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INTRODUCTION

This databook contains data sheets and technical notes on the SGS range of POWER MOS

devices for professional, industrial and consumer applications.
Selection guides are provided in the following pages to facilitate rapid identification of the

most suitable device for the intended use.
The information on each product has been specially presented in order that the performance

of the product can be readily evaluated within any required equipment design.
|
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IDENTITY

Late in 1957, SGS was founded around a team of
researchers who were already carrying out pioneer
work in the field of semiconductors. From that small
nucleus, the company has evolved into a Group of
Companies, operating on a worldwide basis as a
broad range semiconductor producer, with billings well
over a quarter billion dollars and employing over
10000 people.

The SGS Group of Companies has now reached a
total of 12 subsidiaries, located in Brazil, France,
Germany, ltaly, Malta, Malaysia, Singapore, Spain,
Sweden, Switzerland, United Kingdom and the USA.

To go with its logo, the company takes the motto
“Technology and Service”, underlining the accent
given to the development of state-of-the-art
technologies and the corporate commitment to offer
customers the best quality and service in the industry.
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HIGH VOLTAGE POWER MOS PRODUCT RANGE

Ip max | Rpg(on) Vps (V) Ciss | gfs
(A) @ 350 400 450 500 550 (pF) [(mho)|
2.0 | 055 SGSP476 SGSP475

SGSP576 SGSP575 2100 | &
0.7 SGSPaTa
SGSP574
100 | 07 SGSP4T9
SGSP579
1 sGepars | 19005
SGSP578
60 | 1.0 SGSP366 SGSP365
SGSP466 SGSP465
SGSP566 SGSP565
15 SGSP364 1000 3
SGSP464
SGSP564
5 SGSP36o
saspase
GSP569
25 SGepass | 1000 3
SGSP468
SGSP568
30 | 25 SGSP132 SGSP131
SGSP232 SGSP231
scspas2 SGSP331
SGSP532 SGSP531
30 SGSP130 450 1.5
SGSP230
SGSP330
SGSP530
20 | 38 SGSP119
SGSP219
SGSP319
SGSP519
45 saspite | So0| 12
SGSP218
SGSP318
SGSP518
15 5.0 : P56
6.5
12 | 85
1.0 i
06 | 200 P14 P14
i 0 0
25.0 40
40
40
05 | 300 P14g
g 0
40.0 p148

Die size (relative areas)

16 8 4
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LOW VOLTAGE POWER MOS PRODUCT RANGE

Ip max | Rps(on) -Vps (V) Ciss | gfs
(A) @) 50 60 80 100 200 250 (pF) |(mho)
20 0.03 SGSP492 SGSP491
SGSP592 SGSP591 24001 10
30 0.05 SGSP472
SGSP572
0.075 SGSP4T 2200 9
SGSP571
24 0.06 SGSP382 SGSP381
SGSP482 SGSP481 1400 5
SGSP582 SGSP581
20 0.17 SGSPAT7
SGSP577
0.22 SGepa7rs | 2000| 8
SGSP573
15 0.1 SGSP362
SGSP462
SGSP562 1200| a5
0.15 SGSP361 .
SGSP461
~ SGSP561
12 0.15 SGSP3055 40| 3
10 0.13 SGSP122(*)) SGSP121(*)
SGSP222 SGSP221
SGSP322 SGSPa21 500| 2.5
SGSP422 SGSP421
SGSP522 SGSP521
0.33 SGSP367
SGSP467
SGSP567
1200 3
0.45 SGSP363
SGSP463
SGSP563
70 | 03 sGSP112(")| SGSP111(%) 80| 2
SGSP212 SGSP211
SGSP312 SGSP311
SGSP412 SGSP411
SGSP512 SGSP511
60 | 0.75 SGSP117(")
SGSP217
gggmw
P517
12 saspiis(y| ‘00| °
SGSP216
SGSP316
SGSP516
50 | 0.45
15 14 SGSP102 SGSP101
SGSP202 SGSP201
SGSP302 SGSP301

Note: For TO-39 DEVICES MARKED (*), Ipmax IS DERATED BY ABOUT 30% REFER TO THE DATASHEET

Die size (relative areas)

16




POWER MOS POWER DISSIPATION PACKAGE VS DIE SIZE AT T¢ase 25°C

DIE SIZE (relative areas)

16

2 4 8
PACKAGE 1 —
; 15W — —_
T0-39
SGSP1——
50W — —_—
75W 100W —_

75W 125W 150W

75W 125W 150W

i
_h
i
!
i
i

G < D =
G N A R ) )
b ~ G N A0 N D @ s 7
G~ =~ D= D »%ﬁj D _:' = G ~» 2
S TO-39/TO-205 & SOT-82 A T0-220 S$7S0T-93/T0-218 TO-3/TO-204
SGSP1- - S SGSP2- — S SGSP3- — SGSP4- — SGSP5 - —
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING

GATE SOURCE  THERMAL TRIPLANAR
POLISILICON AL EDGE

OXIDE
TERMINATION

Very fast switching and/or easy driving: P-VAPOX

— SMPS '

— DC-DC CONVERTERS /l/”””‘”””""'t,,,”” //M

— SYNCHRONOUS RECTIFIERS ravererre//4
— DRIVERS '

- B
S-8319
INTERNAL SCHEMATIC DIAGRAM 5 \—DRAIN
SEF = IRF
o SEFP = MTP
SEFM = MTM
<
@
v RD I 1D (max) Ptot gfs(min) | Ciss(max
0| e (@ Package Tvpe (a) w) | e
«Q)
50 0.6 2.5 TO-220 SEFP5N05 5.0 50 0.75 250
50 0.3 3.5 SOT-82 SGSP258 7.0 40 1.5 270
50 0.3 3.5 TO-220 SGSP358 7.0 50 1.5 270
50 0.3 3.5 TO-39 SGSP158 5.0 15 1.5 270
50 0.28 5.0 TO-220 SEFP10NO5 10.0 75 25 550
50 0.28 5.0 TO-3 SEFM10NO5 10.0 75 25 550
50 0.2 6.0 TO-220 SEFP12N05 12.0 75 3.0 550
50 0.2 6.0 TO-3 SEFM12N05 12.0 75 3.0 550
50 0.16 7.5 TO-220 SEFP15N05 15.0 75 3.5 550
50 0.16 7.5 TO-3 SEFM15N05 15.0 75 3.5 550
50 0.13 5.0 SOT-82 SGSP222 10.0 50 3.0 550
50 0.13 5.0 SOT-93 SGSP422 10.0 75 3.0 550
50 0.13 5.0 TO-220 SGSP322 10.0 75 3.0 550
50 0.13 5.0 TO-3 SGSP522 10.0 75 3.0 550
50 0.13 35 TO-39 SGSP122 7.0 15 25 550
50 0.12 6.0 TO-220 BUZ10A 12.0 75 3.0 550
50 0.12 6.0 TO-220 BUZ71A 12.0 40 3.0 550
50 0.1 6.0 TO-220 BUZ10 12.0 75 3.0 550
50 0.1 6.0 TO-220 BUZ71 12.0 40 3.0 550
50 0.08 125 TO-220 SEFP25N05 25.0 100 5.0 1400
50 0.08 12.5 TO-3 SEFM25N05 25.0 100 5.0 1400
50 0.06 12.0 SOT-93 SGSP482 24.0 125 5.0 1400
50 0.06 12.0 TO-220 SGSP382 24.0 100 5.0 1400
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@
v R | Ip(max P c
O e | @ Packago Tyee SR I Bl Rt
@)
50 0.06 120 | TO-3 SGSP582 24.0 125 5.0 1400
50 0.055 | 17.5 | SOT-93 | SEFH35NO5 | 35.0 150 80 | 2500
50 0.055 | 17.5 | TO-3 SEFM35NO5 | 350 | 150 80 | 2500
50 0033 | 200 | SOT-93 | SGSP492 40.0 150 | 100 | 2400
50 0.033 | 200 | TO-3 SGSP592 40.0 150 | 100 | 2400
60 0.8 2.0 | TO-220 | SEF513 35 20 1.0 250
60 0.6 20 | TO-220 | SEF511 4.0 20 1.0 250
60 0.6 25 | T0O-220 | SEFP5NO6 5.0 50 0.75 250
60 0.4 40 | TO-220 | SEF523 7.0 40 15 480
60 0.4 4.0 | TO-3 SEF123 7.0 40 1.5 480
60 0.4 30 | TO-39 | SEFF123 5.0 20 15 480
60 0.3 35 | SOT-82 | SGSP257 7.0 40 15 270
60 0.3 40 | TO-220 | SEF521 8.0 40 15 480
60 03 35 | TO-220 | SGSP357 7.0 50 1.5 270
60 0.3 40 | TO-3 SEF121 8.0 40 15 480
60 0.3 30 | TO-39 | SEFF121 6.0 20 1.5 480
60 0.3 35 | TO-39 | SGSP157 5.0 15 15 270
60 0.28 50 | TO-220 | SEFP1ONO6. | 10.0 75 2.5 550
60 0.28 50 | TO-3 SEFM10NO6 | 10.0 75 25 550
60 0.25 80 | TO-220 | SEF533 12.0 75 3.0 1200
60 0.25 80 | TO-3 SEF133 12.0 75 4.0 1200
60 0.2 6.0 | TO-220 | SEFP12N06 | 12.0 75 3.0 550
60 0.2 6.0 | TO-3 SEFM12N06 | 12.0 75 3.0 550
60 0.18 80 | TO-220 | SEF531 14.0 75 3.0 1200
60 0.18 80 | TO-3 SEF131 14.0 75 4.0 1200
60 0.16 7.5 | TO-220 | SEFP1SNO6 | 15.0 75 35 1200
60 0.16 7.5 | TO-3 SEFM15N06 | 15.0 75 35 550
60 0.13 50 | SOT-82 | SGSP221 10.0 50 3.0 550
60 0.13 50 | SOT-93 | sGSP421 10.0 75 3.0 550
60 0.13 50 | TO-220 | SGSP321 10.0 75 3.0 550
60 0.13 50 | TO-3 SGSP521 10.0 75 3.0 550
60 0.13 35 | TO-39 | SGSP121 7.0 15 2.5 550
60 0.1 120 | TO-220 | SEF543 24.0 125 5.0 1600
60 0.1 150 | TO-3 SEF143 24.0 125 6.0 | 2200
60 0085 | 150 | TO-220 | SEF541 27.0 125 5.0 1600
60 0085 | 150 | TO-3 SEF141 27.0 125 6.0 | 2200
60 0.08 125 | TO-220 | SEFP25N06 | 25.0 100 5.0 1400
60 0.08 200 | TO-3 SEF153 33.0 150 9.0 | 2200
60 0.08 125 | TO-3 SEFM25N06 | 25.0 100 5.0 1400
60 0.06 120 | SOT-93 | 5GSP481 24.0 125 5.0 1400
60 0.06 120 | TO-220 | SGSP381 24.0 100 5.0 1400
60 0.06 120 | TO-3 SGSP581 24.0 125 5.0 1400
60 0.055 | 17.5 | SOT-93 | SEFH35N06 | 35.0 150 80 | 2500
60 0.055 | 200 | TO-3 SEF151 40.0 150 9.0 | 2200
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@
\ R 1 1D (max) Ptot gfs(min) | Ciss(max)
CVrE | A Package Type (A w) (e it
&)

60 0.055 17.5 TO-3 SEFM35N06 35.0 150 8.0 [ 2500
60 0.05 20.0 SOT-93 SGSP491 40.0 150 10.0 2400
60 0.05 20.0 TO-3 SGSP591 40.0 150 10.0, 2400
- 80 1.4 0.75 SOT-82 SGSP202 1.5 18 0.5 125
80 1.4 0.75 TO-220 SGSP302 1.5 18 0.5 125
80 1.4 0.75 TO-39 SGSP102 1.5 15 0.5 125
80 0.45 2.5 SOT-82 SGSP252 5.0 40 1.5 250
80 0.45 2.5 TO-220 SGSP352 5.0 50 1.5 250
80 0.45 2.5 TO-39 SGSP152 5.0 15 1.5 250
80 0.33 5.0 TO-220 SEFP10NO8 10.0 75 2.5 480
80 0.33 5.0 TO-3 SEFM10NO08 10.0 75 25 480
80 0.3 3.5 SOT-82 SGSP212 7.0 50 2.0 480
80 0.3 3.5 TO-220 SGSP312 7.0 75 2.0 480
80 0.3 35 TO-3 SGSP512 7.0 75 2.0 480
80 0.3 2.5 TO-39 SGSP112 5.0 15 2.0 480
80 0.25 6.0 TO-220 SEFP12N08 12.0 75 3.0 1200
80 0.25 6.0 TO-3 * | SEFM12N08 12.0 75 3.0 1200
80 0.1 8.0 SOT-93 SGSP462 16.0 125 4.5 1200
80 0.1 8.0 TO-220 SGSP362 16.0 100 4.5 1200
80 0.1 8.0 TO-3 SGSP562 - 16.0 125 4.5 1200
80 0.075 12.5 SOT-93 SEFH25N08 25.0 150 5.0 2200
80 0.075 12.5 TO-3 SEFM25N08 25.0 150 5.0 2200
80 0.05 15.0 SOT-93 SGSP472 30.0 150 9.0 2200
80 0.05 15.0 TO-3 SGSP572 30.0 150 9.0 2200
100 1.4 0.75 SOT-82 SGSP201 1.5 18 0.5 125
100 1.4 0.75 TO-220 SGSP301 1.5 18 0.5 125
100 1.4 0.75 TO-39 SGSP101 1.5 15 0.5 '125
100 0.8 2.0 TO-220 SEF512 3.5 20 1.0 250
100 0.6 2.0 TO-220 SEF510 4.0 20 1.0 250
100 0.45 25 SOT-82 SGSP251 5.0 40 1.5 250
100 0.45 2.5 TO-220 SGSP351 5.0 50 1.5 250
100 0.45 2.5 TO-39 SGSP151 5.0 15 1.5 250
100 0.4 4.0 TO-220 SEF522 7.0 40 1.5 480
100 0.4 4.0 TO-3 SEF122 7.0 40 1.5 480
100 0.4 3.0 TO-39 SEFF122 5.0 20 1.5 480
100 0.33 5.0 TO-220 SEFP10N10 10.0 75 2.5 480
100 0.33 5.0 TO-3 SEFM10N10 10.0 75 2.0 480
100 0.3 3.5 SOT-82 SGSP211 7.0 50 .20 480
100 0.3 4.0 TO-220 SEF520 8.0 40 1.5 480
100 0.3 3.5 TO-220 SGSP311 7.0 75 2.0 480
100 0.3 4.0 TO-3 SEF120 8.0 40 1.5 480
100 0.3 3.5 TO-3 SGSP511 7.0 75 2.0 480
100 0.3 3.0 TO-39 SEFF120 6.0 20 1.5 480
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@
Y R | 1p (max) P f Ciss(m
0| e | @ Package Tyee ") w || e
)
100.. | 0.3 25 | TO-39 | SGSP111 5.0 15 2.0 480
100 0.25 50 | T0-220 | BUZ72A 9.0 40 2.7 480
100 0.25 80 | TO-220 | SEF532 12.0 75 4.0 1200
100 0.25 6.0 | TO-220 | SEFP12N10 12.0 75 3.0 1200
100 0.25 80 | TO-3 SEF132 12.0 75 4.0 1200
100 0.25 6.0 | TO-3 SEFM12N10 12.0 75 3.0 1200
100 0.18 80 | TO-220 | SEF530 14.0 75 4.0 1200
100 (018 _ | 80 | TO-3 . | SEF130 140 | 75 4.0 1200
100 0.15 80 | SOT-93 | SGSP461 16.0 125 45 1200
100 0.15 80 | TO-220 | SGSP361 16.0 100 45 1200
100 0.15 80 | TO-3 .SGSP561 16.0 125 45 1200
100 0.1 150 | TO-220 | SEF542 24.0 125 5.0 1600
100 0.11 15.0 | TO-3 SEF142 24.0 125 6.0 2200
100 0.085 15.0 TO-3 SEF140 27.0 125 6.0 2200
100 0.08 200 | TO-3 SEF152 33.0 150 9.0 2200
100 0.075 125 | SOT-93 | SEFH25N10 25.0 150 5.0 2200
100 | 0.075 | 150 | SOT-93 | 8GSP471 | 30.0 150 | 9.0 2200
100 0.075 12.5 TO-3 SEFM25N10 25.0 150 5.0 2200
71000 [0.075 " | 15.0 TO-3 | sGSP571 ~ | 300 | 150 9.0 2200
100 0.055 200 | TO-3 SEF150 40.0 150 9.0 2200
150 1.2 25 | TO-220 | SEF623 4.0 40 1.3 500
150 1.2 25 | TO-3 . | SEF223 4.0 40 1.3 500
150 0.8 25 TO-220 | SEF621 5.0 40 1.3 500
150 0.8 25 | TO-3 SEF221 5.0 40 1.3 500
150 0.6 5.0 | TO-220 | SEF633 8,0 75 3.0 1200
150 0.6 50 | TO-3 SEF233 8.0 75 3.0 1200
150 0.4 50 | TO-220 | SEF631 9.0 75 3.0 1200
150 0.4 50 | TO-3 SEF231 9.0 75 3:0 1200
150 0.22 100 | TO-3 SEF243 16.0 125 6.0 2200
150 0.18 100 | TO-3 SEF241 18.0 125 6.0 2200
180 1.0 25 | TO-220 | SEFP5N18 5.0 75 15 500
180 1.0 25 | TO-3 SEFM5N18 5.0 75 15 500
180 0.4 40 | TO-220 | SEFP8N18 8.0 75 3.0 1200
180 0.4 40 | TO-3 SEFM8N18 8.0 75 3.0 1200
180 0.16 7.5 SOT-93 | SEFH15N18 15.0 150 4.0 2500
180 0.16 75 | TO-3 SEFM15N18 15.0 150 4.0 2500
200 1.2 25 | TO-220 | SEF622 4.0 40 1.3 500
200 1.2 25 | TO-3 SEF222 4.0 40 1.3 500
200 1.0 25 | TO-220 | SEFP5N20 5.0 75 1.5 500
200 1.0 25 | TO-3 SEFM5N20 5.0 75 1.5 500
200 0.8 25 TO-220 | SEF620 5.0 40 1.3 500
200 0.8 25 TO-3 SEF220 5.0 40 1.3 500
200771075 | T30 | SOT-82 | SGSP217 60 | 50 15 500
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@
v R | Ip(max) Ptot gfs(min) | Ciss(max
C | ) Package Tyee (A) w) R It
Q)
200 0.75 3.0 TO-220 SGSP317 6.0 75 1.5 500
200 0.75 3.0 TO-3 SGSP517 6.0 75 1.5 500
200 0.75 2.0 TO-39 SGSP117 4.0 15 1.5 500
200 0.6 5.0 TO-220 SEF632 8.0 75 3.0 1200
200 0.6 5.0 TO-3 SEF232 8.0 75 3.0 1200
200 0.4 5.0 TO-220 SEF630 9.0 - 75 3.0 1200
200 0.4 4.0 TO-220 SEFP8N20 8.0 75 3.0 1200
200 0.4 5.0 TO-3 SEF230 9.0 75 3.0 1200
200 0.4 4.0 TO-3 SEFM8N20 8.0 75 3.0 1200
200 0.33 5.0 SOT-93 SGSP467 10.0 100 3.0 1200
200 0.33 5.0 TO-220 SGSP367 10.0 100 3.0 1200
200 0.33 5.0 TO-3 SGSP567 10.0 125 3.0 1200
200 0.22 10.0 TO-3 SEF242 16.0 125 6.0 2200
200 0.18 10.0 TO-3 SEF240 18.0 125 6.0 2200
200 0.17 10.0 SOT-93 SGSP477 20.0 150 8.0 2200
200 0.17 10.0 TO-3 SGSP577 20.0 150 8.0 2200
200 0.16 7.5 SOT-93 SEFH15N20 15.0 150 4.0 2500
200 0.16 7.5 TO-3 SEFM15N20 15.0 150 4.0 2500
250 1.2 3.0 SOT-82 SGSP216 6.0 50 1.5 500
250 1.2 3.0 TO-220 SGSP316 6.0 75 1.5 500
250 1.2 3.0 TO-3 SGSP516 6.0 75 1.5 500
250 1.2 - 2.0 TO-39 SGSP116 4.0 15 1.5 500
250 0.45 5.0 SOT-93 SGSP463 10.0 100 3.0 1200
250 0.45 5.0 TO-220 SGSP363 10.0 100 3.0 1200
250 0.45 5.0 TO-3 SGSP563 10.0 125 3.0 1200
250 0.22 10.0 SOT-93 SGSP473 20.0 150 8.0 2200
250 0.22 10.0 TO-3 SGSP573 20.0 150 8.0 2200
350 20.0 0.3 SOT-82 SGSP242 0.6 18 0.2 105
350 20.0 0.3 TO-220 SGSP342 0.6 18 0.2 105
350 20.0 0.3 TO-39 SGSP142 0.6 15 0.2 105
350 5.0 0.75 SOT-82 SGSP256 1.5 40 0.85 - 250
350 5.0 0.8 TO-220 SEF713 1.3 20 0.5 450
350 5.0 0.75 TO-220 SGSP356 1.5 50 0.85 250
350 5.0 0.75 TO-39 SGSP156 1.5 15 0.85 250
350 3.6 0.8 TO-220 SEF711 1.5 20 0.5 450
350 3.3 1.5 TO-220 SEFP3N35 3.0 75 0.75 450
350 3.3 1.5 TO-3 SEFM3N35 3.0 75 0.75 450
350 2.5 1.5 SOT-82 SGSP232 3.0 50 1.5 450
350 2.5 1.5 TO-220 SEF723 2.5 40 1.0 1000
350 2.5 1.5 TO-220 SGSP332 3.0 75 1.5 450
350 2.5 1.5 TO-3 SEF323 2.5 40 1.0 1000
350 2.5 1.5 TO-3 SGSP532 3.0 75 1.5 450
350 2.5 1.5 TO-39 SGSP132 3.0 15 1.5 450
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@
v RD 1 I1p (max) P Ci
O oo | @ Package Type o) I e
()
350 2.0 2.5 | TO-220 | SEFP5N35 5.0 75 | 20 1000
350 1.8 15 | TO-220 | SEF721 3.0 40 1.0 1000
350 1.8 15 | TO-3 SEF321 3.0 40 1.0 1000
350 15 30 | TO-220 | SEF733 45 75 | 3.0 1000
350 1.5 30 | TO-3 SEF333 4.5 75 | 30 | 1000
350 1.0 30 | SOT-93 | SGSP466 6.0 125 | 3.0 1000
350 1.0 30 | TO-220 | SEF731 5.5 75 | 3.0 1000
350 1.0 30 | TO-220 | SGSP366 6.0 100 | 3.0 1000
350 1.0 30 | 703 SEF331 5.5 75 | 30 1000
350 1.0 25 | TO-3 SEFMSN35 5.0 75 | 20 1000
350, 1.0 30 | TO-3 SGSP566 6.0 125 | 3.0 1000
350 0.8 40 | SOT-93 | SEFH8N35 8.0 150 | 3.0 2100
350 0.8 50 | TO-3 SEF343 8.0 125 | 4.0 2100
350 0.8 40 | TO-3 SEFM8N35 8.0 150 | 3.0 2100
350 055 | 6.0 | SOT-93 | SGSP476 12,0 150 | 6.0 2100
350 055 | 50 | TO-3 SEF341 10.0 125 | 4.0 2100
350 055 | 60 | TO3 SGSP576 12.0 150 | 6.0 2100
400 20.0 03 | soT-82 | sGSP241 0.6 18 | 02 105
400 20.0 0.3 | TO-220 | SGSP341 0.6 75 | 02 105
400 20.0 03 | TO-39 | SGSP141 0.6 15 | 02 105
400 5.0 .75 | SOT-82 | SGSP255 15 a0 | 085 250
400 5.0 0.75 | TO-220 | SGSP355 1.5 50 | 0.85 250
400 5.0 0.75 | TO-39 | SGSP155 15 15 | 085 250
400 5.0 0.8 | TO-220 | SEF712 1.3 20 | 05 450
400 36 08 | TO-220 | SEF710 1.5 20 | 05 450
400 3.3 15 | TO-220 | SEFP3N40 3.0 75 | 075 450
400 33 15 | TO-3 SEFM3N40 3.0 75 | 075 450
400 2.5 15 | SOT-82 | SGSP231 3.0 50 15 450
400 2.5 15 | TO-220 | BUZ76A 2.6 a0 | 20 450
400 2.5 15 | TO-220 | SEF722 2.5 40 1.0 1000
400 2.5 1.5 | TO-220 | SGSP331 3.0 75 15 450
400 2.5 15 | TO3 SEF322 2.5 40 1.0 1000
400 2.5 15 | TO-3 SGSP531 3.0 75 15 450
400 2.5 15 | TO-39 | SGSP131 3.0 15 15 450
400 1.8 15 | TO-220 | BUZ76 3.0 a0 | 20 450
400 1.8 16 | TO-220 | SEF720 3.0 40 1.0 1000
400 1.8 15 | TO-3 SEF320 3.0 40 1.0 1000
400 15 30 | TO-220 | SEF732 45 75 | 3.0 1000
400 15 30 | TO-3 SEF332 4.5 75 | 3.0 1000
400 1.0 3.0 | SOT-93 | SGSP465 6.0 125 | 3.0 1000
400 1.0 30 | TO-220 | SEF730 5.5 75 | 3.0 1000
400 1.0 265 | TO-220 | SEFP5N4O 5.0 75 | 20 1000
400 1.0 30 | TO-220 | SGSP365 6.0 100 | 3.0 1000
400 1.0 30 | TO3 SEF330 5.5 75 | 3.0 1000
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@

\ R 1 Ip (max) Ptot gfs(min) | Ciss(max

GO | e Y Package Type (Al w) N
(£2)

400 1.0 2.5 TO-3 SEFM5N40 5.0 75 2.0 1000
400 1.0 3.0 TO-3 SGSP565 6.0 125 3.0 1000
400 0.8 5.0 TO-3 SEF342 8.0 125 4.0 2100
400 0.55 4.0 SOT-93 SEFH8N40 8.0 150 3.0 2100
400 0.55 6.0 SOT-93 SGSP475 12.0 150 6.0 2100
400 0.55 5.0 TO-3 SEF340 10.0 125 4.0 2100
400 0.55 4.0 TO-3 SEFM8N40 8.0 150 3.0 2100
400 0.55 6.0 TO-3 SGSP575 12.0 150 6.0 2100
450 20.0 0.3 SOT-82 SGSP240 0.6 18 0.2 105
450 20.0 0.3 TO-220 SGSP340 0.6 18 0.2 105
450 20.0 0.3 TO-39 SGSP140 0.6 15 0.2 105
450 6.5 0.75 SOT-82 SGSP254 1.5 40 0.85 250
450 6.5 0.75 T0-220 SGSP354 1.6 50 0.85 250
450 6.5 0.75 TO-39 SGSP154 1.5 15 0.85 250
450 4.0 1.0 TO-220 SEF823 2.0 40 1.0 800
450 4.0 1.0 TO-220 SEFP2N45 2.0 75 1.0 500
450 4.0 1.0 TO-3 SEF423 2.0 40 1.0 800
450 4.0 1.0 TO-3 SEFM2N45 4.0 75 1.0 500
450 3.0 1.5 SOT-82 SGSP230 3.0 50 1.5 450 °
450 3.0 1.0 TO-220 SEF821 2.5 40 1.0 800
450 - 3.0 1.5 TO-220 SGSP330 3.0 75 15 450
450 3.0 1.0 TO-3 SEF421 2.5 40 1.0 800
450 3.0 1.5 TO-3 SGSP530 3.0 75 1.5 450
450 3.0 1.5 TO-39 SGSP130 3.0 15 1.5 450
450 2.0 2.5 TO-220 SEF833 4.0 75 2.5 1200
450 2.0 2.5 TO-3 SEF433 4.0 75 2.5 1200
450 1.5 3.0 SOT-93 SGSP464 . 6.0 125 3.0 © 1000
450 1.5 25 TO-220 SEF830 4.5 75 . 2.5 1200
450 1.5 2.5 TO-220 SEF831 4.5 75 2.5 1200
450 1.5 2.0 TO-220 SEFP4N45 4.0 75 1.5 1000
450 1.5 3.0 TO-220 SGSP364 6.0 100 3.0 1000°
450 1.5 2.5 TO-3 SEF431 4.5 75 2.5 1200
450 1.5 2.0 TO-3 SEFM4N45 4.0 75 1.5 1000
450 1.5 3.0 TO-3 SGSP564 6.0 125 3.0 © 1000 -
'450 1.1 4.0 TO-3 SEF443 7.0 125 4.0 2100
450 0.85 4.0 TO-3 SEF441 8.0 125 4.0 2100
450 0.8 35 SOT-93 SEFH7N45 7.0 150 2.0 2100
450 0.7 6.0 SOT-93 SGSP474 12.0 150 6.0 T 2100
450 0.8 3.5 TO-3 SEFM7N45 7.0 150 2.0 2100
450 0.7 6.0 TO-3 SGSP574 12.0 150" 6.0° 21000
500 40.0 0.3 SOT-82 SGSP249 0.5 18 0.18 95
500 40.0 0.3 TO-220 SGSP349 0.5 18 0.18 95
500 40.0 0.3 TO-39 SGSP149 0.5 15 0.18 95
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N-CHANNEL POWER MOS TRANSISTORS

VERY FAST SWITCHING AND/OR EASY DRIVING (continued)

@

v R 1 Ip (max) Ptot fs (min Ciss (max

CO ] o ) Package Type (A) w | S e
(2)

500 8.5 0.6 SOT-82 SGSP239 1.2 40 0.65 220
500 8.5 0.6 TO-220 SGSP339 1.2 50 0.65 220
500 8.5 0.6 TO-39 SGSP139 1.2 15 0.65 220
500 4.0 1.0 TO-220 SEF822 2.0 40 1.0 800
500 4.0 1.0 TO-3 SEF422 2.0 40 1.0 800
500 3.8 1.0 SOT-82 SGSP219 2.0 50 1.2 380
500 3.8 1.0 TO-220 SGSP319 2.0 75 1.2 380
500 3.8 1.0 TO-3 SGSP519 2.0 75 1.2 380
500 3.8 1.0 TO-39 SGSP119 2.0 15 1.2 380
500 3.0 1.0 TO-220 SEF820 2.5 40 1.0 800
500 3.0 1.0 TO-3 SEF420 2.5 40 1.0 800
500 2.0 2.5 TO-220 SEF832 4.0 75 2.5 1200
500 2.0 2.5 TO-3 SEF432 4.0 75 2.5 1200
500 1.5 2.5 SOT-93 SGSP469 5.0 125 3.0 800
500 1.5 2.5 TO-220 SGSP369 5.0 100 3.0 800
500 1.5 2.5 TO-3 SGSP569 5.0 125 3.0 800
500 1.5 2.0 TO-220 SEFP4N50 4.0 75 1.5 1200
500 1.5 2.5 TO-3 SEF430 4.5 75 2.5 1200

' 500 1.5 2.0 TO-3 SEFM4N50 4.0 75 1.5 1200
500 1.1 4.0 TO-3 SEF442 7.0 125 4.0 2100
500 0.85 4.0 TO-3 SEF440 8.0 125 4.0 2100
500 0.8 3.5 SOT-93 SEFH7NS50 7.0 150 2.0 1900
500 0.8 3.5 TO-3 SEFM7N50 7.0 150 2.0 1900
500 0.7 5.0 SOT-93 SGSP479 10.0 150 5.0 1900
500 0.7 5.0 TO-3 SGSP579 10.0 150 5.0 1900
550 40.0 0.3 SOT-82 SGSP248 0.5 18 0.18 95
550 40.0 0.3 TO-220 SGSP348 0.5 18 0.18 95
550 40.0 0.3 TO-39 SGSP148 0.5 15 0.18 95
550 11.0 0.6 SOT-82 SGSP238 1.2 40 0.65 220
550 11.0 0.6 TO-220 SGSP338 1.2 50 0.65 220
550 11.0 0.6 TO-39 SGSP138 1.2 15 0.65 220
550 4.5 1.0 SOT-82 SGSP218 2.0 50 1.2 380
550 4.5 1.0 TO-220 SGSP318 2.0 75 1.2 380
550 4.5 1.0 TO-3 SGSP518 2.0 75 1.2 380
550 4.5 1.0 TO-39 SGSP118 2.0 15 1.2 380
550 25 2.5 SOT-93 SGSP468 5.0 125 3.0 800
550 2.5 1.5 TO-220 SEFP3N55 3.0 75 1.5 1200
550 25 25 TO-220 SGSP368 5.0 100 3.0 800
550 2.5 1.5 TO-3 SEFM3N55 2.5 75 1.5 1600
550 2.5 2.5 T0-3 SGSP568 5.0 125 3.0 800
550 1.5 3.0 SOT-93 SEFH6N55 6.0 150 2.0 1900
550 1.5 3.0 TO-3 SEFM6N55 6.0 - 150 2.0 1900
550 1.0 5.0 SOT-93 SGSP478 10.0 150 5.0 1900
550 1.0 5.0 TO-3 SGSP578 10.0 150 5.0 1900
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SHORTFORM CATALOGUE (Sorted by part number)

R g C,
. V, Iy (MAX) DS(on) I P, fs ISs
Device (BRIDSS D max b tot min max Package
v A o ¢ @ w) (v) (2] ¢
SGSP101 100 15 1.4 0.75 15 0.5 125 [TO-39
SGSP102 80 15 14 0.75 15 0.5 125 (TO-39
SGSP111 100 5 0.3 2.5 15 2 480 |TO-39
SGSP112 80 5 0.3 25 15 2 480 |TO-39
SGSP116 250 4 1.2 2 15 1.5 500 |TO-39
SGSP117 200 4 0.75 2 15 1.5 500 ([TO-39
SGSP118 550 2 45 1 15 1.2 380 |TO-39
SGSP119 500 2 3.8 1 15 1.2 380 |TO-39
SGSP121 60 7 0.13 3.5 15 25 550 |TO-39
SGSP122 50 7 0.13 3.5 15 2.5 550 |TO-39
SGSP130 450 3 3 1.5 15 15 450 |TO-39
SGSP131 400 3 2.5 1.5 15 15 450 |TO-39
SGSP132 350 3 25 1.5 15 1.5 450 |TO-39
SGSP138 550 1.2 11 0.6 15 0.65 220 |TO-39
SGSP139 500 1.2 8.5 0.6 15 0.65 220 |TO-39
SGSP140 450 0.6 20 0.3 15 0.2 105 |TO-39
SGSP141 400 0.6 20 0.3 15 0.2 105 |TO-39
SGSP142 350 0.6 20 0.3 15 0.2 105 |TO-39
SGSP148 550 0.5 40 0.3 15 0.18 95 |TO-39
SGSP149 500 0.5 40 0.3 15 0.18 95 [TO-39
SGSP151 100 5 0.45 25 15 1.5 250 |TO-39
SGSP152 80 5 0.45 2.5 15 1.5 250 |TO-39
SGSP154 450 1.5 6.5 0.75 15 0.85 250 |TO-39
SGSP155 400 15 5 0.75 15 0.85 250 |TO-39
SGSP156 350 1.5 5 . 0.75 15 0.85 250 |TO-39
SGSP157 60 5 0.3 3.5 15 15 270 |TO-39
SGSP158 50 5 0.3 35 15 1.5 270 |TO-39
SGSP201 100 15 1.4 0.75 18 0.5 125 |SOT-82
SGSP202 80 1.5 1.4 0.75 18 0.5 125 [SOT-82
SGSP211 100 7 0.3 3.5 50 2 480 |SOT-82
SGSP212 80 7 0.3 3.5 50 2 480 |SOT-82
SGSP216 250 6 1.2 3 50 1.5 500 |SOT-82
SGSP217 200 6 0.75 3 50 1.5 500 |SOT-82
SGSP218 550 2 4.5 1 50 1.2 380 |SOT-82
SGSP219 500 2 3.8 1 50 1.2 380 |SOT-82
SGSP221 60 10 0.13 5 50 3 550 |SOT-82
SGSP222 50 10 0.13 5 50 3 550 |[SOT-82
SGSP230 450 3 3 1.5 50 1.5 450 |SOT-82
SGSP231 400 3 25 15 50 15 450 |SOT-82
SGSP232 350 3 2.5 1.5 50 1.5 450 |SOT-82
SGSP238 550 1.2 1 0.6 40 0.65 . 220 ([SOT-82
SGSP239 500 1.2 8.5 0.6 40 0.65 220 |SOT-82
SGSP240 450 0.6 20 0.3 18 0.2 105 |SOT-82
SGSP241 400 0.6 20 0.3 18 0.2 105 |SOT-82
SGSP242 350 0.6 20 0.3 18 0.2 105 [SOT-82
SGSP248 550 0.5 40 0.3 18 0.18 95 |SOT-82
SGSP249 500 0.5 40 0.3 18 0.18 95 |[SOT-82
SGSP251 100 5 0.45 25 40 15 250 |SOT-82
SGSP252 80 5 0.45 25 40 1.5 250 |SOT-82
SGSP254 450 1.5 6.5 0.75 40 0.85 250 |SOT-82
SGSP255 400 1.5 5 0.75 40 0.85 250 |SOT-82
SGSP256 350 1.5 5 0.75 40 0.85 250 |SOT-82
SGSP257 60 7 0.3 3.5 40 1.5 270 |SOT-82
SGSP258 50 7 0.3 3.5 40 1.5 270 |SOT-82
SGSP301 100" 1.5 1.4 0.75 18 0.5 1256 |TO-220
SGSP302 80 1.5 14 0.75 18 0.5 125 |TO-220
SGSP311 100 7 0.3 3.5 75 2 480 |TO-220
SGSP312 80 7 0.3 3.5 75 2 480 |TO-220
SGSP316 250 6 1.2 3 75 1.5 500 TO-220
SGSP317 200 6 0.75 3 75 1.5 500 TO-220




SHORTFORM CATALOGUE (Sorted by part number)

Device V(BF\‘}DSS o (XAX) er?n%;") IR Proy r%(ﬁ\ g]lg’s( Package
(@ @ w) © (°F)

SGSP318 550 2 4.5 1 75 1.2 380 |TO-220
SGSP319 500 2 . 3.8 1 75 1.2 380 |TO-220
SGSP321 60 10 0.13 5 75 3 550 |TO-220
SGSP322 50 10 0.13 5 75 3 550 |TO-220
SGSP330 450 3 3 1.5 75 1.5 450 TO-220
SGSP331 400 3 2.5 1.5 75 1.5 450 |TO-220
SGSP332 350 3 2.5 1.5 75 15 450 TO-220
SGSP338 550 1.2 1 0.6 50 0.65 220 |TO-220
SGSP339 500 1.2 8.5 0.6 50 0.65 220 |TO-220
SGSP340 450 0.6 20 0.3 18 0.2 105 |TO-220
SGSP341 400 0.6 20 0.3 75 0.2 105 |TO-220
SGSP342 350 0.6 20 0.3 18 0.2 105 |TO-220
SGSP348 550 0.6 40 0.3 18 0.18 95 |TO-220
SGSP349 500 0.5 40 0.3 18 0.18 95 |TO-220
SGSP351 100 5 0.45 2.5 50 1.5 250 |TO-220
SGSP352 80 5 0.45 25 50 15 250 |TO-220
SGSP354 450 1.5 6.5 0.75 50 0.85 250 |TO-220
SGSP355 400 1.5 5 0.75 50 0.85 250 |TO-220
SGSP356 350 1.5 5 0.75 50 0.85 250 |TO-220
SGSP357 60 7 0.3 3.5 50 1.5 270 TO-220
SGSP358 50 7 0.3 3.5 50 1.5 270 |[TO-220
SGSP361 100 16 0.15 8 100 4.5 1200 |TO-220
SGSP362 80 16 0.1 8 100 4.5 1200 TO-220
SGSP363 250 10 0.45 5 100 3 1200 |[TO-220
SGSP364 450 6 1.5 3 100 3 1000 |TO-220
SGSP365 400 6 1 3 100 3 1000 TO-220
SGSP366 350 6 1 3 100 3 1000 TO-220
SGSP367 200 10 0.33 5 100 3 1200 ([TO-220
SGSP368 550 5 2.5 2.5 100 3 1000 (TO-220
SGSP369 500 5 1.5 2.5 100 3 1000 TO-220
SGSP381 60 24 0.06 12 100 5 1400 (TO-220
SGSP382 50 24 0.06 12 100 5 1400 |TO-220
SGSP421 60 10 0.13 5 75 3 550 |SOT-93°
SGSP422 50 10 0.13 5 75 3 550 |SOT-93*
SGSP461 100 16 0.15 8 125 45 1200 |SOT-93°
SGSP462 80 16 0.1 8 125 45 1200 ([SOT-93°
SGSP463 250 10 0.45 5 100 3 1200 SOT-93*
SGSP464 450 6 1.5 3 125 3 1000 [SOT-93°
SGSP465 400 6 1 3 125 3 1000 |[SOT-93°
SGSP466 350 6 1 3 125 3 1000 |SOT-93°
SGSP467 200 10 0.33 5 100 3 1200 (SOT-93°
SGSP468 550 5 25 25 125 3 1000 |[SOT-93*
SGSP469 500 5 15 2.5 125 3 1000 |[SOT-93°*
SGSP471 100 30 0.075 15 150 9 2200 |SOT-93°
SGSP472 80 30 0.05 15 150 9 2200 |SOT-93°*
SGSP473 250 20 0.22 10 150 8 2200 |SOT-93°
SGSP474 450 12 0.7 6 150 6 2100 SOT-93°*
SGSP475 400 12 0.55 6 150 6 2100 SOT-93°*
SGSP476 350 12 0.55 6 150 6 2100 |SOT-93°*
SGSP477 200 20 0.17 10 150 8 2200 SOT-93°*
SGSP478 550 10 1 5 150 5 1900 |[SOT-93*
SGSP479 500 10 0.7 5 150 5 1900 |[SOT-93°
SGSP481 60 24 0.06 12 125 5 1400 |SOT-93°
SGSP482 50 24 0.06 12 125 5 1400 [SOT-93°
SGSP491 60 40 0.05 20 150 10 2400 |[SOT-93°
SGSP492 50 40 0.033 20 150 10 2400 |SOT-93°*
SGSP511 100 7 0.3 3.5 75 2 480 |TO-3
SGSP512 80 7 0.3 3.5 75 2 480 |TO-3
SGSP516 250 6 1.2 3 75 1.5 500 TO-3
SGSP517 200 6 0.75 3 75 1.5 500 TO-3

(*) JEDEC number: TO-218



SHORTFORM CATALOGUE (Sorted by part number)

R g C
V, 15 (MAX) DS(on) ! P, s ISS
Device (BRIDSS D max o tot min max Package
v A m [ ® w ) ?
SGSP518 550 2 45 1 75 1.2 380 |TO-3
SGSP519 500 2 3.8 1 75 1.2 380 |TO-3
SGSP521 60 10 0.13 5 75 3 550 |TO-3
SGSP522 50 10 0.13 5 75 3 550 |TO-3
SGSP530 450 3 3 1.5 75 1.5 450 |TO-3
SGSP531 400 3 2.5 15 75 15 450 |[TO-3
SGSP532 350 3 2.5 1.5 75 1.5 450 ({TO-3
SGSP561 100 16 0.15 8 125 4.5 1200 (TO-3
SGSP562 80 16 0.1 8 125 4.5 1200 |[TO-3
SGSP563 250 10 0.45 5 125 3 1200 |TO-3
SGSP564 450 6 1.5 3 125 3 1000 (TO-3
SGSP565 400 6 1 3 125 3 1000 |TO-3
SGSP566 350 6 1 3 125 3 1000 (TO-3
SGSP567 200 10 0.33 5 125 3 1200 |TO-3
SGSP568 550 5 2.5 2.5 125 3 1000 |TO-3
SGSP569 500 5 1.5 2.5 t 125 3 1000 |[TO-3
SESP571 100 30 0.075 15 150 9 2200 |TO-3
SGSP572 80 30 0.05 15 150 9 2200 |TO-3
SGSP573 250 20 0.22 10 150 8 2200 |TO-3
SGSP574 450 12 0.7 6 150 6 2100 |TO-3
SGSP575 400 12 0.55 6 150 6 2100 |TO-3
SGSP576 350 12 0.55 6 150 6 2100 |TO-3
SGSP577 200 20 0.17 10 150 8 2200 |TO-3
SGSP578 550 10 1 5 150 5 1900 |TO-3
SGSP579 500 10 0.7 5 150 5 1900 [TO-3
SGSP581 60 24 0.06 12 125 5 1400 |TO-3
SGSP582 50 24 0.06 12 125 5 1400 (TO-3
SGSP591 60 40 0.05 20 150 10 2400 |TO-3
SGSP592 50 40 0.033 20 150 10 2400 |TO-3
BUZ10 50 12 0.1 6 75 3 550 |TO-220
BUZ10A 50 12 0.12 6 75 3 550 |TO-220
BUZ71 50 12 0.1 6 40 3 550 |TO-220
BUZ71A 50 12 0.12 6 40 3 550 |TO-220
BUZ72A 100 9 0.25 5 40 27 480 |TO-220
BUZ76 400 3 1.8 1.5 40 2 450 |TO-220
BUZ76A 400 2.6 2.5 1.5 40 2 450 (TO-220
SEF120 100 8 0.3 4 40 1.5 480 |TO-3
SEF121 60 8 0.3 4 40 1.5 480 |TO-3
SEF122 100 7 0.4 4 40 1.5 480 |TO-3
SEF123 60 7 0.4 4 40 1.5 480 (TO-3
SEF130 100 14 0.18 8 75 4 1200 |TO-3
SEF131 60 14 0.18 8 75 4 1200 |TO-3
SEF132 100 12 0.25 8 75 4 1200 (TO-3
SEF133 60 12 0.25 8 75 4 1200 (TO-3
SEF140 100 27 0.085 15 125 6 2200 |TO-3
SEF141 60 27 0.085 15 125 6 2200 |TO-3
SEF142 100 24 0.11 15 125 6 2200 |TO-3
SEF143 60 24 0.11 15 125 6 2200 |TO-3
SEF150 100 40 0.055 15 150 9 2200 |TO-3
SEF151 60 40 0.055 15 150 9 2200 |TO-3
SEF152 100 33 0.08 15 150 9 2200 |TO-3
SEF153 60 33 0.08 15 150 9 2200 |TO-3
SEF220 200 5 0.8 25 40 13 500 |(TO-3
SEF221 150 5 0.8 2.5 40 1.3 500 |TO-3
SEF222 200 4 1.2 2.5 40 1.3 500 |TO-3
SEF223 150 4 1.2 25 40 1.3 500 |TO-3
SEF230 200 9 0.4 5 75 3 1200 ([TO-3
SEF231 150 9 0.4 5 75 3 1200 |[TO-3
SEF232 200 9 0.6 5 75 3 1200 (TO-3
SEF233 150 8 0.6 5 75 3 1200 |[TO-3
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SHORTFORM CATALOGUE (Sorted by part number)

R g C,
V, 15 (MAX) DS(on) | P fs ISS
Device (BRIDSS D max @ D tot min max Package
v A @ @ w) ® (°F)
SEF240 200 18 0.18 10 125 6 2200 |TO-3
SEF241 150 18 0.18 10 125 6 2200 |TO-3
SEF242 200 16 022 .| 10 125 6 2200 |TO-3
SEF243 150 16 0.22 10 125 6 2200 |TO-3
SEF320 400 3 1.8 1.5 40 1 1000 |[TO-3
SEF321 350 3 1.8 1.5 40 1 1000 (TO-3
SEF322 400 25 2.5 1.5 40 1 1000 |[TO-3
SEF323 350 2.5 25 1.5 40 1 1000 |TO-3
SEF330 400 5.5 1 3 75 3 1000 (TO-3
SEF331 350 5.5 1 3 75 3 1000 |[TO-3
SEF332 400 4.5 15 3 75 3 1000 (TO-3
SEF333 350 4.5 15 3 75 3 1000 (TO-3
SEF340 400 10 0.55 5 125 4 2100 |TO-3
SEF341 350 10 0.55 5 125 4 2100 |TO-3
SEF342 400 8 0.8 5 125 4 2100 |TO-3
SEF343 350 8 0.8 5 125 4 2100 |TO-3
SEF420 500 2.5 3 1 40 1 1000 |TO-3
SEF421 450 2.5 3 1 40 1 1000 (TO-3
SEF422 500 2 4 1 40 1 1000 |[TO-3
SEF423 450 2 4 1 40 1 1000 |[TO-3
SEF430 500 4.5 1.5 2.5 75 2.5 1200 |TO-3
SEF431 450 4.5 1.5 25 75 2.5 1200 |[TO-3
SEF432 500 4 2 25 75 25 1200 (TO-3
SEF433 450 4 2 2.5 75 25 1200 (TO-3
SEF440 500 8 0.85 4 125 4 2100 |TO-3
SEF441 450 8 0.85 4 125 4 2100 |TO-3
SEF442 500 7 1.1 4 125 4 2100 |TO-3
SEF443 450 7 1.1 4 125 4 2100 |TO-3
SEF510 100 4 0.6 2 20 1 250 |TO-220
SEF511 60 4 0.6 2 20 1 250 [TO-220
SEF512 100 3.5 0.8 2 20 1 250 |TO-220
SEF513 60 3.5 0.8 2 20 1 250 |TO-220
SEF520 100 8 0.3 4 40 1.5 480 |TO-220
SEF521 60 8 0.3 4 40 1.5 480 |TO-220
SEF522 100 7 0.4 4 40 1.5 480 |TO-220
SEF523 60 7 0.4 4 40 1.5 480 |TO-220
SEF530 100 14 0.18 8 75 4 1200 |TO-220
SEF531 60 14 0.18 5 75 3 1200 |[TO-220
SEF532 100 12 0.25 8 75 4 1200 |TO-220
SEF533 60 12 0.25 5 75 3 1200 |TO-220
SEF541 60 27 0.085 12 125 5 1600 |TO-220
SEF542 100 24 0.1 12 125 5 1600 |TO-220
SEF543 60 24 0.11 12 125 5 1600 |[TO-220
SEF620 200 5 0.8 2.5 40 1.3 500 (TO-220
SEF621 150 5 0.8 2.5 40 1.3 500 |TO-220
SEF622 200 4 1.2 25 - 40 1.3 500 |[TO-220
SEF623 150 4 1.2 25 40 1.3 500 |[TO-220
SEF630 200 9 0.4 5 75 3 1200 |[TO-220
SEF631 150 9 0.4 5 75 3 1200 |TO-220
SEF632 200 8 0.6 5 75 3 1200 |TO-220
SEF633 150 8 0.6 5 75 3 1200 |[TO-220
SEF710 400 1.5 3.6 0.8 20 0.5 450 |TO-220
SEF711 350 1.5 3.6 0.8 20 0.5 450 TO-220
SEF712 400 1.3 5 0.8 20 0.5 450 |TO-220
SEF713 350 1.3 5 0.8 20 0.5 450 |TO-220
SEF720 400 3 1.8 15 40 1 1000 |TO-220
SEF721 350 3 1.8 1.5 40 1 1000 [TO-220
SEF722 400 25 25 1.5 40 1 1000 |[TO-220
SEF723 350 2.5 25 15 40 1 1000 (TO-220
SEF730 400 5.5 1 3 75 3 1000 |TO-220
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SHORTFORM CATALOGUE (Sorted by part number)

R C,
Device V(BF\‘}DSS 'o (XAX) max” 'R Prot rﬁﬁu m'gg Package
) ® W) © [5)
SEF731 350 5.5 1 3 75 3 1000 |TO-220
SEF732 400 4.5 1.5 3 75 3 1000 TO-220
SEF733 350 4.5 15 3 75 3 1000 TO-220
SEF820 500 2.5 3 1 40 1 1000 |[TO-220
SEF821 450 2.5 3 1 40 1 1000 TO-220
SEF822 500 2 4 1 40 1 1000 |TO-220
SEF823 450 2 4 1 40 1 1000 (TO-220
SEF830 450 4.5 1.5 25 75 25 1200 ([TO-220
SEF831 450 4.5 15 25 75 25 1200 [TO-220
SEF832 500 4 2 25 75 25 1200 [TO-220
SEF833 450 4 2 25 75 2.5 1200 TO-220
SEFF120 100 6 0.3 3 20 1.5 480 |TO-39
SEFF121 60 6 0.3 3 20 1.5 480 TO-39
SEFF122 100 5 0.4 3 20 15 480 |TO-39
SEFF123 60 5 0.4 3 20 1.5 480 |TO-39
SEFH6N55 550 6 15 3 150 2 1900 |[SOT-93°
SEFH7N45 450 7 0.8 3.5 150 2 2100 |SOT-93°*
SEFH7N50 500 7 0.8 3.5 150 2 1900 |[SOT-93*
SEFHBN35 350 8 0.8 4 150 3 2100 |SOT-93°
SEFH8N40 400 8 0.55 4 150 3 2100 |SOT-93°
SEFH15N18 180 15 0.16 7.5 150 4 2500 [(SOT-93°
SEFH15N20 200 15 0.16 7.5 150 4 2500 |SOT-93°
SEFH25N08 80 25 0.075 12.5 150 5 2200 SOT-93°
SEFH25N10 100 25 0.075 125 150 5 2200 SOT-93°
SEFH35N05 50 35 0.055 17.5 150 8 2500 SOT-93°
SEFH35N06 60 35 0.055 17.5 150 8 2500 SOT-93°
SEFM2N45 450 4 4 1 75 1 500 |TO-3
SEFM3N35 350 3 3.3 1.5 75 0.75 450 |TO-3
SEFM3N40 400 3 3.3 1.5 75 0.75 450 |(TO-3
SEFM3N55 550 2.5 25 1.5 75 1.5 1600 [TO-3
SEFM4N45 450 4 1.5 2 75 15 1000 (TO-3
SEFM4N50 50 4 1.5 2 75 15 1200 (TO-3
SEFM5N18 180 5 1 2.5 75 1.5 500 TO-3
SEFM5N20 200 5 1 25 75 15 500 |TO-3
SEFM5N35 350 5 1 2.5 75 2 1000 TO-3
SEFM5N40 400 5 1 2.5 75 2 1000 TO-3
SEFM6N55 550 6 1.5 3 150 2 1900 TO-3
SEFM7N45 450 7 0.8 3.5 150 2 2100 (TO-3
SEFM7N50 500 7 0.8 3.5 150 2 1900 |TO-3
SEFM8N18 180 8 0.4 4 75 3 1200 (TO-3
SEFM8N20 200 8 0.4 4 75 3 1200 |[TO-3
SEFM8N35 350 8 0.8 4 150 3 2100 |TO-3
SEFM8N40 400 8 0.55 4 150 3 2100 |TO-3
SEFM10NO5 50 10 0.28 5 75 25 550 |TO-3
SEFM10N06 60 10 0.28 5 75 2.5 550 |TO-3
SEFM10N08 80 10 0.33 5 75 25 480 |[TO-3
SEFM10N10 100 10 0.33 35 75 2 480 |TO-3
SEFM12N05 50 12 0.2 6 75 3 550 |TO-3
SEFM12N06 60 12 0.2 6 75 3 550 |TO-3
SEFM12N08 80 12 0.25 6 75 3 1200 TO-3
SEFM12N10 100 12 0.25 6 75 3 1200 (TO-3
SEFM15N05 50 15 0.16 7.5 75 3.5 550 |TO-3
SEFM15N06 60 15 0.16 7.5 75 3.5 550 |TO-3
SEFM15N18 180 15 0.16 75 150 4 2500 |TO-3
SEFM15N20 200 15 0.16 7.5 150 4 2500 |TO-3
SEFM25N05 50 25 0.08 , 125 100 5 1400 |TO-3
SEFM25N06 60 25 0.08 125 100 5 1400 |[TO-3
SEFM25N08 80 25 0.075 125 150 5 2200 TO-3
SEFM25N10 100 25 0.075 125 150 5 2200 |TO-3
SEFM35N05 50 35 0.055 17.5 150 8 2500 TO-3

(*) JEDEC number: TO-218



SHORTFORM CATALOGUE (Sorted by part number)

) v, 1 (MAX) Rosan) 1 P 95 Ciss
Device (BRIDSS D max D tot min max Package
v A @ @ w) () (0P ?

