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0 2N3TT
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EPITAXIAL PLANAR PNP

 oNaz34
2N4235
oN4238

MEDIUM POWER GENERAL PURPOSE TRANSISTORS
The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors

in Jedec TO-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

2N4234 I 2N4235 | 2N4236

Veeo  Collector-base voltage (lg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)

Collector current

Base current

Total power dissipation at T, <25°C
Tamp <25°C

Storage temperature

Junction temperature

—40V | —60V ‘ —80V
—40v | —eov | —sov
—7v
_3A
—0.2A
W
1W
—65 to 200°C
200°

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

1

p————
1

Dimensions in mm

27™ &
(2

———

F—




coroo o ZNA234
S 2N4235
LU0 2N4236

THERMAL DATA

Rinj-case  Thermal resistance junction-case

Rinjamb  Thermal resistance junction-ambient

max

29

max 175

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.|Unit

lcso Collector cutoff for 2N4234 Ve = —40V -0.1 | mA
current (Ilg = 0) for 2N4235 Ve = -60V -0.1 | mA
for 2N4236 Ve = —80V -0.1 | mA

lcev Collector cutoff for 2N4234 Ve = —40V —-0.1 | mA
current (Vgg = 1.5) | for 2N4235 Ve = —60V -0.1 [ mA

for 2N4236 Vge = —-80V -0.1 [ mA

Tease = 150°C

for 2N4234 Ve = -30V -1 | mA

for 2N4235 Vce = -40V -1 {mA

for 2N4236 Vge = —60V -1 | mA

lceo Collector cutoff for 2N4234 Ve = -30V -1 | mA
current (Ig = 0) for 2N4235 Ve = —40V -1 | mA
for 2N4236 Vg = —60V -1 | mA
leo Emitter cutoff Vge =7V -0.5 | mA

current (Ic = 0)
Vceo sus)” Collector-emitter lc = -100mA

sustaining voltage | for 2N4234 -40 Vv

(le =0) for 2N4235 -60 \Y

for 2N4236 -80 \Y
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o o e

oo omm

T 2N423%
ST 2NA236
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions ]Min. Typ. Max.|Unit
Vee say* Collector-emitter Ic=-1A Is = <100 mMA -06 ]| V
saturation voltage
Vge (sat)* Base-emitter lc=-1A lg = —100mA -1.5 \
saturation voltage
VBE* Base-emitter IC = —0.25A VCE =-1V -1.0 \Y
voltage
hge® DC current gain lc = =100mA Vgg = -1V 40 —
IC = —-250mA VCE = -1V 30 150 | —
IC = -500mA VCE =-1V 20 -_
IC=—1A VCE=‘1V 10 —
fr Transition lc = -100mA Vce=-10V |3 MHz
frequency f = 1MHz
Cceo Collector-base le=0 Veg = =10V 100 | pF
capacitance f = 100KHz
he Small signal I =-50mA Vge=-10V |25 —
current gain f = 1KHz

* Pulsed: pulse duration = 300us, duty cycle <2%
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| 2N4B05
. 2N4895

U M7 FPITAXIAL PLANAR NPN

HIGH CURRENT, FAST SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

2N4895 I 2N4896 I 2N4897

VeBo
CcEO
VEBO

(o]
Ptot

Tstg

]

Collector-base voltage (Ig= 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T,,,<25°C
Tease<25°C
Tease<100°C

Storage temperature

Junction temperature

120V ' 120V l 150V
6ov | eov | sov
6V
5A
W
W
aw
-65 to 200 °C
200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

~

Collector connected to case

6/77

6.6m*

E

Dimensions in mm

YN
(2]

—— —

$94™
&5"‘\3’(

1]
13
J——

PO0S-B

TO-39
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o1 2N4895

2N4896
2N4897
THERMAL DATA
Rinj-case  Thermal resistance junction-case max 25 °C/W
thj-amb  1hermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff for 2N4895 and 2N4896
current (Vg =0) Vee= 120V 1 [mA
VCE= GOV 1 p,A
Veg= 60V Tease=150°C 100 | pA
for 2N4897
Vee= 150V 1 |mA
Vee= 100V 1 | pA
Vee= 100V T, =150°C 100 | pA
leso Emitter cutoff Veg= 6V 1 |[mA
current (Ic=0)
Vceo sus)* Collector-emitter lc = 50mA
sustaining voltage for 2N4895 and 2N4896 60 \Y
(lg=0) for 2N4897 80 \
Vee saty® Collector-emitter Ilc =5A Ilg = 05A 11V
saturation voltage
Ve aty”  Base-emitter lc =5A Ilg =05A 16 | V
saturation voltage
hee* DC current gain lc =2A Vee= 2V
for 2N4895 and 2N4897 40 120 | —
for 2N4896 100 300 | —
IC =2 A VCE= 2 \)
Tease = -55°C
for 2N4895 and 2N4897 15 —
for 2N4896 35 —
fr Transition frequency | I = 0.5A Vee= 5V
for 2N4895 and 2N4897 50 MHz
for 2N4896 80 MHz
Ccsro Collector-base le =0 Veg= 10V
capacitance f =1MHz 80 | pF
ton Turn-on time Ilc =5A Vee= 20V 0.35 | ps
lg; = 0.5A
tg Storage time lc =5A Veo= 20V 0.35 | ps
t, Fall time lgy = -lga= 0.5A 0.3 | ps

* Pulsed: pulse duration = 300 ps, duty cycle =

1.5%
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o 2805
S 2N4806
ol 2N4sa7

Safe operating areas

. '6-1564
j ('C) = %PULSE OPERATION
) s Fic
| . ~—
N ims
2 \\
~N
N
1, \
& B~ N\
. [—DC_OPERATION NS N
1T \\ AN
[l AN
| *FOR SINGLE NON \ W\
‘ 1o |__REPETITIVE_PULSE
8 = - |
. HH
4 INZRAS
2N4897
’ |
-1
10 2 4 6 L] 2 3 6 8
1 10 Veg (V)

(A)

DC transconductance

62562

—
\\N

\\

05 1 Veg(say )

DC current gain

G-2563

hFE
V=2V
2N4896
L
200 o \\
N\
] S
= ZNZ895
100 zuuw AN
N
0
1072 107 1 Ic A
Collector-emitter saturation voltage
G-2561
vCE(Sai F
v
hpg=10
0.6
Q.4
0.2
v A
L]
0
1072 107 1 Ic (A
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¢ 2N4896
- 2N4897

Transition frequency Collector-base capacitance
G-2565 62568
tr Cceo
(MHz) (pF) \‘
P
N
7 60 \
1/ A
100 \
A
40 TN
N
~
50 / -~
——
20
0
107 107 Ic @ 0 20 40 60 Vg (V)
Saturated switching characteristics Power rating chart
. 62566 P G-2567
(ns) & - (\::; []
¢ N
s
4
\\\ .
\\
i /)
\ U /_
107 P 4
& 1
6
‘ Veg=20 )
hpg=10
2 lg;=-1s,
1 2 4 6 8 2 & 6 8
107 1 Ic (A 0 50 100 150 Tease (°C)
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o T 2NA918 2N4921
©y o ZNA919 2N4922

W ASE 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 TO-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 (lg=0) 40V 60V 80V
Vceo Collector-base voltage (lg=0) 40V 60V 80V
VEero Emitter-base voltage (Ic=0) 5V
lc Collector current 1A
Icm Collector peak current 3A
Ig Base current 1A
Ptot Total power dissipation at Tcase <25°C 30w
Tstg Storage temperature —65 to 150°C
T; Junction temperature 150°C

For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

C C
B B
PNP {E NPN &

MECHANICAL DATA Dimensions in mm
277 787
o) | - 3’? ‘
@, [ 2
C- NI
€ - 8 ’_‘l
Jlog™ L2 22 []
J.os8 L]
(1) Within this region the cross-section of the leads 1s uncontrolled TO-126 (SOT-32)

5/84 708



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

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 4.16 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lceo Collector cutoff Ve =half rated Vcgg 0.5|mA
current (lgg=0)
leex Collector cutoff Vcee=rated Vcgo 0.1|mA
current (Vgg= —1.5V) | Vcg=rated V¢go
Tecase = 125°C 0.5|mA
lceo Collector cutoff Vce= rated Vggo 0.1|mA
current (lg=0)
lego Emitter cutoff Veg =5V 1 |mA
current (Ic=0)
Vceo(sus)® Collector-emitter lc=0.1A
sustaining voltage for 2N4918, 2N4921 40 \%
for 2N4919, 2N4922 60 \%
for 2N4920, 2N4923 80 Vv
heg* DC current gain lc= 50mA Vee=1V 40 —
Ic =500mA Vee=1V 30 150 | —
Ic=1A Vee=1V 10 —
Vcesaty®®  Collector-emitter le=1A lg=0.1A 06| V
saturation voltage
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2N4918 2N4921

2N4919 2N4922
2N4920 2N4923

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vgesat)* Base-emitter le=1A Ig=0.1A 13| V
saturation voltage
Vge* Base emitter lc=1A Vee=1V 1.3| V
voltage
fr Transition frequency lc =250mA Vce=10V
f=1MHz 3 MHz
Cceo Collector-base Ve =10V lg=0
capacitance f=100KHz 100 | pF
hte Small signal lc=250mA Vee=10V
current gain f=1KHz 25 —
* Pulsed: pulse duration = 300us, duty cycle <2%
For PNP types voltage and current values are negative
Safe operating areas _ 6-5290
Ic
(A)
- H
Ic MAX PULSED %k PULSE OPERATION
10 MS N 4\
100 ps
1cMAX| CONT. ims
1 N
N A
A/
DC OPERATION
[ |
L[] N
% FOR SINGLE NON
~ REPETITIVE PULSE
10-!
2 4 6 8 2 4 6 8
1 Veg (W)
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C T 2N4918 2N4921
; -~ 2N4919 2N4922
2N4820 2N4923

DC current gain (NPN types) DC current gain (PNP types)

DC transconductance (NPN types) DC transconductance (PNP types)

G-3704

15 -Vge(Vv)




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

Collector-emitter saturation voltage
(NPN types)

G- 3721
Vee(sat)
)
|
, |
\ \
\
1c=05A 1A 2A | \3A
\
05 N
LT
N
\ he T
N\
[
0 2 & 4 6 2 4 8
103 10°? 107! Ig(A)

Collector-emitter saturation voltage

(PNP types)
G-3705
-VcE(sat) |
) |
|
.
. 1
|
\
Ic=-3A
N
N
05 T
Ic=-1A
\lic=-0.5MN
0
10-3 102 10! -1g (A)

Collector-emitter saturation voltage

(NPN types)
G-3722
Vee(sat)
V),
. /
2
174
b
. A
10
Il l
6
.
heg=10
2
”.2
2 4 s 8 2 [ )
10! 1 Ic (M)

Collector-emitter saturation voltage

(PNP types)
G-3708
-Veetsat)
v
)4
2 /
"
. //
10 /1
L]
€
&
heg =10
2
1072
2 & 6 84 2 4 6 2
10-! 1 -1c(A)
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i+ 2N4918 2N4921
2N4919 2N4922
2N4920 2N4923

Base-emitter saturation voltage

Base-emitter saturation voltage

(NPN types) (PNP types)
G-3723 G-3707
VBE(sat) -VBE(sat)
) )
1 4 3 /4
L] ]
// hFE =10 —

05 05 -y
0 2 4 6 8 2 6 0 2 4 8 & 8

107! 1 Ic(A) 10”! 1 -1c(A)

Saturated switching characteristics

(NPN types)
6-3724
t
(ps)®
6
.
: Ve =30V
Ig1=-1g2
T hgg=10
L]
¢ ™~
S
.
C \\ 's\\
< =
2 "
ton
10!
? ‘ 6 L] 2 6 8
10-! 1 Ic(A)

Saturated switching characteristics

(PNP types)
G- 3108

t

(ps)®
s
.
2

Voo =-30V
la1=-la2
. heg=10
L]
6 Su
4 \‘
s TN
2 [~ te
T
ton
10
2 4 6 8 2 [

0! 1 -Ic (A)
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| 2N503£
. 2ZNo039

. ZWBMSS i TIEPITAXIAL PLANAR NPN

HIGH CURRENT POWER SWITCH

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

ABSOLUTE MAXIMUM RATINGS 2N5038 | 2N5039 | 2N6496
Vego  Collector-base voltage (Ig = 0) 150V 120V 150V
Veex Collector-emitter voltage (Vgg =-1.5V,Rgg=100Q)| 150V 120V 150V
Veer Collector-emitter voltage (Rgg=< 50 Q) 110V 95V 130V
Veeo Collector-emitter voltage (Ig = 0) 90V 75V 110V
Vego Emitter-base voltage (I = 0) v v v
I Collector current 20A 20A 15A
lom Collector peak current 30A 30A —
I Base current 5A
Piot Total power dissipation at T_,,, < 25 °C 140W

st Storage temperature -65 to 200 °C
T Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

87mx, 17

1272

£10

39 Gmax
$20m*

c-o122

TO-3

10/82 714



Lt rrt o 2NS5038
oL 2N9039
Lt 2NBA9G
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 1.25 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25 °C uniess otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff for 2N5038
current (Vgg= -1.5V)| Vge= 140V 50 | mA
Vee= 100V T, =150°C 10| mA
for 2N5039
Vee= 110V 50 | mA
Vee= 85V T, ,e=150°C 10 [ mA
for 2N6496
Vee= 130V 20 | mA
Vee= 1380V T 4 =150°C 25| mA
lceo Collector cutoff for 2N5038
current (I = 0) Vee= 70V 20 | mA
for 2N5039 -
Vee= 55V 20 | mA
leso Emitter cutoff Vegg= 7V 50| mA
current (I =0) Vegg= 5V
for 2N5038 5| mA
for 2N5039 15| mA
Veex sus)® Collector-emitter lc = 200 mA
sustaining voltage for 2N5038 | 150 \Y
(Vge=-1.5V, for 2N5039 |120 \
Rge = 1009) for 2N6496 |150 Vv
Veen sus)” Collector-emitter lc = 200mA
sustaining voltage for 2N5038 |110 \Y
(Ree = 50 Q) for 2N5039 | 95 Vv
for 2N6496 | 130 Vv
Veeo sus)” Collector-emitter Ic = 200mA
sustaining voltage for 2N5038 |90 \
(Ig=0) for 2N5039 |75 \
for 2N6496 | 110 \Y
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2N5038

