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Vorwort

Mit diesem neuen Datenbuch stellen wir Ihnen unser aktuelles SIPMOS®-Halbleiter-Pro-
duktspektrum vor. Das Buch beinhaltet alle derzeit bekannten Neuerungen und Verbesse-
rungen bzw. Weiterentwicklungen auf diesem Gebiet.

Mit der Herausgabe dieses Datenbuches werden alle vorhergehenden Ausgaben ungiiltig.

Produktspektrum

SIPMOS®-Leistungstransistoren

SIRET

IGBT

Schnelle Dioden (FRED)
SIPMOS®-Kleinsignaltransistoren
SITAC®-AC-Schalter

Smart SIPMOS (TEMPFET/PROFET/Dimmer)
Leistungsmodule (SIMOPAC®/IGBT)
Chip-Produkte

Bauelementeauswahl

Um die Bauelementeauswahl zu erleichtern, haben wir Typeniibersichten mit den wichtig-
sten technischen Eckdaten eingearbeitet. Die Datenblétter sind alphanumerisch sortiert
und erleichtern so das Auffinden des gesuchten Halbleiters. Ein Vorspann gibt Auskunft
Uber die wichtigsten Parameter und enthéalt Angaben zur Qualitat und zur Verarbeitung bzw.
Verpackung.

Technik/Preise/Liefermoglichkeiten

Fragen zur Technik, zu den Preisen und zu den Liefermdglichkeiten richten Sie bitte an den
lhnen nachstgelegenen Siemens-Bauteile-Vertrieb in der Bundesrepublik Deutschland
und Berlin (West) bzw. lhre Landesgesellschaft im Ausland.

Kennzeichen in diesem Buch

Eingetragenes Warenzeichen
CECC-qualifizierte Halbleiter

FREDFET Leistungstransistor mit schneller Inversdiode
Schwerpunkttyp, kurzfristig ab Siemens Bauteilelager lieferbar

Logic Level
In Vorbereitung
Nicht fur Neuentwicklung

mar@mm e
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Preface

This new data book presents our actual product range of SIPMOS® semiconductors with
respect to all innovations, improvements, and further developments.

All previous editions of this data book are no longer applicable.

Product range

SIPMOS® power transistors

SIRET

IGBT

Fast-recovery epitaxial diodes (FRED)
SIPMOS® small-signal transistors

SITAC® AC switches

Smart SIPMOS (TEMPFET/PROFET/Dimmers)
Power modules (SIMOPAC®/IGBT)

Die products

Component selection

A selection guide comprising the different types of semiconductors and their most
important parameters will help you to find your type of component. The individual data
sheets are included in alphanumerical order and will further facilitate your type selection.
An introduction provides you with information on the mostimportant parameters, on quality,
as well as packaging and mounting instructions.

Technology/prices/delivery

For questions on technology, prices, and delivery, please contact the Offices of Siemens
Aktiengesellschaft in the Federal Republic of Germany and Berlin (West) or the Siemens
Companies and Representatives worldwide.

Symbols

®  Registered trademark

€ CECC-approved semiconductors

F  FREDFET power transistor with fast-recovery reverse diode

B Preferred type, available for prompt delivery via the Siemens Components Service
L Logic Level

V¥ In preparation

B Not for new design

Siemens Aktiengesellschaft 6
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Problemlos bestellen
mit der SDC Preis- und Lagerliste

Fiir Kunden in Deutschland.

Im Rahmen der hier vorliegenden Veréffentlichung méchten wir auch auf unseren jahrlich neu
erscheinenden Katalog ,Semiconductor Distribution Center* hinweisen. Er umfaBt die Schwer-
punkttypen aus dem Siemens-Halbleiter-Gesamtprogramm mit den wichtigsten technischen
Daten sowie den neuesten Preisen.

Soweit Schwerpunkitypen in der hier vorliegenden Druckschrift enthalten sind, tragen sie das
Kennzeichen B und kénnen ber den Ihnen néchstgelegenen Siemens-Halbleiter-Vertrieb in
Deutschland bestellt und sofort und problemlos geliefert werden.

Fiir Kunden im Ausland dient als Bezugsquelle der Vertrieb Halbleiter der jeweiligen Landes-
gesellschaften oder Vertretungen.

Die derzeit giiltige SDC Preis- und Lagerliste erhalten Sie kostenlos bei

Siemens AG

Infoservice

Postfach 2348

D-8510 Furth

= (0911) 3001-260

623313

FAX (0911) 3001-271

Stichwort ,SDC Preis- und Lagerliste®.

E Straightforward ordering with the catalog
“Semiconductor Distribution Center, Preferred Products”.

If you are not yet familiar with the SDC catalog on Preferred Products, this is the occasion to
introduce our fast, reliable delivery service to you. Every year, a revised edition of the SDC
catalog is published. It comprises all Preferred Products of the Siemens Semiconductor
spectrum together with their most important technical specs.

If contained in the publication at hand, Preferred Products are marked with the symbol B, which
means that these products are available for prompt delivery via the Siemens Semiconductor
Service.

Please direct orders for Semiconductors as well as for the SDC catalog to your nearest Siemens
Office, Semiconductor Group, or Distributor.
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Typeniibersicht/ Selection Guide

SIPMOS® Power MOS Transistors (Families of Types)

Type Vos(max) Rps(onmax Ipmax) Piot Package Page
\' Q A w

N channel enhancement types
E g BUZ 10 50 0.07 23 75 TO-220AB 690
JL BuUz 10L 0.07 23 75 TO-220 AB 700
e HBUZ 11 0.04 30 75 TO-220 AB 707
eEBBuUuz11A 0.055 26 75 TO-220AB 707
L BUZ 11AL 0.055 26 75 TO-220AB 719
e B Buz 12 0.028 42 125 TO-220AB 726
e BBUz12A 0.035 42 125 TO-220AB 726
L BUZ 12AL 0.035 42 125 TO-220 AB 734
: B BuUz 71 0.1 14 40 TO-220AB 895
HBuz71A 0.12 14 40 TO-220 AB 895
JL BUZT7IL 0.1 14 40 TO-220AB 906
L BUZ 71AL 0.12 13 40 TO-220AB 906
H Buz 15 0.03 45 125 TO-204 AE 741
BUZ 347 0.03 45 125 TO-218 AA 741
BUZ 16 0.018 48 125 TO-204 AE 748
H BuUz 346 0.018 58 170 TO-218 AA 748
€ BUZ 10 S2 60 0.07 24 75 TO-220 AB 690
€ BUZ 11 S2 0.04 30 75 TO-220AB 707
H suz 70 0.15 12 40 TO-220AB 881
L BUZ70L 0.15 12 40 TO-220AB 888
€ BUZ7182 0.1 14 40 TO-220AB 895
Vv BUZ 346 S2 0.018 58 170 TO-218 AA 748
e B BUZ 20 100 0.2 13.5 75 TO-220 AB 759
B Buz 21 0.085 21 75 TO-220 AB 766
L BUZ21L 0.085 21 75 TO-220 AB 773
e BBuz22 0.055 34 125 TO-220AB 780
H Buz 24 0.06 32 125 TO-204 AE 787
e BBuz72 0.2 10 40 TO-220AB 914
e HBuz72A 0.25 9 40 TO-220 AB 914
E L BUZ72AL 0.25 9 40 TO-220 AB 922
HL BUuz72L 0.2 10 40 TO-220AB 922
B Buz 345 0.045 41 150 TO-218 AA 1111
H Buz 349 0.06 32 125 TO-218 AA 1118

Siemens Aktiengesellschaft 10



Typeniibersicht / Selection Guide

SIPMOS® Power MOS Transistors (Families of Types)

Type Vbs(max) Roson)max Ipmax) Pt Package Page
v Q A W

N channel enhancement types
HBuUZ 30A 200 0.13 21 125 | TO-220AB 794
HBuz 31 0.2 13.5 75 TO-220 AB 801
HBuz 32 0.4 9.5 75 TO-220 AB 808
HBuz 36 0.12 22 125 | TO-204 AE 815
HBuz 350 0.12 22 125 | TO-218AA 815
Hsuz 73 0.4 7 40 TO-220 AB 930
HBuz73A 0.6 55 40 TO-220 AB 930
L BUZ 73AL 0.6 5.5 40 TO-220 AB 938
L BUZ 73L 0.4 7 40 TO-220 AB 938
BUZ 341 0.07 33 170 | TO-218AA 1104
HBuz 60 400 1 5.5 75 TO-220 AB 867
HBuzs4 0.4 11.5 125 | TO-204 AA 874
HBuz 76 1.8 3 40 TO-220 AB 954
HBuz 76 25 27 40 TO-220 AB 954
IF BUZ 205 1 6 75 TO-220 AB 1034
BUZ 323 0.3 15 170 | TO-218 AA 1063
H Buz 325 0.35 12,5 125 | TO-218 AA 1070
H suz 326 0.5 10.5 125 | TO-218 AA 1070
JF BUZ 382 0.4 12,5 125 | TO-218AA 1132
HBuz41A 500 1.5 45 75 TO-220 AB 822
HBuz 42 2 4 75 TO-220 AB 829
H Buz 45 0.6 9.6 125 TO-204 AA 836
HBuz 45A 0.8 8.3 125 TO-204 AA 836
HBuz 458 0.5 10 125 | TO-204 AA 836
HBuz 74 3 2.4 40 TO-220 AB 946
HBsuz 74 4 2.1 40 TO-220 AB 946
JF BUZ 210 0.6 10.5 125 | TO-204 AA 1041
F BUZ 211 0.8 9 125 | TO-204 AA 1041
JF BUZ 384 0.6 10.5 125 | TO-218 AA 1041
JIF BUZ 385 0.8 9 125 | TO-218AA 1041
IF BuUz 215 1.5 5 75 TO-220 AB 1049
e H suz 330 0.6 9.5 125 | TO-218 AA 1078
H Buz 331 0.8 8 125 TO-218 AA 1078

Siemens Aktiengesellschaft 1



Typeniibersicht/ Selection Guide

SIPMOS® Power MOS Transistors (Families of Types)

Type Vbsmax Ros(ommax Io(max) Piot Package Page
v Q A w

N channel enhancement types

BUZ 338 500 0.4 13.5 180 | TO-218AA 1093

BUZ 339 0.5 115 170 | TO-218AA 1093

BUZ 77A 600 4 27 75 TO-220 AB 962
BHBsuz778 35 2.9 75 TO-220 AB 962
H suz 90 1.6 45 75 TO-220 AB 993
HBsuzooa 2 4 75 TO-220 AB 993
Hsuz 92 3 3.2 80 TO-220 AB 1002
H suz 94 0.9 7.8 125 TO-204 AA 1009
B Buz 332 0.9 8 150 | TO-218AA 1086
H Buz 78 800 8 1.5 40 TO-220 AB 970
H suz 80 4 2.6 75 TO-220 AB 977
HBuz soA 3 3 75 TO-220AB 977
H suz 307 3 3 75 TO-218 AA 977
H suz 308 4 2.6 75 TO-218 AA 977
Hsuz 84 2 5.3 125 | TO-204 AA 985
HBuz 84a 15 6 125 | TO-204 AA 985
H Buz 355 1.5 6 125 | TO-218AA 985
H suz 356 2 5 125 TO-218 AA 985
HBuzs0A 1000 5 25 75 TO-220 AB 845
HBuzs08B 8 2 75 TO-220 AB 845
HBuzsoc 6 2.3 75 TO-220 AB 845
H suz 310 5 25 75 TO-218 AA 845
H Buz 311 6 2.3 75 TO-218 AA 845
H suz 54 2 5.1 125 | TO-204 AA 857
HBuz 54 2.6 45 125 | TO-204 AA 857
H Buz 357 2 5 125 TO-218 AA 857
H Buz 358 2.6 45 125 | TO-218AA 857
F BUZ 230 2 5.5 125 | TO-204 AA 1056
F BUZ 380 2 5.5 125 | TO-218AA 1125

P channel enhancement types

H suz 171 -50 0.3 -8 40 TO-220 AB 1016
HBsuz 172 -100 0.6 -55 40 TO-220 AB 1022
HBsuz 173 -200 15 -36 40 TO-220 AB 1028

Siemens Aktiengeselischaft 12



Typeniibersicht / Selection Guide

SIRET/IGBT (Families of Types)

Type Vee I Package Page
\Y A

SIRET

BUP 101 1000 20 TO-218 AA 670

IGBT (Families of Types)

BUP 200 1200 5 TO-220AB 675
BUP 202 1000 12 TO-220 AB 678
BUP 203 1000 21 TO-220 AB 681
BUP 304 1000 35 TO-218 AA 684
BUP 307 1200 35 TO-218 AA 684

Fast-Recovery Epitaxial Diodes

Type Vram Irqus trrtyp) Package Page
\Y A ns

BYP 101 1000 25 80 TO-218 AD* 1139

BYP 102 1000 50 130 TO-218 AD* 1142

BYP 103 1000 75 140 TO-218 AD* 1145

*) 2 pins

Siemens Aktiengesellschaft 13



Typeniibersicht/ Selection Guide

SIPMOS® Small-Signal Transistors (Families of Types)

Type vDS(max) RDS(on)max ID(max) VGS(th) PaCkage Page
\' mA
N channel enhancement types
H Bss 98 50 35 300 | 0.8...1.6 TO-92 446
H Bss 138 35 220 | 0.8...1.6 SOT-23 446
H Bsp 295 0.3 1700 | 0.8...2.0 SOT-223 394
H Bss 295 0.3 1400 | 0.8...2.0 T0-92 394
1 B BSs 395 0.3 4400 | 0.8...2.0 TO-202 489
Vv BSP 17 0.1 2900 | 2.1...4.0 SOT-223 338
BS 170 60 5 300 | 0.8...2.0 TO-92 121
SN 7000 5 250 | 0.8...2.0 TO-92 121
SN 7002 5 190 | 0.8...2.0 SOT-23 121
BSS 145 65 35 220 | 1.4...23 SOT-23 486
H Bss 100 100 6 220 | 0.8...2.0 TO-92 453
: B Bss 123 6 170 | 0.8...2.0 SOT-23 453
BSS 119 6 170 | 1.6...2.6 SOT-23 467
H Bsp 296 0.8 1000 | 0.8...2.0 SOT-223 402
H Bss 296 0.8 800 | 08...2.0 T0-92 402
BS 107 200 26 130 | 0.8...2.0 T0-92 115
H Bsp 297 2 600 | 0.8...2.0 SOT-223 410
H Bss 297 2 480 | 0.8...2.0 T0-92 410
] BBss o7 2 1500 | 0.8...2.8 TO-202 440
H Bspr 88 240 8 290 | 0.6...1.2 SOT-223 341
H Bss 88 8 250 | 0.6...1.2 TO-92 341
H Bsp 89 6 340 | 0.8...20 SOT-223 348
H Bss 87 6 290 | 08...2.0 SOT-89 348
H Bss 89 6 290 | 0.8...2.0 TO-92 348
H BSS 91 6 350 | 0.8...2.0 TO-18 428
1 @Bssos 6 800 | 0.8...2.0 TO-202 434
H Bss 101 16 130 | 0.8...2.0 TO-92 460
: @ BSs 131 16 100 | 0.8...2.0 SOT-23 460
BSS 124 400 28 120 | 15...25 T0-92 473
HBsp 125 600 45 110 | 1.5...25 SOT-223 366
H Bss 125 45 100 | 1.5...25 TO-92 366
Siemens Aktiengesellschaft 14



Typeniibersicht/ Selection Guide

SIPMOS® Small-Signal Transistors (Families of Types)

Type VDS(max) RDS(on)max ID(max) VGS(th) PaCkage Page
\% mA
N channel depletion types
B BSP 149 200 3.5 440 -18...-07 SOT-223 387
BSS 149 3.5 350 -18...-07 TO-92 387
BSP 129 240 20 190 -18...-07 SOT-223 373
E BSS 129 20 150 -18...-07 TO-92 373
H BSS 139 250 100 40 -18...-0.7 SOT-23 479
H BSS 229 100 70 -18...-07 TO-92 479
E BSP 135 600 60 100 -18...-07 SOT-223 380
H BSS 135 60 80 -18...-07 TO-92 380
P channel enhancement types
v BSP 315 -50 0.8 -1000| -0.8...-2.0 SOT-223 418
El BSS 84 10 -130 | -0.8...-2.0 SOT-23 421
EHBSsS 110 10 -170 | -0.8...-2.0 TO-92 421
SP 0610L -60 10 -180 | -1.0...-2.0 TO-92 1148
SP 0610T 10 -130 | -1.0...-2.0 SOT-23 1148
v BSP 316 -100 2.2 -600 | -0.8...-2.0 SOT-223 -
v BSP 317 -200 6 -340 | -0.8...-2.0 SOT-223 -
H BsP 92 -240 20 -180 | -0.8...-2.0 SOT-223 357
H BSs 92 20 -150 | -0.8...-2.0 TO-92 357
H Bss 192 20 -150 | -0.8...-2.0 SOT-89 357
Siemens Aktiengesellschaft 15




Typeniibersicht/ Selection Guide

SITAC® AC Switches

Type Vbam Ligms Iy dv/dt I Package Page
Vv mA mA V/us mA
HBRT11H 400 300 0.5 10000 | 2 DIP-6 102
BRT 11 M 300 0.5 10000 | 3 DIP-6 102
BRT 21 H 300 0.5 10000 | 2 DIP-6 109
BRT 21 M 300 0.5 10000 | 3 DIP-6 109
HBRrT 12 H 600 300 0.5 10000 | 2 DIP-6 102
BRT 12 M 300 0.5 10000 | 3 DIP-6 102
BRT 22 H 300 0.5 10000 | 2 DIP-6 109
BRT 22 M 300 0.5 10000 | 3 DIP-6 109
Vv BRT 13 H 800 300 0.5 10000 | 2 DIP-6 102
V¥V BRT13 M 300 0.5 10000 | 3 DIP-6 102
V¥V BRT 23 H 300 0.5 10000 | 2 DIP-6 109
VvV BRT 23 M 300 0.5 10000 | 3 DIP-6 109
Smart SIPMOS®
Type vDS(max) RDS(on)max ID-ISO1) ID-MOS(max)Z) PaCkage Page
\Y mQ A
TEMPFET® N channel enhancement types
HBrs 114 50 100 3.5 14 TO-220AB 511
gL BTS 115 125 3 12.5 TO-220 AB 519
BTS 116 100 3.5 14 TO-220 E3045 527
B BT1s 130 50 75 27 TO-220 AB 559
SL BTS 131 60 6.5 25 TO-220AB 567
BTS 136 50 7.5 27 TO-220E3045 583
BTS 140A 28 13.5 42 TO-220AB 591
BTS 240A 18 21 58 TO-218 AA 599
BTS 129 60 50 7.5 27 TO-220AB 551
JL BTS 132 65 6 24 TO-220 AB 575
HopBTs 110 100 200 1.75 10 TO-220AB 503
BTS 120 100 3.5 19 TO-220 AB 535
L BTS 121A 100 3.5 22 TO-220AB 543
F BTS 950 500 800 - 9 TO-218/5 664
TEMPFET® P channel enhancement types
B BT1s 100 -50 300 -15 -8 TO-220AB 495
BTS 903 -200 1500 - -3.6 TO-220/5 656

1) Proposed I1SO standard: T¢ = 85 °C and voltage drop < 0.5 V

2) MOS standard: Tg = 25 °C, Tc =150 °C

Siemens Aktiengesellschaft

16



Typeniibersicht/ Selection Guide

Smart SIPMOS®

Type Vooer) | Vobiop) Ron(max) ILiso") IL—MOS(max)Z) Package Page
\Y \ mQ A A
PROFET®
H BT1s 412A | 45 7...35 400 1 9.5 TO-220/5 615
HBT1s 413A 7...35 400 1 9.5 TO-220/5 631
BTS 410D | 56 49...42 | 220 1.6 13 TO-220/5 607
BTS 410E 4.9...42 | 220 1.6 13 TO-220/5 607
BTS 410F 49...42 | 220 1.6 (13) TO-220/5 607
BTS 410G 49...42 | 220 1.6 (13) TO-220/5 607
HBrs 4128 49...42 | 250 1.4 12 TO-220/5 625
BTS 432D 49...42 | 40 9 20 TO-220/5 642
BTS 432E 49...42 | 40 9 20 TO-220/5 642
BTS 432F 4.9...42 | 40 9) (20) TO-220/5 642
BTS 542D 49...42 | 20 17 42 TO-218/5 649
BTS 542E 49...42 | 20 17 42 TO-218/5 649
BTS 542F 49...42 | 20 (17) (42) TO-218/5 649
Dimmers
Type Viben) Vob(op) Ronmax) | Pady) Package Page
\" \" mQ w -
V¥ BTS 629 60 6...17 200 35 - TO-220/7 -
Vv BTS 630 6...17 60 60 - TO-220/7 -

1) Proposed ISO standard: T¢ = 85 °C and voltage drop = 0.5V
2) MOS standard: Tc = 25 °C, Tc =150 °C
() Theoretical values only since Igc is limited by the device BTS XXX customer-specific PROFETS on request.

Siemens Aktiengesellschaft 17



Typeniibersicht/ Selection Guide

Power Modules

Type Vbsmax | Iomaxy | Rinwey | Rbsemmax | Fig. | Configuration Page
K/W mQ

SIMOPAC®
E BSM 111 AR (C)| 100 200 0.18 8.5 1a |Single switch 171
HBsM 214A 2x125 |0.31 13 2a | Half-bridge 247
E BsM 121 AR (C)| 200 130 0.18 20 1a |Single switch 178
HBsm 224A 2x81 |0.31 30 2a | Half-bridge 254
HBsm 141 400 60 0.2 75 1a |Single switch 185
HBsMm 244F 2x45 |0.31 100 2a | Half-bridge 261
E Bswm 151 (C) 500 48 0.2 120 1a |Single switch 199
HBsM 151R 48 0.2 120 1a 199
B BsM 151F (C) 56 0.18 110 1a |Single switch 205
BSM 151FR 56 0.18 110 1a 205
B Bswm 254F 2x35 |0.31 170 2a |Half-bridge 268
EHBsMm651F 6x9 1 700 3a |3-phase full-bridge | 296
E Bsm 652F 6x17 |0.55 350 3a | 3-phase full-bridge | 303
HBsm 181 () 800 36 0.18 240 1a |Single switch 212
E Bsm 181R 36 0.18 240 1a 212
B BsM 181F (C) 34 0.18 320 1a |Single switch 219
BSM 181 FR 34 0.18 320 1a 219
El BSM 284F 2x20 |0.31 480 2a |Half-bridge 275
EHBsme681F 6x53 |1 1900 3a | 3-phase full-bridge | 310
: B BSM 682F 6x10 |0.55 950 3a |3-phase full-bridge | 317
B Bsm 191 (C) 1000 |28 0.18 370 1a |Single switch 226
: BBSM 191F (C) 28 0.18 420 1a |Single switch 233
: B BSM 294F 2x18 |0.31 630 2a | Half-bridge 282
: HBSM 691F 6x4.8 |1 2500 3a |3-phase full-bridge | 324
: I BSM 692F 6x9 0.55 1250 3a |3-phase full-bridge | 331

(C) Modules with internal floating drive circuit on request.

Siemens Aktiengesellschaft
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Typeniibersicht/ Selection Guide

Power Modules

Type Vee Icmagy | Rinwey | Veresay | Fig- | Configuration Page
\' A K/W V typ.

IGBT

BSM 15GD 100D 1000 |6x15 |0.8 3.0 3b | 3-phase full-bridge 129
¥ BSM 25 GAL 100D 25 0.4 3.0 2c | Chopper -
HBsm 25 GB 100D 2x25 |04 3.0 2b |Half-bridge 136

BSM 25GD 100D 6x25 |04 3.0 3b | 3-phase full-bridge 143
V¥ BSM 50GAL 100D 50 025 |3.0 2¢c |[Chopper -
HBsMm 50 GB 100D 2x50 |0.25 |3.0 2b | Half-bridge 150
V¥V BSM 75GAL 100D 75 0.2 3.0 2¢ | Chopper -

BSM 75 GB 100D 2x75 |0.2 3.0 2b | Half-bridge 157
¥ BSM 100 GAL 100D 100 0.13 |3.0 5b |Chopper -

BSM 100 GB 100D 2x100 |{0.13 |3.0 5a |Half-bridge 164
V¥V BSM 150 GAL 100D 150 0.1 3.0 5b |Chopper -

BSM 150 GB 100D 2x150 |0.1 3.0 5a |Half-bridge 192

BSM 200GA 100D 200 0.07 3.0 4a | Single switch 240

BSM 300 GA 100D 300 0.05 (3.0 4a | Single switch 289
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Bestellnummern/Ordering Codes

Type Ordering code Page
BRT 11H C67079-A1000-A6 102
BRT 11 M C67079-A1000-A10 102
BRT 12H C67079-A1001-A6 102
BRT 12 H (Option 1) C67079-A1041-A005 102
BRT 12H (Option 6) C67079-A1041-A008 102
BRT 12H (Option 7) C67079-A1041-A011 102
BRT 12H (Option 1+6) C67079-A1041-A014 102
BRT 12H (Option 1+7) C67079-A1041-A017 102
BRT 12M C67079-A1001-A10 102
BRT 13H C67079-A1002-A6 102
BRT 13M C67079-A1002-A10 102
BRT 21H C67079-A1201-A1 109
BRT 21 M C67079-A1200-A1 109
BRT 22H C67079-A1203-A1 109
BRT 22 H (Option 1) C67079-A1051-A005 109
BRT 22 H (Option 6) C67079-A1051-A008 109
BRT 22 H (Option 7) C67079-A1051-A011 109
BRT 22 H (Option 1+6) C67079-A1051-A014 109
BRT 22 H (Option 1+7) C67079-A1051-A017 109
BRT 22M C67079-A1202-A1 109
BRT 23H C67079-A1022-A6 109
BRT 23 M C67079-A1022-A10 109
BS 107 Q67000-S060 (bulk) 115
BS 107 Q67000-S078 (taped) 115
BS 170 Q67000-S061 (bulk) 121

BS 170 Q67000-S076 (taped) 121

BSM 15GD 100D C67076-A2500-A2 129
BSM 25GAL 100D on request -
BSM 25GB 100D C67076-A2101-A2 136
BSM 25GD 100D C67076-A2501-A2 143
BSM 50 GAL 100D on request -
BSM 50GB 100D C67076-A2100-A2 150
BSM 75GAL 100D on request -
BSM 75GB 100D C67076-A2104-A2 157
BSM 100 GAL 100D on request -
BSM 100GB 100D C67076-A2103-A2 164
BSM 111 AR (C) C67076-S1013-A2 171

BSM 121 AR (C) C67076-S1014-A2 178
BSM 141 C67076-A1010-A2 185
BSM 150GAL 100D on request -
BSM 150GB 100D C67076-A2102-A2 192
BSM 151 (C) C67076-A1004-A2 199
BSM 151F (C) C67076-A1050-A2 205
BSM 151 FR C67076-A1056-A2 205
BSM 151R C67076-A1015-A2 199
BSM 181 (C) C67076-A1001-A2 212
BSM 181F (C) C67076-A1052-A2 219
BSM 181FR C67076-A1057-A2 219
BSM 181R C67076-A1016-A2 212
BSM 191 (C) C67076-A1009-A2 226
BSM 191F (C) C67076-A1053-A2 233
BSM 200GA 100D C67076-A2001-A2 240
BSM 214 A C67076-S1100-A2 247

Siemens Aktiengesellschaft
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Bestellnummern/Ordering Codes

Type Ordering code Page
BSM 224 A C67076-S1101-A2 254
BSM 244F C67076-A1155-A2 261

BSM 254F C67076-A1150-A2 268
BSM 284F C67076-A1152-A2 275
BSM 294F C67076-A1151-A2 282
BSM 300GA 100D C67076-A2000-A2 289
BSM 651F C67076-A1500-A2 296
BSM 652F C67076-A1501-A2 303
BSM 681F C67076-A1504-A2 310
BSM 682F C67076-A1505-A2 317
BSM 691F C67076-A1502-A2 324
BSM 692F C67076-A1503-A2 331

BSP 17 Q67000-S025 338
BSP 88 Q67000-S101 (bulk) 341

BSP 88 Q67000-S070 (taped) 341

BSP 89 Q67000-S100 (bulk) 348
BSP 89 Q62702-S652 (taped) 348
BSP 92 Q67000-S059 (bulk) 357
BSP 92 Q62702-S653 (taped) 357

BSP 125 Q67000-S111 (bulk) 366
BSP 125 Q62702-S654 (taped) 366
BSP 129 Q67000-S030 (bulk) 373
BSP 129 Q67000-S073 (taped) 373
BSP 135 QE7000-S09¢ (bulk) 380
BSP 135 Q62702-S655 (taped) 380
BSP 149 Q67000-S098 (bulk) 387
BSP 149 Q67000-S071 (taped) 387
BSP 295 Q67000-S095 (bulk) 394
BSP 295 Q67000-S066 (taped) 394
BSP 296 Q67000-S096 (bulk) 402
BSP 296 Q67000-S067 (taped) 402
BSP 297 Q67000-S097 (bulk) 410
BSP 297 Q67000-S068 (taped) 410
BSP 315 Q62702-S075 (bulk) 418
BSP 315 Q67000-S075 (taped) 418
BSP 316 Q67000-S091 (bulk) -
BSP 316 Q67000-S092 (taped) -
BSP 317 Q67000-S093 (bulk) -
BSP 317 Q67000-S094 (taped) -
BSS 84 Q62702-S393 (bulk) 421

BSS 84 Q62702-S568 (taped) 421

BSS 87 Q62702-S453 (bulk) 348
BSS 87 Q62702-S506 (taped) 348
BSS 88 Q62702-S454 (bulk) 341

BSS 88) Q62702-S303 341

BSS 89 Q62702-S455 (bulk) 348
BSS 892) Q62702-S519 348

BSS 89°%) Q62702-S385 348

BSS 91 Q62702-S457 (bulk) 428

BSS 92 Q62702-S458 (bulk) 357

1) E6296: on reel, 1500 pieces/reel. 2 reels/carton:
2) E6288: on reel, 1500 pieces/reel. 2 reels/carton:
3) E6325: Ammopack, 2000 pieces/carton
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Bestellnummern/Ordering Codes

Type Ordering code Page
BSS 923 Q62702-S497 357
BSS 923 Q62702-S502 357
BSS 95 Q62702-S461 (bulk) 434
BSS 97 Q62702-S463 (bulk) 440
BSS 98 Q62702-S464 (bulk) 446
BSS 98") Q62702-S517 (taped) 446
BSS 100 Q62702-S483 (bulk) 453
BSS 100?) Q62702-S499 (taped) 453
BSS 101 Q62702-S484 (bulk) 460
BSS 1013?) Q62702-S493 (taped) 460
BSS 110 Q62702-S489 (bulk) 421
BSS 1103?) Q62702-S500 421
BSS 119 Q62702-S624 (bulk) 467
BSS 119 Q62702-S631 (taped) 467
BSS 123 Q62702-S507 (bulk) 453
BSS 123 Q62702-S512 (taped) 453
BSS 124 Q62702-S614 (bulk) 473
BSS 125 Q62702-S505 (bulk) 366
BSS 129 Q62702-S510 (bulk) 373
BSS 129 Q62702-S510-P1 (bulk, grouped) 373
BSS 131 Q62702-S554 (bulk) 460
BSS 131 Q62702-S565 (taped) 460
BSS 135 Q62702-S601 (bulk) 380
BSS 138 Q62702-S558 (bulk) 448
BSS 138 Q62702-S566 (taped) 446
BSS 139 Q62702-S575 (bulk) 479
BSS 139 Q62702-S612 (taped) 479
BSS 145 Q67000-S102 486
BSS 149 Q62702-S623 (bulk) 387
BSS 192 Q62702-S602 (bulk) 357
BSS 229 Q62702-S567 (bulk) 479
BSS 229 Q62702-S567-P1 (bulk, grouped) 479
BSS 229") Q62702-S600 (taped) 479
BSS 229") Q62702-S600-P1 (taped, grouped) 479
BSS 295 Q62702-S603 (bulk) 394
BSS 296 Q62702-S615 (bulk) 402
BSS 297 Q62702-S616 (bulk) 410
BSS 395 Q62702-S604 (bulk) 489
BTS 100 C67078-A5007-A2 495
BTS 110 C67078-A5008-A2 503
BTS 114 C67078-A5000-A3 511
BTS 115 C67078-A5004-A4 519
BTS 116 C67078-A5005-A3 527
BTS 120 C67078-A5009-A2 535
BTS 121A C67078-S5010-A4 543
BTS 129 C67078-A5013-A2 551
BTS 130 C67078-A5001-A3 559
BTS 131 C67078-A5002-A4 567
BTS 132 C67078-A5003-A4 575
BTS 136 C67078-A5006-A3 583

1) E6296: on reel, 1500 pieces/reel. 2 reels/carton:
2) E6288: on reel, 1500 pieces/reel. 2 reels/carton:
3) E6325: Ammopack, 2000 pieces/carton
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Bestellnummern/Ordering Codes

Type Ordering code Page
BTS 140A C67078-S5011-A2 591
BTS 240A C67078-S5100-A3 599
BTS 410D C67078-S5305-A3 607
BTS 410E C67078-S5305-A4 607
BTS 410F C67078-S5305-A5 607
BTS 410G C67078-S5305-A6 607
BTS 412A C67078-A5300-A5 615
BTS 412B C67078-S5300-A9 625
BTS 413A C67078-A5307-A2 631
BTS 432D C67078-S5303-A3 642
BTS 432E C67078-S5303-A4 642
BTS 432F C67078-S5303-A5 642
BTS 542D C67078-S5400-A3 649
BTS 542E C67078-S5400-A4 649
BTS 542 F C67078-S5400-A5 649
BTS 629 C67078-S5501-A2 -
BTS 630 C67078-S5500-A2 -
BTS 903 C67078-S5800-A2 656
BTS 950 C67078-A5850-A2 664
BUP 101 C67060-A1000-A2 670
BUP 200 C67078-A4400-A2 675
BUP 202 C67078-A4401-A2 678
BUP 203 C67078-A4402-A2 681
BUP 304 C87078-A4200-A2 684
BUP 307 C67078-A4201-A2 684
BUZ 10 C67078-S1300-A2 690
BUZ 10L C67078-S1329-A2 700
BUZ 10S2 C67078-S1300-A7 690
BUZ 11 C67078-A1301-A2 707
BUZ 11 A C67078-S1301-A3 707
BUZ 11 AL C67078-S1330-A3 719
BUZ 1182 C67078-S1301-A5 707
BUZ 12 C67078-S1331-A2 726
BUZ 12A C67078-S1331-A3 726
BUZ 12 AL C67078-S1332-A3 734
BUZ 15 C67078-A1001-A2 741
BUZ 16 C67078-A1020-A2 748
BUZ 20 C67078-S1302-A2 759
BUZ 21 C67078-S1308-A2 766
BUZ 21L C67078-S1338-A2 773
BUZ 22 C67078-S1333-A2 780
BUZ 24 C67078-A1003-A2 787
BUZ 30A C67078-S1303-A83 794
BUZ 31 C67078-S1304-A2 801
BUZ 32 C67078-S1310-A2 808
BUZ 36 C67078-A1018-A2 815
BUZ 41 A C67078-A1306-A3 822
BUZ 42 C67078-A1311-A2 829
BUZ 45 C67078-A1008-A2 836
BUZ 45A C67078-A1008-A3 836
BUZ 45B C67078-A1008-A4 836
BUZ 50A C67078-A1307-A3 845
BUZ 50B C67078-A1307-A4 845
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Bestellnummern/Ordering Codes

Type Ordering code Page
BUZ 50C C67078-A1307-A5 845
BUZ 54 C67078-A1010-A2 857
BUZ 54 A C67078-A1010-A3 857
BUZ 60 C67078-A1312-A2 867
BUZ 64 C67078-A1017-A2 874
BUZ 70 C67078-S1334-A2 881
BUZ 70L C67078-S1334-A3 888
BUZ 71 C67078-S1316-A2 895
BUZ 71 A C67078-S1316-A3 895
BUZ 71 AL C67078-S1326-A3 906
BUZ 71L C67078-S1326-A2 906
BUZ 71 82 C67078-S1316-A9 895
BUZ 72 C67078-S1313-A2 914
BUZ 72A C67078-S1313-A3 914
BUZ 72 AL C67078-S1327-A3 922
BUZ 72L C67078-S1327-A2 922
BUZ 73 C67078-S1317-A2 930
BUZ 73 A C67078-S1317-A3 930
BUZ 73 AL C67078-S1328-A3 938
BUZ 73L C67078-S1328-A2 938
BUZ 74 C67078-A1314-A2 946
BUZ 74 A C67078-A1314-A3 946
BUZ 76 C67078-A1315-A2 954
BUZ 76 A C67078-A1315-A3 954
BUZ 77A C67078-S1320-A3 962
BUZ 77B C67078-S1320-A5 962
BUZ 78 C67078-A1318-A2 970
BUZ 80 C67078-A1309-A2 977
BUZ 80 A C67078-A1309-A3 977
BUZ 84 C67078-A1013-A2 985
BUZ 84 A C67078-A1013-A3 985
BUZ 90 C67078-S1321-A2 993
BUZ 90 A C67078-S1321-A3 993
BUZ 92 C67078-S1343-A2 1002
BUZ 94 C67078-A1019-A2 1009
BUZ 171 C67078-A1450-A2 1016
BUZ 172 C67078-A1451-A2 1022
BUZ 173 C67078-A1452-A2 1028
BUZ 205 C67078-A1401-A2 1034
BUZ 210 C67078-A1102-A2 1041
BUZ 211 C67078-A1100-A2 1041
BUZ 215 C67078-A1400-A2 1049
BUZ 230 C67078-A1105-A2 1056
BUZ 307 C67078-A3100-A2 977
BUZ 308 C67078-A3109-A2 977
BUZ 310 C67078-A3101-A2 845
BUZ 311 C67078-A3102-A2 845
BUZ 323 C67078-83127-A2 - 1063
BUZ 325 C67078-A3118-A2 1070
BUZ 326 C67078-A3112-A2 1070
BUZ 330 C67078-A3105-A2 1078
BUZ 331 C67078-A3114-A2 1078
BUZ 332A C67078-S3123-A4 1086
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Bestellnummern/Ordering Codes

Type Ordering code Page
BUZ 338 C67078-S3126-A2 1093
BUZ 339 C67078-S3133-A2 1093
BUZ 341 C67078-S3128-A2 1104
BUZ 345 C67078-S3121-A2 1111
BUZ 346 C67078-S3120-A2 748
BUZ 346 S2 C67078-S3131-A2 748
BUZ 347 C67078-S3115-A2 741
BUZ 349 C67078-S3113-A2 1118
BUZ 350 C67078-S3117-A2 815
BUZ 355 C67078-A3107-A2 985
BUZ 356 C67078-A3108-A2 985
BUZ 357 C67078-A3110-A2 857
BUZ 358 C67078-A3111-A2 857
BUZ 380 C67078-A3205-A2 1125
BUZ 382 C67078-A3207-A2 1132
BUZ 384 C67078-A3209-A2 1041
BUZ 385 C67078-A3210-A2 1041
BYP 101 C67047-A2072-A2 1139
BYP 102 C67047-A2071-A2 1142
BYP 103 C67047-A2066-A2 1145
SN 7000 Q67000-S062 (bulk) 121
SN 7002 Q67000-S063 (taped) 121
SP 0610L Q67000-S065 (bulk) 1148
SP 0610T Q67000-S088 (taped) 1148
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Symbole, Begriffe, Normen

Symbole und Begriffe der wichtigsten GréBen

Symbole Begriffe
C Kapazitat
Co Optokoppler-Kapazitat (Eingang/Ausgang)
Ciss Eingangskapazitat
Coss Ausgangskapazitat
res Rickwirkkapazitat
Css Kapazitat (Sensor/Source)
D Tastverhéltnis/Tastgrad (D = t,/T)
dig/dt Dioden-Stromsteilheit
di/dt,, Kritische Stromsteilheit
di/dt,,, Kritische Stromsteilheit bei Kommutierung
dv/dt,, Kritische Spannungssteilheit
dv/dt,q Kritische Spannungssteilheit bei Kommutierung
Epg Avalanche-Energie, periodisch
Ens Avalanche-Energie, Einzelpuls
E s Abschaltverlust-Energie
f Frequenz
Ois Ubertragungssteilheit
NS Avalanche-Strom, periodisch
I Kollektor-Gleichstrom
Ices Kollektor-Reststrom
Icpus Kollektor-Gleichstrom, gepulst
Ip Drain-Gleichstrom/Thyristor Vorwartssperrstrom
Inpuis Drain-Gleichstrom, gepulst
1,-1SO Drain-Gleichstrom (ISO-Norm)
1,-MOS Drain-Gleichstrom (MOS-Norm)
1.-1SO Laststrom (ISO-Norm)
I.-MOS Laststrom (MOS-Norm)
Ipss Drain-Reststrom
Iog, Is Inversdioden-Gleichstrom
Ioink Inhibitsperrstrom
Ippm, Ism Inversdioden-Gleichstrom, gepulst
I Dioden-DurchlaBstrom (allgemein)
Ier Thyristor/Triac-Zundstrom
Ieay Dioden-DurchlaBstrom (Mittelwert)
Irrms Dioden-DurchlaBstrom (Effektivwert)
Ierm Periodischer Dioden-Spitzenstrom
Iesm Dioden-StoBstromscheitelwert (50-Hz-Sinus-Halbwelle)
Tesm Dioden-StoBdurchlaBstrom
Iges Gate-Emitter-Leckstrom
Igss Gate-Source-Leckstrom
1y Haltestrom
Ik KurzschluBstrom
Ikiyo Typischer KurzschluBstrom

R

Sperrstrom
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Symbole, Begriffe, Normen

Symbole und Begriffe der wichtigsten GréBen

Symbole Begriffe
I; Thyristor-DurchlaBstrom
Inam Sperrverzégerungsrickstromspitze
Igms Thyristor-DurchlaBstrom (Effektivwert)
Ism Thyristor-StoBstromgrenzwert (50-Hz-Sinus-Vollwelle)
I1ss Sperrstrom
Its(on) DurchlaBstrom
P, AnschluBleistung
Pr Dioden-Verlustleistung
Pimax KurzschluBleistung
Py Thyristor-Verlustleistung
Piot Gesamtverlustleistung
Qcate Gate-Ladung
- Sperrverzégerungsladung
Rbs(on) Drain-Source-Einschaltwiderstand
Ris Isolationswiderstand
Rgs Gate-Source-Widerstand
R, Lastwiderstand
Ron Einschaltwiderstand
Rinch Warmewiderstand (Gehause/Kihlkorper)
thyA Warmewiderstand (Chip/Umgebung)
Ringc Warmewiderstand (Chip/Gehéause)
Rinusr Warmewiderstand (Chip/Substrat-Rickseite)
S Softfaktor
Ta Umgebungstemperatur
Te Gehéausetemperatur
taot) Ausschaltverzégerungszeit
t4(on) Einschaltverzégerungszeit
t Fallzeit
tya Zundverzugszeit
T Chip-/Betriebstemperatur
tos Ausschaltzeit
ton Einschaltzeit
t, Pulszeit
t. Anstiegszeit
t, Sperrverzégerungszeit
ts Spannungsnachlaufzeit
Tstg Lagertemperatur
Teold Loéttemperatur
Trs(on) Schalttemperatur

VB: Vbbr vbb (op)
Vbb(BR)
Vbb(off)
bb(on)
V(BR)CES

Betriebsspannung
Durchbruchspannung
Betriebsspannung-Aus
Betriebsspannung-Ein
Kollektor-Emitter-Durchbruchspannung
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Symbole, Begriffe, Normen

Symbole und Begriffe der wichtigsten GroBen

Symbole Begriffe

Vier)oss Drain-Source-Durchbruchspannung
Vee Versorgungsspannung

Vee Kollektor-Emitter-Spannung

VeE(sa Kollektor-Emitter-Sattigungsspannung
Veer Kollektor-Gate-Spannung

Voinu Inhibitspannung

Vbar Drain-Gate-Spannung

Vorwm Periodische Vorwartsspitzensperrspannung
Vbs Drain-Source-Spannung

Ve Dioden-DurchlaBspannung

Ve Gate-Emitter-Spannung

) Gate-Schwellenspannung

Vas Gate-Source-Spannung

Vasitn Gate-Schwellenspannung

Vs Gate-Source-Spitzenspannung

Vin, Vin Eingangs-/Ansteuerspannung

Vin(max) Eingangs-/Ansteuerspannung

Vintotty Eingangsspannung-Aus

Vinton) Eingangsspannung-Ein

Vis Isolationsprifspannung

Viogik Interne Logikspannung

Vour Ausgangsspannung

Vi Dioden-Sperrspannung

Verm Periodischer Riuckwérts-Spitzensperrstrom
Vrswm Ruckwarts-StoBspitzenspannung

Vsco KurzschluBerkennungsspannung

Vsp Inversdioden-DurchlaBspannung

Vss Isolationsspannung (Sensor/Source)
Vsr Statusspannung

Vi Thyristor-DurchlaBspannung

Vis Angelegte Spannung

Vo Zenerdiodenspannung

Zinic Transienter Warmewiderstand (Chip/Gehause)
Normen

Spezielle Einzelheiten kobnnen auch folgenden Unterlagen entnommen werden:

IEC Publication 147-0C, Part 0, IEC Publication 147-1 Part 1 und Publication 147-2G, Part 2,
DIN 41782, DIN 41791 Teil 9, DIN 41792, Teil 6, DIN 41 858, Diode: DIN 41741.

