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INTRODUCTION

This book contains an introductory note and the datasheets of SGS devices mounted in
a new fully isolated package: the ISOWATT218.
ISOWATT218 is a SGS registered trade mark.
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ALPHANUMERICAL INDEX

type page type page type page
2N7056 D-2 BUW32P B-34 | SGSF445 Cc-59
2N7059 D-5 BUW42 B-39 | SGSF461 C-66
BU208 B-2 BUW42A B-39 | SGSF462 Cc-72
BU208A B-2 BUW42AP B-39 | SGSF463 Cc-78
BU208D B-6 BUW42P B-39 | SGSF464 C-84
BU426 B-10 | BUX47 B-43 | SGSF465 Cc-91
BU426A B-10 | BUX47A B-43 | SGSF521 c-2
BU508 B-2 BUX48 B-49 | SGSF522 Cc-8
BU508A B-2 BUX48A B-49 | SGSF523 Cc-14
BU508D B-6 BUX48C B-56 | SGSF524 Cc-21
BU920 B-14 | MJ10004 B-61 | SGSF541 Cc-27
BU920P B-14 | MJ10004P B-61 | SGSF542 C-33
BU920T B-14 | MJ10005 B-61 | SGSF543 C-39
BU921 B-14 | MJ10005P B-61 | SGSF544 C-46
BU921P B-14 | SGSD0O0030 B-66 | SGSF561 C-66
BU921T B-14 | SGSDO0031 B-66 | SGSF562 Cc-72
BU922 B-14 | SGSD310 B-71 | SGSF563 Cc-78
BU922P B-14 | SGSD311 B-71 | SGSF564 C-84
BU922T B-14 | SGSF321 Cc-2 SGSF565 Cc-91
BU931R B-19 | SGSF322 Cc-8 SGS1426 B-10
BU931RP B-19 | SGSF323 C-14 | sGS1426A B-10
BU931Z B-24 | SGSF324 C-21 | sGSI508 B-2
BU931ZP B-24 | SGSF341 C-27 | SGSI1508A B-2
BU932R B-19 | SGSF342 C-33 | SGSI508D B-6
BU932RP B-19 | SGSF343 C-39 | SGS1920 B-14
BUT13 B-29 | SGSF344 C-46 | sGs1921 B-14
BUT13P B-29 | SGsF421 Cc-2 SGS1922 B-14
BUV47 B-43 | SGSF422 c-8 SGSI931R B-19
BUV47A B-43 | SGSF423 C-14 | SGS1931Z B-24
BUV48 B-49 | SGSF424 C-21 | SGSI932R B-19
BUV48A B-49 | SGSF425 C-53 | SGSID311 B-71
BUV48C B-56 | SGSF441 C-27 | SGSID312 B-66
BUW32 B-34 | SGSF442 C-33 | SGSID313 B-61
BUW32A B-34 | SGSF443 C-39 | SGSID314 B-61
BUW32AP B-34 | SGSF444 C-46 | SGSIF421 Cc-2




ALPHANUMERICAL INDEX

type page type page type page

SGSIF422 c-8 SGSIW42A B-39
SGSIF423 C-14 | SGSP364 D-8
SGSIF424 C-21 | SGSP365 D-8
SGSIF425 C-53 SGSP366 D-8
SGSIF441 C-27 | SGSP368 D-15
SGSIF442 C-33 | SGSP369 D-15
SGSIF443 C-39 | SGSP464 D-8
SGSIF444 C-46 | SGSP465 D-8
SGSIF445 C-59 | SGSP466 D-8
SGSIF461 C-66 | SGSP468 D-15
SGSIF462 C-72 | SGSP469 D-15
SGSIF463 C-78 | SGSP473 D-21
SGSIF464 C-84 | SGSP474 D-28
SGSIF465 C-91 SGSP475 D-28
SGSIP464 D-8 SGSP476 D-28
SGSIP465 D-8 SGSP477 D-21
SGSIP466 D-8 SGSP478 D-35
SGSIP468 D-15 SGSP479 D-35
SGSIP469 D-15 | SGSP564 D-8
SGSIP473 D-21 | SGSP565 D-8
SGSIP474 D-28 | SGSP566 D-8
SGSIP475 D-28 | SGSP568 D-15
SGSIP476 D-28 SGSP569 D-15
SGSIP477 D-21 | SGSP573 D-21
SGSIP478 D-35 | SGSP574 D-28
SGSIP479 D-35 | SGSP575 D-28
SGSIT13 B-29 | SGSP576 D-28
SGSIV47 B-43 SGSP577 D-21
SGSIV4T7A B-43 SGSP578 D-35
SGSIV48 B-49 | SGSP579 D-35
SGSIV48A B-49

SGSIV48C B-56

SGSIW32 B-34

SGSIW32A B-34

SGSTW42 B-39




PACKAGE AVAILABILITY BY DEVICE

POWER

TSOWATT218 SOT-93 TO-3 TO-220 FUNCTION | BVceo (V) Ie (A) pag.
SGS1426 BU426 T 375 6 B-10
SGSI426A BU426A T 400 6 B-1C
SGS1508 BU508 BU208 T 700 8 B-2

SGSI508A BU508A BU208A T 700 8 B-2

SGSI1508D BU508D BU208D T 700 8 B-6

SGS1920 BU920P BU920 BU920T D 350 10 B-14
SGS1921 BU921P BU921 BU921T D 400 10 B-14
SGSI1922 BU922P BU922 BU922T D 450 10 B-14
SGSI931R BU931RP BU931R D 400 15 B-19
SGST932R BU932RP BU932R D 450 15 B-19
SGSI1931Z BU931ZP BU931Z D 350 xx 20 B-24
SGSID311 SGSD311 SGSD310 D 600 28 B-71
SGSID312 SGSD00030 SGSD00031 D 600 28 B-66
SGSID313 MJ10005P MJ10005 D 400 20 B-61
SGSID314 MJ10004P MJ10004 D 450 20 B-61
SGSIT13 BUT13P BUT13 D 400 13 B-29
SGSIV4T BUV4T BUX47 T 400 9 B-43
SGSIVATA BUV4T7A BUX47A T 450 9 B-43
SGSTV48 BUV48 BUX48 T 400 15 B-49
SGSIV4A8A BUV48A BUX48A T 450 15 B-49
SGSIV48C BUV48C BUX48C T 700 15 B-56
SGSIW32 BUW32P BUW32 T % 350 10 B-34
SGSIW32A BUW32AP BUW32A T % 400 10 B-34
SGSIW42 BUW42P BUW42 T % 350 15 B-39
SGSIW4ZA BUW42AP BUW42A T % 400 15 B-39

*  PNP

*% INTERNAL CLAMPING ZENER DIODE




PACKAGE AVAILABILITY BY DEVICE

FASTSWITCH
ISOWATT218 S0T-93 TO-3 TO-220 FUNCTION BVceo (V) Ic (A) pag.
SGS1F421 SGSF421 SGSKF521 SGSF321 T 400 7 c-2
SGSIF422 SGSF422 SGSF522 SGSF322 T 450 5 Cc-8
SGSIF423 SGSF423 SGSF523 SGSF323 T 450 5 C-14
SGSIF424 SGSF424 SGSF524 SGSF324 T 600 4 C-21
SGS1F425 SGSF425 T 600 4 C-53
SGSIF441 SGSF441 SGSF541 SGSF341 T 400 10 c-27
SGSIF442 SGSKF442 SGSF542 SGSF342 T 450 8 C-33
SGSIF443 SGSF443 SGSF543 SGSF343 T 450 8 -39
SGSI1F444 SGSF444 SGSKF544 SGSK344 T 600 7 C-46
SGSIF445 SGSF445 T 600 7 C-59
SGSIF461 SGSF461 SGSF561 T 400 15 C-66
SGSIF462 SGSF462 SGSF562 T 450 12 C-72
SGSIF463 SGSF463 SGSF553 T 450 12 Cc-78
SGSIF464 SGSF464 SGSF564 T 600 10 C-84
SGS1F465 SGSF465 SGSF565 T 600 10 Cc-91
POWER MOS
ISOWATT218 SOT-93 TO-3 TO-220 BVpss (V) In (A) pag.
2N7056 200 19 D-2
2N7059 500 8 D-5
SGS1P464 SGSP464 SGSP564 SGSP364 450 6 D-8
SGSIP465 SGSP465 SGSP565 SGSP365 400 6 D-8
SGSIP466 SGSP466 SGSP566 SGSP366 350 6 D-8
SGSIP468 SGSP468 SGSP568 SGSP368 550 5 D-15
SGSIP469 SGSP469 SGSP569 SGSP369 500 5 D-15
SGSTP473 SGSP473 SGSP573 250 20 D-21
SGS1P474 SGSP474 SGSP574 450 12 D-28
SGSIP475 SGSP475 SGSP575 400 12 D-28
SGSIP476 SGSP476 SGSP576 350 12 D-28
SGSIP477 SGSP477 SGSP577 200 20 D-21
SGSIP478 SGSP478 SGSP578 550 10 D-35
SGSIP479 SGSP479 SGSP579 500 10 D-35




ISOWATT218 TYPES BY SEGMENT

CONSUMER AUTOMOTIVE INDUSTRIAL
SGS1508 SGS1920 2NT7056 SGSIF445 SGS1426
SGST508A SGST921 2N7059 SGSIF461 SGSI426A
SGS1508D SGS1922 SGSID311 SGSIF462 SGSIP477
SGSIF424 SGST931R SGSID312 SGSIF463 SGSIP478
SGSIF425 SGSI932R SGSID313 SGSIF464 SGSIP4T79
SGSIF444 SGS1931Z SGSID314 SGSIF465 SGSIT13
SGSIF445 SGSI1F421 SGSIP464 SGSIV47
SGSIF464 SGSIF422 SGSIP465 SGSIV4TA
SGSIFA65 SGS1F423 SGSIP466 SGSIV48
SGSIF424 SGSIP468 SGSIV48A
SGSIF425 SGSIP469 SGSIV48C
SGSTF441 SGSTP473 SGSIW32
SGSIF442 SGSIP474 SGSIW32A
SGSTF443 SGSIP475 SGSIW42
SGSIF444 SGSIP476 SGSIW42A




ISOWATT218 TYPES BY APPLICATION

OFF-LINE SWITCHING MOTOR AUTOMOTIVE DC-DC COLOUR TV
MODE POWER SUPPLY CONTROL IGNITION CONVERTER DEFLECTION
2N7059 SGS1426 SGSID311 SGS1920 2N7056 SGSI508A
SGSIF421 SGSI426A SGSID312 SGS1921 SGSIP473 SGSI508D
SGSIF422 SGSIP465 SGSID313 SGS1922 SGSIP477 SGSIF424
SGSIF423 SGSIP466 ' SGSID314 SGSI93IR SGSIF425
SGSIF424 SGSIP468 SGSIT13 SGSI932R SGSIF444
SGSIF441 SGSIP469 SGSIV48 SGS1931Z SGSIF445
SGSIF442 SGSIP474 SGSIV48A SGSIF464
SGSIF443 SGSIP475 SGSIV48C SGSIF465
SGSIF444 SGSIP476 SGSIW32
SGSIF461 SGSIP478 SGS1Iw42
SGSIF462 SGSIP479
SGSIF463 SGSIT13
SGSIF464 SGSIV47
SGSIP464 SGSIV4TA




JEDEC REGISTERED
ISOWATT218 PACKAGE
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A NEW EASY TO USE ISOLATED POWER PACKAGE

SGS has developed a new package, the ISOWATT218.
This package has been designed to be produced
with high volume automated equipment., It is
easy to mount and fully isolated which reduces
overall costs and improves reliability compared
with conventional packages.

This note presents some general information on
the package, the key parameters concerned with
safety standards, and also examines the costs of

mounting as well as thermal and electrical charac-
teristics.

Fig. 1 - The ISOWATT218

Fig. 2 - Construction of ISOWATT218

SILICON

The isolation of the collector from the heatsink is
achieved by molding the package with a high
thermal conductivity epoxy resin. The thickness
of the resin is closely controlled over the back
surface of the internal copper heatspreader.

When mounted directly on to a grounded heatsink
the package exceeds the creepage and clearance
distances required by UL and VDE safety specifica
tions. Some type of lead forming will be required
so the creepage distances on the printed circuit
board, to which the leads are soldered, are main-
tained.

BACK STEP IN FINAL VERSION

2 4
| 7. (A5 == COLLECTOR TO HEATSINK CREEPAGE 6-Tmm
———BASE OR EMITTER TO HEATSINK CREEPAGE & Smm
INJECTION MOLDED
HIGH THERMAL HEAVY COPPER
CONDUCTIVITY EPOXYN /AT SPREADER

«——=LEAD TO LEAD CREEPAGE 6-2mm

7
7

/ / |

INSULATED MOUNTING HOLE

FULLY ENCAPSULATED IN RES

* e

2.5 deg C/VW JUNCTION-CASE THERMAL RESISTANCE GUARANTEED
INSULATION > 5508v HERSURED .

> 4808V GUARANTEED

INTERCHANGABLE WITH TO- 218 RND $0T-93




Fig. 3 - Mounting of the ISOWATTZ218 package

HEATSINK

CLIPS OR SCREWS MAY BE USED

A

The requirements of VDE can be summarised as:
Isolation AC line to ground > 2500V AC for 1
minute or:

> 2750V AC for 1 second

Insulation resistance > 2M$2 at 500V DC for 1
minute

Creepage distance over the surface > 4mm (each
plane surface > 1mm)

Clearance distance > 3mm

This package will respect these specifications if
mounted either with a screw or clip and the col-
lector lead is bent so that the creepage and clea-
rance distances will be respected on the printed
circuit board to which the leads will normally
be connected.

COST COMPARISONS

The ISOWATT218 package saves the time and cost
of mounting non isolated packages such as TO-3,
SOT-93/T0-218, TO3P etc or partially isolated
devices such as TO-247, TO-127 etc. It can also
replace the TO-220 package which when mounted
with isolating materials will have a higher thermal
resistance than ISOWATT218.

The cost savings are:
1) Direct cost of materials

2) Cost of ordering, storing and issuing to as-
sembly department the materials.
3) The time taken to mount these materials

These costs are estimated to be:
1) Silicon impegnated washer $ 0.10 (1k resale)
isolating bush $ 0.02 (1k resale)

2) $ 100/1000 = $ 0.01 each up to $0.10 each if
handled in small batches.

POSSIBLE TO MOUNT
WITHOUT GREASE

SHOULDER HELPS WITH
LEAD FORM

LONGER LEADS
THAN T0- 218

ELIMINATION OF MICA WHICH 1S LIABLE TO CRACK
ELIMINATION OF INSULATING BUSH UASHER WHEN SCREW MOUNTED
POSSIBLE TO MOUNT WITHOUT GREASE

SU-1313A

3) Productivity of mounting a conventional plastic
power transistor on a heatsink with isolating
bush isolating washer and screw is estimated at
200/hour for TO-3 style packages the figure will
be much lower, while with the ISOWATT218
the productivity should be increased by 50% .
If using a clip or partially isolated device the
difference is probably 50/hour. At a total
labour cost of $ 8/hour this saving is $ 0.04 to
$ 0.08 per unit.

In large OEM quantities the material costs may be
30% of the above prices.

These add up to cost savings of $ 0.3 for a small
equipment manufacturer, or for a large volume
OEM $ 0.09 minimum! This could be substantially
increased depending on labour costs and produc-
tivity.

There are other factors to consider such as the
reliability of the isolation over the long term and
the much reduced chance of failures at isolation
testing of some equipment and the very high cost
of rectifying these defects.

The cost estimates are direct costs, the user will
have indirect costs to add which will increase the
differential by a factor of 2 to 3 times.

A more expensive plastic compound is used to
achieve good thermal conductivity and the molding
process is more complex for the ISOWATT218
compared with SOT-93/T0O-218. Consequently the
price of an ISOWATT218 device is typically $0.1
above the equivalent SOT-93 device when purchased
in high volume, rising to $ 0.25 for small quantities
via distribution.

Even with this adder most users will benefit from
a direct cost saving by using the SGS ISOWATT218.

A-10



THERMAL RESISTANCE OF SOT-93
(TO-218) AND ISOWATT218

The evaluation of thermal resistance is difficult
for the equipment designer as no easy method of
measurement is available. This task is made more
difficult as power semiconductor suppliers publish
thermal resistance for the junction to case which in
most practical situations becomes small compared
with the total impedance from junction to ambient.

Considering applications where the popular me-
dium power plastic encapsulated devices will be
used, with small to medium size heatsinks, the
thermal resistance from the package case to the
heatsink via any intermediate isolation becomes
an important consideration. In the majority of ap-
plications of high voltage devices in off line switch-
ing power supplies, CRT deflection or motor con-
trols some form of isolation must be employed
which can vary from 800V DC up to 2500V AC
(3500V DC) depending on the application environ-
ment and safety regulations which must be met.

Examining this subject with various power semi-

conductor suppliers recommendations only adds
some confusion which appears to be due to varia-
tions in test conditions and mounting torques
which are not clearly specified. It should be added
that the difficult nature of Rty measurements can
easily cause a 10% uncertainty in the results.

The ISOWATT218 offers many advantages over
the conventional SOT-93/TO-218 package when
isolation from the heatsink is required however the
question is how does its thermal resistance com-
pare in different conditions of mounting? The
following notes and evaluations were made to try
to offer an understanding of this and some prac-
tical advice.

R¢h junction to case:

For devices in the conventional SOT-93 package
with power ratings of 90W to 125W the thermal re-
sistance is from 1 to 1.4°C/W, the ISOWATT218
has a maximum power dissipation rated as only
50W (2.5°C/W) with the same die as the 125W con-
ventional device. With the 90W types the cor-
;espor;ding Rin in ISOWATT218 will be 2.9°C/W
43W).

Fig. 4 Gu-1228
90 + ISOWATT218
Pc (W) MAX. DISSIPATION Pc VERSUS
1T AMBIENT TEMPERATURE Ta
60 +
50 —\
w0+
30+
20+
10 -+
0 ; } } ; 4 + ——
0 20 40 60 80 100 120 10 _ 160 180
Tlc)
4 +Rip (C/W) cu-zzh
STANDARD SOT-93
INFINI HEATSINK WITH

COMPOUND AND_25Kg
MOUNTING FORCE

" 4 —

240 300
Thickness Mica (um)

180

A
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R¢h case to heatsink:

The very best which can be achieved with direct
mounting i.e. no isolation is 0.3°C/W if a thermal
grease is used., However if no compound is used
then this figure will range from 0.8 to 1.5 depend-
ing on the mounting method and pressure or torque
applied. All this assumes that the heatsink surface
is flat.

When an isolation layer is used the thermal re-
sistance will depend on the desired insulation pro-
perties and may vary by about 1°C/W from a low
voltage isolation to a high voltage case.

In the conventional packages thermal compound
will be applied on both sides of the isolation layer
for best heat transfer. Mounting with a screw the
thermal impedance may vary by about 0.3°C/W for
torque variation from 4 to 6 Kg. cm. Higher torque
up to 10 Kg. cm could reduce the figure by 0.2

°C/W but is not recommended with isolating
Fig. 5 .

¢t THERMAL RESISTANCE VERSUS LOAD
Rip (K/W) INFINITE HEATSINK WITH COMPQUND

35 +
+ ISOWATT218
3 o 50T-93
(THICKNESS MICA 100 pm)

0 7125 16:61 2612

washers due to the risk of damaging them. If a
clip is used over the centre of the package a force
of 4Kg will give similar results to screw mounting
with 4 Kg. cm while increasing the load to 20Kg -
will reduce the Ry by about 0.2°C/W, but such a
load is impractical for spring clips which can be
easily assembled.

For the ISOWATT218 mounted with thermal
compound and using a screw the effect of torque
on Ryip is less noticable than for the conventional
package as there is only one layer of compound to
compress. As there is no fragile isolation layer the
package may be mounted with torques of 6 to 10
Kg. cm without any risk of damage and consistent
Rin will be achieved.

The following diagram (5) illustrates these results.
The measurements were made with a device of
125W rating in the conventional package. There-
fore the ideal Ry, is about 0.8°C/W. The same die
was used in the ISOWATT218 package.

Gu-1222

i1 + [SOWATT21
Ry (K/W) *50T-93
25 {THICKNESS MICA 100 pm)
2 4+ : :
5 4
| Ry J-C (SOT-93
1 _(EL R CiSOTSR ISOWATT218
RECOMMENDED TORQGUE
05+ STANDARD SOT- 93+ ISOLATION WASHER
RECOMMENDED _TORQUE
0 + + + } + +

5 6 7 8 9 10
TIGHTING TORQUE (Kgxcm)

35"62'
LOAD Kg
Isolation voltage breakdown:
The development phase of the ISOWATT218

package required a decision to be made for the
thickness of the plastic layer to be employed for
the isolation. Consequently different tests were
made with various plastic thickness and also with
the conventional package using various mica. The
breakdown voltage of the isolation was plotted
against the thermal resistance and is shown in fig. 6.

Fig. 6

GU-1226

Rip (K/W)

o |[SOWATT218
x SOT-93

0 + +—
001 2 3 4 5 6 7 8 9 10 1 12213 W%
BV (Kv/0C)

These results were made with thermal compound
being used and are typical values - not the values
which would be guaranteed. The final choice was
made for a typical breakdown of 5 to 6KV DC and
the ISOWATT218 is guaranteed to withstand 4KV
DC which is greater than the 2750V AC for 1
second required by VDE.

