


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- SGS25DB070D
SGS25DB080D

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit
A Diode forward Iy =25 A 1.4 2 \%
voltage lf=25A T, =125°C 14 \Y
ter Diode reverse Iy = 25 A di/dt = 100A/us 02105 | us
recovery time
lrm Diode reverse 12 A
recovery time
ltrm Diode forward t=1ms 200 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one

second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558
part 1/8.77, section 5.7.9., only a voltage slowly increasing up to the above value should be used.
If the voltage is applied for one minute as recommended by the above standards then the specified
value of 2000 V should be taken.
During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
voltage is applied between the connected terminals and the base plate.

Safe operating areas for each section

DC current gain

e (A)— = = hee — S S S B
o *—”-‘—L'V—M : l Py S S # i
L — ToCTTITT o e P I S T
PULSE OPERATION * bl | i
|ng lc MAX PULSED : Py S L S
6 £ + S S o .
.
4
2 2 f— -
o) /1,
¢ 2By
DC_OPERATION H /
I v i e I 3 - i 100
2| * For single nonl____ ,,\\, P E— .9
100 repetetive pulse Tv=|25°C/ / -
eI i se T
. I - i
B
2 ‘\\
- i
07 o o L b /25°c \
6 — s SN I RR RS S SR 2
JE SGS25DB070D —— \
e (Tl sgs2spa080D s ’
o2 [ Ll [ 1] 0 \
00 ? “os By 2 C e 2 5 SVeelv) | 2 I -

" ielA)
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Reverse biased SOA (see fig. 2)
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. SGS25DB070D
~ SGS25DB080D

Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rgz = O.

RBSOA sensitivity to T variations

is very limited, so that the limits shown
can be kept valid at ambient temperature
as well.

tp adjusted for
nominal i¢
iC / ib =10

ip 'l' Vclamp
| VBE of f
’ =
SC-0002
Fig. 3 Switching times test circuit
| i
— f
| i
oV T 2 | L=500pH
A | a
; ! - V=250V
R G
I 5V

SC-0I60
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TRANSPACK NPN POWER DARLINGTON MODULE

APPLICATIONS: These products are silicon NPN power darlingtons for industrial switching
applications with three-phase mains operation.

ISOLATED POWER MODULE (30KVA - 375W) I

FAST FREEWHEEL DIODE

ABSOLUTE MAXIMUM RATINGS SGS30DA060D| SGS30DA070D
Veeo Collector-base voltage (I = 0) 1000 1200 \'
Vces Collector-emitter voltage (Vge = 0) 1000 1200 \'
Vcex Collector-emitter voltage (Vgg = —1.5V) 1000 1200 \'
Vceo Collector-emitter voltage (Ig = 0) 600 700 \
Vceow Overload switch-off at 1.5 times I¢ (say- 650 \
Vego Emitter-base voltage (Ic = 0) 7 \
Ic Collector current 45 A
lcm  Collector peak current (t,<<10 ms) 120 A
lcp  Collector peak current non repetitive (t,<<20 us) 200 A
s Base current 3 A
lsp  Base peak current non repetitive (t,<20 us) 20 A
Tsg Storage temperature — 40 to 150 °C
T; Max. operating junction temperature (continuous) 150 °Cc
T; Max. operating junction temperature (1 minute) 175 °Cc
INTERNAL SCHEMATIC MECHANICAL DATA Dimensions in mm
DIAGRAM . .

O——4

3
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 SGS30DA060D
'SGS30DA070D

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit
Vi Diode forward It = 30 A T, = 25°C 1.4 21V
voltage T, = 125°C 1.4 \Y
te Diode reverse lf=30A di/dt = 100A/us 02 | 05| us
recovery time
lem Diode reverse 10 A

recovery current

ltrm Diode forward t =1ms 200 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558,
section 5.7.9., only a voltage slowly increasing up to the above value should be used. If the voltage
is applied for one minute as recommended by the above standards then the specified value of 2000
V should be taken.

During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
voltage is applied between the connected terminals and the base plate.

Safe operating areas

GC-0257

(Al = ==
6 T e o e e s
. ——H i i e i
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) 100ps N
10 \ \ Ims|
¢ S
‘L N N
B DC OPERATION AN N
Ny
100 [ [T \ Bm\,
8 * For single non N
f repetetive pulse N H
2 AN
107! N
8 X
6 \
Py
2 SGS30DA060D
102 SGS30DA070D
oA R * *Veevi
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 SGS30DA060D

 SGS30DA070D

Collector overload SOA (see fig. 1)

Base overload SOA (see fig. 1)

1e{A) 30 °i°°j'° 1b(a) 30 80011
250 25
200 20
150 tp=20p8 5 tp=20pS
RBE |=150 ohm) RBE I=1500hm
RBE2=27 ohm RBE 2=270hm
Tj=125°C Tj= 126°C
100 10
50 5
o o
o 200 400 600 800 1000 1200 o] 200 400 600 800 1000 1200
Vee (V) Veg (V)
Reverse biased SOA (see fig. 2) Switching times inductive load (see fig. 3)
Ic(A) ©c-0233 tpsh, 5¢-0013
—tT"]
40 4 [
VeEort=-5V ]
T/d25°C | -
30
//
20 e
o}
0 \ — SGS30DA060D
SGS30DA070D
N
0.0l
0o 200 400 600 800 000 I200 VelamplV) ‘1o 20 30 Ic(A)
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Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rgz = O.

RBSOA sensitivity to T; variations

is very limited, so that the limits shown Vee tp ad jusfed for
can be kept valid at ambient temperature

as well. nominal ic

tmH 5 /i, =20

ip 'l' Vclamp
_]_VBE of f
' =
SC-0002
Fig. 3 Switching times test circuit.
Veec =50V
L=500 ):H
tp I |
b L sy A Vclamp
300V

$C-0003
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SGS30DB040D
§G830DB045D

TRANSPACK NPN POWER DARLINGTON MODULE

APPLICATIONS: These products are silicon NPN power fast darlingtons in half bridge con-
figuration for industrial switching applications from the mains.

ISOLATED POWER MODULE (15KVA - 375W)

| FAST FREEWHEEL DIODES

ABSOLUTE MAXIMUM RATINGS

Veeo
Vces
Veex
Vceo

Collector-base voltage (lg = 0)
Collector-emitter voltage (Vge = 0)
Collector-emitter voltage (Vge = —1.5V)
Collector-emitter voltage (lg = 0)

VceoL Overload switch-off at 1.5 times Ic (say-

Veso
Ic
lem
lcp
Is
Isp
Tstg
T

T

Emitter-base voltage (Ic = 0)

Collector current

Collector peak current (t,<<10 ms)

Collector peak current non repetitive (t,<20 us)
Base current

Base peak current non repetitive (t,<20 us)
Storage temperature

Max. operating junction temperature (continuous)
Max. operating junction temperature (1 minute)

SGS30DB040D |SGS30DB045D
500 600 v
500 600 v
500 600 v
400 450 v

400 v

7 v

45 A

60 A

200 A

6 A

10 A

— 40 to 150 °c
150 °C
175 °C

INTERNAL SCHEMATIC
DIAGRAM

MECHANICAL DATA

Dimensions in mm

BOLT ZINC PLATED M5xI8
SCREW ZINC PLATED M5x10
2o ~-LOCK WASHER

T
@ HEXAGONAL NUT ZINC PLATXED M5x3.5

S WASHER }zmc PLATED
L i
7 [I] FasTon 3.7x145 TINNED BRASS o
28108
'
. 84 |
T
Lk s
=t 1 tt
bl i

45_ .20 20
) 15
4
sc-ot6l & \ r a5 . |
# ﬁ TR f
R; typ. 80 Q t © h ﬂ (B’—B;S 20
R, typ. 150 Q ~T{ 3" go_ ‘2 1
2 typ 6 fo 2 8 -92__..}
INTERAXIS TOLLERANCE * 0.3 TO-240AA
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SGS30DB040D
SGS30DB045D

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. [Max. | Unit
Vs Diode forward I = 30 A T, = 25°C 130120 | V
voltage T; = 125°C 1.20 \Y
ter Diode reverse li=30A di/dt = 100A/us 0.20| 0.5 | us
recovery time
lem Diode reverse 10 A
recovery current
ltrm Diode forward t =1ms 250 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.
If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/8.77, section
5.7.9, only a voltage slowly increasing up to the above value should be used. If the voltage is ap-
plied for one minute as recommended by the above standards then the specified value of 2000 V
shou'd be taken.
Durirg the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
volta..e is applied between the connected terminals and the base plate.

Safe operating areas for each section

JCIAG) GC-0258
== 2
) : RIS
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E— ESEEES E=
6 O NN - _1
+ T N Ims
: DC OPERATION —N NN
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P — — N I0ms
2 N N
ro"8 N Y
6 B S N
Jl S— TIT N
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102 SGS30DB045D —1+—
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SGS30DB040D
SGS30DB045D

Collector overload SOA (see fig. 1) Base overload SOA (see fig. 1)
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Reverse biased SOA (see fig. 2) Switching times inductive load (see fig. 3)

Ic(A) C-0234 « yal) sc )023_
ts=l25°C
40
. e e ts=25°C
¢=(25°C
30 I
Veeott=-5V I
TRI25°C tr=25°C
=
20 ol N —
Vei=300v [
SGS30DB040D he=15 -
o |/ |ses30pBO45D Veoff=-5Y —
\\
[~~~
ool
0 100 200 300 400 500 600 700 VgmplV) 10 20 30 40 lc(A)

995



SGS30DB040D
 SGS30DB045D

Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rg, = O.

RBSOA sensitivity to T; variations

is very limited, so that the limits shown
can be kept valid at ambient temperature
as well.

tp adjusted for
nominali¢
ic/ip =20

Fig. 3 Switching times test circuit.

ip 'l' Vclamp
—[_VBEoff
' =
SC-0002
%
_|.5vT | | L=500pH
i H T VCC=25OV
"X x| |
I _j.r -5V :
SC-0160
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ADVANCE DATA

TRANSPACK N-CHANNEL POWER MOS MODULE

APPLICATIONS: The SGS30MA050D1 is a N-Channel POWER MOS MODULE for indu-
strial applications (quarter bridge configuration).

ISOLATED POWER MODULE (15KVA - 375W)

INTERNAL FREEWHEEL DIODE

ABSOLUTE MAXIMUM RATINGS SGS30MAO050D1
Vps Drain-source voltage (Vgs = 0) 500 \
Vpgr Drain-gate voltage (Rgs = 20 KQ) 500 \%
Vgs Gate-source voltage +20 \%
Ip Drain current (continuous) T¢ = 25 °C 30 A
lom Drain current (t, < 10 ms, repetitive) 45 A
IoLm  Drain current (t, = 20ps, not repetitive) 75 A
Pt  Total dissipation at Tc < 25 °C 300 w
Derating factor 3 W/°C
Tsg Storage temperature —55to 150 °C
T Max. operating junction temperature (continuous) 150 °C
T; Max. operating junction temperature (1 minute) 175 °C

INTERNAL SCHEMATIC
DIAGRAM

MECHANICAL DATA

Dimensions in mm

TO-240AA

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit

SOURCE DRAIN DIODE (see note B)

lsp Source-drain current 30 | A
(continuous)

lsom Source-drain current 45 | A
(pulsed)

Vsp Forward on voltage Isp=80A Vgs =0 2 \%

ter Reverse recovery Isp=30A Vgs =0 600 ns
time di/dt = 150 A/us

Note A: switching times inductive load have been tested by the circuit shown in fig. 1 (by paralleling
the load with SGS fast recovery diode...).
Typical waveforms obtained for Vp and Ip are schematically shown here below.

