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Problemlose Bestellung, schnelle Lieferung.

Neuer SDC-Service fiir Kunden in Deutschland.

Das Semiconductor-Distribution-Center (SDC) hat sich mit neuem
Lieferservice ganz auf Ihre Winsche eingestellt: Sie kdnnen jetzt unter der
gebUhrenfreien Rufnummer (0130) 5655 bestellen, sich beraten und tber
Innovationen informieren lassen. Die Lieferung erfolgt umgehend. Unter Fax
(089) 9221492 erreichen Sie das SDC rund um die Uhr.

Sie bestellen mit der SDC Preis- und Lagerliste, die jahrlich neu erscheint
und die Schwerpunkttypen aus dem Siemens-Halbleiter-Gesamtprogramm
mit den wichtigsten Technischen Daten sowie den jeweils gultigen Preisen
enthalt.

Die SDC Preis- und Lagerliste erhalten Sie kostenlos unter obiger Ruf- und
Fax-Nummer.

Schwerpunkttypen, die in der hier vorliegenden Druckschrift enthalten
sind, wurden mit B gekennzeichnet und sind sofort lieferbar.

Bewahrtes Vertriebsnetz fiir Kunden im Ausland.

Kunden im Ausland wenden sich bei Bestellungen an den Vertrieb Halbleiter
Ihrer jeweiligen Landesgesellschaft oder an die Vertretungen.

Straightforward ordering, prompt delivery

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 Semiconductor-Distribution-Center (SDC).

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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General Information




SIEMENS Selection Guide

SIMOPAC Modules

Type Vos Ip Rise | Priox Rpsony | Package | Page
Vv A K/W w mQ Figure

Single Switches

BSM 101 AR 50 200 <0.18 |700 3 1 17
H BSM 111 AR 100 200 <0.18 |700 8.5 1 24
BSM 121 AR 200 130 <0.18 |700 20 1 31
H BsSM 141 400 60 <0.2 625 75 1 38
BSM 151 500 48 <0.2 625 120 1 44
H BSM 151 F 500 56 <0.18 700 110 1 50
E BSM 181 800 36 <0.18 700 240 1 57
BSM 181R 800 36 <0.18 |700 240 1 57
BSM 181 F 800 34 <0.18 700 320 1 64
H BSM 191 1000 28 <0.18 700 370 1 71
H BSM 191 F 1000 28 <0.18 |700 420 1 78

Half-Bridges
BSM 204 A 50 2x200 |<0.31 |400 4.5 2/a 85
BSM 214 A 100 2x125 <0.31 400 13 2/a 92
H BSM 224 A 200 2% 81 <0.31 400 30 2/a 99
BSM 244 F 400 2x 45 <0.31 400 100 2/a 106
BSM 254 F 500 2x 35 <0.31 400 170 2/a 113
EH BSM 284 F 800 2x20 <0.31 400 480 2/a 120
B BSM 294 F 1000 2x18 <0.31 400 630 2/a 127

IGBT Modules

Type Vee ic Rinsc tot Veesay | Package | Page

v A K/W w Figure

Single Switches
H BSM 200 GA 100 D 1000 200 <0.07 1750 2.8 4 268
H BSM 200 GA 120 D 1200 200 <0.07 1750 2.8 4 276
H BSM 300 GA 100 D 1000 300 <0.05 |2500 (2.8 4 284
B BSM 300 GA 120 D 1200 300 <0.05 |2500 2.8 4 292
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SIEMENS Selection Guide

IGBT Modules (cont’d)

Type Vee Ic Ringc Pior Veeeay | Package | Page
\' A K/W w v Figure

Half-Bridges
H BSM 25 GB 100 D 1000 2x25 <0.4 300 2.8 2/c 172
H BSM25GB 120 D 1200 2x25 <04 300 2.8 2/c 180
H BSM50GB 100D 1000 2x50 <0.25 |500 2.8 2/c 204
H BSM 50 GB 120 D 1200 2x50 <0.25 |500 2.8 2/c 212
H BSM75GB 100 D 1000 2x75 <0.2 625 2.8 2/c 220
BSM 75 GB 120 D 1200 2x75 <0.2 625 2.8 2/c 228
H BSM 100 GB 100 D 1000 2x100 [<0.13 |1000 |2.8 5/b 236
H BSM 100 GB 120 D 1200 2x100 |[<0.13 |1000 |2.8 5/b 244
H BSM 150 GB 100 D 1000 2x150 |<0.1 1250 2.8 5/b 252
H BSM 150 GB 120 D 1200 2x150 |<0.1 1250 (2.8 5/b 260

3-Phase Full-Bridges

BSM 05 GD 100 D 1000 |6x5 <4 30 2.8 6 140
BSM 10 GD 100 D 1000 |6x10 |<25 |50 2.8 6 148
B BSM 15 GD 100 D 1000 |6x15 |<0.8 |150 |2.8 3 156
BSM 15 GD 120 D 1200 |6x15 |<0.8 |150 |2.8 3 164
B BSM 25 GD 100 D 1000 |6x25 |<0.4 |300 |2.8 3 188
B BSM 25 GD 120 D 1200 |6x25 |<04 |300 |28 3 196
Choppers
BSM 25 GAL 100 D 1000 |25 <04 300 |28 2/b 172
BSM 25 GAL 120 D 1200 |25 <040 |300 |28 2/b 180
BSM 50 GAL 100 D 1000 |50 <025 1500 |28 2/b 204
BSM 50 GAL 120 D 1200 |50 <025 |500 |2.8 2/b 212
BSM 75 GAL 100 D 1000 |75 <02 |625 |28 2/b 220
BSM 75 GAL 120 D 1200 |75 <020 |625 |28 2/b 208
BSM 100 GAL 100D  |1000 | 100 <013 1000 |2.8 5/a 236
BSM100 GAL 120D  |1200 | 100 <013 /1000 |28 5/a 244
BSM 150 GAL 100D |1000 | 150 <01 |1250 |28 5/a 252
BSM150 GAL120D  |1200 | 150 <010 |1250 |28 5/a 260
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SIEMENS

Ordering Codes

SIMOPAC Modules

Type Ordering Code Page
Single Switches

BSM 101 AR C67076-S1018-A2 17
BSM 111 AR C67076-S1013-A2 24
BSM 121 AR C67076-S1014-A2 31
BSM 141 C67076-A1010-A2 38
BSM 151 C67076-A1004-A2 44
BSM 151 F C67076-A1050-A2 50
BSM 181 C67076-A1001-A2 57
BSM 181R C67076-A1016-A2 57
BSM 181 F C67076-A1052-A2 64
BSM 191 C67076-A1009-A2 71
BSM 191 F C67076-A1053-A2 78
Half-Bridges

BSM 204 A C67076-S1102-A2 85
BSM 214 A C67076-S1100-A2 92
BSM 224 A C67076-S1101-A2 99
BSM 244 F C67076-A1155-A2 106
BSM 254 F C67076-A1150-A2 113
BSM 284 F C67076-A1152-A2 120
BSM 294 F C67076-A1151-A2 127
IGBT Modules

Type ' Ordering Code ' Page
Single Switches

BSM 200 GA 100 D C67076-A2001-A2 268
BSM 200 GA 120D C67076-A2006-A2 276
BSM 300 GA 100 D C67076-A2000-A2 284
BSM 300 GA 120 D C67076-A2007-A2 292

Semiconductor Group
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SIEMENS

Ordering Codes

IGBT Modules (cont’d)

Type Ordering Code Page
Half-Bridges

BSM 25 GB 100 D C67076-A2101-A2 172
BSM 25 GB 120 D C67076-A2109-A2 180
BSM 50 GB 100 D C67076-A2100-A2 204
BSM 50 GB 120 D C67076-A2105-A2 212
BSM 75 GB 100 D C67076-A2104-A2 220
BSM 75 GB 120 D C67076-A2106-A2 228
BSM 100 GB 100 D C67076-A2103-A2 236
BSM 100 GB 120 D C67076-A2107-A2 244
BSM 150 GB 100 D C67076-A2102-A2 252
BSM 150 GB 120 D C67076-A2108-A2 260
3-Phase Full-Bridges

BSM 05 GD 100 D C67076-A2506-A52 140
BSM 10 GD 100 D C67076-A2507-A52 148
BSM 15 GD 100 D C67076-A2500-A2 156
BSM 15 GD 120 D C67076-A2504-A2 164
BSM 25 GD 100 D C67076-A2501-A2 188
BSM 25 GD 120 D C67076-A2505-A2 196
Choppers

BSM 25 GAL 100 D C67076-A2008-A2 172
BSM 25 GAL 120 D C67076-A2009-A2 180
BSM 50 GAL 100 D C67076-A2002-A2 204
BSM 50 GAL 120 D C67076-A2010-A2 212
BSM 75 GAL 100 D C67076-A2003-A2 220
BSM 75 GAL 120 D C67076-A2011-A2 228
BSM 100 GAL 100 D C67076-A2004-A2 236
BSM 100 GAL 120 D C67076-A2012-A2 244
BSM 150 GAL 100 D C67076-A2005-A2 252
BSM 150 GAL 120 D C67076-A2013-A2 260

Semiconductor Group
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SIEMENS Data Sheet Parameters

Maximum Ratings

The maximum rating specified are absolute ratings which, if exceeded, may result in the destruction
or permanent function impaiment of the component. When testing the component, as for example
in respect to breakdown voltages, or during application, protection is to provided in order to reliably
ensure that maximum ratings are not eceeded.

Characteristics

Typical characteristics describe the components behaviour that define the operating conditions.
The numerical values and diagrams pertain to the component type and shall not be considered 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. Elec-
trical 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 immedi-
ately after the maximum ratings.

Thermal Resistance

The heat dissipation of components despends on material and thickness of the PC board and of the
conductor path (inherent heating), as well as on the packing density (external heating). Hence, in-
herent 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 estima-
tions of the junction temperature T, since they were measuerd under certain laboratory conditions,
where no regard was paid to specific applications.

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

Semiconductor Group 12



SIMOPAC® Modules




SIEMENS . Part Number

simorAc® is o
registered trademark
3 of SIEMENS AG
Part number 2 T-— siMopac®
according to =2 2
PRO Elektron =
4
[ BSM151 4609 |
SIIicon'—| L Lot number
Switch For internal use
Module
t——————————— Voltage rating:
1: VDS = 100V
2t Wps = 200V
4 5 Vs = 400V
5 : Vs = 500V
8 : Vs = 800V
9 : Vs = 1000V
Configuration:
1 2 Single Switch
2 = Half-Bridge
$IS00028
BSM xxx R Modules with internal gate series resistor
(approx. 1.4 Q)
BSM xxx F Modules in FREDFET technology

FREDFET FET with inrinsic Fast Recovery
Epitaxial Diode

BSM xxx AR With gate series resistor
(approx. 1.4 Q) assembly with avalanche rated SIPMOS chips

Semiconductor Group 14



SIEMENS Technical Information

SIMOPAC® Modules

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

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

Product Line

@ Single switches 50V ...1000 V;200A ... 28 A
@ Half-bridges 50V ...1000V;2x200A ...2x 18 A

Single switch Half bridge

D 40_|ai

50—

s . i A
SIS00019
7 O— »——O 2

$I1S00020

|7

no

p——O 1

Application (selection)

Welding equipment

® Uninterruptible power sys
® Inductive heating

® Switched-mode high-power supplies
® Drive systems

Semiconductor Group 15



SIEMENS Technical Information

Measurement of Switching Times

Test circuit Definition of switching times
Vee v y
GS
T /ﬁ’—i 90%
R.= var. w Pulse
Vout 1107
3 v S
! T | 0s
: 90% FSO%
: Output Pulse
! | 0% 10% i
[ —L — — y i 10%
!
fgon —am|a o] Fy |
e 1l s Bl o P
fon —m| e ] forg t=—
S1S00032
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SIEMENS

SIMOPAC® Module
Vs =50V
I, =200A

R DS(on) = 3.0 mQ

® Power module
Single switch

BSM 101 AR

°

® N channel

® Enhancement mode o516

® Package with insulated metal base plate

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 101 AR C67076-S1018-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage . Vbs 50 \
Drain-gate voltage, Rgs = 20 kQ Voer 50

Gate-source voltage Vas +20

Continuous drain current, T = 105 °C I 200 A
Pulsed drain current, 7o = 105 C Ip pus 600

Operating and storage temperature range T, Ty -55...+150 C
Power dissipation, T = 25 “C Pt 700 w
Thermal resistance, chip-case Rinsc <0.18 KW
Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation test voltage between drain and base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group
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SIEMENS

BSM 101 AR

Electrical Characteristics
at7; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. l typ. Jmax.

Static Characteristics

Drain-source breakdown voltage Vierpss Vv

Ves =0, Ip =0.25 mA 50 - -

Gate threshold voltage Vasity

Ves = Vs, I, = 1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss UA

Vos =50V, Vgs =0

T,=25°C - 50 250

T;=125°C - 300 1000

Gate-source leakage current lass nA

Ves =20V, Vps=0 - 10 100

Drain-source on-state resistance R psion) mQ

Ves=10V, I, =200 A - 2.6 3.0

Dynamic Characteristics

Forward transconductance s 156 200 - S

Vbs = 2 X Iy X Rps(on) max, Ip =200 A

Input capacitance Ciss - 18 24 nF

Ves =0, Vps =25V, f=1MHz

Output capacitance Coss - 9 12

Vas =0, Vps =25V, f=1MHz

Reverse transfer capacitance Ces - 3 4

Vas =0, Vpg=25V, f=1MHz

Turn-on Time o, (fon = 4 (on) + 1) 14 (on) - 280 - ns

Vee=40V, Vgs =10V _ _

Io =200 A, Rg =3.3Q b 220

Turn-off Time Lot (tcﬂ =14 (offy + t() ly (off) - 220 -

Vec =40V, Vgg =10V ; . 60 _

Ip=200 A, R;=330Q f

Semiconductor Group 18



SIEMENS

BSM 101 AR

Electrical Characteristics (cont'd)

atT; =25 C, unless otherwise specified.

Parameter

Symbol

Values

min.

l typ.

l max.

Unit

Reverse diode

Continuous reverse drain current
TC = 25 ﬂC

200

Pulsed reverse drain current
Tc=25 °C

600

Diode forward on-voltage
Ir=400A, Vg =0

1.25

1.6

Reverse recovery time
Ir = Ig, dig/dt = 100 Alus, Vg =30V

400

ns

Reverse recovery charge
Ir = Ig, dig/dt = 100 A/us, Vg =30V

3.5

uC

Semiconductor Group
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SIEMENS

BSM 101 AR

Characteristics at T; = 25 'C, unless otherwise specified.
Power dissipation Py, = f (T;)

parameter: T; = 150 'C

1000

SIM00001

T

T

W
Ptof
800

|
t
|

700

600

500

e

J/

400

300

200

N\ i

100

O S — ’

0 20 40

60 80 100 120 140 °C160

—»T(

Safe operating area Ip = f (Vps)
parameter: single pulse, T¢ =25 C,

T,<150 C
3 . SIMD0003
10 = i
= B
I A i
— A \ |
| QS N
i N 1ms H
107 | \
L" 3 \\ RN
N N R
L : 10ms!
[ — |
I J
) PN
L 100! |
— L 5 \* ms H
i | | .
: el f" ! ! \ i [1
U L] I [l
10° 5 10 5 v 102
=Vos

Semiconductor Group

Typ. output characteristics /p = f (Vps)

parameter: = 80 us pulse test

SIM00002
A \ T T T T
B,,=T00W Ves =
20V] / 5.5V ;
o gy A 65V
? BV 7 7
300 f—
/N
F~TV | \
/ 7,5V 45V
200
\\
/
100 /’
4 LV —
/
V- ||
0 1 2 3 L VS
VDS

Typ. transfer characteristic I, = f (Vas)
parameter: = 80 us pulse test, Vpg =25V

SIM00004
500 —— T
| B
e
Iy <‘ | |
f 400+ : + |
| |
300 —1 ‘ T]
200
100 — //
| ‘ [
i {
L/
ol L ]
0 1 2 3 L Vv 5



SIEMENS

BSM 101 AR

Continuous drain-source current
Ip =f(T¢)
parameter: Vgs 210V, T, = 150 'C
: SIM0000S

Ar—T— | —
T 1T

200 ————
b ‘ ; : \
i

\

||
100 200 300

100 !
J‘ \ |
i i
I ] \
0 } ! i |
0 20 40 60 80 100 120 °C 160
I
Drain source on-state resistance
Roson = f ()
parameter: Vg
SIM00007
Q i’"‘ ’ [ ]
0.010 ¢ 1 EM
RDS(on} !
| " |
i | |
i I
| P ‘:ssv’
0005 - // i
1 AR
P 65V 7V 75V 8V 9V 10V 20V -
| R
; f——t—— | |
ERNEEEEE
0 L | |
0

Semiconductor Group

Drain-source breakdown voltage
Verjpss = bx Vierpss (25 C)

12 SIMO0006
T 11 /
Vi
%
1.0 r/
J
AT
/

0.9
-60-40-20 0 20 40 60 80 100 120 °C 160

Drain source on-state resistance

RDS (on) =f(TJ)
parameter: I =200 A; Vgs =10V

SIM0 0008
LA A S T T
| i | 1
I j; '
[ i | ,/
RDS(cr\} ;’ﬁ _‘ ‘ ‘]‘;
5 | 1 / 2
[ | 98% A
I S
A Ll ,;‘,, Py !
[ 4 7
—— A
| ‘ T e
3 | AT Y I
7 1
I |
2 — ‘
e | i
P ‘
1 i + {
; B N "T
L ‘ N N S N O

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

J




SIEMENS BSM 101 AR

Typ. capacitances C =f (V) Gate threshold voltage Vs = f (T))
parameter: Vg = 0, = 1 MHz parameter: Vpg = Vg, Ip =1 mA
(spread)
102: . . SIM00009 5: . SIM00010
F T v J
nF
V. ~L
c 5 X fswn)lt ~ ‘98% :
S~ :
‘ , R
-~ [ ; '
N —] ~_ X }
\ N [ 3 e :
~ i
10" = ~ = - \\4:
\C Coss 4 2% |
\ 2 S~ :
N ~<
5 \\ ~.
N |
\\ 1
CI’SS —
10° 0 L |
0 10 20 30 V40 ~60-40-20 0 20 40 60 80 100 120 °C 160
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SIEMENS BSM 101 AR

Transient thermal impedance Z;,c =1 (1,)
parameter: D = ¢/T

100 SIMOOO1
ﬁ - -
Zimye W RENNIE
L1y B
1 | =TT
10° i -
5 m——
A
e A
T D=
107 i 05 —=ti4h p
0.2 t tot !
5 & 1 0.1 . P
T L <005 T !
=TT NN002 %7 5 7
A 0.01 T " o
103 0 LLUIE LU L
0° 5 10* s51° 5107 510" 5 10 s 10

=

Typ. gate charge Vgs = f (Qgate)
parameter: Ip,,s = 330 A

. SIM00012
16
Vv

Ves 14
12

Vee=
" G5 = OV /

/
/
10V v
; e

0 100 200 300 400  nC 500

HGufe
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SIEMENS

SIMOPAC® Module
Vos =100V
I, =200 A

R sn = 8.5 MQ

Power module

@ Single switch

® N channel

® Enhancement mode
®

®

Package with insulated metal base plate

Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 111 AR

C67076-S1013-A2

Maximum Ratings

BSM 111 AR

VM105169

Parameter Symbol Values Unit
Drain-source voltage Vos 100 \'%
Drain-gate voltage, Rgs = 20 kQ Vber 100

Gate-source voltage Vas +20

Continuous drain current, T = 25 °C Ip 200 A
Pulsed drain current, 7o = 25 'C Ip puss 600

Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, T = 25 'C P 700 w
Thermal resistance Ringc <0.18 K/wW
Chip-case

Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
Creepage distance, drain-source - i6 mim
Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F - -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 Insulation test voltage between drain and base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group
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SIEMENS

BSM 111 AR

Electrical Characteristics

atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. J typ. l max.
Static Characteristics
Drain-source breakdown voltage Vigrpss \%
Vas =0, b = 0.25 mA 100 - -
Gate threshold voltage Vasin
VDS = VGSV ID =1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss uA
Vbs=100V, Vgs=0
T;=25°C - 50 250
T,=125°C - 300 1000
Gate-source leakage current Iss nA
Vas =20V, Vps=0 - 10 100
Drain-source on-state resistance Rosion) mQ
Ves=10V, I =130 A - 7 8.5
Dynamic Characteristics
Forward transconductance 8s 60 75 - S
Vbs 2 2 XIp X Rpgon) max., Io = 130 A
Input capacitance Ciss - 10 13 nF
Vas=0,Vps=25V,f=1MHz
Output capacitance Coss - 5 7.5
Vas=0,Vps=25V,f=1MHz
Reverse transfer capacitance Ces - 1.8 2.7
Vas=0,Vps=25V, f=1MHz
Turn-on time #o, (fon = g on) + 1) 13 (on) - 280 - ns
Vee =50V, Vgs=10V

— 22 -
Io=130 A, Rgs = 3.3 Q f 0
Turn-off time fo (fo = g (o + ) 14 (oft - 220 -
VCC=50 V, VGS=10V t _ 60 —
In=130 A, Rgs =3.3Q f
Semiconductor Group 25



SIEMENS BSM 111 AR

Electrical Characteristics (cont'd)
atTj = 25 °C, unless otherwise specified.

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

Reverse diode

Continuous reverse drain current Is A

Tc=25 °C - - 200

Pulsed reverse drain current Ign

Ts=25 °C - - 600

Diode forward on-voltage Vsp Vv

Ir=400 A, Vgs=0 - 1.25 1.6

Reverse recovery time te ns

I = Ig, dig/dt = 100 A/ us, Vg =30 V - 400 -

Reverse recovery charge O uc

Ir = I, dig/dt = 100 A/ us, Vg =30 V - 35

Semiconductor Group 26



SIEMENS BSM 111 AR

Characteristics at 7| = 25 ‘C, unless otherwise specified.

Power dissipation Py, = f (T¢) Typ. output characteristics I, = f (Vpg)
parameter: T; = 150 'C parameter: = 80 us pulse test
800 SIM00013 B SIMD0014
T B Al P =100w] | ‘
W 3 1 \| | s=20v
Ret 700 \\ 1 I 400 T/ r 10V
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SIEMENS

BSM 111 AR

Continuous drain-source current

Ip =f(Tc),
parameter: Vo210V, T;=150 C
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Drain source on-state resistance

RDS(on) = f(TJ)
parameter: Ip= 130 A; Vg = 10 V (spread)
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Drain-source breakdown voltage
V(BR)DSS (Tj) =bx V(BR)DSS (25 'C)
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Typical capacitances C = f (Vps)
parameter: Vgg =0, f=1MHz
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SlEMENS BSM 111 AR

Forward characteristics of reverse diode
Ie=f (Vsp)
parameter: T}, t, = 80 us (spread)
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SIEMENS BSM 111 AR

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

SIMOPAC® Module
Vos =200V
I, =130A

R p50n) =20 mQ

BSM 121 AR

® Power module

® Single switch

® N channel

® Enhancement mode

® Package with insulated metal base plate Yu105189

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 121 AR C67076-S1014-A2

Maximum Ratings

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

Gate-source voltage Vas +20

Continuous drain current, ¢ = 25 ‘C Ip 130 A
Pulsed drain current, T = 25 °C I puis 390

Operating and storage temperature range T, Ty -55...+150 ‘C
Power dissipation, T = 25 C Py 700 w
Thermal resistance KIW
Chip-case Rinsc <0.18

Case-heat sink R ch <0.05

Insulation test voltage?, t = 1 min. Vi 2500 Vae
Creepage distance, drain-source - 18 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 Outline and Circuit Diagrams.

2 Insulation test voltage between drain and base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group
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SIEMENS BSM 121 AR

Electrical Characteristics
at7; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit

min. | typ. ’ max.

Static Characteristics

Drain-source breakdown voltage Vierpss \Y
VGS = 0, ID = 025 mA 200 - -

Gate threshold voltage Vash
Vas = Vos, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss A
Vs =200V, 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 Roson) mQ
Ves=10V, I, =80 A - 18 20

Dynamic Characteristics

Forward transconductance 8fs 60 75 - S
Vbs = 2 X I X Rpgienymax. Io = 80 A
Input capacitance Ciss - 10 13 nF
Ves =0, Vpg=25V, f=1MHz
Output capacitance Coss - 3 4.5
Ves=0,Vps=25V, f=1MHz
Reverse transfer capacitance Gess - 0.7 1.0
Ves=0,Vps=25V, f=1MHz
Turn-on time o, (fon = g (on) + 1) t4 (o) - 120 - ns
Vee=100V, Vgs=10V P _ 60 _
Ip=80A, Rgs=33Q '
Turn-off time ot (ZO" =14 (of) + tf) 1y (off) - 240 -
Vee=100V, Vgs =10V ; _ 40 _

f

Ip=80A, Rgs =330
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SIEMENS BSM 121 AR

Electrical Characteristics (cont'd)
atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit
min. —[ typ. | max.

Reverse diode

Continuous reverse drain current Ig A

To=25 °C - - 130

Pulsed reverse drain current Iy

Te=25°C - - 390

Diode forward on-voltage Vsp \Y

Ir=260A,Vgs=0 - 1.05 1.4

Reverse recovery time 1 ns

Iz = I, dig/dt = 100 A/ us, Vg = 100 V - 400 -

Reverse recovery charge O uC

I¢ = Ig, dig/dt = 100 A/ pus, Vg =100 V - 4.3 -
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SlEMENS BSM 121 Ah

Characteristics at T} = 25 "C, unless otherwise specified.

Power dissipation P, = f (T;) Typ. output characteristics I = f (Vps)
parameter: T; = 150 'C parameter: = 80 us pulse test
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SIEMENS

BSM 121 AR

Continuous drain-source current

Ip =f(T¢c)
parameter: Vo210V, T, =150 C
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Drain source on-state resistance
RDS(on) = f(TJ)
parameter: Ip = 80 A; Vs = 10 V (spread)
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Drain-source breakdown voltage
Vgrpss (T) = b x Vierppss (25°C)
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SIEMENS BSM 121 AR

Forward characteristics of reverse diode

Ie = f (Vsp)
parameter: T}, , = 80 us (spread)
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Transient thermal impedance Zy,c =f(t,)
parameter: D = t,/T
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SIEMENS BSM 121 AR

Typ. gate charge Vs = f(Qyare)
parameter: Ip,,s = 200 A
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SIEMENS

SIMOPAC® Module
VDS = 400 v
Ip =60 A

R psion) = 0.075 Q
® Power module

BSM 141

® Single switch

® N channel

® Enhancement mode

@ Package with insulated metal base plate VM105169

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 141 C67076-A1010-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vos 400 \"
Drain-gate voltage, Rgs = 20 kQ Voar 400

Gate-source voltage Vas +20

Continuous drain current, T¢ = 25 'C Ip 60 A
Pulsed drain current, T = 25 'C Ip pus 240

Operating and storage temperature range T, Ty -55...+150 C
Power dissipation, T = 25 °C Piot 625 w
Thermal resistance K/wW
Chip-case R s <0.2

Insulation test voltage?, ¢ = 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 Outline and Circuit Diagrams.

2 Insulation test voltage between drain and base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group

38




SIEMENS BSM 141

Electrical Characteristics
atT, = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit i
min. | typ. l max.

Static Characteristics

Drain-source breakdown voltage Vierjoss \

Ves =0, p =0.25 mA 400 - -

Gate threshold voltage Vasitn)

Vas= Vos, b=1mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss uA

Vos =400V, Vgs=0

T;=25°C - 50 250

T,=125°C - 300 1000

Gate-source leakage current lsss nA

Ves=20V, Vps=0 - 10 100

Drain-source on-state resistance Ros(on) Q

Vas=10V, I =39 A L— 0.06 0.075

Dynamic Characteristics

Forward transconductance s 30 45 - S

Vbs 2 2 x Iy X Rpgonymaxs Ip = 39 A

Input capacitance Coss - 8 10.5 nF

Ves=0,Vps=25V, f=1MHz

Output capacitance Ces - 1.5 2

Vas=0,Vps=25V, f=1MHz

Reverse transfer capacitance Ces - 0.6 0.7

Vas=0,Vps=25V, f=1MHz

Turn-on time t,, (fon = fg(on) + 1) 14 (on) - 36 - ns

Ve =200V, Vgs =10V P _ o5 _

Ip=40 A, Rgs=3.3Q ’

Turn-off time fo (forf = £ ot + 1) 14 (off - 260 -

Vee =200V, Vgs =10V p _ 50 _

Ip=40 A, Rgs=3.3Q f
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SIEMENS BSM 141

Electrical Characteristics (cont'd)
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. pr. ‘ max.