Dynamic thermal impedance (Z¢):

Figure (7) shows the dynamic thermal impedance
obtained using an infinite heatsink with very high
mounting pressure (> 20Kg) and using thermal
compound. For power pulses of < 0.1s the isola-
tion and heatsink have no effect and the energy is
absorbed directly in the silicon and its copper
mounting.

Figure (8) shows the same tests carried out with a
small heatsink and clip mounting with 5Kg force
and figure (9) shows the results in free air.

If the SOT-93 is mounted with isolation but
without thermal grease the overall Ripn will be
higher than the ISOWATT218 without compound
as two interfaces are involved instead of only one.
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Independent results state an Ryn of 2.2 to 3°C/W
for the case to heatsink of SOT-93, without com-
pound and a mica adequate only for 1500 or
2000V peak isolation, depending on mounting
pressure or torque. Adding the Riph of the device
will result in lower overall results only if the iso-
lation accepted is inferior and the mounting is
carefully controlled.

F,g' 7 GU-1227
Zth (K/W) THERMAL IMPEDANCE ~TIME
INFINITE_HEATSINK
’ ® [SOWATT218
X SOT-93
(WITHOUT MICA)
& S0T-93
0 (WITH MICA 100pm)
% a5
1 8,
107! + - —
103 10-2 101 1 10 10? 10?
TIME (Sec)
Fig. 8
10° GU-1229
i THERMAL IMPEDANCE - TIME
g WITH A SMALL HEATSINK
e
10%
ISOWATT218  x
S0T-93
mica thickness — 01mm
10
1
1
Vo5 107 107" 1 10 107 10°
TIME(sec)
NOTES:

Fig. 9
GU-1228
Zip, (K/W) THERMAL IMPEDANCE-TIME
WITHOUT HEATSINK
10? (Free Air)

® [SOWATT218
x SCT-93

10 10-2 101 1 1,0 10? 103
TIME (Sec)

CAPACITANCE FROM DEVICE COLLEC-
TOR TO HEATSINK

In high frequency switching applications it may be
important to consider the electrical capacitance
which can affect RFI performance of the equip-
ment.

A theoretical analysis of the capacitance of the
ISOWATT218 which was verified by direct mea-
surement shows the value to be typically 17pF.

CONCLUSIONS:
These tests have shown that the ISOWATT218

when mounted on a heatsink with thermal com-
pound has an Ry very close to that of a conven-
tional SOT-93/T0O-218 mounted with compound
and an isolation washer, When mounted with a
screw the torque used is not so critical as the con-
ventional package. Certainly even a worst case in-
terpretation of the data indicates that any increase
is negligible compared with the overall Ryn from
junction to ambient which with moderate heat-
sinks will be greater than 15°C/W. Any small
increase is more than compensated by the con-
venience of the ISOWATT218 package.

From an overall cost point of view the ISOWATT218
represents a saving compared with conventional
packages. The construction makes it much easier
for the equipment to respect the safety standard
of UL or VDE which may be required.

—Regulations for creepage distances and clearances in electrical equipment VDE 0110/11.72
and German Standard Dimensioning of clearances and creepage distances of electrical equip-
ment Amendment ‘b’ (VDE Specification) VDE 0110b/2.79 including amendment VDE

0110a/10.75.

—Standards and Specifications for isolation taken from - VDE 0804/3.77 Telecommunica-
tions and Electronic Data Processing Equipment Class | and |l, VDE 0806/8.81 Specifica-
tion for safety of electrically energized office equipment, Class |.
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ISOWATT218 AND SOT-93 COMPARISON

SCREW MOUNTING

ACCE SSORY MECH
ASSEMBLY NUMBER MATERJAL | DATA
TYPE Q.ty Page

CHEESE HEAD

SCREWS 1 NOT AVAILABLE FROM SGS
SLOTTED
MICA
! CDA 3154 MICA 65

WASHER
INSULATING

7 ' COA 3155 C NYLON 65
BUSHES

WASHERS 1| NOT AVAILABLE FROM SGS
Lock
1| NOT AVAILABLE FROM $GS
,:o WASHERS
HEXAGON
2 | NOT AVAILABLE FROM SGS
/_— NUTS
SOLDER LUG | 1 | NOT AVAILABLE FROM $GS|

5-5668

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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ISOWATT218 AND SOT-93 COMPARISON

SCREW MOUNTING

ISOWATT218
ACCE SSORY MECH
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Q.ty Page
/ CHEESE HEAD
SCREWS

1 NOT AVAILABLE FROM SGS
SLOTTED

e

k/ WASHERS 1| NOT AVAILABLE FROM SGS
LOCK
i NOT AVAILABLE FROM SOS

WASHERS

HEXAGON

2 | NOT AvAILABLE FROM SGS
/_ NUTS

~

DGO

Y

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 1 Nm.




ISOWATT218 AND SOT-93 COMPARISON

CLIP MOUNTING

for direct and insulated mounting of SOT-93 envelopes

MECHANICAL DATA Material
CrNi steel NLN-939
thickness0.4%0.04

Dimensions in mm -

L',S 1.5——’
—»’2.5-— J;.U« L—s.s»’

o
-
r e— e

PN
) AN
FEY
} S " sor-93
N L——%OZ—J L—3‘5mm == =2 < ©)

29 9.8 . 2
| soo.m 8 ZA Y /1_,2"
41.9 i

Fig. 1a Heatsink requirements Fig. 1b Mountir_lg Fig. 1c quition
(1) = spring clip of the device
(2) = insulator

ISOWATT218
0 e

% ISOWATT218
:-;-—PL— 23— lssm Py 0
AT T = 1) 2 ‘ ”
——. 19 ?

Fig. 2a Heatsink requirements Fig 2b Mounting. Fig. 2c Position
(1) = spring clip of the device

~al-

-

v




POWER DEVICES DATASHEETS B




HORIZONTAL TVC DEFLECTION

HIGH VOLTAGE

HIGH POWER

HIGH SWITCHING SPEED

GOOD STABILITY

CONSUMER

® POWER SUPPLY

® TV COLOR HORIZONTAL DEFLECTION

The BU208/A BU508/A and SGSI508/A are silicon
multiepitaxial mesa NPN transistors.

They are respectively in Jedec TO-3 metal case, in
SOT-93 plastic case and in ISOWATT218 fully iso-
lated package.

ABSOLUTE MAXIMUM RATINGS

@
é\J

TO-3

Y

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

o

5-6897

Vces Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (Ig = 0)
Veso Emitter-base voltage(lc = O)

I Collector current

lem Collector peak current

Viso Isolation voltage (DC)

Pyot Total dissipation at T, = 25°C
Tog Storage temperature

i Max. operating junction temperature

T0-3

150
—65to 175
175

1500

700

10

8

15
SOT-93

125

\%

\'%

\%

A

A

ISOWATT218

4000 \%

50 w

—65to 160 —65 to 150 °C

150

150 °C
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THERMAL DATA

TO-3

SOT-93

ISOWATT218

R

th j-case

Thermal resistance junction-case max 1

2.5 °C/w

* See notes on ISOWATT218 in this datasheet.

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

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

lces Collector cutoff Vee = Vees 1| mA
current (Vgg = 0) Vce = Vees Te= 1256°C 2| mA

lego Emitter cutoff Vegg = 5V 100 | wA
current (Ic = 0)

Vceosus)* Collector-emitter Ic = 100mA 700 \
sustaining voltage

Vego Emitter-base le = 10mA 10 \
voltage (Ic = 0)

Vcesay™  Collector-emitter lc=45Alg=2A
saturation voltage for BU208A/508A/SGSI508A 1 \Y)

for BU208/508/SGSI508 51 V

Vgeary® Base-emitter Ilc=45Alg=2A 1.3
saturation voltage

fr Transition frequency Ilc=01TAVg =5V 7 MHz

f = 5 MHz
INDUCTIVE LOAD
ts Storage time Ic = 4.5A hg = 2.5 7 us
Vee = 140V
t; Fall time Lc =09mH Lg = 3uH 0.55 us

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




THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000vVDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.

Fig. 1 10° Gu-1229
Zih THERMAL IMPEDANCE - TIME
(°CMW) WITH A SMALL HEATSINK
10%4
ISOWATT218 x
SOT-93 o
mica thickness — 01mm
10
1 4
107 + . .
107 107 107 1 10 17 10°
TIME(sec)

Safe operating area
(TO-3)

6-3778

Safe operating area
(SOT-93/ISOWATT21 8)

DC current gain

) |c MAX PULSED. |

lc MAX CONT
R Rugeirud

:ﬁ o=
BBz ati
. | oC. orsmmow-}‘k 1
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j
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H Etmv Pl ISR SSS3
! et
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worl L[]
H

B

sc.o34 e cco339
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'}L‘ ﬁ%5$% e 7o ! H -
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50 T ] J ]
1
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- BU208D
~ BU508D
- SGSI580D

HORIZONTAL TVC DEFLECTION

® HIGH VOLTAGE
® HIGH POWER G
® HIGH SWITCHING SPEED
® GOOD STABILITY

CONSUMER
® TV COLOR HORIZONTAL DEFLECTION

The BU208D, BU508D and SGSI508D are silicon
multiepitaxial mesa NPN transistors.

They are mounted respectively in Jedec TO-3 metal
case in SOT-93 plastic case and in ISOWATT218
fully isolated package.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE IIIAX!IIIJI'I IIAT!NH-S
Vces Collector-emitter voltage (Vge = O) 1500 \
Vceo Collector-emitter voltage (I3 = 0) 700 \Y
Vego Emitter-base voltage (Ic = 0) 10 \
Ic Collector current 8 A
lem Collector peak current 15 A
T0-3 SOT-93  ISOWATT218
Viso Isolation voltage (DC) 4000 \
ot Total dissipation at T, = 25°C 150 125 50 w
stg Storage temperature —65to 1756 —65to 160 —65 to 150 °C
Tj Max. operating junction temperature 175 150 150 °C
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BU208D
- BUSOSD
~ SGSIS80D

THERMAL DATA TO-3 | SOT-93 |ISOWATT218

Rih j-case Thermal resistance junction-case max 1 1.2 2.5e °C/W

* See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. | Max. | Unit
lces Collector cutoff Vee = Vees 1] mA
current (Vgg = 0) Vee = Vees Te= 125°C 2| mA
leBO Emitter cutoff Veg = BV 300 | mA
current (I = 0)
Vceosus)® Collector-emitter Ic = 100mA 700 \
sustaining voltage
Vcesan ™ Collector-emitter lc =45Alg=2A 1
saturation voltage
Vigesay®  Base-emitter lc =45Alg=2A 1.3| V
saturation voltage
Ve Diode forward I =4A 2 \
voltage
fr Transition frequency Ilc =01AVgE =5V 7 MHz
f =5MHz
INDUCTIVE LOAD
tg Storage time Ilc = 4.56A hg = 2.5 7 us
Ve = 140V
t Fall time Lc =09mH Lg=3uH 0.55 us

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




BU208D
- Bus08D
- SGSI580D

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high.at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.

Flg 1 103 GU-1229
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(°CW) WITH A SMALL HEATSINK
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mica thickness — 0imm
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. o " A asss nee I l
w . — i : Sa H
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BU208D
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HIGH VOLTAGE POWER SWITCH

® OFF LINE SWITCHING POWER SUPPLY
® HIGH SWITCHING SPEED
® INDUSTRIAL APPLICATIONS

The BU426, BU426A, SGSI426 and SGSI426A are
silicon multiepitaxial mesa NPN transistors mounted
respectively in SOT-93 plastic package and
ISOWATT218 fully isolated package..

They are particularly intended for switch-mode CTV
supply sistems.

SOT-93 (TO-218)

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

5-6897

C

ABSOLUTE MAXIMUM RATINGS SOT-93 BU426 BU426A
ISOWATT218 | SGSI426 SGSI426A
Vces Collector-emitter voltage (Vg = 0) 800 900 \
Veeo Collector-emitter voltage (Ig = 0) 375 400 \
Vego Emitter-base voltage (Ic = 0) 10 \
Ic Collector current 6 A
lem Collector peak current (t, < 2 ms) 8 A
I Base current 3 A
SOT-93 ISOWATT218
Viso Isolation voltage (DC) 4000 \
ot Total dissipation at T, < 25°C 113 50 W
stg Storage temperature —65 to 150 —65 to 150 °C
Max. operating junction temperature 150 150 °C

i

11/86
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THERMAL DATA

SOT-93

ISOWATT218

Rth j-case

Thermal resistance junction-case max

1.1

2.5 °C/W

* See notes on ISOWATT218 in this datasheet.

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

gy =05A g =—1A
T, = 100°C

Parameter Test conditions Min. | Typ. | Max. | Unit
lces Collector cutoff for BU426/SGSI426
current (Vgg = 0) Vce = 800V 1] mA
Vg = 800V T, = 126°C 2| mA
for BU426A/SGSI426A
VCE = 900V 1 mA
Vegg= 900V T, = 125°C 2| mA
leBo Emitter cutoff Vegg = 10V 10 | mA
current (Ic = 0)
Veeosus)® Collector emitter Ic = 100mA
sustaining voltage for BU426/SGSI426 375 \Y
for BU426A/SGSI426A 400 \%
Veeisay®  Collector emitter lc =25Alg=05A 1.5 \Y
saturation voltage lc=4A Ig=125A 3 \
Viesar)© Base-emitter lc=25Alg=05A 141 V
saturation voltage lc=4A Izg=125A 16| V
heg* DC current gain lc =06AVg =5V 30 60
ton Turn-on time lc = 25 A Ve = 250V 0.25 ] 0.5 | ps
lg1 = 0.6 A
ts Storage time lc =25A Vo =250V 2.5 3.5 us
t; Fall time lg1 = 0B6A Igp = —-1TA 0.2 0.5 us
t; Fall time lc = 25A Vee = 250 V 0.75| us
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THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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HIGH VOLTAGE POWER DISSIPATION

® HIGH VOLTAGE POWER DARLINGTON

® AUTOMOTIVE IGNITION APPLICATIONS P
® HIGH CURRENT ‘ \5
The BU920/921/922, BU920P/921P/922P, i

SGSI920/921/922 and BU920T/921T/922T are si- !
licon multiepitaxial planar NPN transistors in mono-
lithic darlington configuration mounted respectively

in Jedec TO-3 metal case, SOT-93 plastic package, TO-3
ISOWATT218 fully isolated package and TO-220 pla- .
stic package. '{ @;5«

They are particularly intended for automaive ignition
applications and inverter circuits for motor control.

ISOWATT218 TO-220

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS T0-3 BU920 BU921 BU922

SOT-93 BU920P BU921P BU922P

ISOWATT218 | SGSI920 SGSI921  SGSI922

T0-220 | BU920T BU921T  BU922T
Veces Collector-emitter voltage (Vg = 0) 400 450 500 \
Vceo Collector-emitter voltage (Iz = 0) 350 400 450 \
VEBO Emitter-base voltage (Ic = 0) 5 \"
Ic Collector current 10 A
lem Collector peak current 15 A
I Base current 5 A

TO-3 SOT-93 ISOWATT218 TO-220

Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, < 25°C 120 105 50 105 W
Tstg Storage temperature —65 to 175 150 150 160 °C
Tj Max. operating junction temperature 175 150 150 150°C
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THERMAL DATA TO-3|SOT-93 | ISOWATT218 |TO-220
Rih jcase Thermal resistance junction-case max 1.25| 1.2 2.5e 1.2 °C/W
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
lces Collector cutoff Ve = 400 V for 920 types 250 | pA
current (Vgg = 0) Ve = 450 V for 921 types 250 | pA
Vee = 500 V for 922 types 250 | pA
Vce = 400 V for 920 types 0.5 | mA
Vee = 450 V for 921 types 0.5 | mA
Vceg = 500 V for 922 types 0.5 | mA
T, = 150°C
lceo Collector cutoff Vce = 350 V for 920 types 250 | pA
current (lg = 0) Ve = 400 V for 921 types 250 | pA
Vce = 450 V for 922 types 250 | pA
lego Emitter cutoff Veg = 5V 50 | mA
current (Ic = O)
Vceosus)© Collector emitter lc = 100mA for 920 types 350 \Y
sustaining voltage for 921 types 400 \)
for 922 types 450 \Y)
Vcegay ™ Collector-emitter Ic =5A Ig = 50mA 1.8 V
saturation voltage lc =7A Ig = 140mA 1.8 V
Veesat)*  Base-emitter lc =5A Ig=50mA 22| V
saturation voltage lc =7A lg= 140mA 25| V
Ve Diode forward g = 2.5 \%
voltage
Functional tesst for 920 types
(see test circuit Vg = 360 VL = 7mH 7 A
Figg.2 and 3) for 921 and 922 types
Vee = 400 VL = 7mH 7 A

* Pulsed: Pulse duration = 300 us, duty cycle = 1.5%
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BU920/921/922
BU920P / 921P / 922P
SGSI920 / 921 / 922

BU920T / 921T / 922T

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Fig.2 — Functional test circuit
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NPN POWER DARLINGTON

® AUTOMOTIVE MARKET

® HIGH PERFORMANCE ELECTRONIC IGNITION
DARLINGTON

® HIGH RUGGEDNESS

These devices are multiepitaxial biplanar NPN tran-
sistors in monolithic darlington configuration moun-
ted in TO-3, SOT-93 and ISOWATT218 packages.
They are specially intended for automotive ignition
applications and invertes circuits for motor controls.
Controlled performances in the linear region make
them particularly suitable for car ignitions where cur-
rent limiting is achieved desaturing the darlington.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS TO-3 | BU931R BU932R
SOT-93 | BU931RP BU932RP
ISOWATT218 | SGSI931R SGSI932R
Vees Collector-emitter voltage (Vge = 0) 450 500 \
Vceo Collector-emitter voltage (lgg = O) 400 450 \
Vego Emitter-base voltage (Ic = 0) 5 \Y,
Ic Collector current 15 A
lem Collector peak current (t, <10ms) 30 A
I Base current 1 A
Iam Base peak current (t, < 10ms) 5 A
TO-3 SOT-93 ISOWATT218
Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, < 25°C 175 125 50 w
Tstg Storage temperature —40t0 200 —40to 150 —40to 150 °C
T; Max. operating junction temperature 200 150 150 °C

B-19
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THERMAL DATA TO-3 | SOT-93 |ISOWATT218
Rih j-case Thermal resistance junction-case max 1 1 2.5e °C/w
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. |Max. | Unit
lces Collector cutoff for BU931R/BU931RP/SGSI931R
current (Vge = 0) Ve = 450 V 1] mA
Veg = 450V T, = 125°C 5] mA
for BU932R/BU932RP/SGSI932R
Ve = 500 V 1] mA
Vg = 500V T, = 125°C 5] mA
Iceo Collector cutoff for BU931R/BU931RP/SGSI931R
current (lg = 0) Vee = 400 V 1] mA
for BU932R/BU932RP/SGSI932R
Ve = 450 V 1| mA
lego Emitter cutoff Vegg = BV 50 | mA
current (I = 0)
Vceosus)™ Collector-emitter Ic = 100mA
sustaining voltage for BU931R/BU931RP/SGSI931R 400 \Y
for BU932R/BU932RP/SGSI932R 450 \Y
Vceisany ™ Collector-emitter for BU931R/BU931RP/SGSI931R
saturation voltage lc= 7A lg= 70mA 1.05) 1.6 V
lc= 8A Ig =100 mA 1.09]1 1.8 V
Ic = 10 A Iz = 260 mA 1.13] 1.8 \Y
for BU932R/BU932RP/SGSI932R
lc =8A Ig=150mA 1.09] 1.81 V
Vgesay® Base-emitter for BU932R5BU932RP/SGSI92R
saturation voltage lc= 8A Ig =100 mA 1761 2.2 | V
lc = 10A Iz = 260 mA 192 25| V
For BU932R/BU932RP/SGSI932R
lc =8A Iz = 160 mA 1.77) 2.2 | V
hee* DC current gain lc=5A Vg =10V 300
Ve* Diode forward Ir=10A 1.43| 28| V
voltage

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




ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. | Max. | Unit
USE TEST Vee = 24V Vigmp = 400V 8 A
(see fig. 2) L = 7mH
INDUCTIVE LOAD
Vee = 12V Viamp = 300 V
(see fig. 3) L = 7mH
tg Storage time Ic=7A lg = 70mA 15 us
t Fall time Vge = 0 Rge = 47 @ 0.5 us

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

10°

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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NPN POWER DARLINGTON

® HIGH RUGGEDNESS

® INTEGRATED HIGH VOLTAGE ZENER
AUTOMOTIVE MARKET

® APPLICATION IN HIGH PERFORMANCE
ELECTRONIC CAR IGNITION

The BU931Z, BU931ZP and SGSI931Z are silicon
multiepitaxial biplanar NPN transistors in monolithic
darlington configuration mounted respectively in TO-3

metal

case, SOT-93 plastic package and

ISOWATT218 fully isolated package.