' 25039
) 2NB496

i

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vee saty® Collector-emitter for 2N5038
saturation voltage Ic =12A lg =12A 11V
lc =20A Iz =5A 25V
for 2N5039
Ilc =10A Iz =1A 11V
Ilc =20A g =5A 25| V
for 2N6496
Ic =8A lg =08A 11V
Ve saty* Base-emitter for 2N5038 and 2N5039
saturation voltage Ilc =20A lg =5A 33| V
for 2N6496
Ilc =8A lg =08A 2
Vge* Base-emitter voltage | for 2N5038
lc =12A V=5V 18| V
for 2N5039
lc =10A V=5V 18| V
for 2N6496
Ilc =8A Vee= 2V 16| V
hee* DC current gain for 2N5038
Ic =2A Vege= 5V |50 250 | —
Ilc =12A  Vg=5V |20 100 | —
for 2N5039
Ic =2A Vee= 5V  [30 250 | —
Ilc =10A  Vgi=5V (20 100 | —
for 2N6496
Ic =8A Vee= 2V (12 100 | —
hye Small signal Ilc =2A Vee= 10V
current gain f = 5MHz 12 —
Cceo Collector-base le =0 Veg= 10V
capacitance f = 1MHz 300 | pF
t, Rise time for 2N5038 05| ps
lc =12A  Vg=30V
lgy = -lgp = 1.2A
for 2N5039
t Storage time lc =10A V=30V 15| ps
lgy = -lgo =
for 2N6496
Ilc =8A Vge= 30V
% Fall time lgy = -lga = 0.8A 05| ps
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{ :
Crorr. 2NS038
A 2N5039 :
| .
Sl oNedge
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
ls/p Second breakdown Vee= 28V 5 A
collector current Veg= 45V 0.9 A
Es/b Second breakdown Vge= -4V Rge= 20 Q
energy L =180pH
for 2N5038 |13 mJ
for 2N5039 |13 mJ
for 2N6496 |5.7 mJ
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Pulsed: 1 s non repetitive pulse
Safe operating areas Safe operating areas
(for 2N5038 and 2N5039) (for 2N6496)
S$-2633n G~2643/1
o = Ic s
(A) s j T I[““J[ﬁP\IJLISIE“ (A) 6
“ IC MAX PULSED QOPERATION o “
Ic Max ||| 10 \ims\| "ol *PULSE
* [coNTiNGoUS \;\\ms\‘ 05 e *lic MAX —JQPERATON . 100ps
0 LN y 0 ! o5m
. = S . S== 1ms
. [=—[bC_OPERATION Q‘ ¢ [F——{DC OPERATION —krtH L 10ms
’ \ . \
*FOR SINGLE NON \\ [*FOR SINGLE NON
1 REPETITIVE PULSE “ 4 REPETITIVE PULSE \\
& €
. ! .
2NS5038
? 2N5039 ?
o Ll o
2 L 5 8 2 “« 68 2 4 6§ 8 2 4 6 8 2 “ 66 H 4 6 8
1 10 102 Vee (V) 1 10 10? Vee (V)
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e 2N5039

) 2N50%8
§ ') 2NB496

DC current gain Collector-emitter saturation voltage
G-4889 6-4890
heg } l H H VCE(sat) | 4
_VCE= 17 hFE=10 y
———VeEs2Y . K/
150 I"'
i 2
/I
et N~ 5
100 =] =D %74
[ Y /"'
10-! -
A
NN - 211114
50 \\ S
A o =
\\ " Wz2sec |
\‘\ _ 55°C 1=
N «25°C+——H
0 102
10-! 1 10 1c(A) 0! 1 0 1c(A)
Collector-emitter saturation voltage Base-emitter saturation voltage
G-4891 6-2639
Vee (sat) VBEsay)
)
hrg=10
3 \‘
N 2
\\
AN
2 \ N{_[z0A /
\ = /
\\ , W
N !
N 15A T
' N i H
N
10A
N34 i
= 24| [ 0
0 1 2 3 1g(a) 107 1 10 Ic (A
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/§ &:J i 2"6496

[ ————
~.

collector current

VBE(on) Vs,
G-4892
VBE(on) ! ! [
45 Ll
Ve =5V
. ‘ce =5 !
H
3
K I
1
3 t
..
25 ,’,
Uj
) L/in
PJESS
15 /
\ EWEat
=
0s === AT 25
0 |
107! 1 10 le(a)
Collector-base capacitance
G-489¢%
CcBo
(pF)
10°
-~ -
o~
\\\
\\
.
102 -
10
102 VeB(V)

Saturated switching characteristics

G-4893
t
(ws)
Vee =30V
N Ig1=-182
q
\\ heg=10
! T
NS
N
toy
//
/|
4 ]
L
’/
w-‘
1 10 Ic(a)
Transition frequency
G-4895
ft
(MHz2)
60 ” —_\\
YV =15V
© — . %e
40 v
30
20
10
0
10! 1 ic(a)
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S0 2N515]
0. 2N5153

[

EPITAXIAL PLANAR PNP

HIGH SPEED MEDIUM VOLTAGE SWITCHES

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

ABSOLUTE MAXIMUM RATINGS 2N5151 | 2N5153

Veceo Collector-base voltage (lg = 0) —-100V

Veeo  Collector-emitter voltage (Ig = 0) -80V

Vego  Emitter-base voltage (Ic = 0) -5.5V

Ic Collector current —5A

lom Collector peak current —10A

Ig Base current —2.5A

Piot Total power dissipation at Tease < 50°C 10w
Tease =100°C 6.7W
Tamp =< 25°C 1w

Tetg Storage temperature —65 to 200°C

T, Junction temperature 200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to case

66m™=  1279™ §

[

S — 3
] 11
POOS-B

5/80 720

¢ 94 max
8.5max

TO-39



2N5101

THERMAL DATA
Rinj-case  Thermal resistance junction-case max 15 °C/W
tiamb  Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff Vee = —60V =1 | uA
current (Vgg = 0) Ve = -100V -1 [ mA
Icev Collector cutoff Ve = —60V -500 | nA
current (Vge = 2V) | Tcase =150°C
lceo Collector cutoff Vce = —40V -50 [ nA
current (Ig = 0)
lego Emitter cutoff Veg = -4V -1 | pA
current (I = 0) Vgg = -5.5V -1 [ mA
VCEO (sus)*CO”eCtor-emitter |c = —-100mA -80 \Y)
sustaining voltage
(lg=0)
Vee say” Collector-emitter lc = —-2.5A lg = —250mA -0.75| V
saturation voltage | Ic = - 5A Ig = —500mA -15| V
Vge sayy* Base-emitter lc =-25A Ig=-250mA -145| V
saturation voltage | Ic = —-5A Ig = -500mA 221 V
Vege” Base-emitter lc=-25A Vg =-5V -145] V
voltage
hee” DC current gain for 2N5151
lc = -50mA Vg = -5V 20 —
lc=-25A Vgg=-5V 30 90 | —
lc = -5A Vce = -5V 20 —
Tease = -55°C
lc =-25A Vg =-5V 15 —
for 2N5153
lc = -50mA Vg = -5V 50 —
lc=-25A  Vgg=-5V 70 200 | —
'c = -5A VCE = -5V 40 —_—
Tease = —55°C
IC =-25A VCE = -5V 35 -

721




© 7" 2N5151
. 2N5153

o

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Cceo Collector-base le=0 Veg = -10V 250 | pF
capacitance f = 1MHz
hte Small signal lc =-0.1A Vce = -5V
current gain f = 1KHz
for 2N5151 20 —
for 2N5153 50 —
lc =-0.5A VCE = -5V
f = 20MHz
for 2N5151 3 —_
for 2N5153 3.5 —
ton Turn on time lc = -5A g1 = —0.5A 0.5 us
Vee = 30V
Yot Turn off time Ic=-5Alg; = —lga = 0.5A 1.3 MuS
Vcc = 30V

* Pulsed: pulse duration = 300us, duty cycle <2%.
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EPITAXIAL PLANAR NPN

2N5152
2N5154

HIGH SPEED MEDIUM VOLTAGE SWITCHES

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

ABSOLUTE MAXIMUM RATINGS

2N5152 | 2N5154

Veeo
Veeo
Vego
I
Iem
I
Piot

Tstg
i

Collector-base voltage (I = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (Ic = 0)

Collector current

Collector peak current

Base current

Total power dissipation at Tgye < 50°C
Tease <100°C
Tamb < 25°C

Storage temperature

Junction temperature

100V
8oV
6V
2A
10A
1A
10w
6.7W
1w
—65 to 200°C
200°C

INTERNAL SCHEMATIC DIAGRAM

C

E

MECHANICAL DATA

Collector connected to case

6.6m*

Dimensions in mm

7™ F
D

0.4

p— —
"
—}——
1

f——

i

723

894m
! 8 Smax

POOS-B

TO-39
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7 2NBI52
© . 2N5154

THERMAL DATA

ch j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

15
175

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
ICES Collector cutoff Vce = 60V 1 ,LLA
current (Vgg = 0) Vee =100V 1| mA
lcev Collector cutoff Vce =60V 500 | nA
current (Vge =—-2V)| Tcase = 150°C
lceo Collector cutoff Vce = 40V 50 | nA
current (Ig = 0)
lego Emitter cutoff Vegg = 5V 11 A
current (Ic = 0) Vgg = 6V 1| mA
Vceo (sus)“Collector-emitter lc = 100mA 80 \'
sustaining voltage
(ls=0)
Vce say* Collector-emitter Ic = 2.5A Ilg = 250mA 075 | V
saturation voltage | Ic = 5A lg = 500mA 15| V
Vee say” Base-emitter Ic = 2.5A lg = 250mA 145 V
saturation voltage | Ic = 5A lg = 500mA 22|V
Vge* Base-emitter lc = 2.5A Vce = 5V 145 | |V
voltage
heg* DC current gain for 2N5152
lc =50mA V¢ =5V 20 —
Ic = 2.6A Vee = 5V 30 90 | —
IC = BA VCE =5V 20 _
Tease = =55°C
Ic = 2.6A Ve = 5V 15 —
for 2N5154
Ilc =50mA Vg =5V 50 —
Ic = 2.5A Ve = 5V 70 200 | —
|c = 5A VCE =5V 40 -_
Tease = =55°C
IC = 2.5A VCE =5V 35 -
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2N3152

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
Cceo Collector-base le=0 Veg = 10V 250 | pF
capacitance f = 1MHz
hye Small signal Ic = 0.1A Vee = 5V
current gain f = 1KHz
for 2N5152 20 —
for 2N5154 50 —
IC = 0.5A VCE =5V
f = 20MHz
for 2N5152 3 —
for 2N5154 3.5 —
ton Turn on time lc = 5A g1 = 0.5A 0.5 us
Vce = 30V
tosr Turn off time Ilc =5A lgy =—lg2 = 0.5A 1.3 us
VCC = 30V
* Pulsed: pulse duration = 300us, duty cycle <2%.
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07 2N5190 2N5193
1 2N5191 2N5194

. DNRZ 2RSS EDITAXIAL-BASE NPN/PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The 2N5190, 2N5191, 2N5192 are silicon epitaxial-base NPN power transistors in Jedec
TO-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 NPN | 2N5190 | 2N5191 | 2N5192
PNP* | 2N5193 ‘ 2N5194 | 2N5195
Vecgo  Collector-base voltage (Ig = 0) 40V ‘ 60V ‘ 8oV
Vceo Collector-emitter voltage (Ig = 0) 40v 60V 8sov
gso Emitter-base volage (Ic = 0) 5V
e Collector current 4A
lem Collector peak current (t < 10ms) 7A
g Base current o 1A
Piot Total power dissipation at Teae <25 C 40W
Tetg Storage temperature -65 to 1050°C
T Junction temperature 160°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
c <
8 D_d; 8
PNP e ’ NPN c
MECHANICAL DATA Dimensions in mm
27m 78m
I AT
B | #E
| %‘I g
/ | o g
! e— |l H-8
J,Ql“‘ 12 22] |
058 |as]
(1) Within this region the cross-section of the leads 1s uncontrotled o TO-126 (SOT-32)
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©7 7. 2N5190 2N5193

2N5191 2N5194
2N5192 2N5195

THERMAL DATA

Rth jcase Thermal resistance junctioh-case max  3.12 :C/W
th jcase Thermal resistance junction-ambient max 100 C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff for 2N5190/93 Vg = 40V 100 | A
current (lg = 0) for 2N5191/94 Vg = 60V 100 | A
for 2N5192/95 Vg = 80V 100 | uA
lcex Collector cutoff for 2N5190/93 Ve = 40V 100 | MA
current for 2N5191/94 Ve = 60V 100 | A
(Veg = 1.5V) for 2N5192/95 Vg = 80V 100 | pA
Tease = 125°C
for 2N5190/93 Ve = 40V 2 [mA
for 2N5191/94 Vg = 60V 2 |mA
for 2N5192/95 Ve = 80V 2 |mA
lceo Collector cutoff for 2N5190/93 Vg = 40V 1 |mA
current (Ig = 0) for 2N5191/94 Ve = 60V 1 [mA
for 2N5192/95 V¢ = 80V 1 |mA
leso Emitter cutoff Vgg =5V 1 |mA
current (Ic = 0)
Veeosus)”  Collector-emitter | | = 100mA
sustaining voltage for 2N5190/93 | 40 \Y
(lg=0) for 2N5191/94 | 60 Vv
for 2N5192/95 | 80 \Y%
Vce @any*  Collector-emitter | Ic = 1.5A lg =0.15A 06 |V
saturation voltage | Ic = 4A lg =1A
for 2N5190/91/92 14|V
for 2N5193/94/95 12 |V
Vge Base-emitter volt. | Ic = 1.6A Vee =2V 12|V
hee® DC current gain lc = 1.6A Vee =2V
for 2N5190/93 | 25 100
for 2N5191/94 | 25 100 | —
for 2N5192/95 | 20 80 | —
Ic = 4A VCE = 2V
for 2N5190/93 | 10 -
for 2N5191/94 | 10 -
for 2N5192/95 | 7 -
fr Transition freq. lce=1A Vce = 10V 2 MHz

* Pulsed: pulse duration = 300us duty cycle = 1.5%
For NPN types voltage and current values are negative
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'“""‘“w
il
-3

i~ 2N5190 2N5193
o0, 2N5191 2N5194
.|| 2NG19Z 2N5195

Safe operating areas I T T T 17 PULSE OPERATION TH e
Fic MAX (PULSED) 0 ]
(A) . % h \L us
]
Ic MAX (CONTINUOUS) \ N |
10us
\\ N
DC OPERATION{” \ \
\ V 00us
1 \
——%FOR SINGLE NON \
REPETIT)VE PULSE
Vlms
2N5190/93
2N5191/94
2N5192/95 [["“5
10" 1
1 10 Veg(V)
Power rating chart DC current gain (NPN types)
0-2518 2516
Piot T heE
(W)
‘0 ¢ Vee=2V
\‘ 2
30 \\\ | L
102
N . -
'20 ¢ ~
4 A
\\
10 \\\ \
10 8 2 4 2 & 6 8
0 50 100 150 Tease(*C) 1072 107 Ic (&)
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"~ 2N5190 2N5193
2N5191 2N5194
2N5192 2N5195

DC current gain (PNP types) Collector-emitter saturation voltage
(NPN types)

=244

V(:E(sai)a
) .