Reverse diode

Continuous reverse drain current Ig A

Tc=25°C - - 60

Pulsed reverse drain current Ism

Tc=25°C - - 240

Diode forward on-voltage Veo \Y

Ir=120A, Vg =0 - 1.1 1.4
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SIEMENS

BSM 141

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

Power dissipation P, = f (T;)
parameter: T; = 150 'C
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Safe operating area I, = f (Vps)
parameter: single pulse, T =25 C
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Typ. output characteristics I = f (Vps)
parameter: t, = 80 us
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Typ. transfer characteristic /I, = f (Vs)
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SIEMENS Sl

Typ. on-state resistance On-state resistance
RDS(on) =f(1D) RDS(on) =f(Tj)
parameter: Vg parameter: I = 39 A; Vgs =10 V (spread)
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Gate threshold voltage Vg =f (7)) Drain current I, = f (T¢)
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SIEMENS

BSM 141

Typ. capacitances C = f (Vps)

parameter: Vs = 0, f= 1 MHz (spread)
SIM00041

Drain-source breakdown voltage
Vierpss (1) = b x Vggpss (25 C)
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Forward characteristics of reverse diode
I = f(Vsp)
parameter: T}, t, = 80 us (spread)
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SIEMENS

SIMOPAC® Module
Vos =500V
I, =48A

R DS(on) = 0.12Q

® Power module
Single switch

BSM 151

[ )

® N channel

® Enhancement mode rros16s

® Package with insulated metal base plate

® Package outline/Circuit diagram: 1"

Type ‘ Ordering Code

BSM 151 | C67076-A1004-A2

Maximum Ratings

Parameter Symbol Values Unit

Drain-source voltage Vbs 500 Y

Drain-gate voltage, Rgs = 20 kQ Voer 500

Gate-source voltage Vas +20

Continuous drain current, T = 25 'C Ip 48 A

Pulsed drain current, T¢ = 25 C Ip puss 192

Operating and storage temperature range T;, Ty -55...+150 ‘C

Power dissipation, T = 25 'C Pt 625 W

Thermal resistance KW

Chip-case R sc <0.20

Insulation test voltage?, r = 1 min. Vi 2500 Ve
nnnnn mAa Aictannra Arain_antiran _ 10 e

UIUU'JGEU uvioainive, uidillirovuivo v i

Clearance, drain-source - 11

DIN humidity category, DIN 40 040 - F -

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

" See chapter Package Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS BSM 151

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter ‘ Symbol Values Unit

min. typ. 1 max.

Static Characteristics

Drain-source breakdown voltage Vgrpss \
Ves =0, I =0.25 mA 500 - -

Gate threshold voltage Vasitn)
Vos=Vas, b=1mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss LA
Vbs =500V, 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
Vas=10V, I, =30 A - 0.1 0.12

Dynamic Characteristics

Forward transconductance 8is 30 45 - S
Vbs 2 2 X Ip X Rpgiommaxs 1o =30 A
Input capacitance Ciss - 8 11 nF
Vas =0, Vps =25V, f=1MHz
Output capacitance Coss - 1.2 1.7
VGS = 0, VDS =25 V,f= 1 MHz
Reverse transfer capacitance Ces - 0.5 0.7
Vas=0, Vog =25V, f=1MHz
Turn-on time o, (fon = g (on) + &) 14 (on) - 36 - ns
VCC=250 V, VGS= 10V t — 25 —
Ip=30A,Rgs=33Q i
Turn-off time t (ot = tq (o) + 1) 14 (oft - 260 -
Voc =250V, Vgs =10V ; - 50 -

f

Io=30A, Rgs = 3.3Q
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SIEMENS

BSM 151

Electrical Characteristics (cont'd)
atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

Unit

min.

] typ.

! max.

Reverse diode

Continuous reverse drain current
Tc=25 °C

Is

48

Pulsed reverse drain current
Tc=25 °C

192

Diode forward on-voltage
Ir=96A,Vss=0

Veo

1.1

1.4

Semiconductor Group
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SIEMENS

BSM 151

Characteristics at T} = 25 'C, unless otherwise specified.

Power dissipation P, = f (T;)
parameter: T; = 150 'C
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Typ. transfer characteristic /p = f (Vs)
parameter: t, = 80 us, Vpg =25V
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Typ. output characteristics I = f (Vps)
parameter: t, = 80 us
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SIEMENS

BSM 151

Drain-source breakdown voltage
Veripss (Tj) =b X Vigrpss (25 'C)
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Drain source on-resistance
RDS (on) =f(T))
parameter: I = 30 A; Vgg = 10 V, (spread)
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Forward characteristics of reverse diode
Ir = f (Vsp), parameter: T}, t, = 80 us (spread)
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SIEMENS BSM 151

Typ. gate charge Vos = f (Qcae)
parameter: Ipgys = 63 A
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Safe operating area Ip = f (Vps)
parameter: single pulse, T = 25 'C, T;< 150 'C
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SIEMENS

SIMOPAC® Module
VDS =500V
I, =56A

R DS(on) = 0.11 Q

BSM 151 F

@ Power module

® Single switch

® FREDFET

® N channel N

® Enhancement mode uiostes

® Package with insulated metal base plate

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 151 F C67076-A1050-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vbs 500 \
Drain-gate voltage, Rgs = 20 kQ Vboar 500

Gate-source voltage Vas +20

Continuous drain current, T = 32 °C I 56 A
Pulsed drain current, To = 32 C Ip pus 224

Operating and storage temperature range T;, Ty, -55...+150 C
Power dissipation, T = 25 C P 700 w
Thermal resistance K/W
Chip-case Ry s <0.18

Insulation test voltage?, ¢ = 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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS BSM 151 F

Electrical Characteristics
atT; =25 C, unless otherwise specified.

Parameter Symbol Values Unit

min. J typ. ’ max.

Static Characteristics

Drain-source breakdown voltage Vierypss Y,
Ves =0, b =0.25 mA 500 - -

Gate threshold voltage Vash)
Vos = Vas, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss uA
Vbs =500V, Vgs=0
T;=25°C - 50 250

T;=125°C - 300 1000
Gate-source leakage current Iass nA
Vas =20V, Vps=0 - 10 100

Drain-source on-state resistance Roson) Q
Ves=10V, I, =36 A - 0.09 0.11

Dynamic Characteristics

Forward transconductance &is 20 30 - S
Vs 2 2% 1p X Rps(ommaxs Io = 36 A
Input capacitance Cliss - 22 30 nF
VGS=0rVDS=25Vyf=1 MHz
Output capacitance Coss - 1.6 2.4
Vas=0,Vps=25V, f=1MHz
Reverse transfer capacitance Ces - 0.65 1.0
Vas=0, Vps=25V,f=1MHz
Turn-on time 7o, (fon = g on) + 1) 14 (on) - 60 - ns
Vec =250V, Vgg =10V . _ 35 _
Ip=36 A, Rgs=3.3Q '
Turn-off time oy (ot = g o) + 1) 14 (off - 350 -
Voo =250V, Vgg =10V , - 70 . —

f

Io=36A, Ras = 3.3Q
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SIEMENS BSM 151 F

Electrical Characteristics (cont'd)
atT; = 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 - - 56

Pulsed reverse drain current Ism

Tc.=25 °C - - 224

Diode forward on-voltage Vso \

Ir=96A,V5=0 - 1.3 1.6

Reverse recovery time ty ns

Ie = Ig, dig/dt = 100 A/ us, Vg =100 V

T,=25°C - 200 280

T,=150"C - 350 500

Reverse recovery charge O uC

Iz = Ig, dig/dt = 100 A/ us, Vg = 100 V

T;=25°C - 1.5 2.5

T;=150°C - 8.5 12

Repetitive peak reverse current Irrm A

I =I5, dig/dt = 100 A/ us, Vg = 100 V

T,=25°C - 12 _

T;=150"C - 28 -
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SIEMENS

BSM 151 F

Characteristics at T} = 25 "C, unless otherwise specified.

Power dissipation P, = f (T;)
parameter: T; = 150 'C
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Safe operating area /I = f (Vps)
parameter: single pulse, T =25 C,
T;<150 C (Vos)
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Typ. output characteristics I, =f (Vps)
parameter: ¢, = 80 us pulse test
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Typ. transfer characteristic I = f (Vgs)
parameter: £, =80 us, Vpg =25V
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SIEMENS

BSM 151 F

Continuous drain current

]D =f(Tc)

parameter: Vo210V, T; =150 'C
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Drain source on-state resistance
RDS(on) = f(TA)
parameter: I = 36 A; Vg = 10 V, (spread)
03 . SIM00057
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Semiconductor Group

54

Drain-source breakdown voltage
Veross (T)=bx Verpss (25 C)

12 SIM00006
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Typical capacitances C = f (V)
parameter: Vgg =0, f=1 MHz
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SIEMENS

BSM 151 F

Forward characteristics of fast-recovery
reverse diode /- = f (Vgp)
parameter: T}, t, = 80 us (spread)

03BSM‘IS1F,‘IS’IFR SIMO00059
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Typ. reverse recovery O, = f (T))
parameter:di/dt = 100 A/ us, I¢ = 56 A
Vg=100V

BSM151F151FR SIM00060
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SIEMENS BSM 151 F

Transient thermal impedance Z;,c = f (¢,)
parameter: D = /T

L' SIM00061
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Typ. gate charge Vs = f (Qcai)
parameter: Ipys = 75 A
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SIEMENS

SIMOPAC® Module

Vos =100V
I, =200A
R psion) = 8.5 mQ

BSM 181
BSM 181 R

® Power module

@ Single switch

® N channel

® Enhancement mode

@ Package with insulated metal base plate VM105169

@ Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 181 C67076-A1001-A2

BSM 181 R C67076-A1016-A2

Maximum Ratings

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, T¢ =25 C Iy 36 A
Pulsed drain current, T = 25 ‘C I pus 144

Operating and storage temperature range T;, Ty -55...+150 ‘C
Power dissipation, 7 = 25 'C Pt 700 w
Thermal resistance KW
Chip-case Ry s <0.18

Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
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 Outline and Circuit Diagrams.

2 |nsulation 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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SIEMENS

BSM 181

BSM 181 R

Electrical Characteristics
atT; = 25 °C, unless otherwise specified.
Parameter Symbol Values Unit

min. l typ. | max.
Static Characteristics
Drain-source breakdown voltage Vierppss \
Ves =0, p =0.25 mA 800 - -
Gate threshold voltage Vasiin)
Vos = Vas, b =1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss uA
VDS = 800 V, VGS = O
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 Ros(on Q
Ves=10V, I, =23 A - 0.18 0.24
Dynamic Characteristics
Forward transconductance 8is 15 25 - S
Vbs 2 2 x Iy X Rogionymax., Io =23 A
Input capacitance Ciss - 24 32 nF
Vas =0, Vps =25V, f=1MHz
Output capacitance Coss - 1.3 2.0
Ves=0,Vps=25V, f=1MHz
Reverse transfer capacitance Ges - 0.5 0.8
Ves=0,Vps=25V,f=1MHz
Turn-on time o, (fon = Ly on) + &) T4 (on) - 60 - ns
Vee =400V, Vgs=10V P _ 30 _
ID=23A,RGS=3.BQ r
Turn-off time fo (o = 14 ot + 1) 14 (o) - 370 -
Vec =400V, Vgg =10V ; _ 70 _
Ip=23 A, Rgs=3.3Q f
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SIEMENS BSM 181

BSM 181 R
Electrical Characteristics (cont'd)
atTj = 25 °C, unless otherwise specified.
Parameter Symbol Values Unit
min. |ltyp. l max.
Reverse diode
Continuous reverse drain current Is A
Te=25 °C - - 36
Pulsed reverse drain current Isu
To=25 °C - - 144
Diode forward on-voltage Vsp \"
Ir=72A,Vgs=0 - 1.1 1.4
Reverse recovery time t. ns
Iz =Ig, dig/dt = 100 A/ ps, Vg =100 V
T;=25°C - 1200 |-
T;=150"C - - -
Reverse recovery charge O, uC
Iz = Ig, dig/dt = 100 A/ ps, Vg =100 V
T;,=25°C - 42 _
T,=150 °C - 50 -
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SIEMENS BSM 181

BSM 181 R
Characteristics at T; = 25 'C, unless otherwise specified.
Power dissipation P, = f (T¢) Typ. output characteristics I =1 (Vps)
parameter: T, = 150 'C parameter: 1, = 80 us pulse test
BSM181181R SIM00063 BSM181,181R SIM00064
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Safe operating area /I, = f (Vps) Typ. transfer characteristic /p = f (Vgs)
parameter: single pulse, T¢ =25 °C, parameter: £, =80 us, Vps=25V
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SIEMENS

BSM 181
BSM 181 R
Continuous drain current Drain-source breakdown voltage
Ip =f(T¢) Vierpss (1) = b Vripss (25C)
parameter: Vos 210V, T; =150 'C
40 SIM00067 12 SIM00006
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Drain source on-state resistance Typical capacitances C = f (Vpg)
Roson = f(T)) parameter: Vgs =0, f=1MHz
parameter: I =36 A; Vgs = 10 V, (spread)
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BSM 181
SIEMENS BSM 181 R

Forward characteristics of
reverse diode /r =f (Vgp)
parameter: T}, t, = 80 us (spread)
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Transient thermal impedance Z,c =1 (f,)
parameter: D = £/T
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SIEMENS BEM 181 R

Typ. gate charge Vs = f (Qcae)
parameter: Ipyys = 52.5 A
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SIEMENS

SIMOPAC® Module BSM 181 F
Vos =800V

I, =34 A

R pson) = 0.32Q

® Power module

® Single switch

® FREDFET

® N channel

® Enhancement mode vmiosies

® Package with insulated metal base plate

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 181 F C67076-A1052-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vos 800 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 800

Gate-source voltage Vs +20

Continuous drain current, T = 25 C Iy 34 A
Pulsed drain current, T, = 25 °C Io ouis 136

Operating and storage temperature range Tj, Ty, -55...+150 ‘C
Power dissipation, T = 25 'C P 700 w
Thermal resistance KW
Chip-case Ry i £0.18

Insulation test voltage2>, t=1min. Vis 2500 Vo
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 Outline and Circuit Diagrams.

2 |nsulation 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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SIEMENS BSM 181 F

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. ! typ. { max.

Static Characteristics

Drain-source breakdown voltage Vigrjoss v
Vas =0, Ip =0.25 mA 800 - -

Gate threshold voltage Vasn)
Vas = Vos, Ib =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss UHA
Vs =800V, Vgs=0
T,=25°C - 20 250

T,=125°C - 300 1000
Gate-source leakage current Isss nA
Vas=20V, Vps =0 - 10 100

Drain-source on-state resistance Ros(on) Q
Vas=10V, I =21 A - 0.25 0.32

Dynamic Characteristics

Forward transconductance 8ts 15 35 - S
Vps = 2 x Ip X Rpsionmax, Io =21 A
Input capacitance Ciss - 22 30 nF
Ves=0,Vps=25V,f=1MHz
Output capacitance Coss - 1 15
VGS =0, VDS =25 V, f= 1 MHz
Reverse transfer capacitance Ces - 0.48 0.8
Ves=0,Vps=25V,f=1MHz
Turn-on time t,q (fon = 4 (on) + &) 14 (on) - 60 - ns
VCC=400 V, VGS= 1OV ¢ _ 90 _
Ib=21A Rgs=33Q !
Turn-off time fog (tort = o) + 1) 14 (off - 350 -
Vec =400V, Vgs=10V ; _ 70 _

f

In=21A Rgs=3.3Q
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SIEMENS

BSM 181 F

Electrical Characteristics (cont'd)

atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min.

[ typ.

‘ max.

Unit

Fast-recovery reverse diode

Continuous reverse drain current
Tc=25 °C

34

Pulsed reverse drain current
Tc=25 °C

136

Diode forward on-voltage
1F=68A,VGS=O

1.6

Reverse recovery time
Iz = I, dig/dt = 100 A/ us, Vg = 100 V

300

ns

Reverse recovery charge

Iz = Ig, dig/dt = 100 A/ ps, Vg = 100 V
T,=25°C

T,=150"C

nC
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SIEMENS

BSM 181 F

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

Power dissipation Py, = f (T¢)
parameter: T; = 150 'C
SIM00073
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Safe operating area I, = f (Vps)
parameter: single pulse, T¢ =25 C,
T;<150°C
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Typ. output characteristics Ip = f (Vps)
parameter: 1, = 80 us
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Typ. transfer characteristic I, = f (Vs)
parameter: 1, =80 us, Vpg =25V
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SIEMENS

BSM 181 F

Continuous drain current

Ip = f(T¢)

parameter: Vgs =210V, T;=150 'C
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Drain source on-state resistance

RDS(on) = f(TJ)

parameter: Ip= 34 A; Vg = 10 V, (spread)
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Drain-source breakdown voltage
Vieross (1)) = b x Vgripss (25 'C)
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Gate threshold voltage Vs = f (T))
parameter: Vpg = Vgg, 1p=1 mA
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SIEMENS BSM 181 F

Typ. capacitances C = f (Vps) Typ. reverse recovery charge O, = f (T)
parameter: Vgg = 0, =1 MHz (spread) parameter: di/dt = 100 A/ s, Ir = 34 A
Ve=100V
102 ’ SIM00080 16 v SIM00081
nSF uc /
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T:

Forward characteristics of fast-recovery
reverse diode /: = f (Vgp)
parameter: T}, 7, = 80 us (spread)
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SIEMENS

BSM 181 F

Transient thermal impedance Z;,c = f (,)
parameter: D = t,/T
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Typ. gate charge Vs = f (Ocae)
parameter: [y, = 51 A
" SIM00084
‘4
v /| —
Ve 12
GS
10
Vs = 160V )
640V.
b ey
//\ A
6 pdyd
P
/
& 7
ya
2 /
0 A
0 100 200 300 400 500 600 700 nC 800

Semiconductor Group

aEare

70



SIEMENS

SIMOPAC® Module

Vos =1000V
I, =28A
R psion = 0.37 Q

BSM 191

® Power module

@ Single switch

® N channel

® Enhancement mode

® Package with insulated metal base plate VM105169

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 191 C67076-A1009-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vos 1000 \Y
Drain-gate voltage, Rgs = 20 kQ Vboer 1000

Gate-source voltage Vas +20

Continuous drain current, 7¢= 25 C I 28 A
Pulsed drain current, T = 25 °C Ip puss 112

Operating and storage temperature range Ti, Tag -55...+150 C
Power dissipation, T = 25 C P 700 W
Thermal resistance KW
Chip-case Ry <0.18

Insulation test voltage?, t = 1 min. Vis 2500 Ve
Creepage distance, drain-source - i6 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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS

BSM 191

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

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

Static Characteristics

Drain-source breakdown voltage Vieryoss \Y

Vas =0, Ip =0.25 mA 1000 - -

Gate threshold voltage Vasitn

Ves = Vos, Ib =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss HA

Vps=1000V, Vgg =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 Ros(on) Q

Ves=10V, I =18 A - 0.33 0.37

Dynamic Characteristics

Forward transconductance 8is 15 22 — S

VDS 2 2x [D X RDS(on)max.v ID =18A

Input capacitance Ciss - 22 30 nF

VGS=0! VD5=25V,f=1MHZ

Output capacitance Coss - 1 1.5

Ves =0, Vps=25V, f=1MHz

Reverse transfer capacitance Ces - 0.48 0.8

Vas =0, Vps=25V, f=1MHz

Turn-on time #on (fon = g on) + 1) 14 (on) - 60 - ns

Vee =500V, Vgg=10V p _ 30 -

Ip=18 A, Rgs=3.3Q !

Turn-off time Toit (ZOff =14 (ofy + ff) 14 (off) - 350 -

Vee =500V, Vgs =10V ; _ 60 _

Ip=18 A, Rgs=3.3Q f
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SIEMENS BSM 191

Electrical Characteristics (cont'd)
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values R Unit
min. i typ. { max.

Reverse diode

Continuous reverse drain current Is A

Ts=25 °C - - 28

Pulsed reverse drain current Iy

Ts=25 °C - - 112

Diode forward on-voltage Vso Y,

[=56A,Vs=0 - 1.15 1.4

Reverse recovery time t us

Ie = I, dig/dr = 100 A/ ps, Vg =100 V - 2 -

Reverse recovery charge O uc

Ie = Ig, dig/dt = 100 A/ us, Vg =100 V = 30 -
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SIEMENS

BSM 191

Characteristics at T, = 25 °C, unless otherwise specified.
Typ. output characteristics /7, = f (V)
parameter: £, = 80 us

Power dissipation P, = f (T¢)

parameter: T; = 150 "C
SIM00085
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Safe operating area I, = f (V)
parameter: single pulse, T¢ =25 C
T,<150C
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Typ. transfer characteristic I = f (V)
parameter: f, =80 us, Vps =25V
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SIEMENS BSM 191

Typ. drain-source on-state resistance Drain-source on-state resistance
RDS(on) =f(ID) ROS(on) =f(TJ)
parameter: Vgs parameter: Ip = 18 A; Vg = 10 V, (spread)
12 SIM00089 Q SIM00090
' VieeSY |55V | 6V | 65V [
Q i 10
RDS(on) 1.0 RUS(on)
0.9 / / /
08 / //
0,7 / Va4
N 4 / / /
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! P b
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| 1T " T [ /
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04173 e e o e e 147
0.3 o
. i //
0.2 I TV 8V {9V 10V 15V 20V e
01 8 -
0 0 i
0 10 20 30 40 S0 60 A _80-60-40-20 0 20 40 60 80 100120 °C 160
— ID - 7;
Gate threshold voltage Drain current I = f (T¢)
Vasan = f(T) parameter: Vgs 210V, T, = 150 'C
parameter: Vps= Vgs, Ip =1 MA
5 SIM00091 30 . . SIM00092
[ 1 [
v A
Vst ~ :; 98 fy I
o ~ - 8 /o N
.y
—~i— N\
-y . \\
- — 2 \
e e e N
~ N
~ - 20} T \
2 ~ "\ \\
T 10
___1¥
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T - |
1 1
0 L—L IR S T N 4{__‘ 0 e ]
-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 191

Drain-source breakdown voltage
V(BR)DSS (T;) =bx Vgrjpss (25 'C)

12 SIM00006
b
QiEssssssias
/
/
1.0 /
/

0.9
-60-40-20 0 20 40 60 80 100120 °C 160

Forward characteristics
of reverse diode [; =f(Vgp)
parameter: T}, f, = 80 us (spread)

103
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10°
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Typ. capacitances C = f (V)
parameter: Vgg = 0, f =1 MHz (spread)
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SIEMENS BSM 191

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

100 ) SIM00095
K 88 —H
w
thJC
107 e L o B11Y|
S
LA H
2 1T D=
107 s — - 05
i= % 0,2 Rt
5 L } 01— I
T 0,05
}’r F;’ 0,02 %
L 0,01 to—1t
10 il L

05 s510* 517 510 517 5 10 s 10!

—_—t,

Typ. gate charge Vs = f (Qcate)
parameter: Ippys = 42 A

1% SIMO00096
v // /
12

VGS

10
s=t00v | 7 7

8 800V y

L/
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0 f )
0 02 04 06 08 uC 10

— Qggte
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SIEMENS

SIMOPAC® Module
Vos =1000V
I, =28A

R psion = 0420

BSM 191 F

® Power module

® Single switch

® FREDFET

® N channel

® Enhancement mode YM105169

® Package with insulated metal base plate

® Package outline/Circuit diagram: 1"

Type Ordering Code

BSM 191 F C67076-A1053-A2

Maximum Ratings

Parameter Symbol Values Unit N
Drain-source voltage Vis 1000 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 1000

Gate-source voltage Vas +20

Continuous drain current, Tc=25C Iy 28 A
Pulsed drain current, Tc=257TC Ip puis 110

Operating and storage temperature range T, Ty —-55...+150 C
Power dissipation, T = 25 'C Py 700 w
Thermal resistance KW
Chip-case Ry ¢ <0.18

Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
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 Outline and Circuit Diagrams.

2 |nsulation 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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SIEMENS BSM 191 F

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

Parameter Symbol Values Unit

min. typ. [ max.

Static Characteristics

Drain-source breakdown voltage Vierpss \%
Ves =0, b =0.25mA 1000 - -

Gate threshold voltage Vasitny
Vas = Vos, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss HA
Vos = 1000 V, 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 Rosion) Q
Ves =10V, Ip = 18 A - 0.38 0.42

Dynamic Characteristics

Forward transconductance 8ts 15 22 - S
Vbs 2 2 X Ip X Rpg(onymaxs Ip = 18 A
Input capacitance Cies - 22 30 nF
Ves=0,Vps=25V, f=1MHz
Output capacitance Coss - 1.0 1.5
Vas=0,Vps=25V, f=1MHz
Reverse transfer capacitance Css - 0.36 0.5
Ves=0,Vps=25V,f=1MHz
Turn-on time o, (fon = g on) + &) 14 (on) - 60 - ns
Vee =500V, Vgg = 10V ; _ 30 _
In=18 A, Rgs=3.3Q !
Turn-off time #o (forr = 4 o) + 1) 14 (off) - 350 -
VCC=500 V, Vgs=1ov ¢ _ 60 _

f

In =18 A, Rgs =3.3Q
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SlEMENS BSM 191 F

Electrical Characteristics (cont'd)
at7j = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. l typ. [ max.

Fast recovery reverse diode

Continuous reverse drain current Is A

TC = 25 QC - - 28

Pulsed reverse drain current Isy

Te=25 °C - - 110

Diode forward on-voltage” Veo %

[F=56A,VGS=O - 12 16

Reverse recovery time L ns

I = Ig, dig/dt = 100 A/ us, Vi = 100 V - 300 -

Reverse recovery charge O uC

Iz =I5, dig/df = 100 A/ ps, Vg = 100 V - 2.2 -

" upon request

Semiconductor Group 80



SIEMENS BSM 191 F

Characteristics at 7; = 25 ‘C, unless otherwise specified.