Io-Vp at turn-on Ip-Vp at turn-off

GC-0274 GC-0273

Vo \

7
—

Vo

Note that di/dt does not depend on the perfomances of the freewheeling diode, but on the D.U.T. and
its drive circuit only.
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SGS35MAGS0D1

ADVANCE DATA

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vv R |

DSS DS (on)
500V 0.16Q 35A

® |SOLATED POWERMOS MODULE
® HIGH POWER

® FAST SWITCHING

® EASY DRIVE

® EASY TO PARALLEL
INDUSTRIAL APPLICATION:

® SWITCHING MODE POWER SUPPLIES
® UNINTERRUPTIBLE POWER SUPPLIES

TO-240AA

INTERNAL SCHEMATIC DIAGRAM

N-Channel enhancement mode POWERMOS field ef-

fect transistors. Easy drive and fast switching of the- 3 2

se TRANSPACK modules make them ideal for high

power, high speed switching applications.

Typical applications include DC motor control (speed, - - =

soft start and torque), AC motor control (variable fre- 4

quency control) switching mode power supplies, 6 $-8005/1

uninterruptible power supplies, DC/DC convertors

and high frequency welding equipment.

The large RBSOA and absence of second breakdown

in POWERMOS make these TRANSPACK modules

very rugged. This, together with the isolated packa-

ge with its optimised thermal performance, make the-

se modules extremely effective in high power

application.

ABSOLUTE MAXIMUM RATINGS SGS30MA050D1

Vps Drain-source voltage (Vgg = 0) 500 \

Vpgr Drain-gate voltage (Rgg = 20KQ) 500 \

Vgs Gate-source voltage * 20 \

Ip Drain current (continuous) T, = 25°C 35 A

Iom Drain current (t,<10 ms, repetitive) 50 A

lpLm Drain current, (t,=20us, not repetitive) 80 A

Pt Total dissipation at T, <25°C 400 W
Derating factor 3.2 wreC

Terg Storage temperature —55 to 150 °C

T Max. operating junction temperature (continuous) 150 °C

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SOURCE DRAIN DIODE (see note B)

Isp Source-Drain current 35 A
(continuous)

Ispm Source-Drain current 50 A
(pulsed)

Vsp Forward on voltage Isp = 35A Vgg = 0 21V

t, Reverse recovery di/dt = 150A/us Igp = 30A 600 ns
time Vgs = O

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.

If this test is repeated by the user either as a good inwards check or as a test of the final equipment,
in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558, part
1/8.77, section 5.7.9., only a voltage slowly increasing up to the above standards then the specified
value of 2000 V should be taken.

During the test all electrical terminals including the drive terminals must be connected with each other
in order to avoid damage by inductively or capacitively induced voltage transients. The test voltage
is applied between the connected terminals and the base plate.

Note A: switching times inductive load have been tested by the circuit shown in fig. 1 (by
paralleling the load with SGS fast recovery diode SGS45R80).
Typical waveforms obtained for V and I, are schematically shown here below.

Io-Vp af turn-on Ib-Vp af turn-off

Gc-0274 6c-0273

Note that di/dt does not depend on the performances of the freewheeling diode, but on the D.U.T.
and its drive circuit only.
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

* VOLTAGE RANGE: 1200V
e AVERAGE CURRENT: 35A

e VERY LOW REVERSE RECOVERY
TIME: t,, 150ns

* VERY LOW SWITCHING LOSSES
* LOW NOISE TURN-OFF SWITCHING

Typical applications include freewheel dio-

DIOWATT2

des in motor control systems. K—i€¢—A
ABSOLUTE MAXIMUM RATINGS
VRrM  Peak repetitive reverse voltage 1200 \%
VrRwm Working peak reverse voltage 1200 \%
VR Continuous reverse voltage 1200 \%
IFRM Repetitive peak forward current (t=10us) 500 A
Ir(av)  Average forward current Tgage =70°C

(switching operation, §=0.5) 35 A
lESm Surge non repetitive forward current (t=10ms) 350 A
Piot Total dissipation at Tgge =70°C 90 W
Tstg Storage temperature —65 to 150 °C
T; Max. operating junction temperature 150 °C

This advanced information on a new products now in development or undergoing evaluation. Details are subject to change without notice.
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'SGS40TA045
SGS40TA045D

TRANSPACK NPN POWER TRANSISTOR MODULE

APPLICATIONS: These products are silicon NPN power transistors for industrial switching

applications from the mains.

ISOLATED POWER MODULE (30KVA - 375W) I

FAST FREEWHEEL DIODE (D - suffix)

ABSOLUTE MAXIMUM RATINGS

SGS40TA045 | SGS40TA045D

Veeo Collector-base voltage (Ig = 0)

Vces Collector-emitter voltage (Vge = 0)
Vcex Collector-emitter voltage (Vge = —1.5V)
Vceo Collector-emitter voltage (g = 0)

Vceow Overload switch-off at 1.5 times Ig (sat)-
Veso Emitter-base voltage (Ic = 0)

Ic Collector current

lcm  Collector peak current (t,<<10 ms)

lce  Collector peak current non repetitive(tb<20 us)

s Base current

lsp  Base peak current non repetitive (t,<20 us)

Tag Storage temperature

T; Max. operating junction temperature (continuous)
T Max. operating junction temperature (1 minute)

— 40 to 150

I
850

850
850
450
500
7
60
120
300
12
50

150
175

o

o

OO0 Prr»r<<<<<<

o

INTERNAL SCHEMATIC MECHANICAL DATA

DIAGRAM

1009

PLIXTEB

WASHER

Dimensions in mm

CREW. zuw PLATED M5I0 -

-
%:LOCK WASHER

ZING ~PLATED, :

TO-240AA
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: SGS40TA045
SGS40TA045D

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit
Vi Diode forward lf = 40 A T; = 25°C for SGS40TA045D 150{20 | V
voltage T, = 125°C 1.55 \Y
tr Diode reverse le=40A 0.20| 0.5 | us
recovery time di/dt = 100A/us  for SGS40TAG45D
lem Diode reverse 10 A

recovery current

lirm Diode forward t = 1ms for SGS40TA045D 250 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with [EC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558,
section 5.7.9., only a voltage slowly increasing up to the above value should be used. If the voltage
is applied for one minute as recommended by the above standards then the specified value of 2000
V should be taken.

During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
voltage is applied between the connected terminals and the base plate.

Safe operating areas

(A, — — 6C-0260

T =+
P LI T BULSE OPERATION * ]
? | Ic MAX PULSED —

|c MAX_CONT : TN 100psi=g] 40ps|
1 SO

S
DC OPERATION—=

i Egors

“ 6 8VeelV)
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x 'SGSA0TAQ45
 SGS40TA045D

Collector overload SOA (see fig. 1) Base overload SOA (see fig. 1)
IclA) GC-0269 18(A) 6C-0056
400
50
300
40 <
1,=20us tp= 20 ys
200 — Rge=27 Rgg =27¢
BE=2 72 30 Tj<slesec
Tjl25°C
20
100
10
¢} 200 400 600 VeelV) [ 100 200 300 400 500 600 VeE (V)
Switching times inductive load (see fig. 3) Switching times inductive load vs
junc. temp.
ts) 9070067 % 300 £ Q088
elzsee | 260 /
Vel =300V
- ts=25°C /
44/ brE =S
! VBE off =5V /
220 fc=40A
LT t§=125°C
— A
180
ol A tg=25%c //
|
Vel =300V - ////
hrE=S T 140 v
VBEoft =-5V ”,/’
\ ‘ L~ ts
0.0l 100
10 20 30 40 le(A) 25 50 75 100 125 Tito)
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Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rgp = O.

RBSOA sensitivity to T variations

is very limited, so that the limits shown
can be kept valid at ambient temperature
as well.

Vee 4 adjusted for

nominalig

| mH

,—‘ in/iy =5
tp c’'b
ib 'L Vclamp
—J—VBE off
' =
SC-0002
Fig. 3 Switching times test circuit.
Vee =50V
L=100 MR

» [

ip
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

e VOLTAGE RANGE: 800V
e AVERAGE CURRENT: 45A
e VERY LOW REVERSE RECOVERY

TIME: t,, 125ns DIOWATT2
e VERY LOW SWITCHING LOSSES
e LOW NOISE TURN-OFF SWITCHING
Typical applications include freewheel dio-
des in motor control systems. K—i4—A
ABSOLUTE MAXIMUM RATINGS
VRRM  Peak repetitive reverse voltage 800 \%
VrRwm Working peak reverse voltage 800 \Y
VR Continuous reverse voltage 800 \%
IFRM Repetitive peak forward current (t=10us) 600 A
Ir(av)  Average forward current Tggge =70°C

(switching operation, §=0.5) a5 A

lesm Surge non repetitive forward current (t=10ms) 450 A
Ptot Total dissipation at Tegge =70°C 90 W
Tstg Storage temperature —65 to 150 °C
Tj Max. operating junction temperature 150 °C

This advanced information on a new products now in development or undergoing evaluation. Details are subject to change without notice.
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SGS50DA045D

TRANSPACK NPN POWER DARLINGTON MODULE

APPLICATIONS: The product is a silicon NPN power darlington for industrial switching appli-

cations from the mains.

ISOLATED POWER MODULE (37KVA - 375W) I

FAST FREEWHEEL DIODE

ABSOLUTE MAXIMUM RATINGS SGS50DA045D
Vceo Collector-base voltage (I = 0) 850 \
Vces Collector-emitter voltage (Vge = 0) 850 \
Vcex Collector-emitter voltage (Vgg = —1.5V) 850 \Y
Vceo Collector-emitter voltage (Ig = 0) 450 \
VceoL Overload switch-off at 1.5 times I (say- 500 \
Veso Emitter-base voltage (Ic = 0) 7 \%
Ic Collector current 75 A
lem  Collector peak current (t,<<10 ms) 120 A
lcp Collector peak current non repetitive (t,<20 us) 300 A
Ig Base current 3 A
lep Base peak current non repetitive (t,<20 us) 10 A
Tsg  Storage temperature — 40 to 150 °C
T Max. operating junction temperature (continuous) 150 °C
T, Max. operating junction temperature (1 minute) 175 °C
INTERNAL SCHEMATIC MECHANICAL DATA Dimensions in mm
DIAGRAM L s

_BOLT ZING PLATED Msxi8 e

.0 i SCREW. ZINC PLATED MSxI0

s LL0CK WASHER) x

Tk WASHER }zmp PLATED
e e I 3
ﬁ FASTON 37x14.5 TINNED BRASS ~lo
[
3 2
4 6
, e i
| INTERAXIS TOLERANCE® 03 TO-240AA
1019 08/85



SGS50DA045D

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. [ Unit
V¢ Diode forward I = 50 A T, = 25°C 160(22 | V
voltage T, = 125°C 1.70 \
tr Diode reverse lt=50A di/dt = 100A/us 0.20( 0.5 | us
recovery time
lrm Diode reverse 12 A
recovery current
ltrm Diode forward t =1ms 250 A
current

INSULATION TESTING

The insulation between.the live parts and the base plate of TO-240 is tested before delivery for one

second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558,
part 1/8.77, section 5.7.9., only a voltage slowly increasing up to the above value should be used.
If the voltage is applied for one minute as recommended by the above standards then the specified
value of 2000 V should be taken.
During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
voltage is applied between the connected terminals and the base plate.

