IE=O) 60V 
VEBO Emitter-base voltage Oc = 0) 
lc Collector current 
lcM Collector peak current 
18 Base current 
Ptot Total power dissipation at Tease :o:;;25°C 
Tstg Storage temperature 
Tj Junction temperature 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

Collector connected to case 

801 

2N6283 2N6284 

2N6286 2N6287 

80V 100V 
80V 100V 
5V 

20A 
40A 
0.5A 
160W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-3 
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2N6282 2N6285 
2N6283 2N6286 
2N6284 2N6287 

THERMAL DATA 

----------------

Rth j-case Thermal resistance junction-case max 1.09 °C/W 

ELECTRICAL CHARACTERISTICS !Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lew Collector cutoff for 2N6282, 2N6285 
current (1 8 = 0) Vee=30V 1 mA 

for 2N6283, 2N6286 
Vee=40V 1 mA 
for 2N6284, 2N6287 
VeE=50V 1 mA 

leso Emitter cutoff Ves=5V 2 mA 
current (le = 0) 

leev Collector cutoff Vee= rated V eBO 0.5 mA 
current (V8 e = - 1.5V) Vee= rated Veso 5 mA 

Tease= 150°C 

V eEO(susl * Collector-emitter le=0.1A 
sustaining voltage for 2N6282, 2N6285 60 v 
!Is= 0) for 2N6283, 2N6286 80 v 

for 2N6284, 2N6287 100 v 

VeE(satl* Collector-emitter le= 10A ls=40mA 2 v 
saturation voltage le=20A ls=200mA 3 v 

Vee(satl* Base-emitter le=20A ls=200mA 4 v 
saturation voltage 

Vee * Base-emitter voltage le=10A Vee=3V 2.8 v 
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216282 216285 
216283 216286 
216284 216287 

ELECTRICAL CHARACTERISTICS !Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE* DC current gain lc=10A VcE=3V 750 18000 -
lc=20A VcE=3V 100 -

Cceo Collector-base Vce=10V IE=O 
capacitance f=0.1MHz 

for 2N6282, 2N6283, 2N6284 400 pF 
for 2N6285, 2N6286, 2N6287 600 pF 

hte Small signal lc=10A VcE=3V 
current gain f=1KHz 300 -

* Pulsed: pulse duration = 300JLS, duty cycle ~2% 
For PNP types voltage and current values are negative 

Safe operating areas 
Jc 
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10 

I 10• 

lcMAX PULSED PULSE OPERATION* ··-=t== 
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,, "~' 

I 

DC OPE A I N 

I 
I \ 

*FOR SINGLE NON 
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EPITAXIAL-BASE NPN 

POWER DARLINGTON TRANSISTORS 

2N638~, 
2N63fh 
2N6388 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec T0-220 plastic package. 
They are intended for use in low and medium frequency power applications. 

ABSOLUTE MAXIMUM RATINGS 

Ycso 
YcEv 
VeER 
YcEO 
VEBO 
lc 
I eM 
Is 
Ptot 
Tstg 
Ti 

9ollector-base voltage (1 8 = 0) 
Collector-emitter voltage (V BE= -1.5 V) 
Collector-emitter voltage (R 8E.;;; 1 OOQ) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current · 
Collector peak current 
Base current 
Total power dissipation at Tease .:;;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 

807 

2N6386 2N6387 2N6388 

40V 60V 80V 
40V 60V 80V 
40V 60V 80V 
40V 60V 80V 

5V 5V 5V 
8A 10A 10A 

15A 
250mA 

65W 
-65 to 150 oc 

150 oc 

Dimensions in mm 

T0-220 

6/77 



,-
2N6386 
2N6387 
2N6388 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.92 •c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25 •c unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff VeE= 40 V for 2N6386 0.3 rnA 
current (V8E = -1.5 V) VeE= 60V for 2N6387 0.3 rnA 