Power dissipation P, = f (T¢) Typ. output characteristics I = f (Vps)
parameter: T; = 150 'C parameter: t, = 80 us
800 L : SIM000097 65 - h SIM00098
| ' p =700w [
. w A ‘\ 7 Vis="
tot 700 N I, =55 >—-200V"‘//‘ e A p 6,5V |
\ )
\ 50 __10'0\//;/]’ / / l
| 600 N LN VP = o7 /74 :
! i N 45 1\ L7 — 60V
f | 1.0V 7
500 N 0 N/
35 . // / 5,5V |
— }
400 | 30 )<
300 N 25 S 50V -
N 20 v >
\\ ~e
2001 N - 15 ~
\\ 0 4,5V
‘| i
100 ™
\ N 5 4,0V
0 ;_,—‘[._,,, — 0 1
0 50 100 °C 150 0 10 20 30 40 V 50
—T — Vs
Safe operating area I = f (Vps) Typ. transfer characteristic I, = f (Vgs)
parameter: single pulse, T¢ =25 C, parameter: £, =80 us, Vpg =25V
T,<150 'C
103 . SIM00099 40— S1M00100
A
s /
I Iy A
&S
T 102 43 S 30
)Y+
5 . o |
ya N VIIIEN |
TTINK N ims /
10' B ! 20
5 A\ f |
NN 1oms T
. N /
100 - i ID \ 100ms 10
5 F
- t -
L to /
ot L LI NI —
10° 5 10 5 102 5103 v 510 0 1 2 3 b SV 6
— Vs — Vg5
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SIEMENS

BSM 191 F

Continuous drain current I = f (T¢)
parameter: Vgs 210V, T; = 150 C

: SIM00101
30
A
\\
I
N
20 A\

\
\
i

0 20 40 60 80 100 120 °C 160

—T

Drain-source on-state resistance

RDS(on) = f(TJ)

parameter: [ = 18 A; Vs = 10 V (spread)
- . SIM00102

1.0
Q

RDS(on)
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0
0 20 40 60 80 100 120 °C 160

—T
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Drain-source breakdown voltage
V(BR)DSS (Ti) =bx V(BR)DSS (25 oc)

12 SIM00006
aseasases
/
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Typ. capacitances C = f (Vpg)
parameter: Vgs=0, f=1 MHz
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SIEMENS BSM 191 F

Typ. reverse recovery charge O, = f (T) Forward characteristics
parameter: dir/dt = 100 A/ us, of fast-recovery reverse diode /- = f (Vgp)
Ir=28A,Vg=100V parameter: T,t, = 80 ps (spread)
s T SIMDO104 3 SIM00105
14 10
ue 5
/
0 12 / I
=
0 o L 25Chye Ly |
y F=150°C typ. SEZ AL~
B / 5 /- /7 'Ir -
;=
‘ A A7 2 (98%)
4 150°C(98%)
6 /
/ I/}
/| 0’ -
b 4 I
D 5 11
P T
2 L
0 - 10° ,
0 50 100 €150 0 1 2 vV 3

VSD
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SIEMENS

BSM 191 F

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

L SIM00106
W
mazs
-1 I
Zyye 10 S
5
L
10°2 R .
> 1
5 I
B P
— — 8'2 f -
-3 P 3 P
10 = 0,1
0.05
5 0,02
001
10" ‘

107 5 107 5 107 5 1072 510" 510° s 510

Typ. gate charge Vis = f (Qaate)
parameter: Ipyys = 42 A

1 syom
v D %

12

VG S

N
N

\

V5= 100V P
8OOV

\

0 0,2 0.4 0,6 08 uC 1.0

—= Qaate
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SIEMENS

SIMOPAC® Module
Vos =50V
I, =2x200A

R psion) = 4.5 mQ

® Power module

® Half-bridge

® N channel

® Enhancement mode

® Package with insulated metal base plate
® Package outline/Circuit diagram: 2a’’
Type Ordering Code
BSM 204 A C67076-S1102-A2

Maximum Ratings

BSM 204 A

VM205170

Parameter Symbol Values Unit
Drain-source voltage Vos 50 \'
Drain-gate voltage, Rgs = 20 kQ Vbaer 50

Gate-source voltage Vs +20

Continuous drain current, T¢ = 55 'C I 200 A
Pulsed drain current, T = 55 °C I puss 600

Operating and storage temperature range Tj, Ty -55...+150 ‘C
Power dissipation, T = 25 C P 400 w
Thermal resistance KW
Chip-case Ry ic <0.31

Insulation test voltage?, t = 1 min. Vi 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS

BSM 204 A

Electrical Characteristics

atTj = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ltyp. | max.

Static Characteristics

Drain-source breakdown voltage Vier)pss Vv

VGS =0, ID =0.25mA 50 - -

Gate threshold voltage Vst

Vas = Vos, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss uA

VDS = 50 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 Roson) mQ

Ves=10V, I =130 A - 3.8 4.5

Dynamic Characteristics

Forward transconductance 8is 90 130 - S

Vbs 2 2 X Ip X Rpg(ommax., Io = 130 A

Input capacitance Ciss - 12 16 nF

VGS=O: VDS=25V,f=1 MHz

Output capacitance Coss - 6 8

VGS =0, VDS =25V, f’= 1 MHz

Reverse transfer capacitance Ces - 1.6 2.4

VGS =0, Vps=25 V,f= 1 MHz

Turn-on time o, (fon = g on) + 1) 14 (on) — 280 - ns

Vee =40V, Vgg=10V _ -

Ip =200 A, R =330Q f 220

Turn-off time toy (fo = t oty + 1) L4 (off - 290 -

VCC=40V’VGS=10V 7 —_ 60 -

Ip =200 A R;=33Q f
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SIEMENS BSM 204 A

Electrical Characteristics (cont'd)
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. !typ. % max.

Reverse diode

Continuous reverse drain current I A

Tc=25 °C - - 200

Pulsed reverse drain current Ism

Tc=25 °C - - 600

Diode forward on-voltage Vso Vv

Ir=400A,V5=0 - 1.25 1.6

Reverse recovery time [- us

Iz = I, dig/dt = 100 A/ pus, Vg =30V - 350 -

Reverse recovery charge O uC

I = I, dig/dt = 100 A/ us, VR =30V - 4 -
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SIEMENS

BSM 204 A

Characteristics at 7} = 25 "C, unless otherwise specified.

Power dissipation P, = f (T.)
parameter: T, = 150 'C

450 - :

w

400

STIN

| 350

SIM00108

300 N

250 \
N

200 N
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100

N
50 N

0
0 20 40 60 80 100 120 140°C160
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Safe operating area I, = f (V)
parameter: single pulse, T¢ =25 C
7,150 C

10° SIM00110
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s I ~d
N N 1ms
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e D lanme
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Typ. output characteristics Iy =1 (V)
parameter: z, = 80 ps
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Typ. transfer characteristic I, = f (Vs)
parameter: 7, =80 us, Vpg =25V
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SIEMENS

BSM 204 A

Drain current I, = f (T¢)
parameter: Vo210V, T;=150 C

Drain-source breakdown voltage
Vieross = b x Vigaypss (25 C)

SIM00112 12 SIM00006
A .
. 200 b
D
180 \\
T 160 \ | ~
\\ 14 ,/
140 \
120 N\ //
100 \\
80 \ 10 /
60 A /
40 \ it
20 /
0 0.9 "
0 20 40 60 80 100 120 140°C160 -60-40-20 0 20 40 60 80 100120 "C 160
— — ]
Drain-source on-state resistance Typ. capacitances C = f (Vpg)
Rpsony = f(T)) parameter: Vgg=0, f=1 MHz
parameter: [p= 130 A; Vgs =10V
SIM00113 SIMOO0114
8 102
mo W nF
I
7
RDS(DI’" / 1 5 1
6 // \
/'
5 2d “\
7 7’
e
L7 98% P \ T Ciss
b g > 10"
LA
3—7 - —
typ. 5 \\
2 = \\ — Goss
N
1 \\\
\
0 0 R Crss
~80-60-40-20 0 20 40 60 80100120 "C160 10
—= 0 10 20 30 V40
——— VDS
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SIEMENS BSM 204 A

Drain source on-state resistance Gate threshold voltage Vs = f (7))
Rosony = f (Ip) parameter: Vg = Vg, Ip = 1 mA (spread)
parameter: Vg
a 'I , ‘ . i ~ SIMOONS 5 . SIMO0116
Ves=5V5.5V 6V TV BV 9V |10V v
Roston) I | Vsitn <=
/ l 4 < 98%
0.010 I T = s
/ ~ =
typ.
; —~r
/ _
~ I ~—
/ el
< 2 S
0.005 / // / TS
-1 — P o
//
1
/7 ]I
15V 20V
Q 0
0 100 200 300 400 A -60-40-20 0 20 40 60 80 100 120 °C 160

~—>»/D - 7}
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SIEMENS

BSM 204 A

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

100 SIMOONT
= ARt ‘
w
Zinsc =T
1 -
107!
S
o P |
i il
= ”D=
-2 ] 0,5
10 0,2 = Prot
! 0,1 t
> N
” 0,02, i
0,01 T i
10°3 H 0l R

0 5 10° s1* s510° 512 51" 510° Ss10

fo

Typ. gate charge Vs = f (Qaate)
parameter: Ipo,s = 330 A

. SIMO00118
16
' pd
1k
VGS 7~
V55=40V
[ 12 10V /
10 ///
A
8 a7
) AN
o
/
1/
2
0
0 100 200 300 400 nC 500
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SIEMENS

SIMOPAC® Module
Vos =100V
I, =2x125A

R psom = 0.013 Q

® Power module

@ Half-bridge

® N channel

® Enhancement mode

® Package with insulated metal base plate
® Package outline/Circuit diagram: 2a"
Type Ordering Code
BSM 214 A C67076-S1100-A2

Maximum Ratings

BSM 214 A

VM205170

Parameter Symbol Values Unit
Drain-source voltage Vs 100 \%
Drain-gate voltage, Rgs = 20 kQ Voar 100

Gate-source voltage Vas +20

Continuous drain current, Tc= 25 'C Ip 125 A
Pulsed drain current, T, = 25 C Ip puis 375

Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, T = 25 C Pt 400 w
Thermal resistance K/w
Chip-case R i <0.31

Insulation test voltage?, ¢ = 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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS

BSM 214 A

Electrical Characteristics

atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit
min. !typ. 1 max.

Static Characteristics
Drain-source breakdown voltage Vierpss v
Ves =0, I, =0.25mA 100 - -
Gate threshold voltage Vasin)
Vas=Vos, b=1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss HA
VDS = 50 V, VGS = O
T;=25°C - 50 250
T;=125°C - 300 1000
Gate-source leakage current lsss nA
Veas=20V, Vps=0 - 10 100
Drain-source on-state resistance Roson) Q
Vas=10V, [ =38 A - 0.01 0.013
Dynamic Characteristics
Forward transconductance 8ts 40 60 - S
VDS = 2x ID X RDS(on)max,v ID =38A
Input capacitance Ciss - 9 12 nF
VGS =0, VDS =25 V,f‘= 1 MHz
Output capacitance Coss - 4 6
VGS=0»VDS=25Vv f=1 MHz
Reverse transfer capacitance Ces - 1.6 2.4
Vas=0,Vps=25V,f=1MHz
Turn-on time t,, (fon = g on) + &) 14 (on) - 50 - ns
Vee =50V, Vgg=10V _ 190 -
Ip=78 A Res = 3.3Q f
Turn-off time to (forr = L4 o + ) T4 (off) - 190 -
Vec =50V, Vgg =10V

t - 50 -
In=78A, Rgs=3.3Q
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SIEMENS BSM 214 A

Electrical Characteristics (cont'd)
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. | 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 Vso \%

[r=250A,Vs =0 - 1.25 1.6

Reverse recovery time t, ns

Ir = 1g, dig/dt = 100 A/ us, Vg =30V - 320 -

Reverse recovery charge O ncC

Ir = Ig, dig/dt = 100 A/ us, Vg =30V - 3.6 -
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SIEMENS BSM 214 A

Characteristics at T = 25 'C, unless otherwise specified.

Power dissipation P = f (T¢) Typ. output characteristics Ip = f (Vps)
parameter: T, = 150 'C parameter: , = 80 us
W . : SIMO0M19 . SIM00120
280 P 400w || ]
400 A 7\/Gs=zov !
— 8V
Rt N Iy 240 \\ /i // L]
220 /L /
Y
v Y
; \. 200 o]
00 N 180 v_|
N 160 // ) =
\
140 / \
200 A /8RN ]
W 120 e 6V
\ " N |
\ 100 V4 t
N ) 55V
S — g
100 \ 60 /i / ')VE
|
N w0 45V
) 20 =
0 0 &= ‘ .
0 20 40 60 B0 100 120 140°C160 0 1 2 3 L 5 6V
——T Vos
Safe operating area I = f (Vpg) Typ. transfer characteristic Iy = f (Vs)
parameter: single pulse, T¢ =25°C parameter: £, =80 s, Vps =25V
T,<150C
3 SIMO0121 . SIMO0122
b H ] *
5 i QH], fy= A
I e ENY 60ps I
0 2 X 100ps ° 50
S N '\
2 Q;é"< \\ \ 40
10 / = Tms i
5 N |
AN ™ 30 I
\ N
D- i’_ oc . 10ms
10’ 1 ] = 20
— 1
5 E % - 100ms
- 10 ———
A /
{
10° l J l H mf 0
10° 5 101 5 10° 5v 10° 0 H 4 6 8 VvV 10
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SIEMENS

BSM 214 A

Typ. on-state resistance

RDS(on) =f(10)
parameter: Vg

S SIM00123
0,04 T T T T T
Vs = SV I55vi6V ™ 8v
Q
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0,03
/ / /
0,02 /// 74 / )
PP 4RBP 4P
P r //' ot
0,01 2=
9V 10V| 15V| 20V
|
OI
0 40 80 120 160 200 240 A 280

——[D

Gate threshold voltage Vg = f (7))
parameter: Vpg= Vgg, Ip = 1 mA (spread)

< SIM00125
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—
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On-state resistance Rpg () = (T)
parameter: Ip = 38 A; Vs = 10 V (spread)
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Drain current I, = f (T;)
parameter: Vo510V, T, = 150 'C
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BSM 214 A

SIEMENS

Typ. capacitances C = f (Vps)
parameter: Vgs =0, f =1 MHz (spread)

Drain source breakdown voltage
SiMo0iZy

Vierypss (T}) = b x Vigrjpss (25 'C)
12 SIM00006 102
nE
b c®
T g 1 NS
11 / 10’ \ ~ CosT
/ =
/| 5 X
/ ‘\ ‘_\ (055—-
~
% —
o rss
10 10
5

/
/ -
/
R
10 0 10 20 300 V40
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0.9
-60-40-20 0 20 40 60 80 100 120 °C 160

Forward characteristics
of reverse diode /- = f (Vgp)

parameter: T; f, = 80 us (spread)
103 SIM00128
A - l
g
ITF %
107 / 1=
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7/ 1TH150°C typ.
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S'EMENS BSM 214 A

Transient thermal impedance Zy,c = f (7,
parameter: D = t,/T

SIM00129

9 g 2 Ff’nf
> 008 ‘ @IB
¢ [
4 0,02
001 to—1

1073 Ll LU |
0°  510% 5103 5102 5 107 5 100 s 10!

-1

Typ. gate charge Vgs = f (Qsae)
parameter: Ipys = 185 A
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v
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Ves Z
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0 40 80 120 160 200 240 280 320 nC360
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SIEMENS

SIMOPAC® Module

Vos =200V
I, =2x81A
R DS(on) = 0.03 Q

Power module
Half-bridge

N channel
Enhancement mode

Package outline/Circuit diagram: 2a"

Package with insulated metal base plate

Type Ordering Code

BSM 224 A

C67076-S1101-A2

Maximum Ratings

BSM 224 A

VM205170

Parameter Symbol Values Unit
Drain-source voltage Vs 200 \%
Drain-gate voltage, Rgs = 20 kQ Voer 200

Gate-source voltage Vs +20

Continuous drain current, Tg = 25 C Ip 81 A
Pulsed drain current, T¢ = 25 °C Io pus 250

Operating and storage temperature range T, Tey -55...+150 C
Power dissipation, T = 25 ‘C Py 400 w
Thermal resistance KW
Chip-case R ¢ <0.31

Insulation test voltage?, ¢ = 1 min. Vi 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS

BSM 224 A

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. 1 typ. Tmax.

Static Characteristics

Drain-source breakdown voltage Vigrypss Vv

Vas =0, Ih=0.25 mA 200 - -

Gate threshold voltage Vasitn)

Vas = Vos, Ip =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss A

Vs =200V, 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 Ros(on) Q

Ves=10V, [ =50 A - 0.023 0.03

Dynamic Characteristics

Forward transconductance 8fs 40 58 - S

Vs 2 2 x Ip X Rpsionmax Ip = 50 A

Input capacitance Ciss - 7 9 nF

Vas =0, Vps =25V, f=1MHz

Output capacitance Coss - 25 4

Vas =0, Vps =25V, f=1MHz

Reverse transfer capacitance Gs - 0.8 1.5

Ves=0,Vps=25V,f=1MHz

Turn-on time o, (fon = g (on) + ) 14 (on) - 55 - ns

Vee =100V, Vgs =10V ; _ 110 _

Ip=52A, Rss=33Q '

Turn-off time o (forr = t4 (o) + 1) 14 (o) - 220 —

Vec =100V, Vgg=10V ; _ 35 _

Ip=52A Rgs=33Q f
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SIEMENS BSM 224 A

Electrical Characteristics (cont'd)
atT; = 25 C, unless otherwise specified.

Parameter Symbol Values Unit
min. 1 typ. L max.

Reverse diode

Continuous reverse drain current Is A

Tc=25°C - - 81

Pulsed reverse drain current Ism

Tc=25 °C - - 250

Diode forward on-voltage Vsp Vv

Ir=162 A, Vgs=0 - 1.25 1.6

Reverse recovery time ty ns

I = I, dig/dt = 100 A/ pus, Vg =100 V - 320 -

Reverse recovery charge O uc

Ir = I, dig/dt = 100 A/ us, Vg =100 V - 4.3 -
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SIEMENS BSM 224 A

Characteristics at T} = 25 'C, unless otherwise specified.
Power dissipation P, = f (T¢) Typ. output characteristics I, = f (Vpg)
parameter: T; = 150 'C parameter: f, = 80 us

W SIM00131 180 . SIM00132
A \ A, =40ow o I
p 400 160 \iyly L N—
tot Iy | Ves=
20V /
1 Wl 65V
\ 1 9V / .
300 \ 120 1
//‘ )~ il 6V
100
/// A\ ]
200 \ 80 1/, A s,lsv—
\ /N ,
7 N l
TTTN 60 va N
5V__|
100 \\ 40 [— =~ =
\ 4,5V
N\ Y ) 1
0 ; =t
0 20 40 60 80 100 J20 °C 160 0 2 4 6 8 Y
VDS

___—.’[‘c

Typ. transfer characteristic /p = f (Vs)

Safe operating area I, = f (Vg)
parameter: #, =80 us, Vpg =25V

parameter: single pulse, Tc=25C

T;<150 °C
3 SIM00133 SIMO0134
12 T 7 T ) 60
5 I, A
ID
89 L 50 |-
l/é:( \ [
2 AN h |
10 = 40
w4 ,_:). AN I
5 — \‘ \w‘ 1ms 11 ’
AW 30+ |
~ |
o= 72| [N TN |
10 ==l M iomsH: 20 I
—J 3
5= I - ]
"~
- % 100ms i 10 ’
oL LI 0
10° 5 10! 5 107 5 v 10° 0 2 4 6 8 V 10

— Vs —= Vs
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SIEMENS BSM 224 A

Typ. on-state resistance On-state resistance Rpgony = f (7))
Rosgon) = f (Ip) parameter: Ip = 50 A; Vgs = 10 V (spread)
parameter: Vgg
SIM00135
0‘10 ! ! ! ! ! 0,0 7 . SIM00136
Vgs=SV| 55V 6V | 65V TV
Q s
Roson) Rosom Q /
Vi
V4
0,05 /
/ I
/
V..
/ ) o0& 98% L7
0,05 / 4
' / / 4 )4
J/ P / p 003 /, & //
/ / 7
////ﬁ// = 002 4//
et — I "
- 7 7 : //,,
AN AN
8V | 9V |10V [15V |20V 0,01
0 0
0 20 40 60 80 100 120 10 A 180 -80-60-40 20 0 20 40 60 B0 100120 °C 160
—— —7
Gate threshold voltage Vg, = f (1)) Drain current I, = f (1)
parameter: Vpg= Vgs, Ip = 1 mA (spread) parameter: Vgs> 10V, T} =150 'C
SIM00137 SIM00138
5 90
\ A
Vst I, 80 \
4 N
70
e 98% 60 N
3 e~ \
| 50
. | 1
2 . 40
1 \
. = 30 \
= 2%
1 S 20 - S — . - \ —
10
oso 40-20 0 20 40 60 80 100 120 °cTso oL -
T . 0 20 40 60 80 100 120 140°C160
—T T
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SIEMENS

BSM 224 A

Drain source breakdown voltage
V sripss (Tj) =bx V(BR)DSS (25 C)

12 SIMO0006
b -
T 11 7 /'

/|
/
/
1.0 / /
/
/

0.9
-60-40-20 0 20 40 60 80 100 120 °C 160

— 7

Forward characteristics
of reverse diode /r = f (Vgp)

parameter: T t, = 80 us (spread)

3 SIM00140
10 - : T
A !

5 ! 4

I ;
/4
4 7;,__

102 25°Ctyp.

150°C typ.
yam
> Ay

-
o
M —

Ry
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Typ. capacitances C = f (Vpg)
parameter: Vg = 0, f= 1 MHz (spread)
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SIEMENS BSM 224 A

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

10° : stuooris
LS
z"\ JC w I
10° /’,' —+H
5 = A
il
102 LA g;
. i = %:5,5 Fot
A o0 pymagiil
. Y L L

10° 510" s 10° 5107% 510 5 10° s 10'

t

Typ. gate charge Vs = f (Qoare)
parameter: Ipys = 121 A

) SIMO0I?
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v

i
VGS

12

—1— -

[

10 L

2
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| i

0 40 80 120 160 200 10 280 320 nC 360

" aGafe
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SIEMENS

SIMOPAC® Module

Vps =400V
I, =2x45A
R psony = 0.1 Q

Power module
Half-bridge
FREDFET

N channel
Enhancement mode

Package outline/Circuit diagram: 23"

Package with insulated metal base plate

Type Ordering Code

BSM 244 F

C67076-A1155-A2

Maximum Ratings

BSM 244 F

VM205170

Parameter Symbol Values Unit
Drain-source voltage Vbs 400 \
Drain-gate voltage, Rgs = 20 kQ Vbar 400

Gate-source voltage Vas +20

Continuous drain current, 7o =25 'C Ip 45 A
Pulsed drain current, T = 25 °C Ip puss 180

Operating and storage temperature range T;, Ty, —-55...+150 C
Power dissipation, T = 25 “C P 400 w
Thermal resistance KW
Chip-case Ry ¢ <0.31

Insulation test voltage?, ¢ = 1 min. Vi 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS

BSM 244 F

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

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

Static Characteristics

Drain-source breakdown voltage Vierypss \'

Ves=0, Hh=0.25mA 400 — _

Gate threshold voltage Vasin)

Vas = Vos, b =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss uA

Vps =400V, Vgs =0

T;=25°C - 50 250

T;=125°C - 300 1000

Gate-source leakage current lass nA

Ves=20V, Vps=0 - 10 100

Drain-source on-state resistance Roson) Q

Vas=10V, I, =28 A - 0.09 0.1

Dynamic Characteristics

Forward transconductance 8is - 26 - S

Vbs 2 2 X Ip X Rpg(onymax.» 1o = 28 A

Input capacitance Ciss - 18 24 nF

Vas=0,Vps=25V,f=1MHz

Output capacitance Coss - 1.3 1.9

Vas=0,Vps=25V, f=1MHz

Reverse transfer capacitance Cis - 0.48 0.7

Ves=0,Vps=25V, f=1MHz

Turn-on time o, (fon =ty on) + ) 14 (on) - 60 - ns

Ve =200V, Vgs=10V p _ 30 _

Ip=28A,Rzs=3.3Q '

Turn-off time Lot (toff =1y (off) + tf) ty (off) - 130 -

VCC=200 V, VGS= 0V £, — 40 —

ID=28A,RGS=3.3Q f

Semiconductor Group 107



SIEMENS

BSM 244 F

Electrical Characteristics (cont'd)

atT; = 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 - - 45

Pulsed reverse drain current Ism

Tc=25 °C - - 180

Diode forward on-voltage Vso \

Ie=90A, Vg =0 - 1.2 1.6

Reverse recovery time ty ns

Ir = Ig, dig/dt = 100 A/ us, Vg =100 V - 200 -

Reverse recovery charge O uC

Iz = I, dig/dt = 100 A/ ps, Vg = 100 V - 1.5 -
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SIEMENS BSM 244 F

Characteristics at T} = 25 'C, unless otherwise specified.

Power dissipation P, =1 (1¢) Typ. output characteristics I =f(Vps)
parameter: T, = 150 'C parameter: t, = 80 us
SIMO0143 N SIMO0144
W 100 1P ZL00W {
400 A \_20V/,15V {10V /BV |
P I \
tot D
\ /

NEE/
300 \ K/
/

BN/ Canmn
//A// o

N
NN
\
N
"

200 N\

//
/|
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|/
/
o

/)
4 < L
100 AN ,/ S~L
\ 7
|
\ il 4,5V-
|
0 0 =LAl
0 20 40 60 80 100 j20 °C 160 0 10 Vv 20
—Tc Vs
Safe operating area I, = f (V) Typ. transfer characteristic /p = f (Vgs)
parameter: single pulse, Tc=25C parameter: £, =80 us, Vpg =25V
7,<150 'C
103 | 1 SIM?OMS €0 SIM00146
A :
5 ] A
b Iy
7, 50
"2nY \ 1‘0[] S[
0 NgZ4R1h IR @
AN 3 100ps I
Ay N n
5 AT N~ ‘ |
QAN N 30 4
N c N msy ]
‘ N \
10’ a 20
N .
5 N P ] a4 SR R - '\ N\ 10
k D - oc \\ ms’ . /
— ' 1
=
L /
oo L LI N 1 5 /
10° 5 10 s 10 sv 10’ 0 5 v 10

s Vs
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SIEMENS

BSM 244 F

Typ. on-state resistance

RDS(un) =f(ID)
parameter: Vg

Q SIM00147
[ Vie=5v 55v] 6vl 65v 7V
03
RDS(on) I
/ /
0,2 —
/)
/ // /
A A /,/ B P
//
/// /// —
01 H—= — ——
—E%égg
8V 10V 12V 15V 20
|
ol
0 20 40 60 80 A 100

.—“ID

Gate threshold voltage Vg = f(T))
parameter: Vps = Vgs, Ip = 1 MA (spread)

SIMO0149
5
v
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GS(th) ~T98%
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3 ~J
—
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— ~ J
~
4

0
-60-40-20 0 20 40 60 80 100 120 °C 160
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On-state resistance Rpg(n) = f (T))
parameter: Iy = 28 A; Vs = 10 V (spread)
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Drain current [, = f (T;)
parameter: Vgs= 10V, T, =150 'C
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SlEMENS BSM 244 F

Drain-source breakdown voltage Typ. capacitances C = f (Vpg)
Vierpss (T}) = b X V grjpss (25 C) parameter: Vs = 0, f= 1 MHz (spread)

12 SIM00006 102 - SIM00151

nF

c 5

~ '
/ [iSS
11 7 10’
/ 5
\\\
/ S~
Va TN T ——
10 10 N Coss
/ ~
/ 5 o ——— —— 1
rss
/|
/

0.9 - 10"

-60-40-20 0 20 40 60 80 100120 °C 160 0 10 20 30 V W
rj — Ws

Typ. reverse recovery charge Q.. = f (T}
parameter: dig/df = 100 A/us, Ir =45 A
Ve=100V

6

SIM00152

i 4

0 50 100 °C 150
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SIEMENS BSM 244 F

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

100 N SIM00153
K
w
Zynyc gl
107 Il e’
5 —HH 7
= Sarm ST iy
TR ‘
T 4 N A 1
102 A 01 R I
0,05
> Edfii 0,02 —— I
1
A [ lg'o - [fn - |
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10° s 10* 513 51107 51" 510 s 10

___’fp

Typ. gate charge Vs = f (Qcate)
parameter: Ip,s = 67.5 A

" SIM00154
y I |
%
Gs 12 Vps 280V
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6
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4 ‘
0 A [ i
0 100 200 300 400 nC 500
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SIEMENS

SIMOPAC® Module
VDS =500V
I, =2x35A

R psom =017 Q

Power module

Half-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Package outline/Circuit diagram: 2a"

Type i Ordering Code
BSM 254 F | C67076-A1150-A2

Maximum Ratings

BSM 254 F

VM205170

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, Tc= 25 'C Ip 35 A
Pulsed drain current, Tc = 25 'C Ip pus 140

Operating and storage temperature range T;, Ty —-55...+150 ‘C
Power dissipation, ¢ = 25 C Pt 400 w
Thermal resistance KW
Chip-case Rin g <0.31

Insulation test voltage?, £ = 1 min. Vi 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS BSM 254 F

Electrical Characteristics
atT; = 25 "C, unless otherwise specified.