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

-2438
“VeE(sat)g VBE(an)
v, )




"7 2N5190 2N5193
<1 2N5191 2N5194
1! 2N5192 2N5195

Base-emitter saturation voltage
(PNP types)

G -275
'VBEluo

)

ReE =1
15
1

—/

———
0.5
0
10! 1 -I¢ (A)

Cceo
e,

Collector-base capacitance (PNP types)

05

2 4 68 2 4 60 2 4 5 8

-vVeg)

Collector-base capacitance (NPN types)

2424,

Cceo,
(pF)
4
: o~
~~-~.__\
10°
8
. N
4 N
\\
2
‘0 2 4 & 8 2 4 6 8 2 & 6 8
107 1 10 VCB(V)

Transition frequency (NPN types)

‘ G-2423
T
(MHz) Vee=IV
L N
™
o S
\\
\\
s N
0
107" 1 Ic (a)
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" 2N5190 2N5193
; 2No191 2N5104
. 2N5192 2N5195

~

Transition frequency (PNP types)

G-

fr
(MHz)
Veg=-1IV
N
15
.
N
\\
1
0 \\
AN
N
AN
5
0
10" 1 -Ig(A)
Saturated switching characteristics
(PNP types)
f G-2419
ws)®
6
. Vee=-30V
Ig=-lg2
heg=10
2
—
1
8 o ts
6 S
S
&
N
gt
\\ Nt
2 ~
ton
2 4 6 8 2 4 6 8
107 1 -Ic(A)

Saturated switching characteristics

(NPN types)
¢ . 262
(us)® i
6 V=30V
Ig=-Ig2
‘ heg=10
2 —
N T~
NN
1 I~ls
8
N t. N
6 \f‘
4
. N
o~
ton
Y e s e 2 4 6 8
10 1 Ic(®
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' 2N5301/2/3
. 2N4398/99

L EWIS T EPITAXIAL-BASE NPN/PNP

COMPLEMENTARY HIGH POWER TRANSISTORS

The 2N5301/2/3, 2N4398/99 and 2N5745 are silicon epitaxial-base transistors in Jedec TO-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 (Ig=0) 40V 60V 80V
Vceo Collector-base voltage (lg=0) 40V 60V 80v
VEego Emitter-base voltage (Ic=0) 5V 5V 5V
le Collector current 30A 30A 20A
Icm Collector peak current 50A
Ig Base current 7.5A
Piot Total power dissipation at Tgase <25°C 200W
Tstg Storage temperature —65 to 200°C
T; Junction temperature 200°C

For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

C

B

PNP . NPN
MECHANICAL DATA
Collector connected to case
26 2ma 87mx_ 17
108 sl
: .
| °
2 ] 3 . | -
b
. 4
I 40-409 U con
732

5/84

Dimensions in mm

TO-3




r. 2N5301/2/3

. -1 2N4398/98
oL o 2Ns745
El e

THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max. |[Unit
lego Emitter cutoff Veg =5V 5 |mA
current (Ic=0)
Icso Collector cutoff Vcg=rated Vggo 1 [mA
current (lg=0)
lcev Collector cutoff Vce= rated Vceo
current (Vge= —1.5V) | for 2N4398/99, 2N5745 5 |mA
for 2N5301/2/3 1 |mA
Vce=30V Tcase = 150°C
for 2N4398/99 10 |mA
Vce=80V Tcase = 150°C
for 2N5745 10 |mA
Vee=rated Vcgg Tease = 150°C
for 2N5301/2/3 10 [mA
Iceo Collector cutoff Vce=rated Vcgo 5 |mA
current (lg=0)
Vceosus)® Collector-emitter lc=200mA
sustaining voltage for 2N4398, 2N5301 40 Vv
(Ig=0) for 2N4399, 2N5302 60 Y
for 2N5745, 2N5303 80 \Y
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e . o e g a5 5 T e e, 0 7

L fri o 2N5301/2/3
Lo 2N4398/99
{

ELECTRICAL CHARACTERISTICS (Continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

heg* DC current gain

lc=1A Vee=2V
for 2N5745, 2N5303
Ic=10A Veg=2V
o =20A Vee =2V
for 2N4398/99, 2N5301/2
lc=15A Vce=2V
lc=30A Vee=4V

60

Vcesat)®  Collector-emitter
saturation voltage

lc="10A lg=1A
for 2N4398/99, 2N5301/2
for 2N5745, 2N5303
lc=15A lg=1.5A
for 2N4398/99, 2N5301/2
for 2N5745, 2N5303
lc=20A lg=2A
for 2N4398/99, 2N5301/2
lc=20A lg=4A
for 2N5745, 2N5303
lc=30A lg=6A
for 2N4398/99, 2N5301/2

VBE(say)® Base-emitter
saturation voltage

Ic=10A Ig=1A
lc=15A lg=1.5A
for 2N4398/99, 2N5301/2
for 2N5745, 2N5303
lc=20A lg=2A
for 2N4398/99, 2N5301/2
lc=20A lg=4A
for 2N5745, 2N5303

1.7

1.8

25

25

< < <K<K €| << < <K< <<

Vge* Base-emitter voltage

Ic=10A Vee=2V
for 2N5745, 2N5303
lc=15A Vee=2V
for 2N4398/99, 2N5301/2
Ic=20A V=4V
for 2N5745, 2N5303
Ic=30A Vce=4V
for 2N4398/99, 2N5301/2

1.5
1.7

2.5

< < < <
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Lo 2NB301/2/3
O 2N4398/99

. 2N5745
ELECTRICAL CHARACTERISTICS (Continued)
Parameter Test conditions Min. Typ. Max. |[Unit
fr Transition frequency Ic=1A Vee=10V
f=1MHz
for 2N4398/99, 2N5301/2 4 MHz
for 2N5745, 2N5303 2 MHz
hte Small signal current Ic=1A Vee=10V
gain f=1KHz 40 —
t, Rise time Vee=30V Ic=10A 1 | us
ts Storage time Igi=—Ilg2=1A 2 | pus
ts Fall time 1| ps
* Pulsed: pulse duration = 300 us, duty cycle <2%
For PNP types voltage and current are negative
Safe operating areas I __ ©-5%6
Ic 8 Ic MAX PULSEDHH PULSE OPERATION
(a)® R ~ i
4 IcMAX CONT. 15 mg \{ Tris 100us[ ]
; LT
DC OFERAfTION
10 N
s N
6
3
?[FOR SINGLE NON
| REPETITIVE PULSE \
[}
6
¢ 2N5301/2N6398 —I——
? 2N'S302/ N4399
U B
" ZN5303/2N%745
0 2 & 6 8 2 “© 6 8
1 10 107Veg (V)
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© ¢t 2N5301/2/3
Coo 0 2N4398/00
L1 2Ns745

DC current gain (NPN types)

6-5286
hee
10°
8
. Tease=150°C
. Sungj| N
LTSN Vee=2Y
LRI
R 25°C N\
| Il \
—
102 -55°C_ N
6 A
. [\
NN\
) AN
N
X
10
10! 1 10 Ic(a)
DC current gain (PNP types)
6-5281
hre
103
VCE=-2V
10?
N
N
10
10! 1 10 -lc(A)

DC current gain (NPN types)

6-5287
heg
2
10°
8
6
. R Tease=150°C
125°C Veg =10V
2 ™
\\ N
NN
0? _55¢
6 P~
‘ N \\_
; \N
\\
0 2 & 6 8 2 & 68 2
10-1 1 0 (A
DC current gain (PNP types)
G -5288
heE
10°
Veg=-1ov
10?
N
AN
\\
10
10! 1




e o
Lororor o 2N5301/2/3
-~ 2NA398/99

o 2N5745

Saturation voltage (NPN types)

G-5205
v
V)
16
1/
I;I ]
12 /711
[
VBE (sat)) /
08 (hgg=10) LA
f
v
IV‘B‘: FATAL II
o Veetbat f
FE=10) A
° |
107 1 10 Ic(A)

Base-emitter voltage (PNP types)

6 -5196

VBE

(v)

/
25 I
/

107! 1 10 Ic (A)

Collector-emitter saturation voltage
(NPN types)

G-5193
Vee(sat)
)
1.2
it
1DA \ i
N
0.8 oA
24
NN
0.4 \
\ ~N
\\
0
10-2 10 1 Ig(a)

Collector-emitter saturation voltage
(PNP types)

6-5289
Veelsat) i
()
1.6
N
|
|
SIc=2A
1.2 SA 10A 1] 20A [T
\
08 =
\
\\
Be.
04 AN
.
0
10-? 10 1 -1g(a)
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| 2N5301/2/3

e
Lo 2N4398/99
L) 2NeTas

Collector-emitter saturation voltage

(PNP types)
6-5195
VCE (sat) ,
) ,
hFE=10
12
08 7
/
0.4
’./
H ’l/
[
10-! 1 10 Ic (A)
Capacitances (NPN types)
G-5199
c
(pF)
6
&
2
CEBO
10° S~———
s —C H
N CBO HHSSS
& “
™NN
\
: ™
‘oz 2 4 6 8 2 & 6 8 2 .
0= 1 10 v(V)

Base-emitter saturation voltage

(PNP types)
6-519¢4
VBE (sat)
)
2 /
heg=10 1
15 I
/
‘ /
/
1
I 3
05
10! ! 10 Ig(A)
Capacitances (PNP types)
6-5198
c
(pF)
.
4
K
e S
— LT
10° i
¢ Ccao
¢ N~
N \\‘
2
102
2 “ [ ) 2 4 6 8 2 o 6 8
10-! 1 0 viv)
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2N5301/2/3
2N4398/99
2N5745

Turn-on time (NPN types) Turn-off time (NPN types)

6-5203 6.5202

0 1¢(A) 10

Turn-on time (PNP types) Turn-off time (PNP types)

G -5201

oV
0

Ig1=-Ig2
oy

10 IC(A)




LR oNs3ar
L 2N5338

L s ~ EPITAXIAL PLANAR NPN

HIGH CURRENT FAST SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS 2N5336 | 2N5338
2N5337 l 2N5339

Voo  Collector-base voltage (I = 0) 80V ’ 100V

Veeo  Collector-emitter voltage (Ig = 0) 8oV 100V

Vego Emitter-base voltage (I = 0) 6V

lc Collector current 5A

lom Collector peak current 7A

I Base current 1A

Piot Total power dissipation at T,,,<25°C 1w
Tease<25°C 6W

Tetg Storage temperature _ -65 to 200 °C

T Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to case

6.6m 12.7™"

|
|

4 94mex
8 5ITIBX

TO-39
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 2N5336

2N5337
2N5338
_‘ 2N5339
THERMAL DATA
Rihjcase  Thermal resistance junction-case max 29.2 °C/W
Thermal resistance junction-ambient max 175 °C/W

th j-amb

ELECTRICAL CHARACTERISTICS (T, = 25°C uniess otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for 2N5336 and 2N5337
current (I =0) Veg= 80V 10 | pA
for 2N5338 and 2N5339
Veg= 100V 10 | pA
lceo Collector cutoff for 2N5336 and 2N5337
current (I =0) Vee= 75V 100 | pA
for 2N5338 and 2N5339
Vee= 90V 100 | pA
loex Collector cutoff for 2N5336 and 2N5337
current Vge = -1.5V)| Vge= 75V 10 | pA
Vee= 75V T aee=150°C 1| mA
for 2N5338 and 2N5339
Vee= 90V 10 | pA
Vee= 90V  Tgue=150°C 1| mA
Vceo (sus)® Collector-emitter Ic = 50mA
sustaining voltage for 2N5336 and 2N5337 80 \
(Ig=0) for 2N5338 and 2N5339 100 Vv
Vee@saty®  Collector-emitter Ic =2A lg =02A 07| V
saturation voltage Ic =5A lg =05A 12| V
Ve say* Base-emitter Ic =2A lg =02A 12| V
saturation voltage Ic =5A lg =05A 18| V
hee* DC current gain Ilc =05A V=2V
for 2N5336 and 2N5338 30 —_
for 2N5337 and 2N5339 60 —
IC =2A VCE =2V
for 2N5336 and 2N5338 30 120 | —
for 2N5337 and 2N5339 60 240 | —
Ilc =5A Veg= 2V
for 2N5336 and 2N5338 20 -
for 2N5337 and 2N5339 40 —
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2N5336

| 2N5337
. 2N5338
o 2N5339

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
fr Transition frequency | I = 0.5A Vee= 10V |30 MHz
Ccgo Collector-base Veg= 10V le =0

capacitance f = 0.1 MHz 250 | pF
ton Turn-on time Ic =2A Voo = 40V 200 ( ns

lgy = 0.2A
t Storage time lc =2A Vo= 40V 2| ps
t, Fall time g1 = -lgz = 0.2A 200 | ns
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
6-2692
Safe operating areas Ic s i
(A) s Flc MAX
4
2
N
1
8
6
A N\
2
DC OPERATION
107 DISSIPATION LIMITED N
8
6
4 2N5336
2N5337
) 2N5338
2N5339
107 |
2 4 6 8 2 4 6 8 2 4L 6 8
1 10 10? Veg (V)
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- 2N5336

2N5339

hrg

10

80

40

(A)

DC current gain

G-2691

Veg=2V

107 107

Base-emitter saturation voltage

Ic ()

6-2690

hgp=10

e

=t

15 Vgg(sat) (V)

Collector-emitter saturation voltage

0-2689 _

Ve (sat)

v)

0.6

0.4

0.2

heg =10

107

Ccao
(pF)

75

50

25

10~

Collector-base capacitance

Ic(A)

6-2693

Pl

25

S0

75

Ves V)
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... 2N533
S NT R oNs3r
. 2N5338
L 2NB33g

Saturated switching characteristics Power rating chart
6-2695 P 6-2634
t o, = F tot
(ps) b "FE=1° W)
‘ Vcc:loUV
tp =10
P~
2 S 6
N
1 s \\
6 \\\
‘ N 4 AN
R N
-
| 10" \~~~"‘L"
¢ — N
| ¢ ton—=~ 2 N
. N
N
| 1 N
i 10-1 2 & 6 0 2 4 € 8
10 , 1 I (A) 0 50 100 150  Tease(°C)

Switching time test circuit

1.6V «40V

vce
+37V—— 620 200
25uF
ov
_.l 10us 820

INPUT PULSE 470

trty<10ns -33V

DUTY CYCLE=1% $-2270
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EPITAXIAL PLANAR PNP

HIGH VOLTAGE TRANSISTORS

The 2N5415, 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 2N5415 |2N5416

Vego  Collector-base voltage (1 g=0) -200V | -350V
Veeo Collector-emitter voltage (| g=0) -200V | -300V
Vego  Emitter-base voltage (1 =0) -4V -6V
lc Collector current -1A

Ig Base current -0.5A

T amp <50°C 1w
T, Storage temperature -65 to 200°C

T, Junction temperature 200°C

Piot Total power dissipation at T _,., <25°C 10W
tg

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

7™ F
xR

_[:“o




2N5415

THERMAL DATA
Rinj.case ~ Thermalresistance junction-case max 17.5 °C/W
n-amb  Thermal resistance junction-ambient max 150 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for 2N5415  V ;5=-175V -50 [ pA
current (1:=0) for 2N5416  V g=-280V -50 | nA
lceo Collector cutoff V cg=-150V -50 | nA
current (Ig=0)
leso Emitter cutoff for 2N5415  Vgg=-4V -20 | pA
current (1;=0) for 2N5416 V g=-6V -20 | HA
Veeo (sus) " Collector-emitter l¢ =-10mA
sustaining voltage for 2N5415 -200 \"
(Ig=0) for 2N5416 -300 \"
Veer*  Collector-emitter e =-50mA
sustaining voltage for 2N5416 -350 \Y
(Rge=50Q)
Ve say® Collector-emitter I¢ =-50mA |g =-5mA 25|V
saturation voltage
VBE * Base-emittel’ I c ='50mA VCE='10V ‘15 V
voltage
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2No415
2N5416

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
heg* DCcurrent gain lc =-50mA V ge=-10V
for 2N5415 30 150 | —
for 2N5416 30 120 | —
he Small signal lc =-5mA V =-10V 25 -
current gain f=1KHz
fr Transition frequency | I =-10mA V gg=-10V 15 MHz
f =5MHz :
Ccso Collector-base le =0 Vgge=-10V 25 | pF
capacitance f =1MHz

* Pulsed: pulse duration =300 ps, duty cycle <2%

Safe operating areas DC current gain
G-4026 6-4027
-1 8 hrge
€ e v ||0\|l H=125°C
(mA) “ CE 28¢C
2 PULSE OPERATION® [T 55eC
Il
3 — 0ps
10 Ic MAX CONT  FHEHRQN S0ps
& = 1 100ps 100 ==
“ NS N 500ps
N N
- 5ms \
N
102 / .
8 ———|DC OPERATION—" —\
6 T \ \ /
. ! N\
‘ I \_
11 50
[xFOR_SINGLE NO \
10 |REPETITIVE PULSE
: RN
4 “ ‘
2N 5415 —
? IN5L6
1 L1 o
2 4L 6 8 2 4L 68 2 00 2 4 68 2 L 6 8 2 L 66
1 10 10? Vg W) 1073 10-2 01 -le (A)
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C 7 2N5415
. 2N%416

