






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































. 2N5301/2/3-2N4398/99-2N5745

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vge* Base-emitter Volage Ic=10A Vece =2V
for 2N5745, 2N5303 1.5 \Y
lc=15A Vee =2V
for 2N4398/99, 2N5301/2 1.7 Vv
Ic =20 A Vee =4V
for 2N5745, 2N5303 25 \
Ic=30A Vee =4V
for 2N4398/99, 2N5301/3 3 \Y
fr Transition Frequency lc=1A Vee =10V
f=1MHz
for 2N4398/99, 2N5301/2 4 MHz
for 2N5745, 2N5303 2 MHz
hte Small Signal Current Gain lc=1A Vee =10 A 40
f = 1KHz
t, Rise Time 1 us
ts Storage Time :/CC = 3|° v 1A lc=10A 2 us
t Fall Time B =T B2 T 1 us
* Pulsed : pulse duration = 300us, duty cycle < 2%.
For PNP types voltage and current values are negative.
Safe Operating Areas. DC Current Gain (NPN types).
G -5286 (;-52\'6
(LC) 2F1c Max PuLSEDFET puLSE OPERATION® ) e TI :
o IcMAX CONT. 5 ms N\ Tris ™ H 100us{ ]
. RN - 0 =
DC OFERATION —— N 3‘ . Tease=150°C t
0 < . 11 I
‘ s ! H'm\\ Vg2V
¢ A : ? 2
i 1 — T~~~
?[%FoR SINGLE NON i ] 10? sgee N N
REPETITIVE PULSE | 8
' e 12 6
===zt X : .
INS301/2N6398 ————»
i 1T 2 h\k\
. pN530312N575 N
10 2 o 6 8 2 4 6 8 ©
) 10 107 Vg (V) 0! 1 10 Ic(A)
Ly7 SGS-THOMSON 36
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2N5301/2/3-2N4398/99-2N5745

DC Current Gain (NPN types). DC Current Gain (PNP types).
©-5287 6-5281
hee hre I
2 ‘| i i
10 103 1l :
8
6 T
. Tease=150°C
%°C I Veg =10V
2 P ~N N
NN -
102 -55°C N 102 e
8 S
6
| X
N N
AN N\
AN AN
10 & 2 « 68 2 0
10-1 1 0 (A 10-" 1 10 -lc(A)
DC Current Gain (PNP types). Saturation Voltage (NPN types).
6-5288 6-5205
hee T 1‘!! 1 v
EERRNIY w
R
10° s — 8
1/
1/
2 /1
Yee=-10v VBE (sat) /
10? s 08 (hFijL 1 1
) /
AN M T
FE=10) {4
10 0 s |
10-1 3 0 -lc(a) 10- 1 10 Ic(A)
Collector-emitter Saturation Voltage (NPN types). Base-emitter Voltage (PNP types).
6-5193 \J 6 -5196
Vee(sat) il Vae
) )
12 3 VCE=4vI
\
By \. 25 I
N
0.8 2
24
15
J //
0.4 \ i 1 B
N N o5
] 0
10-2 10 1 g (a) 107! 1 10 Ic (A)
4/6
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2N5301/2/3-2N4398/99-2N5745

Collector-emitter Saturation Voltage (PNP types).

G- 5289
Vee(sat) !
) I 4.
L i
1.6
4
|
|
=
12 SA 10A: 20A 7T
\ [T
08
\\
0.4 N i
T
o
-2
10 10~ 1 -igla)

Base-emitter Saturation Voltage (PNP types).

65194
YBE (sat)
(v)
z ]
hee=10 1
15 I
/1 il
/
1
LA
ne
05
10-! 1 10 I (A)
Capacitances (PNP types).
6-5198
[ T T
(pF) l[ I
.
}
.
|
. |
\.,L_L[ c,
) “EBO
-\~~~~. ol
10° ~d
* ¢8O "
¢ N
4 \\
N
2
nz 2 4 68 2 4 6 8 2 4 6 8
10- 1 10 v(v)

SGS-THOMSON
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&1

Collector-emitter Saturation Voltage (PNP types).

6-5195
Veesan[ T
v) |
hFE=10
12
’ /
0.4
/1
P
o
[
10! 1 10 I (A)
Capacitances (NPN types).
6-5199
C
(pF)
.
.
2
CeBO
10% —
: —Ccso -
) |
N
2 T 3
L i
i |
,01 1 4 60 2 4 L 2 4
0-! 1 10 vi(v)
Turn-on Time (NPN types).
6-5203
- . -
ws) HENE R
i [l ! [RRRil i
Ly |
[ — sl ]
IL
- & -
N —
N ‘
Nt ] ic=sov
10-1 FE=
10-2
107 1 10 ¢ (A)
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2N5301/2/3-2N4398/99-2N5745

Turn-off Time (NPN types).

6-5202
t T H
(us) : 1
i i
10
Ec:aov
™ 't
~s FE=10
. — 181 <182
10-! 1 10 Ic(A)
Turn-off Time (PNP types).
G - 5201
t T T
(us) [ ! ! : i! ;
R i
P !
10 S aEEE :
s Veo=30V
cc=
N \’\\\ heg=10
! Ig1=-Ip2
t
N
~
1
10! 1 10 Ic(A)
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Turn-on Time (PNP types).
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30V
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w0t 1 0 1ctA)
SGS-THOMSON
MICROELECTRONICS




GS- M
Ly S¢S-THOMSON

2N5336/5337
2N5338/5339

HIGH CURRENT FAST SWITCHING APPLICATION

DESCRIPTION

The 2N5336, 2N5337, 2N5338 and 2N5339 are
silicon epitaxial planar NPN transistors in Jedec
TO-39 metal case.

They are intended for high current switching appli-
cations up to 5A.

ABSOLUTE MAXIMUM RATINGS

TO-39

INTERNAL SCHEMATIC DIAGRAM

C

NPN

S~ bBYY

Symbol Parameter 2N5336 2N5338 Unit
2N5337 2N5339

Veso Collector-base Voltage (Ig = 0) 80 100 \Y
Vceo Collector-emitter Voltage (Ig = 0) 80 100 \
Veso Emitter-base Voltage (Ic = 0) 6 \%
Ic Collector Current 5 A
lem Collector Peak Current 7 A
Ig Base Current 1 A
Piot Total Power Dissipation at Tams < 25 °C 1 w
Tease <25 °C 6 w
Tstg Storage Temperature — 65 to 200 °C
T; Junction Temperature 200 °C

December 1988

1/4
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2N5336/37/38/39

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 29.2 °C/W
Rin j-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icso Collector Cutoff Current for 2N5336 and 2N5337
(le =0) Ve =80V 10 HA
for 2N5338 and 2N5339
Veg =100 V 10 uA
lceo Collector Cutoff Current for 2N5336 and 2N5337
(Ig =0) Ve =75V 100 uA
for 2N5338 and 2N5339
Voe =90V 100 HA
lcex Collector Cutoff Current for 2N5336 and 2N5337
(VBE =—15 V) VCE =75V 10 HA
Vee =75V Tease = 150 °C 1 mA
for 2N5338 and 2N5339
Vee =90V 10 uA
Vce =90V Tcase = 150 °C 1 mA
Vceo(sus)* | Collector-emitter Sustaining Ic =50 mA
Voltage (Ig = 0) for 2N5336 and 2N5337 80 Vv
for 2N5338 and 2N5339 100 \
Vcesat)” | Collector-emitter Saturation lc=2A Ig =02A 0.7 \%
Voltage lc=5A lIg=05A 1.2 \%
VeE(sat)* | Base-emitter Saturation lc=2A Ig =02 A 12 \Y%
Voltage lc=5A Ig =05 A 1.8 Vv
hee* DC Current Gain lc=05A Vee =2V
for 2N5336 and 2N5337 30
for 2N5338 and 2N5339 60
lc=2A Veg =2V
for 2N5336 and 2N5337 30 120
for 2N5338 and 2N5339 60 240
lc=5A Vee =2V
for 2N5336 and 2N5337 20
for 2N5338 and 2N5339 40
fr Transition Frequency lc =05A Vee =10V 30 MHz
Ccso Collector-base Capacitance | Vcg =10V le =0
f =0.1 MHz 250 pF
ton Turn-on Time lc=2A Veec =40V 200 ns
Ig1 =02 A
ts Storage Time Ic=2A Veg =40 V 2 us
ts Fall Time Igy =—Igo =02 A 200 ns
* Pulsed : pulse duration = 300us, duty cycle = 1.5%.
2/4
"- SGS-THOMSON
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2N5336/37/38/39

Safe Operating Areas.
2692
le o I FFEIE 1 1
(a) & FIg MAX = SREL
2 . - et
I
1T P 3
& N
Py AN |
1l
Tr T
: DC OPERATION \
) DISSIPATION LIMITED
107 =
&
‘ 2N5336 1]
2N5337
2 | 2N5338
! 2N5339
107
T T ¢ s T« s
1 10 10 Veg (V)
Collector-emitter Saturation Voltage.
G-2689
Vee(sat [
W heg =10
06
04
0.2
Vv
Pl
T
0
1072 07 1 Ic(a)
Collector-base Capacitance.
G-2693
CcBo ]
(pF)
\
f=1MHZ
75
\
N
50
.
-
25
[ 25 50 75 VgV

&7

DC Current Gain.

G-2691 -
hrE T
Vce=2v
120
o
pad
80
40
0
107 107 1 I (a)

Base-emitter Saturation Voltage.

5-265(
Ic 8
(A) 1
heg=10
[
4
]
|
]
3
2 Il
’ I
1
I |
0 as 1

15 Vag(sat) (V)

Saturated Switching Characteristics.

G-2695
o, — : :
(ps) j heg=10
. Vec=40V
tp 210,
p =104
2 \‘~ =
h
1 L
.
4 \‘
) N
NI
" N
0 —
6 Ton =
.
2
.
10 4 6 L 2 4 6 8
107 1 I¢ (A)
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2N5336/37/38/39

Power Rating Chart.
G-2694
Prot T [T T I
(W) -1 T i
6
\\\
N
N
4 ‘\
2 N
N
N
0 50 100 150  Tease(°C)
Switching Time Test Circuit.
-11.6V  +40V
vce
+37V—— 620 20N
) 25uF
ov
L iopsk— 820
INPUT PULSE W0
trsy<10ns -3.3v
DUTY CYCLE=1% 5-2270
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SGS-THOMSON
MICROELECTRONICS

2N5415
2N5416

HIGH VOLTAGE TRANSISTORS

DESCRIPTION

The 2N5415, 2N5416 are high voltage silicon epi-
taxial planar transistors designed for use in consu-
mer and industrial line-operated applications. These
devices are particularly suited as drivers in high-vol-
tage low current inverters, switching and series re-

gulators.

TO-39

INTERNAL SCHEMATIC DIAGRAM

Cc
8
NP
P E
S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N5415 2N5416 Unit
Veeo Collector-base Voltage (Ig = 0) — 200 — 350 \%
Vceo Collector-emitter Voltage (Ig = 0) - 200 - 300 \%
Veso Emitter-base Voltage (Ic = 0) -4 -6 \
Ic Collector Current -1 A
Ig Base Current -05 A
Piot Total Power Dissipation at Tcase < 25 °C 10 w
Tamb < 50 °C 1 W
Tstg Storage Temperature - 65 to 200 °C
T Junction Temperature 200 °C
December 1988 1/3
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2N5415-2N5416

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 150 °C/W
ELECTRICAL CHARACTERISTICS (T.a5e = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current for 2N5415 Vcg =— 175V - 50 uA
(le =0) for 2N5416 Vcg =— 280V - 50 uA
lceo Collector Cutoff Current Ve =— 150 V —50 uA
(Is =0)
leso Emitter Cutoff Current for 2N5415 Vgg=-4V - 20 LA
(lc =0) for 2N5416 Vegg=—-6V -20 HA
Vceosus)* | Collector-emitter Sustaining | Ic =— 10 mA
Voltage (Ig =0) for 2N5415 - 200 \
for 2N5416 - 300 Vv
Vcer® Collector-emitter Sustaining lc =— 50 mA ~ 350 V;
Voltage (Ree =50 Q) for 2N5416
Vcesat)” | Collector-emitter Saturation lc=—50mA lg=—-5mA -25 Vi
Voltage
Vpe* Base-emitter Voltage lc=—50mA Vgg=—10V -15 \%
hee* DC Current Gain lc=—=50mA Vce=-10V
for 2N5415 30 150
for 2N5416 30 120
hte Small Signal Current Gain lc=—5mA Voe == 10 V 25
f=1KHz
fr Transition Frequency lc ==10 mA Ve =— 10V 15 MHz
f=5MHz
CcBo Collector-base Capacitance | Ig =0 Vog =— 10V 25 pF
f=1MHz
* Pulsed : pulse duration = 300us, duty cycle < 2%.
Safe Operating Areas. DC Current Gain.
G-40. 6-4027
leo¢ H hre ] |
(mA) & H Veg=-10V a8 ~—1§§:(c: L
2 PULSE OPERATION® N
102 5 Lic MAX CONT_EHINGS 5 l%‘;ss i
N N N —?gopss 100 &
b N\ /Sm,; \
= B0 5
| .. AN &
) | [1 50
[REPETIINE PULSE \
10 == 3 — Awn
4 A\
) N 55—
2 5016 \
' 4 b B 2 L‘glé“ 2 L) 0 2 4 68 4L 68 2 4 68
1 10 02 Vg N 10-3 10-2 10- -Ig (A
2/3
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2N5415-2N5416

Collector-emitter Saturation Voltage.

G-4028
~Vee(sat)| [ ]
) heg=10 1
.
Hose :
1 1 25°C- — U
e
05
Z "
0 il
4 6 2 4 B
10-3 10-2 01 i (A)
Transition Frequency.
G-4030
fr
(MHz)
>
75 -
A \
Y \
/ \
\
v
50
A
Veg=-0v
e =25°C
25 'case:
0
4 6 8 2 4 6 B 2 4
10-2 10 -le (W)

<7

Base-emitter Voltage.