SEFM35N06 60 35 0.055 17.5 150 8 2500 TO-3

SEFP2N45 450 2 4 1 75 1 500 TO-220
SEFP3N35 350 3 3.3 1.5 75 0.75 450 TO-220
SEFP3N40 400 3 3.3 15 75 0.75 450 TO-220
SEFP3N55 550 3 2.5 1.5 75 1.5 1200 TO-220
SEFP4N45 450 4 1.5 2 75 15 1000 TO-220
SEFP4N50 500 4 1.5 2 75 1.5 1200 |[TO-220
SEFP5N05 50 5 0.6 2.5 ° 50 0.75 270 TO-220
SEFP5N06 60 5 0.6 2.5 50 0.75 270 TO-220
SEFP5N18 180 5 1 2.5 75 1.5 500 TO-220
SEFPSN20 200 5 1 2.5 75 1.5 500 TO-220
SEFP5N35 350 5 2 25 75 2 1000 TO-220
SEFP5N40 400 5 1 2.5 75 2 1000 TO-220
SEFP8N18 180 8 0.4 4 75 3 1200 TO-220
SEFP8N20 200 8 0.4 4 75 3 1200 TO-220
SEFP10N0O5 50 10 0.28 5 75 2.5 550 TO-220
SEFP10N06 60 10 0.28 5 75 2.5 550 TO-220
SEFP10N0O8 80 10 0.33 5 75 25 480 TO-220
SEFP10N10 100 10 0.33 5 75 25 480 TO-220
SEFP12N05 50 12 0.2 6 75 3 550 TO-220
SEFP12N06 60 12 0.2 6 75 3 550 TO-220
SEFP12N08 80 12 0.25 6 75 3 1200 TO-220
SEFP12N10 100 12 0.25 6 75 3 1200 TO-220
SEFP15N05 50 15 0.16 7.5 75 3.5 550 TO-220
SEFP15N06 60 15 0.16 7.5 75 3.5 550 TO-220
SEFP25N05 50 25 0.08 12.5 100 5 1400 TO-220
SEFP25N06 60 25 0.08 12.5 100 5 1400 TO-220




INDUSTRY TYPE VS. SGS POWER MOS CROSS REFERENCE AND SGS DESIGN IN TYPE

Industry SGS SGS Industry SGS SGS
Type Equivalent Design in Type Equivalent Design in
BUZ10 BUZ10 SGSP322 IRF221 SEF221 SGSP517
BUZ10A BUZ10A SGSP322 IRF222 SEF222 SGSP517
BUZ11 SGSP492 IRF223 SEF223 SGSP517
BUZ11A SGSP382 SGSP482 IRF230 SEF230 SGSP567
BUZ14 SGSP591 SGSP491 IRF231 SEF231 SGSP567
BUZ15 SGSP591 SGSP491 IRF232 SEF232 SGSP567
BUZ17 SGSP482 IRF233 SEF233 SGSP567
BUZ18 SGSP492 IRF240 SEF240 SGSP577
BUZ20 SGSP361 SGSP461 IRF241 SEF241 SGSP577
BUZ21 SGSP361 SGSP461 IRF242 SEF242 SGSP577
BUZ23 SGSP361 IRF243 SEF243 SGSP577
BUZ24 SGSP571 SGSP471 IRF320 SEF320 SGSP565
BUZ25 SGSP561 SGSP461 IRF321 SEF321 SGSP566
BUZ27 SGSP471 IRF322 SEF322 SGSP565
BUZ28 SGSP471 IRF323 SEF323 SGSP566
BUZ31 SGSP477 IRF330 SEF330 SGSP565
BUZ32 SGSP367 SGSP467 IRF331 SEF331 SGSP566
BUZ33 SGSP517 SGSP317 IRF332 SEF332 SGSP565
BUZ34 SGSP577 SGSP477 IRF333 SEF333 SGSP566
BUZ35 SGSP567 SGSP467 IRF340 SEF340 SGSP575
BUZ36 SGSP477 IRF341 SEF341 SGSP576
BUZ37 SGSP477 IRF342 SEF342 SGSP575
BUZ38 SGSP477 IRF343 SEF343 SGSP576
BUZ41A SGSP369 SGSP469 IRF352 SGSP575 SGSP475
BUZ42 SGSP569 SGSP469 IRF353 SGSP576 SGSP476
BUZ44A SGSP369 IRF420 SEF420 SGSP569
BUZ45 SGSP479 IRF421 SEF421 SGSP569
BUZ45A SGSP579 SGSP479 IRF422 SEF422 SGSP569
BUZ46 SGSP569 SGSP369 IRF423 SEF423 SGSP569
BUZ48 SGSP479 IRF430 SEF430 SGSP569
BUZ48A SGSP479 IRF431 SEF431 SGSP569
BUZ60 SGSP365 SGSP465 IRF432 SEF432 SGSP569
BUZ60B SGSP365 SGSP465 IRF433 SEF433 SGSP569
BUZ63 SGSP365 IRF440 SEF440 SGSP579
BUZ63B SGSP365 IRF441 SEF441 SGSP579
BUZ64 SGSP575 IRF442 SEF442 SGSP579
BUZ67 SGSP475 IRF443 SEF443 SGSP579
BUZ71 BUZ71 SGSP322 IRF451 SGSP574 SGSP474
BUZ71A BUZ71A SGSP322 IRF453 SGSP574 SGSP474
BUZ72A BUZ72A SGSP311 IRF510 SEF510 SGSP351
BUZ73A SGSP367 SGSP467 IRF511 SEF511 SGSP352
BUZ74 SGSP369 SGSP469 IRF512 SEF512 SGSP351
BUZ74A SGSP319 SGSP219 IRF513 SEF513 SGSP352
BUZ76 BUZ76 SGSP365 IRF520 SEF520 SGSP311
BUZ76A BUZ76A SGSP365 IRF521 SEF521 SGSP312
IRF120 SEF120 SGSP511 IRF522 SEF522 SGSP311
IRF121 SEF121 SGSP512 IRF523 SEF523 SGSP312
IRF122 SEF122 SGSP511 IRF530 SEF530 SGSP361
. IRF123 SEF123 SGSP512 IRF531 SEF531 SGSP562
IRF130 SEF130 SGSP561 IRF532 SEF532 SGSP361
IRF131 SEF131 SGSP562 IRF533 SEF533 SGSP562
IRF132 SEF132 SGSP561 IRF541 SEF541 SGSP381
IRF133 SEF133 SGSP562 IRF542 SEF542 SGSP361
IRF140 SEF140 SGSP571 IRF543 SEF543 SGSP362
IRF141 SEF141 SGSP581 IRF610 SGSP317 SGSP217
IRF142 SEF142 SGSP571 IRF611 SGSP317 SGSP217
IRF143 SEF143 SGSP581 IRF612 SGSP317 SGSP217
IRF150 SEF150 SGSP571 IRF613 SGSP317 SGSP217
IRF151 SEF151 SGSP572 IRF620 SEF620 SGSP317
IRF152 SEF152 SGSP571 IRF621 SEF621 SGSP317
IRF153 SEF153 SGSP572 IRF622 SEF622 SGSP317
IRF220 SEF220 SGSP517 IRF623 SEF623 SGSP317
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INDUSTRY TYPE VS. SGS POWER MOS CROSS REFERENCE AND SGS DESIGN IN TYPE

Industry SGS SGS Industry SGS SGS
Type Equivalent Design in Type Equivalent Design in
IRF630 SEF630 SGSP367 MTH20N12 SGSP477 SGSP461
IRF631 SEF631 SGSP367 MTH20N15 SGSP477 SGSP471
IRF632 SEF632 SGSP367 MTH25N08 SEFH25N08 SGSP472
IRF633 SEF633 SGSP367 MTH25N10 SEFH25N10 SGSP471
IRF640 SGSP477 MTH35N05 SEFH35N05 SGSP492
IRF641 SGSP477 MTH35N06 SEFH35N06 SGSP491
IRF642 SGSP477 MTM2N45 SEFM2N45 SGSP519
IRF643 SGSP477 MTM2N50 SGSP519 SGSP319
IRF710 SEF710 SGSP331 MTM3N35 SEFM3N35 SGSP332
IRF711 SEF711 SGSP332 MTM3N40 SEFM3N40 SGSP331
IRF712 SEF712 SGSP331 MTM4N45 SEFM4N45 SGSP464
IRF713 SEF713 SGSP332 MTM4N50 SEFM4N50 SGSP469
IRF720 SEF720 SGSP365 MTM5N18 SEFM5N18 SGSP517
IRF721 SEF721 SGSP366 MTM5N20 SEFM5N20 SGSP517
IRF722 SEF722 SGSP365 MTMS5N35 SEFM5N35 SGSP466
IRF723 SEF723 SGSP366 MTM5N40 SEFM5N40 SGSP465
IRF730 SEF730 SGSP365 MTM6N55 SEFM6N55 SGSP578
IRF731 SEF731 SGSP366 MTM7N12 SGSP517 SGSP217
IRF732 SEF732 SGSP365 MTM7N15 SGSP517 SGSP217
IRF733 SEF733 SGSP366 MTM7N18 SGSP517 SGSP317
IRF740 SGSP475 MTM7N20 SGSP517 SGSP317
IRF741 SGSP475 MTM7N45 SEFM7N45 SGSP474
IRF742 SGSP365 SGSP475 MTM7N50 SEFM7N50 SGSP479
IRF743 SGSP365 SGSP475 MTM8NO08 SGSP512 SGSP312
IRF820 SEF820 SGSP369 MTM8N10 SGSP511 SGSP311
IRF821 SEF821 SGSP369 MTM8N12 SGSP567 SGSP517
IRF822 SEF822 SGSP369 MTM8N15 SGSP567 SGSP367
IRF823 SEF823 SGSP369 MTMBN18 SEFM8N18 SGSP567
IRF830 SEF830 SGSP469 MTM8N20 SEFM8N20 SGSP567
IRF831 SEF831 SGSP364 MTMB8N35 SEFM8N35 SGSP576
IRF832 SEF832 SGSP369 MTMB8N40 SEFM8N40 SGSP575
IRF833 SEF833 SGSP369 MTM10N0S SEFM10NO05 SGSP422
IRF840 SGSP479 MTM10N06 SEFM10NO06 SGSP521
IRF841 SGSP474 MTM10N08 SEFM10N08 SGSP312
IRF842 SGSP369 SGSP479 MTM10N10 SEFM10N10 SGSP511
IRF843 SGSP364 SGSP474 MTM10N12 SGSP567 SGSP467
IRFF110 SGSP151 SGSP251 MTM10N15 SGSP567 SGSP467
IRFF111 SGSP152 SGSP252 MTM10N25 SGSP563 SGSP463
IRFF112 SGSP151 SGSP252 MTM12N05 MTM12N05 SGSP522
IRFF113 SGSP152 SGSP252 MTM12N06 SEFM12N06 SGSP521
IRFF120 SEFF120 SGSP111 MTM12N08 SEFM12N08 SGSP562
IRFF121 SEFF121 SGSP112 MTM12N10 SEFM12N10 SGSP561
IRFF122 SEFF122 SGSP111 MTM12N18 SGSP567 SGSP467
IRFF123 SEFF123 SGSP112 MTM12N20 SGSP567 SGSP467
IRFF130 SGSP361 MTM15N05 SEFM15N05 SGSP522
IRFF131 SGSP121 SGSP221 MTM15N06 SEFM15N06 SGSP521
IRFF132 SGSP111 SGSP361 MTM15N12 SGSP567
IRFF133 SGSP157 SGSP121 MTM15N15 SGSP567
MTA4N18 SGSP216 MTM15N18 SEFM15N18 SGSP477
MTA4N20 SGSP216 MTM15N20 SEFM15N20 SGSP477
MTAS5N12 SGSP217 MTM15N35 SGSP576 SGSP476
MTASN15 SGSP217 MTM15N40 SGSP575 SGSP475
MTAG6N08 SGSP212 MTM15N45 SGSP574 SGSP474
MTAG6N10 SGSP211 MTM15N50 SGSP579 SGSP479
MTA7NO6 SGSP257 MTM20N08 SGSP572 SGSP472
MTH6ENS55 SEFH6N55 SGSP478 MTM20N10 SGSP571 SGSP471
MTH7N45 SEFH7N45 SGSP474 MTM20N12 SGSP577 SGSP561
MTH7N50 SEFH7N50 SGSP479 MTM20N15 SGSP577 SGSP561
MTH8N35 SEFHBN35 SGSP476 MTM25N05 SEFM25N05 SGSP482
MTH8BN40 SEFH8N40 SGSP475 MTM25N06 SEFM25N06 SGSP481
MTH15N18 SEFH15N18 SGSP477 MTM25N08 SEFM25N08 SGSP472
MTH15N20 SEFH15N20 SGSP477 MTM25N10 SEFM25N10 SGSP471
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INDUSTRY TYPE VS. SGS POWER MOS CROSS REFERENCE AND SGS DESIGN IN TYPE

Industry SGS SGS Industry SGS SGS
Type Equivalent Design in Type Equivalent Design in

MTM35N05 SEFM35N05 SGSP492 RFL1N12 SGSP117 SGSP151
MTM35N06 SEFM35N06 SGSP491 RFL1N15 SGSP117 SGSP151
MTP1N45 SGSP354 SGSP254 RFL1N18 SGSP117 SGSP217
MTP1N50 SGSP339 SGSP239 RFL1N20 SGSP117 SGSP217
MTP1N55 SGSP338 SGSP238 RFL2N05 SGSP158 SGSP258
MTP2N35 SGSP356 SGSP256 RFL2N06 SGSP157 SGSP257
MTP2N40 SGSP355 SGSP255 RFM3N45 SGSP530

MTP2N45 SEFP2N45 SGSP230 RFM3N50 SGSP519

MTP2N50 SGSP319 SGSP219 RFM4N35 SGSP532

MTP3N35 SEFP3N35 SGSP232 RFM4N40 SGSP531

MTP3N40 SEFP3N40 SGSP231 RFM6N45 SGSP564

MTP3N55 SEFP3N55 SGSP468 RFM6N50 SGSP569

MTP4NO08 SGSP352 SGSP252 RFM7N35 SGSP566

MTP4N10 SGSP351 SGSP251 RFM7N40 SGSP565

MTP4N45 SEFP4N45 SGSP464 RFM8N18 SGSP567 SGSP367
MTP4N50 SEFP4N50 SGSP569 RFM8N20 SGSP567 SGSP467
MTP5NO05 SEFP5N05 SGSP352 RFM10N12 SGSP567

MTP5N06 SEFP5N06 SGSP352 RFM10N15 SGSP567

MTP5N18 SEFP5N18 SGSP317 RFM12N08 SGSP562 SGSP462
MTP5N20 SEFP5N20 SGSP317 RFM12N10 SGSP561 SGSP461
MTP5N35 SEFP5N35 SGSP466 RFM12N18 SGSP577

MTP5N40 SEFP5N40 SGSP465 RFM12N20 SGSP577

MTP7N12 SGSP317 SGSP217 RFM15N05 SGSP522 SGSP322
MTP7N15 SGSP317 SGSP217 RFM15N06 SGSP521 SGSP321
MTP7N18 SGSP317 SGSP217 RFM15N12 SGSP577

MTP7N20 SGSP317 SGSP217 RFM15N15 SGSP577

MTP8NO8 SGSP312 SGSP212 RFM18N08 SGSP562 SGSP362
MTP8N10 SGSP311 SGSP211 RFM18N10 SGSP561 SGSP361
MTP8N12 SGSP367 RFM25N05 SGSP582 SGSP382
MTP8N15 SGSP367 RFM25N06 SGSP581 SGSP381
MTP8N18 SEFP8N18 SGSP367 RFM35N08 SGSP572 SGSP472
MTP8N20 SEFP8N20 SGSP367 RFM35N10 SGSP571 SGSP471
MTP10N05 SEFP10N0O5 SGSP322 RFP1N35 SGSP356 SGSP256
MTP10N06 SEFP10N06 SGSP321 RFP1N40 SGSP355 SGSP255
MTP10N08 SEFP10N08 SGSP212 RFP2N08 SGSP302 SGSP202
MTP10N10 SEFP10N10 SGSP211 RFP2N10 SGSP301 SGSP201
MTP10N12 SGSP367 SGSP467 RFP2N18 SGSP317 SGSP217
MTP10N15 SGSP367 SGSP467 RFP2N20 SGSP317 SGSP217
MTP10N25 SGSP363 SGSP463 RFP3N45 SGSP330 SGSP230
MTP12N05 SEFP12N05 SGSP222 RFP3N50 SGSP319 SGSP219
MTP12N06 SEFP12N06 SGSP222 RFP4N05 SGSP358 SGSP258
MTP12N08 SEFP12N08 SGSP362 RFP4N06 SGSP357 SGSP257
MTP12N10 SEFP12N10 SGSP361 RFP4N35 SGSP366 SGSP466
MTP12N18 SGSP367 SGSP467 RFP4N40 SGSP365 SGSP465
MTP12N20 SGSP367 SGSP467 RFP6N45 SGSP364 SGSP464
MTP15N05 SEFP15N05 SGSP322 RFP6N50 SGSP369 SGSP469
MTP15N06 SEFP15N06 SGSP321 RFP7N35 SGSP366 SGSP466
MTP15N12 SGSP367 SGSP467 RFP7N40 SGSP365 SGSP465
MTP15N15 SGSP367 SGSP467 RFP8N18 SGSP367 SGSP467
MTP20N08 SGSP472 RFP8N20 SGSP367 SGSP467
MTP20N10 SGSP471 RFP10N12 SGSP367 SGSP311
MTP25N05 SEFP25N05 SGSP482 RFP10N15 SGSP367 SGSP311
MTP25N06 SEFP25N06 SGSP482 RFP12N08 SGSP362 SGSP462
RFK10N45 SGSP574 RFP12N10 SGSP361 SGSP461
RFK10N50 SGSP579 RFP15N05 SGSP322 SGSP222
RFK12N35 SGSP576 RFP15N06 SGSP321 SGSP221
RFK12N40 SGSP575 RFP18N08 SGSP362 SGSP462
RFK25N18 SGSP577 RFP18N10 SGSP361 SGSP461
RFK25N20 SGSP577 RFP25N05 SGSP382 SGSP482
RFL1NO8 SGSP102 SGSP202 RFP25N06 SGSP381 SGSP481
RFL1N10 SGSP101 SGSP201
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ALPHABETICAL LIST OF SYMBOLS

Ciss

Coss

Crss
D.U.T.
Io
loLm
lom
Ibss

la

lass
Isp
Ispm

L

Pw

Ptot

Rpbs (on)
Ri

Re

Rth jamb

Rth j-case

V(BR)Dss
Vba
Vbar
Vbs

Vs (on)

Parasitic capacitance between drain and body
Parasitic capacitance between drain and source
Parasitic capacitance between gate and drain
Parasitic capacitance between gate and source
Input capacitance

Output capacitance

Reverse transfer capacitance

Device under test

Drain current

Drain peak current, inductive

Drain peak current

Zero gate voltage drain current

Gate current

Gate-body leakage with drain short circuited to source
Source-drain diode current

Source-drain diode peak current

Load inductance of a specified circuit

Pulse width

Total power dissipation

Static drain-source on resistance

Generator internal resistance

Load resistance of a specified circuit

Thermal resistance junction-ambient

Thermal resistance junction-case

Maximum lead temperature for soldering purpose
Ambient temperature

Case temperature

Junction temperature

Storage temperature

Drain-source breakdown voltage

Drain-gate voltage

Drain-gate voltage with specified resistance between gate and source
Drain-source voltage

Drain-source on state voltage
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ALPHABETICAL LIST OF SYMBOLS

Vas
Vas th)
Vsp
Velamp
Vi

f

Gts

14 (off)
td (on)

Gate-source-voltage

Gate threshold voltage
Source-drain diode forward on voltage
Drain clamping voltage

Input voltage of a specified circuit
Frequency

Forward transconductance
Turn-off delay time

Turn-on delay time

Fall time

Turn-on time

Rise time

Reverse recovery time
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RATING SYSTEMS FOR ELECTRONIC
DEVICES

A. DEFINITIONS OF TERMS USED

'
a. Electronic device. An electronic tube or valve, transistor or other semiconductor
device.
Note: This definition excludes inductors, capacitors, resistors and similar compo-
nents.

b. Characteristic. A characteristic is an inherent and measurable property of a devi-
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma-
gnetic, or nuclear, and can be expressed as a value for stated or recognized condi-
tions. A characteristic may also be a set of related values, usually shown in graphi-
cal form.

c. Bogey electronic device. An electronic device whose characteristics have the pu-
blished nominal values for the type. A bogey electronic device for any particular
application can be obtained by considering only those characteristics which are
directly related to the application.

d. Rating. A value which establishes either a limiting capability or a limiting condition
for an electronic device. Itis determinated for specified values of environment and
operation, and may be stated in any suitable terms.

Note: Limiting conditions may be either maxima or minima.

e. Rating system. The set of principles upon which ratings are established and which
determines their interpretation.
Note: The rating system indicates the division of responsibility between the device
manufacturer and the circuit designer, with the object of ensuring that the working
conditions do not exceed the ratings.

B. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental condi-
tions applicable to any electronic device of a specified type as defined by its published
data, which should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking no responsibility for equipment variations, environmental
variations, and the effects of changes in operating conditions due to variations in the
characteristics of the device under consideration and of all other electronic devicesin
the equipment.

The equipment manufacturer should design so that, initially and throughout life, no
absolute maximum value for the intended service is exceeded with any device under
the worst probable operating conditions with respect to supply voltage variation,
equipment component variation, equipment control adjustment, load variations,
signal variation, environmental conditions, and variations in characteristics of the
device under consideration and of all other electronic devices in the equipment.
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RATING SYSTEMS FOR ELECTRONIC
DEVICES

C. DESIGN - MAXIMUM RATING SYSTEM

Design-maximum ratings are limiting values of operating and environmental condi-
tions applicable to a bogey electronic device of a specified type as defined by its pu-
blished data, and should not be exceeded under the worst probable conditions.
These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking responsibility for the effects of changes in operating condi-
tions due to variations in the characteristics of the electronic device under considera-
tion.

The equipment manufacturer should design so that, initially and throughout life, no
design-maximum value for the intended service is exceeded with a bogey device un-
der the worst probable operating conditions with respect to supply-voltage variation,
equipment, component variation, variation in characteristics of all other devices in the
equipment, equipment control adjustment, load variation, signal variation and envi-
ronmental conditions.

D. DESIGN - CENTRE RATING SYSTEM

Design-centre ratings are limiting values of operating and environmental conditions
applicable to a bogey electronic device of a specified type as defined by its published
data, and should not be exceeded under normal conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device in average applications, taking responsibility for normal changes
in operating conditions due to rated supply-voltage variation, equipment component va-
riation, equipment control adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre value
for the intended service is exceeded with a bogey electronic device in equipment ope-
rating at the stated normal supply-voltage.

The Absolute Maximum Rating System is commonly used for semiconductor devices.
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HANDLING OF POWER PLASTIC
TRANSISTORS

PRECAUTIONS FOR PHYSICAL HANDLING OF POWER PLASTIC TRANSISTOR [TO-220,
SOT-93, TO-126 (SOT-32), SOT-82]

When mounting power transistors certain precautions must be taken in operations such as bending of
leads, mounting of heatsink, soldering and removal of flux residue. If these operations are not carried
out correctly, the device can be damaged or reliability compromised.

1.

1.1.

1.2.
1.3.

1.4.
1.5.

Fig.

Bending and cutting leads
The bending or cutting of the leads requires the following precautions:

When bending the leads they must be clamped tightly between the package and the bending point
to avoid strain on the package (in particular in the area where the leads enter the resin) (fig. 1). This
also applies to cutting the leads (fig. 2).

The leads must be bent at a minimum distance of 3 mm from the package (fig. 3a).

The leads should not be bent at an angle of more than 90° and they must be bent only once
(fig. 3b).

The leads must never be bent laterally (fig. 3c).
Check that the tool used to cut or form the leads does not damage them or ruin their surface finish.
1 - Bending the leads Fig. 2 - Lead forming or cutting mechanism
£ w
WRONG l A

Plastic —
Package Lead forming or cutting
] mechanism

RIGHT Spaced/ w
RIGHT £-0039 Clamp mechanism

5-319)

Fig. 3 - Angles for lead wire bending

30min
Rt
e S ] WRONG [——————> | WRONG

S9n 5-5112

A-27



HANDLING OF POWER PLASTIC
TRANSISTORS

2. Mounting on printed circuit
During mounting operations be careful not to apply stress to the power transistor.

2.1. Adhere strictly to the pin spacing of the transistor to avoid forcing the leads.

2.2. Leave a suitable space between printed circuit and transistor, if necessary use a spacer.

2.3. When fixing the device to the printed circuit do not put mechanical stress on the transistor. For this
purpose the device should be soldered to the printed circuit board after the Transistor has been
fixed to the heatsink and the heatsink to the printed circuit board.

3. Soldering
In general a transistor should never be exposed to high temperature for any length of time. It is
therefore preferable to use soldering methods where the transistor is exposed to the lowest pos-
sible temperatures for a short time.

3.1. Tolerable conditions are 260°C for 10 sec or 350°C for 3 sec. The graphs in fig. 4 give an idea of the
excess junction temperature during the soldering process for a TO-220 (Versawatt). It is also im-
portant to use suitable fixes for the tin baths to avoid deterioration of the leads or of the package
resin.

3.2. An excess of residual flux between the pins of the transistor or in contact with the resin can reduce
the long-term reliability of the device. The solvent for removing excess flux must be chosen with care.
The use of solvents derived from trichloroethylene is not recommended on plastic packages because
the residue can cause corrosion.

Fig. 4 - Junction temperatures during soldering

5-9630 S- 5631
T 260°C .
(.é) soldering bath > Exposed to air ('TCJ) 350°C soldering bath —:. Exposed to air
j
|

150 4 150 E

100 4 100

50 4 50

Solder

— T — — v
20 40 60 80 100 140 180 220 Time (sec) o 10 40 50 60 Time(sec)
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HANDLING OF POWER PLASTIC
TRANSISTORS

4, Mounting at heatsink
To exploit best the performance of power transistors a heatsink with Ry, suitable for the power

that the transistor will dissipate must be used.

4.1. The plastic packages used by SGS for its power transistors (SOT-32, SOT-82, SOT-93, Versawatt)
provide for the use of a single screw to fix the package to the heatsink. A compression spring (clip)

can be sufficient as an alternative (fig. 5).

Fig. 5 - SOT-93 mounting examples

The screw should be properly tightened td ensure good contact between the back of the package
and the heatsink but should not be too tight to avoid deformation of the copper part (tab) of the
package causing breaking of the die or separation of the resin from the tab.

4.2. The contact Ry, between device and heatsink can be im-

5.

proved by inserting a thin layer of silicone grease with
fluidity sufficient to guarantee perfectly uniform distri-
bution on the surface of the tab. The thermal resistance
with and without silicone grease is given in fig. 6. An
excessively thick layer or an excessive viscosity of the
grease can degrade the Ryy.

Heatsink problems

The most important aspect from the point of view of
reliability of a power transistor is that the heatsink
should be dimensioned to keep the T; of the device as
low as possible. From the mechanical point of view,
however, the heatsink must be realized so that it does
_not damage the device. '
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HANDLING OF POWER PLASTIC
TRANSISTORS

5.1. The planarity of the contact surface between device and heatsink must be <25 um for TO-220,
SOT-93, TO-126 (SOT-32), SOT-82.

5.2. If self threading screws are used there must be an outlet for the material that is deformed during
formation of the thread. The diameter ¢ 1 (fig. 7) must be large enough to avoid distortion of the

Fig. 7 - Device mounting

==
WASNER\ —

heat-sink

5-5373 $-537¢

WRONG RIGHT

tab during tightening. For this purpose it may be useful to insert a washer or use screws of the type
shown in fig. 8 where the pressure on the tab is distributed on a much larger surface. Sometimes
when the hole in the heatsink is formed with a punch, around the hole

or hollow there may be a ring which is lower than the heatsink surface. Fig. 8 - Suggested screw

This is dangerous because it may lead to distortion of the tab as men-
tioned before.

5.3. A very serious problem is that of the rigidity between heatsink, device
and printed circuit board. Once the device and the heatsink are me-
chanically connected, and the heatsink is fixed to the apparatus fra-
me, the device and the PCB are bound together by the leads of the
devices. A solution of this type is extremely dangerous.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

TO-3

ACCESSORY MECH
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty Page
CHEESE HEAD
SCREWS 2 | NOT AVAILABLE FROM SGS
SLOTTED
MICA *
1 CDA 31 MICA A-36
WASHER 3264
INSUL?TING o
A 3155A NYLON -
BUSHES AS7
WASHERS 2 | NOT AVAILABLE FROM SGS
LOCK
2 | NOT AVAILABLE FROM SGS
WASHERS
HEXA
EXAGON 4 NOT AVAILABLE FROM SGS
NUTS
SOLDER LUG | 1 | NOT AVAILABLE FROM SGS
5-0375/3

% CDA 31268 FOR MODIFIED TO-3 (see 2N6032 and 2N6033)

Maximum torque (applied to mounting flange)
Recommended: 0.565 Nm
Maximum: 1 Nm.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

SOT-93

ACCE SSORY MECH
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty Page
CHEESE HEAD
SCREWS 1 | NOTAVAILABLE FROM SGS

SLOTTED

\_ MICA
1 CDA 3154 MICA A-37

WASHER

INSULATING

1 CDA 3155C NYLON A-37
BUSHES
WASHERS NOT AVAILABLE FROM SGS

@ LOCK

NOT AVAILABLE FROM SGS
@ WASHERS
HEXAGON

~

@ NOT AVAILABLE FROM SGS
/ NUTS

SOLDER LUG NOT AVAILABLE FROM SGS

5-5668

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 1 Nm.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

TO-220

ACCESSORY MECH,
ASSEMBLY NUMBER | MATERIAL | DATA
@ TYPE Qty Page
CHEESE HEAD
SCREW 1| NOT AVAILABLE FROM SGS
SLOTTED
\ RECTANGULAR | on
WASHER 3163 A-38
\_,. MICA
WASHER 1 CDA 3159 MICA A-38
INSULATING .
1 CDA 31558 AYLON A-
BUSHE 37
WASHER 1| NOT AvAILABLE FROM SGS
LOCK
1 | nor avaiLasLE FroM sGS
HEAT SINK @ WASHER
HEXAGON
2 | NOT AVAILABLE FROM SGS
NUTS
SOLDER LUG | 1 | NOT AVAILABLE FROM SGS

5-0388/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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ACCESSORIES AND MOUNTING

INSTRUCTIONS

TO-220

@‘
CHEESE HEAD
1

SLOTTED
INSULATING
BUSHING

.
\_] MICA
INSULATOR

MECH
ASSEMBLY NUMBER MATERIAL | DATA
Qty Page
SCREWS NOT AVAILABLE FROM SGS
CDA 31558 NYLON A-37
1 CDA 3159 MICA A-38

METAL
WASHER

NOT AVAILABLE FROM SGS

LOCK
WASHER

NOT AVAILABLE FROM SGS

HEAT SINK
max 2 mm

HEXAGON
NUTS

NOT AVAILABLE FROM SGS

Maximum torque (applied to mounting flange)

Recommended: 0.55 Nm
Maximum: 0.7 Nm.

5-038973
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ACCESSORIES AND MOUNTING

INSTRUCTIONS

SOT-82 and TO-126

MECH
ACESSORY ASSEMBLY NUMBER MATERIAL DATA
TYPE Qra
PRI AVAILABLE STEEL 4-C
¥ SUPNG 1 ONLY ON C 100 3004
REQUEST UNI 3545
AVAILABLE ac
MICA 1 LY MICA 3003
/ WASHER REQUEST
R125 B2
' 10 \ T r W T
L ]
| ! .8 # L4
l ; ’ RO3 ]
| >
X i
I m |
1% UL 15
32
32 |

.

005

4-C-3003
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ACCESSORIES AND MOUNTING
INSTRUCTIONS .

CDA 3126A

301

CDA 3126B

2
!
/
D
N\
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3154
005
al -
A= — =) - —- -
16.5 1,25
[
A-0042
CDA 3155
C
b
1
<
i
O
s
012453
A-0024/2
Suffix Package a b c d [
A TO-3 6.40t06.60{3.00t03.10|4.00t04.05| 1.1 max [1.55t01.65
B TO-220 | 5.30t05.50 |3.00t03.10|3.83t0 3.88 | 0.60t0 0.65 |1.70to 1.80
Cc SOT-93 | 6.40t06.60 |{3.00t03.10 {4,00t04,05|1.3 to14 (2.7 t029

Material: Nylon; Dimensions: mm.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3159
,@'ﬂ
.
22 L« 148 010
22 0.05
A-0026/ 3
TYPE MATERIAL NOTE
CDA3159 MICA
CDA 3163

28
56

T
51 |
10.2 16

A-0023/3

" TYPE MATERIAL NOTE
CDA3163 |Steel nickel plated
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ELECTROSTATIC DISCHARGE PROTECTION

Electronic components have to be protected from
the hazard of static electricity, from the manu-
facturing stage down to where they are utilized.
MOS devices are typically voltage and field sen-
sitive; the thin oxide layers can be destroyed by
the electric field.

Fig. 1~
OXIDE LAYER

DRAIN

SOURCE

5-6903

This happens mostly because a charged conductor,
typically a person, is rapidly discharged through
the device.

There will be no net charge on any portion of the
MOS structure; when the induced high field
exceeds the breakdown voltage of the MOS capaci-
tor structure we may have a self-healing break-
down, degradation or catastrophic failure.

The failure hazard is not limited to the gate region
but it could occur wherever two conductive areas
are separated by a thin insulator.

SGS POWER MOS devices can generally be con-
sidered less ESD sensitive than MOS 1/Cs.

The input capacitances are typically 10 to 200
times larger, and the gate oxide thickness is similar
in size to that of the largest MOS 1/Cs used.

As a result, it is common practice not to consider
the ESD as dangerous for SGS POWER MOS,
this is not always true, even though they are less
sensitive than MOS 1/Cs.

Fig. 2 -

GATE
POLISILICON

P-VAPOX

VI ey

D
W//c:"lll.':
Iars. "800

S-8320
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HANDLING

SGS has choosen a no-compromise strategy in the
MOS ESD protection. From the wafer level to the
shipping of finished units, we fully guarantee each
work station and processing of the parts. This
is achieved thru total adoption of shielding and
grounding media. Our final shipping is performed
in antistatic tubes or bags or boxes.

The supplier best commitment is useless if the end
user does not provide the same level of protection
and care in application.

Here are the basic static control protection rules:

A - Handle all components in a static-safe work
area.

B - Transport all components in static shielding
containers.

To comply with the rules the following procedures
must be set up.

1 - Static control wrist strap (from a qualified
source) used and connected properly.

2 - Each table top must be protected with a con-
ductive mat, properly grounded.

3 - Extended use of conductive floor mats.

4 - Static control shoe straps, wearing typically
insulating footwear, such as with crepe or
thick rubber soles.

5 - lonized air blowers are a necessary part of the

12

protective system, to neutralize static charges
on conductive items.

Use only the grounded tip variety of soldering
iron.

Single components, tubes, printed circuit
cards should always be contained in static
shielding bags; keep out parts in the original
bags up to the very last point in your opera-
tion line.

If bigger containers (tote box) are used
for in-plant transport of devices or PC boards
they must be electrically conductive, like
the carbon loaded ones.

All tools, persons, testing machines, which
could contact device leads must be con-
ductive and grounded.

Avoid using high dielectric materials (like
polystyrene) for subassembly construction,
storing, trasportation.

Follow a proper power supply sequence in
testing and application. Supply voltage should
be applied before and removed after input
signals; insertion and removal from sockets
should be done with no power applied.

Filtration, noise suppression, slow voltage
surges should be guaranteed on the supply
lines.

Any open (floating) input pin is a potential
hazard to your circuit: ground or short them
to Vpp whenever possible.
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AN INTRODUCTION TO POWER MOS

A POWER MOS transistor is a power transistor
produced with MOS, and not the usual bipolar
technology.

Special characteristics are higher switching speeds
and easier driving. This introductory note describes
the essential points of the MOS structure when
used for power devices.

WHAT DOES MOS MEAN ?

It means that the essential part (the silicon chip) of
the device is made up of three layers:

— one conductive layer (M for metal) that is the
control (drive) electrode

— one isolating layer (O for oxide) that prevents
any current flow from the drive electrode to
the other two electrodes, but does not block
the electric field

Fig. 1- MQS basic structure

— one semiconductor layer (S for semiconductor)
which switches on or off depending on the elec-
trical field imposed on it by the control elec-
trode through the opening in the P zone of a
conductive channel between the two zones.

WHAT DOES POWER MOS MEAN ?

Fig. 1 shows that the device is totally implemented
on the chip surface. In other words both the on
and off states are implemented in a horizontal
plane:

— the ON STATE i.e. the residual resistance when
in the on state corresponds to conduction on
the top surface of the silicon

— the OFF STATE i.e. the depletion region of
one of the two PN junctions, with its resistivity
and length, gives the device its voltage rating.

With the present technology the ‘““on the surface’’
approach allows the production of MOS transistors

7

SEMICONDUCTOR

CHANNEL

$-7936



that can handle tens of volts and miliamperes (as
in MOS microprocessors or in MOS memories). A
power transistor must be able to handle no less
than a few amperes at voltages of 50-100V or
higher, The approach of several devices ‘“on the
surface’’ connected in parallel is unsuitable due to
the problems of excessive connections, as each cell
would have three terminals.

The best solution is to exploit the semiconductor
both vertically as well horizontally. The paralleling
of one of the two N doped regions of all the
elementary structures in parallel occurs on the
bottom face of the semiconductor.

At the same time, the PN junction that implements
the off performance (its length corresponds to the
voltage rating of the device) can be positioned
vertically, and so avoiding the waste of horizontal
space. The channel must beshort (1 to 2 microns) to
obtain characteristics of practical interest.

As a result, the POWER MOS device consists of
multi - MOS basic cells, with all the N* type
SOURCE zones connected in parallel on the top
side of the semiconductor chip, as are the cell
GATES. The common substrate of the chip forms
the DRAIN.

THE POSSIBLE STRUCTURES

Figures 2, 3 and 4 show the chronological pro-
gression of the different solutions used in the in-
dustry to implement the elementary POWER MOS
structures.

The P doped semiconductor area that appears on
the surface of the semiconductor in front of the
metal electrode is the channel. There is an N~

Fig. 5- SGS POWER MOS cell structure

Gote
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Fig. 2- V-Groove structure
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Fig. 3 - U-Groove structure
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layer with low doping (high resistivity) on one side
of the channel. This N layer becomes depleted
when the voltage is applied to the device, and
consequently allows the device to sustain applied
voltages without reaching too high an electric field
at any point of the chip.

Reaching the critical field means reaching the point
of voltage breakdown (primary breakdown).

V"' and "'U"’ type structures have been abandoned
because the production process is both difficult
and critical. Nowadays practically all POWER MOS
are of the D type as shown in Fig. 4. D as a prefix
means that the channel is produced by diffusion.

All the devices have in common the fact that the
current traverses the device vertically, as a con-

sequence two electrodes appear on the surface:
— SOURCE

— GATE

and one electrode appears on the bottom:

— DRAIN

Fig. 5 shows the actual structure of an SGS
POWER MOS in an expanded view of a piece of
the chip. All the important elements can be located
in.the figure.

HIGH VOLTAGE POWER MOS

One of the most important questions the circuit
designers ask POWER MOS manufactures is: “Why
do you have very high voltage bipolar devices but
not high voltage POWER MOS?".

To answer this question it is useful to remember
an important phenomenon that appears in a bipolar
device and not in a POWER MOS device.

Fig. 6 shows the schematic diagram of a bipolar
device in the saturation region.

Fig. 6

S-8088

The N collector is invaded by the N carriers coming
from the base and its resistivity is modulated. The
resistivity of the N collector layer is greatly reduced
due to the invasion of these minority carriers.

A bipolar transistor is fully saturated when the
minority carriers from the base have totally in-
vaded the collector. For both bipolar and SGS
POWER MOS devices the collector is an epitaxial
silicon layer of high resistivity. Its thickness, and

consequently its no-current resistance, corresponds
to the voltage rating of the device.

Since a SGS POWER MOS device is a unipolar
(majority carrier) by definition it is very fast in
switching.

As a consequence in a POWER MOS there is no
modulation of the conductivity and the drain re-
sistivity remains at the same value as its epitaxial
specification implies.

The current flows through two resistances:
1) Resistance of channel (R—channel)

2) Resistance of drain (R-drain)

So, if the two devices have:

— similar epitaxial spec, to guarantee the same
breakdown voltage (Bvces for BIPOLAR,
V(BR)Dss for POWER MOS)

— same chip area, to guarantee the same current
flow they will show the following output
characteristics (Fig. 7).

POWER MOS SGSP361
V(BR)DSS = 100V

Fig. 7a -

SA per vertical div
500mV per nhorizontal div
2V per step

gm =25 mho

Fig. 7b - BIPOLAR 2N5039 (BVCEO =
BYCES = 120V, same die size)

75V,

S5A per vertical div

-—‘!-l___ 500mV per horizontal div

The voltage drop in SGS POWER MOS is greater
than in bipolar devices. If the thickness of the
epitaxial layer is increased to raise the breakdown
voltage, this is partially compensated by the con-
ductivity modulation phenomenon in the bipolar
devices while in POWER MOS this cannot occur,
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Fig. 8- Shows the output -characteristics for

POWER MOS: SGSP361 V(BR)DSS = 100V
SGSP367. V(BR)DSS = 200V, same die
size,

S5A per vertical div
S00mV per horizontal div
—~ 2V per step

gm =2 5mho

Fig. 9 - Shows the output -characteristic for
BIPOLAR: 2N5039 (BvVCEO = 75V,
BVYCES = 120V), BUX41IN (BYCEO =
160V, BVCES = 220V, same die size)

5A pervertical div

500mV per horizontal div

IA per step

B=5

SAper vertical div

S00mV perhorizontal div

In an SGS POWER MOS the increase of the voltage
drop - due to the increase of Rps(on) is much
more accentuated than in a bipolar device. It is
possible to describe the increase of Rps (on) versus
the breakdown voltage using the following law:

\%
RDs(on) (V) = Rps(on) (Vo) x ( Vo ) K

where K is a coefficient whose value depends on

the voltage values at which the comparison is
made:

K = 1.8 at low voltage (60-100V)
K = 2.5 at high voltage (500V)
K = 2.7 at voltages higher than 500V

To increase the SGS POWER MOS breakdown volt-
age from 500V to 1000V we have to compute:

RDs (0n) (1000V) = Rps(on) (500V) x
( 1000V
500V

To compensate for the increase of Rps(on) it is

necessary to increase the chip area at least two or
three times. This leads to the following problems:

)*" = 7.3 x Ros (on) (500V)

1) The chip is much more expensive. For the same
chip area a SGS POWER MOS is more expensive
than a bipolar, it is easy to understand that if
the die size were increased the SGS POWER
MOS would be even more expensive.

The above solution could only be used for small
chips, because if big chips were further enlarged
they would be too big to produce and assemble.

The device would be difficult to drive. In fact
the greater the chip area the greater the input
capacitance of the device. To charge and
discharge this capacitance, it is necessary to
supply high current peaks at the gate.

2

3

So in the range of high voltage applications bipolar
devices will continue to be used in the future,
while SGS POWER MOS will be used much more
frequently in low to medium voltages and very fast
switching applications where the benefits of lower
switching losses compensate the higher device cost.
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THE WHY AND WHERE OF POWER MOS

The POWER MOS technology is yet another ad-
dition to the several technologies already well
established in the power transistor family. To
understand why this technology has certain ad-
vantages over the existing ones some comparison
must be made about performance and cost - the
two basic points that fundamentally determine the
choice of a component:

PERFORMANCE

POWER MOS technology differs primarily in two
ways from that of the power bipolar:

— MOS conduction control

— Unipolar conduction

MOS INPUT

The MOS structure implies that the drive terminal
is electrically insulated from the rest of the device.
Parasitic capacitances are the only load that the
POWER MOS represents for the driving circuit.
The lack of a drive current of any significant value
is certainly a major advantage. To understand the
extent of this advantage a practical case where the
power supply is the same for the load and for the
driving circuit can be considered. A typical case
using automotive electronics is considered for
100V, 5A rated devices:

Table 1
PARAMETER TRANSISTOR DARLINGTON POWER MOS
Rated voltage 100V 100V 100V
Operating current 5A 5A 5A
Saturated gain 10 100 —
Drive power required in Fig. 1 0.5A x 12V =6W 50mA x 12V = 600mW Oomw
Losses on the device at 5A in Fig. 1 3.5W (Vgg = 0.7V) 75W (Vgg = 0.7V) [6W(Vgs=1.2V)
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Table 1: relative performances (comparison based
on same silicon chip area)

It is clearly evident how in some cases, a simple
drive configuration can compensate for higher
losses on the device itself, not to mention the
driving circuit simplification.

Fig. 1~ Circuit under examination

In practice POWER MOS are driven by a voltage
source, giving OV or + 10V drive, which may even
have a relatively high (K) internal resistance.

Drive power is needed (apart from leakages in the
nA range) to charge and discharge input parasitic
capacitances during the switching transition.

Q +12V
g g lek
TRANSISTOR DARLINGTON J POWER MOS
S5-7938

UNIPOLAR CONDUCTION

Inside the silicon chip of a POWER MOS device,
only majority carriers are used for conduction.
This has two major consequences:

1) When in the charging state, there is no need to
wait for minority carriers to disappear or to
fully invade a certain silicon area.

POWER MOS devices are, by at least one order
of magnitude, faster than their bipolar conterparts,
because they do not make use of minority carriers
for conduction.

Phenomena like the storage time (the minority car-
riers must evacuate the base area) or the dynamic
VcEsat (the minority carriers must invade and
settle in the collector area) are completely absent
in POWER MOS devices.

2) As there is no “hFg" to be increased with a
rise in temperature (“hFg’ is a description of
the minority carrier behaviour) there is not
possibility of a direct secondary breakdown
(FBSOA limitation) neither of a reverse (RBSOA
limitation).

A POWER MOS transistor is able to safely absorb
power pulses, and this ability is not reduced by
““power focusing’’ anywhere in the die. There is
no secondary breakdown in POWER MOS.

Another important consequency of unipolar con-
duction, is the absence of ‘‘conductivity modula-
tion”. In a bipolar device, the carriers can, (in the
fully saturated state) invade the collector region,
and significantly reduce its resistivity.

The drain region is thick and more resistive to
sustain the voltage in the off-state. When the
device is turned on, this region is responsible for
the on-state voltage drop (Vpg(on) ).

The higher voltage a device is built for the more
the resistance of the drain region contributes to
the total on-state resistance. As a rough indication,
it can be said that:

— for devices rated 60V or less, the drain resisti-
vity is not the prime factor responsible for its

on-state characteristics.

— for devices rated 200V or more, drain resisti-
vity is the major cause of its on-state charac-
teristics.

As a result, conductivity modulation makes

bipolar devices more efficient (smaller chips and

lower costs) than POWER MOS in the high voltage
area.

The higher the voltage the more pronounced are
the effects of the lack of conductivity modula-
tion.

POWER MOS of similar current capability, versus
power bipolars of the same voltage capability:

— require similar silicon area in the chip in the
60-100V range

— require 2 to 5 times more silicon area in the
chip in the 200-500V range

— are hardly competitive at 800V and above

COST

POWER MOS technology is more sophisticated
than that of standard power bipolar devices for
example: finer geometries, more processing steps
etc.

As a result a silicon chip of the same area has a
higher cost due to the:

— higher equipment costs
— longer process time (more operations)
— lower production yields

A comparison based on cost per unit area of
silicon is the simplest to make but a comparison
between the performances is much more accurate
as it reveals the advantages in a specific application.
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POWER MOS VERSUS BIPOLAR

1) The high voltage range -800V or more.

POWER MOS is hardly competitive, The chip would
have to be enormous in size for any significant
current. For high voltages the technology must be
that of a conductivity modulation device. In ad-
dition the typical applications (motor controls,
high power convertors) imply physical dimensions
which are not compatible with very high switching
speeds, the parasitic elements such as inductances
and capacitances make high frequencies impossible.

2) The medium voltage range -200 -600V

POWER MOS and power bipolar are fairly com-
petitive. POWER MOS allows lower switching
losses traded off with higher d.c. losses. A reduced

cost of the driving circuit tends to compensate the
high cost of the device itself. The higher the
switching speed and the lower the maximum
voltage, the more competitive POWER MOS
becomes.

3) The low voltage range -60 -100V

In low voltage POWER MOS, conductivity modula-
tion is not a problem. There is no significant dif-
ference between the drive supply voltage and the
voltage applied to the drain. But unlike bipolar
devices the drive power required by POWER MOS
transistors is very small (the power gain is very
high) and there is negligible power loss. Hence
POWER MOS are certainly going to find their
stronghold in this range.
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EVOLUTION OF SGS POWER MOS TRANSISTORS

The vertical double diffused MOS silicon gate
technology represents the final evolution of the
development of a process to obtain SGS POWER
MOS devices, started in SGS in 1977.

The principal steps of this development have
passed through the study of these structures
(fig. 1);

1) V groove MOS
2) U groove MOS
3) Double diffused MOS metal gate
4) Double diffused MOS silicon gate

Nowadays the VDMOS silicon gate structure is
used while the other three structures have become
obsolete.

All these structures have as a common point the
fact that the current flows through a vertical path
like bipolar power devices and, as a consequence
the devices have two electrodes on the top (gate
and source) and one on the bottom (drain) in
electrical and thermal contact with the header.

Another common point is the fact that the starting
material is made of an epitaxial lightly N~ doped
layer grown on a heavily N* doped substrate (for
N-channel devices).

The N~ region largely supports the applied drain
potential because its doping level is much smailer
than the P~ body region.

VDMOS SILICON GATE
STRUCTURE

In the VDMOS silicon gate structure the best
features of earlier technologies and design are com-
bined with new fabrication techniques to achieve
much better performance. The VDMOS silicon gate
structure needs a more sophisticated technology,
very similar to that of the VLSI.

Fig. 1 - Evolution of POWER MOS devices
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VDMOS (fig. 2) is a two level structure where
the lower level is the gate made of doped poly-
crystalline silicon and the upper level is the source
metallization,

It is a self aligned structure since the polysilicon
holes are the mask for the P~ well and N* source
diffusion.

In this way the MOS channel regions are obtained
by difference in lateral diffusion of the two im-

VDMOS structure

Fig. 2a -

INTERMEDIATE DIELETRIC

/POLYSILICON __ GATE \
LA

purity distributions. The use of double diffusion
achieves very short channels (< 1.5u).

With the VDMOS silicon gate structure the re-
sulting increase in packing density directly reduces
the cost and improves the performance of the
device. In fact the use of a polycrystalline gate
reduces the possibility of sodium ion contamina-
tion in the gate oxide (with high stability of
threshold voltage VGs(th)). Also the full surface
source metallization allows a better heat dis-
sipation.
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Fig. 2b - SEM microphoto of the VDMOS structure
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HOW IT WORKS

The structure is switched on by applying a voltage
between the drain and the source and positively
biasing the gate (for a N-channel device) with
respect to the source. This biasing creates an elec-
tric field in the channel region which reverses
the polarity of the material in the body region to
create a majority carrier path from the source to
the drain. Electron current flows from the source

metal to the source contact, laterally through the
channel and then vertically through the drain and
substrate to the drain metal.

The body source together with the drain creates an
internal parasitic diode in inverse parallel con-
nection. This diode conducts when the source is
positive with respect to the drain and it can handle
;orwagd current equal to the drain current rating
fig. 3).

Fig. 3 - Schematic representation of POWER MOS structure
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DESIGN OF SGS POWER MOS Fig. 6 - High voltage case
In the design of a SGS POWER MOS transistor the ool

parameters of interest are the device on resistance < XCELL-25(um)
RDs (on), for a given chip area and the breakdown §ono
voltage. s

Zz

(=]

(-4

ON RESISTANCE

The vertical power DMOS consists of a large [ RASE I Cromer Moot Resstance
number of cells interconnected in a parallel on a RErL, 2 Sounn Lave Revatance
single die (fig. 4).
005t

RDs(on) parameter is strictly dependent on the
topological layout, that is the shape and size of the
cells and the packing density.
In order to optimize this parameter, a comparison
between different geometrical solutions at both Racc
low and high voltages was made. Ren
If the behaviour of the Rps(on) components is M
analysed (fig. 5) it can be seen that for low volt- 0.0 i
age applications the channel has a greater effect ., INTERCELL DISTANCE
in determining the Rps(on) value. To optimize Pttt et
the RDs(on). It is necessary to maximize the 2 4 dlem)x10
SGS POWER MOS channel perimeter per unit area
with a high packing density.

Fig. 7- a) (100v) -- b) (400V)

Low voltage devices have a packing density of
about 560,000 cells per square inch.

For high voltage devices the epitaxial layer re-
sistance has a greater effect than the overall on
resistance (fig. 6). To optimize Rps(on) it is
necessary to minimize bulk resistance choosing a
low packing density layout which increases the
area of the epitaxial drift region.

High voltage devices have a packing density of
about 280,000 cells per square inch (fig. 7).

Fig. 5 - Low voltage case
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BREAKDOWN VOLTAGE V(8R) Dss

The ideal breakdown voitage is bulk avalanche
breakdown which corresponnds to a minimum
epitaxial bulk resistance requirement.

At high voltages however, the maximum drain
potential is limited by junction edge breakdown
below the ideal value. This is due to the effects
of curvature and surface electrical field crowding.

Therefore to fulfil a certain breakdown requirement

Fig. 8- POWER MOS Edge Structure
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the epitaxial layer doping must exceed that spe-
cified by the minimum epitaxial bulk resistance
requirement and this will increase the device on
resistance.

To reduce the surface electrical field and thus
reach the bulk breakdown voltage, an edge struc-
ture has been developed.

This edge termination contains a field plate sur-
rounding the silicon dioxide of three increasing
thicknesses forming a triplanar structure (fig. 8).
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A SEM microphoto of the POWER MOS Edge Termination
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The field plate allows higher breakdown voltages
by spreading the field laterally along the surface
of the device.

Gradual increase of the oxide thickness at a very
low angle (10 degrees to 15 degrees) from the gate
oxide to the field oxide allows distribution of the
voltage so that the electrical field is as uniform
as possible along the surface and is below the
critical electrical field (fig. 9).

This edge termination has been implemented in
SGS POWER MOS allowing breakdown voltages
up to 550V with stable characteristics.

B-

THRESHOLD VOLTAGE

The value of the threshold voltage is related to
the thickness of the gate oxide and to N, maxi-
mum peak impurity concentration in the laterally
diffused body in the region between the source
and the drain (fig. 10).

Channel punch-through can occur as the result of
insufficient impurity charge in the channel,
under strong reverse bias. To avoide punch through
a trade off between Vgs(th) and channel length
must be made.
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For a fixed gate oxide thickness a shorter channel
length implies a greater NA maximum peak and a
higher Vas(th). However, a lower VGs(th) sets a
lower limit to the channel length in relation to the
punch through problem.

Due to the negative temperature co-efficient of

VGs(th) its value cannot be too low. Also, if it
is too high, the devices cannot be driven directly
by low voltage logic circuits.

Consequently the value of VGs(th) is in the
range from 2 to 4V with an oxide thickness of
850A .

Fig. 9 - Computer simulation of the equipotential lines of the Edge of a high voltage POWER MOS device
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SGS POWER MOS IN SWITCHING
AN EVALUATION METHOD AND A PRACTICAL EXAMPLE

INTRODUCTION

SGS POWER MOS are used in switch mode pow-
er supplies, H.F. welding systems, industrial ov-
ens, relay drivers and other similar applications.
These diverse applications of SGS POWER MOS
in the field of control is.due largely to their ability
to handle high power at very high switching
speeds up to hundreds of kHz.

The great improvement in the ability to switch
power using SGS POWER MOS is due to the re-
cent progress made in the manufacture and tech-
nology of semiconductors. This ability to produce
power devices using MOS technology has opened
up a new fields of applications. In POWER MOS
devices the flow of current from the drain to the
source is voltage controlled. Consequently the
energy consumed in driving the device is much
less than for a bipolar device. SGS POWER MOS
devices are unipolar and do not make use of mi-
nority carriers for conduction. This makes them
very attractive to use in power switching at very
high frequencies.

SWITCHING PHASE

In pratical working conditions three main phases
can be distinguished:

On state
When the device is on and the channel open, the
dissipated power is:

Pon=VDS (on) XD (Pon=VCEsatXlC
for bipolar transistors)

It can be reduced optimizing the technology (me-
tal back, epitaxial thickness) and the design (cell
dimensions and layout).

Off state
When the device is off and the drain is at the bat-
tery voltage, the power dissipation is:

Potf=VDD X IDSs (Poff=Vcc X IcEX for
bipolar transistors)

“TRANSITIONS”
During switching the dissipated power instant by
instant is:

P=VpgxlIp

and depends on the on/of switching speed of the
device as can be seen in Figs. 1 and 2.

Fig. 1 - I/V waveforms
S$-8122

\_|

I

|
1)
\ I
ENT]
\

| | 1o
t: 100 ns/div, V: 45V/div, I: 1.2A/div, Vg=10V,
Rg=25Q

B-17



Fig. 2 - Power dissipation waveforms.
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t: 100 ns/div, P: 200 W/div, Vg=10V, Rg=25Q.

Q. THE EFFICIENCY FACTOR

The performance of an SGS POWER MOS device
can therefore be rated as the ratio between the
total power in switching-on and off and the
energy dissipated per cycle. It can be expressed
as:

Pt
Eon + Eoff + Ep

Where:

Eon - is the energy lost in the turning-on and on
phases

Eoff - is the energy lost in the turning-off and off
phases

Ep - is the energy lost to drive the circuit.

The quantity Q is a frequency and is an index of
the maximum frequency at which the device can
most efficiently operate, considering P{ as the
maximum power that the device can dissipate in
practical working conditions.

To fully understand this equation a brief analysis
of switching phenomena is essential. As previous-
ly mentioned, SGS POWER MOS do not make
use of minority carriers for conduction. The re-
combination of these minority carriers is a switch-
ing speed limitation. In SGS POWER MOS devi-
ces the majority carrier flow is simply controlled
by the gate voltage and therefore its switching
speed is limited only by the time needed to
charge and discharge the parasitic input capacit-
ances. Consequently the switching behaviour is a
function only of the ability of the driving circuit to
charge and discharge some hundreds of picofar-
ads. This is why SGS POWER MOS can switch so
fast - in the range of tens of nanoseconds.

INPUT

SGS POWER MOS devices behave quite different-
ly from bipolar power devices, as far as the driving
energy is concerned. SGS POWER MOS require

driving power during the charge and the dis-
charge phases of the input capacitances. Fig. 3
shows an SGS POWER MOS driven by a voltage
generator with an internal resistance Rj and an
open circuit voltage Vj, where R|_is the load.

Fig. 3 - SGS POWER MOS equivalent circuit.

S-8123

The input capacitance Cijgg = Cgs + Cgp dur-
ing the switching cycle is not constant for two
reasons.

1) Cgp can be seen as the capacitance between
the gate electrode and the drain, where the die-
lectric is the depleted drain layer. The drain
epi-layer is fixed, but its depleted part varies
according to Vpg. The higher Vpg, the thicker
the depleted layer and consequently the lower
the associated capacitance.

2) A more pronounced effect comes from the fact
that the voltage across Cgp, when the gate
source voltage rises from zero to its final value,
Vpg must go down from Vpp to Vpg(gn)- In
particular Cgp is seen as a higher equivalent
capacitance during the drain ‘on’ transitions.
The input must be fed a charge:

Q=Cgp (VDD - VDS(0n))

to account for the voltage variation across
Cgp. This happens when the gate voltage
reaches VGg(th), the threshold voltage, and
the drain voltage starts falling. It is not until
the required charge Q is provided that Vgg
can increase. This is called the Miller Effect.
For a while the equivalent input capacitance
appears infinite and Vgg remains at Vgg(th)
while Cgp absorbs the whole input current.
From the moment Vpg reaches Vpg(on) the
input equivalent capacitance is:

Ceq =Cgs + Cgp (low voltage)

and the transition of the output is completed.
V@Gs increases again, tending towards V;.
These two phenomena become apparent when
looking at the gate charge versus gate source
voltage diagram in the data sheets.

The diagram for SGSP471 in fig. 4 can be tak-
en as an example.
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A true capacitor would appear as a straight
line starting from the origin. In fact the first
segment corresponds to an equivalent capacit-

ance:
Ceq = Cas + Cap (high voltage)

Fig. 4 - Gate charge vs, gate-source voltage
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The horizontal segment corresponds to an eq-
uivalent infinite capacitance i.e. the charging of
Cgp Wwith the gate at Vi and the drain falling
from Vpp to Vpg(on)- The last segment has a
slope corresponding to a capacitance:

Ceq=Cas + Cap (low voltage)

The difference in slope of the first and third
segment shows how C@g differs in the two
cases.

The behaviour at turn off of the input capacit-
ances is exactly opposite, where the described
phenomena occur in reverse order. At this
point the energy drive required to make the
SGS POWER MOS switch can be calculated
as:

Ep =1/2Cgq x V@s2 = 1/2QG x VGs

Qg and V@gg can be obtained from fig. 4.

The input energy can also be obtained in a
more direct manner by calculating the integral
of the Ig wavefrom during the turn-on or turn-
off phase, the two areas being equal (see fig.
5). In fact this integral represents the quantity
Q@ (gate charge) which in turn permits the
calculation of Ep,.

The values of have been calculated for all
SGS POWER MOS in the present product
range. They are a function of the die area only,
for a given supply voltage Vpp, and have been
represented for different die areas as a func-
tion of Ip in Fig. 6.

Fig. 5 - Ig - Vg waveforms
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The driving energy does not vary for devices
with the same die area but different breakdown
voltages, if their drive supply voltage has a
constant ratio to their breakdown voltage.

In brief E; can be plotted as a function of the
die area, Por a supply voltage equal to half the
rated Vpgg of the device (see fig. 7). The me-
thod used here to calculate Qg is different
from that in the data sheet where Qg is plotted
as a function of Vgs.

As the results obtained in both methods were
in good agreement the validity of the method
used here is confirmed.

The driving circuit itself dissipates power to
drive the SGS POWER MOS device. Current
only flows in the gate circuit during turn-on
and turn-off periods. This current flowing
through the drive circuit will dissipated energy.
With reference to fig. 8, where the 50 ohm res-
istor is inserted to match the cable and the de-
vice, during the on phase, there is a constant
power dissipation in the resistor Rq.

(V’Gs/Rq) - ¥/T
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Where:
R4 =50 ohm (typical value)
t/T = duty cycle

Fig. 7 - Ep versus die side (Sq-mil)
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Fig. 8 - Driving circuit. A laboratory
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Fig. 9 -Driving circuit. A practical implementa-
tion.

Fig. 9 shows a possible implementation that a-
voids steady state dissipation in the driver.

The NPN transistor, Q1, only conducts at the
beginning of the on phase when charging the
input capacitances. Conversely the PNP transi-
stor, Q2, only conducts at the beginning of the

off phase when discharging the input capaci-
tances. They never conduct at the same time.
No conduction occurs during steady state. In
addition, when either of the two transistors
conduct their output impedance is very low
thus improving the switching of the POWER
MOS device. The total energy dissipated per
cycle, in the input stage (including the SGS
POWER MOS input) is:

Ep=QaxVce

Vo = input supply to driving stage voltage, +
12Vin Fig. 7

This energy is actually dissipated in the two
driving transistors, because the parasitic input
capacitances of the SGS POWER MOS act as a
non-dissipating element, storing energy from
Q1 at turn-on, and giving it back to Q2 at turn-
off.

OUTPUT
Switching times for resistive load

Fig. 10 shows the circuit used to measure the
switching times of a resistive load.

Fig. 10 - Test circuit
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Fig. 11 - Vgg and Vpg waveforms
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Turn on delay time
Turn on delay time (tg(on) in fig. 11) represents
the time necessary for Vgg to reach the threshold
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level Vi at which the device begins to conduct.
The smaller the threshold voltage and the bigger
the V; value, with respect to Vip, the smaller the
td(on) value. In fact from the equation:

Eq.1 Vgg = Vj (1 - e~ V/Ri. Ciss),
where Ri. Ciss is a time constant and by substitut-
ing Vgg with Vi, in Eq.1 we obtain:

© A 1

Eq.2 tg(on) =Ri. Ciss In ViV

Considering typical values for Vj and Vi, we have:
td(on) = 0.35 X Ri. Ciss

In pratice this time is negligible (10 - 20ns) when
compared to others. During this time the device is
off and the energy dissipated is therefore in the
order of pJ and compared with the total energy
loss it can be completely neglected in this analy-
sis.

t-RISE AND t-FALL TIMES
t-rise and t-fall are defined by the slopes of Vpg
as shown in fig. 11.

Turn-off delay time

td(off) can be referred to as the delay time since
it represents the time necessary to remove the
excess charge from the gate and channel, due to
the input overvoltage.

Typical drain current and voltage waveforms
(t =50ns / div.)

Fig. 12 a- Turn-on
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PARASITIC CAPACITANCES
DURING SWITCHING CYCLES

As already mentioned the switching of an SGS
POWER MOS device consists fundamentally in
the loading and unloading of the input capacitor.

Ciss =Cas + CaD
From Eq.1 where R;.Cjgg is the time constant
Rj includes:
Rgen - the internal resistance of the generator,
Rq - the resistor between gate and source to
match the driving circuit,
Rg - the internal resistance of the gate.