Collector-emitter saturation voltage Base-emitter voltage
G-4028 G6-4029
~VCE(sat) [ ] B 4
W [hee=10 1 w L= il
’ —
A o =T/
125 C Sa
1 25°C-— —
-55°C— =11
=g
05 a =
ft
/ ) L-55°C
05 | 25°C
—1-125°C
/ 0.25
'__4_/* ] i VCE=-10V
[ 1
0 2 4 68 2 4 6 8 2 4 68 o 2 L 68 2 L 68 2 L 6 8
10-3 10-2 10 -lc A 10-3 10-2 10! -ic (A)
Transition frequency Switching times
G-4030 G- 4031
'T v VI I 150V
( ) CC:-
(M) be hpg=10
-
Igy =82 —
75 P 2 B1 2
A \
) AY 1 \
/ \ 8 N
I/ \ 6
50 . U]
P, ;‘
N t
Vce=-loV 2 N \‘~-g5
2 Tcase=25°C ton \\\\
10- o~
8
6
° 4 6 8 2 ‘& 6 8 2 o 2 4 6 8 2
10-2 0 -le (&) 0 0z -lg (mA)
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EPITAXIAL-BASE NPN/PNP |

COMPLEMENTARY HIGH POWER TRANSISTORS

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

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-emitter voltage (lg=0) 100 \"
VcBo Collector-base voltage (lg=0) 100 Vv
Veso Emitter-base voltage (Ic=0) 7 Vv
Ic Collector current 16 A
lem Collector peak current 20 A
Ig Base current 5 A
Piot Total power dissipation at Tgyse <25°C 200 W
Tstg Storage temperature -651t0 200 °C
T; Junction temperature 200 °C
For PNP type voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
c ¢

B B

PNP € NPN e
MECHANICAL DATA Dimensions in mm

Collector connected to case
262m 87m1_ 17
M.l L T
i e
H 8 3 | -
e &f%%i %l
;
— 40-409 T con

TO-3
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0 2N5629
. 2N6029

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.875

°C/wW

ELECTRICAL CHARACTERISTICS (T a5, =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
Iceo Collector cutoff Vce=50V 1 |mA
current (Ig=0)
leBo Emitter cutoff Veg=7V 1 |mA
current (Ic=0)
Iceo Collector cutoff Vg =100V 1[mA
current (lg=0)
lcev Collector-emitter cutoff| Vcg=100V 1 [mA
current (Vgg= —1.5V) | Vcg=100V Tease =150°C 5 |mA
Vceo(sus)® Collector-emitter Ic =200mA 100 Vv
sustaining voltage
(Ilg=0)
heg* DC current gain Ic= 8A Vee=2V 25 100 | —
lc=16A Vee=2V 4 —
Vceisat)®  Collector-emitter lc=10A lg=1A 11V
saturation voltage lc=16A lg=4A 21|V
Vgesat)® Base-emitter Ic=10A lg=1A 1.8( V
saturation voltage
Vge* Base-emitter voltage Ic=8A Vcg=2V 15| V
fr Transition frequency lc=1A Vce=20V 1 MHz
. f=0.5MHz
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1 2N5629
.1 2N6029

ELECTRICAL CHARACTERISTICS (Continued)

Parameter

Test conditions

Min. Typ. Max.

Collector-base
capacitance

Veg=10V  1g=0
£=0.1MHz
for 2N6029

500
1000

hte Small signal
current gain

Ic=4A Vee=10V
f=1KHz

* Pulsed: pulse duration =

300 ps, duty cycle <2%

For PNP type voltage and current values are negative.

Safe operating areas

G-5291/2

1cMAX PULSED

R‘ATION

L [ [ []
Ic MAX CONT.

1m: \u'—IOOps
\ A
A Wi

skFOR SINGLE
REPETITIVE P

T
| I

Tease=25°C




i oN5629
L 2NG02

DC current gain (NPN type)

6-528¢
hee
10°?
8
. Tease=150°C
[ -
¢ TS VeV
ILAELLEE N
b N
a— \
10? =s5°C = ™~
3 AN
AN
[ N \
) AN
AR
10
10! 1 10 1c(A)
DC current gain (PNP type)
6-5281
hee
10°
Veg=-2V
53
10?
\\
\
10
10-! 1 10 -lc(A)

DC current gain (NPN type)

6-5287
hee
2
103
8
o —
. R Tease=150"C
25°C Veg=10V
2 ~ N
\\\\
10? _55% N
8 ——
3 =~
N\
‘ NN
1\
2 \J
N
v 2 C 68 2 < 68 2
10-! 1 L
DC current gain (PNP type)
G -5288
hFE
10°
Veg=-10V
10? 3
N
N\
\\
10
10-' 1 0 -Ic(A)
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LT 2NS629
. 2N60Z8

Collector-emitter saturation voltage

(PNP type)
G-519%
VCE(sat)
(v)
hre=10
1.2
08 Il
/
/
4
0.4 y
'/
-+ '4/
0
10! 1 10 Ic (A)

Collector-emitter saturation voltage
(PNP type)

G-5283

-Vee(sat)
(v)

1.6

08

10-2 10-1 1

Collector-emitter saturation voltage

(NPN type)
G- 5285
Vee(sat)
)
16
1~=16A
8A ¢
1.2 £
\
0.8 \
\
\\
0.4 \ A
N
0 10-1 1 Ig (a)
Saturation voltage (NPN type)
6-5205
v
)
16
I/
1/
,z /am)
[
VBE ([sat}) /
(hpg=10) LAY
08 —
3 7
l\l"1 VATA\ /
04 \IN;IL_: '
re=10) o
!
0 [
10° 1 10 Ic(A)
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T 2N5629
. 2N6029

Base-emitter voltage (PNP type)

6 -5196
VBE
v)
3
Vg =4V I[
25 I
2
15 /
II'g
1
41
05
[
10" 1 10 Ic (A)
Capacitances (NPN type)
G-5199
¢
(pF)
13
4
2
CeBo
10! iy
¢ —iC
i Cceo =
. ™~
T~
4 ‘\~ N
N
2 ~..
2
‘o 2 “ 6 8 4 6 8 2 . 6
10+ 1 10 V(V)

Base-emitter saturation voltage

(PNP type)
6-5194
VBE (sat)
(v)
: /
heg=10 I
15 i
/
/
/
v
1
papu—
[
05 |
10! 1 10 Ic(A)
Capacitances (PNP type)
G-5198
c
(pF)
.
‘
2
T~T~n||“eB0
Tl M
107 —
L]
: Cceo S
4 \\‘\
2
10?
2 4 6 8 2 6 8 2 4
10-! 1 0 vv)
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A

T 2N5629
L1 2N6029

Turn-on time (NPN type)

6-5203
t
(us)
!
Il
L
tf
N
N
N R
N td Yoc= ?:
- N hrg=
10-2
10” 1 10 Ic(a)
Turn-on time (PNP type)
6.5200
t
(us)
1
\‘ /
SuJiL P
N Vee=30V
N tg 'CC
o NG heg=10
—
10.2
10! 1 0 Ic(a)

Turn-off time (NPN type)

6.5202
t
(ps)
10
»r"cc=30v
M~ FE=10
. SN !s1 <182
— N 1s
107! 1 10 Ic(A)
Turn-off time (PNP type)
G -5201
1
(us)
10
s Vec=30V
T~~~ cc®
. \\ N hgg=10
Ig1=-1g2
S
NS
M
T~
10-! 1 10 1c(A)
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ol NGBS
1 2N
L aNateT EPITAXIAL PLANAR NPN

PRELIMINARY DATA
HIGH VOLTAGE POWER TRANSISTORS
The 2N5655, 2N5656 and 2N5657 are silicon epitaxial planar NPN transistors in Jedec TO-126

plastic package. They are intended for use audio output amplifiers, low current, high voltage
converters and AC line relays.

ABSOLUTE MAXIMUM RATINGS 2N5655 | 2N5656 | 2N5657
Veso Collector-base voltage (lg=0) 275V ’ 325V | 375V
Vceo Collector-emitter voltage (Ig=0) 250V 300V 350V
Vegso Emitter-base voltage (I¢=0) 6V

Ic Collector current 0.5A

lem Collector peak current 1A

Ig Base current 0.25A

Piot Total power dissipation at T.ase <25°C 20w

Tstg Storage temperature —65 to 150°C

T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm
277 78m*
NG
AT
4 o
[ B
h2 2] []
|L.0s8 L4
(1) Within this region the cross-section of the leads is uncontrolied TO'126 (SOT‘32)

5/84 756




oNsEss

2N5656
2N5657
THERMAL DATA
Rihjcase ~ Thermal resistance junction-case max 6.25 °C/W

| ELECTRICAL CHARACTERISTICS (T¢ase =25°C unless otherwise specified)

| Parameter Test conditions Min. Typ. Max. |Unit
Ico Collector cutoff Vcp=rated V¢go 10 | wA
current (lg=0)
Icev Collector cutoff Vce= rated Vcgo 0.1|mA
current (Vgg= —1.5V) | Tcase=100°C
for 2N5655  Vce=150V 1 |mA
for 2N5656 Vg =200V 1 |mA
for 2N5657  Vcg=250V 1 |mA
Iceo Collector cutoff for 2N5655 Vg =150V 0.1|mA
current (Ilg=0) for 2N5656  Vcg=200V 0.1|mA
for 2N5657 Vg =250V 0.1|mA
leo Emitter-base Veg =6V 10 | pA
current (Ic=0)
V(grjceo™ Collector-emitter Ilc=1mA for 2N5655 250 \Y
breakdown voltage for 2N5656 300 \
(lg=0) for 2N5757 350 \Y
Vceoisus)™ Collector-emitter Ic=100mA for 2N5655 250 \%
sustaining voltage L=50mH for 2N5656 300 \%
for 2N5657 350 \Y
Vcesay™  Collector-emitter
saturation voltage Ilc=0.1A lg=10mA 11V
Ic=0.25A Ig=25mA 25|V
lc=0.6A Ig=0.1A 10|V
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CoNsEs5
2N5055
2N5657

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vge* Base-emitter voltage lc=0.1V Vee=10V 11V
hee* DC current gain lc =50mA Vce=10V 25 —
Ic=0.1A ~Vce=10V 30 250 | —
lc=0.25A Vee=10V 15 —
lc=0.5A Vee=10V 5 —
hte Small signal lc=0.1A Vee=10V
current gain f=1KHz 20 —
fr Transition frequency lc=50mA Vee=10V
f=10MHz 10 MHz
CcBo Collector-base Ve =10V f=100KHz 25 | pF
capacitance
* Pulsed: pulse duration = 300us, duty cycle <1.5%
Safe operating areas 65293
lC g
(A)
2 S |
Ic MAX PULSED PULSE OPERATION% |
1 10us 4
8 N s
6 N 100s ]
4 \ -
, \ 500us |
\ ims
10-'  j==1 OC OPERATION \
E A
4 \\
2 \
%k FOR SINGLE NON \
10-2 = REPETITIVE PULSE
:
¢ 2N5655
2 2N5656 ——:r
10-3 | [2nses, —4 | |||
2 4 6 8 2 4 6 8 2 4L 6 8
2
1 10 10 VCE(V)
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NGS5
IN5650
IN5657

DC current gain Collector-emitter saturation voltage

6-4033

l | VeE(sat)
\tEﬂOV )

1.5

"N
\\
\

\

N
/\
4

]
4

L 68 2 4 L 68 2 A
10-1 1c (A) 10 1c (A)




1 2N5671
i 2N5672

MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT FAST SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

2N5671 | 2N5672

Veso
CEX
CER
CEO

Collector-base voltage (I = 0)

Collector-emitter voltage (Vge= -1.5V, Rgg= 50 Q)

Collector-emitter voltage (Rgg= 50 Q)
Collector-emitter voltage (Ig= 0)

Emittér-base voltage (I = 0)
Collector current
Base current

Total power dissipation at T, < 25 °C

Storage temperature
Junction temperature

120V 150V
120V 150V
110v 140V
90V 120V
A%
30A
10A
140W
-65 to 200 °C
200 °C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

6/77

39 5max

87m 17

17ma

£10

#20m*

c-o22

760
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2N3671
2Na672

THERMAL DATA

F‘th j-case

Thermal resistance junction-case

max

1.25

°C/W

ELECTRICAL CHARACTERISTICS (T_,,. = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leev Collector cutoff for 2N5671 Veg= 110V 12 | mA
current (Vge= -1.5 V)| for 2N5672 Vee= 135V 10 | mA
Vee= 100V T ,.=150°C
for 2N5671 15 | mA
for 2N5672 10 | mA
lceo Collector cutoff Vee= 80V 10 | mA
current (Ig=0)
leso Emitter cutoff Vegg= 7V 10 | mA
current (Ic=0)
Veex sus)” Collector-emitter Ilc = 200 mA
sustaining voltage for 2N5671 |120 \Y
(Vge=-1.5V, for 2N5672 |150 \Y
RBE= 509)
Veer sus)” Collector-emitter lc = 200mA
sustaining voltage for 2N5671 |110 \Y
(Rge = 50 Q) for 2N5672 [140 \Y%
Vceo sus)® Collector-emitter lc = 200mA
sustainihg voltage for 2N5671 |90 \
(Ig=0) for 2N5672 120 \
Vee sapy”  Collector-emitter Ilc =15A Iz =12A 075 | V
saturation voltage
Vge saty” Base-emitter Ic =15A lg =12A 16|V
saturation voltage
Vge* Base-emitter voltage | I = 15A V=5V 16| V
hee* DC current gain Ilc =15A Vg=2V (20 100 | —
lc =20A Vg=5V |20 —
fr Transition frequency | I = 2A Vge= 10V [50 MHz
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G0 2NS6TI
L 2N5672

ELECTRICAL CHARACTERISTICS (continued)

T
Parameter Test conditions Min. Typ. Max.| Unit
Cceo Collector-base le =0 Vcs= oV
capacitance = 1 MHz 900 | pF
ton Turn-on time 0.5 | ps
lc =15A Vg =30V
tg Storage time lgy = -lgy = 1.2A 1.5 | ps
t; Fall time 0.5 | ps
ls,p™* Second breakdown Veg= 24V 5.8 A
collector current Vee= 45V 0.9 A
Es/p Second breakdown Vge= -4V, Rgg= 20 Q
energy L = 180pH 20 mJ

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

Safe operating areas DC transconductance
6263411 6-2640
Ics = Ic [T
(e ] () Veg=3V
“ Mg Max PULSE OPERATI
. { \ \\ N 50us o
N N} 500k y
1o |DC_OPERATION|TENN \‘ \‘ ims
8 N X
. Y 3ms y
A\ 1 /
. \ -10ms
20 =
2 \
*FOR SINGLE NON \
REPETITIVE PULSE \ |
! I
8
6 \ 10
¢ ~—2N5672 [ [ /
; /
205671
10"
2 4 6 8 2 4 6 8 2 4 6 8
y 10 10 Ve 0 05 1 15 Vgg (V)
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2N567]
2N5672

DC current gain

VBE&at
v)

1.2

Base-emitter saturation voltage

G-2642_

heg=10

Collector-emitter saturation voltage

G-2661

VCEsat)
)

Saturated switching characteristics

6-263

t
(ms)




71 2N5679
1 2N5680

EPITAXIAL PLANAR PNP

PNP SILICON TRANSISTORS

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec
TO-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

2N5679 | 2N5680

Vceo
Vceo
Veso
Ic

I
PIOI

Tstg
T;

Collector-base voltage (I = 0)

Collector-emitter voltage (lg = 0}

Emitter-base voltage (Ic = 0)

Collector current

Base current

Total power dissipation at Tgase <25°C
Tamp <25°C

Storage temperature

Junction temperature

~100V | —120V

—100vV | —120v
_av
_1A
—0.5A
10W
W

65 to 200°C
200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connected to case

5/80

764

6.6 12.7™
x ] x [ B—
m (@ L
ol 1 ——]
-l 1
f—
POOS-B

Dimensions in mm
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¢

2Na679

THERMAL DATA
Rihj-case  Thermal resistance junction-case max 17.5 °C/W
thj-amb  Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
Icso Collector cutoff for 2N5679 Vg = —-100V -1 A
current (Il = 0) for 2N5680 Vg = -120V -1 uA
lcev Collector cutoff for 2N5679 Ve = —100V -1 | uA
current for 2N5680 V¢ = —120V -1 nA
(Vee = 1.5) Tease = 150°C
for 2N5679 Ve = —-100V -1 | mA
for 2N5680 Ve = —120V -1 | mA
lceo Collector cutoff for 2N5679 Vce = -70V =10 | nA
current (Ig = 0) for 2N5680 Ve = -80V -10 | A
lego Emitter cutoff Veg = -4V -1 rA
current (Ic = 0)
Veeo (sus) " Collector-emitter Ilc = -—10mA
sustaining voltage | for 2N5679 -100 \Y)
(s =0) for 2N5680 -120 \
Vee say™ Collector-emitter Ilc = -250mA g = -25mA -06| V
saturation voltage | Ic = —-500mA Ig = -50mA -1V
lc=-1A Ig = —200mA 2|V
VA Base-emitter lc = —250mA V¢e = -2V 1| vV
voltage
hee* DC current gain Ic = —250mA V¢g = -2V 40 150 | —
|c =-1A VCE = -2V 5 -
fr Transition lc = -100mA Vge =-10V {30 MHz
frequency f = 10MHz
Ccro Collector-base le=0 Veg = —20V 50 | pF
capacitance f = 1MHz
hite Small signal lc=-02A Vg =-15V |40 —
current gain f = 1KHz
* Pulsed: pulse duration = 300us, duty cycle <2%.
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"1 2N5681 .