3/3

6-4029
“Vae A1
w e i
pmnet
o=t
075 " i/
I A
=
v
\
05 H = H-H
r‘
55°C
25°C
125°C
0.25
VeE=-10
o 1
2 4L 68 L 68 4L 6 8
10-3 102 00 -l (A)
Switching Times.
G- 4031
[T
. t ) ‘ Ve =150V
HS: heg =10
2 =2 L |
) A
\
e X,
6
1
4
\
\~~ ts
2 .
ton \\k\
10- —
8
6
2 6 8 2
0 02 -lc mA)
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2N5629
2N6029

COMPLEMENTARY HIGH POWER TRANSISTORS

DESCRIPTION

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

INTERNAL SCHEMATIC DIAGRAMS

c c
B 8
PNP NPN €
5-6896 5-6897
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-emitter Voltage (Ig = 0) 100 \"
Veeo Collector-base Voltage (Ig = 0) 100 Vv
Veso Emitter-base Voltage (Ic = 0) 7 \
lc Collector Current 16 A
lem Collector Peak Current 20 A
g Base Current 5 A
Piot Total Power Dissipation at Tease < 25°C 200 w
Tstg Storage Temperature — 65 to 200 °C
T Junction Temeprature 200 °C
For PNP type voltage and current values are negative.
December 1988 1/5
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2N5629-2N6029

THERMAL DATA

| Rth j-case | Thermal Resistance Junction-case Maxl 0.875 ] °C/W

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Vce =50V 1 mA
(s =0)
leBo Emitter Cutoff Current Veg =7V 1 mA
(Ic =0)
lcso Collector Cutoff Current Ve = 100V 1 mA
(le =0)
Icev Collector-emitter Cutoff Vce = 100V 1 mA
Current (Vgg =— 1.5V) Vce = 100V Tecase = 150°C 5 mA
Vceosus)” | Collector-emitter Sustaining | Ic = 200mA 100 \'
Voltage (Ig = 0)
hee* DC Current Gain Ic =8A Ve =2V 25 100
lc = 16A Vce =2V 4
Vce(say”® | Collector-emitter Saturation Ic = 10A Ig = 1A 1 \%
Voltage lc =16A Ig =4A \
VBe(sat)” | Base-emitter Saturation Ic = 10A Ig = 1A 18 v
Voltage
Vge* Base-emitter Voltage lc =8A Ve =2V 15 \
fr Transition Frequency lc =1A Vee =20V 1 MHz
) f = 0.5MHz
Ccso Collector-base Capacitance | Vg = 10V lg =0
f =0.1MHz 500 pF
for 2N6029 1000 pF
hte Small Signal Current Gain Ic =4A Vce = 10V 15
f = 1KHz

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

Safe Operating Areas. DC Current Gain (NPN type).
G-529112 65284
o SEESE "ee [
(A)s = T T
. T
IcMAX PULSED *PULSE OPERATION -‘( | 103 .
T " ey o0ps | 111 Tease=180°C
o |cMAX CONT. 2&\4\'“ " ¢ e Il
! ¢ TS Y2V ]
6 IR \
. A} 25%C
2 2%
, ,I : ) - ] L ~ N
%FOR SINGLE NON 10 =
R REPETITIVE PULSE 8
P S e e e 6
o] Teases5'C . AN
. N : \
, AN
. I
; | N
,o_' z 4 6 8 2 4 6 8 2 4 68 10
1 10 10’ VegtV) 07! 1 0 Ic(a)
25 L3y SGS-THOMSON
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2N5629-2N6029

DC Current Gain (NPN type). DC Current Gain (PNP type).
6-5287 6-5281
hee hFE
103 103
8 T
6 }
. - Tcase=150"C
25°C I VCE=‘ v
N —
NN N
10? .Ise-(|- DR 102 Voe=-2Y
. S
. N\
3
AN
NN N
u\ \
10 2 A 2 < 68 2 10
10-1 1 0 A 10! 1 10 -lc(a)
DC Current Gain (PNP type). Collector-emitter Saturation Voltage (PNP type).
G -5288 6-5195
hFE VCE(sat) | I
)
10? 12 hFE=10|
|
Veg=-10V os ]/
10? u: I
/
NG 0.4 pi
N '/
10 0 i
10-! 1 10 -lc(A) 10-! 1 10 Ic (A)
Collector-emitter Saturation Voltage (NPN type). Collector-emitter Saturation Voltage (PNP type).
G- 5285
Vee(sat) y K
[ “YCE(sat)
i (v)
1.6 %
I =164 )
8A
2 i 12
‘ = 8A 16A
0.8 A\ o8 oAt I\
0.4 o AN
o
0 10-1 1 ig (A} 10-2 10-t 1 -Ig (A)
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2N5629-2N6029

Saturation Voltage (PNP type).

6-5205
v
(]
16
y/
é’l
12 1
/
VBE (fsaf)
(heg=10)
08 i ]’
T v,
lv:: L) /I
o Vee(aat 4
FE=10) «
R 7] |
107 1 10 Igta

Base-emitter Saturation Voltage (PNP type).
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/
/
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=+ |
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Capacitances (PNP type).
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1
s HF
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|| CeBo
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10 T :'r\
L]
CBO Pt
6 h"
. TS
N
2
102 1l
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10-1 1 10 v{V)
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Base-emitter Voltage (PNP type).
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Capacitances (NPN type).
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Turn-on Time (NPN type).
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2N5629-2N6029

Turn-off Time (NPN type).

6.5202
t
(us) -
10 —
Ve =30V
NNy hFE=10
. N '81 2182
T |
B 7
10! 1 10 Ic(A)
Turn-off Time (PNP type).
G -5201
t
(ms)
10 —i
MRl Vec=30v
\\ hgg=10
! Ig1=-Ig2
T ]
t
T~
10-! 1 10 1c(A)

Turn-on Time (PNP type).
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E_- SGS-THOMSON 2N5655
’l MICROELECTRONICS 2N5656-2N5657

HIGH VOLTAGE POWER TRANSISTORS

DESCRIPTION

The 2N5655, 2N5656 and 2N5657 are silicon epi-
taxial planar NPN transistors in Jedec TO-126 pla-
stic package. They are intended for use audio out-
put amplifiers, low current, high voltage converters
and AC line relays.

INTERNAL SCHEMATIC DIAGRAM

C
B8
E
- ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N5655(2N5656[2N5657| Unit
Veso Collector-base Voltage (Ig = 0) 275 325 375 \
Vceo Collector-emitter Voltage (Ig = 0) 250 300 350 \"
Vego Emitter-base Voltage (Ic = 0) 6 \'%
Ic Collector Current 0.5 A
lcm Collector Peak Current 1 A
Ig Base Current 0.25 A
Ptot Total Power Dissipation at Tcase < 25°C 20 W
Tstg Storage Temperature — 6510 150 °C
T; Junction Temperature 150 °C
December 1988 1/3
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2N5655-2N5656-2N5657

THERMAL DATA

( Rith j-case | Thermal Resistance Junction-case Max | 6.25 °C/W
ELECTRICAL CHARACTERISTICS (T,se = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current Vep =rated Vego 10 LA
(le =0)
Icev Collector Cutoff Current Vce =rated Veeo 0.1 mA
(Vee =— 1.5V) Tease = 100°C
for 2N5655 Ve = 150V 1 mA
for 2N5656  Vceg =200V 1 mA
for 2N5657  Vceg =250V 1 mA
Iceo Collector Cutoff Current for 2N5655 Vg =150V 0.1 mA
(Iz =0) for 2N5656 Vg = 200V 0.1 mA
for 2N5657  Vce =250V 0.1 mA
leso Emitter-base Current Veg =6V 10 A
(Ic =0)
V@Rryceo™® | Collector-emitter Breakdown | Ic = TmA for 2N5655 250 \
Voltage (Ig = 0) for 2N5656 300 \"
for 2N5657 350 \
Vceosus)® | Collector-emitter Sustaining | lc = 100mA for 2N5655 250 \'
Voltage L =50mH for 2N5656 300 Vv
for 2N5657 350 Vv
Vce(sa)” | Collector-emitter Saturation Ic =0.1A Ig = 10mA 1 \
Voltage lc =0.25A Ig = 25mA 25 \%
lc =0.5A Ig =0.1A 10 \%
Vge* Base-emitter Voltage lc =0.1V Vee =10V 1 \'
hee* DC Current Gain lc =50mA Vce =10V 25
Ic =0.1A Vce =10V '30 250
Ic =0.25A Vce =10V 15
lc =0.5A Vce = 10V 5
hte Small Signal Current Gain lc =0.1A Vce =10V 20
f = 1KHz
fr Transition Frequency lc =50mA Vce =10V 10 MHz
f = 10MHz
CcBo Collector-base Capacitance | Vgg =10V f = 100KHz 25 pF
* Pulsed : pulse duration = 300us, duty cycle < 1.5 %.
2/3
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2N5655-2N5656-2N5657

Safe Operating Areas. DC Current Gain.
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2N5671
2N5672

HIGH CURRENT FAST SWITCHING APPLICATIONS

DESCRIPTION

The 2N5671 and 2N5672 are silicon multiepitaxial
planar NPN transistors in Jedec TO-3 metal case.

They are especially intended for high current, fast

switching industrial applications.

TO-3

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter 2N5671 2N5672 Unit
Veso Collector-base Voltage (Ig = 0) 120 150 \
Vcex Collector-emitter Voltage (Vge =— 1.5V, Rge = 50Q) 120 150 \'
VceRr Collector-emitter Voltage (Rge < 50Q) 110 140 \
Vceo Collector-emitter Voltage (Ig = 0) 90 120 \
Veso Emitter-base Voltage (Ic = 0) 7 \

lc Collector Current 30 A

Ig Base Current 10 A

Piot Total Power Dissipation at Tcase < 25°C 140 w

Tstg Storage Temperature — 65 to 200 °C

T; Junction Temperature 200 °C
December 1988 1/3
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2N5671-2N5672

THERMAL DATA

l Rih j-case l Thermal Resistance Junction-case Max | 1.25 | °CNV7
ELECTRICAL CHARACTERISTICS (T.4se = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcev Collector Cutoff Current for 2N5671  Vce =110V 12 mA
(Vg =— 1.5V) for 2N5672  Vgeg = 135V 10 mA
Vce =100V Tgase = 150°C
for 2N5671 15 mA
for 2N5672 10 mA
lceo Collector Cutoff Current Vce =80V 10 mA
(Ils =0)
leBo Emitter Cutoff Current Veg =7V 10 mA
(lc =0)
Vcexsus)™ | Collector-emitter Sustaining | Ic = 200mA for 2N5671 120 \%
Voltage (Vge =— 1.5V for 2N5672 150 \
Rge =50Q)
Vcersus)” | Collector-emitter Sustaining | Ic = 200mA for 2N5671 110 \%
Voltage (Rge = 50Q) for 2N5672 140 \
Vceo(sus)* | Collector-emitter Sustaining | Ic = 200mA for 2N5671 90 \
Voltage (Ig = 0) for 2N5672 120 \"
Vcesay)® | Collector-emitter Saturation Ic = 15A Ig =1.2A 0.75 Vv
Voltage
VBe(sat)” | Base-emitter Saturation lc = 15A Ig =1.2A 1.5 \
Voltage
Vee* Base-emitter Voltage lc =15A Vce =5V 16 \'
hre* DC Current Gain lc =15A Vee =2V 20 100
Ic = 20A Vce =5V 20
fr Transistion Frequency lc =2A Vee =10V 50 MHz
CcBo Collector-base Capacitance | g =0 Ves =10V 900 pF
f=1MHz
ton Turn-on Time 0.5 us
te Storage Time :C =_1§'L} -1 2\;‘30 =30A 15 us
1 Fall Time BreTmeT 05 us
lsip*™ Second Breakdown Collector | Vgg =24V 58 A
Current Vce =45V 0.9 A
Esp Second Breakdown Energy Vgg =— 4V Rge =20Q 20 mJ
L = 180uH

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

2/3
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2N5671-2N5672

Safe Operating Areas. DC Transconductance.
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2N5679
2N5680

PNP SILICON TRANSISTORS

DESCRIPTION

The 2N5679 and 2N5680 are silicon epitaxial pla-
nar PNP transistors in Jedec TO-39 metal case in-
tended 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.

INTERNAL SCHEMATIC DIAGRAM

C
B
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N5679 2N5680 Unit
Vceo Collector-base Voltage (lg =0) - 100 - 120 \"
Vceo Collector-emitter Voltage (Ig = 0) -100 —-120 Vv
VeBo Emitter-base Voltage (Ic = 0) -4 \
o Collector Current -1 A
Ig Base Current -05 A
Ptot Total Power Dissipation at Tcase < 256°C 10 w
Tamb <25°C 1 W
Tstg Storage Temperature — 65 to 200 °C
T; Junction Temperature 200 °C
December 1988 12
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2N5679-2N5680

THERMAL DATA

Rtnj-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS (T..se = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current for 2N5679 Vg =— 100V -1 UA
(le =0) for 2N5680 V¢ =— 120V -1 pA
lcev Collector Cutoff Current for 2N5679  Vgg =— 100V -1 UA
(Vge =1.5) for 2N5680 Vg =— 120V -1 MA
Tease = 150°C
for 2N5679 Vg =— 100V -1 mA
for 2N5680 Vcg =— 120V -1 mA
lceo Collector Cutoff Current for 2N5679 Vg =- 70V - 10 uA
(ls =0) for 2N5680  Vce =-— 80V -10 UA
leso Emitter Cutoff Current Vgg =— 4V -1 uA
(Ic =0)
Vceo(sus)® | Collector-emitter Sustaining | lc =— 10mA
Voltage for 2N5679 - 100 Vv
(Ig = 0) for 2N5680 -120 Y
Veesay”™ | Collector-emitter Saturation | Ic =—250mA |g =— 25mA -06 \Y
Voltage lc =—500mA Ig =—-50mA -1 "
lc =— 1A Ig = — 200mA -2 Y
Vee* Base-emitter Voltage lc == 250mA Vcg =— 2V -1 Y
heg* DC Current Gain lc =—250mA Vg =—2V 40 150
lc =—1A Vee =— 2V 5
fr Transition Frequency lc =—100mA Vgg =— 10V 30 MHz
f = 10MHz
CcBo Collector-base Capacitance le =0 Ve =— 20V 50 pF
f=1MHz
hte Small Signal Current Gain lc =—0.2A Vce =— 1.5V 40
f = 1KHz
* Pulsed : pulse duration = 300us, duty cycle <2 %.
22 LNy SGS-THOMSON
Y/J vicrosiEcTRONICS
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{vs SGS-THOMSON 2N5681
Y icRoELECTRONIGS 2N5682

GENERAL PURPOSE TRANSISTORS

DESCRIPTION

The 2N5681 and 2N5682 are silicon epitaxial pla-
nar NPN transistors in Jedec TO-39 metal case in-
tended 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.