DIN 41781, DIN/IEC 747, S N 73257 (EGB = Elektrostatisch gefédhrdetes Bauelement)
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Symbols, Terms, Standards

The Most Relevant Symbols And Terms

Symbols Terms
C Capacitance
Cio Optocoupler capacitance (input/output)
Ciss Input capacitance
oss Output capacitance
Crss Reverse transfer capacitance
Css Capacitance (sensor/source)
D Duty cycle (D = t,/T)
dig/dt Diode rate of rise of on-state current
di/dt,, Critical rate of rise of on-state current
di/dteq Critical rate of rise of on-state current at commutation
dv/dt., Critical rate of rise of off-state voltage
dv/dtgg Critical rate of rise of off-state voltage at commutation
Enr Avalanche energy, periodic
Exs Avalanche energy, single pulse
E ot Turn-off loss
f Frequency
Ois Forward transconductance
Ing Repetitive avalanche current
I Continuous collector current
Ices Zero gate voltage collector current
Icpus Pulsed collector current
Ip Continuous drain current/Thyristor reverse current
Ippus Pulsed drain current
I,-1SO Continuous drain current (ISO standard)
I,-MOS Continuous drain current (MOS standard)
1,-1SO Load current (ISO standard)
I.-MOS Load current (MOS standard)
Ipss Zero gate voltage drain current
Ipg, Is Continuous reverse drain current
Ioink Off-state current in inhibit state
Iogm, Ism Pulsed reverse drain current
Ie Forward current (in general)
It Thyristor/Triac trigger current
Teay Max. mean forward current
Tegm Repetitive peak forward current
Irgus Max. RMS forward current
Tesm Max. surge forward current
Iesm Diode forward-on current (50-Hz sine halfwave)
Iges Gate-emitter leakage current
Iass Gate-source leakage current
I, Holding current
Isc Short-circuit current
Isciyp Typical short-circuit current

R

Reverse current
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Symbols, Terms, Standards

The Most Relevant Symbols And Terms (continued)

Symbols Terms

I; Thyristor on-state current

Irgm Peak reverse recovery current

Itgms Thyristor RMS on-state current

I1gy Thyristor single cycle surge current (50-Hz)

I7gs Reverse current

Its(on) On-state current

Pa Connected load

P: Forward power dissipation

Pscmax Max. short-circuit power

Py Thyristor power dissipation

Piot Max./Total power dissipation

Qaate Gate charge

Q. Reverse recovery charge

Rps(on) Drain-source on-resistance

Ris Insulation resistance

Rgs Gate-source resistance

R, Load resistance

Ron On-state resistance

Rinch Thermal resistance (case/heat sink)

Rihsa Thermal resistance (chip/ambient)

Rinic Thermal resistance (chip/case)

Rinisr Thermal resistance (chip/substrate-reverse side)
Soft factor

Ta Ambient temperature

Te Case temperature

taorn Turn-off delay time

ta(on) Turn-on delay time

t Fall time

tya Trigger delay time

T; Chip/Operating temperature

st Turn-off time

ton Turn-on time

t, Pulse time

t Rise time

t, Reverse recovery time

ts Storage time

Tstg Storage temperature

Teoid Soldering temperature

Trs(on) Switching temperature

Vs, Voo, Vobop) | Operating voltage

Vob(eR) Breakdown voltage

Vob(ofh) Operating voltage-off

Vobion) Operating voltage-on

VisRr)ces Collector-emitter breakdown voltage
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Symbols, Terms, Standards

The Most Relevant Symbols And Terms (continued)

Symbols Terms

Vier)pss Drain-source breakdown voltage
Vee Supply voitage

Vee Collector-emitter voltage

Veesat Collector-emitter saturation voltage
Vear Collector-gate voltage

Voinn Inhibit voltage

Vbar Drain-gate voltage

Vorm Repetitive peak off-state voltage
Vbs Drain-source voltage

Ve Diode forward voltage

Vse Gate-emitter voltage

Vaeqn) Gate threshold voltage

Vas Gate-source voltage

Vasin) Gate threshold voltage

Vs Gate-source peak voltage

Vins Vin Input/Control voltage

Vin(max) Input/Control voltage

Vintott) Input voltage-off

Vinion) Input voltage-on

Vis Insulation test voltage

Viogic Internal logic voltage

Vout Output voltage

Vr Reverse voltage

Viem Repetitive peak reverse voltage
Vism Surge peak reverse voltage

Vsco Short-circuit detection voltage
Vsp Reverse diode forward on-voltage
Vss Insulation voltage (sensor/source)
Vst Status voltage

Vi Thyristor on-state voltage

Vis Supply voltage

Vo Zener diode voltage

Zinsc Transient thermal impedance (chip/case)
Standards

Special units may also be taken from the following documents:

IEC Publication 147-0C, Part 0, IEC Publication 147-1, Part 1 and Publication 147-2G, Part 2,
DIN 41782, DIN 41791, Part 9, DIN 41792, Part 6, DIN 41858, Diode: DIN 41741.

DIN 41781, DIN/IEC 747, S N 73257 (ESD = Electrostatic discharge sensitive device).
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Technische Angaben

SIPMOS-Leistungstransistoren und Dioden

SIPMOS-Leistungstransistoren
Transistoren im Bereich 50 V... 1000 V,1,5 A... 60 A N-Kanal P-Kanal
und 18 mQ ... 8 Q.

Produktpalette

@® N- und P-Kanal-Anreicherungstypen
® FREDFET

@® Logic Level

@® Bedrahtete und SMD-Bauformen

@® Die-Produkte S

SIRET

Schneller bipolarer Leistungstransistor im Bereich 1000 V und 20 A ohne ,second break-
down*.

IGBT

Hochsperrende spannungsgesteuerte Bipolartransistoren. G

Schnelle Dioden (FRED) E
Freilaufdiode fur superschnelle Schalter mit ,Soft“-Abschaltverhalten.

i
Einsatzgebiete (Auswahl) v
Schaltnetzteile
Gleichspannungswandler
Wechselrichter

di/dt

Motorsteuerungen
Unterbrechungsfreie Stromversorgung
Naherungsschalter
Ultraschallgeneratoren

Flimmerfreie Monitore

NF-Verstarker

Frequenzumrichter fur Drehstromantriebe
Getaktete Stromversorgungen fir SchweiBgerate
Kfz-Zindungen

Literaturhinweise

Leistungshalbleiter SIMPOS und IGBT
Bestell-Nr. B152-B6299-X-X-7400

Anwendungsbeispiele fir SIPMOS-Transistoren
Bestell-Nr. B352-B6084
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Durchbruchfestigkeit (Avalanchefestigkeit)

Ein MaB fur die Robustheit von MOSFET ist die Uberspannungsfestigkeit. Durch die unver-
meidlichen parasitaren Induktivitaten L, die sich in einem auch sehr sorgféltigen Schal-
tungsaufbau befinden, kommt es beim Abschalten von Transistoren zum Auftreten von
Uberspannung L, x di/dt.

Bedingt durch die kurzen Schaltzeiten von MOSFET wird das beim Schalten hoher Stréme
besonders kritisch, denn die beim Abschalten auftretenden Spannungspitzen kénnen die
Durchbruchspannung Vggpss) des Transistors tberschreiten. Der Transistor geht dabei in
den Durchbruch (Avalanche). Der Hersteller muB deshalb durch ein sorgféaltiges Transistor-
design verhindern, daB die parasitare, bipolare Struktur zum Einschalten kommt und den
Transistor zerstort.

Alle SIPMOS Transistoren werden einem 100 %-Durchbruchtest unterzogen. Das untenste-
hende Bild zeigt das Prinzipschaltbild der Testschaltung. Der Priifling befindet sich in Serie
mit einer ungeklemmten Induktivitét und, nachdem er eingeschaltet wird, steigt der Strom
linear an, bis er seinen spezifizierten Wert (in der Regel seinen Nennstrom) erreicht hat.

Wenn der Transistor abgeschaltet wird, bildet sich tber dem Prifling — abhéngig von der
Induktivitat - eine Drain-Source-Spannung aus, die auf die Durchbruchspannung Vggpss)
des Bauelements begrenzt wird. Dabei wird im Bauteil die Energie, die in der Spule gespei-
chert ist, und ein Anteil aus der Spannungsquelle umgesetzt.

W=1/2 L x 12 X VBR(DSS)/(VBR(DSS) - VCC)

Schaltung zur Messung der Durchbruchfestigkeit am Beispiel des BUZ 338

T ] 0V
, | VNS [ SR—
L‘ _L Var (0ss)
Yoo
- ,
\ § — )
Ry ! -t
vl |
2 L
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Die Energie, die im Bauelement umgesetzt wird, ist durch die maximal zuldssige Chiptem-
peratur T, begrenzt. Das Diagramm zeigt die maximal zulassige Durchbruchenergie in
Abhangigkeit von der Chiptemperatur.

In der Anwendung muB ber(icksichtigt werden, daB die im Durchbruch verursachten Verlu-
ste zusatzlich zu den Schaltverlusten und DurchlaBverlusten auftreten.

Piot = Ps + Pg + Pgg

Deshalb muB das Ziel einer sorgféltigen Schaltungsauslegung immer in einer Minimierung
der parasitaren Induktivitat liegen und damit in einer Reduzierung der dadurch entstehen-
den Durchbruchverluste.

Vorteile
® Keine Ausfalle durch transiente Uberspannungen

® Externe uberspannungsbegrenzende Bauelemente wie z.B. Z-Dioden, Supressor-
dioden, Varistoren etc. sind tberflissig

@® Eine spannungsmaBige Uberdimensionierung der MOSFET ist nicht notwendig.

Max. Avalanche-Energie
Parameter: Vpp =25V, Rgs =25 Q, L = 21,4 pH

mJ
Y — T S
\ |-
EAS \ T

0+ \

HEBENE

| \\ [
25 \\

AN
I
0 L1
0 50 100 150 °C
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SIPMOS-Kleinsignaltransistoren

Transistoren im Bereich 50 V ... 600 V und 40 mA ... 4400 mA

Produktpalette

N- und P-Kanal-Transistoren
Anreicherungstransistoren
Verarmungstransistoren

Logic Level Transistoren
Hochsperrende Transistoren
Bedrahtete- und SMD-Bauformen
Die-Produkte

Einsatzgebiete (Auswahl)

® Universell einsetzbar in
Nachrichtentechnik, Messen,
Steuern, Regeln, Kfz
Konstantstromquellen
Strombegrenzer
Hilfsstromversorgungen
Konstantspannungsquellen
N&herungsschalter

Literaturhinweise

SIPMOS Kleinsignaltransistoren
Bestell-Nr. B352-B6155-X-X-7400

N-Kanal N-Kanal
Anreicherungstyp Verarmungstyp
D D
/l. /\T
—
G
S S
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SITAC-AC-Schalter
(SITAC = Siemens Isolierter Thyristor AC Schalter)

Der SITAC ist ein Wechselstromschalter, bei dem Steuer- und Lastkreis optisch gekoppelt
sind. Damit 14Bt sich durch einen Steuerstrom (wenige mA) am 220-V-Netz eine Last von
65 W (300 mA) direkt schalten. Trotz dieser relativ hohen Ansteuerempfindlichkeit ist der
Ausgang des SITAC unempfindlich gegentiber steilen Spannungsanstiegsflanken (dv/dt.,
>10.000 V/us), hohen Stromanstiegsgeschwindigkeiten (di/dt,, =8 A/us) sowie gegen-
Uber jeglicher Kommutierungsbeanspruchung.

Ein besonderer Vorteil des SITAC ist die Fahigkeit, induktive Lasten problemlos zu schalten.
Die maximale Betriebsfrequenz betragt 1,5 kHz. StandardmaBig werden die Anforderungen
einer sicheren elektrischen Trennung fir Isolationsgruppe C bei einer Bezugsspannung bis
250 V,c nach DIN VDE 0804/1.83 erfullt. SITAC fur eine maximale Betriebsisolationsspan-
nung von 630 V nach VDE 0884 sind als Option 1 lieferbar.

Aufbau
O—
Eingang
o
LED
5
___________ 1
| | ! |
| dv/dt-Stor- I l Foto- l
‘ r schutz | l Detektor | l
| | i
| Nullpunkt - ] . Nullpunkt - - || Ausganc
| b—| schaltung S ‘ | schaltung | N
| Foto- | ficz e
| Detektor | | schutz '
| I | L |
L 1 L_T_ __________ _
o
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Kommutierungsverhalten

Bei Verwendung eines Triac am Ausgang ergeben sich wegen struktureller Verkniipfung
der beiden integrierten Thyristorsysteme Schwierigkeiten bei der Kommutierung. Der Triac
kann nach Abschalten des Steuerstroms durch Parasitérziindung weiter leitend bleiben.
Durch die Ausstattung mit zwei separaten Thyristor-Chips mit hoher dv/dt-Festigkeit ist
auch fur den Kommutierungsfall keine RC-Beschaltung notwendig.

Ansteuerung und Einschaltverhalten

Der Zindstrom des SITAC besitzt einen positiven Temperaturgradienten. Vom Anlegen des
Steuerstroms bis zum Einschalten des Laststroms vergeht die Ziindverzugszeit (tyq). Sie st
im wesentlichen eine Funktion der Ubersteuerung, das ist das Verhéltnis vom angebotenen
Steuerstrom zum Zandstrom (I/I¢;). Entspricht der Steuerstrom gerade dem individuellen
Ziundstrom eines SITAC, dann ergeben sich Einschaltverzugszeiten in der GréBenordnung
von Millisekunden. Als kiirzeste Zeiten sind 5...10 us fiir eine Ubersteuerung =10 erreich-
bar. Die Zindverzugszeit steigt mit hoherer Temperatur an.

Far sehr kurze Steuerstromimpulse (s <500 ps) muB ein entsprechend héherer Steuer-
strom angeboten werden. Fur diese Betriebsart eignet sich nur der SITAC ohne Nullpunkt-
schalter.

Nullpunktschalter

Der SITAC mit Nullpunktschalter kann nurim Bereich des Nulldurchgangs der Sinus-Wech-
selspannung geziindet werden. Dies verhindert Stromspitzen z. B. beim Einschalten von
kalten Lampen oder kapazitiven Lasten.

Anwendungen

Direkter Schalterbetrieb: Der SITAC eignet sich hier bevorzugt zum Steuern von Synchron-
motoren, Ventilen, Relais und Hubmagneten in Gratz-Schaltungen. Wegen seines niedri-
gen Einraststroms (500 pA) lassen sich auch sehr kleine Laststrome problemlos schalten.
Dies gilt besonders auch deshalb, weil der SITAC keine RC-Beschaltung am Ausgang
benétigt.

Indirekter Schalterbetrieb: Der SITAC dient in diesem Fall als Treiber. In dieser Funktion
ermdglicht er ein Ansteuern von Thyristoren und Triacs hdherer Leistung durch Mikropro-
zessoren. Der Treiberstrompuls darf den maximal zuldssigen StoBstrom des SITAC nicht
Uberschreiten. Fur den SITAC ohne Nullpunktschalter ist deshalb in vielen Fallen eine
Strombegrenzung durch einen Vorwiderstand notwendig.

Auch in dieser Betriebsart ist der geringe Einraststrom vorteilhaft, weil sich daraus Wech-
selstromschalter ergeben, die Laststréme von wenigen Milliamper bis zu hohen Strémen
stérungsfrei schalten.

Anwendungshinweise:

@ Schutz gegen Uberspannungen: Kann durch einen spannungsbegrenzenden Varistor
erfolgen (z. B. SIO VS05K250), der unmittelbar an den SITAC-Ausgang angeschlossen
wird.

@® Stromkommutierung: Die Werte 100 A/ms mit nachfolgender Ruckstromspitze >80 mA
durfen nicht tberschritten werden.
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® Vermeiden von hochfrequenten Abschalt-Stromoszillationen: Dieser Effekt kann auf-
treten, wenn ein Stromkreis geschaltet wird. Stromoszillationen, die im wesentlichen bei
induktiven Lasten mit gréBerer Wicklungskapazitat entstehen, wirken sich als Strom-
kommutierung aus und kénnen relativ hohe Rickstromspitzen erzeugen. Wir empfehlen
fur die Betriebsfalle folgende alternative SchutzmaBnahmen:

3.

. AbschluB der AnschluB-

leitungen zur Span-
nungsversorgung last-
seitig mit einem Kon-
densator.

. Vorschalten eines Wi-

derstandes am SITAC-
Ausgang und Uberbriik-
ken dieser Reihenschal-
tung mit einem Konden-
sator.

Vorschalten einer Dros-
sel mit geringer Wick-
lungskapazitét (z.B.
Ringkerndrossel), bei
hdéheren Laststromen.

IR
[og 1 6 O——4
VAN
o2 K 4 E-OJH/_ ==01pF 220V~
o3 b o
30
1 6 —=AC
VAN
o2 w fz Po [V ==ner 220V~
o3 LN
S0y
1 \_{} °
o 6
VAN
o2 KAY P =‘r22nF 220V~
.3 L
|

Die MaBnahmen nach 2 und 3 sind besonders dann erforderlich, wenn wahrend des Betriebs die Last vom SITAC abge-
trennt wird. Bei SITAC-Stromkreisen, die iber Transformatoren mit dem Netz gekoppelt sind, und die intern keine me-
chanische Stromunterbrechung erfahren, treten die Effekte nicht auf. Die diesbeztiglichen Schutzbeschaltungen kon-

nen entfallen; dies gilt hier auch fir Anwendungsfalle mit rein ohmscher Last.

Literaturhinweise

SIPMOS Kleinsignaltransistoren
Bestell-Nr. B352-B6155-X-X-7400
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Option 1
SITAC fiir sichere elektrische Trennung nach VDE 0884

Dieses Bauelement ist fur sichere elektrische Trennung nur innerhalb der Sicherheits-
grenzdaten geeignet. Die Einhaltung der Sicherheitsgrenzdaten muB durch Schutzschal-
tungen sichergestellt sein.

Die Teilentladungsmessung stellt sicher, daB wahrend des Betriebs mit der maximal zulas-
sigen Betriebsisolationsspannung (V,ogy) keine Teilentladung auftritt. Fortwahrende Teil-
entladung schéadigt die Isolationsmaterialien und kann zum Hochspannungsdurchschlag
fahren.

Von Priifungen mit der Isolationspriifspannung (V5o ) ist abzuraten. Dabei kénnten Teil-
entladungen auftreten, die die Isolationseigenschaften so verschlechtern, daB dann auch
bei Betrieb mit der maximal zulassigen Betriebsisolationsspannung Teilentladungen auf-
treten kénnen. Die Isolationspriifung nach VDE 0884 ist allen anderen Hochspannungs-
priifungen nachgeschaltet.

Isoliereigenschaften
(Alle angegebenen Spannungen sind Scheitelwerte.)

Bezeichnung Symbol | Werte Einheit
Einsatzklasse (DIN VDE 0109, Dez. 83, Tab.") -

fur Nenn-Netzspannungen < 300 V4 -1V

fur Nenn-Netzspannungen < 600 V4 =11

Klimatische Prufklasse (DIN IEC 68 Teil 1/09.80) 55/150/21 | -
Verschmutzungsgrad (DIN VDE 0109 Dez. 83) 2 -

Max. Betriebsisolationsspannung Viorm 630 \

Prufspannung Eingang/Ausgang, Verfahren b))
Ve, = 1,6 X Viorm, Stlickprifung mitt, =1s
TE<5pC Ver 1000

Prufspannung Eingang/Ausgang, Verfahren a) ')
Ve = 1,2 X Viorm, Typ- und Stichprobenprifung

mitt, =60s, TE<5 pC Ver 720
Héchste zulassige Uberspannung ')

(Transiente Uberspannung, &, = 10 s, Verfahren a) Vi 6000
Sicherheitsgrenzwerte DIP-6

(im Fehlerfall maximal zuléssige Werte,
siehe auch Diagramm)

® Gehausetemperatur Tsi 175 °C
@ Strom (Eingangsstrom I, P = 0) I 400 mA
@ Leistung (Ausgangs- bzw. Gesamtverlustleistung) | P 2000 mwW

Isolationswiderstand bei T
Vi,o =500 V RisoL =>10° Q

1) siehe Zeit-Prifspannungsdiagramm.
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Zeit-Priifspannungs-Diagramm nach VDE

Verfahren a)

(far Typ- und Stichprobenprifung,
zerstérende Prifung)

t, t, =1bis10s
t;, ty =1s

t, (MeBzeit fur TE) =60 s

t, =62s

tini =10s

Verfahren b)

(far Stuckprufung,
zerstorungsfreie Prifung)

ts, 4 =0,1s
t, (MeBzeit fur TE) =1s
ty =12s

Sicherheitsgrenzdaten nach VDE 0884
fur SITAC BRT11 und BRT12

- 2500
I 500 2000 R
400 \\\ 5 1500
300 \ si
\\ 1000
200 - L
0o F N
0 5= 0
0 25 50 75 100 125 150°C175

Ty
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v
Vintriac (6kV)

Voo (T20V)  Viorm(630V)
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; | *i—f e fy——= :—i
ettt e
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i fy to it -
e t -
P, = Sicherheitsgrenzleistung

Isj = Sicherheitsgrenzstrom
Tsi = Sicherheitsgrenztemperatur
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Option 6
SITAC mit
Anschliissen im 10,16-mm-Raster

Die Anschliisse sind aufgebogen auf 10,16-mm-Raster. Vom Standardtyp abweichende
Abmessungen:

RastermaB 10,16 mm
Kriechstrecke > 8,0 mm
Luftstrecke > 8,0 mm

Es werden zusatzlich folgende Normen erfullt:
@® DIN IEC 380/VDE 0806/8.81
Verstérkte Isolierung bis zu einer Betriebsspannung von 250 V¢ o

@® DIN |IEC 435/VDE 0805 Entwurf Nov. 84.
Verstérkte Isolierung bis zu einer Betriebsspannung von 250 V¢ o

1

6

Iﬂ?ﬂ‘- Tg
2

\%
3
31

MaBe in mm
— — — Luft-Kriechstrecke 8,0 min.

AnschluBbelegung siehe Kapitel Package Outlines.
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Option 7

SITAC mit
Anschliissen fiir SMD Montage

Diese Version ist fir SMD Montage geeignet.
Vom Standardtyp abweichende Abmessungen:

Kriechstrecke > 8,0 mm
Luftstrecke > 8,0 mm

Es werden zuséatzlich folgende Normen erfullt:

@® DIN |IEC 380/VDE 0806/8.81
Verstarkte Isolierung bis zu einer Betriebsspannung von 250 V¢ o

@® DIN IEC 435/VDE 0805 Entwurf Nov. 84.
Verstérkte Isolierung bis zu einer Betriebsspannung von 250 V¢ o

Um die Isolationseigenschaften nicht zu beeintrachtigen, darf das Gehause wahrend des
Loétvorgangs nicht durch das Létzinn benetzt werden.

Zulassig sind (auBer Kolbenldtung) nur Reflowldtverfahren: (Vaporphase, Infrarot- und
Heizgas-L6tung).

Zulassige Lotbedingungen: 260 °C 10s

215 °C 30s
Der Lotvorgang darf max. zweimal wiederholt werden. Dabei ist jedoch zu beachten, daB
das Bauteil zwischen den Létungen auf 25 °C abkuhilt.

762 typ. - —— gg ——

6.5 i
“PS— i 1min __l
} v°°.°\ i

0,5min

1<t s 6
< $<3>5
i W g

=

MaBe in mm
') Luft-Kriechstrecke ist beim Loétpaddesign zu beachten.
— — — Luft-Kriechstrecke 8,0 min.

AnschluBbelegung siehe Kapitel Package Outlines.
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Smart SIPMOS

TEMPFET (Temperature Protected FET)

SIPMOS Leistungstransistor mit thermisch gekoppeltem Temperatursensor in ,Chip-on-
chip“-Technologie mit integrierten Schutzfunktionen gegen Ubertemperatur, Uberlast und
KurzschluB.

N-Kanal P-Kanal
D

Separater Separater
Sensor-AnschluB Sensor-AnschluB

PROFET (Protected FET)

Intelligenter CMOS-kompatibler SIPMOS Leistungstransistor in Monolith- oder ,,Chip-on-
chip“-Technologie, mit Stqtusrﬂckm_eldung und integrierten Schutzfunktionen gegen Kurz-
schluB, Ubertemperatur, Uberlast, Uberspannung, ESD etc., zum Schalten masseseitiger
Lasten.

|
| Uberspannungs- Gateschutz |
| schutz
| <—-v——¢ Y, (3)
| Laststrom- r——-__l |
| Spannungs- Pegel- || begrenzung | N | I
| quelle umsetzer I I H |
| = & ! !
v . |
| Spannungs-| o Ladegleich- |1 M5oen o5 | ! I OUT (5)
| sensorik b richter neg. Abschalt- .
| ' ‘ bei | ._'

induktiver

Last
ST(4) Q .. Logik & | Ladungs- Temperatur-
IN(Z) S pumpe sensor

|
|
|
Leerlauf- |

| S !
1 erassung I
| f——‘ |
| KurzschluB- |
! erfassung |
e e —

GND (1)

O (OUT) Ausgang (5)

S (ST) Status (4)

+ (Vpp) Betriebsspannung (3)
1 (IN) Eingang (2)

- (GND) Masse (1)

Last

l____

Siemens Aktiengesellschaft 45




Technische Angaben

Produktpalette

P- und N-Kanal-Anreicherungstypen
Bedrahtete und SMD-Versionen
Logic Level

Schalter fiir masseseitige Lasten
Schalter flr batterieseitige Lasten
Dimmer

FREDFET

Die-Produkte

Einsatzgebiete (Auswahl)

® Industrieelektronik

Programmierbare Maschinensteuerungen
@ Autoelektronik

ABS

Motormanagement

Getriebesteuerungen

Beleuchtung

Literaturhinyveise

Smart SIPMOS, TEMPFET und PROFET
Bestell-Nr. B352-B6138
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Funktionstabelle PROFET

Typ BTS ... 412 |412 (413A|410 (410 (410 410
432 (432 | 432
542 | 542 | 542

Logik-Version A B C D E F G

Schalter fiir masseseitige Lasten X X X X X X X

Eingangsschutz X X X X X X X

Ubertemperaturschutz

(T; > 150 °C) Latch-Funktion X X X X X

(T; > 150 °C) mit Wiedereinschalten bei Unterschreitung X X

der Temperaturschwelle

KurzschluBschutz

Durch Abschalten nach ca. 40 ps, wenn Vo, =<3V X X

Durch Abschalten nach ca. 150 us, wenn Spannungs- X X X X

abfall > 8V uber Leistungstransistor

Durch Ubertemperaturschutz. X

Lastunterbrechungserkennung

In ausgeschaltetem Zustand bei Priafstrom von 30 pA. X X X

In eingeschaltetem Zustand bei 10 mV min. Spannungs- X X X X

abfall Uber dem Leistungstransistor

Statusriickmeldung

bei Ubertemperatur, KurzschluB (wo zutreffend) und X X X X X X X

Lastunterbrechung

Begrenzung der negativen Abschaltspannungsspitze X X X X X X X

bei induktiver Last auf -10 V

Elektrostatischer Entladungsschutz (EGB-Schutz) X X X X X X X

Status-Ausgang

CMOS-kompatibel X X X X

Offener Drain-AnschluB X X X

Ausgangsstrombegrenzung

(High) Lasten mit hohen Einschaltstrémen X X X X X

(Low) besserer Schutz fur induktive Lasten X X

Rps(on)-unabhéngig von der Speisespannung X X X X X

Unterspannungsabschaltung

bei Vpp <7 V X

mit Wiedereinschalten und Hysterese (bei V,, ca. 4V,

0,5 V Hysterese). X X X X X

Status-Riickmeldung bei Unterspannungsabschaltung X X X

Uberspannungsabschaltung mit Wiedereinschalten

(Vpp ca. 46 V, 0,5 V Hysterese). X X X X X

Status-Riickmeldung bei Uberspannungsabschaltung X X

Verpolungsschutz

BTS 410, 412, 413 mit 150 Q in der Masse-Leitung X X X X X X X

Load-dump geschiitzt bis 80 V (BTS 410 und BTS 412B

bei 150 Q in der Masse-Leitung) X X X X X
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TEMPFET-Beschaltungsvorschriften

Bild 1 Ubertemperaturschutz - schlieBt den Uberlastschutz ein.
Schaltpunkt des Temperatursensors 155 °C < T;5 < 170 °C

N-Kanal

s T = I

P-Kanal

Achtung! Uberspannungsschutz vorsehen - siehe Bilder 5 und 6
R;: Bestimmen des Vorwiderstandes siehe Seite 51; S = Sensor
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Bild 2 KurzschluBschutz - schlieBt den Uberlast- und Ubertemperaturschutz ein.

N-Kanal

i

KurzschluB

P-Kanal

V,
- jhb

B

i

UKn Vs ZN 20 L
| i {
H{—rp_"r L ——
I 1 i
| I_'

=N 5

[ |

O\Jm/’ 1

~ -

KurzschluB3

Achtung! Uberspannungsschutz vorsehen - siehe Bilder 5 und 6
R;: Bestimmen des Vorwiderstandes siehe Seite 51; S = Sensor
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Bild 3 KurzgphluBschutz n).it Wiedereinschalten -
schlieBt den Uberlast- und Ubertemperaturschutz ein.

N-Kanal

c=10- Ciss max

P-Kanal

1
|
(@]

1

+-—

\
|

T
1
_J.f
N~

~

A
(T
[N

c=10- Cissmax

Achtung! Uberspannungsschutz vorsehen - siehe Bilder 5 und 6.
Kihlkérper notwendig.
R;, R,: Bestimmen des Vorwiderstandes siehe Seite 51; S = Sensor
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Bild4 Optimierter KurzschluBschutz - schlieBt den Uberlast- und Ubertemperaturschutz
ein.

@ Strombegrenzung fur den KurzschluBfall, variierbar durch ZD

® Niedriger RDs(on)

® Standard-Typen Vi maxy = 20 V

® Logic-Level-Typen Viymay = 10V

N-Kanal
0kQ 2.B.BAY 45 Vi
: }
. Ves |
Vot }
il
Vos 855 229 M
0 +
° 1 [urzschwn
P-Kanal W Bestimmen des Vorwiderstandes R,
> @® Standard-Typen
r—-o- ’ Vi,-15V Vin—-15V
| f BSS92 "t~ <R = -~
h 10 mA 0.5 mA
L’l Vi @® Logic-Level-Typen
| . o
| 20 V- 14V _p o Yuo 14V
| Ry 5 mA 0,5 mA
+._
|
/ .'—-j\ \ 0 Bestimmen des Vorwiderstandes R,
A7) 10kQ 2 Vo= 14V _ . Vo-14V
=T 2B.BAYLS | " 005mA T 27 "7 0,05 mA
} Last Gilt fur alle Beschaltungsvorschriften.
1 — — — Steuerkreis _T_

Achtung! Uberspannungsschutz vorsehen - siehe Bilder 5 und 6; S = Sensor
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Bild 5 Uberspannungsschutz fiir Leitungsinduktivititen — Variante 1
Der Schutz ist so auszulegen, daB die Durchbruchspannung Vigg,pss nicht tiberschritten

wird.

Y

N-Kanal

v/
\

v/ g < v an
Vbb >~ VZD ™ V(BR)DSS ~ IV

P-Kanal

<

n O—

= Beschaltung

Voo < Vzp < Vigrjpss =10 V

Lg = Leitungsinduktivitat: R, = Lastwiderstand; S = Sensor
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Bild 6 Uberspannungsschutz fiir Leitungsinduktivitidten - Variante 2
Der Schutz ist so auszulegen, daB die Durchbruchspannung Vgg)pss nicht Gberschritten
wird.

N-Kanal
Vrno— o
[=4
2
o
£~z
5
w
Y e
© R}
oO—
L
P-Kanal
T*Vbu or
Vi o] <

f— Beschaltung
ﬁu
N
7
NI
| %}

Lg = Leitungsinduktivitat: R, = Lastwiderstand; S = Sensor
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PROFET-Beschaltungsvorschriften

Bild 1 Eingang IN (2):
BTS 410, BTS 412B, BTS 432, BTS 542

Vinon: 1,9 V typ. mit Hysterese von ca. 0,5 V.

BTS 412 A, BTS 413A

10kQ

|
IN v!>—|:'r E !_'}Logik-Einheif
% %wpr | _jua

Vinon): 1,9 V typ. mit Hysterese von ca. 0,5 V.
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Bild 2 Status-Ausgang ST (4):
CMOS-Ausgang: BTS 412 A, BTS 413 A, BTS 410D, BTS 412B, BTS 432D, BTS 542D

Logik-
Einheit

V. high: 5,2 V typ.; low: 0,4 V (1,6 mA)

Open-Drain: BTS 410E/F/G, BTS 432E/F, BTS 542E/F

Logik-
Einheit

Vg high: 6 V typ.; low: 0,4 V (1,6 mA)
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Bild 3 KurzschluBerkennung
BTS 410, BTS 432, BTS 542, BTS 412B

Kurzschluf3 - Last

H
erfassung I
H

Messen des Spannungsabfalls dber dem Leistungstransistor. Entsteht im Ein-Zustand ein
Spannungsabfall > 8V, wird sofort abgeschaltet. Liegt beim Einschalten ein Spannungsab-
faii > 8 V vor, so erfoigt das Abschaiten nach 150 ps.

BTS 412 A, BTS 413A

Logik-Einheit ——e—I]
erfassung

|
KurzschluB- I
l

Messen des Spannungsabfalls (iber der Last. Entsteht im Ein-Zustand ein Spannungsabfall
< 3V, wird sofort abgeschaltet. Liegt beim Einschalten ein Spannungsabfall < 3 V vor, so
wird nach 40 us abgeschaltet.
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Bild 4 Lastunterbrechungserkennung
Bedingungen: V,,—Vour <10 mV; IN: high
BTS 410, BTS 432, BTS 542

e e e e s —

ﬁ WV,
|
T

'
VUUT

Lastunter-
Logik-Einheit «—— brechungser-
kennung

Last

)

e O————.

Uberwachen des Spannungsabfalls liber dem Leistungstransistor im Ein-Zustand.