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

Static Characteristics
Drain-source breakdown voltage Vierpss \Y
Vas =0, Ih=0.25mA 500 - -
Gate threshold voltage Vasin
Vas = Vbs, b =1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss A
VDS =500 V, VGS =0
T;=25°C - 50 250
T,=125°C - 300 1000
Gate-source leakage current lsss nA
Ves=20V, Vps=0 - 10 100
Drain-source on-state resistance Ros(on) Q
Ves=10V, [ =22 A - 0.14 0.17
Dynamic Characteristics
Forward transconductance Sis 13 20 - S
Vos 2 2x1p XVRDS(on)maXJ Ih=22A
Input capacitance Ciss - 18 24 nF
Ves=0,Vps=25V,f=1MHz
Output capacitance Coss - 1.3 1.9
Ves=0,Vps=25V, f=1MHz
Reverse transfer capacitance Ges - 0.48 0.7
Vas=0,Vps=25V, f=1MHz
Turn-on time Zon (fon = g on) + 2 14 (on) - 40 — ns
Vee=250V, Vgs=10V P _ 30 _
Ip=22A,Rss=33Q r
Turn-off time to (Zotr = Ly o + 1) 14 (ofty - 70 -
Vee =250V, Vgg=10V

t - 55 -

ID=22 A, RGS'_' 339

Semiconductor Group 114



SIEMENS BSM 254 F

Electrical Characteristics (cont'd)
at7; = 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 - - 35

Pulsed reverse drain current Igm

T;=25°C - - 140

Diode forward on-voltage Vso \

Ir=70A, Vg =0 - 1.2 1.6

Reverse recovery time b ns

Iz = I, dig/dt = 100 A/ us, Vg = 100 V

T;,=25°C - 200 280

T;=150°C - 350 500

Reverse recovery charge O uC

Ir = Ig, dig/dt = 100 A/ pus, Vg =100 V

T,=25°C - 1.5 25

T,=150 °C - 8.5 12

Repetitive peak reverse current jy A

Iz = Ig, dig/dt = 100 A/ us, Vg =100 V

T,=25°C - 12 -

T;=150 °C - 28 -
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SIEMENS BSM 254 F

Characteristics at T; = 25 'C, unless otherwise specified.

Power dissipation P, = f (T;) Typ. output characteristics I = f (Vps)
parameter: T; = 150 'C parameter: £, = 80 us
SIM00155 80 SIM00156
w ['VR,,= 400w
I A VGS=\‘
p 400 o 70—T20vs
v ) |5y y w_|
%
60— gy 74 7
N\ e 65V
300 \ 50 y, // 7 T
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40 "y as 6
200 \ 18/} //
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/// 5,5V
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100 \\ 20 v
N 10 4,5V
) ;
0 0 4y
0 20 40 60 80 100 120 °C 160 02 4 6 8 1012116 18202224V 28
—_— T( — VDS
Safe operating area I, = f (Vps) Typ. transfer characteristic /p = f (Vgs)
parameter: single pulse, T¢ =25 °C parameter: f, =80 us, Vpg =25V
7,<150 'C
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SIEMENS

BSM 254 F

Drain current I, = f (1)
parameter: Vo> 10V, T; =150 C
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Drain source on-state resistance

Rosgony = £ (T))
parameter: Ip=22 A; Vgs =10V, (spread)
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Drain-source breakdown voltage
Verpss (T) = b x Vgrpss (25 'C)

SIMO0006
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Typ. capacitances C = f (V)
parameter: Vgg = 0, f= 1 MHz (spread)
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SIEMENS

BSM 254 F

Forward characteristics
of fast-recovery reverse diode /r = f (Vgp)
parameter: T,,¢, = 80 us (spread)

3: SIMO0162
10 ,
A f
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e
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Typ. reverse recovery charge Q,, = f (T}
parameter: di/dt = 100 A/us, Ir =35 A
Ve=100V
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SlEMENS BSM 254 F

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

o o " " SIMO0164
X il
W i
Zinit f L
10" A
5
e
LA D=
102 Zaplls 83 ! | H
== 0.1 i ’D g
5 10,05 il mafl
- i Sl wmang
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Typ. gate charge Vs = f (Qcate)
parameter: Ip,s = 52.5 A

15 BSM254F o SIM00165
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0 100 200 300 400 500 nC 600
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SIEMENS

SIMOPAC?® Module

Vos =800V
I, =2x20A
R psion) = 0.48 Q

Power module
Half-bridge
FREDFET

N channel
Enhancement mode

Package outline/Circuit diagram: 2a'

Package with insulated metal base plate

Type Ordering Code

BSM 284 F

C67076-A1152-A2

Maximum Ratings

BSM 284 F

VYM205170

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, T = 25 'C Ip 20 A
Pulsed drain current, T = 25 'C 1o pus 80

Operating and storage temperature range T;, Ty -55...+150 ‘C
Power dissipation, 7o = 25 C Pt 400 W
Thermal resistance K/W
Chip-case R s <0.31

Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
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 Outline and Circuit Diagrams.

2 Insulation 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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SIEMENS BSM 284 F

Electrical Characteristics
at7T; = 25 C, unless otherwise specified.

Parameter Symbol Values Unit

min. ! typ. 11 max.

Static Characteristics

Drain-source breakdown voltage Vgripss Y
Ves =0, Ib =0.25 mA 800 - -

Gate threshold voltage Vasin)
Vas = Vos, I =1 mA 2.1 3.0 4.0

Zero gate voltage drain current Ipss nA
Vbs =800V, Vgg=0
T;=25°C - 50 250

T;=125°C - 300 1000

Gate-source leakage current lass nA
Ves =20V, Vps=0 - 10 100

Drain-source on-state resistance Roson Q
Ves=10V, I =13 A - 0.36 0.48

Dynamic Characteristics

Forward transconductance 8is 10 18 - S
VDS 2 2x ID ><RDS(on)max.: 1D =13A

Input capacitance Ciss - 15 20 nF
VGS = O, VDS =25 V,f= 1 MHz

Output capacitance Coss - 0.7 1.5

VGS = O, VDS =25 V, 'f= 1 MHz

Reverse transfer capacitance Ces - 0.3 1
Vas=0,Vps=25V,f=1MHz

Turn-on time fon (fon = 14 (on) 1) T4 (on) - 50 - ns

Voo =400V, Vg = 10V

— 30 -

Ip=13 A, Res=3.3Q f

Turn-off time Toff ([off =ly (off) + tf) ty (off) - 130 -

VCC=4OO V, VGS= 1OV t _ 35 _
f

In=13 A, Rgs = 3.3Q
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SIEMENS

BSM 284 F

Electrical Characteristics (cont'd)

atT; = 25 'C, unless otherwise specified.

Parameter

Symbol

Values

min. ] typ. ’ max.

Unit

Fast-recovery reverse diode

Continuous reverse drain current
Tc=25 °C

Is

Pulsed reverse drain current
Te=25 °C

Isu

Diode forward on-voltage
Ir=40A,Vss=0

Veo

Reverse recovery time
Ig = Ig, dig/dt = 100 A/ us, Vg =100 V
T;=150°C

- 300 -

ns

Reverse recovery charge

Ie = Ig, dig/dt = 100 A/ ps, Vg = 100 V
T,=25°C

T;=150"C

er

uC

Semiconductor Group
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SIEMENS BSM 284 F

Characteristics at T} = 25 ‘C, unless otherwise specified.

Power dissipation P, = f (T;) Typ. output characteristics 7, = f(Vps)
parameter: T; = 150 'C parameter: £, = 80 us
W SIMGO0166 i SIM00167
A \me:l'oow
) ‘ l} yi
p_ 400 40 Ay
tot \ ID 20V—T, / VES=
1 15V / 6V
[ 85V 'z
N 8V / /
300 \ 30 — 175V /
W / 55V
/<
200 \\ 20 [/
/4P v
N v <
~
100 \\ 10 / \1. :
5V
\\ yd %
LV
0 0 | |
0 20 40 60 80 100 120 °C 160 0 10 20 30 40 Vv
— T = Vs
Safe operating area /I, = f (V) Typ. transfer characteristic I, = f (Vs)
parameter: single pulse, T, =25 C, parameter: f, =80 ps , Vps =25V
T,<150°C
2 } SIM00168 B SIMO0169
10" — TR 5 20
T )
A T \'\’Q A A 1
5 NS, N ! A
0 EYAY 3 I h
A \ N
K N
1 /!\ NN N
. & !
5 100&2— N ”
1 ims =]
| 10ms AWAY 10
100ms =) N
DCN
10° —
g E/ 1
}i
— | | |
107 [ LI ol
10° 5 10 5 10° 5 v 103 0 2 I 6 8 VvV 10
— Vs — Vs
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SIEMENS

BSM 284 F

Typ. on-state resistance Rygon) = f (/)
parameter: Vg
SIM00170
16 ! ssv| [V
Q Vs =5V 5
Roston) 14
1,2
10
I 4
L/
08 /
// A,
06—  ——
et o o
ol a1 ________———"5:‘-_—__—;
B e e
02 7V 75V| 8V| 85V 10V 15V 20
0
0 10 20 30 40

Gate threshold voltage Vs,

=f(T)

parameter: Vgg= Vpg, Ip=1 mA

(spread)
SIM00172
5
v
Yesttm I ~[98%
4 ~3<
N~
—~
3 ~ typ.
T~
o~
-~ T~
=l
2 — I~
T~ —
~
1

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

Semiconductor Group
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On state resistance Ry, = f (T))
parameter: Ip= 13 A; Vg =10V

(spread)
B SIMO0171
12
Q
R,
DS(on)1,0
/
v
0.8
Ppd
A L~
8% ,//
0.6 L T -
~ | "
A |~ .
el
0s | LT typ,
0,2 E
0
0 20 40 60 80 100 120 °C 160
J
Drain current I =f(T¢)
parameter: Vgs=>10V, T; =150 'C
’ SIM00173
22
A
I N
T 18
16
14
12 N
10
8
6 \
” - —
2
0
0 20 40 60 80 100 120 °C 160
—_— T[
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SIEMENS BSM 284 F

Drain-source breakdown voltage Typ. capacitances C = f (Vps)
Veerpss (Tj) = b X Vigripss (25 'C) parameter: Vg =0, f= 1 MHz

12 SIM00006 102 SWDOWL
nF
5
C
T A I CISS
11 — / 10'
/ 5
a \
DAL
1.0 Y EX —
/ 5 S ] Cuss:
,/ CI'SS
107"
0.9 " 0 10 20 30 V40
-60-40-20 0 20 40 60 80 100120 °C 160 v
7-]_ 0s
Typ. reverse recovery charge O, ;f(TJ) Forward characteristics
parameter: dig/dt = 100 A/us, I =20 A of fast-recovery reverse diode /- = f (Vgp)
Ve=100V parameter: T}, t, = 80 us, (spread)
1OBSM28LF SIM00175S 103 SIM00176
A
C 5
arr " IF 77
8
10 AT =
6 ) S 25°C typ.
/V 5 l{i 150°C typ.
/ /
/ /
b / /
/ 10° s
/ 111
A s i
2 - I 1]
il
L x
0 : o°
0 50 100 °C 150 0 1 2 A}
T —= Vg
125
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SIEMENS BSM 284 F

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

100 SIM00177
LY
W
thJ(
o
r LTl N | AR .M
=
5 i
|1
107 AN
S N
5 SO, I
e 0,05 2
7 0,02 %’
0,01 fol— !
107 u LU

10° 5 10% 5107 5102 5 107! 5 100 s 10!

—f,

Typ. gate charge Vs = f (Qca)
parameter: Iy, = 30 A

SIM00178
1%

v |
12

10
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SIEMENS

SIMOPAC® Module BSM 294 F

Vos =1000V
ID =2x18 A
R psion) = 0.63 Q

Power module

Half-bridge

FREDFET

N channel

Enhancement mode

Package with insulated metal base plate
Package outline/Circuit diagram: 2a"

VM205170

Type Ordering Code
BSM 294 F C67076-A1151-A2

Maximum Ratings

Parameter Symbol Values Unit
Drain-source voltage Vos 1000 \Y
Drain-gate voltage, Rgs = 20 kQ Voar 1000 o
Gate-source voltage Vas +20

Continuous drain current, To= 25 'C I 18 A
Pulsed drain current, T = 25 °C Ip pus 72

Operating and storage temperature range T}, Ty -55...+150 ‘C
Power dissipation, T = 25 'C P 400 W
Thermal resistance K/w
Chip-case R sc <0.31

Insulation test voltage?, ¢t = 1 min. Vi 2500 Ve
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 Outline and Circuit Diagrams.
2 Insulation test voltage between drain and base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group 127



SIEMENS BSM 294 F

Electrical Characteristics
atT, = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit

min. ‘ typ. | max.
Static Characteristics
Drain-source breakdown voltage Vieryoss Y
Vas=0, h=0.25 mA 1000 - -
Gate threshold voltage Vasin)
Vaes = Vos, b =1mA 2.1 3.0 4.0
Zero gate voltage drain current Ipss A
Vbs=1000V, Vgs=0
T;=25°C - 50 250
T,=125°C - 300 1000
Gate-source leakage current Iass nA
VG3=20V, VDS=0 - 10 100
Drain-source on-state resistance Ros(on) Q
Vas=10V, I =11 A - 0.57 0.63
Dynamic Characteristics
Forward transconductance s - 12 — S
VDS >2x ID X RDS(on)max.: ID =11A
Input capacitance Ciss - 18 24 nF
Vas =0, Vpg=25V, f=1MHz
Output capacitance Coss - 0.9 1.5
VGS =0, VDS =25 V, f= 1 MHz
Reverse transfer capacitance Ciss - 0.35 0.6
VGS =0, VDS =25 V,f= 1 MHz
Turn-on time 7o, (fon = tg (on) + ) 14 (on) - 40 - ns
Vec =500V, Vgg=10V ; _ 30 _
In=11A, Rz =33Q '
Turn-off time tot (tcff =1y (ofy + tf) ty (off) - 70 -
Vec =500V, Vgg=10V . _ 55 _

f

Io=11A Rgs=330Q
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SIEMENS BSM 294 F

Electrical Characteristics (cont'd)
atT; = 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 - - 18

Pulsed reverse drain current Iy

Tc=25 °C - - 72

Diode forward on-voltage Vso Vv

Ig=36A,Vgs=0 - 1.2 1.6

Reverse recovery time t ns

I = Ig, dig/dt = 100 A/ us, Vg =100 V

I;=25°C - 220 300

T;=150°C - 350 500

Reverse recovery charge 0. uC

Iz = Ig, dig/dt = 100 A/ us, Vg =100 V

T;=25°C - 1.5 2.5

T;=150°C - 8.5 13

Repetitive peak reverse current Iram A

I = I, dig/dt = 100 A/ us, Vg =100 V

T;=25°C - 12 _

T;=150"C - 30 -
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SIEMENS BSM 294 F

Characteristics at 7} = 25 'C, unless otherwise specified.

Power dissipation P,y = f (T¢) Typ. output characteristics [ = f(Vpg)
parameter: T; = 150 'C parameter: £, = 80 us
600 SIM00179 50 SIMC0180
w
enf A
500 I Vis=20V
Lo 7 v
A 8v
400 77 v
30 A///
N /
300 N /
\\\ 20
200 N
\ 6V
N\
h 10
100
\ | = 5V
0 0 LV
0 50 100 °C 150 0 10 20 v 30
Safe operating area I = f (Vps) Typ. transfer characteristic /Ip = f (Vgs)
parameter: single pulse, T =25C parameter: f, =80 us , Vpg =25V
T;<150°C
SiIM00182
103 - _ S ] ‘SIIHOO‘£1] 30 [
A = fp_-10ps ::.;«i A
5 } \\“ = + / I
NG 100us b I
I | \09// i "~ . I
AN ]
107 L/ g 1ms 20 [
— >
5 S
NN ]
N 10ms ]
1 ) [
10 . 10
— 100ms /
5 | S—
ff—t /
| — b
] /
10° || | 0 //
10’ 5 10° 5 10° 5V 10 0 2 4 6 V 8

VES
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SIEMENS

BSM 294 F

Drain current I, = f (1)
parameter: Vgs > 10V, T; =150 'C

20 SIM00183

A
18 ~

I, 16

™
14 NC

N,
12 N
10

L] l
0
0 20 40 60 80 100 120 °C 160

——-’T(

Drain source on-state resistance
RDS(on) =f(TJ)
parameter: Ip= 11 A; Vgs =10V, (spread)

SIM00184
14 [
Q
12 /.
Rosion) LS
o4
1.0 % v
96 %1
0,8 4
L
f"’
0,6 > Ntyp.
oy
0,2
: )|
0 L [ i _J
0 20 40 60 80 100 120 °C 160

—
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Drain-source breakdown voltage
V(BR)DSS (Tl) = b X V(BR)DSS (25 GC)

12 SIM00006
T 1.1 //'
Va
7
J
1.0 //
W
1/
/

0.9
-60-40-20 0 20 40 60 80 100 120 °C 160

— 7

Typ. capacitances C = f (Vps)
parameter: Vgg =0, f=1 MHz

102 SIM00185
nF
5
c \
EISS—
101
\‘ _
5 Y ]
\
——
\
—
0 \ \\ [uss
10 N
5 —

CrssT

=
o|
I




SIEMENS

BSM 294 F

Forward characteristics
of fast-recovery reverse diode /- = f (Vgp)
parameter: Tj, f, = 80 us (spread)

3 SIM00186
10° = = : ——
A —
5 |

I I ] ]
I | ]
T = /J/Ai b
Pl
107 | 25°Ctypy Y 8%%
£150°C typ. A7~ I
D A / 4V 7=
5 Ay
T 7 T 2500198 %)
//V 15q°((95°&)
11/ |
; ‘
10 1+ =
1111 ] i
1 1
5 3 — i I -
T 1
il If ]
0 RN ,
10 L L
0 1 2 v 3
—_—— VSD
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Typ. reverse recovery charge O, = f (T)
parameter: di/d¢ = 100 A/us, Ir = 35 A
V=100V

. M0O01
14 SIMO00187

uc ,
12
a, /

10

132



SIEMENS BSM 294 F

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

100 SIM00188
o ;
w il
Zinic fi ma
—TT10
10" ~al
5 -
L1111 D=
102 Zai) 5 i
A 01 I
5 0,05 7| ]
i o At
10? I LT L LI |

0% 510 5107 5107 51" s51° 51" s 10?

—t

p

Typ. gate charge Vs = f (Qgate)
parameter: Ip,,s = 30 A

15 SIM00189
LV
s Vs 400V
goov " A
10 d
/V //
5 /
/
/
0
0 100 200 300 400 500 nC 600

aﬁuie
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SIEMENS Part Number

IGBT

2 —>|}_O
2 10 2 3
5 — \—_
(]
o 5
- o4
I BSM 25GB 100D 4609 —l
Silicon -"—} Lot number
Switch — With internal diode
Module ———— Voltage rating:
100 : Ve = 1000V
Current — —
rating: ,
25 : Jo = 25A Configuration: ‘
A = Single Switch 1
B = Half—Bridge \
D =

= 3—Phase Full—Bridge |

G = IGBT Technology
SIS00029 |

BSM xxx GAL 100D : Chopper; IGBT + Diode on Collector Side

IGBT Power Modules (Insulated 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 current is
independent on temperature and ranges from 5 to 10% of the rated / 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 current is, for a given gate voltage,
almost independant of the collector-emitter voltage over the entire range. Therefore, no "thermal
surges" occur. The short-circuit current can be turned-off within 10us without any problems.
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SIEMENS

Technical Information

1000 V IGBT Power Modules

Collector Ve =1000 V

currentlc | gingle switch Half-bridge Chopper 3-phase

at full-bridge
Tc=80C

5A" - - - BSM 05 GD 100 D?
10 AY - - - BSM 10 GD 100 D?
15A - - - BSM15GD 100D
25A - BSM25GB100D |BSM25GAL100D |BSM15GD 100D
50 A - BSM50GB 100D |BSM50GAL100D |-

75 A - BSM75GB100D |BSM75GAL100D |-

100 A - BSM 100 GB 100D |BSM 100 GAL100D | —

150 A - BSM 150 GB 100D |BSM 150 GAL 100D | —

200 A BSM 200 GA 100D | — - -

300 A BSM 300GA 100D |- - -

1200 V IGBT Power Modules

Collector VCE =1200 V

current I Single switch Half-bridge Chopper 3-phase

at full-bridge
T.=80C

15A - - - BSM15GD 120D
25A - BSM25GB120D |BSM25GAL120D |BSM15GD 120D
50 A - BSM50GB120D |BSM50GAL120D |-

75 A - BSM75GB120D |BSM75GAL120D |-

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

150 A - BSM 150 GB 120D |BSM 150 GAL 120D | —

200 A BSM200 GA 120D | - - -

300 A BSM300GA 120D |- - -

Application (selection)

DC/AC drive systems

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

n

AtT.=407TC
ECONOPACK

Semiconductor Group
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SIEMENS

Technical Information

Circuit Diagrams
Single switch

Half-bridge

3-phase full-bridge

e T

20—

¢oU 4o -0V BO-

1 0—¢- ~
iﬁ T 701 g0l & 1ol &
3o SIS00025 I I ;i 50 ] R S
N- 0o — s
51500026 SIS00024
3-phase full-bridge Choppers
ECONOPACK
3
1
6o
Ce 02
7 o———
51500022
SIS00035
Measurement of Switching Times
Test circuit
Voe
IZI .
— e 1mH
1 o——
Rg on
it wohin f —b—
Definition of switching times |
Vsl @ l‘/cc
id r
90% = Vo i 9/?g it
o / N 0 —— J— SI1S00033 —

100% |
90% |-

10%

90% [—

10%

51500034

Definition of turn-off loss

Eoft = Eoft1 + Eoff2

AVce<0.2xVce
Ito=0.1x1Ic

Eor1= | Veew x ic dt

t1

Eott2 =] Vecew xic dt
t2
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Technical Information

SIEMENS

Turn-on/ turn-off energy dissipation per pulse

Won =1 ) Wor =f Uc)
; 51100405 P SI100403
10 ; i 10¢ — jma ;‘W
= | i y damun
mWs I > a?n ‘aoc mWs 7 Bsm 200 |||
 BSM 200 /1| f
W = W ) AN ERR
+on | ',/, BSM 15(‘) } ‘m lf/i B‘SM‘150
7 ; i /9 —
I /e | 1 A BSM 100
| o '/ esm 100 | 10! /’/ﬁ/’/:
A BSM 75
/A BSM 15 ! 5 A A
5 44l /7 BSM 50
BSM 50 - '/ LT
47 S dud
1 o 1
Iz Aol
0 L I i
10 R e
5 ;Z;w
|
[
10~ j
100 5 10! 5 102

Wun = f (RG)

’ S1100406
105 ¢ — e
T e
L. . BSM 300
Won BSM 200
ko2 —
— 1 T
—
oy " __—TB5M 50__.
R -
5 Fe—T— | BSM 25
Ea—— S BSM 15
100 | g —
5 = ——— 5 ——
107" 107" ‘
0 10 20 30 40 0 50 0 10 20 30 40 0 50

T
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SIEMENS

IGBT Module BSM 05 GD 100 D
Preliminary Data

Vee =1000 V
I =6x55Aat T;=25
I; =6x50Aat 7; =40

® Power module

® 3-phase full bridge

@ Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 6a"”

°C
‘c

Type Ordering Code
BSM 05 GD 100 D C67076-A2506-A52

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Veer 1000
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 'C Ic 55 A
Tc=40°C 5.0
Pulsed collector current, Tc=25C I ouss 11.0
Te=40C 10.0
Storage temperature range Tyq -40...+125 ‘C
Junction Temperature T; 150
Power dissipation, T = 40 'C P 30 w
Thermal resistance, chip-case Risc <4.0 K/W
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 40/125/56

" See chapter Package Outline and Circuit Diagrams.
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SIEMENS

BSM 05 GD 100 D

Electrical Characteristics
at7; = 25 'C, unless otherwise specified.

Parameter

Symbol

Values

min.

| typ.

’\ max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
Vee=0, I = 0.3 mA

Vigrices

1000

Gate threshold voltage
Vee = Vee, I = 0.3 mA

VGE(th)

4.8

5.5

6.2

Collector-emitter saturation voltage
Vee=15V, ,=5A

T; =25°C

T, =150°C

vCE(sa1)

2.8
4.0

3.3
4.5

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

T, =25°C

T, =125°C

ICES

300
1000

uA

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

IGES

0.1

100

nA

AC Characteristics

Forward transconductance
Vee=20V, L =5A

8is

1.5

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

CiSS

650

Output capacitance, Vgg = 0
VCE =25 V, VGE = O,Af= 1 MHz

CDSS

50

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

Crss

20

pF
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SIEMENS

BSM 05 GD 100 D

Switching Characteristics

atT; = 125 C, unless otherwise specified.

Parameter Symbol Values Unit
min. ] typ. } max.

Resistive Load

Turn-on delay time T4 (on) ns

VCC=600V, VGE=15V1 IC=5A

Rg (on) = 3.3 Q, Rg (offy = 3.3Q - 15 -

Rise time t

Vee=600V,Vge=15V, [c=5A

Rgon = 3.3Q, Ryoiy =3.3Q - 100 -

Turn-off delay time 14 (off)

Vee=600V, Vge =15V, [ =5A

Rg (on) = 3.3 Q, Rg (off) = 3.3Q - 120 -

Fall time t

Ve =600V, Ve =15V, ;=5A

Rgon) =3.3Q, Ry =3.3Q - 150 -

Inductive Load

Turn-on delay time 14 (on) ns

Vee=600V, Ve =15V, I, =5A 5 12 20

Rgom = 3.3 Q, Ry =3.3Q - - -

Rise time t,

Ve =600V, Vge=15V, ,=5A 5 10 15

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

Turn-off delay time 14 (off)

Ve =600V, Vge =15V, I;=5A 90 120 150

Rgony=3.3Q, Ry =3.3Q - - -

Fall time t

Vee=600V, Vge=15V, I, =5A 10 15 20

Rgony =3.3Q, Ry =3.3Q - - -

Turn-off 0SS (Eo = Egi 1 + Eqf2) Eg - 0.25 - mWs

Vee =600V, Vge =15V, I, =5A Eo - 0.35 -

Rgony =3.3Q, Ry =3.3Q
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SIEMENS BSM 05 GD 100 D

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. typ. max.