EPITAXIAL PLANAR NPN

GENERAL PURPOSE TRANSISTORS

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec
TO-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

2N5681 | 2N5682

Veso
Veeo
Veso
I

I
Ptot

Tstg
J

Collector-base voltage (I = 0)

Collector-emitter voltage (lg = 0)

Emitter-base voltage (Ic = 0)

Collector current

Base current

Total power dissipation at T¢ase <25°C
Tamp <25°C

Storage temperature

Junction temperature

100V | 120V

100v | 120V
"
1A
0.5A
10W
1w

65 to 200°C
200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connected to case

5/80

766

G.SMJX '2.7"1!!\
5 a | It
SE =SS
8| 8| 1
—
1 POOS-8

0.49™

Dimensions in mm
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© 2N5681

N
IS
C ot 2N5682
bl
THERMAL DATA
Rinj-case  Thermal resistance junction-case max 17.5 °C/W
Rinj.amp ~ Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for 2N5681 Vg = 100V 1) 0A
current (Il = 0) for 2N5682 Vg = 120V 1 rA
Icev Collector cutoff for 2N5681 Ve = 100V 1] pA
current for 2N5682 Ve = 120V 11 A
(Vee=-1.5V) Tease = 150°C
for 2N5681 Vce = 100V 1| mA
for 2N5682 Ve = 120V 1[mA
lceo Collector cutoff for 2N5681 Ve = 70V 10 | nA
current (Izg = 0) for 2N5682 Ve = 80V 10 [ nA
leo Emitter cutoff Veg = 4V 1] pA
current (Ic = 0)
Veeo (sus)“Collector-emitter Ic = 10mA
sustaining voltage | for 2N5681 100 \
(ls =0) for 2N5682 120 \Y
Vce sayy* Collector-emitter | Ig = 250mA Iz = 25mA 06| V
saturation voltage | Ic = 500mA Ig = 50mA 11V
lc=1A Ig = 200mA 21V
Vge* Base-emitter lc = 250mA Vge =2V 1({V
voltage
heg” DC current gain Ic = 250mA Vg =2V 40 150 | —
IC =1A VCE =2V 5 -
fr Transition Ilc =100mA Vge = 10V 30 MHz
frequency f = 10MHz
Ccio Collector-base lg = Ves = 20V 50 | pF
capacitance f=1MHz
hye Small signal Ic = 0.2A Vee = 1.5V 40 —
current gain f = 1KHz
* Pulsed: pulse duration = 300us, duty cycle <2%.
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¢ 2N5875

EPITAXIAL-BASE NPN/PNP

SILICON HIGH POWER TRANSISTORS

The 2N5877 and 2N5878 are silicon epitaxial-base NPN power transistors in Jedec TO-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 NPN 2N5877 2N5878
PNP* 2N5875 2N5876

Veeo Collector-base voltage (Ig = 0) 60V ‘ 8oV
CcEO Collector-emitter voltage (Ig = 0) 60V 8oV

Vego Emitter-base voltage (Ic = 0) 5V

le Collector current 10A

lem Collector peak current 20A

Ig Base current 4A

Piot Total power dissipation at T < 25°C 150W

Tetg Storage temperature -65 to 200°C

T Junction temperature 200°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

) PNP
MECHANICAL DATA

Collector connected to case

C

26,2m2"

39 §max
301

169

10/84

40-409

768

NPN

g7max

E
Dimensions in mm

n7

UL?P—

£10

$20m*

c-o121

TO-3



(o 2N5875

P * 2N5876

Co b N8

, 2N5878
THERMAL DATA
Rih jcase Thermal resistance junction-case max 117 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lceo Collector cutoff for 2N6877/75 V cg= 60V 0.5 | mA
current (lg= 0) for 2N5878/76 V5= 80V 0.5 | mA
leeo Collector cutoff | for 2N5877/75 Ve= 30V 1 |mA
current (Ilg =0) | for 2N5878/76 V cg= 40V 1 |mA
lcex Collector Cutoff for 2N5877/75 Vcg= 60V 0.5 | mA
current for 2N5778£76 Vce= 80V 0.5 [ mA
(Vge = 1.5V) Tease = 150°C
for 2N5877/75 V cg= 60V 5 |mA
for 2N5878/76 Vg= 80V 5 [mA
IEBO Emitter cutoff VEB =5V 1 mA

current (Ic=0)

Vceo @us)* Collector-emitter | 1c=200mA

sustaining voltage for 2N5877/75 60 v
(lg =0) for 2N5878/76 80 \
VCE(sat)* CO"eCtPr‘Emitter |C =5A IB= 0.5A 1 Vv
saturation voltage | Ic = 10A Ig=2.6A 3 \%
VeE (at)” Base-emitter lc =10A Ic=2.5A 25|V
saturation voltage
Ve Base-emitter volt. | Ic =4A V=4V 15|V
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2N5875
( 2N5876
b - 2NSBTT
o 2N5878

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
hee* DC current gain lc =4A Ve =4V 20 100 | —
lc =10A VCE =4V 4 -
fr Transition freq. lc =0.5A Vee = 10V 4 MHz
Cceo Collector-base Veg = 10V
capacitance f=1MHz lg=0
for 2N5877/2N5878 300 | pF
for 2N5875/2N5876 500 | pF
t, Rise time lc =4A Vee =30V
lg; =0.4A 0.7 | us
ts Storage time lc =4A Vee =30V 1 us
IBl = 'IB2 = 0.4A
ts Fall time 0.8 | ws
* Pulsed: pulse duration = 300us, duty cycle = 1.56%
For PNP types voltage and current values are negative
Safe operating areas Ic =
(A)
Ic MAX PULSED *pULSE OPERA .
T N -
Ic MAX CQNTINUOUS\\ N \ 100ps
10 G i B
N \
DC OPERATION \
\
\
*FOR SINGLE NON \ Yims
. REPETITIVE PULSE \
A |
10ms
2N5875/77
2N5876/78
107 |
1 10 107 Veg(V)

770



... 2NS8TS

[0TE 2NG876
L 2NsBrT
. 2N5818

o g sy

DC current gain (NPN types)

hFE G-2733
3
10 B
6
4
2
10? ot B
N ~
6
4
2 N
6
4
2
1 2 4 68 2 468 2 4 68
102 10-" 1 10 1c(A)

DC transconductance (NPN types)

6-2734
Vee [T
) VCE =4V
1.5
1 y.
Y
-
—tT"
05
0 2 68 2 . 68 2 “ 68
10! 1 10 Ic (A)

DC current gain (PNP types)

G-2729
hrE
3
10 o
6
4
Ll mau|
2 TN
10 o ==
6
3
2 N
-Vcg =4V
10 .
6
4
2
! 2 4 68 2 4 68 2 4 68 2
10-2 10~ 1 10-1¢c(A)

DC transconductance (PNP types)

G-273

-VBE
)

Neg=4V

0.5

L 6 8

-1 (A)




S

 2NS875

(i 2N5876
PR 2N5878
Collector-emitter saturation voltage Collector-emitter saturation voltage
(NPN types) (PNP types)
6-213 v, 6-2731 _
VeE(sat) = CE(sat) o
V) V) s
3 4
s heg =10 )
1 1
8 L]
6 13
3 " &
4 y
2 2
hpe =10
107! e 107 ’/ FE
L]
: = . S
& " L
2 /
2
102 10.2
4L 6 8 2 4 68 2 4 6 8
10-' 2 T ‘0 lc (A) 10_' 2 4 6 01 2 4 6 310 2 L_I(S: (QA)
Base-emitter saturation voltage Base-emitter saturation voltage
(NPN types) e (PNP types) o
VeE(sat) I } I “VBetsa)
v v
) e )
15 s heg=10
1 1 .
'4
7
it |4
05 05
0 2 & & “ 8 0 &
107! 1 10 Ic (A) 107 1 10 -l ()
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. 2N5875
2N5876
2N5877
2N5878

Collector-base capacitance (NPN types)

Ccao
(pF)

500

300
200

100

t
(us)?
6

4

10"

G-2122

‘68 2 4 68

1 10 Vg (V)

Saturated switching characteristics

(NPN types)

al
hgg=10
Vee=30v
Igy=-lg
R
T~
L
i‘ \‘\
~
TonY ™~
~] S
N
N
2 “ 6 8 2 « 5 8
1 Ic(a)

Collector-base capacitance (PNP types)

Cceo
(pF)

300
200

100

<
107 1 10 -Veg (V)

107

G-2116

Saturated switching characteristics
(PNP types)

G-2712
T
1
I
1
hee=10
Vee=-30v
L Vit
r—_ts
e A
~
~ i ——
S B
~
'On S
~
N
2 ‘¢ & 8 2 4 6 8
1 -Ic(A)
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"0 2N5883 2N5885
0 DN5884 2N5886

IR EPITAXIAL-BASE NPN/PNP

COMPLEMENTARY HIGH-POWER TRANSISTORS

The 2N5885 and 2N5886 are silicon 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.

PNP | 2N5883 | 2N5884
ABSOLUTE MAXIMUM RATINGS NPN | 2N5885 | 2N5886
Vceo Collector-emitter voltage (lg=0) 60V ‘ 80V
Vceo Collector-base voltage (lg=0) 60V 80V
Vego Emitter-base voltage (Ic=0) 5V
Ic Collector current 25A
lem Collector peak current 50A
Ig Base current 7.5A
Piot Total power dissipation at Tcase <25°C 200W
Tstg Storage temperature -65 to 200°C
T; Junction temperature 200°C
For PNP types voltage and current values are negative.
INTERNAL SCHEMATIC DIAGRAM
c : c
B B
PNP € NPN .
MECHANICAL DATA Dimensions in mm
Collector connected to case
26,2™* . 87mx 117
109 17 ]
! ]
b reere :
2
40-409 o

TO-3

2/84 774
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2N5883 2N5885
2N5884 2N5886

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.875

°C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
Iceo Collector cutoff for 2N5883/2N5885
current (lg=0) Vce=30V 2 |mA
for 2N5884/2N5886
Veg=40V 2 |mA
lcev Collector cutoff Vce=rated Vcgo 1 [mA
current (Vgg=-1.5V) Tcase = 150°C
Vcg=rated Vcgo 10| mA
lcso Collector cutoff Vg =rated Vcgo 1 |mA
current (lg=0)
lego Emitter cutoff Veg =5V 1 |mA
current (Ic=0)
Vceo(sus)® Collector-emitter lc =200mA
sustaining voltage for 2N5883/2N5885 60 Y
(lg=0) for 2N5884/2N5886 80 \Y,
heg* DC current gain Ilc=3A Vee=4V 35 -
Ic=10A Vce=4V 20 100 —
Ic=25A Vep=4V 4 _
Vceisaty®  Collector-emitter Ic=15A Ig=1.5A 1 \)
saturation voltage lc=25A lg=6.25A 4 |V
Vgesat)® Base-emitter lc=25A lg =6.25A 25|V
saturation voltage
Vge* Base-emitter Ic=10A V=4V 1.5 V
voltage
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171 oN5883 2N5885
.. 2N5884 2N5886

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. Typ. Max. |Unit
fr Transition frequency lc=1A Vcg=10V f=1MHz | 4 MHz
Ccso Collector base Veg=10V lg=0 f=1MHz 500| pF

capacitance for PNP types 1000| pF
hte Small-signal current lc=3A V=4V f=1KHz | 20 —
t Rise time Vee=30V Ic=10A 0.7 us
ts Storage time Ig1=-lg2=1A 1 | ps
15 Fall time 0.8] us

* Pulsed: pulse duration = 300us, duty cycle <2%
For PNP types voltage and current values are negative
Safe operating areas 1o = T S-32%%
v T
(a) [ICMAX PULSED I sk PULSE OPERATION
| L] N\ N
Ic MAX CONT. I 100ps _|
T Sms Ng-'ms
T ¥ I
DC OPERATION — N
10 . < N
N
'\
\
kFOR SINGLE NON \
! REPETITIVE PULSE
2N5885/2N5883 —
2N5886/2N5884
'0-1 Ll L
1 10 10? Vee (V)
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"7 2N5883 2N5885
- 2N5884 2N5886

DC current gain (NPN types)

G-5192
hrg
.
™
.\‘
) 25°C \ Tease=150°C
— N
, \
10 v
s L -55°C
¢ \
‘ \
N\
2 \ \\
Vg =4V
10 |
2 4 6 8 2 4 68 2 4 6 8
10~ 1 10 Ic (A)
Collector-emitter saturation voltage
(NPN types)
6-5193
VCE(sat)
)
1.2
120
1DA \ I
\ N
0.8
24
NN
0|\
\ \,
\\ N
N
o
10-2 10! 1 s (a)

DC current gain (PNP types)

6-5206
hre
10%
Veg=4¥
102
N
\\
10
-1
10 1 10 Ic (A)

Vce(sat)
(v)

1.3

09

0.7

0.5

0.3

01

Collector-emitter saturation voltage
(PNP types)

T T T LI
2A 5A 10A lc=20A
\
\
\
\
TN
\
N
102 10 ! Ig (A)
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2N5883 2N5885
2N5884 2N5886

Saturation voltage (NPN types)

6-5205

VCE (sat)

v
(V)
16
J/,
I;I ]
12 /v
I
VBE(sat) /
(heg=10) LA
08
II
VBE
L\l_cﬁ 4 /I
04 [ -f W
FE=10) A
0 l
10° 1 10 Ic(A)

Base emitter voltage (PNP types)

G -5196

VBe
)
3

Veg =4V [I
25 ]
2
15 /

) V
1

L
0s
0
107! 1 10 Ic (A)

Collector-emitter saturation voltage
(PNP types)