Bedingungen: Vgoyr > 3 V; IN: low
BTS 412 A, BTS 412 B, BTS 413A

&

Lastunter- !
Logik-Einheit =«—  brechungs- I

erkennung

Uberwachen der Spannung zwischen Ausgang und Masse im Aus-Zustand (Prifstrom
30 pA).
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Elektromagnetische Vertréglichkeit (EMV) in Kraftfahrzeugen

Leitungsgefuhrte StérgroBen auf Versorgungsleitungen in 12-V-Bordnetzen.
(DIN 40 839, Teil 1, Anhang B; Auszug)

Storfestigkeitsgrade
B.1 Einleitung

Dieser Anhang soll Herstellern und Anwendern von elektronischen Systemen fiir Kraftfahr-
zeuge Kriterien aufzeigen, nach denen sie gemeinsam die Bedingungen fiir die Stérfestig-
keit festlegen konnen, die diese Geréate im Einzelfall zu erfillen haben. Die Vertraglichkeit
eines Geréates gegeniiber leitungsgefuhrten StérgréBen ist gegeben durch den gewéhlten
Funktionszustand des Gerates bei Anwendung von Prifimpulsen bestimmter Schéarfe-
grade.

B.2 Funktionszustiande
B.2.1 Funktionszustand A
Gerat arbeitet innerhalb der vorgegebenen Toleranzen.

B.2.2 Funktionszustand B

Gerat arbeitet, jedoch auBerhalb der vorgegebenen Toleranzen, und kehrt nach Abklingen
der Stérung wieder in Funktionszustand A zurtick.

B.3 Scharfegrade der Priifimpulse
Die Prufimpulse selbst sind in den Abschnitten 4.6.1 bis 4.6.5 (DIN 40 839) beschrieben.
Der Schéarfegrad ist durch die aus Tabelle B.1 gew&hlte Hohe der Amplitude V, bestimmt.

Tabelle B.1.
Vs Scharfegrad Mindest-
Prtfumfang
Prufimpuls | 1l 1 v
1 -25V -50V - 75V -100 V 5000 Impulse
2 +25V +50V + 75V +100 V 5000 Impulse
3a -40V -75V -110V -150 V 1h
3b +25V +50V + 75V +100 V 1h
4 - 3V - 5V - 6V - 7V einmalig
5 +35V +50V + 80V +120V einmalig

Aus technisch-wirtschaftlichen Grinden ist zu beachten, daB ein Gerat nur mit solchen
Impulsen gepruft wird, denen es in der Praxis auch tatséchlich ausgesetzt ist.
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SIMOPAC ®-Leistungsmodule

SIMOPAC-Module sind leistungsstarke SIPMOS-Schalter, die durch Parallelschalten
mehrerer SIPMOS-Transistorchips hohe Stréme schalten kénnen.

Die aus einem Halbleiterwafer/Charge entnommenen Chips sind auf einem rotationssym-
metrischen vollisolierten Keramik-Substrattrager (DCB = direct copper bonding) aufge-
baut, der nach HF-technischen Gesichtspunkten entwickelt wurde. Bereits auf Chipebene
wird eine Trennung von Steuer- und Lastkreis vorgenommen, um sourceseitig gegenkop-
peinde Induktivitaten (Bondinduktivitat) zu eliminieren. Speziell zum Schalten induktiver
Lasten sowie fur Briickenkonfigurationen wurden die SIMOPAC-FREDFET-Module (Fast
Recovery Eptaxial Diode-FET) entwickelt. Sie zeichnen sich durch sehr kleine Sperrverzo-
gerungsladung und damit geringerer Sperrverzégerungszeit der im SIPMOS-Transistor
vorhandenen parallelen Diode aus.

Produktpalette

@® Einzelschalter
@® Halbbricken
@® 3-Phasen-Vollbriicken

Einzelschalter

wa

Einsatzgebiete

Halbbriicke

100V ...1000 V; 200 A ... 28 A
100V ...1000V;2x125A...2x18 A
500V ...1000 V;6 x17 A...6 x 4,8 A

3-Phasen-Vollbriicke

T
]

-
I_.
[—
=
6 —
70—

(Auswahl)

@® SchweiBgerate

@® USV-Anlage

n

® Induktive Erwarmung
® Getaktete Hochstromversorgungen
@® Antriebstechnik

Siemens Aktiengesellschaft

Literaturhinweise

Leistungshalbleiter SIPMOS und IGBT
Bestell-Nr. B152-B6299-X-X-7400
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IGBT-Leistungsmodule (Insulated Gate Bipolar Transistoren)

IGBT sind MOS-gesteuerte Hochstrom-Hochspannungsschalter fiir getaktete Anwendun-
genim Frequenzbereich 2 kHz...>20 kHz. Die erreichbare Schaltfrequenz wird im wesent-
lichen durch den beim Abschalten des IGBT exponentiell abklingenden Tailstrom bestimmt.
Der Tailstrom ist temperaturunabhéngig und betrégt 5 ... 10 % des Nennstromes I. Das
gewahlte Design des IGBT verhindert zuverlédssig das beim Abschalten mégliche ,Latchen
(einrasten) und weist fiir alle IGBT-Bauelemente ein rechteckférmiges RBSOA-Diagramm
auf. Im KurzschluBfall ist der Kollektorstrom bei gegebener Gatespannung lUber den ge-
samten Bereich nahezu unabhéngig von der Kollektor-Emitter-Spannung; es tritt kein
s~thermisches Weglaufen“ auf. Ein Abschalten des KurzschluBstroms istinnerhalb von10 us
problemlos maoglich.

Produktpalette

Kollektor- | Vg = 1000V Vee = 1200 V

strom I

bei Einzel- Halbbriicke| Vollbricke |Einzel- Halbbricke| Vollbriicke

T = 80 °C |schalter Chopper schalter Chopper
15A - - BSM15GD 100D |- - BSM 15 GD 120 D
25 A - BSM 25 GB 100D |BSM25GD 100D |- BSM 25GB 120 D | BSM 25 GD 120 D
50 A - BSM50GB100D |- - BSM50GB120D |-
75 A - BSM75GB100D |- - BSM75GB120D |-

100 A - BSM 100 GB100D | - - BSM 100 GB 120D | -

150 A - BSM 150 GB 100D | - - BSM 150 GB 120D | -

200 A BSM 200 GA 100D | - - BSM 200 GA 120D | - -

300 A BSM 300 GA100D | - - BSM 300 GA120D | - -

Einsatzgebiete (Auswahl)

@® DC-/AC-Antriebstechnik

® USV-Anlagen

@® Getaktete Hochstromversorgungen
® SchweiBanlagen

Literaturhinweise

Leistungshalbleiter SIPMOS und IGBT
Bestell-Nr. B152-B6299-X-X-7400
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Schaltzeitmessung und Verlustleistung

Leistungstransistoren/Kleinsignaltransistoren/SIMOPAC®-Leistungsmodule

MeBschaitung

= oo v
Definition ‘ v
G6S
l 90%

Eingangs -
impuls

IGBT-Leistungsmodule
MeBschaltung

A, Definition
der Verlustleistungen

v P =

Eoit = Eoir1 + Eotr 2 A Vg =0,2 X Ve
Io =~ 01 x I

Rg(cml

Vsl lv[[ Eoit+ =ft2 Veew X fc dt
t;

Eyio = )[ t3 Vegy X ic dt
t

Definition
der Schaltzeiten

Vee Ve NC90%
f oJL _____________ — ? \

o

et i et g~
AVee
90% I I T Vee
’T‘ ke
I 0% Ig
10% I
° - ° ! !
fiom [ ot h t £}
ol f-— —oi fp f-—

*) Bei Leistungs- und Kleinsignaltransistoren 50 Q
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SIPMOS Power Transistors And Diodes

SIPMOS Power Transistors
Transistors in the range of 50 V... 1000 V,1.5A... 60 Aand 18 mQ ... 8 Q.

N channel P channel

D D

Product range

® N and P channel enhancement types
® FREDFET

@® Logic level

® lLeaded and SMD versions

@ Die products G G

SIRET

Fast bipolar power transistor in the range of 1000 V and 20 A without second breakdown.

C
IGBT

High-blocking voltage-controlled bipolar transistors.

Fast-Recovery Epitaxial Diodes
Free-wheel diode for super-fast switches with soft-recovery characteristics. E

Application (selection)

Switched-mode power supplies

DC converters di/dt

Inverters

Motor controllers
] I - (i

Uninterruptible power systems (UPS) F he /l/v Qe =Jig dt

< ~.

Proximity switches

Ultrasonic generators
Flicker-free monitors

AF amplifiers

Frequency converters for
3-phase motors
Switched-mode power supplies
for welding equipment
Automotive ignitions

Literature

Power Semiconductors SIMPOS and IGBT
Ordering No. B152-B6299-X-X-7400

Application Notes for SIPMOS Transistors
Ordering No. B352-B6084-X-X-7600
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Avalanche

A measure of the ruggedness of a MOSFET is its overvoltage strength. Due to the unavoid-
able parasitic inductances L, in a circuit, no matter how carefully it is designed, overvoltage
L, di/dt occurs when transistors are turned off.

Owing to the short switching times of MOSFETs this can be especially critical when high
currents are switched, since the voltage peaks that appear at turn-off can exceed the
breakdown voltage Vggppss) Of the transistor. The transistor goes into avalanche. So the
manufacturer, through careful transistor design, has to reduce the possibility of the parasi-
tic bipolar structure turning on and destroying the transistor.

All SIPMOS transistors are putthrough a 100 % breakdown test. The principle of the test cir-
cuit is shown in the figure below. The device under test is in series with an unclamped
inductance and, after it is turned on, the current increases linearly until it has reached its
specified value (usually the current rating).

When the transistor is turned off, a drain-source voltage - as a function of the inductance -
is formed across the DUT that is limited to the breakdown voltage Vggpss) Of the component.
The energy that is stored in the coil and a portion from the voltage source is converted in the
component.

W=1/2 L xIx Varpss) / (Verpss) = Vec)
Avalanche test circuit e.g. BUZ 338

N 0V
| ] ot L,
/L" Vaz 055
= |,
| Ve
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The energy converted in the componentis limited by the maximum permissible chip tempe-
rature T. The figure below shows the maximum permissible breakdown energy as a function
of the chip temperature.

In an application it is necessary to remember that the breakdown losses are added to the
switching losses and forward losses.

Piot = Ps + Pr = Pgg

Consequently the aim of careful circuit design must always be to minimize the parasitic
inductance and thus reduce the breakdown losses.

Advantages
@® No failures through transient overvoltages

@® There is no need for external components to limit overvoltage, e.g. Zener diodes, sup-
pressor diodes, varistors, etc.

® No overscaling of the MOSFET in terms of voltage is called for.

Max. avalanche energy
parameter: Vpp =25V, Rgs =25 Q, L =21.4 pH

mJ
75 T
Y
As
:
; |
50
.| \
\\
25 +— Nt -
N
L \\
i N
0
0 50 100 150 °C
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SIPMOS Small-Signal Transistors
Transistors in the range of 50 V ... 600 V and 40 mA ... 4400 mA.

Product range

N and P channel transistors
Enhancement transistors
Depletion transistors

Logic level transistors
High-blocking transistors
Leaded and SMD versions
Die products

Application (selection)

@ Suitable for all purposes in
telecommunication

measuring and control
automobiles

Constant-current sources (CCS)
Current limiters

Auxiliary current supplies
Constant-voltage sources

Literature

SIPMOS Small-Signal Transistors
Ordering No. B352-B6155-X-X-7400

N channel N channel P channel
Enhancement mode Depletion mode Enhancement mode
D D 8]
G G G
S S S
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SITAC AC Switch
(SITAC = Siemens Insulated Thyristor AC Switch)

The SITAC AC switch consists of optically coupled input and output circuits which can
directly switch a load of 65 W (300 mA) on a 220 V-line using a control current of a few mA
only. Despite this relatively higir control sensitivity, the output of the switch is not sensitive to
steep edges of voltage rise (dv/dt,, = 10000 V/us), high rates of current rise (di/dt,, =
8 A/us) nor to any commutation stress.

A special feature of the SITAC is the switching of inductive loads without problems. The
maximum operating frequency is 1.5 kHz. The switch complies with the standards of safe
electrical separation for insulation group C at a reference voltage up to 250 V,¢ according
to DIN VDE 0804/1.83. SITAC switches for a maximum operating insulation voltage of 630 V
in accordance with VDE 0884 are available as Option 1.

Circuit Design

Input

L Infrared LED

dv/dt

interference
__l suppression

Zero voltage
switch

Photodetector

Photodetector

switch

1C2 dv/dt ]
interference
suppression

|

|

l

L]

Zero voltage ‘
|

|

|

|

Output

Siemens Aktiengesellschaft
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Commutating Behavior

The use of a triac at the output creates difficulties in commutation due to both the built-in
coupled thyristor systems. The triac can remain conducting by parasitic triggering after
turning off the control current. However, if the SITAC is equipped with two separate thyristor
chips featuring high dv/dt strength, no RC circuit is needed in case of commutation.

Control And Turn-On Behavior

The trigger current of the SITAC has a positive temperature gradient. The time which expires
from applying the control current to the turn-on of the load current is defined as the trigger
delay time (t,4). On the whole this is a function of the overdrive meaning the ratio of the
applied control current versus the trigger current (I¢/I). If the value of the control current
corresponds to that of the individual trigger current of a SITAC, turn-on delay times amount
to a few milliseconds only. The shortest times of 5t0 10 ps can be achieved for an overdrive
greater or equal than 10. The trigger delay time rises with an increase in temperature.

For very short control current pulses (t, <500 us) a correspondingly higher control
current must be used. Only the SITAC without zero voltage switch is suitable for this
operating mode.

Zero Voltage Switch

The SITAC with zero voltage switch can only be triggered during the zero crossing of
the sine AC voltage. This prevents current spikes, e.g. when turning-on cold lamps or
capacitive loads.

Applications

Direct switching operation: The SITAC switch is mainly suited to control synchronous
motors, valves, relays and solenoids in Gratz circuits. Due to the low latching current
(500 pA) and the lack of an RC circuit at the output, very low load currents can easily be
switched.

Indirect switching operation: The SITAC switch acts here as a driver and thus enables the
driving of thyristors and triacs of higher performance by microprocessors. The driving
current pulse should not exceed the maximum permissible surge current of the SITAC. For
this reason, the SITAC without zero voltage switch often requires current limiting by a series
resistor.

The favorably low latching current in this operating mode results in AC current switches
which can handle load currents from some milliamperes up to high currents.

Application Notes

@ Overvoltage protection: A voltage-limiting varistor (e.g. SIO VS05K250) which is
directly connected to the SITAC output can protect the component against overvoltage.
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® Current commutation: The values 100 A/ms with following peak reverse recovery
current > 80 mA should not be exceeded.

@ Avoiding high-frequency turn-off current oscillations:
This effect can occur when switching a circuit. Current oscillations which appear
essentially with inductive loads of a higher winding capacity result in current commuta-
tion and can generate a relatively high peak reverse recovery current. The following
alternating protective measures are recommended for the individual operating states:

1. Apply a capacitor to the
supply pins at the load-
side.

2. Connect a series resis-
tor to the SITAC output
and bridge both by a
capacitor.

3. Connect a choke of low
winding capacity in
series e.g. a ringcore
choke, with higher load
currents.

r——l\——o

6
EI ==01pF
4

|

220V~

1
VAN
2 Ay
o3
c’l
VAN
o2 ki % fe
0_3 4
1
AN
a4
o_3

Il

—=22nF

220V~

b (~=— o

.—1\—8_0

6

EBN =—22nF
B

I

220V~

O

Measures 2 to 3 are especially required for the load separated from the SITAC during operation. The above-mentioned
effects do not occur with SITAC circuits which are connected to the line by transformers and which are not mechanical-
ly interrupted. In such cases as well as in applications with a resistive load the corresponding protective circuits can be

neglected.

Literature

SIPMOS Small-Signal Transistors
Ordering No. B352-B6155-X-X-7400
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Option 1
SITAC For Safe Electrical Insulation In Acc. With VDE 0884

This component is suitable for safe electrical insulation only within the safety maximum
ratings. The compliance with the safety maximum ratings must be ensured by protective
circuits.

The partial discharge measurement ensures that no partial discharge occurs during opera-
tion at maximum permissible operating insulation voltage (V,ogm). Permanent partial
discharge affects the insulating materials and can result in a high-voltage breakdown.

It is recommended that tests with the insulation test voltage (V5o ) should not be made.
Otherwise, partial discharges may occur impairing the insulation characteristics. Thus,
partial discharges may also occur at the maximum permissible operating insulation vol-
tage. The insulation test in acc. with VDE 0884 is carried out after all the other high-vol-
tage tests.

Insulation Characteristics
(All voltages referred to are peak values.)

Parameter Symbol | Value Unit
Installation category (DIN VDE 0109, Dec. 83, table") -
for rated iine voitages = 300 V¢ i—iv

for rated line voltages < 600 V¢ =1

IEC climatic category (DIN IEC 68 part 1/09.80) 55/150/21 -
Pollution degree (DIN VDE 0109 Dec. 83) 2 -
Max. operating insulation voltage Viorm 630 Y

Test voltage input/output, procedure b)'

)
Vp = 1.6 X V|ogu, routine test with t, =1's
Partial discharge < 5 pC Ve, 1000

Test voltage input/output, procedure a) ')
Ve = 1.2 X Viorm, type and sampling test with

t. = 60 s, partial discharge <5 pC Ve, 720
Maximum permissible overvoltage ')

(transient overvoltage, t;; = 10 s, procedure a) Vi 6000
Safety maximum ratings DIP-6

(max. permissible ratings in case of a fault,
also refer to diagram)

® Package temperature Tsi 175 °C
® Current  (Input current I, Pg; = 0) I 400 mA
@® Power (Output or total power dissipation) P 2000 mwW

Insulation resistance at T
Vi,o =500V Ris >10° Q

) see time — test voltage diagram
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Time-test voltage diagram in acc. with VDE 0884

v

Procedure a) Vinrtia (6kV)

(for type and sampling tests,
destructive tests)

Vo (T20V)  Viggu (630V)

4, t, =11t010s
t, 1, =1s |
t, (Measuring time for —— e J4L
partial discharge  =60s | | : : l
to =625 | o |
tos =10s 0o — Tt : -
. |5—{ —— fy el
e
v Vi, (1kV) Vigru(630V)
Procedure b) I :
[
(for sampie test, _JI_ _____________ I A
non-destructive test) { !
|
ts, t, =0.1s | :
t, (Measuring time for } |
partial discharge =1s o [ ,
t, =12s *{fr——————fp“———‘a}*
b f, -

Safety maximum ratings in acc. with VDE 0884 for SITAC BRT11 and BRT12

- 2500
A W
I 500 2000 R;
400 <D< 1500
300 \ si
< 1000
200 [ I Q
100 N 300
0 T TTeNJ o Pg; = Safety maximum power
0 25 50 75 100 125 150°C175 Is; = Safety maximum current

— =T, Ts; = Safety maximum temperature
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Option 6
SITAC With Leads In 10.16 mm (0.4”) Spacing

The leads are bent according to a 10.16 mm spacing. Dimensions deviating from the
standard type:

Lead spacing 10.16 mm (0.4")
Creepage distance > 8.0 mm
Clearance > 8.0 mm

This additionally complies with the following standards:
- DIN IEC 380/VDE 0806/8.81
Reinforced insulation up to an operating voltage of 250 V¢ /ms

- DIN IEC 435/VDE 0805 draft Nov. 84.
Reinforced insulation up to an operating voltage of 250 V¢ ;ms

Dimensions in mm
— — — Clearance-creepage distance 8.0 min.

Pin configuration see chapter Package Outlines.
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Option 7
SITAC With Lead Forming For Surface Mounting (SMD)

These versions are suitable for surface mounting.
Dimensions deviating from the standard type:

Creepage distance > 8.0 mm
Clearance > 8.0 mm

This additionally complies with the following standards:

- DIN IEC 380/VDE 0806/8.81
Reinforced insulation up to an operating voltage of 250 V¢ /ms

- DIN IEC 435/VDE 0805 draft Nov. 84.
Reinforced insulation up to an operating voltage of 250 V¢ /ms

During the soldering process, the package should not be wetted with tin-lead solder in
order to prevent the impairment of the insulation features.

Apart from iron soldering, only reflow soldering methods (vapor phase, infrared and hot
gas) are permissible.

Permissible soldering conditions: 260 °C 10's
215 °C 30 s

The soldering process may be repeated two times at the most. However, attention must be
paid to the cooling down of the device to 25 °C between the soldering processes.

762 typ. r—- <_gz_,
6.5 o, ; '
c 63 Imin_|
E =c i e
=y : ® o f
~ 3
1 f 0.55 w
8,0min-e d L
84min-=— 0.4min 0,45 rot
10,3max d
1
1<Ht HES 6
2 <8 d} e
3 <E| | >4
T Dimensions in mm

) Clearance and creepage distances must be taken into account for the solder pad design.
— — — Clearance-creepage distance 8.0 min.

Pin configuration see chapter Package Outlines.
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Smart SIPMOS

TEMPFET (Temperature Protected FET)

SIPMOS power transistor with thermally coupled temperature sensor in ”"chip-on-chip*
technology with integrated protective functions against overtemperature, overload, and
short-circuit.

N channel P channel N channel P channel

Separate Separate
sensor connection sensor connection

PROFET (Protected FET)
An intelligent CMOS-compatible SIPMOS high-side switch in monolithic or "chip-on-chip*

technology with status feed-back and integrated protective functions against short-circuit,
overtemperature, overload, overvoltage, electrostatic discharge (ESD), etc.

l Overvoltage Gate |
| protection protection
| <—~——¢ Ky (3)
| Current =T "7 |
| Voltage Level | limiting | ) I |
| source —1 shifter | ¥ |
| Voltage =S " !
| sensor 3 Rectifier =1 | imit for I I 0UT(5)
I unclamped | L., .. __. 1
] ] ind. loads I
ST(4) Y EsD Logic . Charge Temperature |
IN(2) o pump sensor | Load
Open-circuit B | oa
| *ldetection ] H
I |
I Short-circuit| | :
I detection I
|
— e e e e e e e e —(O — o — . o o e S, e e, e S p—
GND (1)

O (OUT) Output (5)

S (ST)  Status (4)

+ (Vpp) Operating voltage (3)
I(IN)  Input (2)

- (GND) Ground (1)
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Product range

P and N channel enhancement types
Leaded and SMD versions

Logic level

High-side switch

Low-side switch

Dimmers

FREDFET

Chips

Application (selection)

@ Industrial electronics
Programmable machine controls
@ Automotive electronics
Stop control system (SCS)
Motor management
Gear box control
Lamp control

Literature

Smart SIPMOS, TEMPFET and PROFET
Ordering No. B352-B6278-X-X-7600
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Function Table PROFET

Type number BTS ... 412 | 412 |413A| 410 | 410 (410 | 410
432 | 432 (432
542 | 542 | 542

Logic version A B (o] D E F G

High-side switch X X X X X X X

Input protection X X X X X X X

Overtemperature protected

(T; > 150 °C) latch function X X X X X

(T; > 150 °C) with auto-restart on cooling X X

Short-circuit protected

Switches off when V,,; < 3 V. When first turned on

switches off after approx. 40 us. X X

Switches off when power transistor voltage drop > 8 V.

When first turned on switches off after approx. 150 us. X X X X

Achieved through overtemperature protection. X

Open-load detection

In "off* condition with test current 30 pA. X X X

In "on“ condition with testing for min. 10 mV drop

across power transistor. X X X X

Status feedback

for overtemperature, short-circuit (where applicable) X X X X X X X

and open-load conditions

Negative inductive load switch-off voltage transient X X X X X X X

limited to -10 V

Electrostatic protection X X X X X X X

Status output

CMOS compatible X X X X

Open drain X X X

Output current limit

(High level) can handle loads with high inrush currents. X X X X X

(Low level) better protection for inductive loads. X X

Rps(on) independent of supply voltage X X X X X

Undervoltage shutdown

when V,, <7V X

with auto-restart and hysteresis (when V,, approx. 4V,

0.8 hysteresis). X X X X X

Undervoltage shutdown status feedback X X

Overvoltage shutdown with auto-restart

(Voo approx. 46 V, 0.5 hysteresis). X X X X X

Overvoltage shutdown status feedback X X

Reverse polarity protected

BTS 410, 412, 413 with 150 Q in ground connection X X X X X X X

Load dump protected to 80 V (BTS 410 and BTS 412B

with 150 Q in ground connection) X X X X X
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TEMPFET Circuit Design Hints

Figure 1 Overtemperature protection - including overload protection.
Temperature sensor trip point 150 °C < T < 170 °C

N channel

P channel

mEVbD

bh faa
Vs |1 I

b A —
-Vos ot
| —

D I | |

| M —

_Jl_ ——— Input circuit i

Note! Overvoltage protection necessary - see figures 5 and 6
R;: For selection of the series resistance see page 79; S = sensor
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Figure 2 Short-circuit protection - including overload and overtemperature protection.

N channel

@
—

el

o
e
-
F
——

Short-circuit

P channel

<

35

n»

— -

<

Lr——e— LT}
! 1
§-——§———>

!

L= y 1

th= Io || '

[t ) 0 |! \I
ol }

Short -circuit
-t

Note! Overvoltage protection necessary - see figures 5 and 6
R,: For selection of the series resistance see page 79; S = sensor
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Figure 3 Short-circuit protection with auto-restart - including overload and over-
temperature protection.

N channel

R, Vin
Vin T L
V?s i
s
Vos H — t
Gl |
} !
o | |
o— b U '
*Short—circuif“— -t
P channel
Vo
{——C (E VmEth
| th
T
; %]
! L
I Vi | ' ;
_\*—-O—IZ.‘ Ip |t ;
~ TN Ry [ |
/=N f
Q!\_,”_t"/] Short-circuit l<— ——t
N_ 7t
£

Note! Overvoltage protection necessary - see figures 5 and 6.
Heat sink necessary.
R,, R,: For selection of the series resistance see page 79; S = sensor
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Figure 4 Optimized short-circuit protection - including overload and overtemperature
protection.

@® Short-circuit current limit controlled by Zener diode

® No on-state Rpg(,n) cOmpromise

@ Standard types Viymax = 20 V

® Logic level types Viymay = 10V

N channel

Short -circuit

[——
P channel Selection of series resistance R,
® Standard types
o V=15V V,-15V
T —hnx SRi= —(r—x
r 10 mA 0.5 mA
0 @ Logic level types
i Vo -14V V- 1.4V
! L <R = S
+ 5 mA 0.5 mA
|
/e
i3 Selection of series resistance R,
T C Ve-14V  Va-14V
‘ I————— =R, <13 —
_}_ — — - Input circuit I 0.05 mA 2 ° 0.05 mA

Applies to all circuit design hints.

Note! Overvoltage protection necessary - see figures 5 and 6; S = sensor
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Figure 5 Overvoltage protection for line inductances - version 1
The protection is designed such that the breakdown voltage V/gg)pss Will not be exceeded.

N channel

————

TEMPFET
drive

Vb < Vzp < Vigrjpss - 10 V

P channel
+Wp
Vin O —
[F)
a g
s S
o—J = &
} i |
| /
L D
RL
I-S

Voo < Vzp < V(grypss =10 V

Ls = line inductance; R_ = load resistance; S = sensor
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Figure 6 Overvoltage protection for line inductances - version 2
The protection is designed such that the breakdown voltage Vigg)pss Will not be exceeded.

N channel
+Vop
RL
LS
or
—
o
Vlno'— — Zg
—
B
s C
w o
— s
o_.
L
P channel
W or
Vpo— s
w
a g
=3
b
o—
T 57T 4
£

R

R

:
2

Ls = line inductance; R_ = load resistance; S = sensor
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PROFET Circuit Design Hints

Figure 1 Input IN (2):
BTS 410, BTS 412B, BTS 432, BTS 542

e —_

+VLngi«:

Vinon): 1.9 V typ. with hysteresis of approx. 0.5 V.

BTS 412 A, BTS 413A

Vinon): 1.9 V typ. with hysteresis of approx. 0.5 V.
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Figure 2 Status output ST (4):
CMOS output: BTS 412 A, BTS 413 A, BTS 410D, BTS 412B, BTS 432D, BTS 542D

Logic unit

Vst high: 5.2 V typ.; low: 0.4 V (1.6 mA)

Open-Drain: BTS 410E/F/G, BTS 432E/F, BTS 542E/F

—— . T
_______ _‘I I :J.:
b
— ! ST
I
Logic unit —»J | 65VmAlVST
|
____________ a2 | "Zoan

Vst high: 6 V typ.; low: 0.4 V (1.6 mA)
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Figure 3 Short-circuit detection
BTS 410, BTS 432, BTS 542, BTS 412B

Short-circuit Load

Logic unit ==—1 " 4etection

The short-circuit detection unit monitors the voltage across the power transistor. In the case
of a voltage drop of more than 8 V in the on-state, the unit immediately forces the device to
turn off. If the device has just turned on with a voltage drop of more than 8 V, the turn-off is
delayed by 150 us.

BTS 412 A, BTS 413A

Short-circuit

I
_ |
detection ! FLOGd
, I
L t_ ....... i

The short-circuit detection unit monitors the voltage across the load. In the case of a voltage
drop of less than 3 V in the on-state, the unit immediately forces the device to turn off. If the
device has just turned on with a voltage drop of less than 3 V, the turn-off is delayed by 40 us.
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Figure 4 Open-load detection
Conditions: V,,—Vour <10 mV; IN: high
BTS 410, BTS 432, BTS 542

Open-load Load

Logic unit detection

Monitoring of voltage drop across the power transistor in the on-state.

Conditions: Voyr > 3 V; IN: low
BTS 412 A, BTS 412B, BTS 413 A

[

|
O+Vp

L

Logic unit —=—] detection

Load

|
Open-load I
|

Monitoring of voltage between output and ground in the off-state (test current 30 pA).
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Electromagnetic Compatibility (EMC) in Motor Vehicles

Interferences conducted along supply lines in 12 V on-board systems.
(DIN 40 839-Standard, Part 1, Annex B, excerpt, correlation with ISO-Technical Report
7537/0 and 7637/1)

B.1 Introduction

The purpose of this annex is to provide a basis for mutual agreement between vehicle
manufacturers and component suppliers on the interference immunity of their equipment.

The susceptibility of a device to conduction depends on the chosen operating state by
applying test pulses of a certain severity.

B.2 Operating states
B.2.1 Operating state A
The device works within the given tolerances.

B.2.2 Operating state B

The device works, however out of the given tolerances, and returns to operating state A
after decay of the interference.

B.3 Test pulse severity

The test pulses are specified in the paragraphs 4.6.1 to 4.6.5 of DIN 40 839. The severity is
determined by the chosen amplitude Vg in table B.1.

Table B.1
Vs Severity Minimum
test range
Test pulse | 1l 11 \
1 -25V -50V - 75V -100V 5000 pulses
2 +25V +50V + 75V +100 V 5000 pulses
3a -40V -75V -110V -150 VvV 1 hour
3b +25V +50V + 75V +100V 1 hour
4 - 3V - 5V - 6V - 7V one time
5 +35V +50V + 80V +120V one time

Note that a device should only be exposed to test pulses which are applicable to that
device in practical operation.
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SIMOPAC® Power Modules

SIMOPAC modules are high-performance SIPMOS switches which can handle high
currents if several SIPMOS transistor chips are paralleled.

The chips taken from one semiconductor wafer are mounted on a rotationally symmetric,
electrically insulating ceramic substrate (DCB = Direct Copper Bonding) designed on the
basis of RF-engineering aspects. The separation of control and load circuits is made at chip
level in order to eliminate the source-side negative feedback inductances (bond induc-
tance). The SIMOPAC FREDFET-modules (Fast Recovery Epitaxial Diode-FET) are particu-
larly designed for switching inductive loads as weill as bridge configurations. They feature a
very low reverse recovery charge and thus a shorter reverse recovery time of the paralleled
diode in the SIPMOS transistor.

Product range
@® Single switches 100V ...1000 V; 200 A... 28 A

@® Half-bridges 100V ...1000V;2x125A...2x18 A
® 3-phase full-bridges 500V ...1000V;6x17A...6x48A

Single switch Half-bridge 3-phase full-bridge
D I o3 P+oO-
et Hi} Hﬁ -3
4 —
G 5 01 0_7 oj vV 0—7‘—————0W
S 102 5 6
N — o
=t £l %
6 _
7 8 n 12
N-o-
Application (selection) Literature
® Welding equipment Power Semiconductors SIPMOS and IGBT
® Uninterruptible power systems (UPS)  Ordering No. B152-B6299-X-X-7400
@® Inductive heating
@® Switched-mode high-power supplies
® Drive systems
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IGBT Power Modules (Insulated Gate Bipolar Transistors)

IGBT are MOS-controlled high-current/high-voltage switches for switching applications in
the frequency range of 2 kHz ... > 20 kHz. When the IGBT is turned off, the tail current
decays exponentially which determines the attainable switching frequency essentially. The
tail currentis independent on temperature and ranges from 5 to 10 % of the rated I current.
The selected design of the IGBT reliably prevents the possible latch-up effect at turn-off
and shows a square-wave RBSOA diagram. In the case of a short-circuit, the collector cur-
rentis, for a given gate voltage, almost independent of the collector-emitter voltage over the
entire range. Therefore no "thermal surges“ occur. The short-circuit current can be turned-
off within 10 us without any problems.

Product range

Collector | Ve =1000V Vee = 1200 V

current I

at Single Half-bridge | Full-bridge | Single Half-bridge | Full-bridge

Tc = 80 °C |switch chopper switch chopper
15 A - - BSM15GD 100D |- - BSM 15 GD 120 D
25 A - BSM 25GB 100D |BSM25GD 100D |- BSM 25GB120D | BSM 25 GD 120 D
50 A - BSM 50 GB100D |- - BSM50GB120D |-
75 A - BSM75GB100D |- - BSM75GB120D |-

100 A - BSM 100 GB 100D | - - BSM 100 GB 120D | -

150 A - BSM 150 GB 100D | - - BSM 150 GB 120D | -

200 A BSM 200 GA 100D | - - BSM 200 GA 120D | - -

300 A BSM 300 GA 100D | - - BSM 300 GA120D | - -

Application (selection)

@® DC/AC drive systems

@® Uninterruptible power systems (UPS)
® Switched-mode high-power supplies
® Welding equipment

Literature

Power Semiconductors SIPMOS and IGBT
Ordering No. B152-B6299-X-X-7400
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Measurement of Switching Times And Power Dissipation

Power Transistors/Small-Signal Transistors/SIMOPAC® Power Modules

Test Circuit
e

i

D}?szar

%-0%m

Pulsgenerator |

______ 1
— ! * ]
EE I

5
9

| |

IGBT Power Modules

4

Definition
of switching times
Ve
I I
== =—Totr
90% I
Ie
10% I
0
fa(m_—rfr___ fotatryt ——rf,- -

*) Power and small-signal transistors 50 Q
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Qualitat und Zuverlassigkeit

1.1 Produkt-Ablaufdiagramm

Kontrolle des Rohmaterials
(physikalisch und elektrisch)

Uberwachen von ProzeBschritten
durch Scheiben-Kontrollen (SPC)

Optische Kontrolle der fertigen
Chips

Kontrolle der einzelnen
ProzeBschritte

Losweises Prifen der Qualitat
du
du P

(elektrisch und mechanisch)

Losweise Typenstichprobe
aller Werte (elektrisch,
thermisch, mechanisch)

Langzeituntersuchungen
(Uberprufen der
Betriebszuverlassigkeit)

Teile Waren-
eingangs-

L

ager kontrolle

Scheiben- ProzeB-

fertigung kontrolle

Messen

(elektrisch) Scheiben-

Sagen kontrolle

Einbau in ProzeB-

Gehause kontrolle

Stempeln

Verpacken

Fertig- ) Z‘_"’e'f

fabrikate lassigkeits-
prufung

Lager

Versand

SPC £ Statistische ProzeBkontrolle
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Qualitat und Zuverlassigkeit

1.2 Chip-Technologie

Betrachtet man die Zuverlassigkeit von SIPMOS-Halbleitern, so sind die Bereiche mecha-
nischer Aufbau, Montage und Chip-Technologie zu berucksichtigen. SIPMOS-Halbleiter
werden auf den bei Bipolar-Transistoren millionenfach bewéhrten Fertigungslinien mon-
tiert. Die hier gesammelten Erfahrungen kommen den SIPMOS-Halibleitern voll zugute.
Stabilitat und damit die Zuverlassigkeit wurde bei der Chipentwicklung besonders bertick-
_sichtigt.

Der schematische Querschnitt eines SIPMOS-Chiprandes ist unten dargestellt. Die Ober-
flache ist durch Feldplatten, bestehend aus Polysilizium bzw. Aluminium abgedeckt. Dies
gilt nicht nur fur die Randzone, sondern fiir die gesamte Oberflaiche des aktiven Systems.
Damit ist der SIPMOS gegen auBere Einflisse, wie bewegliche lonen, abgeschirmt. Der
Channel-Stopper verhindert die Ausdehnung der Raumladungszone zum Rand. Durch den
luckenlosen Schutz des SIPMOS gegen auBere Einflisse wird eine hohe Stabilitat und
Zuverlassigkeit auch bei Feuchteeinwirkung erreicht.

Chiprand Zellenfeld

Al-Drainkontakt Al-Sourcering Al-Gatering
Poly-Drainring
(Channelstopper)
\

TI Source
Si0

Epitaxie n~

% Substrat n*

[T T T T T T T T T T T T T T T T T I AT T T T T 111 DOrain

+W Metall

Schematischer Querschnitt eines SIPMOS-Chiprandes.
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Qualitat und Zuverlassigkeit

1.3 100-%-Priifung

Alle SIPMOS-Halbleiter werden bei folgenden Parametern einer 100-%-Prifung unterzo-

gen.
Parameter
Drain-Source-Durchbruchspannung Visr)pss
Gate-Schwellenspannung Visiin)
Drain-Reststrom Ipss
Gate-Source-Leckstrom Isss
I?rain—Source—EinsohaItwiderstand Rbson)
Ubertragungssteilheit Oss
Inversdioden-DurchlaBspannung Vso
1.3.1 Stichprobenpriifung, AQL-Werte
Fehlerart AQL-Wert
Totalfehler 0,1
Elektrische Fehler 0,4
Mechanische Fehler 0,4

Zusétzlich zur 100-%-Prifung wird vor der Auslieferung eine losweise Stichprobenprifung
durchgefiihrt. Grundlage hierfir sind DIN 40 080 (IEC 410) bzw. MIL-STD-105 D. Die Stich-
probenprifung wird durch die von der Fertigung unabhangige Qualitatsabteilung vorge-

nommen.

1.3.2 Zuverlassigkeitspriifungen

Priifungen Norm
Stabilitat bei Hochtemperatur-Lagerung

1000 h bei +150 °C IEC 68/2-2
Stabilitat bei Tieftemperatur-Lagerung

168 h bei -55 °C IEC 68/2-1
Temperaturwechsel-Beanspruchung

1000 Zyklen -55°C ... +150 °C IEC 68/2-14

Hochtemperatur-Sperrlagerung
1000 h bei +150 °C und Vpgmax

IEC 147-4/111

Hochtemperatur-Sperrlagerung
1000 h bei +150 °C und Vigmax

CECC 50012

Wechsellast-Beanspruchung
10000 Zyklen A T; =100 K

IEC 147-4/111

Feuchtebeanspruchung

1000 h bei 85 °C/85 % rel. Feuchte IEC 68/2-3
Feuchtesperrlagerung

1000 h bei 85 °C/85 % rel. Feuchte

Voss = 0,8 X Vpg(max) (Max. 80 V) CECC 50012
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Qualitat und Zuverlassigkeit

1.3.3 AOQL (Average Outgoing Quality Level)

Die Bewertung des tatsachlichen Qualitatsstandes der ausgelieferten Ware erfolgt in dpm
(defects per million).