VeE= 80 V for 2N6388 0.3 rnA 
Tease= 125•c 
VeE= 40V for 2N6386 3 rnA 
VeE= 60 V for 2N6387 3 rnA 
VeE= 80 V for 2N6388 3 rnA 

leEO Collector cutoff VeE= 40 V for 2N6386 1 rnA 
current (1 8 = 0) VeE= 60 V for 2N6387 1 rnA 

VeE= 80 V for 2N6388 1 rnA 

lEBO Emitter-base VEB = 5 v 5 rnA 
current Cle = 0) 

V cEO (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N6386 40 v 
Cis= 0) for 2N6387 60 v 

for 2N6388 80 v 

VeER (sust Collector-emitter I = 200 rnA 'e 
sustaining voltage for 2N6386 40 v 
(R8 E= 100 Q) for 2N6387 60 v 

for 2N6388 80 v 

V eEv (sus/ Collector-emitter lc = 200 rnA 
sustaining voltage for 2N6386 40 v 
(V8E= -1.5 V) for 2N6387 60 v 

for 2N6388 80 v 

VeE (sat)* Collector-emitter for 2N6386 
saturation voltage le = 3A Is = 6 rnA 2 v 

fur2N6387and2N6388 
lc = 5A Is = 10mA 2 v 
for 2N6386 
le =SA Is =SOmA 3 v 
fur2N6387and2N6388 
lc = 10 A Is = 100mA 3 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VBE * Base-emitter voltage for 2N6386 
lc =3A VeE= 3 V 
~r2N6387and2N6388 
lc =SA VeE= 3 V 
for 2N6386 
le = 8A VeE= 3 V 
for 2N6387and2N6388 
lc = 10A VeE= 3 V 

hFE * DC current gain for 2N6386 
lc =3A VeE= 3 V" 
~r2N6387and2N6388 

le =SA VeE= 3 V 
for 2N6386 
le =SA VeE= 3 V 
for 2N6387 and 2N6388 
le = 10A VeE= 3 V 

hte Small signal le = 1 A 
current gain VeE= 10 V f = 1 MHz 

VeE= 10 V f =1kHz 

v * F Paralled-diode for 2N6386 
forward voltage IF =SA 

for 2N6387 and 2N6388 
IF = 10A 

Ceso Collector-base IE = 0 Ve8 = 10 V 
capacitance f = 1 MHz 

ls/b ** Second breakdown VeE= 2S V 
collector current 

Es/b Second breakdown L = 12 mH R8E= 100Q 
energy V8 E = -1.S V le = 4.SA 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.S% 
** Pulsed: 1s non repetitive pulse 
For characteristic curves see BDX33/BDX34 series 

onn 
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Min. Typ. Max. 
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2N6486 2N6489 
2N6487 2N6490 
2N6488 2N6491 EPITAXIAL-BASE NPN I PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec T0-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N6489, 2N6490 and 2N6491 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 2N6486 2N6487 2N6488 
PNP* 2N6489 2N6490 2N6491 

Vcso 
VcEx 
VcEo 
VEBO 
lc 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-base voltage (V8E = 1.5V; RaE= 100) 
Collector-base voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector-current 
Base-current 
Total power dissipation at T case..;;; 25°C 

T case..;;; 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

::4: 
MECHANICAL DATA 

Collector connected to tab. 

50V 70V 90V 
50V 70V 90V 
40V 60V BOV 

5V 
15A 
5A 

75W 
1.8W 

-65 to 150°C 
150°C 

Dimensions in mm 

T0-220 



THERMAL DATA 

Rth J-Case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

---~ 

2N6486 2N6489 
2N6487 2N6490 
2N6488 2N6491 

max 1_67 oc;w 
max 70 oc;.w 

I 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leEO Collector-cutoff for 2N6486/89 VeE= 20V 1 mA 
current (Is = 0) for 2N6487/90 VeE= 30V 1 mA 

for 2N6488/91 VeE= 40V 1 rnA 

leE X Collector-cutoff for 2N6486/89 VeE= 45V 05 rnA 
current (VsE=-1.5V for 2N6487/90 VeE= 65V 0.5 rnA 
RsE = 1000) for 2N6488/91 VeE= 85V 0.5 mA 