G-519%
(V) |
hFE=10)
1.2
08 7
/
0.4 /
/1
/'
o
10 1 10 Ic (8)
Base-emitter saturation voltage
(PNP types)
6-519¢
VBE (sat) A
)
: 1
heg=10 1
15 I
/
/
’
1
g
05
10! 1 10 Ic (A)
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- T 0T oN5883 2N5885
' . 2N58B4 2N5886

Capacitances (NPN types)

6-5199
c
(pF)
s
4
2
CeBO
N~
10’ -
s —C H
N SIS
™
4
‘\\
\
2 N
ml 2 4 68 2 4o s 2 “ 58
0 1 0 v(v)
Turn-off time (NPN types)
65202
t
(us)
10
‘:\cc=3°v
"'\ls FE=10
. \\ Igy <lgz
T~ I¢
— —
10! 1 10 Ic(a)

Capacitances (PNP types)
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c
(pF)
L]
4
2
‘~~L.__~ Ceso
P——
103 ~~1‘~-J \'\
—
' cBO 1
.
N~
. ~N
N
2
10?
2 4 [ ) 2 4 6 8 2 “ 13
10-! 1 10 v(v)
Turn-on time (NPN types)
6-5203
t
(us)
1
Z_
'I
N tr
ey |
\\
10-1 FE=
10-7
10” 1 10 Ic(a)
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2N5883 2N5885
2N5884 2N5886

Turn-on time (PNP types) Turn-off time (PNP types)

6-5200 G -5201

t t

(us) (us)

1 10

= =
~ —
SIS e
pt
= t
N Vrr=30V e S Vee=30V
M td CC \ I~ cc
- N\ hpg=10 . N N~ | heg=10
— Llg1=-lg2
NS
NS
M
~
102
10! 1 -1

10 1c(a) 10 1 10 Ie(A)
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2N6032
2N6033
MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified
Jedec TO-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 2N6032 | 2N6033
Veso Collector-base voltage (I = 0) 120V 150V
Vcex Collector-emitter voltage (Vgg= -1.5V, Rgg= 50 Q) 120V 150V
Vcer Collector-emitter voltage (Rgg = 50 Q) 110V 140V
Veeo Collector-emitter voltage (Iz= 0) 90 120V
Vego Emitter-base voltage (I = 0) v v
Ig Collector current 50A 40A
Ig Base current 10A
Piot Total power dissipation at T, < 25 °C 140W

sig Storage temperature -65 to 200 °C
T; Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

(2]
#$150

o
H | H
A oA 2 i
3 8 @ i -
© |
. 4.2
140 L
26.2™ 2.80

¢ - 00081 Modified TO-3
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~ 07 2N6032
.. 2N6033

THERMAL DATA

Rinjcase ~ Thermal resistance junction-case

max

1.25

°C/W

ELECTRICAL CHARACTERISTICS (T_,,. = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff for 2N6032
current (Vgg= -1.5V)[ Vge= 110V ) 12 | mA
Veg= 100V T . =150°C 15 | mA
for 2N6033
Veg= 135V 10 | mA
Vee= 100V T ,=150°C 10 | mA
lceo Collector cutoff Vee= 80V 10 [ mA
current (I3=0)
lego Emitter cutoff Vegg=T7V 10 | mA
current (Ic=0)
Veex sus)® Collector-emitter Ilc = 200 mA
sustaining voltage for 2N6032 120 \Y
(Vge=-1.5V, for 2N6033 150 \
Rge = 5082, L=2mH)
Veer sus)® Collector-emitter lc = 200mA
sustaining voltage for 2N6032 110 \Y
(Rge=5082, L=15mH) | for 2N6033 140 v
Veeo (sus)* Collector-emitter lc = 200mA
sustaining voltage for 2N6032 90 \Y
(Ig=0) for 2N6033 120 \Y
Vce@say®  Collector-emitter for 2N6032
saturation voltage Ilc =50A lg =5A 13|V
for 2N6033
lc =40A lg =4A 11V
Ve say)* Base-emitter for 2N6032
saturation voltage lc =50A lg =56A 21V
for 2N6033
lc =40A Iz =4A 2|V
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2N6032

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max, Unit
Vge* Base-emitter voltage | for 2N6032
lc =50A V=2V 2|V
for 2N6033
lc =40A V=2V 2| Vv
heg* DC current gain for 2N6032
lc =50A Vg=26V |10 50 | —
for 2N6033
lc =40A Vg=2V |10 50 | —
hee Small-signall Ic =2A Vge= 10V
current gain f = 5MHz 10 _
Ccgo Collector-base lge =0 Veg= 10V
capacitance f =1MHz 800 | pF
for 2N6032
t Rise time Ilc =50A V=30V 1] ps
lg1 = -lgp = 5A
t Storage time for 2N6033 1.5 ]| ps
Ilc =40A V=30V
Y Fall time lgy = -lg; = 4A 0.5 | ps
ls/b* Second breakdown Vee= 24V 5.8 A
collector current Vee= 40V 0.9 A
Es/p Second breakdown Vge= -4V, Rge= 59
energy = 310 pH 62 mJ

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

** Pulsed: 1 s non repetitive pulse
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S 2N6032
. 2N6033

Safe operating areas

G-2696
Ic » = T
(A)s __#PULSE_OPERATION | t
K] 10us
4
DN 30N . Max conTH
o] S NS TNESNING 2n6032 |
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i %\ i
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2N6032
2N6033

Base-emitter saturation voltage

G-2699

VBE(sat)
v)

hre =10

11 /

08

08

0.6

05

1 10 Ic (A)

Saturated switching characteristics
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00 2NG037 2N6034
i 2NG6038 2N6035

o MO AOEE - 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 TO-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 2N6037| 2N6038| 2N6039
Veeo Collector-base voltage (lg = 0) 40V | 60V | 80v
Vceo Collector-emitter voltage (g = 0) 40V 60V 80V
Vego Emitter-base voltage (Ic = 0) 5V

Ic Collector current aA

lem Collector peak current 8A

Ig Base current 100mA

Piot Total power dissipation at Teae < 25 °C 40W

Tetg Storage temperature -65 to 160 °C

T Junction tempetature 150 C

510360

MECHANICAL DATA

27m3 78max
o~
I oA i [
c af =]
B }
y Y _%
c
| i
Nl
! E ] 8
_llogmax 12 22|
Joss le4]

TO-126 (SOT-32)

(1) Within this region the cross-section of the leads 1s uncontrolied
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© 01 2NGO37 2NGO34

2N6038 2N6035
2N6039 2N6036

THERMAL DATA

Rth jcase Thermal resistance junction-case max 3.12 C/W
th jamb Thermal resistance junction-ambient max 83.3 C/W
ELECTRICAL CHARACTERISTICS (T.,. = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
Iceo Collector cutoff for 2N6037 Vg =40V 100 | A
current (I = 0) for 2N6038 Vg =60V 100 | A
for 2N6039 Vg =80V 100 | A
lceo Collector cutoff for 2N6037 Ve =40V 100 | uA
current (Ig = 0) for 2N6038 Ve =60V 100 | A
for 2N6039 Voe =80V 100 | A
lcex Collector cutoff for 2N6037 Ve =40V 0.1 |mA
current (Vgg = 1.6V) | for 2N6038 Vg =60V 0.1 |mA
for 2N6039 Vo =80V 0.1 |mA
Tease = 125 °C
for 2N6037 Ve =40V 0.5 |mA
for 2N6038 Vg =60V 0.5 | mA
for 2N6039 Vo =80V 0.5 [mA
lego Emitter cutoff Vegg = 5V 2 |mA
current (Ic =0)
Vceosus)  Collector-emitter lc = 100 mA
sustaining voltage for 2N6037 40 \Y
(I = 0) for 2N6038 60 \%
for 2N6039 80 \Y
Vce@ar)  Collector-emitter lc = 2A lg = 8mA 2|V
saturation voltage Ic = 4A lg = 40mA 3|V
VeE )  Base-emitter Ic = 4A Ig = 40mA 4|V
saturation voltage
Vge * Base-emitter voltage |lc = 2A Veg = 3V 28 |V
hee* DC current gain lc = 05A Vcg =3V 500 —
Ic =2A Vee = 3V 750 15000 | —
lc = 4A Veg = 3V 100
he Small signa' current Ic = 0.75A Ve = 10V 25 —
gain f =1MHz -
Cceo Collector-base Veg = 10V
capacitance f =1MHz Ig =0 (¢)100 | pF

*Pulsed: pulse duration =

300 us, duty cycle= 1.5%

() for PNP types 200 pF
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© 0 U, 2NBO37 2N6034
~ ... 2ZNG038 2N6035
o' 2NB039 2N6036

R

. 6-5110
Safe operating areas Ic
(A)
OPERATION
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) ! ) W < DS
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2
|
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788



" 2N6037 2N6034
2N6038 2N6035
2N6039 2N6036

Collector-emitter saturation voltage
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z i i
Vcg =10V
108, Ic =0.75A
. = NG
2
10 .%
6
N asiii \
2
. [l Il
2 468 2 4 68 2 468 2 4 68 2 4 68
10 102 10! 1 10 f(MHz)

Saturated switching characteristics
(NPN)

. -27591
(ps)
Vec=30V
hgg=250
Ig,=-1g,
g |~
1 T ——
—y
2
]
oo _——
10 2 B © s
1 Ic (A)
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" 2N6037 2N6034
. 2N6038 2N6035
' 2N6039 2N6036

\‘x’(}

3
{
N
i
1

Collector-emitter saturation voltage

(PNP)
6-2750
'VCE(san |
V) \
\
15 AN
N ~ le=3A 1]
N [
t— 2AT ]
1 i
1A
0.5
0 1 2 3 -lg (ma)

(us)

107

Saturated switching characteristics

(PNP) ,
N
Veg=-30V
heg=250
Igy=-lg,
1}
E—
—1s—
\
Ton
0
! =lc W
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- pme
EPITAXIAL-BASE NPN/PNP

ADVANCE DATA

GENERAL PURPOSE
The 2N6045 is a silicon epitaxial-base NPN transistor in monolitic Darlington configuration

and is mounted in Jedec TO-200 plastic package. It is intended for use in power linear and
switching applications. The complementary PNP type is the 2N6042.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage 100 VvV
Vceo Collector-emitter voltage 100 VvV
le Collector current 12 A
lem Collector peak current 15 A
Ig Base current 02 A
Piot Total power dissipation at Ty < 25°C 80 W
Tstg Storage temperature -65t0 150 °C
T; Junction temperature 150° °C
For PNP type voltage and current values are negative.
INTERNAL SCHEMATIC DIAGRAMS
¢ ¢

B8 B8

PNP - NPN ii
MECHANICAL DATA Dimensions in mm

Collector connected to tab. N
10.4m 4 gma

L E 1.27,

|

102
27

254

5
oeamar |
€-0132 T°-22°

N\
:
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UL 2N6042
. 2N6045

THERMAL DATA

Rih j-case Thermal resistance junction-case max 1.56 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lego Emitter cutoff Vegg =6V 2 mA
current (Ic = 0)
lceo Collector cutoff Vce = 100V 20 | upA
current (Ig = 0)
Vceo gus)”  Collector-emitter | Ic = 100mA 100 \Y
sustaining voltage
Vee@y ™ Collector-emitter | Ic = 3A Ig = 12mA 2 \Y
saturation voltage | lc =8A Ig = 80mA 4 \
Vee aty.  Basee-emitter lc =8A lg = 80mA 45 | V
saturation voltage
Vge on)©  Base-emitter lc =4A Ve =4V 28 | V
voltage
hre DC current gain Ilc =3A Vce =4A 1000 10000
lc = 8A VCE=4V 100
hte Small signal Ilc =3A Vee =4V 4
current gain f=1MHz
Cceo Collector-base Veg =10V f=1MHz 300 | PF
capacitance (lg=0)

* Pulsed: pulse duration = 300us, duty cycle = 1.5%
For PNP type voltage and current value are negative.
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©rf - 2NG10T 2N6292
.~ 2N6109 ZN6290

EPITAXIAL-BASE NPN/PNP . 2N6111 2NG288

GENERAL PURPOSE COMPLEMENTARY PAIRS

The2N 6107,2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon
transistors in Jedec TO-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.

PNP°| 2N6107 |2N6109 | 2N6111
ABSOLUTE MAXIMUM RATINGS

NPN | 2N6292 (2N6290 | 2N6288

Veeo Collector-base voltage (Ig = 0) 80V 60V 40V
Collector-emitter voltage (Rgg = 100%) 80V 60V 40V
Collector-emitter voltage (Ig = 0) 70V 50V 30V
Emitter-base voltage (I = 0) 5V
Collector current 7A
Base current 3A
Total power dissipation at T ,,.< 25 °C 40W
Storage temperature -65to0 150 °C
Junction temperature 150 °C

° For PNP devices voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS

NPN ¢ PNP ¢
8 8
3 €
MECHANICAL DATA Dimensions in mm

Collector connected to tab.




~ 2NB107 2N6292
2N6109 2N6290
2N6111 2N6288

THERMAL DATA

Rinjcase T hermal resistance junction-case max 3.125 °C/W
Rinjamo  Thermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS® (T.... = 25 °C unless otherwise specified)
2N6111 | 2N6109 | 2N6107 | PNP
2N6288 | 2N6290 | 2N6292 | NPN

Test conditions

Parameter Vee(V) [ Ic(A) | 1g(A) |Min. Max.|Min. Max.|Min. Max.| Unit
I (Vgg = 1.5V) 80 0.1
cex TEs 60 0.1
40 0.1
mA
. 70 2
Tease = 150 °C gg » 2
| (Ig=0) 50 1
ce0 T 40 1 mA
20 1
ltgo (Ves= 5V) 0 1 1 1 | mA
Vcer (sus) (Rge = 10092) 0.1 40 60 80 \"
Veeo (sus)® 0.1 0 |30 50 70 Vv
5 | 035 1 !
VeE san” 3 0:3 1 v
7 3 3.5 3.5 3.5
, 4 2 1.5
4 2.5 1.5
Vee™ 4 |73 1.5 v
4 7 3 3 3
4 2 30 150
Ho* 4 2.5 30 150 _
FE 4 3 30 150
4 7 23 2.3 2.3
hye (f = 50 kHz) 4 0.5 20 20 20 —
PNP types 4 0.5 10 10 10
fr MHz
NPN types 4 0.5 4 4 4
Cego (f=1MHz, Vg=10V) 250 250 250 pF

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
° 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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< st 2NG121 2N6124
S0 2N6122 2N6125
© . 2NB123 2N6126

EPITAXIAL-BASE NPN/PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The 2N 6121, 2N 6122 and 2N 6123 are silicon epitaxial-base NPN power transistors in
Jedec TO-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 NPN | 2N6121|2N6122|2N6123
PNP* 2N6124‘2N6125 2N6126
Vcgo  Collector-base voltage (g = 0) 45V 60V 8ov
Vces  Collector-emitter voltage (Vgg = 0) 45V 60V 8ov
ceo Collector-emitter voltage (Ig = 0) 45V 60V 80V
Vego Emitter-base voltage (Ic = 0) 5V
e Collector current 4A
lem Collector peak current 7A
g Base current . 1A
Piot Total power dissipation at Tepee < 25 C 40W
Tetg Storage temperature -65 to 150°C
T; Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
d c
B B
PNP € NPN e
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
10.6m Lgma
q} 137m T
' EJ H ;
385 : 5—:
K ‘
i . 127] ||
17 ~ E';
g =
8 — 4"
c/‘ s 0632—'"%'—._“:_
e TO-220
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cor ZN6121 2N6124
; 2NG122 2N6125
L . 2N61Z3 2NG126