Der derzeitige Stand ist < 50 dpm gemessen an den sogenannten Stichproben fiir nicht
funktionsfahige Bauelemente (Totalfehler).

Dieser Qualitatsstand wird durch eine standig uberwachte und kontrollierte Fertigung
(SPC = Statistical processing control) sowohl in der Scheibenproduktion als auch in der
Montage erreicht. Eine zweifach durchgefihrte elektrische Priifung verhindert auBerdem,
daB bedingt durch Automatenfehler, Verwurfteile in das Lieferlos gelangen.

AQL £ Annehmbare Qualitatsgrenziage (Acceptable Quality Level)

Siemens Aktiengesellschaft 93



Quality And Reliability

1.1 Product Flow Chart

Parts Incoming
Stock inspection
Wafer Process
fabrication control
Measuring
(electrical) Wafer
Saw test control
Process
Assembly
control
Mark and __—/N

Sample
testing

Finished
products

Reliability
testing

1

Stock

1

Shipping

SPC £ Statistical processing control
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Raw materials inspection
(physical and electrical)

Monitoring of processing steps
by wafer control (SPC)

Optical inspection of finished
chips

Control of individual processing
steps

Quality monitoring of each lot
by sample tests
(electrical and mechanical)

Outgoing inspection of each lot by
sample tests (electrical,
thermal and mechanical)

Long-term testing
(check reliability in operation)
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Quality And Reliability

1.2 Chip Technology

When it comes to the reliability of SIPMOS semiconductors, the focus is on mechanical
design, mounting and chip technology. SIPMOS semiconductors are manufactured on the
same lines that have already been used to produce millions of bipolar transistors. So this
experience is fully utilized in the production of SIPMOS semiconductors. The stability and
thus the reliability was particularly important during chip development.

The figure at the bottom shows a schematic cross-section through a SIPMOS chip edge.
The surface is covered by field plates consisting of polysilicon and aluminum. This applies
not only to the edge zone but also to the complete surface of the active system. In this way
the SIPMOS is shielded against external influences, such as ion mobility. The channel stop-
per prevents the space-charge zone from expanding to the edge. The complete protection
ofthe SIPMOS against exterior effects means that high stability and reliability is guaranteed
in humid conditions.

Chip edge Cell area

Al drain contact Al source ring Al gate ring
Poly drain ring
Channel stopper

Source

—7
$i0

Epitaxy n~

$ Substrate n*

T|7|1]llJ!lJlJ_]_lJ]JIl[Al[IJIIITlr\Drﬂln

Y, Metal

Schematic cross-section of SIPMOS chip edge.
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Quality And Reliability

1.3 100% Tests

All SIPMOS semiconductors are subject to 100 % testing of the following parameters:

Parameter
Drain-source breakdown voltage Visr)pss
Gate threshold voltage Vasan
Zero gate voltage drain current Ipss
Gate-source leakage current Igss
Drain-source on-resistance Rosion)
Forward transconductance Oss
Reverse-diode forward on-voltage Vsp
1.3.1 Sample Tests, AQL
Defect type AQL
Total defects 0.1
Electrical defects 0.4
Mechanical defects 04

In addition to 100 % tests, lot by lot sampling is made before shipment. This is based on
DIN 40 080 (IEC 410) and MIL-STD-105 D. Sample tests are performed by a QA department

that is independent of the manufacturing process.

1.3.2 Reliability Tests

Test Standard
Stability in high-temperature storage

1000 h at +150 °C IEC 68/2-2
Stability in low-temperature storage

168 h at -55 °C IEC 68/2-1
Temperature cycling

1000 cycles -55 °C to +150 °C IEC 68/2-14

High-temperature biased storage
1000 h at +150 °C and Vpgmax

IEC 147-4/111

High-temperature biased storage
1000 h at +150 °C and Vggmax

CECC 50012

Load cycling
10000 cycles A T; =100 K

IEC 147-4/111

Humidity stressing

1000 h at 85 °C/85% RH IEC 68/2-3
HTRB

1000 h at 85 °C/85% RH

at Vpss = 0.8 X Vpg(may (Max. 80 V) CECC 50012
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Quality And Reliability

1.3.3 AOQL (Average Outgoing Quality Level)
AOQL is measured in dpm (defects per million).
The present AOQL level is < 50 dpm based on sample inspections for total failures.

This quality level is achieved by continuous process monitoring (SPC - ”statistical process
control“) of wafer production as well as product assembly. In order to prevent that defective
electrical test equipment allows delivery of non-conforming devices the final 100 % electri-
cal test is done twice.

AQL £ Acceptable Quality Level
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Erlauterungen der Datenblatiwerte

Grenzwerte

Die angegebenen Grenzwerte sind eigenstadndige Absolutdaten der Belastbarkeit, bei
deren Uberschreiten eine Zerstérung des Bauelementes oder eine nachhaltige Beein-
trachtigung seiner Daten bzw. Funktion zu erwarten ist. Bei Bauelementeprifungen, etwa
der Durchbruchspannungen, wie auch in der Anwendung, muB deswegen mit entspre-
chenden Sicherungen das Uberschreiten der Grenzwerte zuverlassig verhindert werden.

Kennwerte

Typische Kennwerte charakterisieren den Bauelementetyp unter definierten MeBbedin-
gungen in Zahlen und Diagrammen. Sie sind nicht als Daten jedes einzelnen Exemplars
aufzufassen. Die aus wichtigen Qualitats- oder Anwendungserfordernissen angegebenen
Minimal- und Maximalwerte bezeichnen den tatsachlichen Streubereich der Kennwerte, in
Diagrammen eingetragene Streukurven in der Regel den Uberwiegend zu erwartenden
Streubereich. Die elektrischen Kennwerte sind fallweise nach Gleichstromwerte ,statisch”
und Wechselstromwerte ,,dynamisch” gruppiert. Als eng mit der Belastbarkeit gekoppelter
Kennwert ist der Warmewiderstand als oberer Streuwert unmittelbar nach den Grenzwer-
ten angeordnet.

Warmewiderstinde
Die Warmeableitung der Bauelemente resultiert aus Materialart und -dicke der Platine und

dar | aitarhahnan (Figanarwidrmunn)l gowia dar Pasckiinagdichta (Framdarwirmuna)
UCTH wONRCiyaininiTii \Ciygniiwairinuiiyy, SUwWIT UTIH rmaliuinigouiLinG (miCinuSivwaiiiiuiiy).

Eigen- und Fremderwarmung bestimmen also die Sperrschichttemperatur und damit die
zulassige Belastbarkeit der Bauelemente.

Die Datenblattwerte der Warmewiderstande Ry, 4 dienen somit nur zum groben Abschatzen
der Sperrschichttemperatur T, da sie unter bestimmten Randbedingungen im Labor
gemessen werden und der jeweilige Anwendungsfall nicht bericksichtigt ist.

Die Datenblattwerte der Warmewiderstande Ry, ¢ bei Leistungsbauelementen dienen zur
Berechnung der Chiptemperatur T; und zur Kontrolle der Bauelemente (Qualitat des Chip-
bondings) im Priffeld oder beim Kunden.
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Data Sheet Parameters

Maximum Ratings

The maximum ratings specified are absolute ratings which, if exceeded, may result in the
destruction or permanent functional impairment of the component. When testing the
component, as for example in respect to breakdown voltages, or during application, pro-
tection is to be provided in order to reliably ensure that maximum ratings are not exceeded.

Characteristics

Typical characteristics describe the component behavior at defined operating conditions.
The numerical values and diagrams pertain to the component type and shall not be consi-
dered as characteristics of an individual component. The minimum and maximum ratings
stated for reasons of essential quality and application requirements describe the actual
spread of the characteristics, whereas spread curves in diagrams usually specify the
spread range which is to be expected. Electrical values are grouped into “static” DC values
and “dynamic” AC values. The thermal resistance is closely related to the maximum ratings
and, constituting the upper spread value, comes immediately after the maximum ratings.

Thermal Resistance

The heat dissipation of components depends on material and thickness of the PC board
and of the conductor paths (inherent heating), as well as on the packing density (external
heating). Hence, inherent and external heating determine the junction temperature, and
thus the permissible thermal stress of the components.

The values for thermal resistance given in the data sheets should only be used for rough
estimations of the junction temperature T}, since they were measured under certain labora-
tory conditions, where no regard was paid to specific applications.

The data sheet parameters of thermal resistance Ry, ,c of power semiconductors are speci-
fied for calculation of the chip temperature T, and control of the devices in the laboratories
(quality of the chip bonding) or by the clients.
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Datenblatter Data Sheets




SITAC® AC Switches

BRT 11 BRT 13
BRT 12

AC switch without zero-voltage detector consisting of two electrically insulated lateral
power ICs which integrate a thyristor system, a photo detector and noise suppression at the
output and an IR GaAs diode at the input.

Vory = 400...800 V
Lays = 300 mA
dv/dt,, = 10000 V/us

® Electrically insulated between input and

output circuit

® Microcomputer-compatible by very low trigger

current

(< 3 mA)

Ontion 1: VDE 0884-annroved
Qption 1 pprovea

viulo VCCa-a

Trigger current grouping H (<2 mA) and M

VDE 0883 and VDE 0884-approved
UL-tested (file no. E52744), code letter "J“
Available with the following options:

DIP-6

Option 6: Pins in 10.16 mm spacing
Option 7: Pins for surface mounting

® Package: DIP-6")

Type Ordering code Repetitive peak off-state voltage
BRT 11 H C67079-A1000-A6 400 V

BRT 11 M C67079-A1000-A10

BRT 12 H C67079-A1001-A6 600 V

BRT 12 M C67079-A1001-A10

BRT 13 H C67079-A1002-A6 800 V

BRT 13 M C67079-A1002-A10

1) See chapter Package Outlines.
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BRT 11 BRT 13
BRT 12

Maximum Ratings
at T, = 25 °C, unless otherwise specified.
AC switch
Parameter Symbol | Values Unit
Max. power dissipation Piot 630 mW
Operating temperature range T; -40...+100 | °C
Storage temperature range Tstq -40...+150
Creepage distance (input/output circuit) - =8.2 mm
Clearance (input/output circuit) - =72
Insulation test voltage') Vi 5300 Voe
between input/output circuit
(climate in acc. with DIN 40046, part 2,
Nov. 74)
Reference voltage in acc. with VDE 0110 b Vet 500 Vaceft
(Insulation group C) 600 Voe
Creepage tracking resistance CcTl 175 (group llla
(in acc. with DIN IEC 112/VDE 03083, part 1) acc. to DIN

VDE 0109)
Insulation resistance, Vo =500V T, =25°C | R, >10" Q

T, =100 °C >10"

Humidity category (DIN 40 040)

1) Test dc voltage in acc. with DIN 57 883, June 1980.
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BRT 11 BRT 13

BRT 12

Maximum Ratings (continued)
at T; = 25 °C, unless otherwise specified.
Input circuit
Parameter Symbol | Values Unit
Reverse voltage Vg 6 Y
Continuous forward current Ie 20 mA
Surge forward current, t =10 ps Tesmqy 1.5 A
Max. power dissipation Piot 30 mwW
Output circuit
Parameter Symbol [BRT [BRT |[BRT | Unit

11 12 13
Repetitive peak off-state voltage Vorm 400 |600 |800 \Y
RMS on-state current Itgmsgy | 300 mA
Single cycle surge current (50 Hz) I 3 A
Max. power dissipation Piot 600 mw
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BRT 11 BRT 13
BRT 12

Characteristics
at T; = 25 °C, unless otherwise specified.

Input circuit

Parameter Symbol | Values Unit

min. |typ. max.

Forward voltage Ve - 1.1 135 |V
Ir =10 mA
Reverse current Iy - - 10 pA
Ve=6V

Thermal resistance Riua - - 750 K/W
junction — ambient')

Output circuit

Parameter Symbol | Values Unit
min. |typ. max.
Critical rate of rise of off-state voltage dv/dt,, V/us
Vo = 0.67 Vpgu
T,=25°C 10000| - -
T,=80°C 5000 |- -
Critical rate of rise of voltage at current dv/dt.q

commutation
Vo = 0.67 Vpgy, di/dtyq = 15 A/ms

T,=25°C 10000 |- -

T,=80°C 5000 |- -
Critical rate of rise of on-state current di’dt,, |- - 8 Alus
On-state voltage Vi - - 2.3 \
I; =300 mA
Off-state current I uA
T, =100 °C, Vpry - 0.5 100
Hoiding current, Vp = 10 V Iy - 80 500
Thermal resistance’) Rina - - 125 | K/IW

junction - ambient

1) Static air, SITAC soldered in pcb or base plate.
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BRT 11 BRT 13
BRT 12
Response Characteristics
at T, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. | typ. max.
Trigger current Iy mA
Vo=10V
type H - - 2.0
type M - - 3.0
Trigger current temperature gradient Ale/AT, | - 7 14 HA/K
Capacitance between input and output circuit Cio - - 2 pF
Ve=0,f=1KkHz
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BRT 11 BRT 13

BRT 12

Typical output characteristics

Typical input characteristics
Ig = (Vg) Iy =f (V)
Parameter: T, Parameter: T,
102 SI1C00001 103 S1€00002
mA S —
5 5 7=
kA I a
T T;=75°C /7/ ’ T,=25°C
10° =50°C A 107 p—f100°C
:25°C VI I
AV AR 4
5 7 7 5 .'II’
/17 !
/ / '
vl
/ '
100 —A / £ 10’ L“
ya 7 o~
5 £ 1L 5
107 10°
0 0.9 10 1 \ 12 0 0 1 2 3V 4
— % —V;

Current reduction I1gys = f (Th)
Rihga = 125 K/W

late

Current reduction Itgys = f (Tpins)

Rihg-pins = 16.5 K/W

Thermocouple measurement has to be performed

potentially separated to A1 and A2. The measuring

junction should be as near as possible at the case
S1C00004

The SITAC switch is soldered in pcb or base p
S1C00003
400 400
Irgus MA Faws ™A
300 \\ 300
N,
200 \\ . 200
N\ \
100 \ 100 \
\
0 0
0 20 40 60 80 °C 100 50 60 70 80 90 °C 100
Ta —Toms
107
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BRT 11 BRT 13

BRT 12
Typ. trigger delay time {3y = f (Ig/IFt25°0) Typ. off-state current I = f (T))
Vp =200V Vp =800V
Parameter: T; Parameter: T,
107 $1C00005 10° SIC00006
uss 5
the I nA
2
1
I \ i 10 =
107 \ 5 A
= 7
5 NN =
\\ \ 10! /
AN T=75°C 5 =
N\ = Z
/
10 N ‘ =100°C
5 BaSn 10°
—
L i 5
10° 10"
10° 5 10 5 10’ 0 20 40 60 80 °C 100
= e Mprgsec —T]
Power dissipation for 40 ... 60 Hz Pulse trigger current Ity = f (toF)
line operation Irrny normalized to Igr referring to t,r = 1 ms
Piot = f (Itrms) Vop =220V, f=40 ... 60 Hz typ.
06 SIC00007 1 S1€00008
W mA
Tern
Pfofo 5 / T
/Z/ \
/A
//) \
| A/ 5
,/é/f%x:mo_
=120°
0.2 // = 90°
7/// // = 60° | N
= 30° N
o /A,/// ~~~'\
/| i
0 1 0
0 100 200 mA 300 10' 5 10 5 us10°
— Irqus — 1

pIF

Siemens Aktiengesellschaft 108



SITAC® AC Switches BRT 21 BRT 23
BRT 22

AC switch with zero-voltage detector consisting of two electrically insulated lateral power
ICs. These power ICs integrate a thyristor system, a photo detector, noise suppression and
a zero voltage switch at the output and an IR GaAs diode at the input. Turning on occurs at
the zero crossing of the line voltage only.

Vorw = 400...800 V
hews =300 mA
dv/dt,, = 10000 V/us

DIP-6

@ Electrically insulated between input and output
circuit

Microcomputer-compatible by very low trigger
current

Trigger current grouping H (< 2 mA) and M
(<3 mA)

VDE 0883 and VDE 0884-approved

UL-tested (file no. E52744), code letter "J“
Available with the following options:

Option 1: VDE 0884-approved

Option 6: Pins in 10.16 mm spacing

Option 7: Pins for surface mounting

® Package: DIP-6")

Type Ordering code Repetitive peak off-state voltage
BRT 21 H C67079-A1201-A1 400 V

BRT 21 M C67079-A1200-A1

BRT 22 H C67079-A1203-A1 600 V

BRT 22 M C67079-A1202-A1

BRT 23 H C67079-A1022-A6 800 V

BRT 23 M C67079-A1022-A10

) See chapter Package Outlines.
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BRT 21 BRT 23
BRT 22

Maximum Ratings
at T, = 25 °C, unless otherwise specified.
AC switch
Parameter Symbol | Values Unit
Max. power dissipation Pyt 630 mw
Operating temperature range T; -40...+100 | °C
Storage temperature range Tstg -40...+150
Creepage distance (input/output circuit) - = 8.2 mm
Clearance (input/output circuit) - >7.2
Insulation test voltage’) Vi 5300 Voe
between input/output circuit
(climate in acc. with DIN 40046, part 2,
Nov. 74)
Reference voltage in acc. with VDE 0110b Vet 500 V aceis
(Insulation group C) 600 Voc
Creepage tracking resistance CTl 175 (group llla
(in acc. with DIN IEC 112/VDE 0303, part 1) acc. to DIN

VDE 0109)
Insulation resistance, Vo =500V T, =25°C | R > 10" Q

T, =100 °C > 10"

Humidity category (DIN 40 040) - F -

1) Test dc voltage in acc. with DIN 57 883, June 1980.
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BRT 21 BRT 23

BRT 22
Maximum Ratings (continued)
at Ty = 25 °C, unless otherwise specified.
Input circuit
Parameter Symbol | Values Unit
Reverse voltage I’ 6 Vv
Continuous forward current I 20 mA
Surge forward current, t =10 ps Tesmq 1.5 A
Max. power dissipation Piot 30 mW
Output circuit
Parameter Symbol [BRT |BRT |BRT | Unit
11 12 13
Repetitive peak off-state voltage Vorm 400 |[600 (800 Y
RMS on-state current Itrmsgy | 300 mA
Single cycle surge current (50 Hz) Itsmqy 3 A
Max. power dissipation Piot 600 mW
Characteristics
at T, = 25 °C, unless otherwise specified.
Input circuit
Parameter Symbol |Values Unit
min. |[typ. max.
Forward voltage Ve - 1.1 1.35 \
Ir =10 mA
Reverse current I - - 10 uA
Ve =6V
Thermal resistance Rinua - - 750 K/W
junction — ambient')
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BRT 21 BRT 23
BRT 22
Characteristics at T; = 25 °C, unless otherwise specified.
Output circuit
Parameter Symbol Values Unit
) min. |typ. max.
Critical rate of rise of off-state voltage ‘dv/dt,, V/us
Vp = 0.67 Vpgum T,=25°C 10000 - -
T,=80°C 5000 |- -
Critical rate of rise of voltage at current dv/dt.q
commutation
Vp = 0.67 Vpgy, di/dt,, = 15 A/ms
T,=25°C 10000 - -
T,=280°C 5000 |- -
Critical rate of rise of on-state current di/dt., - - 8 A/us
On-state voltage, I; = 300 mA Vi - - 2.3 \Y
Reverse current Ip A
Vorm ;= 25°C - 7 30
T,=100°C - 12 100
Holding current, V=10V Iy - 80 500
Thermal resistance') Rinsn - - 125 | K/W
junction — ambient
Response Characteristics at 7, = 25 °C, unless otherwise specified.
Parameter Symbol Values Unit
min. |typ. max.
Trigger current 1 Ity mA
Vo=6V type H - - 2.0
type M - - 3.0
Trigger current 2 Iero
Vo, =220V, f=50Hz, T;=100 °C, type H - - 6.0
t,e > 10 ms type M - - 9.0
Trigger current temperature gradient Aleri/AT, - 7 14 pA/K
Alpro/ AT,
Inhibit voltage, I¢ = Iy Voinn - 8 12 \Y
Inhibit voltage temperature gradient AVpine/AT; | - -20 |- mV/K
Off-state current in inhibit state Ioinw - 50 200 HA
Iz = Ierq; Vorwm
Capacitance between input and output circuit | Co - - 2.0 pF
Vp=0, f=1 kHz

1) Static air, SITAC soldered in pcb or base plate.
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BRT 21 BRT 23

BRT 22
Typ. trigger delay time {yy = f (I¢/Ifr250c) Typ. inhibit current Iy = f (Ie/Ieto500)
Vp =200V, f=40...60 Hz Vp = 800 V
parameter: T, parameter: T;
S1C00010
103 108 SI1C00011
A
us " 5
fg 5 Townw I 1T= 25°C
[ | =100°c =1
i
102 e —
\ 111
\\ =7
1072 \
\\ \‘ 4
N T,= 25°C /
5 N X =100°C 10’
N N
NS, >
k\\ S
\ N
~.
\\:
10-‘ 100
10° 5 10 5 10 0 10 20

T —

11 950¢ Herame

Power dissipation for 40 ... 60 Hz Typ. static inhibit voltage limit
line operation, Py = f (ITrms) Voinumin = f (Ie/IgT2s0c), parameter: T,

The SITAC zero voltage switch can be triggered only
in the hatched area below the T; curves.

0.6 S1C00009 12 ' S1C00012
W , Ti= 25°C

Rot o5 . =100%C
. DINH min

? / T 10

0L /

0.3 /

0.2 / 6

o //

/ ‘

0 100 200 mA 300 10° 5 10 5 10
— ItpMs = Ip I Ipyp5ec
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BRT 21 BRT 23
BRT 22

Typical input characteristics Typical output characteristics
Ig =1 (Vg) I = f(Vq)
parameter: T; parameter: T;

102 SIC00001 103 S1C00002
mA e
5 5 Z
I A I Vi
m #
T T;=75°C v, / 1 T,=25°C
10 =50°C é,/ ot 0y
=25°C III l":"
5 5 /
7 K/ H
/17 ” \
/) gy :
10° ——A ,/ £ 10 kr
ya y A ~
S V4 y 4 y 4 5
107" 10° L
0.9 10 1m v 12 0 1 2 3V 4

-V;;

Current reduction I1gys = f (Ta) Current reduction Itgys = f (Tpins)

RthJA =125 K/W RthJ_p[Ns =16.5 K/W

The SITAC switch is soldered in pcb or base plate. Thermocouple measurement has to be performed
potentially separated to A1 and A2. The measuring
junction should be as near as possible at the case.

400 S1C00003 400 SIC00004
Irpus MA Frgws ™A
300 N [ 300
\\
200 \\ 200

0 20 &40 60 80 °C 100 S0 60 70 80 90 °C 100

T,
A TPlNS
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SIPMOS® Small-Signal Transistor BS 107

Vos =200V T0-92
I =0.13 A
Roson =26 Q

@® N channel
® Enhancement mode
@® Package: TO-92")

m/
ovVo

Type Ordering code Ordering code
for version on for version in
tape bulk

BS 107 Q67000-S078 Q67000-S060

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vos 200 \Y
Drain-gate voltage, Rgs = 20 kQ Vogr 200

Gate-source voltage Ves +10

Gate-source peak voltage, aperiodic Vs + 20

Continuous drain current, T, = 31 °C I 0.13 A
Pulsed drain current, T, = 25 °C Iy puis 0.52

Operating and storage T; °C
temperature range Tstg -55...+150

Thermal resistance K/W
chip - ambient (without heat sink) Rinuna =125

Max. power dissipation, T, = 25 °C Piot 1.0 w
DIN humidity category, DIN 40040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
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BS 107

Electrical Characteristics

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ‘ typ. ( max.

Static characteristics
Drain-source breakdown voltage Visripss Y
Vgs =0, I = 0.25 mA 200 | - -
Gate threshold voltage Vesith
Vas = Vps, Ip =1 mA 0.8 15 2.0
Zero gate voltage drain current Ipss LA
VDS = 200 V, VGS =0
T,=25°C - 1 15
T,=125°C - 2 60
Vps =130V, Vg =0 nA
T,=25°C - - 30
Vos =70V, Vgg=02V HA
T,=25°C - - 1
Gate-source leakage current Isss nA
VGS=25V! VDS=O - 1 10
Drain-source on-resistance Robson) Q
Vos =45V, [, =012 A - 14 26
Ves =28V, I,=0.02 A - 145 | 28
Dynamic characteristics
Forward transconductance Jss S
Vbs = 2XIpXRpsommax: In = 0.12 A 0.06 | 0.16 | -
Input capacitance Ciss pF
Ves =0, Vps =25V, f=1MHz - 60 90
Output capacitance Coss
Vas =0, Vps =25V, f=1MHz - 8 12
Reverse transfer capacitance Crss
Ves =0, Vps =25V, f=1 MHz - 2.5 5.0
Turn-on time t,,, (fon = tyon) + 1) tacon) - 5 8 ns
Vee =30V, Vgs =10V, Rgs =50 Q, I, =0.24 A

t - 8 12
Turn-off time 1,4, (toyr = tyiom + 1) tacofny - 12 16
Vee =30V, Vgs =10V, Rgs =50 Q, I =0.24 A t, _ 15 20
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BS 107

Electrical Characteristics (continued)

at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ! typ. { max.

Reverse Diode

Continuous reverse drain current I A

Tha=25°C - - 0.13

Pulsed reverse drain current Iy

T,=25°C - - 0.52

Diode forward on-voltage Vso Vv

Ir=05A, Vegs=0 - 0.9 1.2

Reverse recovery time t. ns

Ve =100V, I = 0.5 A, diz/dt = 100 A/us - 115 | -

Reverse recovery charge Q. nC

Ve =100V, I = 0.5 A, diz/dt = 100 A/us - 300 | -
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BS 107

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation Pi,; = f(Tp)

11 SIK00001
1%
1.0
0.9
tot \\
0.8
0.7 N
N
0.6 AV
0.5 AN
04
N
03 ™
N
0.1 \\
0
0 20 40 60 80 100 120 °C 160
—_—— TA
Safe operating area Ip = f(Vpg)
parameter: D = 0.01, Tc =25 °C
SIK00017
10° . ——
A { fp::i:EE
oo 100ns HH|
Iy S \
§/<\ N \‘ 100
B N Hs
Y N
10—1 /« \\ \\ N
NN,
5 4 N AY il
N 1ms T
NN N |l
NN ]
q \ 10ms 7
10-2 DC I[N H
— o 100ms 14
s [/ a
- fp
S
D=2
r T T t
ol Ll 11
10° 5 10’ 5 102 vo10°

— Vs
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Typ. output characteristics Ip = f(Vpg)
parameter: t, = 80 us

03 S1K00016
T s ___\rpmrﬂw
A 10V-_| g 25V &V
Iy zx ( | ——35v
v l///y/
6V
02 5V /é
AN
j4 N
‘\ 3V—
V - ~N
/ ‘\\
01 1
/ 25V
I v
//
— 2v—|
0 |
0 1 2 3 & 5 6 7 V 9

Typ. transfer characteristics Ip = f(Vgs)
parameter: t, = 80 us, Vpg =25V

S1K00018
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L A

0.3

0.2 1
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BS 107

Typ. drain-source on-resistance
Ros(on) = f(Ip)
parameter: Vgg

SIK00019
80 T T T T T T

L1 Ves=25V 3V 3.5V

70
’QDS(on)

60

50

40 f

30

LA
20 A Ly
ot

- ot -

10

t

45V 5V 6V 7V 8V 9V 10V
| |

HEREER

012 016 02 024 028A

=1Iy

0
0 04 08

Typ. forward transconductance g = f(Ip)
parameter: Vpg = 2*Ip*Rpgon)max., tp = 80 us

03 SIK00021
s —
A
s e
///
02 .
/
/
/
01 ,/
/
/
/
/[
0
0 01 0.2 03 A

———]D
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Drain-source on-resistance
RDS(on) = f(Tj)
parameter: Ip = 0.12 A, Vgs = 4.5V, (spread)

S1K00020
Q
60
RDS(on) //I
50 7
98% /'/
(]
40 '//
/
//
30 7 7
A Z
-
20 /4/
- typ
=
//
10 ———

0
-80-60-40-20 0 20 40 60 80 100120 °C 160

g |

J

Gate threshold voltage Vssin) = f(T)
parameter: Vpg = Vs, Ip = 1 mA, (spread)

5o SIK00310
"
Vesitn)
40
30
~ ~
20 =28
— I~
P~
‘T\\
I I~
10 ~d= 2%
= -~

0
-60-40-20 0 20 40 60 80 100 120 °C 160

I
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BS 107

Typ. capacitances C = f (Vps) Drain current Ip = f(Tp)
parameter: Vgg =0, f=1 MHz parameter: Vgg = 10V
10° ) S1K00022 o S1K00023
pF A N
C Iy 012
N
102 R\ o0
\
N
5 \\‘ Ciss T 0.08 \\
\\
\J 0.06
= = c \
“ 0SS 004
5
— | 0.02 \
— [rss | \
10° 0 1
0 10 20 30 V40 0 20 40 60 80 100 120 °C 160

Forward characteristics of reverse diode
Ir = f(Vgp)
parameter: t, = 80 ps, T}, (spread)

100 SIK00024
A 111
Ig 1]
N7ELT =
]~ 25°C typ.
o AL
i SETE:
5 25°C (98%)
] 150°C (98%)
1072
5
1073
0 1 2 v o3
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SIPMOS® Small-Signal Transistors SN 7000 BS 170
SN 7002
Vos =60V T0-92 SoT-23
I =0.19...03A (SN 7000/BS 170) (SN 7002)
Rosieny = 5.0 Q o
Co

@ N channel
@® Enhancement mode
@® Packages:

TO-92, SOT-23")

Type Marking | Ordering code | Ordering code | Ordering code | Pins

for version in for version on | for version on | TO-92

bulk 8-mm tape tape 172 |3
SN 7000 | - C67000-S062 - - D|G|S
SN 7002 | SSG - Q67000-S063 | - - |- -
BS 170 - C67000-S061 - Q67000-S076 | S | G| D
Maximum Ratings
Parameter Symbol | SN SN BS Unit

7000 | 7002 | 170

Drain-source voltage Vbs 60 Y
Drain-gate voltage, Rgs = 20 kQ Vogr 60
Gate-source voltage Ves +10
Gate-source peak voltage, aperiodic Vs + 20
Continuous drain current, T, = 25 °C Ip 0.25 0.19 0.3 A
Pulsed drain current, T, = 25 °C Ip puis 1.0 0.76 1.2
Operating and storage T; °C
temperature range Taig -55...+150
Thermal resistance K/W
chip - ambient (without heat sink) Rinia =200 | =350 | =200
chip - substrate - reverse side?) Rinisr =285
Max. power dissipation, T, = 25 °C Piot 0.63 0.36 063 | W
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines.

2) For package mounted on alumina 15 mm x 16.7 mm x 0.7 mm.
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SN 7000 BS 170

SN 7002
Electrical Characteristics
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. 1 typ. ‘ max.
Static characteristics
Drain-source breakdown voltage Visr)pss Vv
Ves =0, I =0.25 mA 60 - -
Gate threshold voltage Vasith)
VGS = VDS! ID =1mA 0.8 1.4 2.0
Zero gate voltage drain current Ipss LA
Ves =0, Vps =60V
T,=25°C SN 7000/7002 - 0.1 1.0
T,=125°C SN 7000 - - 5
T,=25°C BS 170 - 0.05 | 05
Vos =50V T;=125°C - - 5
Gate-source leakage current Icss nA
Ves =20V, Vpg =0 - 1 10
Drain-source on-resistance Roson) Q
Ves =10V, [ =05A SN 7000/7002 - 2.0 5.0
Ipb=02A BS 170 - 25 5.0
Ves =45V, I, =0.075 A SN 7000 - 3.0 5.3
I =0.050 A SN 7002 - 3.0 7.5
Dynamic characteristics
Forward transconductance Ois S
Vbs = 2XIpXRpgonmaxs Io = 0.2 A SN 7000/7002 0.1 0.18 | -
BS 170 0.12 | 0.18 | -
Input capacitance Ciss pF
Vos =0, Vpg =25V, f=1MHz - 40 60
Output capacitance Coss
Ves =0, Vps =25V, f=1 MHz - 15 25
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1 MHz - 5 10
Turn-on time t,,, (ton = tyon) + ) taion) - 5 8 ns
Vee =30V, Vgs =10V, Rgs =50 Q I, =0.29 A
t - 8 12
Turn-off time toy, (to = tyom + 1) tacoft - 12 16
Voe =30V, Vgs =10V, Rgs =50 Q I, =029 A ¢ _ 17 20
f
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SN 7000 BS 170
SN 7002
Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. ‘ typ. l max.
Reverse Diode
Continuous reverse drain current I A
Tha=25°C SN 7000 - - 0.17
SN 7002 - - 0.19
BS 170 - - 0.3
Pulsed reverse drain current Igy
Tha=25°C SN 7000 - - 0.68
SN 7002 - - 0.76
BS 170 - - 1.2
Diode forward on-voltage Vsp \
Ves =0, =034 A SN 7000 - 1.0 1.2
Ir =028 A SN 7002 - 085 | 15
Ir =050 A BS 170 - 0.9 1.2
Siemens Aktiengesellschaft 123



SN 7000
SN 7002

BS 170

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation Py = f(T¢)

W
0.60
Pfof
0.50
0.40 BS170, SN 7000
N
0.30 N
\\
0.20 L J
) SN 7002
N
0.10 N
™
N
0
0 20 40 60 80 100 120 °C 160
— T
Typ. output characteristics Ip = f(Vps)
parameter: t, = 80 us
SN 7002
AR TN T T T 11
o o‘?'asw\, VGS:]OV9V8V7V%SV
! =
— 45V
Iy /
/e
LV
\
\
02 p——— 35V
N
/TN
o LY S 3V
A 4 \..\;r
25V—
|
2V
0
0 1 2 3 L V 5
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Typ. output characteristics Ip = f(Vps)
parameter: t, = 80 us

SN 7000/BS 170

S1K00026

07
N | Ves= \| Pur=063w | |
10V 6V | 55V
Iy 06( 9V
o O NX YIS LA
— vy 4
05 65V~ ////, 5V
7 |
04 45V 1
AX\/ |
'\ I
03 — —
- 4 bV
02 , N |
‘ S~ 35V
7 e
01 % Vi
0
0 1 2 3 L VvV 5

—=ps

Safe operating area Ip = f(Vpg)
parameter: D = 0.01, Tc = 25 °C
BS 170

S1K00027

10"

A

Ip

T 1T

T

10?



SN 7000 BS 170
SN 7002
Safe operating area Ip = f(Vpsg) Safe operating area Ip = f(Vps)
parameter: D = 0.01, Tc =25 °C parameter: D = 0.01, Tc = 25 °C
SN 7000 SN 7002
101 SIK00028 100 FrTory lSIKOOOfg
R - fh=
A A N\, ~_ ]fl)é)
Io Iy W\&\ N ™ 100
I N A
N J \\ N }1'11\7|—
b= \ N ms
10° 100 4 107 N 2y
\XQ’l\Q i~ "o > H
5 %@\" N LO o 5 ™~ Qnos‘:
QY N N
\) 100
ms
bC
10 \\ |
5 —— !
| LD:’L
F T
NI
s I R I S RN
10° 5 10 5 v 102 10° 5 10 5 v 10°

Typ. transfer characteristics Ip = f(Vgs)

parameter: t, = 80 s, Vpg = 25 V

SIK00030

0.7

05

0.4

T~
\\

0.3

0.2

\\j\

01

0 2 b 6

8 Vv 10

Vs
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= Vos

Typ. drain-source on-resistance

Rps(on) = f(Ip)
parameter: Vgg
BS :70 SIK00033
SCTTT T T TTI 7T
Vgs=35V | 4V |45V | 5V | 55V
RDS(on)Q
12
10
iy
6 // }
p
o /
4 // // AT LA 6-\/
— '
2 \—+ :w i
65V 7V 8V 9V 10V
. L

0 01 02 03 04 05 06A07
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SN 7000 BS 170

SN 7002
Typ. drain-source on-resistance Typ. drain-source on-resistance
Ros(on) = f(Ip) Rps(on) = f(Ip)
parameter: Vgs parameter: Vgs
SN 176000 SNT000 SN 71202 SN7002
o= [ SV [ev | [ ] Q I
35VAVLSV 55V | 65V | 8V VGs=25V 3V | 35V LV L5V
Ros(on) 14 Ros (o) 14
12 12
10 10
8 8 77
61— 6 /
' A4 /
IA 4 —
A ’./ -
2 —/‘/;,/V |t 10V_20V—_ 2 = —
SV-46V-LIV-8V49VL10V
0 ] 0
0 01 0.2 03 04 05 A 06 0 0.1 0.2 0.3 04 A
— — [D —_— - ID
Drain-source on-resistance Drain-source on-resistance
Rps(on) = f(T) Rps(on) = F(T))
parameter: Ip = 0.2 A, Vgs = 10 V, (spread) parameter: Ip = 0.5 A, Vgs = 10 V, (spread)
BS 170 51K00031 SN 7000/7002 SIK00032
12 12
Q Q
Rosiom 10 7 Roson 10
Vi /
/
sl / | A1
98% 98%/’
6 // 6 /
k // 7 % .
. A pd . A
p // e //
2 /// fyp. 2 /1_/
- I e
0 0
-80-60-40-20 0 20 40 60 80 100120 °C 160 -80-60-40-20 0 20 40 60 80 100 120 °C 160

J
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SN 7000 BS 170

SN 7002
Typ. forward transconductance g, = f(Ip) Gate threshold voltage Visin) = f(T))
parameter: Vps = 2xIp*Rps(onmax., tp = 80 ps parameter: Vpg = Vgs, Ip = 1 mA, (spread)
SIK0003
03 4 5 SIK00014
S ] V m)v
9t /// GS(
A
/,/
02 A
/// 3
// =
2 N 98%
/ ~~
0.1 / — Tf-yp\'\ <
N e . I~ o~
/ ] T~
1 | | e~
/ = = 2%
— -
0 0
0 01 02 03 04 05 06A07 -60-40-20 0 20 40 60 80 100 120 °C 160
—1 —=T
Typ. capacitances C = f (Vpg) Drain current I, = f(T,)
parameter: Vgs =0, f=1 MHz parameter: Vgg = 10 V
103 SIK00035 032 | SIK00036
pF A \
¢ 1, 028 | Bs170
N
? 0.24 g X
2 ’ \\ \\
10 N \
0.20 I \ N
5 \\\\ TN NI\
\ Ciee ] 016 ZNAN
\ SN7002 N
\ —t—] SN7000 \
: \ Coss 012
10 - N \
l N\
5 0.08 \
AN
004 F
" oL |
0 10 20 30 V40 0 20 40 60 80 100 120 140°C160

— Vs — Ty
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SN 7000 BS 170
SN 7002

Forward characteristics of reverse diode

Forward characteristics of reverse diode
Ie = f(Vsp)

Ir = f(Vsp)
parameter: t, = 80 us, T, (spread) parameter: t, = 80 us, T, (spread)
BS 1170 SIK00037 SN 7?00 SIK00038
10 10
A ] A 7aw.
Ie Ir [T -
/ | T 25°C typ.
/ = 150°C typ,
10° Z - 107 - /H |
7 Hi .
J j =
5 AT, = 5 . 25°C (98%)
T 2L 250C typ. /]| 150°C (98%)
[ 150°C typ.
I
10" T = 102
'." 25°C (98%)
o 0, | —
5 ‘1 150°C (98%) 5
I
107 l 10°
0 1 2 v 3 0 1 2 \%
———VSD VSD
Forward characteristics of reverse diode
Ir = f(Vsp)
parameter: t, = 80 us, T, (spread)
SN 07002 S1K00039
10
A V4
e -
It 11l =
/ s
e
~ / N
107 151 250C typ.
1~ 150°C typ.
5 A ) -
I/ T
[ T=
| 25°C (98%)
150°C (98%
107 =
F
5
107
0 1 2 \% 3
——-VSD
128
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IGBT Module BSM 15GD 100D
Preliminary Data

Vee =1000V
I, =6x15A

@ Power module

@® 3-phase full-bridge

@ Including fast free-wheel diodes

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 3b ")

Type Ordering code
BSM 15GD 100D C67076-A2500-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \
Collector-gate voltage, Rge = 20 kQ Vear 1000

Gate-emitter voltage Vae + 20

Continuous collector current, To = 80 °C I 15 A
Pulsed collector current, To = 80 °C Ic pus 30

Operating and storage T; °C
temperature range Tsig -55...+150

Total power dissipation, To = 25 °C Piot 150 w
Thermal resistance K/W
chip - case Riyuc =0.8

case - heat sink Rincu = 0.05

Isolation test voltage?), t = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
Including fast free-wheel diodes - 55/150/56

) See chapter Package Outlines.
2) |solation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 15GD 100D

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. | typ.

max.