Free-Wheel Diode

Diode forward voltage Ve \%
EF =5A,Vg=0

T, =25°C - 1.8 -

T, =125°C - 1.6 -

Reverse recovery time te us

F =5A,Vg=600V
Vee =0, dig/dt = — 500 A/us
T, =125°C - 0.05 -
Reverse recovery charge O ucC
F =5A,Vg=600V
Ve =0, dig/dt = — 500 A/us

T, =25°C - 0.5 -
T, =125°C - 1.0 —
Soft factor N -

F =5A,Vg=600V

Vee =0, dig/dt = — 500 A/us
T, =125°C - 1 -
Thermal resistance Rigc - - 6.0 K/W
Chip-case
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SIEMENS BSM 05 GD 100 D

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

Power dissipation P, = f (T¢) Safe operating area /; = f (V)
parameter: T; = 150 'C parameter: single pulse, T¢c = 25 'C
T,<150 C
40 Sll00316 1 Oz SIIOOABQ
w i i t
7 i’ !
tot 1 A
30 | i
; ‘
10 e 3 k=10
\ 5 ? e NN s
20 RS \ N NN
\ SN N IS
\ \ \ \ \V\
0N
10° LD s
A\ Sesii== ="
10 N 5 i NG N 100

BT
417‘/7

\ FURL || s

AN | T
- |

c 10

ke

0

160 10° 5 10 5 102 Vv 5 10°

VCE

0 20 40 60 80 100 120 °

——

Typ. output characteristics /¢ = f (V) Typ. output characteristics /¢ = f (V)
parameter: t, =80us, 7;<25°C parameter: t, =80 us, 7;< 125 °C
10 : ) SI100318 10 . SI100319
| I
A A Ve '- zo’v ‘ // /
GE™ T
o g ITC 81 /
6 - 6
4t 4
2 -1 2 -
ke J | |
% 1 2 3 4 v 5 0
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SIEMENS BSM 05 GD 100 D

Reverse biased safe operating area Safe operating area,
I =f(Vce), parameter: T; = 125 °C, short circuit Ic = f (Vce), Vee =215V
Vee =15V, Ryoy = 3.3 Q, T,<150 °C, tsc < 10 ps, L < 50 nH
L (parastic inductance, module) < 50 nH
- B _ sioodor 12 51100205
(TTT] TTT1 L
— i
feputs | \ \ L LT
/‘c 2‘ ﬂ \ I Tese
|
1 {L 1 T ‘ ’{ | 1 ] |
Rianiinaninnins
N 1 ‘
T T T T } \
S T N Nt
W | | J
NN S N O Tt 1 4
} il ,,‘ N Lol 7{ — ——9o C | Note:
‘ \ | v « Allowed numbers of
S e e e e ——— 2-c o short circuit:< 1000
‘ 1 | | ‘ «Time between short
1'V { 7 [ﬁ T “'| Bl | 3 £ circuit:>1s
AEEEEEERENE NN oL
0 500 1000 1500 0 200 400 600 800 1000V 1200
e — Ve
Transient thermal impedance Typ. on-state characteristics
Z o =f (t,), parameter:D =1,/ T Ve eay = f (Vae), parameter: I¢, T,
S1100329 S1100320
MEREENN HEEE
v
R 250 54 10A _ ‘r.z‘ 2‘5“‘04“
il Veeso 10 1 - =150°C
H H\ A0 T
! l Tht T T T
il I
L | g i ; +—— -
T 1 I \
T H
L HHA
I AN
I 6 Hh ~
L [ ; | \ I~L _;____—
I N
= 4 i SN
I e
N s el e
% A B ]
[~ 0=7 /) S ok o S
f !
10 i b v e ol o 1 '
1075 107 107 1072 107" 10° s 10 5 10 15 v 20
— fp e — VGE
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BSM 05 GD 100 D

Collector current I, = f (T)
parameter: Vge 215V, T; = 150 'C

S1100321

I 5 \‘
: N

1 \
0 s
0 20 40 60 80 100 120 °C 160

K

Typ. transfer characteristics /¢ = f (V)
parameter: 7, = 80 us, Ve =20 V

20 /
A

S1100323

4
2 /

0 2 4 6 8 10 12 14 16 v 20
T e
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Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz
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SIEMENS

BSM 05 GD 100 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: 7; = 125 'C
Vee=600V, Vge=£15V,[c=5A
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Forward characteristics of
fast recovery reverse diode /¢ = f (V¢)
parameter: T;
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Typ. switching time 7 = f (/¢)
Inductive load, parameter: T, = 125 °C
Vee =600V, Vge=+t15V, R =3.3Q
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SIEMENS

IGBT Module BSM 10 GD 100 D
Preliminary Data

Vee = 1000 V
I. =6x11Aat Tc=25°C
I =6x10Aat T, =40°C

® Power module

® 3-phase full bridge

® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 6a"

Type Ordering Code
BSM 10 GD 100 D C67076-A2507-A52

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 = 25 °C Ic 11 A
To=40C 10
Pulsed collector current, 1Tc=25C I ouss 22
Tc=40C 20
Storage temperature range - T -40 ... +125 ‘C
Junction Temperature T; 150
Power dissipation, T = 40 'C Pyt 50 W
Thermal resistance, chip-case Ringc <25 KW
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 40/150/56

" See chapter Package Outline and Circuit Diagrams.
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SIEMENS BSM 10 GD 100 D

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

Parameter Symbol Values Unit

min. typ. max.

Static Characteristics

Collector-emitter breakdown voltage Vigrices \
Vee=0, I, =0.15mA 1000 - -

Gate threshold voltage Ve
Vee = Ve, I = 0.7 mA 4.8 5.5 6.2

Collector-emitter saturation voltage Veeesay
Vee=15V, =10 A
T, =25°C - 2.8 3.3
T, =150°C - 4.0 4.5
Zero gate voltage collector current loes LA
Vee=1000V, Vge =0
T, =25°C - - 500
T, =125°C - - 2000
itter leakage current Ises

0 - 0.1 100

5

AC Characteristics

Forward transconductance Gis 3.5 - - S
VCE=20V, 10=10A

Input capacitance Ciss - 1300 - pF
Vee=25V,Vge=0,f=1MHz

Output capacitance, Vgs = 0 Coss - 100 -

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

Reverse transfer capacitance Ces - 50 -

Vee =25V, Vae = 0, f= 1 MHz
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SIEMENS

BSM 10 GD 100 D

Switching Characteristics

at7; =125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. I typ. ’ max.

Resistive Load

Turn-on delay time 14 (on) ns

Vec =600V, Ve =15V, =10 A

Ryon=33Q, Ry =3.3Q - 15 -

Rise time t,

Ve =600V, Vge=15V, I, =10 A

Rgon) =3.3Q, Ry(oy=3.3Q - 150 -

Turn-off delay time I4 (o)

Vec=600V, Vge=15V, =10 A

Ry =3.3Q, Ry(ory=3.3Q - 140 -

Fall time 7

Vece=600V, Ve =15V, =10 A

Rgon) = 3.3Q, Ry o) =3.3Q - 200 -

Inductive Load

Turn-on delay time 14 (on) ns

Vee =600V, Vge =15V, =10 A 10 15 20

Rgon) =3.3Q, Ry o =3.3Q - - -

Rise time t,

Vee=600V, Vge =15V, =10 A 5 10 15

Ry =3.3Q, Ry =3.3Q - - -

Turn-off delay time 14 (o)

Vee=600V, Ve =15V, =10 A 100 140 170

Ry on) =3.3Q, Ry o =3.3Q - - -

Fall time l

Vee =600V, Vge =15V, I =10A 10 18 25

Rgon = 3.3Q, Ry =3.3Q - - -

Turn-off loss (Eqy = Eog 1 + Egii2) Eq 4 - 0.5 - mWs

Vee=600V, Vge =15V, ;=10 A Eqo - 0.6 -

Ry =3.3Q Ryeny=330Q
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SIEMENS BSM 10 GD 100 D

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. . typ. I max.

Free-Wheel Diode

Diode forward voltage Ve \"
I =10A, Vg =0

T, =25°C - 1.8 -

T, =125°C - 1.6 -

Reverse recovery time ty us

I =10A,Vg=600V
Vae =0, dig/dt = - 500 A/us
T, =125°C - 0.08 -
Reverse recovery charge On uC
I =10A,Vg=600V
Ve =0, di/dt = — 500 A/us

T, =25°C - 0.8 -
T, =125°C - 25 -
Soft factor S —

I =10A,Vg=600V

Vee = 0, dig/dt = — 500 A/us
T, =125°C - 1 -
Thermal resistance Rinic - - 4.5 K/W
Chip-case
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SIEMENS BSM 10 GD 100 D

Characteristics at T} = 25 ‘C, unless otherwise specified.

Power dissipation P, = f (T¢) Safe operating area /; = f (V¢e)
parameter: T; = 150 C parameter: single pulse, Tc = 25 °C
T,<150 'C
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Typ. output characteristics /; = f (Vg) Typ. output characteristics /. = f (V¢g)
parameter: #, =80 us, 7;< 25 C parameter: t, =80 us, ;<125 °C
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SIEMENS

BSM 10 GD 100 D

Reverse biased safe operating area
Ic =f(Vee), parameter: T; = 125 C,

Vae =15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH
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Safe operating area,
short circuit /o = f (Vie), Vge =2 15V
T,<150 °C, tsc <10 us, L < 50 nH
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12
Ten
Tesc 10
8
6
4
Note:
« Allowed numbers of
2 short circuit:<1000
*Time between short
circuit:>1s
0 |
400 600 800 1000V 1200

— Ve
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SIEMENS

BSM 10 GD 100 D

Collector current I = f (T¢)
parameter: Vge 215V, T;=150°C
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Typ. transfer characteristics /; = f (V)
parameter: z, = 80 us, Ve =20V
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Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz
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SIEMENS

BSM 10 GD 100 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: T = 125 'C
Vee=600V, Vge=£15V, [ =10 A
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Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T;
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Typ. switching time ¢ = f (/)
Inductive load, parameter: 7 = 125 °C
Vee=600V, Vege=£15V, Rz =3.3Q
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SIEMENS

IGBT Module BSM 15 GD 100 D
Preliminary Data

Vee =1000 V
I, =6x25Aat Tc=25°C
I, =6x15Aat T.=80°C

® Power module

® 3-phase full bridge

® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 3a"

VM305171

Type Ordering Code
BSM 15 GD 100 D C67076-A2500-A2
Maximum Ratings
Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \
Collector-gate voltage, Rge = 20 kQ Veen 1000
Gate-emitter voltage Vae +20
Continuous collector current, 7 = 25 'C Ic 25 A

T,=80C 15
Pulsed collector current, Tc=25C Ic pus 50

T.=80C 30
Operating and storage temperature range T, Ty -55...+150 ‘C
Power dissipation, T = 25 'C P 150 w
Thermal resistance, chip-case Rinsc <0.8 K/W
Insulation test voltage?, ¢ = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, |IEC 146, para. 492.1.

Semiconductor Group 156



SIEMENS BSM 15 GD 100 D

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

Parameter Symbol Values Unit

min. ! typ. k max.

Static Characteristics

Collector-emitter breakdown voltage Vierices \
Vae=0, L =05mA 1000 - -

Gate threshold voltage Vaen
Voe = Vo, I = 1 mA 4.8 55 6.2

Collector-emitter saturation voltage Voe(say
Vee=15V, L, =15A
T, =25°C - 2.8 3.3
T, =150°C - 4.0 4.5
Zero gate voltage collector current lees HA
Vee=1000V, Vge =0
T, =25°C - - 500

T, =125°C - - 2000

Gate-emitter leakage current Iges nA
Vee=20V, Veg =0 - - 100

AC Characteristics

Forward transconductance &is 4.5 - S
Vee=20V, ,=15A

Input capacitance Ciss - 2000 - pF
Vee=25V, Vg =0,f=1MHz

Output capacitance, Vgg = 0 Coss - 160 -

Vee=25V, Ve =0,f=1MHz

Reverse transfer capacitance Ces - 65 -

Vee =25V, Vge =0, f= 1 MHz
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SIEMENS

BSM 15 GD 100 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min ftyp. | max.

Resistive Load

Turn-on delay time 14 (on) ns

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

Rg (on) = 33 Q, Rg (off)y = 33 Q 10 15 20

Rise time t,

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

Rg (on) = 3.3 Qy Rg (off)y = 3.3Q - 200 -

Turn-off delay time ty (offy

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

Rgony=3.3Q, Ry(oiy =3.3Q - 150 -

Fall time t

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

Rgon) =3.3Q, Ry =3.3Q - 300 -

Inductive Load

Turn-on delay time L4 (ory ns

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

Rg (on) = 3.3 Q, Rg (off) = 3.3Q 10 15 20

Rise time t,

Vee =600V, Vge =15V, Ib=15A

Rg (on) = 33 Qy Rg(cﬂ)=3-3Q 5 10 15

Turn-off delay time 14 (offy

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

Ry on)=3.3Q, Ry =3.3Q 110 150 180

Fall time t

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

Ry on) = 3.3Q, Ry =3.3Q 15 20 25

Turn-off loss (Ey = Eo 1 + Eqf2) Eq+ - 0.7 - mWs

Vec =600V, Ve =15V, =15A Egio - 0.8 -

Ry oy =3.3Q, Ry oy =3.3Q
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SIEMENS BSM 15 GD 100 D

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. lftyp. E max.

Free-Wheel Diode

Diode forward voltage Ve Vv
 =15A,VGe=0

T, =25°C - 1.85 -

T, =125°C - 1.5 -

Reverse recovery time ty us

I =15A,Vg=600V
Vee =0, dig/dt = — 800 A/us
T, =125°C - 0.1 -
Reverse recovery charge On uC
I =15A,Vg=600V
Ve = 0, di/df = — 800 Alus

T, =25°C — 1 _
T, =125°C - 4 -

Soft factor S —

I =15A,Vg=600V

Vge = 0, diz/dr = — 800 A/us

T, =125°C - 1 -

Thermal resistance Ry - - 1.7 K/W
Chip-case
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SIEMENS BSM 15 GD 100 D

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

Power dissipation P, = f (T¢) Safe operating area /I = f (V¢g)
parameter: T; = 150 'C parameter: single pulse, T = 25 'C

T,<150 C
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Typ. output characteristics / = f (V¢g)

Typ. output characteristics /¢ = f (V¢e)
parameter: #, =80 us, 7;<25°C parameter: £, = 80 us, 7, < 125 °C
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SIEMENS

BSM 15 GD 100 D

Reverse biased safe operating area
Ic = f(Vce), parameter: T; = 125 °C,
Vee =15V, Ry = 3.3 Q,
L (parastic inductance, module) < 50 nH
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Transient thermal impedance
Zyye =f(t), parameter: D = £,/ T
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Safe operating area,
short circuit Ic =f (Vce), Vege =+ 15V
T,< 150 'C, tsc <10 s, L < 50 nH
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SIEMENS

BSM 15 GD 100 D

Collector current I = f (T¢)
parameter: Vge 215V, T;=150C
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Typ. transfer characteristics /; = f (Vge)
parameter: 7, = 80 us, Vg =20 V
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Typ. capacitances C = f (V)
parameter: Vge = 0, f= 1 MHz
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SIEMENS BSM 15 GD 100 D

Forward characteristics of
fast recovery reverse diode /r = f (V)
parameter: T;
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Typ. switching time ¢ = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T, = 125 'C Inductive load, parameter: T, = 125 'C
Vee=600V, Vge =215V, [ =15A Vee=600V, Vge=215V, R =22 Q
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SIEMENS

IGBT Module
Preliminary Data

Vee = 1200 V
I; =6x25Aat To=25C
I. =6x15Aat T =80°C

® Power module

® 3-phase full bridge

@ Including fast free-wheel diodes

® Package with insulated metal base plate
@ Package outlines/Circuit diagram: 3"

Type Ordering Code
BSM 15 GD 120 D C67076-A2504-A2

Maximum Ratings

BSM 15 GD 120 D

VM305171

Parameter Symbol Values Unit
Collector-emitter voltage Ve 1200 \Y
Collector-gate voltage, Rge = 20 kQ Vean 1200
Gate-emitter voltage Ve +20
Continuous collector current, T = 25 'C Ic 25 A
T;=80°C 15
Pulsed collector current, Tc=25C I puss 50
Tc=80C 30
Operating and storage temperature range T;, Ty -55 ... +150 ‘C
Power dissipation, T¢ = 25 'C P ot 150 w
Thermal resistance, chip-case Rinsc <0.8 K/W
Insulation test voltage?, f = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 [nsulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.
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SIEMENS BSM 15 GD 120 D

Electrical Characteristics
at7; = 25 'C, unless otherwise specified.

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

Static Characteristics

Collector-emitter breakdown voltage Vierces Y
Vee=0, I, =0.5mA 1200 - -

Gate threshold voltage Vaen)

Vee =Vee, =1 mA 48 55 6.2
Collector-emitter saturation voltage Veesay

Vae=15V, ,=15A

T, =25°C - 2.8 3.3

T, =150°C - 4.0 4.5

Zero gate voltage collector current Ices HA
Vee=1200V, Vg =0

T, =25°C - - 500

T, =125°C - - 2060
Gate-emitter ieakage current Iges nA
Vee=20V, Vee=0 - - 100

AC Characteristics

Forward transconductance 8is 4.5 - S
Vee=20V, I, =150 A

Input capacitance Ciss - 2000 - pF
Vee=25V, Vg =0,f=1MHz

Output capacitance, Vgs = 0 Coss - ‘160 -

VCE =25 V, VGE = 0,f= 1 MHz

Reverse transfer capacitance Ces - 65 -

Vee =25V, Ve = 0, f= 1 MHz
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SIEMENS

BSM 15 GD 120 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

Vec =600V, Vg =15V, [ =15A

Rgon =3.3Q, Ry =3.3Q 10 15 20

Rise time t,

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

Rgony = 3.3Q, Ry(o1y =3.3Q - 200 -

Turn-off delay time 14 (off)

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

Rgon) =3.3Q, Ryory =3.3Q - 150 -

Fall time t

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

Rgon)=3.3Q, Ry oy =3.3Q - 300 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Rgon = 3.3, Ry =3.3Q 10 15 20

Rise time t,

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

Ryon)=3.3Q, Ry =3.3Q 5 10 15

Turn-off delay time 14 (off

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

Rgory =3.3Q,Ryoy=3.3Q 110 150 180

Fall time t

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

Rgony=3.3Q, Ry =3.3Q 15 20 25

Turn-off loss (Eq = Eo 1 + Eo2) E o 1 - 0.7 - mWs

Vec=600V, Vge=15V, I, =15A Eqo - 0.8 -

Rgony=3.3Q, Ry =3.3Q
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SIEMENS BSM 15 GD 120 D

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

Parameter Symbol Values Unit

min. typ. max.

Free-Wheel Diode

Diode forward voltage Ve \
I =15A,VGE=0

T, =25°C - 25 -

T, =125°C — 1.7 -

Reverse recovery time ty us

I =15A,Vg=600V
Vee =0, di/dt = — 800 A/us
T, =125°C - 0.1 -
Reverse recovery charge (o uC
 =15A,Vg=600V
Vee = 0, dig/dr = — 800 A/us

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

F =15A,Vg=600V

Vae = 0, dir/dt = — 800 Alus
T, =125°C - 1 -
Thermal resistance Ringe - - 1.7 KIW
Chip-case
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SIEMENS BSM 15 GD 120 D

Characteristics at T} = 25 "C, unless otherwise specified.

Power dissipation P, = f (T¢) Safe operating area I = /' (Ve)
parameter: T; = 150 'C parameter: single pulse, T = 25 C
T;<150 'C
W S1100001 102 “ J ‘ )5|100075
160 A f i P
5 10us it
Py ‘ K
o 3 A
LSS
% T
20 0!
|
100 \\ 5 ]
N L
N Hill
. \ e
60 100
40 \\ S
\ e
20 \ y
‘ g
0 10—7 IR
0 20 40 60 80 100 120 140°C160 100 510
- ]'c
Typ. output characteristics /¢ = f (V) Typ. output characteristics /; = f (V)
parameter: £, = 80 us, 7,< 25 'C parameter: r, =80 us, ;<125 °C
20 S$1100209 20 . S1100210
Ve = 20V Ve = 2OV‘\7// /
A 18V / A 18V

, 16V / ; 16V /
. 15V ¢ 15V /
16 14V 16 14y 7/
RPN 12V y
oV 14 10v- 7L/
/

4 4
/ ’
0O 1 2 3 4 vV 5 00 1 2 3 4 V 5
—— ——
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SIEMENS

BSM 15 GD 120 D

Reverse biased safe operating area

Ic = f(Vee), parameter: T; = 125 °C,

VGE = 15 V, Rg(oﬁ) = 33 Q,

L (parastic inductance, module) < 50 nH
- S1i00402

| 1711

leputs
I 2

[ ARNARNARNRNARN

0 500 1000 1500

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

S1100008

Semiconductor Group

Safe operating area,
short circuit Ic =f (Veg), Vge =215V
T;< 150 'C, tsc < 10 ps, L < 80 nH

- SH00206

12
Te
Tes 10
8
6
4
9 C|  Note:
Vee « Allowed numbers of
2~ G short circuit:<1000
£ *Time between short
[ E circuif:>1s‘ |

0 200 400 600 800 1000 1200 V 1400

— Ve

Typ. on-state characteristics
Vee say =J (Vae), parameter: I, T

2 SI10 0005
) HEREEEEENI
T T T T T
Veetsat) SA |15A 25A — 1,=25°C
10 I —— 7, =150°C
T | \
8 1
I \
6 ! \ \\
HN N
| —
4 1 A =
\ \ T == A
™ Ry
2
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SIEMENS BSM 15 GD 120 D

Collector current I, = f (T¢) Typ. capacitances C = f (V¢g)
parameter: Vge 215V, T; = 150 C parameter: Vge = 0, f= 1 MHz
30 S1100006 101 $1100007
A nF
5
C
Ie 25 N |
T - CissT
20 : N 0
N 10
LN
N 5
15
T — N
i IN N T
10 F—t——t—t—f—t—t NC 1071 P> o
| | |
I | N\ Lo
}‘ 1 { \\ S rss
] o I A ‘
| |
0 | i } i 10'2
0 50 100 °C 150 0 10 20 30 V40
- —= Vi
Typ. transfer characteristics /¢ = f (V) Typ. gate charge Ve, Ve = £ (Qc)

parameter: £, = 80 us, Ve =20 V

S1100004 S1100300
- 20

50 1000
v /// v
A
Ie
Ve 800 400V \\/ Vee
40 600V 16
soov—7/))
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600

—
\_\‘

20

]
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—
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1
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o
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=

| | 0
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0 10 vV 20 0-
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SIEMENS

BSM 15 GD 120 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: T; = 125 'C
Vee=600V, Vge =215V, Ic =15A

SI100211
10°
us
5
f fa(ot)
/
P
L1
107!
fd(on) il
5 4
/
L
T
i
i
1072 =

10° 5 10 5 0 102

Semiconductor Group 171

Forward characteristics of

fast recovery reverse diode /¢ = f (V)
parameter: 7;

S100215
i HH
A L
7,125 CHHf
Ir 40 [=25C 4
1 /
'I
30 /
/ /
7
20 » /
7 /
/
10 2
1A
Vi /
‘/
e
0 1 2 30V 4

Typ. switching time 7 = f (/¢)
Inductive load, parameter: T, = 125 °C
Vee=600V, Ve =215V, Rg =22 Q

1 00 S1100212
us
5
f
Ta(off)
107"
5
Ta(on) -;Z
: 0_2 4—// T
0 3 6 9 12 A 15



SIEMENS

IGBT Module BSM 25 GB 100 D
Preliminary Data BSM 25 GAL 100 D
Vee = 1000 V

I. =2x35Aat Tc=25C
I; =2x25Aat T,=80"C

® Power module

@ Half-bridge/Chopper

@ Including fast free-wheel diodes

® Package with insulated metal base plate

® Package outlines/Circuit diagram: 2b, 2c" VM205170
Half-bridge Chopper
Type Ordering Code Type Ordering Code
BSM 25 GB 100 D C67076-A2101-A2 BSM 25 GAL 100 D C67076-A2008-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, ¢ = 25 °C I 35 A
T.=80"C 25
Pulsed collector current, Tc=25C Ic pus 70
Tc.=80C 50
Operating and storage temperature range T, Teg -55...+150 C
Power dissipation, T =25 °C Piot 300 W
Thermal resistance, chip-case Ringc <0.4 K/wW
Insulation test voltage?, t = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN ‘humidity category, DIN 40 040 - F -
|IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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SIEME BSM 25 GB 100 D
NS BSM 25 GAL 100 D

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. typ. max.

Static Characteristics

Collector-emitter breakdown voltage Vierices \Y
Vee=0, L, =0.75mA 1000 - -

Gate threshold voltage Ve
VGE = VCE1 IC = 2 mA 48 55 62

Collector-emitter saturation voltage Veesay
Vee=15V, =25 A
I, =25°C - 2.8 3.3
T, =150°C - 4.0 4.5

Zero gate voltage collector current Ices HA
Vee=1200V, Vge =0
T, =25°C - - 750

T, =125°C - - 3000
Gate-emitter leakage current Iges nA
VGE=20 V, VCE=O - - 100

AC Characteristics

Forward transconductance 8is 9.0 - - S
Vee=20V, Ic=25A

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

Output capacitance, Vgs =0 Coss - 320 -

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

Reverse transfer capacitance Ces - 130 -

Vee =25V, Vee =0, f= 1 MHz
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SIEMENS

BSM 25 GB 100 D
BSM 25 GAL 100 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

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

Ry =3.3Q, Ryt =3.3Q 20 30 40

Rise time t,

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

Rgom =3.3Q, Ry =3.30Q - 110 -

Turn-off delay time l4 (off

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

Rgon) =3.3Q, Ryoty = 3.3Q - 200 -

Fall time t

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

Rgon) =3.3Q, Ry o1y =3.3Q - 300 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Rgony =3.3Q, Ry oy =3.3Q 20 30 40

Rise time I

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

Rgony =3.3Q, Ry(oy =3.3Q 5 10 15

Turn-off delay time 14 (off)

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

Rgon) =3.3Q, Ry (o1 =3.3Q 160 230 280

Fall time t

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

Rgon) =3.3Q, Ry =3.3Q 20 30 40

Turn-off 10ss (Eo = Eqof 1 + Eof2) Eg+ - 1.4 mWs

Vee=600V, Vge=15V, ;=25 A Eoo - 1.3

Rgony =3.3Q, Ry =3.3Q
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SIEMENS

BSM 25 GB 100 D
BSM 25 GAL 100 D

Electrical Characteristics

atT, = 25 'C, unless otherwise specified.

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

Free-Wheel Diode

Diode forward voltage Ve \

F =25A,VGeE=0

T, =25°C - 1.75 -

T, =125°C - 1.4 -

Reverse recovery time t, us

I =25A,Vy=600V

Vee = 0, dig/dt = — 800 A/us

T, =125°C - 0.13 -

Reverse recovery charge On uc

I =25A,Vg=600V

Vee = 0, dig/dt = — 800 A/us

T, =25°C - 2.3 -

T, =125°7C - 6 -

Soft factor S -

I =25A,Vg=600V

Vee =0, dig/df = — 800 Alus

T, =125°C - 1 -

Thermal resistance Rinsc - - 1.0 K/W

Chip-case

Semiconductor Group 175



SIEMENS BSM 25 GB 100 D
BSM 25 GAL 100 D

Characteristics at T} = 25 'C, unless otherwise specified.

Power dissipation P, = f (T) Safe operating area /; = f (V)
parameter: T; = 150 'C parameter: single pulse, T = 25 'C
7,<150 'C
. S1100020
W S1100010 102 — = T
T Ry
300 A\ /; e ofeS . 10 us T
p 280 A RN 8
tot 260 Ie RS T INTTIN 3
‘ L 2 N\ \Y \
240 i NS \\ NI % 100us
220 X | 1o | N
200 N a
180 \\ 5 NN
\ N Ims f—H
160 DC \‘\ 3
%0 \
\Y N
120 \ SN
100 N 100 \_- ‘ 10ms EEEE
AN — i
80 \Y T IR
\ ST \
60 N 100ms
40 T I
20 |
0 5 107! i . il
0 20 40 60 80 100 120 °C 160 100 5 101 5 102 5 103 v 104
—T
¢ K
Typ. output characteristics I = f (V¢g) Typ. output characteristics /¢ = f (V¢e)
parameter: £, =80us, 7;<25°C parameter: 7, = 80 us, 7;< 125 C
50 S1100217 50' ' ’ % - o S100218
A A ey /
16V —|
I 15
“ Lo S
12V -/, A
1 10V / /
\ ~
30 30 /
/
/i V4
7/
20 20 /
/|
//
10 10
0 }// } 0
0 1 2 3 4 V5 0 1 2 3 4 V5
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SIEMENS

BSM 25 GB 100 D
BSM 25 GAL 100 D

Reverse biased safe operating area
Ic =f(Vce), parameter: T, = 125 °C,

Vee =15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH

S1100401
T |
/Cpuls
I 2
|
i
N
0 L ‘ | j . 1 4|
0 500 1000 1500
B Ve
Transient thermal impedance
Znyc =f(t,), parameter: D =,/ T
100 . S1100025
[ T | T T
Pt 0] e
K [ | O } _:1
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10-3 | | ‘t | 1
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Safe operating area,
short circuit I = f (Vce), Vee =+ 15V
T,<150 °C, 15 < 10 us, L < 50 nH

i $1100205
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4
—oC Note:
v « Allowed numbers of
2 - CE hs short circuit:< 1000
*Time between short
E £ circuit:>1s
0 |
0 200 400 600 800 1000V 1200
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Typ. on-state characteristics
Ve say =f (Vae), parameter: I, T,
1' 2 $1100022
i
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SIEMENS

BSM 25 GB 100 D
BSM 25 GAL 100 D

Collector current I = f (T¢)
parameter: Ve 215V, T; = 150°C

. : $1100023
40 I

: |
35

30 N

25
N

N\,
20 N

Typ. transfer characteristics /¢ = f (Ve)
parameter: z, = 80 us, Vee =20 V
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50

A
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30
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e
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10 /

v 20

= Ve
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Typ. capacitances C = f (Vg)
parameter: Vge = 0, f= 1 MHz
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Typ. gate charge Ve, Ve = £(Qo)
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SIEMENS

BSM 25 GB 100 D
BSM 25 GAL 100D

Typ. switching time ¢ = f (Rg)
Inductive load, parameter: T; = 125 °C
Vee=600V, Vg =215V, I =25A

103 S1100219
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7 d(off)
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Forward characteristics of
fast recovery reverse diode /¢ = f (V¢)
parameter: T
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Typ. switching time ¢ = f (/)
Inductive load, parameter: 7; = 125 °C
Vee=600V, Ve =215V, Rg=22Q
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SIEMENS

IGBT Module BSM 25 GB 120 D
Preliminary Data BSM 25 GAL 120 D
Vee = 1200 V

I. =2x35Aat To=25"C
I. =2x25Aat T, =80"C

® Power module
® 3-phase full bridge
@ Including fast free-wheel diodes

® Package with insulated metal base plate”

® Package outlines/Circuit diagram: 2b, 2c VM205170
Half-bridge Chopper

Type Ordering Code Type Ordering Code
BSM 25 GB 120 D C67076-A2109-A2 BSM 25 GAL 120 D C67076-A2009-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \"
Collector-gate voltage, Rge = 20 kQ Veer 1200
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 °C Ic 35 A
T;=80C 25
Pulsed collector current, Tc=25C Ic pus 70
Tc=807C 50
Operating and storage temperature range T, Ty -85 ...+ 150 C
Power dissipation, T = 25 ‘C Piot 300 w
Thermal resistance, chip-case Riic <04 K/w
Insulation test voltage?, ¢t = 1 min. Vis 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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BSM 25 GB 120 D
SIEMENS BSM 25 GAL 120 D

Electrical Characteristics
atT; = 25 C, unless otherwise specified.