INTERNAL SCHEMATIC DIAGRAM

C
B
E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N5681 2N5682 Unit
Veeo Collector-base Voltage (I = 0) 100 120 \Y
Vceo Collector-emiter Voltage (Ig = 0) 100 120 \%
Veso Emitter-base Voltage (Ic = 0) 4 \Y
Ic Collector Current ’ 1 A
Is Base Current 0.5 A
Piot Total Power Dissipation at Tcase < 25°C 10 w
Tamb < 25°C 1 w
Tstg Storage Temperature — 65 to 200 °C
T; Junction Temperature 200 °C
December 1988 1/2
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2N5681-2N5682

THERMAL DATA

Rih j-case | Thermal Resistance Junction-case Max 17.5 °C/W
Rinj-amb | Thermal Resistance Junction-ambient Max 175 °C/W
ELECTRICAL CHARACTERISTICS(T4¢ = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cutoff Current for 2N5681 Veg = 100V 1 HA
(le =0) for 2N5682 Veg = 120V 1 uA
Icev Collector Cutoff Current for 2N5681 Vee = 100V 1 HA
(Vee =— 1.5V) for 2N5682 Ve = 120V 1 HA
case = 150°C
for 2N5681 Vce = 100V 1 mA
for 2N5682 Vce =120V 1 mA
Iceo Collector Cutoff Current for 2N5681 Vee = 70V 10 uA
(lg =0) for 2N5682 Ve =80V 10 HA
leso Emitter Cutoff Current Veg = 4V 1 LA
(Ic =0)
Vceosus)” | Collector-emitter Sustaining | Ic = 10mA
Voltage (Ig = 0) for 2N5681 100 Vv
for 2N5682 120 \'%
Vcesaty” | Collector-emitter Saturation Ic = 250mA Ig =25mA 0.6 \'
Voltage Ic =500mA Ig = 50mA 1 \
Ic =1A Ig =200mA 2 Vv
Vge* Base-emitter Voltage lc =250mA Vee =2V 1 \
hee* DC Current Gain Ic = 250mA Vee =2V 40 150
lc =1A Vce =2V 5
fr Transistion Frequency Ic =100mA VeE = 10V 30 MHz
f = 10MHz
CcBo Collector-base Capacitance | Ig =0 Vgp = 20V 50 pF
f = 1MHz
hte Small Signal Curent Gain lc =0.2A Vge = 1.5V 40
f = 1KHz
* Pulsed : pulse duration = 300 us, duty cycle <2 %.
22 L5y SGS-THOMSON
Y/ MicromLECTRONIGS
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2N5875-2N5876
2N5877-2N5878

SILICON HIGH POWER TRANSISTORS

DESCRIPTION

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 swit-
ching applications. The complementary PNP types
are the 2N5875 and 2N5876 respectively.

TO-3
INTERNAL SCHEMATIC DIAGRAMS
o C
B B
NP
P € NPN €
S- 6896 - 6By
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter NPN | 2N5877 2N5878 Unit
PNP | 2N5875 2N5876
Veeo Collector-base Voltage (Ig = 0) 60 80 \
Vceo Collector-emitter Voltage (Ig = 0) 60 80 Vv
VEso Emitter-base Voltage (Ic = 0) 5 \]
Ic Collector Current 10 A
lem Collector Peak Current 20 A
Ig Base Current 4 A
Piot Total Power Dissipation at T¢ase < 25°C 150 w
Tstg Storage Temperature — 65 to 200 °C
C T Junction Temperature 200 °C
* For PNP types voltage and current values are negative.
December 1988 1/5
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2N5875/6/7/8

THERMAL DATA

l Rin j-case | Thermal Resistance Junction-case

Max l

117

°C/W

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current for 2N5877/75 Vo = 60V 0.5 mA
(le =0) for 2N5878/76 Vcg = 80V 0.5 mA
lceo Collector Cutoff Current for 2N5877/75 Vge =30V 1 mA
(I =0) for 2N5878/76 Vg = 40V 1 mA
lcex Collector Cutoff Current for 2N5877/75 Vce = 60V 0.5 mA
(Vge =1.5V) for 2N5878/76 Vce = 80V 0.5 mA
Tcase = 150°C
for 2N5877/75 Vce = 60V 5 mA
for 2N5878/76 Vce = 80V 5 mA
lego Emitter Cutoff Current Veg =5V 1 mA
(Ilc =0)
Vceosus)* | Collector-emitter Sustaining | Ic = 200mA for 2N5877/75 60 \
Voltage (Ig = 0) for 2N5878/76 80 "
Vcesat)® | Collector-emitter Saturation | Ic = 5A Ig =0.5A 1 \Y
Voltage lc = 10A lg =2.5A 3 \
VBE(sat)* | Base-emitter Satuation I = 10A lc =2.5A 25 V;
Voltage
Vge* Base-emitter Voltage lc =4A Vce =4V 1.5 Vv
hre DC Current Gain Ic =4A Vce =4V 20 100
Ic = 10A Ve =4V 4
fr Transition Frequency Ic =0.5V Vce =10V 4 MHz
CcBo Collector-base Capacitance |Vcg =10V
f = 1MHz le =0
for 2N5877/2N5878 300 pF
for 2N5875/2N5876 500 pF
t Rise Time lc =4A Vee =30V 0.7 us
lg1 =0.4A
ts Storage Time Ic =4A Vce =30V 1 us
tf Fall Time g1 =—lg2 = 0.4A 0.8 us

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

2/5
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2N5875/6/7/8

Safe Operating Areas. DC Current Gain (NPN types). |
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2N5875/6/7/8

Collector-emitter Saturation Voltage (PNP types). Base-emitter Saturation Voltage (NPN types).
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2N5875/6/7/8

Saturated Switching Characteristics (PNP types).
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‘-_ SGS-THOMSON 2N5883/2N5885
Y/ sicroELECTRONICS 2N5884/2N5886

COMPLEMENTARY HIGH-POWER TRANSISTORS

DESCRIPTION

The 2N5885 and 2N5886 are silicon epitaxial-base
NPN power transistors in Jedec TO-3 metal case,
inted for power linear amplifiers and switching ap-
plications. The complementary PNP types are the
2N5883 and 2N5884.

TO-3
INTERNAL SCHEMATIC DIAGRAMS
C [o
8 8
PNP
NPN € £
5- bBY7/ S- 6896
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter PNP| 2N5883 2N5884 Unit
NPN| 2N5885 2N5886
Vceo Collector-emitter Voltage (Ig = 0) 60 80 \
Veso Collector-base Voltage (Ig = 0) . 60 80 \'
VeBo Emitter-base Voltage (Ic = 0) 5 \%
lc Collector Current 25 A
lem Collector Peak Current 50 A
Ig Base Current 7.5 A
Piot Total Power Dissipation at Tcase < 25°C 200 w
Tstq Storage Temperature — 65 to 200 °C
T Junction Temperature 200 °C
For PNP type voltage and current values are negative.
December 1988 1/5
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2N5883-2N5884-2N5885-2N5886

THERMAL DATA

I Rin j.casei Thermal Resistance Junction-case 0.875 °CNVJ
ELECTRICAL CHARACTERISTICS (T.,se = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector Cutoff Current for 2N5883/5885
(I =0) Vce =30V 2 mA
for 2N5884/5886
Vee =40V 2 mA
Icev Collector Cutoff Current Vce =rated Vceo 1 mA
(Vge =— 1.5V) case = 150°C
Vce =rated Vceo 10 mA
lceo Collector Cutoff Current Ves = rated Veso 1 mA
(le =0)
leso Emitter Cutoff Current Veg =5V 1 mA
(Ic =0)
Vceo(sus)” | Collector-emitter Sustaining | Ic = 200mA
Voltage (Ig = 0) for 2N5883/5885 60 \
for 2N5884/5886 80 Vv
hee* DC Current Gain lc =3A Vee =4V 35
Ic =10A Vce =4V 20 100
lc = 25A Vce =4V 4
Vcesat)® | Collector-emitter Saturation |lc = 15A Ig = 1.5A 1 \
Voltage Ic = 25A lg = 6.25A 4 \
VeE(saty* | Base-emitter Saturation Ic = 25A s = 6.25A 25 v
Voltage
Vee* Base-emitter Voltage lc = 10A Vce =4V 1.5 \%
fr Transistion Frequency lc=1A Vce =10V f=1MHz 4 MHz
Ccso Collector Base Capacitance |Veg =10V g =0 f=1MHz 500 pF
for PNP types 1000 pF
hte Small-signal Current lc =3A V¢g =4V f = 1KHz 20
tr Rise Time 0.7 us
- Vee =30V Ic = 10A
ts Storage Time lgq =— lgo = 1A 1 us
te Fall Time 0.8 us
* Pulsed : pulse duration = 300us, duty cycle <2 %.
For PNP type voltage and current values are negative.
2/5
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2N5883-2N5884-2N5885-2N5886

Safe Operating Areas.
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2N5883-2N5884-2N5885-2N5886

Collector-emitter Saturation Voltage (PNP types).
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Base-emitter Voltage (PNP types).
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2N5883-2N5884-2N5885-2N5886

Turn-off Time (NPN types).
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57 SGS-THOMSON

MICROELECTRONICS

2N6032
2N6033

HIGH CURRENT HIGH SPEED HIGH POWER TRANSISTORS

DESCRIPTION

The 2N 6032 and 2N 6033 are silicon multiepitaxial
planar NPN transistors in modified Jedec TO-3 me-

tal case.

They have high current, high power handling capa-
bility, fast switching speed and are intended for use
in switching and linear applications in military and
industrial equipment.

INTERNAL SCHEMATIC DIAGRAM

NPN

5- 6BY/

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter 2N6032 2N6033 Unit
Vceo Collector-base Voltage (I = 0) 120 150 Vv
Vcex Collector-emitter Voltage (Vge =— 1.5V, Rge =50Q) 120 150 \
Vcer Collector-emitter Voltage (Rge = 50Q) 110 140 \
Vceo Collector-emiter Voltage (Ig = 0) 90 120 Vv
Veso Emitter-base Voltage (Ic = 0) 7 7 Vv

Ic Collector Current 50 40 A

Ig Base Current 10 A

Piot Total Power Dissipation at Tcase < 25°C 140 w

Tstg Storage Temperature — 65 to 200 °C

T; Junction Temperature 200 °C
December 1988 1/4
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2N6032-2N6033

THERMAL DATA

I Rith j-case | Thermal Resistance Junction-case Max | 1.25 °C/W

ELECTRICAL CHARACTERISTICS (T 45 = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcev Collector Cutoff Current for 2N6032
(Vee =— 1.5V) Vee =110V 12 mA
Vce =100V Tcase = 150°C 15 mA
for 2N6033
Vce =135V 10 mA
Vce =100V Tgase = 150°C 10 mA
lceo Collector Cutoff Current Vee = 80V 10 mA
(Is =0)
leBo Emitter Cutoff Current Veg =7V 10 mA
(Ilc =0)
Veexsus)* | Collector-emitter Sustaining | Ic =200mA
Voltage (Vge =— 1.5V, for 2N6032 120 \'
Rge =50Q, L = 2mH) for 2N6033 150 Vv
Vcersus)” | Collector-emitter Sustaining | Ic =200mA
Voltage for 2N6032 110 Vv
(Rge =50Q, L = 15mH) for 2N6033 140 Vv
Vceo(sus)* | Collector-emitter Sustaining | Ic = 200mA
Voltage (g =0) for 2N6032 90 \
for 2N6033 120 \Y
Vcesan)® | Collector-emitter Saturation | for 2N6032
Voltage lc =50A Ig =5A 1.3 \)
for 2N6033
Ic = 40A lg =4A 1 Vv
VeEe(sat)” | Base-emitter Saturation for 2N6032
Voltage lc =50A Ig =5A 2 \'
for 2N6033
Ic = 40A g =4A 2 \
Vee* Base-emitter Voltage for 2N6032
lc = 50A Vee =2V 2 Y
for 2N6033
lc = 40A Vce =2V 2 Vv
hee* DC Current Gain for 2N6032
lc =50A Vce =26V 10 50 \
for 2N6033
Ic = 40A Vce =2V 10 50 \
hte Small-signal Current Gain Ic =2A Vee =10V 10
f=5MHz
Cceo Collector-base Capacitance | Ig =0 Vgg =10V 800 pF
f=1MHz
24 (37 SGS-THOMSON
Y/ WicRoELECTRONICS
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2N6032-2N6033

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
t Rise Time for 2N6032 1 us
Ic =50A Vce =30V
) lg1 =—1lg2 =5A
t Storage Time 15 s
s 9 for 2N6033 "
t Fall Time lc = 40A Voo =30V 05 | us
Ig1 =—lg2 =4A
ls/p*™* Second Breakdown Collector | Vcg = 24V 58 A
Current Vce =40V 0.9 A
Esib Second Breakdown Energy Vgg =— 4V _
L =310|.1H RBE =5Q 62 mJ
* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %.
** Pulsed : 1 s non repetitive pulse.
Safe Operating Areas. DC Current Gain.
I 6-2696 G -2698
TR = == a s e e s B8 T T T T[T TTITT
(f)::ﬁ[_wmss QPERATION {fi——t—-1-tti hre 2 = ll
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Ims b, NWIY 1o max condd
s NN e [
0 | 500ps WA | - 2n6033 || \
[ ey e
3 -1 \! + e 60 \\
. |DC_ OPERATION | Awy ;
HHHH 1+ i "\
" 1
| R e o \
L
3 AV m“
N 20
: 2NG032 |
» 2N6033 I |
10 0
2 4 6 8 2 4 68 2 4 68
1 10 10° Veg (V) 107 1 10 Ic (A)
Collector-emitter Saturation Voltage. Collector-emitter Saturation Voltage.
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VeE(sat)s VeE(sat) |
v s V) \
‘ \
, heg=10 16
! |
! 8
3 12
“ \ Tc =40A
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2 5 N\
/ 08 304 O
IO“, o \ ™
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2 A =
102 I
2 4 € 6 2 “ 6 8
1 10 Ic (A) 0 1 2 3 Ig (A)
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2N6032-2N6033

Base-emitter Saturation Voltage. Collector-base Capacitance.
G- 2699 G-2702
VBE(sat) T T Ccso
i\ hee <0 1 (pF)
" i 1000 \
’ /
/ \
1 800 N
N
09 v A
! 600 ~
> B
0.8
// 400
07
200
06
05 : . . 5
' 10 Ic (A) 0 4 8 12 16 20 Ve (V)
Saturated Switching Characteristics. Power Rating Chart.
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N 1] Prot T 7 T
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15 N 120
N,
N 100
N .
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05 : e 40
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SGS-THOMSON
MICROELEGTRONICS

2N6034/35/36
2N6037/38/39

MEDIUM POWER DARLINGTONS

DESCRIPTION

The 2N6037,

2N6038 and 2N6039 are silicon epi-

taxial-base NPN power transistors in monolithic
Darlington configuration and are mounted in Jedec
TO-126 plastic package.

The complementary PNP types are the 2N6034,
2N6035 and 2N6036 respectively.