Fig. 13 a - Equivalent circuit

Fig. 13 b - Capacity values as a function of Vpg
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Obviously the smaller the value of Ri. Cjgg the fas-
ter Vgg reaches its final value, and switches the
device. To minimize this time constant the user
can act on Rgep and Ry and the device designer
on Cigs.

Ciss: being a function of Cgp, varies as a func-
tion of the drain voltage as shown in the wave-
forms in fig. 13b and during switching it is sub-
jected to the Miller effect. Consequently during
the tq(on) and tg(off), Ciss remains constant, as
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does the value of Vpg. t4(on) and tg(off) are ob-
tained from the charging and discharging laws of
a RC circuit, while during the off / on and on / off
transitions, Cjgg varies. In other words, when Vpg
decreases during turn-on to a very low value
VDs(on), and Cgp increases, there is a delay in
the increase of the value of Vgg since the capaci-
tor, as long as it is not charged to Vgg(on), Will
absorb the gate current.

During turn-off due to Vpg rising the discharge
current of Cgg will be balanced by the charging
current of Cgp. flattening the Vgg curve and
making it similar to that at turn-on (Fig. 13c). -

Fig. 13 ¢ - An annotated extract from fig. 5 sho-
wing the discharging and charging of
Cap

| I

The t, and t; waveforms versus Vpp are similar to
those of E, versus Vpp since they are both
caused by tﬁe same phenomena. tq is independet
of Vpp as it is a function of Cjgg only (which,
since the Miller effect is not present, is constant
during this phase).

tq = delay time

tg = fall time

ty = rise time

Fig. 15 - Time measurements tq, tf and t, as func-
tions of the drain voltage for a low volta-
ge SGS POWER MOS. (SGSP311)
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Variations in the supply voltage Vpp influence
these effects: the higher the supply voltage the
greater the charge and therefore the t; and driv-
ing energy required (see fig. 8 in the section
OUTPUT).

Figs. 14, 15, 16 and 17 show the switching time
waveforms as a function of both the supply vol-
tage Vpp and the load current Ip, for two devices
with different voltages and die sizes.

SGSP311 100V 7A 0.3 ohm 110 x 110 mils?

SGSP369 500V 5A 1.75ohm 156 x 156 mils?

Fig. 14 - Time measurement tq, tf, and t, as func-
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Fig. 16 - Time measurements tq, tf and t, as func-
tions of the drain current for high voltage

tions of Ip. (SGSP311) SGS POWER MOS (SGSP365)
G-5897 G-5899
t t
(ns) %DJ;SIOV (ns) % {
wtd Vp =200
N
75 ! S~ 150 |
N [ g
N - i I
Nt , Tt

0 : 100
z ] =
! N - -

- | 1
- ; A
25 tr e sl i 50 ____’/
b F—t 'r

I
I

0 2 4 6 8 Ip(A) 0 2 4 6 8 10 Ip (A)

B-22



Fig. 17 - Time measurements tq, tf and t, as func-
tions of the drain voltage for high voltage
SGS POWER MOS
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Switching times for inductive loads
In the majority of applications SGS POWER MOS
are used in switching power through inductive
loads (motor control, switching power supply
etc.).
The fundamental objective of the device is to
switch high quantities of power very quickly, in
other words to maximize the ratio:

total power switched

energy dissipated per cycle
which depends principally on the switching times.
Understanding switching with SGS POWER MOS
requires consideration of both the physical phe-
nomenon and the energy dissipation occuring
during each switching cycle.
The typical clamped inductive load circuit shown
in fig. 18 is used as an example.

Fig. 18 - SGS POWER MOS with clamped inducti-
ve load
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TURN - ON

A detailed explaination of the turn-on phenomena
in a SGS POWER MOS device when the load is
inductive is given by Fig. 19 and 20.

Fig. 19 - Current and voltage waveforms during

turn - on
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Fig. 20 - Output energy consumption during turn-
on
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Before the turn-on phase the diode is freewhee-
ling the load current.

Turn-on can be divided into two subphases:

1) point A to point B (Fig. 19).

Part of the current in the load (constant during
the switching operations) starts to flow in the
SGS POWER MOS device. The diode is recove-
ring its reverse state. The voltage across the SGS
POWER MOS device is almost equal to that of the
supply since the diode still acts as a short circuit
for the load at this point. There is a small step in
Vps waveform due to the voltage drops on the
parasitic inductances Lp and Lg. The size of this
step depends on the current slope dlp/dT (Lg
and Lp depend on the circuit layout).

2) point B to point C (Fig. 19).

In this phase the diode is reverse biased. The cur-
rent in the SGS POWER MOS device is the sum
of the current in the load plus that in the diode,
which causes the peak in the Ip waveform. (see
fig. 24)
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The Vpg voltage falls to Vpg(on) as the free-
wheeling diode, being reverse biased, is no longer
a short circuit. However the fall of Vpg is delayed
by the Miller effect, which increases Ciss.

All these phenomena cause a high crossover be-
tween the Ip and the Vpg waveforms even if the
switching is very fast. In Fig. 20 the output energy
consumption per turn-on phase is represented.
To decrease this energy, the d|p/dt (A-B phase)
and the reverse recovery of the freewheeling di-
ode (B-C phase) must be improved.

- IMPROVING d|p/dt

Reference to the circuit in Fig. 21 shows the con-
trolling parameters for d|p/dt.

Fig. 21 - Circuit which includes the parasitic in-
ductances
Voo
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In this circuit the following elements have been

taken into consideration:

Lg - is the parasitic inductance due to the con-
nections between the clamping diode and the
load.

Lp - is the parasitic inductance between the drain
of the SGS POWER MOS device and the load.

Lg - is the parasitic inductance between the gate
and the driving circuit.

Lg - is the parasitic inductance between the
source and the ground.

The equation that applies to the input loop is:

Vi=Rj X ig+ Lg dig/dt + Vgg + Lg dID/dt

Where R; is the equivalent resistance of the driv-
ing circuit. When considering the phase when Ip
increases it is possible to neglect the term Lg
dig/dt as dig/dt = 0.

During this phase the threshold voltage has al-
ready been overcome, ig is constant. In addition
Vags follows the law of charging a constant cap-

acitance. The Miller effect is not present as Vpg
is constant.

It follows that:
Vi-Rj-lg-V
dip/dt= — ' G"7GS
Ls

and dlp/dt can be improved by increasing Vi and
decreasing Rg and Lg.

Fig. 22 - dlp/dt as a function of V; (Rg=25Q) for

SGSP369
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Improving the reverse recovery of the
diode

As previously mentioned, the clamping diode
plays an important role in determining the wave-
forms of Ip at turn-on; the faster the diode, the
lower the current peak in the SGS POWER MOS,
the lower the reverse recovery time of the diode
(tyr) and the energy consumption. For this reason
fast recovery diodes are typically used in these
circuits.

SGS is developing a wide range of fast recovery
diodes whose target characteristics are shown be-
low (fig. 23).

Fig. 23 - SGS Fast recovery diodes

DEVICE VREVERSE [FORWARD| t; PACKAGE
SGSBRO5-->20 | 50v/200V |  8A | 35ns  DO-220
SGS15R05-->20( 50v/200v | 15A [ 35ns  DO-220
SGS30R05-->20| 50V/200v | 30A [ 35ns SOD- 93
SGS35R120 1200V, | 35A |100ns SOD- 93
SGS45R80 800V 45A |100ns SOD- 93
SGS60R40 400V | 60A |100ns SOD- 93

The effect of parasitic inductances Lp and Lg
and of the diode connections respectively on Vpg
and Ip are shown in Fig. 24.
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Fig. 24 -Shows the effects of the parasitic in-
ductances Lp and Lg and of the diode
connections respectively on Vpg and
Ip waveforms

5-8137
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TURN-OFF

The circuit in Fig. 18 is still useful in evaluating
the behaviour of an SGS POWER MOS device
turning off an inductive load. The initial condi-
tions can be assumed to be:

1) Ip=ILoaD

2) Vps = VDS (on) = RDS (on) X ID

3) Freewheeling diode reverse biased.

In fig. 25 typical waveforms for Vpg and Ip du-
ring turn-off phase are represented

Fig. 25 - Vpg and Ip during turn-off
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Fig. 26 - Output Energy during turn-off phase.
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It is possible to distinguish two phases:

1) From point D to point E (Fig. 25).

During this phase Vpg increases while Ip , the
diode being reversed biased, remains constant
and equal to I g AD-

2) From point E to point F (Fig. 26).

During this phase the diode begins conducting al-
lowing the current in the load to flow through it-
self and Ip of the POWER MOS device to fall. In
Fig. 26 the output energy consumption during the
turn-off phase is represented.

Also in this case a high cross over between Vpg
and Ip occurs, even if there is no reverse recov-
ery of the diode as during the turn-on phase. The
Miller effect in the SGS POWER MOS device de-
lays the rise of Vpg and therefore the switch-on
of the freewheeling diode D.

Energy in switching
From the energy point of view there are four dis-
tinct phases, each contributing in a different way
to the total dissipated energy per cycle. They are:
1) ON - STATE
2) OFF-STATE
3) Transition ON-OFF
4) Transition OFF-ON

The ON-STATE

In the ON-STATE, when the channel is complete-
ly open, SGS POWER MOS devices have a min-
imun Rpg (ON) which is temperature dependent.
The power dissipation at a given instant is ob-
tained from the equation:

PD(ON-STATE)=RDs(oN)(Tj)xIp2
=Rpg(ON)x[14-a(Tj-25°C)]x Ip2

where o = 8 x 10 °C™", a positive coefficient.

The lower RDS(ON) the lower the power dissipa-

tion. The manufacturers can control RDS‘ON :

1) by improving the back metalization of the chip
and its attachment to the case.

2) by controlling the epitaxial growth of the
DRAIN.

3) by optimizing the horizontal lay-out of the
Power Mos structure (high cell density).

Fig. 27 - Can be used to calculate the energy
consumption during the ON phase

Fig. 27 - Ip waveform during the working cycle
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The slope of Ip during the conduction phase is
given by dlp/dt = Vpp/L (see Fig. 19).
The lost energy per cycle is given by:

Eon= §Ip2 () x Rpg(ON) X dt
where 1 is the pulse width.

In most cases the slope of Ip is quite gentle so if
we call | the average Ip between t{ and tp, (t1 - to
— 1) in Fig. 27, this energy can be calculated with
good approximation as follows:

Eon= RDS(ON) (T]) x12xt

In Fig. 28, 29, and 30 the curves of Egp are shown
for three different devices. Each curve is charac-
terized by different values of 1.

Fig. 28 - On state energy values as a function of
the drain current for SGSP301
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Fig. 29 - On-state energy waveforms as a func-
tion of the drain current SGSP575.
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Fig. 30 - On-state energy values a function of the
drain current SGSP531
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When the device is switched off the Vpg voltage
is equal to Vpp (see Fig. 25). Only the leakage
current Ipgg flows through the device. The energy
consumption during this period is given by:

Eo = VDD X IDSS X toff

This energy is in the range of pJ and 1t is negligi-
ble in comparison to that dissipated during the
switching and the ON-STATE.

Transitions
During transitions the dissipated power, instant
by instant, is:

P (t) =Vps () xIp (t)

The power waveform is triangular in shape (see
Fig. 20 and Fig. 26). Integrating P(t) the energy
consumption per cycle during OFF-ON and ON-
OFF transitions can be obtained by:
E= ftb P(t)dt = ftb Vps(t) Ip(t)dt

ta ta
Where t; and tp respectively represent the begi-
ning and the end of transitions. These amounts of
energy principally depend on the intersecting
point between voltage and current, and on the
switching speed.
In both transitions the intersecting points are very
high and occur at a voltage value close to that of
the supply. The intersecting points represent the
power to be switched, consequently in order to
optimize the energy consumption the time interval
ta - tp must be reduced by acting on different
driving and lay-out parameters (Vgs, Rgs, para-
sitic inductances).

Fig. 31 - Shows the energy lost per cycle during
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the ON/OFF transition, as a function of V; for an
SGSP369 switching 4A at 200 V.

Fig. 31 - Values of the energy lost per cycle as a
function of the gate voltage
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Computing the total energy consump-
tion per cycle

The previous analysis allows us to calculate the
total energy dissipated per cycle in an SGS
POWER MOS device. In fact the total energy can
be expressed as:

Ea3 EToT = Eont+Eofi+Eoft/on+Eon/oft+Ep

where:

EToT = total energy dissipated per cycle

Eon = energy dissipated during the on-state
Eoff = energy dissipated during the off-state
Eoff/on = energy dissipated during the turn-on
Eon/off = energy dissipated during the turn-off
Ep — total energy dissipated by the drive circuit

Neglecting Eqff (= pJ) and Ep (= nJ) Eq. 3 can
be re-written as:

Eq4  ETOT = Eon + Eoff/on + Eon/oft

These three terms in Eqg. 4 depend in differing
amounts on the operating conditions of the de-
vice Ip, Vpp and the duty cycle.

To give some idea of the total energy dissipated
per switching cycle the following operating condi-
tions have been fixed and the results of energy
measurements made shown in Fig. 32.

Vpp = 1/2 BVpgg of the device under test
Ip = 3/4 Ipmax of the device under test
duty cycle = 50%

Fig. 32 - Total energy lost per cycle as a function
of the frequency with a fixed duty eycle

of 50%
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The curves tend towards a horizontal asyntote
that represents the cross-over energy (turn-on +
turn-off, which is frequency independent).

It 1s clear that the effect of Egp, 1s of great impor-
tance at low frequencies, and the higher the
Rps(ON) the greatest the effect.

B-27






REVERSE RECOVERY TIME (t,) OF THE BODY-DRAIN
DIODE IN SGS POWER MOS TRANSISTORS

ABSTRACT

The parasitic damper diode in SGS POWER MOS
transistors is actually designed to work at the same
current rating of the transistor itself. The test
circuit for that diode recovery time is described;
the typical results for several SGS POWER MOS
transistors are compared with competition parts,
standard rectifiers, fast rectifiers and damper
diodes of some significant bipolar SGS darlingtons.

THE BODY-DRAIN DIODE

SGS POWER MOS have got, in their internal
structure a diode between source and drain. It
can be used as such, from an external point of view.
The dimensioning of it is usually such that it can
easily carry d. c. current equal to the rated Ipyg of
the transistor.

Fig. 1 shows the SGS POWER MOS N-channel sym-
bol and the internal structure of a bias element of it.
As source and body are short circuited by the
source metallization, the body-drain diode appears
externally in between source and drain.

As SGS POWER MOS are devices used in appli-
cation as motor control bridges or switching con-
verters where the damper diode can conduct, it's
of prime importance to characterize the damper
diode switching parameters.

One of the most important parameter of a diode
for switching applications is t; (reverse recovery
time). The t; is the time that the diode needs to get
rid of the charge (stored during ON period) at the
moment when it is switched off.

That charge makes the diode act as an undesirable
short circuit, possibly affecting the overall perfor-
mances or reliability of the equipment. Conse-
quently for high speed switching applications
(almost always the case with SGS POWER MOS)its
switching behaviour (ty) needs characterizing and
the shorter it is, the better.
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Fig. 1 - SGS POWER MOS Cell structure
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Fig. 2 - Test circuit
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THE TEST CIRCUIT

The circuit used for ty; measurements is the one
well known n the industry, and is schematically
described in fig. 2.

Capacitor C is charged, via the 50 ohm resistor, by
the sinusoidal half wave available from the variac.
The same waveform will allow for syncronus trig-
gering of the SCR, during the half wave in the
opposite phase (the measuring circuit is decoupled
by the diode during that time).

©;
/VARIAC
MAINS '
INPUT )
ouT.
1N¥:23 _j C!

O
MCR i (1)
729-10
INGT23 —O

$-6701

The turn on of the SCR will make the capacitor
discharge via the diode under test (D.U.T.) and the
inductor (actually almost only the stray-inductance
of the circuit).

As a result a current pulse of a sinusoidal shape will
be flowing via the D.U.T. due to the LC resonant
circuit.

By adjusting both the capacitor peak voltage Vg
and the capacitance value, both peak and zero
crossing slope of the current pulse can be adjusted.
See figure 3
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Fig. 3
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These are the most relevant conditions because:

1. peak current value is related to the stored charge
in the diode, wich increases with it and conse-
quently takes more time to recover at switch-off.

2. Current slope at zero crossing (di/dt) is also
heavily influencing t,. readings, and t; is
higher with lower di/dt.

The test conditions must be clearly specified, and
any comparison between different devices must be
based on the same test conditions in order to be
significant.

It can be verified that, properly setting Vg5 and C,
both imax and di/dt can be adjusted to the desired
values. In particular, the stray inductance must be
kept small in order to achieve high di/dt with
low Vg.

THE RESULTS OBTAINED

To understand whether the source-drain diode is
similar to a fast-recovery one, the comparison has
been made against:

— general purpose rectifiers (e. g. 1N004)

— integrated damper diodes in low voltage (e. g.
BDX53C) and medium voltage (e. g. BU911)
SGS darlingtons

— fast recovery rectifiers (e. g. MR856, FE5D,
FESD)

— competition Power Mos.

CONCLUSIONS

Following conclusions can be drawn:

1. SGS POWER MOS damper diodes in low voltage
parts (60 to 100V) are fairly fast, even through
not reaching the best fast recovery diodes on
the market.

2. SGS POWER MOS damper diodes in medium
voltage parts (400V) are relatively slow, and
their trr is similar to:

— general purpose rectifiers on the market

— integrated damper diodes inside SGS mono-
lithic darlingtons and transistors (BU806,
BU931, BDX33C, BU911, BU406D, etc.)

3. Damper diodes of competition Power Mos
we tested:

— have got equivalent t, in medium voltage
parts

— have got higher t;, in low voltage parts than
SGS POWER MOS parts.

Note:

All measurements hereunder have been performed
at Ig = 10A. But 400V parts (SGSP311, IRF722)
are not likely to used in actual applications at
Ig = 10A. A value of |g = 2A is the most probable,
and the t.. will be appreciably lower in that case.
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STANDARD RECOVERY RECTIFIER

di/dt = 25A/usec

Fig. 4
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FAST RECOVERY RECTIFIERS

di/dt = 25A/usec
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SGS POWER MOS BODY-DRAIN DIODE

Note:

SGSP321 and SGSP521 are intrinsically the same device. Remark how different test conditions lead to
different t, readings.

di/dt = 25A/usec
Fig. 10 Fig. 11
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COMPETITION POWER MOS BODY-DRAIN DIODE

di/dt = 25A/usec
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THE BODY DRAIN DIODE
IN BRIDGE CONFIGURATIONS

INTRODUCTION

The parasitic body - drain diode can be used as
the recirculating element when implementing a
bridge with four SGS POWER MOS.

The circuit designer is given all the relevant para-
meters in order to evaluate their behaviour with
respect standard rectifiers and fast rectifiers
produced by SGS.

The characterization is made assuming a bridge
battery voltage of 10V. This voltage represents
one of the most promising application fields area
for SGS POWER MOS, that is the automotive
environment, where the 12V automotive battery
is the source for all power applications.

GENERAL INFORMATION

A power device, MOS or bipolar, is practically
always used as a switch, and in the majority of

cases, on inductive loads.

To avoid overstresses due to the overvoltages in-
duced by the inductive kick at the turn-off of the
loads, protective networks are utilized.

POWER MOS devices in particular can hardly sustain

an overvoltage associated with any significant
energy.

The configurations in figure 1 make use of diodes
to protect the transistors. The energy stored in the
inductive loads are diverted from the transistor to
the diodes (and to the battery in cases ¢ and d)
when the transistor switches off,

Although the diode topologically represents the
simplest solution for the protective network,
its choice is not that simple, because its charac-
teristics greatly influence the stress that the tran-
sistors must sustain at turn-on and turn-off.

Fig. 2 shows the current and voltage waveforms
for a SGS POWER MOS used in the circuit shown
in figure 1a.

When the transistor turns on, due to the recovery
of the diode, the locus of the working points
describes a curve as in figure 3a.

It is evident that, for a short while, the transistor
is made to carry a peak current Ipp that can be
much greater than the maximum current Ipmax
stated in the Safe Operating Area (S.0.A.) diagram.

The peak current is created by the recovery of the
diode, and is only limited by the gain hte (of gfs)
of the transistor and by its driving current (or
voltage).
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Fig. 1~ Usual configuration to drive the inductive load
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is a bipolar, g¢s if it is a SGS POWER MOS), it is
important:

— to use a driving not in excess of what strictly
needed (for bipolar only)

— to use fast recovery rectifiers

Figures 3b shows how a fast diode implies a lower
current peak, everything else being equal.

The two suggestions given have substantial draw-
backs, as for instance, the on-state voltage drop
and the cost.

Fig. 3b - Comparison between fast and slow diodes
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In conclusion, a detailed knowledge of the elec-
trical characteristics of the body-drain diode -
that is always available free - is mandatory in
order to decide whether it can be used as a circuit
element, or an external diode is needed.

For the characterization, a half bridge configuration
has been chosen and, the circuit behaviour has
been investigated in conditions as close as pos-
sible to the expected practical applications.

2
In particular the <d—|> are different from the
dt /on

ones normally used when characterizing the di-
screte rectifiers (in the application they are lower).

Fig. 4 - Testcircuit

On the other hand, the transistor at its turn-off
creates a dl/dt that varies greatly with the driving
conditions, its technology and its specific charac-
teristics.

Typically a SGS POWER MOS exhibits a much
shorter tfa)] than a bipolar, which turns to be a
much higher dl/dt and consequently creates the
possibility of oscillations, spikes and high V¢
(peak forward voltage).

The testing circuit and the performances of the
body-drain diode.

To characterize the diode performance the testing
circuit of figure 4 has been used.

=‘l=(')mF__Vcc =10V

The switching frequency is 20kHz, and the free-
wheeling diode is the integrated SGS POWER
MOS body-drain diode.

The following pictures show the waveforms ob-
tained in some of the most significant measure-
ments, and comparisons made between standard
and fast rectifiers.

Table 1 resumes a series of measurements on
several of the most representative devices in the
SGS POWER MOS catalogue, obtained in the test
set-up of figure 4. s

It is important to take into account that:

— the interconnecting layout has been chosen in
order to be representative of real applications
neither very sophisticated nor too coarse (ap-
proximately 10cm from drain 1 to source 2 -
see figure 4 - and 10cm from drain 1 to the
power supply);

— the supply voltage (10V) is typical in appli-
cations (e.g. automotive electronics) of high
volume SGS POWER MOS;

— had higher supply voltages been used, dl/dt
would not have been significantly higher;

— dl/dt depends on the parasitic inductances
(that is the physical lay-out) and on the switch-
ing speed of the SGS POWER MOS (that is

the driving circuit).

S-8198

However if higher supply voltages were associated
to a sophisticated, fast driving circuit, the in-
ductive overvoltages could reach dangerous levels.

CONCLUSIONS

The purpose of this note is to give the circuit
designer an evaluation base to compare the body-
drain diodes of the SGS POWER MOS with the
discrete alternatives.

It is evident that the discrete fast recovery diodes
certainly represent a faster, through more expensive,
alternative.

Whether to make use of the integrated diode or
not can be decided according to the information
in table 1.

It characterizes the SGS POWER MOS as far as the
internal diode in concerned for applications where:

— the supply voltage is in the 10V range;

— the physical lay-out is similar to what can be
expected in practical implementations (con-
nections of about 10cm in length between
the SGS POWER MOS and the inductive load
and the clamping diode, and those between two
SGS POWER MOS in the same bridge leg).
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Table 1

IFMm trr IRM ton |dl/dt{on)| VFp tfr
DEVICE (A) (ns) (A) (ns) (A/us) (V) (ns) Vbss
SGSP531 15 800 14 40 10 9 20 400V
SGSP511 35 200 1 20 12 5 75 100V
SGSP567 5 350 2.1 60 10 8 45 200V
SGSP474 -SGSP574 6 1100 4 40 8 18 40 450V
SGSP561 8 200 1 60 20 7 80 100V
- . 250V
SGSP573-SGSP577 10 700 | 28 30 9 12 60 250V
SGSP571 15 300 1.5 280 10 6 150 100v

Fig. 5 - (SGSP573) Ip drain current Fig. 7 - (SGSP56'1)

10us/div 0.5us/div.

Fig. 6 - Current in the body-drain diode Fig. 8 - (SGSP571)
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Fig. 9~ SGSP321 body-drain diode (A)

0 2us/div

Fig. 10 - Vo overvoltage (Ifm = 1.5A)
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10ns/div. A) SGSP321

B) 1N4005

Fig. 11 - (SGSP474)
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0.5u s/div.

trr ¢ A) D-S diode SGSP474
B) Fast recovery diode SGS
C) Diode 1N4005
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STATIC dV/dt IN POWER MOS

INTRODUCTION

The use of POWER MOS in high frequency switch-
ing circuits is possible due to the rapid switching
times of the device. Unfortunately in extremely
high dV/dt conditions, secondary effects can occur.
This has the unwanted (and possibly destructive)
effect of switching on the device according to the
mechanisms described later.

Static dV/dt means that a voltage variation with
respect to time is produced on the device by an
external electrical circuit. However when it is the
device itself that produces the voltage variation,
dynamic dV/dt, there are no practical problems of
anomolous conduction.

The aim of this paper is to give a brief theoretical
introduction, an idea of how this phenomenon is
produced, and especially to discuss the order of
magnitude of dV/dt that triggers it.

STATIC dV/dt IN POWER MOS

dV/dt is a phenomenon which limits the perfor-
mance of POWER MOS in switching. It is also
typical of SCR and other similar devices. In the
case of POWER MOS it can easily be understood
by analysing the following equivalent circuit:

Fig. 1~ Simplified equivalent circuit

o0
€60 | CoB = Cos
— Rp+
6 a1
Rgen Cos
1
és 5-7939
where:
Cas = parasitic capacitance between gate and
source
CeD = parasitic capacitance between gate and
drain
Rp* = parasitic resistance of the P* body region
CpB = parasitic capacitance between drain and
body
Q1 = parasitic NPN transistor

This circuit can be located in the physical structure
of the devices as shown in fig. 2.
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Fig. 2 - Equivalent circuit outlined on the phisical structure
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In this circuit all other parasitic elements of no
concern in this analysis, have been neglected
(body-drain diode, parasitic J-FET other resi-
stance ect.).

Examining the equivalent circuit, we can see
that essentially two mechanisms can trigger an
anomalous conduction as a consequence of creating
a Vps variation with a very high dV/dt.

1) Effect of the parasitic
(Cep and Cas)

2) Effect of output parasitic elements (Cps and
the parasitic bipolar transistor)

input capacitances

Let us analyse these two phenomena individually

1) EFFECT OF Cgp AND Cas

In the input circuit a voltage ramp VpDs creates a
current flow in the Cgp capacitor, according to
the equation:

lceD = Cgp x dV/dt

This current passes through the external resistor
Rgen, in paraliel with the Cgs capacitor, causing
a voltage drop.

If there is a high dV/dt a voltage VGs greater than
the device threshold voltage may be created, so

$-7940

that the device is activated in the forward mode

(the channel opens).

Such a phenomenon not only depends on the

dV/dt but also on the following parameters:

a) Rgen generator resistance. A high output im-
pedance of the driving circuit increases the
possibility of anomolous conduction occuring.

b) CgD, the reverse capacitance (in which the
phenomenon can occur more easily) in large
devices with a low V(BR)DSS.

c) Vgs(th) the threshold voltage, since the
devices ‘with a high Vgg(th) need a greater
Vgs to open the channel

d) Vps, the applied voltage, because the ca-
pacitance varies with the change in the de-
pletion area, the wider the depletion layer the
lower the capacitance
Therefore the phenomenon is more probable
with a lower Vpg.

In general once this phenomenon has occured it
does not damage the device. It is the unwanted
current in the transistor that could cause very high
frequency disturbances and interfere with the
surrounding circuitry.

From a practical point of view, considering the
first mechanism, what are the dV/dt levels which
could theoretically trigger the phenomenon? To
answer this question let us consider four SGS
POWER MOS devices with different characteristics:

Devices Ratings Diesize |Cjss=CgS+CGs | Crss =CGD | Coss = CDS+CGD
SGSP511 100V 7A 0.3 110x110mils? 375pF 90pF 180pF
SGSP571 100V 30A 0.075£ |221x221mils? 1800pF 300pF 650pF
SGSP531 400V 3A 25Q 110x110mils? 340pF 30pF 60pF
SGSP575 | 400V 12A 0.559 (221x221mils? 1600pF 200pF 300pF
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Where the capacitance are measured at Vps = 25V,

f = 1MHz, Vgs = 0. The conditions necessary for
the POWER MOS to conduct are:

Icegp x Rgen > Vgs(th)
Substituting for lcgp we get

Cgp x dV/dt x Rgen > Vgs(tn)
which by rearrangement becomes

VGs(th)
gen * CaD

The threshold voltage value of SGS POWER MOS is
between 2V and 4V, so if we consider an average
value of Vgs (th) = 3V, we have:

(dv> 3 Y (sasesi)
dt /™" 9010 Rgen  ms

dv/dt =

( v > V. (sasps71)
— = IS
at )m'" 300+ 10° Rgen M5

(dv) > v (SGSP531)
dt 30+10° Rgen  ps

(dv> ° v (SGSP575)
——Imin s 5 —

dt 200 - 1076 Rgen us

The following graph gives an idea of the range of
dV/dt for which an indirect turn-on of the device
is possible.

vious case causes the flow of current in the ca-
pacitor Cpg (see equivalent circuit of fig. 2).
This current also flows in the Rp resistance of the
body (located between the base and the emitter
of the parasitic bipolar transistor) causing a voltage
drop. If this voltage is greater than the threshold
level of the base-emitter junction (about 0.65V),
the transistor will conduct passing from a con-
dition of short—ircuited base (V cgs) to a forward
biase;:i one (where Vcgg describes the breakdown
limit).

Therefore if the applied Vps is very close to
V(BR)Dss (almost identical to BVces of the
parasitic transistor) then it will certainly be greater
than VcEO, and so the bipolar parasitic transistor
will undergo a breakdown condition.

To protect the devices the effects of the parasitic
transistor are minimized by:

a) a short circuit, by metalization (in practice a
very low resistance) between body and source

b) a large body area so that the parasitic tran-
sistor has a very low hgg (35 at IB = 5mA)

Let us now quantitively describe the phenomenon:
The current passing through the capacitor Cpg is:

dv
dt

lcpg = CoB X

Furthermore, for the parasitic transistor to con-
duct, we need:

IcoB X Rbody > 0.65V

Fig. 3~ Minimum theoretical dV. hence:
ig. 3 - Minimum theoretical dV/dt e qv S 0.65
dv/dt
(Vius) dt Rbody x Cpg
From this data we can obtain the following values:
SGSP511 Cpp = Cps= 90pF
900 SGSP571 CpB = Cps =350pF
800 |~y SGSP531 Cps = Cps= 30pF
700 \ = SGSP575 Cpg = Cps = 100pF
600 N
00
ioo \ SGSPSN However the calculation of Rp* with a reasonable
N approximation is the biggest problem. One suitable
300 N]sesps71 ™~ method to confirm the theoretical calculation is
200 ~NI_ the ‘’snap-back’’ current. This is the current that
100 T T 1 creates the breakdown in SGS POWER MOS.
o 50 100 150 200 Rgen (@) From the results in the appendix the following

2) EFFECT OF Cps AND THE PARASITIC
TRANSISTORS

A voltage ramp with a high dV/dt, as in the pre-

minimum dV/dt values for conduction to occur
can be obtained.

SGSP511 dv/dt > 8V/ns
SGSP571 dv/dt > 3.5V/ns
SGSP531 dv/dt > 4V/ns
SGSP575 dv/dt > 2.5V/ns
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EXPERIMENTAL RESULTS

The following circuit was set up to obtain high
dV/dt values on the device under test (D.U.T.).

Fig. 4 - Measurement circuit

Rg
TTT\out
)

CURRENT PROBE

U -0 Yoo
100KN
—}
»————dv/dt
-
= a1
I l DRIVER
GEN
0to50V o

5-7941

In this circuit the faster the Qi device switches,
the faster the power supply voltage is applied to
the D.U.T. To achieve this, the Q1 POWER MOS
is driven by a generator (TEK 109 MWR GEN-
ERATOR), which allows Q1 to switch with a very
low ton. It is during this phase that the high
dV/dt needed to investigate the phenomenon is
applied to the D.U.T.

As a driving transistor (Q1 in the circuit diagram)
a SGSP365 (400V, 6A, 182) is used in order to
obtain very high Vpp and short switching times.
Particular samples were chosen to have Vas = 50V
to reduce the danger of damaging the gate oxide.

By increasing the generator voltage a lower ton of
the driver device is achieved and therefore the
value of dV/dt increases.

From these measurements the values of dV/dt
shown in the graph were obtained. It is in this
range of dV/dt that the phenomenon becomes
evident,

Fig. 5 - dV/dt obtained without D.U,T.

G-5876
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The analysis was carried out in two principal
steps:

1) Vasof D.U.T. = OV (Rgen =0)

In this case the first triggering mechanism does not
take part, so the unwanted current pulses or any
eventual damage to the device must be due to the
interference of the bipolar parasitic transistor
(second mechanism). The tests showed this to be
a very critical condition for the devices. At or
above the following dV/dt values the presence
of the current pulse caused by the triggering of
the parasitic transistor can be observed:

Type dV/dt minimum (lpeak = 1A)
SGSP511 5V/ns
SGSP571 1V/ns
SGSP531 5V/ns
SGSP575 4V/ns

The above values are in approximate agreement
with the theoretical analysis. By increasing the
value of dV/dt to the maximum permitted by the
circuit, the analysis showed a high percentage of
failures (see following table).

The damaged devices show a short circuit in
V(BR)DSS. The devices which passed the test
have the following peak current values for the
maximum dV/dt obtained.

SGSP511 3.5A 100v 10V/ns
SGSP571 12A 100V 10V/ns
SGSP531 6A 400V 20V/ns
SGSP575 13A 400V 20V/ns

Photo 1 - The behaviour of a SGSP575 device

100 V/div
2.5 A/div

50nsec/div
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2) Rgen= 0

In this case besides the effect of the parasitic tran-
sistor there is also the effect of the input current.
In general more failures occur with the increase of
Rgen, because the current peak is heightened by
the contribution of the first mechanism.

It is important to realize that the reject number
increases if the Rgen of the D.U.T. increases while
dV/dt remains unchanged.

In practice however, if the external circuit remains
unchanged an increase of Rgen means:

— conduction of the current

— the operation of the D.U.T. in less dangerous
conditions (fewer or no failures)

— areduction of dV/dt

Photo 2 - The behaviour of a SGSP575 with
R gen = 10082

100 V/div
2 A/div

Fig. 6 = The test results obtained
G-5877

APPENDIX

The breakdown of POWER MOS at high current
values shows the phenomenon of ‘‘snap-back’’
which is also called secondary breakdown. This
phenomenon is due to the effect of the parasitic
bipolar transistor. A high current flow might
make the voltage drop in the resistor Rp so high
that the parasitic bnpolar transistor is turned on.
This phenomenon is often catastrophic for the de-
vices. The current value at which this phenomenon
takes effect can give an idea of the Ry’ value.

Fig. 3 - Snap-back characteristics

p~ 20mA /dwv

n

i VDss 50V/div

The tests give the important result that this current
is not the same for similar devices, even if they are
of the same type. This means the snap-back cur-
rent is highly process dependent and does not
depend on the design characteristics alone. The

Fallure
"T-r:)‘ [ 111 following results were obtained:
dv/dt=20V/ns | _|
Vop=400V
SGSP511 | snap-back = 500-900mA
SGSP571 I snap-back = 1.2A
100 SGSP575 SGSP531 | snap-back = 50-200mA
P SGSP575 | snap-back 250mA
1 -
A4 sespi‘n These figures give the following Rpody values:
© 1 scspsn -
LT | sosesn| ‘7 SGSP511 | SGSP571 | SGSP531 | SGSP575
Rbody () 0.93 < 0.54 5 < 26
dVIdt=10Vins
Vpp=100V  +—1
from the formula:
0 50 100 Rgen(n) 0.65
Rbody=— snap-back

There is a good agreement with the theoretically
estimated results.
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CONCLUSION

The static dV/dt phenomenon is highly complex
and affects POWER MOS devices both at a design
level - reduction of the parasitic capacitances, -
reduction of the Rbody resistance, - minimization
of the effect of the parasitic transistors etc.) and
at a process level - reduction of the internal
contact resistance etc.

Obviously the analysis was carried out on a limited
number of devices, but it can give an idea on how
the phenomenon originates and above all on the

dV/dt order of magnitude needed to trigger it.

This order of magnitude was found to be at least
10 times greater than those in the most common
applications or those which trigger the same
phenomenon in SCR or in other similar devices.

However it can be expected that the phenomenon
may give serious problems when using the device
in some switching applications, especially with
high impedance driving, eg. from integrated circuits.
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COMPARISON OF SGS POWER MOS AND
BIPOLAR POWER TRANSISTORS

It is highly predictable that in the near future SGS
POWER MOS will, in many applications, gradually
replace power bipolar devices due to the numerous
advantages they offer.

Table 1 lists the principal differences between
SGS POWER MOS and bipolar transistors. In ad-
dition to their inherent high switching speed
resulting from the lack of minority carrier injection
during operation, SGS POWER MOS with their
insulated gates require negligible input gate-drive
current, Other advantages are related to the nega-
tive temperature coefficient of their current, which

prevents the formation of thermal instabilities and
makes the paralleling of devices much more reliable.
In contrast, bipolar transistors require ballasting
or careful device matching to prevent thermal
runway.

Only in high voltage cases is SGS POWER MOS
on-resistance higher than in bipolar transistors.
This leads to slightly larger steady state power
dissipation and could offset the advantages. The
prospects for SGS POWER MOS appear bright in
many high frequency applications where switching
losses become very high for bipolar devices.
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Table 1 - Comparison of MOS and bipolar power transistors

MOS

BIPOLAR

Majority-carrier device

Minority-carrier device

No charge-storage effects

Charge stored in the base and collector

High switching speed less temperature sensitive
than bipolar devices

Low switching speed temperature sensitive

Drift current (fast process)

Diffusion current (slow process)

Voltage driven

Current driven

Purely capacitive input impedance; no dc
current required

Low input impedance; dc current required

Simple drive circuitry

Complex drive circuitry (resulting from high
base-current requirements)

Predominatly negative temperature coefficient
of drain current

Positive temperature coefficient of collector
current

No thermal runaway

Thermal runaway

Devices can be paralleled with some
precautions

Devices cannot be easily paralleled because of
VBE matching problems and local current con-
centration

Less susceptible to second breakdown

Susceptible to second breakdown

Square-law 1-V characteristics at low current;
linear |-V features at high current

Exponential |-V characteristics

Greater linear operation and fewer harmonics

More intermodulation and cross-modulation
products

High-on resistance and, therefore, larger
conduction loss

Low on-resistance (low saturation voltage)
because of conductivity modulation of high
resistivity drift region

Drain current proportional to channel width

Collector current approximately proportional to
emitter stripe length and area

Low transconductance

High transconductance

High breakdown voltage as the result of a lightly
doped region of a channel-drain blocking junction.

High breakdown voltage as the result of a lightly
doped region of a base collector blocking junction.

PERFORMANCE COMPARISON

At this point a comparison between SGS POWER
MOS and bipolar devices can be made in order to
evaluate their switching speeds which give an in-
dication of the energy consumption during tran-
sitions, and their different values of Vps (on) and
VcEsat related to energy consumption during the
on state.

The two devices used in the comparison are:

SGSP565: SGS POWER MOS; 400V; 6A
Rps(on) = 12
SGSDO00036: SGS BIPOLAR; 400V; 6A
(very fast switching)
Vpbp/Vee = 200V
IL = 5A (average value)
Since the input losses were neglected the bipolar
devices have an advantage in this comparison.

EToOT (the energy losses per cycle) as a function of
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the operation frequency, for different values of the
duty cycle can be seen in Fig. 1. For a bipolar
device, the energy used during the on phase has
only a slight influence with frequency variation.
SGS POWER MOS however are influenced by these
variations, and as a result two curves, relative to
the same duty cycle, are obtained. The intersecting
points of these curves can be considered as a
guideline to the use of the devices.

Fig. 1- ETOT versus frequency (kHz)
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In other words if both the duty cycle and the
power to be switched are fixed there is a frequency
value above which the dissipated energy per cycle
for an SGS POWER MOS transistor is less than for
a bipolar device. This means the higher the fre-
quency the more advantageous it is to use a SGS
POWER MOS.

Under relatively low frequency conditions the
value of the duty cycle ‘‘d” is fundamental in
determining the advantages of both bipolar and
SGS POWER MOS technologies. From the graph in
Fig. 2 the best working conditions for both devices
can be seen.

Fig. 2
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A SGS POWER MOS is most suited to high fre-
quency conditions (> 100KHz) for any given
value of ““d”’. Maximum frequency limitations are
of a thermal nature only and depend on the die
size.

For the SGS POWER MOS under consideration
the maximum power dissipated is 100W when
Rthj-case = 1°C/W and Tjmax = 150°C.

By plotting the power dissipated as a function of
the frequency, when d = 50% the actual limits of
the two technologies can be seen (Fig. 3).

Fig. 3
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THERMAL STABILITY

The greater thermal stability of SGS POWER MOS
with respect to bipolar devices is essentially due to
the different response that the two devices exhibit
when they are subjected to external power pulses.

The intrinsic mechanism which could lead to
thermal runway in a bipolar and in a SGS POWER
MOS device, are as follows.

In a bipolar device an external power pulse results
in an increase in the junction temperature (Tj).
This causes VBE to decrease and hFE to increase.
Both cause the collector current to increase and
this consequently further increases Tj.This positive
feedback is compensated only by the base widen-
ing effect at high currents (that is a higher recombi-
nation of the minority carriers). At high voltages
the base widening effect is not present so that
any hot spots lead to thermal runaway.

These phenomena, if not controlled, could se-
riously damage a bipolar device.

A power pulse in an SGS POWER MOS device
would cause:

1) an increase in temperature of the device
2) adecrease in the threshold voltage

Vas(th) = Vas(th) (25°C) x [1- o (T; -25°C)]

where alpha is a positive coefficient of temperature
(@=2.102°C™?),
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This is positive feedback, similar to a decrease of
VBE in bipolar devices.

But in a SGS POWER MOS device there is also a
very important negative feedback. That is an in-
crease of Rps (on) with temperature:

Rps(on) (T) = RDs (on) (25°C) x
x [1+ a(T-25°C)]

where alpha ‘is the temperature coefficient (alpha
=8-107 °C™?). The effect of a increase in RDs (on)
is greater than the variation in Vgs (th). As a result
SGS POWER MOS devices are thermally stable.
The difference in behaviour of the two devices is
even more exaggerated when dealing with paralleled
chips.

Two comparisons between bipolar and SGS POWER
MOS devices have been made.

The first deals with the behaviour of single chips in
SOT-93 (TO-218) package.

The SGS POWER MOS used in this test is the
SGSP475 (400V, 12A, 0.558).

The power bipolar device used in the BUV48
(400A, 10A).

The parameter used to measure the thermal un-
balance of the devices is the variation of the
thermal resistance Rthj-case due to an external
power pulse.

In fact an increase of Rthj-case implies a decrease
of the active area of the chip and therefore a dis-
uniformity in the spreading of the heat, with a
creation of hot spot and thermal and electrical
unbalancing. The devices have been tested under
several conditions, with respect to the power
dissipation and the voltage across them (Vps for
SGSP471, Vce for BUV48). The results are shown
in Fig. 4 and Fig. 5).

SGSP475‘shows optimum thermal stability under
all conditions while bipolars, with Vcg =45V and
P > 45W, show a degrading of the thermal per-
formances.

The best electrical and thermal performances of
the SGS POWER MOS are confirmed by the
thermal maps which show a uniform distribution
of hea)t under different working conditions (Fig. 6
and 7).

Fig. 4- Variation of Rthj-case vs. P (POWER
MOS) SGSP475 SOT-93
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Fig. 5~ Variation of Rthj-case vs. P (BIPOLAR)
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It i§ only at Vps = 75V that is it possible to notice
a slight variation in the working temperature.

The thermal instability has a greater effect when
the die are assembled in parallel since any un-
conformity would be enhanced leading to an over-
loading of some of the die.
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The second thermal comparison was made between
SGS POWER MOS and bipolar devices in multiple
chips mounted in a parallel configuration.

The SGS POWER MOS device under test was:

SGS30MAOQ050D1: four SGS POWER MOS chips
paralleled in TO-240 a package
IbmAax = 30A, Vpss = 500V,
RDs (on) = 0.250892

Fig. 8 - Variation of Rthj-case vs. P (POWER
MOS) SGS30MA050D TO-240

5-8091
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0 30 60 S0 120 150 180 P(wW)

The bipolar device under test was:

SGS40TA045D: four bipolar chips paralleled in
TO-240 package Ic = 40A,

VcEeEo =450V

The results are shown in Fig. 8 and 9 and reveal a
much better thermal stability for the SGS POWER
MOS than for the bipolar device.

Fig. 9~ Variation of Rthj-case vs. P (BIPOLAR)
SGS400TA045D "TO-240
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HIGH VOLTAGE TRANSISTORS WITH
POWER MOS EMITTER SWITCHING

INTRODUCTION

This paper summarizes the results of an investiga—
tion carried out on power devices with both MOS
and BIPOLAR parts working together in the same
circuit. The “emitter drive’” configuration was
considered, with switching power supply ap-
plications in mind.

The devices used are:

Power MOS:

Bipolar transistors:
Ultrafast bipolar transistors:
(Hollow Emitter)

Fast darlingtons:

SGSP321, SGSP352
BUV48, BUSOBA
SGSD00035,
SGSD00039
SGSD00031, BU8B10

In the case of flyback switching power supplies a
practical example is also described.

CIRCUIT DESCRIPTION

The term “‘emitter switching’’ describes a circuit
configuration where a low voltage transistor (MOS
or Bipolar) switches off the emitter current of a
high voltage transistor, and consequently the
transistor itself.

This configuration combines the fast switching of
a low voltage device with the high power switching
of a high voltage device, since:

high current x high voltage = high power switching.

The combination of a high voltage bipolar and a
low voltage Power MOS is preferable due to the
high switching speed and the low driving energy of
the combined power switch.

The base of the high voltage bipolar device is
driven by a constant voltage source. The energy
dissipated to drive the high voltage bipolar device
depends on the losses that the forward bias current
IB1 generates in the resistance in series with Rp,
IB1* + RB - t. This power dissipation can only be
reduced by using high gain transistors of darlingtons.
(See Fig. 1)

Fig. 1- The basic circuit used for the evaluation of
the emitter switching system. The base
drive circuit used is shown for comparison

FAST DIODE

5-8110
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The diode in series with the base serves to clamp
the base overvoltage at turn-off.

The two transistor stage is driven by the gate of
the low voltage Power MOS. Very low driving
energies, about 180nJ per cycle, are involved in
the charging and discharging of the input ca-
pacitances.

Consequently the stage can be directly driven by
the output of suitable linear integrated circuits.

The possibility of direct driving by an IC output
together with the excellent switching speed make
this configuration extremely suitable for switching
power supplies at frequencies of 50KHz or even
higher.

CIRCUIT OPERATION

As we have seen, the forward base current IB1 is
fixed by the external circuitry:

VBB - VBEsat - VDSon
RB

IB1 =

The collector current instead depends on the load,
and in general, varies with the time.

The turn-on and turn-off phases can be analyzed
separately.

TURN-OFF

When the driving signal to the Power MOS is low
the drain current is interrupted and the emitter cur-
rent of the high voltage bipolar falls to zero. The
emitter reaches the base voltage and won't carry
any more current. As a result the collector current
can only flow through the base, becoming a
reverse base current that depletes the base to col-
lector junction. This reverse base current 1g2, from
the moment when the emitter current disappears,
coincides with the collector current. See photo 1.
The stored charge is removed in a typically very
violent, and consequently rapid manner.

Photo 1 - Base and collector current at turn-off

As a result the storage time is substabtially reduced.
The fall time, which is related to the recombina-
tion under the emitter, is also generally reduced.

Typical values for the fall and storage time of the
SGS devices used in the test are shown in Table 1,
for both emitter and the base drive circuits.

Table 1 - Typical tf and ts on inductive load

EMITTER BASE
. SWITCHING SWITCHING
Device IC(A)

tstorage tfall tstorage tfall
BUX48 10 500ns 100ns 2us 200ns
BU5S08A 5 800ns 300ns 6us 400ns
SGSD00031| 10 400ns 100ns 1.2us 100ns
BU810 5 300ns 150ns 800ns 150ns
SGSD00035| 10 300ns 50ns 800ns 50ns
SGSD00039| 5 300ns 40ns 700ns 50ns

TURN-ON

When the Power MOS is in the ON state, the bipolar
device also starts conducting. The dynamic be-
haviour (See Photo 2) does not differ in any
substantial way from the usual case of the base
drive.

Photo 2 - Base and collector current at turn-on

The dynamic saturation transient VCEsatdyn is
also practically the same with a base drive as with
an emitter drive. The collector current, when the
collector load is the primary winding of a switching
transformer, can vary according to two possibilities.
(See Fig. 2)

a) After the initial peak due to the recovery of the
diode present on the secondary winding, the
collector current increases linearly starting from
zero

b) After the same initial peak, the collector cur-
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rent increases linearly starting from the value
memorized in the magnetic circuit at the end of
the previous cycle.

Fig. 2~ Collector current waveforms with vary-
ing load

Ie

L.

5-8112

S-81M

REVERSE BIAS SAFE OPERATING AREA

A problem that occurs in bipolar transistors is
damage caused by “‘current crowding”’.

Fig. 3a illustrates current flowing in a typical
bipolar device. Fig. 3b shows how, when the device
is turned off and the current begins to die away,
the current focuses with a high concentration
under the emitter. This high current density can
damage or destroy the transistor.

Fig. 3a
BASE EMITTER BASE
P+ Pt
N
p-
17 (A
COLLECTOR
S5-8113
Fig. 3b -
BASE EMITTER BASE
pt P +
N
p-
( COLLECTOR }
S-8114

The energy dissipated within a bipolar power tran-
sistor at turn-off can be found graphically from a
plot of Ic versus VCE at turn-off, Three cases are
shown in Figures 4a, b and c. The shaded area is
proportional to the energy that is dissipated in
the device during turn-off.

Fig. 4a- Slow turn-off. No crowding but high
average heating

Ie

%

S-8115

Fig. 4b - Fast turn-off. Crowding with low average
heating but possible high peak power

Ic Vce

S-8116

Fig. 4c - Fast turn-off (with VCE delayed by
snubber network)

Ic VCE

SNUBBER
NETWORK

S-8117

Consequently turn-off times affect the SOA of
the device, (Fig. 5b). These problems can be over-
come using emitter switching.

The way the stored charge is swept away in the
high voltage bipolar device when it is driven by the
emitter, produces some interesting consequences.

The stored charges are evacuated through the base
contact when the emitter current is zeroed and not
later than a few tens of ns after the beginning
of the storage interval. Consequently, during the
turn-off, no charge is injected from the emitter
into the base. Although the reverse base current is
quite relevant, no focusing of the current in the
centre of the emitter fingers takes place.
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The bipolar device therefore exhibits an energy
absorbing ability at the turn-off RBSOA that is
substantially higher than if a normal base drive
were used. With a base drive the emitter would
inject charges and the voltage drop across the
distributed base resistence would induce the
““emitter crowding'’ phenomenon.

The practical evidence for all the transistors investi-
gated (BUV48, BUS08A, SGSD00035, SGSD00039)
shows that the reverse bias safe operating area
(RBSOA) extends right up to the BVcESs! (See fig. 5)

This extreme effect is unfortunately much less
pronunced when using fast darlingtons. The higher
complexity of the charge extraction mechanism
and the charge injection from the emitter into
the base in the driver transistor imply that the
RBSOA extension is almost irrelevant.

Fig. 5a - Reverse bias safe operating area
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Ic
(A)
15 } !
ITTER | Ly
ITCHING
12 TBasE t *
T SWITCHING T
H T
H
s | . ——
HE M
I
6 LIBE
+ I T T
N 1
3
™ [N
Pyl ]
| 1
0 200 400 600 800 V(¥
Fig. 5b - How reverse bias safe operating area
changes for:
i) slow turn-off
ii) fast turn-off
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A POSSIBLE APPLICATION

A possible application of the ““emitter switching’
configuration is shown in Figure 6, where a switch-
ing power supply operating in a ‘“flyback’ mode
has been implemented.

The basic criteria used in choosing the values of the
circuit elements are given below. The purpose of
the study was to demostrate the feasibility and to
evaluate the advantages. Exact circuit element
values can be further optimized, especially in the
case of the transformer.

The power source is the mains singlephase, 220V
a.c.), and the switching frequency can be set to
50KHz or more.

The devices used were:
Q1: Fast darlingtons with BVcgs > 600V
for 110V line

— SGS BU810 for current up to 5A

— SGSD00031 for current above 5A
Fast transistor with BVcgs = 800V for
220V line

— SGSDO00039 for currents up to 5A

— SGSD00035 for currents up to 10A

Low voltage POWER MOS (BVpss=50V)
— SGSP352 for currents up to 5A
— SGSP322 for currents above 5A

High voltage, low current POWER MOS
(BVpss < = 450V)
— SGSP354

Q2:
Q3:

Control
: SGS UC3842

Zener diode 2W/20V

25V diode, with Ic peak rating as high as
10A for 500ns

DZz2:
D1:

C6: Electrolytic capacitor, 1000uF, 25V.

It absorbs possible variations of Vpgg.

R3: Resistor setting the forward bias base

current of the darlington:

VcEe - VBEsat - VDson - R7ID
IB1

Its power rating must exceed R3 * Ig* » t
(in practice 3W)

R3

R7: Shunt resistor to sense the switch cur-
rent, The over current Ismax protection

is set according to

Vv
R7?7 = —m8¥— —
Ismax

C4,R6: RC network, filtering the disturbances
induced by the switching transients on

the Ismax protection input.
RC network, setting the switching fre-

quency and the maximum duty cycle,
according to the UC3842 data sheet.

C3, R5:
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tcharge = 0.565 R5 C3

tdischarge = R5 x C3 £n [(6.3 R5 - 2.7)/
6.3 R5-4)]

f = 1/ltc + ta)

Resistive divider, of the feedback volt-
age, from a secondary sense winding,
rectified by D5 and C5. The divided
voltage is compared by the control IC
to an interval reference of 2.5V.

Compensating network in the error
amplifier of the feed-back voltage.

R8, R9:

C2, R4:

R1: Resistor biasing the Q3 gate (1.2MQ,

1/4W)

Resistor that limits the inrush current
through the POWER MOS Q3 at the
turn-on (1.2K2, 2W)

Fast recovery diode
Its voltage/current ratings depend on the
particular secondary winding it rectifies.

R2:

D4:

D5: Low current/low voltage diode

Fig. 6 - “Emitter switching” circuit

D3, R10,
C8: Snubber network (Fig. 6 shows just one
of the possible configurations).
Ld Ic?
cg - e
Vos
R10 = 1/4fC8
P(R10) = 1/2 La I4*f
where:

f = switching frequency

Ld = stray inductance of the transformer

Vos = maximum voltage overshoot

admitted

D3: is a 400V fast recovery diode

C7: Possible capacitor reduces the cross-
over of the Darlington (3 to 6nF)

It is important to note that, the power transistor
Q3 acts only at the turn-on of the power supply
and when the capacitor C6 supplies more energy
to the base of the darlington and to the supply
input of the IC than is returned to C6 during
the turn-off of the darlington, Q1.

) - 1 D4
i i
ci' r1 [R2 : R10- c10
N [] L :
I = -
Q3 D2
o1 R3
¢ Q1
I
B 2 7 c7
pz1 P
uc -
Rsﬁ] R8 8 3842 6 Q2
RS a6
3
Ea 5
caI - IC" R7
S-8118
CONCLUSION

The “‘emitter drive’” configuration exhibits some
clear differences with respect to the usual “base
drive’ configuration, and they can be particularly
useful in switching power supply applications:

— Substantial reduction of the storage time and
improvement of the fall time

Switching frequencies of 560KHz and higher are
possible

— The dynamic drive circuitry is simplified. The
negative voltage supply is not required to
remove the stored charge from the base. The
energy needed to drive the gate of the POWER
MOS is very low (180nJ per cycle).

— Extremely high ruggedness at the turn-off of
the inductive load (i.e. very large RBSOA) if
the high voltage bipolar part is a transistor.

— Higher power dissipation in the on-stage, due to
the additional losses in the POWER MOS (Ip?
RDson ton)

This last point is the only disadvantage, but it is
more than compensated for if switching at high
frequencies. The lower switching losses (a saving
each cycle) can justify the higher on-state losses
(a fixed expenditure) as soon as the switching
frequency is high enough, which is often the case
in switching power supplies.
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SGS POWER MOS:

SUGGESTIONS ON HOW TO PROTECT
POWER MOS IN SMPS APPLICATIONS

The rapid growth in the power supply market has
led to a new generation of power supplies - switch
mode power supplies (SMPS). This in turn requires
critical selection of power devices to give improved
efficiency and reliability. A switching device for
SMPS must possess the following characteristics:

— HIGH VOLTAGE BREAKDOWN CAPABI-
LITY TO WITHSTAND TRANSIENTS AND
THE MAXIMUM PEAK REVERSE VOLTAGE

— FAST SWITCHING TIMES TO MINIMIZE
TRANSIENT SWITCHING POWER DISSI-
PATION

— LOW SATURATION VOLTAGE TO MINI-
MIZE STATIC POWER DISSIPATION

— RUGGED - ABLE TO WITHSTAND AD-
VERSE BIAS CONDITIONS

Many manufactures of power supplies have been
recently evaluating the use of POWER MOS
because they represent a good choice for SMPS.
They offer: simplified drive circuitry, higher
operating frequencies and enable the size of
magnetic components to be reduced.

In order to evaluate the main features of POWER
MOS and BIPOLAR devices, some qualitative
comparisons are shown in table 1.

TABLE 1
PARAMETER BIPOLAR POWER MOS
V(BR)DSS up to 1000V | up to 550V
BVcEs
tfan up to 200ns up to 30ns
temperature | not very temp.
sensitive sensitive
Ability to fairly high
withstand tolerant ruggedness
operation in
second
breakdown
Driving power high low
Operating up to 50KHz | up to 200KHz
frequencies

From table 1 it is evident that POWER MOS SMPS
are highly suitable for the low and medium voltage
ranges. Fig. 1-4 show some popular configurations
and their voltage ratings.
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Fig. 1 - Flyback converter
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Fig. 2 - Forward converter
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Fig. 3 - Half bridge converter
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Fig. 4 - Full bridge converter
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Flyback is the most useful configuration in a
switching power supply handling up to 150W. It is
possible to use POWER MOS devices in this con-
figuration up to Vpss equal to 200V. In the USA
the line voltage level (110V) allows the design of
SMPS from the line voltage while elsewhere fly-
back converters using POWER MOS are limited
to low and medium voltages.

Despite this limitation, the use of POWER MOS
in the low and medium voltage ranges is increasing
rapidly so an accurate evaluation of the perfor-
mance and reliability of these systems using
POWER MOS is necessary.

POWER MOS are very rugged in forward mode
operation, they can handle high currents without
problems. The only problem area is during turn-off.
At this point ID changes abruptly and the slope
(di/dt) off is very steep. This sharp rate of change
of current with time creates ringing and spikes with
amplitudes that can exceed the maximum ratings
of the device. This creates a potential problem as
POWER MOS are sensitive to voltage variations.

Particularly:

— POWER MOS ARE OFTEN DESTROYED
WHEN THEIR BREAKDOWN VOLTAGE IS
EXCEEDED

— THE BREAKDOWN VOLTAGE DISTRIBU-
TION OF POWER MOS HAS A VERY LOW
STATISTICAL SPREAD COMPARED TO
THAT OF BIPOLAR TRANSISTORS

— IT ISVERY RISKY TO DESIGN SMPS WHICH
OPERATE AT THE LIMITS OF THE RBSOA

It is therefore necessary to protect them more
carefully if we want to increase system reliability.

Safe operating area - a discussion

The circuit shown in fig. 5 is used to characterize
the ruggedness of POWER MOS during turn-off.
The Vps maximum voltage is controlled by the
diode and the Vciamp.

— the diode forward voltage is very low.

— the diode is physically near to POWER MOS
drain to minimize layout inductance.

Vbsmax = Vfp + Vciamp

The Vps and Ip waveforms for a POWER MOS
SMPS are shown in fig. 6. If the Vps voltage
spikes increase above the V(BR)DSs rating the
device will be destroyed.

In this application spikes and ringing can often
occur due to non-optimized layout.

To protect POWER MOS it is common to use .
particular devices.

Table 2 compares the common protection de-
vices; it can be seen that some devices are not
suitable to protect the POWER MOS.