&
O .

o

=

S

O
N fo®O N ~oo

Safe operating areas

SSShnSSSSsn e
N N 0 A |
PULSE OPERATION #*
lc MAX PULSED
= B | 40
lc MAX | ~ 100ps 1
CoNT. AN 3 Im
DC OPERATION {F—=\ NI\
i N
* For single non| \\ \\
repetetive pulse N \"I()ms
\
AN
L \\
2 —— TNgH T
Y
]
2 | }
I
100 2 « 6 810 2 « 6 8|02 2 “ 5 8Veg(V)
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SGS50DA045D

le(A)

300

IclA)

70

60

50

40

30

20

o

Collector overload SOA (see fig. 1)

Base-enitter saturation voltage

tp=20us
! Rgg, 1509

Rpg2:279

Tj<I25°C

500

Reverse biased SOA (see fig. 2)

GC -0030 GC-0028
- VBE (sat)
V)
|~
2 L
Tj=-40 L~ ~
140 _— /; -
- > / hpg=25
> /‘
Tj=25
Tj=125°C
1
(o]
1000 Vge(V) 0, 25 50 le(a)

Switching times inductive load (see fig. 3)

GC-0232 tus) C-0033
10

t5=125°C

AT | |t

Veort=-5V

=
te=125°C
1 T

I

Tii25°C
l

— A 4 tg=25°C

)// 4 I

ol e

Vei=300V | —]

1 hpg =25

\

VBEoff = -5V

>

L]

200 400 600 800

1000

Vetamp(V) 10 20 30 40 50 1c(A)
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Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rg, = O.

RBSOA sensitivity to T; variations Vee X
is very limited, so that the limits shown 1'p OdeSfed for
can be kept valid at ambient temperature

nominal ig
ic/ip=25

as well.

ib l X Vclamp
| VBE of f
’ =
SC-0002
Fig. 3 Switching times test circuit.
Vee=50V

ip ! L=100uH
\———@_; D.U.T.

Vclamp
i -5V 300V
b ——i—
External
= speed-up diode =
SC-0004
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TRANSPACK NPN POWER DARLIN
APPLICATIONS: The SGS50DB040D and S

GTON MODULE

GS50DB045D are silicon NPN power fast dar-

lingtons in half bridge configuration for industrial switching applications from

the mains.

ISOLATED POWER MODULE (26KVA-375W)

[

FAST FREEWHEEL DIODES

ABSOLUTE MAXIMUM RATINGS SGS50DB040D |SGS50BD045D
Veeo Collector-base voltage (g = 0) 500 600 \
Vces Collector-emitter voltage (Ve = 0) 500 600 Vv
Vcex Collector-emitter voltage (Vge = —1.5V) 500 600 \
Vceo Collector-emitter voltage (g = 0) 400 450 \%
VceoL Overload switch-off at 1.5 times lc (say- 400 \%
Veso Emitter-base voltage (Ic = 0) 7 \
Ic Collector current 75 A
lcm  Collector peak current (t,<10 ms) 120 A
lcp  Collector peak current non repetitive (t,<20 ps) 250 A
Is Base current 10 A
lsp  Base peak current non repetitive (t,<20 ps) 20 A
Tag Storage temperature — 40 to 150 °C
T Max. operating junction temperature (continuous) 150 °C
T Max. operating junction temperature (1 minute) 175 °C
INTERNAL SCHEMATIC MECHANICAL DATA Dimensions in mm
DIAGRAM ,
BOLT ZINC PLATED M5xI8
4 SCREW ZINC PLATED M5xi0
3 ~L.OCK VIASHERI
» S WASHER ZINC PLATED
i
60— J FASTON 3.7x14.5 TINNED BRASS
28x08 )
(!
4 '
R R 01 l i"’!
bt | tH—
40— (TD HEXAGONAL NUT ZINC PL’AT‘EO M5x3.5
4.5 0_y 20,
R Ra ! 15 )
4 { M5
sc-o.l 6 . s
Rityp 80 Q . e SO D '-r!fs 20
Rz typ 150 Q e ) 80 2
® 92 "
hed
INTERAXIS - TOLLERANCE & 0.3 TO-240AA
08/85
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit
Vi Diode forward lf=50A 14 2 \%
voltage lk=50A T;=125°C 1.5 \Y
tre Diode reverse It = 50 A di/dt = 100A/us 02 |05 | us
recovery time
lrm Diode reverse 10 A
recovery time
ltrm Diode forward t=1ms 250 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.
If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558
part 1/8.77, section 5.7.9., only a voltage slowly increasing up to the above value should be used.
If the voltage is applied for one minute as recommended by the above standards then the specified
value of 2000 V should be taken.
During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test
voltage is applied between the connected terminals and the base plate.

Safe operating areas for each section

GC-0264

DC current gain

GC-0270

[
i TR e T P
i s s i T AT 8 I N
Ic MAX = PULSE OPERATION * —1HH s : 4
102 4 f
13
.
Veg=5V —
N ‘ e Z
10 . . /4/
: 7/
100 -
2 | I 7 y =S
T s d
100 | [ N \
8 ,77*,;__1 : 6
- — = N N =l 0
R i TN 10ms Ti=125 C/ yo4
* For slngle non . i \ “ / 7
2| repetetive pulse ‘ e ‘* i : A
o7 e | Lt T=25°C /
sfF—1 1t Lo } jf‘; HE X ) |
Pl : " JT LT
1 [T T SGS50DB040D - 400
; I [0 1SGSSODBO45D Ti=-a0°C
107 — [¢)
10° 2 EE R NTe 2 ‘6 802 2 4 6 GVCE[V) | 2 4 Lo} 2 4 6 8 Ic(A)
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SGS50DB040D
SGS50DB045D

Reverse biased SOA (see fig. 2)

700 VeigmplV)

GC-0268
IelA) — - °
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60
50
40
Vieotr=-5V
30 Tjsl25°C
20 SGS50DB040D
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Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rgx = O.

RBSOA sensitivity to T; variations

is very limited, so that the limits showr\ VCC
can be kept valid at ambient temperature

tp adjusted for
nominal ig

i/ ip =20

as well.

D.UT.
ib '[' Velamp
T-VBE of f
' =
SC-0002
Fig. 3 - Switching time test circuit
‘[——‘;—f y
-5V : !
1 | L=500pH
: : T -4
o [ ] ! :
— | : = V=250V
g g r
I % 5V 5
SC--0I160
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

¢ VOLTAGE RANGE: 400V
* AVERAGE CURRENT: 60A

e VERY LOW REVERSE RECOVERY
TIME: t,, 125ns

* VERY LOW SWITCHING LOSSES
e LOW NOISE TURN-OFF SWITCHING

DIOWATT2

Typical applications include freewheel dio-
des in motor control systems.

ABSOLUTE MAXIMUM RATINGS

VRRm  Peak repetitive reverse voltage 400 \
VRwm Working peak reverse voltage 400 \%
VR Continuous reverse voltage 400 \Y
IFRM Repetitive peak forward current (t=10us) 700 A
IrAv)  Average forward current Tgage =70°C

(switching operation, §=0.5) 60 A
lEsm Surge non repetitive forward current (t=10ms) 600 A
Piot Total dissipation at Tgage =70°C 90 W
Tstg Storage temperature —65 to 150 °C
T; Max. operating junction temperature 150 °C

This advanced information on a new products now in development or undergoing evaluation. Details are subject to change without notice.
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TRANSPACK NPN POWER DARLINGTON MODULE

APPLICATIONS: The product is a silicon NPN power darlington for industrial applications.

ISOLATED POWER MODULE (30KVA - 375W) I

FAST FREEWHEEL DIODE

ABSOLUTE MAXIMUM RATINGS SGS80DA020D

Veeo Collector-base voltage (Ig = 0) 300 \%
Vces Collector-emitter voltage (Vgg = 0) 300 \Y
Veex Collector-emitter voltage (Vge = —1.5V) 300 \
Vceo Collector-emitter voltage (Ig = 0) 200 \Y
Vceor Overload switch-off at 1.5 times I (say- 250 \%
Veso Emitter-base voltage (Ic = 0) 7 \%
Ic Collector current 120 A
lcm  Collector peak current (t,<<10 ms) 240 A
lcp Collector peak current non repetitive (t,<<20 us) 500 A
s Base current 2 A
Igp Base peak current non repetitive (t,<20 us) 50 A
Tsg Storage temperature — 40 to 150 °C
T Max. operating junction temperature (continuous) 150 °C
T Max. operating junction temperature (1 minute) 175 °C

INTERNAL SCHEMATIC MECHANICAL DATA

DIAGRAM

1037

Dimensions in mm
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. |Max. | Unit
Vi Diode forward It =80 A T, = 25°C 160 2| V
voltage T; = 125°C 1.70 '
tr Diode reverse l=80A di/dt = 100A/us 0.20( 0.5 | us
recovery time
lem Diode reverse 12 A
recovery current
ltrm Diode forward t =1ms 300 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one

second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equip-
ment, in accordance with IEC Publication 146 (1973), clause ,492.1 or DIN 57558 part 1/VDE 0558,
part 1/8.77, section 5.7.9., only a voltage slowly increasing up to the above value should be used.
If the voltage is applied for one minute as recommended by the above standards then the specified

value of 2000 V should be taken.

During the test all electrical terminals including the drive terminals must be connected with each
other in order to avoid damage by inductively or capacitively induced voltage transients. The test

voltage is applied between the connected terminals and the base plate.

Safe operating areas

IelA GC-0262
6
“
2
3
2 lc MAX
sfle = % =
«| PuLsep ULSE OPERATION i
) T ~3 —: .
5 | N \lOOps Ops
IOa o MAX r 1 =
6 |CONT.
B 1 -
2
(o |DC OPERATION N \ \
8 ==t = £
¢ = NCHRER
\
,| * For single non \
repetetive pulse
I0°6 ===zc
= X
¢ N
2 AN
107
|o° 2 4 6 Blol 2 4 6 5102 2 4 6 chE(V)
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Collector overload SOA (see fig. 1) Base overload SOA (see fig. 1)

1c(A) Sc-o048 (&) 6C-0049
1000 100
500 - 50
vp-20-)n tp=20 us
Rpg| =502 Reg| =500
RBE27279 Rggz=272
Tj<li25°C Tj<i25°C
: ] ) [ _
[ 50 100 150 200 250 VCe(v) o 50 100 150 200 250  Vcg(V)
Reverse biased SOA (see fig. 2) Switching times inductive load (see fig. 3)
A} C-023] Kyl GC-0051 ‘
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O e v Sy Toee
\ P nfsf
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Tjd25°C = /i A
. 14, =250
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=4 T
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Fig. 2 RBSOA TEST CIRCUIT

RBSOA test circuit has been driven by
the switching times test circuit

with Rgz = O.

RBSOA sensitivity to T; variations

is very limited, so that the limits shown
can be kept valid at ambient temperature

as well.
l l tp

tp adjusted for
nominali¢
tmH /i =20

Vclamp

ib l
—]_VBE of
' =

SC-0002

Fig. 3 Switching times test circuit.