INTERNAL

SCHEMATIC DIAGRAMS

TO-126

NPN

PNP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter NPN_|2N6037/2NG038l2N038| UM
Veso Collector-base Voltage (Ig = 0) 40 60 80 \
Vceo Colletor-emitter Voltage (Ig = 0) 40 60 80 \
VeBo Emitter-base Voltage (Ic = 0) 5 \)

Ic Collector Current 4 A

lem Collector Peak Current 8 A

Is Base Current 100 mA
Piot Total Power Dissipation at T¢ase < 25°C 40 w
Tstg Storage Temperature - 65 to 150 °C
T; Junction Temperature 150 °C

January 1989
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2N6034/35/37-2N6037/38/39

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 3.12 °C/W
Ritn j-amb | Thermal Resistance Junction-ambient Max 83.3 °C/W
ELECTRICAL CHARACTERISTICS (Tase = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcso Collector Cuttoff Current for 2N6034/37 Vce =40V 100 uA
(le =0) for 2N6035/38 Vce =60V 100 wA
for 2N6036/39 Vce =80V 100 HA
lceo Collector Cutoff Current for 2N6034/37 Ve =40V 100 uA
(lg =0) for 2N6035/38 Ve =60V 100 HA
for 2N6036/39 Vce =80V 100 HA
lcex Collector Cutoff Current for 2N6034/37 Vg =40V 0.1 mA
(Ves =1.5V) for 2N6035/38 Ve = 60V 0.1 mA
for 2N6036/39 Ve =80V 0.1 mA
Tease = 125°C
for 2N6034/37 Ve =40V 0.5 mA
for 2N6035/38 Ve =60V 0.5 mA
for 2N6036/39 V¢ =80V 0.5 mA
leso Emitter Cutoff Current Veg =5V 2 mA
(lc=0)
Vceo(sus)* | Collector-emitter Sustaining | Ic = 100mA for 2N6034/37| 40 \
Voltage (Ig =0) for 2N6035/38| 60 \
for 2N6036/39( 80 \"
Vcesaty® | Collector-emitter Saturation Ic =2A Ig = 8mA 2 \
Voltage Ic =4A Ig = 40mA 3 \
VeEe(sat)” | Base-emitter Saturation Ic = 4A Ig =40mA 4 \
Voltage
Vge* Base-emitter Voltage lc =2A Vece =3V 2.8 \Y
hre* DC Current Gain Ic =0.5A Vce =3V 500
lc =2A Veg =3V 750 15000
Ic =4A Vce =3V 100
hte Small Signal Current Gain lc =0.75A Vce = 10V 25
f = 1MHz
Ccro Collector-base Capacitance | Vgg = 10V lg =0 (")100
f=1MHz
Pulsed : pulse duration = 300ps, duty cycle < 1.5%.
( ») for PNP types 200pF.
2/4 LNy SGS-THOMSON
Y/ vicrorLEcTRONICS

1132




2N6034/35/36-2N6037/38/39

Safe Operating Areas.
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2N6034/35/37-2N6037/38/39

Saturated Switching Characteristics (NPN). Collector-emitter Saturation Voltage (PNP).
2750
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2N6042
2N6045

GENERAL PURPOSE

DESCRIPTION

The 2N6045 is a silicon epitaxial-base NPN transis-
tor in monolithic Darlington configuration and is
mounted in Jedec TO-220 plastic package. It is in-
tended for use in power linear and switching appli-
cations. The complementary PNP type is the
2N6042.

TO-220
INTERNAL SCHEMATIC DIAGRAMS
¢ c
8 B
PNP £ NPN €
S-1036/1 S$-1037/1
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage 100 \Y,
Vceo Collector-emitter Voltage 100 \Y)
e Collector Current 12 A
lem Collector Peak Current 15 A
s Base Current 0.2 A
Piot Total Power Dissipation at Tgase < 25 °C 80 w
Tstg Storage Temperature — 65 to 150 °C
T Junction Temperature 150 °C
For PNP type voltage and current values are negative.
December 1988 1/2
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2N6042-2N6045

THERMAL DATA

l Rih j-case I Thermal Resistance Junction-case 1.56 °C/W—]
ELECTRICAL CHARACTERISTICS (Tsse = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
leBo Emitter Cutoff Current Veg =6V 2 mA
(Ic =0)
Iceo Collector Cutoff Current Vge =100 V 20 A
(Is =0)
Vceosus)* | Collector-emitter Sustaining Ic =100 mA 100 v
Voltage
Vcesat)® | Collector-emitter Saturation | Ic =3 A Ig =12 mA 2 Y
Voltage lc=8A lg =80 mA 4 \'
VBE(sat)” | Base-emitter Saturation Ic=8A Is =80 MA 45 v
Voltage
Vee(on)* | Base-emitter Voltage Ilc=4A Vee =4V 2.8 \%
hee DC Current Gain lc=3A Vee =4V 1000 20000
Ic=8A Vee =4V 100
hte Small Signal Current Gain lc =3A Voe =4 V 4
f=1MHz
Cceo Collector-base Capacitance Vog =10V f=0.1 MHz 300 pF
(le =0)

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

2/2
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2N6050/51/52
2N6057/58/59

COMPLEMENTARY DARLINGTON

s HIGH GAIN
s HIGH CURRENT
= HIGH DISSIPATION

DESCRIPTION

The 2N6050, 2N6051 and 2N6052 are silicon epi-
taxial base PNP transistors in monolithic Darlington
configuration mounted in Jedec TO-3 metal case.

They are intended for use in power linear and low

nae: € I TO-3
frequency switching applications.
The complementary NPN types are the 2N6057,
2N6058 and 2N6059 respectively.
INTERNAL SCHEMATIC DIAGRAM
C C
B8 8
N?N € fNP £
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter PNP | 2N6050 | 2N6051 | 2N6052 | Unit
NPN 2N6057 | 2N6058 | 2N6059
Vceo | Collector-base Voltage (Ig = 0) 60 80 100 \Y
Veex Collector-emitter Voltage (Vgg =— 1.5V) 60 80 100 \
Vceo Collector-emitter Voltage (Ig = 0) 60 80 100 \)
VEBO Emitter-base Voltage (Ic =0) 5 \Y
o Collector Current 12 A
lem Collector Peak Current 20 A
Ig Base Current 0.2 mA
Piot Total Dissipation at T, < 25°C 150 w
Tstg Storage Temperature — 65 to 200 °C
T; Max. Operating Junction Temperature 200 °C

For PNP types voltage and current value are negative.

February 1989
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2N6050/51/52 - 2N6057/58/59

THERMAL DATA

| Rthj-case | Thermal Resistance Junction-case max

°C/W

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcex Collector Cutoff Current | Voe = VeexVee =— 1.5V 500 uA
Vee = VeexVee =— 1.5V T, = 150°C 5 mA
lceo Collector Cutoff Current | Vgg =30V for 2N6050/57 1 mA
(lg =0) Vce =40V for 2N6051/58 1 mA
Vce =50V for 2N6052/59 1 mA
leso Emitter Cutoff Current Veg =5V 2 mA
(Ic =0)
Vceosus)®| Collector-emitter Ic =0.1A for 2N6050/57 60 \%
Sustaining Voltage for 2N6051/58 80 \
for 2N6052/59 100 \
Vcesaty* | Collector-emitter lc =6A Ig = 24mA 2 \%
Saturation Voltage Ilc =12A  |g = 120mA 3 Vv
VBE(sat)” | Base-emitter Saturation | Ic =12A Iz = 120mA 4 Vv
Voltage
VBE(on)* | Base-emitter Voltage lc =6A Vee =3V 2.8 \
heg* DC Current Gain Ic =6A Vce =3V 750
lc =12A  Vgg =3V 100
fr Transition Frequency Ic =5A Veg =3V f =1MHz 4 MHz

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

2/2
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MICROELECTRONICS

2N6053
2N6055

COMPLEMENTARY POWER DARLINGTON

DESCRIPTION

The 2N6053 is a silicon epitaxial base PNP transis-
tor in monolithic Darlington configuration and are
mounted in Jedec TO-3 metal case. They are inten-
ded for use in power linear and switching applica-

tions.

The complementary NPN type is the 2N6055.

TO-3
INTERNAL SCHEMATIC DIAGRAM
C C
8 B
NPN PNP
[ E
5- bBY/ §- 6896
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter PNP 2N6053 Unit
NPN 2N6055
Vceo | Collector-base Voltage (Ig = 0) 60 \Y
Vceo | Collector-emitter Voltage (Ig = 0) 60 Vv
Veso Emitter-base Voltage (Ic =0) 5 \Y,
Ic Collector Current 8 A
lem Collector Peak Current 16 A
Ig Base Current 120 mA
Ptot Total Dissipation at T, < 25°C 100 w
Tstg Storage Temperature — 65 to 200 °C
T; Max. Operating Junction Temperature 200 °C
For PNP type voltage and current values are negative.
February 1989 1/2
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2N6053/55

THERMAL DATA

lij.case | Thermal Resistance Junction-case max 1.75 °C/W
ELECTRICAL CHARACTERISTICS (T a5 = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcex Collector Cutoff Current Vce =60V Vgg =— 1.5V 500 uA
Vce =60V Vg == 1.5V T = 150°C 5 mA
Iceo Collector Cutoff Current Vce =30V 0.5 mA
(ls =0)
leso Emitter Cutoff Current Veg =5V 2 mA
(Ic =0)
Vceosus)”| Collector-emitter lc = 100mA 60 "
Sustaining Voltage
Vce(sa)*| Collector-emitter lc =4A Ig = 16mA 2 Vv
saturation Voltage Ilc =8A Ig = 80mA 3 \
VBe(sat)*| Base-emitter Saturation lc =8A Ig = 80mA 4 \Y
Voltage
VBE(on)* | Base-emitter Voltage Ic = 4A Vee =3V 2.8 \
hee* | DC Current Gain lc =4A  Vce =3V 750 18K
lc =8A Vce =3V 100
fr Transition Frequency lc =3A Vce =3V f = 1MHz 4 MHz
Cebo Collector-base Veg =10V g =0 =1MHz
Capacitance for NPN Type 200 pF
for PNP Type 300 pF

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

2/2
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2N6107/09/11
2N6288/90/92

GENERAL PURPOSE COMPLEMENTARY PAIRS

DESCRIPTION

The 2N6107, 2N6109, 2N6111, 2N6288, 2N6290
and 2N6292 are epitaxial-base silicon transistors in
Jedec TO-220 plastic package. They are intended
for a wide variety of medium power switching and li-
near applications.

The PNP types are the 2N6107, 2N6109, 2N6111
and their complementary NPN types are the
2N6292, 2N6290 and 2N6288 respectively.

TO-220
INTERNAL SCHEMATIC DIAGRAMS
C o
B8 B
NPN € PNP €

S- bBY7

5~ 6896

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter PNP |2N6107 [2N6109 | 2N6111 Unit
NPN |2N6292 | 2N6290 | 2N6288
Veeo Collector-base Voltage (Ig = 0) 80 60 40 Vv
Veex Collector-emitter Voltage (Rge = 100 Q) 80 60 40 \Y
Vceo Collector-emitter Voltage (lg = 0) 70 50 30 \"
VEeso Emitter-base Voltage (Ic = 0) 5 \
lc Collector Current 7 A
Ig Base Current 3 A
Piot Total Power Dissipation at Tcase < 25 °C 40 w
Tsig Storage Temperature —65to 150 °C
T Junction Temperature 150 °C

For PNP devices voitage and current values are negative.

December 1988
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2N6107/09/11-2N6288/90/92

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 3.12 °C/W
Rih j-amb Thermal Resistance Junction-ambient Max 70 °C/W
ELECTRICAL CHARACTERISTICS (T;ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icex Collector Cutoff Vce= 40V for 2N6111/2N6288 0.1 mA
Current Vce= 60V for 2N6109/2N6290 0.1 mA
(Vee =—15V) | Vcg= 80V for 2N6107/2N6292 0.1 mA
Tc= 150°C
Vcg= 30V for 2N6111/2N6288 2 mA
Vce= 50V for 2N6109/2N6290 2 mA
Vce= 70V for 2N6107/2N6292 2 mA
Iceo Collector Cutoff Vce= 20V for 2N6111/2N6288 1 mA
Current (Ig =0) Vce= 40V for 2N6109/2N6290 1 mA
Vce= 60V for 2N6107/2N6292 1 mA
leso Emitter Cutoff Veg =5V 1 mA
Current (Ic =0)
Vceo(sus)® | Collector Emitter | Ic =0.1 A for 2N6111/2N6288 30 \
Sustaining Voltage for 2N6109/2N6290 50 \"
for 2N6107/2N6292 70 \"
Vceresus)” | Collector Emitter | Ic =0.1 A Rge = 100 ohm
Sustaining Voltage for 2N6111/2N6288 40 Vv
for 2N6109/2N6290 60 \"
for 2N6107/2N6292 80 Y
Vce(saty® | Collector-emitter lc=2A 1lg=02A for2N6111/2N6288 1 Vv
Saturation Voltage| Ic =2.5 Alg =0.25 Afor 2N6109/2N6290 1 \
lc=3A Ig=03A for2N6107/2N6292 1 Vv
lc=7A Ig=3A 3.5 Vv
VBE(on)* | Base-emitter lc=2A Vce =4 A for2N6111/2N6288 1.5 \
Voltage Ilc =25 AVce =4 A for2N6109/2N6290 1.5 \"
lc =3A Vce =4A for2N6107/2N6292 15 Vv
lc=7A Vge=4A . 3 \%
heg* DC Current Gain | Ic =2 A Vge =4 A for2N6111/2N6288| 30 150
lc =25 AVce =4 A for2N6109/2N6290| 30 150
lc =3 A Vce =4 A for2N6107/2N6292| 30 150
lc=7A Vce=4A 2.3
hte Small Signal lc =05A Vce =4V {=50KHz 20
Current Gain
fr Transition lc =05 A Vgcge =4V for NPN Types 10 MHz
Frequency lc =05 A Vge =4V for PNP Types 4 MHz
Ccbo Collector-base Veg =10V =1 MHz 250 pF
Capacitance

* Pulsed : pulse duration = 300us, duty cycle = 1.5 %.
For PNP types voltage and current values are negative.
For characteristic curves see the BD533 (NPN) and BD534 (PNP) series.

2/2
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2N6121/22/23
2N6124/25/26

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

DESCRIPTION

The 2N6121, 2N6122 and 2N6123 are silicon epi-
taxial-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 2N6124,

2N6125 and 6126 respectively.