In the following note we propose to show the
most serious stresses and give some suggestions
of protection.
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TABLE 2
DEVICE MoV ZENER TVS
RANGE OF 12-4700 3-200 4-400
VOLTAGE
VOLTAGE 10 - 25% 5-10% 10%
INCREMENTS
TOLERANCE 10% 5% 5%
CLAMP 1.85 1.65 1.25
RATIO @ 10A (13J) (16J)
CAPACITANCE 150pF 30pF 1.2pF
PRICE MEDIUM LOW MEDIUM
STEADY VERY LOW GOOD GOOD
STATE POWER 1/2W TO 50w TO 10W
DISSIPATION FOR 10J
CAPABILITY DEVICE
FAILURE GRADUAL OPEN OR SHORT
MODE SHIFT IN SHORT CIRCUIT
BREAKDOWN CIRCUIT
PROPERTIES GOOD FOR NO SPEC IDEAL FOR
MAINS USE, FOR SMPS
NOT SUITABLE TRANSIENT
POWER MOS USE
PROTECTION

CIRCUIT DESCRIPTION

This analysis deals with SMPS in flyback con-
figuration, shown in fig. 7, which is the most
common SMPS configuration, The suggested pro-
tection procedures can be employed in other
configurations as well.,

When the POWER MOS is ‘on’, energy is stored in
the primary coil of the transformer; in the ‘off’
state this energy is transferred to the secondary

coil and is available for the load.

The pulse width of V@gs is varied in response to
the voltage across the load to achieve regulation.

The Vps and Ip waveforms are shown in fig. 8.

In the ‘on’ phase the drain current increases with
a slope, which depends only on the inductance of
the primary coil, because the secondary circuitry is
open (diode not conducting): in this phase the
energy is stored in the primary coil.
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When the POWER MOS turns off the energy is
transferred to the secondary coil and Vps in-
creases until it reaches the value:

VLoAaD/n + VDD

where n is the turns ratio of the transformer.

Although this phenomenon acts as a clamp it
cannot be used to proctect POWER MOS as this
clamp value strictly depends on the load, which
can accidentally be disconnected or shorted. Also,
voltage spikes and ringing can cause voltage that
exceed the maximum voltage ratings and can
damage the POWER MOS device.

In addition a high dVps/dt can also destroy the
POWER MOS (ref. static dV/dt in POWER MOS).

Therefore some form of protective network is
required in order to protect POWER MOS devices

from being subjected to these conditions.

Fig. 7 -
LOAD
——--"
Cpn !
|
I
yo!
|
|
J_ L —_J
s-8212 PROTECTION NETWORK
Fig. 8 -
VDS H
20
div
0
‘D;
n 0.2A
—_ ) "N div

t (5us/div)
R C D (SNUBBER) NETWORK DESIGN
FOR PROTECTION AGAINST dVps/dt

Switching times are very short in POWER MOS
operations and they can cause rapid rate of change

of voltage with time. (dVpg/dt) in the device.
This phenomenon can damage the device and can
be avoided by a protection network (see fig. 7),
which is analyzed below.

The most critical phase is in the POWER MOS
turn off and the proposed network acts as follows.

In the off phase the capacitor CpN of fig. 7 stores
part of the energy of the leakage inductance that
cannot be transferred to the secondary coil; the
voltage V pg increases more slowly.

The capacitor is rated according to the desired
dVpg/dt.

The waveforms of Ip, Vps and Ic can be de-
scribed by the following formulas which are relate
to figs. 9, 10 and 11.

M Ip = ID(end) x (1-t/tg) for0 <t < t¢
Ip = Ofort>ts
t = instantaneous value of time
tf = fall time
ID (end) = current before Ip turn-off
Ic = current through Cpn
Cpn = capacitance of Cpn
(2)Ic = ID(end) x t/ts for0 <t < t¢
Ic = ID(end) for t> tg
(3)VDS = ID(end)xt’ /(2th)f0I’0<t<tf
Vps = ID(end) x (t-1¢/2)/C for t > t;

From equation (3) it follows that:

dVps _ lpb(end)
@ (5= )t=tf— Selme
Although (1) and (2) are sufficiently valid in

practice (see fig. 12) expression (4) applies only if
C is much greater than the equivalent Cps of the
POWER MOS.

Fig. 9 -

Ip

$-8203

Fig. 10 -

tF S-8202
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Fig. 11 -

tF 5-8204

Fig. 12 - Complementary behaviour of Ip and
I currents
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div
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div —l— -

t ( 50ns/div)

Expression (5) can always be used for design

purposes.
(dVDS) < ID (end)
dt t=1tf C

Expression (4) holds if the value C also includes
the equivalent capacities of the POWER MOS
from drain to source.

(5)

(6)C=Cps + CpN

The following expression can be used to calculate
Cps.

(7) Cos = ID (end)/ (dVDs/dt) o

where (dVps/dt)y is that without protection
network.

Using formulas (6)
rewritten

(8)

(7), expression (4) can be

dVps
dt o

The formula has been verified with different ca-
pacitor values in the protection network (see
figs. 13, 14).

The resistor R of fig. 7 has a value that takes into
account the fact that in the on phase the capacitor
must discharge with a peak current which depends
on the Ipmax of the device and a time constant
which depends on the ton time duration and the
IDmax of the device.

dVps _ !Deeng), (
dt CpN

In practice the resistor and the diode can be re-
moved because in the on phase the POWER MOS
can easily handle high peak currents.

Fig. 13- Vpg and Ip shapes in the turn-off
phase without RCD network

A 1 Vps : 20V/dlv

t : 50ns/div
Cps = 2000pF

Fig. 14~ Vps and |p shapes in the turn-off
phase with RCD network

t : 50ns/div
Cps = 2000pF R =47Q
Cpn = 3300pF D = SGS8R10

Vbs VOLTAGE OVERSHOOT

POWER MOS reliability strictly depends on the
Vps maximum value which must no exceed the
V(BR)Dss of the device.

This may occur when the leakage inductance of
the transformer (primary coil) is not a negligible
amount and the layout inductance is not pro-
perly minimized.

In order to emphasize this condition a transformer
with the following characteristics was made:

— Lp1= 2uH
— Lp2= 258uH
— Ls =464mH
— Lp = 30uH

In addition a high operating frequency (60KHz)
was chosen and layout inductance was introduced.
In fig. 15 Vps and Ip waveforms are shown in the
turn-off phase; it should be noted the initial Vps
spike due to the extremely low tf and Ip and the
high value of the total -leakage inductance. In
fig. 16 the relative Vps - Ip locus for a SGSP351
device is shown.
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Fig. 15 -

Ip:

0.4A/div .'

Fig. 16 -

In order to prevent this effect some specific
suggestions can be considered, such as:

1) minimize the interconnection wiring of the
primary circuitry.

2

choose the proper capacitor CpN (fig. 7) and
put is as near as possible to the primary cir-
cuitry.

3) minimize the leakage inductance of the trans-
former primary coil.
4) increase, if it is practicable for the application,

t¢ by increasing the discharge time constant of
the gate course capacitance.

Fig. 17 shows the Vps - ID locus of the device in
the turn off phase with the layout inductance
reduced at minimum.

Fig. 18 shows the Vps - Ip locus in the turn off
phase of an SGSP351 device when tf is increased
by adding a 9300pF capacitor in parallel to the
gate source intrinsic capacitor.

The behaviour of t; with respect to the discharge
time constant of the equivalent gate to source
capacitance is shown in fig. 19.

0.4A/div

Ip locus of SGSP351

type

ID:

Fig. 18 - Vps - ID locus of SGSP351 type with
a 9300pF capacitor between gate and

source

VDs: 10d

Fig. 19 - tf variation vs. discharge time constant
of the intrinsic gate source capacitor

ty (nsec)
200
150 SGSP351
100 SGSP311
50
100 200 300 400 2 (nsec)

$-8205

SYSTEM START-UP

Two of the most critical states for SMPS are:
1) the system start-up

and:

2) accidental short circuit of the output.

Both these conditions submit the devices to
similar stresses.
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Fig. 20 -
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Fig. 20 shows what happens qualitatively when a
short circuit produced in the SMPS output. It can
be seen that:

1) the current increases until it reaches IDmax
which depends on Vgg and the relative transfer

of the device.

the VDs peak increases due to increased energy
stored in the leakage inductance.

2)

In order to protect the devices and permit short
circuit analysis the Vgs voltage is reduced as
specified below.

Fig. 21 shows the Vps - ID locus for SGSP311
type in normal and in output short circuit opera-
tions with Vgs = 5V.

Fig. 21- Vps - Ip locus of SGSP311 type

B 1D : 1A/div

Vps: 10V/div

Fig. 23 shows the Vps - ID locus of the SGSP351
type in the turn off phase in short circuit operation
with Vgs =5V.

It is important to note that the SGSP351 reaches
a greater Vpsmax with a lower Ipmax because
its tg is lower.

The same test performed on an SGSP311 device
with Vgs = 4V is illustrated in fig. 24 and 25. It
shows a more limited Vps - Ip locus.

Fig. 22~ Vps and Ip shapes for SGSP311 type

(50ns/div)

(1) (20V/div)
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Fig. 24- VDS - ID locus of SGSP37{/ type

during short circuit with VGS = 4

Fig. 26 - VDS and ID shapes vs. time in short
circuit operation

Vps (10V/div)

(1A/div)

t (50ns/div)

Fig. 26 -

Vs (20V/div)

Fig. 27 -

o R
N T

V/div
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This shows that die size and the Vas voltage play
an important role in the stresses that occur in
SMPS during start-up and under output circuit
conditions.

Fortunately these effects can be avoided by
choosing the proper capacitor value between
drain and source. In this way this capacitor per-
forms two functions:

— reducing dVps/dt
— overload protection

Fig. 26 and 27 how V pg - | p locus of the SGSP311
in short circuit and normal operations with a
3300pF capacitor between drain and source.

CONCLUSION

This note shows how wulnerable POWER MOS
devices are if the V(BRr)DsSs voltage rating are
exceeded and a high dV pss/dt is generated.

The dVps/dt analysis in this note is quantitatively
correct and it provides good agreement between
theoretical and practical results.

Accidental overload and short circuit analysis
high light one of the most important causes of
failure. The protection criteria must be evaluated
using the particular environmental conditions
leakage inductances, transformer parameters, driv-
ing circuitry).

The protective suggestions analyzed are not con-
clusive because the design engineer cannot always
optimize the environmental conditions. Therefore,
if the application is critical, the use of the pro-
tective devices listed in table 2 is necessary.
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ALPHANUMERICAL INDEX

Type Page Type Page Type Page

SGSP101 C-5 SGSP301 C-5 SGSP476 C-158
SGSP102 C-5 SGSP302 C-5 SGSP477 C-149
SGSP111 C-13 | SGSP311 C-70 | SGSP478 C-166
SGSP112 C-13 | SGSP312 C-70 | SGSP479 C-166
SGSP116 C-16 | SGSP316 C-78 | SGSP481 C-133
SGSP117 C-16 | SGSP317 C-78 | SGSP482 C-133
SGSP118 C-20 | SGSP318 C-20 | SGSP491 C-173
SGSP119 C-20 | SGSP319 C-20 | SGSP492 C-173
SGSP121 C-24 | SGSP321 C-86 | SGSP511 Cc-70

SGSP122 C-24 | SGSP322 C-86 | SGSP512 C-70

SGSP130 Cc-27 SGSP330 c-27 SGSP516 Cc-78

SGSP131 c-27 SGSP331 C-27 | SGSP517 C-78

SGSP132 C-27 | SGSP332 C-27 | SGSP518 C-20

SGSP138 C-35 | SGSP338 C-35 | SGSP519 C-20

SGSP139 C-35 | SGSP339 C-35 | SGSP521 C-86

SGSP140 C-39 | SGSP340 C-39 | SGSP522 C-86

SGSP141 C-39 | SGSP341 C-39 | SGSP530 c-27

SGSP142 C-39 | SGSP342 C-39 | SGSP531 Cc-27

SGSP148 C-47 | SGSP348 C-47 | SGSP532 C-27

SGSP149 C-47 | SGSP349 C-47 | SGSP561 C-102
SGSP151 C-51 SGSP351 C-51 SGSP562 C-102
SGSP152 C-51 SGSP352 C-51 SGSP563 C-110
SGSP154 C-58 | SGSP354 C-58 | SGSP564 C-118
SGSP155 C-58 | SGSP355 C-58 | SGSP565 C-118
SGSP156 C-58 | SGSP356 C-58 | SGSP566 C-118
SGSP157 C-66 | SGSP357 C-94 | SGSP567 C-110
SGSP158 C-66 | SGSP358 C-94 | 3GSP568 C-126
SGSP201 C-5 SGSP361 C-102 | SGSP569 C-126
SGSP202 C-5 SGSP362 C-102 | SGSP571 C-141
SGSP211 C-70 | SGSP363 C-110 | SGSP572 C-141
SGSP212 C-70 | SGSP364 C-118 | SGSP573 C-149
SGSP216 C-78 | SGSP365 C-118 | SGSP574 C-158
SGSP217 C-78 | SGSP366 C-118 | SGSP575 C-158
SGSP218 C-20 | SGSP367 C-110 | SGSP576 C-158
SGSP219 C-20 | SGSP368 C-126 | SGSP577 C-149
SGSP221 C-86 | SGSP369 C-126 | SGSP578 C-166
SGSP222 C-86 | SGSP381 C-133 | SGSP579 C-166
SGSP230 C-27 | SGSP382 C-133 | SGSP581 C-133
SGSP231 C-27 | SGSP421 C-86 | SGSP582 C-133
SGSP232 C-27 | SGSP422 C-86 | SGSP591 C-173
SGSP238 C-35 | SGSP461 C-102 | SGSP592 C-173
SGSP239 C-35 | SGSP462 C-102 | SEF120 C-181
SGSP240 C-39 | SGSP463 C-110 | SEF121 C-181
SGSP241 C-39 | SGSP464 C-118 | SEF122 C-181
SGSP242 C-39 | SGSP465 C-118 | SEF123 C-181
SGSP248 C-47 | SGSP466 C-118 | SEF130 C-185
SGSP249 C-47 | SGSP467 C-110 | SEF131 C-185
SGSP251 C-51 SGSP468 C-126 | SEF132 C-185
SGSP252 C-51 SGSP469 C-126 | SEF133 C-185
SGSP254 C-58 | SGSP471 C-141 | SEF140 C-189
SGSP255 C-58 | SGSP472 C-141 | SEF141 C-189
SGSP256 C-58 | SGSP473 C-140 | SEF142 C-189
SGSP257 C-94 | SGSP474 C-149 | SEF143 C-189
SGSP258 C-94 | SGSP475 C-158 | SEF150 C-193



Type Page Type Page Type Page

SEF151 C-193 | SEF620 C-249 | SEFM8N18 C-312
SEF152 C-193 | SEF621 C-249 | SEFM8N20 C312
SEF153 C-193 | SEF622 C-249 | SEFM8N35 C-281
SEF220 C-197 | SEF623 C-249 | SEFM8N40 C-281
SEF221 C-197 | SEF630 C-253 | SEFM10NO5 C-315
SEF222 C-197 | SEF631 C-263 | SEFM10N06 C-315
SEF223 C-197 | SEF632 C-253 | SEFM10NO8 C-318
SEF230 C-201 | SEF633 C-253 | SEFM10N10 C-318
SEF231 C-201 | SEF710 C-257 | SEFM12N05 C-321
SEF232 C-201 | SEF711 C-257 | SEFM12N06 C-321
SEF233 C-201 | SEF712 C-257 | SEFM12N08 C-324
SEF240 C-205 | SEF713 C-257 | SEFM12N10 C-324
SEF241 C-205 | SEF720 C-261 | SEFM15N05 C-327
SEF242 C-205 | SEF721 C-261 | SEFM15N06 C-327
SEF243 C-205 | SEF722 C-261 | SEFM15N18 C-285
SEF320 C-209 | SEF723 C-261 | SEFM15N20 C-285
SEF321 C-209 | SEF730 C-265 | SEFM25N05 C-330
SEF322 C-209 | SEF731 C-265 | SEFM25N06 C-330
SEF323 C-209 | SEF732 C-265 | SEFM25N08 C-288
SEF330 C-213 | SEF733 C-265 | SEFM25N10 C-288
SEF331 C-213 | SEF820 C-269 | SEFM35N05 C-291
SEF332 C-213 | SEF821 C-269 | SEFM35N06 C-291
SEF333 C-213 | SEF822 C-269 | SEFP2N45 C-294
SEF340 C-217 | SEF823 C-269 | SEFP3N35 C-294
SEF341 C-217 | SEF830 C-273 | SEFP3N40 C-294
SEF342 C-217 | SEF831 C-273 | SEFP3N55 C-298
SEF343 C217 | SEF832 C-273 | SEFP4N45 C-302
SEF420 C-221 | SEF833 C-273 | SEFP4N50 C-298
SEF421 C-221 | SEFHBN55 C-277 | SEFP5N0O5 C-333
SEF422 C-221 | SEFH7N45 C-281 | SEFP5N0O6 C-333
SEF423 C-221 | SEFH7N50 C-277 | SEFP5N18 C-306
SEF430 C-225 | SEFH8N35 C-281 | SEFP5N20 C-306
SEF431 C-225 | SEFH8N40 C-281 | SEFP5N35 C-302
SEF432 C-225 | SEFH15N18 C-285 | SEFP5N40 C-302
SEF433 C-225 | SEFH15N20 C-285 | SEFP8N08 C-309
SEF440 C-229 | SEFH25N08 C-288 | SEFP8N10 C-309
SEF441 C-229 | SEFH25N10 C-288 | SEFP8N18 C-312
SEF442 C-229 | SEFH35N05 C-291 | SEFP8N20 Cc-312
SEF443 C-229 | SEFH35N06 C-291 | SEFP10NO5 C315
SEF510 C-233 | SEFM2N45 C-294 | SEFP10NO6 C-315
SEF511 C-233 | SEFM3N35 C-294 | SEFP10NO8 C-318
SEF512 C-233 | SEFM3N40 C-294 | SEFP10ON10 C318
SEF513 C-233 | SEFM3N55 C-298 | SEFP12N05 C-321
SEF520 C-237 | SEFM4N45 C-302 | SEFP12N06 C-321
SEF521 C-237 | SEFM4N50 C-298 | SEFP12N08 C-324
SEF522 C-237 | SEFM5N18 C-306 | SEFP12N10 C-324
SEF523 C-237 | SEFM5N20 C-306 | SEFP15N05 C-327
SEF530 C-241 | SEFM5N35 C-302 | SEFP15N06 C-327
SEF531 C-241 | SEFM5N40 C-302 | SEFP25N05 C-330
SEF532 C-241 | SEFM6N55 C-277 | SEFP25N06 C-330
SEF533 C-241 | SEFM7N45 C-281

SEF541 C-245 | SEFM7N50 C-277

SEF542 C-245 | SEFM8NO08 C-309

SEF543 C-245 | SEFM8N10 C-309






SGSP101/P102

SGSP201/P202
N-CHANNEL POWER MOS TRANSISTORS Suspan/pan
HIGH SPEED SWITCHING APPLICATIONS Vpss RDS(ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 80V/100V 1.40 | 1.6A
effect transistors.
ABSOLUTE MAXIMUM RATINGS TO-39 SGSP101 SGSP102
SOT-82 SGSP201 SGSP202
TO-220 SGSP301 SGSP302
Vps Drain-source voltage (Vgg = 0) 100V [ 8oV
Vbar Drain-gate voltage (Rgg = 20K$2) 100V 80V
Vas Gate-Source voltage 20V
Io Drain current (continuous) at Te,ge = 25°C 1.6A
at Tease = 100°C 0.95A
Iom (®)  Drain current (pulsed) 6A
DLM (o) Drain inductive current, clamped 6A
TO-39 SOT-82/T0-220
Piot Total power dissipation at T, < 25°C 15W 18W
Derating factor 0.12W/°C 0.14W/°C
Totg Storage temperature -65 to 160°C
T, Junction temperature 150°C

(#) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

D

MECHANICAL DATA S

Drain connected to tab Drain connected to tab

277 g7
i | C—
E3H] P2 el IR
Tg 385 |- 4 ._
= | ~ 1 ‘L‘}
~j L g '
E, £ 1
o 'D“; b — '
0 -
cHlf-s 1 3 s
- [
i 12 22] ] s !
Q58 L4 G T i
LA o%{? i o
s .

(1) Within this region the cross-section of the leads 13 uncontrolled
<o

SOT-82 TO-220

C-6

Dimensions in mm

Drain connected to case

TO-39

9/85



SGSP101/P102
SGSP201/P202
SGSP301/P302

THERMAL DATA

| TO-39

| T0-220/SOT-82

Rinj-case ~ Thermal resistance junction-case I max. 8.3 °C/W I max. 6.8 °C/W
Maximum lead temperature for soldering purpose

L

275°C

ELECTRICAL CHARACTERISTICS

(Tcase = 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. |Max. |Unit
OFF
V(grypss Drain-source Ilp =250 pA Vgs =0
breakdown voltage for SGSP101/201/301 100 Vv
for SGSP102/202/302 80 Vv
Ipss Zero gate voltage drain | Vg = Max. Rating 250 | pA
current (Vgg = 0)
lass Gate-body leakage Vgs = 20V 100 | nA
current (Vpg = 0)
ON*
Veasn) Gate threshold voltage | Vpg = Vgs  Ip = 250pA 2 4 \
Vbs(on) Drain-source voltage Vgs =10V |5 =0.75A 1.05( V
Ilp = 1.6A 22 |V
(Tcase = 100°C) |5 = 0.75A 21|V
Rps(on) Static drain-source Vgs =10V Ip = 0.75A 1.4 1 Q
on resistance
Ots Forward Vps =25V Ip = 0.75A 0.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 87 |125 | pF
oss Output capaticance Vps = 25V = 1MHz 46 | pF
rss Reverse transfer Vgs =0 28 | pF
capacitance

C-6




SGSP101/P102

SGSP201/P202
SGSP301/P302
ELECTRICAL CHARACTERISTICS' (Continued)
Parameter Test conditions Min. | Typ. [ Max. |Unit
SWITCHING
tyony  Turn-on delay time Vec =25V V, =10V 25 ns
t, Rise time Ib =075A R =50Q 20 ns
ta (o) Turn-off delay time (see test circuit) 25 ns
t Fall time 25 ns
SOURCE DRAIN DIODE
lsp Source drain current 15| A
lspm(e) Sourcedraincurrent 6 A
(pulsed)
Vsp Forward on voltage lsp=15A Vgg=0 1.35| V
ton Turn-on time lsp=15A Vgs=0 90 ns
ty, Reverse recovery time | di/dt = 25A/us 40 ns
Pulsed: pulse duration < 300 us, duty cycle < 2%
(o) Pulse width limited by safe operating area
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
——— 90"
R Vi .
Pw
7 Yo = = =
v, 2200 (33 |V
pF FF
D.UT.
50 0

-

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

S- 6058

tglon) tr

S$-6059

td(oft) tt




SGSP101/P102
SGSP201/P202
SGSP301/P302

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
Vclamm
L=‘30pH
Yo +—t
|
ID } — l :‘;V
cc
O— izgoTi% Vetamp Vee
Y m - DuT
bl O Y
Pw 500 s-6081
$-6060/1

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

GATE CHARGE TEST CIRCUIT

V‘ =2°v=vGMAX
o .
i AOVG
2200pF
J L
———
PW

S$-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t;, MEASUREMENT

n
VARIAC
MAINS
INPUT

$.6916

Jedec test circuit

C-8



SGSP101/P102
SGSP201/P202
SGSP301/P302

ID(As]

(a)

3

4

01

Safe operating areas

Output characteristics

GC-0095 G.s:m__
H—T—1+ p [TTTTTT] ]
ULSED OPERATION (a) [ A Vs =10V |
100ps| | '80us PULSE TEST / ev | | |
S M _| . 1 A
S NEA 3 Tease=25C | /| |4
N Y ]
7 \ \N
R, '\ Y| v 11 |
2 \ 4
/ N =
\
N 2 p
A} w /V
T0-220/50T-82 N ms 7 v
T A\
o ! A\ . -
| ¥ P
Tease=25°C \ 10ms . yd
5
N \ 100ms | P
Yy
sGs P102/202/30240 | /
SGS P101/201/7301 1] ‘\I'
2 4L 6 8 2 4L €8 2 [ 3]
1 o 100 VsVt o 1 2 3 & 5 6 71 8 Vog(V)
Output characteristics Static drain-source on resistance
G-532 G_$32!
vegsov ] I Rosom [ T T T T T
i 80us PULSE TEST ! () L1
/ e v ] [ Vgs=10V
1 1.3 | Tcase=25°C
] [Tease=25°C /
| [ ] P4
7V /r
yd
7
1
_ﬁ 6V 4
0.8
I 5v
[
|
W
L 0s
10 20 30 Vpg (V) o \ 2 3 1p (A)
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SGSP101/P102
SGSP201/P202
SBSP301/P302

Transfer characteristics Transconductance
G -5326
1s1S) 5C-0096
Io [TTTT] * [
(a) [ [ Ivos=2v | || |
L1 180ws PULSE TEST /171 / ssec |
7 ! I
3 4 [
[ Je—125C Tease=25°C [
2 Tease=25C b,
= 1 125°C [
. s55°C 1
Vil
/
0s I/ Vps=25V
1 80ps PULSE TEST
%:
02l -
0 2 4 6 8 Vgs (V) 0 1 2 . 3 blA)
Gate thereshold voltage vs. temperature Normalized on resistance vs. tempe-
6-532811 rature _s328
vesamp I 1 T T1 Rosom || ~ ' T
W L Mos=Ves \_!Vss=‘°"
[ 1o = 2500 [ |1p=07A
35 2
A
I’
N b4
3 4
15 7
4
P
'/,
25 1
I A
—
2 0
-75 -5 2 T .
5 s case (°C) -75 -5 25 ] Tease (°C)
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SGSP101/P102
SGSP201/P202
SGSP301/P302

Gate charge vs. gate-source voltage

G-533)
Ves ‘
)
Ip= 254
16 Tease=25C
N ,/
o]
20V
12 sov I~ -
Vps= g /
10 80V V’ L/ g
s il
Y
L L
6
4
z -
0 1 2 3 4 Q(nC)
Capacitance variation
GC-0097
CipF) ]
Vgs=0
f=1MHz
150
™
™
100 N o
\ 1SS
\
N
50 N
N N
N I Coss | [ |
N
e Crss L__
[
0 10 20 30 L0 Vps(V)

Normalized breakdown voltage vs.

temperature 68331
V(BRIDSS 11T
| | 1Ves=0
| | [15=250m4
1 A
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7
1
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1
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Derating curves
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SGSP101/P102

SGSP201/P202
SGSP301/P302
Source-drain diode forward charac- Source-drain diode forward voltage
teristics 5332 vs, gate—source voltage 6usam
Isp vsp [ T
(A V) [Micase=25C
VGS=°
Tease =25°C e aggin ! . 5p=15A
10 ] > 1| s I |
- I~ N Tt 1A
V.. ‘\
/4 N
05 ‘ \\
/ . 054
7 \ i
/ 0IA
) 1

0 1 2 3 %ptv 0 5 10 Vs (V)




N-CHANNEL POWER MOS TRANSISTORS

SGSPIN
SGSP112

HIGH SPEED SWITCHING APPLICATIONS
Vbss Rpsion)| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 80V/100V 0.3Q0 | 5A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SGSP111 | SGSP112
Vps Drain-source voltage (Vgg = 0) 100V ‘ 80V
VpGr Drain-gate voltage (Rgg = 20 KQ) 100V 80V
Vgs Gate-source voltage 20V
Ip Drain current (continuous) T.,,, = 25°C 5A
Tease = 100°C 3.2A
Ipm(®) Drain current (pulsed) 20A
IoLm (o) Drain inductive current, clamped 20A
ot Total power dissipation at T_,.. = 25°C 15W
Derating factor 0.12w/°C
Tetg Storage temperature -55 to 150°C
) Max. operating junction temperature 150°C
(e) Pulse width imited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
G
MECHANICAL DATA O Dimensions in mm
Drain connected to case
6.6m 12.7m™n %
‘ I
S ———
h:Y ] 1
1 POOS-8
TO-39
C-13 9/85



SGSP1N
SGSP112

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 8.3 °C/W
T, Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions Min. | Typ. | Max. | Unit.
OFF
V(sr) pss Drain-source Ip = 260 uA Vgg =0
breakdown voltage for SGSP111 100 \%
for SGSP112 80 \
Ipss Zero gate voltage Vps = Max. Rating 250 | wA
drain current (Vgg = 0)
lgss Gate-body leakage Vgg = 120V 100| nA
current (Vpg = 0)
ON*
Vgs uny  Gate threshold Vps = Vgs Ip = 250 uA 2 41 V
voltage
Vps (on) Drain-source Vgs = 10V Iy = 2.6A 0.75| V
voltage Ip = BA 1.65| V
Tc = 100°C Iy = 2.6A 1.50 V
Rps (on)  Static drain-source Vgs = 10V Iy =2.5A 03| QO
on resistance
Ofs Forward Vps = 25V Ip =2.6A 2 mho
transconductance
DYNAMIC
Ciss Input capacitance 375| 480| pF
Coss Output capacitance Vps = 26V f = 1 MHz 230 pF
Crss Reverse transfer Vgs = 0 110 pF
capacitance

Cc-14



SGSPIN
SGSP112

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min.| Typ. | Max. | Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25V Ip = 2.5A 35 ns
t, Rise time V= 10V R, = 50Q 80 ns
4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 40 ns

SOURCE DRAIN DIODE

Isp Source drain current ‘ 5[ A

Ispm(®)  Source drain current 20| A
(pulsed)

Vsp Forward on voltage lsp = BA Vgs = 0 1.8 \

ton Turn-on time Isp = 5A Vgs =0 150 ns

t,, Reverse recovery di/dt = 25A/us 150| 200| ns

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves switching times resistive load, clamped inductive
load, gate charge, body drain diode trr measurement, test circuits see SGSP211 Datasheet.

Safe operating areas Derating curve
A GC-0141 0146
olA Pror (W)
6
4
«| | [PULSED OPERATION 16
2 Q‘, N Y 100ps —
g \ N \\ N N 1% \
W’
1 |8 ==
6 A 1ms 12
) ~ 10
N
2 N AN 10ms \
N 3 N
Tease25°C | ||[IN 8
1 N 100ms
1 ~
6
€ AN
4 \\ L
2 N 2 N
SGS PN : nc
o SGS P12 .
0
17 ek T L B8 T LSy 0 50 100 150 200 Teasel°0)




SGSP116
SGSP117

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rpsion)| o
These -products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 200V 0.75Q| 4A
effect transistors.
250V 1.2 Q| 4A
ABSOLUTE MAXIMUM RATINGS SGSP116 SGSP117
Vos Drain-source voltage (Vgg = 0) 250V | 200V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 250V 200V
Vgs Gate-source voltage 20V
I Drain current (continuous) T, = 25°C 4A
case = 100°C 2.5A
Ipm(®) Drain current (pulsed) 16A
lom (e) Drain inductive current, clamped 16A
Piot Total power dissipation at Tgaee = 256°C 15W
Derating factor 0.12wW/°C
Tstg Storage temperature -55 to 150°C
| Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA s

Drain connected to case

Dimensions in mm

1l h
I

9/85 C-16
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SGSP116

THERMAL DATA
Rih j-case Thermal resistance junction-case max. 8.3 °C/wW
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions Min. | Typ. I Max. | Unit.
OFF
Vier pss Drain-source Ip = 260uA Vg =0
breakdown voltage for SGSP116 250 \%
for SGSP117 200 \%
Ioss Zero gate voltage Vpg = Max. Rating 250 | uA
drain current (Vgg = O)
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Ves ¢y Gate threshoid Vps = Vgs Ip = 250uA 2 41 V
voltage
Vps (ony  Drain-source Vgs = 10V Ip = 2A
voltage for SGSP116 24|V
for SGSP117 1.5 V
Vgs = 10V Ip = 4A
for SGSP116, 54| V
for SGSP117 3.5 \Y
Vgs = 10V Ip = 2A
case = 100°C
for SGSP116 48( V
for SGSP117 3.0 \%
Rps (on)  Static drain-source Vgs = 10V Ip =.2A
on resistance for SGSP116 1.20 Q
for SGSP117 0.75] Q
ofs Forward Vps = 25V I =2A 1.5 mho
transconductance

C-17



SGSP116
SGSP117

ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

[

Typ. lMax. | Unit.gl

DYNAMIC
Ciss Input capacitance 380 | 500| pF
Coss Output capacitance Vps = 26V f = 1 MHz 100 | 130 pF
Crss Reverse transfer Vgs = O 50 65 pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 100V I = 2A 27 ns
t, Rise time Vv, = 10V R, = 5002 27 ns
4 (off) Turn-off delay time (see test circuit) 30 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current 4 A
Ispm(®)  Source drain current 16 A
(pulsed)
Vgp Forward on voltage Isp = 4A Vgs =0 1.8 \
ton Turn-on time lsp = 4A Vgs =0 100 ns
t Reverse recovery di/dt = 100A/us 180 ns

(44

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves and switching times resistive load, clamped inductive
load, gate charge, body drain diode trr measurement, test circuits see

SGSP216 Datasheet




SGSP116
SGSP117

Safe operating areas Derating curve

'D(& - GC-016 0146
6

.

2

‘gm
%,

A)

Tease=25°C ~"\

01a

-
=
~

N SGS P16 \
SGS P17

1]

0.01‘ ] I 2 .

5 8 0
VostV) 0 50 100 150 200 Teasel°C)
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SGSP118/P119

SGSP218/P219
SGSP318/P319 ’
sesps18/P519  N-CHANNEL POWER MOS TRANSISTORS
HIGH SPEED SWITCHING APPLICATIONS Vpss Rosion)| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500V 3.8Q | 2A
effect transistors.
550V 450 | 2A
ABSOLUTE MAXIMUM RATINGS  T0-39 SGSP118 SGSP119
SOT-82 SGSP218 SGSP219
TO-220 SGSP318 SGSP319
TO-3 SGSP518 SGSP519
Vbs Drain-source voltage (Vgg = 0) 550V 500V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 550V 500V
Vgs Gate-source voltage 20V
I Drain current (continuous) Tgaee = 25°C 2 A
at T, = 100°C 1.3A
Ipm(®) Drain current (pulsed) 8 A
'oLM (o) Drain inductive current, clamped 8 A
TO-39 SOT-82 TO-220 TO-3
Piot Total power dissipation at T ;e = 25°C 15W  50W  756W  75W
Derating factor 0.12W/°C 0.4W/°C 0.6W/°C 0.6W/°C
Tstg Storage temperature -65 to 160°C
T Max. operating junction temperature 150°C

() Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

D

Dimensions in mm

S
Drain connected to case Drain connected to case Drain connected to tab Drain connected to tab
e -
B 17 N s e
177
—t ~ 3: _{ ¢
508 e i . ‘[ é
L N : !
“3 8 k|
< :7 i . 127
A7 U = 3 5
o= %
7 e e
TO-39 TO-3 TO-220 SOT-82
9/85 C-20



SGSP118/P119
SGSP218/P219
SGSP318/P319
SGSP518/P519

THERMAL DATA | TO-39 | SOT-82 [TO-220/TO3

Rin jcase  Thermal resistance junction-case max| 8.3°C/W | 2.5°C/wW I 1.67°C/W
T, Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions Min. | Typ. | Max.| Unit
OFF
V gr) pss Drain-source Ip = 250uA Vgs = OV
breakdown voltage for SGSP118/218/318/518| 550 \%
for SGSP119/219/319/519| 500 \Y
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \%
voltage
Vps on  Drain-source for SGSP118/218/318/518
voltage Vgs= 10V Ip=1A 4.5 \
for SGSP119/219/319/519
Vgs= 10V Ip=1A 3.8 \
Rps (on) Static drain-source Vgs= 10V Ip=1A
on resistance | for SGSP118/218/318/518 451 Q
for SGSP119/219/319/519 38| Q
Oys Forward Vpg = 26V Ip=1A 1.2 mho
transconductance
DYNAMIC
Ciss Input capacitance 340 | 380( pF
Coss Output capacitance Vps = 26V f= 1MHz 70| pF
Crss Reverse transfer Vgs =0V 32| pF
capacitance
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SGSP118/P119
SGSP218/P219
SGSP318/P319
SGSP518/P519

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min.J Typ.| Max.l Unit. |
SWITCHING
t4 (on) Turn-on time Vee = 250V Ip = 1A 40 ns
t, Rise time V; =10V R, = 10Q 20 ns
t4 (off) Turn-off delay time (see test circuit) 30 ns
t Fall time 10 ns
SOURCE DRAIN DIODE
Isp Source drain current 2 A
Ispm(®)  Source drain current 8 A
(pulsed)
Vsp Forward on voltage Isp=2A Vgs = O 1.15( V
ton Turn-on time lsp=2A Vgs = 0 100 ns
t, Reverse recovery di/dt = 25 Alus 200 ns
* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
90%
Re
Pw
— Vo e - ::V

=

=
=8
n8
- «if
-n(d

cc

L

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

5- 6058

——
ty(on) tr 5-6059

td(oft) tf

1
I
: 10 %
|
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SGSP118/P119
SGSP218/P219
SGSP318/P319
SGSP518/P519

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=100pH
Yoo >t
0 _J.
ID } [— ::Vc
O——r T“;.jzgoTi% Velamp ¢
Y E—-L—J- - puT.
” j
50.0
L 5-6060/1

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

DIODE BODY-DRAIN t, MEASUREMENT

n
/VARIAC
MAINS .
INPUT s0n
1NG72
1@ 3 ourt
%
i)
12v
56916

Jedec test circuit
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SGSP121

SGSP122
N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rpsion)| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.13Q1} 7A
effect transistors.

ABSOLUTE MAXIMUM RATINGS SGSP121 SGSP122
Vps Drain-source voltage (Vgg = 0) 60V I 50V
Vper Drain-gate voltage (Rgs = 20 KQ) 60V 50V
Vas Gate-source voltage 120V
Ip Drain current (continuous) T,,, = 25°C 7A
Tease = 100°C 4.5A
Ipm(®) Drain current (pulsed) 28A
IoLm (o) Drain inductive current, clamped 28A
Piot Total power dissipation at Tgyge = 25°C 15W
Derating factor 0.12w/°C
Totg Storage temperature -65 to 1560°C
T Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA S Dimensions in mm

Drain connected to case

B.6max 12.7mn é
2}

o/, : x| 1 :,l S
NY glE, "
| o
a3 ] 1
. POOS-B

TO-39
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SGSP121
SGSP122

THERMAL DATA

F‘th j-case

Thermal resistance junction-case

T, Maximum lead temperature for soldering purpose

max. 8.3

°C/W
275°C

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

L Parameter Test conditions Min. | Typ. I Max. | Unit. I
OFF
V(sr) pss Drain-source Ip = 260uA Vgg =0
breakdown voltage for SGSP121 60 \%
for SGSP122 50 \
Ipss Zero gate voltage Vps = Max. Rating 250 | uA
drain current (Vgg = 0)
Igss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
Vgs wn Gate threshold Vps = Vgs b = 250 uA 2 4|1 V
voltage
Vpbs (on) Drain-source Vgs = 10V I = 3.6A 0.45( V
voltage Ipb = 7A 1 \
Te = 100°C Ip = 3.5A 0.90| V
Rps (o) Static drain-source Vgs = 10V Ip =3.5A 0.13] Q
on resistance
Os Forward Vps = 26V Ip =3.5A 2.5 mho
transconductance
DYNAMIC
Css Input capacitance 460 | 5650| pF
Coss Output capacitance Vps = 26V f = 1 MHz 350| pF
Crss Reverse transfer Vgs = 0 180 pF
capacitance
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SGSP121
SGSP122

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. l Unit;|
SWITCHING
t4 (on) Turn-on delay time Vee = 25V Ip = 3.5A 30 ns
t, Rise time V; = 10V R, = 50Q 130 ns
t4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 130 ns

SOURCE DRAIN DIODE

lsp Source drain current 71 A

Ispm(®)  Source drain current 28| A
(pulsed)

Vsp Forward on voltage lsp = 7A Vgs =0 1.8 \

ton Turn-on time Isp = 7A Vgs = O 60 ns

t, Reverse recovery di/dt = 25A/us 100 | 150| ns

*

Pulsed: pulse duration < 300us, duty cycle < 2%

() Pulse width limited by safe operating area.

For typical curves and switching times resistive load, clamped inductive
load, gate charge, body drain diode trr measurement, test circuits see
SGSP221 Datasheet.

Safe operating areas Derating curve
A) GC-0187 3C-0146
blA) = Prot(W)
¢ T
. < 100p5
P
S TR 16
2
W < \\ .—\
10 e RN *
A <~
5 X = 12
4 AN S
},; S 10ms 0
1 N e \
Tease=25°C \~\ Jr00ms 8 N
1 ~
6 NS 6
- N
R SGS P121 nc N
SGS P122 2
01
N 0
1 : R} : COE 0 vastv 0 50 100 150 200 Teasel°0)
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SGSP130/P131/P132

SGSP230/P231/P232
SGSP330/P331/P332
N-CHANNEL POWER MOS TRANSISTORS SGSP530/P531/P532
HIGH SPEED SWITCHING APPLICATIONS Vpss Roson| '
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350V/400V 2.50 3A
effect transistors.
450V 3Q)| 3A
ABSOLUTE MAXIMUM RATINGS  TO-39 SGSP130 | SGSP131 | SGSP132
SOT-82 SGSP230 | SGSP231 | SGSP232
TO-220 SGSP330 | SGSP331 | SGSP332
TO-3 SGSP530 | SGSP531 | SGSP532
Vps Drain-source voltage (Vgs = 0) 450V 400V I 350V
VoGr Drain-gate voltage (Rgs = 20K Q) 450V 400V 350V
Vas Gate-source voltage + 20V
lp Drain current (continuous) 3A
Io Drain current at Tcase = 100°C 1.9A
Ibm(e)  Drain current (pulsed) 12A
ibim(e)  Drain inductive current, clamped 12A
TO-39 SOT-82 TO-220/TO-3
Pot Total power dissipation at T, < 25° C 15W 50W 75W
Derating factor 0.12W/°C  0.4W/°C  0.6W/°C
Tsg Storage temperature —55to 150°C
T, Junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA

Dimensions in mm

Drain connected to tab

Drain connected to tab

Drain connected to case Drain connected to case

bl

8™ 17

TO-39
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SGSP130/P131/P132

SGSP230/P231/P232

SGSP330/P331/P332

SGSP530/P531/P532
THERMAL DATA | TO-220/TO-3 | SOT-82 | TO-39
Rinj.case  Thermal resistance junction-case | 1.67°C/W |2.5°CNV | 8.3°C/W
To Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions Min. | Typ. | Max. | Unit
OFF
V(BFI) DSS Drain-source ID = 250 p.A VGS =0
breakdown for SGSP130/230/330/530 450 v
for SGSP131/231/331/531 400 Vv
for SGSP132/232/332/532 350 \Y
Ipss Zero gate voltage drain Vps = Max. Rating 250 | pA
current (Vgs = 0)
lass Gate body leakage Vags = = 20V 100 | nA
current (Vps = 0)
ON*
Vas (th) Gate threshold voltage Vps = Vgs Ilps = 250 ],IA 2 4 \'
Vpbs ony Drain-source voltage for SGSP130/230/330/530
Vgs = 10V Ip =1.5A 45 \"
(Tcase = 100°C) Ip = 1.5A 9 \Y
for SGSP131/231/331/531
for SGSP132/232/332/532
Vgs = 10V Iob = 1.5A 3751 V
(Tcase = 100°C) Ip = 1.5A 75 Vv
Rps (on) Static drain-source Vgs = 10V Ip = 1.5A
on resistance for SGSP130/230/330/530 3 Q
for SGSP131/231/331/531 251 Q
for SGSP132/232/332/532 25| Q
Gis Forward Vps = 25V Ip = 1.5A 1.5 mho
transconductance
DYNAMICN
Ciss Input capacitance Vps = 25V f=1MHz 340 | 450 | pF
Coss Output capacitance 60 95 | pF
Ciss Reverse transfer Vas =0 30 | 50 | pF
capacitance
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SGSP130/P131/P132

SGSP230/P231/P232
SGSP330/P331/P332
SGSP530/P531/P532
ELECTRICAL CHARACTERISTICS (Continued)
Parameter Test conditions Min. | Typ. |Max. | Unit
SWITCHING
taon) Turn-on delay time Vo= 25V V. =10V 30 ns
t, Rise time Ip = 1.6A R =50Q 35 ns
tyrry  Turn-off delay time (see test circuit) 30 ns
t Fall time 80 ns
SOURCE DRAIN DIODE
lsp Source-drain current 3 A
Isom()  Source-draincurrent 12 A
(pulsed)
Vsp Forward on voltage lsp = 3A Vgs =0 12|V
ton Turn-on time lsp =3A Vgs =0 100 ns
ty Reverse recovery time | di/dt =25A/us 200 ns

* Pulsed: pulse duration < 300 us, duty cycle <2%
() Pulsed width limited by safe operating area.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
RL
Pw
| Vo -— =
[—I‘Jv‘ 2200 (3.3 [V
1 pF | pF
D.UT.
50 0 .
tylon) tr $-6059 td(oft) tf
S-6058

Pulse width << 100 us
Duty cycle < 2%
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SGSP130/P131/P132
SGSP230/P231/P232
- SGSP330/P331/P332
SGSP530/P531/P532

CLAMPED INDUCTIVE LOAD

Test circuit

F

[ Y et
2200 (33  NVeamp| ©C
M

1

MF

Vi = 12V

$-6060/1

Waveforms
VCI.mp
Vp —
oM
Ip v’ \
o .
/
Vee P
d
4

| S .

5-6061

Pulse width: adjusted to obtain specified Ipm, Veiamp = 0.75 V(gR) pss

GATE CHARGE TEST CIRCUIT

V‘ =20V: VGMAX

Vee

) =J=
2200pF

JL
——
W

1g=cost

27KN

KO

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t; MEASUREMENT

1

MAINS
INPUT

VARIAC

/

s0n
1IN4723
i

$-6915

O
5.6916 -g

Jedec test circuit

INL723
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SGSP130/P131/P132

SGSP230/P231/P232
SGSP330/P331/P332
SGSP530/P531/P532
Safe operating areas Output characteristics
- 6-5376
h[A) GC-0009
: o 1]
. A A Jiov Tease =25°C
[T > |
10ps 6
10 Hi e + 2 / I
1 55V
€ X ~ 5
: e
— W Al
, ) I CYBMNAH 100ps
\\\ \\ ‘ﬂ l l 4
1 Hims H ’ SV
¢FTo- s
o1zl o8 = Ti¥ioms 3
, [ so1-82 NY
N N 4Sv
o m-asl N N 2 7
8 T
6 4& N
. ¥
[——IsGs P132/232/332/532 o ! av
* —-ISGS P131/231/331/531 !
SGS P130/230/330/530 [
001 2 T 68 2 P ? P
! 10 102 Vos(V) 0 4 80 120 160 200 240 Vpg (V)
Output characteristics Static drain-source on resistance
GC-0004 GC-0003
Ip | | Rps(on)
(A) @
s Vas =10V~ 4
Vae=10V
¢ Tcasea25°C / /// 85 T =25°C >
5V case =
'// /
3 V// 3 /)
7 P
2 45V 25
—t
1 4V 2
o 15
2 6 10 14 18  Vps w) 0 1 2 3 4 5 ID ()

C-31



SGSP130/P131/P132

SGSP230/P231/P232
SGSP330/P331/P332
SGSP530/P531/P532
Transfer characteristics Transconductance
GC-0001 6-538311
o 1] o
. Vps =25V (s) —yl)!sz%‘!l
Tcase=-55°CI|
. / e
,” 3 “ = 25°C
s 1/ e
2 Tcase :125°C7/// 2 / P a
o [
_";205/71 /4
£// !

1 '//V v/
0 4/ ||

2 3 4 5 6 VestA 0 05 1 15 2 25 3 35 4 IpA)
Gate threshold voltage vs. temperature Normalized on resistance vs. tempera-
6-5385/1 ture 6-5379
Ves(th) Rps(on)
(V)
40 4
38 35
_—VG$=)OV
In=15A
' o="
35
Ip=2500A 3
VaezV,
32 < bs¥6s 25
— A
~ I~
29 2
N P
~
L1
26 S N 15 =g
P
23 N~ !
]
-
2 0s
-50 -25 0 25 50 7% 100 Teage(°C) -50 .25 0 25 50 % 100 Teage(*C)
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SGSP130/P131/P132

SGSP230/P231/P232
SGSP330/P331/P332
SGSP530/P531/P532
Gate charge vs. gate to source voltage Normalized breakdown voltage vs.
6-5386/1 temperature G-5384/1
Ves [T1] V(BRI DSS [ ]
) L[ L] o= 25004
Tease 225°C —
V. =0V
6 Ip=4-5A | 6s
1% A
y 1.1
V.
2 7 L
Y V ‘/
10 VDS=90V 7 >
225V LA 7 <
8 360V 4 A
6 . ,4, 1
4 / LA
/
2 /
09
0 2 6 6 8 10 122 14 16Q(nC) 50 -25 0 25 S0 75 Tease (°C)
Capacitance variation Derating curve
G-.5388
c I I I P,,,IW) GC-0090
(ph) 1T
Vos=0 7 X
0.8 f=1MHz
60
T0-3/T0-220)
SOT-82
0.6 50
40
\ \
c‘
04 AN iss 0
N
20 N
0.2 Coss
\\ Cres ~] 10-39
L 1 ~— \
N [ =~
— o
0 0 20 10 40 Vpg (W) 25 50 75 100 125 150 Teasel®0)
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SGSP130/P131/P132
SGSP230/P231/P232
SGSP330/P331/P332
SGSP530/P531/P532

Source-drain diode forward voltage

G-5380
T

o
(a) [t
P
) ,1/
Tease =150°C|/ Vo520
25°
10 ,/ <
J
yiv
/
/
[If /
LU
0 06 08 12 16 2 24 28 32 Vgp(V)

Voo
(V)

[o1:}

06

Source-drain diode forward voltage vs.

gate to source voltage 65381
Tcase=25°C
Ip=3A
24 4—
1
A |
10 VGS(V)
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SGSP138/P139

SGSP238/P239
N-CHANNEL POWER MOS TRANSISTORS SGSP338/P339
HIGH SPEED SWITCHING APPLICATIONS v R I
. . Dss DS(ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500V 8.50 | 1.2A
effect transistors.
550V 11 Q |1.2A
ABSOLUTE MAXIMUM RATINGS TO-39 SGSP138 SGSP139
SOT-82 SGSP238 SGSP239
T0O-220 SGSP338 SGSP339
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vbar Drain-gate voltage (Rgs = 20 KQ) 550V 500V
Vgs Gate-source voltage *+20V
Io Drain current (continuous) Tg,ee = 25°C 1.2A
atT.,e, = 100°C 0.8A
Iom(®) Drain current (pulsed) 4.8A
lom (®) Drain inductive current, clamped 4.8A
TO-39 SOT-82 TO-220
Piot Total power dissipation at T_,,, = 25°C 15W 40W 50W
Derating factor 0.12W/°C 0.32W/°C 0.4W/°C
Totg Storage temperature -65 to 150°C
j Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

MECHANICAL DATA

Drain connected to tab Drain connected to tab

277 787 D4

e
(R LAl
| g -]
T
LIS
\ =
e |
| el
| R il |
0 o) 2y
c-f | H-s |
! |
L2 22]
Q5 L :
B ng;l-
11) Within this region the cross-tection of the leads 1s uncontrolied -
SOT-82 TO-220

C-35

Dimensions in mm

Drain connected to case

TO-39
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SGSP138/P139
SGSP238/P239
SGSP338/P339

THERMAL DATA | TO-39 | SOT-82 | T0-220

Rihjcase Thermal resistance junction-case max | 8.3°C/W | 3.1 2°C/W| 2.5°C/W
T, Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions | Min. | Typ. l Max.l Unit I
OFF
VgRr) pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SGSP138/P238/P338 550 \Y
for SGSP139/P239/P339 500 \Y
lpss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = O)
lgss Gate-body leakage Vgs = *20V 100{ nA
current (Vpg = 0)
ON*
Ves wn) Gate threshold Vps = Vgs Ilp=260uA | 2 4 \%
voltage
Vps (on) Drain-source Vgs = 10V Ip = 0.6 A
voltage for SGSP138/P238/P338 6.6 V
for SGSP139/P239/P339 51 V
Rps (on) Static drain-source Vgs= 10V Ip =0.6 A
on resistance for SGSP138/P238/P338 11 Q
for SGSP139/P239/P339 8.5 Q
Ots Forward VDS = 25V lD =0.6 A 0.65 mho
transconductance
DYNAMIC
Ciss Input capacitance 170 | 220 | pF
Coss Output capacitance Vps = 25V f= 1 MHz 60 | 80 | pF
Crss Reverse transfer Vgg= 0 30 | 40 | pF
capacitance
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SGSP138/P139
SGSP238/P239
SGSP338/P339

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
4 (on) Turn-on time Vee = 250V Ip = 0.6 A 156 ns
t, Rise time V;=10V R =479 15 - ns
t4 (off) Turn-off delay time (see test circuit) 30 ns
t Fall time 20 ns

SOURCE DRAIN DIODE

Isp Source drain current 1.2 A
Ispm(®)  Source drain current 4.8 A
(pulsed)
Vsp Forward on voltage lsp=1.2A Vg=0 1.15 \
ton Turn-on time lsp=12A Vgs=0 100 ns
t,, Reverse recovery di/dt = 25 Alus 70 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

-
cc

<
~

<

-

- w

nw
<

!
|
1
|
1
!

470

e
Ctglon) tr $-6059 td(oft)

.l_ $-8278

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SGSP138/P139
SGSP238/P239
SGSP338/P339

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=IOOFH vclamp
~ VD
'D = qE = v
ngo 33 Veiamp cc
M I
v CJ_L
i S-6061
S5-6060/1

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

DIODE BODY-DRAIN t, MEASUREMENT

n

. VARIAC
/ L
MAINS

INPUT

s0n
INL723
id

o ourt

it)

INL723
5-6916

Jedec test circuit
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SGSP140/P141/P142

SGSP240/P241/P242
N-CHANNEL POWER MOS TRANSISTORS SISPAA/FaRI/FaAE
HIGH SPEED SWITCHING APPLICATIONS Vpss Rosion)| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350V/400V 200 | 0.6A
effect transistors.
450V 250 | 0.6A
ABSOLUTE MAXIMUM RATINGS TO-39 | SGSP140 | SGSP141 | SGSP142
SOT-82 | SGSP240 | SGSP241 | SGSP242
TO-220 | SGSP340 | SGSP341 | SGSP342
Vps Drain-source voltage (Vgg = 0) 450V | 400V | 350V
Voer Drain-gate voltage (Rgg = 20 KQ) 450V 400V 350V
Vas Gate-source voltage 20V
Ib Drain current (continuous) T ..., = 25°C 0.6A
at Tgage = 100°C 0.4A
IpM (o) Drain current (pulsed) 2.4A
loum (o) Drain inductive current, clamped 2.4A
TO-39 SOT-82 TO-220
Piot Total dissipation at T ,,, = 25°C 15W 18W 18W
Derating factor 0.12W/°C 0.14W/°C 0.14W/°C
Ts‘g Storage temperature -55 to 150°C
i Max operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

D

MECHANICAL DATA

Drain connected to tab

2772 L
t

Drain connected to tab

Dimensions in mm

Drain connected to case

! | "rﬁ—f
- o |
385 i — i
° B z
j n
I N N
I t T =
! | ——
1on S
i r 3 =
g™ 12 ,
lass G— —
- o Atk
1) Within this region the cross-section of the teads is uncontrolled s .
o
SOT-82 TO-220

C-39

TO-39
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SGSP140/P141/P142
SGSP240/P241/P242
SGSP340/P341/P342

THERMAL DATA | TO-39 | SOT-82 | T0-220

Rih jcase  Thermal resistance junction-case maxl 8.3°C/W I 6.8°C/W I 6.8°C/W
T, Maximum lead temperature for soldering purpose 275°C

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

L Parameter Test conditions l Min. LTyp. | max.l Unitl
OFF
V(8r) pss Drain-source Ip = 250uA Vgs = O
breakdown voltage for SGSP140/P240/P340 450 \")
for SGSP141/P241/P341 400 \Y
for SGSP142/P242/P342 350 \
Ipss Zero gate voltage Vps = Max. Rating 250| unA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = 220V 100 nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 ,UA 2 4 Vv
voltage
Vps (o) Drain-source Vgs = 10V Ip =0.3 A
voltage for SGSP140/P240/P340 7.5 \%
for SGSP141/P241/P341 6 \%
for SGSP142/P242/P342 6 \
Rps (on) Static drain-source Vgs = 10V Ip =0.3 A
on resistance for SGSP140/P240/P340 25| Q
for SGSP141/P241/P341 201 Q
for SGSP142/P242/P342 20 Q
Oss Forward Vps = 25V Ip =0.3 A 0.2 mho
transconductance
DYNAMIC
Ciss Input capacitance 80 | 105| pF
Coss Output capacitance Vps = 25V f= 1MHz 20| pF
Ciss Reverse transfer Vgs =0V 12| pF
capacitance
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SGSP140/P141/P142

SGSP240/P241/P242
SGSP340/P341/P342
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ.l Max.| Unit. |

SWITCHING

t4 (o) Turn-on time Vee = 25V Ip = 03A 22 ns

t, Rise time V;=10V R;=50Q 10 ns

t4 (off) Turn-off delay time (see test circuit) 35 ns

t Fall time 10 ns
SOURCE DRAIN DIODE

Isp Source drain current 0.6 A

Ispm(®)  Source drain current 2.4 A

(pulsed)

Vsp Forward on voltage Isp = 0.6A Vgs=0 1.2 \

ton Turn-on time lsp=06A Vgs=0 24 ns

t,, Reverse recovery di/dt = 25 Alus 30 ns
*  Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

RL

Pw

I‘"l Yo =zzoo=§3 v

" 'I lvi P P

DUT.
50 0 . T
-L ty(on) tr 5-6059 td(off) tt
S$-6058

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SGSP140/P141/P142
SGSP240/P241/P242
SGSP340/P341/P342

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=00pH
Yoo Pt
W L
2] 3 I —-VCC v
o— | 220033 Vetamp) cc
Y D—L - puT

L @ :
w 50N 5-6061
.L 5-6060/1

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

GATE CHARGE TEST CIRCUIT

Vee

V‘ z20V: VGMAX

c i
2200uF

$-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t,, MEASUREMENT
500

n
MAINS
INPUT
INGT
N4723 c? out
)
1NL723
5-6916 K

Cc-42
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SGSP140/P141/P142
SGSP240/P241/P242
SGSP340/P341/P342

ol

P

001

(a)
"

0.9
08
07
06
0s
[}
03
Qa2
01

Safe operating areas

Output characteristics

com 6-5390
o 117 T
(a) L1171 1] p.e
| | Tcase=t0V A S-IOV
PULSED OPERATION av
< ~F T = — == | A 0ops 0.4 A
W oINS HE v
‘%&)‘;\“\ ‘ N 1 , 1 LA P
OC_OPERATI < T 03 o S5V
N I
NN ~ PO
NQL < M A
RNH L HMH ‘A =d
T0-220/S0T-82] N 1 ms 0.2 5V —
10-39 \\‘ Nt
S~ 4]
NN H—t A
H100ms| o sy
- SGS P140/240/340 1 —= S
Tease=25°C | |SGS P141/241/301 -
l SGS P142/242/342
2 4 L3 | 2 . L]
10 0 Vgst¥) 0 1 2 3 4 Vpg (V)
Output characteristics Static drain-source on resistance
6-5391 6-5392
IHEEEEEEE [TTT R l |
g DS(on)
:{v“s,szs c | VGS=|OY_ Py
80ws PULSE TEST T V=10V
v 20 f—Tcase=Z5C
v 16
7] A 6v | n //
v ]
| ™ //
B 55V —
T \ Iy
sy [ ]
4.5V ]
i [T11 .
10 20 30 “0 Vps (V) 0 02 04 a6 08 1 (A)
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SGSP140/P141/P142
SGSP240/P241/P242
SGSP340/P341/P342

(A)

0.6

0.5

03

0.2

Transfer characteristics

6-5393
Vog=25V Tcase 125°C >/
25°C 17
-55°C

6 Vg iV)

Gate threshold voltage vs, temperature

G-5402/1
Ves(th) I % { i I
™ 1p=2500A
N Yos=V6s
35 N
P
N
~
3 -~
“
-
25
0 =50 25 0 25 50 75 100 Teaee (°C)

Transconductance
6-5394
1
)
s Tcase=-55°C
0.4 -
25°C
03 yar= T
1
/ ||
125°C
0.2 [H
H Vo =25V
o1
L
0 01 02 03 04 05 06 07 08 Ip(A)

Normalized on resistance vs. tem-

perature I
Rps(on)
2 _V S:lOV
Ip =0.3A
° 4
175 /l
4
15
/'/
1.25 %
/1
1
-
075 A
>
L
05
0.25
0 25 0 25 50 75 100Tcaee (°C)
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SGSP140/P141/P142
SGSP240/P241/P242
SGSP340/P341/P342

Yes
)

(pt)

200

150

100

S0

Gate charge vs. gate-source voltage

65400
T ace=25°C
case’
|D=lA /
y
//
80V
‘os 80//10/0\1/ //
320V,
/ / /
Z
Y
//
1 2 3 4 Q(nC)
Capacitance variation
G-5397
Vo520
|___| f=IMHz
N Ciss|
\ Coss
e / +— Crss ||
L [
I3 —
—
10 20 30 40 Vpg(V)

V(8RIDSS

09

Normalized breakdown voltage vs.
temperature

G.54011
VGS=0
Ip=2500A )
v
//
P
V
P
v
'/
,‘/
1/
»
250 =25 0 25 S0 75 100 Tcasel°C)

Pror(W!