Vee=50V

p L=50 uH
i -5V L

External
= speed-up diode

'K Vclamp

150V

|||»

SC-0004
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PRELIMINARY DATA

TRANSPACK NPN POWER DARLINGTON MODULE

APPLICATONS: The product is a silicon NPN

power darlington for industrial applications.

ISOLATED POWER MODULE (UP TO 2500V)
FAST FREEWHEEL DIODE

VERY HIGH CURRENT

VERY HIGH POWER (UP TO 37.5 KVA)
INDUSTRIAL APPLICATIONS

.MOTOR CONTROLS

UNINTERUPTABLE POWER SUPPLIES

HIGH POWER REGULATED DC SUPPLIES

TO-240AA

INTERNAL SCHEMATIC DIAGRAM

O
3 2
4 6
ABSOLUTE MAXIMUM RATINGS SGS100DA025D
Vcpo Collector-base voltage (I = 0) 300 \
Vces Collector-emitter voltage (Vge = 0) 300 \
Vcex Collector-emitter voltage (Vgg = —1.5V) 300 \
Vego Collector-emitter voltage (lg = 0) 250 \
VceoL Overload switch-off at 1.5 times Ig (ga0) 250 \
Vego Emitter-base voltage (Ic = O) 7 \
Ic Collector current 150 A
lcm  Collector peak current {t,< 10 ms) 300 A
Icp Collector peak current non repetitive (t, <20 us) 600 A
I Base current 2 A
Igp Base peak current non repetitive (t;< 20 us) 60 A
Tyg Storage temperature —40 to 150 °C
T; Max. operating junction temperature (continuous) 150 °C
T Max. operating junction temperature (1 minute) 175 °C
03/86
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ELECTRICAL CARACTERISTICS (Continued)

Parameter Test Condition Min.|Typ. Max | Unit

Vi Diode Forward Il = 100A 161 2 \
voltage Il = 100A T,=125°C 1.7

t, Diode reverse lf = 100A di/dt = 100A/us 0.2 10.5| us
recovery time

lem Diode reverse 15 A
recovery current

(P Diode forward t = 1ms 300 A
current

INSULATION TESTING

The insulation between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.
If this test is repeated by the user either as a goods inwards check or as a test of the final equipment,
in accordance with IEC Publication 146 (1973), clause 492. 1 or DIN 57558 part. 1/VDE 0558, part
1/8.77, section 5.7.9., only a voltage slowly increasing up to the above standards then the specified
value of 2000 V should be taken.
During the test all electrical terminals including the drive terminals must be connected with each other
in order to avoid damage by inductively or capacitively induced voltage transients. The test voltage
is applied between the connected terminals and the base plate.

DC current gain

e O I i
3000~ —+-1 + »v‘- ,,,l i T i
2500 I 44 —‘b L \‘;L
I %,/\ | Et ; 1l
2000}~ : o+ bl #ﬁ
1500 il \g &L ﬂj
EN
1000 I-ﬂ T
ol T T {H
. N

Collector-emitter saturation

voltage
sc-0338 v
Vee(sat BE(sa)
v S S S J—-—l W
25 - 4
2 e T 3
Lo
[ e B sl e 5 i M net 2
vd Iyg=80
— - 7/ + b —
AL ‘
I~
0s L
o 50 100 150 200 lcla) o

Base-emitter saturation

voltage
T
il R — - . T _
(S S T
I
|
L/l_/ B Lol
| L
50 100 150 200 IetA)
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ADVANCE DATA

TRANSPACK N-CHANNEL POWER MOS MODULE

APPLICATIONS: The SGS100MA010D1 is a N-Channel POWER MOS MODULE for indu-
strial applications (quarter bridge configuration).

ISOLATED POWER MODULE (10KVA - 375W) I INTERNAL FREEWHEEL DIODE
ABSOLUTE MAXIMUM RATINGS SGS100MA010D1
Vps Drain-source voltage (Vgs = 0) 100 \Y
Vper Drain-gate voltage (Rgs = 20 KQ) 100 \Y
Vgs Gate-source voltage +20 \'%
Ib Drain current (continuous) T = 25 °C 100 A
lom  Drain current (t, < 10 ms, repetitive) 150 A
loum  Drain current (t, = 20us, not repetitive) 250 A
Piwt  Total dissipation at T¢ < 25 °C 300 w
Derating factor 3 wreC
Tsg  Storage temperature —55 to 150 °C
T; = Max. operating junction temperature (continuous) 150 °C
T; Max. operating junction temperature (1 minute) 175 °Cc
INTERNAL SCHEMATIC MECHANICAL DATA Dimensions in mm
DIAGRAM

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test Conditions Min. | Typ. {Max. | Unit

SOURCE DRAIN DIODE (see note B)

lsp Source-drain current 100 | A
(continuous)

Ispm Source-drain current 250 A
(pulsed)

Vsp Forward on voltage lsp =100 A Vgs =0 2 Vv

ter Reverse recovery lsp =100 A Vgs =0 400 ns
time di/dt = 250 A/us

Note A: switching times inductive load have been tested by the circuit shown in fig. 1 (by paralleling
the load with SGS fast recovery diode...).
Typical waveforms obtained for Vp and Ip are schematically shown here below.

Ip-Vp at turn-on Ip-Vp at turn-off

GC-0274 GC-0273

T T T

Vo \ \ b 1

Note that di/dt does not depend on the perfomances of the freewheeling diode, but on the D.U.T. and
its drive circuit only.
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ADVANCE DATA

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS
Vbss Rpbs (on) Ih
100V 0.009Q 150A

® |SOLATED POWERMOS MODULE

® HIGH POWER

® FAST SWITCHING

® EASY DRIVE

® EASY TO PARALLEL

INDUSTRIAL APPLICATION: TO-240AA

® SWITCHING MODE POWER SUPPLIES

® UNINTERRUPTIBLE POWER SUPPLIES INTERNAL SCHEMATIC DIAGRAM

® MOTOR CONTROLS

® INVERTERS

N-Channel enhancement mode POWERMOS field ef- 3 2

fect transistors. Easy drive and fast switching of the-

se TRANSPACK modules makes them ideal for high

power, high speed switching applications. -

Typical applications include DC motor control (speed, 4

soft start and torque), switching mode power sup- 6 S-80051

plies, uninterruptible power supplies, DC/DC conver-

tors and high frequency welding equipment.

The large RBSOA and absence of second breakdown

in POWERMOS make these TRANSPACK modules

very rugged. This, together with the isolated packa-

ge with its optimised thermal performance, make the-

se modules extremely effective in high power

application.

ABSOLUTE MAXIMUM RATINGS SGS150MA010D1

Vbs Drain-source voltage (Vgg = 0O) 100 \

Vber Drain-gate voltage (Rgg = 20KQ) 100 \

Vas Gate-source voltage * 20 \

I Drain current (continuous) T, = 25°C 150 A

Iom Drain current (tp< 10 ms, repetitive) 225 A

Y] Drain current, {t,=20ys, not repetitive) 375 A

Piot Total dissipation at  T_,,, <25°C 400 w
Derating factor 3.2 w/eC

TStg Storage temperature —55 to 150 °C

T, Max. operating junction temperature (continuous) 150 °C

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SOURCE DRAIN DIODE

Isp Source-Drain current 1501 A
(continuous)

lspm Source-Drain current 375 | A
(pulsed)

Vgp Forward on voltage lsp = 160A Vg = O 21V

t,, Reverse recovery di/dt = 250A/us Igp = 160A 400 ns
time VGS =0

INSULATiON TESTING

The insu[ejtion between the live parts and the base plate of TO-240 is tested before delivery for one
second at 2500 V a.c.

If this test is repeated by the user either as a goods inwards check or as a test of the final equipment,
in accordance with |IEC Publication 146 (1973), clause 492.1 or DIN 57558 part 1/VDE 0558, part
1/8.77, section 5.7.9., only a voltage slowly increassing up to the above standards then the speci-
fied value of 2000 V should be taken.

During the test all electrical terminals including the drive terminals must be connected with each other
in order to avoid damage by inductively or capacitively induced voltage transients. The test voltage
is applied between the connected terminals and the base plate.

Note A: switching times inductive load have been tested by the circuit shown in fig. 1 (by
paralleling the load with SGS fast recovery diode SGS45R80).
Typical waveforms obtained for Vy and I, are schematically shown here below.

Io-Vp af turn-on Io-Vp af turn-off

6€:0274 6€-0273

Vo

Note that di/dt does not depend on the performances of the freewheeling diode, but on the D.U.T.
and its drive circuit only.
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ADVANCE DATA

HIGH VOLTAGE FAST SWITCHING

The SGS10004/10005 are silicon power Darlington transistors with integrated base-emitter
speed-up diode, mounted in Jedec TO-3 metal case designed for high-power, fast switching
applications. The SGS10004P and SGS10005P are mounted in SOT-93 case similar to
TO-218. This family isan economic alternative to MJ10004 or MJ10005 particularly suitable
for applications at 8A operating currents.

ABSOLUTE MAXIMUM RATING SOT-93| SGS10004P SGS10005P
TO-3 SGS10004 $GS10005

Vceo Collector-emitter voltage (Ig = 0) 350V 400V

Vcex Collector-emitter voltage (Vgg = -5V) 400V 450V

Vcev Collector-emitter voltage (Vgg = 1.5V) 450V 500V

Vego Emitter-base voltage (1 = 0) 8Vv

e Collector current 16A

lcw  Collector peak current 25A

g Base current 2.6A

Igm  Base peak current bA

Pt  Total power dissipation at T, < 25°C (TO-3) 175W (SOT-93) 150W

Tqg Storage temperature -65 t0 200°C  -65 to 175°C

T; Junction temperature 200°C 175°C

INTERNAL SCHEMATIC DIAGRAM Ec
e
| j J

R1 Typ. 10002

S
I
|

|

| R2 Typ. 3500

MECHANICAL DATA

Dimension in mm

Collector connected to case Collector connected to tab
. 15.2 _5o™
Y 87 7 w0
10 [ ¥ iioS O e H
e T
h 1 L
| | g o d BF H
3 o 3 " © " H
28 ’Q%ﬁi T & Tl ]
| b bl .
@ | ¢ —rof
—7 ks -
40:409 con Wl los
" 25] ]
comep =2}
TO-3 (sim. to TO-218) SOT-93

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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SGS10004
SGS10004P

SGS10005
SGS10005P
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. |Unit
Vet Diode forward voltage | | = 10A 3 5 |V
hee Small-signal current lc =1A Vee = 10V
gain frest = TMHz 10 -
Cos Output capacitance Veg =10V g =0
fiest = T00MHz 100 325 | pF
ton Turn-on time Vece=250V I =8A 022 08 | us
lgy = -lg, =400mA
t, Rise Time Vge (off) = 5V 06 15 | us
ts Fall time tp =50us duty cycle< 2% 0.15 0.5 | us

*Pulsed: pulse duration = 300us duty cycle = 1.5% .
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HIGH VOLTAGE, HIGH POWER, FAST SWITCHING

® INTEGRATED SPEED-UP DIODE
® MOTOR CONTROLS

The SGSD00031, SGSO00030 and SGSID312 are si-
licon multiepitaxial planar NPN transistors in mono-
lithic darlington configuration with integrated
speed-up diode, mounted respectively in Jedec TO-3
metal case, SOT-93 plastic package and
ISOWATT218 fully isolated package.

No parasitic collector-emitter diode, so that an ex-
ternal fast recovery free wheeling diode can be
added.