ABSOLUTE MAXIMUM RATINGS

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

Veeo
Veer
Vees
Vceo
Veso
Ic

g

Viso

PtOt

Tstg
i

Collector-base voltage (I = 0)
Collector-emitter voltage (Rgg = 100Q)
Collector-emitter voltage (Vgz = 0)
Collector-emitter voltage (I = 0)
Emitter-base voltage (Ic = 0)
Collector current

Base current

Isolation voltage (DC)

Total dissipation at T, < 25°C
Storage temperature

Max. operating junction temperature

350 \
350 \
350 \
350 A
5 \
20 A
5 A
TO-3 SOT-93 ISOWATT218
4000 \
175 125 50 w
—40t0 200 —40to 150 —40to 150 °C
200 160 150 °C
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THERMAL DATA

TO-3

SOT-93

ISOWATT218

Rth j-case

Thermal resistance junction-case

max 1

2.5e °C/W

* See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. | Max. | Unit
loL Clamping current Ve = 350
either lg=0 250 | pA
or Vge = 0 250 | pA
Ice oy  Collector emitter Vee = 16V T, = 125°C 0.5 | mA
off state current Vge = 300 mV
(lg = 0)
leso Emitter cutoff Veg = 5V 50 mA
current (Ic = 0)
VeL Clamping voltage either lg =0o0r Vg =0
and Ic = 100mA 350 5001 V
same T, = 125°C 350 500| V
Vceisay©  Collector-emitter Ilc =7A lg=70mA 1.261 16| V
saturation voltage Ic =8A Ig = 100mA 1451 1.8 | V
Ilc = 10 A Ig = 150mA 1.65) 2 \
T; = 125°C
lc =7A Ig=70mA 1.3 1.8 V
ic =8A ig = 100mA 1.65 | 2.1 \Y
Ilc = 10 A Ig = 160mA 1.851 24| V
Veeisayy®  Base-emitter Ilc = 8A Ig = 100mA 22| V
saturation voltage Ilc = 10 A Iz = 2560mA 25| V
Veeon)*  Base-emitter lc=586A Vg =2V 1.67 \
voltage T, = —40°C 2.1 \%
T, = 125°C 1.1 \Y
Ilc =10A Vg =2V 2 \Y
Tj = —40°C 2.4 \%
T; = 125°C 1.4 \




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

Parameter Test conditions Min. | Typ. |Max. | Unit
Ve* Diode forward I =10A 25| V
voltage
Es/p Second breakdown L=10mH I, =10A 500 mJ
energy unclamped
ls/b Second breakdown Vee = 30
collector current t = 500ms for BU931Z 6 A
t = 260ms for BU931ZP 4 A
t = 260ms for SGSI9312 1.7 A
USE TEST Vee =24V L = 7mH 8 A
(see fig.2)

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

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Fig. 2 — Functional test circuit
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HIGH VOLTAGE POWER SWITCH

® HIGH POWER
® INTEGRATED SPEED-UP DIODE

The BUT13, BUT13P and SGSIT13 are silicon mul-
tiepitaxial planar NPN transistors in monolithic dar-
lington configuration with integrated base-emitter
speed-up diode, mounted respectively in TO-3 me-
tal case, SOT-93 plastic package and ISOWATT218
fully isolated package.

They are particularly suited for output stages in po-
wer, fast switching application.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

R1 =250
R2 = 50082
ABSOLUTE MAXIMUM RATINGS
Veeo Collector-emitter voltage (Ig = 0) 600 \
Veeo Collector-emitter voltage (Ig = 0) 400 \
Vego Emitter-base voltage (Ic = 0) 10 \Y
Ic Collector current 28 A
lem Collector peak current (t, < 10ms) 35 A
I Base current 6 A
TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 Vv
ot Total dissipation at T, < 25°C 175 125 50 w
stg Storage temperature —65to 200 —65 to 150 —65 to 150°C
i Max. operating junction temperature 200 150 150 °C
B-29 11/86



 BUTIP

 SGSIT13
THERMAL DATA TO-3 | SOT-93 |ISOWATT218
R j-case Thermal resistance junction-case max 1 1 2.5¢ °C/W

* See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. | Max. | Unit
lcey Collector cutoff Vee = 600 V 100 | pA
current (Vgg = —5V) | Ve = 600V T, = 100°C 2| mA
lceo Collector cutoff Ve = 400 V 1] mA
current (I3 = 0)
lego Emitter cutoff Veig = 2V 20| mA
current (Ilc = 0)
Vceosus)* Collector emitter Ic = 100mA 400 \%
sustaining voltage
Vceisay®  Collector emitter lc=10A Iz =05A 1.3 ]2 \Y
saturation voltage lc=18A Iz = 1.8A 1.7 | 25| V
lc =22A lg=22A 2 3 Vv
lc =28A Ig = 56A 235]5 Vv
Vgesa©  Base-emitter lc=10A Ig = 0.5 A 25| V
saturation voltage lc=18A Iz = 1.8A 25 (3 \
lc=22A Ig=22A 33| V
hee* DC current gain Ilc = 10 A Vee =5V 30 | 300
lc=18A Ve =5V 30| 90
\ Diode forward Ir=22A 2.2 4|1 V
voltage
RESISISTIVE LOAD
ton Turn-on time Vee = 250V I = 10 A .5 | 06| ps
tg Storage time lgg = 05 A Vggsy = =5V 1.1 1.5 | us
1 Fall time 0.3 | 0.6 ps

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




INDUCTIVE LOAD

Parameter Test conditions Min. | Typ. | Max. | Unit
tg Storage time Velamp = 250V I = 10 A 1.3 2 us
1" Fall time Ve oiy = —BV gy = 0.2A 0.11] 0.5 | pus
te Crossover time 0.4 0.8 ps
tg Storage time Vaiamp = 250V Ig = 20 A 1.4 | 2.6 | ps
t Fall time Ve oi)= =BV gy = 0.4 A 0.4 | 0.7 | ps
te Crossover time 0.8 | 1.6 | us

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal. resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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HIGH VOLTAGE POWER SWITCH

® FAST SWITCHING APPLICATIONS
® INDUSTRIAL APPLICATION

The BUW32/A, BUW32P/AP and SGSIW32/A are si-
licon multiepitaxial mesa PNP transistors mounted re-
spectively in TO-3 metal case, SOT-93 plastic
package and ISOWATT218 fully isolated package.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

5-6896

ABSOLUTE MAXIMUM RATINGS T0-3 BUW32 BUW32A

$0T-93 | BUW32P BUW32AP

ISOWATT218 | SGSIW32 SGSIW32A
Vces Collector-emitter voltage (Vge = 0) —400 —450 \
Vceo Collector-emitter voltage (lgz = 0) —350 —400 Vv
Vero Emitter-base voltage (I = 0} —5 -7 \
I Collector current -10 A
I Base current - 5 A

TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 \
Prot Total dissipation at T, < 25°C 125 105 50 W
Tstg Storage temperature —65t0 176 —651t0 160 —65to 150 °C
Ti Max. operating junction temperature 175 150 150 °C
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BUW32/BUW32A

© BUW32P / BUW32AP

'SGSIW32 / SGSIW32A

THERMAL DATA TO-3 | SOT-93 |ISOWATT218
Rih j-case Thermal resistance junction-case max 1.19 1.19 2.5e °C/W

® See notes on ISOWATT218 in this datasheet.

ELECTRICAL CHARACTERISTICS (1

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. | Max. | Unit
lces Collector cutoff Vg = rated Vigg — 1] mA
current (Vgg = 0) Vce = rated Vs T, = 125°C — 5| mA
lego Emitter cutoff Veg = rated Vggg — 1] mA
current (Iic = 0)
Vceorsus) ™ Collector-emitter lc = —100mA
sustaining voltage for BUW32/BUW32P/SGSIW32 |—350 \
(Ig = 0) for BUW32A/BUW32AP/SGSIV32A |—400 \%
Vece@ay®  Collector-emitter lc=—-5A Ilg=—-15A —1.5
saturation voltage
Veeisay®  Base-emitter lc=—5A Ilg=—15A —1.6] V
saturation voltage
hgg* DC current gain lc = —=1A Vg = -5V 12
ls/b Second breakdown Vg = =30V
collector current for BUW32/A —4.2 A
for BUW32P/AP —3.5 A
for SGSIW32/A -1.7 A
RESISTIVE LOAD
ton Turn-on time Vee = —250V I = -5 A 0.3 0.6 | us
tg Storage time lgg = —lgo = =1TA 0.7 1.6 | us
t Fall time 0.25| 0.6 | us

* Pulsed: Pulse duration = 300 us, duty cycle = 1.5%
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THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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®

HIGH VOLTAGE POWER SWITCH

e FAST SWITCHING APPLICATIONS
e INDUSTRIAL APPLICATION

The BUW42/A, BUW42P/AP and SGSIW42/A are si-
licon multiepitaxial mesa PNP transistors mounted re-
spectively in TO-3 metal case, SOT-93 plastic
package and ISOWATT218 fully isolated package.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

C

5-6896

ABSOLUTE MAXIMUM RATINGS TO-3 BUW42 BUW42A

SOT-93 | BUW42P BUW42AP

ISOWATT218 | SGSIW42 SGSIW42A
Vces Collector-emitter voltage (Vge = 0) —400 —450 \Y
Vceo Collector-emitter voltage (Igg = 0) —350 —400 \Y
Vego Emitter-base voltage (Ic = 0) -5 -7 \
Ilc Collector current —156 A
lem Collector peak current —30 A
I Base current —10 A

TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 \Y
Piot Total dissipation at T, < 25°C 150 105 50 w
Tetg Storage temperature —651t 175 —65to 150 —65to 150 °C
i Max. operating junction temperature 175 150 150 °C
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THERMAL DATA

TO-3

SOT-93

ISOWATT218

R

th j-case

Thermal resistance junction-case

max 1

1.2

2.5 °C/'W

* See notes on ISOWATT218 in this datasheet.

ELECTRICAL CHARACT TiCS (T_,,. = 25°C uniess otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
Ices Collector cutoff Vce = rated Vigg — 1] mA
current (Vge = 0)
leBo Emitter cutoff Vgg = rated Vigg — 1] mA
current
Vceosus)© Collector emitter Ic = 100mA
sustaining voltage for BUW42/BUW42P/SGSIW42 |—350 \%
(Ig = 0) for BUW42A/BUW42AP/SGSIW42A |—400 \
Vcesay®  Collector-emitter lc=—-10A Ig = =3 A —-1.5| V
saturation voltage
Vpesary®  Base-emitter Ilc=—10A Ig = =3 A —-2| VvV
saturation voltage
hee* DC current gain lc=—-3A Vg =-5V 12 80
RESISTIVE LOAD
ton Turn-on time Vee = —250 Vi = —10 A 0.3 | 0.6 | us
ts Storage time lgg = —lgp = —3.3 A 05 | 1.6} us
t Fall time 0.3 0.6 | us
* Pulsed: Pulse duration = 300 us, duty cycle = 1.5%




THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high.at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000vVDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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HIGH VOLTAGE POWER SWITCH

® SWITCH MODE POWER SUPPLY
APPLICATIONS

The BUX47, BUX47A, BUV47, BUV 47A, SGSIV47
and SGSIV47A are silicon multiepitaxial mesa NPN
transistors mounted in respectively in TO-3 metal ca-
se, SOT-93 plastic package and ISOWATT218 ful-
ly isolated package.

They are intended for high voltage, fast switching
applications.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

C

5-6897

ABSOLUTE MAXIMUM RATINGS T0-3 BUX47 BUX47A
SOT-93 BUV47 BUV47A
ISOWATT218 | SGSIV47 SGSIV47A
Vceo Collector-base voltage (I = 0) 850 1000 \Y
Vceo Collector-emitter voltage (Il = 0) 850 900 \
Vces Collector-emitter voltage (Vgg = 0) 400 450 \
Vego Emitter-base voltage (Ic = O) 7 \%
Ic Collector current 9 A
lem Collector peak current (t, < 5 ms) 15 A
I Base current 8 A
lzm Base peak current (t; < 5 ms) 10 A
T0-3 SOT-93  ISOWATT218
Viso Isolation voltage (DC) 4000 Vv
Prot Total dissipation at T, < 25°C 125 100 50 W
Tetg Storage temperature —651t0 175 —65to 150 —65 to 150 °C
T Max. operating junction temperature 175 150 150 °C
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THERMAL DATA TO-3 | SOT-93 |ISOWATT218
R

Thermal resistance junction-case max 1 1.2 2.5 °C/W

th j-case

e See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. |Max. | Unit
lcer Collector cutoff Ve = 850 V 0.4 | mA
current (Rge = 10Q) Veg = 850V T.= 125°C 3| mA
lcev Collector cutoff Vee = 850 V 0.15| mA
current (Vg = —2.56 V)] Vg = 850V T, = 126°C 1.5 | mA
lego Emitter cutoff Vegg = BV 1] mA
current (Ic = 0)
Vceorsus) * Collector-emitter lc = 0.2A L = 256mH
sustaining voltage for BUV47/SGSIV47/BUX47 400 \%
for BUV47A/SGSIVA7A/BUX47A | 450 \
VEgo Emitter-base lg = 50 mA 7 30 \Y
voltage (I = 0)
Vegisary® Collector emitter for BUV47A/SGSIV47A/BUX47A
saturation voltage lc=5A Ig=1A 1.5] V
lc=8A Ig=25A \
for BUV47/SGSIV47/BUX47
lc=6A Ig=12A 1.5 V
lc=9A Ig=3A \
Vgesar* Base-emitter for BUV47A/SGSIV47A/BUX47A
lc=5A Ilg=1A 16| V
saturation voltage for BUV47/SGSIV47/BUX47
lc=6A Izg=12A 161 V
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ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. | Typ. | Max. | Unit
RESISTIVE LOAD (see fig. 1)
ton Turn-on time for BUV47/SGSIV47/BUX47 0.7 | us
g Storage time lc =6A Vo =150V 3 us
t Fall time lg1 = —lgp = 1.2 A 0.8 | ps
ton Turn-on time for BUV47A/SGSIV47A/BUX47A 0.8 | ps
tg Storage time lc=5A V¢ =160V 2.5 | ps
t; Fall time lgg = —lgp = TA 0.8 | pus
INDUCTIVE LOAD (see fig. 2)
t; Fall time lc=5A I =1A 0.5 | pus
Vge = 5V Ve = 300V
L=3uH T, =100°C

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

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Switching times

percentage variation vs.

case temperature
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load (See fig. 5)
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Fig. 5 - Switching times test circuit on resistive load.

Fig. 6 - Switching times test circuit on inductive load, with and without antisaturation network

D1, D2 - Fast recovery diodes
Q1, Q2 - Transistors SGS: 2N5191, 2N5195
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 BUX48 / BUX4BA
BUVI/BUVISA
 SGSIV4B/ seswmi -

HIGH VOLTAGE POWER SWITCH

® DC, AC MOTOR CONTROL
® SWITCH MODE POWER SUPPLY

The BUX48, BUX48A, BUV48, BUV48A, SGSIV48
and SGSIV48A are multiepitaxial mesa NPN transi-
stors mounted in respectively in TO-3 metal case,
SOT-93 plastic package and ISOWATT218 fully iso-
lated package.

They are particularly intended for switching applica-
tions directly from the 220V and 380V mains.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

C

5-6897

ABSOLUTE MAXIMUM RATINGS T0-3 BUX48 BUX48A

SOT-93 BUV48 BUV48A

ISOWATT218 | SGSIvV48 SGSIV48A
Vees Collector-emitter voltage (Vge = 0) 850 1000 \
Vcer Collector-emitter voltage (Rge = 10%) 850 1000 \
Veeo Collector-emitter voltage (lgg = 0) 400 450 \
Vego Emitter-base voltage (Ilc = 0) 7 Vv
le Collector current 15 A
lem Collector peak current Igp (t, < 5 ms) 30 A
Icp Collector peak current non rep. (t, <20 ps) 55 A
Ig Base current 4 A
lem Base peak current (t, < 5 ms) 20 A

TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 \
Prot Total dissipation at T, < 25°C 175 125 50 w
stg Storage temperature —651t0 200 —65to 150 —65 to 150 °C
T Max. operating junction temperature 200 150 150 °C
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THERMAL DATA

TO-3

SOT-93

ISOWATT218

R

th j-case

Thermal resistance junction-case

max 1

2.5e °C/w

® See notes on ISOWATT218 in this datasheet.

ELECTRICAL CHARACTERISTICS (T,,_, = 25°C

unless otherwise specified)

Parameter Test conditions Min. | Typ. | Max. | Unit
Icer Collector cutoff Vce = rated Vigg 500 | wA
Aurrant (R - 100\ \/ = ratad \/ am=g A R
current (Rge 10Q) Vce = rated Vegr 7, = 125°C 41 mA
Ices Collector cutoff Vce = rated Vg 200 | uA
current (Vgg = 0) Ve = rated Vg To = 1256°C 2| mA
lego Emitter cutoff Vegg = 6V 1] mA
current (Ic = 0)
Vceosus)* Collector emitter Ilc = 200mA L = 25mH
sustaining voltage for BUX48/BUV48/SGSIV48 400 \Y
(I = 0) for BUX48A/BUV48A/SGSIV48A | 450 \Y
Vego Emitttere-base le = 50mA 7 30
voltage (Ic = 0)
Veeisary  Collector-emitter for BUX48/BUV48/SGSIV48
saturation voltage lc=10A Iz =2A 1561 V
lc=16A |Ilzg=4A 35| V
lc=16A Ilg=3A 5 \
for BUX48A/BUV48A/SGSIV48A
Ilc =8A lg =16A 1.5 V
Ilc=12A Ilg=24A \
VBesay)©  Base-emitter for BUX48/BUV48/SGSIV48
saturation voltage lc=10A Izg=2A 1.6 V
for BUX48A/BUV48A/SGSIV48A
lc =8A lg =1.6A 1.6 V
® Pulsed: Pulse duration = 300 s, duty cycle = 1.5%.




ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter

Test conditions

Min.

Typ.

Max.

Unit

RESISTIVE LOAD

t Turn-on time

on

for BUX48/BUVA48/SGSIV48
Vee = 150V Ic = 10 A

g1 = 2 A

for BUX48A/BUV48A/SGSIV48A
Vee = 150V Ic = 8A

g1 = 1.6 A

us

us

s Storage time

for BUX48/BUV48/SGSIV48
Vee = 150V g = 10 A

lgy = —lgo = 2 A

for BUX48A/BUV48A/SGSIV48A
Voo = 150V I = 8 A

lgs = —lgp = 1.6 A

Uus

us

t; Fall time

for BUX48/BUV48/SGSIV48
Vee = 150V lc = 10A

lgy = —lgz = 2A

for BUX48A/BUV48A/SGSIV48A
VCC=150V Ic—BA

lg1 = —lgap = 1.6 A

0.8

0.8

us

us

INDUCTIVE LOAD

t Storage time

S

for BUX48/BUV48/SGSIV48
Vee = 300V IC = 10A
= 3uH
gy = 2 A vBE——sv
same T, = 1256°C
for BUX48A/BUV48A/SGSIV48A
Vee = 300 V |C =8A

= 3 uH
lgy = 1.6 A VBE—~5V
same T, = 125°C

2.7

us
us

us
us

t Fall time

for BUX48/BUV48/SGSIV48
Vee =300V I = 10A

Lg = 3uH
lgr = 2A Vgg = =5V
same T, = 125°C
for BUX48A/BUV48A/SGSIV48A
Ve = 300V IC =8A

= 3uH

lg; = 1.6 A VBE——SV
same T, = 125°C

0.13

0.4

0.4

us
us

us
us
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THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Forward biased accidental
overload area
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Switching times
percentage vs. case

Switching times vs.
collector current (See

Fall time vs. voltage slope
(See fig.5 )
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Fig. 5 - Switching times test circuit on resistive load.

Fig.6 - Switching times test circuit on inductive load, with and without antisaturation network

T‘sv 5-6601

D1, D2 - Fast recovery diodes
Q1, Q2 - Transistors SGS: 2N5191, 2N5195




BUX48B / BUX48C
- BUV48B / BUv48C
SGSIv4sC

HIGH VOLTAGE POWER SWITCHING

® INDUSTRIAL APPLICATIONS

The BUX48B, BUX48C, BUV48B, BUV48C and
SGSI48C are multiepitaxial mesa NPN transistors
mounted respectively in TO-3 metal case SOT-93 pla-
stic package and ISOWATT218 fully isolated
package.

They are particularly intended for switching and in-
dustrial applications from single and three-phase
mains.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

C

B8O
5-6897 E
ABSOLUTE MAXIMUM RATINGS TO-3 | BUX48B BUX48C
SOT-93 | BUv48B BUV48C
ISOWATT218 SGSIv48C
VceR Collector-emitter voltage (Rge = 10Q) 1200 1200 \
Vces Collector-emitter voltage (Vgg = 0) 1200 1200 \
Vceo Collector-emitter voltage (I3 = O) 600 700 V
Vego Emitter-base voltage (Ic = 0) 7 \%
I Collector current 15 A
lcm Collector peak current (t, < 5 ms) 30 A
Icp Collector peak current non rep. (t, <20us) 55 A
I Base peak current ' 4 A
Izm Base peak current (t, < 5 ms) 20 A
T0-3 SOT-93  ISOWATT218
Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, < 25°C 175 120 50 W
Tetg Storage temperature —65t0 200 —65to 150 —65to 150 °C
T Max. operating junction temperature 200 150 150 °C

11/86 B - 56



THERMAL DATA

TO-3

SOT-93

ISOWATT218

R

th j-case

Thermal resistance junction-case

max

1

2.5e

°C/W

* See notes on ISOWATT218 in this datasheet.