Derating curves

SC-094

| |

T0-220/50T-82

— \

T0-39

\
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\
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S0

100

150

200

Teasel°0)
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SGSP140/P141/P142

SGSP240/P241/P242
SGSP340/P341/P342
Source drain diode - forward voltage Source drain diode - forward voltage vs.
o539 gate to source voltage 65399
!sp,| Vsp
(A) (v)
he 1
Y650 -
PalPla 09
P ~ I5p= OI.GA 1|
A cases25C 08 PN bt
y ,/ Tease =150°C T
1 v 07 0.1A
y 4 — _
s a 06
. i [ Ticase=25"C 1.
0s
2 o
107! 03
0 1 2 3 VgpV? ° 5 10 VostV)
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SGSP148/P149

SGSP248/P249
N-CHANNEL POWER MOS TRANSISTORS SESPate/pang
HIGH SPEED SWITCHING APPLICATIONS VDSS RDS(ON) ID
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500V 3000 | 0.5A
effect transistors.
550V 400 | 0.5A
ABSOLUTE MAXIMUM RATINGS  T0-39 SGSP148 SGSP149
SOT-82 SGSP248 SGSP249
T0-220 SGSP348 SGSP349
Vps Drain-source voltage (Vgg = 0) 550V 500V
Voer Drain-gate voltage (Rgs = 20 KQ) 550V 500V
Vgs Gate-source voltage +20V
Ib Lrain current (continuous) Tg,ee = 25°C 0.5 A
at T, = 100°C 0.35A
Ipm(®) Drain current (pulsed) 2 A
IpLm () Drain inductive current, clamped 2 A
TO-39 SO0T-82 T0-220
Piot Total power dissipation at T s, = 25°C 15W 18W 18W
Derating factor 0.12W/°C 0.14W/°C 0.14W/°C
Tstg Storage temperature -55 to 1560°C
T, Max. operating junction temperature 150°C

(®) Pulse width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

MECHANICAL DATA

Drain connected to tab

27 25
-7 787
=5
D¢E
Q)
1
A%
o=t || ~lwl
o[l H-s
t—_l
iha  22] ]
058 124]
1) Within this region the cross-section of the lesds 11 uncontrolled
con
SOT-82

o

C-47

Drain connected to tab

Dimensions in mm

Drain connected to case

65™ _ 127™ 3
%

TO-39
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SGSP148/P149
SGSP248/P249
SGSP348/P349

THERMAL DATA | T0-39 | sor-82 | TO-220

Rih j-case Thermal resistance junction-case max. I 8.3°C/W I 6.8°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. | Typ. IMax.I Unit |
OFF
Vgr) pss Drain-source Ip = 260 uA Vgs = 0
breakdown voltage for SGSP148/248/348 550 \Y
for SGSP149/249/349 500 \Y,
lpss Zero gate voltage Vps = Max. Rating 250| wA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = f20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 2560 uA 2 4 \Y)
voltage
Vbs (on) Drain-source Vgs = 10V Ip = 0.25 A
for SGSP148/248/348 10 \%
for SGSP149/249/341 75| V
Rps (on) Static drain-source Vgs = 10V Ip =0.25A
for SGSP148/248/348 30| Q
for SGSP149/249/349 40| Q
ds Forward Vps =25V Ip = 0.25A 0.18 mho
transconductance
DYNAMIC
Cies Input capacitance 70 | 95 pF
Coss Output capacitance Vps = 25V f= 1 MHz 15 | 20 pF
Crss Reverse transfer Vgs =0 10 | 13 pF
capacitance
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SGSP148/P149

SGSP248/P249
SGSP348/P349
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on time Vee = 25V Ip = 0.25A 10 ns
t, Rise time V=10V R, =50Q 10 ns
t4 (off) Turn-off delay time (see test circuit) 15 ns
t Fall time 10 ns
SOURCE DRAIN DIODE
Isp Source drain current 0.5 A
Ispm(®)  Source drain current 2| A
(pulsed)
Vsp Forward on voltage lsp = 0.BA Vgs=0 1.15 \Y
ton Turn-on time Isp = BA Vgs =0 24 ns
t., Reverse recovery di/dt = 25 Alus 30 ns
* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
RL
Pw J
™ Vp — =
I T e
D.UT.
50 0.
.L tylon) tr 5-6059 td(off) tf
5-6058

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SGSP148/P149
SGSP248/P249
SGSP348/P349

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=100pH
Yo O—é——iﬁ'
lD 3 t:L; i J» :LV
o—! izgo-rzg Vetamp]  CC
WL Noor
L.l S
Pw i s0n $-6061
L 5-6060/1
Vv, = 12V

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

DIODE BODY-DRAIN t,, MEASUREMENT

n
VARIAC

MAINS
INPUT

o

$-6916

Jedec test circuit
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SGSP151/P152

SGSP251/P252
N-CHANNEL POWER MOS TRANSISTORS SasPasl/pasz
HIGH SPEED SWITCHING APPLICATIONS Vpss Rosion)| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 80V/100V | 0.45Q | BA
effect transistors.
ABSOLUTE MAXIMUM RATINGS TO-39 SGSP151 SGSP152
SOT-82 SGSP251 SGSP252
TO-220 SGSP351 SGSP352
Vps Drain-source voltage (Vgg = 0) 100V I 8oV
Vpgr Drain-gate voltage (Rgg = 20KS2) 100V 8ov
as Gate-Source voltage 20V
Io Drain current (continuous) at Te,e = 26°C 5A
at Teae = 100°C 3.2A
lom (ey Drain current (pulsed) 20A
loLm (e) Drain inductive current, clamped 20A
TO-39 S0T-82 TO-220
Piot Total power dissipation at Tgyee < 25°C 15W 40W 50W
Derating factor 0.12W/°C  0.32Wr°C  0.4W/°C
Tetg Storage temperature -55 to 150°C
T Junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

MECHANICAL DATA s

Drain connected to tab

04

c.ou

(1) Within this region the cross-section of the leads is uncontralied

SOT-82

C-51

Drain connected to tab

Dimensions in mm

Drain connected to case

TO-39
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SGSP151/P152

SGSP251/P252
SGSP351/P352

THERMAL DATA

| TO-39 | SOT-82 | TO-220

Rth jcase Thermal resistance junction-case
Maximum lead temperature for soldering purpose

L

275°C

max | 8.3°C/Wi 3.12°cw |2.5°C/w

ELECTRICAL CHARACTERISTICS

(Tcase = 25°C unless otherwise specified)

Parameter Test conditions Min. | Typ. [Max. |Unit
OFF
V(gr)pss Drain-source Ip=250pA Vg =0
breakdown voltage for SGSP151/251/351 100 \
for SGSP152/252/352 80 \Y
Ipss Zero gate voltage Vps = Max. Rating 250 | uA
drain current
lass Gate-body leakage Vgs = 20V 100 | nA
current (Vpg = 0)
ON *
Vas(hy Gate threshold voltage | Vps =Vgs |p = 2501A 2 4 \Y
Vps(on) Drain-source voltage Vgs =10V Ip = 2.5A 1.12| V
Ip =5BA 23 | V
(Tease = 100°C) I p = 2.5A 2.24| v
Rps(on) Static drain-source Vgs =10V |5 =25A 045( Q
on resistance
9ts Forward Vps =25V Ip=25A 1.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 180 | 250 | pF
Coss Output capaticance Vps =25V f=1MHz 100 | pF
Crss Reverse transfer Vgs =0 40 | pF
capacitance
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SGSP151/P152

SGSP251/P252
SGSP351/P352
ELECTRICAL CHARACTERISTICS (Continued)
Parameter Test conditions Min. | Typ. |Max. |Unit
SWITCHING
td(on) Turn-on delay time Vee = 25V V, =10V 30 ns
t, Rise time Ip =25A R =50 50 ns
ta(otf) Turn-off delay time (see test circuit) 50 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current 5 A
lspm®  Source drain current 2 | A
(pulsed)
Vsp Forward on voltage Isp = 5A Vgs =0 135| V
ton Turn-on time di/dt = 25A/us 80 ns
ey Reverse recovery time | lgp = 5A Vags =0 120 ns

Pulsed: pulse duration < 300 us, duty cycle < 2%
(o) Pulse width limited by safe operating area

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

b
E
[ |-

1 Vo =
v 2200 133 [vec
! pF | pF
D.U.T
50 n
' ty(on) tr 5-6059 td(ott) tf
S- 6058

Pulse width < 100 us
Duty cycle < 2%
V=10V
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SGSP151/P152
SGSP251/P252
SGSP351/P352

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L DOFH
Vo
1 D # ——— J' :LV
cc v
Tizgo-rz% Velamp cc

becce e = e
5-6061
5-6060/1
= 12v

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

- GATE CHARGE TEST CIRCUIT

Vee
KA
Y #20¥: VGMAX 1000 —
(e} —|::‘
lg=cost
27%0 . o'%
2200pF
J WY
——r—
W
J- 5-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

iR}
MAINS
INPUT
@)oot
¢ i
ING723 O
$.6916 ) ]
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VARIAC

Jedec test circuit




SGSP151/P152

Output characteristics Output characteristics
GC-0083 GC-0084
biA) i Al prd
6 Ves=10V[—# DL/
& /
| | Tease=25°C dRE
. PULSE OPERATION 8 [ 8Os PULSE TEST P ==
) 190 psH 2
it | 10 1me 7 L~
[\ T 10ms)
103 ‘7"”\... = = ,‘/
[ OPERATION S 6 6V
A N R\ 7
/ RN b 5 / -
, 4 N \\\ v ///1/ L L1
e IR N A
1 —r A\ v
@ ["50T-87 PACRAGEH—2 3 y
6 o NSNS N/ sV
, |10-39 PACKAGEHS X L W A |
10-220 P, AIGF | d |
, i 1 m
SGS P152/252/352 1\ ]
SGS_P151/251/351 0 |
w
[ TS (T “v,,su{l 0 1 2 3 4 Vps(V)
Outpur characteristics Static drain-source on resistance.
G-5338 G-5339
1 7 "
D Ve =10V [T] r
GS 8V DS (on)
(a) (n)
J IV, 0s
10 : VGS:|0V
Tease=25'C |l ezsec
9 80us PULSE TEST
] NI 045
L
7
6 0.40
6V /
5
4 035
3 SV 1 7
I |
2 ; 1 03
N av 1]
' oz
0 10 20 30 40 Vpg(V) 0 z “ & 8 ot
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SGSP151/P152
SGSP251/P252
SGSP351/P352

)
)

10
9
8

[T - SR

Yos
)

Transfer characteristics Transconductance
6-5340 6-5361
9ts T
_lVDs=25v l / (s) -’55‘c 1
80ps PULSE TEST /
f P ]
/ -55°C / Tcase=25'C
/ L Tease=25°C 3 1
.k e
/ 7 = ;
/ R | Vo= 25V
/ / 80us PULSE TEST
/
I
1
z “ 6 8 Ves (V! 0 Vo203 4 s 6 Ig(A)

Gate charge vs. gate-source voltage

Normalized drain-source breakdown
voltage vs. temperature

G -5345 6G-534611
v [T
BRIDSS
I I ¢ [ [%s=0 | P
Ip =75A [ J1p=250mA pd
Tease =25°C A
n
Vps =20V — //
50V < LA
80V A
P //
L~ /’ !
LA
Z // /
/ 7
"4
/|
/ 081
/V
0.8

S 6 7 8 Q (nC)

75 50 -25 0 25 S0 75 100 Teage (*C)
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SGSP151/P152

SGSP251/P252
SGSP351/P352
Capacitance variation Derating curves
G-5343 60005
c Proy(W)
(pF)
VGS =0
400 f=1MHz % 70-220
)
300 n
sor-82| N
\ 30 \\
200 \ Ciss \‘
\ 20
N
100 c © [~p~110-39 \\
— 0SS N ~N
D \
Crss| \‘
(]
0 10 20 30 40 Vg (V) 0 25 50 75 100 125 Teual®C)

Source-drain diode forward charac-

teristics 6o830s
. o g
SD 4 11
) T1
6 case=25°C
3 < L
p L~ 150°C
A |
2 " }
A
10 /7
8 F
J A
¢ /
‘ /
L
1
0 1 2 3 Vgp (V)

Source-drain diode forward voltage

vs. gate-source voltage 68307
's0 1] [TTT 711
(V) o —t—t—t—1
Tease =25°C Igp=1A —
24 —
3A .
LA 7

1 SA_l .

I
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\\
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SGSP 154 /155 /156
SGSP254/255/256
SGSP354/355/356

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEI?D SWITCHING APPLICATIONS VDSS RDS(ON) ID
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350V/400V 5 0O |1.5A
effect transistors.
450V 6.5Q | 1.5A
ABSOLUTE MAXIMUM RATINGS TO-39 | SGSP154 | SGSP155 | SGSP156
SOT-82 | SGSP254 | SGSP255 | SGSP256
TO-220 | SGSP354 | SGSP355 | SGSP356
Vps Drain-source voltage (Vgg = 0) 450V I 400V | 350V
Vpgr Drain-gate voltage (Rgs = 20KS2) 450V 400V 350V
Vas Gate-source voltage +20V
I Drain current (continuous) T, = 25°C 1.5A
Tease = 100°C 1A
Iom(®) Drain current (pulsed) B6A
IoLm (o) Drain inductive current, clamped 6A
TO-39 SOT-82 TO-220
Ptot Total power dissipation at Tamp = 26°C 15W 40w 50w
Derating factor 0.4W/°C  0.32WrPC  0.12W/°C
Tetg Storage temperature -55 to 150°C
T, Junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM §

(9]

MECHANICAL DATA s

Drain connected to tab Drain connected to tab

'

gmae 28 .

‘ i ———_: .
PO 2 gv 305 /:’6’. ._—_TZE_
o B 5~ —
| 4 'ﬂi‘;
Qg™ 2 ! 'J |
e SoE T sl
(1) Within this region the cross-section of the leads 13 uncontrolled T
SOT-82 TO-220
9/85 C-58

g
1377 7

Dimensions in mm

Drain connected to case

66™ 27

et
=

woss

P
&
Rk
N
s
1
l HJ
H
e

TO-39



SGSP 154 /155 /156
SGSP254/255/256
SGSP354/355/356

THERMAL DATA

| TO-39 |SOT-82 |T0-220

Ritnj-case Thermal resistance junction-case
Maximum lead temperature for soldering purpose

L

275°C

max |a.3°C/w |2.5°C/W I3.12°CNV

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

Parameter Test conditions Min. | Typ. [Max. |Unit
OFF
V (gRr) pss Drain-source lp=250pA Vgs =0
breakdown voltage for SGSP154/254/354 450 Y
for SGSP155/255/355 400 \Y
for SGSP156/256/356 350 \Y
loss Zero gate voltage drain | Vpg = Max. rating 250 | pA
current (Vgg = 0)
lass Gate-body leakage Ves = * 20V 100 | nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold voltage VDS = VGS ID = 250 P-A 2 4 \}
Vs (on) Drain-source voltage Vgs =10V |5 =0.75A
for SGSP154/254/354 49 | Vv
for SGSP155/255/355 3.75( Vv
for SGSP156/256/356 375 V
Tease = 100°C
Vgs = 10V Ip =0.75A
for SGSP154/254/354 98 |-V
for SGSP155/255/355 75| V
for SGSP156/256/356 75|V
Rps (on) Static drain-source Vgs =10V I =0.75A
on resistance for SGSP154/254/354 65 | Q
for SGSP155/255/355 5 | Q
for SGSP156/256/356 5 | Q
O¢s Forward Vps =25V I =0.75A 0.85 mho
transconductance
DYNAMIC
(o Input capacitance _ _ 180 |250 | pF
::s Output capacitance Vos =25V f=1MHz 30 |45 | pF
Crss Reverse transfer Ves =0 15 {25 | pF
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SGSP 154 /155 /156
SGSP254/255/256
SGSP354/355/356

ELECTRICAL CHARACTERISTICS (continued)

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

SWITCHING

14 (on) Turn-on delay time Ve = 25V Vg = 10V 60 ns

r Rise time lp =075A R, =50Q 60 ns

ty oty  Turn-off delay time (see test circuit) 60 ns

t¢ Fall time 80 ns
SOURCE DRAIN DIODE

lsp Source-drain current 15| A

Isom (®) Source-drain current 6 | A

(pulsed)

Vsp Forward on voltage lsp =15A Vgs=0 12|V
ton Turn-on time lsp =15A Vgs=0 100 ns

tr Reverse recovery time | di/dt = 25A/us 70 ns
*  Pulsed: pulse duration< 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

RL
Pw
— — 4
_FUV' Yo 220033 H-VCC
U pF | pF
D.UT
500
L tylon) tr 5-6059 td(ott) tf
S-6058

Pulse width < 100 s
Duty cycle < 2%

V, =10V
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SGSP 154 /155 /156

SGSP254/255/256
SGSP354/355/396
CLAMPED INDUCTIVE LOAD
Test circuit . Waveforms
\.=DOPH
Yo O— Pt

oO—
'o } -
O——— TMOT&! v4:lamp Yee
MF pF
WL R
purt
Lp—-l o \ | C U,
w 500 5-6061
.L 5-6060/1
Vv, = 12V

Pulse width: adjusted to obtain specified lpm, Veiamp = 0.75 V(gR) pss

GATE CHARGE TEST CIRCUIT

Vee

V) 220V=Vgp 0%
o .
i OVG
2200pF
J L .
———

5-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

"
MAINS
INPUT

$-6916

VARIAC
s

Jedec test circuit
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SGSP 154 /155 /156
SGSP254/255/256
SGSP354/355/356

Derating curve

6C-0085

Piot(W)
50
T0-220
40
S0T-82
30 \\
\‘
20
o [~~lT0-3 N
~ N
N
™~
0
0 25 50 75 100 125 Tagel®O

Gate charge vs. gate-source voltage

G-5584

Ve
)
1
1 Tp-22R
2 Tease=25°C b /,«

225V
10 mv_\)//
8 1/1 ,/
6 / /

- 7 |

o4/
L/

o 1 2 3 4 5 6 7 8 Q@

Gate threshold voltage vs. tempera-
ture -558511
T

Vesith)
(v)

29

B S

27 1 1p-2500A

25

23

75 -50 25 0 25 50 75 100 125 Taee("C)

Source-drain diode forward charac-

teristics
G-5881_
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~J
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M S
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0 02 a4 05 08 1 2 14 16 Y5o(v)




SGSP 154 /155 /156
SGSP254/255/256
SGSP354/355/356

Static drain-source on resistance

Transconductance
G-5579 G-5583
95 Roston)
(s) )
Vpg =25V
24 0 Vo510V
Tease=25°C)
21 case /
8
'8 Tease=-55°C //
15 v - 25°C 7
NEEy . »
A/ 125°C —
09 >
06 - 4
03 l
2
0 02 Q4 06 08 1 12 14 16  IpA) 0 02 04 06 Q8 1 12 14 16 IgA)
Normalized on resistance vs. tempera- Normalized breakdown voltage vs.
ture ossa temperature 6 sse
Roston) VieRIDSS
L /
Vg =10V 7 Vos-0
Ip =075A / 1n:2500A
2 y -
1
'4
4
s 7 »
"4 1
P
-
1 4
09
P
as
T B 0B 0TS 0I5 TaelQ 75«50 25 0 25 50 75 100 Tasel’C)
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SGSP 154 /155 /156

SGSP254/255/256
SGSP354/355/356
Safe operating areas Output characteristics
(&) \ GC-0088 I G-5376
. ~ o (a) I
. rd N Nl Tcase=25%
7 4 \\ AY S ! :
\ \ N A} i 16 Voo= 10V
! 55V. -
N N
] \{\i\/ - \\ | NE ,T 14 g/
8 ] ~ i A
6 ¢ T AN IF:IJ‘: 12 b
: 0220 ~ 1T AZ v
SOT-8: = ‘\\ \1 Tuil 1 P
2 1o-3 \\\\ IL{IUUMS 08 / L5V
Tease=25°C \ \ ne
o1, N E 06
3 S 0C uw
‘ SGS P356/2567156 : 04 &
SGS P355/255/155 1%
2 SGS P354/254/154 " T 02
0o 2 4 68 2 4 68 2 €8 (4 2 4 6 8 VpsW
1 10 102 VosiV)
Output characteristics Transfer characteristics
G-5578 6-557711
Ip 1 T 1
o / Vo = 10V “?) , l
Tease=125°C I
16 S 16— 25°C
14 ‘ ,/ " -56°C — 7
12 ’ Tease = 25° Y
. 12
.’
I Vps = 25V
1 I 1
08 4.5V 08
06 06
04 H 04
02 02
0 10 20 30 4 SO € 7 80 Vpg(v) 0 V2 3 4 s s v
78 VggtW)
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SGSP 154 /155 /156

SGSP254/255/256
SG6SP354/355/356
Source-drain diode forward voltage vs. Capacitance variation
gate-source voltage I ) o
Vso
)
Tease=25C \
200
9 N~ Css
\\
\ s 150
D=15A Tease=25°C
a8 ™~ i~ & Voes0
f=1MHz
Q A 100
] \
o7
50
T — Coss
———]
Cess
Qa6 0
o 1 2
3oL s 6T B VW 0 10 20 30 W0 VgVl
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SGSP157

SBSPIS8  \_CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

) e Vbss Rpsion)| Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.30Q 5A
effect transistors.

ABSOLUTE MAXIMUM RATINGS SGSP157 SGSP158
Vbs Drain-source voltage (Vgg = 0) 60V | 50V
Vpagr Drain-gate voltage (Rgg = 20 KQ) 60V 50V
Vgs Gate-source voltage 20V
Io Drain current (continuous) T s, = 25°C 5A

Tease = 100°C 3.2A
lom(®) Drain current (pulsed) 20A
lowm (@) Drain inductive current, clamped 20A
Piot Total power dissipation at T, = 25°C 15W

Derating factor 0.12w/°C

Teig Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM §

MECHANICAL DATA s Dimensions in mm

Drain connected to case

6.6m 127"*" H]
D
g
‘ =]
5|3 — "
E_|E "
§ g e
"
_
FO0S-8

TO-39

9/85 C-66



SGSP157
SGSP158

THERMAL DATA

Rih j-case Thermal resistance junction-case max. I 8.3 °C/w
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions Min. | Typ. IMax. I Unit. i
OFF
V(BR) DSS Drain-source lD = 250/1A VGS =0
breakdown voltage for SGSP157 60 \%
for SGSP158 50 \
Ipss Zero gate voltage Vps = Max. Rating 250 | uA
drain current (Vgg = 0)
Igss Gate-body leakage Vgs = 20V 100 nA
current (Vpg = 0)
ON*
Vs ¢y Gate threshold Vps = Vgs Ip = 250 uA| 2 4 \Y
voltage
VDS (on) Drain-source VGS = 10V ID = 2.6A 0.75 \
voltage Ip = BbA 1.65| V
Tc = 100°C Ip = 2.5A 1.50| V
Rps (on)  Static drain-source Vgs = 10V I =2.5A 0.3 Q
on resistance
Ofs Forward Vps = 26V Ip = 2.5A 1.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 210 | 270| pF
Coss Output capacitance Vps = 26V f = 1 MHz 116 | 150( pF
Crss Reverse transfer Vgs =0 54 70| pF
capacitance
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SGSP157
SGSP158

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. | Max. | Unit.
SWITCHING
4 (on) Turn-on delay time Vee = 25V I, = 2.6A 10 ns
t, Rise time V; = 10V R;=4.7 O 25 ns
4 (off) Turn-off delay time (see test circuit) 15 ns
t; Fall time 10 ns
SOURCE DRAIN DIODE
Isp Source drain current 5[ A
Ispm(®)  Source drain current 201 A
(pulsed)
Vsp Forward on voltage lsp = BA Vgs =0 1.80f V
ton Turn-on time Isp = BA Vgs =0 90 ns
t., Reverse recovery di/dt = 25A/us 120 ns

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves and switching times resistive load, clamped inductive
load, gate cherge, body drain diode trr measurement test circuits, see

SGSP257 Datasheet.
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SGSP157
SGSP158

afe operating are rating curv
Saf ting areas Derating curve
Y GC-0148 50146
b(’:' Piot(W)
6
4
PRI N Tous 16
B
2 \ ‘
WK < < I
ws¥ 7 [T UL " N\
L = = 100ps
3 S 12
< ims
4
> < 111 10 \
2 N I J
N v 1oms 8
Tease=25°C
; case’ \
‘ ~ ¢ !
. . . . \
. SGS P157 nc i
SGS P158 ’ 2 I
0.1 0 :
1 ? AL 1) : C8 T v 0 50 100 150 200 Tease°0)
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SGSP211/P212
SGSP311/P312

SBSPS11/PS12  \_CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

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

Vbss Rpsion| Ip

80v/100V 0.3 | 7A

ABSOLUTE MAXIMUM RATINGS SOT-82 SGSP211 SGSP212
TO-220 SGSP311 SGSP312
TO-3 SGSP511 SGSP512
Vbs Drain-source voltage (Vgg = 0) 100V l 8oV
Vber Drain-gate voltage (Rgg = 20K$2) 100V 8ov
Vas Gate-source voltage +20V
Ib Drain current (continuous) at Teyee = 25°C 7A
at Tease = 100°C 4.5A
lom (e) Drain current (pulsed) 28A
IoLm (ey  Drain inductive current, clamped 28A
SOT-82 TO-220/TO-3
Piot Total power dissipation at Teyge < 25°C 50W 75W
Derating factor 0.4W/ °C 0.6WrrC
Tetg Storage temperature -55 to 150°C
T Junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to case

10.4m

395m

301

16,9

Drain connected to tab

Lame

9/85

<! A3
S
| i
385 i
BT
TR
! ‘ 1] ]
= I
«—F 25 25 I
° 208 ssamr N
s © oz
TO-3 T0-220

C-70

Dimensions in mm

Drain connected to tab

27m 7em

108™*

@ ase |7 Jad”
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SGSP211/P212
SGSP311/P312
SGSP511/P512

THERMAL DATA [ TO-3/T0-220 | SOT-82

Rin jcase Thermal resistance junction-case max I 1.67°C/W l 2.5°C/W
TL Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions Min. | Typ. |[Max. |Unit
OFF
V(BR)DSS Drain-source ID = 250 I,LA VGS =0
breakdown voltage for SGSP211/311/511 100 \)
for SGSP212/312/512 80 \%
Ipss Zero gate voltagedrain | Vpg = Max. Rating 250 | pA
current (Vgg = 0)
lgss Gate-body leakage Vgs = 20V 100 | nA
current (Vpg = 0)
ON *
VGS(th) Gate threshold voltage VDS = VGS 'D = 250 l‘-A 2 4 \}
Vpsin) Drain-source voltage Vgs =10V I =3.5A 1.05| V
Ip =7A 23| V
(Tease = 100°C) |5 = 3.6A 21| V
Rpsin) Static drain-source Vgs =10V  Ip=3.5A 03| &
on resistance
O Forward Vpg =25V Ip =35A 2 mho
transconductance
DYNAMIC
Ciss Input capacitance 375|480 | pF
Coss Output capacitance Vps =26V f=1MHz 230 | pF
Crss Reverse transfer 110 | pF
capacitance Ves =
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 SBSP211/P212
* SGSP311/P312
SGSP511/P512

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. | Typ. |[Max. |Unit
SWITCHING
t4(on) Turn-on delay time Vee = 25V V, =10V - | 38 ns
tl’ Rise time lD = 3.5A R, =50 Q 80 ns
ta(off) Turn-off delay time (see test circuit) 80 ns
t Fall time 40 ns

SOURCE DRAIN DIODE

lsp Source drain current 7 A

Ispm (@) Source drain current 28 | A
(pulsed)

Vsp Forward on voltage lsp = 7A Ves =0 1.35| V

ton Turn-on time lsp = 7A Vgs =0 150 ns

tr Reverse recovery time | di/dt = 25A/us 150 ns

Pulsed: pulse duration < 300 us, duty cycle < 2%
(e) Pulse width limited by safe operating area

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
Ry
Pw
r Vo = = -
v 2200 (3.3 [V
! pF | pF
D.UT.
S04 ——t —_-—
L tylon) tr 5-6059 td(oft) t¢
S-6058

Pulse width < 100 us
Duty cycle < 2%
V, =10V
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~ SBSP1/PN2
SGSP311/P312
-~ SGSP511/P512

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
£L=mﬁ‘”
Yoo >t
O J_
o— 1 1-ilzft’_m 2 Vetamp] €€ vee
1 @ —
Pw e '
500 S$-6061
S$-6060/1

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

GATE CHARGE TEST CIRCUIT

o'

5-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

1R}
/VARIAC
MAINS
INPUT 500
ING723

$-6916

Jedec test circuit
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" SGSP211/P212
SGSP311/P312
SGSP511/P512

0.1

o
(a)

Safe operating areas

Il
)
(a)
| | n
-flﬂ-gﬂ_‘l ERATION
<& ’: \. N H 100z 10
» N Y
Q@fl 'N \‘ “h ®
= —Ix 8
S~
N A\ ims 7
SN 6
SOT-82] N 10ms
" NO 5
T0-3/10-22 NG 100m .
T‘Bleﬁls"t oc
3
2
SGS P212/312/512-]
SGS P211/31/511 8 !
10 4 88y 2 4 88y 2 ¢ 8 vtV 0
Output characteristics
G -5310
Al T 1] Rps(on)
10V Ves=9V L1 | (n)
_ |
4 [
03
8V 1
1/
N Tease =25°C
80usPULSE TEST
M v 0.25
y. ]
I
}
6V
! 02
I
sv [ ||
]
|
10 20 30 Vpg (V) 0

Output characteristics

6-5309
T T 4
Vee =14V 10v
GS 8V
A
‘ l,
7
v ]
yava Tcase =25°C ———
YATA4Y, 80us PULSE TEST [
4 ]
4 6y [ |
A
4
_{ SV
] |
d W []
1 2 3 &4 VDS(V)

Static drain-source on resistance

6531
[T7 |
[ | [vgs=10V I
| |Tcase=25°C Il
]/
J
/
A
"

5 10 5 1p (A)
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SGSP211/P212
SGSP311/P312
SGSP311/P512

Transfer characteristics

6.5312
Ip T 11
() /1 s[%ase=25"C
VDS=25v -55°C ]
80psPULSE TEST / 125°C
s 1117
/ 4
/
4
0 /V/
5
/)
0
2 3 4 5 6 7 8 9 10 VggV)
Gate thereshold voltage vs. temperature
G-531L/1
Vos
(v)
35
N
N Vos=Y6s
Ip=250pA | [ |
™
3 N
N
~
25 N
0
275 -50 -25 0 25 50 75 100 125Tcaee(*C)

Rps (on)

05

02

Transconductance
G-5313
o T T l I
| |Vos=2
80us PULSE TEST Tease =-55'C'
P H
// 25°C
/ 1A
7
//
4
25°C
/
1
/
f
2 3 4 5 6 7 8 9 10Ip(A)

Normalized on resistance vs. tempe-

rature G-5315
4
A
VGS=|OV /,
Ip=354 [/
/
V!
L
'I
A
>
50 25 0 25 S0 75 100 Lage (°C)
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- SGSP211/P212
SGSP311/P312
SGSP511/P512

Gate charge vs. gate-source voltage

G -53201

Yes
(V)

16 Vos =20V

14 s0v

12 8ov

1~
L
"

10 -

7

/ 1p=10A

Tease =25°C ]

1/ .
/ ||

0 2 4 6 8 10 12 1 16 Q(nC)

N\

Capacitance variation

G.5317

C
(pF)

Veg=0
800 1=1MHz

700

600

$00 \\

300

—] Ciss

200

1Y

0 5 10 15 20 25 30 35 40 Vpg(V)

V(BR)DSS

09

08

Prot
(W)

Normalized breakdown voltage vs.

temperature
6532111
[T
L
V650
Ip =250p4
pd
7/7
7//
A
A
7
P

75 -50 -25 0 25 SO 75

Derating curve

100 Teage (°C)

GC-0002

70

60

50

40

30

20

25 50 75

100 125

150 Tease °C)
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-SGSP211/P212
- SGSP311/P312
SGSPa11/P512

Source-drain diode forward charac- Source-drain diode forward voltage

teristics oosms vs. gate source voltage 659
- [T
(A) e ) Tease=25°C

'4/ -t
Pl
/]
Y,

— Ien=7A

sp

1
Vos=0 T
/ — It~ SA
10 4 ~ )

I F \\\\\ T
J \\ ~ 3a

| 0s N ——

™~
150°C [[ [ 1case=z3c e 2A
|
== 11 1A
!
1 } I
0 1 2 3 (V) 0 5 10 Ves(V)
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SGSP216/P217
SGSP316/P317
SGSP516/P517

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS VDSS RDS(ON) 'D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 200V 0.75Q | 6A
effect transistors.
250V 1.2 Q| 6A
ABSOLUTE MAXIMUM RATINGS SOT-82 SGSP216 SGSP217
TO-220 SGSP316 SGSP317
TO-3 SGSP516 SGSP517
Vps Drain-source voltage (Vgg = 0) 250V 200V
Vber Drain-gate voltage (Rgg = 20 KQ) 250V 200V
Vgs Gate-source voltage t20v
Ip Drain current (continuous) T,e, = 25°C 6A
at Tgaee = 100°C 3.8A
Iom(®) Drain current (pulsed) 24A
lowm (®) Drain inductive current, clamped 24A
SOT-82 TO-220 fo-3
Piot Total dissipation at Tease = 256°C 50W 75W 75W
Derating factor 0.4W/°C 0.6W/°C 0.6W/°C
Tetg Storage temperature -65 to 160°C
f Max. operating junction temperature 150°C

(#) Pulse width imned by safe operating area

INTERNAL SCHEMATIC DIAGRAM 8

S

MECHANICAL DATA . s

Drain connected to case

11 10.4m0

395m

9/85

Drain connected to tab

Lo

Dimensions in mm

Drain connected to tab

o s ar
&
385 {-'C }’ — !I i
T b
T ‘ 1) |
- 1
) i 12
com :/ 508 Js;’hsu L =
TO-3 TO-220 SOT-82
C-78



SGSP216/P217
SGSP316/P317
SGSP516/P517

THERMAL DATA | SOT-82 | TO-220 | TO-3

Rinjcase Thermal resistance junction-case maxl 2.5°C/wW l 1.6°C/W | 1.6°C/W
T Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions Min. | Typ. | Max.| Unit
OFF
Vi8R pss Drain-source Ip = 260uA Vgs = 0
breakdown voltage for SGSP216/P316/P516 250 \%
for SGSP217/P317/P517 200 Y
Ipss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \"
voltage
Vps (on) Drain-source Vgs = 10V Ip=3A
voltage for SGSP216/P316/P516 3.60, V
for SGSP217/P317/P517 2.25 V
VGS= 0V ID= 6 A
for SGSP216/P316/P516 8.100 V
for SGSP217/P317/P517 5.00{ Vv
Vgs= 10V Ip=3A
Tease =100°C
for SGSP216/P316/P516 7.200 V
for SGSP217/P317/P517 4500 V
Rps (on) Static drain-source Vgs = 10V Ip =3 A
on resistance for SGSP216/P316/P516 1.200 Q
for SGSP217/P317/P517 0.75] Q
Ofs Forward Vps = 25V Ip =3 A 1.5 mho
transconductance
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SGSP216/P217
SGSP316/P317
SGSP516/P517

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions I Min.J Typ.l Max.l Unit.
DYNAMIC
Ciss Input capacitance 380 | 500( pF
Coss Output capacitance Vps = 26V f= 1 MHz 100 | 130| pF
rss Reverse transfer Vgs = 0 50| 65| pF
capacitance
SWITCHING
t4 (on) Turn-on time Vee= 100V ip = 25 A 27 ns
t, Rise time V;=10V R, =50Q 27 ns
t4 (off) Turn-off delay time (see test circuit) 30 ns
1 Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current 6 A
Ispm(®)  Source drain current 24 A
(pulsed)
Vsp Forward on voltage Isp= 6 A Vgs =0 1.3 \
ton Turn-on time Ilsp=6A Vgs =0 100 ns
- Reverse recovery di/dt = 100 Alus 180 ns
time

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

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Pw

o
i

Pulse width

MVee

RL

Vp —

2200 |3.3
HF | pF
D.U.T.
50 0
l S- 6058
< 100 us

Duty cycle < 2%

Vv, =10V

Waveforms

R —
ty(on) tr

$-6059

90°

I
i
|
1
!

td(off) tt
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SGSP216/P217

SGSP316/P317
SGSP516/P517
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms
L=100puH
Yo O- Pt

lsp-l © : \ | E Y
w 500 5-6061
L 5-6060/1

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

GATE CHARGE TEST CIRCUIT

Vee

Y 220V Y6 Max

C i
2200pF

$-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t, MEASUREMENT
s0n

n
MAINS
INPUT
INGT23 c;
ourt
| i(t)
5-6916 3 K

ING723

Jedec test circuit
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SGSP216/P217
SGSP316/P317
SGSP516/P517

GC-015
Safe operating areas 'D(%)
6
4
SR NS
10 N A
8 o s o
6 Q*?s - 11
. 71 D N A—T1100ps ]
P N 1l
) d NN N [1ms
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1 |.S0T-82 MNIN N
8 >4 T0ms HH
€ S+l 1 T
N\ ]
4 ST 100ms [T]
l
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011 H 4 6 89 2 « 68100 2 L 68
Vs (V)
Output characteristics Output characteristics
GC-0153 6.0
oA YA TRV [TV [T .
, / ]
Tease=25°C
Vs=10V| | A t,=80ps
8 Vas=8V [ 2 8 1 »
7 Tease=25°C [ A
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6 = 6 1 )
5 Vgs=6V ]
A
& A
3
' e 1
Gs= B
2 g 1
1 Vgs=h 5V
] Ves=4V LV
—TT1
0 05 1 15 2 25 3 35 & 45 VgV 0 10 20 30 Vos(V
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SGSP216/P217

Static drain-source on resistance Transfer characteristics
Rm“l GC-0155 'D(M GC-0156
9
1
8
09 7
08 Tease=25°C 7
Vgs=10V 3
07 e 6
T
06 /,’ 5
05 — .
04 _—--—'"
e
03 , o125 —
02
01 - ! V//
LV,
0 1 2 3 L S 6 7T 8 9 10 UM kA 0 1 2 3 4 S5 8 VgsV)
Transconductance Normalized gate thereshold vs.
temperature
GC-0157 GC-0158
9l(S) Vesim L
(norm) N
11 N
8 Vps= sV N Vps=Ves|
p=1mA
1
6
Tease=-55°C
u— \V\
Tease=25°C N
4 = 09 NG
s Tease=125°C N
A N
/i b \\
2 A N
08
0 2. 4 6 8 (A} _50 0 50 100 150 Tepgel®C)
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SGSP216/P217
SGSP316/P317
SGSP516/P517

Normalized on resistance vs

temperature
Rion) 6C-0159 Visross
{norm)
p=3A
Vgs=10V]
2 + 11
y
15 1
4
4
4
! vd 09
Y
/,
V7
|2
L 0 50 100 50 Taeeto 08

Gate charge vs. gate to source voltage
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I J /, 1500
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" e v A
o160V »
/ /'/ /
8
// 1000
4 4
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In
I oot 500
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|
0
0 ‘ 8 2 1% 20 amo

Normalized breakdown voltage vs
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GC-0160/
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-
//
pd
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/
-50 0 50 100

Capacitance variation

150 Tepeel°0)

GC-0162
Vgs=0
f=1MHz
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\
b ot
O
G -
20 L0 60 Vps(V)
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SGSP216/P217
SGSP316/P317
SGSP516/P517

Prot
W)

Derating curve

GC-0002

70

60

50

40

30

20

Tcase (°C)

Isp(A)

50

20

Source-drain diode forward
characteristics

(-0163
7
A -
) 7
150°C 25°(]
/ /
y A v
y A
J
A
]
[
0.5 1 15

Vgs(V)
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SGSP221/P222

© 1 sgsp321/P322

SGSP421/P422

SGSP521/P522 - N-CHANNEL

POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

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

Vpss Rpsion)| Ip

50V/60V 0.13Q | 10A

ABSOLUTE MAXIMUM RATINGS SOT-82 SGSP221 SGSP222
T0-220 SGSP321 SGSP322
SOT-93 SGSP421 SGSP422
TO-3 SGSP521 SGSP522
Vps Drain-source voltage (Vgg = 0) 60V 50V
Vpgr  Drain gate voltage (Rgs = 20KS2) 60V 50V
Gs Gate-source voltage 20V
b Drain current (continuous) at Tease = 25°C 10A
at Tease = 100°C 6.5A
lom (ey  Drain current (pulsed) 40A
IoLm (e) Drain inductive current, clamped 40A
SOT-82 T0-220/SOT93/TO-3
Piot Total power dissipation at Tease < 25°C 50w 75W
Derating factor 0.4WreC 0.6W/°C
Tetg Storage temperature -55 to 150°C
T Junction temperature 150°C

() Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

G
MECHANICAL DATA s Dimensions in mm
Drain gonnected to case Drain connected to tab Drain connected to tab Drain connected to tab
104
5 g i g
M \
w PET ST
= ; o H 2|
‘ > | ¢ -
M o b ‘E‘g
1o R ’: G s
5 5 - s i
° fomal 558, 0w
TO-3 (sim. to TO-218) SOT-93 T0-220 ’ SOT-82

9/85

Y
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SGSP221/P222
SGSP321/P322
SGSP421/P422
SGSP521/P522

THERMAL DATA

| T0220/s0T-93/TO-3 | SOT-82

Rth jcase Thermal resistance junction-case

max |

T Max. lead temp. for soldering purpose

1.67°C/W

| 250w
275°C

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

Parameter Test conditions Min. [ Typ. [Max. |Unit
OFF
V(grjpss Drain-source Ib =250 pA  Vgs =0
breakdown voltage for SGSP221/321/421/521 60 \Y
for SGSP222/322/422/522 50 \Y
lpss Zero gate voltage drain | Vg = Max. Rating 250 | pA
current (Vgg = 0)
lass Gate-body leakage Vags = £20V 100 | nA
current (Vpg = 0)
ON *
Vas@n) Gatethresholdvoltage | Vps =Vgs |p = 250 uA 2 4 \Y,
Vpsn) Drain-source voltage Vgs =10V |5 =5A 065 V
Ip = 10A 14 |V
(Tease = 100°C) I = BA 1.3 |V
Rps(on) Staticdrain-source Vgs =10V Ip = bA 0.13| &
on resistance
Oss Forward Vps =25V |15 =5A 3 mho
transconductance
DYNAMIC
Ciss Input capacitance 460 | 550 | pF
Coss Output capacitance Vps =25V f=1MHz 350 | pF
Cres Reverse transfer 180 | pF
capacitance
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SGSP221/P222
SGSP321/P322
SGSP421/P422
SGSP521/P522

ELECTRICAL CHARACTERISTICS (Continued)

Parameter Test conditions Min. | Typ. {Max. | Unit
SWITCHING
ta(on) Turn-on delay time Vee =25V V, =10V 30 ns
t, Rise time Ip = BA R =50 £ 130 ns
ta(off) Turn-off delay time (see test circuit) 80 ns

1 Fall time 130 ns

SOURCE DRAIN DIODE

lsp Source-drain current 10 [ A

Ispm (@) Source-draincurrent 40 | A
(pulsed)

Vsp Forward on voltage lsp=10A Vgs=0 14|V

ton Turn-on time di/dt = 25A/us 60 ns

t,, Reverse recovery time lsp = 10A Vgs =0 100 ns

*

Pulsed: pulse duration < 300 us, duty cycle < 2%
(e) Pulse width limited by safe operating area

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
RL
i L L |
| Vo —
v, “T220013.3 T"c ¢
pF ’JF
o.UT.
50 N0
! —_
.1. 5- 6058 tylon) tr 5-6059 td(ott) tt

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SGSP221/P222
S6SP321/P322
SGSP421/P422
SGSP521/P522

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=100puH
Yo O L gl
°— L
ID - =1 L
—— - -\

2200 (33 eamp| CC
pF  |pF

vf___l_L

S-6060/4
=12V

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

GATE CHARGE TEST CIRCUIT

Vee

V) =20V= VGMAX
e .
i OVG
2200pF
i pa I
—F—r—

PW

$-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t, MEASUREMENT
s0n

M
MAMNS
INPUT
1INGT
23 c; ouT
1(t)
ING723
56916 -
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SGSP221/P222

SGSP321/P322
SGSP421/P422
SGSP521/P522
Safe operating areas QOutput characteristics
6-529413 6-529%
===c= 8 st
A =
: PULSED OPERATION 1T ( — 65 - Al
[ R < < |
2 ?31(_0 ,/ AR \L\ IOmrsoous— = ’
~N
S a00mS 7 11AN4
0, ¥ < Tease=25T
: = ~ 6 80us PULSE TEST
AN
‘ AN ] o
T =25°C ~ S —1
\ case » ) \\\\ || I
T0-220 A N 4
- [s0T-33 NN LA
1|03 SGSP222 }DC- 3 HMA
p 5GSP322 1]
SOT-82 L SGSP422
¢ SGSP 221)[ | || SGSPS22 2 v
SGSP 321 ’
2 SGSP 421 1
565P521
-1
10 2 4 6 8 2 6 8
1 10 Vps (V) 0 \ 2
Output characteristics Static drain-source on resistance
6-5296 65297
Ip [T/]vgs=10v 1 Rps(on) [TTT
(a) sv (o) [ | Mg =tV
(1 | Tcase =25°C ’
6 Tcase=25°C l
80us PULSE TEST 012
“ 8v /
12
: /
10 V] o.n
4
8 A
//
6 LA
6 01
4
2 v
]
0 10 20 30 Vps (v) 0 5 10 15 'D (A)
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SGSP221/P222

SGSP321/P322
SGSP421/P422
SGSP521/P522
Transfer characteristics Transconductance
6-5298 6-5299
o [TTTT] s
() [ Ivpgm2sv ] JAV.Y, (s)
|1 |80us PULSE TEST /
16 Vi 5 Tease =-55°C|_|
Tease=25"C g - 25°CH]
14 -SS'C—'I/"-_'ZSC . 125°CT
s,
2 v/ 1
| / ,4'
10 3 Vos = 25V
s 80jus PULSE _TEST,
. , LA
/
3
i
2
B [
o 2 03 4 5 6 1 8 9 (M o 1 2 3 5 6 7 8 9 10 Ila)

VGs(th)
(v)

35

25

Gate thereshold voltage vs. temperature

6-5300/1

N
N
~N
™
\\
| | ¥os=Yes
|| lip=2500A N
~N
™
~
50 _25 0 25 50 75 100 Tease (°C)

Rps(on)

1.5

Normalized on resistance vs. tempe-

rature © -5301
\bs =10V
lD =5A
//
A
-25 0 25 50 75 100 Tease (°C)
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SGSP221/P222
SGSP321/P322
SGSP421/P422
SGSP521/P522

vGs
(v)

(pF)

800
700
600
500
400
300
200

100

Gate charge vs. gate-source voltage

G -530%

Ypg=20V
35V \

v
50V
Z
//
24
/ 1p=15A
Tcase =25°C 4

4 6 8 10 12 1% 16 Q(nC)

Capacitance variation

“ 6-%5303
\\\\ sl
|
\ N
\\ \\\ \\_‘ C 1S5S}
O =
\\\§~ CI'SS

015 20 25 30 35 40 Vpg(V)

Normalizéd breakdown voltage vs.

temperature 6530601
V(BR)DSS 117
[ Vge=0 |
|1 Ip=250pA
115 LA
<
n
Pl
105 &
7
1
'I
095 ]
09
085
08
50 25 0 25 50 75 100 Teage (*C)
Derating curve
6-5302/2
Ptot
(W)
80
70 AN
Q
60 &
50 o,
&
| A
40 TY
o,
A
30 “e-\
20
\
10 A
0 25 S0 75 100 125 150 175 Teage (°C)
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SGSP221/P222

SGSP321/P322
SGSP421/P422
SGSP521/P522
Source-drain diode forward charac- Source-drain diode forward voltage
teristics 6530 vs. gate-source voltage 6.5307
Isp - Vsp LI
(A)sc Pz (v) Tease=25°C
Vae=0
| Teases150°C A2sec 6s ‘
- —— Isp=10A] |
10 ' —
T _—N N
N
s ~
I 0sS \ \ ™~ - SAT—]
I
2 N I
2A +—
1A ||
|
0 1 2 3 vgp(V) 0 5 10 Vos (V)
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SGSP257/P258
SGSP357/P358

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

i Vbss Rpsion)| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.3Q0 | 7A
effect transistore.
ABSOLUTE MAXIMUM RATINGS SOT-82 SGSP257 SGSP258
TO-220 SGSP357 ‘ SGSP358
Vps Drain-source voltage (Vgg = 0) 60V ‘ 50V
Vber Drain-gate voltage (Rgs = 20 KQ) 60V 50V
Vgs Gate-source voltage +20v
Ip Drain current (continuous) T,ee = 25°C 7A
at Tge = 100°C 4.4A
lom(®) Drain current (pulsed) 28A
Ipum (o) Drain inductive current, clamped 28A
SOT-82 T0-220
Piot Total power dissipation at T.,,, = 25°C 40W 50W
Derating factor 0.32wjoC 0.40W/oC
Tsg Storage temperature -65 to 150°C
i Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

o}

G
MECHANICAL DATA Dimensions in mm
S
Drain connected to tab Drain connected to tab
27max 78" 10.4mas
48
— ! ] { | a7 B
NN EYEE ] .
§\§? o @ 3 385 /-'€¥ ‘il 3
V] | | 375 A= @
i T = & , < v
| gilc | -
1 4 o i
0 Niw 'fi 127
G —1 s . i ==
0gmax 12 22| | s
_Qﬁ ‘IA_LJ c— 254 ]
c-o0128 o 08 El_
(1) Within this region the cross-section of the leads s uncontrolled s 063 s
SOT-82

9/85 C-94
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SGSP257/P258
SGSP357/P358

THERMAL DATA

SOT-82

T0-220

Rth j-case

Thermal resistance junction-case

T Maximum lead temperature for soldering purpose

275°C

max. | 3.12°CW | 2.5°C/W

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

Parameter Test conditions Min. | Typ. |Max. l Unit
OFF
V gr) pss Drain-source Ip = 250 uA Vgg = O
breakdown voltage for SGSP257/P357 60 \%
for SGSP258/P358 50 \
Ipss 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 (th) Gate threshold vDs = VGS ID = 250 uA 2 4 \"
voltage
Vps (on) Drain-source Vgs = 10V Ip = 3.5A 1.05
voltage Ip =7A 230 V
Tease = 100°C Ip = 3.5 A 2.10
Rps (on) Static drain-source Vgs = 10V ip = 356 A 03 Q
on resistance
Os Forward Vps = 26V Ip = 3.5 A 1.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 210 | 270| pF
oss Output capacitance Vps = 25V f= 1 MHz 115 | 150| pF
rss Reverse transfer Vgs =0 54 70{ pF
capacitance
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SGSP257/P258
SGSP357/P358

ELECTRICAL CHARACTERISTICS (continyed)

Parameter Test conditions I Min. l Typ.l Max.l Unit. ]
SWITCHING
4 (on) Turn-on time Vee =25V Ip=35A 10 ns
t, Rise time V;=10V R =4.7Q 25 ns
4 (off) Turn-off delay time (see test circuit) 15 ns
t Fall time 10 ns
SOURCE DRAIN DIODE
Isp Source-Drain current 7 A
Ispm(®)  Source drain current 28 A
(pulsed)
Vsp Forward on voltage lsp=7A Vgs =0 1.4 Vv
ton Turn-on time lsp=7A Vgs = 0 920 ns
t,, Reverse recovery di/dt = 25 Alus 120 ns
time ’

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

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Pulse width < 100 us
Duty cycle <2%

Waveforms

SC-0008

——t
tyCon) tr

5-6059

90%

I
|
|
1
|

—_—
td(oft) tt
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SGSP257/P258
SGSP357/P358

CLAMPED INDUCTIVE LOAD

Test circuit

L=00pH
Yoo >

! o
2- Velamp

i 5-6060/1
= 12V

Pulse width: adjusted to obtain specified lpm, Vciamp

mllf

—r——_——
-1 TVce
M

v['_I_L

GATE CHARGE TEST CIRCUIT

Waveforms

Vee
\ bemm e e o
$-6061
= 0.75 V(BR) DSS
Vee

PW adjusted to obtain required Vg

o'

$-6915

DIODE BODY-DRAIN t; MEASUREMENT

"
VARIAC

s

MAINS
INPUT

00
ING723
@

5.6916 Lg

Jedec test circuit

1NG723
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SGSP257/P258
SGSP357/P358

(A)

L8

24

1(A) GC-0195
Safe operating areas ove
6
4
LTSS 3 10ps
2 X —
wW N N
Q\ $\°§’ N N N N N 100
12 = ~ N T TE§
2 T
6 . “ N ‘\ = -
™ ms [
4 \ N
.
ANNIE
2
N
S0T-82 10ms
1 T0-220 \‘\ 1
¢ ocH
6
4
SGS P257/357
) GS P258/358
0.1 " W s 6 2 4 6 8
1 10 Vps(V)
Output characteristics. Output characteristics.
GC-0196 GC-0197
IplA)
I Vgs=10V //w // 8V Vgs=10V
Tease=25°C / Al
Y. 4 96
// 7 v _— p Tease=25°C
AP [
N/ |~ 12 o
/¥l 8
/ v s v
// ]
‘A 24 &
4 sv 4
Y
05 1 15 Vps(V) 0 6 12 18 2L VpglV)
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SGSP257/P258
SGSP357/P358

Static drain source on resistance.

Transfer characteristics.

GC-0198 GC-0199
Ronl®) b(A) Tease=-55°C
7
1
/ )zsoc
04 96 :
Vps=25V / /
J
Vgs=10V I/ /
03 Tease=25°C V4 12 125°C
/ 1/
L~ @ /
02 L8 %/
/.
|
I
0 3 6 9 12 IplA 0 2 b 6 8 Vgs(V)
Transconductance. Normalized breakdown voltage vs. temp.
GC-0200 GC-0201/1
9s(S) Vieaioss [ T1
[T
Vgs=0V
Vps=25V ——{Yes
=250pA
. b=250p
Tease=-55°C] " -
P
3 25°C =
A /
1
/ 125°Q
2 4 L
1
/// P
//
1
0 24 L8 72 96 A) 08T 50 100 150 Teusel°0)
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SGSP257/P258
SGSP357/P358

Normalized gate threshold voltage vs. temp.

Vsith) L/t
{norm )
1 Vos=Ves | | |
L 1p=250pA
N
AN
N
1
N
-
N
09
<
08 -50 0 50 100

Source drain diode forward characteristics.

150 Teaeel0)

lSD[M —— GC-0204
— T
11
w0 Tease=25°C
P
T [150°(]

VgplV)

Normalized on resistance vs temperature.

GC-0203

09

08

07

06

Derating curves.

50

100

150

GC-0205

Prot{W)|

50

40

30

20

Teasel°C)

S0T-82

TO-

220

25

S0

100

125

Teasel°C)

C-100



SGSP257/P258
SGSP357/P358

Gate charge vs. gate to source voltage.

GC-0206

VgsiV)
20 i
Ip=10A
16 |
= <
5= 7
i W,
12 Vps=S0V 7 >
A J//
7
/
8
/
L /1
0 2 4 6 8 10 a(nC)

C(pF)

400

300

200

100

Capacitances variation.