TO-220
INTERNAL SCHEMATIC DIAGRAMS
C C
B B
PNP NPN
5-6896 5-6897
ABSOLUTE MAXIMUM RATINGS
NPN [2N6121|2N6122{2N6123 .
Symbol Parameter PNP* |2N6124[2N6125]2N6126] UMt
Vceo Collector-base Voltage (I = 0) 45 60 80 Vv
Vces Collector-emitter Voltage (Vge = 0) 45 60 80 \Y
Veceo Collector-emitter Voltage (Ig = 0) 45 60 80 \
VeBso Emitter-base Voltage (I¢ =0) 5 \
lc Collector Current A
lem Collector Peak Current 7 A
Is Base Current 1 A
Piot Total Power Dissipation at Tcase < 25 °C 40 w
Tstg Storage Temperature —65to 150 °C
Tj Junction Temperature 150 °C
For PNP type voltage and current values are negative.
December 1988 1/5
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2N6121/22/23/24/25/26

THERMAL DATA

Rthj-case | Thermal Resistance Junction-case Max 3.12 °C/W
Rin j-amp | Thermal Resistance Junction-ambient Max 70 °C/W
ELECTRICAL CHARACTERISTICS (T .se = 25 °C unless otherwise specified) '
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lceo Collector cutoff Current for 2N6121/24 Vg =45V 100 uA
(le =0) for 2N6122/25 Vg =60 V 100 HA
for 2N6123/26 Vcg =80 V 100 uA
lcex Collector cutoff Current for 2N6121/24 Vg =45V 100 HA
(Vee == 15V) for 2N6122/25 Vg =60 V 100 UA
for 2N6123/26 Vcg =80 V 100 HA
Toase = 125 °C
for 2N6121/24 Veg =45V 2 pA
for 2N6122/25 Vg =60 V 2 uA
for 2N6123/26 Vcg =80 V 2 uA
Iceo Collector cutoff Current for 2N6121/24 Vge =45V 1 mA
(ls =0) for 2N6122/25 Vg =60 V 1 mA
for 2N6123/26 Vce =80 V 1 mA
lepo Emitter cutoff Current Veg =5V 1 mA
(Ic =0)
Vceosus)” | Collector-emitter Sustaining for 2N6121/24 45 \
Voltage Ic =100 mA for 2N6122/25 60 \
(I = 0) for 2N6123/26 80 Vv
Vcesaty” | Collector-emitter Saturation lc=15A Ig =0.15 A 0.6 \%
Voltage lc=4A Ig=1A 1.4 \
Vge* Base-emitter Voltage lc=15A Vee =2V 1.2 \%
hee* DC Current Gain lc =15A Vee =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
hte Small Signal Current Gain Ilc=1A Veg =4 V 25
f=1 MHz CE )
* Pulsed : pulse duration = 300us, duty cycle =1.5 %..
For PNP types voltage and current values are negative.
25 L5y SGS-THOMSON
Y/ icroELECTRONICS
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2N6121/22/23/24/25/26

Safe Operating Areas.
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2N6121/22/23/24/25/26

Base-emitter Saturation Voltage (NPN types).
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Base-emitter Saturation Voltage (PNP types).
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2N6121/22/23/24/25/26

Saturated Switching Characteristics (NPN types).
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(N7 SGS-THOMSON 2N6282/83/84
YJ icroELECTRONICS 2N6285/86/87

COMPLEMENTARY POWER DARLINGTONS

DESCRIPTION

The 2N6282, 2N6283 and 2N6284 and the comple-
mentary PNP types 2N6285, 2N6286, 2N6287 are
epitaxial-base silicon transistors in monolithic Dar-
lington configuration in Jedec TO-3 metal Case.
They are intended for general-purpose amplifier and
low-frequency switching applications.

TO-3

INTERNAL SCHEMATIC DIAGRAMS

NPN PNP
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter PNP |2N6282(2N6283|2N6284 Unit
NPN [2N6285/2N6286|2N6287
Vceo Collector-emitter Voltage (Ig = 0) 60 80 100 \
Vcso Collector-base Voltage (Ig = 0) 60 80 100 \
VEBO Emitter-base Voltage (Ic = 0) 5 v
Ic Collector Current 20 A
lem Collector Peak Current 4;0 A
Ig Base Current 0.5 A
Piot Total Power Dissipation at T¢ase < 25°C 160 w
Tstg Storage Temperature — 65 to 200 °C
T Junction Temperature 200 °C
For PNP types voltage and current values are negative.
December 1988 1/4
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2N6282/3/4/5/6/7

THERMAL DATA

| Rith j-case | Thermal Resistance Junction-case Max 1.09 | °C/W

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current for 2N6282, 2N6285
(lg =0) Vce =30V 1 mA
for 2N6283, 2N6286
Vce =40V 1 mA
for 2N6284, 2N6287
Vce =50V 1 mA
leBo Emitter Cutoff Current Veg =5V 2 mA
(Ic =0)
lcev Collector Cutoff Current Vce =rated Vego 0.5 mA
(Ve =—1.5V) Vce =rated Vego 5 mA

Tcase = 150°C

Vceo(sus) | Collector-emitter Sustaining | Ic =0.1A

Voltage (Ig = 0) for 2N6282, 2N6285 60 \
for 2N6283, 2N6286 80 \"
for 2N6284, 2N6287 100 \

VcEe(sat)” | Base-emitter Saturation Ilc =10A Ig = 40mA 2 \%

Voltage Ic =20A Ig = 200mA 3 \%

VBEe(sat)* | Collector-emitter Saturation lc =20A Ig = 200mA 4 \%
Voltage
Vee* Base-emitter Voltage Ic =10A Vce =3V 2.8 \%
heg* DC Current Gain lc = 10A Vce =3V 750 18000
Ic = 20A Vce =3V 100
Ccso Collector-base Capacitance | Vgg =10V le =0
f = 0.1MHz
for 2N6282, 2N6283, 2N6284 400 pF
for 2N6285, 2N6286, 2N6287 600 pF
hte Small Signal Current Gain lc =10A Vce =3V 300
f = 1KHz
* Pulsed : pulse duration = 300us, duty cycle < 2%.
For PNP types voltage and current values are negative.
Safe Operating Areas. DC Current Gain (NPN types).
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10 e \ \\ by —— “ - \\\
"BC OPERATION N H
1 ‘ v 55
3 // A EE"S"
PFOR SINGLE NON % = — ~
) REPETITIVE PULSE| 6 .4 AN
A .
VCE»:!V
2N6285/2 |——pd :
[2N6286/3
10 28628714 10?
' 10 101¥eg 0 10~ 1 0 Ic(A)
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2N6282/3/4/5/6/7

DC Current Gain (PNP types). Collector-emitter Saturation Voltage (NPN types).
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3/4
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2N6282/3/4/5/6/7

Small Signal Current Gain (PNP types). Capacitances (NPN types).
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{vs SGS-THOMSON 2N6386
Y/ sucroELECTRONICS 2N6387/2N6388

POWER DARLINGTON TRANSISTORS

DESCRIPTION

The 2N6386, 2N6387 and 2N6388 are silicon epi-
taxial-base NPN transistors in monolithic Darling-
ton configuration and are mounted in Jedec TO-220
plastic package.

They are intended for use in low and medium fre-
quency power applications.

TO-220

INTERNAL SCHEMATIC DIAGRAM

R1 Typ. 10kQ
R2 Typ. 150Q
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter ) 2N6386|2N6387|2N6388| Unit
Veso Collector-base Voltage (Ig = 0) 40 60 80 \Y
Vcev Collector-emitter Voltage (Vge =— 1.5V) 40 60 80 \'
Vcer Collector-emitter Voltage (Rge < 100Q) 40 60 80 \Y
Vceo Collector-emitter Voltage (lg = 0) 40 60 80 \Y
VeBo Emitter-base Voltage (Ic = 0) 5 5 5 Vv
lc Coliector Current 8 10 10 A
lem Collector Peak Current 15 A
Ig Base Current 250 mA
Piot Total Power Dissipation at T¢ase < 25°C 65 w
Tstq Storage Temperature - 65to 150 °C
T; Junction Temperature 150 °C
December 1988 1/3
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2N6386-2N6387-2N6388

THERMAL DATA

‘ Rih j-case | Thermal Resistance Junction-case

Max l

1.92

°C/W

ELECTRICAL CHARACTERISTICS (T.4se = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max Unit
lcev Collector Cutoff Current Vce =40V for 2N6386 0.3 mA
Vge =— 1.5V) Ve =60V for 2N6387 0.3 mA
Vce =80V for 2N6388 0.3 mA
Tcase = 125°C
Vce =40V for 2N6386 3 mA
Vce =60V for 2N6387 3 mA
Vce =80V for 2N6388 3 mA
lceo Collector Cutoff Current Vce =40V for 2N6386 1 mA
(lg =0) Vce =60V for 2N6387 1 mA
Vee =80V for 2N6388 1 mA
leso Emitter-base Current Veg =5V 5 mA
(Ic =0)
Vceo(sus)* | Collector-emitter Sustaining le = 200mA for 2N6386 40 \Y
Voltage (Ig = 0) c= for 2N6387 60 %
for 2N6388 80 Vv
VceR(sus)* | Collector-emitter Sustaining le = 200mA for 2N6386 40 \
Voltage (Rge = 100Q) c= for 2N6387 60 Vv
for 2N6388 80 Vv
Vcevsus)” | Collector-emitter Sustaining le = 200mA for 2N6386 40 \
Voltage (Vgg =— 1.5V) c= for 2N6387 60 v
for 2N6388 80 Vv
Vcesat)® | Collector-emitter Saturation | for 2N6386
Voltage lc =3A Ig = 6mA 2 \Y
for 2N6387 and 2N6388
lc =5A Ig = 10mA 2 \Y
for 2N6386
lc =8A Ig = 80mA 3 \
for 2N6387 and 2N6388
Ilc =10A Ig = 100mA 3 Vv
Vge* Base-emitter Voltage for 2N6386
lc =3A Vee =3V 2.8 \Y
for 2N6387 and 2N6388
lc =5A Veeg =3V 2.8 \
for 2N6386
lc =8A Vce =3V 45 \
for 2N6387 and 2N6388
lc = 10A Vee =3V 45 v
heg* DC Current Gain for 2N6386
lc =3A Vce =3V 1000 20000
for 2N6387 and 2N6388
lc =5A Vce =3V 1000 20000
for 2N6386
Ic =8A Vce =3V 100
for 2N6387 and 2N6388
Ic =10A Vee =3V 100
* Pulsed : pulse duration = 300us, duty cycle = 1.5%.
2/3 »
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2N6386-2N6387-2N6388

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hie Small Signal Current Gain Ic =1A
Vee =10V f = 1MHz 20
Ve =10V f = 1KHz 1000
Vg* Paralled-diode Forward for 2N6386
Voltage Ir =8A 4 \
for 2N6387 and 2N6388
lg = 10A 4 \%
Ccso Collector-base Capacitance | lg =0 Ve =10V 200 pF
f = 1MHz
ls/p™™ Second Breadkdown Vce =25V 26 A
Collector Current
Esib Second Breakdown Energy L =12mH Rge = 100Q 120 mJ
Vge =— 1.5V Ig =4.5A

* Pulsed : pulse duration = 300us, duty cycle = 1.5%.
** Pulsed : 1s non repetitive pulse.
For characteristic curves see BDX33/BDX34 series.

L7 S5s-THOMSON 33
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‘_" SGS-THOMSON 2N6486/87/88
Y i1cRoELECTRONICS 2N6489/90/91

POWER LINEAR AND SWITCHING APPLICATIONS

DESCRIPTION

The 2N6486, 2N6487 and 2N6488 are silicon epi-
taxial-base NPN transistors mounted in Jedec TO-
220 plastic package.

They are intended for use in power linear and swit-
ching applications.

The complementary PNP types are the 2N6489,
2N6490 and 2N6491 respectively.

TO-220
INTERNAL SCHEMATIC DIAGRAMS
C C
B B
PNP NPN
5-6896 5-6897
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter NPN 2N6486(2N64872N6488| j.it
PNP* |2N6489|2N6490(2N6491
Veso Collector-base Voltage (Ig = 0) 50 70 90 Y
VcEx Collector-base Voltage (Ve = 1.5V ; Rge = 100Q) 50 70 90 \
Vceo Collector-base Voltage (g =0) 40 60 80 \%
VEBo Emitter-base Voltage (Ic = 0) 5 \
Ic Collector Current 15 A
Is Base-current 5 A
Piot Total Power Dissipation at Tcase < 25°C 75 w
Tcase < 25°C 1.8 W
Tstg Storage Temperature - 65 to 150 °C
Tj Junction Temperature 150 °C
* For NPN types voltage and current values are negative.
December 1988 12
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2N6486/87/88/89/90/91

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 1.67 °C/W
Rith j-amb | Thermal Resistance Junction-ambient Max 70 °C/W
ELECTRICAL CHARACTERISTICS (T.,s = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max Unit
lceo Collector-cutoff Current for 2N6486/89 Vg =20V 1 mA
(lg =0) for 2N6487/90 Vce = 30V 1 mA
for 2N6488/91 Ve = 40V 1 mA
lcex Collector-cutoff Current for 2N6486/89 Ve = 45V 0.5 mA
(Vee =— 1.5V, Rge = 100 Q)| for 2N6487/90 Vce =65V 0.5 mA
for 2N6488/91 Ve =85V 05 mA
Tease = 150°C
for 2N6486/89 Ve = 40V 5 mA
for 2N6487/90 Vce = 60V 5 mA
for 2N6488/91 Ve =80V 5 mA
Icer Collector-cutoff Current for 2N6486/89 Vo =35V 0.5 mA
(Ree = 100Q) for 2N6487/90 Vcg =55V 0.5 mA
for 2N6488/91 Vcg = 75V 0.5 mA
leso Emitter-cutoff Current Veg =5V 1 mA
(Ilc =0)
Vceo(sus)® | Collector-emitter Sustaining | Ic = 200mA
Voltage (lg =0) for 2N6486/89 40 \
for 2N6487/90 60 \Y
for 2N6488/91 80 Vv
VceR(sus)® | Collector-emitter Sustaining lc =200mA
Voltage (Rge = 100Q) for 2N6486/89 45 \
for 2N6487/90 65 Vv
for 2N6488/91 85 "
Vcexsus)® | Collector-emitter Sustaining | lc = 200mA
Voltage for 2N6486/89 50 Vv
(Vee =— 1.5V, Rge = 100Q) [for 2N6487/90 70 \"
for 2N6488/91 20 \
Vce(sat)® | Collector-emitter Saturation | lc=5A Ig = 0.5A 13 \
Voltage lc = 15A lg =5A 35 \
Vge* Base-emitter Voltage lc=5A Vee =4V 13 \
lc =15A Vee =4V 35 \
hee* DC Current Gain lc=5A Vce =4V 20 150
lc=15A Vee =4V 5
hte Small Signal Current Gain Ic =1A Vee =4V
f = 1MHz 5
lc =1A Vce =4V
f = 1KHz 25
* Pulsed : pulse duration = 300us, duty cycle < 2%.
For PNP types voltage and current values are negative.
2/2
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SGS-THOMSON
MICROELECTRONICS