Parameter Symbol Values Unit

min. typ. max.

Static Characteristics

Collector-emitter breakdown voltage Vierices \
Vae=0, I =0.75 mA 1200 - -

Gate threshold voltage Vien)
Vae = Vee, =2 mA 4.8 5.5 6.2

Collector-emitter saturation voltage Veesay
Vee=15V, L, =25 A
T, =25°C - 2.8 3.3
T, =150°C - 4.0 45

Zero gate voltage collector current Iees uA
Vee=1200V, Vge =0
T, =25°C -~ - 750

T, =125°C - - 3000

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

AC Characteristics

Forward transconductance Gts 9.0 - - S
VCE=20V! [C=25A

Input capacitance Ciss - 4000 - pF
VCE =25V, VGE = 0,f‘= 1 MHz

Output capacitance, Vgg =0 Coss - 320 -

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

Reverse transfer capacitance Ciss - 130 -

Vee=25V, Ve =0, f=1MHz
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SIEMENS

BSM 25 GB 120 D
BSM 25 GAL 120 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ’typ. l max.

Resistive Load

Turn-on delay time 14 (on) ns

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

Rgon) = 3.3Q, Ry o =3.3Q 20 30 40

Rise time t,

Vec =600V, Vge=15V, ;=25 A :

Ryom =3.3Q, Ry = 3.3Q - 110 -

Turn-off delay time T4 (of)

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

Ry =3.3Q, Ryt = 3.3Q - 200 -

Fall time k

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

Ryion =3.3Q, Ry =3.3Q - 300 -

Inductive Load

Turn-on delay time T4 (on) ns

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

Rgom =3.3Q, Ry =3.3Q 20 30 40

Rise time t,

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

Ryon=3.3Q, Ryory=3.3Q 5 10 15

Turn-off delay time L4 (off)

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

Rgon = 3.3Q, Ry = 3.3Q 160 230 280

Fall time t

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

Rgon =3.3Q, Ry =3.3Q 20 30 40

Turn-off loss (Ey = Eqit 1 + Egt2) E o 1 - 1.4 mWs

Vee =600V, Vae =15V, I, = 25 A Eqe - 1.3

Ryom =3.3Q, Ry =3.3Q
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|E BSM 25 GB 120 D
SIEMENS BSM 25 GAL 120 D

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. ! typ. ! max.

Free-Wheel Diode

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

T, =25°C - 2.2 -

T, =125°TC - 1.6 -

Reverse recovery time t us

F =25A,Vg=600V
Vee =0, dig/dt = — 800 A/us
T, =125°C - 0.13 -
Reverse recovery charge O uC
I =25A,Vg=600V
VGE =0, dl[:/dt =-800 A/HS

T, =25°C - 2.3 -
T, =125°C - 6 -
Soft factor S _

I =25A,Vg=600V

Ve = 0, diz/dr = — 800 A/us
T, =125°C - 1 -
Thermal resistance Riuc - - 1.0 K/W
Chip-case
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SIEME BSM 25 GB 120 D
NS BSM 25 GAL 120 D

Characteristics at T; = 25 'C, unless otherwise specified.

Power dissipation P, = f (T¢) Safe operating area /¢ = f (Vcg)
parameter: T; = 150 'C parameter: single pulse, T =25 °C
T;<150 'C
W 1100018 102 ) - 1100086
300 X /; N »
Rut 280 \ / T :(\ A N 2 !
260 c ¥‘7\,\., N N M
240 3 \ 3] \'100us
220 \ 101 ;Q. \\ N :
200 \ A e
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= H10ms
80 AN 5 DN
60 N ] g NI ]
40 N L N\ 100ms
: i | AL
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0 20 40 60 80 100 120 140°C160 10° 510" 5107 5103 v 1o
~**‘ Tc Ve
Typ. output characteristics /c = f (V) Typ. output characteristics I = f (V)
parameter: f, =80 us, 7,25 °C parameter: t, =80 us, 7;< 125 °C
SI100217 i . . S1100218
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SIEMENS

BSM 25 GB 120 D
BSM 25 GAL 120 D

Reverse biased safe operating area
I =f (Vee), parameter: T, = 125 °C,
Vee=15V, Ryor = 3.3 Q,

L (parastic inductance, module) < 50 nH

S100402
/Cpuls
I 2 ‘
|
|
| {
1
I T | J
ol
0 500 1000 1500
e
Transient thermal impedance
Zine =f(tp), parameter: D =,/ T
I L — o L
K & L H,,“,, g” i *“ |
W ‘ ; - il
7 = l l
TJC N \ T , 7 | ‘H I |
‘ -7 i ‘ :
107 =S i Lt i
e I i
5 > T
X = Il
T e 008 I
L N 0.02
Nl ~0.011] |
107% ot/ 0.005 ‘
- 0 0.0021A T
5 AN 0.001 - il
L L L T L L
T S e
vo-s LU CEE OO ™ v~
107 107* 10°% 1072 107" 100 s 10!
}P
Semiconductor Group

Safe operating area,
short circuit Ic = f (Ve), Vege =+ 15V
T;<150 C, t5c <10 us, L < 50 nH
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Typ. on-state characteristics
Vee say = (Var), parameter: I¢, T
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SIEMENS

BSM 25 GB 120 D
BSM 25 GAL 120 D

Collector current /¢ = f (T¢)
parameter: Vge 215V, T;=150C
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N
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Typ. transfer characteristics /¢ = f (Vge)
parameter: t, =80 us, Vge =20 V
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Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz
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Typ. gate charge Ve, Ve =f (Qc)
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SIEMENS

BSM 25 GB 120 D
BSM 25 GAL 120 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: T, = 125 'C
Vee=600V, Vge=£15V, [ =25 A
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Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T;
S1i00224
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Typ. switching time r = f (/)
Inductive load, parameter: 7; = 125 °C
Vee=600V, Vge=+t15V, R =22 Q
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SIEMENS

IGBT Module
Preliminary Data

Ve = 1000 V
I, =6x35Aat To=25"C
I, =6x25Aat T, =80°C

® Power module

® 3-phase full bridge

@ Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 3"

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

Maximum Ratings

BSM 25 GD 100 D

VM305171

Parameter o Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Vear 1000
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 C Ic 35 A
T;=80°C 25
Pulsed collector current, Tc=25C Ig pus 70
Tc=80°C 50
Operating and storage temperature range T, Tyg -55...+150 ‘C
Power dissipation, T = 25 'C Pt 300 w
Thermal resistance, chip-case Rinsc <04 KIW
Insulation test voltage?, ¢t = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.
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SIEMENS BSM 25 GD 100 D

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

Parameter Symbol Values Unit

min. [ typ. l max.

Static Characteristics

Collector-emitter breakdown voltage Vierices \
Vee=0, I, =0.75 mA 1000 - -

Gate threshold voltage Vaen
Vee = Vee, Ic =2 mA 4.8 55 6.2

Collector-emitter saturation voltage Veesay
Vee=15V, [, =25A
I, =25°C - 2.8 3.3
T, =150°C - 4.0 4.5

Zero gate voltage collector current loes A
Vee=1000V, Vge =0
T, =25°C - - 750

T, =125°C - - 3000
Gate-emitter leakage current laes nA
Veae=20V, Ve =0 - - 100

AC Characteristics

Forward transconductance 8is 9.0 - S
Vee=20V, Ic=25A

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

Output capacitance, Vgg = 0 Coss - 320 -

Vee=25V, Vg =0,f=1MHz

Reverse transfer capacitance Ciss - 130 -

Vee=25V, Vg =0,f=1MHz
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SIEMENS

BSM 25 GD 100 D

Switching Characteristics

atT; = 125 'C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

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

Rg (on) = 3.3 Q, Rg (off) = 33 Q 20 30 40

Rise time I

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

Ryon =3.3Q, Ry(o =3.3Q - 110 -

Turn-off delay time L4 (off

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

Rgon) =3.3Q, Ry o =3.3Q - 200 -

Fall time t

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

Ry on) = 3.3Q, Ry =3.3Q - 300 -

Inductive Load

Turn-on delay time L4 (on) ns

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

Rgon) = 3.3Q, Ry oy =3.3Q 20 30 40

Rise time &

Voe=600V, Vge=15V, [;=25A

Rgon) = 3.3Q, Ry =3.3Q 5 10 15

Turn-off delay time 14 (off)

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

Rgon) =3.3Q, Ry =3.3Q 160 230 280

Fall time t

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

Rgon =3.3Q, Ry(oy =3.3Q 20 30 40

Turn-off loss (Eq = Eqti 1 + Eott2) Eot 4 - 1.4 - mWSs

Vee=600V, Vge=15V, [ =25A Eqo - 1.3 -

Ryony=3.3Q, Ry =3.3Q
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SIEMENS BSM 25 GD 100 D

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. I typ. ! max.

Free-Wheel Diode

Diode forward voltage Ve \
I =25A,VGe=0

T, =25°C - 1.75 -

T, =125°C - 1.4 -

Reverse recovery time t, us

I =25A,Vg=600V
Vee = 0, dig/df = — 800 A/us
T, =125°C - 0.13 -
Reverse recovery charge On nC
I =25A, V=600V
Ve = 0, dig/dr = — 800 Alus

T, =25°C - 2.3 -
T, =125°C - 6 -
Soft factor N -

I =25A,Vyg=600V

Ve = 0, dig/dt = — 800 A/us
T, =125°C - 1 -
Thermal resistance Riic - - 1.0 K/W
Chip-case
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SIEMENS BSM 25 GD 100 D

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

Power dissipation P, = f (T;) Safe operating area I = f (Vg)
parameter: T, = 150 C parameter: single pulse, T¢ = 25 C
T;<150 °C
w S1100010 TOZ . i fP :SHOE?-I:Z
300 ’; —— 5’I‘Fﬂ N 14 s HH
280 N X
P / L L il \ LN L
tot 260 c 5 SO \ \
EEY o A NHNEED
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220 » ot L SN
200 \\ ‘ N
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160 h s ;
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40 \ M |
20 fP*j" f
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Typ. output characteristics /¢ = f (Vcg) Typ. output characteristics I = f (V)
parameter: t, =80 us, 7;< 25 C parameter: 7, =80 us, I;< 125 °C
50 S100217 50 V - o0 1100218
A A * tev 7 /
16v 7/,
/ I 15V | / /
40 40 14y —]
T 12V y.
10V /
30 30 | V/
/
/
7/
20 20 /
/|
/
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SIEMENS

BSM 25 GD 100 D

Reverse biased safe operating area
Ic = f(Vce), parameter: T; = 125 C,
Vee=15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH

SI100401
/Cpurs
Io 2
1
0 | |
0 500 1000 1500
T ke
Transient thermal impedance
Znc =f(t,), parameter: D = t,/ T
100 S1100017
‘.,.{7?_ T 4\”1 - ’ -
K i
W
Z?hJC
T 107" mw
5 4
1072 =
5 +
| I
10-3| I

107" 10° s 10!

——

P
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Safe operating area,
short circuit Ic =f (Vee), Vege =t 15V
T,<150 °C, tsc <10 ps, L <50 nH

N S1100205
14
Tox
Tese 10
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4
——oC | Nofe:
+ Allowed numbers of
V
2 CE g short circuit:< 1000
*Time between short
£ £ circuit:>1s
0 J L
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Typ. on-state characteristics
Ve say = f (Vae), parameter: I¢, T
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SIEMENS BSM 25 GD 100 D

Collector current /. = f (T¢) Typ. capacitances C = f (V¢g)
parameter: Vge 215V, T;=150"C parameter: Vge = 0, f=1 MHz
. ° S1i00015 S1100016
4077 10—
A— nfF
35 5
Ie N C - G
30— N
| 10° 3
25 — \,
: \\\ S =
20 \ X\ ]
\\ \\ . cuss
15 ™ —
Ll \\ B 107" ’ E——— Crss]
10
1] 1 ,,\\A. 5
5
0i L 1 [TE \
1072
0 50 100 C 150 0 0 20 30 V40
Te — Ve
Typ. transfer characteristics /¢ = f (V) Typ. gate charge Vg, Ve =1 (Qg)

parameter: £, = 80 us, Vee =20 V

50 S1100013 1000 |~ ) S“OO%%Z 20
v v
I A
C 400V ~
40 Ve 00 600V \\/ Ve - 16
\ 800V *
| /A
30 600 - 1
'I il / ///
20 ] 400 ¢ \ \ A I 8

0
0 10 v 20 0 100 200 300 nC 400

——— VGE #OG
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SIEMENS

BSM 25 GD 100 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: T; = 125 'C
Vee=600V, Ve =215V, [ =25A

3 Si100219
10 y
ns /

5 V|
f fyotn A
/]
10? /
/
»
5 fd(oy
k 7
/]
LA
101 LT
10° 5 10 5 Q102
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Forward characteristics of
fast recovery reverse diode /r = f (V)
parameter: T

$1100225
50

A it i

I 40 ] ;

20 ARNYi

0.0 0.5 1.0 1.5 20 V 25

——

Typ. switching time 7 = f (/)
Inductive load, parameter: T, = 125 °C
Vee=600V,Vge =215V, R3=22Q

103 $1100220
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5
t Ta(ott)
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5
fd(on)
e
ff/
—
10!
0 10 20 A 30
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SIEMENS

IGBT Module
Preliminary Data

Vee = 1200 V
I, =6x35Aat Tc=25°C
I =6x25Aat T, =80°C

® Power module

® 3-phase full bridge

® Including fast free-wheel diodes

® Package with insulated metal base plate
@ Package outlines/Circuit diagram: 3"

Type Ordering Code
BSM 25 GD 120 D C67076-A2505-A2

Maximum Ratings

BSM 25 GD 120 D

VM305171

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 Y
Collector-gate voltage, Rge = 20 kQ Vear 1200
Gate-emitter voltage Ve +20
Continuous collector current, T = 25 'C I 35 A
Tc=80°C 25
Pulsed collector current, Tc=25C ¢ puis 70
Tc=80C 50
Operating and storage temperature range T, Ty -55...+150 C
Power dissipation, T¢ = 25 'C Pt 300 W
Thermal resistance, chip-case Ringc <04 KW
Insulation test voltage?, ¢ = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
|IEC climatic category, DIN |IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.
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SIEMENS

BSM 25 GD 120 D

Electrical Characteristics
at7; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min.

‘ typ.

max.

Unit

Static Characteristics

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

Vigrices

1200

Gate threshold voltage
Vee = Vee, I, =2 mA

Vaen)

4.8

5.5

6.2

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

T, =150°C

VCE(sat)

2.8
4.0

3.3
4.5

Zero gate voltage collector current
Vee=1200V, Vge =0
I, =25°C

T, =125°C

[CES

750
3000

UA

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

IGES

100

nA

AC Characteristics

Forward transconductance
Vee=20V, I =25A

8ts

9.0

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

Ciss

4000

Output capacitance, Vgg = 0
VCE =25 V, VGE = O,f= 1 MHz

Coss

320

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

C’SS

130

pF
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SIEMENS

BSM 25 GD 120 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

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

Rgon=3.3Q, Ry =3.3Q 20 30 40

Rise time t

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

Rgony=3.3Q, Ry =3.3Q - 110 -

Turn-off delay time t4 (off)

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

Ry on)=3.3Q, Ry =3.3Q - 200 -

Fall time t

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

Rgony=3.3Q, Ry =3.3Q - 300 -

Inductive Load

Turn-on delay time 14 (ony) ns

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

Ryiom =332, Ry =33Q 20 30 40

Rise time L

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

Rgon) =3.3Q, Ry g1 =3.3Q 5 10 15

Turn-off delay time 14 (off)

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

Rgony=3.3Q, Ry oy =3.3Q 160 230 280

Fall time t

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

Rgom = 3.3Q, Ry =330 20 30 40

Turn-off loss (Eqi = Eo 1 + Eo0) Eq+ - 14 - mWs

Vee=600V, Vge=15V, ;=25 A Eqo - 1.3 -

Ryony=3.3Q, Ry =33Q
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SIEMENS BSM 25 GD 120 D

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

Parameter Symbol Values Unit

min. Ttyp. l max.

Free-Wheel Diode

Diode forward voltage Ve \%
I =25A,VGe=0

T, =25°C. - 2.15 -

T; =1256°C - 1.55 -

Reverse recovery time [ us

k =25A, Vg=600V
Ve = 0, dic/dt = — 800 Alps

T, =125°C - 013 |-

Reverse recovery charge O nC
F =25A,Vg=600V
Vee = 0, diz/dt = — 800 Alus

T, =25°C - 2.3 -
T, =125°C - 6 -
Soft factor Ky —

k =25A,Vg=600V

Vee =0, dig/df = — 800 A/us
T, =125°C - 1 -
Thermal resistance Riuc - - 1.0 K/W
Chip-case
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SIEMENS BSM 25 GD 120 D

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

Power dissipation P, = f (1) Safe operating area I = f (V)
parameter: T; = 150 C parameter: single pulse, Tc = 25 C
T;<150 °C
w S1100010 102 : - ij_ - l T\ - 1P :SU%E?S
300 é Y b N T laustH]
P 280 \ / N . ‘ N : VAJ‘,?{
TN T [
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—T i Ve
Typ. output characteristics I = f (Vg) Typ. output characteristics /; = f (Vg)
] p
parameter: 1, =80 us, T;<25°C parameter: 1, =80 us, 7;< 125 °C
50 S100217 50 - N S1100218
Ve = 20V / / Ve = 20V —| /
A 18V A 18y — 7, /
16V 16V —
I, 15V 4 / / Ie 15V /
40 14V 40 14V —]
12V 4 T 12V <, y.
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/ /
/ %4
20 20 //
/ /
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SIEMENS BSM 25 GD 120 D

Reverse biased safe operating area Safe operating area,
Ic =f(Vee), parameter: T, = 125 °C, shortcircuit Io = f (Vee), Vege =+ 15V
Veae =15V, Ryery = 3.3 Q, T,<150 °C, t5c <10 ps, L < 50 nH
L (parastic inductance, module) < 50 nH
. s1100402 iz - S1100206
leguis [ 5 Tey
e 20 Tese 10
! !
| .
T 6
1 ‘ \ % t
! 4
— — Note:
o Allowed numbers of
- B — n 2 short circuit:< 1000
| B +Time between short
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o1 I — B - S . 0 ‘
0 500 1000 1500 0 200 400 600 800 1000 1200 V1400
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Transient thermal impedance Typ. on-state characteristics
Z e =1 (t,), parameter: D =1,/ T Vee say =f (Vae), parameter: I¢, T
100 s Sl00017 2 S11000014
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s s Ssi =t JT{IINNNREREAER
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SIEMENS

BSM 25 GD 120 D

Collector current I = f (T¢)
parameter: Vge 215V, T; =150 C

SI1100015

401
A
35 N 1

30— \\,

25—

0 50 100 C 150

Typ. transfer characteristics /¢ = f (Vge)
parameter: f, = 80 us, Vee =20 V

S1100013

50

Tao |
I

10 /

Ve
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v 20 .

Typ. capacitances C = f (V¢g)
parameter: Vge = 0, f= 1 MHz
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Typ. gate charge Ve, Ve = f(Qa)
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SIEMENS

BSM 25 GD 120 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: T; = 125 C
Vee=600V, Ve =215V, [ =25 A

103 S1100219
ns
5 P
f Ta(ofr)
/|
10? /
2 7/
4
5 fd(o%
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/%
10! ]
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Forward characteristics of
fast recovery reverse diode /¢ = f (Vy)
parameter: 7T

S1100226
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Typ. switching time 7 = f (/¢)
Inductive load, parameter: T, = 125 'C
Vee=600V, Vge =215V, Rg =22 Q
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5
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SIEMENS

IGBT Module BSM 50 GB 100 D
Preliminary Data BSM 50 GAL 100 D
Ve = 1000 V

I =2x70Aat T;=25°C
I; =2x50Aat T.=80"C

® Power module

@ Half-bridge/Chopper

@ Including fast free-wheel diodes

® Package with insulated metal base plate

® Package outlines/Circuit diagram: 2b, 2¢” VM205170
Half-bridge Chopper

Type Ordering Code Type Ordering code
BSM 50 GB 100 D C67076-A2100-A2 BSM 50 GAL 100 D C67076-A2002-A2

iMaximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collectdr—gate voltage, Rge = 20 kQ Veer 1000
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 'C I 70 A
Tc=80C 50
Pulsed collector current, Tc=25C I pus 140
Tc=80C 100
Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, T = 25 'C Pt 500 W
Thermal resistance, chip-case Rinsc <0.25 Kw
Insulation test voltage?, ¢ = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
|IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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IEME BSM 50 GB 100 D
S NS BSM 50 GAL 100 D

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

Parameter Symbol Values Unit

min. f typ." ! max.

Static Characteristics

Collector-emitter breakdown voltage Vigrices \%
Vae=0, I =1mA 1000 - -

Gate threshold voltage Ve
Vee = Vee, I = 4 mA 48 55 6.2

Collector-emitter saturation voltage Voesat
Vee=15V, I, =50 A
T, =25°C - 2.8 3.3
T, =150°C — 4.0 4.5

]
Zero gate voltage collector current Lees LA
Vee=1000V, Vge =0
T, =25°C - - 1000
T, =125°C - - 4000

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

AC Characteristics

Forward transconductance 8is 18 - - S
Vee=20V, ;=50 A

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

Qutput capacitance, Vgg = 0 Coss - 640 -
Vee=25V,Vge=0,f=1MHz

Reverse transfer capacitance Ges - 250 -

Vee=25V, Vge=0,f=1MHz
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SIEMENS

BSM 50 GB 100 D
BSM 50 GAL 100 D

Switching Characteristics
atT; = 125 C, unless otherwise specified.

Parameter Symbol Values Unit
min. } typ. ‘ max.

Resistive Load

Turn-on delay time I (o) ns

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

Ryon) =3.3Q, Ry =3.3Q 20 30 40

Rise time &

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

Ryiom = 3:3Q, Ry = 3.3Q - 140 -

Turn-off delay time 14 (offy

Vee=600V, Vge =15V, [; =50 A

Rgon) =3.3Q, Ry oy =3.3Q - 300 -

Fall time I

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

Ry on) = 3.3Q, Ry =3.3Q - 300 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Ry om = 3-3Q, Ry = 3.3 Q 20 30 40

Rise time I

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

Rgom =3.3Q, Ry = 3.3Q 10 20 25

Turn-off delay time 14 (offy

Vec =600V, Ve =15V, I, =50 A

Rgon)=3.3Q, Ry =33Q 220 300 360

Fall time 2

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

Rgon =332 Ry =33Q 25 35 45

Turn-off l0ss (Eoi = Eof 1 + Eof2) Egq+ - 2.0 — mWs

Vee=600V, Vge=15V, I =50 A Egio - 2.0 -

Rgon = 3.3Q, Ry =3.3Q

Semiconductor Group 206



IEME BSM 50 GB 100 D
S M_ NS BSM 50 GAL 100 D

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

Parameter Symbol Values Unit

min. ‘ typ. | max.

Free-Wheel Diode

Diode forward voltage Ve \
1}: =50 A, VGE=0

T, =25°C - 1.85 -

T, =125°C - 1.45 -

Reverse recovery time ty us

I =50A,Vg=600V
Ve = 0, dig/dt = — 800 Alus
T, =125°C - 0.2 - _
Reverse recovery charge O uC
I =50A,Vg=600V
Vee =0, dig/dt = — 800 A/us

T, =25°C - 3.6 ~
T, =125°C - 10 -
Soft factor S -

I =50A,Va=600V

Ve = 0, dig/dt = — 800 Alus
T, =125°C - 1 -
Thermal resistance Ry - - 0.9 K/W
Chip-case
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SIE BSM 50 GB 100 D
MENS BSM 50 GAL 100 D

Characteristics at T = 25 'C, unless otherwise specified.

Power dissipation P, =1 (T¢) Safe operating area /. = f (V¢g)
parameter: Tj = 150 'C parameter: single pulse, T¢ = 25 'C
T,<150C
550 51100026 103 e > '} g : S1100028
W A T 1 T I
Pt 500 AT !
N — \Q 1 i
\ / L o= il
450 ¢ 7 | 4
JURRAR vl kAt 2du ik e s
400 5 E‘kg-’l < A3 ~ e
350 \\\ 14 \\\ {] \\ 3 e
NI TS Dus
300 \\ 101 AN AN
‘ NG
- N I
200 \\\ N ’O‘mf i
150 \ 0C N\ AL
N N 100ms
100 \\ B
50 AN L]
5 1 LU
0 20 40 60 80 100 120 140°C 160 100 5101 5102 5105 v 104
- i
Typ. output characteristics /¢ = f (V) Typ. output characteristics /; = f (Vg)
parameter: f, = 80 us, 7,< 25 'C parameter: t, =80 us, 7;< 125 °C
S1100227 ' N
100 =0 / | 100 . V‘ $1100228
GE~ I 6= 20V
" v / A o A/
1 16V 4
fc g9 SV le g 15V \#//
14V 14V 4
| ~12v4 12V 4
1oV L Y /
P
60 / /, 60 /
Vs va //IV
40 / 40 //
//
20 20 /4
0
0 1 2 3 4 V5 % 1 2 3 4 vV 5
— Y = W
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SIEMENS

BSM 50 GB 100 D
BSM 50 GAL 100 D

Reverse biased safe operating area
Ic =f(V¢e), parameter: T; = 125 C,

Vee =15V, Ryon = 3.3 Q,

L (parastic inductance, module) < 50 nH

Safe operating area,
short circuit /Ic =f (Vce), Vage =215V
T,<150 °C, tsc <10 ps, L <50 nH
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*Time between short
[ T T ] B [ E circuit:>1s
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I — Ve
Transient thermal impedance Typ. on-state characteristics
Zwge =f (t,), parameter: D =1,/ T Vee say =f (Vae), parameter: I, T
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SIEMENS

BSM 50 GB 100 D
BSM 50 GAL 100 D

Collector current I = f (T;)
parameter: Ve 215V, T; = 150 °C

SI100031
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A
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Typ. transfer characteristics /; = f (V)
parameter: , = 80 us, Vee =20 V
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Typ. capacitances C = f (Vg)
parameter: Vge =0, f= 1 MHz
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Typ. gate charge Ve, Ve =1 (Qg)
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BSM 50 GB 100 D
SIEMENS BSM 50 GAL 100 D

Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T;

100 S1100233
A ! | i ll I
; 7,=125C /
/i
O T r=as e W
L
el
60 Y
/
r ‘ ‘
| 7] I
40 |
1
U
EEVIREEY
20 . a8
- /.
A / | ~
A
0 1A (T
0 0.5 1 1.5 2 VvV 25
———V
Typ. switching time 7 = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T, = 125 'C Inductive load, parameter: 7 = 125 'C
Vee=600V, Vge=+£15V,[c =50 A Vee =600V, Vge =115V, Rg =22 Q
10! ) S1100229 10! - . 51100230
us s
5 S 1
! f
//
/1
100 mpd 100 —
A f
5 ,«d(oﬂ)/ 5 — d(off)
L b
ANt
107" bl 107"
fd(on) 257 fd(un)
5 — — = 5 f.
# L I
T %
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10° 5 10' 5 Q10 0 10 20 30 40 A 50
— R — 1
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SIEMENS

IGBT Module BSM 50 GB 120 D
Preliminary Data BSM 50 GAL 120 D
Vee = 1200 V

Ic =2x70Aat To=25°C
I, =2x50Aat T,=80"C

® Power module

® Half-bridge/Chopper

® Including fast free-wheel diodes

@ Package with insulated metal base plate
® Package outlines/Circuit diagram: 2b, 2¢" VM205170

Half-bridge Chopper
Type Ordering Code Type Ordering Code
BSM 50 GB 120 D C67076-A2105-A2 BSM 50 GAL 120 D C67076-A2010-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \
Collector-gate voltage, Rge = 20 kQ Veer 1200
Gate-emitter voltage Vae +20
Continuous collector current, Tc = 25 'C Ic 70 A
T.=80°C 50
Pulsed collector current, Tc=25C I puis 140
Tc=807C 100
Operating and storage temperature range T;, Ty -55...+150 Cc
Power dissipation, T = 25 C Piot 500 w
Thermal resistance, chip-case Ringc <0.25 Kw
Insulation test voltage?, ¢ = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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SIEMENS

BSM 50 GB 120 D
BSM 50 GAL 120 D

Electrical Characteristics
at7; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values Unit

min.