GC-0207

Vps=0V
Tease=25°C
f=1MHz
\\J
N—
W 1 L.
AN
.
\ I — Coss
\ Cess
10 20 30 L0 Vps(V)
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SGSP361/P461/P561
SGSP362/P462/P562

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS v R ,
. - DSSs DS(ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 80V 0.1 Q| 16A
effect transistors.
100V 0.15Q0 | 16A
ABSOLUTE MAXIMUM RATINGS TO-220 SGSP361 SGSP362
SOT-93 SGSP461 SGSP462
TO-3 SGSP561 SGSP562
Vps Drain-source voltage (Vgg = 0O) 100V | 80V
Vpgr Drain-gate voltage (Rgg = 20KQ) 100V 8oV
Vgs Gate-source voltage +20vV
Ip Drain current (continuous) T ...= 25°C 16A
Tease = 100°C 10A
Iom (e) _Drain current (pulsed) 64A
IpLm (@) Drain inductive current, clamped 64A
TO-220 SOT-93/T0-3
Piot Total power dissipation at T_,,,= 25°C 100W 125W
Derating factor 0,8w/eC TW/°eC
Tstg Storage temperature -565 to 150°C
i Junction temperature 150°C
(e) Pulsed width limited by safe operating area.
INTERNAL SCHEMATIC DIAGRAM 3
G
MECHANICAL DATA s Dimensions in mm
Drain connected to tab Drain connected to case Drain connected to tab
n7 ‘ L: e L0 :1‘:'
m B2 jﬂ |
2 : .
H | it
‘ I
"
e L i
(sim. to TO-218) SOT-93 TO0-3 T0O-220
9/85 C-102



SGSP361/P461/P561
SGSP362/P462/P562

THERMAL DATA | TO-220 |SOT-93/T0-3

Rih j-case Thermal resistance junction-case max. | 1.25°C/W I 1°C/wW
T Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions IMin. Typ. |Max.| UnitJ
OFF
V(8Rr) pss Drain-source Ip = 260uA Vgg =0
breakdown voltage for SGSP361/461/561 100 \%
for SGSP362/462/562 80 \
Ipss Zero gate voltage Vps = Max. Rating 250( uA
drain current (Vpg = 0)
lgss Gate-body leakage Vgs = 120V 100 nA
current (Vpg = 0)
ON*
Vgs @ Gate threshold voltage | Vos = Ves Ip = 250 A | 2 4| v
Vps (on) Drain-source voltage Vgs = 10V Ip = 8A
for SGSP362/462/562 0.80] V
for SGSP361/461/561 1.20 V
Vgs = 10V Ip = 16A
for SGSP362/462/562 1.70] V
for SGSP361/461/561 250( V
Tease= 100°C Ip = 8A
for SGSP362/462/562 1.60, V
for SGSP361/461/561 240 V
Rps (on) Static drain-source Vgs = 10V Ip =8A
for SGSP362/462/562 0.10] Q
for SGSP361/461/561 0.15( Q
Iss Forward transconduc. Vps = 26V Ip =8A 4.5 mho
DYNAMIC
Ciss Input capacitance Vps =25V f=1MHz 950 [ 1200 pF
Coss Output capacitance Vgg =0 370 | 480| pF
Crss Reverse transfer 180 | 230| pF
capacitance
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SGSP361/P461/P561
SGSP362/PA62/P562

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. lTyp. |Max.| Unit. |
SWITCHING
4 (on) Turn-on delay time Vee = 36V V; = 10V 25 ns
t, Rise time Ip = 8A R, =4.7Q 30 ns
t4 (off) Turn-off delay time (see test circuit) 40 ns
t Fall time 15 ns

SOURCE DRAIN DIODE

Isp Source drain current 16 A

Ispm(®)  Source drain current 64 A
(pulsed)

Vsp Forward on voltage Isp = 16A  Vgg =0 1.35( V

ton Turn-on time Isp = 16A Vg =0 140 ns

t,, Reverse recovery di/dt = 100A/us 150 ns

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

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
——————90%
R :
A I
" L
Vo I
v, 2200 (33 | Ve
pF pF |
ou.T. 1
| .
X 10 %%
I
—-— +—*—+—
SC-0008 tylon) tr 5-6059 td(ott) tt

Pulse width < 100 us
Duty cycle < 2%
V=10V
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SGSP361/P461/P561

SGSP362/P462/P562
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms
L=100uH
oo

O‘*} L lJ_

- -\
cc
Tizgo 3 Vetamp]

S
w 50 N S-6061
L S-6060/1

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

GATE CHARGE TEST CIRCUIT

cc

KA

Yy =20V=Vgax
C °
i OVG
2200pF
JL .
e

PW
$-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t; MEASUREMENT
s0n

n
MAINS
INPUT
ING
N&723 c; out
q 1)
INL723
5-6916 R
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SGSP361/P461/P561

SGSP362/P462/P562
6C-01m1
Safe operating areas blA) f
6 [ SN T ] Ws
& & AN
4 \§§: \ N
°& l‘ N N\ \ 10us
Z N\ N 'Hwo
10 A N b -
8 T0-220 NN
6| SOT-93/T0-3 A 1ms
. [ NV
| 0. N[
\\‘
2 \\tﬁs' 10ms
N3y 100ms
1
8
€
4
SGS P361/461/561
N SGS P362/462/56211
01
1 2 4 6 810 2 4L 6 9100 2 4 6 BVUS(V)
Output characteristics Output characteristics
6C-0112 iC-01m3
blA) Toree=25°C V=10V 8V A [T Vgez10 v
® tp=80ps 18 %
AR /
AV o Tease=25°C
16 )4 P tp=80ps
7
" ./ 1
12 /:; 1% 12 ]' 6V
/ !
10 T 10
1
8 // 8
6 /4 6
5v 5V
‘O o= i - T
2 o L5V 2 1
fet— ¥ 3V LV
0 05 1 15 2 25 0 3 6 9 1 15 8 2 2 27 VgV
VostV)
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SGSP361/P461/P561

Static drain-source on resistance Transfer characteristics
kil LA
Real blA) Teme=-55°C ] J 25°C
|
a 7 [A25°c
Tease=25°C %
case”
Vge=10V /AW
013 — 2 7f
. 7
0.12 18 Vi
)/, Vps=25V
(1] 15 7 T
04 = 2
0 et 9
a4 1~
//
0.0 6
V/
007 3 v
77,
0
S 10 15 20 25 30 35 40 Al 1 2 3 4 5 6 1 8 9 10 VgV
Transconductance Normalized gate threshold voltage vs.
temperature
-0016 C-0118/1
] (Vr-sun
norm \
AN
N
Vps=25V
12 11
- e
- =250p
0 Tease=-55°C ’ \\
Tease=25°C N
: ] "
6 J/. Tease=125°C \\
I N
L|’ / 09
ZV AN
’ \\
N
0 3 8 2 6 20 24 28 A TS 0- 50 100 150 Teppel®C)
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SGSP361/P461/P561

Normalized on resistance vs. Gate charge vs gate to source voltage
temperature
G-0119 - GC-0122
Ren T VgsV) l 7 /
(norm.) 11 A
0=8A p. Vos=20V 7 //
Vgs=10V pd Vgs=50V 7/
yd Vps=80V
15 " 4 9 y
Y \ /\//
A 7/ /]
/ £/
/
1 6
A b=18A
= I Tease=25°C
05 3 II
-50 0 S0 100 150 Teagel®C) 0 10 20 30 40 50 Q(nC)
Normalized breakdown voltage vs. Capacitance variation
g
temperature
<17 G-5468
Vigrios9 | c l |
!. (pF)
v feIMHz
\
16K GS
o= .
1 b=250pA / Tcase=zS C
14K \
2
e 12K
P
4 \ Ciss
1 > 1K —
g 800 \\
600
N
09 400 N Coss|
[ ———
\ Crss =t
200
08 50 0 50 100 150 Teaeel°Q)
case 0 S 10 15 20 25 30 35 40 Vpg (V)
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SGSP361/P461/P561
SGSP362/P462/P562

Source-drain diode forward

6C-0120

3 Vgplvi

Derating curves
characteristics
GC-0190 IS(A
Prot(W) olhd .
125 50
- 7
74
100 /
N 150°C ] 25°C
75 \\ 10 -
10-220 N T0-3/50T-93 yimas
ar
50 5 1
\\ l
15 N
25 50 75 100 125 Teasel°0) 2 1
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SGSP363/P367
SGSP463/P467
SGSP563/P567

N-

CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

" Vbss Rosion)| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 200V 0.33Q | 10A
effect transistors.
250V 0.45Q | 10A
ABSOLUTE MAXIMUM RATINGS TO-220 | SGSP363 SGSP367
SOT-93 | SGSP463 SGSP467
TO-3 SGSP563 SGSP567
Vos Drain-source voltage (Vgg = 0) 250V ) 200V
Vpgr  Drain-gate voltage (Rgg = 20K2) 250V 200V
Vas Gate-source voltage t20vV
o Drain current (continuous) Teaee = 25°C 10A
Tease = 100°C 6.4A
Ipm(®)  Drain current (pulsed) 40A
loLm (@) Drain inductive current, clamped 40A
TO-220 SOT-93/TO-3
Piot Total power dissipation Teze = 25°C 100W 125W  125W
Derating factor 0.8W/°C  1W/°C 1W/°C
Tstq Storage temperature — 55t0 150° C
f Junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab

Drain connected to case

o}

Q Dimensions in mm

Drain connected to tab

87™: 17

(sim. to TO-218) SOT-93

9/85

{rAi

Ao
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SGSP363/P367
SGSP463/P467
SGSP563/P567

THERMAL DATA

I TO-220 |SOT-93 l TO-3

Rthjcase Thermal resistance junction-case
Maximum lead temperature for soldering purpose

T

max

|1 .25°C/W

1°c/W | 1°C/W
275°C

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

Parameter Test conditions Min. | Typ. [Max. | Unit
OFF
V(BR) DSsS Drain-source IQ = 250 pA Vgs = 0
breakdown voltage for SGSP363/463/563 250 \Y%
for SGSP367/467/567 200 \Y%
Ipss Zero gate voltage drain | Vps = Max. Rating 250 | pA
current (Vgg = 0)
lass Gate-body leakage Vgg =20V 100 | nA
current (Vgg = 0) '
ON*
VGS (th) Gate threshold VDS = VGS lD =250 pA 2 4 \Y
voltage
Vps (ony Drain-source voltage Vgs =10V Ip =5A
for SGSP363/463/563 225( V
for SGSP367/467/567 1.65( V
Vgs =10V 15 =10A
for SGSP363/463/563 475| Vv
for SGSP367/467/567 350 V
Tease = 100°C g = BA
for SGSP363/463/563 45 [ V
for SGSP367/467/567 33|V
Robs ony Static drain-source Vgs =10V Ip =5A
on resistance for SGSP363/463/563 0.45| Q
for SGSP367/467/567 033 Q
Ots Forward Vps =25V Ip =5A 3 mho
transconductance
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SGSP363/P367
SGSP463/PA467
SGSP563/P567

ELECTRICAL CHARACTERISTICS (continued)

Min.

Parameter Test conditions Typ. [Max. | Unit
DYNAMIC
Ciss Input capacitance Vps =25V f=1MHz 980 |1200]| pF
Coss Output capacitance Vgs =0 200 | 260| pF
Crss Reverse transfer 80 | 100| pF
Capacitance
SWITCHING
taon)  Turn-on delay time Vec =25V V, =10V 10 ns
t, Rise time Ib =6A R=15Q 25 ns
tq (off) Turn-off delay time (see test circuit) 50 ns
t Fall time 32 ns
SOURCE DRAIN DIODE
Isp Source drain current 10 | A
Ispm () Source drain current 40 | A
(pulsed)
Vsp Forward on voltage lsp =10A Vgg=0 13|V
ton Turn-on time Isp = 10A  Vgg=0 130 ns
ter Reverse recovery time | di/dt = 100A/us 250 ns

* Pulsed: pulse duration< 300us, duty cycle < 0.2%
(-) Pulse:  width limited by safe operating area

SWITCHING TIMES RESISTIVE LOAD

Test circuit

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

Waveforms

tylon) tr

SC-0008

5-6059

td(oft) t¢
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SGSP363/P367

SGSP463/P467
SGSP563/P567
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms
é Vclamp
L=100uH
‘o O—4—p
ID L- - @——

o—
o L

- v
3 220033 Netama] €€ Vee

. O pF B P
WL R
ourT
",;‘I O | TEPPR
w s0n S-6061
.L S-6060/1

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

GATE CHARGE TEST CIRCUIT

Vee

Ka

S-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t; MEASUREMENT

"
VARIAC
MAINS
INPUT

5-6916

Jedec test circuit
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SGSP363/P367
SGSP463/P467
SGSP563/P567

i | (A) GC-0133
Safe operating areas 0y
6
‘ ﬁ\ NTIN
y $(N
2 (:\\ 8¢ \ ~ Al RN
N
\»I A\ N M \\\\
1 L A N N \R'D
8- >3 \SAN ) 10us
6 il N ¥ 100ps!
= NAS AN Y
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SGSP363/P367
SGSP463/P467
SGSP563/P567

Static drain-source on resistance

GC-0136

Transfer characteristics
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SGSP363/P367
SGSP463/P467
SGSP563/P567

Normalized on resistance vs.

temperature Gate charge vs gate to source voltage
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temperature Capacitance variation
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SGSP363/P367
SGSP463/P467
SGSP563/P567

Derating curves

Source-drain diode forward

characteristics
GC-0150 GC-0143
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SGSP364/P365/P366
SGSP464/P465/P466

SGSPSGAPSESPSES  N_CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

Vpss Rpsion)| b

350V/400V 1Q | 6A

450V 1.5Q0 | 6A

TO-3

TO-220
SOT-93

SGSP364 | SGSP365 |SGSP366
SGSP464 | SGSP465 | SGSP466
SGSP564 [ SGSP565 |SGSP566

Vos
VDGR
Vas
Io

lom (e)
loLm ()

Ptot

Tstg

T,

Drain-source voltage (Vgg = 0)

Drain-gate voltage (Rgs =20K2)

Gate-source voltage

Drain current (continuous) Teee = 25°C
Tease = 100°C

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at  Teye=25"C
Derating factor

Storage temperature

Junction temperature

450V ’ 400V I 350V
450V 400V 350V
+20V
6A
4A
24A
24A
TO-220 SOT-93/TO-3
100W 125W
0.8W/°C 1W/°C

-55 to 150°C

150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 8

MECHANICAL DATA

Drain connected to tab

Drain connected to case

(sim. to TO-218) SOT-93 TO-3

9/85

Lst0

Dimensions in mm

Drain connected to tab
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SGSP364/P365/P366
SGSP464/P465/P466
SGSP564/P565/P566

THERMAL DATA | TO-220 | SOT-93 | T0-3

Rinjcase  Thermal resistance junction-case max ,1.25°C/W | 1°C/wW
T Maximum lead temperature for soldering purpose 275°C
ELECTRICAL CHARACTERISTICS (T...e = 25°C unless otherwise specified)

l Parameter Test conditions | Min. TTyp |Max | Unit |
OFF
V(BR) DSS Drain-source Ip= 250].1A VGS =0
breakdowin voltage for SGSP364/464/564 450 NV
for SGSP365/465/565 400 \%
for SGSP366/466/566 350 \Y
lpss Zero gate voltage Vps = Max. Rating 250 | pA
drain current (Vgs=0)
lsss  Gate-body leak. (Vps=0) | Vgs == 20V 100 | nA
ON*
Vas (th) Gate threshold Voltage Vps = Vas Ip = 250pA 2 4 \%
Vbs on)y  Drain source voltage Vgs =10V Ip =3A
for SGSP364/464/564 4.5 \%
for SGSP365/465/565 3|V
for SGSP366/466/566 3| V
Vas = 10V Ip = 6A
for SGSP364/464/564 10| V
for SGSP365/465/565 67| V
for SGSP366/466/566 67| V
Ip =3A Tcase = 100°C
VGS =10V
for SGSP364/464/564 9| V
for SGSP365/465/565 6| V
for SGSP366/466/566 6| V
Rbs on)  Static drain-source Ves 10V Ip =3A
on resistance for SGSP364/464/564 151 Q
for SGSP365/465/565 11 Q
for SGSP366/466/566 1] &
¢ Forward Vps =25V Ip =3A 3 mho
transconductance
DYNAMIC
Ciss Input capacitance Vps =25V f=1MHZ 780 | 1000 | pF
Coss Output capacitance Vgs =0 150 | 200 | pF
Crss Reverse transfer 100 | 130 | pF
capacitance
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SGSP364/P365/P366
SGSP464/P465/P466
SGSP564/P565/P566

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. |Max.| Unit
SWITCHING
tyn)  Turn-on delay time Vec = 250V V, =10V 30 ns
t, Rise time 30 ns
14 (off) Turn-off delay time Ib =3A R = 10Q 100 ns
te Fall time (see test circuit) 50 ns

SOURCE DRAIN DIODE

lsp Source drain current 6| A

lsom () source drain current 24| A
pulsed

Vsp Forward on voltage lsp =6A Vgs=0 1.2 V

ton Turn-on time lsp =6A Vgs=0 250 ns

ty Reverse recovery time di/dt = 25A/us 350 ns

* Pulsed: pulse duration < 300us, duty cycle < 2%.
(-) Pulse width limited bu safe operating area.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

+——
tylon) tr 5-6059 td(oft) tt
SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SGSP364/P365/P366

SGSP464/P465/P466
SGSP564/P565/P566
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms

L=100pH
Yo o

—
o—]
'o = == - oy —
o— | q?290 53 " Ycc vee
LA —_—
v
! (—-_-D- our
© Lecccm o
Pw i 5-6061

™
500
J. 5-6060/1
V, = 12V

Pulse width: adjusted to obtain specified Ipm, Veiamp = 0.75 V(gr) bss

= |

Skdl
&
3

GATE CHARGE TEST CIRCUIT

Ko
Vv, z20V:V,
1 220¥=V5pmax Joon e
o—t |
v
_o%
2200pF
JL &
——— 1
Pw
; J- 5-6915

PW adjusted to obtain required Vg

~-DIODE BODY-DRAIN t; MEASUREMENT

n
VARIAC
MAINS
INPUT

5-6916

NG723

Jedec test circuit
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SGSP364/P365/P366

SGSP464/P465/P466
SGSP564/P565/P566
. GC-0091
Safe operating areas Ib(A)
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) =N lHlls = 41-|ﬂ0us
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Output characteristics Output characteristics
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SGSP364/P365/P366
SGSP464/P465/P466
SGSP564/P565/P566

Rps(on)
(n)

1

09

08

07

06

05

9ts
(s)

10
9
8

Static drain-source on resistance

G-5570

Vo5 =10V
Tease =25°C

o + 2 3 & S5 6 7 8 9 10

Transconductance

(&)

G-5567

Vpg=25°C

Tcase=-55°C

25°C

AN

9 10

Ip(A)

VGs(th)
W)

25

Transfer characteristics

| | V / ! G-5565
1cas'e=-55'c—/7 7 “:.g
Vpg =25V
//
M
)74
Er4
2 3 4 S 6 7 Vg

Gate threshold voltage vs. temperature

-552/1

[TTTT 1
[ [os=Yeg ;
Ip=250uA

)

<75 -S0 -25 ] 25

S0 75 100 125 Ta5e(°C)
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SGSP364/P365/P366
SGSP464/P465/P466
SGSP564/P565/P566

Normalized on resistance vs. tem-

Normalized breakdown voltage vs.

perature s temperature ooss71
Rps(on) HE ViBrIDSS T [ ]
[ V65=0 |
VG 10V Ip=2504A P
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2 1"
'//
'/
/ A
15 4 1
4 »
/
P
4
1 09
.
Y
05 08
75 50 25 0 25 SO 75 100 125 TeaeelC) 75 -0 -5 0 25 S0 75 100 Tease("C)
Gate charge vs. gate-source voltage Derating curve
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. '
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0 10 20 30 %0 S0 Q(nC) 0 25 50 75 100 125 Teasel®0)

" c-124



SGSP364/P365/P366
SGSP464/P465/P466
SGSP564/P565/P566

Capacitance variation

G-5568
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Vps =25V
1600 1= 1MHz

Tease=25'C
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Source-drain diode forward charac-
teristics
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SGSP368/P369
SGSP468/P469
SGSP568/P569

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICf\TIONS Vpss Rosion)] 1o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500V 1.5 Q| BA
effect transistors.
550V 25 Q| bBA
ABSOLUTE MAXIMUM RATINGS TO-220 SGSP368 SGSP369
SOT-93 SGSP468 SGSP469
TO-3 SGSP568 SGSP569
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vber Drain-gate voltage (Rgs = 20 KQ) 550V 500V
Vgs Gate-source voltage 20V
Ib Drain current (continuous) T ., = 25°C 5A
Tease = 100°C 3.2A
Iom(®) Drain current (pulsed) 20A
IoLm (e) Drain inductive current, clamped 20A
TO-220 SOT-93 TO-3
Prot Total power dissipation at T, = 25°C 100w 1256W 1256W
Derating factor 0.8W/°C 1W/°C 1W/°C
Tsig Storage temperature -55 to 150°C
T, Max. operating junction temperature 160°C

(*) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 8

MECHANICAL DATA

Drain connected to tab

Drain connected to case

Dimensions in mm

Drain connected to tab

Lo
131 T
-

152 S0 w0
l =T —F
) M | -
o | X ¢
99| i 305 : i
. ' 4
}.: I 33 | P q !‘l
o ol
) o X ) o r )
i - Ly H b 11
— 2 1
| &) 1o

(sim. to TO-218) SOT-93

TO-3

9/85 C-126




SGSP368/P369
SGSP468/P469
SGSP568/P569

THERMAL DATA | TO-220 | SOT-93 | TO-3

Rihj-case Thermal resistance junction-case max | 1.25°C/W| 1°C/wW I 1°C/W
T, Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions I Min. | Typ. I Max.l Unit|
OFF
VgR) pss Drain-source lp = 250uA Vgg = O
breakdown voltage for SGSP368/P468/P568 550 \Y,
for SGSP369/P469/P569 500 Vv
lpss Zero gate voltage Vps = Max. Rating 250( wuwA
drain current (Vgg = 0)
IGSS Gate-body leakage VGS = 120V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS 'D = 250 ,llA 2 4 \"
voltage
Vps (on) Drain-source Vgs = 10V Ip=25A
voltage for SGSP368/P468/P568 6.25) V
for SGSP369/P469/P569 3.75| V
Rps (on) Static drain-source Vgs= 10V Ip=25A
on resistance for SGSP368/P468/P568 25| Q
for SGSP369/P469/P569 151 Q
Os Forward Vps = 26V Ip=25A 3 mho
transconductance
DYNAMIC
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps = 26V f= 1MHz 160 | 190| pF
Ciss Reverse transfer Vgs =0 80 [ 100 pF
capacitance
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SGSP368/P369
SGSP468/P469
SGSP568/P569

ELECTRICAL CHARACTERISTICS (continued)

Parameter J Test conditions Min. Typ.l Max.| Unit.
SWITCHING
td (on) Turn-on time VCC = 250V ID =25A 30 ns
t, Rise time Vi=10V R =10Q 15 ns
4 (off) 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=5A Vgs = 0 1.15] V
ton Turn-on time Ilsp=5A Vgs = 0 85 ns
t, Reverse recovery di/dt = 100A/us 320 ns
* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
90
Py

SC-0008

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

1
|
[ 10 %
|

—
tylon) tr  s-g0s9 td(oft) tt
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SGSP368/P369

SGSP468/P469
SGSP568/P569
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms
Velamp
L=100uH
Yo O——%—ﬂ ,
. |
o 3 - 'p_" l —=Vcc v
o——| i‘zgo fi% Vetamp cc

b © | O,
Pw s0n 5-6061
.L 5-6060/1

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

GATE CHARGE TEST CIRCUIT

Vee
47K
2v
[aan KA
—
T I 100nfF
V) 220V=Vopuax oon .J
O ' —{ [
—
il OVG
2200pF
J W
—r—r—
W
- 56915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT
VARIAC

"
MAINS
INPUT
c; out
¢ i
INL723
5.6916 ) -

Jedec test circuit

C-129



SGSP368/P369
SGSP468/P469
SGSP568/P569

(A}

(A GC-0208
Safe operating areas 0% —
1 1
’ Tease=25°C
4
2 < '10ps
10 ALt H
8 - 1
6 é\ 100ms —si> ;
. S
S by ]
, LY L\\A :
10220 NN (N
1 SAIER N
8 -/ SUT93/T03 :\\ ‘\ AN
6 /J A W }10ms|
4 N lhl.__J.
A
z DC
SGS P369/469/569 I
o1 SGS P368/468/568 |
: 2 4 6 8 2 4 68 2 L 68
1
10 100 Vos(V)
QOutput characteristics. Qutput characteristics.
GC-0209 h(A) GC-0210
Vgs=10V ///,sv vﬁs=1ov/ 8V
Tease=25°C / Tease=25°C
Y L
, /
Lsv !
¢ S5V
Y,
/ .
I L5V
L
Y
A/ I X"
2 4 6 8 Vps(V) 0 20 40 60 [
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SGSP368/P369
SGSP468/P469
SGSP568/P569

Transfer characteristics.

Static drain-source on resistance.
GC-0211 GC-0212
Ron(®) lp(A)
/ ]
Vgs=10V / 1
Tease=25°C ) Vps=25V /
18 Tease=25°C
2
0 /
16 /
4 ’ N
14 i A . /
/
4L
12 i
2
1
0 2 L 6 8 blA) 0 2 A 6 8 Vgs(V)
Transconductance. Source-drain diode forward characteristic.
GC-0213 GC-0214
(A)
9fs(S ko >
~
50 7
8 Tease=25°C
6 /
L— l
10 f
I i
/1 f
L
/[ : '
2 //
1
0 3 6 9 7 blA) 0 1 2 3 VgplV)
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SGSP368/P369
SGSP468/P469
SGSP568/P569

Source-drain diode forward voltage vs.
gate-source voltage.

C-0215
VSOV
1
12
1
S — 5
08 ] 15
:§\ 05
0.6 =
04 03]
0.2
0 5 10 VgsV)
Capacitances variation.
GC-0217
CipF) ' |
1500
Vgs=0V
Tease=25°C
f=1MHz
1
1000 \\
N Giss
500
COSS
Gos |
0 20 40 Vgs(V)

Gate charge vs. gate to source voltage.

GC-0216

VeslV
p=8A /;
’ pIl
Vgs=100V ////
Vps=200V
DS 7,
Vps=b00V 7
/ 74
8 W7
A
| Y, /4
77
4 //
0 % 28 42 56 an0)
Derating curve.
GC-0190
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75 \\
10-220 N T0-3/50T-93
N
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\\
5 N
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~
0 25 50 75 100 125 Teasel°O)
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SGSP381/P382

SGSP481/P482
N-CHANNEL POWER MOS TRANSISTORS T
HIGH SPEED SWITCHING APPLICATIONS Y] R |
DSS DS(ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 50V/60V 0.06Q0 | 24A
effect transistors.
ABSOLUTE MAXIMUM RATINGS TO-220 SGSP381 SGSP382
SOT-93 SGSP481 SGSP482
TO-3 SGSP581 SGSP582
Vbs Drain-source voltage (Vgg = 0) 60V 50V
Vbgr Drain-gate voltage (Rgg = 20 KQ) 60V 50V
Vgs Gate-source voltage +20V
Io Drain current (continuous) Tg,se = 25°C 24A
atT,ee = 100°C 15A
lom(®) Drain current (pulsed) 96A
loiwm () Drain inductive current, clamped 96A
TO-220 SOT-93 TO-3
Piot Total power dissipation at Tg,qe = 25°C 100W 125W 125W
Derating factor 0.8W/°C 1w/°C 1W/eC
Tstg Storage temperature -55 to 160°C
i Max. operating junction temperature 150°C

(*) Pulse width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab

(sim. to TO-218) SOT-93

D

Drain connected to case

Brmer, 7

20"

—

TO-3

C-133

[i7m

Tet0

ikt

Dimensions in mm

Drain connected to tab
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SGSP381/P382
SGSP481/P482
SGSP581/P582

THERMAL DATA | T0-220 |SOT-93/T0-3

Rih jcase Thermal resistance junction-case max l 1.25°C/W| 1°C/wW
T, Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. \ Typ. | Max.| Unit'
OFF
V(gr) pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SGSP381/P481/P581 60 \%
for SGSP382/P482/P582 50 \Y
Ipss 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 wn) Gate threshold Vps = Vgs Ip=250uA | 2 4 \
voltage
Vps on) Drain-source Vgs = 10V Ip = 12 A 0.8 V
- voltage Ip = 24 A 1.72] V
Tease = 100°C I = 12 A 1.60| V
Rps (on) Static drain-source Vgs= 10V Ip=12A 0.06] Q
on resistance
Ofs Forward Vps = 26V I =12 A 5 mho
transconductance
DYNAMIC
Ciss Input capacitance Vps = 25V f =1MHz 1100| 1400 pF
Coss Output capacitance Vgs = 0 600| 800 pF
rss Reverse transfer 300| 400 pF
capacitance
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SGSP381/P382

SGSP481/P482
SGSP581/P582
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions | Min. | Typ.| Max.| Unit. |
SWITCHING
4 (on) Turn-on time Vee =25V Ip=12A 20 ns
t, Rise time V,=10V R = 4.7Q 30 ns
4 (off) Turn-off delay time (see test circuit) 30 ns
t Fall time 20 ns
SOURCE DRAIN DIODE
Isp Source drain current 24 A
Ispm(®)  Source drain current 96 A
(pulsed)
Vsp Forward on voltage Isp =24 A Vgs=0 1.4 \
ton Turn-on time lsp = 24A Vgs=0 300 ns
t, Reverse recovery di/dt = 100 A/us 130 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms

w il
(]
1

Tw

wo—, = '
V; g; 2200
b e

—
tylon) tr 5-6059 td(ott) tf

SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SGSP381/P382
SGSP481/P482
SGSP581/P582

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
L=100uH
Yoo —pt
o— L l
lD = - —
0_3 22007133 Moar] €€ vee
W SN G —9
! L puT
o \
Pw i son $-6061
J. 5-6060/1
Vi = 12V

| S

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

GATE CHARGE TEST CIRCUIT

Vee

V) =20V=V,

GMAX w0on
o— @ —C E
i OVG
2200uf
i
——— 1
PW !
—— - $-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

n
VARIAC
/ L
MAINS
INPUT
O

ING723
‘&

")
INL723
5$-6916
Jedec test circuit

C-136




SGSP381/P382

SGSP481/P482
SGSP581/P582
GC-0182
Safe operating areas 'n(Aa)
6
4
2
100 o — - =
’ A}
6 §‘\\!\\‘
NS e e o b o bl et el ~
¢ %j.’:"_____.. S 3 100us
: N ~
2 A \“
T0-3/50T-93 aal \\ S
10 |.T0-220 NN I 1ms L]
8 ‘\‘\
6 S,
)
‘ BN 10ms |
AN
! N
SGS P382/482/582 Dd
SGS P381/481/581
1 1 2 4 6 8 10 2 4 6 8
Vps(V)
Output characteristics Output characteristics
b(A) GC-0183 GC-0184
| Vns=1°y v/ eV N ot oy Vgs=9V Tease=25°C
- -
Tease=25°C / // v
2 7 7 40
V74V
18 / / 30
/ / 6V v
12 // ’/ 20
/// y B —
6 /i sv ©
SV |
LV
0 05 1 15 2 Vgs(V) 0 6 2 18 U gy
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SGSP381/P382
SGSP481/P482
SGSP581/Po82

Static drain-source on resistance.

GC-0185

Ron@)

0054

Vgs=10V
Tease=25°C /

005 /

0046 /

0042 —

0038
10 20 30 40 lplA)

Transconductance.

9{;(5) GC-0187
Vps=25V

!
| Tease=-55°C

/

25°C

/
1/
/

0 10 20 30 L0 lp(A)

Transfer characteristics.

GC-0186

IolA)} T‘.s==-5-7 / 257
L0 / /
u Vps=25V / /
/4
20 //
10
i
P
0 4 6 8 Vgs(V)

Normalized gate threshold voltage vs. temp.

GC-0188/1

Vesith)
(norm
~
1 Vos=Ves
In=250pA
h
\\‘
1 N
09 N N
N
\\
\\
08 N N
07
-50 0 50 100

25 TaulO
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SGSP381/P382

SGSP481/P482
SGSP581/P582
Source-drain diode forward characteristics. Derating curves.
GC- GC-0190
IsplA! = 2 PpotW)
.
7/
30 B 125
Tease=150°C / Tease=25°C -
10 — 75 P
A To-220 | T0-3/507-93
1Nl N
5 ]
1 50
\\
B BN,
AN
~
1
0 1 2 3 VsalV) 0 25 50 75 100 125 TepeeloO)
Gate charge vs. gate to source voltage. Capacitances variation.
VeelV) GC-0191 CtoF) GC-0192
Gs! Nl
Tk \ |
=3LA Vps=20V
10 b vg;asv VA // \ Tease=25°C
Vpg=50V 1600 f=1MHz
Va4 Vps=0V
/ \ Ds=
8 /
27 \ \
1200
~
6 NS e
N
/ \L )
/ 800 [ AN
‘T \\ s g
]
— 1 |
/ 400 \\ =
2 / ] Crss
0 10 20 30 40 50 a(n0) 0 10 20 30 40 VpsIV)
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SGSP381/P382
SGSP481/P482
SGSP581/P582

Normalized breakdown voltage vs. temp.

GC-0193/1
Vigrioss]
1p=250pA .
1
P
//
Yy
1 v
'I
P
7
09
08— 55 0 50 100 150 Teasel®0)

on
(norm

05

Normalized on resistance vs. temperature.

GC-0194

[ ]

|

=124

Vgs=10V]

50

100

150 Teaeel®0)
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SGSP471/P472

N-CHANNEL POWER MOS TRANSISTORS susporl/parz
HIGH SPEED SWITCHING APPLIC{\TIONS VDSS RDS(ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 80V 0.05 Q) 30A
effect transistors.
100V 0.0750)| 30A
ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP471 SGSP472
TO-3 SGSP571 | SGSP572
Vps Drain-source voltage (Vgg = 0) 100V 80V
Vber Drain-gate voltage (Rgs = 20K£2) 100V 8o0v
Vas Gate-source voltage +20V
Io Drain current (continuous) Tease = 25°C 30A
Tease = 100°C 19A
Ipm (ey  Drain current (pulsed) 120A
DLM () Drain inductive current, clamped 120A
tot Total power dissipation at Te,ee = 256°C 150W
Derating factor 1.2W/°C
Tetg Storage temperature -55 to 150°C
i Junction temperature 150°C

() Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

D

Drain connected to case

39 5max

10

max

Dimension in mm

Drain connected to tab
5o™

152

07

RIS
XY

[NY3

coim

c-141

| |05

comp anl

{sim. to TO-218) SOT-93
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SGSP471/P472
SGSP571/P572

THERMAL DATA

Rth fcase
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

0.83

275

o
O,

C/W
C

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

capacitance

Parameter Test conditions Min.| Typ.|Max. |Unit
OFF
V(er)pss Drain-source b =250 pPA  Vgs =0
breakdown voltage for SGSP471/571 100 \"
for SGSP472/572 80 \%
Ipss Zero gate voltage Vps = Max. Rating 250 | pA
drain current (Vgg=0)
lgss Gate-body leakage Vgs ==* 20V 100 | nA
current (Vpg = 0)
ON*
Vgsn) Gate thresholdvoltage | Vpg =Vgs Ip =250 pA 2 4|V
Vps (on) Drain-source voltage Vgs =10V I =156A '
for SGSP472/572 075 V
for SGSP471/571 112 | V
VGS=1OV |D=30A
for SGSP472/572 160 V
for SGSP471/571 240| V
Tease = 100°C 15 = 15A
for SGSP472/572 1.50| V
for SGSP471/571 225 | V
Rps (on) Static drain-source Vgs =10V I =15A
on resistance for SGSP472/572 0.05| Q
for SGSP471/571 0.075| &
O Forward Vps =25V Ip = 16A 9 mho
transconductance
DYNAMIC
Ciss Input capacitance 1800 2200| pF
0ss Output capacitance Vps =25V f= 1MHz 650| 810| pF
Reverse transfer Vgs =0 300| 375| pF
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SGSP471/P472

SGSP571/P572
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ. [Max.|Unit.

SWITCHING

4 (on) Turn-on delay time Vbs =50V V, =10V 30 ns

t, Rise time Ib =156A R =4.7Q 60 ns

t4 (o) Turn-off delay time (see test circuit) 80 ns

4% Fall time 30 ns
SOURCE DRAIN DIODE

lsp Source drain current 30 A

Ispm () Source drain current 120 A

(pulsed)

Vsp Forward on voltage lsp = 30A Vgs =0 135 V

ton Turn-on time lsp = 30A Vgs =0 500 ns

t Reverse recovery time |di/dt = 100A/us 1000 ns

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

SWITCHING TIMES RESISTIVE LOAD

Test circuit ’ ’ Waveforms
R
Py
vy O——4 -
v 2200 |33 Ve
™ na pF
D.U.T.
+——
X * tylon) tr 5-6059 td(ott) 1t
SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SGSP471/P472
SGSP571/P572

CLAMPED INDUCTIVE LOAD

Test circuit

L=100pH
Yoo

°—~=L.

-
clam:r cc

nw

wlF
l_J

2200

vC_I‘L i g% g
= 12v

S-6060/1

Yee

Waveforms

VD—.

| SO,

$-6061

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

GATE CHARGE TEST CIRCUIT

K

¥y 220V= Vg 0y
0 i
2200pF
J L
——r—
PW

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t,, MEASUREMENT

mn
MAINS
INPUT
5-6916 1

VARIAC

son
1N4723

INGL723

Jedec test circuit

o'

$-6915
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SGSP471/P472
SGSP571/P572

Safe operating areas

GC-0164

Output characteristics

GC-0165

biA) = blA)

. = 1ov / B | —
. Tease=25°C Tease=25°C -

t,=300ps 75V

40 7
2
i e )/
100 s .
=0 // v
6 N 30 —
LA ) 100,
‘= = / // 65V
v N AN /
’ NN (N 1ms 2 L 6V
Al N

1 \“ : // 55V
6 10ms

- sv
‘ N 10 7

100ms
2 // Vgs=4 5V
lses pu71/s7t HHHIN o '

. SGS P472/572{-4]

[ L R A ) 0 1 2 3 4 Vps(v)
Output characteristics Static drain-source on resistance
Roslo ﬁr-oigu_/_‘ Roslo GC-0168

0048 Tease=25C 0048 Toee=25°C
Ves=10V Vgs=10V
0044 0.044)
4 //
0.040 / 0.040 L
0036 — 0.036
10 20 30 40 LA 10 20 30 40 (A
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SGSP471/P472
SGSP571/P572

GC-0169

Transfer characteristics Transconductance
GC-0167
blA) ‘ / 91s(S)
Tease=-55°C— / Vps=25V
40 T2 - 3
Tease=125°C /' ——~

/ .
Vps=25V / / / N

30 / / Tease=-55°
/ 2 T

/ Tease=25°C

20 16

L
/A/ 2 I/ P Tease=125°
[/
10 8 4
Wi .
/)

0 12 3 &4 5 6 1T 8 9 VgV 0 10 20 30 40 biA)
Normalized on resistance vs. Normalized breakdown voltage vs.
temperature scoorto temperature Ge-om1

Riont Vierioss
(norm |
v
2 4
// " v
P!
Vgs=10V] /
=15A 4 »
15 g
1
/| P
/ A =250uA
1 V=0V
- 09
-
05
- o) 08
50 0 50 100 150 Tasel°O 50 0 50 100 150 Teeel®O)
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SGSP471/P472
SGSPS71/Po72

Normalized thereshold voltage vs. temp

Capacitance variation

GC-0172/1 6-5475
Vasith) 4
(norm N (ph) ‘
1" N Tease=25°G
N 2600 =1MHz
\\ \ VGS:OV
N s \S
N =250 \ \ Giss
1 1800 \
|\
AN
N 1200
b LN
09 N, <
N \ N Coss
600 AN
Cr.
08
-50 0 50 100 150 Teagel®0) 0 10 20 30 40 Vpg (V)
Gate charge vs. gate-source voltage Derating curve
6-5:76 . o
"] tot (W)
Ves V=20V /
v) 0s
sov +
10 8oV £ / 7 150
// /
8 / /’ Ip=45A 20
4 Tease=25"C |~
6 I 90
“ 60
z E)
N
0 20 0 60 80 Q(nc) 0 25 50 75 100 125 Teasel®O

c-147



SGSP471/P472
SGSP571/P572

Source-drain diode forward voltage vs.

Source-drain diode forward
gate-source voltage

characteristics wom e
Isg(A)] I Vsp(mV)
| N kp=30A
50 -y
/,
. poov 800 ~
.T“"=150 5 Thase= \\
—1 // \ ™~ 1sp=20A
\ —
10 600
y A \
I
S [ N
400
=10
Vgs=0V ~ so=104
T s 1 15 2 VsplV) 5 10 15 VgsiV)
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N-CHANNEL POWER MOS TRANSISTORS

~

SGSP473/P573
SGSP477/P5T7

HIGH SPEED SWITCHING APPLICATIONS Vv R |
DSS DS(ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 200V 0.17Q | 20A
effect transistors.
250V 0.2200| 20A
ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP473 SGSP477
TO-3 . SGSP573 SGSP577
Vps Drain-source voltage (Vgg = 0) 250V l 200V
Vpgr Drain-gate voltage (Rgg = 20 KQ) 250V 200V
Vas Gate-source voltage *ta0v
Ip Drain current (continuous) T, = 25°C 20A
atTg,ee = 100°C 13A
Ipm(®) Drain current (pulsed) 80A
loum (®) Drain inductive current, clamped 80A
Piot Total power dissipation at T, = 25°C 150w
Derating factor 1.2W/°C
Tstg Storage temperature -55 to 150°C
) Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 2

MECHANICAL DATA

Drain connected to case

2627 . 7™ 17
09 | sl N
[l
B
=4
3 gl Is o
a8 T b
] :
b
; Bk
A\
\ 40-409 jc»nm
TO-3

C-149

Dimension in mm

Drain connected to tab

1

207 [

[EA)

$

o7
T

()]

)

0'lE
I
L TIT

52
1
o
'1
i

G—
D
S

v
roll

1

.

1"

(=3
n

25

c-omp et

(sim. to TO-218) SOT-93
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SGSP473/P573
- SBSPATI/P5TI

THERMAL DATA

Reh j-case Thermal resistance junction-case max. 0.84 °C/W
T Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions |Min. |Typ. |Max.| Unit |
OFF
Vigr) pss Drain-source Ip = 260 uA Vgg = 0
breakdown voltage for SGSP473/P573 250 \)
for SGSP477/P577 200 \Y
Ipss Zero gate voltage Vps = Max. Rating 250 pA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Ves @n) Gate threshold Vbs = Vas Ip = 260 uA 2 4|1 Vv
voltage
Vps (ony Drain-source Vgs = 10V I = 10A
voltage for SGSP473/P573 2.2V
for SGSP477/P577 1.7 V
Vgs = 10V I =20A
for SGSP473/P573 . 47| V
for SGSP477/P577 3.6/ V
Vgs =10V I p = 10A
T, = 100°C
for SGSP473/P573 4.4 V
for SGSP477/P577 3.4 V
Rps on)  Static drain-source Vgs = 10V I =10A
on resistance for SGSP473/P573 0.22] O
for SGSP477/P577 0.17] Q
Jis Forward Vps = 25V Ip=10A 8 mho
transconductance
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SGSP473/P573
- SGSPATI/P5TI

ELECTRICAL CHARACTERISTICS (continued)

lr Parameter Test conditions l Min. | Typ. |Max. Unit.
DYNAMIC
Ciss Input capacitance 1900|2200 pF
Coss Output capacitance Vps = 256V f = 1 MHz 450( 550| pF
Crss Reverse transfer Vgs = 0 220| 260; pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 75V Ip = 10A 30 ns
t, Rise time V; = 10V R, =4.7Q 25 ns
t4 (off) 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)
Vsp Forward on voltage Isp = 20A  Vgg =0 1.3 \
ton Turn-on time Isp = 18A  Vgg =0 300 ns
t, Reverse recovery di/dt = 100A/uS 300 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
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SGSP473/P5173
* SGSP471/P511

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

e
tylon) tr 5-6059 td(ott) tt

SC-0008
Pulse width < 100 us

Duty cycle < 2%

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
vclamp
L=100uH Vo _.
o O- Pt
l |
1 = -
D -V
2200 (33 Veame| €€
pF pF P
v
Cﬂ.
o | U
i s-s081
S-6060/1

Vv, = 12V
Pulse width: adjusted to obtain specified lpm, Veiamp = 0.75 V(gR) pss
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SGSP473/P573
- SGSP4TI/P5TI

GATE CHARGE TEST CIRCUIT

Yee
40
n2v
- : Ko -
T 100nF
¥, 220¥=Vgpax Toon -
o ' |
v,
2200pF
J e A
—_—— 7
W '
- -+ 56915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

1R}

VARIAC
v

0N

ING723 c) ouT

i(t)
ING723
s-e916 .

MAINS
INPUT

Jedec test circuit

C-153



SGSP473/P573
- SGSPATI/PSTI

GC-0063/1
) Ip(A) — .
Safe operating areas = —_
T ~ 110 1
N
50 \>§\ |
30 X N > N—1
< N N N
\\ N N
\\ \ N |00)15
lo N &\ \‘ T
~ - i -
N Ims
VTN
I
Tc=25°C NI Ny
NN | Tlioms
| N Ny liooms
N h § i
Il
05 De
03 SGS P477-P577—#
SGSP473-P573—1
ol
I 3 5 10 30 50 100 300 500 Vpg(V)
Output characteristics Output characteristics
[D(A GC-006! |D ) GC-0062
| 1oV /
| v
Te=25°C Vgs=! 6V
32 — 32 “
/ v
ev Te=25°C
24 % 2a tp=BOysec
Z l
/ sy I 5v
16
— 16
|
e [
a ; Al
| av Vos =4V
|
o [ I o
o 1 2 3 4 Vps(V) o 10 20 30 40 Vps(V)
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SGSP473/P573

SGSP477/PST1

Static drain-source on resistance

RDS("\ GC-0064
04
Tc=25°C
03
Yy
Vgs=10V /
02
|~ ves =20v
/ ,/ .
=]
ol — ==
o
o 20 40 60 80 Ip(A)
A .
Transconductance
GC-0066
Gy (S)
Tce=-55°C
20
/,

/ Tc=25°C
/ Te=125°C

\ I/// Vpg =25V

0 8 16 24 32 Ip(A)

Transfer characteristics

Ip(A) I/ 9e-00
Te=-55°C ﬁ' /
32 Te=25°C —7
|
Te=125°C ’I
Vos *25V I//
24
16
" /)
V
o
o 2 4 6 8 Ves(V)

Normalized breakdown voltage vs.

temperature
VDSS GC-0067/1
norm
(]
15 ”
105 /,/
’/
L
L
095 =
Ip=250pA
085
-40 0 40 80 120

Te(°C)
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SGSP473/P573
* SGSP471/PST1

Normalized gate treshold voltage vs. Normalized on resistance vs.
temperature temperature
v, GC-0068/1 R,
GS(Th) nor?“N
norm (V) \‘ (2)
103 Vbs =VGs 2 Ip =20A y
Ip=250pA Vgg =IOV /

085 \\ | /,/
\ ]
N L
075 05
06 0
-40 () 40 80 120 Te(°C) -40 (o] 40 80 120 Te(°C)
Source-drain diode forward Derating curve
characteristics
s 6¢-0070 _ ProT Gc-0071
(n P (W)
y -
50 y 4 150
y
é4
/// 120
Te=150° =050
o esis0°c /] /Tc 25°C ©
7
s 11 60
Vs =0V
30
[ o
o 04 a8 12 16 Vps (V) o 25 50 v5 100 125 Tel°C)
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SGSP473/P573
- SGSPATI/PSTI

Gate charge vs gate to source voltage

GC-

072

Ves T
(A%
14 Ip=22 A Y
Te=25°C /
Vpg® 40V v
100V "/
10 160V A
e
o
6 P
pAY.04
/I
0 20 40 60 80 Q(nc)

Capacitance variation

pF 6C-0073
T —— Ciss
1600
Vgs =0V
f= 1 MHz
\ Te=25°C
1200 \
\\
\\ Coss
40
Crss
[o] 10 20 30 40

Vps(v)
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SGSP474/P475/P416
SGSP574/P575/P576

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rpsiom| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350V/400V | 0.55Q | 12A

effect transistors.

450V 0.7 Q| 12A
ABSOLUTE MAXIMUM RATINGS SOT-93 | SGSP474 | SGSP475 | SGSP476
TO-3 SGSP574 | SGSP575 | SGSP576
Vps Drain-source voltage (Vgg = 0) 450V ‘ 400V ’ 350V
Vogr Drain-gate voltage (Rgg = 20 KQ) 450V 400V 350V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T.,ee = 25°C 12A
Tease = 100°C 7.6A
Ipm(®) Drain current (pulsed) 48A
lom (o) Drain inductive current, clamped 48A
Piot Total power dissipation atTg,,, = 25°C 150W
Derating factor ) 1.2wW/°C
Tstg Storage temperature -55 to 150°C
Ti Junction temperature 150°C
(®) Pulse width iimited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA Q Dimension in mm
Drain connected to case Drain connected to tab
265 ‘ —_ 152 50
el
1 R it
& i 5 - r ? \ g
]
S
: |
o 1‘:"_._.1 L | .9_§
1 c-omp 251 -
TO-3 (sim. to TO-218) SOT-93
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SGSP474/P415/P4T6

SGSP574/P575/P5176
THERMAL DATA
Rih j-case Thermal resistance junction-case max. | 0.83 °C/wW
T, Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
[ Parameter Test conditions lMin. |Typ. I Max{ UnitJ
OFF
Vgr pss Drain-source Ip = 260uA Vgg =0
breakdown voltage for SGSP474/574 450 \%
for SGSP475/575 400 \%
for SGSP476/576 350 \
Ibss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0)
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold volt VDS = VGS ID = 250/.[ A 2 4 \%
Vps (on) Drain-source voltage Vgs = 10V Ip = 6A
for SGSP474/574 4.2 V
for SGSP475/575/476/576 33| V
Ip = 12A
for SGSP474/574 93| V
for SGSP475/575/476/576 71 Vv
Tease = 100°C Iy = 6A
for SGSP474/574 84| V
for SGSP475/575/476/576 66| V
Rps on) Static drain-source Vgs = 10V Iy =6A
on resistance for SGSP474/574 0.70( Q
for SGSP475/575/476/576 055| Q
Os Forward Vps = 256V Ip =6A 6 mho
transconductance
DYNAMIC
Ciss Input capacitance Vpg =25V f=1MHz 1600( 2100 pF
Coss Output capacitance Vgs =0 300 | 390 | pF
Crss Reverse transfer 200 | 260 | pF
capacitance
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SGSP474/P475/PAT76
SGSP574/P575/P576

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min.l Typ.| Max.l Unit.—|
SWITCHING .
t4 (on) Turn-on delay time Ve = 100V V; = 10V 20 ns
t, Rise time Ip = 6A R, =4.7Q 25 ns
4 (off) Turn-off delay time 70 ns
t Fall time (see test circuit) 20 ns
SOURCE DRAIN DIODE
Isp Source drain current 12 A
Ispm(®)  Source drain current 48 A
(pulsed)
Vsp Forward on voltage Isp = 12A  Vgg =0 1.2 \Y
ton Turn-on time lsp = 12A Vgg =0 700 ns
t, Reverse recovery di/dt = 25A/us 800 ns
* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width inited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
90%
R .
P : !
I__V_I] Vo = == T gy _
J—Uv 2200 [3.3 Tvcc |
! pF | pF Lo
DUT. b
- 10 %
470 [

5-8278

Pulse width < 100 us
Duty cycle < 2%

$-6059

—_,—
td(oft) U
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SGSP474/P475/P476

SGSP574/P575/P5176
CLAMPED INDUCTIVE LOAD
Test circuit Waveforms
i vClﬂmP
L=00puH
Vo O———4—>§

100—3 L J.F.%l |

Ti‘zgo-ﬁ

O ‘ .
w 50N S-6061
.E 5-6060/1

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

GATE CHARGE TEST CIRCUIT

o'%

PW
$-6915

PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

mn
VARIAC
/ L
MAINS
INPUT o0
1NLT
73 out
L_g :

")

ING723
S-6916

Jedec test circuit
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SGSP474/P475/PAT6

SGSP574/P575/P576
\ 6C-0123
Safe operating areas ‘D“}' i
6 1
. = g s
e RO NHH
Mol N N s\
V4 \
2 O P T S ke 10w |
0 QQG’\"Q \~ \| [N : '100].|§
8 T n N N T
6 .4 AN MY 11Y{Ims ]
N
. Sl ]
N ;‘ll [
) N \i 10ms
N
QC. 'P 100ms
1 -
8 ] |
‘ Gt
4
SGS PL76/576
2 SGS P475/575
SGS P474/5T4
0.1
1 2 4 6 8 10 2 4 6 8 100 2 4L 6 8 VDS(V)
Output characteristics Output characteristics
GC-0124 GC-0125
oAl Vgs=10V // N5 '“‘: ’vﬁsﬂov o
4 y
,/ / 4.5V l/
8 4 16
//7,/ “ ’ 55V

// Lv
A 8 ', L5V]
/ Tease=25°C
Ry — / tp=80ps 4 LV
2 Tease=25°C
tp=80ps
0 1 2 3 b Vps(V) 0 10 20 30 40 S0 60 70 80 90 VpstV)

C-162



SGSP474/P475/P476
SGSP574/P575/P5176

Static drain-source on resistance

aC-0126

Transfer characteristics

-7
Ronl2) blA)
l T“"=-55°C
18
16 -
07 /// Tease=125°C
1%
06
Vgs=10V 2
Tease=25°C
05 10
/ Vps=25V
8
0.4 /
/ 6
03 [
4L
02 /|
2 /
A
s 1 15 20 25 30 35 kA 0 1 2 3 & 5 6 7 8 9 VgV
T d Normalized breakdown voltage vs.
ransconductance temperature
GC-0128 -0129/1
9slS) Vigrioss
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SGSP474/P475/P4T6

SGSP574/P575/P576
Normalized gate thereshold voltage vs. Gate charge vs. gate-source voltage
temperature
GC-0130/1 G-5459
Vesith Ves
{norm.) (V)
14
10 /
13 Iy =18A /
12 N Vps=Vas ) // L/
h=250pA 8 v
[Vps =80V
1 N 200V
_ 1/ 320V
1 6 7
N I//
09 ™S
™ 4
08 \\
07 ™ 2 /
" /
-50 0 50 100 150 Teeel®O 20 40 60 80 100 Q (nC)
Normalized on resistance vs.
temperature Capacitance variation
Ron C-0131/1 c G-5460
(norm ) (pF) \
/ \
1 N C
b=6A |- N~
2 Vgs=10
74 1
Ry
15 1000 Teage =25°C
V4 800
V \\
600 \
1 \\ Coss
400 N
e —
5 200 Crss =
-50 0 50 100 50 Te0 0 5 10 15 20 25 30 35 40 Vpg(V)
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SGSP474/P475/P416

SGSP574/P575/P516
Derating curves Source-drain diode forward
characteristics
Pt (W) o IsplA) £
>
50 -
150 /’ 1]
/
120
150°C / 25°C
90 10 A
J1
I
60 5
- /l |
1
0 25 50 75 100 125 Teasel®Q) 1 2 3 VsplV)

C-165



SGSP478/P419
SGSP578/P579

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

: i Vbss Rosion| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500V 0.70Q | 10A
effect transistors.
550V 1.00Q | 10A
ABSOLUTE MAXIMUM RATINGS  soT-93 SGSP478 SGSP479
TO-3 SGSP578 SGSP579
Vbs Drain-source voltage (Vgg = 0) 550V ’ 500V
Vber Drain-gate voltage (Rgg = 20 KQ) 550V 500V
Vas Gate-source voltage ta0v
Ip Drain current (continuous) T ,s, = 25°C 10A
case = 100°C 6.3A
Iom(®) Drain current (pulsed) 40A
lowm (#) Drain inductive current, clamped 40A
Piot Total dissipation at Tease = 25°C 150W
Derating factor 1.2wW/°C
Tstg Storage temperature -55 to 160°C
T; Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 3

G
MECHANICAL DATA S
Drain connected to case
262 7™ N7
09 | iiod I
' I
! o
§ i G SV . |
Bo e z%
2 .
40-409 Y com
TO-3
9/85 C-166

Dimension in mm

Drain connected to tab
152 5o
a

20™]

0y
| SRS I
-

031

0z
©
i
4 1T
1

[X%3

Celn]

el ! los

n conn 2501

(sim. to TO-218) SOT-93




SGSP478/P419

SGSP578/P579
THERMAL DATA
Rinjcase ~ Thermal resistance junction-case max. 084°C/W
T Maximum lead temperature for soldering purpose 275 °C

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

L Parameter Test conditions | Min. | Typ. Wax. Unit |
OFF
Vgr) pss Drain-source Ip = 250 uA Vgg = O
breakdown voltage for SGSP478/P578 550 \%)
for SGSP479/P579 500 \Y
Ipss Zero gate voltage Vps = Max. Rating 250( uwA
drain current (Vgg = 0)
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vgs ) Gate threshold Vps = Vgs Ip = 250uAl 2 4| VvV
voltage
Vps (on) Drain-source Vgs = 10V Ilp = BA )
voltage for SGSP478/P578 5 \%
for SGSP479/P579 3.5 \%
Rps (on) Static drain-source Vgs= 10V I =56A
on resistance for SGSP478/P578 1.0 Q
for SGSP479/P579 0.7 O
Ois Forward Vps = 25V Ib=5A 5 mho
transconductance
DYNAMIC -
Ciss Input capacitance 1600| 1900| pF
Coss Output capacitance Vps = 26V f= 1 MHz 230( 280 pF
Ciss Reverse transfer Vgs =0 140| 170] pF
capacitance
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SGSP478/P479
SGSP578/P579

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max. Unit.]
SWITCHING
4 (on) Turn-on time Vee = 250VIp=5A 25 ns
t, Rise time V,= 10V R, =10Q 30 ns
4 (off) 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 Ilsp= 10 A Vgg=0 1.15( V
ton Turn-on time lsp=10A Vg=0 75 ns
- Reverse recovery dl/dt = 100 Alus 500 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
Py
= —r—
I I [v, 2200 33 ’vcc
pF
B
SC-0008 tylon) tr 5-6059 td(ott) tt

Pulse width < 100 us
Duty cycle <2%
V=10V
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* . SGSPA78/P419
* SGSP578/P579

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
Velamp
L=00'.|H
Yo +—Pt
1 © L
° oo T TVec
ileoo ;SJ% Vetamp

S T
$-6061
5-6060/1
=12V

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

GATE CHARGE TEST CIRCUIT

K
Vv, 220V:=V,
‘GMAX 1000
— 1 N L ow
— 1]
o'
- $-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t, MEASUREMENT
s0n

n
MAINS
INPUT

7
1NL723 c) ouT
g (1)
" INe723

5-6916

Jedec test circuit

C-169



SGSP478/P479
SGSP578/P579

(A}

i InlA) Soot
Safe operating areas plAl, T
6 100us
. s H
4 p Y Y “ : H
2 A < M ‘\ < | H
A I N N\ L !
A2 N
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2 AN \\u
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. \‘ 100ms]
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Output characteristics. Output characteristics.
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Tease=25°C o / Toaees25°C
F /
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A L
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L/ TSV I
4 4
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4 8 12 16 VpsiV) o 0 40 60 80 yv)
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SGSP478/P419
SGSP578/P579

Static drain-source on resistance. Transfer characteristic.

GC-0222 y
Ronm) |D(A] GC-0223
18 |
|
s Va1V 1 ]
Tease=25°C 1 || vos=25v
Tepee=25°C
o ]
12
vl /
1 4 0 /
//
ettt | 8
6 /
05
4
/
2
Yy
0 S 10 15 Io(A) 0 1 2 3 L 5 6 7 8 9 VgslV)
Transconductance. Source-drain diode forward voltage.
GC-0224 (-0225
grslS IsplA)
50 7
;
0 / Teape=25°C

=
\\
3
R
™.

0 4 8 12 16 20 iblA) 0 04 0.8 12 16 2 24 VsplV)
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SGSP478/P479
SGSP578/P579

Source-drain diode forward voltage vs.
gate to source voltage.

GC-0226

Gate charge vs. gate to source voltage.

GC-0227

Vgp(mV) Ves(V) | | v,
£ /
Vps=100V //’
DS=
Tease=25°C 10 Vpe=250V ,//
1 Vps=b00V va
4
09 ~J 1sp=10A 8 //r ’/
08 ==~ j///
\\ SA A//
NC 6 i
07 d Ip=15A L
N 2A Tease=25°C
4
06 /
05 2
0.4
0 2 4 6 8 10 2 % VgV 0 20 40 60 80 100 Q0
Capacitances variation. Derating curve.
CtnF) ot-oz%a Prot W) GC-0110
3 i
150
, \ T 120
\ .
B clss 90
!
1 | 60
\ | 30
‘\ Coss i ;
Crss i t
0 20 40 60 Vpg(V) 0 25 50 75 100 125 Teasel®O
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SGSPA491/P492

SGSP591/P592
N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rpsion)| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V 0.050Q)| 40A
effect transistors.
60V 0.0330| 40A
ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP491 SGSP492
TO-3 SGSP591 SGSP592
Vbs Drain-source voltage (Vgg = 0) 60V l 50V
Vber Drain-gate voltage (Rgg = 20 KQ) 60V 50V
Vgs Gate-source voltage t20v
Ib Drain current (continuous) Tg,se = 25°C 40A
atTg,ee = 100°C 25A
Iom(®) Drain current (pulsed) 120A
lom (@) Drain inductive current, clamped 120A
Piot Total dissipation at Tg,qe = 25°C 150W
Derating factor 1.2W/°C
Tstg Storage temperature -565 to 150°C
T; Max. operating junction temperature 150°C

() Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM §

G
MECHANICAL DATA 3 Dimension in mm
Drain connected to case Drain connected to tabm
152 507"
2 7™ 07 2077
109 i 1
5 i e
| 1 e s ({J 52 %
H S | o -H
b _@s:%ﬁ; ; 29k 1
@ G m
@ sD |
1 } |
40-409 oz Wl o | ng,
no | ., il
TO-3 (sim. to TO-218) SOT-93
C-173 9/85



SGSP491/P492
SGSP591/P592

THERMAL DATA

Rth j-case Thermal resistance junction-case max. l 0.83°C/W
T, Maximum lead temperature for soldering purpose 275 °C

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

Parameter Test conditions | Min.J Typ. |Max. | Unit |
OFF
V(8r) pss Drain-source Ip = 260 uA Vgg = OV
breakdown voltage for SGSP491/P591 60 \Y,
for SGSP492/P592 50 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0)
lgss Gate-body leakage Vg = *20V 100| nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip = 250 uA 2 4| Vv
voltage
Vps (on) Drain-source Vgs = 10V I = 20A
voltage for SGSP491-P591 1 Vv
for SGSP492/P592 0.66| V
Vgs = 10V Ip = 40 A
for SGSP491-P591 2.2 \Y
for SGSP492-P592 1.6 \
Vgs = 10V Ip = 20 A
Tease = 100°C
for SGSP491-P591 2 \"
for SGSP492-P592 1.33 V
Rps (on) Static drain-source Vgs= 10V Ip = 20 A
on resistance for SGSP491-591 50 | mQ
for SGSP492-P592 33| mQ
Ot Forward Vps = 25V Ip = 20 A 10 mho
transconductance
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SGSP491/P492
SGSP591/P592

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.| Max.l Unit.
DYNAMIC
Ciss Input capacitance 1900 |2500| pF
Coss Output capacitance Vps =25V f =1 MHz 1200 pF
- Reverse transfer Vps = 600 pF
capacitance
SWITCHING
4 (on) Turn-on time Vee = 30V Ip = 20A 35 ns
t, Rise time V,=10V R, =4.7Q 40 ns
4 (off) Turn-off delay time (see test circuit) 60 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current 40 A
Ispm(®)  Source drain current 120 A
(pulsed)
Vgp Forward on voltage lsp=40A Vgg=0 1.4 \
ton Turn-on time lsp=40A Vgs=0 200 ns
t, Reverse recovery di/dt = 100 A/uS 120 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
90°

Pulse width < 100 us
Duty cycle < 2%

, =10V

SC-0008

tglon) tr

td(ott) tf

$-6059

C-175




SGSP491/P492
SGSP591/P592

CLAMPED INDUCTIVE LOAD

Test circuit

L=100pH
Yoo ,
Ip } L -L l —LVC c
o— | -Ezgo 3 Vetarp]
WL Nour

S-6060/1

V, = 12V
Pulse width: adjusted to obtain specified lpm

GATE CHARGE TEST CIRCUIT

Waveforms

| .

S-6061

cC

KO

PW
PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

n
MAINS
INPUT
5-6916 1

VARIAC

s0a
IN4723

INL723

Jedec test circuit

o'

$-6915
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SGSP491/P492
SGSP391/P592

Ip(A) 50

Safe operating areas blA), 6C-0098
3
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100 ® p. RIT '\"_‘-'-‘ *3 1},15
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SGSP491/P492
SGSP591/P592

Static drain-source on resistance Transfer characteristics
Ros (ol -0t BlA) I l l w2
L Tease=25°C —-w
e ssocfH 1/
125°C
30
Vps=25V
0028}—- s
L 1/
Vgs=10V
0027 20
.
L /
0026 ]
10
77
0025 P/
4
1 20 30 w0 50 i) L L VestV)
Transconductance Normalized gate treshold voltage vs.
temperature
9"(5 GC-0103 Vﬁslm) (-0104/1
(norm ),
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2 1
Vgs=25V Ip=250uA
DS \
<
Teme=-55°C
18 I 1
_ I
T N
/ / 25°C AN
7 /’ - resec 09
7
6 08
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SGSP491/P492
SGSP591/P592

Normalized on resistance vs.