2N6497
2N6498-2N6499

HIGH VOLTAGE POWER SWITCH

DESCRIPTION

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

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
5- bHY/ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N6497(2N6498[2N6499| Unit
Veso Collector-base Voltage (Ig = 0) 350 400 450 Vv
Vceo Collector-emitter Voltage (g = 0) 250 300 350 \
Vego Emitter-base Voltage (Ic =0) 6 \
lc Collector Current 5 A
lom Collector Peak Current 10 A
g Base Current 2 A
Ptot Total Power Dissipation at T¢ase < 25°C 80 w
Tstg Storage Temperature — 6510 150 °C
T; Junction Temperature 150 °C
December 1988 1/4
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2N6497/8/9

THERMAL DATA

[ Rih j-case l Thermal Resistance Junction-case Max | 1.56 I °C/WJ
ELECTRICAL CHARACTERISTICS (T.,se = 25°C unless otherwise specified)
Symbol Patameter Test Conditions Min. Typ. Max. Unit
lcev Collector-cutoff Curent for 2N6497
(VBE =— 1.5V) VCE =350V 1 mA
Vce =175V Toase = 100°C 10 mA
for 2N6498
Vce =400V 1 mA
Vce =200V Tgase = 100°C 10 mA
for 2N6499
Vce =450V 1 mA
Vcg =225V Tease = 100°C 10 mA
leso Emitter Cutoff Current Veg =6V 1 mA
(lc =0)
Vceosus) | Collector-emitter Sustaining for 2N6497 250 \%
Volage (lg =0) Ic =25mA for 2N6498 300 \
for 2N6499 350 \"
heg* DC Current Gain lc =2.5A Vee =10V 10 75
lc =5A Vee =10V 3
Vcesaty® | Collector-emitter Saturation lc =2.5A Ig =0.5A
Voltage for 2N6497 1 \%
for 2N6498 1.25 Vv
for 2N6499 1.5 \Y
lc =5A Ig = 2A all types 5 \)
ton Turn-on Time lc =2.5A lg1 =0.5A 0.8 us
Ig2 =— 1A Vee =125V
ts Storage Time lc =25A Igy =0.5A 1.8 us
Igp =— 1A Ve = 125V
tf Fall Time Ic =25A Ig1 = 0.5A 0.8 us
lgo =— 1A Vece =125V
* Pulsed : pulse duration = 300ps, duty cycle = 1.5%.
Safe Operating Areas. DC Current Gain.
6-570011 -5701
Ic g hFEg
), .
1o llcMax puLseD HPULSE OPERATION ) T I
: .J_._\Z 10us = LI
o|lc MAX CONT. ,‘ > 1 i Ra 2 ’: Lt
AT T 00us: L Teagestzs®c \
1 |2C OPERATION ==t 10 25
s S aasii; —_ o JEeS
, " oms NN ‘
o LU AN ] ‘
¢l FOR_SINGLE NON ERTE Stk Y=Y :
4} REPETITIVE PULSE 11 2 T
. i ; }
|°‘z o 6 4 6 2 4 6 8 1 2 !S 8 ki 4 68 2 4 68
1 10 10 Veel¥) 107 10! Ic(A)
I-Area of permissible operation during turn-on provided
Ree < 100Q and tp < 0.25s.
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2N6497/8/9

Collector-emitter Saturation Voltage Collector-emitter Saturation Voltage.
6-5702 675708
\/
Vee(sat) CE(:,T !
) ho 15
\
1.5
2 1 N
I
y Tease=125"C —— c n
25°C -30°C \ \e 3A
AW
Bl \ 2
1
3 N 14
0s / \
/4 \ ]
° o
.10'2 "04 1 'c (a) . . 05 1 ] lB (A)
Base-emitter Saturation Voltage. Saturated Switching Characteristics.
G-5704 f,-sl?l’_
VBE(sat) (uls) R R [
) - ) _ |
Vcc=250V
heg=5
et0mC /// 10 . 1gy=-2lg
cas g //// N — Tease=25"C
g il it
\SPHTIZ
L ,/ RER H\ ;
— \ ” \ |
LT VLB — NG
05 — }' o
“ T 7 —H
L u / RN
1 ton ; Co P
o oL L] I '
6 789 2 3 o 5 6 7 89
1072 10! 1 IC(A) 0s 1 'C(A)
Saturated Switching Characteristics. Saturated Swit-
6-5706 G-5707
t T t
(us) 1T 7 (ws) —11
: . ! Vec-250V
lg2=-2lg heg=5
o Tease=125°C 10 Ig2=-2lgy
8] ’ Tease=-30°C
. . ase™
3 3
2
. y \\\\ ts N
. ,
T 6
; . —
: M TN :
t 2 +
G 1 |4 [ 1
N o ton —1 [ 11
6 7 8 8 2 3 o 5 6 7 89
'C(A) as 1 Ic(A)
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2N6497/8/9

Clamped Reverse bias Safe Operating Areas.

6-5708

Ice
(A)g

3

Pal

2 —_

SEE TEST CIRCUIT OF FIGURE 1 |

107 s L
2 3 « 5 67809
0’

Vee(ctamp) V!

Figure 1 : Clamped Es/b Test Circuit.

TEST CONDITIONS :

5V > |-Vgg| 2 2V

lc/lg >4

2lg1 2 |-lg2| = Ig1

tp = adjusted for nominal Ic

Reg = Adjusted for Is2 Velamp

a4 L7 S5S-THOMSON

MICROELECTRONICS
1162



£’7 SGS-THOMSON

MICROELECTRONICS

2N6544
2N6545

HIGH VOLTAGE POWER SWITCH

DESCRIPTION

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

tions.

TO-3

INTERNAL SCHEMATIC DIAGRAM

NPN

S- 6B8Y7

ABSOLUTE MAXIMUM RATINGS

Symbol . Parameter 2N6544 2N6545 Unit
Vces Collector-emitter Voltage (Vge = 0) 650 850 \%
VecEx (clampéd) Collector-emitter Voltage (Vge =— 5V) 350 450° %
Vceo Collector-emitter Voltage (lg = 0) 300 400 \Y
Vego Emitter-base Voltage (Ic = 0) 9 \%

lc Collector Current 8 A

lem Collector Peak Current (t, = 10ms) 16 A

g Base Current 8 A

Piot Total Power Dissipation at T¢ase < 25°C 125 W

Tstg Storage Temperature — 65 to 200 °C

T; Junction Temperature 200 °C
January 1989 1/3
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2N6544-2N6545

THERMAL DATA

l Rith j-case ] Thermal Resistance Junction-case

Max | 1.4 °CIW
ELECTRICAL CHARACTERISTICS (T 45 = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lces Collector Cutoff Current for 2N6544 Vg =650V 0.5 mA
(Vge =0) for 2N6545  Vce =850V 0.5 mA
Tcase = 100°C
for 2N6544  Vcg =650V 25 mA
for 2N6545  Vcg =850V 25 mA
lcer Collector Cutoff Current Tcase = 100°C 3 mA
(Ree =50Q) for 2N6544  Vce =650V 3 mA
for 2N6545 Vgg =850V
leso Emitter Cutoff Current Veg =9V 1 mA
(Ic =0)
Vceo(sus)” | Collector-emitter Sustaining | Ic = 100mA
Voltage (Is = 0) for 2N6544 300 Vv
for 2N6545 400 \Y
Vcex(sus) | Collector-emitter Sustaining | Ic/ls =5
Voltage (clamped Es/p) L = 180uH
Vg =— 5V
Tcase = 100°C
Velamp = rated Vcex(sus)
lc =45A
for 2N6544 350 \
for 2N6545 450 \"
Velamp = rated Vceo(sus) — 100V
lc =8A
for 2N6544 200 \
for 2N6545 300 \
ls/b Second Breakdown Collector | t = 1s (non repetitive) 02
Current Vce = 100V
Esip Second Breakdown Energy | L =40uH
Vgg =— 4V 500 w
Rge =50Q
hgg* DC Current Gain lc =2.5A Vce =3V 12 60
lc =5A Vee =3V 7 35
Vcesat)” | Collector-emitter Saturation lc =5A Ig =1A 1.5 \%
Voltage lc =8A lg =2A 5 \Y%
Tease = 100°C
lc =5A Ig = 1A 25 Vv
Vgesat)* | Base-emitter Saturation Ic =5A Ig =1A 1.6 Y
Voltage Tease = 100°C
lc =5A Ig =1A 1.6 Y
fr Transistion Frequency lc =0.3A Vee = 10V 6 24 MHz
=1MHz
Ccso Collector-base Capacitance | Vcg =10V lg =0 200 pF
f = 1MHz
2/3
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2N6544-2N6545

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
ton Turn-on Time RESISTIVE LOAD 1 us
ts Storage Time Ic =5A Ve =250V 4 us
t Fall Time lg1 ==ls2 = 1A 1 us
ts Storage Time INDUCTIVE LOAD 4 us

Ic = 5A(pK)
|B1 =1A VBE =—5V
- L = 180uH
t¢ Fall Time Toase = 100°C 0.9 us

for 2N6544  V¢jamp = 350V
for 2N6545  V¢jamp = 450V

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

For characteristic curves see the BUX47 type.
L3y SGS-THOMSON 353
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"_I SGS-THOMSON

MICROELECTRONICS

2N6671/72/73

NPN HIGH VOLTAGE POWER TRANSISTORS

= SWITCHING REGULATORS

= INVERTERS

= SOLENOID AND RELAY DRIVERS
= MOTOR CONTROLS

= DEFLECTION CIRCUITS

DESCRIPTION

High voltage, high speed switching power transis-
tors suited for use on the 220 and 380V mains.

ABSOLUTE MAXIMUM RATINGS

TO-3

INTERNAL SCHEMATIC DIAGRAM

NPN

5= oy

Symbol Parameter 2N6671|2N6672|2N6673] Unit
Vcev Collector-emitter Voltage (Vgg =— 1.5V) 450 550 650 Y
Vcex Collector-emitter Voltage 350 400 450 Y
Veeo Collector-emitter Voltage (Ig = 0) 300 350 400 \Y
Vego Emitter-base Voltage (Ic = 0) 8 Y

o Collector Current A

lem Collector Peak Current 10 A

g Base Current . A

Piot Total Dissipation at T, < 25°C 150 w

Tstg Storage Temperature — 65 to 200 °C

T; Max. Operating Junction Temperature 200 °C
January 1989 1/3




2N6671/2N6672/2N6673

THERMAL DATA

| Rihj-case I Thermal Resistance Junction-case Max I 1.17 °C/WJ
ELECTRICAL CHARACTERISTICS (T.,se = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcev | Collector Cutoff Current | Vcg = Veev Vee =— 1.5V 0.1 mA
Vee =Veey Ve =— 15V T = 125°C 1 mA
leso Emitter Cutoff Current Veg =8V 2 mA
(lc =0)
Vceosus)'| Collector Emitter Ic =0.2A Lc =25mH
Sustaining Voltage for 2N6671 300 \
for 2N6672 350 \Y
for 2N6673 400 Vv
Vcexclamp) Collector Emitter Vgg =- 5V L¢ = 170uH
Clamped Voltage Rgg =5Q
Ic =5A Igy == lg2 = 1A
for 2N6671 350 \Y
for 2N6672 400 \Y
for 2N6673 450 \Y
lc =8A Ig1 =—Ig2 =3A
for 2N6671 200 Vv
for 2N6672 250 Y
for 2N6673 300 \Y
Vcesay)*| Collector-emitter lc =5A Ig = 1A 1 \Y
Saturation Voltage Ic =5A Ig = 1A T¢ =100°C 2 \Y
Ic = 8A Ig = 4A 2 v
VBEe(sat)” | Base-emitter Saturation | Ic = 5A lg = 1A 1.6 \
Voltage
hrg* DC Current Gain Ic =5A Veg =3V 10 40
hte Small Signal Current lc =0.2A  Vgeg =10V =1MHz 3 12
Gain
RESISTIVE LOAD
Symbol Parameter Test Conditions Min. Typ. Max. Unit
ty Delay Time Vee =125V I =5A tp =20us 0.1 us
t Rise Time Vegg =— 6V lgy =1A 0.5 us
t Rise Time Vee =125V I =5A tp =20us 0.8 us
Vgg =—6V Igy =1A Te =125°C
ts Storage Time Vee =125V Ig =5A tp =20us 25 us
t Fall Time Vgg =~ 6V lIgy =—lga =1A 0.4 us
ts Storage Time Vee =125V Ig =5A tp = 20us 4 us
tt Fall Time Vgg =— 6V gy =—lgz =1A 0.8 us
T. =100°C
2/3
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2N6671/2N6672/2N6673

Figure 1 : Test Circuit RBSOA.

BYT 12 % R <250

600
Rggy 180 (NON INDUCTIVE}
TUT

D1

VCEX

clamp

L T

D2
Swi1 #* SW2

Rgg2 61 L 170 uH

— S TUTTT

—  Vee - 125V
Vggi (1) VeB2
~18V =6V

(1) Adjust for lg1 and ls2 = 1A. .
* SW1 and SW2 : Electronic Switches.
D1-D2 = BYW100

Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off.
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‘ SGS-THOMSON 2N6674
YF iicroELECTRONICS 2N6675

NPN HIGH VOLTAGE POWER TRANSISTORS

» SWITCHING REGULATORS

» INVERTERS

= SOLENOID AND RELAY DRIVERS
= MOTOR CONTROLS

s DEFLECTION CIRCUITS

TO-3

INTERNAL SCHEMATIC DIAGRAM

C
B
DESCRIPTION NPN e
High voltage, high speed switching power transis-
tors suited for use on the 220 and 380V mains.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N6674 | 2N6675 Unit
Veev Collector-emitter Voltage (Vgg =—1.5V) 450 650 \
Vcex Collector-emitter Voltage 350 400 Y
Vceo Collector-emitter Voltage (g = 0) 300 450 \Y
VEBO Emitter-base Voltage (Ic = 0) 7 Y
o Collector Current 15 A
lem Collector Peak Current 20 A
Is Base Current 5 A
Piot Total Dissipation at Tc < 25°C 175 w
Tstg Storage Temperature — 65 to 200 °C
T; Max. Operating Junction Temperature 200 °C
December 1988 1/3
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2N6674-2N6675

THERMAL DATA

I Rithj-case I Thermal Resistance Junction-case

Max I

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icev Collector Cutoff Vce =Vcev Vee =— 1.5V 0.1 mA
Current Vece =Veevy Ve =— 1.5V T, =100°C 1 mA
leBO Emitter Cutoff Veg =7V 2 mA
Current (Ic =0)
Vceosus)™ | Collector Emitter lc =0.2A Lc =25mH for 2N6674| 300 \Y
Sustaining Voltage for 2N6675| 400 Vv
Vcexsus)® | Collector-emitter Ic =10A Lc =50uH
Sustaining Voltage | Ig =2A Rgg =2Q
Vgg =— 4V
for 2N6674 350 \
for 2N6675 450 \Y%
Vcesay® | Collector-emitter Ic = 10A Ig =2A 1 Vv
Saturation Voltage | Ic = 10A Ig =2A T¢ =100°C 2 Y
Ic = 15A Ig =5A 5 \
VeEe(sat)® | Base-emitter lc =10A Ig =2A 15 \%
Saturation Voltage
hee* DC Current Gain lc = 10A Vce =2V 8
hte Small Signal lc =1A Vee = 10V f = 5MHz 3 10
Current Gain
RESISTIVE LOAD
Symbol Parameter Test Conditions Min. Typ. Max. Unit
tg Delay Time Vee =135V Ig =10A tp =20us 0.1 us
t, Rise Time Vg =—6V  I# p=20us 0.6 us
tr Rise Time Vee =135V Ig =10A tp =20us 1 us
Vg =—6V Igy =2A T, =100°C
ts Storage Time Vee =135V I¢c = 10A tp =20us 25 us
t Fall Time Ve =—6V a1 =—1la2 =2A 05 | us
ts Storage Time Vee =135V I = 10A tp =20us 4 us
N Vgg =—6V lgy =—lg2 =2A
t Fall T BB B1 B2 1
f afl time To = 100°C us
INDUCTIVE LOAD
Symbol Parameter Test Conditions Min. Typ. Max. Unit
te Crossover Time Vee =135V 1g =10A Ic = 50uH
Rc =13.5Q Igy =—Ig2 =2A
Velamp = Vcex Te =25°C 0.5 us
Te = 100°C 0.8 us
* Pulsed : Pulse duration = 300 us, duty cycle =2 %.
23 Ly7 SGS-THOMSON
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2N6674-2N6675

Figure 1 : Test Circuit RBSOA.