THERMAL DATA
Rincase  Thermal resistance junction-case max 3.12 °C/W
th-amb  1hermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min.Typ. Max. | Unit
lceo Collector cutoff for 2N6121/24 | Vg = 45V 100 | pA
current (I = 0) for 2N6122/25 | Vg = 60 V 100 | pA
for 2N6123/26 | Vg = 80 V 100 | pA
lcex Collector cutoff for 2N6121/24 V= 45V 100 | pA
current (Vg = -1.5V)| for 2N6122/25 V .= 60V 100 | pA
for 2N6123/26 V.= 80V 100 | pA
Tease = 125°C
for 2N6121/24 [Vce =45V 2 | mA
for 2N6122/25 Ve = 60V 2| mA
for 2N6123/26 Ve = 80V 2| mA
Iceo Collector cutoff for 2N6121/24 Ve = 45V 1| mA
current (I =0) for 2N6122/25 Vo= 60V 1| mA
for 2N6123/26 Ve = 80V 1| mA
lego Emitter cutoff Vegg= 5V 11 mA
current (I =0)
Vceo sus)” Collector-emitter Ilc = 100mA
sustaining voltage for 2N6121/24 | 45 Y
(Ilg=0) for 2N6122/25| 60 \Y
for 2N6123/26 | 80 \Y
Vce sayy®  Collector-emitter lc =15A Iz =0.15A 06| V
saturation voltage Ic =4A lg =1A 14| V
Vee* Base-emitter voltage | I = 1.5A V=2V 12|V
Nee™ DC current gain lc =15A V=2V
for 2N6121/24 | 25 100 | —
for 2N6122/25 | 25 100 | —
for 2N6123/26 | 20 80 | —
lc =4A Vee= 2V
for 2N6121/24 | 10 —
for 2N6122/25| 10 —
for 2N6123/26 | 7 -
e Small signal lc =1A Veeg= 4V
current gain f = 1MHz 2.5 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

For PNP types voltage and current values are negative
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¢ oo 0. 2NB121 2N6124
o 2N6122 2N6125
c . 2N6123 2N6126

Safe operating areas Ic G-25201
(A)
10 Ic MAX PULSED [ PULSE OPERATION *
I T T 17 \\ AN 10us
Ic MAX CONTINUOUS[—\_ N 000s
L 1 1]
DC OPERATION N
*FOR SINGLE NON \ ms
, REPETITIVE PULSE 10ms
\
\\
K
2N6121/24 —
2N6122/25 \
2N6123/26
]o-! |
1 10 107 Vee)
DC current gain (NPN types) DC current gain (PNP types)
2516 2517
PFE 8 heg ] ]
6 1]
4 4
Vee=2v Veg=-2V
2 2
—
0 e 10t I
8 N 8 N,
6 AN 1 AN
4 ) 4
2 2
10 2 4 6 8 2 4 68 2 4 6 8 10 4 8 4 6 8 2 4 6 8
10 107 1 Ic (A) 107 107 1 -lc &)
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Cror T ZNGI21 2NB124
o 2N6I22 2N6IZ5
. ' 1 2N6123 ZN6126

Collector-emitter saturation voltage Collector-emitter saturation voltage
(NPN types) (PNP types)

2442 2438
Vee(sat), ~VCE(sat),
w, W,

heg=10

heg=10

107 10"
8 P 8
6 l," 6 >
4 P 4 ,/,
P
/
2 2
107 1072
2 & 6 8 2 4 6 8 2 4 6 8 2 4 6 8
10" 1 Ic(a) 107 1 -Ic(A)
Base-emitter saturation voltage Base-emitter saturation voltage
(NPN types) (PNP types)
G-2515_ G2519
VaE(sat) ~BE(sat)
) hee=10 V) heg=10
15 15
! 1
e
» el —-——
05 05
0 0
10" 1 Ie(A) 107 1 -lc ()
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¢ oor i 2NBI21 2N6124

2NG122 2N6125

-, 2N6123 2N6126

Collector-base capacitance

(NPN types)

2425

Cceo,
(pF) ¢
.
2
\\
10
8
6 ™
3 o
N
2
10
2 4 6 8 4 6 8
10 10 VCB(V)
Transition frequency (NPN types)
G-2423
T 1]
(MHz) Vee=V
-
N
10 NG
\\
s N
0
10" 1 Ic (&)

Collector-base capacitance

(PNP types)
0
Cceo i
©F),
4
“‘n-
2
‘\\
P‘ﬂ.
10 Mg
[ ]
¢ -
4
2
’o 2 4 6 ? 4 68 4 68
107" 1 10 'VCB(V)
Transition frequency (PNP types)
2.
fr
(MHz)
Veg=-1V
N
15
\\
10 NG
5
0

10"

-lc(a)
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¢ 1 2N6121 2N6124
1 2NB122 2N6125

¢

At ”

L L 0 2N6123 2N6126

Saturated switching characteristics
(NPN types)

Saturated switching characteristics
(PNP types)

. G-2422 ¢ G-2419
T
(us)® f (ws)?
6 Vec=30V 6
) Ig1*-1g2 ) Vec=-30V
hpg=10 Ig1=-1g2
heg=10
2 —~— 2
\\\\\\~
1 Nls 1
[} 8 ts
Nt N S
¢ \" N € N
4 4
N N
N v \\ NN
2 ™~ S 2 ~
ton ton
2 Y 4 6 8 2 4 s 8 2 4« 5 8 2 4 6 8
10" 1 e 10! ! Ic@
Power rating chart
08-2518
Ptot
(w)
40
\\
30 \\
N
N
20
N
10 \\
N
0 50 100 150 Tcase(*C)
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ot T DNG282 2NB285
.0 9N6283 2N6286

EPITAXIAL-BASE NPN/PNP - 2 2

COMPLEMENTARY POWER DARLINGTONS

The 2N6282, 2N6283, 2N6284 and the complementary PNP types 2N6285, 2N6286, 2N6287
are epitaxial-base silicon transistors in monolithic Darlington configuration in Jedec TO-3 me-

tal case. They are intended for general-purpose amplifier and low-frequency switching appli-
cations.

NPN | 2N6282 | 2N6283 | 2N6284
ABSOLUTE MAXIMUM RATINGS PNP | 2N6285 | 2N6286 | 2N6287
Vceo Collector-emitter voltage (Ig=0) 60V 80V 100V
Veeo Collector-base voltage (lg=0) 60V 80V 100V
VeBo Emitter-base voltage (Ic =0) BV
Ic Collector current 20A
Icm Collector peak current 40A
Ig Base current 0.5A
Piot Total power dissipation at Tgase <25°C 160W
Tsg Storage temperature —65 to 200°C
T; Junction temperature 200°C

For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS

R1 = 8KQ
R2 = 600
S -10361 OE
MECHANICAL DATA . Dimensions in mm
Collector connected to case
26,2 87mr 17
109 177 ]
I =
H s € .| B
as *—’%’4 4
3 1
40-409 T com
TO-3
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[ 2N6282 2N6285

| 'in.) 2N6283 2N6286
© 1) 2N6284 ZNG26T

THERMAL DATA

Rinhjcase  Thermal resistance junction-case max 1.09 °C/W
ELECTRICAL CHARACTERISTICS (T a5 =25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
Iceo Collector cutoff for 2N6282, 2N6285
current (lg=0) Vce=30V 1 [mA
for 2N6283, 2N6286
Vce=40V 1 |mA
for 2N6284, 2N6287
Vg =50V 1 |mA
leBo Emitter cutoff Vgg =5V 2 ImA
current (Ic=0)
Icev Collector cutoff Vce= rated Vcgo 0.5|mA
current (Vge= —1.5V) | Vceg=rated Vcgo 5 |[mA
Tease=1
Vceo(sus)® Collector-emitter lc=0.1A
sustaining voltage for 2N6282, 2N6285 60 \%)
(lg=0) for 2N6283, 2N6286 80 \%
for 2N6284, 2N6287 100 \
Vceisay)™  Collector-emitter Ic=10A Ilg =40mA 2|V
saturation voltage lc=20A lg =200mA 3|V
VBe(sat)® Base-emitter lc=20A lg =200mA 4 |V
saturation voltage
Vge* Base-emitter voltage Ilc=10A Vee=3V 28|V
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L0t T 2NG282 2N6285 |
i . 2N6283 2N6286
AR | 2NG284 2N6267

s st

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. Typ. Max. |Unit
heg* DC current gain Ic=10A Vce=3V 750 18000 —
lc=20A Vee=3V 100 —
Cceo Collector-base Veg =10V lge=0
capacitance f=0.1MHz
for 2N6282, 2N6283, 2N6284 400| pF
for 2N6285, 2N6286, 2N6287 600| pF
hte Small signal Ic=10A Veg=3V
current gain f=1KHz 300 -

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

Safe operating areas e e O 22 80
Ic — —
(A)[ 1cMAX PULSED [THl PULSE OPERATION3
L
\\ ims 100s —
5
Ic MAX ) N
C
10 B R‘\\ "N
FOC OPERATION N
I~ — \
\
rﬁon SINGLE NON
, | REPETITIVE PuLSE
\
2N6285/2 >
2N6266/3
1o 2N6287/4
1 10 107Veg (V)
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. ZN6283 2NG286
| 2N6284 2N6287

? | f{ '] 2N6282 2NG285
i {
} 1

DC current gain (NPN types) DC current gain (PNP types)
6-52m G-5403
h
hee Tease=1S0°C | FE | | | !
N T =150°C
’—‘/ N case
10t |0"‘ — 1 s
: 25°C \\ M s 25° N
. r N\ < » 4 N\
N\ P AN
, " A\ s / -55°C| N
2 -55°C \ / // L~ e
103 // TN 10 ,/
[ — - [ 7
[ 4 6 —
. &
Y Veg=3V
TV ’ T
10? 102 |
10! 1 10 e(a) 107! 1 10 -lc (A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
(NPN types) (PNP types)
65268 6.5269
Vee(sat) “VeE(sat)
)
32
2
28
\ \\ 24
lc=l:l L]
15 \\
\\_
L, lc=108 2
-]~ =154
Nc
Ic=5A 16 t
k \ |
\ NJl| 104
12
N sa
05 o8
10! 1 10 g (ma) 10! 1 10 -Ig(mA)
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j 2N6282 2N6285
;

2N6283 2N6286
2N6284 2N6287

Saturation voltages (NPN types)

6-5279
v L 1T
(V) [he=250
/
VBe(sat) [/
2 /
4
15
p /
— /Iv 1T
=t CE(sat) i
' 1
/
1
/|
A
-
——
05
10-! 1 10 Ic (A

Small signal current gain (NPN types)

65270
hf{a ¢
fe ¢
3
2
10°
¢ ~.
6 N
N AN
: N
Veg=3V N
A
102 | 1c=104
€
&
\
2
o \
8 X
6
4
. \
) |
2 4 6 8 2 & 6 8 2 4 6 8
10 10? 103 t (KHz)

Saturation voltages (PNP types)

G -%5278
-v 1
(v) [
heg = 250 /
L "'FE
/
2 /
VBE(sat) |4
15 - /
-2
/
111 /
/
! 7
CE(sat) 4
A
0.5
10-1 1 10 =lc(a)

Small signal current gain (PNP types)

65271
h
fe &
.
2
3
10°,
€ N
&
2
Vo=
L N === ——==
6
4
2 \
10
H X
6 X
N N\
2
1
2 & 6 8 2 2 & 3 2 4L 6 8
10 0 10 f (KHz)
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© {1 2NG6282 2NG285
“r 2N6283 2N6286
. ' 1| 2N6284 ZN628T

P

Capacitances (NPN types) Capacitances (PNP types)
=827, 65272
c 110 c
(pF) i (pF)
700 700
600 600
500 500
400 T~
400 §
N C
..\\ \:30
300 300 Feso N
LEB! N
-
\\\ \
w\:f.l.\ \ N
200 & N 200
\\h
cesg \ \._ Ccso
™
i
100 100
10 1 0 v(V) 10-! ! 10 v(v)
Saturated switching times (NPN types) Saturated switching times (PNP types)
6.5276 6-5275
t 1117 ] {‘{,
(ps)é — Ve =30V (ps)e ] Tr
¢ heg =250 Yy ¢ [Vgc=30v
. 'Bl"lBZ . hFE=25°
U Ig; =-1g2
2 ! l // KN ts
><”b:" ML s — =T~ /
7 q N —
, \,>< N , T | ]
8 N 8 1 =Tt N\
R ~ s tr . =
4 4
\\ mifin
N \ d
2 \ 2 I \‘
% apr i
e
2 “ 6 8 2 4 58 2 4 68 10-1 2 ‘GB‘ 2 Lsa‘o 2 ‘6 8
10-! 1 10 I (A) -lc (A)
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EPITAXIAL-BASE NPN

. 2NB386
O oNg387
26388

POWER DARLINGTON TRANSISTORS

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

ABSOLUTE MAXIMUM RATINGS

2N6386 I 2N6387 | 2N6388

Veeo
GEV
CER

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Vgg = -1.5V)
Collector-emitter voltage (Rgg< 100Q)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)

Collector current

Collector peak current

Base current

Total power dissipation at T, < 25 °C
Storage temperature

Junction temperature

40V 60V 8ov
40V 60V 8oV
40V 60V 80V
40V 60V 8ov
5V 5V 5v
8A 10A 10A
15A
250mA
65W
-65to 150 °C
150 °C

INTERNAL SCHEMATIC DIAGRAM

oc
T T T
|
8 |
X
| . |
L ___} RI Tyn 10k
o 5e R2Typ. 1500

MECHANICAL DATA

Collector connected to tab.