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. | Max. | Unit
Icer Collector cutoff Vee = Vees 500 | wA
current (Rge = 10Q) Vee = Vegs Te= 125°C 41 mA
Ices Collector cutoff Vee = Ve 500 | pA
current (Vgg = 0) Vee = Vegs T = 125°C 3| mA
Vceo Collector cutoff Vee = Vero 11 mA
current (I = 0)
lego Emitter cutoff Veg = 6V 1] mA
current (Ic = O)
Vceosus)© Collector emitter lc = 100mA
sustaining voltage for BUX48B/BUV48B 600 \%
(Ig = 0) for BUX48C/BUV48C/SGSIV48C | 700 \
Vcersus)® Collector emitter lc = 0.5 A Vg, = 1200V 1200 \Y
sustaining voltage L = 2mH
(Rgg = 10 Q)
Vcesany ™ Collector-emitter lc=6A Ig=15A 1.5 V
saturation voltage lc=10A Iz =4A 3 \%
Veeisayy©  Base-emitter lc=6A Ig=15A 1.5 V
saturation voltage Ilc=10A Ig=4A \%
RESISTIVE LOAD
ton Turn-on time Vee = 250V I =6A 0.5 | 1 us
tg Storage time lgg = —lgp = 1.6 A 1.5 | 3 us
t Fall time 0.2 | 0.7 | ps
INDUCTIVE LOAD
tg Storage time Vee =250V I =6A 2 us
t, Rise time lgg = —lgp = 1.6 A 0.15 us
t Storage time Vee = 250V Ic = 6A 3 6 | us
t, Rise time lgg = —lgp = 1.5 A 0.33 | 0.60| us
T, = 125°C




THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Collector-emitter
saturation voltage
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Forward biased accidental Clamped reverse bias safe

overload area operating areas
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Fig. 2 - Switching times test circuit on resistive load.

5- 6600

Fig.3 - Switching times test circuit on inductive load, with and without antisaturation network

D1, D2 - Fast recovery diodes
Q1, Q2 - Transistors SGS: 2N5191, 2N5195




- MJ10004/5
~ MJ10004P/5P
SGSID313/314

HIGH POWER FAST SWITCHING

® SPEED-UP DIODE o
® MOTOR CONTROLS g >

The MJ10004/5, MJ10004P/5P and SGSID313/314
are silicon epitaxial planar NPN transistors in mono-
lithic darlington configuration with integrated speed-
up diode.

They are mounted respectively in TO-3 metal case,
SOT-93 plastic package and ISOWATT218 fully iso-
lated package.

They are designed for high power, fast switching ap-
plications.

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS T0-3 | MJ10004 MJ10005

SOT-93 | MJ10004P MJ10005P

ISOWATT218 | SGSID313 SGSID314
Vcex Collector-emitter voltage (Vg = —1.5 V) 350 400 \Y
Veev Collector-emitter voltage (Vgg = —5 V) 400 450 \
Vceo Collector-emitter voltage (Ig = 0) 450 500 \
VeBo Emitter-base voltage (Ic = 0) 8 Vv
Ic Collector current 20 A
lem Collector peak current 30 A
Ig Base current 2.5 A
Izm Base peak current 5 A

TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, < 25°C 175 125 50 w
stg Storage temperature —651t0 200 —65to 150 —65 to 150 °C
T Max. operating junction temperature 200 150 150 °C
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- MJ10004/5
MJ10004P/5P

- SGSID313/314

THERMAL DATA

TO-3

SOT-93

ISOWATT218

R

th j-case

Thermal resistance junction-case

max 1

2.5e

°C/W

* See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. | Max. | Unit
lcer Collector cutoff Ve = rated Vegy T, = 100°C 5| wA
current (Rgg = 500hm)
lcev Collector cutoff Vg = rated value 0.25| mA
current (Vgg = 1.5V) Ve = rated value T, = 150°C 5| mA
lego Emitter cutoff Veg = 2V 175 | mA
current (Ic = 0)
Vceosus) ™ Collector emitter lc = 250mA V), = rated Vegg
sustaining voltage for MJ10004/4P/SGSID314 350 \%
(Ig = 0) for MJ10005/5P/SGSID313 400 \
Vceosus) ™ Collector-emitter lc = 2A Vgamp = rated Veey
sustaining voltage T, = 100°C
(Vge = =5 V) for MJ10004/4P/SGSID314 400 \Y
for MJ10005/5P/SGSID313 450 \
Ilc = 10 A Vgomp = rated Vegy
T, = 100°C
For MJ10004/4P/SGSID314 275 \
for MJ10005/5P/SGSID313 325 \
Vegsay®  Collector-emitter lc = 10 A Iz = 400 mA 191 V
saturation voltage Ic=20A Ig=2A 3 \
lc = 10 A Iz = 400mA
T, = 100°C 25| V
Vgesay®  Base-emitter Ilc = 10 A Iz = 400mA 25| V
saturation voltage Ilc = 10 A Ig = 400mA
T, = 100°C 25| V
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MJ10004/5

MJ10004P/5P
SGSID313/314
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. | Max. | Unit
heg* DC current gain Ilc=5A Vg =5V 50 600
lc = 10A Vg =5V 40 400
Vg* Diode forward Ir=10A 1.8 51 V
voltage
hye Small signal lc=1A Vg =10V 10
current gain f=1MHz
Cebo Collector-base Veg = 10V [ =0 100 375 V
capacitance f = 100 MHz
ton Turn-on time Vee = 260V I = 10 A 0.5 | 0.8 | us
tg Storage time lg1 = —lga = 400mA 1 1.5 | ps
" Fall time Veeot) = BV 0.3 ] 0.5] pus
t, = 50ps duty cicle 2%

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.

Fig 1 103 GU-1229
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~ SGSD00030
SGSD00031
SGSID312

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING

® INTEGRATED SPEED-UP DIODE
® MOTOR CONTROLS

The SGSD0O0031, SGS00030 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

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

lc Collector current

Iem Collector peak current (t,< 10ms)

Ig Base current

Ism Base peak current (t, < 10ms)

Viso Isolation voltage (DC)

Piot Total dissipation at T, < 25°C

Teig Storage temperature

T Max. operating junction temperature

600
400
28
40
6
12
TO-3 SOT-93  ISOWATT218
4000
150 125 50
—65t0 1756 —65to 150 —65 to 150
175 150 150

S< »rPrr<<

°C
°C
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THERMAL DATA TO-3 | SOT-93 |ISOWATT218
R j-case Thermal resistance junction-case max 1 1 2.5e °C/W
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. |Max. | Unit
lcev Collector cutoff Ve = 600 V 100 | wA
current (Vg = —1.5 V)| Vg = 600 VT,= 100°C 2| mA
lego Emitter cutoff Vegg = 2V 30| mA
Current (Ic = 0)
Vceo(sus) ¥ Collector-emitter lc = 100mA 400 \Y
sustaining voltage \%
Vcesay® Collector-emitter lc=10A Iz =0.1TA 25| V
saturation voltage lc =18A Iz = 1.8A 35| V
hee* DC current gain lc = 10A Vg =5V 30
lc =18 A Vg =5V 20
lo) Output current accidental overload 28 A
overload switch-off current
Vgamp = 400 V L= 100pH
t, = 10 ps T, = 125°C
RESISTIVE LOAD
ton Turn-on time Vee = 250V g = 12A 0.6 | us
ts Storage time lgg = 0.1 A Vggsy = =5V 1.5 ] ps
t; Fall time 0.6 | ps
INDUCTIVE LOAD
t, Storage time Vee = 250V g = 12A 1.5 | ps
t; Fall time lgg = 0.1 A Vggpsy = =BV 0.5 | ps
L =180 uH
tg Storage time Vee = 250V I = 18 A 1.5 us
t; Fall time lgg = 0.1 A Vggoiy = =BV 0.7 | us
L =180 pH

* Pulsed: Pulse duration = 300 us, duty cycle = 1.5%
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THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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Clamped reverse bias safe TEST CIRCUIT
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SGSD310
SGSD311
SGSID311

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. ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Vcer Collector-emitter voltage (Rge = 50 ohm) 600 \%
Vceo Collector-emitter voltage (I = 0) 400 \
Ic Collector current 28 A
lem Collector peak current (t, < 10ms) 40 A
I Base current 6 A
Iem Base peak current (t, < 10ms) 12 A

TO-3 SOT-93 ISOWATT218

Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T, < 25°C 150 125 50 w
Totg Storage temperature —651t 175 —65t0 1560 —65 to 150 °C
T Max. operating junction temperature 175 150 150 °C

B-71 11/86



SGSID31
THERMAL DATA TO-3 | SOT-93 [ISOWATT218
Rih j-case Thermal resistance junction-case max 1 1 2.5e °C/W

* See notes on ISOWATT218 in this datasheet.

ELECTRICAL CHARACTERISTICS (T,

= 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. | Max. | Unit
lcev Collector cutoff Ve = 600 V 100 | pA
current (Vgg = —1.5V) Vo = 600 VT, = 100°C 2| mA
lego Emitter cutoff Veg = 2V 30| mA
current (Ic = 0)
Vceosus) ™ Collector-emitter lc = 100mA 400 \%
sustaining voltage
Vegsan®  Collector-emitter Ilc=10A Ig = 0.6 A 2 \"
saturation voltage lc=18A Ig=18A 25| V
Ilc =22A Ig=22A 3 \Y
lc =28A I3 =56A 5 \Y
Vieisar)®  Base-emitter lc=10A Ig = 05 A 25| V
saturation voltage lc=18A lg = 1.8A 3 \
lc =22A I =22A 33| V
hee ™ DC current gain lc =10A Vg =5V 30
lc =18 A Vg =5V 20
loi Output current accidental overload 28 A
overload switch-off current
Vaamp = 400 V L = 100 pH
ty = 10 us T; = 1256°C
RESISTIVE LOAD
ton Turn-on time Vee = 260V i = 10 A 0.6 | us
1y Storage time lgg = 0.6 A Vpggpy = =5V 1.5 us
t; Fall time 0.6 ] ps
INDUCTIVE LOAD
tg Storage time Vee = 260V i = 10A 1.5 | ps
t; Fall time lgg = 0.B A Vpgey = =5V 0.5 ]| us
L = 180uH
tg Storage time Vee = 250V e = 20 A 1.5] ps
t Fall time lgg = 2 A Vggeoy = =5V 0.7 | us
L =180 puH

*

Pulsed: Pulse duration = 300 gs, duty cycle = 1.5%

B-72




THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high .at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The collector to heatsink capacitan-
ce of the ISOWATT218 is typically 17pF.
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ADVANCE DATA

®

HIGH SWITCHING SPEED NPN TRANSISTORS FOR 240V
OFF—LINE SWITCHING POWER SUPPLIES.

® Voo = 400V: VOLTAGE RATING
TO SUIT HALF BRIDGE AND TWO TRAN-
SISTOR FORWARD CONVERTER APPLI-
CATIONS.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® lceay 3-5A, hgg = 5: WELL SUITED FOR
250W CONVERTERS AND 2.5A, hgg = 7
FOR ECONOMIC LOWER POWER APPLI-
CATIONS.

® | OW DYNAMIC SATURATION MINIMIZES
LOSSES IN HALF BRIDGE AND FORWARD
CONVERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-

DING ISOWATT218 TO SUIT EVERY APPLI-
CATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications. FA-
STSWITCH transistors can operate up to 70KHz
with easy drive circuits which helps to simplify
designs and improve reliability, the superior swit-
ching performance of FASTSWITCH transistors
reduces dissipation and consequently lowers the
equipment operating temperature.

The lgsay is 3.5A with a gain of 5 so these
FASTSWITCH transistors can be used in half
bridge and two transistor forward converters up
to 250W. FASTSWITCH transistors are availa-
ble in the ISOWATT218 fully isolated package
which conforms to the creepage distance and
isolation requirements of VDE, IEC, and UL spe-

cifications.

SGSF321

SGSF421

TO-220

SOT-93 (TO-218)

SGSIF421 SGSF521

ISOWATT218 TO-3

ABSOLUTE MAXIMUM RATINGS

SGSF321 | SGSF421 | SGSIF421 ISGSF521

Veces Collector-emitter voltage (Vgz = O)
Veeo Collector-emitter voltage (I3 = O)
Vego Emitter-base voltage (I = O)

lc Collector current

lem Collector peak current (t, < 5ms)
Ig Base current

lam Base peak current (t, < 5ms)

Piot Total dissipation at T, < 25°C
Tetg Storage temperature —65 to

T Junction temperature

J

700 \

400 \%

7 \%

5 A

10 A

3 A

6 A

85’ 100 41.5 95 W
150 150 150 175 °C
150 150 150 175 °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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THERMAL DATA

SGSF321 |SGSF421

SGSIF421| SGSF521

Rin j-case Thermal resistance junction-case max. 1.47 3.0° 1.58 °C/W
* See notes on ISOWATT 218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vee = 700V 200 | pA
current (Vg = 0)
lceo Collector cutoff Ve = 380V 200 pA
current (Il = 0) Vee = 400V 21 mA
lego Emitter cutoff Vgg = 6V 11 mA
current (Ic = 0)
Veceowus)” Collector emitter lc = 0.1A 400 \
sustaining voltage
Vceesay©  Collector-emitter lc = 3.5A lg = 0.7A 1.5 \
saturation voltage lc = 2.5A lg = 0.35A 1.5 \
Vpesay®  Base-emitter lc = 3.6A lg = 0.7A 1.5 \
saturation voltage lc = 2.6A lg = 0.3bA 1.5 Vv
RESISTIVE LOAD
ton Turn-on time Ic = 3.6A Vee = 150V 0.6 1.0 us
s Storage time lg; = 0.7A 1.5 2.5 us
1 Fall time lgp = 0.7A 0.25| 0.5 us
ton Turn-on time Il = 3.6A Vee = 160V 0.50 1.0 us
ts Storage time Ilg; = 0.7A 0.70 1.5 us
t Fall time lgp = 1.4A 0.08 | 0.25 us
INDUCTIVE LOAD
tg Storage time lc= 3.5A Vee = 150V 0.60 | 1.20 | us
t; Fall time L = 200 pH Veefy = —5V 0.07 | 0.14 | s
hge = 6 T. = 25°C
tg Storage time lc = 3.6A Vee = 150V 0.70 | 1.50 | us
t Fall time L = 200uH Veefy = — 5V 0.08 | 0.22 | s
hee = 5 T, = 100°C

*

Pulsed: Pulse duration = 300 ps, duty cycle

= 1.5%
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 3.0°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a con-
‘ventional SOT-93 (TO-218) package with a
0.1mm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
15600V to 2000VDC isolation for the SOT-93
package, SGS guarantee 4000VDC isolation for
the ISOWATT218.

The comparison in fig. 2 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (TO-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

Fig. 3 - Vce (saty Dynamic

G- 5826

Fig. 4 - Capacitance

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.
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Fig. 6 - DC current gain

Fig. 7 - Collector-emitter
saturation voltage

Fig. 8 - Collector-emitter
saturation voltage
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Fig. 15 - Switching times test circuit
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ADVANCE DATA

®

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vces = 850V: HIGH VOLTAGE RATING
FOR SINGLE TRANSISTOR APPLICA-
TIONS WITH PEAK VOLTAGE LIMITING.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Ic(say 3.0A, hge = 5: WELL SUITED FOR
120W FLYBACK AND 240W FORWARD
CONVERTERS AND 2.0A, hge = 6.5 FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® LOW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY
APPLICATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications
where the normal high voltage peaks associa-
ted with single transistor converters are limited
by a transformer clamp winding or overvoltage
snubbing.

The lgisay is 3A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 120W and forward converters
up to 240W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-
ce and isolation requirements of VDE, IEC, and
UL specifications.

SGSF322

SGSF422

TO-220

SOT-93 (TO-218)

SGSIF422 SGSF522
@ -
(e /
|
ISOWATT218 TO-3

ABSOLUTE MAXIMUM RATINGS

SGSF322 | SGSF422 ISGSIF422 I SGSF522

Vces Collector-emitter voltage (Vgg = O)
CEO Collector-emitter voltage (I3 = 0)

Vego Emitter-base voltage (I = 0)

lc Collector current

lem Collector peak current (t, < 5ms)

Ig

IBM
tot
stg
i

Base current

Base peak current (t, < 5ms)
Total dissipation at T, < 25°C
Storage temperature —65 to
Junction temperature

850 \"

450 \

7 \

5 A

10 A

3 A

6 A

85 100 41.5 95 W
150 150 150 175 °C
150 150 150 175 °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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THERMAL DATA SGSF322 |SGSF422 |SGSIF422| SGSF522
Rin j-case Thermal resistance junction-case max. 1.47 1.25 3.0° 1.568 °C/W
* See notes on ISOWATT 218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T .. = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vce = 850V 200 | wA
current (Vgg = 0)
Iceo Collector cutoff Vee = 380V 200 | wA
current (I = Ve = 450V 21 mA
eBO Emitter cutoff Vegg = 8V 11 mA
current (Ic = 0)
Veeoeus)* Collector emitter lc = 0.1A 450 \
sustaining voltage
Vegsay™  Collector-emitter lc = 3.0A Iz = 0.6A 1.5 \
saturation voltage lc = 2.0A lg = 0.3A 1.5 \
Vigay®  Base-emitter lc = 3.0A lg = 0.6A 1.5 \
saturation voltage Ilc = 2.0A lg = 0.3A 1.5 \
RESISTIVE LOAD
ton Turn-on time lc = 3.0A Vee = 150V 0.60 1.0 us
ts Storage time g7 = 0.6A 1.50 2.5 us
Fall time lz, = 0.6A 0.25 0.5 us
ton ~Turn-on time Ilc = 3.2A Vee = 150V 050 1.0 us
1 Storage time lg; = 0.6A 0.70 1.5 us
t Fall time lgp = 1.2A 0.08 | 0.25| us
INDUCTIVE LOAD
ts Storage time Ic= 3.0A Vee = 150V 0.60 | 1.20| pus
t Fall time L = 200 puH Veeefy = —5V 0.07 | 0.14 | us
) hgg = 5 T. =2
tg Storage time Ic = 3.0A Ve = 150V 0.70| 1.5 us
t Fall time L = 200uH Veeefy = —5V 0.08 | 0.22 | us
heg = 5 T, = 100°C

*

Pulsed: Pulse duration = 300 us, duty cycle

1.5%




Fig. 1 - 100W forward converter using the SGS control circuit UC3840
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 3.0°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a con-
ventional SOT-93 (TO-218) package with a
0.Tmm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
1500V to 2000VDC isolation for the SOT-93
package, SGS guarantee 4000VDC isolation for
the ISOWATT218.

The comparison in fig. 2 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (TO-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

Fig. 3 - Vcg (saty Dynamic

Fig. 4 - Capacitance

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 2

10> cu-rm

Zn THERMAL IMPEDANCE - TIME

(TM) WITH A SMALL HEATSINK
107

ISOWATT218 (with thermal compound) X
SOT-93 (with 0-1mm mica and thermal compound)e
10
1
1 .
107 107 107 1 10 W0 10°

TIME(sed)

Fig. 5 - Reverse bias safe
operating area
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Fig. 6 - Collector current - Resistive load Fig. 8 - Inductive load
spread vs. base emitter voltage switching times switching times
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Fig. 15 - Switching times test circuit
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ADVANCE DATA

®

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vces = 1000V: HIGH VOLTAGE RATING
FOR SINGLE TRANSISTOR FLYBACK AND
FORWARD CONVERTER APPLICATIONS.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Ic(sa 2-5A, hgg = 5: WELL SUITED FOR
100W FORWARD CONVERTERS AND
1.75A, hgg = 7 FOR ECONOMIC LOWER
POWER APPLICATIONS.

® | OW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-ine switching power supply applications. The
1000V blocking voltage allows these FA-
STSWITCH transistors to be used in single tran-
sistor converters without a costly overvoltage
snubbing network.