Unit

Static characteristics

Collector-emitter breakdown voltage
Vee =0, Ic = 0.5 mA

V(BR)CES

1000 | -

Gate threshold voltage
Voe = Vee, I =1 mA

VGE(th)

4.5 5.5

Collector-emitter saturation voltage
Vee=15V, I =15A

T,=25°C

T;=150°C

VbEwan

Zero gate voltage collector current
Ve = 1000V, Vge =0

T,=25°C

T,=125°C

ICES

500
2000

LA

Gate-emitter leakage current
Vee =20V, Ve =0

IGES

100

nA

AC characteristics

Forward transconductance
Ve =20V, I =15 A

5.5 8

Input capacitance
Vee =25V, Vge =0, f=1 MHz

CiSS

- 2000

Output capacitance, Vgg =0
Vee =25V, Vge =0, f=1 MHz

COSS

- 160

Reverse transfer capacitance
Vee =25V, Vge =0, f=1MHz

Crss

pF
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BSM 15GD 100D

Switching Characteristics
at T,=125°C

Parameter Symbol | Values Unit

min. [typ. ‘ max.

Resistive load

Turn-on delay time t4(on) ns
Vee =600V, Vge =15V, I =15 A

Rgony = 3.3 Q Ryiory =3.3Q, T, =125°C - 50 -
Rise time t

Ve =600V, Vge =15V, [ =15 A

Rgon) = 3.3 Q, Ryory = 3.3 Q, T, =125 °C - 200 | -
Turn-off delay time La(off)

Vee =600V, Ve =15V, I =15 A

Rgon) = 3.3 Q Ryery =3.3Q, T,=125°C - 150 | -
Fall time t

Vec =600V, Vge =15V, I =15A

Rgony = 3.3 Q, Rgoiy = 3.3 Q, T, =125°C - 300 | -

Inductive load

Turn-off delay time tacofn ns
Vee =600V, Vee =15V, Ic =15 A

Rgiony = 3.3 Q Rgioy =3.3Q, T;=125°C - 150 | -

Fall time t;

Vece =600V, Vgg =15V, Ic=15A

Rgony = 3.3 Q Ry = 3.3 Q T,=125°C - 150 | -

Turn-off loss (Eqi = Eofi 1 + Eof 2) Eos 1 - 0.7 - mWs
Vee =600V, Vg =15V, Ic =15 A Eq o - 0.8 -

Rgiom = 3.3 Q Ry = 3.3 Q, T, =125 °C
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BSM 15GD 100D

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. t typ. [max.

Free-wheel diode

Diode forward voltage Ve \"
Ir=15A, Ve =0

T,=25°C - 1.9 -
T,=125°C - 1.7 -
Reverse recovery time t, us

Ir =15 A, Vz = 600 V
Vse = 0, dig/dt = -800 A/pis
T,=125°C - 0.1 -
Reverse recovery charge Q. uC
Ir =15 A, Vg = 600 V
Vge = 0, dig/dt = -800 A/ps

T,=25°C - 1 -
T,=125°C - 4 -
Soft factor S -

Ir =15 A, Vy = 600 V
Ve = 0V, di/dt = -800 A/ps
T,=125°C - 1 -

Thermal resistance Rinsc K/W
chip - case - - 1.7
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BSM 15GD 100D

Characteristics at T; = 25 °C, unless otherwise specified.

Total power dissipation P, = f(Tg) Typ. output characteristics I = f(Vg)
parameter: T; = 150 °C parameter: t, = 80 us
170 0
; T TR
7TV,
P A
tot 150 Ay I / / /
140 A 40 / 12v
130 T /
Voe =
120 - ooy ( /
110 o 18V—] /
100 \\ 30 |- 15v=—] — 1V
90 | // /
80
70 [ J
6 20 /, 10v
50 \ N
40 N 10— - 9V
30 \\
20 A 8V
10
0 0
0 20 40 60 80 100 120 °C 160 0 10 vV 20

—_—T

C

Safe operating area I = f(V¢g) Typ. transfer characteristics /¢ = f(Vgg)
parameter: single pulse, Tg = 25 °C, parameter: t, = 80 s, Vgg = 20 V
T, < 150 °C
10° =y ] 50
A \{ }H] | } / {—I
5 [ ' A
[C Ta } Ic '
S 10pus+ l
by, [ 40
SANIN TN T |
AY N
101 \\\ N \ N 100“5 ma
N H 30
5 NN /
NI\ A i
\\ I ims
NAL T 20
10° \ \
___/- \\ a
— 10msH]
5 —r I TIOCINN /
Lt C I
T L 3 il 10
- t t 100ms f
P | T
o LU T i : ]
100 510" 5 102 5100 v 10 0 10 V20
——— VCE I VGE
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BSM 15GD 100D

Typ. on-state characteristics Collector current I = f(T¢)
Vcesay = F(Vge) parameter: Vgg =15V, Tj =150 °C
parameter: I, T;
12 T 16
Veersan SA[15A 25A | | —— T =25°C I
10 I i ——T7=150°C AN
| | I . \
I 1 \
ol \ \
| \ 10 \
| \ ‘
6 \\ \‘ 8 \
| N \
| N
VN 7 6 \
b N =L \
\‘ \\ I — . \
2 NI T \
2 \
0 0
5 10 15 vV 20 0 20 40 60 80 100 120 140°C160
—_— VGE — 7;:

Typ. capacitances C = f(Vcg)
parameter: Vge =0, f=1 MHz

10
nF

c 3

CISS

10°

fo———
COSS

rss

1072
0 10 20 30 V40

—
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BSM 15GD 100D

Transient thermal impedance Zy,;c = f(t,)
parameter: D =1t,/T

10"
LS
]
Z?hJC
10°
s =
"
%; L
1 |ttt B
10 205 tot
021= 3
5 01i= —'f;—
= 005~ 1]
- | 002
e 001 T T‘
102 olll Lo L

10° 5 1% 5 103 5 102 5 107 5 100 s 10

=5

Reverse biased safe operating area I¢ s = f(Vcg)
parameter: Ty = 125 °C, Vgg =15V, Ry = 5 Q,
L (parasitic inductance, module) < 50 nH

[Cpuls 2
I

T

0 500 1000 1500

— Ve
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IGBT Module BSM 25GB 100D
Preliminary Data

Vee =1000V
I, =2x25A

@® Power module

@ Half-bridge

@® Including fast free-wheel diodes

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 2b")

Type Ordering code
BSM 25GB 100D C67076-A2101-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 Y
Collector-gate voltage, Rg: = 20 kQ Vear 1000

Gate-emitter voltage Vee + 20

Continuous collector current, 7o = 80 °C I 25 A
Pulsed collector current, T, = 80 °C I puis 50

Operating and storage T; °C
temperature range Tstg -55...4+150

Total power dissipation, To = 25 °C Piot 300 W
Thermal resistance K/W
chip - case Riuc =04

case - heat sink RincH =0.05

Isolation test voltage?), t = 1 min. V, 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 25GB 100D

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. ‘ typ. | max.

Static characteristics

Collector-emitter breakdown voltage VisRrices \Y
Vee =0, Ic =0.75 mA 1000 | - -

Gate threshold voltage Vaean)
Vee = Ve, Ic = 2 mA 45 |55 |65

Collector-emitter saturation voltage Veesat
Vee=15V, I =25 A
T,=25°C - 3.0 -

T, =150 °C - 4.0 4.5

Zero gate voltage collector current Tces HA
Ve = 1000 V, Vge =0
T,=25°C - - 750

T,=125°C - - 3000

Gate-emitter leakage current Tges nA
Vee =20V, Ve =0 - - 100

AC chal:acteristics

Forward transconductance Oss S
Vee =20V, I =25 A 11 14 -

Input capacitance Ciss pF
Vee =25V, Vge =0, f=1 MHz - 4000 | -

Output capacitance, Coss

Vee =25V, Vge =0, f=1 MHz - 320 | -

Reverse transfer capacitance Cies

Vee=25V, Vge =0, f=1 MHz - 130 | -
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BSM 25GB 100D

Switching Characteristics

at 7,=125°C

Parameter Symbol | Values Unit
min. ‘ typ. \ max.

Resistive load

Turn-on delay time taon) ns

Vee =600V, Vge =15V, [ =25 A

Rgiony = 3.3 Q, Ryory = 3.3 Q - 60 -

Rise time t

Vee =600V, Vge =15V, [ =25 A

Rgony = 3.3 Q, Rgony = 3.3 Q - 250 | -

Turn-off delay time tacofn

Vee =600V, Vge =15V, I =25 A

Rgon) = 3.3 Q Ryion = 3.3 Q - 200 | -

Fall time t

Vee =600V, Vge =15V, I =25 A

Rg(on) =3.3 Q; Rg(gff) =330Q - 300 -

Inductive load

Turn-off delay time ty(ott) ns

Vee =600V, Vge =15V, [ =25 A

Rgony = 3.3 Q, Ryoy = 3.3 Q - 200 | -

Fall time t

Vee =600V, Ve =15V, [ =25 A

Rgony = 3.3 Q, Ryo = 3.3 Q - 150 | -

Turn-off loss (Ey = Eotr1 + Eos 2) Eoir 1 - 1.4 - mWs

Voe =600V, Vege =15V, [ =25 A Eoi » - 1.8 -

Rgon) = 3.3 Q, Ryo = 3.3 Q
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BSM 25GB 100D

Electrical Characteristics (continued)
at Ty = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. l typ. ! max.

Free-wheel diode

Diode forward voltage Ve \'
Ir=25A, Vge =0

T,=25°C - 1.9 -
T,=125°C - 1.7 -
Reverse recbvery time t. us

Ir =25 A, Vg =600V
Vee = 0, di/dt = -800 A/ps
T,=125°C - 0.13 | -
Reverse recovery charge Q. nC
Ir =25 A, Vg =600V
Vee = 0, dip/dt = —-800 A/us

T,=25°C - 1.3 -
T,=125°C - 5 -
Soft factor S -

I =25A, V=600V
Ve = 0V, dig/dt = -800 A/ps
T,=125°C - 1 -

Thermal resistance Rinsc K/W
Chip - case - - 1.0
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BSM 25GB 100D

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation Py, = f(T¢)
parameter: T; =150 °C

W

s
\

P!of 260
240

220

200
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160
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120 T T

100
80—

: \
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20
0

0 20 40 60 80 100 120 °C 160

—_—— TC

Safe operating area Ic = f(V¢Eg)
parameter: single pulse, T¢c = 25 °C,

T, =< 150 °C
10? g5 =
A Hi b = 10N
L 5 - X 1hps it
__77 \ \‘
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Typ. output characteristics Ic = (V)

parameter: t, = 80 us
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Typ. transfer characteristics Ic = f(Vgg)
parameter: t, = 80 ps, Vg =20V
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BSM 25GB 100D

Typ. on-state characteristics Vce(say = f(Vge) Collector current I = f(T¢)
parameter: I¢, T; parameter: Vge =15V, T; =150 °C
12 ‘ l ‘ }T 26
v ! \‘ ] ! ! f———t—t A
Veesah 15A 25A 50A — T,=25°C - \
10 I I ——T;=150°C ] \
I . 2 A\
t i \
8 | \ 8
| \ 16
AY
Il [} \ 1
N
6 ~
\ SN 12 \
'\ \ \ T 10
4 ™
\\ \\‘_ 8
\ N~ \
N \\.‘_‘__ 6
2 N =
] ) 4
- 2
0 0 ‘
5 10 15 V 20 0 20 40 60 80 100 120 °C 160
— = VGE ———— - TC

Typ. capacitances C = f(V¢g)
parameter: Vge =0, f=1 MHz

10’
nF
5

10°

(92}
//" i
/

| oy

10”"

C
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0 10 20 © 30 V40

V[E
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BSM 25GB 100D

Transient thermal impedance Zyy,c = 7(t,)
parameter: D =1t,/T

— Ve
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Reverse biased safe operating area Ic = f(Vcg)
parameter: T= 125 °C, Vge =15V, Rgiory = 5 Q,
L (parasitic inductance, module) < 50 nH
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IGBT Module BSM 25GD 100D
Preliminary Data

Ve =1000V
I, =6x25A

® Power module

@ 3-phase full-bridge

® Including fast free-wheel diodes

@® Package with insulated metal base plate
® Circuit diagram: Fig. 3b")

Type Ordering code
BSM 25GD 100D C67076-A2501-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 Y
Collector-gate voltage, Rge = 20 kQ Veer 1000

Gate-emitter voltage Vee + 20

Continuous collector current, To = 80 °C I 25 A
Pulsed collector current, To = 80 °C I¢ puis 50

Operating and storage T; °C
temperature range Teiq -55...+150

Max. power dissipation, 7o = 25 °C Piot 300 w
Thermal resistance K/W
chip - case Rinsc =04

case - heat sink Rinch = 0.05

Isolation test voltage?), t = 1 min. Vis 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines
2) Isolation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
|IEC 146, para 492.1.
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BSM 25GD 100D

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. } typ.

max.

Unit

Static characteristics

Collector-emitter breakdown voltage
Vee =0, Ic = 0.75 mA

V(BR)CES

1000 | -

Gate threshold voltage
VGE = VCE’ IC = 2 mA

vGE(th)

4.5 5.5

Collector-emitter saturation voltage
Vee=15V, I =25 A

T,=25°C

T, =150 °C

VCE(sat)

Zero gate voltage collector current
Ve =1000 V, Vge =0

T;=25°C

T,=125°C

ICES

750
3000

uA

Gate-emitter leakage current
VGE =20 V, VCE =0

IGES

100

nA

AC characteristics

Forward transconductance
Vee=20V, I =25 A

Ots

11 14

Input capacitance
Vee =25V, Vge =0, f=1 MHz

Ciss

- 4000

Output capacitance, Vgs =0
Vee =25V, Vge =0, f=1 MHz

COSS

- 320

Reverse transfer capacitance
Vee =25V, Vge =0, f=1MHz

CTSS

- 130

pF

Siemens Aktiengesellschaft
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BSM 25GD 100D

Switching Characteristics
at T,=125°C

Parameter Symbol | Values Unit

min. } typ. | max.

Resistive load

Turn-on delay time ta(on) ns
Vec =600V, Vge =15V, [ =25 A

Rgon) = 3.3 Q, Ry = 3.3 Q - 60 -
Rise time t

Voce =600V, Vge =15V, I =25 A

Rgom = 3.3 Q, Ryom = 3.3 Q - 250 -
Turn-off delay time tacoth

VCC = 600 V, VGE= 15 V, IC= 25 A

Rg(on) = 3.3 Q, Rgom = 3.3 Q - 200 | -
Fall time t

Vec =600V, Ve =15V, [ =25 A

Rgion =33 Q, Ryory = 3.3 Q - 300 | -

Inductive load

Turn-off delay time taotty ns
Vee =600V, Vge =15V, I =25 A

Rgon) = 3.3 © Ry = 3.3 Q - 200 | -

Fall time t

Vec =600V, Vge =15V, I =25 A

Rgiony = 3.3 Q, Ry(oiy = 3.3 Q - 150 | -

Turn-off 108s (Eo = Eoir1 + Eorr o) Eoii 1 - 1.4 | - mWs
Vec =600V, Vge =15V, [ =25 A Eoii 2 - 1.3 -

Rgon) = 3.3 Q, Ryiom = 3.3 Q
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BSM 25GD 100D

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. ‘typ. ’

max.

Unit

Free-wheel diode

Diode forward voltage
Ir=25A, Vge =0
T,=25°C
T,=125°C

Ve

N

Reverse recovery time

Ir =25 A, Vg =600V

Vge = 0, di/dt = -800 A/us
T,=125°C

us

Reverse recovery charge
Ir =25 A, Vg =600V

Vge = 0, dig/dt = -800 A/ps
T,=25°C

T,=125°C

uC

Soft factor
Ir =25 A, Vg =600V

Ve = OV, dig/dt = -800 A/ps

T,=125°C

Thermal resistance
chip — case

RthJC

K/W
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BSM 25GD 100D

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation Py, = f(T¢)
parameter: 7; =150 °C
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Safe operating area Ic = f(Vcg)
parameter: single pulse, T¢ = 25 °C,

T, <150 °C
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Typ. output characteristics Ic = f(Vcg)
parameter: t, = 80 us
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Typ. transfer characteristics Ic = f(Vgg)
parameter: t, = 80 us, Vg =20 V
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BSM 25GD 100D

Typ. on-state characteristics Vggsaty = f(VGE)
parameter: I¢, T

)
T
Veetsan 15A 25A S50A | | —— 7,=25°C
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Typ. capacitances C = f(Vgg)
parameter: Vge =0, f=1 MHz
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Collector current I = f(T¢)
parameter: Vge =15V, T; =150 °C
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BSM 25GD 100D

Transient thermal impedance Z,,c = f(t,)
parameter: D=1t,/T

10°
L i =+
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5 Sanre, — i
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o gy I =
102 §§< 05
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- g.OS
02
- 052 ; {
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fD
Reverse biased safe operating area I¢ s = f(Vce)
parameter: T; = 125 °C, Vge =15V, Rg(orm) = 5 Q,
L (parasitic inductance, module) < 30 nH
[Epuls 2
Ic

T

0 500 1000 1500

— Ve
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MENS

IGBT Module
Preliminary Data

Vee = 1000V
I, =2x50A

® Power module

@® Half-bridge

® Including fast free-wheel diodes

@ Package with insulated metal base plate
@ Circuit diagram: Fig. 2b")

Type Ordering code
BSM 50GB 100D C67076-A2100-A2

Maximum Ratings

BSM 50GB 100D

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \'
Collector-gate voltage, Rge = 20 kQ Vear 1000

Gate-emitter voltage Vee + 20

Continuous collector current, Tc = 80 °C I 50 A
Pulsed collector current, To = 80 °C I puis 100

Operating and storage T; °C
temperature range Tsig -55...+150

Total power dissipation, To = 25 °C Piot 500 w
Thermal resistance K/W
chip - case Rinsc =0.25

case - heat sink RincH = 0.05

Isolation test voltage?), t = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climate category, DIN |IEC 68-1 - 55/150/56

1) See chapter Package Outlines.

2) Isolation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,

IEC 146, para 492.1.
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BSM 50GB 100D

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. !typ, | max.

Static characteristics

Collector-emitter breakdown voltage Visr)cEs \'
Vee=0,Ic =1 mA 1000| - -

Gate threshold voltage Vaen)
Ve = Vo, Io = 4 mA 45 |55 |65

Collector-emitter saturation voltage Veesay
Vee =15V, Ic =50 A
T,=25°C - 3.0 -

T,=150°C - 4.0 4.5

Zero gate voltage collector current Ices pA
Vee = 1000V, Vge =0
T,=25°C - - 1000
T,=125°C - - 4000

Gate-emitter leakage current Ises nA
VGE=20 V, VCE=0 - - 100

AC characteristics

Forward transconductance Ois S
Ve =20V, Ic =50 A 22 28 -

Input capacitance Ciss pF
Vece=25V, Vge =0, f=1MHz - 8000 | -

Output capacitance, Vg =0 Coss

Vee =25V, Vge =0, f=1MHz - 640 -
Reverse transfer capacitance Ciss

Vee =25V, Vge =0, f=1MHz - 250 -
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BSM 50GB 100D

Switching Characteristics

at 7;,=125°C

Parameter Symbol | Values Unit
mini typ. ‘ max.

Resistive load

Turn-on delay time taon) ns

Vee =600V, Vge =15V, I =50 A

Rg(on) = 3.3 Qy Rg(g(f) =33Q - 100 -

Rise time t,

Vee =600V, Vgg =15V, I =50 A

Rg(on) =33 Q, Rg(o{f) =33Q - 300 -

Turn-off delay time tajotn

Voc =600V, Vge =15V, I =50 A

Rgion) = 3.3 Q, Ry = 3.3 Q - 250 | -

Fall time t

Voe =600V, Vge =15V, I =50 A

Rgom = 3.3 Q, Ryiom = 3.3 Q - 300 | -

Inductive load

Turn-off delay time Loty ns

Vee =600V, Vge =15V, Ic =50 A

Rgon = 3.3 Q Ry = 3.3 Q - 250 | -

Fall time t

Vec =600V, Vge =15V, Ic =50 A

Rgony = 3.3 Q Ryioy =3.3 Q - 200 | -

Turn-off loss (Eq = Egtr1 + Eofr 2) Eqii 4 - 2.0 - mWs

Vee =600V, Vge =15V, Ic =50 A Eqoii 2 - 2.0 -

Rgon) = 3.3 Q, Ryom = 3.3 Q
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BSM 50GB 100D

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. 1 typ.J max.

Free-wheel diode

Diode forward voltage Ve \Y%
Ie=50A, Vgeg=0

T,=25°C - 1.8 -
T,=125°C - 1.6 -
Reverse recovery time t. us

Ir =50 A, Vg =600V
Vee = 0, dig/dt = -800 A/us
T,=125°C - |02 |-
Reverse recovery charge Q. uC
Ir =50 A, Vg =600V
Ve = 0, dig/dt = -800 A/ps

T,=25°C - 2 -
T,=125°C - 9 -
Soft factor S -

I =50 A, Vs =600V
Vee = 0V, dig/dt = -800 A/ps
T,=125°C - 1 -

Thermal resistance Rinsc K/W
chip - case - - 0.9
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BSM 50GB 100D

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation Py = f(T¢)
parameter: T; =150 °C
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Safe operating area Ic = f (Vcg)
parameter: single pulse, T¢c = 25 °C,
T, =150 °C
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Typ. output characteristics Ic = f(Vcg)
parameter: t, = 80 us

100 /‘
12V
L A / =11V
L Vee= 10V 4
20V /
|18V
15V /

13V

/
50 / 9V
/|
/

8V

v
0 "
0 10 vV 20

— Ve

Typ. transfer characteristics Ic = f(Vgg)
parameter: t, = 80 us, Vcg =20V
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BSM 50GB 100D

Typ. on-state characteristics Veesat) = F(Vge)

parameter: I, T,

12 T T T T
Vi s0a ] -
Veesat) 254 |75A — T;=25°C
10 T ——7,=150°C
'l 1
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8 f 1
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Typ. capacitances C = f(Vg)
parameter: Vgge =0, f=1 MHz
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Collector current I = f(Tg)
parameter: Vge =15V, T; = 150 °C
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BSM 50GB 100D

Transient thermal impedance Zi,,c = f(t,)
parameter: D =1t,/T
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Reverse biased safe operating area I¢ s = f(Vce)
parameter: T; = 125 °C, Vge =15 V, Rgor = 5 Q,
L (parasitic inductance, module) < 50 nH
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1
0
0 500 1000

— Ve
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IGBT Module BSM 75GB 100D
Preliminary Data

Vee =1000V
I, =2x75A

® Power module

® Half-bridge

® Including fast free-wheel diodes

@ Package with insulated metal base plate
® Circuit diagramn: Fig. 2b ")

Type Ordering code
BSM 75GB 100D C67076-A2104-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Vear 1000

Gate-emitter voltage Ve + 20

Continuous collector current, T, = 80 °C I 75 A
Pulsed collector current, To = 80 °C Ic puis 150

Operating and storage T; °C
temperature range Tag -55...+150

Max. power dissipation, T = 25 °C Piot 625 w
Thermal resistance K/W
chip - case Rinsc =0.2

case - heat sink Rinch = 0.038

Isolation test voltage?), t = 1 min. Vi 2500 Vac
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
2) Isolation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
|EC 146, para 492.1.
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BSM 75GB 100D

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. ‘ typ. J max.

Unit

Static characteristics

Collector-emitter breakdown voltage
VGE = 0, IC = 1.4 mA

Vierices

1000| -

Gate threshold voltage
Vee = Veg, Ic =5 mA

vGE(th)

45 |55

Collector-emitter saturation voltage
Vee =15V, I =75 A

T,=25°C

T,=150°C

VCE(sat)

Zero gate voltage collector current
Ve =1000V, Vge =0

T,=25°C

T,=125°C

ICES

1400

MA

Gate-emitter leakage current
VGE =20 V, VCE = 0

IGES

100

nA

AC characteristics

Forward transconductance
Vee =20V, Ic=75A

Ois

33 |-

Input capacitance
Vee =25V, Vge =0, f=1MHz

CiSS

- 11000

Output capacitance, Vg =0
Vee =25V, Vge =0, f=1MHz

COSS

- 850

Reverse transfer capacitance
Vee =25V, Vge =0, f=1MHz

CTSS

- 350

pF
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BSM 75GB 100D

Switching Characteristics

at T,=125°C

Parameter Symbol | Values Unit
min. } typ. Lmax.

Resistive load

Turn-on delay time ta(on) ns

Vee =600V, Vge =15V, I =75 A

Rgon) = 3.3 Q, Ry = 3.3 Q - 130 | -

Rise time t

Vee =600V, Vge =15V, [ =75 A

Rgionm = 3.3 Q, Ryiory = 3.3 Q - 400 | -

Turn-off delay time tacorn

Vee =600V, Vge =15V, I =75 A

Rgon = 3.3 Q, Ryoy = 3.3 Q - 300 | -

Fall time t

Vee =600V, Vge =15V, [ =75 A

Rgion) = 3.3 Q, Ryory = 3.3 Q - 400 | -

Inductive load

Turn-off delay time Lacorn ns

Vee =600V, Vge =15V, Ic =75 A

Rgon = 3.3 Q, Ryory = 3.3 Q - 300 | -

Fall time t

Voe =600V, Vge =15V, I =75 A

Rgon) = 3.3 Q, Ry(ory = 3.3 Q - 200 | -

Turn-off 1088 (Ey = Eqtr 1 + Eofi ) [ - 4.5 - mWs

Ve =600V, Vge =15V, I =75 A Eof o - 3.5 -

Rgon = 3.3 Q, Ryory = 3.3 Q
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BSM 75GB 100D

Electrical Characteristics (continued)

at T; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. ‘typ. [

max.

Unit

Free-wheel diode

Diode forward voltage
Ie=75A,Vge=0
T,=25°C
T,=125°C

Ve

a4
o ®

Reverse recovery time
Ier=75A, Vg =600V

Vee = 0, dig/dt = -800 A/us
T,=125°C

- 0.25

us

Reverse recovery charge
Ie=75A, Vg =600V

Vee = 0, dig/dt = -800 A/us
T,=25°C

T,=125°C

- 13.5

uC

Soft factor

Ic=75A, V=600V

Vee = 0V, di/dt = -800 A/us
T,=125°C

Thermal resistance
Chip-case

RthJC

0.75

K/wW

Siemens Aktiengesellschaft
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BSM 75GB 100D

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation P, = f(T¢)
parameter: 7; =150 °C
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Safe operating area I = f(Vcg)
parameter: single pulse, Tg = 25 °C,
T, <150 °C
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Typ. output characteristics Ic = (V)
parameter: t, = 80 us
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Typ. transfer characteristics I = f(Vgg)
parameter: t, = 80 s, Vog = 20 V
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BSM 75GB 100D

Typ. on-state characteristics Vcgsay = f(Vge) Collector current Ic = f(T¢)
parameter: I¢, T; parameter: Vge =15V, T; =150 °C
12 100
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Typ. capacitances C = f(Vgg)
parameter: Vgg =0, f=1 MHz
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BSM 75GB 100D

Transient thermal impedance Zyn,c = f(t,)
parameter: D=1,/ T
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Reverse biased safe operating area Icpus = f(Vee)
parameter: 7y =125 °C, Vge =15V, Rg (ot =5 Q,
L (parasitic inductance, module) < 50 nH
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1€

IGBT Module BSM 100GB 100D
Preliminary Data

Ve =1000V
I, =2x100A

@® Power Module

@ Half-bridge

® Including fast free-wheel diodes

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 5a')

Type Ordering code
BSM 100GB 100D C67076-A2103-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Vear 1000

Gate-emitter voltage Vee + 20

Continuous collector current, To = 80 °C I 100 A
Pulsed collector current, T, = 80 °C I puis 200

Operating and storage T; °C
temperature range Tstg -55...+150

Max. power dissipation, T, = 25 °C Pio 1000 w
Thermal resistance K/W
chip - case Rinsc =0.13

case - heat sink Rinch = 0.038

Isolation test voltage?), t = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN |[EC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.

164



BSM 100GB 100D

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values Unit

minJ typ. [ max.

Static characteristics

Collector-emitter breakdown voltage
Vee=0,Ic =2 mA

Visrices

1000| - -

Gate threshold voltage
Vee = Ve, Ic =8 mA

VGE(th)

45 |55

Collector-emitter saturation voltage
Vee =15V, I; =100 A

T,=25°C

T,=150°C

vCE(sat)

Zero gate voltage collector current
Vee = 1000V, Vge =0

T,=25°C

T,=125°C

ICES

MA

2000

Gate-emitter leakage current
VGE = 20 V, VCE = 0

IGES

nA

100

AC characteristics

Forward transconductance
Vee =20V, I =100 A

Input capacitance
Vee =25V, Vge =0, f=1 MHz

CiSS

pF
- 16000 | -

Output capacitance, Vgg =0
Vee =25V, Vge =0, f=1MHz

COSS

- 1300 | -

Reverse transfer capacitance
Vee=25V, Vge =0, f=1MHz

CTSS

- 500 -

Siemens Aktiengesellschaft
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BSM 100GB 100D

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ' typ. max.

Free-wheel diode

Diode forward voltage Ve \"

Ir=100 A, Vge =0

T,=25°C - 1.8 -

T,=125°C - 1.6 -

Reverse recovery time t, us

Ir =100 A, V; =600V

Vee = 0, dig/dt = -800 A/us

T,=125°C - 0.3 -

Reverse recovery charge Q. uC

Ir =100 A, V; =600V

Ve = 0, dig/dt = -800 A/us

T,=25°C - 4 -

T,=125°C - 18 -

Soft factor S -

Ir =100 A, V; =600 V

Vee = 0V, dig/dt = -800 A/us

T,=125°C - 1 -

Thermal resistance Rinsc - - 0.5 K/W

Chip-case

Siemens Aktiengesellschaft
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BSM 100GB 100D

Switching Characteristics
at T;,=125°C

Parameter Symbol | Values Unit

min. rtyp. Irmax.

Resistive load

Turn-on delay time taon) ns
Vee =600V, Vge =15V, I =100 A

Rgon = 3.3 Q, Ryor = 3.3 Q - 180 | -
Rise time t

Ve =600V, Vge =15V, I =100 A

Rgon) = 3.3 Q, Ry(or = 3.3 Q - 450 | -
Turn-off delay time tacofty

Ve =600V, Vge =15V, I =100 A

Rgiony = 3.3 Q, Rgor = 3.3 Q - 350 | -
Fall time t

Vee =600V, Vge =15V, I =100 A

Rgon) = 3.3 Q, Ry(orry = 3.3 Q - 450 | -

Inductive load

Turn-off delay time tycorn ns
Vee = 600 V, Vge = 15V, I = 100 A

Rgtom = 3.3 Q Ryeom = 3.3 Q - 350 | -

Fall time t

Veg =600V, Vge = 15 V, I = 100 A

Rgon) = 3.3 Q, Ry(orry = 3.3 Q - 200 | -

Turn-off 108s (Eyq = Eo1 + Eofi ) Eoit 1 - 6 - mWs
Vee = 600 V, Vge = 15 V, I = 100 A Enis - 5 -

Rgon = 3.3 Q, Ryom = 3.3 Q
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BSM 100GB 100D

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation Py, = f(T¢)
parameter: T; = 150 °C

1200

W

Prot 1000 ~

800

N
600 N

400

0
0 20 40 60 80 100 120 °C 160

———>7;:

Safe operating area Ic = f(Vqp)
parameter: single pulse, Tc = 25 °C,
T;=150°C

10° =
=S
I E"'\\“A [A
I ’\L/L. q Sus
9
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— " \\ Y ‘\
L N 100us 111
NN Y i
10" LM ‘Imls
< E=S i
™ 10ms 1
L \] 1l
DC \/)} 100ms
10° L4
5
107
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T Ve
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Typ. output characteristics Ic = f(V¢g)
parameter: t, = 80 us

200 i
< 12v
L A / =11V
L Vee= 10V
20V /
|18V
15V /
g/
100 // 9V
L 8v
v
0
0 10 vV 20

— Y%

Typ. transfer characteristics Ic = f(Vgg)
parameter: t, = 80 ps, Vg =20V
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vV 20
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BSM 100GB 100D

Typ. on-state characteristics Vogsay = f(Vge)
parameter: Ic, T;

T 1]
v 1 100A 1
v i } —
CElsat) S0A| |150A — T;=25°C
10 I I — = T;=150°C
] [Nl
o HiH
| |
1] A\l
\
6 — (] \
o ~
A N ™~ T ——
A N s
\\\ T~ T = —|—
e~ =
2 —— ki
0
5 10 15 vV 20
— V&
Typ. capacitances C = f(Vg)
parameter: Vge =0, f=1 MHz
102
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5
s
—
[ISS
10’
5
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\\
\\
100 \ — Coss-
.
5 T ——
[l'SS—
10"
0 10 20 30 V40

— Ve
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Collector current Ic = f(T¢)
parameter: Vgg =15V, T} =150 °C
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BSM 100GB 100D

Transient thermal impedance Zy,,c = f(t,)
parameter: D=1t,/T

10°
LY
w
Zinsc
10—1 o
5 .,
7
7
- D= P
1072 - fros 11 !
02z b f
5 i 01= 0= P
1 Lt d 0.05 LU
=1 002
el m 001 T W i
10 9 AT
0% 510" 510 5102 510" 5 10 s 10
—
P
Reverse biased safe operating area I¢ s = f(Vce)
parameter: Tj = 125 °C, Vgg =15V, Rg o1y = 5 Q,
L (parasitic inductance, module) < 80 nH
ICpuls 2
Ic
1
0
0 500 1000 1500

— Y
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SIMOPAC® MOSFET Module BSM 111 AR (C)

Vos =100V
I =200 A
Roseony = 8.5 mQ

%

J

@® Power module
® Single switch ‘

@® N channel

@® Enhancement mode

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 1a’)

Type Ordering code
BSM 111 AR (C) C67076-S1013-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 100 \Y
Drain-gate voltage, Rgs = 20 kQ Vosr 100

Gate-source voltage Ves + 20

Continuous drain current, To = 25 °C Iy 200 A
Pulsed drain current, 7o = 25 °C Ippuis 600

Operating and storage T; °C
temperature range Tag -55...+150

Total power dissipation, 7o = 25 °C Piot 700 w
Thermal resistance K/W
Chip - case R ic =0.18

Case - heat sink R cn = 0.05

Isolation test voltage?), t = 1 min. Vi 2500 Vo
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 F -
IEC climatic category, DIN IEC 68-1 55/150/56

') See chapter Package Outlines.
?) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
|EC 146, para 492.1.
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BSM 111 AR (C)

Electrical Characteristics

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min.J typ. | max.

Static characteristics
Drain-source breakdown voltage Vierpss \Y
Ves =0, I =0.25 mA 100 | - -
Gate threshold voltage Vasitn)
VDS = VGs, ID =1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss pA
Vps =100V, Vg =0
T,=25°C - 50 250

;=125°C - 300 | 1000
Gate-source leakage current Isss nA
Ves =20V, Vpg=0 - 10 100
Drain-source on-state resistance Rbs(on) mQ
Ves =10V, I, =130 A - 7 85
Dynamic characteristics
Forward transconductance Ois S
Vbs = 2 X Ip X Rpsonymax, In = 130 A 60 75 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1MHz - 10 13
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 5 7.5
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1MHz - 1.8 2.7
Turn-on time t,,, (t;n = tyon) + &) taon) - 280 | - ns
Vee =50V, Vgs =10V, I, =130 A, Rgs =3.3 Q

cc =29 » Vas » Ip » Nas t - 220 -
Turn-off time t.4, (toy = tyom + 1) tacorn - 220 | -
Vee =50V, Vgs =10V, I; =130 A, Rgs = 3.3 Q P 60

: - -
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BSM 111 AR (C)

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. f typ. } max.

Reverse diode

Continuous reverse drain current Ig A

Tc=25°C - - 200

Pulsed reverse drain current Igy

Tc=25°C - - 600

Diode forward on-voltage Vsp \'

I =400 A, Vgs =0 - 125 | 1.6

Reverse recovery time t. ns

Ir = I, dig/dt = 100 A/ps, Vg =30V - 400 | -

Reverse recovery charge Q. uC

Iz = Ig, dig/dt = 100 A/us, Vg =30 V - 3.5 -
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BSM 111 AR (C)

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = (7¢) Typical output characteristics Iy = f( Vps)
Parameter: T; = 150 °C parameter: 80 ps pulse test
800
" A VP =100w] |
\ ,VGS=20V
Ff’or 700 \\ ID 400 \ /, 1ov
N y — 8V
600 \\ T X / T
\ Ve 75V
\ 300 A \/ /// %
500 / OQ W
l/ /'/ ‘ v
400 / /7 X f’f’
200 /4 AN 6V —|
N / \
300 \ / . I
N / P =T 55V |
AN o ] 5‘\/
200 N o F
N 4 t
N L — 45V
100 N ‘
N\ NS
0 0
0 50 100 °C 150 0 1 2 3 b 5V 6
—F — Y%
Safe operating area I, = ( Vps) Typical transfer characteristic Iy = 7( Vjs)
parameter: single pulse, 7o = 25 °C, 7, = 150 °C parameter: 80 ps pulse test, Vpg = 25 V
10° FEE o 200
A N7 SHus
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102 / h \‘ \‘
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L
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BSM 111 AR (C)

Continuous drain current I, = 7 ( T¢) Vierjpss (Tj) = b X V(BR)pss (25 °C)
parameter: Vgs =10V, T, = 150 °C

200 N 1,2 . T
3 - — — . —
L A B s
150 } i
I 11 1 —t - 7/
\\ | /
100 r
| /, R
B N o
SO y ]
\ ;:/’4
\ ; ;
| aan
0 w0 e o 09 -
0 >0 Z60-40 20 0 20 40 60 80 100 120 °C 160
___—T[ I Ti
Drain source on-state resistance Ros (o = £ ( T;) Typical capacitances C = f( VDs)
parameter: Ip = 130 A; Vg = 10V parameter: Vgs = 0, f= 1 MH
(spread)
18 10° —— -
mf nf — i s S S—
Roson 16 c 3 . -
/ S R
14 7 S - —
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)4 —
12 - 98 %1 10" AN — —(,,
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BSM 111 AR (C)

Forward characteristics of reverse diode Ir =7 (Vsp)
parameter: T;, t, = 80 ps

(spread)
10°
A 1
L °[ pLavs
7, = Vala
| 25°Ctyp 74
150°C typ.
10 /i
- 7=
5 / 25°C(98%)
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Transient thermal resistance Z,,,c = f(t)
parameter: D = /T
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BSM 111 AR (C)

Typ. gate charge Vs = 7(Qqyc)
parameter: Ip,,; = 300 A

15 -
Ves - i
5 e e
/ | | | [
% | S N N R ‘ . ‘
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0 100 200 300 400 S00 600 nC 700
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SIMOPAC® MOSFET Module BSM 121 AR (C)

Vos =200V
Iy =130 A
Rpson) =20 mQ

@/
@® Power module 7'
® Single switch 4
® N channel
@® Enhancement mode
@® Package with insulated metal base plate
® Circuit diagram: Fig. 1a')
Type Ordering code
BSM 121 AR (C) C67076-S1014-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 200 \
Drain-gate voltage, Rgs = 20 kQ Voar 200

Gate-source voltage Vas + 20 \"
Continuous drain current, To = 25 °C Iy 130 A
Pulsed drain current, To = 25 °C Ippuis 390

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T = 25 °C Piot 700 w
Thermal resistance K/W
Chip - case Rin sc =0.18

Case - heat sink Rin ch = 0.05

Isolation test voltage?), t = 1 min. V, 2500 Vee
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 121 AR (C)

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ! typ. ! max.