Tease = 150°C 
for 2N6486/89 VeE= 40V 5 mA 
for 2N6487/90 VeE= 60V 5 rnA 
for 2N6488/91 VeE= BOV 5 mA 

leER Collector-cutoff for 2N6486/89 VeE= 35V 0.5 mA 
current (RsE= 1 000) for 2N6487/90 VeE= 55V 0.5 mA 

for 2N6488/91 VeE= 75V 0.5 mA 

lEBo Emitter-cutoff VsE = 5V 1 mA 
current (le = 0) 

VeEo (sus)*Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 40 v 
(Is = 0) for 2N6487/90 60 v 

for 2N6488/91 80 v 

VeER (sus)*Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 45 v 
(RsE = 1000) for 2N6487/90 65 v 

for 2N6488/91 85 v 
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,-
2N6486 2N6489 
2N6487 2N6490 

' 2N6488 2N6491 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V eEx (sus)* Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 
(VeE= -1.5V, for 2N6487/90 
ReE = 100!1) for 2N6488/91 

VeE (sat) * ·collector-emitter le = 5A Is= 0.5A 
saturation voltage le = 15A Is= 5A 

VsE * Base-emitter le = 5A VeE= 4V 
voltage le = 15A VeE= 4V 

hFE * DC current gain le = 5A VeE= 4V 
le = 15A VeE= 4V 

hte Small signal le = 1A VeE= 4V 
current gain f = 1 MHz 

le = 1A VeE= 4V 
f = 1KHz 

*Pulsed: puls.e duration = 300p.s, duty cycle ~2%. 

For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

50 v 
70 v 
90 v 

1.3 v 
3.5 v 
1.3 v 
3.5 v 

-
20 150 -
5 -

5 -

25 -



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

2N6497 
2N6498 
2N6499 

ADVANCE DATA 

The 2N6497 /98/99 are silicon multiepitaxial mesa NPN transistors in Jedec T0-220 plastic 
package particularly intended for switch-mode applications. 

ABSOLUTE MAXII\!IUM RATINGS 2N6497 2N6498 2N6499 

V ceo Collector-base voltage (IE = 0) 350V 400V 450V 
V cEo Collector-emitter voltge (I 8 = 0) 250V 300V 350V 

6V 
5A 

V EBO Emitter-base voltage (I c = 0) 
I c Collector current 
I CM Collector peak current 10A 

2A 
a ow 

-65 to 150°C 
150°C 

I 8 Base current 
Ptot Total power dissipation at T case<;;; 25°C 
T stg Storage temperature 
T1 Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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THERMAL DATA 

Rth )-case Thermal resistance junction-case max 1.56 ° C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min Typ. Max. Unit 

lcEV Co I lector-cutoff for 2N6497 
current VeE= 35_9V 1 rnA 
(V8 E=-1.5V) VeE= 175V Tease= 100°C 10 rnA 

for 2N6498 
VeE= 400V 1 rnA 
VeE= 200V Tease= 100°C 10 rnA 
for 2N6499 
VeE= 450V 1 rnA 
VeE= 225V T case = 1 00°C 10 rnA 

lEBO Emitter cutoff VEB = 6V 1 rnA 
current (I c = 0) 

V CEO (sus) Collector-emitter lc = 25mA for 2N6497 250 v 
sustaining voltage for 2N6498 300 v 
(1 8 =0) for 2N6499 350 v 

hFE * DC current gain lc = 2.5A VeE= 10V 10 75 -
lc =5A VeE= 10V 3 -

V CE (sat) * Co I lector-emitter lc = 2.5A 18 = 0.5A 
saturation voltage for 2N6497 1 v 

for 2N6498 1.25 v 
for 2N6499 1.5 v 

lc = 5A I 8 = 2A All types 5 v 

ton Turn-on time lc = 2.5A 181 = 0.5A 0.8 JlS 
182 = -1A Vee= 125V 

ts Storage time lc = 2.5A 181 = 0.5A 1.8 JlS 
182 = -1A Vee= 125V 

tf Fall time lc = 2.5A 181 = 0.5A 0.8 JlS 
ls2 = -1A Vee= 125V 

* Pulsed: pulse duration = 300Jls, duty cycle= 1.5% 
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Safe operating areas 
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ration during turn-on 
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2N6497 
2N6498 
2N6499 