The Igsay) is 2.5A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 100W and forward converters
up to 200W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-

DING ISOWATT218 TO SUIT EVERY ce and isolation requirements of VDE, IEC, and
APPLICATION. UL specifications.
SGSF323 SGSF423 SGSIF423 SGSF523

TO-220

SOT-93 (TO-218)

ISOWATT218 TO-3

ABSOLUTE MAXIMUM RATINGS

Vees
ceo
EBO

Ic

lem

Ig

lgm

PtOt
stg
i

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (I3 = O)
Emitter-base voltage (Ic = 0)
Collector current

Collector peak current (t < B5ms)
Base current

Base peak current {t, < 5ms)
Total dissipation at T, < 25°C
Storage temperature —65 to
Jun~*on temperature

SGSF323 | SGSF423 |SGSIF423 | SGSF523
I I

I
1000

\%

450 \%

7 Vv

5 A

10 A

3 A

6 A

85 100 41.5 95 W
150 150 150 175 °C
150 150 150 175 °C

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

11/86
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THERMAL DATA SGSF323 | SGSF423 |[SGSIF423| SGSF523

Rin j-case Thermal resistance junction-case max. 1.47 1.25 3.0° 1.58 °C/W

® See notes on ISOWATT 218 in this datasheet

ELECTRICAL CHARACTERISTICS (T

case = 25°C unless otherwise specified)

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

lces Collector cutoff Vce = 1000V 200 | pA
current (Vge = 0)

Iceo Collector cutoff Ve = 380V 200 | pA
current (Ig = 0) Ve = 450V 2] mA

lego Emitter cutoff Vgg = 6V 11 mA
current (Ic = 0)

Veeoeus) ™ Collector emitie. lc = 0.1A 450 \
sustaining voltage

Vcesay©  Collector-emitter Ic = 2.5A lg = 0.5A 1.5 \
saturation voltage Ic = 1.75A Iz = 0.25A 1.5 \

Vpesay©  Base-emitter Ic = 2.5A lg = 0.5A 1.5 \
saturation voltage Ilc = 1.75A lg = 0.26A 1.5 \%

RESISTIVE LOAD

ton Turn-on time Ilc = 2.5A Vee = 150V 0.66 1.1 us

ts Storage time lg; = 0.5A 1.65 | 2.7 us

7 Fall time gy = 0.5A 0.27 1 O0.55 | us

ton Turn-on time Ic = 2.5A Vce = 150V 0.55 1.1 us

1 Storage time lg; = 0.5A 0.80| 1.7 us

t Fall time lzp = 1.0A 0.08 | 0.27 | us

INDUCTIVE LOAD
ts Storage time lc= 2.5A Ve = 150V 0.66 1.3 us
t Fall time L = 200 pH VBE(Off) =—5bV 0.07 | 0.14 us
heg = b T, = 25°C
tg Storage time Ilc = 2.5A Ve = 150V 0.77 1.7 us
t Fall time L = 200uH Veeofy = —5V 0.09 | 0.25 us
heg = 5 T, = 100°C

* Pulsed: Pulse duration = 300 gs, duty cycle = 1.5%




Fig. 1 - 5OW flyback converter using the SGS control circuit TDA4601

?nov«
T iLnF .
. 8750/
wrAltl sl L L [ T T T T 11
| : 18 17 16 15 14 13 12 n 10 ,
| |2'7
o 256 “ TDA4601 ¥1N4007
| |
" ' 2 3 4 5 6 71 8 9
il 200 12881 {100 ]
i
AN 20pF(3) ‘001?5 w260 kA 10KI3W
I |
I I O L
==100
1) 77,9“41m ko 10nF (1) WFI6Y
' g S—
gl
I
2 : | 1pF 35V 10kn(2) 270 ABY258/200
| I 1N4007
20, 8.20F YBY295/450 GSF
L 1t 423
: ! [l]mon L 11
Fa
]
e ) S— 13 n
B 7 1
_____ " Ve e e e e e e e e e _ . _ _ _ _ _ _ _ _ _ _ _ _ _ ________
2
—— 12 6 4

6

32 270 270 270

79 Y oFE ¥ ey pre= ¥BY258/600
o2sel Lag)sa/ T davasersoo -

6
wo L] wo L wol, Lo
P loer o [n0 o bm
1

I!(o:o)rl{ 1+sv IP] ‘ilw

i 1200 4700
==Y
s 3n sk 8
Kn
560 53-{ sz-{
Y3 V2

\A
su-1375

1) C limits the maximum collector current of the SGSF423 at overshooting permissible output power.
2) Adjustment of secondary voltage.

3) Must be discharged before I1C change.

C-16



bLEL-NS

9y | |LY (2.}

€1y LIRS 9) e SH
N oo T q
L —

9Ly

Zelgval

=]
@

MNiSMA

1o %) SLy

Ll
€0 64 oy
0 20 5]
V90 61 Lo ) ng
g1
—o €1 €)! 4] 2 un
ASHE ZHQ9 ASH
[ Jo
VE . H0S AOEZ
AU+ 01 60
7y €y
nHu . Mu: AN A
O
80 1L ¢ _

Fig. 2 - 100W forward converter using the SGS control circuit TDA8132
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 3.0°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a conven-
tional SOT-93 (T0O-218) package with a 0.1 mm
mica insulating washer, the differences are mar-
ginal. The 0.1 mm isolating washer gives 1500V
to 2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 3 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (T0O-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

Fig. 4 - Vcgeat)y dynamic

G-5826

Fig. b - Capacitance

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 3
@ o1
) THERMAL IMPEDANCE = TIME
e WITH A SMALL HEATSINK
17 ISOWATT218 (with thermal compound) x
SOT-93 (with 0-1mm mica and thermal compound)e
10
1
”: 3 107 107" 1 1) Lid 10°

TIME(sec)

Fig. 6 - Reverse bias safe
operating area
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Fig. 16 - Switching times test circuit
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¢ = pulse width must be adjusted to obtain desired I value
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®

ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION

® Vces = 1200V: HIGH VOLTAGE RATING
FOR DEFLECTION AND SINGLE TRANSI-
STOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Ican 1.75A, hee = 5: WELL SUITED FOR
65W FLYBACK AND 125W FORWARD
CONVERTERS AND 1.25A, hgg = 7 FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® [ OW DYNAMIC SATURATION WHICH M-
NIMIZES LOSSES IN FORWARD CON-
VERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY
APPLICATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply and small screen
colour CRT deflection applications. The 1200V
rating needed for deflection circuits is also a be-
nefit to forward and flyback converters becau-
se costly overvoltage snubbers can be avoided.

The lgsay) is 1.75A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 65W and forward converters
up to 125W. The superior switching performap—
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-
ce and isolation requirements of VDE, IEC, and
UL specifications.

SGSF324

SGSF424

SGSIF424

SGSF524

Vces Collector-emitter voltage (Vgg = 0)

Veeo Collector-emitter voltage (I = 0)
£BO Emitter-base voltage (Ic = 0)

Ic Collector current

lem Collector peak current (t, < 5ms)

Ig Base current

lam Base peak current (t, < 5ms)

Piot Total dissipation at T, < 25°C
stg Storage temperature —%5 to

Tj Junction temperature

1200 \%

600 \%

7 \Y,

4 A

8 A

3 A

6 A

85 100 41.5 95 W
150 150 150 175 °C
150 150 150 175 °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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THERMAL DATA SGSF324 |SGSF424 [SGSIF424| SGSF524
Rin j-case Thermal resistance junction-case ~ max.| 1.47 1.25 3.0° 1.58 °C/W
* See notes on ISOWATT218 in this datasheet
ELECTRICAL CHARACTERISTICS (T.,,. = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Ve = 1200V 200 | pA
current (Vge = 0)
lceo Collector cutoff Ve = 380V 200 pA
current (Ig = 0) Ve = 600V 21 mA
leso Emitter cutoff Vgg = 6V 1 mA
current (Ilc = 0)
Veeowsus)© Collector emitter Ilc = 0.1A 600 \
sustaining voltage
Veesay©  Collector-emitter lc = 1.76A Iz = 0.35A 1.5 \
saturation voltage lc = 1.26A Iz = 0.18A 1.5 \
Viesay©  Base-emitter Ilc = 1.75A lg = O0.35A 1.5 \%
saturation voltage lc = 1.26A lg = 0.18A 1.5 \
RESISTIVE LOAD
ton Turn-on time lc = 1.75A Vee = 250V 0.72 us
ts Storage time lg; = 0.35A 1.80 ©s
t Fall time lgo = 0.35A 0.30 us
ton Turn-on time ic = 1.75A Vee = 250V 0.60 us
tg Storage time lg; = 0.35A 0.84 us
t Fall time lgp = 0.7A 0.10 us
INDUCTIVE LOAD
tg Storage time lc= 1.75A Ve = 200V 0.72 s
t Fall time L = 200 puH Vegotf) = — 5V 0.08 us
hee = 5 . = 25°C
ts Storage time Ilc = 1.76A Ve = 200V 0.84 us
t Fall time L = 200uH Veeom = — 5BV 0.10 us
hegg = 5 T, = 100°C
Pulsed: Pulse duration = 300 us, duty cycle = 1.5%
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Fig. 1 - 50W flyback converter using the SGS control circuit TDA4601
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1) C limits the maximum collector current of the SGSF424 at overshooting permissible output power.
2) Adjustment of secondary voltage.
3) Must be discharged before IC change.
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Fig. 2 - 50W flyback converter using the SGS control circuit UC3842
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Fig. 3 - Typical colour CRT deflection with the SGS TDA8140
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 3.0°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a conven-
tional SOT-93 (TO-218) package with a 0.1 mm
mica insulating washer, the differences are mar-
ginal. The 0.1mm isolating washer gives 1500V to
2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (T0O-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 4

‘03 Gu-1229
) THERMAL IMPEDANCE - TINE
(8 4% WITH A SMALL HEATSINK

107

ISOWATT218 (with thermal compound) X
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Fig. 5 - Internal schematic diagram
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Fig. 6 - Switching times test circuit
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®

ADVANCE DATA

HIGH SWITCHING SPEED NPN TRANSISTORS FOR 240V
OFF-LINE SWITCHING POWER SUPPLIES.

® Veeo = 400V: TO SUIT TWO TRANSI-
STOR FORWARD AND BRIDGE CONVER-
TER APPLICATIONS.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® lcisn BA, hge = 5: WELL SUITED FOR
450W FORWARD AND HALF BRIDGE OR
900W FULL BRIDGE CONVERTERS AND
4A, hge = 6.5 FOR ECONOMIC LOWER
POWER APPLICATIONS.

® [ OW DYNAMIC SATURATION MINIMIZES
LOSSES.

® PACKAGE CHOICE: FOUR TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY AP-
PLICATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications. FA-
STSWITCH transistors can operate up to 70KHz
with easy drive circuits which helps to simplify
designs and improve reliability, the superior swit-
ching performance of FASTSWITCH transistors
reduces dissipation and consequently lowers the
equipment operating temperature.

The Icsay i 6A with a gain of 5 so these
FASTSWITCH transistors can be used in forward
and half bridge designs up to 450W or full brid-
ge converters up to 900W. FASTSWITCH tran-
sistors are available in the ISOWATT218 fully
isolated package which conforms to the cree-
page distance and isolation requirements of VDE,
IEC, and UL specifications.

SGSF341

SGSF441

TO-220

SOT-93 (TO-218)

SGSIF441

SGSF541

ISOWATT218

TO-3

ABSOLUTE MAXIMUM RATINGS

SGSF341 lsesr=441 jSGSIF441 |sc.sr=541

Vces Collector-emitter voltage (Vgg = O) 700 Y
Vceo Collector-emitter voltage (Il = 0) 400 \
Vego Emitter-base voltage (Ic = 0) 7 \Y
Ic Collector current 10 A
lem Collector peak current (t, < 5ms) 15 A
I Base current 6 A
lam Base peak current (t, < 5ms) 10 A
Piot Total dissipation at T, < 25°C 95 115 44 1056 W
stg Storage temperature —65 to 150 150 150 175 °C
i Junction temperature 150 150 150 175 °C

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
Cc-27 11/86



THERMAL DATA SGSF341 |SGSF441 [SGSIF441| SGSF541
Rin j-case Thermal resistance junction-case max. 1.31 1.09 2.84° 1.43 °C/W
* See notess on ISOWATT218 in this datasheet
ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vcg = 700V 200 | uA
current (Vg = 0)
Iceo Collector cutoff Ve = 380V 200 | uA
current (I = 0) Ve = 400V 2| mA
lego Emitter cutoff Vgg = 6V 1] mA
current (Ic = 0)
Vceowsus)© Collector emitter lc = 0.1A 400 \
sustaining voltage
Veesay™  Collector-emitter lc = 6A lp = 1.2A 1.5 \
saturation voltage Ilc = 4A lg = 0.6A 1.5 \
Veesay©  Base-emitter Ic = 6A lg = 1.2A 1.5 \
saturation voltage Ic = 4A lg = 0.6A 1.5 \
RESISTIVE LOAD
ton Turn-on time Ic = 6A Vee = 150V 0.3 0.8 us
tg Storage time g = 1.2A 1.7 3 us
t Fall time lgp = 1.2A 0.2 0.4 us
ton Turn-on time Ic = 6A Vee = 160V 0.3 0.8 us
tg Storage time lgr = 1.2A 1.0 2.0 ps
t Fall time lgp = 2.4A 0.1 1025 us
INDUCTIVE LOAD
tg Storage time lc= 6A Vee = 1650V 0.7 1.2 us
t Fall time L = 200 uH Vegot) = —5BV 0.05] 0.12 ] us
heg = 5 . = 25°C
tg Storage time Ic = 6A Vee = 150V 0.8 1.5 us
t Fall time L = 200uH Veeoff) = — 5BV 0.09 ] 0.24 | us
heg = 5 . = 100°C

* Pulsed: Pulse duration = 300 us, duty cycle

1.5%
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of
2.84°C/W for the ISOWATT218 package may
seem quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package with a
0.Tmm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
1500V to 2000 VDC isolation for the SOT-93
package, SGS guarantee 4000 VDC isolation for
the ISOWATT218.

The comparison in fig. 2 shows the dynamic
.thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (TO-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

Fig. 3 - Base-emitter satu-

Fig. 4 - Collector current
base

collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.
Fig. 2
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Fig. 6 - Resistive load Fig. 7 - DC current gain Fig. 8 - DC current gain
switching times
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Fig. 15 - Internal schematic

diagram

$5-6897

Fig. 16 - Switching times test circuit
+VD
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@A = pulse width must be adjusted to obtain desired I¢ value

¢g = pulse width equal to ¢4 pulse




®

ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vies = 850V: HIGH VOLTAGE RATING
FOR SINGLE TRANSISTOR APPLICA-
TIONS WITH PEAK VOLTAGE LIMITING.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Ician BA, hge = 5: WELL SUITED FOR
200W FLYBACK AND 400W FORWARD
CONVERTERS. AND 3.5A, hgg = 7 FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® | OW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY
APPLICATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications
where the normal high voltage peaks associa-
ted with single transistor converters are limited
by a transformer clamp winding or overvoltage
snubbing.

The lcsay is DA with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 200W and forward converters
up to 400W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-
ce and isolation requirements of VDE, IEC, and
UL specifications.

SGSF342 SGSF442

SGSIF442 SGSF542

TO-3
ABSOLUTE MAXIMUM RATINGS SGSF342 | SGSF442 |SGSIF442| SGSF542

| i i
Vces Collector-emitter voltage (Vgg = 0) 850 \Y
Veeo Collector-emitter voltage (I = 0O) 450 \Y
£BO Emitter-base voltage (Ic = 0) 7 \
I Collector current 8 A
lem Collector peak current (t, < 5ms) 15 A
Is Base current 5 A
lam Base peak current (t, < 5ms) 8 A
Piot Total dissipation at T, < 25°C 95 115 44 105 W
stg Storage temperature —65 to 150 150 150 175 °C
Junction temperature 150 150 150 175 °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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THERMAL DATA SGSF342 |SGSF442 SGSIF442| SGSF542

R Thermal resistance junction-case max. 1.31 1.09 2.84° 1.43 °C/W

th j-case

* See notes on ISOWATT218 in this datasheet

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

Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Ve = 850V 200 | pA
current (Vge = 0)
lceo Collector cutoff Vee = 380V 200 pA
current (Ilg = 0) Ve = 450V 21 mA
leso Emitter cutoff Vegg = 6V 11 mA
current (Ilc = 0)
Vceowsus)© Collector emitter lc = 0.1A 450 \
sustaining voltage
Veesay”  Collector-emitter lc = 5.0A lg = 1.0A 1.5 \
saturation voltage Ilc = 3.6A Ig = 0.5A 1.5 \
Vgesay©  Base-emitter lc = 6.0A lg = 1.0A 1.5 \
saturation voltage lc = 3.6A lg = 0.5A 1.5 \
RESISTIVE LOAD
ton Turn-on time Ic = 5.0A Vee = 150V 0.30| 0.8 us
tg Storage time lg; = 1.0A 1.70| 3.0 us
t Fall time lzp = 1.0A 0.20]| 04 us
ton Turn-on time 'c = B.OA Ve = 150V 030 0.8 US
tg Storage time lgy = 1.0A 1.0 2.0 us
t Fall time lgp = 2.0A 0.10| 0.25 | us
INDUCTIVE LOAD
ts Storage time lc= 5.0A Vee = 150V 0.70| 1.20 us
t Fall time L = 200 puH Veef)y = —5V 0.05] 0.12 | ps
heg = 5 T. = 25°C
tg Storage time Ilc = 5.0A Vee = 150V 0.80| 15[ us
t Fall time L = 200uH Vegoff) = —5V 0.09| 0.24| us
heg = 5 T, = 100°C
* Pulsed: Pulse duration = 300 us, duty cycle = 1.5%

C-34
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of
2.84°C/W for the ISOWATT218 package may
seem quite high at first glance but if compared to
a conventional SOT-93 (SOT-218) package with
a 0.Tmm mica insulating washer, the differences
are marginal. The 0.1lmm isolating washer gives
1500V to 2000 VDC isolation for the SOT-93
package, SGS guarantee 4000 VDC isolation for
the ISOWATT218.

The comparison in fig. 2 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (T0O-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

Fig. 3 - Base-emitter satu-

Fig. 4 - Collector current

collector to heatsink capacitance of the

ISOWATT218 is typically 17pF.

Fig. 2
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Fig. 6 - Resistive load
switching times
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Fig. 15 - Internal schematic Fig. 16 - Switching times test circuit
diagram
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®

ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vces = 1000V: HIGH VOLTAGE RATING
FOR SINGLE TRANSISTOR FLYBACK AND
FORWARD CONVERTER APPLICATIONS.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Icisan 4.5A, hgg = 5: WELL SUITED FOR
175W FLYBACK AND 350W FORWARD
CONVERTERS AND 3A, hgg = 6.5 FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® | OW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: FOUR TYPES INCLU-

NN ICAWZWA/ATTO1Q TN CILHT Cuvenv

wIiINGg IUVVAL 1 £10 v QU cvenitg

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
offine switching power supply applications. The
1000V biocking voltage allows these FA-
STSWITCH transistors to be used in single tran-
sistor converters without a costly overvoltage
snubbing network.

The lcsay is 4.5A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 175W and forward converters
up to 350W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-

~a amAd loaladiam ramiramaantas ~F \/NE IEQ oA
C€ anda istiation |Uqull3l T VI VL, 1Ky, ald

APPLICATION. UL specifications.
SGSF343 SGSF443 SGSIF443 SGSF543
. N
(=]
&,@/
U
TO-220 SOT-93 (TO-218) ISOWATT218 TO-3

ABSOLUTE MAXIMUM RATINGS

SGSF343 lsesr=443 |SGSIF443|SGSF543

Vces Collector-emitter voltage (Vgg = O)
CEO Collector-emitter voltage (I = 0)

Vero Emitter-base voltage (Ic = 0)

I Collector current

lem Collector peak current (t, < 5ms)

Ig Base current

Izm Base peak current (t, < 5ms)

Piot Total dissipation at T, < 25°C
stg Storage temperature —65 to

i Junction temperature

1000 v
450 v
7 Vv
8 A
15 A
5 A
8 A
95 115 44 1056 W
150 150 150 175 °C
150 150 150 175 °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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THERMAL DATA SGSF343 | SGSF443 | SGSIF443| SGSF543

R jcase Thermal resistance junction-case max. 1.31 1.09 2.84° |1.43 °C/W

* See notes on ISOWATT 218 in this datasheet

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

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

lces Collector cutoff Vee = 1000V 200 | pA
current (Vge = 0)

lceo Collector cutoff Ve = 380V 200 | wA
current (lg = 0) Ve = 450V 21 mA

lero Emitter cutoff Vgg = 6V 11 mA
current (Ic = 0)

Vceowus) ™ Collector emitter lc = 0.1A 450 \
sustaining voltage

Vegsay™  Collector-emitter lc = 4.5A Iz = 0.9A 1.5 \
saturation voltage lc = 3.0A Iz = 0.45A 1.5 \

Vpgsay™®  Base-emitter lc = 4.6A lg = 0.9A 1.5 \
saturation voltage Ic = 3.0A Ig = 0.45A 1.5 \

RESISTIVE LOAD

ton Turn-on time Ic = 4.5A Vee = 150V 0.33}) 0.9 us

ts Storage time Ig; = 0.9A 1.851 3.3 us

t Fall time Il = 0.9A 022 05| us

ton Turn-on time Ic = 45A Vce = 150V 0.33]| 0.9 us

tg Storage time lg; = 0.9A 1.1 22| s

t Fall time lg; = 1.8A 0.11| 03| us

INDUCTIVE LOAD
tg Storage time lc= 4.5A Vee = 150V 0.77 | 1.35| us
4 Fall time L =200 puH Vg =—5V 0.06 | 0.16 | us
hgg = 5 T, = 25°C
& Storage time o _45A Vg = 150V 088| 17| us
t Fall time L = 200uH Veeety = —5V 0.10 | 0.27 | us
hgg = 5 T, = 100°C

*

Pulsed: Pulse duration = 300 us, duty cycle = 1.5%




Fig. 1 - T00W flyback converter using the SGS control circuit TDA4601
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1) C limits maximum collector current of the SGSF443 at overshooting permissible output power.
2) Adjustment of secondary voltage.

3) Must be discharged before IC change.
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of
2.84°C/W for the ISOWATT218 package may
seem quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package with a
0.1mm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
1500V to 2000 VDC isolation for the SOT-93
package, SGS guarantee 4000 VDC isolation for
the ISOWATT218.