They are particulary suitable as output stage in high
power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

C

Vcer Collector-emitter voltage (Rgg = 50 ohm)
Vceo Collector-emitter voltage (I = 0)

le Collector current

lem Collector peak current (t,< 10ms)

I Base current

lem Base peak current (t, < 10ms)

Viso Isolation voltage (DC)

Piot Total dissipation at T, < 25°C

Storage temperature
Max. operating junction temperature

stg
i

600

400

28

40

6

12
T0-3 SOT-93  ISOWATT218
4000 Vv
150 125 50 w

>>r><<

—65t0 1756 —65t0 160 —65 to 150 °C

175 150 150 °C
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THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/MW for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (T0-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000V DC isolation

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrates
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (T0-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-

for the SOT-93 package, SGS guarantee r |
4000V DC isolation for the ISOWATT218. ce of the ISOWATT218 is typically 17pF.
Fig. 1 103 GU-1229
th THERMAL IMPEDANCE - TIME
CM) WITH A SMALL HEATSINK
10%
ISOWATT218  x
S0T-93 o
mica thickness — 01mm
10
1.
1
1(710" 107 10 1 10 10 10°
TIME(sec)

Safe operating area

Safe operating area

DC current gain

(TO-3) o (SOT-93/ISOWATT218), . "
it = L | T 2 S S N 3 3 = N T
(a)*[ IcMAX PULSED et ¢[i. Max PULSED .t PULSE DURATION - 1+ FE &

‘ 5M = W - TT N N ‘;”]‘}‘ 1 T
2 [TeMAX ) m \ % Nt TN ‘F‘l »
1o, [SSE0¢ . \m 100ps e
© X - ;?1‘ = - *
‘ \ : I T
50T.93 — ?/l- ; p \
2 2|ISOWATT218+ t Ye=sV-
! J ,
o i L.
1 : = IO! - S35: 10° - % s
X ¢ H Lo 7 N\
: TN 2| % FOR ZAGLE No! A
10t o REPETITIVE PULSE
=== e i e
. N : [Saayii t X
i i 1 7] Teaser25C

: ST 1 } oc 1] N
107 = 02 i I 10 -

' 0 107 e o Tt L0 o2 * Veetv) 0 ! 0 IctA)
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Al

32
28
24

20

Clamped reverse bias safe
operating areas

6 0388

Tease=125°C
Vape-5V

800

Veetvi

TEST CIRCUIT

Fig. 2
Vee
O

S— 6600
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HIGH VOLTAGE, HIGH POWER, FAST SWITCHING

® INTEGRATED SPEED-UP DIODE
® MOTOR CONTROLS

The SGSD310, SGSD311 and SGSID311 are silicon
multiepitaxial planar NPN transistors in monolithic dar-
lington configuration with integrated speed-up dio-
de, mounted respectively in Jedec TO-3 metal case,
SOT-93 plastic package and ISOWATT218 fully iso-

lated package.

No parasitic collector-emitter diode, so that an ex-
ternal fast recovery free wheeling diode can be

added.

They are particulary suitable as output stage in high

power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

On

Vcer Collector-emitter voltage (Rgg = 50 ohm)
Veen Collector-emitter voltage (I3 = O)

I Collector current

lem Collector peak current (t, < 10ms)

Ig Base current

lam Base peak current (t, < 10ms)

Viso Isolation voltage (DC)

Piot Total dissipation at T, < 25°C

Tstg Storage temperature

i

Max. operating junction temperature

600 \
400 \
28 A
40 A
6 A
12 A
TO-3 SOT-93 iISOWATT218
4000 \%
150 125 50 w
—65t0 1756 —651to 1560 —65to 150 °C
175 150 150 °C
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THERMAL RESISTANCE OF THE ISOWATT218

;rhe junction to case thermal resistance of 2.5
C/W for the ISOWATT 218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (T0O-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000V DC isolation

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrates
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (T0-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218

for the SOT-93 package, SGS guarantee Package. The collector to heatsink capacitan-
4000V DC isolation for the ISOWATT218. ce of the ISOWATT218 is typically 17pF.
Fig. 1 10’ Gr1229
Zth THERMAL IMPEDANCE ~ TIME
(°CM) WITH A SMALL HEATSINK
10%
ISOWATT218 =
S0T-93 o
mica thickness — 01mm
10
1
)
1610" 107 107" 1 10 1 10
TIME(sec)

Safe operating area
(TO-3)

Safe operating area
(SOT 93/ISOWATT21 BL

DC current gain

[ d A)
e «
(a)*} IcMAX PULSED T
N = = T
Sms
1 [IcMAX i 100ps, :
ICONLDC — ,
0 0
. .
i .
T iy
R il i ,
o
[ 10
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: i .
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Clamped reverse bias safe TEST CIRCUIT

operating areas

¢ 0388

e Fig. 2
Vcc
. B ¥
BD439 4LT70uF
28 T eqne125°C 200 H 2L
24 Vpgg=-5V.
20 T
16 # VO
2 D.UT
8
a |
i
o 200 400 600 800 VeV vi 1000 * l O
L
T 470 pF
L S— 6600

1073



HIGH SPEED SWITCHING APPLIQATIONS VDSS RDS(ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.13Q0 | 10A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SOT-82 SGSP221 SGSP222
TO-220 SGSP321 SGSP322
SOT-93 SGSP421 SGSP422
TO-3 SGSP521 SGSP522
Vps Drain-source voltage (Vgg = 0) 60V 50V
Vbgr Drain gate voltage (Rgs = 20KS2) 60V 50V
Vas Gate-source voltage +20V
Ib Drain current (continuous) at Teaee = 25°C 10A
at Teaee = 100°C 6.5A
lom ey  Drain current (pulsed) 40A
IoLm (e) Drain inductive current, clamped 40A
SOT-82 TO0-220/SOT93/TO-3
Piot Total power dissipation at Te,ee < 25°C 50w 75W
Derating factor 0.4W/°C 0.6W/°C
Tstg Storage temperature -55 to 1560°C
T Junction temperature 1560°C

(@) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

MECHANICAL DATA

Drain connected to case

Drain connected to tab

Drain connected to tab

Dimensions in mm

o 37 X__il._ 'so"“ ..l“_...i :‘] — u~‘
’ ! AN
o 2T
N b
=] i |
cl i
' ~ ¢
9
6 5 3
,,,,,, R W
TO-3 {sim. to TO-~218) SOT-93 TO-220

N
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Drain connected to tab

SOT-82
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. | Typ. |Max. |Unit

SWITCHING

ta(on) Turn-on delay time Ve =25V Vi =10V 30 ns
t, Rise time Ip = BA R =50 Q 130 ns
ta(off) Turn-off delay time (see test circuit) 80 ns
t Fall time 130 ns
SOURCE DRAIN DIODE

lsp Source-drain current 10 [ A
lspm (@) Source-draincurrent 40 | A

(pulsed)

Vsp Forward on voltage lsp=10A Vgs=0 14|V
ton Turn-on time di/dt = 25A/us 60 ns
t, Reverse recovery time | | = 10A Vgs =0 100 ns

Pulsed: pulse duration < 300 s, duty cycle <29%
(e) Pulse width limited by safe operating area
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HIGH SPEED SWITCHING APPLIQATIONS VDSS RDS(ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 200V 0.33Q0 | 10A
effect transistors.
250V 0.45Q | 10A
ABSOLUTE MAXIMUM RATINGS TO-220 | SGSP363 SGSP367
SOT-93 | SGSP463 SGSP467
TO-3 SGSP563 SGSP567
Vos Drain-source voltage (Vgg = 0) 250V I 200V
Vpgr  Drain-gate voltage (Rgs = 20KS2) 250V 200V
Vas Gate-source voltage 20V
o Drain current (continuous) Teyee = 25°C 10A
Tease = 100°C 6.4A
Iom(®  Drain current (pulsed) 40A
IoLm(®) Drain inductive current, clamped 40A
TO-220 SOT-93/TO-3
Piot Total power dissipation Tz = 25°C 100W 125W  125W
Derating factor 0.8W/°C  1w/°C 1w/°C
Tag Storage temperature — 55 to 150° C
T; Junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab

(sim. to TO-218) SOT-93

:J\& -

D

Drain connected to case

Dimensions in mm

Drain connected to tab
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. |Max. | Unit
DYNAMIC
Ciss Input capacitance Vps =25V f=1MHz 980 |1200| pF
Coss Output capacitance Vgs =0 200 | 260| pF
Crss Reverse transfer 80 | 100| pF
Capacitance
SWITCHING
taon)  Turn-on delay time Vee =25V V=10V 10 ns
t, Rise time Ib = 5A R =15Q 25 ns
tq (off) Turn-off delay time (see test circuit) 50 ns
t Fall time 32 ns
SOURCE DRAIN DIODE
Isp Source drain current 10 | A
lspm () Source drain current 40 | A
(pulsed)
Vsp Forward on voltage lsp =10A Vgs =0 13|V
ton Turn-on time Iso = 10A  Vgg=0 130 ns
ey Reverse recovery time | di/dt = 100A/us 250 ns

* Pulsed: pulse duration< 300us, duty cycle < 0.2%
(-) Pulser width limited by safe operating area
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HIGH SPEED SWITCHING APPLICATIONS

VDSS RDS (on) ID
350/400 V 10Q 6 A
450 V 1.5 Q 6 A

® HIGH VOLTAGE - FOR ELECTRONIC
LAMP BALLAST

® ULTRA FAST SWITCHING

® EASY DRIVE - REDUCES COST AND SIZE
INDUSTRIAL APPLICATIONS:

® ELECTRONIC LAMP BALLAST
® DC SWITCH

N-Channel enhancement mode POWERMOS field
effect transistors. Easy drive and very fast switch-

ISOWATT218

ing times make these POWERMOS transistors ideal
for high speed switching applications.
Applications include DC switch, constant current
source, ultrasonic equipment and electronic
ballast for fluorescent lamps.

The package range for this device includes the
isolated case ISOWATT218. This provides isola-
tion to 2500V ac, 4000V dc and the creepage
distance requirement of VDE, IEC and UL
specifications.