! typ. ! max.

Static Characteristics

Collector-emitter breakdown voltage
Vee=0, ,=1mA

Vierices

1200

Gate threshold voltage
Vee=Vee, e =4 mA

VG E(th)

4.8

55 6.2

Collector-emitter saturation voltage
Vee=15V, I, =50 A

T, =25°C

T, =150°C

VCE(sat)

2.8 3.3
4.0 4.5

Zero gate voltage collector current
Vee=1200V, Vge =0

I, =25°C

T, =125°C

ICES

A

- 1000
- 4000

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

IGES

nA
- 100

AC Characteristics

Forward transconductance
Vee=20V, I =50 A

8ts

18

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

CiSS

8000 |- pF

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

COSS

640 -

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

Crss

250 -

Semiconductor Group
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SIEMENS

Switching Characteristics

at T, = 125 °C, unless otherwise specified.

BSM 50 GB 120 D
BSM 50 GAL 120 D

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

Resistive Load

Turn-on delay time 14 (on) ns

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

Rgon)=3.3Q, Ry =3.3Q 20 30 40

Rise time t,

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

Rgony=3.3Q, Ryoy=3.3Q - 140 -

Turn-off delay time L4 (off)

Ve =600V, Vge=15V, [ =50 A

Rgony=3.3Q, Ry =3.3Q - 300 -

Fall time t

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

Rgony=3.3Q, Ry oy =3.3Q - 300 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Ry ony=3.3Q, Ry 4y =3.3Q 20 30 40

Rise time 1,

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

Rgony = 3.3, Ry oy =3.3Q 10 20 25

Turn-off delay time L4 (off)

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

Rgony=3.3Q, Ry oy =3.3Q 220 300 360

Fall time t

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

Rgon)=3.3Q, Ry =3.3Q 25 35 45

Turn-off loss (Eqyq = Eofi1 + Ei2) E 4 - 2.0 - mWs

Vec =600V, Vge =15V, I =50 A Eqi» - 2.0 -

Rgon) =33, Ry =3.3Q
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IEME BSM 50 GB 120 D
S NS BSM 50 GAL 120 D

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

Parameter Symbol Values Unit

min. ! typ. ! max.

Free-Wheel Diode

Diode forward voltage Ve \
I =50A,Vee=0

T, =25°C - 2.45 -

T, =125°C - 1.9 -

Reverse recovery time [ us

I =50A,Vg=600V
Ve =0, dig/dt = — 800 A/us
T, =125°C - 0.2 -
Reverse recovery charge O uC
I =50A,Vg =600V
Ve =0, dig/dt = — 800 A/us

T, =25°C - 3.6 -
T, =125°C - 10 -
Soft factor S -

I =50A,Vg=600V

Ve = 0, di/dt = — 800 Alus
T, =125°C - 1 -
Thermal resistance Ry - - 0.9 K/W
Chip-case
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SIEMENS

BSM 50 GB 120 D
BSM 50 GAL 120 D

Characteristics at T| = 25 'C, unless otherwise specified.

Power dissipation P, =1 (T¢)
parameter: T; = 150 'C

550 S1100026

W
Pht 500 Y

400

350
N

N
300 \\
250 \

200

150 N

100 N

50 .

0

0 20 40 60 80 100 120 140°C160

— T

Typ. output characteristics /¢ = f (V¢e)
parameter: f, =80 us, 7;<25 C

100 S100227
Vee= 20V \{//
A ev—ill /
16V
o o
T 12y
10v —
L
40 }‘L
20 /
A
% 1 2 3 4 VS5

Semiconductor Group

Safe operating area /; = f (V¢g)
parameter: single pulse, T =25 'C

1,150 C
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Typ. output characteristics /¢ = f (V)
parameter: t, =80 us, 7;< 125 °C
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SIEMENS

BSM 50 GB 120 D
BSM 50 GAL 120 D

Reverse biased safe operating area
Ic =f(Vce), parameter: T, = 125 °C,
Vae=15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH

SHOO40?
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‘ I ———
/Cpu\s | |
Ie 2
i
l ‘
1 %
O | 1 - 1 ,J . -
0 500 1000 1500
T e
Transient thermal impedance
Zynge = [ (t,), parameter: D =1,/ T
S1100033
- i T
— 4
R AL

EEs:

Semiconductor Group

Safe operating area,
short circuit Ic =f (Vee), Vege =+ 15V
T;<150 C, tsc <10 pus, L < 50 nH

S1100206
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Tese 10
8
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4
—9C|  Note:
Vee « Allowed numbers of
2 = G short circuit:<1000
£ « Time between short
| £ circuit:>1s
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Typ. on-state characteristics
Voe sy =f (Vae), parameter: I¢, T
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IEM BSM 50 GB 120 D
S ENS BSM 50 GAL 120 D

Collector current I = f (T¢) Typ. capacitances C = f (Vg)
parameter: Vge 215V, T; = 150°C parameter: Vge = 0, f= 1 MHz
- ! SI1100031 S1100032
80 ‘ 102
A nF
70 c S
A |
60 N t
|| | 10’ =
50 \\ i — C..3
N 5
40 ‘ N
N\ :
30
- ‘\ 100 \‘\\
20 ]
S = Coss—
N
10 \ ]
Gs |
y : 107 :
0 50 100 €150 0 10 2 0 V40
—k — W
Typ. transfer characteristics /¢ = f (Vge) Typ. gate charge Vg, Vae =1 (Qg)
parameter: £, = 80 us, Vg =20 V
SI1100029 S1100231
100 — — 20
A
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50 ]1

0
200 400 600 nC 800

———— VGE e — OG
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SIEMENS

BSM 50 GB 120 D
BSM 50 GAL 120 D

Typ. switching time ¢ = f (Rg)
Inductive load, parameter: T; = 125 'C
Vee=600V, Vge =215V, I =50 A

. - S1100229
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5
f
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100 g
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Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T}
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Typ. switching time 7 = f (/;)
Inductive load, parameter: T; = 125 'C
Vee=600V, Vge=£15V, Rz =22 Q

0 S1100230
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SIEMENS

IGBT Module BSM 75 GB 100 D
Preliminary Data BSM 75 GAL 100 D
Ve = 1000 V

I. =2x100Aat T.=25C
I. =2x75Aat T,=80°C

® Power module

® Half-bridge/Chopper

® Including fast free-wheel diodes

® Package with insulated metal base plate

® Package outlines/Circuit diagram: 2b, 2c" VM205170
Half-bridge Chopper
Type Ordering Code Type Ordering Code
BSM 75 GB 100 D C67076-A2104-A2 BSM 75 GAL 100 D C67076-A2003-A2
Maximum Ratings
Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Veern 1000
Gate-emitter voltage Vae +20
Continuous collector current, T =25 'C I 100 A
Tc.=80°C 75
Pulsed collector current, Tc=25C Ic pus 200
T.=80C 150
Operating and storage temperature range T, Ty -55...+150 ‘C
Power dissipation, T = 25 'C Pyt 625 w
Thermal resistance, chip-case Riuc <0.2 KW
Insulation test voltage?, ¢ = 1 min. V. 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
|IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 |nsulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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SIEMENS

BSM 75 GB 100 D
BSM 75 GAL 100 D

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

Parameter

Symbol

Values

min.

! typ.

‘l max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
VGE= 0, ]C = 14 mA

Vsrices

1000

Gate threshold voltage
Vee= Vee, Ic =5 mA

VGE(th)

4.8

5.5

6.2

Collector-emitter saturation voltage
Vae=15V, L, =75A

T, =25°C

T, =150°C

VCE(sat)

2.8
4.0

3.3
4.5

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

T, =25°C

T, =125°C

ICES

1400

A

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

]GES

100

nA

AC Characteristics

Forward transconductance
Vee=20V, I,=75A

&is

27

Input capacitance
VCE=25V!VGE=01f=1 MHZ

Ciss

11000

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

COSS

850

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

CSS

350

pF
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SIEMENS

BSM 75 GB 100 D
BSM 75 GAL 100 D

Switching Characteristics

atT; = 125 C, unless otherwise specified.

Parameter Symbol Values Unit
min. | typ. 1 max.

Resistive Load

Turn-on delay time 14 (on) ns

VCC = 600 V, VGE= 15 V, ]C= 75A

Rgon)=3.3Q, Ryory=3.3Q 20 30 40

Rise time t,

Vec =600V, Vge=15V, =75 A

Ry =33Q, Ry = 3.3Q - 240 -

Turn-off delay time T4 (offy

Vec =600V, Ve =15V, ,=75A

Rgon) =3.3Q, Ryo1 =3.3Q - 350 -

Fall time t

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

Rgony=3.3Q, Ry =3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Ry on) =3.3Q, Ry o =3.3Q 20 30 40

Rise time 15

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

Ry on) =3.3Q, Ry o =3.3Q 10 20 25

Turn-off delay time 15 (ot

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

Rgony=3.3Q, Ry =3.3Q 250 350 420

Fall time t

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

Rgon = 3.3Q, Ry =3.3Q 30 40 50

Turn-off l0ss (Eo = Egsi 1 + Egfi2) Eqi4 - 7.5 - mWs

Vec =600V, Vge =15V, ;=75 A Eo2 - 3.5 -

Ry on) =3.3Q, Ry =3.3Q
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I BSM 75 GB 100 D
SIEMENS BSM 75 GAL 100 D

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. 1 typ. } max.

Free-Wheel Diode

Diode forward voltage Ve \
F =75A,VGe=0

T, =25°C - 2.0 -

T, =125°7C - 1.6 -

Reverse recovery time ty us

I =75A,Vg=600V
Ve =0, di/dt = — 800 A/us
T, =125°C - 0.25 -
Reverse recovery charge O uc
I =75A,Vg=600V
Ve = 0, di/dt = — 800 A/us

T, =25°C - 4 -
T, =125°C - 13.5 -
Soft factor S -

I =75A,Vg=600V

Ve =0, dig/dr = — 800 A/us
T, =125°C - 1 -
Thermal resistance Rinuc - - 0.75 K/W
Chip-case
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BSM 75 GB 100 D
SIEMENS BSM 75 GAL 100 D

Characteristics at 7| = 25 'C, unless otherwise specified.

Power dissipation P, = f (1) Safe operating area I = f (V¢g)
parameter: T, = 150 C parameter: single pulse, T = 25 °C
7,<150 'C
700 SI1100034 10 3 ;L iSI;OOO}B
v =s H
L~ to= HH
P
R, 600 Ie N : < 2.5us
i Y \\ N l
107 = Bfeides = :
200 s RSAERS e :
N S 100s
10’ \\ . 1 =
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300 1 w } I NPk 1?
L/ I \ ms
¢ oc, W
200 100 1| i D | 100ms |
5 o ==t T
100 HH §
0 10-! (il i
0 1 2 3 4
0 20 L0 60 80 100 120 °C 160 1005100 5108 5107 v 10
n K
Typ. output characteristics /; = f (V¢g) Typ. output characteristics /; = f (V¢g)
parameter: f, =80 us, 7;< 25 °C parameter: 7, = 80 us, ;<125 °C
. E 36
200 S : S1100301 200 , Si1002
A | A
IR /
Ic 1601 Vo = 20V e 160 /),
18V - / 1 Voe= 20V +—| /
— 16V = 18V +=— %
R/ Cha=w/// 8
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12v q% iy
10V 12V g
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80— ; 80 /,
7
40— ‘ 40 //
1 /
0 0
0 1 2 3 4 vV 5 0 1 2 3 4 V 5

e
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SIEMENS

BSM 75 GB 100 D
BSM 75 GAL 100 D

Reverse biased safe operating area
Ic =f(Vce), parameter: T, = 125 °C,

VGE = 15 V, Rg(oﬁ) = 33 Q,

L (parastic inductance, module) < 50 nH

Sli00401
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Ie 2
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|
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Transient thermal impedance
Zingc =f (t,), parameter: D =1,/ T
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Safe operating area,
short circuit Ic =f(VCE)7 VGE =+15V
T,<150 °C, tsc <10 ps, L < 50 nH

b T . SH00205
12 = *
Tox
Tes 10
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6
4
——9C | Note:
v « Allowed numbers of
2 CE b short circuit:< 1000
— *Time between short
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Typ. on-state characteristics
Ve say = (Vae), parameter: I, T
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SIEMENS

BSM 75 GB 100 D
BSM 75 GAL 100 D

Collector current I = f (T¢)
parameter: Vge 215V, T;=150°C

S1100039
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A
I, 100 ~
!
{80 N
| AN
|
A
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! I ! \
|
\
40
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L HRERRREEL
0 100 °C 150

Typ. transfer characteristics I = f (Vgg)
parameter: 7, = 80 us, Voe =20 V
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100
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Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz
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Typ. gate charge Ve, Vee = £ (Qc)
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: BSM 75 GB 100 D
SIEMENS BSM 75 GAL 100 D

Forward characteristics of
fast recovery reverse diode Ir = f (V)
parameter: T;

150 S1100241
X EEE/
T=125°C~
Ir 7,=25°C o
A1
;!
100
FARy
1/
50
'I
7
'/
v y
7/
~
0 A
0 1 2 v 3
—
Typ. switching time 7 = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T} = 125 °C Inductive load, parameter: T; = 125 'C
Vee=600V, V=215V, I =75A Vee=600V, Ve =215V, Rz =22 Q
1 ) ) S1100237 T 51100238
10 10
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5 5
1 f
//
4l
1
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1
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SIEMENS

IGBT Module BSM 75 GB 120 D
Preliminary Data BSM 75 GAL 120 D
Vee=1200V

I. =2x100Aat T.=25"C

I, =2x75Aat T.=80"C

® Power module

® Half-bridge/Chopper

® Including fast free-wheel diodes

® Package with insulated metal base plate

® Package outlines/Circuit diagram: 2b, 2¢" VM205170

Half-bridge Chopper

Type Ordering Code Type Ordering Code

BSM 75 GB 120 D C67076-A2106-A2 BSM 75 GAL 120 D C67076-A2011-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \"
Collector-gate voltage, Rge = 20 kQ Vear 1200
Gate-emitter voltage Ve +20
Continuous collector current, T, = 25 °C Ic 100 A
Tc=80C 75
Pulsed collector current, Tc=25°C 1 pus 200
Tc=80°C 150
Operating and storage temperature range T, Teyg -55...+150 C
Power dissipation, ¢ = 25 'C P 625 w
Thermal resistance, chip-case Ringc <0.2 Kiw
Insulation test voltage?, ¢ = 1 min. Vi 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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: BSM 75 GB 120 D
SIEMENS BSM 75 GAL 120 D

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. l typ. ! max.

Static Characteristics

Collector-emitter breakdown voltage Verces \%
Vee=0, I =1.4mA 1200 - -

Gate threshold voltage )
Vee = Vee, I =5 mA 4.8 5.5 6.2

Collector-emitter saturation voltage Veesay
VGE= 15V, Ic= 75A
T, =25°C - 2.8 33
T, =150°C - 4.0 4.5
Zero gate voltage collector current Fees A
Vee=1200V, Vge =0
T, =25°C - - 1400
T; =125°C - - -

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

AC Characteristics

Forward transconductance Gis 27 - - S
Vee=20V, I=75A

Input capacitance Clss - 11000 - pF
Vee=25V, Vge=0,f=1MHz
Output capacitance, Vgg = 0 Coss - 850 -
VCE =25 V, VGE = 0,f= 1 MHz

Reverse transfer capacitance Ces - 350 -
Vee=25V, Vg =0,f=1MHz
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SIEMENS BSM 75 GB 120 D
BSM 75 GAL 120 D

Switching Characteristics
atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit

min. | typ. | max.

Resistive Load

Turn-on delay time 14 (on) ns
Vee =600V, Vge=15V, I =75A

Rg (on) = 33 Q, Rg (off) = 33 Q 20 30 40
Rise time t,

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

Rgon) =3.3Q, Ry =3.3Q - 240 -
Turn-off delay time 14 (of)

Ve =600V, Vge=15V, =75 A

Rgony =3.3Q, Ry oy = 3.3Q - 350 -
Fall time 4

Vec =600V, Ve =15V, I, =75A

Rgon) =3.3Q, Ry oy =3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns
Vec =600V, Vge=15V, I, =75A

Ry on) =3.3Q, Ry oy =3.3Q 20 30 40

Rise time t,

Vec =600V, Vege=15V, I =75A

Ry o) =3.3Q, Ry oy =3.3Q 10 20 25

Turn-off delay time 14 (ofty

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

Ry on) =3.3Q, Ry oy =3.3Q 250 350 420

Fall time t

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

Rgony =3.3Q, Ryoy =3.3Q 30 40 50

Turn-off l08s (Eq = Eogt 1 + Egtr2) Eoq+ - 75 - mWs
Vec =600V, Vge=15V, =75A Eqo - 3.5 -

Ry =3.3Q Ry =330
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IEM BSM 75 GB 120 D
SIEMENS BSM 75 GAL 120 D

Electrical Characteristics
atT; = 25 C, unless otherwise specified.

Parameter Symbol Values Unit

min. ! typ. ! max.

Free-Wheel Diode

Diode forward voltage Ve \
F =75A,VGE=0

T, =25°C - 2.55 -

T, =1257TC - 2.15 -

Reverse recovery time ty us

I =75A,Vg=600V
Vee= 0, di/dt = — 800 A/us
T, =125°C - 0.25 -
Reverse recovery charge O ucC
I =75A, V=600V
Vee =0, di/dt = — 800 A/us

T, =25°C - 4 _
T, =125°C - 13.5 -
Soft factor S _

I =75A,Vg=600V

Ve = 0, dig/dt = — 800 A/us
T, =125°C - 1 -
Thermal resistance Ringc - - 0.75 K/W
Chip-case
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SIEMENS

BSM 75 GB 120 D
BSM 75 GAL 120 D

Characteristics at 7} = 25 'C, unless otherwise specified.

Power dissipation P, = f (T¢)
parameter: T, = 150 'C
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Typ. output characteristics I = f (V)
parameter: f, =80 us, 7;< 25 'C
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Safe operating area /o = f (V)
parameter: single pulse, T¢c = 25 'C
T;<150 C
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Typ. output characteristics /. = f (V)
parameter: f, = 80 us, T;< 125 C
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SIEMENS

BSM 75 GB 120 D
BSM 75 GAL 120 D

Reverse biased safe operating area

I =f(Vce), parameter: T, = 125 °C,

VGE = 15 V, Rg(oﬁ) = 33 Q,

L (parastic inductance, module) < 50 nH
S1100402

T
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Transient thermal impedance
Znge =f (t,), parameter: D =1,/ T
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Safe operating area,
short circuit Io = f (Vee), Vege =+ 15V
T,<150 °C, tsc <10 pus, L < 50 nH
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SIEMENS BSM 75 GB 120 D
BSM 75 GAL 120 D

Collector current I = f (T¢) Typ. capacitances C = f (V)
parameter: Vge 215V, T; = 150 C parameter: Vge =0, f= 1 MHz
120 i S1100039 ! 102 [ S1100040
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Typ. transfer characteristics /. = f (V) Typ. gate charge Ve, Ve = (Qg)
parameter: £, = 80 us, Vee =20 V
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IEM BSM 75 GB 120 D
S ENS BSM 75 GAL 120 D

Forward characteristics of
fast recovery reverse diode /r = f (V5)
parameter: T;
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Typ. switching time 7 = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T; = 125 'C Inductive load, parameter: T = 125 °C
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1 - - 51100237 1 ' ] S1100238
10 10
us us
5 5
f f
//
1
1
10° = 10°
Ta(oft) oot
5 LA 5
LA
2%
V|t
107! f4(on) ,"4/ i 107! feon)
e = h
5 i W] 5
A f _~
4//’ / /1
1072 107
10° 5 10 5 0102 0 15 30 45 60 A 75
— R —1,

Semiconductor Group 235



SIEMENS

IGBT Module BSM 100 GB 100 D
Preliminary Data BSM 100 GAL 100 D
Vee =1000V

I; =2x135Aat T.=25C
I; =2x100Aat T =80 C

® Power module

® Half-bridge/Chopper

@ Including fast free-wheel diodes

® Package with insulated metal base plate

® Package outlines/Circuit diagram: 5a, 5b"

Half-bridge Chopper
Type Ordering Code Type ‘| Ordering Code
BSM 100 GB 100 D C67076-A2103-A2 BSM 100 GAL 100 D | C67076-A2004-A2
Maximum Ratings
Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 Vv
Collector-gate voltage, Rge = 20 kQ Veer 1000
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 C Ic 135 A
T.=80C 100
Pulsed collector current, Tc=25°C s pus 270
T:=80°C 200
Operating and storage temperature range T;, Ty -55...+150 ‘C
Power dissipation, T; = 25 C Pyt 1000 w
Thermal resistance, chip-case Ringc <0.13 KW
Insulation test voltage?, ¢ = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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SIEMENS

BSM 100 GB 100 D
BSM 100 GAL 100 D

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min. typ. max.

Unit

Static Characteristics

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

Vierices

1000 - -

Gate threshold voltage
Vee = Vee, Ic = 8 mA

Ve

4.8 55 6.2

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

T, =25°C

I, =150°C

VCE(sat)

Zero gate voltage collector current
VCE = 1000 V, VGE = 0

T, =25°C

T, =125°C

]CES

- - 2000

uA

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

IGES

- - 100

nA

AC Characteristics

Forward transconductance
Vee=20V, =100 A

8fs

36 - -

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

CiSS

- 16000 -

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

COSS

- 1300 -

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

Ces

- 500 -

pF
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SIEMENS

BSM 100 GB 100 D
BSM 100 GAL 100 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ltyp. | max.

Resistive Load

Turn-on delay time 14 (on) ns

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

Rgon) = 3.3Q, Ry oy =3.3Q 100 180 220

Rise time t,

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

Rgon =3.3Q, Ry =330 - 450 -

Turn-off delay time L4 (off)

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

Ryom =33Q, Ry =33Q - 550 -

Fall time 1

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

Rgon) = 3.3, Ry oy =3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Rgom =3.3Q, Ry =3.3Q 100 180 220

Rise time t

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

Ryon=33Q, Ry =3.3Q 25 55 85

Turn-off delay time T4 (off)

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

Ry =3.3Q, Ry =3.3Q 410 550 660

Fall time : k

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

Ry =332 Ry =3.3Q |60 85 110

Turn-off 108 (Eq = Eqf 1 + Eott2) Eg4 - 6 - mWs

Vec =600V, Vge =15V, I; =100 A Eqo - 5 -

Ryon =3.3Q Ry =33Q
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SIEMENS

BSM 100 GB 100 D
BSM 100 GAL 100 D

Electrical Characteristics

atT; = 25 C, unless otherwise specified.

Parameter

Symbol

Values

min.

! typ.

£ max.

Unit

Free-Wheel Diode

Diode forward voltage
F =100A,VGe=0
T, =25°C

T, =125°C

Ve

1.85
1.45

Reverse recovery time

I =100A, V=600V
Vee= 0, dir/df = — 1500 A/us
I; =125°C

0.3

us

Reverse recovery charge

I =100A, V=600V
Vee=0, die/dt = — 1500 A/us
T, =25°C

T, =125°C

er

uC

Soft factor

I =100A, Vg =600V
Vee =0, dig/dt = — 1500 A/us
T, =125°C

Thermal resistance
Chip-case

R thJC

0.5

KW

Semiconductor Group

239



SIEMEN BSM 100 GB 100 D
S BSM 100 GAL 100 D

Characteristics at T; = 25 'C, unless otherwise specified.

Power dissipation P, = f (T;) Safe operating area /o = f (Vcg)
parameter: T, = 150 C parameter: single pulse, 7o = 25 C
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SIEMENS

BSM 100 GB 100 D
BSM 100 GAL 100 D

Reverse biased safe operating area
I =f(Vce), parameter: T; = 125 °C,

Vee =15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH
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Safe operating area,
short circuit Io = f (Vee), Vee =2 15V
T,<150 'C, t5c <10 us, L <50 nH
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SIEMENS

BSM 100 GB 100 D
BSM 100 GAL 100 D

Collector current I = f (T;)
parameter: Vge 215V, T = 150 C

: $1100047
140

TN |

Typ. transfer characteristics /; = f (V)
parameter: ¢, = 80 us, Veg =20 V
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Typ. capacitances C = f (V)
parameter: Vge =0, f= 1 MHz
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SIEMENS

BSM
BSM 1

100 GB 100 D
00 GAL 100 D

Typ. switching time ¢ = f (Rg)
Inductive load, parameter: T, = 125 'C
VCE = 600 V, VGE= + 15 V, IC = 200 A
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Forward characteristics of
fast recovery reverse diode Ir = f (V)
parameter: T
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Typ. switching time ¢ = f (/)
Inductive load, parameter: T, = 125 °C
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SIEMENS

IGBT Module BSM 100 GB 120 D
Preliminary Data BSM 100 GAL 120 D
Vee = 1200 V

I =2x135Aat To=25"C
I, =2x100Aat T, =80 °C

® Power module

® Half-bridge/Chopper

® Including fast free-wheel diodes

@ Package with insulated metal base plate

® Package outlines/Circuit diagram: 5a, 5b"

Half-bridge Chopper
Type Ordering Code Type Ordering Code
BSM 100 GB 120 D C67076-A2107-A2 BSM 100 GAL 120 D | C67076-A2012-A2
Maximum Ratings
Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \
Collector-gate voltage, Rge = 20 kQ Veer 1200
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 °C Ic 135 A
T;=80°C 100
Pulsed collector current, Tc=257TC I pus 270
T.=80°C 200
Operating and storage temperature range T;, Ty -55...+150 ‘C
Power dissipation, T = 25 'C Py 1000 W
Thermal resistance, chip-case Rinc <0.13 KW
Insulation test voltage?, ¢ = 1 min. Vis 2500 Vac
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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SIEMENS

BSM 100 GB 120 D
BSM 100 GAL 120 D

Electrical Characteristics
atT; = 25 'C, unless otherwise specified.

Parameter

Symbol

Values

min. typ. max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
VGE=O, 1C=2mA

Visrices

1200 - -

Gate threshold voltage
Vee = Vee, Ic = 8 mA

Ve

4.8 55 6.2

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

T, =25°C

T, =150°C

VC E(sat)

Zero gate voltage collector current
Vee=1200V, Vge =0

T, =25°C

T, =125°C

ICES

- - 2000

uA

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

]GES

- - 100

nA

AC Characteristics

Forward transconductance
Vee=20V, I =100 A

8ts

36 - -

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

Ciss

- 16000 -

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

Coss

- 1300 -

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

Gss

- 500 -

pF
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SIEMENS

BSM 100 GB 120 D
BSM 100 GAL 120D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

VCC = 600 V, VGE = 15 V, IC = 100 A

Ry =3.3Q, Ry = 3.3Q 100 180 220

Rise time t

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

Ry =33Q, Rypn =330 - 450 -

Turn-off de'ay time ld (off)

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

Ryony=3.3Q, Ry =3.3Q - 550 -

Fall time t

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

Ry =3.3Q, Ry =330 - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

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

Ry on =3.3Q, Ry = 3.3Q 100 180 220

Rise time t,

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

Ryon) =3.3Q, Ry =33Q 28 56 85

Turn-off delay time 1y (off)

Vec =600V, Vge =15V, I; = 100 A

Ryom =330, Ryo =3.3Q 410 550 660

Fall time t

Voo =600V, Vae =15V, I; = 100 A

Rgon =3.3Q, Ry =3.3Q 60 85 110

Turn-off loss (Eq = Egsi 1 + Egs2) Eq 1 - 6 - mWs

Vee =600V, Vge =15V, I, =100 A Eq2 - 5 -

Rgon = 3:3Q, Ry =3.3Q
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SIEMENS

BSM 100 GB 120 D
BSM 100 GAL 120 D

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values Unit

min.

i typ. ! max.