Collector-emitter saturation voltage 

VeE( sa! 
(Vl 

) 

1\ 
~ 

\ 
\ 

1\ 

1'\ 
r\: 

0.5 

G-5703 

lc: 1-f-+-
~A 

I-1--1--
3A 

L_ I-I-
2A 

1--1--1--
1 

~ 
f..,. 

18 (Al 

Saturated switching characteristics 

I 
l"s ) 

2 

10 

• • 
' 

2 

' • 
' 
2 

1 

QS 

r--.'" 
i 

It 

1on 

6 7 II 9 

·-· 
'l:c•250V 
hFE"5 
1a2=- 21 s1 ~ 
Tcase=zs·c I= 

r---.... !"-.... 

:.-
/ ___.. 

.c. ' 6 ' • ' 
'ciA! 

VBE(sa! ) 
IVl 

0.5 

• l,.s ) 

2 

10 

• • 
' 
2 

• 
• 
' 

Base-emitter saturation voltage 
G-5704 

I 
I 
I 

1--~case=-Jo•c 
~ - -, 25'C v , 

- 125'C~IJ,.. w 
1,..1 

1\ 
l---

Saturated switching characteristics 
G,OI 

"cc•250'1 
hFE"'S 
Iez= -2ta, 
TCU@'"'12S"C 

........_Is 
......... 

" It __. 
21-- '"" 

1 

6 7 II 9 
OS 1 

.C. ~ 6 7 I 
'ciA! 

816 



Saturated switching characteristics 
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2N6544 
2N6545 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec T0-3 
metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEx 
VcEO 
VEso 
lc 
I eM 
Is 
Ptot 
Tstg 

Ti 

Collector-emitter voltage (VsE = 0) 
(Clamped) Collector-emitter voltage (VsE = -5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp = 10ms) 
Base current 
Total power dissipation at Tease ""25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

5/80 818 

2N6544 2N6545 

650V 
350V 
300V 

9V 
8A 
16A 
8A 

850V 
450V 
400V 

125W 
-65 to 2oooc 

2oooc 

Dimensions in mm 

T0-3 



r.l . 2N6544 
I i 2N6545 

~,_j 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max. 1.4 oc;w 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for 2N6544 VeE= 650V 0.5 mA 
current (VsE = 0) for 2N6545 VeE= 850V 0.5 mA 

Tease = 1 OOoC 
for2N6544 VeE= 650V 2.5 mA 
for2N6545 VeE= 850V 2.5 mA 

leER Collector cutoff Tease = 1 00°C 
current (RsE = 50!1) for2N6544 VeE= 650V 3 mA 

for2N6545 VeE= 850V 3 mA 

lEBO Emitter cutoff VEB = 9V 1 mA 
current (lc = 0) 

VcEo (sus)* Collector-emitter lc = 100mA 
sustaining voltage for2N6544 300 v 
(Is= 0) for2N6545 400 v 

-· 
VcEX(sus) Collector-emitter lc/18 = 5 

sustaining voltage L = 180JLH 
(clamped Estb) VsE = -5V 

Tease = 1 00°C 
V clamp = rated V CEX (sus) 
lc = 4.5A 
for2N6544 350 v 
for 2N6545 450 v 

V clamp = rated V CEO (sus)-1 00V 
lc =SA 
for2N6544 200 v 
for2N6545 300 v 

ls/b Second breakdown t = 1 s (non repetitive) 0.2 A 
collector current VeE= 100V 

Es/b Second breakdown L = 40JLH 500 JLJ 
energy V8 E = -4V 

RsE =son 
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2N6544 
2N6545 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le = 2.5A VeE= 3V 
le = 5A VeE= 3V 