INTERNAL SCHEMATIC DIAGRAM

D

ABSOLUTE MAXIMUM RATINGS TO-220 | SGSP364 SGSP365 SGSP366
SOT-93 | SGSP464 SGSP465 SGSP466
ISOWATT218 | SGSIP464 SGSIP465 SGSIP466
TO-3 | SGSP564 SGSP565 SGSP566
Vbs Drain-source voltage (Vgg = 0) 450 400 350 \
Vbagr Drain-gate voltage (Rgg = 20KQ) 450 400 350 \
Vs Gate-source voltage * 20 \Y
Ip Drain current (continuous) T, = 25°C 6 A
at T, = 100°C 4 A
Ipm(®) Drain current (pulsed) 24 A
Ibim Drain inductive current, clamped 24 A
T0-220 SOT-93 ISOWATT218 TO-3
Viso Isolation voltage (DC) 4000 \"
Piot Total dissipation at T, = 25°C 100 125 50 126 W
Derating factor 0.8 1 0.4 1 w/eC
Toig Storage temperature —55 to 150 °C
i Max. operating junction temperature 150 °C
11/86

I idth limit f i .
(*) Pulse width limited by safe operating area 1083



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
DYNAMIC
[« PR Forward Vps = 25V Iy = 3A 3 mho
transconductance
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps = 26V f = 1 MHz 150 | 200} pF
Crss Reverse transfer Vgs = O 100 | 130| pF
capacitance
Cp.ns Drain-Heatsink Vpus = 25V f = 1 MHz 19 23| pF
capacitance
SWITCHING
tyony  Turn-on time Vee=250V 1= 3A 30 ns
t, Rise time V; = 10V R, = 10Q 30 ns
tyots  Turn off delay time (see test circuit) 100 ns
t; Fall time 50 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 6] A
Ispm (®) Source-Drain current 241 A
(pulsed)
Vsp Forward on voltage Isp = 6A Vgs = 0 1.2] VvV
ton Turn-on time Isp = 6A Vgs = 0 250 ns
t, Reverse recovery di/dt = 25A/us 350 ns
time

* Pulsed: Pulse duration = 300us, duty cycle 1.5%
(®) Pulse width limited by safe operating area
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HIGH SPEED SWITCHING APPLICATIONS

Voss Robs (on) I
500V 1.5Q 5A
550V 25 Q 5A

© HIGH VOLTAGE - FOR ELECTRONIC LAMP
BALLAST AND SMPS

® ULTRA FAST SWITCHING - UP TO 200KHz
OPERATIONS

® EASY DRIVE - REDUCES COST AND SIZE
INDUSTRIAL APPLICATIONS:

® SMPS
® ELECTRONIC LAMP BALLAST
® DC SWITCH

TO-220 SOT-93 (TO-218)
\_ &) =
N\ !
ISOWATT218 TO-3

N-Channel enhancement mode POWER MOS field ef-
fect transistors. Easy drive and very fast switching
times make these POWER MOS transistors ideal for
high speed switching applications.

Applications include DC switch, constant current
source, ultrasonic equipment electronic ripple con-
trol and electronic ballast for fluorescent lamps.
The package range for this devices includes the iso-
lated case ISOWATT218. This provides isolation to
2500V ac, 4000V dc and the creepage distance re-
quirement of VDE, IEC, and UL specifications.

INTERNAL SCHEMATIC DIAGRAM
o]

ABSOLUTE MAXIMUM RATINGS T0-220 SGSP368 SGSP369

SOT-93 SGSP468 SGSP469

ISOWATT218 SGSIP468 SGSIP469

TO-3 SGSP568 SGSP569
Vbs Drain-source voltage (Vgg = 0) 550 500 \
Vbgr Drain-gate voltage (Rgg = 20KQ) 550 500 \
Vas Gate-source voltage * 20 \
Ip Drain current (continuous) T, = 25°C 5 A
at T, = 100°C 3.2 A
Ipm(®) Drain current (pulsed) 20 A
Ioum Drain inductive current, clamped 20 A

T0-220 SOT-93 ISOWATT218 TO-3

Viso Isolation voltage (DC) 4000 \Y
Piot Total dissipation at T, = 25°C 100 125 50 1256 W
Derating factor 0.8 1 0.4 1W/°C
Teig Storage temperature —55 to 150 °C
] Max. operating junction temperature 150 °C
(*) Pulse width limited by safe operating area. 11/86
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 SGSP368/368

- SGSP468/469

. SGSIP468/469
 SGSP568/569
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
tyon Turn-on time Vee =250V Ip=2.6A 30 ns
t, Rise time V, = 10V R; = 10Q 15 ns
taory  Turn off delay time (see test circuit) 80 ns
t; Fall time 40 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 5 A
Ispm (®) Source-Drain current 20 A
(pulsed)
Vsp Forward on voltage lsp = BA  Vgg =0 1.15] V
ton Turn-on time Isp = BA Vgg =0 85 ns
t, Reverse recovery di/dt = 150A/us 320 ns
time

* Pulsed: Pulse duration = 300/us, duty cycle 1.5%
(®) Pulse width limited by safe operating area
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PRELIMINARY DATA

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cells silicon gate
N-Channel enhancement mode Power-Mos field
effect transistors.

VDSS RDS (on) ID
60V 0.04 O 40A
50V 0.04 O 40A

® HIGH CURRENT

® VERY LOW THERMAL RESISTANCE
® VERY LOW ON-LOSSES

® EASY DRIVE

AUTOMOTIVE APPLICATIONS
® POWER ACTUATORS

TO-220 SOT-93

INTERNAL SCHEMATIC DIAGRAM

TO-220 SGSP386 SGSP387

ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP486 SGSP487

TO-3 SGSP586 SGSP587
Vps Drain-source voltage (Vgg = 0) 60 50 \
Vbar Drain-gate voltage (Rgg = 20KQ) 60 50 \
Vgs Gate-source voltage *20 \
Io Drain current {continuous) T ,s, = 25°C 40 A
at case = 100°C 25 A
lom(®) Drain current (pulsed) 120 A
IbLm Drain inductive current, clamped 120 A
Piot Total dissipation at Tease = 25°C 125 w
Derating factor 1 w/eC
Tstg Storage temperature —55 to 150 °C
Tj Max. operating junction temperature 150 °C

* Pulse width limited by safe operating area

03/86
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty o  Turn-on delay time Vee =30V Ip=15A 40 ns
t, Rise time Vgs= 10V Rgg=50 QO 150 ns
ty offy  Turn-off delay time (see test circuit) 150 ns
t Fall time 180 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 40 A
Ispm (®) Source-Drain current 1200 A
(pulsed)
Vsp Forwaed on voltage Vgs=0 lsp=40A 1.8 \
t, Reverse recovery lsp=40A di/dt=100 Alus 80 ns
time
Q, Reverse recovered 0.2 ucC
charge

* Pulsed: Pulse duration = 300 us, duty cycle 1.5%
(e) Pulse width limited by safe operating area.
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HIGH SPEED SWITCHING APPLICATIONS

VDSS RDS (on) ID
200 V 0.17 0 20 A
250 V 0.22 0 20 A

200-250V - FOR TELECOMS APPLICATIONS
HIGH CURRENT - FOR PULSED LASER DRIVES
ULTRA FAST SWITCHING

EASY DRIVE - REDUCES COST AND SIZE
INDUSTRAIL APPLICATIONS:

® SWITCHING MODE POWER SUPPLY

MOTOR CONTROL FOR ROBOTICS

N-Channel enhancement mode POWERMOS field ef-
fect transistors. Easy drive and fast switching times
make these POWERMOS transistors ideal for high
speed switching applications.

Typical applications include electronics, laser diode
drivers, UPS, SMPS, DC/DC, DC switch for telecoms
and electronic vehicle drivers.

The package range for this device includes the iso-
lated case ISOWATT218. This provides isolation to
2500V ac, 4000V dc and the creepage requirements
of VDE, IEC and UL specifications.

SOT-93 (TO-218)  ISOWATT218

INTERNAL SCHEMATIC DIAGRAM
0

ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP473 SGSP477

ISOWATT218 SGSIP473 SGSIP477

TO-3 SGSP573 SGSP577
Vbs Drain-source voltage (Vgg = O) 250 200 v
Vber Drain-gate voltage (Rgg = 20KQ) 250 200 \Y
Vs Gate-source voltage * 20 \"
Ip Drain current (continuous) T, = 25°C 20 A
at T, = 100°C 13 A
Ipm(®) Drain current (pulsed) 80 A
lom Drain inductive current, clamped 80 A

SOT-93 ISOWATT218 TO-3

Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, =25°C 150 50 150 W
Derating factor 1.2 0.4 1.2 w/eC
Teg Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C

(®) Pulse width limited by safe operating area.
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SGSP473/P477

 SGSIP473/1P477
- SGSPS73/P577
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. | Max. | Unit.
DYNAMIC
Oss Forward Vps = 25V Iy = 10A 8 mho
transconductance
Ciss Input capacitance 190012200| pF
Coss Output capacitance Vps = 26V f = 1 MHz 450| 550| pF
rss Reverse transfer Vgs = 0 200| 260| pF
capacitance
Cpns Drain-Heatsink Vpus = 25V f = 1 MHz 19| 23| pF
capacitance
SWITCHING
t4on)  Turn-on time Vee= 75V Ip= 10A 30 ns
t, Rise time Vv, = 10V R, = 10Q 25 ns
tyoty  Turn off delay time (see test circuit) 90 ns
t Fall time 20 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 201 A
lspm (®) Source-Drain current 80| A
(pulsed)
Vsp Forward on voltage Isp = 20A Vgs = 0 1.3] V
ton Turn-on time lsp = 18A Vgs = 0 300 ns
o Reverse recovery di/dt = 100Aps 300 ns
time

* Pulsed: Pulse duration = 300 us, duty cycle 1.5%
() Puise width limited by safe operating area
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®

HIGH SPEED SWITCHING APPLICATIONS

VDSS |:“DS (on) ID
350/400 V | 0.550 12 A
450 V 0.7 0 12 A

® HIGH VOLTAGE - FOR OFF-LINE SMPS
® HIGH CURRENT - FOR UP TO 350W

® ULTRA FAST SWITCHING - FOR OPERATION
AT >100KHz

® EASY DRIVE - REDUCES SIZE AND COST
INDUSTRIAL APPLICATIONS:

® SWITCHING MODE POWER SUPPLIES
¢ MOTOR CONTROLS

N-Channel enhancement mode POWERMOS field ef-
fect transistors. Fast switching and easy drive ma-
ke these POWERMOS transistors ideal for high
voltage switching applications.

These applications include electronic welders, swit-
ched mode power supplies and sonar equipment.
The package range for this devices includes the iso-
lated case ISOWATT218. This provides isolation to
2500V ac, 4000V dc and the creepeage distance
requirement of VDE, IEC and UL specifications.

ISOWATT218

TO-3

INTERNAL SCHEMATIC DIAGRAM
o}

ABSOLUTE MAXIMUM RATINGS SOT-93 | SGSP474 SGSP475  SGSP476

ISOWATT218 | SGSIP474 SGSIP475 SGSIP476

TO-3 | SGSP574 SGSP575 SGSP576
Vbs Drain-source voltage (Vgg = 0) 450 400 350 \
Vber Drain-gate voltage (Rgg = 20KQ) 450 400 350 \%
Vgs Gate-source voltage * 20 \
Ip Drain current (continuous) T, = 25°C 12 A
at T, = 100°C 7.6 A
Ipm(®) Drain current (pulsed) 48 A
Ioim Drain inductive current, clamped 48 A

SOT-93 ISOWATT218 TO-3
Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, = 25°C 150 50 150 W
Derating factor 1.2 0.4 1.2 W/°C
Totg Storage temperature —55 to 150 °C
Ti Max. operating junction temperature 150 °C
(*) Pulse width limited by safe operating area.
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SGSP474/P475/476

SGSIP474/1P475/1P476
SGSP574/P575/P576
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. |Max. | Unit.
DYNAMIC
Ots Forward Vps = 25V Iy = 6A 6 mho
transconductance
Ciss Input capacitance 1600 (2100 pF
oss Output capacitance Vps = 25V f= 1 MHz 300| 390| pF
rss Reverse transfer Vgs = O 200 | 260| pF
capacitance
Cp.ns Drain-Heatsink Vpus = 26V f = 1 MHz 19 23| pF
capacitance
SWITCHING
tgon)  Turn-on time Vee= 100V 5= BA 20 ns
t, Rise time V, = 10V R; = 4.7Q 25 ns
t4ot)  Turn off delay time (see test circuit) 70 ns
t Fall time 20 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 121 A
“Ispm (®) Source-Drain current 48| A
(pulsed)
Vsp Forward on voltage lsp = 12A Vgg = 0 1.2] V
ton Turn-on time lsp = 12A Vg = O 700 ns
ty Reverse recovery di/dt = 25A us 800 ns
time

* Pulsed: Pulse duration = 300 us, duty cycle 1.5%
(®) Pulse width limited by safe operating area
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HIGH SPEED SWITCHING APPLICATIONS

Vpss Robs (on) b
500V 0.7 Q 10A
550V 10 10A

® HIGH VOLTAGE - 500 FOR OFF-LINE SMPS
® HIGH CURRENT - 10A FOR UP 350W SMPS

® ULTRA FAST SWITCHING - FOR OPERATION
AT >100KHz

® EASY DRIVE - REDUCES COST AND SIZE
INDUSTRIAL APPLICATION:

® SWITCHING MODE POWER SUPPLIES
® MOTOR CONTROL

N-Channel enhancement mode POWER MOS field ef-
fect transistors. Easy drive and very fast switching
times make these POWER MOS transistors ideal for
high speed switching applications.