The comparison in fig. 3 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (TO-218) and any small
increase is more than compensated fotr by the
convenience of the ISOWATT218 package. The

Fig. 4 - Base-emitter satu-

Fig. 5 - Collector current

collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.
Fig. 3
@ ou 2
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) WITH A SMALL HEATSINK
s ISOWATT218 (with thermal compound) X
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10
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Fig. 6 - Reverse biased safe

ration voltage spread vs. base-emitter operating area
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Fig. 7 - Resistive load Fig. 8 - DC current gain
switching times
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Fig. 16 - Internal schematic Fig. 17 - Switching times test circuit
diagram
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¢ A = pulse width must be adjusted to obtain desired | value
¢g = pulse width equal to ¢ 5 pulse duration




ADVANCE DATA

®

HIGH VOLTAGE NPN TRANSISTORS FOR 240V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION

® Vi es = 1200V: HIGH VOLTAGE RATING
FOR DEFLECTION AND SINGLE TRANSI-
STOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® Ic(say 3.5A, hge = 5: WELL SUITED FOR
125W FLYBACK AND 250W FORWARD
CONVERTERS AND 2.5A, hge = 7A FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® LOW DYNAMIC SATURATION WHICH M-
NIMIZES LOSSES IN FORWARD CON-
VERTERS.

® DACKACGE CHOICE
vivic

FACVINAGE U

n
2
_'
0
»
z
[9)

[ QA AL p U =

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply and colour CRT
deflection applications. The 1200V rating nee-
ded for deflection circuits is also a benefit to for-
ward and flyback converters because costly
overvoltage snubbers can be avoided.

The losay is 3.5A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 125W and forward converters
up to 250W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated

n:ml(nnp which conforms to the creenaqge distan-

[ 92=102,8 10 INC Crecpage Gistia

DING |SOWATT218 TO SUIT EVER ce and isolation requirements of VDE, IEC, and
APPLICATION. UL specifications.
SGSF344 SGSF444 SGSIF444 SGSF544
N\ T\
- > PN
O &

TO-220 SOT-93 (TO-218)

ISOWATT218

TO-3

ABSOLUTE MAXIMUM RATINGS

SGSF344 |SGSF444 |SGSIF444| SGSF544
T I

1
1200

Vces Collector-emitter voltage (Vgg = 0) \Y
Vceo Collector-emitter voltage (Il = O) 600 \Y
Vego Emitter-base voltage (Ic = 0) 7 \
Ic Collector current 7 A
lem Collector peak current (t, < 5ms) 12 A
I Base current 5 A
lam Base peak current (t, < 5ms) 8 A
Piot Total dissipation at T < 25°C 95 115 44 105 W
stg Storage temperature —%5 to 150 150 150 175 °C
i Junction temperature 150 150 150 175 °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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THERMAL DATA SGSF344 |SGSF444 |SGSIF444| SGSF544
Rin j-case Thermal resistance junction-case =~ max. 1.31 1.09 2.84° 1.43 °C/W
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Ve = 1200V 200 | wpA
current (Vge = 0)
leeo Collector cutoff Ve = 380V 200 pA
current (Ig = 0) Ve = 600V 21 mA
lego Emitter cutoff Vgg = 6V 11 mA
current (Ic = 0)
Veeowsus)*© Collector emitter Ic = 0.1A 600 \
sustaining voltage
Vcesay©  Collector-emitter lc = 3.5A lg = 0.7A 1.5 \
saturation voltage lc = 2.6A Iz = 0.35A 1.5 Y
Veesayy© Base-emitter lc = 3.5A lg = 0.7A 1.5 \
saturation voltage lc = 2.5A lg = 0.35A 1.5 \
RESISTIVE LOAD
ton Turn-on time Ilc = 3.6A Vee = 250V 0.42 us
tg Storage time lg; = 0.7A 2.40 us
4 Fall time lgo = 0.7A 0.29 us
ton Turn-on time Ic = 36A Vee = 250V 0.42 us
tg Storage time lg; = 0.7A 1.45 us
" Fall time lgp = 1.4A 0.15 us
INDUCTIVE LOAD
tg Storage time lc= 3.5A Ve = 200V 1.00 us
t Fall time L = 200 pH Ve = —5BV 0.07 us
hgg = 5 T. = 25°C
tg Storage time Ic = 3.6A Ve, = 200V 1.00 us
. Fall time L = 200pH Veepty = —5V 0.1 us
heg = 5 . = 100°C

* Pulsed: Pulse duration = 300 gs, duty cycle =




Fig. 1 - 100W flyback converter using the SGS control circuit TDA4601
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1) C limits the maximum collector current of the SGSF444 at overshooting permissible output power.
2) Adjustment of secondary voltage.
3) Must be discharged before IC change.




Fig. 2 - 125W flyback converter using the SGS control circuit TDA8130
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of
2.84°C/W for the ISOWATT218 package may
seem quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package with a
0.1Tmm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
1500V to 2000 VDC isolation for the SOT-93
package, SGS guarantee 4000 VDC isolation for
the ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (TO-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

collector

to heatsink capacitance
ISOWATT218 is typically 17pF.

of the

Fig. 4
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Fig. 5 - Reverse bias safe
operating area
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Fig. 7 - Base-emitter satu-
ration voltage vs. base cur-
rent
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Fig. 10 - DC current gain
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®

ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION

® Vegs = 1300V: HIGH VOLTAGE
RATING FOR DEFLECTION AND SINGLE
TRANSISTOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® ey 1.25A, hee = 5: WELL SUITED FOR
50W FLYBACK AND 100W FORWARD
CONVERTERS AND 1A, hge = 7 FOR ECO-
NOMIC LOWER POWER APPLICATIONS.

® VERY FAST SWITCHING SPEED: IDEAL FOR
COLOUR TV AND HIGH RESOLUTION MO-
NITORS.

® PACKAGE CHOICE: TWO TYPES SOT-93
(TO-218) AND ISOWATT218

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply and colour CRT
deflection applications. The 1300V rating nee-
ded for deflection circuits is also a benefit to for-
ward and flyback converters because costly over
voltage snubbers can be avoided.

The lgsay is 1.25A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 50W and forward converters
up to TO0W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-
ce and isolation requirements of VDE, IEC and
UL specifications.

SGSF425

SGSIF425

SOT-93 (TO-218) ISOWATT218
ABSOLUTE MAXIMUM RATINGS SGSF425 SGSIF425
T

Vees Collector-emitter voltage (Vgg = O) 1300 \
CEO Collector-emitter voltage (Il = O) 600 V
EBO Emitter-base voltage (I = 0) 7 \Y
Ic Collector current ' 4 A
lem Collector peak current (t, < 5ms) 8 A
Ig Base current 3 A
lam Base peak current (t, < 5ms) 6 A
Piot Total dissipation at T, < 25°C 100 41.5 w
stg Storage temperature —65 to 150 °C
| Junction temperature 150 °C

This ia advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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THERMAL DATA SGSF425 |SGSIF425

Rin j-case Thermal resistance junction-case max. 1.25 3.0° °C/W

*See notes on ISOWATT218 in this datasheet

ELECTRICAL CHARACTERISTICS (T

case = 25°C unless otherwise specified)

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

Ices Collector cutoff Ve = 1300V 200 | pA
current (Vgg = 0O)

Iceo Collector cutoff Vce = 380V 200 | wA
current (Il = 0) Vee = 600V 2| mA

leso Emitter cutoff Vgg = 6V 1] mA
current (Ic = 0)

Vceo(sus) * Collector emitter lc = 0.1A 600 \
sustaining voltage

Veesay© Collector-emitter lc = 1.25A lg = 0.25A 1.5 \
saturation voltage lc = 1A lg = 0.16A 1.5 \

Veesar)© Base-emitter Ilc = 1.26A Iz = 0.25A 1.5 V
saturation voltage Ic = 1A lg = 0.16A 1.5 \

RESISTIVE LOAD

ton Turn-on time lc = 1.25A Vee = 250V 0.72 us

tg Storage time g7 = 0.25A 1.80| - us

t Fall time lgo = 0.25A 0.30 us

ton Turn-on time Ic = T.25A Vee = 250V 0.60 us

tg Storage time gy = 0.25A 0.84 us

t Fall time g, = 0.5A 0.10 us

INDUCTIVE LOAD
tg Storage time lc = 1.256A Ve = 200V 1.00 us
t Fall time L = 200uH VeEosf) = — 5BV 0.12 us
heg = 5 . = 25°C
tg Storage time Ic = T.25A Ve, = 200V 1.00 us
t Fall time L = 200pH VBeoif) = — BV 0.20 us
hee = 6 T, = 100°C

* Pulsed: Pulse duration = 300 s, duty cycle = 1.5%




Fig. 1 - BOW flyback converter using the SGS controller TDA4601
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1) C limits the maximum collector current of the SGSF425 at overshooting permissible output power.

2) Adjustment of secondary voltage.
3) Must be discharged before IC change.
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Fig. 2 - 50W flyback converter using the SGS UC3842 controller
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Fig. 3 - Typical colour CRT deflection using the SGS TDA8140

OFFTTL
ON
Flyback
+Vg
50Vpp 33KN
22Kn NC

SGSF425

R2
0-3n

—

SU-1366

THERMAL RESISTANCE OF THE
ISOWATT218 :

The junction to case thermal resistance of 3.0°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a conven-
tional SOT-93 (T0-218) package with a 0.1mm
mica insulating washer, the differences are mar-
ginal. The 0.1mm isolating washer gives 1500V
to 2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (TO-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 4
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Fig. 5 - Internal schematic Fig. 6 - Switching times test circuit
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@ A = pulse width must be adjusted to obtain desired I¢c value
¢ = pulse width equal to ¢ 5 pulse duration




ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION.

® Vees = 1300V: HIGH VOLTAGE
RATING FOR DEFLECTION AND SINGLE
TRANSISTOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

o IC(sat) 3A, hFE = b5: WELL SUlTED FOR
110W FLYBACK AND 220W FORWARD
CONVERTERS AND 2A, hgg = 7 FOR
ECONOMIC LOWER POWER APPLI-
CATIONS.

® VERY FAST SWITCHING SPEED: IDEAL FOR
COLOUR TV AND HIGH RESOLUTION MO-
NITORS.

® PACKAGE CHOICE: TWO TYPES SOT-93
(TO-218) AND ISOWATT218

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply and colour CRT
deflection applications. The 1300V rating nee-
ded for deflection circuits is also a benefit to for-
ward and flyback converters because costly over
voltage snubbers can be avoided.

The lcay i 3A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 110W and forward converters
up to 220W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage requi-
rements of VDE, IEC and UL specifications.

SGSF445

SGSIF445

SOT-93 (TO-218) ISOWATT218
ABSOLUTE MAXIMUM RATINGS SGSF445 SGSIF445
1

Vees Collector-emitter voltage (Vge = O) 1300 \
Veeo Collector-emitter voltage (I = O) 600 \
EBO Emitter-base voltage (Ic = O) 7 \Y
I Collector current 7 A
lem Collector peak current (t, < 5ms) 12 A
Ig Base current 5 A
lam Base peak current (t, < 5ms) 8 A
Pt Total dissipation at T, < 25°C 115 44 w
stg Storage temperature —65 to 150 °C
i Junction temperature 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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THERMAL DATA SGSF445 |SGSIF445
Rin j-case Thermal resistance junction-case max. 1.09 2.84° °C/W
¢ See notes on ISOWATT218 in this datasheet
ELECTRICAL CHARACTERISTICS (T_,.. = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
Ices Collector cutoff Ve = 1300V 200 | A
current (Vgg = 0)
Iceo Collector cutoff Vee = 380V 200 | A
current (Ig = 0) Ve = 600V 2| mA
lego Emitter cutoff Veg = 6V 11 mA
current (Ic = 0)
Vceorsus) ¥ Collector emitter Ic = 0.1A 600 \
sustaining voltage
Veesay ™ Collector-emitter Ic = 3A lg = 0.6A 1.5 \
saturation voltage Ic = 2A lg = 0.3A 1.5 \
Vgesat)® Base-emitter Ic = 3A lg = 0.6A 1.5 \
saturation voltage Ic = 2A lg = 0.3A 1.5 \Y
RESISTIVE LOAD
ton Turn-on time Ic = 3A Vee = 250V 0.42 us
tg Storage time g7 = 0.6A 2.40 us
t Fall time lgo = 0.6A 0.29 us
on Turn-on time ic = 3A Vee = 250V 0.42 us
tg Storage time lg; = O0.6A 1.45 us
t Fall time lgo = 1.2A 0.15 us
INDUCTIVE LOAD
tg Storage time lc = 3A Voo = 200V 1.00 us
t Fall time L = 200uH Veewif) = —5V 0.07 us
heg = 6 = 25°C
g Storage time Ic = 3A Ve = 200V 1.00 us
1 Fall time L' = 200pH  Vggiom = — 5BV 0.11 us
hee = 5 . = 100°




Fig. 1 - 100W flyback converter using the SGS controller TDA4601
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1) C limits the maximum collector current of the SGSF445 at overshooting permissible output power.
2) Adjustment of secondary voltage,
3) Must be discharged before IC change.




Fig. 2 - 125W flyback converter using the SGS TDAS8130 controller
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Fig. 3 - Typical colour CRT deflection using the SGS TDA8140
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of
2.84°C/W for the ISOWATT218 package may
seem quite high at first glance but if compared to
a conventional SOT-93 (T0O-218) package with a
0.1mm mica insulating washer, the differences
are marginal. The 0.1mm isolating washer gives
1500V to 2000 VDC isolation for the SOT-93
package, SGS guarantee 4000 VDC isolation for
the ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to thatof a
conventional SOT-93 (TO-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 4
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Fig. 5 - Reverse bias safe
operating area

Fig. 6 - Collector-emitter
saturation voltage vs. base
current

Fig. 7 - Base-emitter satu-
ration voltage vs. base cur-
rent
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Fig.

14 - Inductive load Fig. 15 - Internal schematic
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Fig. 16 - Switching times test circuit
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ADVANCE DATA

HIGH SWITCHING SPEED NPN TRANSISTORS FOR 240V
OFF-LINE SWITCHING POWER SUPPLIES.

® Voo = 400V: VOLTAGE RATING TO
SUIT HALF AND FULL BRIDGE CONVER-
TER APPLICATIONS

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS

® lc@y 10A, heg = 5; WELL SUITED FOR
750W HALF BRIDGE AND 1500W FULL
BRIDGE CONVERTERS, AND 5.5A, hgg
= 6.5A FOR ECONOMIC LOWER POWER
APPLICATIONS

® LOW DYNAMIC SATURATION MINIMIZES
LOSSES IN HALF AND FULL BRIDGE
CONVERTERS

® PACKAGE CHOICE: THREE TYPES IN-
CLUDING ISOWATT218 TO SUIT EVERY
APPLICATION

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications. FA-
STSWITCH transistors can operate up to 70KHz
with easy drive circuits which helps to simplify
designs and improve reliability, the superior swit-
ching performance of FASTSWITCH transistors
reduces dissipation and consequently lowers the
equipment operating temperature.

The lgay is 10A with a gain of 5 so these
FASTSWITCH transistors can be used in half brid-
ge designs up to 750W and full bridge conver-
ters up to 1500W. FASTSWITCH transistors are
available in the ISOWATT218 fully isolated pac-
kage which conforms to the creepage distance
and isolation requirements of VDE, IEC, and UL
specifications.

SGSF461

SGSIF461

SGSF561

SOT-93 (TO-218) ISOWATT218 TO-3
ABSOLUTE MAXIMUM RATINGS SGSF461 | SGSIF461 | SGSF561
1 ]
Vces Collectoremitter voltage (Vge = O) 700 \
Vceo Collector-emitter voltage (Ig = 0) 400 \
Veso Emitter-base voltage (e = O) 7 \
I Collector current 15 A
lem Collector peak current (t, < 5ms) 25 A
Ig Base current 8 A
1Y) Base peak current (t, < 5ms) 15 A
Piot Total dissipation at T, < 25°C 165 50 140 W
stg Storage temperature—65 to 150 150 175 °C
i Junction temperature 150 150 175 °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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THERMAL DATA SGSF461 | SGSIF461 | SGSF561
Rin j-case Thermal resistance junction-case max. 0.76 2.5° 1.07 °C/W
* See notes on ISOWATT218 in this datasheet
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vee = 700V 200 | wA
current (Vgg = O)
lceo Collector cutoff Ve = 380V 200 | A
current (Ilg = 0) Ve = 400V 21 mA
lego Emitter cutoff Veg = 6V 11 mA
current (I = 0)
Veeosus)  Collector emitter Ic = 0.1A 400 \
sustaining voltage
Veesay™  Collector-emitter Ic = 10A lg = 2A 1.5 Y
saturation voltage lc = 5.5A Iz = 0.8A 1.5 \%
Veesay© Base-emitter Ic = 10A lg = 2A 1.5 \%
saturation voltage Ic = 5.5A Iz = 0.8A 1.5 \
RESISTIVE LOAD
ton Turn-on time Ilc = 10A Vee = 150V 0.6 1.0 us
ts Storage time gy = 2A 1.1 2.2 us
Fall time lgpy = 2A 0.25| 0.5 us
ton Turn-on time Ic = T0A Ve = 150V 0.50] 1.0 us
tg Storage time gy = 2A 1.0 2.0 us
t Fall time lgo = 4A 0.15| 0.30 | wus
INDUCTIVE LOAD
tg Storage time lc= 10A Vee = 150V 0.7 1.2 us
t Fall time L = 200 pH Veeof) = —5V 0.04 | 0.4 us
hee = 5 T. = 25°C
tg Storage time Ic = 10A Vee = 150V 0.9 1.5 us
" Fall time L = 200uH Veeefy = —5V 0.08 | 0.2 us
heg = 5 T. = 100°C

* Pulsed: Pulse duration = 300 us, duty cycle

1.5%
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THERMAL RESISTANCE OF THE collector to heatsink capacitance of the

ISOWATT218 ISOWATT218 is typically 17pF.

The junction to case thermal resistance of 2.5°C/W .

for the ISOWATT218 package may seem quite Fig. 2

high at first glance but if compared to a conven- W sy
tional SOT-93 (TO-218) package with a 0.Tmm 2y, THERMAL IMPEDANCE - TIME

mica insulating washer, the differences are mar- M) WITH A SMALL HEATSINK

ginal. The 0.1 mm isolating washer gives 1500V 10

to 2000 VDC isolation for the SOT-93 package, ISOWATTZ18 (with thermal compound) x

SGS guarantee 4000 VDC isolation for the SOT-93 (with 0-1mm mica and thermal compound)e
ISOWATT 218. 10

The comparison in fig. 2 shows the dynamic ther-
mal resistance of both devices mounted using a
thermal compound. The tests illustrate that the 1
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (SOT-218) and any small

increase is more than compensated for by the 0 — — v g
s ! 10 10 1 10 [ 1
convenience of the ISOWATT218 package. The TIME(sed)
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Fig. 15 - Internal schematic
diagram

5-6897

Fig. 16 - Switching times test circuit
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ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vces = 850V: HIGH VOLTAGE
RATING FOR SINGLE TRANSISTOR APPLI-
CATIONS WITH PEAK VOLTAGE LIMITING.

® UP TO 70KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® |ay 8.5A, hgg = 5: WELL SUITED FOR
325W FLYBACK AND 650W FORWARD
CONVERTERS OR 5A, hye = 7 FOR
LOWER POWER APPLICATIONS.

® LOW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: THREE TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY APPLI-
CATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply applications
where the normal high voltage peaks associa-
ted with single transistor converters are limited
by a transformer clamp winding or overvoltage
snubbing.

The lgsa) is 8.5A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 325W and forward converters
up to 650W. The superior switching performan-
ce of FASTSWITCH transistors reduces dissipa-
tion and consequently lowers the equipment
operating temperature. FASTSWITCH transistors
are available in the ISOWATT218 fully isolated
package which conforms to the creepage distan-
ce and isolation requirements of VDE, IEC, and
UL specifications.