Normalized breakdown voltage vs.

temperature temperature
GCans__ GC-0108/1
Vigrioss
(norm ) /
/r
13 11
4
=250pA
12 ‘/ b ’ //
11 105 ,/
1 /
b=20A
09
Vgs=10V !
08 A
// //
0.7 095 -
06
09
-50 0 50 100 150 Tepsal®O) -50 0 50 100 150 Teagel®O)
Gate charge vs. gate to source voltage . e
9 9 9 Capacitance variation
Ves(V) l 4 S R \ l | 0108
Vps=20V / / 2700 FI—Y
10 Vps=35V y +—7 \ Vgs=0V
Vps=50V 1 2400 f=1MHz —
/ \ \ Toage=25°C
8 2100 <
P
y 1800 ~
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1500 \ \
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j e
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SGSP491/P492
SGSP591/P592

Source-drain diode forward
characteristics

GC-0109

Derating curves

splA) 1z Proy(W)
s
50
// 150
2 Tease=150°C // Tease=25°C Vgs=0 20 !
0 T 90
T
I
: I
, 60
2 / 30

0 04 08 12 16 2 24 28 VgylV)

125

Teasel°0)
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SEF120
SEF121
SEF122

N-CHANNEL POWER MOS TRANSISTORS SEFIZ3

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps on | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 1T00V/60V 0.3 Q0 8A

effect transistors.
100v/60V | 0.4 Q 7A

ABSOLUTE MAXIMUM RATINGS SEF120‘SEF121‘SEF122 SEF123

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V | 60V

Vber Drain-gate voltage (Rgs = 20 KQ) 100V ° 60V 100V = 60V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T ;e = 25°C 8A 8A 7A 7A
at Tgue = 100°C 5A 5A aA 4A

Iom(®) Drain current (pulsed) 32A 32A 28A 28A

Ipm(®) Drain inductive current, clamped 32A 32A 28A 28A

Piot Total power dissipation at T ,s, = 25°C 40w

Derating factor 0.32w/°C
Tetg Storage temperature -55 to 150°C
T‘- Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

@

MECHANICAL DATA

S Dimensions in mm

Drain connected to case

395m
300
—
i
\‘@.0
T
o
a2
|
10

40-409 con

TO-3
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SEF120
SEF121
SEF122
SEF123

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 3.12°C/W
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions l Min. I Typ. | Max.| Unit I
OFF
Ver oss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF120/SEF122 100 \%
for SEF121/SEF123 60 Y,
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tcase = 25°C
" Vpg = Max. Rating X0.8 1000{ wuA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 /IA 2 4 \%)
voltage
I (on) On-state drain Vbs > Ib (on) XRbs (on) max
current Vgs =10V
for SEF120/SEF121 8 A
for SEF122/SEF123 7 A
Rps (on) Static drain-source Vgs = 10V Ip =1A
on resistance for SEF120/SEF121 0.2 03| Q
for SEF122/SEF123 02| 04| Q
Its Forward VDS > ID fon) XRDS (on) max 1.5 3.7 mho
transconductance Ib = 4A
DYNAMIC
Ciss Input capacitance 375 | 480| pF
Coss Output capacitance Vps =25V f =1 MHz 180 | 230| pF
Crss Reverse transfer Vgs = O 90| 110| pF
capacitance '
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SEF120
SEF121
SEF122
SEF123

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.| Max.| Unit. |
SWITCHING
tan  Turn-on delay time Vee = 0.5 Vigipss 40| ns
t, Rise time Ib=4A 70| ns
4 (off) Turn-off delay time Rgs = 50 Q R; = 50Q 100| ns
t Fall time (see test circuit) 70| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF120/SEF121 8 A
for SEF122/SEF123 7 A
Ispm(®)  Source drain current | for SEF120/SEF121 32 A
(pulsed) for SEF122/SEF123 28 A
Vsp Forward on voltage for SEF120/SEF121 25 \
|SD =8 A VGS =0
for SEF122/SEF123
Isp=7A Vgs = O 2.3 \%
t,, Reverse recovery lsp=8A T = 150°C 280 ns
time di/dt = 100 Alus
Q. Reverse recovered 1.6 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(®) Pulse width limited by safe operating area.
For typical curves, clamping inductive load, gate charge, body drain diode trr measure-
ment test circuits see SGSP311 Datasheet.
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SEF120
SEF121
SEF122
SEF123

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

2200

3 Tv((
pF pF

— 1Al

-
1 1
! 1
! 1
1 v |
|

. R
1

|

1 1
w

P S ——— |

puT

——
tylon) tr $-6059 td(oft) tt

SC-0073
Pulse width < 100 us
Duty cycle <2%
Vv, = 10V
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SEF130

SEF131
. SEF132
N-CHANNEL POWER MOS TRANSISTORS SEFI33
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros on) | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.18 Q | 14A
effect transistors.
100V/60V | 0.25 OO | 12A
ABSOLUTE MAXIMUM RATINGS SEF130,SEF131 |SEF132 SEF133
Vps Drain-source voltage (Vgg = 0) 100V l 60V | 100V | 60V
Vber Drain-gate voltage (Rgs = 20 KQ) 100V ° 60V 100V ° 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, =25°C 14A 14A 12A 12A
at T, = 100°C 9A 9A 8A 8A
Iom(®) Drain current (pulsed) 56A 56A 48A 48A
Ioum(®) Drain inductive current, clamped 56A 56A 48A 48A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
Max. operating junction temperature 150°C

1

(#) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

C-185

Dimensions in mm

TO-3
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SEF130
SEF131
SEF132
SEF133

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/wW
300°C

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

Parameter Test conditions J Min. 1 Typ. | Max.| Unit I
OFF
Vgr pss Drain-source Ip = 250uA Vgs = O
breakdown voltage for SEF130/SEF132 100 \
for SEF131/SEF133 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wuA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ipom  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF130/SEF131 14 A
for SEF132/SEF133 12 A
Rps on) Static drain-source Vgs = 10V Ip =8 A
on resistance for SEF130/SEF131 0.085| 0.18/ Q
for SEF132/SEF133 0.085| 0.25/ Q
s Forward Vbs > Ip (on) XRps (on) max 4185 mho
transconductance lp =
DYNAMIC
Ciss Input capacitance 950 [1200| pF
Coss Output capacitance Vps =25V f = 1MHz 370 | 480 pF
Cres Reverse transfer Vgs = 0 180 | 230| pF
capacitance '
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SEF130
SEF131
SEF132
SEF133

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.l Max.l Unit.]
SWITCHING
t4 (on) Turn-on delay time Vee =36V Ip=8A 25 ns
t, Rise time R =150 Rgs=150Q 30 ns
t4 (off) Turn-off delay time (see test circuit) 40 ns
t Fall time 15 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF130/SEF131 14 A
for SEF132/SEF133 12 A
Ispm(®)  Source drain current for SEF130/SEF131 56 A
(pulsed) for SEF132/SEF133 48 A
Vgp Forward on voltage for SEF130/SEF131 2.5 \
lsp = 14 A Vgg=0
for SEF132/SEF133
Isp=12A Vg4 =0 23| V
t,, Reverse recovery Isp =14 A T, = 150°C 360 ns
time di/dt = 100 Alus
Q, Reverse recovered 2.1 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP361 Datasheet. '
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SEF130
SEF131
SEF132
SEF133

SWITCHING TIMES RESISTIVE LOAD

Test circuit

-
Vi

-
Taa «
pF

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

SC-0073

Waveforms

tyCon) tr

5-6059
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SEF140
SEF141
SEF142

N-CHANNEL POWER MOS TRANSISTORS o s

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps om | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field| 100V/60V [0.085 Q| 27A

effect transistors.
100V/60V |0.11 Q| 24A

ABSOLUTE MAXIMUM RATINGS SEF140|SEF141'SEF142 SEF143
Vps Drain-source voltage (Vgg = 0) 100V ’ 60V ‘ 100V 60V
VbR Drain-gate voltage (Rgs = 20 KQ) 100V 60V ' 100V 60V
Vgs Gate-source voltage 20V
Io Drain current (continuous) T, = 25°C 27A 27A  24A 24A
at Tgee = 100°C | 17A  17A  15A  1BA

Iom(®) Drain current (pulsed) 108A 108A  96A 96A
loLm(®) Drain inductive current, clamped 108A 108A  96A 96A
Piot Total power dissipation at T, = 26°C 125W

Derating factor iwy/ecC
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

() Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Dimensions in mm

Drain connected to case

26 2™ . 87mar 17
109 ‘ 1773

301
. 07‘1
.
=
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$20m
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SEF140
SEF141
SEF142
SEF143

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1°C/wW
300°C

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

Parameter Test conditions | Min. l Typ. | Max.l Unit |
OFF
Vgr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF140/SEF142 100 \"
for SEF141/SEF143 60 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
Vgs (th) Gate threshold Vps = Vgs Ip = 250 uA 2 4 Vv
voltage
Ipon)  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF140/SEF141 27 A
for SEF142/SEF143 24 A
Rps (on) Static drain-source Vgs = 10V Ip =156 A
on resistance for SEF140/SEF141 36 85| mQ
for SEF142/SEF143 36 | 110 mQ
s Forward Vos> b (on) XRbs (on) max 6| 14 mho
transconductance Ip = 15
DYNAMIC
Ciss Input capacitance 1800|2200| pF
Coss Output capacitance Vps =25V f =1 MHz 650 | 810| pF
rss Reverse transfer Vgs = 0 300 | 375| pF
capacitance
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SEF140
SEF141

SEF142

SEF143

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ] Min. | Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vec =30V Ip=15A 30 ns
t, Rise time Ri=47Q 60 ns
4 (off) Turn-off delay time (see test circuit) 80 ns
t; Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF140/SEF141 27 A
for SEF142/SEF143 24 A
Ispm(®)  Source drain current | for SEF140/SEF141 108 A
(pulsed) for SEF142/SEF143 96 A
Vsp Forward on voltage for SEF140/SEF141 2.5 \
lSD = 27 A VGS = 0
for SEF142/SEF143
lsp= 24 A Vi=0 23| V
t,, Reverse recov. time Isp =27 A T,= 150°C 500 ns
di/dt = 100 Alus
Q. Reverse recovered 2.9 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP571 Datasheet.
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SEF140
SEF141
SEF142
SEF143

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
e ——90%
R Vi :
Py - R i
Vo 'T' I !
v, 2200 (33 | v s
BE | b !
ouT 1
I
I
1
—-— [ |
SC-0008 A e

tyCon) tr 5-6059 td(otf) tf
Pulse width < 100 us
Duty cycle < 2%
V; =10V

C-192



N-CHANNEL POWER MOS TRANSISTORS

SEF150
SEF151
SEF152
SEF153

HIGH SPEED SWITCHING APPLICATIONS

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

silicon gate

Vpss Rps ony | b
100V/60V |0.055 Q| 40A
100V/60V | 0.08 OO | 33A

ABSOLUTE MAXIMUM RATINGS

SEF1 50|SEF1 51 ‘SEF‘I 52(SEF153

Vps Drain-source voltage (Vgg = 0) 100v l 60V ‘ 100V 60V
Vogr Drain-gate voltage (Rgs =20K Q) 100V 60V ~ 100V 60V
Vgs Gate-source voltage +20V
Ib Drain current (continuous) T, = 25°C 40A 40A 33A 33A
at T, = 100°C 25A 25A 20A 20A
Iom(®) Drain current (pulsed) 160A 160A 132A 132A
Ipm(®) Drain inductive current, clamped 160A 160A 132A 132A
Piot Total power dissipation at T . = 25°C 150w
Derating factor 1.2w/°C
Tstg Storage temperature -55 to 150°C
, Max. operating junction temperature 150°C
(o) Pulse width imited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA Q Dimensions in mm
Drain connected to case
877 N7
fomg
|
B
L
2

$20™"
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SEF150
SEF151
SEF152
SEF153

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 0.83°C/W
N Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions I Min. I Typ. I Max.| Unit ‘
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF150/SEF152 100 \%
for SEF151/SEF153 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vpg = Max. Rating X0.8 1000 wuA
Tease = 1256°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ilpb=250uA | 2 4 \
voltage
Ip on)  On-state drain Vs > I (on) XRps (on) max
current Vgs =10V
for SEF150/SEF151 40 A
for SEF152/SEF153 33 A
Rps on) Static drain-source Vgs = 10V Ip =20 A
on resistance for SEF150/SEF151 35 55 | mQ
for SEF152/SEF153 35 ( 80| mQ
s Forward Vbs > Ip (on) XRps (on) max 9 [ 17 mho
transconductance Ip=2
DYNAMIC
Ciss Input capacitance 1800(2200| pF
Coss Output capacitance Vps =25V f =1MHz 650 | 810| pF
Ciss Reverse transfer Vps = 0 300 | 375| pF
capacitance
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SEF150

SEF151
SEF152
SEF153
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions ] Min.l Typ. Max.l Unit. I
SWITCHING
t Turn-on delay time Vee = 24V Iy = 20 A 35| ns
£ Rise time e R=100 100| ns
ty (off) Turn-off delay time (see test circuit) 125| ns
t Fall time 100| ns
SOURCE DRAIN DIODE
Isp “Source drain current | for SEF150/SEF151 40| A
for SEF152/SEF153 33| A
Ispm(®)  Source drain current | for SEF150/SEF151 160 -A
(pulsed) for SEF152/SEF153 132 A
Vsp Forward on voltage for SEF150/SEF151 2.5 \
ISD =40 A VGS =0
for SEF152/SEF153
lsb =33 A VGS =0 2.3 \%
t, Reverse recov. time lgp = 40 A T, = 150°C 600 ns
di/dt = 100 Alus
Q,, Reverse recovered 3.3 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP571 Datasheet.
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SEF150
SEF151
SEF152
SEF153

SWITCHING TIMES RESISTIVE LOAD

Waveforms

Test circuit

——
Sc-o008 ty(on) tr 5-6059 td(oft) tt
Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF220

SEF221

SEF222
N-CHANNEL POWER MOS TRANSISTORS SEF223
HIGH SPEED SWITCHING APPLICATIONS ™o TR.o oo 1

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.8 Q 5A

effect transistors.
200V/150V | 1.2 Q 4A

ABSOLUTE MAXIMUM RATINGS SEF220|SEF221|SEF222 SEF223
Vps Drain-source voltage (Vgg = O) 200V l 150V | 200V | 150V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 200V © 150V © 200V ~ 150V
Vgs Gate-source voltage +20V
) Drain current (continuous) T e = 25°C 5A 5A 4A 4A
at Tgee = 100°C 3A 3A 2.5A 25A
lom(®) Drain current (pulsed) 20A 20A 16A 16A
lowm(®) Drain inductive current, clamped 20A 20A 16A 16A
Piot Total power dissipation at T, = 25°C 40W
Derating factor 0.32W/°C

Tstg Storage temperature -65 to 150°C

i Max. operating junction temperature 160°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM D

MECHANICAL DATA Dimensions in mm

Drain connected to case

£10

39 gmas

con
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SEF220
SEF221
SEF222
SEF223

THERMAL DATA :

Rih j-case Thermal resistance junction-case max. 3.12°C/wW
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions I Min. l Typ. l Max. U"“;l
OFF
Vgr oss Drain-source lp = 250uA Vgs = O
breakdown voltage for SEF220/SEF222 200 \%
for SEF221/SEF223 150 \"
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 256°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS 'D = 250 [IA 2 4 \
voltage
Ip o  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF220/SEF221 5 A
for SEF222/SEF223 4 A
Rps (on) Static drain-source Vgs = 10V Ip=25A
on resistance for SEF220/SEF221 043 0.8| Q
for SEF222/SEF223 043 1.2 Q
9ts Forward Vbs > Ip on) XRos onymax | 1.3 | 3 mho
transconductance Ip=256A
DYNAMIC
Ciss Input capacitance 380 | 500{ pF
Coss Output capacitance Vps =26V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEF220
SEF221
SEF222
SEF223

ELECTRICAL CHARACTERISTICS (continued)

L Parameter Test conditions Min. Typ.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Viggipss 80| ns
t Rise time Ip=25A 40| ns
4 (off) Turn-off delay time Rgs = 50 Q R, = 50 Q 100| ns
t Fall time (see test circuit) 60| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF220/SEF221 5 A
for SEF222/SEF223 4 A
Ispm(®)  Source drain current | for SEF220/SEF221 20 A
(pulsed) for SEF222/SEF223 16 A
Vsp Forward on voltage for SEF220/SEF221 2 \
ISD =5A VGS =0
for SEF222/SEF223
lsp=4A Vg =0 1.8| V
t, Reverse recovery lsp = 6 A T; = 150°C 350 ns
time di/dt = 100 Alus
Q, Reverse recoved 2.3 uC

charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by sate operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP517 Datasheet.
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SEF220
SEF221
SEF222
SEF223

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

tylon) tr

5-6059

td(oft) tf
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SEF230

SEF231
SEF232

N-CHANNEL POWER MOS TRANSISTORS SEF233

HIGH SPEED SWITCHING APPLICATIONS [~ v TRosom | o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field

effect transistors.

200V/150V | 0.4 O | 9A

200V/150V| 0.6 O | 8A

ABSOLUTE MAXIMUM RATINGS SEF230|SEF231|SEF232 SEF233
Vps Drain-source voltage (Vgg = 0) 200V l 150V ’ 200V | 150V
Vogr Drain-gate voltage (Rgs = 20 KQ) 200V ' 150V © 200V ' 150V
Vas Gate-source voltage *20V
Ip Drain current (continuous) T, = 25°C 9A 9A 8A 8A
at T, = 100°C 6A 6A 5A 5A
Ipm(®) Drain current (pulsed) 36A 36A 32A 32A
IpLm(®) Drain inductive current, clamped 36A 36A 32A 32A
Piot Total power dissipation at T s, = 25°C 75W
Derating factor 0.6w/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C
(®) Pulse width hmited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
6O—
MECHANICAL DATA < Dimensions in mm
Drain connected to case

87mar 17

|

i

[
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SEF230
SEF231
SEF232
SEF233

THERMAL DATA

Rin j-case Thermal resistance junction-case max. 1.67°C/W
T, Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions | Min.1 Typ. IMax.I Unit |
OFF
Var pss Drain-source Ip = 2560uA Vgs =0
breakdown voltage for SEF230/SEF232 200 \)
for SEF231/SEF233 150 \
Ibss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wA
Tease = 125°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Vgs v Gate threshold Vps = Vgs b = 250 uA 2 4 \
voltage
Ib (on) On-state drain VDS > Ib {on) XRps (on) max
current Vgs =10V
for SEF230/SEF231 9 A
for SEF232/SEF233 8 A
Rps (on) Static drain-source Vgs = 10V Ip =5A
on resistance for SEF230/SEF231 0.25| 04| Q
for SEF232/SEF233 0.25| 06| Q
s Forward Vbs > Ib (on) XRos (on) max 3 7 mho
transconductance Ip=5A
DYNAMIC
Cies Input capacitance . 980 | 1200, pF
Coss Output capacitance Vps =25V f =1MHz 200 | 260( pF
Crss Reverse transfer Vgs = 80| 100| pF
capacitance
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SEF230
SEF231
SEF232
SEF233

ELECTRICAL CHARACTERISTICS (continued)

Parameter L Test conditions TMin. | Typ.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Ve =90V Ip=5A 30 ns
t, Rise time Rgs = 15Q R =15Q 50 ns
t4 (off) Turn-off delay time (see test circuit) 50 ns
t Fall time 40 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF230/SEF231 9 A
for SEF232/SEF233 8 A
Ispm(®)  Source drain current for SEF230/SEF231 36 A
(pulsed) for SEF232/SEF233 32 A
Vsp Forward on voltage for SEF230/SEF231 2 \Y,
lsp=9A Vgg=0
for SEF232/SEF233
lsp= 8A Vg =0 1.8 V
t,, Reverse recovery lsp = 9A T, = 150°C 450 ns
time di/dt = 100 Alus
Q, Reverse recoved 3 uC
charge

*  Pulsed: pulse duration < 300us duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP563 Datasheet.
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SEF230
SEF231
SEF232
SEF233

SWITCHING TIMES RESISTIVE LOAD

Test circuit

—
T3 T e

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V, =10V

Waveforms

tg(on) tr

5-60°9
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N-CHANNEL POWER MOS TRANSISTORS

SEF240
SEF241
SEF242
SEF243

HIGH SPEED SWITCHING APPLICATIONS

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

Vbss

Rpson) | b

200V/150V | 0.18 O | 18A

200V/150V | 0.22 O | 16A

ABSOLUTE MAXIMUM RATINGS

SEF240|SEF241 |SEF242 SEF243

Vps
Voer
Ves
Ip
Ipm(®)
Ipum(®)
PIO(
Ts'(g
i

Drain-source voltage (Vgg = 0)

Drain-gate voltage (Rgg = 20 KQ)

Gate-source voltage

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

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T.,,, = 25°C

Derating factor

Storage temperature

Max. operating junction temperature

200V | 150V l 200V | 150V

200V

18A
11A
72A
72A

150V ~ 200V ' 150V

+20V
18A 16A 16A
1A 10A 10A
72A 64A 64A
72A 64A 64A

125W

1mw/ec
-55 to 150°C

150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA s

Drain connected to case

C-205

Dimensions in mm
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SEF240
SEF241
SEF242
SEF243

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1°C/wW
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions | Min. | Typ. l Max.| Ulﬂ
OFF
Vgr pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SEF240/SEF242 200 \%
for SEF241/SEF243 150 \
Ibss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vgs wn) Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ip (on) On-state drain Vps > Ip (on) XRps (on) max
current Vgs =10V
for SEF240/SEF241 18 A
for SEF242/SEF243 16 A
Rps (on) Static drain-source Vgs = 10V Ip =10 A
on resistance for SEF240/SEF241 0.11] 0.18] Q
for SEF242/SEF243 0.11]0.22] Q
s Forward Vbs > Ip (on) XRbs (on) max 6 14 mho
transconductance Ipb=10A
DYNAMIC
Ciss Input capacitance 1800 |2200| pF
oss Output capacitance Vps =25V f =1 MHz 450 | 550 pF
rss Reverse transfer Vgs = O 220 | 260| pF
capacitance
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SEF240

SEF241
SEF242
SEF243
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions | Min. Typ.‘ Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee =75V Ip=10A 30 ns
t, Rise time Ri=47Q 60 ns
t4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 60 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF240/SEF241 18 A
for SEF242/SEF243 16| A
Ispm(®)  Source drain current | for SEF240/SEF241 72 A
(pulsed) for SEF242/SEF243 64 A
Vsp Forward on voltage for SEF240/SEF241 2 \
lsp = 18 A Vgg =
for SEF242/SEF243
ISD= 16 A VGS= 1.9 \Y
t, Turn-on time Isp = 18 A T; = 150°C 650 ns -
Qr Reverse recovered di/dt = 100 A/us 4.1 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(®) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP573 Datasheet.
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SEF240
SEF241
SEF242
SEF243

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

A+
tylon) tr 5-6059 td(ott) tf

SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF320

SEF321
SEF322
N-CHANNEL POWER MOS TRANSISTORS SEF323
WITCH APPLICATIONS
HIGH SPEED SWITCHING CATIO Voss | Rosom ] 1o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 1.8 Q 3A
effect transistors.
400V/350V | 2.5 Q |2.5A
ABSOLUTE MAXIMUM RATINGS SEF320|SEF321 |SEF322 SEF323
Vps Drain-source voltage (Vgg = 0) 400V | 350V ‘ 400V | 350V
Vpagr Drain-gate voltage (Rgs = 20 KQ) 400V ' 350V © 400V ' 350V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 3A 3A  25A 25A
at T, = 100°C 2A 2A  1.5A 1.5A
Ipm(®) Drain current (pulsed) 12A 12A 10A 10A
lpm(®) Drain inductive current, clamped 12A 12A 10A 10A
Piot Total power dissipation at T ., = 25°C 40W
Derating factor 0.32w/°C
Tstg Storage temperature -565 to 150°C
T Max. operating junction temperature 150°C
(e) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA O Dimensions in mm
Drain connected to case
26 2™ N 87mer n7
109 inw
AN
; o) Is\ . 3
A TEeTe ]

169

$20™

con
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SEF320
SEF321
SEF322
SEF323

THERMAL DATA

Rih -case Thermal resistance junction-case max. 3.12°C/W
T Maximum lead temperature for soldering purpose 300°C

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

- Parameter Test conditions l Min. | Typ. lMax.l Unit l
OFF
Vgrpss Drain-source Ip = 260uA Vgs = 0
breakdown voltage for SEF320/SEF322 400 \%)
for SEF321/SEF323 350 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vs @ Gate threshold Vps = Vgs Ip = 250 A | 2 4| v
voltage
Ip on) ~ On-state drain Vs > Ip (on) XRos (on) max
current Vgs =10V
for SEF320/SEF321 3 A
for SEF322/SEF323 2.5 A
Rps (on) Static drain-source | Vgg= 10V I =15A
on resistance for SEF320/SEF321 0.7 1.8 Q
for SEF322/SEF323 07| 25| Q
9ts Forward Vbs > Ip (on) XRps (on) max 1 5 mho
transconductance Ib=15A
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
oss Output capacitance Vps =25V f =1 MHz 160 | 200| pF
rss Reverse transfer Vgs =0 100 | 130| pF
capacitance
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SEF320
SEF321
SEF322

SEF323 -

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.| Max.| Unit.
SWITCHING
14 (on) Turn-on delay time Vee = 0.5 Vigripss 40 ns
t, Rise time Ipb=1.5 50 ns
t4 (off) Turn-off delay time Rgs = 50 Q R, = 50 Q 100 ns
t Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF320/SEF321 3 A
for SEF322/SEF323 2.5 A
Ispm(®)  Source drain current | for SEF320/SEF321 12 A
(pulsed) for SEF322/SEF323 10 A
Vsp Forward on voltage for SEF320/SEF321 1.6 \
ID =3A VGS =0
for SEF322/SEF323
Ip=25A Vg =0 16| V
t, Reverse recovery Isp = 3 A di/dt=100 A/us 450 ns
time T; = 150°C
Q, Reverse recovered 3.1 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP564 Datasheet.
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SEF320
SEF321
SEF322
SEF323

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

- -
2200 |33 Vee
pE pF

t t
SC-0073 g(on) tr $-6059 td(otf) tf

Pulse width < 100 us
Duty cycle < 2%
V, =10V
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SEF330

SEF331
SEF332
N-CHANNEL POWER MOS TRANSISTORS SEF333
HIGH SPEED SWITCHING APPLICATIONS Y, R )
DSS DS (ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V 1 QO |5.5A
effect transistors.
400V/350V| 1.5 QO |4.5A
ABSOLUTE MAXIMUM RATINGS SEF330|SEF331|SEF332|SEF333
Vps Drain-source voltage (Vgg = 0) 400V ’ 350V ‘ 400V | 350V
Vpgr Drain-gate voltage (Rgs = 20 KQ) 400V ° 350V ° 400V © 350V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T ,ee = 25°C 5.6A 5.5A 45A 45A
at T, = 100°C | 3.5A  3.5A 3A 3A
Iom(®) Drain current (pulsed) 22A 22A 18A 18A
loum(®) Drain inductive current, clamped 22A 22A 18A 18A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
i Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM D

MECHANICAL DATA

Drain connected to case

Dimensions in mm
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SEF330
SEF331
SEF332
SEF333

THERMAL DATA

l:(th j-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/wW
300°C

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

L Parameter Test conditions \ Min. | Typ. IMax.| Unit I
OFF
Vgr pss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF330/SEF332 400 \
for SEF331/SEF333 350 \
lpss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \%
voltage
Io oy On-state drain Vos > Ip (on) XRos (on) max
current Vgs =1
for SEF330/SEF331 5.5 A
for SEF332/SEF333 4.5 A
Rps (on) Static drain-source Vgs = 10V Ip =15A
on resistance for’SEF330/SEF331 0.7 11 Q
for SEF332/SEF333 0.7 ] 15| Q
s Forward Vbs > Ip (on) XRbs (on) max 3 5 mho
transconductance Ipb=15A
DYNAMIC
Ciss Input capacitance 780 1000 | pF
oss Output capacitance Vps =25V f =1 MHz 1560 | 200 | pF
rss Reverse transfer Vgs = 100 | 130 pF
capacitance
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SEF330
SEF331
SEF332
SEF333

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions —l Min. | Typ.' Max.| Unit. ]
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 30 ns
t, Rise time Ip=15A 35 ns
4 (off) Turn-off delay time Rgs = 16Q R, =15Q 55 ns
t Fall time (see test circuit) 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF330/SEF331 55 A
for SEF332/SEF333 4.5 A
Ispm(®)  Source drain current | for SEF330/SEF331 22| A
(pulsed) for SEF332/SEF333 18, A
Vsp Forward on voltage for SEF330/SEF331 1.6 \
ID =3A VGS =0
for SEF332/SEF333
b= 25A Vg=0 15| V
e Reverse recovery lsp =5.5A di/dt=100 Alus 600 ns
time T, = 150°C
Q. Reverse recovered 4 uC

charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP564 Datasheet.
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SEF330
SEF331
SEF332
SEF333

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073
Pulse width < 100 us
Duty cycle < 2%
Vv, =10V

Waveforms

I
|
|
1
|
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tylon) tr  s-60s9 td(otf) tf
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SEF340

SEF341
SEF342
N-CHANNEL POWER MOS TRANSISTORS SEF343
HIGH SPEED SWITCHING APPLICATIONS )
GHS ¢ Vpss  |Rosiony| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 0.55 Q | 10A
effect transistors.
400V/350V | 0.80 Q0 | 8A
ABSOLUTE MAXIMUM RATINGS SEF340|SEF341 |SEF342 SEF343
Vps Drain-source voltage (Vgg = 0) 400V ‘ 350V | 400V | 350V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 400V ~ 350V ' 400V ' 350V
Vas Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 10A 10A 8A 8A
at T, = 100°C 6A 6A 5A 5A
lom(®) Drain current (pulsed) 40A 40A 32A 32A.
Iom(®) Drain inductive current, clamped 40A 40A 32A 32A
Piot Total power dissipation at T ,,, = 256°C 125W
Derating factor 1mwi/ec
Tstg Storage temperature -55 to 150°C
T Max. operating junction temperature 150°C
(®) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA g Dimensions in mm
Drain connected to case
nz7
TO-3
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SEF340
SEF341
SEF342
SEF343

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

1°C/wW
300°C

max.

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

Parameter Test conditions | Min. ‘ Typ. I Max.l Unit |
OFF
Vgr pss Drain-source Ip = 260uA Vgs = 0
breakdown voltage for SEF340/SEF342 400 \%
for SEF341/SEF343 350 \%
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vs @ Gate threshold Vps = Vgs Ip = 250 A | 2 4| v
voltage
lD (on) On-state drain VDS > ID (on) XRDS (on) max
current Vgs =10V
for SEF340/SEF341 10 A
for SEF342/SEF343 8 A
Rps (on) Static drain-source Vgs> 10V Ip =5A
on resistance for SEF340/SEF341 0.55| Q
for SEF342/SEF343 0.80] Q
[<PR Forward Vbs = b (on) XRbs (on) max 4 6.5 mho
transconductance Ip=5A
DYNAMIC
Ciss Input capacitance 1600( 1000| pF
Coss Output capacitance Vps =25V f=1MHz 300 | 390| pF
rss Reverse transfer Vgs = 0 200 | 260| pF
capacitance
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SEF340
SEF341
SEF342
SEF343

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. | Typ.\ Max.| Unit.
SWITCHING
t4 (om) Turn-on delay time Vee= 175V Ip=5A 35 ns
. Rise time R =47Q 15 ns
4 (off) Turn-off delay time (see test circuit) 90 ns
t; Fall time 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF340/SEF341 10 A
for SEF342/SEF343 8 A
Ispm(®)  Source drain current | for SEF340/SEF341 40 A
(pulsed) for SEF342/SEF343 32 A
Vsp Forward on voltage for SEF340/SEF341 2.0 \
lsp=10A Vgs=0
for SEF342/SEF343
ISD = 8 A VGS = O 1 .9 \Y
- Reverse recov. time lgp = 10 A Tl = 150°C 800 ns
di/dt = 100 A/us
Q. Reverse recovered 5.7 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diade trr mea-
surement test circuits see SGSP47 5 Datasheet.
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SEF340
SEF341
SEF342
SEF343

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

I
I
|
I

B E—
tylon) tr $-6059 td(off) t#

a
SC-0008

Pulse width < 100 us
Duty cycle < 2%
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SEF420

SEF421

SEF422
N-CHANNEL POWER MOS TRANSISTORS SEF4Z3
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros 0 Io
These products are diffused multi-cell silicon gate o
N-Channel enhancement mode Power-Mos field | 500V/450V 30 2.5A
effect transistors.

500V/450V | 4 Q 2 A
ABSOLUTE MAXIMUM RATINGS SEF420‘SEF421 |SEF422 SEF423
Vps Drain-source voltage (Vgg = 0) 500V | 450V ’ 500V | 450V
Vbgr Drain-gate voltage (Rgg = 20 KQ) 500V ° 450V ~ 500V ' 450V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 2.6A 2.5A 2A 2A
at Tge = 100°C | 1.6A  1.5A 1A 1A
Ipm(®) Drain current (pulsed) 10A 10A 8A 8A
Ipm(®) Drain inductive current, clamped 10A 10A 8A 8A
Piot Total power dissipation at T, = 25°C 40W
Derating factor 0.32w/°C

Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

Dimensions in mm

39 gmat
g20m"

610

C-221
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SEF420
SEF421
SEF422
SEF423

THERMAL DATA

R

th J-case

Thermal resistance junction-case

i Maximum lead temperature for soldering purpose

max. 3.12°C/W
300°C

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

Parameter Test conditions | Min. | Typ. | Max.| Unit |
OFF
V(BR) DssDrain-source |D = 250uA VGS =0
breakdown voltage for SEF420/SEF422 500 \%
for SEF421/SEF423 450 \Y
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS |D = 250 [lA 2 4 \"
voltage
Ipom  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF420/SEF421 2.5 A
for SEF422/SEF423 2 A
Rps (on) Static drain-source Vgs = 10V Ip=1A
on resistance for SEF420/SEF421 1.33] 3 Q
for SEF422/SEF423 1.33| 4 Q
Its Forward VDS > Ip (on) XRDS {on) max 1 3.5 mho
transconductance Ip=25A
DYNAMIC
Ciss Input capacitance 780 [1000| pF
Coss Output capacitance Vps =25V f =1 MHz 1560 | 190| pF
Crss Reverse transfer Vgs = 0 80| 100| pF
capacitance
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SEF420
SEF421
SEF422
SEF423

ELECTRICAL CHARACTERISTICS (continued)

[ Parameter Test conditions | Min. l : Typ.l Max.’ Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 60 ns
t, Rise time b=1A 50 ns
t4 (off) Turn-off delay time Rgs = 560 Q R = 500 60 ns
t Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF420/SEF421 2.5 A
for SEF422/SEF423 2 A
Isom(®)  Source drain current for SEF420/SEF421 10 A
(pulsed) for SEF422/SEF423 8 A
Vsp Forward on voltage for SEF420/SEF421 1.4 \%
lsp=25A Vgg=0
for SEF422/SEF423
Isp= 2 A Vgg = O 1.3 V
t, Reverse recovery lsp =25A T, = 150°C 600 ns
time di/dt = 100A/us
Q, Reverse recovered 3.5 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP569 Datasheet.
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SEF420
SEF421
SEF422
SEF423

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

e
ty(on) tr 5-6059 td(ott) tt

SC-0073

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

C-224



SEF430

SEF431
SEF432
N-CHANNEL POWER MOS TRANSISTORS - SEF433
EED LICATION
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps onw | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V | 1.6 QO |4.5A
effect transistors,
500V/450V 2 QO 4 A
ABSOLUTE MAXIMUM RATINGS SEF430|SEF431 ISEF432 SEF433
Vps Drain-source voltage (Vgg = 0) 500V l 450V | 500V | 450V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 500V ~ 450V ' 500V ' 450V
Vas Gate-source voltage +20v
lp Drain current (continuous) Tg,e, =25°C 4.5A 4.5A 4A 4A
at Tgae = 100°C | 3A 3A 25A 25A
Iom(®) Drain current (pulsed) 18A  18A 16A 16A
lpLm(®) Drain inductive current, clamped 18A 18A 16A 16A
Piot Total power dissipation at T ,s, = 26°C 75W
Derating factor 0.6w/°C
Tstg Storage temperature -65 to 150°C
) Max. operating junction temperature 150°C
(*) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
G
MECHANICAL DATA" S Dimensions in mm
Drain connected to case
871m 17
77
L
=
‘;«:’ R

$2073*
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SEF430
SEF431
SEF432
SEF433

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1.67°C/wW
T Maximum lead temperature for soldering purpose 30Q°C

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

Parameter Test conditions | Min. I Typ. | Max.| UnitJ
OFF
Vier pss Drain-source Ip = 250uA Vgs = O
breakdown voltage for SEF430/SEF432 500 \)
for SEF431/SEF433 450 \"
loss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 126°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Ves uny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \Y
voltage
I (on) On-state drain Vbs > Ip (on) XRbs (on) max
current Vgs =10V
for SEF430/SEF431 4.5 A
for SEF432/SEF433 4.0 A
Rps (on) Static drain-source Vgs = 10V Ip =25A
on resistance for SEF430/SEF431 1.33] 1.5 Q
for SEF432/SEF433 1.33 2 O
O¢s Forward VDS > p (on) XRDS (on) max 25|35 mho
transconductance Ip=25A
DYNAMIC
Cs Input capacitance 780 [1000| pF
Coss Output capacitance Vps =26V f = 1 MHz 1560 ( 190| pF
Cres Reverse transfer Vgs = O 80| 100| PpF
capacitance
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SEF430
SEF431
SEF432
SEF433

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. l Typ.| Max.| Unit. I
SWITCHING
4 (on) Turn-on delay time Vec =225V Ip = 2.5 30 ns
. Rise time Rgs = 15Q R =15Q 30 ns
4 (off) Turn-off delay time (see test circuit) 55 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF430/SEF431 4.5 A
for SEF432/SEF433 4 A
Ispm(®)  Source drain current | for SEF430/SEF431 18 A
(pulsed) for SEF432/SEF433 16 A
Vsp Forward on voltage for SEF430/SEF431 1.4 \
ISD = 4.5 A VGS = 0
for SEF432/SEF433
ISD= 4A VGS= O 13 \"
t, Reverse recovery Isp=45A T;=150°C 800 ns
time di/dt = 100 A/us
Qr Reverse recoved 4.6 ucC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP368 Datasheet.
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SEF430
SEF431
SEF432
SEF433

SWITCHING TIMES RESISTIVE LOAD

Test circuit

+

<o

SC-0073
Pulse width < 100 us
Duty cycle < 2%

Waveforms

tyCon) tr
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td(ott) tf
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N-CHANNEL POWER MOS TRANSISTORS

SEF440
SEF441
SEF442
SEF443

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell

silicon gate

N-Channel enhancement mode Power-Mos field
effect transistors.

ABSOLUTE MAXIMUM RATINGS

Vpss Rpson | b
500V/450V | 0.85 O 8A
5QOV/450V 1.10 Q 7A

SEF440|SEF441 |SEF442 SEF443

Vbs
Voar
Vgs
Io

Ipm(®)
loLm(®)
PtOt

Ts(g

T,

500V l 450V l 500V

Drain-source voltage (Vgg = 0) 450V

Drain-gate voltage (Rgs = 20 KQ) 500V ' 450V ° 500V © 450V

Gate-source voltage +20V

Drain current (continuous) T, = 25°C 8A 8A 7A 7A
at T, = 100°C 5A 5A 4A 4A

Drain current (pulsed) 32A 32A 28A 28A

Drain inductive current, clamped 32A 32A 28A 28A

Total power dissipation at T.,,, = 25°C 125W

Derating factor 1wr/ecC

Storage temperature -55 to 150°C

Max. operating junction temperature 150°C

(e) Pulse width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA

Drain connected to case

Dimensions in mm

395m
301
—
1
@
—
£20™
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SEF440
SEF441
SEF442
SEF443

THERMAL DATA

Rih -case Thermal resistance junction-case max. 1°C/W
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions , Min. I Typ. IMax.l Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF440/SEF442 500 \%
for SEF441/SEF443 450 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Ves wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ibon) ~ On-state drain Vs > Ib (on) XRos (on) max
current Vgs =10V
for SEF440/SEF441 8 A
for SEF442/SEF443 7 A
Rps (on) Static drain-source Vgs= 10V Ip =4 A
on resistance for SEF440/SEF441 0.75] 0.85| Q
for SEF442/SEF443 0.756] 1.10] Q
s Forward Vbs > Ip (on) XRbs (on) max 4 175 mho
transconductance Ib=4A
DYNAMIC
Ciss Input capacitance 1600|1900 | pF
Coss Output capacitance Vps =25V f =1 MHz 230| 280 | pF
Ciss Reverse transfer Vgs =0 140 170 | pF
capacitance
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SEF440

SEF441
SEF442
SEF443
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions l Min. | Typ.l Max.\ Unit.
SWITCHING
4 (on) Turn-on delay time Vee =200V Ip=4A 35 ns
t, Rise time R =470 15 ns
t4 (off) Turn-off delay time (see test circuit) 90 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF440/SEF441 8 A
for SEF442/SEF443 7 A
Ispm(®)  Source drain current for SEF440/SEF441 32 A
(pulsed) for SEF442/SEF443 28 A
Vsp Forward on voltage for SEF440/SEF441 2 \
Isp = 8A Vgg=0
for SEF442/SEF443
lsp=7A Vgs=0 1.9 V
t, Reverse recov. time lso = 8A T, =150°C 1100 ns
di/dt = 100 Alus
Q Reverse recovered 6.4 ucC
charge

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

(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP578 Datasheet.
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SEF440
SEF441
SEF442
SEF443

SWITCHING TIMES RESISTIVE LOAD

Test circuit
R
Py
VgO—¢ "y
v; 2200 (33 | Vg
(i" WF | pF
DUT
-_—
SC-0008

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

-Waveforms

tyCon) tr
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SEF510
SEFS11
SEF512

N-CHANNEL POWER MOS TRANSISTORS SEFS13

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros ony | b
These products are diffused multi-cell silicon gate

N-Channel enhancement mode Power-Mos field 100V/60V 0.6 O 4 A

effect transistors.
100Vv/60V | 0.8 QO | 3.65A

ABSOLUTE MAXIMUM RATINGS SEF510|SEF511|SEF512 SEF513

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V 60V

Vber Drain-gate voltage (Rgg = 20 KQ) 100V 60V ' 100V 60V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T, = 25°C 4A 4A  3.5A 3.5A
at Tg,ee = 100°C | 2.6A 2.5A 2A 2A

lom(®) Drain current (pulsed) 16A 16A 14A 14A

loLm(®) Drain inductive current, clamped 16A 16A 14A 14A

Piot Total power dissipation at T ,,, = 25°C 20w

Derating factor 0.16wW/°C
Teig Storage temperature -565 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA O Dimensions in mm
Drain'cbnnected to tab 104
. g
T 231
3% = 3
b i ~
i . 121] ]
4 £
S
[Tl of T 25 |
o 08 oeamas |l

c-om TO-220
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SEF510
SEFS1
SEF512
SEF513

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 6.4°C/W
T, Maximum lead temperature for soldering purpose 300°C

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

Parameter 1 Test conditions Min. | Typ. | Max.| Unit l
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF510/SEF512 100 \%
for SEF511/SEF513 60 \
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = 120V 100| nA
current (Vpg = 0)
ON*
Vgs @n Gate threshold Vps = Vgs Ip = 250 uA 2 4 \Y
voltage
Ioony  On-state drain Vbs = Ib (on) XRbs (on) max
current Vgs =10V
for SEF510/SEF511 4 A
for SEF512/SEF513 3.5 A
Rps (on) Static drain-source Vgs= 10V Ip =2 A
on resistance for SEF510/SEF511 06| Q
for SEF512/SEF513 08| QO
Its Forward Vps > Ip (on) XRps (on) max 1 2.5 mho
transconductance Ib=2A
DYNAMIC
Ciss Input capacitance 180 | 250 pF
oss Output capacitance Vps =25V f =1 MHz 60| 100| pF
Ciss Reverse transfer Vgs = 30 40| pF
capacitance
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SEF510
SEF51
SEF512
SEF513

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions I Min. | Typ.| Max.l Unit.
SWITCHING
14 (on) Turn-on delay time Vee = 0.5 Vigripss 20 ns
t, Rise time Ip = 2A 25 ns
t4 (off) Turn-off delay time Rgs = 60 Q R, =50Q 25 ns
t Fall time (see test circuit) 20 ns
SOURCE DRAIN DIODE
T
Isp Source drain current | for SEF5610/SEF511 4 A
for SEF512/SEF513 3.5 A
Ispm(®)  Source drain current | for SEF510/SEF511 16 A
(pulsed) for SEF512/SEF513 14 A
Vsp Forward on voltage for SEF510/SEF511 2.5 \
lSD =4A VGS = 0
for SEF512/SEF513
Isp=3.5A Vi =0 21V
t,, Reverse recov. time lsp =4A T;=150°C 230 ns
di/dt = 100 Alus
Qy Reverse recovered 1.4 ucC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP351 Datasheet.
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SEF510
SEFS1
SEF512
SEF513

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

I],
i

-
2200 |33 Ve
pF pF

-
tyon) tr  s-6os9 td(oft) tf

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF520
SEF521
SEF522

N-CHANNEL POWER MOS TRANSISTORS SEF523

HIGH SPEED SWITCHING APPLICATIONS

: Vbss Rps ony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.3 Q 8A

effect transistors.
100v/60V | 0.4 O 7A

ABSOLUTE MAXIMUM RATINGS SEF520|SEF521|SEF522|SEF523

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V | 60V

Voer Drain-gate voltage (Rgg = 20 KQ) 100V ° 60V 100V ° 60V

Vgs Gate-source voltage +20v

I Drain current (continuous) T, = 25°C 8A 8A 7A 7A
at Tgeee = 100°C 5A 5A 4A aA

Iom(®) Drain current (pulsed) 32A 32A 28A 28A

Ipm(®) Drain inductive current, clamped 32A 32A 28A 28A

Piot Total power dissipation at T, = 25°C 40w

Derating factor 0.32w/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA Q Dimensions in mm
Drain connected to tab 104mas
104 Le

a:l a31me P
| A=y -
385 i
7

E
]

pa 121)
1me J &
g o
07" 25% s ||
o 08 ogamer |
s c-onz TO-220
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SEF520
SEF521
SEF522
SEF523

THERMAL DATA

Rih y-case Thermal resistance junction-case max. 3.12°C/W
T, Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions I Min. | Typ. | Max.| Unit |
OFF
Vgr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF520/SEF522 100 \%
for SEF521/SEF523 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vs uny Gate threshold Vps = Vgs Ilp = 250 uA 2 4 \
voltage
Ib (on) On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF520/SEF521 8 A
for SEF522/SEF523 7 A
Rps (on) Static drain-source Vgs = 10V Ip =4A
on resistance for SEF520/SEF521 0.2 | 03| Q
for SEF522/SEF523 02| 04| QO
s Forward Vbs > 1o on) XRos tonj max | 1-5 | 3.7 mho
transconductance Ib=4A
DYNAMIC
Ciss Input capacitance 375 | 480| pF
Coss Output capacitance Vps =25V f =1 MHz 180 | 230| pF
Ciss Reverse transfer Vgs =0 90 | 110| pF
capacitance
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SEF520
SEF521
SEF522
SEF523

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.| Max.\ Unit. }
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigg) pss 40| ns
t, Rise time Ip = 70| ns
4 (off) Turn-off delay time Rgs = 50Q R =50Q 100| ns
ty Fall time (see test circuit) 70| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF620/SEF521 8 A
for SEF522/SEF523 7 A
Ispm(®)  Source drain current | for SEF5620/SEF521 32 A
(pulsed) for SEF522/SEF523 28 A
Vsp Forward on voltage for SEF520/SEF521 2.5 \
Ipb=7A Vgs=0
for SEF522/SEF523
Ip=8A Vg =0 23| V
t, Reverse recovery Isp=8A T, =150°C 280 ns
time di/dt = 100 Alus
Q. Reverse recovered 1.6 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP311 Datasheet.
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SEF520
SEF521
SEF522
SEF523

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

+——
tylon) tr 5-6059 td(ott) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V, =10V
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SEF530
SEF531
SEF532

N-CHANNEL POWER MOS TRANSISTORS S8

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps on1 | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.18 Q | 14A

effect transistors.
100Vv/60V | 0.25 QQ | 12A

ABSOLUTE MAXIMUM RATINGS SEF530|SEF531 |SEF532 SEF533

Vbs Drain-source voltage (Vgg = 0) 100V ’ 60V l 100V | 60V

Vbgr Drain-gate voltage (Rgs = 20 KQ) 100V = 60V " 100V ' 60V

Vgs Gate-source voltage *20v

Ip Drain current (continuous) T, =25°C 14A 14A 12A 12A
at Tcee = 100°C 9A 9A 8A 8A

Iom(®) Drain current (pulsed) 56A 56A 48A 48A

lpLm(®) Drain inductive current, clamped 56A 56A 48A 48A

Piot Total power dissipation at T ,,, = 25°C 75W

Derating factor 0.6/W°C
Tetg Storage temperature -65 to 150°C
T; Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

6
MECHANICAL DATA S Dimensions in mm
Drain connected to tab 104
o mm-,‘a
o=
5 i % -
{1} 121)
g 4
'é‘ o
07’2” 254 25 |
o 08 osamas I
s c-om TO-220
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SEF530
SEF531
SEF532
SEF533

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions | Min. | Typq Max.| Unit I
OFF
Vigripss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF530/SEF532 100 \%
for SEF531/SEF533 60 \
Ibss Zero gate voltage Vpg = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100{ nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip = 250 uA 2 4 \%
voltage
lD (on) On-stqte drain VDS > ID (on) XRDS (on) max
current Vgg =10V
for SEF530/SEF531 14 A
for SEF532/SEF533 12 A
Rps (on) Static drain-source Vgs = 10V Ip =8 A
on resistance for SEF530/SEF531 0.085| 0.18] Q
for SEF532/SEF533 0.085| 0.25] Q
Ot Forward Vbs > Ib (om XRbs (on) max 4 |85 mho
transconductance Ib=8A
DYNAMIC
Ciss Input capacitance 950 (1200 | pF
oss Output capacitance Vps =25V f =1 MHz 180 | 480 | pF
Ciss Reverse transfer Vgs = 0 370 | 230| PpF
capacitance
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SEF530
SEF531
SEF532
SEF533

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ] Min. [ Typ1 Max.l Unit. |
SWITCHING
t4 (on) Turn-on delay time Vee = 36V Ip=8A 30 ns
t, Rise time Rgs = 156 Q R;=15Q 75 ns
t4 (off) Turn-off delay time (see test circuit) 40 ns
t Fall time 45 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF530/SEF531 14 A
for SEF532/SEF533 12 A
Ispm(®)  Source drain current | for SEF630/SEF531 56 A
(pulsed) for SEF532/SEF533 48 A
Vsp Forward on voltage for SEF530/SEF531 2.5 \
lsp=14A Vg, =0
for SEF532/SEF533
Isp= 12A Vi =0 23| V
t, Reverse recovery Isp= 14 A T;= 150°C 360 ns
time di/dt = 100 Alus
Q. Reverse recovered 2.1 uC
charge

*

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

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP361 Datasheet.
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SEF530
SEF531
SEF532
SEF533

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

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

Waveforms

vf""

0°le
90%.;

——
tylon) tr 5-50¢5 td(otf) tf
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SEF541

SEF542
SEF543
N-CHANNEL POWER MOS TRANSISTORS
HIGH SPEED SWITCHING APPLICATIONS VDSS Rps (ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 60V 0.085 Q| 27A

effect transistors.

100V/60V [0.11 Q| 24A

ABSOLUTE MAXIMUM RATINGS

SEF541 | SEF542 | SEF543

Vps
Vber
Vas
Ip
IDM(.)
Ipm(®)
Ptot
Tstg
]

Drain-source voltage (Vgg = 0)
Drain-gate voltage (Rgg = 20 KQ)
Gate-source voltage

Drain current (continuous) T,

at Toee = 100°C | 17A

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T s, = 25°C
Derating factor

Storage temperature

Max. operating junction temperature

60V
60v

27A

108A
108A

' 100V l 60V
100V 60V
+20V
24A 24A
15A 15A
96A 96A
96A 96A
125W
1w/eC

-65 to 150°C
150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to tab

u

m

:
|87
]

15 gmax

277

102

254

C-245
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SEF541
SEF542
SEF543

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1°C/W
T, Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions ] Min. | Typ. | Max.| Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF542 100 \%
for SEF541/SEF543 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000{ wuA
Tease = 125°C
lgss  Gate-body leakage Vgg = £20V 100| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ipom  On-state drain Vos > Ip (on) XRos on) max
current Vgs =10V
for SEF541 27 A
for SEF542/SEF543 24 A
Rps (on) Static drain-source Vgs= 10V Ip =15 A
on resistance for SEF541 42| 85| mQ
for SEF542/SEF543 87 | 110 mQ
Gs Forward Vbs = Ip on) XRps (on) max 6 |85 mho
transconductance Ipb=15A
DYNAMIC
Ciss Input capacitance 1100|1400 pF
Coss Output capacitance Vps =25V f =1 MHz 600| 800 pF
Ciss Reverse transfer Vgs = 0 300( 400 pF
capacitance
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SEF541

SEF542
SEF543
ELECTRICAL CHARACTERISTICS (continued)
L Parameter Test conditions Min. | Typ. Max.l Unit. |
SWITCHING
t4 (on) Turn-on delay time Vee =30V Ip=15A 30 .ns
t, Rise time R, =47Q 60 ns
t4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF541 27 A
for SEF542/SEF543 24 A
Ispm(®)  Source drain current | for SEF541 108 A
(pulsed) for SEF542/SEF543 96 A
Vgp Forward on voltage for SEF541 2.5 \
lSD = 27 A VGS = 0
for SEF542/SEF543
ISD= 24 A VGS =0 23 \
t, Reverse recovery lsp = 27 A T; = 150°C 500 ns
time di/dt = 100 Alus
Qrr Reverse recovered 2.9 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see:

for SEF541, SGSP381 Datasheet.
for SEF542/SEF543, SGSP361 Datasheet.
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SEF541
SEF542 -
SEF543

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

t t
- td t
SC-0008 d (on) tr 5-6059 (off)

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF620

SEF621

SEF622
N-CHANNEL POWER MOS TRANSISTORS SEF623
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps I
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.8 Q 5A
effect transistors.

200V/150V | 1.2 0O 4A

ABSOLUTE MAXIMUM RATINGS

SEF620|SEF621 |SEF622 |SEF623

Vps
Voer
Vs
Ip

Ipm(®)
IpLm(®)
Ptot
TSlg
i

Drain-source voltage (Vgg = 0)

Drain-gate voltage (Rgs = 20 KQ)

Gate-source voltage

Drain current (continuous) T e
at T

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T ;e = 25°C

Derating factor

Storage temperature

Max. operating junction temperature

200V

5A

case = 100°C | 3A

20A
20A

150V ~ 200V
20V
5A 4A
3A 2.5A
20A 16A
20A 16A
40W
0.32wW/°C
-55 to 150°C
150°C

200V | 150V I 200V ‘ 150V

150V

4A
2.5A
16A
16A

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA

Drain.connected to tab * g

15 gmax

— X7

C-249
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SEF620
SEF621
SEF622
SEF623

THERMAL DATA

Rih -case Thermal resistance junction-case max. 3.12°C/W
N Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions | Min. | Typ. | Max.| Unit I
OFF
Vgr oss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF620/SEF622 200 . \Y
for SEF621/SEF623 150 \
loss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 26°C
Vps = Max. Rating X0.8 1000| A
Tease = 125°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip = 250 A 2 4 \Y
voltage
b (om On-state drain Vbs > b (om XRbs (on) max
current Vgs =10V
for SEF620/SEF621 5 A
for SEF622/SEF623 4 A
Rps (on) Static drain-source Vgs = 10V Ip =25 A
on resistance for SEF620/SEF621 0.43]| 0.8| Q
for SEF622/SEF623 043( 1.2 Q
Os Forward - Vbs > Ip (on) XRps (on) max 1.3 3 mho
transconductance Ipb=25A
DYNAMIC
Ciss Input capacitance 380 | 500| pF
Coss Output capacitance Vps =256V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEF620
SEF621
SEF622
SEF623

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.l Max.I Unit. l
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 40| ns
t, Rise time Ib=25A 60| ns
tq (off) Turn-off delay time Rgs = 50 Q R; = 560 O 100| ns
t¢ Fall time (see test circuit) 60| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF620/SEF621 5 A
for SEF622/SEF623 4 A
Ispm(®)  Source drain current | for SEF620/SEF621 20 A
(pulsed) for SEF622/SEF623 16 A
Vsp Forward on voltage for SEF620/SEF621 2 \
lsp=5A Vgg=0
for SEF622/SEF623
lsp=4A Vg=0 14| V
t, Reverse recovery lsp = 6 A T;= 150°C 350 ns
time di/dt = 100 A/us
Qr Reverse recoved 2.3 uC
charge

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

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP317 Datasheet.
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SEF620
SEF621
SEF622
SEF623

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

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

Waveforms

5-6059

td(otf) tf
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SEF630

SEF631
SEF632
N-CHANNEL POWER MOS TRANSISTORS SEF633
APPLICATIONS
HIGH SPEED SWITCHING Voss | Rosom| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.4 Q 9A
effect transistors.
200V/150V | 0.6 QO | 8A
ABSOLUTE MAXIMUM RATINGS SEF630|SEF631|SEF632| SEF633
Vps " Drain-source voltage (Vgg = 0) 200V ’ 150V | 200V | 150V
VR Drain-gate voltage (Rgg = 20 KQ) 200V © 150V ° 200V © 150V
Vgs Gate-source voltage +20V
o Drain current (continuous) T.,,, = 25°C 9A 9A 8A 8A
at T, = 100°C 6A 6A 5A 5A
lom(®) Drain current (pulsed) 36A 36A 32A 32A
loLm(®) Drain inductive current, clamped 36A 36A 32A 32A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Totg Storage temperature -65 to 150°C
Ti Max. operating junction temperature 150°C
(*) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA Dimensions in mm
(3
Drain connected to tab P
a & gmax
ﬁ} 1.37mas
/_'Q¥ — £l -
3355 e :‘:
D 1§ ~
j ) 121
25 | I
osamax

C-253
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SEF630
SEFB31
SEF632
SEF633

THERMAL DATA

Rth J-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/W
300°C

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

Parameter Test conditions | Min. I Typ. l Max.| Unit |
OFF
Ver pss Drain-source Ip = 260uA Vgs = O
breakdown voltage for SEF630/SEF632 200 \
for SEF631/SEF633 150 \
lpss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 [,lA 2 4 \
voltage
Ip oy On-state drain Vs > Ip (on XRos (on) max
current Vgs =10V
for SEF630/SEF631 9 A
for SEF632/SEF633 8 A
Rps (on) Static drain-source Vgs = 10V Ip =5 A
on resistance for SEF630/SEF631 0.25( 04| Q
for SEF632/SEF633 0.25| 0.6| Q
O¢s Forward VDS > ID (on) XRDS (on) max 3 mho
transconductance Ip =
DYNAMIC
Ciss Input capacitance 980 {1200 | pF
oss Output capacitance Vps =25V f = 1MHz 200 | 260| pF
rss Reverse transfer Vgs =0 80| 100 | pF
capacitance
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SEF630

SEF631
SEF632
SEF633
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions ‘ Min.l Typ. Max.l UnitJ
SWITCHING
t4 (on) Turn-on delay time Vee =90V Ip=5A 30 ns
t, Rise time Rgs =150 R =150 50 ns
t4 (off) Turn-off delay time (see test circuit) 50 ns
¢ Fall time 40 ns
SOURCE DRAIN DIODE
Isp Source drain current for SEF630/SEF631 9 A
for SEF632/SEF633 8 A
Ispm(®)  Source drain current | for SEF630/SEF631 36 A
(pulsed) for SEF632/SEF633 32 A
Vsp Forward on voltage for SEF630/SEF631 2 \
Ilsp=9A Vgg=0
for SEF632/SEF633
lsp=8A Vi =0 18| V
t, Reverse recovery Isp = 9 A T;=150°C 450 ns
time di/dt = 100 Alus
Qe Reverse recoved 3 uC
charge

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

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see SGSP574 Datasheet.