Typical applications include switched mode power
supplies, uninteruptable power supplies and motor
speed control.

The package range for this devices includes the iso-
lated case ISOWATT218. This provides isolation to
2500V ac, 4000V dc and the creepage distance re-
quirement of VDE, |IEC, and UL specifications.

SOT-93 (TO-218)  ISOWATT218

INTERNAL SCHEMATIC DIAGRAM
o}

ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP478 SGSP479

ISOWATT218 SGSIP478 SGSIP479

TO-3 SGSP578 SGSP579
Vps Drain-source voltage (Vgg = 0) 550 500 \
Vbgr Drain-gate voltage (Rgg = 20KQ) 550 500 \
Vgs Gate-source voltage + 20 \%
Ip Drain current (continuous) T, = 25°C 10 A
at T, = 100°C 6.3 A
Ipm(®) Drain current (pulsed) 40 A
Ioim Drain inductive current, clamped 40 A

SOT-93 ISOWATT218 TO-3
Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T_,s, = 25°C 150 50 150 w
Derating factor 1.2 0.4 1.2 W/°C
Tstg Storage temperature —55 to 150 °C
i Max. operating junction temperature 150 °C
(*) Pulse width limited by safe operating area.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty on) Turn-on time Vee=250V Ip= BA 25 ns
t, Rise time V, =10V R; = 10Q 30 ns
tyory  Turn off delay time (see test circuit) 80 ns
Fall time 20 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 10 A
lspm (®) Source-Drain current 40 A
(pulsed)
Vsp Forward on voltage Isp = 10A Vgg =0 1.16| V
ton Turn-on time Isp = 10A Vgg =0 75 ns
t, Reverse recovery di/dt = 100A/us 500 ns
time

* Pulsed: Pulse duration = 300/us, duty cycle 1.5%
(*) Pulse width limited by safe operating area
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

VDSS RDS (on) ID
200V 0.100Q 19A

FULLY ISOLATED PACKAGE

200 VOLTS - FOR SMPS UPS AND DC/DC
CONVERTERS

ULTRA FAST SWITCHING

EASY DRIVE - REDUCES EQUIPMENT SIZE
AND COST

INDUSTRIAL APPLICATIONS:

® DC/DC CONVERTERS

® MOTOR CONTROLS

® ROBOTICS

N-Channel enhancement mode POWER MOS field ef-
fect transistors. Easy drive, very fast switching ti-
mes and simple mounting make these POWER MOS
transistors ideal for high speed switching applications
in a wide range of equipment.

The ISOWATT218 package requires only simple sin-
gle hole mounting and provides isolation to 2500V
ac, 4000V dc. and meets with the creepage distan-
ce requirements of VDE, IEC, and UL specifications.
The package thermal characteristics are optimised to
provide the best isolation with excellent thermal
coupling.

ABSOLUTE MAXIMUM RATINGS

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

Vps Drain-source voltage (Vgg = 0)

Vber Drain-gate voltage (Rgg = 1 MQ)

Ip Drain current (continuous) T, = 25°C
T. = 100°C

Ipm(®) Drain current (pulsed)

Vgs Gate-source voltage

Prot Total dissipation at T, <25°C

Total dissipation at T, = 100°C
Junction to case - linear derating factor
Junction to ambient - linear derating factor
Tstg Storage temperature

Max. operating junction temperature
Lead Temperature - 1/16’" from case for 10s

200 \
200 \Y
£19 A
£12 A
+120 A
+40 Vv
70 w
28 w
0.56 wreC
0.029 w/eC
—55 to 150 °C
150 °C
300 °C

(*) Pulse width limited by safe operating area.

This is advanced information on a new product in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty on) Turn-on time Vpp= 750V Ip= 16A 25 35| ns
tr Rise time Vgen = 10V Ry = 5Q 60 | 100 | ns
tyoty  Turn off delay time R; = 4.5Q 86 | 125 | ns
t Fall time 38 | 100 | ns
SOURCE DRAIN DIODE
lsp Source-Drain current 191 A
T, = 100°C 12| A
Ispm (o) Source-Drain current 120 A
(pulsed)
Vgp»  Forward on voltage Vgs = 0 Igp = 28A 16 (20| V
t, Reverse recovery lIsp = 19A di/dt = 100A/us 160 | 400 | ns

* Pulsed: Pulse duration = 300us, duty cycle 2%
() Pulse width limited by safe operating area
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

VDSS I:‘DS (on) ID
500V 0.45Q 8A

FULLY ISOLATED PACKAGE

HIGH VOLTAGE - FOR OFF-LINE SMPS

HIGH CURRENT - 8A FOR UP TO 1200W SMPS

ULTRA FAST SWITCHING - FOR OPERATION

AT> 100KHz

® EASY DRIVE - REDUCES EQUIPMENT SIZE
AND COST :
INDUSTRIAL APPLICATIONS:

® SWITCHING MODE POWER SUPPLIES

® MOTOR CONTROLS

N-Channel enhancement mode POWER MOS field

effect transistors. Easy drive, very fast switching ti-

mes and simple mounting make these POWER MOS

transistors ideal for high speed switching applications

in a wide range of equipment.

The ISOWATT218 package requires only simple sin-

gle hole mounting and provides isolation to 2500V

ac, 4000V dc. and meets with the creepage distan-

ce requirements of VDE, IEC, and UL specifications.

The package thermal characteristics are optimised

to provide the best isolation with excellent thermal

coupling.

ABSOLUTE MAXIMUM RATINGS

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

D

Vps Drain-source voltage (Vgg = 0)

Vbar Drain-gate voltage (Rgg = 1 MQ)

Ip Drain current (continuous) T, = 25°C
T, = 100°C

Iom(®) Drain current (pulsed)

Vgs Gate-source voltage

Piot Total dissipation at T, <25°C

Total dissipation at T, = 100°C
Junction to case - linear derating factor
Junction to ambient - linear derating factor
T Storage . temperature
i Max. operating junction temperature
Lead Temperature - 1/16"" from case for 10s

stg

500
500
+8
+5
+52
+40
70
28
0.56
0.029
—55 to 150
150
300

SS<prr<<

(®) Pulse width limited by safe operating area.

This is advanced information on a new product in development or undergoing evaluation. Details are subject to change without notice.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty on) Turn-on time Vpp= 210Vip= 7A 25 40 | ns
tr Rise time Vgen = 10V Ry = 5Q 25 50 | ns
tyotfy  Turn off delay time R; = 30Q 76 1150 | ns
t Fall time 31 70| ns
SOURCE DRAIN DIODE
Isp Source-Drain current 8] A
T, = 100°C 5 A
lspm (o) Source-Drain current 521 A
(pulsed)
Vgp+  Forward on voltage Vgs =0 Igp = 12A 1.2 115 | V
t,, Reverse recovery lsp = 8A  di/dt = 100A/us 400 | 600 | ns

* Pulsed: Pulse duration = 300ps, duty cycle 2%
(®) Pulse width limited by safe operating area
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SWITCH MODE BIPOLAR STEPPER MOTOR DRIVER
MODULE

The GS-D200 is a complete controller and driver for bipolar stepper motors that directly
interfaces a microprocessor and two phase permanent magnet motors.

The motor current is controlled in a chopping mode up to 2 A. High flexibility in use
is provided by GS-D200 that, furthermore, reduces the burden on the microprocessor
and simplifies the software development in a complete microprocessor controlled
stepper motor system.

FEATURES

No external component required
Normal, wave, half step drive capability
Inputs TTL/ICMOS compatible

Chopper regulation of motor current
Programmable motor current (2 A max)
Wide voltage range (10-46 V)
Selectable slow/fast current decay
Synchronization for multiple application
Remote inhibit/enable

Home position indicator
Overtemperature protection

Order Number: GS-D200

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage (pin 18) 48 V
Vss Supply voltage (pin 12) 7V
lo Peak output current 2A
Tstg Storage temperature range —40 to + 105°C
Teop Operating case temperature range —-20to + 85°C

Recommended maximum operating input voltage is 46 V.

THERMAL DATA

Rih (c-a) case-ambient thermal resistance Max 5.0 °C/W

11156 12/86



LLLL

F——— === == —= = ——_——— — = - —— = - e
| o GND } -0 18
|
2 GSYNC 7 A &—B A A |
5 o FESET, Q ! PRA S 1
! I
c
! TRANS: COMBINATIONAL D RIS
HALF/FOLL Loaic £ o c I
| — >| i & |
| 1 b
|
5 oHOVE | t
! L} !
; R |
STEP CLK Q sense
T ¢ |
|
CW/CCW @ |
70 D |
L s n e = O S
osc — T PHC
80 I OSCILL. I 0 15
— PHD
| t O 14
10 0-CONTROL Q N >| " :
n o-ENABLE y i |
O leSET |
| | GND2
0 13
l Rsense :
I
V.
2o ss | |

5-9446

0020-SO 40 WvHODVIA XO019 LNITVAIND3T




PIN FUNCTIONS (Continued)

PIN FUNCTION
14—D Phase D output
15—C Phase C output
16—B Phase B output
17—A Phase A output
18—V Module supply voltage. Maximum voltage must not exceed 46 V.

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

Parameter Test Conditions Min Typ Max | Unit
Vs Supply Voltage | Pin 18 10 46 \
Vss  Supply Voltage | Pin 12 4.75 5 525
I Quiescent Pin 18 15 20 mA
Supply Current | Iy, =0 V=42V
lss Quiescent Pin 12. All inputs high 60 mA
Supply Current | Iy, =0 Vgs =5V
V; Input Voltage Pin 3, 4, 6, 7, 10 low 08 \)
high | 2.0 Vs \"
I Input Current | Pin 3, 4, 6, 7, 10 V;=low - 06 mA
V;=high 10 pA
Ven  Enable Input Pin 11 low 08 \
Voltage high | 20 Vs \"
len Enable Input Pin 11 Ven =low 0.6 mA
Current Ven=high 10 7.
Vhome HOme Output Pin 5 low 04 \'
Voltage lhome =5MA high Vss Vv
Veat  Source Saturat. | Pin 14, 15, 16, 17 |,=1A 18 \'
Voltage
Vsat  Sink Saturat. Pin 14,15,16,17 lo=1A 1.8 Vv
Voltage
fe Chopper Freq. 17 KHz
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MODULE OPERATION

The GS-D200 is a complete bipolar stepper motor driver that incorporates all the
small signal and power functions to directly interface a microprocessor and a two
phase permanent magnet motor (see the typical application). Very few information
must be delivered by the microprocessor to the module:

— step clock

— direction (clockwise or counterclockwise)
— mode (half or full step)

— reset and enable

— current decay (slow or fast)

Based on this information, the module generates the proper four phases sequence
to directly drive a two phase bipolar motor. Therefore the GS-D200 greatly simpli-
fies the task of the microprocessor and of the system programmer.