Static characteristics

Drain-source breakdown voltage Visripss \'

Ves =0, Ip = 0.25 mA 200 | - -

Gate threshold voltage Vasth)

Vbos = Vgs, Ip = 1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss A

Vos =200V, Vg =0

T,=25°C - 50 250

T =125°C - 300 | 1000

Gate-source leakage current Igss nA

Ves=20V, Vps=0 - 10 100

Drain-source on-state resistance Roson) mQ

Ves =10V, [, =80 A - 18 20

Dynamic characteristics

Forward transconductance Oss S
Vs = 2 X Ip X Rpsonymax., In = 80 A 60 75 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1 MHz - 10 13
Output capacitance Coss
Ves =0, Vps =25V, f=1 MHz - 3 4.5
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1 MHz - 0.7 1.0
Turn-on time t,,, (ton = tyon) + 1) ta(on) - 120 | - ns
Vee =100V, Vg =10V, I; =80 A, Rgs =33 Q t _ 60 _
Turn-off time t,4, (tor = tyom + b) taott) - 240 | -
Vee =100V, Vg =10V, I =80 A, Rgs =33 Q ¢ _ 40

: -
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BSM 121 AR (C)

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ’ typ. ! max.
Reverse diode
Continuous reverse drain current I A
Tc=25°C - - 130
Pulsed reverse drain current Ism
Tc=25°C - - 390
Diode forward on-voltage Vso \Y
I =260 A, Vgs =0 - 1.05 | 1.4
Reverse recovery time t, ns
Ir = Ig, die/dt = 100 A/us, Vs =100 V - 400 | -
Reverse recovery charge Q. uC
I¢ = Ig, dig/dt = 100 A/ps, Vg =100 V - 4.3 -
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BSM 121 AR (C)

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = f ( T¢) Typical output characteristics I = 7( V)
parameter: T; = 150 °C parameter: 80 ps pulse test
800 300 T 71
w A \ Vs = 20,0V4L ’
P 700 \ / 100V 80V |75V
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’ N b Rot® /‘\ / d
N\ 1700w
600 \\ \ / T 1.0V
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100 N o L,ISV—
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0 0 1
0 50 100 °C 150 01 2 3 & 5 6 7 8 9 VvV 1
-7 = Vos
Safe operating area I, = 7 ( V) Typical transfer characteristic I, = f( Vjs)
parameter: single pulse, 7o = 25 °C, 7, =< 150 °C parameter: 80 ps pulse test, Vpg = 25 V
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BSM 121 AR (C)
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Continuous drain current I, = f (7¢)
parameter: Vgs= 10 V, T, = 150 °C

Drain source on-state resistance Aps (o) =  (7})
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V(eRrjpss (Tj) = b X V(BR)Dss (25 °C)
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Typical capacitances C = f( Vps)
parameter: Vg = 0, f= 1 MHz
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BSM 121 AR (C)

Forward characteristics of reverse diode I = (Vgp)
parameter: 7, t, = 80 us
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Transient thermal resistance Z,,,c = ()
parameter: D = t/T
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BSM 121 AR (C)

Typ. gate charge Vs = f(Ogm)
parameter: Ip,,; = 200 A
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SIMOPAC® MOSFET Module

Vos =400V
I =60A
Rosion = 0.075 Q

@® Power module

® Single switch

® N channel

® Enhancement mode

@® Package with insulated metal base plate

® Circuit diagram: Fig. 1a')

Type

Ordering code

BSM 141

C67076-A1010-A2

Maximum Ratings

BSM 141

Parameter Symbol | Values Unit
Drain-source voltage Vbs 400 \
Drain-gate voltage, Rgs = 20 kQ Voer 400

Gate-source voltage Vs + 20

Continuous drain current, To = 25 °C Iy 60 A
Pulsed drain current, To = 25 °C Inpuis 240

Operating and storage T; °C
temperature range Toig -55..+150

Total power dissipation, T = 25 °C Piot 625 w
Thermal resistance K/W
Chip - case R uc =0.2

Case - heat sink \h CH = 0.05

Isolation test voltage®), t = 1 min. v, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.

2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,

|IEC 146, para 492.1.
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BSM 141

Electrical Characteristics

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. ’ typ. JTnax.
Static characteristics
Drain-source breakdown voltage Visripss \
Ves =0, I, = 0.25 mA 400 | - -
Gate threshold voltage Vasn)
Vas = Vbs, Ip =1 mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss pA
VDS = 400 V, VGS =0
T,=25°C - 50 250
T,=125°C - 300 | 1000
Gate-source leakage current Isss nA
Ves =20V, Vpg=0 - 10 100
Drain-source on-state resistance Rps(on) Q
Vogs =10V, [, =39 A - 0.06 | 0.075
Dynamic characteristics
Forward transconductance Ois S
Vos = 2x1p X Rpsionymaxs In = 39 A 30 45 -
Input capacitance Coss nF
Vos =0, Vps =25V, f=1 MHz - 8 10.5
Output capacitance Ciss
Vas =0, Vps =25V, f=1MHz - 1.5 2
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1MHz - 0.6 0.7
Turn-on time t,,, (ton = tyon) + t) tacon) - 36 - ns
Ve =200V, Ves =10V, I, =40 A, Rgs = 3.3 Q t — 25 _
Turn-off time oy, (tog = taom + ) Lyot) - 260 | -
Voe =200V, Vs =10V, I, =40 A, Rgs = 3.3 Q t _ 50 _

f
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BSM 141

Electrical Characteristics (continued)
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ! typ. ! max.

Reverse diode

Continuous reverse drain current I A

Tc=25°C - - 60

Pulsed reverse drain current Iy

Tc=25°C - - 240

Diode forward on-voltage Vsp \

Ir =120 A, Vgs =0 - 11 | 1.4

Reverse recovery time t, ns

I = I, dig/dt = 100 A/us, Vg =100 V - - -

Reverse recovery charge Q. uC

I = Ig, dig/dt = 100 A/us, Vg =100 V - - -
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BSM 141

Characteristics at 7,= 25 °C, unless otherwise specified
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Power dissipation Py, =7 (7¢)
Parameter: 7; = 150 °C
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Typ. output characteristics Ip = f (Vps)
Parameter: t, = 80 ns
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Typ. transfer characteristic
ID = f (VGS)
Parameter: t, =80 ps, Vps =25V
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BSM 141

Typ. on-state resistance Rpgon) =7 (Ip) On-state resistance Rps(on) = (7))
Parameter: Vg Parameter: Ip =39 A, Vgs=10V
(spread)
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BSM 141

Vierpss (Tj)=b x Vigrpss (25 °C) Typ. capacitances C = (Vps)
Parameter: Vgs =0, f=1MHz
(spread)
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Forward characteristics of reverse diode

Ie=f(Vsp)
Parameter: 7j, t, =80 ps
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BSM 141

Transient thermal impedance Z, c = f (¢)
Parameter: D=t,/T
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Typ. gate charge Vs = (Qgate)
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IGBT Module BSM 150GB 100D
Preliminary Data

Vee =1000V
I, =2x150A

® Power module

® Half-bridge

® Including fast free-wheel diodes

@® Package with insulated metal base plate
® Cicruit diagram: Fig. 5a')

Type Ordering code
BSM 150GB 100D C67076-A2102-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 Vv
Collector-gate voltage, Rge = 20 kQ Vear 1000

Gate-emitter voltage Vae +20

Continuous collector current, T = 80 °C I 150 A
Pulsed collector current, To = 80 °C I¢ puis 300

Operating and storage T; °C
temperature range Tstg -55...+150

Max. power dissipation, To = 25 °C Piot 1250 w
Thermal resistance K/W
chip - case Rinsc =0.1

case - heat sink Rinch = 0.038

Isolation test voltage?), t = 1 min. Vis 2500 Ve
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines
2) |solation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 150GB 100D

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values Unit

min. ltyp. 1 max.

Static characteristics

Collector-emitter breakdown voltage
Vee =0, Ic =2.8 mA

V(BR)CES

1000| - -

Gate threshold voltage
Ve = Vee, Ic = 10 mA

VGE(th)

45 |55

Collector-emitter saturation voltage
Vee =15V, I =150 A

T,=25°C

T;= 150 °C

VCE(sat)

Zero gate voltage collector current
Ve =1000V, Vge =0

T,=25°C

T,=125°C

ICES

WA

2800

Gate-emitter leakage current
Vee =20V, Ve =0

IGES

nA

AC characteristics

Forward transconductance
Vee=20V, Ic =150 A

Input capacitance
Vee =25V, Vge =0, f=1 MHz

CiSS

pF
- 22000 -

Output capacitance, Vgs =0
Vee=25V, Vge =0, f=1 MHz

COSS

- |1700 |-

Reverse transfer capacitance
Vee=25V, Vge =0, f=1MHz

CI'SS

- 700 -

Siemens Aktiengesellschaft
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BSM 150GB 100D

Switching Characteristics

at 7,=125°C

Parameter Symbol | Values Unit
min. t typ. I max.

Resistive load

Turn-on delay time taion) ns

Ve =600V, Vge =15V, I =150 A

Rgon) = 3.3 Q, Ryory = 3.3 Q - 250 | -

Rise time t

Vee =600V, Vge =15V, I =150 A

Rgon) = 3.3 Q, Ryom = 3.3 Q - 500 | -

Turn-off delay time tyort

Vee =600V, Vge =15V, I =150 A

Rgon = 3.3 Q, Ry = 3.3 Q - 400 | -

Fall time t;

Vee =600V, Vge =15V, I =150 A

Rgon) = 3.3 Q, Ryory = 3.3 Q - 500 | -

Inductive load

Turn-off delay time Lacott) ns

Vee =600V, Vge =15V, I =150 A

Rgon) = 3.3 Q, Ry = 3.3 Q - 400 | -

Fall time t;

Vee =600V, Vge =15V, I =150 A

Rg(on) =3.3Q, Rg(oﬂ) =33Q - 200 -

Turn-off loss (Ey4 = Eof 1 + Eof 2) Eqi 1 - 9 - mWs

Vec =600V, Vge =15V, I =150 A Eoi » - 7 -

Rgon) = 3.3 Q, Ry = 3.3 Q

Siemens Aktiengeselischaft
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BSM 150GB 100D

Electrical Characteristics (continued)

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. , typ. l max.

Free-wheel diode

Diode forward voltage Ve \Y

Ir=150 A, Vge =0

T,=25°C - 1.8 -

T,=125°C - 1.6 -

Reverse recovery time t., us

Ir =150 A, Vg =600V

Vee = 0, dip/dt = -800 A/ps

T,=125°C - 035 | -

Reverse recovery charge Q. uc

Ir =150 A, Vg =600 V

Vee = 0, dig/dt = -800 A/us

T,=25°C - 6 -

T,=125°C - 27 -

Soft factor S -

Ir =150 A, Vg =600V

Vee =0V, di/dt = -800 A/us

T,=125°C - 1 -

Thermal resistance Rinuc - - 0.38 | K/'W

Chip -case

Siemens Aktiengesellschaft
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BSM 150GB 100D

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation Py, = f(T¢)
parameter: T; = 150 °C

1400
w

R, 1200

1000
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200

0

0 20 & 60 80 100 120 °C

=C

Safe operating area Ic = f (V)
parameter: single pulse, T¢ = 25 °C,
T,=150°C

160

10% =g i
A t ]
JARNE R - e =
< Sps
. N
7 AR
oz L ST N i,
\\ \ N H
5 X 100;15::_:3:
DC \
N
10" i | \\ Nl ms
= I NN
51 I XY 10ms T
e
N
100ms 1
1]
100 5 10 5 102 5 103 v 10*

G

Siemens Aktiengeselischaft

Typ. output characteristics I = f(VE)
parameter: t, = 80 us
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Typ. transfer characteristics Ic = f(Vgg)
parameter: t, = 80 ps, Vg =20 V
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BSM 150GB 100D

Typ. on-state characteristics Veesay = F(VgE)
parameter: I¢, T,

12 :
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— Ve
Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz
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nF I i —
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T Ve
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Collector current Ic = f(T¢)
parameter: Vge =15V, T; =150 °C
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BSM 150GB 100D

Transient thermal impedance Zyc = f(tp)
parameter: D =1t,/T

10°
LS
Zinse ¥
107"
5 [ afl
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) O}! oy R t
102 1 al 05 _ °
02— f.
5 01 == |-
H 72 0.05—
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—fy

Reverse biased safe operating area I¢c s = f(Vce)
parameter: T; = 125 °C, Vge =15 V, Rg(oy =5 Q,
L (parasitic inductance, module) < 80 nH

[Epuls 2
Ic

T

0 500 1000 1500

— V%
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SIMOPAC® MOSFET Modules BSM 151 (C)

BSM 151 R
Vos =500 V
Iy =48 A
Rosony = 0.12 Q

<

@® Power module @
® Single switch Y '
® N channel G
® Enhancement mode
@® Package with insulated metal base plate
@® Circuit diagram: Fig. 1a")
Type Ordering code
BSM 151 (C) C67076-A1004-A2
BSM 151 R C67076-A1015-A2
Maximum Ratings
Parameter Symbol | Values Unit
Drain-source voltage Vbs 500 \
Drain-gate voltage, Rgs = 20 kQ Voar 500
Gate-source voltage Ves + 20
Continuous drain current, To = 25 °C Ip 48 A
Pulsed drain current, To = 25 °C Ippus 192
Operating and storage T; °C
temperature range Tstg -55...+150
Total power dissipation, T; = 25 °C Piot 625 W
Thermal resistance K/W
Chip - case Ry uc =0.20
Case - heat sink Rin ch = 0.05
Isolation test voltage?), t = 1 min. Ve 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11
DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 151 (C)
BSM 151 R

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. ‘ typ. ] max.

Static characteristics

Drain-source breakdown voltage Vigripss \Y
Ves =0, Ip =025 mA 500 | - -

Gate threshold voltage Vasith)
Vos = Vgs, b =1 mMA 2.1 3.0 4.0

Zero gate voltage drain current Ipss LA
Vos =500V, Vgs=0
T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA
Veas=20V, Vps=0 - 10 100

Drain-source on-state resistance Rbs(on) Q
Ves=10V, I, =30 A - 0.1 0.12

Dynamic characteristics

Forward transconductance Oss S
Vbs = 2 X Ip X Rps(onymaxs Ip = 30 A 30 45 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1 MHz - 1.1 1.6
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1.1 1.6
Reverse transfer capacitance Crss
Ves =0, Vps =25V, f=1MHz - 0.5 0.7
Turn-on time t,,, (f,n = tyon) + 1) tacon) - 36 - ns
Voe =250V, Vgs =10V, I, =30 A, Rgs = 3.3 Q t — 25 —
Turn-off time f,, (= taem + t) Laoty - 260 | -
Ve =250V, Vgs =10V, [, =30 A, Rgs =3.3Q ¢ _ 50 _

f
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BSM 151 (C)

BSM 151 R
Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit

min. ; typ. ‘ max.

Reverse diode
Continuous reverse drain current Ig A
Tc=25°C - - 48
Pulsed reverse drain current Iy
Tc=25°C - - 192
Diode forward on-voltage Vso \
Ir =96 A, Vgs =0 - 1.1 1.4

Siemens Aktiengesellischaft
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BSM 151 (C)

=0

BSM 151 R
Characteristics at 7, = 25 °C, unless otherwise specified.
Total power dissipation Pt = f(T¢) Typ. output characteristics Ip = f(Vpg)
parameter: Tj = 150 °C parameter: t, = 80 us
10 o
700 A { B,,=625W ' I
W 100ty 1' L 65v6v
y
, 600 I 90 20V //} av;
10V, / 4
8V
500 80 ——7,5v;ll 55V
VY N/ -
70 /
400 / /
60 y
50 / //1X\ 5v—|
300 / >/
40 A AN
%— / / \‘
200 30 // / S
~
T~
100 Y /4 P 45V
10 |
LV
0 0 |
0 20 40 60 80 100 120 °C 160 0 10 20 v 30
— —= Vs
Typ. transfer characteristic Ip = f(Vgs) Drain current Ip = f(7¢)
parameter: t, = 80 us, Vpgs =25V parameter: Vgs =10V, T; =150 °C
S0 S0
A A
Iy l Iy
40 40
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30 l 30
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\
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0 1 2 3 L 5V 6 0 20 40 60 80 100 120 °C 160
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BSM 151 (C)
BSM 151 R

Vierpss (T) = b X Vigrpss (25 °C) Drain-source on-resistance
Ros(on) = f(T})
parameter: Ip = 30 A, Vgs =10V, (spread)

12 0,32
Q
0,28
b RDStun) 0,26 ,/
4
ya 0,24 /-
11 ) 0.22 7
0,20 7
0,18 / /
~ / - V4
0,16 ,
: 98% ¢
0,14 7
4 012 pag
1,0 / b //
/ 0,10 v typ
/’ 0,0B /;,/ .
/r 0,06
: 0,0
— 002
0.9 l 0
-60-40-20 0 20 40 60 80 100 120 °C 160 -80 -40 0 40 80 120 °C 160
—_— TJ E—— Tj
Typ. capacitances C = f (Vpg) Forward characteristics of reverse diode
parameter: Vgg =0, f=1 MHz Ir = f(Vsp)
parameter: T, t, = 80 us, (spread)
102 103
nF A
5 5
c It
7 LT
[ \ Tz 1/ pre
101 S~ ciss: 102 E 25°C ’fypA wa S~
[150°C typ.
> AN > a
;\\ TAT r§§°C(9e°/)
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BSM 151 (C)
BSM 151 R

Typ. gate charge Vs = f(Qgate)
parameter: Ipgys = 63 A
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Safe operating area Ip = f(Vpg)
parameter: single pulse, Tc = 25 °C, T; =150 °C
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SIMOPAC® MOSFET Modules BSM 151 F (C)
BSM 151 FR

Vs =500V
I =56 A
RDS(On) =011 Q

@ Power module

@® Single switch

® FREDFET

@® N channel

® Enhancement mode
[ ]

[ ]

Package with insulated metal base plate
Circuit diagram: Fig. 1a’)

Type Ordering code
BSM 151 F (C) C67076-A1050-A2
BSM 151 FR C67076-A1056-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vos 500 \Y
Drain-gate voltage, Rgs = 20 kQ Vogr 500

Gate-source voltage Vas + 20

Continuous drain current, T, = 32 °C Ip 56 A
Pulsed drain current, T, = 25 °C Ippuis 224

Operating and storage T; °C
temperature range Tetg -55...+150

Total power dissipation, To = 25 °C Piot 700 W
Thermal resistance K/W
Chip-case Rin e =0.18

Case - heat sink R ch = 0.05

Isolation test voltage?), t = 1 min. V, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 151 F (C)

BSM 151 FR
Electrical Characteristics
at T, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. | typ. | max.

Static characteristics
Drain-source breakdown voltage Visr)pss \
Vs =0, I = 0.25 mA 500 | - -
Gate threshold voltage Vasan)
Vos = Vas, Ip =1 mA 21 3.0 4.0
Zero gate voltage drain current Ipss LA
VDS = 500 V, VGS = 0
T,=25°C - 50 250
T,=125°C - 300 | 1000
Gate-source leakage current Isss nA
Vas =20V, Vps=0 - 10 100
Drain-source on-state resistance Robs(on) Q
Ves=10V, I, =36 A - 0.09 | 0.1
Dynamic characteristics
Forward transconductance Ots S
Vbs = 2 X Ip X Rps(onymaxs Io = 36 A 20 30 -
Input capacitance Ciss nF
Vos =0, Vops =25V, f=1 MHz - 22 30
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1.6 2.4
Reverse transfer capacitance Crss
Vos =0, Vops =25V, f=1MHz - 0.65 | 1.0
Turn-on time t,,, (t;n = tyon) + &) L4(on) - 60 - ns
Vee =250V, Vgs =10V, I =36 A, Rgs =3.3 Q t _ 35 _
Turn-off time oy, (toy = tyom + 1) tacofr - 350 | -
Vee =250V, Vgs =10V, I, =36 A, Rgs = 3.3 Q t _ 70

: -
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BSM 151 F (C)

BSM 151 FR
Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit

min. { typ. Lmax.

Fast-recovery reverse diode
Continuous reverse drain current I A
Tc=25°C - - 56
Pulsed reverse drain current Iy
Tc=25°C - - 224
Diode forward on-voltage Vsp \"
Ie =96 A, Vgs=0 - 1.3 1.6
Reverse recovery time t., ns
I = I, dig/dt= 100 A/us, Vg =100 V
T,=25°C - 200 | 280
T,=150 °C - 350 | 500
Reverse recovery charge Q. uC
Ir = I, dig/dt = 100 A/ps, Vg =100 V
T;=25°C - 1.5 25
T,=150°C - 8.5 12
Repetitive peak reverse current Iggm A
Ir = I, die/dt = 100 A/ps, Vg =100 V
T,=25°C - 12 -
T,=150°C - 28 -
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BSM 151 F (C)
BSM 151 FR

Characteristics at T; = 25 °C, unless otherwise specified.

Total power dissipation P, = f(T¢)
parameter: 7; = 150 °C
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Safe operating area Ip = f(Vpg)
parameter: single pulse, Tc = 25 °C, T; =150 °C
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Typical output characteristics Ip = f(Vpg)
parameter: t, = 80 us pulse test
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Typical transfer characteristic Ip = f(Vgs)
parameter: t, = 80 us, Vps =25V
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BSM 151 F (C)
BSM 151 FR

Continuous drain current Ip = f(T¢) Vigripss (7)) = b X Viggr)pss (25 °C)
parameter: Vgs =10V, T; =150 °C
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Drain-source on-state resistance Typical capacitances C = f (Vpg)
Rosony = f(Tj) parameter: Vgg =0, f=1 MHz
parameter: Ip = 36 A, Vgs =10V, (spread)
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BSM 151 F (C)

BSM 151 FR
Forward characteristics of fast-recovery Typ. reverse recovery charge Q, = f (T))
reverse diode I = f(Vgp) parameter: di/dt =100 A/ps, Ir = 56 A
parameter: T, t, = 80 ps, (spread) Vg =100V
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Transient thermal resistance Zy,c = f (1)
parameter: D = t,/T
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BSM 151 F (C)
BSM 151 FR

Typ. gate charge Vs = f(Qaate)
parameter: Ipyys = 75 A
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SIMOPAC® MOSFET Modules

Vos =800V
I =36 A
Rosion) = 0.24 Q

@® Power module

@® Single switch

® N channel

@® Enhancement mode
[ ]

o

Package with insulated metal base plate

Circuit diagram: Fig. 1a")

Type Ordering code

BSM 181 (C)

C67076-A1001-A2

BSM 181 R

C67076-A1016-A2

Maximum Ratings

BSM 181 (C)
BSM 181 R

Parameter Symbol | Values Unit
Drain-source voltage Vos 800 \
Drain-gate voltage, Rgs = 20 kQ Voer 800

Gate-source voltage Vas + 20

Continuous drain current, To = 25 °C Iy 36 A
Pulsed drain current, To = 25 °C Ippus 144

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, 7o = 25 °C Piot 700 W
Thermal resistance K/W
Chip - case Rin s =0.18

Case - heat sink Rin cH = 0.05

Isolation test voltage?), t = 1 min. Vie 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.

2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,

IEC 146, para 492.1.




BSM 181 (C)

BSM 181 R

Electrical Characteristics
at 7, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit

min. ! typ. ' max.
Static characteristics
Drain-source breakdown voltage Vier)pss \
Ves =0, I = 0.25 mA 800 | - -
Gate threshold voltage Vasitn
Vos = Ves, Ip =1 mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss LA
Vos =800V, Vgs=0 .
T,=25°C - 50 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Ves =20V, Vps=0 - 10 100
Drain-source on-state resistance Roson) Q
Ves =10V, I; =23 A - 0.18 | 0.24

Dynamic characteristics

Forward transconductance Oss S
Vbs = 2 xIp X Rpsionmax, In = 23 A 15 25 -
Input capacitance Ciss nF
Vas =0, Vps =25V, f=1 MHz - 24 32
Output capacitance Coss
Ves =0, Vps =25V, f=1 MHz - 1.3 2.0
Reverse transfer capacitance Crss
Ves =0, Vps =25V, f=1 MHz - 0.5 0.8
Turn-on time o, (ton = tyon) + &) ta(on) - 60 - ns
Ve =400V, Vg =10V, Ip =23 A, Rgs =3.3 Q t _ 30 _

r
Turn-off time toy, (tor = tyom + t) tatoft) - 370 | -
Ve =400V, Vgg =10V, Ip =23 A, Rgs =3.3 Q ¢ _ 70 _

f
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BSM 181 (C)

BSM 181 R

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit

min. l typ. ﬁax.
Reverse diode
Continuous reverse drain current I A
Tc=25°C - - 36
Pulsed reverse drain current Ism
Tc=25°C - - 144
Diode forward on-voltage Vsp Vv
Ir=72A, Vgs=0 - 1.1 14
Reverse recovery time t. ns
I = Ig, dig/dt = 100 A/us, Vg =100 V
T,=25°C - 1200 | -
T,=125°C - - -
Reverse recovery charge Q. ucC
I = Ig, dig/dt = 100 A/us, Vg =100V
T,=25°C - 42 -
T,=125°C - 50 -
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BSM 181 (C)
BSM 181 R

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation P, = f(T¢)
parameter: T; =150 °C
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Safe operating area Ip = f(Vpg)
parameter: single pulse, Tg = 25 °C, T;=150°C
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Typical output characteristics Ip = f(Vpg)
parameter: t, = 80 us pulse test
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Typical transfer characteristic Ip = f(Vgs)
parameter: t, = 80 ps, Vpg =25V
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BSM 181 (C)

BSM 181 R
Continuous drain current Ip = f(T¢) Vigrypss (Tj) = b X V(ggr)pss (25 °C)
parameter: Vgg =10V, T; =150 °C
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Drain-source on-state resistance Typical capacitances C = f (Vpg)
Rps(on) = f(T}) parameter: Vgs =0, f=1 MHz
parameter: Ip = 36 A, Vgs =10V, (spread)
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BSM 181 (C)
BSM 181 R

Forward characteristics of
reverse diode I = f(Vgp)
parameter: T, t, = 80 ps, (spread)
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Transient thermal resistance Z,,c = f (1)
parameter: D = t,/T
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BSM 181 (C)
BSM 181 R

Typ. gate charge Vg5 = f(Qgate)
parameter: Ippus = 52.5 A
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SIMOPAC® MOSFET Modules

Vs =800V
ID =34 A
Roson = 0.32 Q

® Power module

BSM 181 F (C)
BSM 181 FR

\@%

&

@ Single switch P'

® FREDFET ‘

® N channel

@® Enhancement mode

@® Package with insulated metal base plate

@® Circuit diagram: Fig. 1a')

Type Ordering code

BSM 181 F (C) C67076-A1052-A2

BSM 181 FR C67076-A1057-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vos 800 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 800

Gate-source voltage Vas + 20

Continuous drain current, 7o = 25 °C Ip 34 A
Pulsed drain current, To = 25 °C Inpuis 136

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T, = 25 °C Pyot 700 w
Thermal resistance K/W
Chip - case R s =0.18

Case - heat sink Ri cH = 0.05

Isolation test voltage?), t = 1 min. V, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines.

?) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,

IEC 146, para 492.1.
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BSM 181 F (C)

BSM 181 FR

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit

min. l typ. Lmax.
Static characteristics
Drain-source breakdown voltage Vieripss \"
Vas =0, Ip = 0.25 mA 800 | - -
Gate threshold voltage Vash
Vos = Vps, Ip =1 mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss HA
Vos =800V, Vgs=0
T,=25°C - 20 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Ves =20V, Vpg=0 - 10 100
Drain-source on-state resistance Rbsion) Q
Ves=10V, [, =21 A - 0.25 | 0.32
Dynamic characteristics
Forward transconductance s S
Vs = 2 xIp X Rpsonymax, In = 21 A 15 35 -
Input capacitance Ciss nF
Ves =0, Vpg =25V, f=1MHz - 22 30
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1 1.5
Reverse transfer capacitance Crss
Ves =0, Vpg =25V, f=1 MHz - 0.48 | 0.8
Turn-on time t,,, (ton = tyon) + 1) taon) - 60 - ns
Voe =400V, Vgs =10V, [ =21 A, Rgs = 3.3 Q ¢ _ 20 _
Turn-off time t,y, (t = tyom + 1) taorn - 350 | -
Voe =400V, Vs =10V, I =21 A, Rgs =3.3 Q ¢ B 70 _

f

Siemens Aktiengesellschaft
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BSM 181 F (C)
BSM 181 FR

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. l typ. I max.

Fast-recovery reverse diode

Continuous reverse drain current Ig A
Tc=25°C - - 34

Pulsed reverse drain current Iy
Tc=25°C - - 136

Diode forward on-voltage Vso \Y
Ir =68 A, Vgs=0 - 1.6 2

Reverse recovery time t ns
Ir =I5, dig/dt = 100 A/us, Vg =100V - 300 | -

Reverse recovery charge Q. uC
I = I, dig/dt = 100 A/us, Vg =100V
T,=25°C - - 2

T,=125°C - - 16
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BSM 181 F (C)
BSM 181 FR

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation Py = f
parameter: 7, = 150 °C
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parameter: single pulse, Tc = 25 °C, T; =150 °C
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Typ. output characteristics Ip = f(Vpg)
parameter: t, = 80 ps
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Typical transfer characteristic Ip = f(Vgs)
parameter: t, = 80 ps, Vpg =25V
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BSM 181 F (C)
BSM 181 FR

Continuous drain current I, = f(T;)
parameter: Vgg =10V, 7, =150 °C
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Drain-source on-state resistance

Ros(on) = (T}

parameter: Ip = 34 A, Vgs =10V, (spread)
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Visripss (Tj) = b X Vigpjpss (25 °C)
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Gate threshold voltage Vgs¢n) = f ()
parameter: Vpg = Vs, Ip =1 mA
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BSM 181 F (C)

BSM 181 FR
Typical capacitances C = f (Vpg) Typ. reverse recovery charge Q, = f (Tj)
parameter: Vgs =0, f=1 MHz parameter: di/dt =100 A/us, Ir = 34 A
(spread) Vg =100V
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Forward characteristics of fast-recovery
reverse diode I = f(Vgp)
parameter: T, t, = 80 ps, (spread)
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BSM 181 F (C)
BSM 181 FR

Transient thermal impedance Zy,,c = f (t)

parameter: D =t,/T
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Typ. gate charge Vgs = f(Qaate)
parameter: Ip,ys = 51 A
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SIMOPAC® MOSFET Module BSM 191 (C)

Vos =1000V
I, ~ =28A
RDS(on) =0.37 Q

@® Power module

® Single switch

@® N channel

® Enhancement mode

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 1a')

Type Ordering code
BSM 191 (C) C67076-A1009-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 1000 \"
Drain-gate voltage, Rgs = 20 kQ Vber 1000

Gate-source voltage Vas + 20

Continuous drain current, To = 25 °C Iy 28 A
Pulsed drain current, To = 25 °C Ippuis 112

Operating and storage T; °C
temperature range Tstg -55...4+150

Total power dissipation, To = 25 °C Piot 700 w
Thermal resistance K/W
Chip - case R s =0.18

Case - heat sink Rin cH = 0.05

Isolation test voltage?), t = 1 min. Vi 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 191 (C)

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ~ typ. ! max.

Static characteristics

Drain-source breakdown voltage VisriDss \Y

Ves =0, I = 0.25 mA 1000 | - -

Gate threshold voltage Vasin)

Ves = Vos, In =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss LA

Vps = 1000V, Vs =0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Ves =20V, Vps =0 - 10 100

Drain-source on-state resistance Roson Q

Ves =10V, [, =18 A - 0.33 | 0.37

Dynamic characteristics

Forward transconductance s S
Vbs = 2 xIp X Rps(onymax, Io = 18 A 15 22 -
Input capacitance Ciss nF
Ves =0, Vps=25V,f=1MHz - 22 30
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1 1.5
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1 MHz - 0.48 | 0.8
Turn-on time t,,, (fon = taon) + 1) taon) - 60 - ns
Vee =500V, Vgg =10V, I; =18 A, Rgs = 3.3 Q t _ 30 _

r
Turn-off time to, (tor = taorm + 1) Eajoft - 350 | -
Vee =500V, Vgs =10V, I, =18 A, Rgs = 3.3 Q t _ 60

: -
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BSM 191 (C)

Electrical Characteristics (continued)
at 7; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. I typ. ‘ max.

Unit

Reverse diode

Continuous reverse drain current
Tc=25°C

Is

Pulsed reverse drain current
Tc=25°C

ISM

Diode forward on-voltage
Ir =56 A, Vgs=0

Vso

- | 1.15 1.4

Reverse recovery time
I = I, dic/dt = 100 A/us, Vg =100 V

us

Reverse recovery charge
I = I, dig/dt = 100 A/us, Vg =100 V

er

ucC

Siemens Aktiengesellschaft
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BSM 191 (C)

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = f (T¢) Typ. output characteristics Ip = f (Vpg)
Parameter: 7, = 150 °C Parameter: ¢, = 80 us
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BSM 191 (C)

DS(on) 1,0
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Typ. draine-source on-state resistance
Rosion) =f (Ip)
Parameter: Vs
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Gate threshold voltage Vigin) =7 (T)
Parameter: Vpg =Vgs, Ip =1 mA
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Drain-source on-state resistance
Rps(on) =f(T))
Parameter: [p =18 A, Vgs =10V

(spread)
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Drain current Ip =1 (7¢)
Parameter: Vgs =10V, T;= 150 °C
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BSM 191 (C)

(s 3

Typ. capacitances C=f (Vbs))

Visrpss (Tj) = b x Vigg)pss (25 °C)
Parameter: Vgs =0, f=1 MHz
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Forward characteristics of reverse diode
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BSM 191 (C)

Transient thermal impedance Zy, c = f (t)
Parameter: D=t,/T
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Typ. gate charge Vs =7 (Qgate)
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SIMOPAC® MOSFET Module BSM 191 F (C)

Vos =1000 V

I =28 A

Rosiony = 0.42 Q
DS(on) &

Power module

Single switch

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate

Circuit diagram: Fig. 1a')

Type Ordering code
BSM 191 F (C) C67076-A1053-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 1000 Vv
Drain-gate voltage, Rgs = 20 kQ Voar 1000

Gate-source voltage Vis +20

Continuous drain current, To = 25 °C Iy 28 A
Pulsed drain current, T, = 25 °C Inpuis 110

Operating and storage T; °C
temperature range Totg -55..+150

Total power dissipation, T = 25 °C Piot 700 w
Thermal resistance K/W
Chip - case Rin s =0.18

Case - heat sink Rin cn = 0.05

Isolation test voltage?), t = 1 min. V, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 191 F (C)

Electrical Characteristics

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [ typ. 1 max.

Static characteristics
Drain-source breakdown voltage Visripss Y
Ves =0, I = 0.25 mA 1000 | - -
Gate threshold voltage Vasth)
Vas = Vps, Ip =1 mA 21 3.0 4.0
Zero gate voltage drain current Ipss A
VDS = 1000 V, VGS =0
T,=25°C - 50 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Vas =20V, Vps =0 - 10 100
Drain-source on-state resistance Rbson) Q
Ves =10V, I =18 A - 0.38 | 0.42
Dynamic characteristics
Forward transconductance Ois S
Vs = 2 xIp X Rpsionymaxs Io = 18 A 15 22 -
Input capacitance Coss nF
Ves =0, Vps =25V, f=1MHz - 22 30
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1.0 1.5
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1MHz - 0.36 | 0.5
Turn-on time t,,, (t;n = tyon) + &) taon) - 60 - ns
Vee =500V, Vgs =10V, [, =18 A, Rgs = 3.3 Q

t - 30 -
Turn-off time t,, (b = taom + 1) tacotn - 350 | -
Vee =500V, Vgs =10V, [, =18 A, Rgs = 3.3 Q t _ 60 _

Siemens Aktiengesellschaft
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BSM 191 F (C)

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. | typ. I max.

Fast-recovery reverse diode

Continuous reverse drain current I A

To=25°C - - 28

Pulsed reverse drain current Ipg

Tc=25°C - - 110

Diode forward on-voltage') Vo \Y

Ir =56 A, Vgs=0 - 1.2 1.6

Reverse recovery time t, ns

Ie = Ig, dig/dt = 100 A/us, Vg = 100 V - 300 | -

Reverse recovery charge Q, uC

Ie = Ig, di/dt = 100 A/us, Vg =100 V - 1.8 -

1) upon request
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BSM 191F (C)

Characteristics at 7, = 25 °C, unless otherwise specified

P
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Power dissipation P, = f(7T¢)
parameter: 7, =150 °C

800 —

+ 700

600 N
N

500 1

400

200 - N

100 ™

Safe operating area I, = f(Vps)
Parameter: single pulse, 7. = 25 °C,
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Typ. output characteristics Iy = f(Vps)
Parameter: ¢, = 80 ps
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Typ. transfer characteristic I, = f(Vgs)
Parameter: t, = 80 ps, Vpg = 25 V
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BSM 191F (C)

Continuous drain current I, = £(T¢)
Parameter: Vo5 =10V, T;= 150 °C

30

I \
20 N

0 20 &0 60 80 100 120 °C 160

— I

Drain-source on-state resistance
Ros on) = F(T})

Parameter: [, = 18 A, Vg = 10 V
(spread)
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Q

RDS(on)
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\
A\
\
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0
0 20 40 60 80 100 120 °C 160

——Tl—
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Visripss (T‘) =b X Vigripss (25 °C)
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Typ. capacitances C = f( Vpg)

Parameter: Vg5 = 0, f = 1 MHz
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BSM 191F (C)

Typ. reverse recovery charge Q. = f(T)) Forward characteristics of fast-recovery
Parameter: di;/dt = 100 A/ps, reverse diode I = f(Vgp)
Ir = 28 A, Vg =100V Parameter: T, t, = 80 us (spread)
14 10 T |
ue s L
12 / L
arr / ‘ |
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"
10 102 L 25°C P = VAP %
E:lSO"ETyp 7
8 / . L 7177 T
4 / J T
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/ 5 Hf—
L
P=d 1] ]
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Transient thermal impedance Z,,,c = 7(t)
Parameter: D = t,/T
X
w
1 Lt al
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5
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BSM 191F (C)

12

10

Typ. gate charge Vg = £(Qq,10)

Parameter: I, ., = 42 A

A A
/ //
Vps =200V pay
800V.
/ . ayid
0 02 04 0,6 08 nC 1.0
— Qgqte
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IGBT Module BSM 200GA 100D
Preliminary Data

Vee =1000V
Ic =200A

@® Power module

® Single switch

@ |Including fast free-wheel diodes

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 4a')

Type Ordering code
BSM 200GA 100D C67076-A2001-A2

Maximum Ratings

Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \
Collector-gate voltage, Rg: = 20 kQ Veer 1000

Gate-emitter voltage Vee + 20

Continuous collector current, T, = 80 °C I 200 A
Pulsed collector current, T = 80 °C I¢ puis 400

Operating and storage T; °C
temperature range Tt -55...+150

Max. power dissipation, To = 25 °C Piot 1750 w
Thermal resistance K/W
chip - case Rihic = 0.07

case - heat sink Rinch =0.038

Isolation test voltage?), t = 1 min. v, 2500 Vae
Creepage distance - 16 mm
Clearance - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) Isolation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 200GA 100D

Electrical Characteristics
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. ‘ typ. | max.