VeE (sat) * Collector-emitter lc = 5A Is= 1A 
saturation voltage le =SA Is= 2A 

Tease= 100oC 
le = 5A Is= 1A 

VsE (sat) * Base-emitter lc = 5A Is= 1A 
saturation voltage Tease= 100°C 

lc = 5A Is= 1A 

fr Transition le = 0.3A VeE= 10V 
frequency f = 1MHz 

Ceso Collector-base Vcs = 10V IE= 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time lc = 5A Ve =250V 
ls1 = -ls2 = 1A 

t, Fall time 

INDUCTIVE LOAD 
ts Storage time le = 5A (pk) 

181 = 1A VsE = -5V 
L = 1801J-H 
Tease= 100°C 

t, Fall time for 2N6544 V clamp =350V 
for 2N6545 Vclamp =450V 

* Pulsed: pulse duration = 3001J-S, duty cycle= 1.5 %. 
For characteristic curves see the BUW 35 type. 

820 

Min. Typ. Max. Unit 

12 60 -
7 35 -

1.q v 
5 v 

2.5 v 

1.6 v 

1.6 v 

6 24 MHz 

200 pF 

1 !J-S 

4 !J-S 

1 IJ-S 

4 IJ-S 

0.9 !J-S 
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: r. ! rt 2 N6546 . · 
' · :. . : 2N6547 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec T0-3 
metal case, intended in fast switching applications for high output power. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEx 
VcEo 
VEeo 
lc 
I eM 
le 
Ptot 
Tstg 
Ti 

Collector-emitter voltage (VeE = 0) 
(Clamped) Collector-emitter voltage (VeE = -5V) 
Collector-emitter voltage (le = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease:::;; 25°C 
Storage temperature 
Junction temperature· 

INTERNAL SCHEMATIC DIAGR:4 

MECHANICAL DATA 

Collector connected to case 

..,g 
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2N6546 2N6547 

650V 850V 
350V 450V 
300V 400V 

9V 
15A 
30A 
10A 

175W 
-65 to 200°C 

2oooc 

Dimensions in mm 

T0-3 
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2N6546 
2N6547 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max. oc/W 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for 2N6546 VeE= 650V 1 rnA 
current (VsE = 0) for 2N6547 VeE= 850V 1 rnA 

Tease= 100oc 
for 2N6546 VeE= 650V 4 rnA 
for 2N6547 VeE= 850V 4 rnA 

leER Collector cutoff Tease = 1 OOoC 
current (RsE = 50!1) for 2N6546 VeE= 650V 5 rnA 

for 2N6547 VeE= 850V 5 rnA 

lEBo Emitter cutoff VEB = 9V 1 rnA 
current (lc = 0) 

VcEO (sus>*Collector-emitter lc = 100mA 
sustaining voltage for 2N6546 300 v 
(1 8 = 0) for 2N6547 400 v 

VcEx (sus)*Collector-emitter lc/18 = 5 
sustaining voltage L = 180JLH 
(clamped Es,s) VsE = -5V 

Tease= 100oc 
Vclamp = rated V CEX (sus) 
lc = 8A 
for 2N6546 350 v 
for 2N6547 450 v 

V clamp= rated V CEO (sus)-1 00V 
lc = 15A 
for 2N6546 200 v 
for 2N6547 300 v 

ls/b Second breakdown t = 1 s (non repetitive) 
collector current VeE= 100V 0.2 A 

Es/b Second breakdown L = 4011-H 2 mJ 
energy VsE = -4V 

RsE = 50!1 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le= 5A VeE= 2V 
lc = 10A VeE= 2V 

VeE (sat) * Collector-emitter le = 10A Is= 2A 
saturation voltage le = 15A Is= 3A 

Tease= 100oc 
le = 10A Is= 2A 

VsE (sat) * Base-emitter le = 10A Is= 2A 
saturation voltage Tease= 100°C 

le = 10A Is= 2A 

fr Transition le = 0.5A VeE= 10V 
frequency f = 1MHz 

Ceso Collector-base Ves = 10V IE= 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Vee= 250V le = 10A 
ls1 = -ls2 = 2A 

t, Fall time 

INDUCTIVE LOAD 
ts Storage time le = 10A (pk) 

ls1 = 2A VsE = -5V 
L = 180p,H 
Tease= 100°C 

t, Fall time for 2N6546 V clamp = 350V 
for 2N6547 V clamp = 450V 

*Pulsed: pulse duration= 300p,s, duty cycle= 1.5%. 
For characteristic curves see the BUW 45 type. 
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2N6546 
2N6547 

Min. Typ. Max. 