No external component is needed to operate the GS-D200. However, to add flexibi-
lity in use, some internally set functions can be modified externally, like the maxi-
mum current flowing through the motor windings and the switching frequency of
the current chopper, by addition of few inexpensive passive components (resistor
and capacitor).

If any of logic input is left open, the module forces them to high level.

The GS-D200 is housed in a metal case that provides heatsink and shielding against
radiated EMI. The thermal resistance case to ambient is about 5 °C/W. This means
that for each watt of internal power dissipation the case temperature is +5°C abo-
ve ambient temperature. It is reccomended to keep the case temperature below
85°C in operating conditions.

According to ambient temperature and/or to power dissipation, an additional heat-
sink may be required: the mounting of optional heatsink is made easy by the four
holes provided on the top of the metal case.

The GS-D200 incorporates a thermal protection that switches off the power stages
when the junction temperature of active components reaches 150 °C.

To keep the power dissipation to a minimum, two level supply voltages must be
applied to the module: 5 V for logic functions and Vg from 10 to 46 V for power
section.
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A2 - TWO-PHASE-ON or NORMAL DRIVE

This mode gives the highest torque since two windings are energized at any given
time according to the sequence (for clockwise rotation)

AB & CD; CD & BA; BA & DC; DC & AB
Fig. 3 shows the sequence and the corresponding position of the rotor.

A A- A- A+
o C D- Ce D - D -
- * * c * c
B- B+ B+ B-

Fig. 3 - Two-phase-on (normal mode) drive 5-5953

A3 - HALF STEP DRIVE

This sequence halves the effective step angle of the motor but gives a less regular
torque being one winding or two windings alternatively energized. Eight steps are
required for a complete revolution of the rotor.
The sequence is:

AB; AB & CD; CD; CD & BA; BA; BA & DC; DC; DC & AB

as shown in fig. 4.

A+ A~
0 ':‘ 0 - +
D S C D C
B- B+
A= A+
0 s 0 . -
D N c D C
B+ B -

Fig. 4 - Half step sequence. 5-5938

By the configurations of fig. 2,3,4 the motor would have a step angle of 90° (or 45°
in half step). Real motors have multiple poles pairs to reduce the step angle to a
few degrees but the number of windings (two) and the drive sequence are unchanged.
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When the CONTROL input is forced low, the decay is fast as shown in fig. 9.

Va A
Vs -Vsat
Vs~Pin18
(Vd+ —— — — — __> t -0
Vsense) Q
Yo A I | i | |
L N
Ve + Vg |—— - — -
Q2

R.
q ser GND2-Pin13

5-9453

drive current (Qy,Q, ON)

— — — — recirculation current
(Qy, Q2 OFF, Dy, D2 ON)

Fig. 9 - Chopper control with fast decay

The CONTROL input is provided on GS-D200 to allow maximum flexibility in appli-
cation.

If the GS-D200 must drive a large motor that does not store much energy in the
windings, the chopper frequency must be decreased: this is easily obtained by con-
necting an external capacitor between OSC pin and GND1.

In these conditions a fast decay (CONTROL LOW) would impose a low average cur-
rent and the torque could be inadequate. By selecting CONTROL HIGH, the avera-
ge current is increased thanks to the slow decay. ,

E - MODULE PROGRAMMING

When no external component is used, the GS-D200 is set at the following conditions:
IOUtpeak =1A

fc chopper frequency = 17 KHz

By addition of inexpensive passive components the working conditions can be mo-
dified as follows.
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Minimum Value of R2 is 10 kQ.

This current programmability can be used in half step sequence to increase the
current when only one phase is on: a more regular torque is so obtained.

E2 - CHOPPER FREQUENCY PROGRAMMING

The chopper frequency is internally set at about 17 KHz. This frequency can be
changed by addition of external components as follows.

To increase the chopper frequency a resistor R3 must be connected between OSC
pin and Vg as shown in fig. 12.
Vss

]

12

GS-D200

osC

$-9456

Fig. 12 - Chopper frequency increase

The new chopper frequency is given by:

f=17 (1+ ;é ) KHz where R3 is in KQ

For example, if V;s=5 V and R3=18 KQ, f, = 34 KHz

To decrease the chopper frequency a capacitor C must be connected between OSC
pin and GND1 as shown in fig. 13.

[ GS-D200

GND1 !

5-9457
Fig. 13 - Chopper frequency decrease.
The new chopper frequency is given by:

_ 805 .

. = where C is in nF
47+C

For example, if V¢s=5 V and C=4.7nF, f, = 8.5 KHz.
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10KQ
1,SET Vss

9 12

ose i 8  GS-D200
SYNC], MASTER

I 10 p———0 CONTROL

TO LARGE MOTOR
(2A)

TO SMALL MOTOR
(1A)

10 p——0 CONTROL
5-9459

osc &  GS-D200
svnel, SLAVE

Fig. 15 - Multimotor synchronization. Large and small motors. Slow current decay.

G - THERMAL OPERATING CONDITIONS

In many cases the GS-D200 module does not require any additional cooling becau-
se the dimensions and the shape of the metal box are studied to offer the minimum
possible thermal resistance case-to-ambient for a given volume.

It should be remembered that the GS-D200 module is a power device and, depen-
ding on ambient temperature, an additional heath-sink or forced ventilation or both
may be required to keep the unit within safe temperature range. (Tcase,, <85°C
during operation).

The concept of maximum operating ambient temperature is totally meaningless when
dealing with power components because the maximum operating ambient tempe-
rature depends on how a power device is used.

What can be unambiguously defined is the case temperature of the GS-D200 module.

To calculate the maximum case temperature of the module in a particular applicati-
ve environment the designer must know the following data:

— Input voltage

— Motor phase current

— Motor phase resistance

— Maximum ambient temperature

From these data it is easy to determine whether an additional heath-sink is requi-
red or not, and the relevant size i.e. the thermal resistance.

The step by step calculation is shown for the following example:
Vin=40 V, lphase=1 A, Rph Phase resistance =10 @, Max. T,mp, =50 °C

G1. Calculate the power dissipated by the indexer logic and the level shifter (see
electrical characteristics):

Pogic=(5 V « 60 MA)+(40 V + 20 mA)=1.1 W
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G4.5 HALF STEP. The power sequence, one phase ON, two phase ON forces the
power dissipation to be 1.5 times higher than in WAVE MODE when the motor is
running. In stall condition the worst case for power dissipation is with two phase
ON i.e. a power dissipation as in NORMAL MODE.

The following table summarizes the power dissipations of the output power stage
of the GS-D200 when running for this example:

Wave Normal Half Step
Fast Decay 3.19 W 6.38 W 6.38 W
Slow Decay 3.30 W - 6.60 W 6.60 W

G5. Calculate the total power dissipation for the GS-D200:
Piot = Piogic + Ppw
In this example, for slow decay and normal mode
Pot=1.1+66=77W

G6. The case temperature can now be calculated:
Tease=Tamb + (Pt » Ry) =55+(7.7 « 5)=93.5 °C
G7. If the calculated case temperature exceedes the maximum allowed case tem-

perature, as in this example, an external heat-sink is required and the thermal resi-
stance can be calculated according to:

Rthyy = Temax - Tamb _ 85-55 _3q oy

Pu)t 7.7
and then
= Rth - Rth‘m 5.39 = 177°C/W
Rth - Rtho 5-3.9

The following table gives the thermal resistance of some commercially available

heath-sinks that fit on the GS-D200 module.

Manufacturer Part Number Rtn (°C/W) Mounting
Thermalloy 6177 3 Horizontal
Thermalloy 6152 4 Vertical
Thermalloy 6111 10 Vertical
Fischer SK18 3 Vertical
Assman V5440 4 Vertical
Assman V5382 4 Horizontal
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SGS OFFICES
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Telefax: 4820240

SPAIN

SGS Microelettronica SpA
28036 Madrid
Representative Office
Calle Agustin De Foxa, 25
Tel.: 01 - 7337043

Telex: 41414

Telefax: 01-3141506

SWEDEN

SGS Semiconductor A.B.
19500 Mérsta
Bristagatan, 16

Tel.: 0760 - 40120
Telex: 054 - 10932
Telefax: 0760-19209

SWITZERLAND

SGS Semiconductor S.A.

1218 Grand-Saconnex (Genéve)
Chemin Frangois-Lehmann, 18/A
Tel.: 022 - 986462/3

Telex: 28895

TAIWAN-REPUBLIC OF CHINA
SGS Semiconductor Asia Ltd
Taipei Sec 4

6th Floor, Pacific Commercial Bidg.
285 Chung Hsiao E. Road

Tel.: 02-7728203

Telex: 10310 ESGIE TWN

Telefax: 02-7413837

UNITED KINGDOM

SGS Semiconductor Limited
Aylesbury, Bucks

Planar House, Walton Street
Tel.: 0296 - 395977

Telex: 051 - 83245

Telefax: 0296-28203

1151

U.S.A.

SGS Semiconductor Corporation
Phoenix, AZ 85022

1000 East Bell Road

Tel.: (602) 867-6100

Telex: 249976 SGSPH UR

Sales Offices:

Hauppauge, NY 11788
330 Motor Parkway

Suite 100

Tel.: (516) 435-1050

Telex: 221275 SGSHA UR
Irvine, CA 92714

18271 W. McDurmott Drive
Suite J

Tel. (714) 863-1222

Telex: 277793 SGSOR UR
Plano, TX 75074

850 East Central Parkway
Suite 180

Tel.: (214) 881-0848

Telex: 203997 SGSDA UR
Poughkeepsie, NY 12601
201 South Avenue

Suite 206

Tel.: (914) 473-2255
Santa Clara, CA 95051
2700 Augustine Drive
Suite 209

Tel.: (408) 727-3404

Telex: 278833 SGSSA UR
Schaumburg, IL 60196
600 North Meacham Road
Tel.: (312) 490-1890

Telex: 210159 SGSCH UR
Southfield, Ml 48076
21411 Civic Center Dr. 309
Mark Plaza Bidg.

Tel.: (313) 358-4250

Telex: 810-224-4684 “MGA DET SOFD”
Waltham, MA 02154

240 Bear Hill Road

Tel.: (617) 890-6688
Telex: 200297 SGSWH UR

WEST GERMANY

SGS Halbleiter Bauelemente GmbH
8018 Grafing bei Miinchen
Haidling, 17

Tel.: 08092-690

Telex: 05 27378

Telefax: 08092-3964

Sales Offices:

3012 Langenhagen
Hans Boeckler Str., 2
Tel.: 0511 - 789881
Telex: 923195

8500 Nirnberg 40
Allersberger Str., 95
eingang Wilheiminenstr. 1
Tel.: 0911 - 464071
Telex: 626243

8023 Pullach bei Miinchen
Seitnerstrasse, 42

Tel.: 089 - 793 0662
Telex: 5215784

7000 Stuttgart 31
Loewenmarkt, 5

Tel.: 0711 - 881101
Telex: 723625
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