Static characteristics

Collector-emitter breakdown voltage Vier)cEs Vv
Vee =0, Ic =4 mA 1000| - -
Gate threshold voltage Ve

Ve = Ve, Ic = 16 mA 45 |55 6.5
Collector-emitter saturation voltage Vee(say

Vee =15V, I =200 A

,=25°C - 3.0 -
T,=150 °C - 4.0 4.5
Zero gate voltage collector current Tces HA
Vee = 1000V, Vge =0

T,=25°C - - 4000
T,=125°C - - -
Gate-emitter leakage current Iges nA
Vee =20V, Ve =0 - - 100

AC characteristics

Forward transconductance Ots S
Vee=20V, I =200 A 88 - -

Input capacitance Ciss pF
Vee =25V, Vgg =0, f=1 MHz - 32000| -

Output capacitance, Vgg = 0 Coss

Vee=25V, Vge =0, f=1 MHz - 2600 | -
Reverse transfer capacitance Ciss

Vee=25V, Vge =0, f=1MHz - 1000 | -
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BSM 200GA 100D

Switching Characteristics

at 7,=125°C

Parameter Symbol | Values Unit
min. I typ. ‘ max.

Resistive load

Turn-on delay time L (on) ns

Voe =600V, Vge =15V, I =200 A

Rgon = 3.3 Q, Ry = 3.3 Q - 360 | -

Rise time t

Ve =600V, Vge =15V, [ =200 A

Rgion) = 3.3 Q, Ry(ory = 3.3 Q - 600 | -

Turn-off delay time Lacotry

Vee =600V, Vge =15V, [ =200 A

Rgonm = 3.3 Q Ry = 3.3 Q - 500 | -

Fall time t

Ve =600V, Vge =15V, I =200 A

Rgon = 3.3 Q, Ry(oy = 3.3 Q - 600 | -

Inductive load

Turn-off delay time tacorn ns

Vee =600V, Vge =15V, [ =200 A

Rgon = 3.3 Q, Rgiom = 3.3 Q - 500 | -

Fall time t

Ve =600V, Vge =15V, I =200 A

Rg(onj =3.3 Q, Rg(oﬂ) =33Q - 200 -

Turn-off loss (Ey¢ = Eor1 + Eotr2) Eoqit 1 - 15 - mWs

Vee =600V, Vge =15V, I =200 A Eosi2 - 10 -

Rgon = 3.3 Q, Ry = 3.3 Q
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BSM 200GA 100D

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit

min. l typ. | max.

Free-wheel diode

Diode forward voltage Ve \
I: =200 A, Vge =0

T,=25°C - 1.8 -
T,=125°C - 1.6 -
Reverse recovery time t, us

I =200 A, Vg =600V
Vee = 0, dig/dt = -800 A/us
T,=125°C - 0.4 -
Reverse recovery charge Q. uC
I =200 A, Vg =600V
Ve = 0, di/dt = -800 A/us

T,=25°C - 8 -
T,=125°C - 36 | -
Soft factor S _

I = 200 A, Vg = 600 V
Vae = 0V, dig/dt = -800 A/ps
T,=125°C - 1 -

Thermal resistance Rinic - - 0.25 | K/IW
Chip-case
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BSM 200 GA 100D

Characteristics at T, = 25 °C, unless otherwise specified.

Typ. output characteristics Ic = f(Vg)

Total power dissipation Py = f(T¢c)
parameter: t, = 80 us

parameter: T; = 150 °C

2000 400 i
w N 7¢
i / ~11V
A N\ I
fot LN [} Vee= / L~ I 10V
N 1 300 20V [/
18V / /
15V
\. 13V /
AN
1000 200 9V+
\\ dn
- \ ./ ‘
N | H
100 — 1/ ; 8V
\ } 1
\ [ 4 | v
0 0 ‘ f - J | L
0 20 40 60 80 100 120 °C 160 0 10 VvV 20
-7 — U
Safe operating area I = f(Vcg) Typ. transfer characteristics Ic = f(Vgg)
parameter: single pulse, T¢ = 25 °C, parameter: t, = 80 us, Vg =20 V
T;=150°C
103 = T 400
A 3 o \ I
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BSM 200 GA 100D

Typ. on-state characteristics Vig(say = f(Vae)
parameter: I¢, T;

1
T3 B
Vv ] 20 |
T i 1
V[E(suf)m ‘lO(m 300A —_— E:Zgg[[
____rj=1 o —
t | !
8 f I
| |
1L
SRR
TINSENEE
. \ ul — L
AN e
~F
2 —— -
0
5 10 15 Vv 20

VGE

Typ. capacitances C = f(Vg)
parameter: Vge =0, f=1 MHz
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Collector current Ic = f(T¢)
parameter: Vgg =15V, T; = 150 °C
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BSM 200 GA 100D

Transient thermal impedance Zi, c = f(tp)
parameter: D =1t,/T

10_1 BSM 200 GA100D
K =t
thJC
ettt ,/—';f
102 Vo2 at
5 gt
L]
“ /\ =
10-3 anlll 35 fot
0.2 t
5 . a 0.1 D:-—;— fP
7 0.05
0.02 T
0.01 T o
0" 0] L L L T]l

10° 510 5107 5107 510" 5 100 s 10!

—h

Reverse biased safe operating area I¢ ;s = f(Vcg)
parameter: Tj = 125 °C, Vge =15V, Rg oy = 5 Q,
L (parasitic inductance, module) < 80 nH

[Cpuls 2
I

T

0 500 1000 1500

— Ve
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SIMOPAC® MOSFET Module BSM 214 A

Vs =100V
I =2x125A
Roson = 0.013 Q

Power module

Half-bridge

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 2a')

Type Ordering code
BSM 214 A C67076-S1100-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 100 Y
Drain-gate voltage, Rgs = 20 kQ Vber 100

Gate-source voltage Ves + 20

Continuous drain current, To = 25 °C Ip 125 A
Pulsed drain current, To = 25 °C Ip puis 375

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, 7o = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case Ri s = 0.31

Case - heat sink Rin ch = 0.07

Isolation test voltage?), t = 1 min. v, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 F -
IEC climatic category, DIN IEC 68-1 55/150/56

') See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 214 A

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ) typ. ‘ max.

Static characteristics

Drain-source breakdown voltage Vigripss \Y

Ves =0, Ip = 0.25 mA 100 | - -

Gate threshold voltage Vasth)

Ves = Vos, Ip = 1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ioss pA

Vos =100V, Vs =0

T,=25°C - 50 250

T;=125°C - 300 | 1000

Gate-source leakage current Igss nA

VGS=20 V, VDS=0 - 10 100

Drain-source on-state resistance Ros(on) Q

Ves =10V, I, =38 A - 0.01 | 0.013

Dynamic characteristics

Forward transconductance Ois S
Vos = 2 xIp X Rosonymax., Ipo = 38 A 40 60 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1MHz - 9 12
Output capacitance Coss
Ves =0, Vps =25V, f=1 MHz - 4 6
Reverse transfer capacitance Crss
Vos =0, Vos =25V, f=1 MHz - 16 |24
Turn-on time t,,, (ton = taon) + 1) taon) - 50 - ns
Vee =50V, Vgs =10V, [ =78 A, Rgs = 3.3 Q t _ 190 | -

r
Turn-off time t,q, (tor = taom + 1) tacotn - 190 | -
Vee =50V, Vgs =10V, Ip =78 A, Rgs = 3.3 Q t _ 50 _
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BSM 214 A

Electrical Characteristics (continued)
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. T typ. ‘ max.

Reverse diode

Continuous reverse drain current I A

Tc=25°C - - 125

Pulsed reverse drain current Ism

Tc=25°C - - 375

Diode forward on-voltage Vsp \Y

Ir =250 A, Vgs =0 - 125 | 1.6

Reverse recovery time t, ns

Ir = I, dig/dt = 100 A/ps, Vg =30V - 320 | -

Reverse recovery charge Q. uC

Ir = Ig, dig/dt = 100 A/us, Vg =30V - 3.6 -
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BSM 214 A

Characteristics at 7. = 25 °C, unless otherwise specified
Power dlssmatlon Piot = F (Tc) Typ. output characteristics Ip = 7 (Vjg)
Parameter: T; = 150 °C Parameter: ¢, = 80 pus
280
W P .=400wW ||
400 A /‘/GS=20V 8v
Aot N I 0 \ / AR
220 /R,
) 15v] Y
\ 00 9V /
300 180 / W
//\/
160 /
140 ,// ,/ \
200 120 11/ v
/1 N\ |
100 /// I
\ 80 Vi SS‘V
100 \ 60 Y ~/
/y SV
40
\\ 20 45V
0 0 4y
0 20 40 60 80 100 120 140°C160 0 1 2 3 A 5 6 V
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Safe operating area Ip = f(Vps) Typ. transfer characteristic
Parameter: single pulse, 7c = 25 °C, Ip =1 (Vgs)
7,=150°C Parameter: t, = 80 ps, Vps =25V
103 . 60
’ it S
5 |\'1 " ty= A —
I Ny 60us I
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BSM 214 A

Typ. on-state resistance Rpg(,n) =7 (Ip)
Parameter: Vg

0,04 T T T T T
V= |5V| [55V
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IRYAN
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T
1\ \
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A
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————[D

Gate threshold voltage Vggn) =7 (7))
Parameter: Vps =Vgs, Ip =1 mA
(spread)

5
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On-state resistance Rps(on) =f (7))
Parameter: In =38 A, Vgs=10V

(spread)
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Drain current Ip =7 (7¢)
Parameter: Vgs =10V, T; = 150 °C
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BSM 214 A

o

Visrpss (Tj)= b x Vigg)pss (25 °C)
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Forward characteristics of reverse diode
Iy =7 (Vsp)

Parameter: 7, t, =80 ps

(spread)
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Typ. capacitances C=f (Vpg))
Parameter: Vg5 =0, f=1MHz
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BSM 214 A

Transient thermal impedance Z;,,c =7 (f)
Parameter: D=1, /T
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Typ. gate charge Vs =f (Qgate)
Parameter: Ip s = 185 A
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® Power module

® Half-bridge

® N channel

® Enhancement mode

@® Package with insulated metal base plate
@ Circuit diagram: Fig. 2a")

Type Ordering code
BSM 224 A C67076-S1101-A2

Maximum Ratings

BSM 224 A

Parameter Symbol | Values Unit
Drain-source voltage Vs 200 \
Drain-gate voltage, Rgs = 20 kQ Vber 200

Gate-source voltage Ves + 20

Continuous drain current, To = 25 °C Ip 81 A
Pulsed drain current, To = 25 °C Ip puis 250

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case Rin sc = 0.31

Case - neat sink Fih CH = U.07

Isolation test voltage?), t = 1 min. Vv, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.

2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,

IEC 146, para 492.1.
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BSM 224 A

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ' typ. \ max.

Static characteristics
Drain-source breakdown voitage Visr)pss \%
Ves =0, I =0.25 mA 200 | - -
Gate threshold voltage Vs

Vos = Vps, Ip =1 mA 21 3.0 4.0
Zero gate voltage drain current Ipss uA
Vps =200V, Vg5 =0

;=25°C - 50 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Ves =20V, Vps =0 - 10 100
Drain-source on-state resistance Robs(on) Q
Ves =10V, I, =50 A - 0.023| 0.03

Dynamic characteristics

Forward transconductance Oss S
Vbs = 2 xIp X Rps(onymaxs Io = 50 A 40 58 | -
Input capacitance Ciss nF
Vos =0, Vps =25V, f=1 MHz - 7 9
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 25 4
Reverse transfer capacitance Crss
Ves =0, Vos =25V, f=1 MHz - 08 |15
Turn-on time t,,, (t,, = tyon) + t) taon) - 55 - ns
Vee =100V, Vs =10V, I =52 A, Rgs = 3.3 Q t _ 110 | -
Turn-off time t,q, (tor = taom + 1) taotty - 220 | -
Vee =100V, Vgs =10V, I =52 A, Rgs = 3.3 Q t — 35 _

f
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BSM 224 A

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ’ typ. ‘ max.

Reverse diode

Continuous reverse drain current I A

Tc=25°C - - 81

Pulsed reverse drain current Ism

Tc=25°C - - 250

Diode forward on-voltage Vsp \

Ir =162 A, Vgs =0 - 125 | 1.6

Reverse recovery time t, ns

I = Ig, dig/dt =100 A/ps, V=100 V - 320 | -

Reverse recovery charge Q. uC

Ir = Ig, dig/dt =100 A/ps, Vg =100V - 4.3 -
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BSM 224 A

Characteristics at 7;= 25 °C, unless otherwise specified

Power dissipation P, = f (T¢)
Parameter: T; = 150 °C

W
Ptof 400 1
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Safe operating area I = f(Vjg)
Parameter: single pulse, 7c = 25 °C,

T,=150°C
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Typ. output characteristics Ip = £ (Vpg)
Parameter: ¢, = 80 ps
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Typ. transfer characteristic
Ip =f(Vgs)
Parameter: t, =80 ps, Vps =25V

60

50

40

30

I

I

I

. I
I
|
|

10

0 2 [ 6 8 VvV 10

—= Vs

257




BSM 224 A

010 | 1 ]
V=5V 55V 6V | 65V TV
Q S
RDS(on)
0,05 // /
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— I
Gate threshold voltage Vgsh) = f (Tj)
Parameter: Vps =Vgs, Ip=1 mA
(spread)
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Typ. on-state resistance Rpson) =1 (In)

Parameter: Vgs
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On-state resistance Rpg(on) =7 (7))
Parameter: Ip =50 A, Vgs =10V
(spread)
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Drain current Ip =f (T¢)
Parameter: Vgg = 10V, Tj= 150 °C
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BSM 224 A

Vigripss (Tj) = b x V(grpss (25 °C) Typ. capacitances C =7 (Vpg)
Parameter: Vgs =0, f=1MHz
(spread)
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Forward characteristic of reverse diode I; = f (Vgp)
Parameter: Tj, t, = 80 ps
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BSM 224 A

Transient thermal impedance Zy,,,c = f (t)
Parameter: D=t, /T
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Typ. gate charge Vg =7 (QGate)
Parameter: Ip pys =121 A
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SIMOPAC® MOSFET Module BSM 244 F

Vos =400V
I =2x45A
Rosom = 0.1 Q

@® Power module
@® Half-bridge
@ FREDFET

@® N channel
o
o
[ J

Enhancement mode
Package with insulated metal base plate
Circuit diagram: Fig. 2a’)

Type Ordering code
BSM 244 F C67076-A1155-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 400 \'
Drain-gate voltage, Rgs = 20 kQ 7 400

Gate-source voltage Vas + 20

Continuous drain current, To = 25 °C Iy 45 A
Pulsed drain current, To = 25 °C Ip puis 180

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case Ry e = 0.31

Case - heat sink R cn = 0.07

Isolation test voltage?), t = 1 min. v, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
?) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 244 F

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min;[ typ. ‘ max.

Static characteristics

Drain-source breakdown voltage Vigr)pss Vv

Ves =0, Ip = 0.25 mA 400 | - -

Gate threshold voltage Vasith)

Ves = Vbs, Ip = 1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss LA

Vps =400V, Vgs=0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Vas =20V, Vps =0 - 10 100

Drain-source on-state resistance Rbs(on) Q

Ves =10V, [, =28 A - 0.09 | 01

Dynamic characteristics

Forward transconductance s S
Vbs = 2 XIp X Rosiommax., Io =28 A - 26 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1MHz - 18 24
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1.3 1.9
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1MHz - 0.48 | 0.7
Turn-on time t,,, (ton = tyon + t) taeon) - 60 - ns
Ve =200V, Vgs =10V, [, =28 A, Rgs = 3.3 Q t _ 30 _

r
Turn-off time t, (t = tyom + &) tacof) - 130 | -
Ve =200V, Veg =10V, [ =28 A, Rgs = 3.3 Q 1 _ 40 _
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BSM 244 F

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. } typ. max.

Fast-recovery reverse diode

Continuous reverse drain current Ig A

Tc=25°C - - 45

Pulsed reverse drain current Iy

Tc=25°C - - 180

Diode forward on-voltage Vsp \

Ir =90 A, Vgs=0 - 1.2 1.6

Reverse recovery time t. ns

I = I, dig/dt = 100 A/us, Vg =100 V - 200 | -

Reverse recovery charge Qi uC

Ig = Ig, dig/dt = 100 A/us, Vg =100 V - 1.5 -
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BSM 244F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation Py = f (7T¢) Typ. output characteristics Ip =7 (Vps)
Parameter: T;= 150 °C Parameter: t, = 80 us
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Safe operating area Ip = f(Vpg) Typ. transfer characteristic
Parameter: single pulse, 7¢c = 25 °C, Ip=f(Vgs) )
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BSM 244 F

Typ. on-state resistance Rpgo,) =7 (Ip) On-state resistance Rpg(on) =7 (T;)
Parameter: Vg Parameter: Ip =28 A, Vgs =10V
(spread)
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Gate threshold voltage Vg =7 (7)) Drain current Ip =7 (7¢)
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BSM 244F
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Typ. reverse recovery charge Q. =7 (7))
Parameter: dig/dt =100 A/ps, I =45 A
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Typ. capacitances C =1 (Vpg)
Parameter: Vgs =0, f=1MHz
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BSM 244F

Transient thermal impedance Z;;, c = 7 (¢)
Parameter: D=1, /T
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SIMOPAC® MOSFET Module BSM 254 F

Vos =500V
I =2x35A
RDS(on) =017 Q

® Power module
@ Half-bridge
® FREDFET

® N channel
o
[ ]
[ ]

Enhancement mode
Package with insulated metal base plate
Circuit diagram: Fig. 2a ")

Type Ordering code
BSM 254 F C67076-A1150-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 500 \"
Drain-gate voltage, Rgs = 20 kQ Voar 500

Gate-source voltage Vas + 20

Continuous drain current, 7o = 25 °C Iy 35 A
Pulsed drain current, To = 25 °C Ip puis 140

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, To = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case R Jc =0.31

Case - heat sink Rin cH =< 0.07

Isolation test voltage?), t = 1 min. V, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 254 F

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ’ typ. Lmax.

Static characteristics

Drain-source breakdown voltage Visryoss \Y

Ves =0, I = 0.25 mA 500 | - -

Gate threshold voltage Vasin)

VGS e VDS! ID =1 mA 21 30 40

Zero gate voltage drain current Ipss HA

Vps =500V, Vgs=0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Igss nA

Ves =20V, Vs =0 - 10 100

Drain-source on-state resistance Roson) Q

Ves =10V, [, =22 A - 0.14 | 0.17

Dynamic characteristics

Forward transconductance Oss S
Vs = 2 xIp X Rpsonymaxs Ip = 22 A 13 20 -
Input capacitance Ciss nF
Ves =0, Vps =25V, f=1 MHz - 18 24
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 1.3 1.9
Reverse transfer capacitance Cies
Ves =0, Vps =25V, f=1 MHz - 0.48 | 0.7
Turn-on time t,,, (ton = tyon) + 1) taion) - 40 - ns
Vee =250V, Vgs =10V, [; =22 A, Rgs =3.3 Q ¢ _ 30 B
Turn-off time toy, (torr = taom + 1) tacomn - 70 -
Vee =250V, Vgs =10V, [p =22 A, Rgs =3.3 Q ¢ 55

: - -
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BSM 254 F

Electrical Characteristics (continued)

at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ‘ typ. rmax.
Fast-recovery reverse diode
Continuous reverse drain current I A
Tc=25°C - - 35
Pulsed reverse drain current Iy
To=25°C - - 140
Diode forward on-voltage Vsp \Y
Ir=70A, Vgs=0 - 1.2 1.6
Reverse recovery time t. ns
Ir = I, dig/dt = 100 A/us, Vg =100 V
T,=25°C - 200 | 280
T,=150°C - 350 | 500
Reverse recovery charge Q,, uC
Ir = Ig, dig/dt = 100 A/us, Vg =100 V
T,=25°C - 1.5 25
T,=150°C - 8.5 12
Repetitive peak reverse current Iggrm A
Iz = Ig, dig/dt = 100 A/us, Vg =100 V
T,=25°C - 12 -
T,=150°C - 28 -
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BSM 254 F

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation P, = f(T¢)
parameter: T; = 150 °C
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Safe operating area Ip = f(Vpg)
parameter: single pulse,
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Typ. output characteristics Ip = f(Vpg)
parameter: t, = 80 us
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Typical transfer characteristic Ip = f(Vgg)
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BSM 254 F

Drain current Ip = f(T¢)
parameter: Vgs =10V, T; =150 °C
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Drain-source on-state resistance
RDSton) = f(TJ)
parameter: Ip = 22 A, Vgs =10V, (spread)
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Veross (T)) = b X V(grjpss (25 °C)
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Typ. capacitances C = f (Vpg)
parameter: Vgs = 0, f = 1 MHz (spread)
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BSM 254 F

Forward characteristics of fast-recovery
reverse diode I = f(Vgp)

Typ. reverse recovery charge Q, = f (T}
parameter: di/dt =100 A/us, Ir = 35 A

parameter: T, t, = 80 us, (spread) Vg =100 V
10° — T 1
A = Ke
5 1 =
] | ! a, —t
Ie -1 — 8
-t T H —
I : |
102 25°Ctyp //%/{// 7
£150°C typ. F A7 2 — 7
S D 45 5/ 47— — I 6
5 . I 7(; 3 L)
i 7 < 25°0(98 %) 5
i / 150°C(98%) e/
| (I — . /
1 j J ! /|
10 HH- 3 L
i SRS A
e e 2
M
Lo 1
il
0
10 L1 Ll L 0 o
0 1 2 Vv 3 0 50 100 C
—_— - VSD — T
Transient thermal impedance Zy,,c = f (f)
parameter: D = t,/T
10 = i
=
w
Zingc Lt
10" LA
5
- il
I L D= i[H
0
102 Zaf'li 0:3 i il
01 5 Iy o
S - ; 0,05 A “HH
' 0,02 I[11 i
1 0,01]] | =tk
0
e Ll L

“10° 510 513 512 5107

Siemens Aktiengesellschaft

510° 510 s 102

-t

273

150




BSM 254 F

Typ. gate charge Vgs = f(Qgate)
parameter: Ip pys = 52.5 A
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v
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SIMOPAC® MOSFET Module BSM 284 F

V,s =800V
I =2x20A
Roson = 0.48 Q

Power module

Half-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 2a')

Type Ordering code
BSM 284 F C67076-A1152-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vos 800 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 800

Gate-source voltage Ves + 20

Continuous drain current, T, = 25 °C Iy 20 A
Pulsed drain current, T = 25 °C Ip puis 80

Operating and storage T; °C
temperature range Toig -55...+150

Total power dissipation, To = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case Rin s = 0.31

Case - heat sink Rin cn =0.07

Isolation test voltage?), t = 1 min. V; 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
|EC 146, para 492.1.
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BSM 284 F

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. l typ. l max.

Static characteristics

Drain-source breakdown voltage Visr)pss Vv

Ves =0, Ip = 0.25 mA 800 | - -

Gate threshold voltage Vastn)

Vas = Vps, Ip =1 mA 21 3.0 4.0

Zero gate voltage drain current Ipss uA

Vps =800V, Vgs=0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Ves =20V, Vps=0 - 10 100

Drain-source on-state resistance Roson) Q

Vas =10V, I, =13 A - 0.36 | 0.48

Dynamic characteristics

Forward transconductance Jis S
Vos = 2 X Ip X Rpsonymax, Io = 13 A 10 18 -

Input capacitance Ciss nF
Vos =0, Vps =25V, f=1MHz - 15 20
Output capacitance Coss

Vos =0, Vpg =25V, f=1 MHz - 0.7 1.5
Reverse transfer capacitance Crss

Vos =0, Vps =25V, f=1 MHz - 0.3 1
Turn-on time f,,, (ton = tyon) + 1) taon) - 50 - ns
Vee =400V, Vgs=10V, [; =13 A, Rgs = 3.3 Q ¢ _ 30 _
Turn-off time o, (for = taom + b taorn - 130 | -

Voe =400V, Vg =10V, [ =13 A, Rgs =3.3 Q t _ 35 _
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BSM 284 F

Electrical Characteristics (continued)
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. II typ. ! max.

Fast recovery reverse diode

Continuous reverse drain current I A

Tc=25°C - - 20

Pulsed reverse drain current Igy

Tc=25°C - - 80

Diode forward on-voltage Vsp V

Ir=40A, Vgs=0 - 1.2 1.6

Reverse recovery time t, ns

I = I, dig/dt = 100 A/us, Vg =100 V

T,=150 °C - 300 | -

Reverse recovery charge Q. uC

I = I, dig/dt = 100 A/us, Vg =100 V

T,= 25°C - 2 -

T, =150 °C - 6 -
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BSM 284 F

Characteristics at 7, = 25 °C, unless otherwise specified
Typ. output characteristics Ip = f (Vps)

Power dissipation P, =7 (7¢)
Parameter: Tj= 150 °C
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Parameter: t, = 80 ps
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BSM 284 F

Typ. on-state resistance Rpg(on) = (Ip) On-state resistance Rpgs(on) =7 (7))
Parameter: Vgg Parameter: Ip =13 A, Vgs =10V
(spread)
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Gate threshold voltage Vggh) = (7)) Drain current I, =7 (7¢)
Parameter: Vgg =Vps, Ip =1 mA Parameter: Vgs =10V, Tj = 150 °C
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BSM 284 F

Typ. capacitances C =1 (Vps)
Parameter: Vgs =0, f=1MHz

T

Vierpss (T)) = b x V(grjpss (25 °C)
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Forward characteristics of fast-recovery

reverse diode I = f(Vgp)
Parameter: T, t, = 80 us, (spread)

Typ. reverse recovery charge Q,, =f (7))

Parameter: dir/dt=100 A/ps, [ =20 A
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BSM 284 F

Transient thermal resistance Z;,,c =7 (t)
Parameter: D=t,/T
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SIMOPAC® MOSFET Module BSM 294 F

Vos =1000V
I =2x18A
Rosion = 0.63 Q

Power module

Half-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 2a’)

Type Ordering code
BSM 294 F C67076-A1151-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 1000 \
Drain-gate voltage, Rgs = 20 kQ Vogr 1000

Gate-source voltage Vas + 20

Continuous drain current, To = 25 °C Ip 18 A
Pulsed drain current, To = 25 °C Ip puis 72

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, To = 25 °C Piot 400 w
Thermal resistance K/W
Chip - case Rin uc = 0.31

Case - heat sink Rin ch = 0.07

Isolation test voltage?), t = 1 min. Vis 2500 Ve
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
|IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.

282



BSM 294 F

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. { typ. [ max.

Static characteristics

Drain-source breakdown voltage Visr)pss \

Ves =0, I = 0.25 mA 1000 | - -

Gate threshold voltage Vasith)

Ves = Wbs, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ioss HA

Vos =1000V, Vg =0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Ves =20V, Vps =0 - 10 100

Drain-source on-state resistance Roson) Q

Ves=10V, [ =11 A - 0.57 | 0.63

Dynamic characteristics

Forward transconductance Ois S
Vos = 2x1Ip X Rpsionymaxs Io = 11 A - 12 -
Input capacitance Coss nF
Ves =0, Vps =25V, f=1MHz - 18 24
Output capacitance Ciss
Ves =0, Vps =25V, f=1 MHz - 0.9 1.5
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1 MHz - 0.35 | 0.6
Turn-on time t,,, (ton = tyon) + 1) ta(on) - 40 - ns
Vee =500V, Vgs =10V, I =11 A, Rgs =3.3 Q : — 30 _
Turn-off time oy, (tor = taom + 1) tagom - 70 -
Vee =500V, Vgs =10V, Ip =11 A, Rgs = 3.3 Q t _ 55 _

f

Siemens Aktiengesellschaft 283



BSM 294 F

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. 1 typ. I max.

Fast-recovery reverse diode
Continuous reverse drain current I A
Tc=25°C - - 18
Pulsed reverse drain current Iy

Tc=25°C - - 72
Diode forward on-voltage Vsp Vv
Ir=36 A, Vgs=0 - 1.2 1.6
Reverse recovery time t, ns
I = Ig, dig/dt = 100 A/ps, Vg = 100 V

;=25°C - 220 | 300

T, =150 - 350 | 500
Reverse recovery charge Q. uc
Ie = Ig, die/dt = 100 A/us, Vg =100 V
T,=25°C - 1.5 25
T;=150°C - 8.5 13
Repetitive peak reverse current Igam A
Ie = Ig, dig/dt =100 A/us, Vg =100 V
T,=25°C - 12 -
T,=150°C - 30 -
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BSM 294 F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation Py = (7¢) Typ. output characteristics I, = 7( Vyg)

Parameter: T; = 150 °C Parameter: ¢, = 80 us
600 50
w
Prot A
500 Iy Vgs=20V
40 ; 10V
/ 8V
400 / v
N e
30 =
\\
300 N
\\ 2
200 \\ 6V
N,
N 10
100
\\ / 5V
0 0 LV
0 50 100 °C 150 0 10 20 \% 30
Safe operating area Iy = f( Vpg) Typ. transfer characteristic I, = £( V)
Parameter: single pulse, Parameter: t, = 80 ps, Vps = 25 V
T.=25°C, T;= 150 °C
102 e 30
A =, £,=10ps 11 A \ [ |
5 Vi : |
,\\é‘ A 100us I I
I __\Qo\/ ) I
1‘2%%« \\ ‘\ N I
10 1ms 20 l
b Dc AY
5 N
Y ~\‘ I
N N
N 10ms /
\ -
100 h J 10 /
! N.100ms /
S
I /
f " /
il | /
107" 0
10' 5 10 s 107 sv10° 0 2 4 6 Vv 8

VG S
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BSM 294 F

Drain current I, = £ (7c) Vigrpss (T;) = b X Vigrioss (25 °C)
Parameter: Vg = 10 V, T =150 °C

2 /'

0,9
0 20 40 60 80 100 120 °C 160 Z60-40-20 0 20 40 60 80 100 120 °C 160

— T — T

£( Vps)

Drain-source on-state resistance Typ. capacitances C
, f=1MHz

Ros (on = F(T}) Parameter: Vgs = 0
Parameter: Ip = 11 A; Vg5 = 10V
(spread)

14 107,

Q
12 / °
Roston) 4vs ¢ !
/’ / w ‘Z‘ E‘SS_

1,0

i

0,8 P2 5

\
\
%

0,6

LA

04

0,2

f i
I
L \
0 20 4 60 80 100 120 °C 160 0 10 20 30 V40

TJ —= Y

I DS
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BSM 294 F

Forward characteristics of fast-recovery Typ. reverse recovery charge Q, = (7))
reverse diode I = f(Vgp) Parameter: dig/dt = 100 A/us, [ = 18 A,
Parameter: T, t, = 80 us (spread) Ve =100V
103 14 ‘
e
12 —— /
I Q. , |
T 10 /
10 /
; ‘ 6 /
> 25°C(98 %)
> 15000(98%) 6 /
L | 4
: | {
————= ¢ -
| J‘“\j 2 —t
il N
N N 0 ]
2 v 3 0 50 100 c 150

Transient thermal impedance Z,,,c = f(t)
Parameter: D = t,/T

10° m
1
£ i
W i
Zinsc il
10" Il 7=='
5
L 1] D=
1072 K gg
0.1
5 0,05
0,02
AN T 1T 0,01
0
v | |
10° 510 5107 512 517 51° 51 s 102
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BSM 294 F

Typ. gate charge Vg5 = 7(Qgaro)
Parameter: Ip,,s = 30 A

15
- |

v ‘

Vos — Vos =200V //
800 V //
10 o
| |
/, /7
Py
5 r
0
0 100 200 300 400 500 nC 600
- aGute
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IGBT Module BSM 300 GA 100D
Preliminary Data

Vee = 1000 V
I, =300A

® Power module

@® Single switch

® Including fast free-wheel diodes

@ Package with insulated metal base plate
@ Circuit diagram: Fig. 4a')

| I
Type Ordering code
BSM 300GA 100D C67076-A2000-A2
Maximum Ratings
Parameter Symbol | Values Unit
Collector-emitter voltage Vee 1000 \%
Collector-gate voltage, Rgg = 20 kQ Vear 1000
Gate-emitter voltage Ve + 20
Continuous collector current, To = 80 °C I 300 A
Pulsed collector current, 7o = 80 °C I¢ puis 600
Operating and storage T; °C
temperature range Tetg -55..+150
Max. power dissipation, 7o = 25 °C Piot 2500 w
Thermal resistance K/W
chip - case Rinsc =0.05
case - heat sink RincH = 0.038
Isolation test voltage?), t = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines
2) Isolation test voltage between collector and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 300GA 100D

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. ( typ.

Unit

Static characteristics

Collector-emitter breakdown voltage
Voe =0, I = 5.6 mA

V(BR)CES

1000| -

Gate threshold voltage
Vee = Ve, Ic = 20 mA

vGE(lh)

45 |55

Collector-emitter saturation voltage
Vee =15V, I =300 A

T,=25°C

T, =150 °C

VCE(sat)

Zero gate voltage collector current
Vee = 1000 V, Ve =0

T,=25°C

T,=125°C

ICES

5500

LA

Gate-emitter leakage current
Vee =20V, Ve =0

IGES

100

nA

AC characteristics

Forward transconductance
Ve =20V, I =300 A

132 | -

Input capacitance
Vee =25V, Vge =0, f=1 MHz

Ciss

- 44000

Output capacitance, Vgs =0
Ve =25V, Ve =0, f=1 MHz

COSS

- 3400

Reverse transfer capacitance
Ve =25V, Vge =0, f=1 MHz

Crss

- 1400

pF
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BSM 300GA 100D

Switching Characteristics
at T,=125°C

Parameter Symbol | Values Unit

min. ’typ. [ max.

Resistive load

Turn-on delay time taon) ns
Vee =600V, Vge =15V, I =300 A

Rgony = 3.3 Q, Ryomn = 3.3 Q - 500 | -

Rise time t,

Vee =600V, Vge =15V, I =300 A

Rg(on) = 3.3 Q, Rg(off) =33Q - 700 -
Turn-off delay time tacofty

Vee =600V, Vge =15V, I =300 A

Rgon = 3.3 Q, Ryorm = 3.3 Q - 550 | -

Fall time t

VCC = 600 V, VGE =15 V, IC =300 A

Rgion) = 3.3 Q, Ryom = 3.3 Q - 700 | -
Inductive load

Turn-off delay time tacotn ns
Vee =600V, Vge =15V, I =300 A

Rgom = 3.3 Q Ryom = 3.3 Q - 550 | -

Fall time t

Voce =600V, Vge =15V, I =300 A

Rgon) = 3.3 Q, Ry(or = 3.3 Q - 250 | -
Turn-off 108s (Eyy = Eog 1 + Eogt 2) Eoft 1 - 24 - mWs
Vee =600V, Vge =15V, I =300 A Eqii 2 - 14 -

Rgiony = 3.3 Q, Ry(ory = 3.3 Q
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BSM 300 GA 100D

Electrical Characteristics (continued)

at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. l typ. ’ max.
Free-wheel diode
Diode forward voltage Ve \'
Ir =300 A, Vge =0
T,=25°C - 1.9 -
T,=125°C - 1.7 -
Reverse recovery time t. us
Ir =300 A, Vg =600V
Ve = 0, dig/dt = -800 A/us
T,=125°C - 0.5 -
Reverse recovery charge Q. nC
Ir =300 A, Vg =600V
Vee = 0, dig/dt = -800 A/us
T,=25°C - 12 -
;=125°C - 54 -
Soft factor S -
I =300 A, V; =600V
Vee = 0V, dig/dt = -800 A/us
;=125°C - 1 -
Thermal resistance Rinic - - 0.18 | K/IW
Chip -~ case
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BSM 300GA 100D

Characteristics at T, = 25 °C, unless otherwise specified.

Total power dissipation Py, = f(T¢) Typ. output characteristics Ic = f(VE)
parameter: T, =150 °C parameter: t, = 80 us
3000 800
I I
¥ 720 | Vee=_ L”'V
N I 20V v
tot 18V 12V
640 1
[ v 11v
2000 N . 560 / T
T . 480
400 — 10V
320 —
1000 1
240 — v
- 160
80 8V
0 0 L’]V_
0 20 40 60 80 100 120 °C 160 0 10 vV 20
=T P
T T e
Safe operating area Ic = f(Vcg) Typ. transfer characteristics Ic = f(Vgg)
parameter: single pulse, T¢ = 25 °C, parameter: t, = 80 us, Vcg =20 V
T, =150 °C
3
12 :L — =T 800
s [— N LSps
— \ - 4
1( I ,’é \ A . IE A
L& N \
~f \ N \ ] 600 S —
2 NI N w
10° B \ Nt 100us 1
\
5 \
A
1ms 400
Dc )
N
10" 1t/ T
= | & 1o /
5 [ BT 200
_— 7 100ms 11
L ty
|
10° ' ob—1 |
10° 5 10 5 102 5103 v 104 0 10 vV 20

= Ve
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BSM 300GA 100D

Typ. on-state characteristics Vcgsar) = f(Vge) Collector current I = f(T¢)
parameter: I¢, T; parameter: Vge =15V, ;=150 °C
12 400
HRERRRREREER
T I i T T T T 1 [ A
Veeisan 150A 300A 600A —T; =25°C c
10 +
Il 11| —=7 =150°C
! | | ! 300
8 il l.
U | \ \
I : N \
6 | | NG 200
| <L
T~
N
A \\h\ \
& —_—
RS — 100
-y — =
2
0 0 S
5 10 5 v 20 0 20 40 60 80 100 120 140°C160
—_— -
Vee

Typ. capacitances C = f(Vcg)
parameter: Vge =0, f=1 MHz

102
nF
5 Giss T

—_— -
3
T |
|

I
[

p— C —
~ os
\‘\
T CFSS
100
)
107"
0 10 20 30 V40

— Ve
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BSM 300GA 100D

Transient thermal impedance Zy,,c = f(t,)
parameter: D =1t,/T

107 5 :
T 14
LY H
Zin it v i — T
=
107 pEue.
f
et i
5 1 i { [
M- D= .
= 05
10-3 LT 2 8% , tot
0.05 p f,
5 0.02 D=— P
r ] 0.01 T
0
10-% Lo 1l

0> 5 10% 5103 5102 5 10 5 100 s 10

- f

Reverse biased safe operating area I¢ s = f(Vce)
parameter: T; = 125 °C, Vgg =15V, Rg(o1) = 5
L (parasitic inductance, module) < 80 nH

s

Itpuls 2

Ic

T
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SIMOPAC® MOSFET Module BSM 651 F

Vos =500V
IS =6x9A
Roseny = 0.7 Q

Power module

3-phase full-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 651 F C67076-A1500-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vs 500 \
Drain-gate voltage, Rgs = 20 kQ Vbar 500

Gate-source voltage Vas + 20

Continuous drain current, T = 25 °C Ip 9 A
Pulsed drain current, 7o = 25 °C I puis 36

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, To = 25 °C Piot 125 w
Thermal resistance K/W
Chip - case Rih uc =1

Case - heat sink Ry cH =0.07

Isolation test voltage?), t = 1 min. v, 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN |[EC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 651 F

Electrical Characteristics
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. 1 typ. | max.