15.8m

27m

102

— X s
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Dimensions in mm

c-o2 TO-220
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ING3BE

. \r i
| 2N63g7
..t 2ZN6388
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 1.92 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff Vee= 40V for 2N6386 0.3 [ mA
current (Vgg= -1.5V)| Vge= 60V for 2N6387 0.3 | mA
Vee= 80V for 2N6388 0.3 [ mA
Tease= 125°C
Vee= 40V for 2N6386 3 | mA
Vge= 60V  for 2N6387 3 [ mA
Vee= 80V for 2N6388 3 | mA
lceo Collector cutoff Vee= 40V  for 2N6386 1| mA
current (I3=0) Vee= 60V  for 2N6387 1 1mA
Vee= 80V for 2N6388 1| mA
lego Emitter-base Vegg= 5V 5 | mA
current (I = 0)
Vceo (sus)* Collector-emitter lc = 200 mA
sustaining voltage for 2N6386 (40 \"
(Ig=0) for 2N6387 |60 \%
for 2N6388 |80 \
Vcen susy™ Collector-emitter ic = 200 mA
sustaining voltage for 2N6386 {40 Vv
(Rge= 100 Q) for 2N6387 |60 Vv
for 2N6388 |80 \%
Vcev sus)” Collector-emitter Ilc = 200 mA
sustaining voltage for 2N6386 |40 Y
(Vge= -1.5V) for 2N6387 (60 \'
for 2N6388 |80 v
Vce sany*  Collector-emitter for 2N6386
saturation voltage Ilc =3A lg = 6mA 2|V
for 2N6387 and2N6388
Ic =5A Ig = 10mA 2V
for 2N6386
Ilc =8A lg = 80mA 3|V
for 2N6387 and2N6388
Ilc =10A lg =100mA 3|V
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2Nﬁ386

TN 2N6387
C Ll 2N6388
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
Vge* Base-emitter voltage | for 2N6386
Ilc =3A Vee= 3V 28 | V
for 2N6387 and2N6388
Ilc =5A Vee= 3V 28 | V
for 2N6386
|c =8A VCE= 3V 4.5 \'%
for 2N6387 and2N6388
Ic =10A V=3V 45 V
heg™ DC current gain for 2N6386
lc =3A Vee=3V® [1000 20000| —
for 2N6387 and2N6388
Ilc =5A Veg= 3V |1000 20000 —
for 2N6386
lc =8A ce= 3V [100 —
for 2N6387 and 2N6388
lc =10A V=3V (100 —
hye Small signal lc =1A
current gain Vee= 10V f = 1MHz|20 —
Vee= 10V f = 1kHz |1000 —
Ve* Paralled-diode for 2N6386
forward voltage lg =8A 41V
for 2N6387 and 2N6388
Ir =10A 4|V
Ccso Collector-base le =0 Veg= 10V
capacitance f = 1MHz 200 | pF
l,**  Second breakdown | Vge= 25V 2.6 A
collector current
Es/b Second breakdown L=12mH Rg= 100Q
energy Vge=-15V Ig = 45A |120 mJ

*

Pulsed: pulse duration

** Pulsed: 1s non repetitive pulse
For characteristic curves see BDX33/BDX34 series

= 300 ps, duty cycle =




2N6486 2N6489
2N6487 2N6490

AORIISEL EPITAXIAL-BASE NPN/PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors
mounted in Jedec TO-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

Vceo Collector-base voltage (1g = 0) 50V 70V 90V
Vcex  Collector-base voltage (Vgg = 1.5V; Rgg = 100) 50V 70V 90V
Vceo Collector-base voitage (Ig = 0) 40V 60V 80V
Vego Emitter-base voltage (Ic = 0) 5V
le Collector-current 15A
g Base-current 5A
Piot Total power dissipation at Teaee < 25 C 75W

Tease <25°C 1.8W
Tetg Storage temperature -65 to 150°C
T Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

C C
B8 8
PNP &, NPN ig

MECHANICAL DATA Dimensions in mm

ol sk
w PEEd]

asam
o TO-220

Collector connected to tab.
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3
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2N6486 2N6489
2N6487 2N6490
2N6488 2N6491

THERMAL DATA

F{th J-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 1.67
max 70

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
Iceo Collector-cutoff for 2N6486/89 Ve = 20V 1| mA
current (Ig = 0) for 2N6487/90 Ve = 30V 1 mA
for 2N6488/91 Ve = 40V 1| mA
lcex Collector-cutoff for 2N6486/89 Ve = 45V 05| mA
current (Vge=-1.5V| for 2N6487/90 V¢ = 65V 0.5 | mA
Rge = 100Q)) for 2N6488/91 Ve = 85V 0.5 | mA
Tease = 150°C
for 2N6486/89 Ve = 40V 5| mA
for 2N6487/90 Vg = 60V 5 mA
for 2N6488/91 Ve = 80V 5[ mA
lcer Collector-cutoff for 2N6486/89 Vce = 35V 0.5 | mA
current(Rge=100Q)| for 2N6487/90 Ve = 55V 0.5 | mA
for 2N6488/91 Ve = 75V 0.5 [ mA
leso Emitter-cutoff Vge = 5V 1| mA
current (Ic = 0)
Vceo sus)“Collector-emitter Ic = 200mA
sustaining voltage | for 2N6486/89 40 v
(Il =0) for 2N6487/90 60 %
for 2N6488/91 80 \%
Vcer (sus)* Collector-emitter | Ic = 200mA
sustaining voltage | for 2N6486/89 45 v
(Rge = 1009)) for 2N6487/90 65 \Y
for 2N6488/91 85 Vv
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[© 2N6486 2NG6489
.- ZN6487 2N6490
¢ ' 2N6488 2N6491

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions HVIin. Typ. Max.| Unit
Veex (sus)* Collector-emitter Ic = 200mA
sustaining voltage | for 2N6486/89 50 Y
(Vge = -1.5V, for 2N6487/90 70 v
Rge = 100Q) for 2N6488/91 90 \
Vce say® ‘Collector-emitter | Ic = 5A Ig = 0.5A 13| V
saturation voltage | Ic = 15A Ig = 5A 35( V
I Base-emitter lc = 5A Vce = 4V 13| V
voltage Ic = 15A Vee = 4V 35| V
hee” DC current gain lc = 5A Vee = 4V 20 150 | —
IC = 15A VCE = 4V 5 _
hte Small signal lc =1A Vce = 4V
current gain = 1MHz 5 —
Ic = 1A Vge = 4V
f = 1KHz 25 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
For PNP types voltage and current values are negative
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MULTIEPITAXIAL MESA NPN Sl 24

ADVANCE DATA

HIGH VOLTAGE POWER SWITCH

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

ABSOLUTE MAXIMUM RATINGS 2N6497 | 2N6498 | 2N6499

Vego  Collector-base voltage (Ig = 0) 350V { 400V I 450V
ceo Collector-emitter voltge (Ig = 0) 250V 300V 350V
eso Emitter-base voltage (I = 0) 6V

Collector current 5A
Collector peak current 10A
Base current 2A
Total power dissipation at Teye < 25°C 80W
Storage temperature -65to 150°C
Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to tab.
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THERMAL DATA

Rth Jcase

Thermal resistance junction-case

max

1.56

°C/W

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

Parameter Test conditions Min Typ. Max.|Unit
lcev Collector-cutoff for 2N6497
current Ve = 350V . 1| mA
(Vge=-1.5V) Veg =175V Teee = 100°C 10| mA
for 2N6498
Ve = 400V 1| mA
Vce =200V Teae = 100°C 10 | mA
for 2N6499
Ve = 450V . 1| mA
Vee =225V Tee =100°C 10 | mA
lego Emitter cutoff Vegg =6V 1| mA
current {I¢ = 0)
Vceo sus) Collector-emitter | Ic =25mA  for 2N6497 250 \
sustaining voltage for 2N6498 300 Vv
(lg =0) for 2N6499 350 Vv
heg* DC current gain le =25A Ve =10V 10 75| —
lc =56A Vee = 10V 3 -
Vet Collector-emitter | Ic =2.56A  lg =0.5A
saturation voltage for 2N6497 11V
for 2N6498 1.25| V
for 2N6499 1.5 V
lc =56A lg = 2A All types 5| V
ton Turn-on time lc =2.5A lg; = 0.56A 0.8 ws
|32='1A VCC=125V
1 Storage time lc =2.6A lg; = 0.5A 1.8 us
|52='1A VCC=125V
s Fall time lc =2.5A lg; = 0.5A 0.8| us
lgo =-1A Vee = 125V

* Pulsed: pulse duration = 300us, duty cycle = 1.5%
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Saturated switching characteristics Clamped reverse bias safe operating
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? SEE TEST CIRCUIT OF FIGURE 1
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Fig. 1 — Clamped Ej,, test circuit

40V

500 uH

TEST CONDITIONS:
sv=|-vgg|Z2v
lc/1p>4

g |-lgz |21

tp=adjusted for
nominal Ig
Rgg =adjusted for

la2

Vclamp
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"~ 2N6544
2N6545

MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

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

ABSOLUTE MAXIMUM RATINGS

2N6544 l 2N6545

Vees
Veex
Vceo
Veso
Ic
lem
Is
PKOI
Tstg

i

Collector-emitter voltage (Vge = 0)

(Clamped) Collector-emitter voltage (Vge = —5V)

Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)
Collector current

Collector peak current (t, = 10ms)
Base current

Total power dissipation at Tgase <25°C
Storage temperature

Junction temperature

650V 850V
350V 450V
300V 400V
oV
8A
16A
8A
125W
—65 10 200°C
200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connected to case

5/80

#20m%

$10

39 5"\)!
301
169
|
o

40-409
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Crtl o 2NG544
S0 2N6B45

R

THERMAL DATA

Rin jcase  Thermal resistance junction-case max. 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for2N6544 Ve = 650V 0.5 | mA
current (Vge = 0) for 2N6545 Ve = 850V 0.5 | mA
Tease = 100°C
for2N6544 Ve = 650V 25 | mA
for2N6545 Ve = 850V 2.5 | mA
lcer Collector cutoff Tease = 100°C
current (Rge=50Q) | for2N6544 Ve = 650V 3 | mA
for2N6545 Ve = 850V 3 | mA
leso Emitter cutoff Veg = 9V 1| mA
current (Ic = 0)
Vceo (sus)* Collector-emitter lc = 100mA
sustaining voltage | for 2N6544 300 \
(e =0) for 2N6545 400 \
Vcex sus) Collector-emitter Ic/le =5
sustaining voltage | L = 180uH
(clamped Egp) Vge = =5V
Tease = 100°C
Vclamp = rated VCEX (sus)
Ic = 4.5A
for 2N6544 350 \Y
for 2N6545 450 \"
Vclamp: rated VCEO (sus)—1 oov
for 2N6544 200 \Y
for 2N6545 300 \"
ls/o Second breakdown| t = 1 s (non repetitive) 0.2
collector current Vce = 100V
Es Second breakdown| L = 40uH 500 ud
energy Vge = —4V
HBE = 50Q)
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T 2N6544
11 2N6545

ST

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions EWin. Typ. Max.| Unit
hee* DC current gain Ic = 2.5A Vee = 3V 12 60 | —
lc = 5A Vee = 3V 7 35
Vce say” Collector-emitter | Ic = 5A ls=1A 15| V
saturation voltage | Ic = 8A lg = 2A 5|V
Tease = 100°C
Ic = 5A I =1A 25| V
Vee say” Base-emitter Ic = 5A Ig=1A 16| V
saturation voltage | T.,., = 100°C
lc = 5A lg=1A 16| V
fr Transition Ilc = 0.3A Vee = 10V
frequency f=1MHz 6 24 |MHz
Ccso Collector-base Ve = 10V le=0
capacitance f=1MHz 200 | pF
ton Turn-on time RESISTIVE LOAD 1| us
ts Storage time lc = 5A Ve =250V 4| us
lp1 = —lg2 = 1A
t Fall time 1| pus
INDUCTIVE LOAD
ts Storage time lc = 5A (pk) 4| us
|B1 =1A VBE = -5V
L = 180uH
Tease = 100°C
t; Fall time for 2N6544  V jamp =350V 0.9 [ us
for 2N6545  V jamp =450V

* Pulsed: pulse duration = 300us, duty cycle = 1.5%.
For characteristic curves see the BUW 35 type.
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MULTIEPITAXIAL MESA NPN -

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH

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

ABSOLUTE MAXIMUM RATINGS 2N6546 | 2N6547
Vces  Collector-emitter voltage (Vge = 0) 650V 850V
Veex  (Clamped) Collector-emitter voltage (Vge = —5V) 350V 450V
Veeo  Collector-emitter voltage (Ig = 0) 300V 400V
Veso  Emitter-base voltage (Ic = 0) A%

Ic Collector current 15A

lem Collector peak current 30A

Ig Base current 10A

Piot Total power dissipation at T, < 25°C 175W

Tetg Storage temperature —65 to 200°C
T; Junction temperature - 200°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

g7mar, 17

17max

$10

0™t

39,5mar

TO-3
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LT 2NB546
o1 2N6547

N R

THERMAL DATA

Rinjcase  Thermal resistance junction-case max. 1 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
Ices Collector cutoff for 2N6546 Ve = 650V 1| mA
: current (Vge = 0) for 2N6547 Ve = 850V 1] mA
Tease = 100°C
for 2N6546 Ve = 650V 4 [mA
for 2N6547 Ve = 850V 4 { mA
lcer Collector cutoff Tease = 100°C
current (Rge=50Q)| for 2N6546 Ve = 650V 5| mA
for 2N6547 Ve = 850V 5[ mA
leso Emitter cutoff Veg = 9V 1| mA

current (Ic = 0)

Veeo (sus)“Collector-emitter | Ic = 100mA
sustaining voltage | for 2N6546 300 \
(Is =0) for 2N6547 400 \"

VCEX (sus)* Collector-emitter Ic/IB =5
sustaining voltage | L = 180uH
(clamped Eg/g) Vge = -5V
Tease = 100°C
Veiamp = rated Veex (sus)

lc = 8A
for 2N6546 350 \
for 2N6547 450 Vv
Vclamp =rated VCEO (sus)—1 oov
Ic = 15A
for 2N6546 200 \
for 2N6547 300 \"
lssb Second breakdown | t = 1 s (non repetitive)
collector current Ve = 100V 0.2 A
Esp Second breakdown| L = 40uH 2 mJ
energy Vge = —4V
RBE = 500

822




2N63246

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain IC = 5A Vee = 2V 12 60 | —
IC = 10A VCE = 2V 6 30 -
Vee say” Collector-emitter Ilc = 10A Ig = 2A 15|V
saturation voltage | Ic = 15A Ig =3A 51V
Tease = 100°C
Ic = 10A Ig = 2A 25| V
Vee say” Base-emitter Ic = 10A lg = 2A 16| V
saturation voltage | T = 100°C
Ic = 10A Ig = 2A 16| V
fr Transition Ic = 0.5A Ve = 10V
frequency f=1MHz 6 24 (MHz
Cceo Collector-base Veg=10V Ig=0
capacitance f=1MHz 360 | pF
ton Turn-on time RESISTIVE LOAD 1] ps
ts Storage time Vee =250V g = 10A 4| us
Ig1 = —lg2 = 2A
t; Fall time 0.7 | us
INDUCTIVE LOAD
ts Storage time Ic = 10A (pk) 5| us
|B1 = 2A VBE = —5V
L = 180uH
Tease = 100°C
t; Fall time for 2N6546  Vgjamp = 350V 15| us
for 2N6547  Vgjamp = 450V

* Pulsed: pulse duration = 300us, duty cycle = 1.5%.
For characteristic curves see the BUW 45 type.
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L 2N6T02
MULTIEPITAXIAL PLANAR NPN

SWITCHING AND GENERAL PURPOSE

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

ABSOLUTE MAXIMUM RATINGS

Vcev Collector-emitter voltage (Vge =-1.5 V) 140 V
Vceo Collector-emitter voltage (Ig = 0) 90 VvV
Vego  Emitter-base voltate (Ic = 0) 7V
le Collector current 7 A
lem Collector peak current 0 A
Ig Base current 5 A
Piot Total power dissipation (T¢ase < 25°C) 50 W
Tstg Storage temperature -65t0 160 °C
T; Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM
B
3
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
1047 Lo
c’i 137,
/VQ; — . :
285 i :_:
p | ¢ -
Ji . 1.27)
17 ~ E
Py e e
:/ 32'!;;— osaz';sr L
£ c-0132 To-zzo
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max. 2.5 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff Vce = 140V 100 | HA
current Vce = 140V
(Vge =-1.5V) at Tease = 125°C 1| mA
leBo Emitter cutoff Vegg =7V 100 | uA
current (Ic = 0)
Vceogsus) Collector-emitter Ic = 100mA 20 \Y
sustaining voltage
“B =0)
Veegsat) - Collector-emitter lc =BA; Ig = 0.5A 08| V
saturation voltage le =7A; lg =0.7A 1.5 V
VgE(sat) - Base-emitter lc =5A; Ig =0.5A 15| Vv
saturation voltage
hee* DC current gain Ic =02A; Ve =2V 30 -
IC = 5A, VCE =2V 20 -
hee Small signal lc =05A; Ve =10V 4 40| —
current gain f=5MHz
fr Transition frequency lc =05A; V=10V 20 200 | MHz
f=5MHz
CcBo Collector base lg =0; Veg = 10V 50 150 | pF
capacitance = 100KHz
ls/b Second breakdown Vee =20V; t= 100 ms 25 A
1y Delay time Ic = 5A; lgy = 0.5A 0.1 Ms
t, Rise time Vee =70V 0.25| us
1 Storage time lc =5A; Ig; = -lgp= 0.5A 1] us
1, Fall time Vee =70V 05| s

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