C-255




SEF630
SEF631
SEF632
SEFG33

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

)
I
|

- -—m
2200 |33 Vee
pF pF

t t
- I3 t
Sc-0073 glon) tr s-goss d(oft) tf

Pulse width < 100 us
Duty cycle < 2%
Vv, = 10V
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SEF710
SEFTI1
SEF712

N-CHANNEL POWER MOS TRANSISTORS SEFTI3

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps ony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 3.6 Q | 1.5A

effect transistors.
400V/350V 5 QO |1.3A

ABSOLUTE MAXIMUM RATINGS SEF710|SEF711|SEF712|SEF713

Vps Drain-source voltage (Vgg = 0) 400V | 350V | 400V | 350V

Voer Drain-gate voltage (Rgg = 20 KQ) 400V ~ 350V ° 400V ' 350V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T, = 25°C 1.5A 1.5A 1.3A 1.3A
at Tgue = 100°C 1A 1A 0.8A 0.8A

Ipm(®) Drain current (pulsed) 6A 6A 5A 5A

IDI_M (o) Drain inductive current, clamped B6A 6A 5A BA

Piot Total power dissipation at T s, = 25°C 20w

Derating factor 0.16W/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA Q Dimensions in mm

Drain cbnnected to tab

g

1270

c-om TO-220
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SEF710
SEF711
SEFT12
SEF713

THERMAL DATA

Rin |-case Thermal resistance junction-case max. 6.4°C/W
T Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions l Min. I Typ. | Max.] Unit y
OFF
Vgr pss Drain-source Ip = 250uA Vgs = OV
breakdown voltage for SEF710/SEF712 400 \%
for SEF711/SEF713 350 \Y
lpss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wuA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs ity Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ip on)  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =1
for SEF710/SEF711 1.5 A
for SEF712/SEF713 1.3 A
Rps on) Static drain-source Vgs= 10V Ip =0.8 A
on resistance for SEF710/SEF711 21| 36| Q
for SEF712/SEF713 2.1 5 0
Os Forward Vbs > b (on) XRps (on) max 0.5 | 1.25 mho
transconductance Ip =08A
DYNAMIC
Ciss Input capacitance 340 | 450| pF
oss Output capacitance Vps =25V f =1 MHz 60 95| pF
Crss Reverse transfer Vps = OV 30 50| pF
capacitance
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SEF710
SEFTH
SEFT12
SEFT13

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions 1 Min. l Typ.l Max.l Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vg, pss 10 ns
t, Rise time Ip = 0.8 A 20 ns
t4 (off) Turn-off delay time Rgs = 60 Q R =500 10 ns
t Fall time (see test circuit) 15 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF710/SEF711 1.5 A
for SEF712/SEF713 1.3 A
Ispm(®)  Source drain current for SEF710/SEF711 6 A
(pulsed) for SEF712/SEF713 5 A
Vsp Forward on voltage for SEF710/SEF711 1.6 \
lsp=15A Vgs=0
for SEF712/SEF713
|SD=1.3A VGS= 0 1.5 \%
t,, Reverse recov. time Isp = 1.5 A T, = 150°C 380 ns
di/dt = 100 Alus
Q. Reverse recovered 2.7 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see SGSP331 Datasheet.
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SEF710
SEFT
SEF712
SEF713

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

]
I
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! .
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+——
tyton) tr 5-6059 td(off) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SEF720
SEF721
SEF722

N-CHANNEL POWER MOS TRANSISTORS SEF123

HIGH SPEED SWITCHING APPLICATIONS Voss  |Rosom| o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 400V/350V |1.8 O 3A

effect transistors. . 400V/350V | 2.5 O 2.5A
ABSOLUTE MAXIMUM RATINGS ssnzo’senm |SEF722|SEF723
Vps Drain-source voltage (Vgg = 0) 400V ’ 350V ‘ 400V ‘ 350V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 400V ' 350V © 400V ' 350V
Vas Gate-source voltage +20V
I Drain current (continuous) T, = 25°C 3A 3A 2.5A 2.5A
at Tguee = 100°C 2A 2A 1.5A 1.5A
Iom(®) Drain current (pulsed) 12A 12A 10A 10A
IpLm(®) Drain inductive current, clamped 12A 12A 10A 10A
Piot Total power dissipation at T ,,, = 25°C 40w
Derating factor 0.32w/°C

Tetg Storage temperature -55 to 150°C

i Max. operatihg junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA s Dimensions in mm

Drain connected to tab 1047

15 gmar

127m"

c-om TO-220
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SEF720
SEF721
SEF722
SEF723

THERMAL DATA

~ Rih j-case Thermal resistance junction-case max. 3.12°C/W
N Maximum lead temperature for soldering purpose 300°C

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

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF720/SEF722 400 \%
for SEF721/SEF723 350 \%
Ipss Zero gate voltage Vps = Max. Rating 250| upA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wuA
Tease = 125°C
lgss Gate-body leakage Vgs = *20V 100| nA
current (Vpg = 0)
ON*
Vgs ) Gate threshold Vps = Vgs Ip = 250u A 2 4 \
voltage
b oy On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF720/SEF721 3 A
for SEF722/SEF723 2.5 A
Rps (on) Static drain-source Vgs = 10V I =1.5 A
on resistance for SEF720/SEF721 0.7 1.8 Q
for SEF722/SEF723 07| 25| Q
Its Forward VDS = [D (on) XRDS (on) max 1 5 mho
transconductance Ip=15A
DYNAMIC
Ciss Input capacitance 780 {1000 pF
0ss Output capacitance Vps =25V f =1 MHz 150 | 200| pF
Crss Reverse transfer Vgs = 0 100 | 130| pF
capacitance
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SEF720

SEF721
SEF722
SEF723
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions \ Min. | Typ.| Max.| Unit. ‘
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 40 ns
t, Rise time Ipb=15A 50 ns
4 (off) Turn-off delay time Rgs = 50Q2 R, = 500 100 ns
t Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Isp Source drain current for SEF720/SEF721 3 A
for SEF722/SEF723 2.5 A
Ispm(®)  Source drain current | for SEF720/SEF721 12 A
(pulsed) for SEF722/SEF723 10 A
Vsp Forward on voltage for SEF720/SEF721 1.6 \%
|D =3A VGS =0
for SEF722/SEF723
Ipb=25A Vg, =0 15| V
t, Reverse recovery Isp = 3 A di/dt=100 Alus 450 ns
time T, = 150°C
Q. Reverse recovered 3.1 uC
charge

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

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP364 Datasheet.

C-263



SEF720
SEF721
SEF722
SEF723

SWITCHING TIMES RESISTIVE LOAD

Test circuit

=
\/

c

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

tylon) tr

5-6059

td(otf) tf
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SEF730
SEF731
SEF732

N-CHANNEL POWER MOS TRANSISTORS SEFT3

HIGH SPEED SWITCHING APPLICATIONS

, ) ” Vbss Rps ony | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V 1 Q |5.5A

effect transistors.
400V/350V | 1.5 Q [4.5A

ABSOLUTE MAXIMUM RATINGS SEF730| SEF731|SEF732 |SEF733

Vps Drain-source voltage (Vgg = 0) 400V | 350V ‘ 400V | 350V

Vpgr Drain-gate voltage (Rgs = 20 KQ) 400V ~ 350V ' 400V ' 350V

Vgs Gate-source voltage +20V

Ib Drain current (continuous) T s, = 25°C 5.6A 5.5A 45A 45A
at T, = 100°C | 3.5A 3.5A 3A 3A

lom(®) Drain current (pulsed) 22A 22A 18A 18A

loLm(®) Drain inductive current, clamped 22A 22A 18A 18A

Piot Total power dissipation at T, = 25°C 75W

Derating factor 0.6wW/°C
Tstg Storage temperature -55 to 150°C
T Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA Q Dimensions in mm
Drain connected to tab -
4 8ma
ﬁf 137 |
o L4 F
385 /_'Qi 4 i
T —— ;
> '
THT a1
o Y
P 20 %t
s c-om TO-220
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SEF730
SEF731
SEF732
SEF733

THERMAL DATA

R j-case Thermal resistance junction-case max. 1.67°C/wW
T Maximum lead temperature for soldering purpose . 300°C

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

Parameter Test conditions ] Min. | Typ. | Max.| Unit l
OFF
Vgr pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SEF730/SEF732 400 \%
for SEF731/SEF733 350 \
Ibss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 256°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vs wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
ID (on) On-state drain VDS =1Ip (on) XRDS (on) max
current Vgs =10V
for SEF730/SEF731 5.5 A
for SEF732/SEF733 4.5 A
Rps (on) Static drain-source Vgs = 10V Ip = 3A
on resistance for SEF730/SEF731 0.7 11 Q
for SEF732/SEF733 07| 15| Q
9ts Forward Vos = Ip (on) XRos (on) max 3 5 mho
transconductance Ip=3A
DYNAMIC
Ciss Input capacitance 780 {1000 | pF
Coss Output capacitance Vps =25V f = 1 MHz 150 | 200| pF
Cres Reverse transfer Vgs = O 100 | 130| pF
capacitance
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SEF730
SEF731
SEF732
SEF733

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ‘ Min.1 Typ.i Max.l Unit.
SWITCHING
td ton) Turn-on delay time Vee = 0.5 Vigripss 30 ns
t, Rise time Ip =3A 35 ns
tq (off) Turn-off delay time Rgs = 15Q R =150 55 ns
t Fall time (see test circuit) 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF730/SEF731 55 A
for SEF732/SEF733 45 A
Ispm(®)  Source drain current for SEF730/SEF731 22 A
(pulsed) for SEF732/SEF733 18 A
Vsp Forward on voltage for SEF730/SEF731 1.6 Vv
Ip=55A Vgs=0
for SEF732/SEF733
lp=45A V=0 15| V
t. Reverse recovery lsp = 5.5 A di/dt=100 A/us 600 ns
time T, = 150°C
Q, Reverse recovered 4 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP364 Datasheet.
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SEF730
SEF731
SEF732
SEF733

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

| SRR SRy |

|
1
|
|
1
|

——t
tyCon) tr 5-60%9 td(oft) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF820

SEF821
SEF822
N-CHANNEL POWER MOS TRANSISTORS SErBz3
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om ] 1o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V 3Q 2.5A
effect transistors.
500V/450V 4 O 2 A
ABSOLUTE MAXIMUM RATINGS SEF820|SEF821 |SEF822 SEF823
Vbs Drain-source voltage (Vgg = 0) 500V ‘ 450V l 500V | 450V
VoGr Drain-gate voltage (Rgg = 20 KQ) 500V ' 450V ° 500V = 450V
Vs Gate-source voltage t20v
Ip Drain current (continuous) T ., = 25°C 2.5A 2.5A 2A 2A
at Tge = 100°C | 1.6A 1.5A 1A 1A
lom(®) Drain current (pulsed) 10A 10A 8A 8A
loLm(®) Drain inductive current, clamped 10A 10A 8A 8A
Piot Total power dissipation at T ,,, = 256°C 40W
Derating factor 0.32W/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(®) Puise width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab 10.4mas

o}

15 gmas

1270

C-269

Dimensions in mm
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SEF820
SEF821
SEF822
SEF823

THERMAL DATA

Rth )-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

3.12°C/W
300°C

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

Parameter

Test conditions

I Min. | Typ. I Max.l Unit

OFF

Vigr pss Drain-source

ID = 250‘UA VGS =0

capacitance

breakdown voltage for SEF820/SEF822 500 \%
for SEF821/SEF823 450 Vv
loss Zero gate voltage Vpg = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000] uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS lD = 250 /IA 2 4 \"
voltage
Ioom  On-state drain Vbs = Ip (on) XRps (on) max
current Vgg =10V
for SEF820/SEF821 25 A
for SEF822/SEF823 2 A
Rps on) Static drain-source Vgs = 10V Ip=1A
on resistance for SEF820/SEF821 1.33] 3 Q
for SEF822/SEF823 1.33] 4 Q
s Forward Vbs > I (on) XRbs (on) max 1135 mho
transconductance Ipb=1TA
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
Coss Output capacitance Vps =25V f =1 MHz 160 [ 190| pF
rss Reverse transfer Vgs = 0 80| 100( pF
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SEF820
SEF821
SEF822
SEF823

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. | Typ.l Maﬂ Unit.J
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 60 ns
t, Rise time b=1A 50 ns
ty o Turn-off delay time Rgs =50Q R =500 60 ns
t Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF820/SEF821 25 A
for SEF822/SEF823 2 A
Ispm(®)  Source drain current> | for SEF820/SEF821 10 A
(pulsed) for SEF822/SEF823 8 A
Vsp Forward on voltage for SEF820/SEF821 1.6 \Y
Isp = 25A Vgs=0
for SEF822/SEF823 1.5
ISD= 2A VGS =0 \%
t Reverse recovery Isp=25A T;=150°C 600 ns
time di/dt = 100 A/us
Qr Reverse recovered 3.5 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves, and switching times resistive load, clamping inductive load, gate
charge, body drain diode trr measurament test circuits see SGSP368 Datasheet.
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SEF820
SEF821
SEF822
SEF823

SWITCHING TIMES RESISTIVE LOAD

Test circuit

-

c«

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms
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SEF830
SEF831
SEF832

N-CHANNEL POWER MOS TRANSISTORS SEF833

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps onm | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V | 1.5 O | 4.5A

effect transistors.
500V/450V 2 Q 4 A

ABSOLUTE MAXIMUM RATINGS SEF830|SEF831 |SEF832 SEF833

Vps Drain-source voltage (Vgg = 0) 500V ' 450V { 500V | 450V

Vpgr Drain-gate voltage (Rgs = 20 KQ) 500V ° 450V ~ 500V © 450V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) Tg,s, =25°C 4.5A  4.5A 4A 4A
at T, = 100°C 3A 3A 2.5A 2.5A

lom(®) Drain current (pulsed) 18A 18A 16A 16A

lom(®) Drain inductive current, clamped 18A 18A 16A 16A

Piot Total power dissipation at T s, = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA Dimensions in mm

Drain connected to tab

§
m

2.7

c-om TO-220
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SEF830
SEF831
SEF832
SEF833

THERMAL DATA

R

th j-case

Thermal resistance junction-case

T Maximum lead temperature for soldering purpose

max.

1.67°C/W
300°C

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

Parameter Test conditions | Min. l Typ. I Max.l Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF830/SEF832 500 \"
for SEF831/SEF833 450 \
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \%
voltage
Ip o)  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF830/SEF831 4.5 A
for SEF832/SEF833 4 A
Rps (on) Static drain-source Vgs =10V Ip =25A
on resistance for SEF830/SEF831 1.33] 1.5 Q
for SEF832/SEF833 1.33 2 QO
Ofs Forward Vbs > Ib (on XRbs (on) max 25|35 mho
transconductance Ip =
DYNAMIC
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps =25V f = 1MHz 150 | 190| pF
Crss Reverse transfer Vgs = 0 80 | 100( pF
capacitance
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SEF830
SEF831
SEF832
SEF833

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. I Typ.l Max.l Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 225V Ip = 2.5A 30 ns
t, Rise time Rgs = 156QQ R; = 15Q 30 ns
t4 (off) Turn-off delay time (sse test circuit) 55 ns
t; Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF830/SEF831 4.5 A
for SEF832/SEF833 4 A
Ispm(®)  Source drain current | for SEF830/SEF831 18 A
(pulsed) for SEF832/SEF833 16 A
Vsp Forward on voltage for SEF830/SEF831 1.6 \
lsp=45A Vi =0
for SEF832/SEF833
Isp= 4A Vgg=0 15| V
t,, Reverse recovery Isp=45A T;=1560°C 800 ns
time di/dt = 100 A/us
Q, Reverse recoved 4.6 uC
charge

*

Pulsed: pulse duration < 300us, dutv cycle < 2%

(e) Pulse width limited by safe operating area.

For typical curves, and switching times resistive load, clamping inductive load, gate

charge, body drain diode trr measurament test circuits see SGSP368 Datasheet.
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SEF830
SEF831
SEF832
" SEF833

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

= = .
2200 |33 | v
pF | pF
-— ——
tylon) tr 5-6059 td(oft) tf

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V, = 10V
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SEFHGNS5

SEFH7NS0
SEFMBN55
N-CHANNEL POWER MOS TRANSISTORS SEFMTIS
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps iony | Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500 V 080 | 7A
effect transistors.
550 V 120 | 6A
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
6N55 | 7N50
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vber Drain-gate voltage (Rgg = 20 KQ) 550V 500V
Vgs Gate-source voltage *20V
Ip Drain current (continuous) T.,s, =25°C 6A 7A
Ipm(®) Drain current (pulsed) 30A 40A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at T s, = 25°C 150W
Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
i Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA
S
Draln connected to case
262 7™ N7
09 177
! =
3 G| S . <
I {_ﬁ Tk
D 4.
A\ 40-409 LR
* T0-3
C-277
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Drain connected to tab
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SEFH6NS5
SEFH7NS0
SEFM6NS5
SEFM7NS0

THERMAL DATA

R
T

th j-case

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

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

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vg pss Drain-source Ip=5mAVgg =0
breakdown voltage for SEFH6N55/SEFM6N55 | 550 \%
for SEFH7N50/SEFM7N50 | 500 \Y%
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 uA
drain current (Vgg = 0)| T, = 100°C 2.5| mA
lgss Gate-body leakage Vgg = £20V 500 nA
current (Vpg = 0)
ON*
Vgs wny Gate threshold Vps = Vgs Ip = 1mA 2 45| V
voltage T, = 100°C 1.5 40| V
Rps (on) Static drain-source for SEFH6N55/SEFH6N55 1.2 Q
on resistance Ip = 3A
(Vgs = 10V) for SEFH7N50/SEFM7N50 08| Q
Ipb=35A
Vpsion) Drain-source forSEFH6N55/SEFMI6N55 9 \Y%
On-voltage Ipb=6A
(Vgs = 10V) for SEFH7N50/SEFM7N50 7 \%
b=7A
T; = 100°C
for SEFH6N55/SEFM6N55 7.2 V
Ip=3A
for SEFH7N50/SEFM7N50 56| V
Ip=35A
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SEFHGNS5

SEFH7NS0
SEFMB6NSS5
SEFM7NS0
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
Ofs Forward for SEFHEN55/SEFM6N55
transconductance Vps = 16V Ip =3 A 2 mho
for SEFH7N50/SEFM7N50
Vps = 10V Ip=35A 2 mho
DYNAMIC
Ciss Input capacitance 1600|1900| pF
oss Output capacitance Vps =256V f =1MHz 230| 280| pF
rss Reverse transfer Vgs =0 140| 170| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 26V 60 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
t4 (off) Turn-off delay time Rgs = B0 QR; = 560 O 200 ns
t Fall time (see test circuit) 120 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.3 \Y
ton Forward Turn-on time | Igp = Rated I Vgg = O 175 ns
te Reverse recovery 600 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP478 Datasheet.
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SEFHGNS5
SEFH7NS0
SEFM6NS5
SEFM7NS0

SWITCHING TIMES RESISTIVE LOAD

Test circuit

- —
-
33 Vee
pF

SC-0073
Pulse width < 100 us
Duty cycle < 2%
\/i = 1 0\/

Waveforms
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SEFH7N45/SEFM7N45

SEFHBN35/SEFM8N35
N-CHANNEL POWER MOS TRANSISTORS A
HIGH SPEED SWITCHING APPLICATIONS Vpbss Rps iony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V |0.55 QO | 8 A
ansistors.
effect transistors 450V (08 Q| 7A
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
7N45 l 8N35 l 8N40
Vps Drain-source voltage (Vgg = 0) 450V ’ 350V ’ 400V
Vogr Drain-gate voltage (Rgg = 20K 450V 350V 400V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T.,s, =25°C 7A 8A 8A
Iom(®) Drain current (pulsed) 40A 48A 48A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at Ty, = 25°C 150w
Derating factor 1.2W/°C
Tstg Storage temperature -65 to 1560°C
T Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA O Dimension in mm
Drain connected to case Drain connected to tab
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SEFH7NA45/SEFM7NA5
SEFHBN35/SEFMBN35
SEFH8NA40/SEFMBNAD

THERMAL DATA

Rih j-case Thermal resistance junction-case max. l 0.83°C/W
T Maximum lead temperature for soldering purpose 275°C
L

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

Parameter Test conditions | Min. | Typ. | Max.l Unit I
OFF
Ver pss Drain-source Ip=5mMA Vgg =0
breakdown voltage for SEFH7N45/SEFM7N45 | 450 \%)
for SEFH8N40/SEFM8N40 | 400 \
for SEFH8N35/SEFM8N35 | 350 \Y
loss Zero gate voltage Vps = 0.85 Rated Vpgg 250 upA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vas n) Gate threshold Vps = Vgs Ilp=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source for SEFH7N45/SEFM7N45 0.80] Q
on resistance Ip = 3.6A
(Vgs = 10V) for SEFH8N40/SEFM8N40 0.55
Ib=4A
for SEFH8N35/SEFM8N35 0.55
Ip = 4A
Vpsion) Drain-source for SEFH7N45/SEFM7N45 7 \
On-voltage Ib=7A
(Vgs = 10V) for SEFH8N40/SEFM8N40 53| V
Ip=8A
for SEFH8N35/SEFM8N35 53| V
Ipb=8A
for SEFH7N45/SEFM7N45 56| V
Ip=385A T;=100°C
for SEFH8N40/SEFM8N40 44| V
Ib=4A T;=100°C
for SEFH8N35/SEFM8N35 44| V
lpb=4A T = 100°C
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SEFH7N45/SEFM7N45

SEFHBN35/SEFM8N35
SEFH8N40/SEFM8NA0
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
Is Forward for SEFH7N45/SEFM7N45 2 mho
Ip=35A
transconductance for SEFH8BN40/SEFM8N40 3 mho
Ipb=4A
(Vps = 10V) for SEFH8N35/SEFM8N35 3 mho
Ip=4A
DYNAMIC
Ciss Input capacitance 1600| 2100 pF
Coss Output capacitance Vps =25V f = 1MHz 300| 390{ pF
Cres Reverse transfer Vgs =0 200| 260] pF
capacitance
SWITCHING
14 (on) Turn-on delay time Vee = 25V 60 ns
t, Rise time Ip = 0.5 Rated Iy 150 ns
td (off) Turn-off delay time RGS =50Q Ri =50Q 200 ns
t Fall time (see test circuit) 120 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.3 \Y
ton Forward Turn-on time | Igp = Rated Ip Vgs = O 175 ns
t,, Reverse recovery Vgs = 0 600 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2% |
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP474 Datasheet.

C-283



SEFHTNAS/SEFRITHAS
SEFHBN35/SEFM8N35
SEFH8NA0/SEFMBNA0

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
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Pulse width < 100 us
Duty cycle < 2%
vV, =10V
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N-CHANN

EL POWER MOS TRANSISTORS

SEFHI5N18

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate

N-Channel

enhancement mode Power-Mos field

effect transistors.

SEFHISN20
SEFMI5H18
SEFMI5N20
Vpss Rps om| b
180V/200V | 0.16 Q|15 A

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
15N18 | 15N20
Vps Drain-source voltage (Vgg = 0) | 180V | 200V
Vpgr Drain-gate voltage (Rgs = 20K ) 180V 200V
Vgs Gate-source voltage +20V
Ib Drain current (continuous) T, = 25°C 15A
Iom(®) Drain current (pulsed) 80A
lam Gate current (pulsed) 1.5A
Prot Total power dissipation at T ,s, = 25°C 150W
Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
\ Max. operating junction temperature 150°C

(e) Pulse width

limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA S

Drain connected to case
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SEFHI5N18

SEFHI5N20
SEFMI5N18
SEFMISN20

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

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

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vgr pss Drain-source Ib=5mA Vg =0
breakdown voltage for SEFH15N18/SEFM15N18| 180 \Y)
for SEFH15N20/SEFM15N20| 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | WA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 220V 500 nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 \)
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V I =75A 0.11]1 0.16] Q
on resistance
Vbs (on) Drain-source Vgs= 10V Ip=15A 3 \Y
On voltage Vgs = 10V Ip = 7.5A 24| V
T; = 100°C
Os Forward Vps = 15V Ip = 7.5 A 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 1900 |2200| pF
oss Output capacitance Vps =25V f =1 MHz 450| 550/ pF
rss Reverse transfer Vgs = 0 220( 260| pF
capacitance
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SEFHI5N18

SEFHI5N20
SEFMI5N18
SEFM1I5N20
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 26V 60 ns
£ Rise time I % 0.5 Rated Ip 300 ns
t4 (off) Turn-off delay time Rgs = 50Q R;=50Q 220 ns
t Fall time (see test circuit) 250 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Igp = Rated Ip vgs = O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP473 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

t t I t
on 5-60¢ t
SC-0073 d( ) tr €9 d(oft) tf

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SEFH25N08
SEFH25N10

SEFM25N08
SEFM25N10

N-CHANNEL POWER MOS TRANSISTORS

:LIGH SPfED SWLT:HIdNG AI\PPII.IIC;ATIONS Vpbss Ros on| o
ese products are diffused multi-cell silicon gate
N-Chan?\el enhancement mode Power-Mos ?ield 80V/100V | 0.07502| 25 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
25N08 | 25N10
Vps Drain-source voltage (Vgg = 0) 8ov | 100V
Vogr Drain-gate voltage (Rgg = 20K ) 8ov 100V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) Tg,se = 25°C 25A
Ipm(®) Drain current (pulsed) 125A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T.,,, = 25°C 150W
Derating factor 1.2W/°C
Tstg Storage temperature -65 to 1560°C
i Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA S
Dralin connected to case
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A
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Dimension in mm

Drain connected to tab
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SEFHZ5N08

SEFH25N10
SEFM25N08
SEFM25N10
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 0.83°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. ' Typ. | Max. UnitJ
OFF
Vigr pss Drain-source Ib=5mA Vg =0
breakdown voltage for SEFH25NO8/SEFM25N08| 80 \
for SEFH25N10/SEFM25N10| 100 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vgs @) Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs= 10V Ip=125A 36 75| mQ
on resistance
Vps (on) Drain-source Vgs= 10V Ip=25A 2.25 V
On voltage Vgs= 10V Ip=125A 1.8| V
T; = 100°C
Ot Forward Vps = 10V Ip= 125 A 51 12 mho
transconductance
DYNAMIC
Ciss Input capacitance 1800 [2200| pF
oss Output capacitance Vpg =25V f=1MHz 650| 810| pF
Crss Reverse transfer Vgs = 0 300( 375/ pF
capacitance
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SEFH25N08
SEFH25N10

SEFM25N08
SEFM25N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.‘ Max.i Unit.
SWITCHING
t Turn-on delay time Vee = 25 60| ns
?(On) Rise time chg 0.5 Rated Ip 450| ns
t4 (off) Turn-off delay time Rgs = 50 Q R;= 50 Q 160 ns
t Fall time (see test circuit) 300| ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.5 \
ton Forward Turn-on time | Isp = Rated Iy Vgg = O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, dutv cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP471 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Pulse width

Waveforms

-
33 | v

< 100 us

Duty cycle < 2%

V; =10V

SC-0073

ty(on) tr

$-6059 td(oft) tf
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SEFH35N05
SEFH35N06
SEFM35N05

N-CHANNEL POWER MOS TRANSISTORS SEFM35NOG

HIGH SPEED SWITCHING APPLICATIONS

Vbss Ros om| Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V | 0.055Q0| 35 A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
35N05 | 35N06

Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vber Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V

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

Iom(®) Drain current (pulsed) 150A

Iem Gate current (pulsed) 1.5A

Pt - Total power dissipation at T ,,, = 25°C 150W

Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
T] Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA S Dimension in mm
Drain connected to case Drain connected to tab
152 so7
o ™ 7 207 |
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SEFH35N05
SEFH35N06
SEFM35N05
SEFM35N06

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

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

Parameter

Test conditions

l Min. | Typ. I Max.l

Unit

OFF

Vg pss Drain-source

ID=5mAVGS=0

capacitance

breakdown voltage for SEFH35N05/SEFM35N05| 50 \)
for SEFH35N06/SEFM35N06| 60 \'%
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA-
drain current (Vgg = 0} [ T; = 100°C 2.5 mA
lgss Gate-body leakage Vgs = 20V 500( nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 1 mA 2 4.5 \%
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ib=175A 30 | 65 | mQ
on resistance
VDS (on) Drain-source VGS = 10V ID =35 A 2.3 \)
On voltage Vgs = 10V Ipb=175A 19| V
T; = 100°C
Oss Forward Vpg = 16V Ip=175A 8 [ 15 mho
transconductance
DYNAMIC
Ciss Input capacitance 1900 2500 pF
Coss Output capacitance Vps =25V f=1MHz 1200 |1600( pF
rss Reverse transfer Vgs =0 600| 800| pF




SEFH35N05

SEFH35N06
SEFM35N05
SEFM35N06
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25V 60 ns
" Rise time I % 0.5 Rated Ip 450 ns
t4 (off) Turn-off delay time Rgs = 50Q R, =500 150 ns
tf Fall time (see test circuit) 300 ns
SOURCE DRAIN DIODE
Vgp Forward on voltage 1.5 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP491 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

90|,

|
|
|
1
|
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ty(on) tr s-50¢5 td(otf) tf

SC-0073

Pulse width < 100 us
Duty cycle <2%
Vv, =10V
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35

SEFM3N40/SEFP3N40

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Rps iony | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V | 3.3 Q | 3 A
effect transistors.

450V 4 O | 2A
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP

2N45 ] 3N35 | 3N40
Vps Drain-source voltage (Vgg = 0) 450V ‘ 350V ’ 400V
Vogr Drain-gate voltage (Rgg = 20 K§2) 450V 350V 400V
Vas Gate-source voltage +20V
Ib Drain current (continuous) Tg,ee =25°C 2A 3A 3A
Iom(®) Drain current (pulsed) 7A 8A 8A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T, = 25°C 75W

Derating factor 0.6W/°C

Tstg Storage temperature -65 to 1560°C
T, Max. operating junction temperature 150°C

(*) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA s Dimensions 1n mm

Drain connected to tab Drain connected to case
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SEFM2N45/SEFP2R4S

SEFM3N35/SEFP3N35
SEFM3NA40/SEFP3NA0
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter J Test conditions Min. | Typ. | Max.| Unit
OFF
Vigr pss Drain-source Ip=5mA Vgs =0
breakdown voltage for SEFM2N45/SEFP2N45 | 450 \
for SEFM3N40/SEFP3N40 | 400 \
for SEFM3N35/SEFP3N35 | 350 v
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 uA
drain current (Vgg = 0) | T, = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Vgs ) Gate threshold Vps = Vgs Ip= 1mA 2 45| V
voltage T, = 100°C 1.5 4.0 \%
Rps on) Static drain-source for SEFM2N45/SEFP2N45 4.0
on resistance Ip = 1A
(Vgs = 10V) for SEFM3N40/SEFP3N40 3.3
b= 15A
for SEFM3N35/SEFP3N35 3.3
Ip = 1.6A
Vps(on) Drain-source forSEFM2N45/SEFP2N45 10| V
On-voltage Ipb=2A
(Vgs = 10V) for SEFM3N40/SEFP3N40 12 Y,
Ib=3A
for SEFM3N35/SEFP3N35 12 \Y
b=3A
for SEFM2N45/SEFP2N45 8 \Y
Ipb=1A T, = 100°C
for SEFM3N40/SEFP3N40 10 \Y
Ipb =156 A T;=100°C
for SEFM3N35/SEFP3N35 10 \%

Ip=15A T,= 100°C
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35
SEFM3N40/SEFP3N40

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.
Js Forward for SEFM2N45/SEFP2N45 1 mho
Ip = 1A
transconductance for SEFM3N40/SEFP3N40 | 0.75 mho
Ipb=15A
(Vpg = 15V) for SEFM3N35/SEFP3N35 | 0.75 mho
Ipb=15A
DYNAMIC
Ciss Input capacitance 340 | 450 | pF
oss Output capacitance Vps =25V f =1 MHz 60| 95| pF
Cres Reverse transfer Vgs = 0 30 50| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 125V 40 | ns
t, Rise time Ip = 0.5 Rated Iy 60| ns
t4 (off) Turn-off delay time Rgs = 50Q0 R; = 50Q 60 | ns
t Fall time (see test circuit) 30| ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1 \%
ton Forward Turn-on time | Isp = Rated Iy Vgg = 0 150 ns
t, Reverse recovery 200 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP130 Datasheet.
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35
SEFM3N40/SEFP3N4D

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

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

Waveforms

=
tylon) tr S-6059 td(oft) tf
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SEFM3N55 ;
SEFM4N50 L
SEFP3NS5

SPMNS0 | CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500 V 150 | 4A

effect transistors. 550 V 250 3 A

Vpss Rps iony) | Ip

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM

. 3N55 , 4N50
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vbar Drain-gate voltage (Rgg = 20KQ) 550V 500V
Vas Gate-source voltage +20V
Ib Drain current (continuous) T.,s, =25°C 3A 4A
Ipm(®) Drain current (pulsed) 10A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T.,s, = 25°C 75W

Derating factor 0.6wW/°C

Tstg Storage temperature -65 to 1560°C

i Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA Dimension in mm
S
Drain connected to case Drain connected to tab
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SEFM3NS5.

SEFM4NS0
. SEFP3N55
SEFPANS0
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. | Typ. l Max.l Unit J
OFF
Vgr pss Drain-source Ip=5mA Vg =0
breakdown voltage for SEFM3N55/SEFP3N55 | 550 \"
for SEFM4N50/SEFP4N50 | 500 \%
Ipss  Zero gate voltage Vpg = 0.85 Rated Vpgg 250| wuA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 A\
voltage T; = 100°C 1.6 40( V
Rps on) Static drain-source for SEFM3N55/SEFP3N55 1.33] 25| Q
on resistance Ip = 1.5A
(Vgs = 10V) for SEFM4N50/SEFP4N50 1.33) 1.5 Q
Ib=2A
Vpsion) Drain-source forSEFM3N55/SEFP3N55 9 \
On-voltage Ipb=3A
(Vg = 10V) for SEFM4N50/SEFP4N50 7.5 \%
Ib=4A
for SEFM3N55/SEFP3N55 75| V
Ip=15A T;=100°C
for SEFM4N50/SEFP4N50 6 \"
Ipb=2A TJ=100°C
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SEFM3N55
SEFMANS0
SEFP3INGS
SEFPANS0

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max.l Unit.]
Ofs Forward for SEFM3N55/SEFP3N55
transconductance Vps =16V Ip = 15A 1.5 mho
for SEFM4N50/SEFP4NS0
Vps =16V Ip=2A 15 mho
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
Coss Output capacitance Vps =26V f =1 MHz 150 | 190| pF
rss Reverse transfer Vgs = 80| 100| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Ve = 25V 50 ns
t, Rise time Ip = 0.5 Rated Ip 100 ns
4 (off) Turn-off delay time Rgs = BO QR;= 50 Q 200 ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.1 \
ton Forward Turn-on time | Igp = Rated Iy Vgg = 0 250 ns
ty Reverse recovery 420 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP368 Datasheet.
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SEFM3N55
SEFMANSD
SEFP3NG5
SEFPANSO

SWITCHING TIMES RESISTIVE LOAD

Test circuit

I
I

- -
2200 |33 Ve
pF pF

SC-0073
Pulse width < 100 us
Duty cycle <2%

Waveforms

tylon) tr

5-6059 td(off) tf
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SEFMA4NA45/SEFPANAS
SEFM5N35/SEFPSN35
SEFM5N40/SEFPSN40

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss |Roson| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V 1Q | 5A

effect transistors.
450V | 1.5Q (4 A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
4N45 | 5N35 l 5N40
Vps Drain-source voltage (Vgg = 0) 450V ’ 350V ‘ 400V
Vper Drain-gate voltage (Rgg = 20K£2) 450V 350V 400V
Vgs Gate-source voltage 20V
Ib Drain current (continuous) T, =25°C 4A 5A 5A
Iom(®) Drain current (pulsed) 10A 12A 12A
lam Gate current (pulsed) 1.5A
Piot Total power dissipation at Tg,qe <25°C 75W
Derating factor 0.6W/°C

Tetg Storage temperature -65 to 160°C

| Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA Dimensions in mm
S
Drain connected to tab Drain connected to case
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SEFM4NA45/SEFPANAS

SEFM5N35/SEFPSN35
. SEFM5N40/SEFP5NA0
THERMAL DATA
th j-case Thermal resistance junction-case max. | 1.67°C/W
T, Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless

otherwise specified)

Parameter Test conditions Min. | Typ. Max.‘ Unit
OFF
Vgrypss Drain-source Ip=5mA Vgg=20
breakdown voltage for SEFM4N45/SEFP4AN45 | 450 \%
for SEFM5N40/SEFP5N40 | 400 \%
for SEFM5N35/SEFPS5N35 | 350 \%
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250| uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 \%
voltage T; = 100°C 1.5 4.0 \
Rps (on) Static drain-source for SEFM4N45/SEFP4N45 1.5
on resistance Ip = 2A
(Vgs = 10V) for SEFM5N40/SEFP5N40 1
Ipb=25A
for SEFM5N35/SEFPSN35 1
Ip=25A
Vpsion) Drain-source forSEFM4N45/SEFP4N45 7.5 \
On-voltage Ib=4A
(Vgs = 10V) for SEFM5N40/SEFP5N40 6.2| V
ID =5A
for SEFM5N35/SEFP5N35 6.2 V
) Ib=56A
for SEFM4N45/SEFP4N45 6 \
Ip=2A T;=100°C
for SEFM5N40/SEFP5N40 5 \
Ip=25A T;=100°C
for SEFM5N35/SEFP5N35 5 \
Ilp = 25A T;= 100°C
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SEFMANAS5/SEFPANAS
SEFMS5N35/SEFPSN35
SEFMSN40/SEFPSN40

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max.| Unit.
Os Forward for SEFM4N45/SEFP4N45 | 1.5 mho
Ib=2A
transconductance for SEFM5N40/SEFP5N40 | 2.0 mho
Ip=25A
(Vps = 15V) for SEFM5N35/SEFP5N35 | 2.0 mho
Ib=25A
DYNAMIC
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps =256V f =1 MHz 150 | 200| pF
Ciss Reverse transfer Vgs = 100 | 130| pF
capacitance
SWITCHING
t4 ton) Turn-on delay time Vee = 25V 50 ns
t, Rise time lp = 0.5 Rated Iy 100 ns
tq (off) Turn-off delay time Rgs = 50 Q R;=50Q 200 ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.1 \
ton Forward Turn-on time | Isp = Rated Ip vgs = O 250 ns
t, Reverse recovery 420 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement’
test circuits see SGSP364 Datasheet.
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SEFMANA45/SEFPANAS
SEFMSN35/SEFPSN35
SEFM5N40/SEFPSNA0

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

[
|
|
[

t t ‘
0073 glon) tr $-6059 td(ott) tf

Pulse width < 100 us
Duty cycle <2%
V; =10V
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SEFMSNI8
SEFM5N20
SEFPoN18

SEFPSN20 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros on] "o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 180V/200V 10 5A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
5N18 ‘ 5N20

Vps Drain-source voltage (Vgg = 0) 180V I 200V

Vper Drain-gate voltage (Rgg = 20KS2) 180V 200V

Vgs Gate-source voltage +20V

Ip Drain current (continuous) Tgaee = 25°C 5A

Iom(®) Drain current (pulsed) 16A

lgm Gate current (pulsed) 1.5A

Piot Total power dissipation at Tg,se = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 1560°C
T, Max. operating junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA : Dimensions 1n mm
Drain connected to tab Drain connected to case
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SEFM5N18

SEFM5N20
SEFP5N18
SEFP5N20
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

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

L Parameter

Test conditions | Min. | Typ. |Max.| Unit |
OFF
Vem pss Drain-source Ipb=5mA Vg =0
breakdown voltage for SEFM5N18/SEFP5N18 180 \%
for SEFM5N20/SEFP5N20 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgs 250 | uA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = 220V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold ‘VDS = VGS ID = 1TmA 2 4.5 \%
voltage T, = 100°C 1.5 4.0 \%
Rps (on) Static drain-source Vgs = 10V Ip=25A 0.45| 1 Q
on resistance
Vps (on) Drain-source Vgs= 10V Ip=5A 6 \
On voltage Vgs = 10V I = 25A 5 \
T, = 100°C
s Forward Vps = 16V Ip=25A | 15| 35 mho
transconductance
DYNAMIC
Ciss Input capacitance 380 | 500| pF
Coss Output capacitance Vps =256V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEFM5N18
SEFM5N20
SEFPSN18

SEFP5N20

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25V 20 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
14 (off) Turn-off delay time Rgs = 50 Q R;= 50 Q 50 ns
t Fall time (see test circuit) 50 ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 2.0 \

ton Forward Turn-on time | Igp = Rated Ip Vgg = 0 200 ns

t, Reverse recovery 300 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP216 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

-
2200 (33 TVcc

pE | pF
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Pulse width < 100 us
Duty cycle < 2%
=10V
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N-CHANNEL POWER MOS TRANSISTORS

SEFM8N08

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate

N-Channel

enhancement mode Power-Mos field

effect transistors.

SEFM8N10

SEFPSNOS

SEFP8NIO
Vpss Rps om| b
80V/100V 050 )| 8A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
8NO8 I 8N10
Vps Drain-source voltage (Vgg = 0) 80V I 100V
Voer Drain-gate voltage (Rgs = 20KQ) 80V 100V
Vas Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 8A
Iom(®) Drain current (pulsed) 20A
lam Gate current (pulsed) 1.5A
Prot Total power dissipation at T,,, = 25°C 75W
Derating factor 0.6W/°C
Tsig Storage temperature -65 to 1560°C
i Max. operating junction temperature 160°C

(®) Pulse width

limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

39 5max

con
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SEFM8N08
SEFMBNI0
SEFPBNO8
SEFP8NIO

THERMAL DATA

F‘th j-case
TL

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

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

Parameter Test conditions J Min. | Typ. | Max.| Unit |
OFF
Vgr pss Drain-source Ip = 5mA Vgg =0
breakdown voltage for SEFM8NO8/SEFP8NO8 80 v
for SEFM8N10/SEFP8N10 100 \Y
lbss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 220V 500{ nA
current (Vpg = 0)
ON*
Vgs wn) Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ip = 4A 02| 05| Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip = 8 A 48| V
On voltage Vgs= 10V Ip=4A 4 \Y
T; = 100°C
s Forward Vpg = 15V Iy = 4A 15| 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 375 | 480( pF
0ss Output capacitance Vps =256V f =1MHz 230| pF
rss Reverse transfer Vgs =0 110( pF
capacitance
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SEFM8N08
SEFMBN10
SEFPBNOD8
SEFP8N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ‘ Min. | Typ.| Max.| Unit.—|
SWITCHING
t4 Turn-on delay time Vee = 25V 50 ns
£ Rise time Ip S 0.5 Rated Ip 120 ns
t4 (off) Turn-off delay time RGS =50Q Ri = 50 Q 50 ns
t; Fall time (see test circuit) 60 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.9 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0 200 ns
t, Reverse recovery 300 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP311 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

<
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<
o o

2200

Waveforms
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Pulse width < 100 us

Duty cycle < 2%
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SEFM8K18
SEFMN820
SEFPBN18

SEFPBN20 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| b

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 180V/200V | 0.4 Q| 8 A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
8N18 | 8N20

Vps Drain-source voltage (Vgg = 0) 180V I 200V

Vbar Drain-gate voltage (Rgg = 20K£2) 180V 200V

Vas Gate-source voltage 20V

Ib Drain current (continuous) T,e, = 25°C 8A

Ipm(®) Drain current (pulsed) 25A

Iem Gate current (pulsed) 1.5A

Piot Total power dissipation at Tg,s, = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
T Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA S Dimensions 1n mm
Drain connected to tab Drain connected to case
10.4" 4 g
© .37
N E s Y
v DT ’ T
L Sadi I ¥ 1
K ‘ 3

max

12 70

con

T0-220 T0-3
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SEFM8N18

SEFMNB20
SEFP8N18 ‘
SEFP8N20
THERMAL DATA
R |-case Thermal resistance junction-case max.T 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. l Typ. | Max.| Unit—|
OFF
Vigr pss Drain-source Ipb=5mAVgs =0
breakdown voltage for SEFM8N18/SEFP8N18 | 180 \%
for SEFM8N20/SEFP8N20 | 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | wA
drain current (Vgg = 0) | T, = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1TmA 2 4.5 \
voltage T, = 100°C 1.5 40( V
Rps (on) Static drain-source Vgs = 10V Ib=4A 0.27| 04| Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=8A 4 \
On voltage Vgs = 10V Ip =4 A 3.2 V
T; = 100°C
s Forward Vps = 168V Ip=4A 3 mho
transconductance
DYNAMIC
Ciss Input capacitance 980 [1200| pF
Coss Output capacitance Vps = 25V f = 1MHz 200 | 260| pF
Ciss Reverse transfer Vgs = O 80| 100 pF
capacitance
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SEFM8N18
SEFMN820
SEFP8N18

SEFP8N20

ELECTRICAL CHARACTERISTICS (continued)

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

SWITCHING
t4 (on) Turn-on delay time Vee = 25V 40 ns
. Rise time Ip = 0.5 Rated Ip 150 ns
4 (off) Turn-off delay time Rgs=50Q R =50Q 100 ns
t Fall time (see test circuit) 100 ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 2.0 \

ton Forward Turn-on time | Igp = Rated Iy Vgg = O 250 ns

t, Reverse recovery 325 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP363 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
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Pulse width < 100 us
Duty cycle < 2%
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SEFMIONO5
SEFMIONOG
SEFP10NOS

N-CHANNEL POWER MOS TRANSISTORS SEFPIONOG

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.28 Q{10 A
effect transistors.

Vpss Rps on| b

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
10NO5 | 10NO6
Vps Drain-source voltage (Vgg = 0) | 50V I 60V
Voar Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T,,, = 25°C 10A
Iom(®) Drain current (pulsed) 28A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at Tg,ee = 25°C 75W
Derating factor 0.6W/°C

Tstg Storage temperature -65 to 150°C

i Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHAN'CAL DATA S Dimensions tn mm
Drain connected to tab Drain connected to case
10.4m 4 gras
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SEFM10NO5
SEFMIONOG
SEFP10NOS
SEFP10NOG

THERMAL DATA

I;zth j-case

Thermal resistance junction-case

T Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

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

Parameter Test conditions Min. ' Typ. Max.‘ Unit
OFF
Vigr pss Drain-source Ipb=5mAVg=0 .
breakdown voltage for SEFM10NO5/SEFP10NO5| 50 \%
for SEFM10NO6/SEFP10N06| 60 \Y
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T, = 100°C 1.5 40| V
Rps (o) Static drain-source Vgs = 10V I =5A 0.1 | 0.28] mQ
on resistance 4
Vps (on) Drain-source Vgs= 10V I = 10A 34| V
On voltage Vgs = 10V Ip =5A 28| V
T; = 100°C
s Forward Vps = 16V Ip=5A 25| 35 mho
transconductance
DYNAMIC
Ciss Input capacitance 460 | 550| pF
Coss Output capacitance Vps =25V f =1MHz 350| pF
Crss Reverse transfer Vgs = 0 180| pF
capacitance
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SEFMION05

SEFM10NO6
SEFP10NO5
SEFP1ONOG
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions { Min.| Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25V 30 ns
dlm Rise time Ip < 0.5 Rated Ip 130 ns
t4 (off) Turn-off delay time Rgs = 50Q R =50Q 80 ns
t Fall time (see test circuit) 130 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.9 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0 200 ns
t, Reverse recovery 300 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Waveforms

33| Ve

Pulse width < 100 us
Duty cycle <2%
V, =10V
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SEFMI0NOS
SEFMIONIO
SEFP10ND8
SEFP10N10

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| b
These products are diffused multi-cell silicon gate

N-Channel enhancement mode Power-Mos field | 80V/100V | 0.33 Q| 10 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP

10NO08 | 10N10

Vps Drain-source voltage (Vgg = 0) 80V | 100V
Vpgr Drain-gate voltage (Rgg = 20K2) 8oV 100V
Vs Gate-source voltage +20V

Ip Drain current (continuous) T, = 25°C 10A
Ipm(®) Drain current (pulsed) 25A

lam Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,,, = 25°C 75W

Derating factor 0.6W/°C

Tstg Storage temperature -65 to 150°C

| Max. operating junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab

10 4ma
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Drain connected to case
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SEFMIONOS

SEFM1ION10
SEFP10NO8
SEFPIONIO
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T, Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions l Min. l Typ. | Maﬂ Unit
OFF
Vgr pss Drain-source Ip=5mA Vgg =0
breakdown voltage for SEFM10NO8/SEFP10N0O8( 80 \%
for SEFM10N10/SEFP10N10| 100 \Y
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T, = 100°C 1.5 4.0 \%
Rps (on) Static drain-source Vgs= 10V Ip=5A 0.2 | 0.33] Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=10A 4 \
On voltage Vgs = 10V Ip=5A 33| V
T; = 100°C
s Forward Vps = 15V Ip=5A 2.5 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 375 | 480 pF
Coss Output capacitance Vps =25V f =1MHz 230| pF
Crss Reverse transfer Vgs = 0 110| pF
capacitance
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SEFMIONOS
SEFMION10 )
SEFPIONO8
SEFPIONIO

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. l Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25V 50 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
t4 (off) Turn-off delay time Rgs = 50 Q R, =50 Q 100 ns
t; Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Isp = Rated I Vgg = 0 80 ns
L. Reverse recovery 700 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP311 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
90
L] e
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33 [ Vg .
wF |
! 10°%
I
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5C-0073 tg(on) tr 5-6059 td(off) tf

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

SEFM12NOB
SEFP12N05
N-CHANNEL POWER MOS TRANSISTORS SEFP12NOB
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros o) I
d diffused Iti-cell sili t
.I{-It](ejls\zn%r; uecr:liaifemlan:semo?: tll’g?/vef-ll\l/fgsn ?i?elg 50V/60V 0.20|12A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
12NO5 l 12N06
Vps Drain-source voltage (Vgg = 0) 50V ! 60V
Vbgr Drain-gate voltage (Rgs = 20K$2) 50V 60V
Vgs Gate-source voltage +20V
I Drain current (continuous) Tg,ee = 25°C 12A
Ipm(®) Drain current (pulsed) 30A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C

Tstq Storage temperature -65 to 150°C

) Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

G
MECHANICAL DATA
Drain connected to tab
10.4m2 g
13778

15 gman

12,78

Dimensions in mm

Drain connected to case

gman
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09 127
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C-321

=

—ls10

T com

9/85



SEFM12N0S
SEFMIZN06
SEFP12N05
SEFP12N0B

THERMAL DATA

l:(th j-case
TL

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max. 1.67°C/W

275°C

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

Parameter Test conditions l MirﬂTyp. lMax.l Unit—l
OFF
Vigr pss Drain-source Ip=5mAVgg =0
breakdown voltage for SEFM12NO5/SEFP12N05| 50 v
for SEFM12NO6/SEFP12N06| 60 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 wA
drain current (Vgg = 0) [ T; = 100°C 25| mA
Igss Gate-body leakage Vgs = 20 V 500| nA
current (Vpg = 0)
ON*
Vgs ¢ny Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ip =6 A 0.1] 0.2] QO
on resistance
Vps (on) Drain-source Vgs= 10V Ip=12A 3.2| V
On voltage Vgs= 10V Ip=6A 24|V
T; = 100°C
Ot Forward Vps= 168V Iy =6A 3 mho
transconductance
DYNAMIC '
Ciss Input capacitance 460 | 550 | pF
oss Output capacitance Vps =25V f=1MHz 350| pF
Crss Reverse transfer Vgs = 0 180 pF
capacitance
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SEFMIZN05

SEFMIZNOG6
SEFPI2N05
SEFP12N0G
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions I Min. l Typ.l Max.| Unit.
SWITCHING
t Turn-on delay time =25V 30 ns
dn Rise time 2 0.5 Rated Ip 130 ns
t4 (off) Turn-off delay time F(G =500 R =500 80 ns
t; Fall time (see test circuit) 130 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Igp = Rated I Vgg = O 80 ns
t, Reverse recovery 700 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

= —_
seooms tylon) tr 5-605 td(oft) tf

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEFM12N08
SEFMI2N10
SEFP12N08

SEFPIZHI0 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field

effect transistors.

ABSOLUTE MAXIMUM RATINGS

Vpss Rps

(ON) ID

8ov/100v

0.18 Q|12 A

SEFM or SEFP

12N08 l 12N10
Vps Drain-source voltage (Vgg = 0) 80V I 100V
Vbaer Drain-gate voltage (Rgg = 20KQ2) 80V 100v
Vas Gate-source voltage +20V
Io Drain current (continuous) T, = 25°C 12A
Ipm(®) Drain current (pulsed) 30A
lem Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,e, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
i Max. operating junction temperature 150°C
(o) Pulse width imited by safe operating area
INTERNAL SCHEMATIC DIAGRAM b
G
MECHANICAL DATA Dimensions in mm

Drain connected to tab
10.4m3*

:! 137ma8

38s
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~
=
7
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A
G / 4 254 25 |
o L] 063max L_
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Drain connected to case
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SEFMIZN08

SEFM12N10
SEFP12N08
SEFPI2N10
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions | Min. | Typ. | Max.| UnitJ
OFF
Vigr pss Drain-source Ip=5mAVgg=0
breakdown voltage for SEFM12NO8/SEFP12N08| 80 \Y)
for SEFM12N10/SEFP12N10| 100 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T, = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 1 mA 2 4.5 \%
voltage T, = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs= 10V Ip=6A 0.09] 0.18] Q
on resistance Q
Vps (on) Drain-source Vgs =10V Ip=12A 2.6/ V
On voltage Vgs= 10V Ip=6A 2.16| V
T; = 100°C
s Forward Vps = 10V Ip=6A 3 |85 mho
transconductance
DYNAMIC
Ciss Input capacitance 950 | 1200| pF
Coss Output capacitance Vps =25V f = 1MHz 370 | 480| pF
Ciss Reverse transfer Vpg = OV 180 | 230( pF
capacitance
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SEFM12N08
SEFMI2N10
SEFP12NO8
SEFP12N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. rTyp.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25 V 50| ns
t, Rise time Ip = 0.5 Rated I 150| ns
t4 (off) Turn-off delay time Rgs = 50 Q R, =50Q 200| ns
t Fall time (see test circuit) 100| ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 1.4 \Y

ton Forward Turn-on time | Igp = Rated Iy Vgg = O 250 ns

r Reverse recovery 325 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP361 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
90°%
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Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEFMISNOS

SEFMISNOB
SEFPISNO5

N-CHANNEL POWER MOS TRANSISTORS SEFPISNOG

HIGH SPEED SWITCHING APPLICATIONS [ Voo | Ros oml b

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

effect transistors.

50v/60V | 0.16 Q|15 A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
15N05 | 15N06

Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vbgr Drain-gate voltage (Rgg = 20K$2) 50V 60V
Vas Gate-source voltage +20V

Ib Drain current (continuous) T, = 25°C 15A

Ipm(®) Drain current (pulsed) 40A

lem Gate current (pulsed) 1.5A

Piot Total power dissipation at T.,,, = 75°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
T; Max. operating junction temperature 150°C

{e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

G
MECHANICAL DATA
Drain connected to tab
10.64™ 4 g
:;l; 1,37ma
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w T
B ———— :
D | ¢ :
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Dimensions in mm

Drain connected to case
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SEFMISNOS
SEFM15N06
SEFP15N0S
SEFP15N06

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

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

Parameter Test conditions Min.lTyp. Max.| Unit
OFF
Vier pss Drain-source Ip=5mMAVgg =0
breakdown voltage for SEFM15NO05/SEFP15N05| 50 \%)
for SEFM15N06/SEFP15N06 | 60 \
Ipss Zero gate voltage Vpg = 0.85 Rated Vpgg 250 [ uA
drain current (Vgg = 0) | Tj = 100°C 25| mA
lgss Gate-body leakage Vgs = =20 V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS lD = 1 mA 2 4.5 \
voltage T; = 100°C 1.5 4.0 v
Rps (on) Static drain-source Vgs = 10V Ip=75A 0.16) Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip =15 A 29| V
On voltage Vgs = 10V Ip=7.5A 24| V
T; = 100°C
s Forward Vps= 16V Ip=75A | 3.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 460 | 550 | pF
Coss Output capacitance Vps =25V f =1MHz 350 | pF
rss Reverse transfer Vgs =0 180 | pF
capacitance

C-328




SEFMISNOS

o SEFMISNOB
- SEFP15N05
SEFP15N06
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25 V 50 | ns
" Rise time I % 0.5 Rated Ip 150 | ns
t4 (off) Turn-off delay time Rgs = 50 Q R;=50Q 200 | ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vgp Forward on voltage 1.4 \Y
ton Forward Turn-on time | Igp = Rated I Vgg = 0 250 ns
t, Reverse recovery 325 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

|
|
|
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|
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SC-0073 d

Pulse width < 100 us
Duty cycle < 2%
V=10V
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SEFMZ5N05
SEFM25N06
SEFP25NDA
SEFP25N06

N-CHANNEL

POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros iony| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.08 Q|25 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
25N05 1 25N06
Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vper Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T.,se = 25°C 25A
Iom(®) Drain current (pulsed) 80A
lam Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,q, = 25°C 100W
Derating factor 0.8W/°C

Tstg Storage temperature -65 to 150°C

) Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

D

MECHANICAL DATA

9/85

Drain connected to tab
10.4™2*

Dimensions i1n mm

Drain connected to case
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SEFM25N05

SEFM25N06
SEFP25N05
SEFP25N06
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.25°C/W
T Maximum lead temperature for soldering purpose 275°C

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

Parameter Test conditions l Min. ‘ Typ. l Max.l Unit
OFF
Vigr pss Drain-source Ib=5mAVgs=0
breakdown voltage for SEFM25N05/SEFP25N05| 50 \%
for SEFM25N06/SEFP25N06| 60 Vv
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 20V 500| nA
current (Vpg = 0)
ON*
Vas uny Gate threshold Vps = Vgs Ilp=1mA 2 45| V
voltage T; =-100°C 1.5 4.0 \Y
Rps (o) Static drain-source Vgs = 10V I =125 A 0.08] Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=25A 24|V
On voltage Vgs = 10V Ip=125A 20| V
T, = 100°C
Ot Forward Vps = 16V I =125A | © mho
transconductance
DYNAMIC
Ciss Input capacitance 1100|1400| pF
Coss Output capacitance Vps =26V f =1 MHz 600| 800 pF
Crss Reverse transfer Vgs = 0 300| 400| pF
capacitance
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SEFM25N05
SEFM25N06
SEFP25N05
SEFP25N06

ELECTRICAL CHARACTERISTICS (continued)

4

time

Parameter Test conditions I Min. I Ty;ﬂ Max.l Unit.

SWITCHING

t Turn-on delay time Vee = 25V 50| ns

" Rise time IS 0.5 Rated Ip 450 ns

t4 (off) Turn-off delay time Rgs = 50Q R;=500Q 100| ns

t Fall time (see test circuit) 200( ns
SOURCE DRAIN DIODE

Vsp Forward on voltage 2.5 \

ton Forward Turn-on time | Igp = Rated Iy Vgg = 0 50 ns

t Reverse recovery 300 ns

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP381 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Waveforms

33 | Ve
pF

Pulse width < 100 us
Duty cycle < 2%

Vv, =10V
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SEFPSNO5

SISTORS SEFPSN06
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 06Q| 5A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFP
5NO05 ‘ 5N06
Vps Drain-source voltage (Vgg = 0) 50V I 60V
Vogr Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Io Drain current (continuous) Tgae = 25°C 5A
Ipm(®) Drain current (pulsed) 10A _
lam Gate current (pulsed) 1.5A ,
Piot Total power dissipation at T.se = 25°C 50W
Derating factor 0.4W/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C
(®) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
G
MECHANICAL DATA Q Dimensions in mm

Drain.connected to tab

15.8max

™
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SEFPSNOS
SEFPSN06

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

2.5°C/wW
275°C

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

Parameter Test conditions | Min. | Typ. J Max.l Unit |
OFF
Vigr pss Drain-source Ip=5mMAVgs =0V
breakdown voltage for SEFP5NO5 50 \%
for SEFP5NO6 60 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Ves un Gate threshold Vps=Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rpbs on) Static drain-source Vgs= 10V Ip=25A 06| Q
on resistance
Vps (on) Drain-source Vgs= 10V Ip=5A 3.75( V
On voltage Vgs = 10V Ip=25A 3 \
T; = 100°C
s Forward Vps = 15V Ip=25A [0.75 mho
transconductance
DYNAMIC
Ciss Input capacitance 180 | 250| pF
Coss Output capacitance Vps =256V f = 1 MHz 100| pF
rss Reverse transfer Vgs =0 40| pF
capacitance
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SEFPSNOS

SEFPSNOG
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions | Min. ' Typ.l Max.' Unit. |
SWITCHING
t Turn-on delay time Vee = 25V 30 ns
:”om Rise time |ch 0.5 Rated Ip 50 ns
t4 (off) Turn-off delay time Rgs = 50 Q R; =500 50 ns
s Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2.5 \
ton Forward Turn-on time | Igp = Rated I Vgg = O 150 ns
t, Reverse recovery 250 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP351 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
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Pulse width < 100 us
Duty cycle < 2%
V=10V
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