SGSF462

SGSIF462

SGSF562

SOT-93 (TO-218) ISOWATT218 TO-3
ABSOLUTE MAXIMUM RATINGS SGSF462 | SGSIF462 | SGSF562
I 1
Vees Collector-emitter voltage (Vge = O) 850 \Y
cEO Collector-emitter voltage (Il = O) 450 \
Vero Emitter-base voltage (Ic = O) 7 \
Ie Collector current 12 A
lem Collector peak current (t, < 5ms) 20 A
Ig Base current 7 A
lam Base peak current {t, < 5ms) 12 A
Piot Total dissipation at T, < 25°C 165 50 140 W
st Storage temperature —65 to 150 150 175 °C
i Junction temperature 150 150 175 °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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THERMAL DATA SGSF462 | SGSIF462 | SGSF562
Rin j-case Thermal resistance junction-case max. 0.76 2.5° 1.07 °C/W
* See notes on ISOWATT218 in this datasheet
ELECTRICAL CHARACTERISTICS (Tase = 25°C unless otherwise specified)
Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Ve = 850V 200 uA
current (Vge = O)
lceo Collector cutoff Ve = 380V 200 pA
current (Il = 0) Veg = 450V 2| mA
lego Emitter cutoff Vegg = 6V 1 mA
current (Ic = 0)
Vceosus)© Collector emitter Ic = 0.1A 450 \
sustaining voltage
Veesay©  Collector-emitter Ic = 8.6A lg = 1.7A 1.5 \%
saturation voltage Ic = BA Ig = 0.7A 1.5 \%
Vegsay ™ Base-emitter Ic = 8.5A lg = 1.7A 1.5 \Y
saturation voltage Ilc = BA lg = 0.7A 1.5 \
RESISTIVE LOAD
ton Turn-on time Ilc = 8.5A Vee = 275V 0.6 1.0 us
tg Storage time lgy = 1.7A 1.1 2.2 us
1 Fall time lgp = 1.7A 0.25] 0.5 us
ton Turn-on time lc = 8.5A Vee = 275V 0.5 1.0 us
1 Storage time lgy = 1.7A 1.0 2.0 us
t Fall time lgp = 3.4A 0.151 0.3 us
INDUCTIVE LOAD
tg Storage time Ic=8.5A Vcee = 250V 0.7 1.2 us
t Fall time L = 200 puH VEepff) = —5V 0.04 | 0.1 us
heg = 5 T. = 25°C
[ Storage time Ic = 8.6A Vee = 250V 0.9 1.5 us
t Fall time L = 200pH Vgt = —5V 0.08 | 0.2 us
hee = 5 . = 100°C

* Pulsed: Pulse duration = 300 us, duty cycle =

1.5%




Fig. 1 - Two transistor forward converter using the SGS controller circuit UC3524A
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 2.5°C/W
for the ISOWATT218 package may seem quite
high at first glance, but if compared to a conven-
tional SOT-93 (TO-218) package with a 0.1mm
mica insulating washer, the differences are mar-
ginal. The 0.1mm isolating washer gives 1500V
to 2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 2 shows the dynamic
thermal resistance of both devices mounted using
a thermal compound. The tests illustrate that the
ISOWATT218 has an Ry, very close to that of a
conventional SOT-93 (TO-218) and any small
increase is more than compensated for by the
convenience of the ISOWATT218 package. The

Fig. 3 - Base-emitter satu-

Fig. 4 - Collector current

collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.
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Fig. 6 - Resistive load

switching times
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Fig. 15 - Internal schematic

diagram
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Fig. 16 - Switching times test circuit
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ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES.

® Vecgs = 1000V: HIGH VOLTAGE These FASTWITCH transistors are specially
RATING FOR SINGLE TRANSISTOR FLY-  designed for 240V, or 110V with input doubler,
BACK AND FORWARD CONVERTER APPLI-  off-line switching power supply applications. The
CATIONS. 1000V blocking voltage allows these FA-
® UP TO 70KHz OPERATION WITH EASY S'TSWITCH transistors t.o be used in single trgn-
sistor converters without an expensive
DRIVE CIRCUITS. .
overvoltage snubbing network.
® lc@an 7A heg = 5: WELL SUITED FORHIGH o Icisay) I8 7A with a gain of 5 so these
POWER FLYBACK AND FORWARD CON- FASTSWITCH transistors can be used in high
VERTERS OR 4A, hgg = 6.5 FOR power flyback and forward converter applica-
LOWER POWER APPLICATIONS. tions. The superior switching performance of FA-

® | OW DYNAMIC SATURATION WHICH MI- STSWITCH transistors reduces dissipation and

NIMEZES LOSSES IN FORWARD CON- consequently lowers the equipment operating
VERTERS. temperature. FASTSWITCH transistors are avai-

lable in the ISOWATT218 fully isolated packa-

® PACKAGE CHOICE: THREE TYPES INCLU-  ge which conforms to the creepage distance and

DING ISOWATT218 TO SUIT EVERY APPLI-  isolation requirements of VDE, IEC, and UL spe-
CATION. cifications.

SGSF463 SGSIF463 SGSF563

SOT-93 (TO-218) ISOWATT218 TO-3
ABSOLUTE MAXIMUM RATINGS SGSF463 ISGSIF463 | SGSF563
Vees Collector-emitter voltage (Vgz = 0) 1000 \
Veceo Collector-emitter voltage (Ig = O) 450 \
Veso Emitter-base voltage (ic = O) 7 Y,
Ic Collector current 12 A
lem Collector peak current {t, < 5ms) 20 A
Ig Base current 7 A
lgm Base peak current (t, < 5ms) 12 A
Piot Total dissipation at T, < 25°C 165 50 140 W

stg Storage temperature ~65 to 150 150 175 °C
T; Junction temperature 150 150 175 °C

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
11/86 c-78



THERMAL DATA SGSF463 | SGSIF463 | SGSF563
Rin j-case Thermal resistance junction-case max. 0.76 1.07 °C/Ww
® See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (Teae = 25°C unless otherwise specified)
Parameter Test Condition Min. Max. | Unit.
lces Collector cutoff Ve = 1000V 200 | pA
current (Vge = 0O)
lceo Collector cutoff Veg = 380V 200 pA
current (I3 = 0) Ve = 450V 2|1 mA
lego Emitter cutoff Vgg = 6V 11 mA
current (Ilc = 0)
Veceosus)© Collector emitter = 0.1A 450 \
sustaining voltage
Vegeay  Collector-emitter = 7.0A lg = 1.4A 1.5 \
saturation voltage = 4.0A lg = 0.6A 1.5 \Y
Vieesay©  Base-emitter = 7.0A Ilg = 1.4A 1.5 \Y
saturation voltage = 4.0A lg = 0.6A 1.5 \Y
RESISTIVE LOAD
ton Turn-on time = 7.0A Vee = 275V 1.1 us
tg Storage time = 1.4A 2.41 us
1 Fall time = 1.4A 0.55| wus
ton Turn-on time Ic = 7.0A Vee = 275V 1.1 us
tg Storage time = 1.4A 2.2 us
t Fall time = 2.8A 0.33| wus
INDUCTIVE LOAD
ts Storage time =7.0A Vee = 250V 1.32 us
t Fall time = 200 puH Vegofy = —5V 0.1 us
£ T. = 25°C
ts Storage time = 7.0A Vee = 250V 1.65] us
t Fall time = 200pH Veeef)y = —5V 0.22 us
T, = 100°C

* Pulsed: Pulse duration = 300 us, duty cycle




Fig. 1 - 200W forward converter using the SGS controller UC3840
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THERMAL RESISTANCE OF THE
SOWATT218

The junction to case thermal resistance of 2.6°C/W
or the ISOWATT218 package may seem quite
ligh at first glance, but if compared to a conven-
ional SOT-93 (TO-218) package with a 0.1mm
nica insulating washer, the differences are mar-
jinal. The 0.1mm isolating washer gives 1500V
o0 2000 VDC isolation for the SOT-93 package,
3GS guarantee 4000 VDC isolation for the
SOWATT218.

The comparison in fig. 2 shows the dynamic
hermal resistance of both devices mounted
1sing a thermal compound. The tests illustrate
hat the ISOWATT218 has an Ry, very close to
hat of a conventional SOT-93 (TO-218) and
iny small increase is more than compensated for
)y the convenience of the ISOWATT218 package.

Fig. 3 - Base-emitter satu-

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 2
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Fig. 4 - Collector current

Fig. 5 - Reverse bias safe

ration voltage spread vs. base emitter operating area
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Fig. 6 - Resistive load
switching times
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Fig. 15 - Internal schematic
diagram

5-6897

Fig. 16 - Switching times test circuit
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ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION.

® Veces = 1200V: HIGH VOLTAGE
RATING FOR DEFLECTION AND SINGLE
TRANSISTOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® lceay 6A, hge = 5 WELL SUITED FOR
225W FLYBACK AND 450W FORWARD
CONVERTERS AND 3.5A, hgg = 7 FOR
LOWER POWER APPLICATIONS.

® LOW DYNAMIC SATURATION MINIMIZES
LOSSES IN FORWARD CONVERTERS.

® PACKAGE CHOICE: THREE TYPES INCLU-
DING ISOWATT218 TO SUIT EVERY APPLI-
CATION.

These FASTSWITCH transistor are specially
designed for 240V, or 110V with input doubler,
off-line switching power supply and colour CRT
deflection applications. The 1200V rating needed
for deflection circuits is also a benefit to forward
and flyback converters because costly over
voltage snubbers can be omitted.

The lcaty is 6A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up to 225W and forward converters
up to 450W. The superior switching performance
of FASTSWITCH transistors reduces dissipation
and consequently lowers the equipment ope-
rating temperature. FASTSWITCH transistors are
available in the ISOWATT218 fully isolated
package which conforms to the creepage distance
and isolation requirements of VDE, IEC and
UL specifications.

SGSF464

SGSF464

SGSF564

Veces Collector-emitter voltage (Vgz = O)
Vceo Collector-emitter voltage (Ig = O)
Vego Emitter-base voltage (Ic = 0)

lc Collector current

lem Collector peak current {t, < 5ms)
Ig Base current

lam Base peak current (t, < 5ms)

Piot Total dissipation at T, < 25°C
Tag Storage temperature —65 to

T Junction temperature

o
Srerrr<<<

165 50 140
150 150 175
150 150 175

o

o
[eX@)]

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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THERMAL DATA SGSF464 | SGSF464 | SGSF564

Rih jcase Thermal resistance junction-case max. 0.76 2.5° 1.07 °C/W

*See notes on ISOWATT 218 in this datasheet

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

Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vee = 1200V 200 pA
current (Vgg = 0)
Iceo Collector cutoff Ve = 380V 200 | uA
current (Ig = 0) Ve = 600V 21 mA
lego Emitter cutoff Vegg = 6V 11 mA
current (Ic = 0)
Vceosus)™ Collector emitter Ic = 0.1A 600 \Y
sustaining voltage
Vegeay®  Collector-emitter lc = 6A Ig = 1.2A 1.5 \Y
saturation voltage lc = 3.6A lg = 0.5A 1.5 \
Vpesan*  Base-emitter Ic = 6A Iz = 1.2A 1.5 \Y
saturation voltage lc = 3.6A Ig = 0.5A 1.5 \
RESISTIVE LOAD
ton Turn-on time lc = 6A Vee = 275V 0.4 1.2 us
tg Storage time gy = 1.2A 1.7 3.0 us
Y Fall time lgp = 2.4A 125 | 400 ns
INDUCTIVE LOAD
ton Turn-on time Ilc = 6A Ve = 250V 220 | 500 ns
L = 180uH hgg =5 :
T, = 25°C
tg Storage time Tc=6A Ve = 250V 20| 35 us
. Fall time" " L =900 uH  Vggy = —5V 85| 350 | ns
hgg = 5 T. = 100°C




Fig. 1 - 150W flyback converter using the SGS control circuit TDA4601
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1) Climits the maximum collector current of the SGSF464 at overshooting permissible output power.
2) Adjustment of secondary voltage.

3) Must be discharged before I1C change.




V8¢t -6

H TT
YR

i k4
*—L V¢
n L8 valL
2 NN
< 8 o f—
e 9 6 [} A
T
s Los
3
=
o
—_ Sid
4
b=}
& - oy
o
w
Q
w
©
<
-
o
c
3 _ v o ZH09 ASH
- . 81y 20 A 10
5 ASLL ZHOS A0€L
Y W
2 AOE + A_ oy
c L]
w o—
~ 90 .
[ 6Ly
©
Ko ’
>
=
=
3 3%
o
~
1
o~
o
18

C - 87




Fig. 3 - Typical colour CRT deflection using the SGS TDA8140
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 2.6°C/W
for the ISOWATT218 package may seem quite
high at first glance, but if compared to a conven-
tional SOT-93 (TO-218) package with a 0.1Tmm
mica insulating washer, the differences are mar-
ginal. The 0.1Tmm isolating washer gives 1500V
to 2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (T0O-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 4

10 o
I THERMAL IMPEDANCE - TIME
(TW) WITH A SMALL HEATSINK

1"

ISOWATT218 (with thermal compound) x
SOT-93 (with 0-1mm mica and thermal compound)e

10

1

W >

102 107 107 1 10 L 10°

TIME(sec)
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Fig. 5 - Reverse bias safe
operating area
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Fig. 14 - Switching times test circuit

SGSP472

+VD

SGSP472

;ca

Vee= 150V
L=0.2mH

¢ a = pulse width must be adjusted to obtain desired I value

5-7790

O -Vge ot

¢g = pulse width equal to ¢ 5 pulse duration

*vee

Ic




ADVANCE DATA

HIGH VOLTAGE NPN TRANSISTORS FOR 240 V OFF-LINE
SWITCHING POWER SUPPLIES AND 90° COLOUR CRT

DEFLECTION

® Vees = 1300V: HIGH VOLTAGE
RATING FOR DEFLECTION AND SINGLE
TRANSISTOR CONVERTER APPLICATIONS.

® UP TO 50KHz OPERATION WITH EASY
DRIVE CIRCUITS.

® iceay 5-0A, hge = 5: WELL SUITED FOR
200W FLYBACK AND 400W FORWARD
CONVERTERS AND 3.0A, hge = 6.5 FOR
LOWER POWER APPLICATIONS.

® | OW DYNAMIC SATURATION WHICH M-
NIMEZES LOSSES IN FORWARD CON-
VERTERS..

PACKAGE CHOICE: THREE TYPES iNCLU-
DING ISOWATT218 TO SUIT EVERY APPLI-
CATION.

These FASTWITCH transistors are specially
designed for 240V, or 110V with input doubler,
off-ine switching power supply and colour CRT
deflection applications. The 1300V rating nee-
ded for deflection circuits is also a benefit to for-
ward and flyback converters because costly over
voltage snubbers can be ayoided.

The Ic(say is 5.0A with a gain of 5 so these
FASTSWITCH transistors can be used in flyback
converters up 200W and forward converters up
400W. The superior switching performance of
FASTSWITCH transistors reduces dissipation
and consequently lowers the equipment opera-
ting temperature. FASTSWITCH transistors are
available in the ISOWATT218 fully isolated pac-
kage which conforms to the creepage distance
and isolation requirements of VDE, IEC, and UL
specifications.

SGSF465

SGSIF465

SGSF565

SOT-93 (TO-218) ISOWATT218 TO-3
ABSOLUTE MAXIMUM RATINGS SGSF465 | SGSIF465 | SGSF565

1 1
Vees Collector-emitter voltage (Vge = O) 1300 \
Veeo Collector-emitter voltage (Ig = O) 600 \Y
Vego Emitter-base voltage (Ic = O) 7 \Y
I Collector current 10 A
lem Collector peak current (t, < 5ms) 15 A
I Base current 7 A
lgm Base peak current (t, < 5ms) 12 A
Piot Total dissipation at T, < 25°C 165 50 140 W
st Storage temperature —65 to 150 150 175 °C
Tj Junction temperature 150 150 175 °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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THERMAL DATA SGSF465 | SGSIF465 | SGSF565
Rin j-case Thermal resistance junction-case max. 0.76 25° 1.07 °CWwW
*® See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
‘Parameter Test Condition Min. | Typ. | Max. | Unit.
lces Collector cutoff Vce = 1300V 200 | pA
current (Vge = 0)
lceo Collector cutoff Ve = 380V 200 uA
current (I3 = 0) Ve = 600V 211 mA
lego Emitter cutoff Vgg = 6V 11 mA
current (Ilc = 0)
Veceosus)* Collector emitter lc = 0.1A 600 Vv
sustaining voltage
Vcesay™  Collector-emitter Ic = 5.0A Ig = 1.0A 1.5 \
saturation voltage lc = 3.0A lg = 0.4A 1.5 \%
Vigeeay®  Base-emitter lc = 5.0A Iz = 1.0A 1.5 \
saturation voltage Ilc = 3.0A Iz = 0.4A 1.5 \
RESISTIVE LOAD
ton Turn-on time lc = 5.0A Vee = 275V 040 1.2 | ups
tg Storage time lg; = 1.0A 1.70 | 3.0 us
t Fall time lgo = 2.0A 126 | 400 | ns
INDUCTIVE LOAD
ton Turn-on time lc = BA Vee = 250V 220 | 500 ns
L = 180uH heg = 5
T. = 26°C
tg Storage time lc=5A Vee = 250V 20| 35| ps
t Fall time L = 900 puH Vi) = —5V 85 | 350 ns
hee = T. = 100°




Fig. 1 - 150W flyback converter using the SGS control circuit TDA4601
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1) C limits the maximum collector current of the SGSF465 at overshooting permissible output power.
2) Adjustment of secondary voltage.
3) Must be discharged before IC charge.




Fig. 2 - 200W flyback converter using the SGS TDA8132 controller
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Fig. 3 - Typical colour CRT deflection using the SGS TDA8140
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THERMAL RESISTANCE OF THE
ISOWATT218

The junction to case thermal resistance of 2,.5°C/W
for the ISOWATT218 package may seem quite
high at first glance but if compared to a conven-
tional SOT-93 (TO-218) package with a 0.1mm
mica insulating washer, the differences are mar-
ginal. The 0.1mm isolating washer gives 1500V
to 2000 VDC isolation for the SOT-93 package,
SGS guarantee 4000 VDC isolation for the
ISOWATT218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The tests illustrate
that the ISOWATT218 has an Ry, very close to
that of a conventional SOT-93 (T0O-218) and
any small increase is more than compensated for
by the convenience of the ISOWATT218 package.

The collector to heatsink capacitance of the
ISOWATT218 is typically 17pF.

Fig. 4
103 Gu-1229.
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Fig. 5 - Reverse bias safe
operating area
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Fig. 14 - Switching times test circuit
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ADVANCE DATA

HIGH SPEED SWITCHING APPLICATIONS

\" R

DSS DS (on) b

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

ISOWATT218

INTERNAL SCHEMATIC DIAGRAM

in a wide range of equipment. 2

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. G

The package thermal characteristics are optimised to

provide the best isolation with excellent thermal

coupling. S

ABSOLUTE MAXIMUM RATINGS

Vps Drain-source voltage (Vgg = 0) 200 \

Vbgr Drain-gate voltage (Rgs = 1 MQ) 200 \%

Ip Drain current (continuous) T, = 25°C +19 A

T, = 100°C +12 A

Ipm(®) Drain current (pulsed) +120 A

Vas Gate-source voltage +40 \%

Piot Total dissipation at T, <25°C 70 w
Total dissipation at T, = 100°C 28 w

Junction to case - linear derating factor 0.56 wr/eC

Junction to ambient - linear derating factor 0.029 w/eC

Tstg Storage temperature —55 to 150 °C

T; Max. operating junction temperature 150 °C

Lead Temperature - 1/16"" from case for 10s 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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THERMAL DATA

Reh j-case Thermal resistance junction-case
Rehj-amb Thermal resistance junction-ambient

max. 1.80°C/W
35°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

voltage

Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
V(gR) pss Drain-source Ip = 250 pA Vgg = OV 200 \%
breakdown voltage
Ibss Zero gate voltage Vps = Max Rating
drain current (Vgg = 0) | Vpg = Max Rating x 0.8 250 | pA
Tease = 125°C 1000] pA
lgss Gate-body leakage Vgs = +20V (forward) 100] nA
current (Vpg = O) Vgs = —20V (reverse) —100] nA
ON*
Vgs th) Gate threshold Vps = Vgs Ip = 1.0 mA 2 4, Vv

Vpsion) Drain-source
voltage

Vgs = 10V Iy = 16A

1.12 |1.60 \Y

Rps (on) Static drain-source
on-resistance

Vgs = 10V I = 16A
Vgs = 10V Ip = 9A

0.07 |0.10 Q
0.1210.179 Q

Reverse transfer
capacitance

rss

Tease = 125°C
DYNAMIC
Os Forward Vps=2 X Vpgion) Ip= 16A 8.0 12 mho
transconductance
Ciss Input capacitance Vpg = 25V f =1 MHz 2400 |3300| pF
Coss Output capacitance Vgs = 0 600 | 1200| pF

250| 600| pF

Cp.ys Drain-Heatsink
capacitance

Vpnus = 25V f = 1MHz

19 pF

D-3



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty on)  Turn-on time Vpp= 750V Iip= 16A 25 35| ns
tr Rise time Vgen = 10V Ry = 5Q 60 [ 100 | ns
tyof  Turn off delay time R; = 4.5Q 85 | 125 | ns
t Fall time 38 | 100 | ns
SOURCE DRAIN DIODE
Isp Source-Drain current 19 A
T. = 100°C 12 A
Ispm (+) Source-Drain current 120 | A
(pulsed)
Vgp+  Forward on voltage Vgs = 0 Isp = 28A 1.6 | 2.0 \
t, Reverse recovery Isp = 19A di/dt = 100A/us 160 | 400 | ns

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




HIGH SPEED SWITCHING APPLICATIONS

vV R

DSS 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

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

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

500 \Y;
500 \Y;
+8 A
+5 A
+52 A
+40 \%
70 w
28 w
0.56 wy/°C
0.029 wy/°C
—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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THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1.80°C/W
Rehj-amb Thermal resistance junction-ambient 35°C/W

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

Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
V gR) pss Drain-source Ip = 260 pA Vgg = OV 500 \
breakdown voltage
Ibss Zero gate voltage Vps = Max Rating 250 | wA
drain current (Vgg = 0) | Vpg = Max Rating x 0.8
Tease = 126°C 1000 wA
lgss Gate-body leakage Vgs = +20V (forward) 100 nA
current (Vpg = O) Vgs = —20V (reverse) —100 nA
ON*
Vgs (th) Gate threshold Vps = Vgs Ip = 1.0 mA 2 4 Vv
voltage
Vpsion) Drain-source Vgs = 10V Iy = 7A 2.66 | 3.15] V
voltage
Rps (on) Static drain-source Vgs = 10V Iy = 7A 0.38 10.45| Q
on-resistance Vgs = 10V 15 = 4A 0.72]10.86| @
Tease = 125°C
DYNAMIC
Oss Forward Vps=2 X Vpgion Ip = 7A 6.0 | 7.2 mho
transconductance Ip = 16A
Ciss Input capacitance Vps = 26V f = 1 MHz 2600 | 3300| pF
Coss Output capacitance Vgs = O 280) 700| pF
Ciss Reverse transfer 40| 300| pF
capacitance
Cpus Drain Heatsink Vphs = 26V f = 1MHz 19 pF
capacitance

D-6



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
t4 on)  Turn-on time Vpp= 210V ip= 7A 25 40 | ns
tr Rise time Vgen = 10V Ry = 5Q 25 50 | ns
tyofy  Turn off delay time R; = 30Q 75 | 150 | ns
t; Fall time 31 70 | ns
SOURCE DRAIN DIODE
Isp Source-Drain current 8 A
T, = 100°C 5 A
Ispm (o) Source-Drain current 52 A
(pulsed)
Vgp=* Forward on voltage Vgs = 0 Isp = 12A 1.2 | 1.6 \
t, Reverse recovery Isp = 8A  di/dt = 100A/us 400 | 600 | ns

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




HIGH SPEED SWITCHING APPLICATIONS

VDSS RDS (on) ID
350/400 V 1Q 6 A
450 V 1.5Q 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 ef-
fect transistors. Easy drive and very fast switching
times make these POWERMOS transistors ideal for
high speed switching applications.