RL <1350
Rggt 90 (NON INDUCTIVE)

SWi * SW2

e -
Reg2 3% ]— E L 50 uH

Voo - 135V

~18V =6V

Vg1 (1) VB2 T

(1) Adjust for Is1 AND lgz = £2 A
* SW1 AND SW2 Electronic Switches
D1-D2= BYW 100

Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off.
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V. collector-emitter voltage (V)
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‘ SGS-THOMSON 2N6676
YJ icRoELECTRONICS 2N6677/2N6678

NPN HIGH VOLTAGE POWER TRANSISTORS

= SWITCHING REGULATORS

» INVERTERS

s SOLENOID AND RELAY DRIVERS
» MOTOR CONTROLS

wu DEFLECTION CIRCUITS

TO-3

INTERNAL SCHEMATIC DIAGRAM

C
B8
DESCRIPTION NPN £
High voltage, high speed switching power transis- e
tors suited for use on the 220 and 380 V mains.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N6676(2N6677|2N6678| Unit
Vcev Collector-emitter Voltage (Vge =— 1.5V) 450 550 650 \'
Vcex Collector-emitter Voltage 350 400 450 \Y
Vceo Collector-emitter Voltage (Ig = 0) 300 350 400 Vv
VEgo Emitter-base Voltage (I = 0) 8 \
lc Collector Current 15 A
lom Collector Peak Current 20 A
Ig Base Current 5 A
Piot Total Dissipation at T¢ < 25°C 175 w
Tstg Storage Temperature — 65 to 200 °C
T; Max. Operating Junction Temperature 200 °C
January 1989 1/3

1175



2N6676/2N6677/2N6678

THERMAL DATA

Rthj-case ] Thermal Resistance Junction-case

Maxl

BIEE

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcev Collector Cutoff Vece =Veev Vee =— 1.5V 0.1 mA
Current Vee =Veev Vee =— 15V T, =100°C 1
leso Emitter Cutoff Veg =8V 2 mA
Current (Ic = 0)
Vceo(sus)* | Collector Emitter lc =0.2A Lc =25mH
Sustaining Voltage for 2N6676 300 Vv
for 2N6677 350 \
for 2N6678 400 Vv
Vcex(sus)* | Collector Emitter lc =15A Lc =50uH
Sustaining Voltage |lg =3A Rgg =2Q
Vgg =— 6V
for 2N6676 350 '
for 2N6677 400 \
for 2N6678 450 Vv
VecE(sat)* Collector-emitter lc =15A Ig =3A 1 \%
Saturation Voltage |Ic = 15A Ig =3A T =100°C 2
VBEe(sat)* | Base-emitter Ic = 156A Ig =3A 1.5 \'
Saturation Voltage
heg+ DC Current Gain Ic = 15A Vee =3V 8
hte Small Signal lc =1A Vee =10V f=5MHz 3 10
Current Gain
RESISTIVE LOAD
Symbol Parameter Test Conditions Min. Typ. Max. Unit
tg Delay Time Voo =200V Ic = 15A tp = 20us 0.1 us
tr Rise Time Vg =—6V Ig; =3A 0.6 us
t, Rise Time Vece =200V I = 15A tp = 20us 1 us
Vgg =— 6V lgy =3 A T =100°C
ts Storage Time Vee =200V Ig =15A tp = 20us 25 us
i Fall Time Vgg =— 6V gy =—lg2 =3A 05 us
ts Storage Time Vee =200V g = 15A tp = 20us 4 us
1 Fall Time Vg =—6V Iy =—Ig2 =3A 1 us
Te =100°C
INDUCTIVE LOAD
Symbol Parameter Test Conditions Min. Typ. Max. Unit
te Crossover Time Vee =200V Ic =15A Lc = 50uH
Rc =13.5Q Igy == lg2 =3A
Veiamp = VcEx T =25°C 05 us
T =100°C 0.8 us
* Pulsed : pulse duration = 300us, duty cycle = 2%.
2/3
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2N6676/2N6677/2N6678

Figure 1 : Test Circuit RBSOA.

swi ¥* SW2

Vg1 (1) VBB2
~18V =6V

Rggp 20 ]-

R, <1359
(NON INDUCTIVE)

L 50 uH

Vee 200V

T

(1) Adjust for IB1 and IB2 = £3 A
* SW1 and SW2 Electronic Switches.
D1 -D2=BYW 100

Figure 2 : Maximum Operating Conditions for Switching between Saturation and Cut-off.

V. collector-emitter voltage (V)

15A
2N 6676
<
s /// 2N 6677
s ]
£ + 2N 6678
8 Te < 100°C
] CLAMPED
3 Veex RATING
8
©
1 ] it -
0 100 200 300 400

"_I SGS-THOMSON

3/3

MICROELECTRONICS

1177






Ei SGS-THOMSON

MICROELECTRONICS

2N6702

SWITCHING AND GENERAL PURPOSE

DESCRIPTION
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 pur-
pose applications.

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S5- by’ E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vcev Collector-emitter Voltage (Vge =— 1.5V) 140 \
Vceo Collector-emitter Voltage (Ig = 0) 90 \
VEso Emitter-base Voltage (Ic =0) 7 \Y
Ic Collector Current 7 A
lem Collector Peak Current 10 A
Ig Base Current A
Piot Total Power Dissipation (Tcase < 25°C) 50 w
Tstg Storage Temperature — 65 to 150 °C
T; Junction Temperature 150 °C
December 1988 12
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2N6702

THERMAL DATA

[ Rih j-case | Thermal Resistance Junction-case Max | 25 °C/W
ELECTRICAL CHARACTERISTICS (T.5s¢ = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icev Collector Cutoff Current Vce = 140V 100 A
(Ve =— 1.5V) Vce = 140V
at Tease = 125°C 1 mA
leso Emitter Cutoff Current Veg =7V 100 HA
(lc =0)
Vceo(sus)® | Collector-emitter Sustaining lc = 100mA 90 \'
Voltage (Ig = 0)
Vce(saty® | Collector-emitter Saturation lc =5A Ig = 0.5A 0.8 \Y
Voltage lc =7A lg =0.7A 15 \
VBe(sat)” | Base-emitter Saturation lc =5A Ig= 0.5A 15 Y
Voltage
heg* DC Current Gain Ic =0.2A Ve =2V 30
lc =5A Veeg =2V 20
hte Small Singal Current gain Ic =0.5A Vce =10V 4 40
f = 5MHz
fr Transistion Frequency Ic =0.5A Ve =10V 20 200 MHz
f = 5MHz
Cceo Collector Base Capacitance | Ig =0 Ve =10V 50 150 pF
f = 100KHz
ls/b Second Breakdown Vce =20V t = 100ms 25 A
tg Delay Time lc =5A Ig1 = 0.5A 0.1 us
1 Rise Time Vee =70V 025 | s
ts Storage Time lc =5A lg1 == Ig2 =0.5A 1 us
t Fall Time Vee =70V 05 us

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

2/2

1180

Kyy SES;THOMSON




<7}

SGS-THOMSON
MICROELEGTRONICS

2N69
2N69

31
32

NPN HIGH VOLTAGE POWER TRANSISTORS

» OFF-LINE POWER SUPPLIES
= HIGH-VOLTAGE INVERTERS
= SWITCHING REGULATORS

DESCRIPTION

High-voltage, high-speed, switching power
transistors suited for use on medium voltage

supply.

ABSOLUTE MAXIMUM RATINGS

INTERNAL SCHEMATIC DIAGRAM
c

NPN

Symbol Parameter 2N6931 2N6932 Unit
Veev Collector-emitter Voltage Vge =— 1.5V 450 650 \%
Vcex | Collector-emitter Voltage 350 450 \
Vceo Collector-emitter Voltage Ig =0 300 400 \
Veso Emitter-base Voltage lc =0 8 \

Ic Collector Current 10 A
lem Collector Peak Current 15 A
Ig Base Current 5 A
lam Base Peak Current 7 A
le Emitter Current 15 A
lem Emitter Peak Current 22 A
Piot Total Dissipation at T, < 25°C 150 w
Tstg Storage Temperature - 65 to 150 °C
T; Max. Operating Junction Temperature 150 °C
December 1988 1/4
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2N6931/2N6932

THERMAL DATA

Rth j-case | Thermal Resistance Junction-case Max 0.83 °C/W
TL Maximum Lead Temperature for Soldering Purpose 235 °C
ELECTRICAL CHARACTERISTICS (T . = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icev Collector Cutoff Vce =Vcev Vge =— 1.5V 0.1 mA
Current Vee =Veev Ve =— 1.5V T =100°C 1 mA
leso Emitter Cutoff Veg =8V 2 mA
Current (Ic =0)
Vceogsus) | Collector Emitter lc =0.2A L =25mH
Sustaining Voltage for 2N6931 300 \
for 2N6932 400 Vv
VeBO Emitter-base Ie =50mA 8 \
Voltage (Ic =0)
VeEe(say)” | Collector-emitter lc =10A Ig =2A 1 A"
Saturation Voltage Ic =10A lg =2A T. =100°C 2 \'
VBE(sat)* | Base-emitter lc =10A Ig =2A 1.5 \Y
saturation Voltage lc =10A g =2A Tc =100°C 15 \'
heg* DC Current Gain Ic =10A Vce =3V 8 35
hte Small Signal Current lc =1A Vee =10V f=5 MHz 2 6
Gain
Cecbo Collector-base Veg =10V f=1MHz 80 300 pF
Capacitance
RESISTIVE LOAD
ty Delay Time Vee = 300V Ic =10A 0.1 us
t; Rise Time Rc = 30Q lgy =—lg2 =2A 0.7 us
ts Storage Time Vgg =— 5V tp =30us 25 us
1 Fall Time See fig. 1 0.5 us
INDUCTIVE LOAD
ts Storage Time Ve =50V Ic =10A 35 us
te Fall Time Lc = 150pH g1 =—lg2 =2A 0.4 us
te Crossover Time Rgg =2.2Q Velamp = Vcex 0.8 us
T. = 100°C See fig. 1
dic/dt Turn-on Current Slope | Vcc = 300V Ig =3A 50 Alus
Rc =0 tp =3us
See fig. 2
VeEX Collector-emitter Ve =50V lc =10A
Sustaining Voltage Lc = 150pH lgy =—lg2 =2A
Rpg =2.2Q Vclamp =Vcex
T =100°C See fig. 3
for 2N6931 350 \
for 2N6932 450 \
* Pulsed : Pulse duration = 300us, duty cycle = 2%
2/4
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Figure 1 : Switching Time Measurements.
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2N6931/2N6932

Figure 2 : Turn-on Switching Waveforms.

Load resistor under short-circunt
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(L) PR -
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Figure 3 : Maximum Operating Conditions for Switching between Saturation and Cut off.
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2N6933/34/35

NPN HIGH VOLTAGE POWER TRANSISTORS

» OFF-LINE POWER SUPPLIES
» HIGH VOLTAGE INVERTERS
s SWITCHING REGULATORS

INTERNAL SCHEMATIC DIAGRAM

C
B
DESCRIPTION
High voltage, high speed, switching power transis- NPN €
tors suited for use on medium voltage supply.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter 2N6933|2N6934[2N6935| Unit
Veev | Collector-emitter Voltage |(Vee =—15V)| 450 | 550 | 650 v
Vcex Collector-emitter Voltage 350 400 450 \Y
Vceo | Collector-emitter Voltage (Ig =0) 300 350 400 Vv
Vego Emitter-base Voltage (lc =0) 8 \Y
lc Collector Current 15 A
lem Collector Peak Current 23 A
g Base Current A
lgm Base Peak Current 7 A
o Emitter Current 20 A
lem Emitter Peak Current 30 A
Ptot Total Dissipation at T¢ < 25 °C 175 w
Tstg Storage Temperature —651to 150 °C
T Max. Operating Junction Temperature 150 °C
December 1988 1/4
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2N6933/2N6934/2N6935

THERMAL DATA

Rin j-case| Thermal Resistance Junction-case Max. 0.71 °C/W
TL Maximum Lead Temperature for Soldering Purpose 235 °C
ELECTRICAL CHARACTERISTICS (T¢qse = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Icev | Collector Cutoff Current | Voe =Veev Vge =— 1.5V 0.1 mA
Vce =Veev Vge =— 1.5V T, =100 °C 1 mA
leso Emitter Cutoff Current Veg =8V 2 mA
(Ic =0)
Vceo(sus)| Collector Emitter lc =02A L=25mH
sustaining Voltage for 2N6933 300 \"
for 2N6934 350 \"
for 2N6935 400 \'%
Vego | Emitter-base Voltage le =50 mA 8 \
(Ic =0)
Vce(sat) | Collector-emitter lc =15 A Ig=3A 1 Vv
Saturation Voltage lc=15A lg=3A Tc=100°C 2 v
VaE(sat): | Base-emitter Saturation |Ic =15 A Ig=3A 1.5 Y
Voltage Ilc=15A lg=3A Tc=100°C 15 v
hgg- | DC Current Gain Ilc =15 A Vce =3V 8 35
hie | Small Signal Current lc=1A Vece =10V f=5 MHz 2 6
Gain
Ccbo | Collector-base Veg =10V f=1MHz 150 400 oF
Capacitance
RESISTIVE LOAD
tg Delay Time Vec =300V  Ic=15A 0.1 us
tr Rise Time Rc=20Q lgg =—lga =3 A 0.7 us
ts Storage Time Veg=—5V t, =30us 25 us
t¢ Fall time see fig. 1 0.5 us
INDUCTIVE LOAD
ts Storage Time Vee =50V lc =15 A 3.5 us
tr Fall Time Lc =100 uH lIgy =—lgp =3 A 0.4 us
te Crossover Time Reg =1.5Q  Veiamp = Vcex 0.8 us
T, =100 °C see fig. 1
di¢/dt | Turn-on Current Slope |[Vcec =300V  [g=45A 75 Alus
Rc =0 tp =3 us
see fig. 2
Vcex | Collector-emitter Veec =50V lc=15A
Sustaining Voltage Lc =100 pH Igy =-lg2 =3 A
Reg =1.5Q Vclamp = VCEX
Te =100 °C see fig. 3
for 2N6933 350 \
for 2N6934 400 \%
for 2N6935 450 Vv
* Pulse duration = 300 us, duty cycle 2 %.
2/4
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2N6933/2N6934/2N6935

Figure 1 : Switching Time Measurements.
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2N6933/2N6934/2N6935

Figure 2 : Turn-on Switching Waveforms.