12 60 
6 30 

1.5 
5 

2.5 

1.6 

1.6 

6 24 

360 

1 

4 

0.7 

5 

1.5 

Unit 

-
-
v 
v 

v 
v 

v 

MHz 

pF 

f.LS 

f.LS 

f.LS 

f.LS 

f.LS 



2N6702 
MULTIEPITAXIAL PLANAR NPN 

SWITCHING AND GENERAL PURPOSE 

The 2N6702 is a silicon multiepitaxial planar NPN transistor and is mounted in Jedec 
T0--220 plastic package. 
It is intended for various switching and general purpose applications. 

ABSOLUTE MAXIMUM RATINGS 

V cEv Collector-emitter voltage (V BE = -1.5 V) 140 v 
V cEo Collector-emitter voltage (I 8 = 0) 90 v 
VEso Emitter-base voltate (lc = 0) 7 v 
I c Collector current 7 A 
I eM Collector peak current lO A 
I 8 Base current 5 A 
Ptot Total power dissipation (Tease,;;;;; 25°C) 50 w 
T,19 Storage temperature -65 to 150 ac 
Ti Junction temperature 150 oc 

INTERNAL SCHEMATIC DIAGRAM 

·~' 
E 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 
10.4 ..... 

T0-220 
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2N6702 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max. 2.5 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leEV Collector cutoff VeE= 140V 100 JlA 
current VeE= 140V 
(VeE =-1.5V) at Tease= 125°C 1 rnA 

lEBO Emitter cutoff VEe= 7V 100 JlA 
current (le = 0) 

V eEO(susi Collector-emitter 
sustaining voltage 

le = 100mA 90 v 

(1 8 =0) 

V eE(sat) * Collector-emitter le =5A; 18 = 0.5A 0.8 v 
saturation voltage le =7A; 18 = 0.7A 1.5 v 

V BE(sat) * Base-emitter le =5A; 18 = 0.5A 1.5 v 
saturation voltage 

hFE * DC current gain le = 0.2A; VeE= 2V 30 -
le = 5A; VeE= 2V 20 -

hte Small signal le = 0.5A; VeE= 10V 4 40 -
current gain f = 5MHz 

fT Transition frequency le = 0.5A; VeE= 10V 20 200 MHz 
f = 5MHz 

Ceso Collector base IE =0; Vee= 10V 50 150 pF 
capacitance f =100KHz 

ls/b Second breakdown VeE= 20V; t = 100 ms 2.5 A 

td Delay time 
le =5A; 181 = 0.5A 0.1 JlS 

tr Rise time Vee= 70V 0.25 Jls 

ts Storage time le =5A; 181 =-182 =0.5A 
1 JlS 

tr Fall time Vee= 70V 0.5 Jls 

*Pulsed: pulse duration= 300 J1Sec.; duty cycle< 2%. 

825 



Information furnished is believed to be accurate and reliable However, no responsibility is assumed for the consequences of 1ts use nor for 
any infringement of patents or other rights of third parties which may result froin its use No license is granted by implication or otherwise under 
any patent or patent rights of SGS·ATES Specifications mentioned in this publication are subject to change without notice This publication super· 
sedes and substitutes all information previously supplied. 

SGS-ATES GROUP OF COMPANIES 
Brazil- Italy- Franca- Malta - Malaysia- Singapore- Swaden- Switzerland- United Kingdom - U.S.A. -West Garmany 

© 1984 SGS, All Rights Reserved · Printed in Italy 

AGO - Gessete (Mil 