Applications include DC switch, costant current sour-
ce, ultrasonic equipment and electronic ballast for
fluorescent lamps.

The package range for this device 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)

TO-3

ISOWATT218

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
Vps Drain-source voltage (Vgg = 0) 450 400 350 \Y
Vper Drain-gate voltage (Rgg = 20KQ) 450 400 350 \
Vas Gate-source voltage + 20 \
Ip Drain current (continuous) T, = 25°C 6 A
at T, = 100°C 4 A
Iom(®) Drain current (pulsed) 24 A
Ibim Drain inductive current, clamped 24 A
TO-220 SOT-93 ISOWATT218 TO-3
Viso Isolation voltage (DC) 4000 \
ot Total dissipation at T e, = 25°C 100 125 50 1256 W
Derating factor 0.8 1 0.4 1 W/eC
Tstg Storage temperature —55 to 150 °C
i Max. operating junction temperature 150 °C
(®) Pulse width limited by safe operating area. D-8 11/86



THERMAL DATA

TO-220 [SOT-93

ISOWATT218 | TO-3

Rih j-case Thermal resistance junction-case  max| 1.25 2.5e 1° °C/W
T, Maximum lead temperature
for soldering purpose 275 °C
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
V gr) pssPrain-source Ip = 250 pA Vgg = O
breakdown voltage for SGSP364/P464/IP464/P564 450 \
for SGSP365/P465/1P465/P565 400 \Y,
for SGSP366/P466/IP466/P566 350 \Y
[ T ara maota vualéa~aa \/ = Moy Datine~ 250N e
IDSS LTIV yalo vuilayco VDS = IIdA natiiy oIV 2
drain current (Vgg = 0)
Igss Gate-body leakage Vgs = T20V 100 | nA
current (Vpg = 0)
ON*
Vgs tn) Gate threshold Vps = Vgs Ip = 250 pA 2 41 Vv
voltage
Vpsion) Drain-source Vgs = 10V I = 3A

voltage

for SGSP364/P464/IP464/P564
for SGSP365/P465/IP465/P565
for SGSP366/P466/IP466/P566
Vgs = 10V Ip = 6A

for SGSP364/P464/IP464/P564
for SGSP365/P465/IP465/P565
for SGSP366/P466/IP466/P566

Vgs = 10VIp = 3AT, = 100°C

for SGSP364/P464/IP464/P564
for SGSP365/P465/1P465/P565
for SGSP366/P466/1P466/P566

Rps (on) Static drain-source
on-resistance

Vgs = 10V Ip = 3A

for SGSP364/P464/IP464/P564
for SGSP365/P465/IP465/P565
for SGSP366/P466/IP466/P566

45| V
3 \
3 \
10| V
6.7 V
6.7 V
9 \%
6 \Y
6 \%
1.5] Q
1 Q
1 Q
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‘ sesnsewsssmss

~ SGSP464/P465,
SGSIP464/P4¢

~ KSGSPSG&IPSSﬁPSB,

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
DYNAMIC
Ots Forward Vps = 26V Ip = 3A 3 mho
transconductance
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps = 26V f = 1 MHz 150 | 200| pF
rss Reverse transfer Vgs = 0 100 | 130] pF
capacitance
Cp.xs  Drain-Heatsink Vpus = 25V f = 1 MHz 19 23| pF
capacitance
SWITCHING
tyon)  Turn-on time Vee=250V  Ip= 3A 30 ns
t, Rise time V; = 10V R, = 10Q 30 ns
tyoffy  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 lsp = BA Vgs = 0 1.2 V
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%
(e) Pulse width limited by safe operating area
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s&s%mlpsssmaes
SGSP464/P465/P466

SIP4 465/1P46
GSPSS4IP565]P5SG

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The drain to heatsink capacitance of
the ISOWATT218 is typically 19pF.

Flg 1 103 GU- 1229
i THERMAL IMPEDANCE - TIME
CCMW) WITH A SMALL HEATSINK
104
ISOWATT218  x
SOT-93 o
mica thickness — 0imm
10
1 4
10" v
107 1072 10” 10 10 10°
TIME(sec)
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

SC-0008

Pulse width < 100 us
Duty cycle < 2%
V, =10V

+——
tylon) tr

$-6059 td(oft) tf
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CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=100uH
o Pt
ID 3 L # ;: :FV
cc
o—3 TarTi Tame

L el ‘
w 50.0 $-6061
L S$-6060/1

V, = 12V
Pulse width: adjusted to obtain specified lom, Veiamp = 0.75 V(gr) pss

GATE CHARGE TEST CIRCUIT

Vee
K
v, 220V=VYgpuax B 1000 —
i VG

2200pF

J L

———
PW

- $-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

1R

VARIAC
/ L
MAINS
INPUT o0
1NG723
our
o ¢
i)
12v
5-.6916
18K0

Jedec test circuit
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~ SGSP364/P365/P366

_ SGSP464/P465/P466
' SGSIP464/P465/IP466

SGSP564/P565/P566

Safe operating areas
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Gate charge vs. gate- Derating curve

Capacitance variation
source voltage
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HIGH SPEED SWITCHING APPLICATIONS

Vbss Ros (on) I
500V 1.5 Q 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

ISOWATT218

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

0

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 \%
VbR Drain-gate voitage (Rgg = 20KQ) 550 500 \
Vas Gate-source voltage * 20 \Y
Ip Drain current (continuous) T, = 25°C 5 A
at T, = 100°C 3.2 A
Ipm(®) Drain current (pulsed) 20 A
loLm Drain inductive current, clamped 20 A

TO-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/eC
Tstg Storage temperature —55 to 150 °C
T; Max. operating junction temperature 150 °C
(®) Pulse width limited by safe operating area. D-15 11/86



THERMAL DATA TO-220 [SOT-93|{ISOWATT218 | TO-3
Rih j-case Thermal resistance junction-case ~ max| 1.25 2.5¢ 1°°C/W
T Maximum lead temperature
for soldering purpose 275 °C
® See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
Vgr) pssPrain-source Ip = 250 pA Vgg = O
breakdown voltage for SGSP368/P468/IP468/P568 550 \Y)
for SGSP369/0469/IP469/P569 500 \"
Ibss Zero gate voltage Vps = Max Rating 250 | wA
drain current (Vgg = 0)
lgss  Gate-body leakage Vgs = T20V 100| nA
current (Vpg = 0)
ON*
Vgs th) Gate threshold Vps = Vgs Ip = 250 A 2 4 VvV
voltage
Vps(on) Drain-source Vgs = 10V Ip = 2.5A
voltage for SGSP368/P468/IP468/P568 6.25|1 V
for SGSP369/P469/1P469/P569 3.75( V
Rps (on) Static drain-source Vgs = 10V Iy = 2.5A
on-resistance for SGSP368/P468/IP468/P568 25| Q
for SGSP369/P469/1P469/P569 1.5 Q
DYNAMIC
[ePR Forward Vps = 25V Iy = 2.5A 3 mho
transconductance
Ciss Input capacitance 780 | 1000| pF
Coss Output capacitance Vps = 26V f = 1 MHz 150 190| pF
Ciss Reverse transfer Vgs = O 80 | 100( pF
capacitance
Cp.xs Drain-Heatsink Vpus = 26 Vi= 1 MHz 19 23| pF
capacitance
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty on) Turn-on time Ve =250V I =2.5A 30 ns
t, Rise time V; = 10V R; = 10Q 15 ns
tyorn  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 Isp = BA  Vgg =0 1.16| V
ton Turn-on time Isp = BA Vgg =0 85 ns
1y 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
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

SC-0008

Pulse width < 100 us
Duty cycle < 2%
V, = 10V

+——
ty(on) tr

5-60°59

td(ott) tf




THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The drain to heatsink capacitance of
the ISOWATT218 is typically 19pF.

Fig. 3 10 6U-1229
Z"\ THERMAL IMPEDANCE - TIME
CCm) WITH A SMALL HEATSINK
107
ISOWATT218  x
S0T-93
mica thickness — 0imm
10
1 4
10" - .
610'3 107 107 1 10 i 10°
TIME(sec)

Safe operating areas

Output characteristics.

Output characteristics.
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CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
Velamp
L=100pH
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el G o bmmcmm oo
w 50.0 $-6061
S-6060/1

V; = 12V
Pulse width: adjusted to obtain specified Ipm, Veamp = 0.75 V(eR) pss

GATE CHARGE TEST CIRCUIT
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Jedec test circuit
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Static drain-source on resistance.
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HIGH SPEED SWITCHING APPLICATIONS

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

® 200 - 250V - FOR TELECOMS APPLICATIONS
® HIGH CURRENT - FOR PLUSED LASER DRIVES

® ULTRA FAST SWITCHING

® EASY DRIVE - REDUCES COST AND SIZE

INDUSTRIAL 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

TO-3

INTERNAL SCHEMATIC DIAGRAM
o]

ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP473 SGSP477

ISOWATT218 SGSIP473 SGSIP477

TO-3 SGSP573 SGSP577
Vbs Drain-source voltage (Vgs = O) 250 200 \
Vbar Drain-gate voltage (Rgg = 20KQ) 250 200 \
Vgs 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
loLm 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/°C
Tstg Storage temperature —55 to 150 °C
T; Max. operating junction temperature 150 °C
(e) Pulse width limited by safe operating area.
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THERMAL DATA SOT-93|ISOWATT218 [ TO-3

Rth j-case Thermal resistance junction-case =~ max 0.84 2.5e 0.84 °C/W
T Maximum lead temperature
for soldering purpose 275 °C

* See notes on ISOWATT218 in this datasheet.

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

Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
Vgr) pssDrain-source Ip = 250 pA Vg = 0
breakdown voltage for SGSP473/IP4743/P573 250 \
for SGSP477/IP477/P577 200 \
Ibss Zero gate voltage Vps = Max Rating 250 | uA
drain current (Vgg = 0)
lgss  Gate-body leakage Vgs = 20V 100 | nA
current (Vpg = 0)
ON*
Vgs n) Gate threshold Vps = Vgs Ip = 250 pA 2 4| V
voltage
Vpsion) Drain-source Vgs = 10V Iy = 10A
voltage for SGSP473/IP473/P573 2.2 \%
for SGSP477/1P477/P577 1.7 \Y
Vgs = 10V Ip = 20A
for SGSP473/IP473/P573 47| V
for SGSP477/IP477/P577 36| V
Vgs = 10V Ip = 10A
T, = 100°C
for SGSP473/IP473/P573 44| V
for SGSP477/1P477/P577 3.4 \Y
Rps (on) Static drain-source Vgs = 10VIp = 10A
on-resistance for SGSP473/IP473/P573 0.22| @
for SGSP477/1P477/P577 0.17] @
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 SGSP473/PATT

- SGSIP473/IP477
SGSP573/P577
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. | Max. | Unit.
DYNAMIC
[<PR Forward Vps = 25V I = 10A 8 mho
transconductance
Ciss Input capacitance 1900 |2200| pF
Coss Output capacitance Vps = 26V f = 1 MHz 450| 550] pF
Crss Reverse transfer Vgs = 0 200| 260| pF
capacitance
Cpps Drain-Heatsink Vppus = 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
tyory  Turn off delay time (see test circuit) 90 ns
t; Fall time 20 ns
SOURCE DRAIN DIODE
lsp Source-Drain current 20| A
Ispm (®) Source-Drain current 80| A
(pulsed)
Vgp Forward on voltage lsp = 20A Vgs = 0 1.3] V
ton Turn-on time lsp = 18A  Vgg =0 300 ns
t Reverse recovery di/dt = 100Aus 300 ns

rr
time

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




| SGSP47APATT
SGSIP473/IP477
SGSP573/P577

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000VDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The drain to heatsink capacitance of
the ISOWATT218 is typically 19pF.

Flg 1 103 GU-1229
It THERMAL IMPEDANCE = TIME
(°CM) WITH A SMALL HEATSINK
10
ISOWATT218 x
SOT-93 o
mica thickness — 0imm
10
14
10" : , \
107 107 10" 10 107 10°
TIME(sec)
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

SC-0008

Pulse width <.100 us
Duty cycle < 2%
Vv, =10V
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SGSP473/P477
 SGSIPA73/IP477
- SGSP573/P577

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
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Safe operating areas

Output characcteristics

Output characteristics
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HIGH SPEED SWITCHING APPLICATIONS

Vbss Robs (on) Ih
350/400 V 0.55 Q 12 A
450 V 0.7 Q 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.

SOT-93 (TO-218)

ISOWATT218

& sV

TO-3

INTERNAL SCHEMATIC DIAGRAM
D

ABSOLUTE MAXIMUM RATINGS SOT-93 | SGSP474 SGSP475 SGSP476

ISOWATT218 | SGSIP474 SGSIP475 SGSIP476

TO-3 | SGSP574 SGSP575 SGSP576
Vps Drain-source voltage (Vgg = 0) 450 400 350 \
VpaR Drain-gate voltage (Rgg = 20KQ) 450 400 350 \
Vas Gate-source voltage * 20 \%
Ib Drain current (continuous) T, = 25°C 12 A
at T, = 100°C 7.6 A
Ibm(®) Drain current (pulsed) 48 A
loum Drain inductive current, clamped 48 A

SOT-93 ISOWATT218 TO-3

Viso Isolation voltage (DC) 4000 Y
Piot Total dissipation at T, = 25°C 150 50 150 w
Derating factor 1.2 0.4 1.2 W/°C
Tstg Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C
(®) Pulse width limited by safe operating area. D-28 11/86



THERMAL DATA SOT-93 |ISOWATT218 TO-3
Rih j-case Thermal resistance junction-case max 0.83 2.5e 0.83 °C/W
T Maximum lead temper=ture
for soldering purpose 275 °C
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
Vgr) pssDrain-source Ip = 260 gA Vgg = O
breakdown voltage for SGSP474/IP474/P574 450 \)
for SGSP475/IP475/P575 400 \Y,
for SGSP476/IP476/P576 350 Y]
Ibss Zerc gate voltage Vps = Max Rating 250 | wA
drain current (Vgg = 0)
lgss  Gate-body leakage Vgs = F20v 100[ nA
current (Vpg = 0)
ON*
Vgs tn) Gate threshold Vps = Vgs Ip = 250 pA 2 41 V
voltage
Vpsion) Drain-source Vgs = 10V Iy = 6A
voltage for SGSP474/IP474/P574 4.2 \Y,
for SGSP475/IP475/P575 3.3 \Y
for SGSP476/IP476/P576 3.3 \%
Vgs = 10V Ip = 12A
for SGSP474/IP474/P574 9.3 \Y,
for SGSP475/IP475/P575 7.1 \%
for SGSP476/IP476/P576 7.1 \%
Vgs = 10V I = 6A T, = 100°C
for SGSP474/IP474/P574 8.4 Y
for SGSP475/IP475/P575 6.6 \Y
for SGSP476/IP476/P576 6.6 \Y,
Rps (on) Static drain-source Vgs = 10V I = 6A
on-resistance for SGSP474/IP474/P574 0.70] Q
for SGSP475/IP475/P575 0.55| @
for SGSP476/IP476P576 0.55| Q
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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
Coss Output capacitance Vps = 25V f= 1 MHz 300| 390] pF
rss Reverse transfer Vgs = O 200| 260| pF
capacitance
Cp.ns Drain-Heatsink Vphs = 25V f = 1 MHz 19 23| pF
capacitance
SWITCHING
t4(on) Turn-on time Vee= 100V I = 6A 20 ns
. Rise time V, = 10V R; = 4.7Q 25 ns
tyoffy  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 Vg =0 1.2 V
ton Turn-on time Isp = 12A Vg =0 700 ns
t, Reverse recovery di/dt = 25A ps 800 ns
time

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




'SGSP474/P475/476
- SGSIPA474/IP475/IP476
saspswps?smsn

THERMAL RESISTANCE OF THE ISOWATT218

The junction to case thermal resistance of 2.5
°C/W for the ISOWATT218 package may seem
quite high at first glance but if compared to
a conventional SOT-93 (TO-218) package
with a 0.1 mm mica insulating washer, the dif-
ferences are marginal. The 0.1 mm isolating
washer gives 1500V to 2000vVDC isolation
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

Fig. 1 10

The comparison in fig. 1 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT218
package. The drain to heatsink capacitance of
the ISOWATT218 is typically 19pF.
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CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
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Safe operating areas
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HIGH SPEED SWITCHING APPLICATIONS

VDSS RDS (on) ID
500V 070 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

SOT-93 (TO-218) 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.

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.

INTERNAL SCHEMATIC DIAGRAM
%}

ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP478 SGSP479

ISOWATT218 SGSIP478 SGSIP479

TO-3 SGSP578 SGSP579
Vpg Drain-source voltage (Vgg = 0) 550 500 \
Vogr Drain-gate voltage (Rgs = 20KQ) 550 500 \
Vgs Gate-source voltage * 20 \%
Ip Drain current (continuous) T, = 25°C 10 A
at T, = 100°C 6.3 A
Iom(®) Drain current (pulsed) 40 A
Iom Drain inductive current, clamped 40 A

SOT-93 ISOWATT218 TO-3
Viso Isolation voltage (DC) 4000 \
Piot Total dissipation at T s, = 26°C 150 50 150 w
Derating factor 1.2 0.4 1.2 w/°C
Tstg Storage temperature —55 to 150 °C
T; Max. operating junction temperature 150 °C
(®) Pulse width limited by safe operating area.
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THERMAL DATA SOT-93{ISOWATT218 | TO-3
Rih j-case Thermal resistance junction-case  max 0.83 2.5e 0.83 °C/wW
T Maximum lead temperature
for soldering purpose 275 °C
* See notes on ISOWATT218 in this datasheet.
ELECTRICAL CHARACTERISTICS (T,,.., = 25°C unless otherwise specified)
Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
V (gr) pssDPrain-source Ip = 250 pA Vgg = O
breakdown voltage for SGSP478/IP478/P578 550 \%
for SGSP/479/1P479/P579 500 \
Ibss Zero gate voltage Vps = Max Rating 250 | pA
drain current (Vgg = 0)
lgss  Gate-body leakage Vgs = T20V 100| nA
current (Vpg = O)
ON*
Vgs tn) Gate threshold Vps = Vgs Ip = 250 pA 2 4 VvV
voltage
Vpsion) Drain-source Vgs = 10V Ip = BA
voltage for SGSP478/IP478/P578 5 \
for SGSP479/IP479/P579 3.5 V
Rps (on) Static drain-source Vgs = 10V Ip = BA
on-resistance for SGSP478/IP478/P578 1 Q
for SGSP479/IP479/P579 0.71 Q
DYNAMIC
Oss Forward Vps = 25V Ip = BA 5 mho
transconductance
Ciss Input capacitance 1600 | 1900| pF
Coss Output capacitance Vps = 25V f =1 MHz 230 | 280] pF
Ciss Reverse transfer Vgs = O 140 | 170| pF
capacitance
CphHs  Drain-Heatsink Vpus = 25V f =1 MHz 19 23| pF
capacitance
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
ty ony Turn-on time Vec =250V Ip= BA 25 ns
t, Rise time V; = 10V R; = 10Q 30 ns
tyosy  Turn off delay time (see test circuit) 80 ns
t; Fall time 20 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 10 A
Ispm (®) Source-Drain current 40 A
(pulsed)
Vsp Forward on voltage Isp = 10A Vgg = 0 1.151 V
ton Turn-on time Isp = 10A Vg =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
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
R
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Vp O
_,_U.Vi
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Pulse width < 100 us
Duty cycle < 2%
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THERMAL RESISTANCE OF THE ISOWATT218

The 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 (TO-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
for the SOT-93 package, SGS guarantee
4000V DC isolation for the ISOWATT 218.

The comparison in fig. 4 shows the dynamic
thermal resistance of both devices mounted
using a thermal compound. The test illustrate
that the ISOWATT218 has an Ry, very close
to that of conventional SOT-93 (TO-218) and
any small increase is more than compensated
for by the convenience of the ISOWATT 218
package. The collector to heatsink capaci-
tance of the ISOWATT218 is typically 17pF.
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CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
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Static drain-source on resistance.
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