Load resistor under short-circuit

Ic
Y - -
Ic =lcsat — Rc=0
|
Ic=01 \
ICsat O/dt = 0.9 1Cgarty
|
+ T v
o bty S
[N

Figure 3 : Maximum Operating Conditions for Switching between Saturation and Cut off.

Ic
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° |} —2ns93a
| 2N 6935
Te € 100°C sl
5
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Vcex RATING
(ITEM 3.2.41
0 100 200 300 400 Vg

RLO.1Q

Rggy 4.7¢ lcf (NON INDUCTIVE)

Rgpy 1.5% L 0.1 mH
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~18V B6V I

(1) Adjust for Iss and Is2+ 3A.
* SW1 and SW2 : Electronic Switches.
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PACKAGES

TO-39

MECHANICAL DATA

‘—TL-I j DIMENSIONS
[ mm inches
¥ - -
f— min max min max
= A — 6.6 — 0.260
B | 127 — 0.500 —
C — 9.4 — 0.370
D — 8.5 — 0.334
E — 0.9 — 0.035
F — 1.2 — 0.047
G — 0.49 — 0.019
H 45° typ 45° typ
L 5.08 typ. 0.200 typ

pin 1: Emitter - pin 2: Base - pin 3: Collector

GOy SEnme
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PACKAGES

SOT-32

/ MINIATURE PACKAGE
WITH REVERSED

TO-220 PINOUT

MECHANICAL DATA

. P DIMENSIONS
] Pg_ A mm inches
I_J:'_L_!'l B min max min max
i A 7.4 7.8 0.295 | 0.307
| ! B | 105 10.8 0.413 | 0.425
I W 0 C | 24 2.7 0.094 | 0.106
i D 07 0.9 0.027 | 0.035
’ E 2.2 typ. 0.087 typ.
1 l t F 049 | 0.75 | 0.019 [ 0.029
3 : G 4.4 typ. 0.173 typ.
. : i H 2.54 typ. 0.100 typ.
ﬂ_‘_m : L 15.7 typ. 0.618 typ.
Fsibe £ & PC-0300/1 M 1.2 typ. 0.047 typ.
N 3.8 typ. 0.149 typ.
P 30 | 32 0.118 [ 0.126

pin 1: Emitter - pin 2: Collector - pin 3: Base

*: WITHIN THIS REGION THE
CROSS-SECTION OF THE LEADS IS
UNCONTROLLED

G; SGS-THOMSON

MICROELECTRONICS
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PACKAGES

SOT-82

MECHANICAL DATA

PC-0303/1

*: WITHIN THIS REGION THE
CROSS-SECTION OF THE LEADS IS
UNCONTROLLED

]

/
MINIATURE PACKAGE

WITH SAME PINOUT
AS TO-220 IDEAL FOR

MOUNTING WITH CLIPS

DIMENSIONS
mm inches
min max min max
A 7.4 7.8 0.295 0.307
B 10.5 10.8 0.413 0.425
C 2.4 2.7 0.094 0.106
D 0.7 0.9 0.027 0.035
E 2.2 typ. 0.087 typ.
F 049 [ 075 | 0019 [ 0.029
G 4.4 typ. 0.173 typ.
H 2.54 typ. 0.100 typ.
L 15.7 typ. 0.618 typ.
M 1.2 typ. 0.047 typ.

pin 1: Base - pin 2: Collector - pin 3: Emitter

ST Al
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PACKAGES

SOT-194

LEAD FORMED
SOT-82 FOR SURFACE
MOUNTING ASSEMBLY

MECHANICAL DATA

‘FL DIMENSIONS

mm inches
T min max min max
A 7.4 7.8 0.295 0.307
L B 10.5 10.8 0.413 0.425
=|o] L c 24 2.7 0.094 | 0.106
D 0.7 0.9 0.027 0.035

= LE E 2.2 typ. 0.087 typ.
L F 045 [ 065 | 0.017 | 0.026

G 4.4 typ. 0.173 typ.

Po-0276/1 H 3.8 typ. 0.149 typ.

| 1.8 typ. 0.070 typ.

L 0.1. typ. 0.004 typ.
M 38 | 42 0.149 | 0.165

N 2 typ. 0.078 typ.

(¢] 6 typ. 0.236 typ.

o 45° 45°

P 8.5 typ. 0.334 typ.

Q 6.7 typ. 0.263 typ.

R 3.5 typ. 0.137 typ.

S 1.2 typ. 0.047 typ.

T 1 typ. 0.039 typ.

U 4.5 typ. 0.177 typ.

pin 1: Base - pin 2: Collector - pin 3: Emitter

SGS-
L7 S55THOMSON
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PACKAGES

TO-220

MECHANICAL DATA

" A . M DIMENSIONS

. J I mm inches
> '3 min max min max
7 B A | 10 10.4 0.393 | 0.409
M | ) B | 152 15.9 0.598 | 0.626
; -F c | 127 13.7 0.500 | 0.539
. ] D 6.2 6.6 0.244 | 0.260
J - E 4.4 4.6 0.173 | 0.181
U L ¢ F 3.5 5.5 0.137 | 0.216
| G 2.65 295 | 0.104 | 0.116

-l H 17.6 typ. 0.692 typ.
21/ L O r L | 114 | 17 | 0044 | 0.067
3 M 3.75 385 | 0.147 | 0.151
pe-02r7 N 1.23 1.32 | 0.048 | 0.051
P 0.41 064 | 0016 | 0.025
R 2.4 272 | 0.094 | 0.107
S 4.95 515 | 0.194 | 0.203
T 2.4 2.7 0.094 | 0.106
U 0.61 094 | 0024 | 0.037
pin 1: Base - pin 2: Collector - pin 3: Emitter
EI- h\sﬂ%'ﬂ-IOMSON
ROELECTRONICS
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PACKAGES

ISOWATT220

&

/ZOOOV DC FULLY ISOLATED VERSIONE
OF THE TO-220 PACKAGE

23
MECHANICAL DATA
DIMENSIONS
mm inches

min max min max
A 10 10.4 0.393 0.409
B 15.9 16.4 0.626 0.645
C 28.6 30.6 1.126 1.204
D 4.4 4.6 0.173 0.181
E 2.5 2.7 0.098 0.106
F 2.4 2.75 0.094 0.108
G 0.4 0.7 0.015 0.027
H 3 3.2 0.118 0.126
L 9 9.3 0.354 0.366
M 1.15 1.7 0.045 0.067
e N 0.75 1 0.030 0.039
P 24 2.7 0.094 0.106
Q 1.15 1.7 0.045 0.067
R 4.95 5.2 0.195 0.204

S 16 typ 0.630 typ

pin 1: Base - pin 2: Collector - pin 3: Emitter
Gl- gG-THOMSOH
ICROELECTRONICS
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PACKAGES

TO-218 (SOT-93)

MECHANICAL DATA

\

e 7 ——]
—— Z

U

jo—— T

h=3
-

SGS-THOMSON

DIMENSIONS
mm inches
min max min max
A 14.7 15.2 0.578 0.598
B 4.7 4.9 0.185 0.193
C 1.9 2.1 0.075 0.082
D 1.1 1.3 0.043 0.051
E 10.8 11.1 0.425 0.437
F 2.5 typ 0.098 typ
G 05 [ o078 [ 0.019 [ 0.030
H 18 typ 0.708 typ
L 3.95 4.15 0.155 0.163
M 4 4.1 0.157 0.161
N — 16.2 — 0.637
P 31 typ 1.220 typ
R — | 122 — [ o480
n

: Base - pin 2: Collector - pin 3: Emitter

MICROELECTRONICS
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PACKAGES

ISOWATT218

4000V DC FULLY ISOLATED
VERSION OF THE TO-218
PACKAGE CONFORMS TO UL AND
VDE SAFETY STANDARDS

MECHANICAL DATA

A B DIMENSIONS
C -
mm inches

" min max min max
| A | 158 16.2 0.622 | 0.637
R s B | 535 565 | 0210 | 0222
L c 3.3 3.8 0.130 | 0.149
14 D[ 105 125 | 0.041 | 0.049
" E | 108 11.2 0.425 | 0.441
F 2.9 3.1 0.114 | 0.122
G 0.45 1 0.017 | 0.039
H | 2025 | 2075 | 0.797 | 0.817
L 4.85 525 | 0.190 | 0.206
" M 35 3.7 0.137 | 0.145
F G N | 208 21.2 0.818 | 0.834
I P | 405 425 1594 | 1.673
R | 191 19.9 0.752 | 0.783
s | 228 23.6 0.897 | 0.929
T 2.1 2.3 0.082 | 0.090

U 4.6 typ. 0.181 typ.
w | 18 | 208 | 0074 [ 0.081

pin 1: Base - pin 2: Collector - pin 3: Emitter
‘7_1 SGS-THOMSON
MICROELECTRONICS
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PACKAGES

|
|
TOP-3I ’
i

MECHANICAL DATA

A 8 DIMENSIONS
™M C. mm inches
min max min max
'/%’\ A | 152 15.4 0.598 | 0.606
i ) L B 4.4 45 0.173 0.177
N X C 1.45 1.55 0.057 | 0.061
D 1.2 1.4 0.047 | 0.055
E 5.5 typ. 0.216 typ.
o . P G 0.5 — 0.019 —
H | 161 16.5 0.633 | 0.649
e L | 207 211 0.815 | 0.830
£ £ oz M 41 4.2 0.161 0.165
N 3.4 — 0.133 —
P 15 15.6 0.590 | 0.614
pin 1: Base - pin 2: Collector - pin 3: Emitter
|
|
|
7 sts:momson
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PACKAGES

TO-3

N
(@3
MECHANICAL DATA
G H DIMENSIONS
g ﬁ" mm _inches
1 min max min max
A | 25 26 0.984 1.023
B 38.5 39.3 1.515 1.547
N C 30 30.3 1.181 1.193
{ D | 165 17.2 0.649 | 0.677
f M E | 107 1.1 0.421 | 0.437
J G 11 13.1 0.433 0.515
H 8.32 8.92 | 0.327 | 0.351
L 1.5 1.65 0.059 0.065
M | 19 20 0.748 | 0.787
8 N | 097 115 | 0.038 | 0.045
o P 4 409 | 0.157 | 0.161
pin 1: Base - pin 2: Emitter - pin 3: Collector
‘_ SGS-THOMSON
Y/ MicRoELECTRONICS
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SALES OFFICES

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

BRAZIL

05413 SAO PAULO
R. Henrique Schaumann 286-CJ33
Tel. (55-11) 883-5455
Telex: (39-11) 37988 “UMBR BR”

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

CHINA

BEWJING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

DENMARK

2730 HERLEV
Herlev Torv, 4

Tel. (45-2) 94.85.33
Telex: 35411

Telefax: (45-2) 948694

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.25.49.90
Telex: 870001F

Telefax: (33) 88.22.29.32

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELHI 110048
Liason Office

S114, Greater Kailash Part 2
Tel. (91) 6414537

Telex: 31-62000 SGSS IN

ITALY

20090 ASSAGO (MI)

V.le Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 89213.1 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39-51) 591914

Telex: 512442

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341/2/3/4/5
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

JAPAN

TOKYO 141

Shinagawa-Ku, Nishi Gotanda
8-11-7, Collins Bldg 8

Tel. (81-3) 491-8611

Telefax: (81-3) 491-8735

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 553-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

NETHERLANDS

5612 AM EINDHOVEN
Dillenburgstraat 25
Tel.: (31-40) 550015
Telex: 51186

Telefax: (31-40) 528835

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

SPAIN

08021 BARCELONA
Calle Platon, 6 4" Floor, 51 Door
Tel. (34-3) 2022017-2020316
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfiordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVE)
Chemin Frangois-Lehmann, 18/A

Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

TAIWAN

KAOHSIUNG

7FL-2 No

5 Chung Chen 3rd Road
Tel. (886-7) 2011702
Telefax: (886-7) 2011703

TAIPEI

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111
Telex: 10310 ESGIE TW
Telefax: (886-2) 755-4008

UNITED KINGDOM

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391



SALES OFFICES

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1)-(602) 867-6100

SALES COVERAGE BY STATE

AL
Huntsville - (205) 533-5995

AZ
Phoenix - (602) 867-6340

CA
Ivine - (714) 250-0455
San José - (408) 452-8585

co

Boulder (303) 449-9000

I

Schaumburg - (312) §17-1890
IN

Kokomo - (317) 459-4700

MA
Waltham - (617) 890-6688

™I
Southfield - (313) 358-4250

NC
Raleigh - (919) 8327775

NJ
Voorhees - (609) 772-6222

NY
Poughkeepsie - (914) 454-8813

OR
Tigard - (503) 620-5517

TX
Austin - (512) 339-4191
Carrollton - (214) 466-8844

WA
Seattle - (206) 524-6421

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICES IN THE U.S.A.

CA
Hawthorne - (213) 675-0742

NJ
Totowa - (201) 890-0884

PA
Montgomeryville - (215) 362-8500

TX
Carrollton - (214) 466-8844

WEST GERMANY

6000 FRANKFURT M1
Gutleutstrabe 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689 =STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 460060

Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107 =STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 597032
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART 1
Oberer Kirchhaldenweg 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408
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