Static characteristics

Drain-source breakdown voltage Visryoss \

Ves =0, Ip = 0.25 mA 500 | - -

Gate threshold voltage Vasn)

Vos = Vos, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss HA

Vps =500V, Vg =0

T,=25°C - 20 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Vas =20V, Vpg =0 - 10 100

Drain-source on-state resistance Ros(on) Q

Ves =10V, I, =6.5A - 0.6 0.7

Dynamic characteristics

Forward transconductance Oss S
Vbs = 2 xIp X Rpsonymaxs Io = 6.5 A 2.7 6 -
Input capacitance Ciss pF
Ves =0, Vos =25V, f=1MHz - 3900 | 4900
Output capacitance Coss
Vos =0, Vps =25V, f=1MHz - 250 | 400
Reverse transfer capacitance Cirss
Ves =0, Vps =25V, f=1MHz - 100 | 170
Turn-on time t,,, (t;n = tyon + 1) t4(on) - 60 90 ns
Vee =250V, Vgs =10V, [p =65 A, Rgs =3.3Q t _ 90 140
Turn-off time t,4, (toy = tyom + 1) tacor - 330 | 430

= = =6.5A, Rgs=33Q
Vee =250V, Vgs =10V, I =6 Gs 3 t _ 110 | 140
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BSM 651 F

Electrical Characteristics (continued)
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. } typ. } max.

Fast-recovery reverse diode

Continuous reverse drain current I A

Tc=25°C - - 9

Pulsed reverse drain current Iy

Tc=25°C - - 36

Diode forward on-voltage Vsp \

I =18 A, Vgs=0 - 15 1.9

Reverse recovery time t, ns

Ir = Ig, dig/dt = 100 A/us, Vg =100 V - 250 | -

Reverse recovery charge Q. uc

Iz = Ig, dig/dt =100 A/ps, Vg =100 V - 1.2 -
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BSM 651F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = 7 (7;)
Parameter: T; = 150 °C

. 1T T

60

40

20

0 20 40 60 80 100 120 °C 160

Safe operating area Ip = 7(Vps)
Parameter: single pulse, 7¢c = 25 °C,
7,=150°C

~

np S
S

10°
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Typ. output characteristics Ip = f (Vpg)
Parameter: t, =80 ps

20! %1 125W oy T T
ALl \\ 2010V 75V ,76\3;{
1,
S EEER iy sdan
[ /g
v MO
\ /);7// .
12— / / 6\\/«1
0 —— Bl |
NN/ 4 _\F\; il
6l ] \L\\L[
W il
/ ; 45V |

~
|
-

i + LV

0 -
0 2 4 6 8 10 12 14 16 1820 V 24

= Vps

Typ. transfer characteristic
Ip=7(Vgss)
Parameter: t, =80 ps, Vpg =25V

A
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/

ﬁ

‘. |
- |
6. 1 |
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SEERY NN
H ms
L |

= Ves
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BSM 651F

Typ. on-state resistance Rps(on) = (Ip) On-state resistance Rpgon) =7 (7))
Parameter: Vgg Parameter: Ip=6.5 A, Vgs =10V
(spread)
2,2 — T T 1,8
Vos= ;SV S5V [6V 6,\5V A% 0
Q
|
DS(on) I 1 Ros(on)
1.8 ‘ 7
e 14 7
' 1 12 ’I 1/
1,4 / ' /
/
1,2 1,0 o 7
A 8% /| A
v ~
1,0 A /// A 08 ,///
A
08 1 /ﬁ/ ~_ /a A //
T — 08 v
0,6 =7 = T
T BN 0,4
0k 75V —8V —9V—10V+20V
0.2 0,2
0 0
0 2 & 6 8 10 122 1% 1 A 2 -80-60-60-20 0 20 40 60 80 100120 °C 160
- — T
u J
Gate threshold voltage Vg =7 (7)) Drain current Ip =7 (7¢)
Parameter: Vps =Vgs, Ip =1 mA Parameter: Vgs =10V, T; = 150 °C
(spread)
5 10
Y s B
A
|
v ! [D \
GS(th) o,
4 == 8 \\

3 N
\ - \
~ T
~ L% N
2 ™~ A AN
< \
~
\
) \
‘ \
| |
0 1 0
~60-40-20 0 20 40 60 80 100 120 °C 160 0 20 40 60 80 100 120 °C 160
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BSM 651F

Vieripss (Tj) = b x V(grjpss (25 °C) Typ. capacitances C =f (Vps)
Parameter: Vgs =0, f=1MHz
(spread)
12 , 10 = : . —
RN ] oF E
| 5 L .
b C [rss_
11 /r/ [ 10° ’L :\J
—
/ —
f/ 5 ﬁ
/ ——
‘ ‘ L\ COSS‘
/' 10—1 L \\
10 e —C.:
4 T 5
/ | .
4 T i
|
il - T
‘ l | 1077 1
0

0.9
-60-40-20 0 20 40 60 80 100 120 °C 160

— 7

J

—= Vs

Typ. reverse recovery charge Q, = f (7) Forward characteristics of fast-recovery
Parameter: d/e/dt =100 A/ps, [r=9 A reverse diode I = f(Vgp)
VR =100V Parameter: T, t, = 80 us, (spread)
3 10° Tr
uc A H=JT=0= —
] I 1 25°Ctyp. A r
¥ ) — 150 typ L2
10' AL T~
= 25°C(98% ) =——
2 / S £150°C(98%)
/ i
74 /
/|
| / 10° / /‘
A s =4
4 |
| i il
L~ n 107 =l
- N :
A 5 it
0 107
0 50 100 °C 150 0 1 2 V3
=7 —=Vp
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BSM 651F

Transient thermal impedance Z,,,c = f (1)
Parameter: D=1t,/T

10" B % :
K
7
Zihic
10°
5 f H
i =
—T
T D=
07" T P05 :
Sl SN
5 A |
e 008 20
= 0,02 M
=] 4 A 0,01 t FH
L1171 /| 0 P
1072 211 Lo
05 5 1% 5103 5102 5107 5100 s 10’
I
Typ. gate charge Vgs =7 (Qgate)
Parameter: Ip pys =13.5 A
15— . l
os v ;
- - V=100V
10 400V ]
=
//
5 //( #
/
o/ J
ov ! l ]
0 20 40 60 80 100 nC 120

aGuYe
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SIMOPAC® MOSFET Module BSM 652 F

Vos =500V
Iy =6x17A
Roson = 0.35 Q

Power module

3-phase pull-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 652 F C67076-A1501-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vos 500 \Y
Drain-gate voltage, Rgs = 20 kQ Vogr 500

Gate-source voltage Vas +20

Continuous drain current, To = 25 °C Iy 17 A
Pulsed drain current, To = 25 °C Ip puis 68

Operating and storage T; °C
temperature range Teg -55...+150

Total power dissipation, T = 25 °C Piot 225 w
Thermal resistance K/W
Chip -case Ry yc = 0.55

Case - heat sink Ry cn =0.07

Isolation test voltage?), t = 1 min. Vi 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

') See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 652 F

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min.i typ. T max.

Static characteristics

Drain-source breakdown voltage Visr)pss Vv

Ves =0, Ip =0.25 mA 500 | - -

Gate threshold voltage Vasiin

Ves = Vps, Ip =1 mA 21 3.0 4.0

Zero gate voltage drain current Ipss pA

Vps =500V, Vgs =0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Isss nA

Vas =20V, Vps =0 - 10 100

Drain-source on-state resistance Rosion) Q

Ves=10V, I, =10 A - 0.29 | 0.35

Dynamic characteristics

Forward transconductance s S
Vs = 2 X Ip X Rps(onmaxs Io =10 A 5 10 -
Input capacitance Ciss pF
Ves =0, Vps =25V, f=1MHz - 8 10
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 0.6 0.8
Reverse transfer capacitance Cies
Ves =0, Vps =25V, f=1MHz - 0.3 0.5
Turn-on time t,,, (ton = tyon) + 1) tacon) - 60 90 ns
Ve =250V, Vg =10V, Ip =12 A, Rgs = 3.3 Q t _ 90 140
Turn-off time f,q, (toy = taom + b tacof - 350 | 430
Vee =250V, Vg =10V, I =12 A, Rgs = 3.3 Q : _ 70 110

f
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BSM 652 F

Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ] typ. ‘ max.

Fast-recovery reverse diode

Continuous reverse drain current Is A

Tc=25°C - - 17

Pulsed reverse drain current Iy

Tc=25°C - - 68

Diode forward on-voltage Veo \"

Ir=34 A, Vgg=0 - 1.5 2

Reverse recovery time t. ns

I = Ig, dig/dt = 100 A/ps, Vg =100 V - 250 | 300

Reverse recovery charge Q. uC

Iz = Ig, dig/dt = 100 A/us, Vg =100 V - 2 -
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BSM 652F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P = (7T¢) Typ. output characteristics Ip =7 (Vps)
Parameter: T;= 150 °C Parameter: ¢, = 80 pus
240 40 ——
\ P 225w | ‘ l
" \ \ Vs =20V
Rot I, A [+ 10V 8V — 75V
' 200 \ / / / g
180 T 30 A v —
rd
0 /‘{/ 5%
YA/ &4 6,5V
” W% |
120 \ 2 / 0/ - 6V —|
100 N\ / // . |
\ 5,5V
80 / \\
60 \\ 10 // 5V—
40 N\ 7 |
LSV
20 ,?V
0 0 by
0 20 40 60 80 100 120 °C 160 0 2 & 6 8 10 122 14 16 18 V 22
— ——— Vs
Safe operating area Ip = f(Vps) Typ. transfer characteristic
Parameter: single pulse, 7c = 25 °C, Ip=f(Vgs)
7,=150°C Parameter: t, =80 ps, Vps =25V
107 = e T 20
= A
$§ ~
b N\
Iy @l N N Iy l
r s | N X [ 16
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N y l
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5 100ps 7T N
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BSM 652F

Typ. on-state resistance Rpg(on) = (Ip)

Parameter: Vg

Ves= | SV

55V

6V

65V {7V |15V

RDS(on)

N

\

0,5

\ A\

|

/
/V

o
o

Gate threshold voltage Vs = (T)
Parameter: Vps =Vgs, Ip =1 mA

(spread)

e

GS(th)

[

]

0
-60-40-20 0 20 40 60 80 100 120 °C 160
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RDS(on) '

307

0
-80-60-40-20 0 20 40 60 80 100 120°C 160

18

On-state resistance Rps(on) =7 (7))

Parameter: Ip =10 A, Vgs =10V

(spread)
Q
0.8
/
V4
/
/
0,6 ,
4
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9%,/ //
0,4 7
e
2 d
02 -7
. //

Drain current Iy =7 (T¢)
Parameter: Vgs =10V, T; = 150 °C
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BSM 652F

Vigrpss (T)) = b X Vigr)pss (25 °C)

1.2
b
yd
11 //
1,0 r/
/ a
/V
L
09
-60-40 -20 0 20 40 60 80 100 120 °C 160
— -
Typ. reverse recovery charge Q,, = (7))
Parameter: d/g/dt=100 A/ps, [ =17 A
Vg=100V
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v
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Typ. capacitances C=f (Vpg)
Parameter: Vgs =0, f=1MHz
(spread)
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Forward characteristics of fast-recovery
reverse diode I = f(Vgp)
Parameter: T, t, = 80 us, (spread)

10° =y bt
§ El=
I [ 25°Ctyp
F C150°C typ AL
A8
10 ’/ T
5 L= 25°C(98%)
T 150°C (98%)
J/in} |
i
5 I
T
I
1]
107" l,
s Y
1T t
|
107
0 1 2 V3

—V

SD



BSM 652F

Transient thermal impedance Z,;c = f (¢t)
Parameter: D = /T
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—
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Typ. gate charge Vgs = (Qgate)
Parameter: Ip pys = 25 A
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l»OOV\/<

. =

=N
N

- aGnte
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SIMOPAC® MOSFET Module BSM 681 F

Vos =800V
b =6x53A
RDS(on) = 1.9 Q

Power module

3-phase full-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 681 F C67076-A1504-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 800 \%
Drain-gate voltage, Rgs = 20 kQ Vbar 800

Gate-source voltage Vss + 20

Continuous drain current, T, = 25 °C Iy 5.3 A
Pulsed drain current, To = 25 °C I puis 21

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T = 25 °C Piot 125 w
Thermal resistance K/W
Chip - case Rin uc =1

Case - heat sink Rin ch = 0.07

Isolation test voltage?), t = 1 min. Vi 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
2) |solation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
IEC 146, para 492.1.
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BSM 681 F

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. 1 typ. ‘ max.

Static characteristics
Drain-source breakdown voltage Visripss \
Ves =0, Ip =0.25 mA 800 | - -
Gate threshold voltage Vasiin

Ves = Vs, Ip = 1 mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss pA
Vps =800V, Vgs=0

,=25°C - 20 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Ves =20V, Vps =0 - 10 100
Drain-source on-state resistance Roson) Q
Ves=10V, [ =35A - 1.4 1.9

Dynamic characteristics

Forward transconductance Ois S
Vos = 2 X Ip X Rps(onymax., Io = 3.5 A 2 5 -

Input capacitance Ciss pF
Ves =0, Vpg =25V, f=1 MHz - 3900 | 5000
Output capacitance Coss

Ves =0, Vpg =25V, f=1 MHz - 200 | 350
Reverse transfer capacitance Ciss

Vas =0, Vos =25V, f=1 MHz - 80 140
Turn-on time t,,, (fton = tyon) + t) ta(on) - 60 90 ns
Voce =400V, Vgs =10V, [, =35 A, Rgs =3.3Q t _ 90 140
Turn-off time t,;, (f,q = tyom + 1) tiioin) - 330 | 430

Vee =400V, Vgg =10V, [, =35 A, Rgs =33 Q t _ 110 | 140
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BSM 681 F

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [ typ. l max.

Fast-recovery reverse diode

Continuous reverse drain current I A

Tc=25°C - - 5.3

Pulsed reverse drain current Iy

Tc=25°C - - 21

Diode forward on-voltage Vsp Vv

Ir=11A Vgs=0 - 1.1 1.6

Reverse recovery time t, ns

I = Ig, dig/dt = 100 A/ps, Vg =100 V - 250 | -

Reverse recovery charge Q. uC

I = Ig, dig/dt = 100 A/ps, Vg =100 V - 25 -
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BSM 681F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = f (T¢) Typ. output characteristics Ip = f (Vpg)
Parameter: T; = 150 °C Parameter: ¢, = 80 ps
%
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Safe operating area Ip = 7(Vps) Typ. transfer characteristic
Parameter: single pulse, 7c = 25 °C, Ip =f(Vgs)
7,=150°C Parameter: f, =80 ps, Vps =25V
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BSM 681F

Typ. on-state resistance Rps(on) =7 (Ip)

Parameter: Vgg

Vs =5V 55V 6V
Q
RDS(un) 5
A
3 // /
L~ ~
) 1 L+ // |
—
L L
/i )i / /J /
1 —16,5V—7V-+T75V—8VTIVHI0V-20V
0 ‘
0 2 A 6 8 10 A 12
- ]D
Gate threshold voltage Vigs(ih) =7 (7))
Parameter: Vps =Vgs, Ip =1 mA
(spread)
5
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On-state resistance Rpgs(on) =7 (7))
Parameter: Ip =3.5 A, Vgs =10V
(spread)
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Drain current Ip =1 (7¢)
Parameter: Vgs =10V, Tj = 150 °C
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BSM 681F

Typ. capacitances C=f (Vpg)

Vierpss (Tj) = b x V(gr)pss (25 °C)

Parameter: Vs =0, f=1MHz
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Typ. reverse recovery charge Q,, =7 (7))
Parameter: di/dt =100 A/ps, [ =5.3 A
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Forward characteristics of fast-recovery

reverse diode I = f(Vgp)
Parameter: T}, t, = 80 us, (spread)




BSM 681F

Transient thermal impedance Z,,c = f (¢)
Parameter: D=t,/T

10°
K
w
Zinic
10°
5 "
1
1 T ; OD=5
10 T 0,
3503 p :
5 i 0’1 tot ID 0
T i 0,05 b
T T 0,02 i
T 0,01 tola F i
102 ] o1 L

10° 510 5107 51072 5 107 5 10° s 10'

S f

Typ. gate charge Vg5 = f (Qgate)
Parameter: Ip pus =9 A
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SIMOPAC® MOSFET Module BSM 682 F

Vos =800V
b =6x10A
Rosion =0.95 Q

Power module

3-phase full-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 682 F C67076-A1505-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 800 \Y
Drain-gate voltage, Rqs = 20 kQ Voer 800

Gate-source voltage Ves +20

Continuous drain current, To = 25 °C Iy 10 A
Pulsed drain current, To = 25 °C I puis 40

Operating and storage T; °C
temperature range Tstq -55...+150

Total power dissipation, To = 25 °C P, 225 W
Thermal resistance K/W
Chip - case Rin s =< 0.55

Case - heat sink Rin cn = 0.07

Isolation test voltage?), t = 1 min. "/ 2500 Voo
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50 014,
IEC 146, para 492.1.
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BSM 682 F

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. I typ. ‘ max.

Static characteristics

Drain-source breakdown voltage Visr)pss Y

VGS = 0, ID = 0.25 mA 800 - -

Gate threshold voltage Vasitn

Vos = Vps, Ip = 1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss LA

VDS = 800 V, VGS =0

T,=25°C - 50 250

T;=125°C - 300 | 1000

Gate-source leakage current Igss nA

Vas =20V, Vpg=0 - 10 100

Drain-source on-state resistance Rbs(on) Q

Ves =10V, I, =6 A - 0.7 0.95

Dynamic characteristics

Forward transconductance Ois S

Vs = 2 xIp X Rpsonymax., Io = 6 A 3.5 10 -

Input capacitance Ciss nF

Ves =0, Vpg =25V, f=1MHz - 8 10

Output capacitance Coss

Ves =0, Vps =25V, f=1MHz - 0.4 0.6

Reverse transfer capacitance Ciss

Ves=0, Vps =25V, f=1MHz - 0.15 | 0.25

Turn-on time t,, (ton = tyon) + ) ta(on) - 60 90 ns

Vec =400V, Vs =10V, Ip =6 A, Rgs = 3.3 Q ¢ _ 90 140

Turn-off time toy, (torr = tyorm + 1) tacotn - 330 | 430
=400V, Ves=10V, I =6 A, Rgs = 3.

Vee GS 0 p=6 s =33 Q t _ 110 140
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BSM 682 F

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. } typ. \ max.

Fast-recovery reverse diode

Continuous reverse drain current Is A

Tc=25°C - - 9

Pulsed reverse drain current Isy

Tc=25°C - - 36

Diode forward on-voltage Vso \Y

Ir=18 A, Vs =0 - 135 | 1.6

Reverse recovery time [ ns

I = I, dig/dt = 100 A/us, Vg =100 V - 250 | -

Reverse recovery charge Q. uC

Ie = I, dig/dt = 100 A/us, Vg =100 V - 2.5 -
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BSM 682F

Characteristics at 7;= 25 °C, unless otherwise specified

Power dissipation P = (7¢)
Parameter: Tj= 150 °C

240

w
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Permissible operating range Ip = f (Vps)
Parameter: single pulse, 7c = 25 °C,

7,=150°C
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Typ. output characteristics Ip = f (Vps)
Parameter: f, = 80 ps
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Typ. transfer characteristic

Ip =f(Vgs)

Parameter: t, = 80 ps, Vps =25V
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BSM 682F

Typ. on-state resistance Rps(on) = (Ip) On-state resistance Rpgon) =7 (7))
Parameter: Vg Parameter: Ip =6 A, Vgs =10V
(spread)
2,6
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Gate threshold voltage Vgsh) =7 (7)) Drain current Ip =f (7¢)
Parameter: Vps =Vgs, Ip =1 mA Parameter: Vgg =10V, Tj = 150 °C
(spread)
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BSM 682F

Vierpss (Tj) = b x V(ggjpss (25 °C) Typ. capacitances C = f (Vps)
Parameter: Vgs =0, f=1MHz
(spread)
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Typ. reverse recovery charge O, =7 (7)) Forward characteristics of fast-recover
Yy _ _ - y
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BSM 682F

Transient thermal impedance Z;,;c =7 (t)
Parameter: D=t¢,/T
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Typ. gate charge Vgs = f (Qgate)
Parameter: Ip pus =15 A
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SIMOPAC® MOSFET Module

BSM 691 F

Vos =1000V
I =6x48A
Roson = 2.5 Q

Power module
3-phase full-bridge
FREDFET

N channel
Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 691 F C67076-A1502-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vbs 1000 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 1000

Gate-source voltage Vas + 20

Continuous drain current, To = 25 °C Ip 4.8 A
Pulsed drain current, 7o = 25 °C Ip puis 19

Operating and storage T; °C
temperature range Tstg -55...+150

Total power dissipation, T; = 25 °C Piot 125 w
Thermal resistance K/W
Chip - case Rin uc =1

Case - heat sink Ri cH =0.07

Isolation test voltage?), t = 1 min. Vi 2500 Vae
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

) See chapter Package Outlines.

2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,

IEC 146, para 492.1.
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BSM 691 F

Electrical Characteristics
at 7, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. } typ. | max.

Static characteristics
Drain-source breakdown voltage Visr)pss \
Ves =0, [ =0.25 mA 1000 | - -
Gate threshold voltage Vasth)
VGS = VDSv ID =1 mA ’ 2.1 30 4.0
Zero gate voltage drain current Ipss pA
Vos = 1000V, Vg5 =0

;=25°C - 20 250
T,=125°C - 300 | 1000
Gate-source leakage current Igss nA
Ves =20V, Vps=0 - 10 100
Drain-source on-state resistance Ros(on) Q
Ves =10V, I =35 A - 23 25

Dynamic characteristics

Forward transconductance Ois S
Vos = 2 X Ip X Rpsonymax, I = 3.5 A 1.4 4 -

Input capacitance Ciss pF
Ves =0, Vos =25V, f=1 MHz - 3900 | 5000
Output capacitance Coss

Ves =0, Vps =25V, f=1 MHz - 180 | 300
Reverse transfer capacitance Ciss

Ves =0, Vps =25V, f=1 MHz - 70 120

Turn-on time ton, (fon = taion) + 1)
Voo =500V, Vos =10V, I, =25 A, Rgs =3.3 Q

- 60 90 ns

td(on)

t - 90 140
Turn-off time toy, (tor = taom + t) tacor) - 330 | 430
Ve =500V, Vgs =10V, [, =25 A, Rgs =33 Q ¢ — 110 | 140
f
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BSM 691 F

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. l typ. ( max.

Fast-recovery reverse diode

Continuous reverse drain current I A

To=25°C - - 4.8

Pulsed reverse drain current Iy

Tc=25°C - - 19

Diode forward on-voltage Vsp \"

Ir=96A, Vegs=0 - 135 | 1.6

Reverse recovery time t, ns

Ir = Ig, dig/dt =100 A/ps, Vg =100 V - 250 | -

Reverse recovery charge Q. uC

Ir = Ig, dig/dt = 100 A/ps, Vg =100V - 1.2 -
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BSM 691F

Characteristics at 7, = 25 °C, unless otherwise specified

Power dissipation P, = 7 (T¢) Typ. output characteristics Ip = f (Vpg)
Parameter: 7, = 150 °C Parameter: 7, = 80 us
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Safe operating area Iy = f(Vps) Typ. transfer characteristic
Parameter: single pulse, 7o = 25 °C, Ip =7 (Vgs)
7,=150°C Parameter: t, =80 ps, Vpg =25V
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BSM 691F

Typ. on-state resistance Rpg(on) = (Ip) On-state resistance Rps(on) =7 (7))
Parameter: Vgs Parameter: Ip =3.5 A, Vgs=10V
(spread)
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Gate threshold voltage Vggn) = (7)) Drain current Ip =7 (7¢)
Parameter: Vps =Vgs, Ip =1 mA Parameter: Vgs =10V, Tj = 150 °C
(spread)
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BSM 691F

Vigripss (T)) = b X V(gg)pss (25 °C)
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Typ. reverse recovery charge Q,, = (7))
Parameter: d/g/dt =100 A/ps, I[r=4.8 A
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Typ. capacitances C =7 (Vps)
Parameter: Vgs =0, f=1 MHz
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Forward characteristics of fast-recovery
reverse diode [ = f(Vgp)
Parameter: T, t, = 80 us, (spread)
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BSM 691F
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Transient thermal impedance Z,,;c =7 (t)
Parameter: D=t,/T

Gate
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SIMOPAC® MOSFET Module BSM 692 F

Vos =1000V
Ip =6x9A
Rosony = 1.25 Q

Power module

3-phase full-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Circuit diagram: Fig. 3a')

Type Ordering code
BSM 692 F C67076-A1503-A2

Maximum Ratings

Parameter Symbol | Values Unit
Drain-source voltage Vos 1000 \Y
Drain-gate voltage, Rgs = 20 kQ Vosr 1000

Gate-source voltage Vas + 20

Continuous drain current, 7o = 25 °C Iy 9 A
Pulsed drain current, To = 25 °C Ip puis 36

Operating and storage T; °C
temperature range Toiq -55...+150

Total power dissipation, 7o = 25 °C Piot 225 w
Thermal resistance K/W
Chip - case Rin yc =0.55

Case - heat sink R cH =0.07

Isolation test voltage?), t = 1 min. Vi 2500 Ve
Creepage distance, drain-source - 16 mm
Clearance, drain-source - 11

DIN humidity category, DIN 40040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) Isolation test voltage between drain and base plate referred to standard climate 23/50 in acc. with DIN 50014,
|EC 146, para 492.1.
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BSM 692 F

Electrical Characteristics
at T; = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. I typ. ‘ max.

Static characteristics

Drain-source breakdown voltage Vierypss Y

VGS = 0, ID = 0.25 mA 1000 - -

Gate threshold voltage Vasin)

Vgs = Vps, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Inss uA

VDS = 1000 V, VGS =0

T,=25°C - 50 250

T,=125°C - 300 | 1000

Gate-source leakage current Igss nA

Vas =20V, Vps=0 - 10 100

Drain-source on-state resistance Rbson) Q

Vags =10V, [, =6 A - 1.13 | 1.25

Dynamic characteristics

Forward transconductance Ois S
Vbs = 2 xIp X Rps(onymaxs In = 6 A 6 7 -
Input capacitance Ciss nF
Vogs =0, Vps =25V, f=1MHz - 8 10
Output capacitance Coss
Ves =0, Vpg =25V, f=1MHz - 0.4 0.6
Reverse transfer capacitance Ciss
Vs =0, Vps =25V, f=1MHz - 0.15 | 0.25
Turn-on time t,,, (t;n = tyon) + 1) taon) - 60 90 ns
Voo = 500V, =10V, I[p =6 A, Rsgs=33Q

cc =500V, Vs =10V, I as t - 90 | 140
Turn-off time to, (toy = taom + 1) tacotn - 330 | 430

=500V, =10V, I[p =6 A, Recs=3.3Q

Vee =5 Vas =10V, Ip = 6 A, Res = 3.3 t - 110 | 140
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BSM 692 F

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. , typ. ! max.

Fast-recovery reverse diode

Continuous reverse drain current I A

Tc=25°C - - 9

Pulsed reverse drain current Iy

Tc=25°C - - 36

Diode forward on-voltage Vsp \Y

Ir =18 A, Vgs =0 - 1.35 | 1.6

Reverse recovery time t, ns

I = Ig, dig/dt = 100 A/us, Vg =100V - 250 | -

Reverse recovery charge Q. uC

Ir = I, dig/dt = 100 A/us, Vg =100V - 1.5 -
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BSM 692F

Characteristics at 7,= 25 °C, unless otherwise specified

Power dissipation P =7 (T¢) Typ. output characteristic Ip =7 (Vpsg)
Parameter: 7; = 150 °C Parameter: t, = 80 us
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Safe operating area Ip = f(Vpg) Typ. transfer characteristic
Parameter: single pulse, 7c = 25 °C, Ip =17 (Vgs)
7;=150°C Parameter: t, =80 ps, Vpg =25V
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BSM 692F

Typ. on-state resistance Rps(,n) =7 (Ip)
Parameter: Vg
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Gate threshold voltage Vg h) = f (T;)
Parameter: Vps =Vgs, Ip =1 mA
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Ros (on) 3.2

|
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On-state resistance Rps(on) =7 (7))
Parameter: Ip =6 A, Vgs =10V
(spread)
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Drain current Ip =7 (T¢)
Parameter: Vgs =10V, T; = 150 °C
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BSM 692F

Vierjpss (Tj) = b X Vigr)pss (25 °C) Typ. capacitances C =f (Vpg)
Parameter: Vgs =0, f=1MHz
(spread)
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Typ. reverse recovery charge Q,, =71 (7)) Forward characteristics of fast-recovery
Parameter: d/g/dt =100 A/ps, [=9 A reverse diode I = f(Vgp)
V=100V Parameter: T, t, = 80 us, (spread)
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BSM 692F

Transient thermal impedance Z;,,c =7 (t)
Parameter: D=1¢,/T
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Typ. gate charge Vgs = f (Qgate)
Parameter: Ip s =13.56 A
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SIPMOS® Small-Signal Transistor BSP 17
Preliminary Data

Vos =50V SOT-223
Ip =29A

Roson) =01 Q

® N channel

® Enhancement mode
@® Avalanche-proof

G

® Package: SOT-223 ")
Type Ordering code

for version on

12-mm tape
BSP 17 Q67000-S025
Maximum Ratings
Parameter Symbol | Values Unit
Drain-source voltage Vbs 50 \Y
Gate-source voltage Vas + 20
Continuous drain current, T, = 30 °C Iy 2.9 A
Pulsed drain current, T, = 25 °C Ip puis 11.6
Avalanche current, limited by T, . Ing 29
Avalanche energy, periodic Enr 1 mJ
limited by T max)
Avalanche energy, single pulse Eps 6
In =29 A, Vpp =25V, Rgs =25 Q
L=713 uH, T,=25°C
Operating and storage T; °C
temperature range Tsig -55...+150
Max. power dissipation, T, = 25 °C Piot 1.5 w
Thermal resistance Rinun K/W
chip - ambient ?) <833
DIN humidity category, DIN 40040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines.
2) Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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BSP 17

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. ‘ typ. ! max.

Static characteristics

Drain-source breakdown voltage Vigr)pss \

Ves =0, Ip = 0.25 mA 50 - -

Gate threshold voltage Vasith

Ves = Vps, Ip =1 mA 21 3.0 4.0

Zero gate voltage drain current Ipss pA

Vbs =50V, Vgs=0

T,=25°C - 0.1 1.0

T,=125°C - 10 100

Gate-source leakage current lgss nA

Ves =20V, Vps =0 - 10 100

Drain-source on-resistance Rbs(on) Q

Vegs=10V, [ =29 A - 0.09 | 0.1

Dynamic characteristics

Forward transconductance Ois S
Vs = 2XIp X Rpgonymax: Io = 2.9 A 2.5 5.0 -

Input capacitance Ciss pF
Ves =0, Vps =25V, f=1 MHz - 450 | 600
Output capacitance Coss

Ves =0, Vps =25V, f=1 MHz - 220 | 350
Reverse transfer capacitance Ciss

Ves =0, Vps =25V, f=1 MHz - 85 150
Turn-on time t,,, (t,n = tyon) + 1) tacon) - 20 30 ns
Vee =30V, Vgs =10V, Rzs =50 Q, [, =3 A t _ 40 60
Turn-off time t.q, (fr = tyom + 1) La(ott) - 55 70

Vcc 30 V, VGS 10 V, RGS y Ip 3 tf _ 40 55
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BSP 17

Electrical Characteristics (continued)
at T, = 25 °C, unless otherwise specified.

Parameter Symbol | Values Unit
min. [ typ. l max.

Reverse Diode

Continuous reverse drain current I A

Ta=25°C - - 29

Pulsed reverse drain current Iy

Th=25°C - - 11.6

Diode forward on-voltage Vso \Y

Ir=58A, Vgs=0 - 1.0 1.2

Reverse recovery time t. ns

Ve =30V, I = I, dig/dt = 100 A/us - 40 -

Reverse recovery charge Q. uC

Ve =30V, I = I, di/dt = 100 A/us - 0.04 | -
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SIPMOS® Small-Signal Transistors BSP 88

BSS 88
Vos =240V SOT-223 TO-92
I =0.29/0.25 A (BSP 88) (BSS 88)

RDS(on) =8Q

&
@® N channel

@® Enhancement mode
@® Packages: SOT-223,

o S

TO-921) G
Type Ordering code Ordering code Ordering code

for version on for version in for version on

tape?) bulk 12-mm tape
BSP 88 - Q67000-S101 Q67000-S070
BSS 88 Q62702-S303 Q62702-S454 -
Maximum Ratings
Parameter Symbol BSP BSS Unit

88 \ 88

Drain-source voltage Vbs 240 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 240
Gate-source voltage Ves +10
Gate-source peak voltage, aperiodic Vs + 20
Continuous drain current, T, = 29 °C/25 °C | I 0.29 0.25 A
Pulsed drain current, T, = 25 °C It puis 1.16 1.0
Operating and storage T; °C
temperature range Toig -55..+150
Thermal resistance Rinsa K/W
chip -ambient (without heat sink) =125
chip - ambient?®) <83.3
Max. power dissipation, T, = 25 °C Piot 1.5 1 w
DIN humidity category, DIN 40040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

1) See chapter Package Outlines
2) E6296: on reel, 1500 pieces/reel, 2 reels/carton: (gate first)
3) Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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BSP 88

BSS 88
Electrical Characteristics
at T, = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. ’ typ. ' max.
Static characteristics
Drain-source breakdown voltage Visripss \
Ves =0, Ip = 0.25 mA 240 | - -
Gate threshold voltage Vastn)
VGS = VDS! ID =1mA 0.6 08 1.2
Zero gate voltage drain current Ipss pA
Vos =240V, Vgs=0
T,=25°C - 1 20
T,=125°C - 10 200
Vps =100V, Vs =0
T,=25°C - - 100 | nA
Gate-source leakage current Igss nA
Ves =20V, Vpg=0 - 10 100
Drain-source on-resistance Rbs(on) Q
Ves =45V, I;=029 A BSP 88 - 6 8
I, =025A BSS 88 - 4.6 8
Ves =18V, Ip =14 mA BSP 88 - 12 15
BSS 88 - 15
Dynamic characteristics
Forward transconductance Ois S
Vbs = 2XIp X Rpsionymaxs Ip = 0.29 A BSP 88 0.14 | 0.33 | -
I, =0.25A BSS 88 0.14 | 0.32 | -
Input capacitance Ciss pF
Ves =0, Vpg =25V, f=1MHz - 90 140
Output capacitance Coss
Ves =0, Vps =25V, f=1MHz - 20 30
Reverse transfer capacitance Ciss
Ves =0, Vps =25V, f=1MHz - 6 9
Turn-on time t,,, (ton = tyon) + ) tacon) - 5 8 ns
Ve =30V, Vgs =10V, Rgs =50 Q, [, = 0.28 A t _ 10 15
Turn-off time to, (tor = tyeom + t) tacof) - 30 40
Vee =30V, Vgs =10V, Rgs =50 Q, I = 0.28 A t _ o5 30

Siemens Aktiengesellschaft

342



BSP 88

BSS 88
Electrical Characteristics (continued)
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. ! typ. ' max.

Reverse diode
Continuous reverse drain current I A
Ta=25°C BSP 88 - - 0.29

BSS 88 - - 0.25
Pulsed reverse drain current Igy
Tha=25°C BSP 88 - - 1.16

BSS 88 - - 1.0
Diode forward on-voltage Vso \Y
Ir =058 A, Vgs=0 BSP 88 - 1.0 1.3
Ir=05A, V=0 BSS 88 - 0.85 | 1.3
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BSP 88
BSS 88

Characteristics at 7, = 25 °C, unless otherwise specified.

Total power dissipation P, = f(Ta)
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Typ. output characteristics Ip = f(Vpg)
parameter: t, = 80 us

BSS 88
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Typ. output characteristics Ip = f(Vps)
parameter: t, = 80 us

BSP 88
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Safe operating area Ip = f(Vpg)
parameter: D = 0.01, Tc =25 °C

BSP 88
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BSP 88
BSS 88

Safe operating area Ip = f(Vpg)
parameter: D = 0.01, T = 25 °C

BSS 88
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Typ. forward transconductance g = f(Ip)
parameter: Vpg = 2*Ip*Rpg(on)max., tp = 80 us
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Typ. transfer characteristics Ip = f(Vgg)
parameter: t, = 80 us, Vps =25V
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Typ. drain-source on-resistance
Roson) = f(Ip)
parameter: Vgg

BSP 88
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BSP 88

BSS 88
Typ. drain-source on-resistance Drain-source on-resistance
Ros(on) = f(Ip) Rps(on) = f(T)
parameter: Vgs parameter: Ip = 0.29 A, Vgs = 4.5V, (spread)
BSS 88 BSP 88
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2 Ves=2V 25V 3V Q
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Drain-source on-resistance Gate threshold voltage Vish) = f(T)
Ros(on) = f(T)) parameter: Vpg = Vgg, Ip = 1 mA, (spread)
parameter: Ip = 0.25 A, Vgs = 4.5V, (spread)
BSS 88
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BSP 88

BSS 88
Typ. capacitances C = f (Vpg) Drain current Iy = f(T,)
parameter: Vgs =0, f=1 MHz parameter: Vgs = 10 V
103 SIK00049 A SIK00050
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Forward characteristics of reverse diode Forward characteristics of reverse diode
Ir = f(Vgp) Ig = f(Vsp)
parameter: t, = 80 us, T, (spread) parameter: t, = 80 ps, T;, (spread)
BSP 88 BSS 88
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SIPMOS® Small-Signal Transistors BSP 89 BSS 87
BSS 89
Vos =240V
Iy =0.29...034 A
Roson) = 6.0 Q
® N channel
® Enhancement mode
@ Packages: SOT-223, SOT-89, TO-92")
SOT-223 SOT-89 TO-92
(BSP 89) (BSS 87)

(BSS 89)

S ]
o S
G G

Type Marking |Ordering code

for version in | for version on | for version on | for version in

bulk 12-mm-tape |tape?®) Ammopack?)
BSP 89 - Q67000-S100 | Q62702-S652 | - -
BSS 87 KA Q62702-S453 | Q62702-S506 | - -
BSS 89 - Q62702-S455 | - Q62702-S519 | Q62702-S385

') See chapter Package Outlines.
2) E6288: on reel, 1500 pieces / reel, 2 reels / carton. (Source first).
3) E6325: Ammopack, 2000 pieces / carton.
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BSP 89 BSS 87
BSS 89

Maximum Ratings

Parameter Symbol | BSP BSS BSS Unit

89 | 87 ‘ 89

Drain-source voltage Vs 240 \Y

Drain-gate voltage, Rgg = 20 kQ Voer 240

Gate-source voltage Vas +10

Gate-source peak voltage, aperiodic Vs + 20

Continuous drain current, T, = 25/23/29 °C | I, 0.34 0.29 A

Pulsed drain current, T, = 25 °C Ip puis 1.36 1.16

Operating and storage T; °C

temperature range Tstg -55...+150

Thermal resistance Rinsa K/W

chip - ambient (without heat sink) - =125

chip - ambient ") <83.3 -

Max. power dissipation, T, = 25 °C Piot 1.5 1 w

DIN humidity category, DIN 40040 - E -

IEC climatic category, DIN IEC 68-1 - 55/150/56

1) Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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BSP 89 BSS 87
BSS 89
Electrical Characteristics
at T; = 25 °C, unless otherwise specified.
Parameter Symbol | Values Unit
min. [ typ. ‘ max.
Static characteristics
Drain-source breakdown voltage Vigrpss \Y
Ves =0, I = 0.25 mA 240 | - -
Gate threshold voltage Vasih)
Vos = Vgs, Ip =1 mA 0.8 1.5 2.0
Zero gate voltage drain current Ipss uA
Vos =240V, Vgg=0
T,=25°C - 4 60
i=125°C - 8 200
Vos =60V, Vgg=0
T,=25°C - - 0.2
Gate-source leakage current Igss nA
Ves =20V, Vps =0 - 10 100
Drain-source on-resistance Ros(on) Q
Vs =10V, I =034 A BSP 89 - 5.5 6.0
I =029 A BSS 87/89 - 4.0 6.0
Ves =45V, [,=034A BSP 89 - 9 10.0
Ip =029 A BSS 87/89 - 57 10.0
Dynamic characteristics
Forward transconductance Ors S