Free-Wheel Diode

Diode forward voltage
I =100A, VGe=0
T; =25°C

T, =125°C

Ve

2.45 -
1.9 -

Reverse recovery time

I =100 A, Vg =600V
Vee= 0, dig/dt = — 1500 A/us
T, =125°C

us

0.3 -

Reverse recovery charge

I =100A, Vg =600V
Vee =0, dig/dt = — 1500 A/us
T, =25°C

T, =125°C

er

nC

Soft factor

I =100A, Vg=600V
Ve = 0, dig/df = — 1500 A/us
T, =125°C

Thermal resistance
Chip-case

thJC

- 0.5 KW
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SIEME BSM 100 GB 120 D
MENS BSM 100 GAL 120 D

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

Power dissipation P, = f (T;) Safe operating area I = f (Vg)
parameter: T, = 150 'C parameter: single pulse, T¢ = 25 ‘C
7,150 C
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SIEMENS

BSM 100 GB 120 D
BSM 100 GAL 120 D

Reverse biased safe operating area
Ic = f(Vee), parameter: T, = 125 °C,

VGE = 15 V7 Rg(oﬁ) = 33 Q,

L (parastic inductance, module) < 50 nH
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Transient thermal impedance
Zic =f(t,), parameter: D = t,/ T
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Safe operating area,
short circuit Ic =f(VCE), VGE =+15V
T;<150 °C, tsc <10 us, L < 50 nH
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Typ. on-state characteristics
Vee say =f (Vae), parameter: Ig, T
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SIEME BSM 100 GB 120 D
MENS BSM 100 GAL 120 D

Collector current [ = f (T¢) Typ. capacitances C = f (V¢g)
parameter: Vge 215V, T; = 150 C parameter: Vge =0, f=1 MHz
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Typ. transfer characteristics /¢ = f (Ve) Typ. gate charge Vg, Ve = (0g)
parameter: f, = 80 us, Vge =20 V
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SIEMEN BSM 100 GB 120 D
S BSM 100 GAL 120 D

Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T;

S1100250
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1,=225°C ~{
150 n
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Typ. switching time ¢ = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T, = 125 'C Inductive load, parameter: 7 = 125 'C
Vee=600V, Ve =15V, Ic =100 A Vee=600V, Ve =215V, Rz=5.6 Q
1 01 S1100245 1 o° N . + S1100246
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SIEMENS

IGBT Module BSM 150 GB 100 D
Preliminary Data BSM 150 GAL 100 D
Vee = 1000 V

I. =2x200Aat Tc=25°C
I =2x150Aat T.=80"C

® Power module

® Half-bridge/Chopper

® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 5a, 5b"

Half-bridge Chopper
Type Ordering Code Type Ordering Code
BSM 150 GB 100 D C67076-A2102-A2 BSM 150 GAL 100 D | C67076-A2005-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \
Collector-gate voltage, Rge = 20 kQ Vear 1000
Gate-emitter voltage Ve +20
Continuous collector current, 7¢ = 25 'C Ic 200 A
T.=80C 150
Pulsed collector current, Tc=25C Ic pus 400
T.=80C 300
Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, To = 25 'C P 1250 W
Thermal resistance, chip-case Ringc <0.1 KW
Insulation test voltage?, ¢ = 1 min. Vi 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
|EC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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M BSM 150 GB 100 D
SIEMENS BSM 150 GAL 100 D

Electrical Characteristics
atTj= 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. { typ. { max.

Static Characteristics

Collector-emitter breakdown voltage Vierices Y
Vee=0, I, =2.8 mA 1000 - -

Gate threshold voltage Ve
Vee =Vee, I =10 mA 4.8 5.5 6.2

Collector-emitter saturation voltage Veesay
Vee=15V, I = 150 A
T, =25°C - 2.8 33
T, =150°C - 4.0 4.5

Zero gate voltage collector current Iees A
VCE = 1000 V, VGE = O
T, =25°C - - 2800
T; =125°C - - -
Gate-emitter leakage current loes nA
Vee=20V, Ve =0 - - 100

AC Characteristics

Forward transconductance 8is 54 - - S
Vee=20V, o =150 A

Input capacitance Ciss - 22000 - pF
Vee=25V, Vge =0, f=1MHz

Output capacitance, Vgg = 0 Coss - 1700 -

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

Reverse transfer capacitance G - 700 -

Vee=25V, Ve =0, f=1MHz
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SIEMENS

BSM 150 GB 100 D
BSM 150 GAL 100 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. l typ. 1 max.

Resistive Load

Turn-on delay time 24 (on) ns

Vee =600V, Vge =15V, I, =150 A

Rgony =33Q, Ry ey =3.3Q - 200 -

Rise time t,

Vee=600V, Ve =15V, I; =150 A

Ry on)=3.3Q, Ry =3.3Q - 400 -

Turn-off delay time 14 (off)

Vee =600V, Vge =15V, I; =150 A

Ry ony=3.3Q, Ry oy =3.3Q - 1100 -

Fall time t

Vee=600V, Vge=15V, I; =150 A

Rgon) =3.3Q, Ry o =3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

Vee =600V, Vge =15V, I, =150 A

Rgon)=3.3Q, Ry =3.3Q 120 200 250

Rise time I

Vec =600V, Vge=15V, I =150 A

Ry on) =3.3, Ry oy = 3.3Q 50 100 150

Turn-off delay time 14 (off)

Voc =600V, Vge =15V, I; =150 A

Ry ony=3.3Q, Ry =3.3Q 480 650 800

Fall time t

Voc =600V, Vge =15V, I; =150 A

Ryom=3.3Q, Ry =33Q 65 90 120

Turn-off loss (Eo = Eoft 1 + Eof2) E g4 - 9 mWs

Vee =600V, Vge =15V, I, =150 A Eqo - 7

Ryom =3.3Q, Ryt =3.3Q
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: BSM 150 GB 100 D
SIEMENS BSM 150 GAL 100 D

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

Parameter Symbol Values Unit

min. | typ. Jmax.

Free-Wheel Diode

Diode forward voltage Ve \
I =150A, Vg =0

T, =25°C - 2.0 -

T; =125°C - 1.6 —

Reverse recovery time ty us

I =150 A, V=600V
Ve =0, dir/dt = — 1500 A/us
T; =125°C - 0.35 -
Reverse recovery charge 0. uC
I =150 A, Vg =600V
Vee =0, dig/dt = — 1500 A/us

T, =25°C - 8 -

T, =125°C - 27 -

Soft factor S _

I =150A,Vg=600V

Vee =0, dig/dt = — 1500 A/us

T, =125°C - 1 -

Thermal resistance Rinyc - - 0.38 K/W
Chip-case
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SIEMENS BSM 150 GB 100 D
BSM 150 GAL 100 D

Characteristics at T} = 25 'C, unless otherwise specified.

Power dissipation P, = f (T¢) Safe operating area /; = f (V¢g)
parameter: T; = 150 'C parameter: single pulse, Tc = 25 'C
T;<150 'C
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Typ. output characteristics /¢ = (Vcg) Typ. output characteristics /¢ = f (Vcg)
parameter: f, =80 us, T;<25C parameter: £, = 80 us, 7;< 125 °C
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SIEMENS

BSM 150 GB 100 D
BSM 150 GAL 100 D

Reverse biased safe operating area
Ic = f(Vee), parameter: T, = 125 °C,
Vee=15V, Rg(oﬁ) =33Q,

L (parastic inductance, module) < 50 nH
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Transient thermal impedance
Ziac =f (t,), parameter: D =1,/ T
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Safe operating area,
short circuit IC =f(VCE)1 VGE =x15V
T;<150 C, tgc <10 us, L < 50 nH
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Typ. on-state characteristics
Vee say =f (Vae), parameter: I, T,

SI100054
s T
v UL T L
We(sat) 100A 150A300A — T=25°C
10 I —— 7= 150°C
|
] Iyt
8 14— |‘
\
i i >
6 ! ~ L
Ii \&_ ~{]
\ \_b\
L \ =
A &‘ —
\\\:‘
2
0
5 10 15 v 20
VGE

257




SIE BSM 150 GB 100 D
MENS BSM 150 GAL 100 D

Collector current I = f (T¢) Typ. capacitances C = f (Vg)
parameter: Vge 215V, T; = 150°C parameter: Vg = 0, f= 1 MHz
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Typ. transfer characteristics /¢ = f (V) Typ. gate charge Ve, Ve = f (Qa)
parameter: t, =80 us, Vee =20 V

l S1100053 1200 B S100204 20
: v // v

I A 400V 4 /
TE 800 600V ‘Zor 16

400

300 \ | 800V W |
600 -—\\ /// 12

i1 L/

200 - /\\ hn 8
100 / |

0 | ‘ 0
0 0 400 80 1200 1600 nC 2000

—= Vst —=—0

Semiconductor Group 258



SIEMENS

BSM 150 GB 100 D
BSM 150 GAL 100 D

Typ. switching time 7 = f (Rg)
Inductive load, parameter: 7; = 125 “C
VCE = 600 V, VGE =% 15 V, [C = 150 A
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Forward characteristics of
fast recovery reverse diode I = f (V;)
parameter: T;
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Typ. switching time 7 = f (/)

Inductive load, parameter: 7 = 125 "C
Vee=600V, Ve =115V, Rz =56 Q
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SIEMENS

IGBT Module
Preliminary Data

Vee = 1200 V
I. =2x200Aat Tc=25°C
I; =2x150Aat T, =80°C

® Power module

@ Half-bridge/Chopper

® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 5a, 5b"

BSM 150 GB 120 D
BSM 150 GAL 120 D

VM105270

Half-bridge

Chopper

Type Ordering Code

Type

Ordering Code

BSM 150 GB 120 D C67076-A2108-A2

BSM 150 GAL 120 D

C67076-A2013-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \%
Collector-gate voltage, Rge = 20 kQ Veer 1200
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 C I 200 A
Tc.=80C 150
Pulsed collector current, Tc=25°C I; ous 400
T.=80C 300
Operating and storage temperature range T, Ty -55...+150 C
Power dissipation, ¢ = 25 'C Pt 1250 w
Thermal resistance, chip-case Rinic <0.1 KW
Insulation test voltage?, ¢ = 1 min. Vi 2500 Vao
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 |nsulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.
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: BSM 150 GB 120 D
SIEMENS BSM 150 GAL 120 D

Electrical Characteristics
atT, = 25 'C, unless otherwise specified.

Parameter Symbol Values Unit

min. ! typ. 1 max.

Static Characteristics

Collector-emitter breakdown voltage Vierices \'
Vee=0, I =2.8 mA 1200 - -

Gate threshold voltage Veean
Vae = Vee, Io =10 mA 4.8 55 6.2

Collector-emitter saturation voltage Vee(say
Vee=15V, I = 150 A
T, =25°C — 2.8 3.3
T, =150°C - 4.0 4.5

Zero gate voltage collector current Lees uA
Vee=1200V, Vge =0
T, =25°C - - 2800
T, =125°C - - -

Gate-emitter leakage current lses nA
Vae =20V, Vee=0 - - 100

AC Characteristics

Forward transconductance &is 54 - - S
Vee=20V, I, =150 A

Input capacitance Ciss - 22000 - pF
Vee=25V, Vge =0, f=1MHz

Output capacitance, Vgg = 0 Coss - 1700 -

Vee=25V, Vg =0,f=1MHz

Reverse transfer capacitance Ces - 700 -

Vee =25V, Ve =0, f= 1 MHz
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SIEMENS

BSM 150 GB 120 D
BSM 150 GAL 120 D

Switching Characteristics

atT; = 125 "C, unless otherwise specified.

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

Resistive Load

Turn-on delay time 14 (on) ns

Vcc = 600 V, VGE = 15 V, IC = 150 A

Rgon = 3.3Q, Ry oy =3.3Q - 200 -

Rise time t,

Vee =600V, Vge =15V, I, =150 A

Ryon =3.3Q, Ry =3.3Q - 400 -

Turn-off delay time 14 (o)

Ve =600V, Vge=15V, ;=150 A

Rgon)=3.3Q, Ry(oy=3.3Q - 1100 -

Fall time t

Vee =600V, Vge=15V, I =150 A

Rgony=3.3Q, Ry(ory=3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

Vee =600V, Vge=15V, [, =150 A

Ryony=3.3Q, Ry oy =3.3Q 120 200 250

Rise time b

Vee =600V, Vge =15V, Ic = 150 A

Ry on)=3.3Q, Ry oy =3.3Q 50 100 150

Turn-off delay time L4 (off)

Vee =600V, Vge =15V, I =150 A

Rgony =3.3Q, Ry oy =3.3Q 480 650 800

Fall time 2

Vee=600V, Vge=15V, [, =150 A

Rgony =3.3Q, Ry oy =3.3Q 65 90 120

Turn-off 0SS (Eq = Eqit 1 + Eotr2) Egs 1 - 9 mWs

Vo =600V, Ve =15V, I, =150 A Eqio - 7

Ry ony=3.3Q, Ry oy =3.3Q
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BSM 150 GB 120 D
SIEMENS BSM 150 GAL 120 D

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

Parameter Symbol Values Unit

min. typ. | max.

Free-Wheel Diode

Diode forward voltage Ve \
I =150A, Vg =0

T, =25°C - 2.55 -

T, =125°C - 2.15 -

Reverse recovery time ty us

I =150A, Vg =600V
Vee =0, dig/dt = — 1500 A/us
T, =125°C - 0.35 -
Reverse recovery charge O, nC
I =150A, Vg =600V
Vee =0, dig/dt = — 1500 A/us

T, =25°C - 8 -
T, =125°C - 27 -
Soft factor S _

I =150A, Vg =600V

Vee =0, dig/df = — 1500 A/us
T, =1257C - 1 -
Thermal resistance Rinsc - - 0.38 K/W
Chip-case
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SIE BSM 150 GB 120 D
MENS BSM 150 GAL 120 D

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

Power dissipation P, = f (T¢) Safe operating area /; = f (V¢g)
parameter: T; = 150 'C parameter: single pulse, T¢ = 25 °C
7,150 C
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IEME BSM 150 GB 120 D
SIEMENS BSM 150 GAL 120 D

Reverse biased safe operating area Safe operating area,
Ic = f (Vce), parameter: T; = 125 °C, short circuit /o = f (Vee), Vee =215V
Vae =15V, Ry = 3.3 Q, T,<150 °C, tsc <10 ps, L <50 nH
L (parastic inductance, module) < 50 nH
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1T ] !
/Cpuls ]ﬂ
/+° z Tese 10
U
‘\ 6
1}—T } |
\ 4
NS S S N (S S A L —9C|  Note:
Ve « Allowed numbers of
1 2 I short circuit:<1000
| E *Time between short
| T 77“ gl circuit:>1s
- R 0 | l
0 500 1000 1500 0 200 400 600 800 1000 1200 V1400
Y e
Transient thermal impedance Typ. on-state characteristics
Znye =1 (t,), parameter: D = t,/ T Ve say =f (Vae), parameter: I, T
100 . S1I0005 12 - B §II(.'J_F)05L
= S AERERREREEEE
Kf v T T T T T T L T
W Vee(sah) 100A 150A300A — T;=25°C
Zinse M 10 T —=7;=150°C"]
| L 1 |
! 1 I
10" 8 T
: St St gl SRt \
I | i ‘ | 1 A
’!‘ 1___- 17 6 ‘PT'L_ 3 .\
; ;;i i }E([ \‘ S~ .y
i > - ) - \
BRRIILES, 74 WLH RRRRINNSSS
! o —0. 74/ { N ——
1 — O.Z‘-D:,P | \. &“\.\
5 il O-‘ﬂ,‘ T N
et M Yo.05] ,,:l’: 1 —T
T A ‘/ N 0.0ZE/ il 2
T TR Y001 ’H I
7401 |
st Lot (1] | :
107 107* 1073 1072 107! 5 10 15 vV 20

VG 3

Semiconductor Group 265



SIEMENS

BSM 150 GB 120 D
BSM 150 GAL 120 D

Collector current I = f (T¢)
parameter: Vge 215V, T, =150 C
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Typ. transfer characteristics /; = f (V)
parameter: f, = 80 us, Ve =20 V
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Typ. capacitances C = f (V)
parameter: Vge = 0, f=1 MHz
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I BSM 150 GB 120 D
SIEMENS BSM 150 GAL 120 D

Forward characteristics of
fast recovery reverse diode I = f (V)
parameter: T;

400 - B S1100208
[T /
A iy
, T,=125°C SY.
F 1,=25°C v
300
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N
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200
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7
100 #
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Typ. switching time ¢ = f (Rg) Typ. switching time ¢ = f (I¢)
Inductive load, parameter: T; = 125 'C Inductive load, parameter: T; = 125 'C
Vee=600V, Vge=+15V, Ic = 150 A Vee =600V, Vge =215V, Rg =5.6 Q
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SIEMENS

IGBT Module BSM 200 GA 100 D
Preliminary Data

Vee = 1000 V
I, =275Aat T.=25°C
I, =200Aat T, =80"C

® Power module

® Single switch

® Including fast free-wheel diodes

® Package with insulated metal base plate
@ Package outlines/Circuit diagram: 4"

Single switch

Type Ordering Code
BSM 200 GA 100 D C67076-A2001-A2

[V PRV, Pt ~
Niaxnnuimn naunys

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Veer 1000 N
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 ‘C Ic 275 A
To=80C 200
Pulsed collector current, Tc=25°C Ic pus 550
T.=80C 400
Operating and storage temperature range T, Tyg -55...+150 C
Power dissipation, T¢ =25 'C P 1750 w
Thermal resistance, chip-case Ringe <0.07 KW
Insulation test voltage?, ¢ = 1 min. Vie 2500 Voo
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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BSM 200 GA 100 D

Electrical Characteristics

atT, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min.

Atyp.

max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
Vee=0, L =4mA

Visrices

1000

Gate threshold voltage
Vee = Vee, b =16 mA

Vaen

4.8

5.5

6.2

Collector-emitter saturation voltage
Vee=15V, I, =200 A
T, =25°C

T, =150°C

VC E(sat)

2.8
4.0

3.3
4.5

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

I, =25°C

T, =125°C

ICES

4000

UA

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

IGES

100

nA

AC Characteristics

Forward transconductance
Vee=20V, I, =200 A

8ts

72

Input capacitance
VCE =25V, VGE = 0,f= 1 MHz

Ciss

32000

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

Coss

2600

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

Css

1000

pF

Semiconductor Group

269



SIEMENS

BSM 200 GA 100 D

Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. [typ. I max.

Resistive Load

Turn-on delay time T4 (on) ns

Vec =600V, Vge =15V, I =200 A

Rg (on) = 33 Q, Rg (offy = 33 Q - 200 -

Rise time I

Vec =600V, Vge =15V, I =200 A

Ryon=3.3Q, Ry =33Q - 440 -

Turn-off delay time 14 (off)

Vec =600V, Vge =15V, [ =200 A

Ry on) =3.3Q, Ry =3.3Q - 730 -

Fall time t

Vec =600V, Vge =15V, Ic =200 A

Rgony =3.3Q, Ry oy =3.3Q - 500 -

Inductive Load

Turn-on delay time L (on) ns

VCC = 600 V, VGE = 15 V, Ic = 200 A

Rgon) = 3.3Q, Ry o = 3.3 Q 120 200 250

Rise time t

Vec =600V, Vge =15V, Ic =200 A

Rgon) = 3.3Q, Ry =3.3Q 45 90 140

Turn-off delay time 14 (off)

Vee=600V, Vge =15V, I =200 A

Ry ony = 3.3Q, Ry oy =3.3Q 550 730 900

Fall time t

Vee =600V, Vge =15V, I =200 A

Rgon) =3.3Q, Ry =3.3Q 80 110 140

Turn-off 10ss (Eox = Eot 1 + Eof2) Eos 4 - 15 - mWs

VCC=600V, VGE=15V! [C=200A EoﬁZ - 10 -

Ry ony = 3.3Q, R o1y = 3.3 Q
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Electrical Characteristics
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit

min.  [typ.  [max.

Free-Wheel Diode

Diode forward voltage Ve Y
F =200A, Vee=0

T, =25°C - 1.85 -

T, =125°C - 1.45 -

Reverse recovery time ty us

I =200A, Vg=600V
Vee =0, di/dt = — 800 A/us
T, =125°C - 0.4 -
Reverse recovery charge On uC
I =200 A, Vg=600V
Ve = 0, di/dt = — 3000 A/us

T, =25°C - 12 -
T, =125°C - 36 -
Soft factor S -

E =200A, Vg =600V
Vee= 0, dir/dt = — 3000 A/ps
T, =125C - 1 -

Thermal resistance Rinc - - 0.25 K/IW
Chip-case

Semiconductor Group 271
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Characteristics at T} = 25 'C, unless otherwise specified.

Power dissipation P, = f (T;) Safe operating area I = f (V)
parameter: T; = 150 'C parameter: single pulse, T = 25 ‘C
T;<150 C
2000 N S1100058 1 - . : lSIEOOj’:lOBO
HHE 7 = HHH
W 1 “L’ N
Piof \ T
\
N\
1000
N
N
\
\\
0 \ _— - 1 L I I
0 20 4 60 8 100 120 °C 160 100 510" 5102 5103 Vv 10*
i — ¥
Typ. output characteristics I = f (Ve) Typ. output characteristics I = f (V)
parameter: 7, =80 us, T;<25 C parameter: 1, = 80 us, 7, < 125 'C
500 . S1100251 500 : S1100252
Ve = 20V / / Vee= 20V
A 18V / A T //
16V q // 16V /
I 15V I 15V /
© 400 14V © 400 14V y
T 12v 12V >/ /
I 10V 1% 7/ /
/
300 300 /
pa ld
200 200 ////
| 7/
100 100
00 1 2 3 4 v 5 % 1 2 3 4 V5
W e
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BSM 200 GA 100 D

Reverse biased safe operating area Safe operating area,
Ic = f (Vce), parameter: T, = 125 °C, short circuit I = f (Vge), Vee =+ 15V
Vee =15V, Ryey = 3.3 Q, T,<150 °C, tsc <10 ps, L <80 nH
L (parastic inductance, module) < 50 nH
SI100401 - $1100205
T o ﬂ 12
/Cpuls ]ﬂ
le 2 Tese 10
8
} 6
T ‘ J
4
_ L ———o C | Note:
v » Allowed numbers of
- IR 2 ' CE o short circuit:<1000
| «Time between short
T T E circuit:>1s
Ll | | °f \
O - L 1 I 0
0 500 1000 1500 0 200 400 600 800 1000V 1200
K e
Transient thermal impedance Typ. on-state characteristics

Z e = f (1), parameter: D = 1,/ T

10" o stoooes 2
A— = T TITH
T
K i - LA v
W ——17% Veetsat)
Zinse N0 T T |
T s
‘ i j
I l »’
Y
1072 A 8
s S 280
> 4"}@27(‘ 0.5
L 0o 6
- 2 \ 0.1
A0 Nl e
10—3/ /I 80 L
AT
5 / T
2
L] I
\ ur‘r
10-4 LU u” 0
1075 10~% 1073
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Vee st =f (Vae)s ’parameter: I, T

S1100062
1
Lo i
100A  {300A — Tj=25°C
- ——T= 150°C
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SIEMENS BSM 200 GA 100 D

Collector current I = f (T¢) Typ. capacitances C = f (V¢g)
parameter: Vge 215V, Tj = 150 °C parameter: Vge = 0, f= 1 MHz
280 = S1100063 102 - - . SI100064
Al N nF
5
240 AN ¢ \-
IC \\ ciss_
4 220 N\
200 o
; 1
180 -
160 5 N
140 ‘ i —
120 [~ \ _ Coss]
100 | \\ 10 — €]
rss
80 =
60 — ‘ E °
40 1 \\
| \
20
ol \ 10"
0 50 100 o 150 0 10 20 30 V40
-7 = Ve
C
Typ. transfer characteristics /; = f (V) Typ. gate charge Vg, Ve = f(Qg)
parameter: t, =80 us, Ve =20V
400 = - SIIDO()M1 1000 ki ) //}0025§ 20
. A Vi ) v
c ; 400V~ L
Vee 800 e B0V Vi - 16
300 T \ 800V
600 \ ///

I ‘\'\\ /
w0 i’
| T JA .,

800 1600 2400 nC 3200

— VGE 4»0(3
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Forward characteristics of
fast recovery reverse diode /- = f (V)
parameter: T;

400 - , S1100257
A
T,=125°C /11
If =95°c TH
300 =2 &
/
v
/
200 &
’I
/
100 2
ya
7 ya
y l‘
0 AL
0.0 0.5 1.0 1.5 20 V 25
e — VF
Typ. switching time 7 = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T; = 125 'C Inductive load, parameter: T, = 125 'C
Vee=600V, Vge=£15V, [ =200 A Vee=600V, Vee=£15V, Rz =3.3Q
101 5|I0025.’>! 101 . . S1100254
us ps
5 7 5
f t
/l
fa(off) r/ 10° faott)
/ n 5
10 0 LA 7l .
7 fo(on)
5 7 e 107"
d(on) 7
p f
LM / 5 —
_ Prat } pd A f,
ph P
107" gk , 1072
10° 5 10 5 0 10° 0 50 100 150 A 200

= I
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SIEMENS

IGBT Module
Preliminary Data

Voe = 1200 V
I; =275Aat To=25°C
I. =200Aat T,=80C

® Power module

® Single switch

@® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 4"

Type Ordering Code
BSM 200 GA 120 D C67076-A2006-A2

Maximum Ratings

BSM 200 GA 120 D

VM115271

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 \
Collector-gate voltage, Rge = 20 kQ Veen 1200
Gate-emitter voltage Vae +20
Continuous collector current, T¢ = 25 'C Ic 275 A
Tc=80C 200
Pulsed collector current, Tc=25C s pus 550
T.=80°C 400
Operating and storage temperature range Tj, Tag -55...+150 C
Power dissipation, T = 25 'C Piot 1750 w
Thermal resistance, chip-case Ric <0.07 K/W
Insulation test voltage?, r = 1 min. Vis 2500 Ve
Creepage distance - 16 mm
Clearance — 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.

2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with

DIN 50 014, IEC 146, para. 492.1.

Semiconductor Group 276



SIEMENS

BSM 200 GA 120 D

Electrical Characteristics
atT; = 25 C, unless otherwise specified.

Parameter

Symbol

Values

min.

[ typ.

max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
VGE=O! IC=4mA

V(BH)CES

1200

Gate threshold voltage
Vee = Ve I =16 mA

Ve

4.8

55

6.2

Collector-emitter saturation voltage
Vee=15V, I, =200 A

T, =25°C

7; =150°C

VCE(sat)

2.8
4.0

3.3
4.5

Zero gate voltage collector current
Vee=1200V, Vge =0
T, =25°C

T, =125°C

ICES

4000

uA

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

IGES

100

nA

AC Characteristics

Forward transconductance
Vee=20V, I =200 A

8ts

72

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

CiSS

32000

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

CDSS

2600

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

Css

1000

pF
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Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. I typ. I max.

Resistive Load

Turn-on delay time 24 (on) ns

Ve =600V, Vge =15V, I, =200 A

Rgon =33Q, Ry oy =3.3Q - 200 -

Rise time t

Vee =600V, Vge =15V, I = 200 A

Ryon=3.3Q Ry(on=33Q - 440 -

Turn-off delay time 14 (off)

Vee =600V, Vge =15V, I; = 200 A

Rg (on) = 33 Q, Rg (off) = 33 Q - 730 -

Fall time t

Vee =600V, Vge =15V, I, =200 A

Ryom =3.3Q, Ry =3.3Q - 500 -

Inductive Load

Turn-on delay time 14 (on) ns

Voe =600V, Vge =15V, I = 200 A

Rgon = 3.3Q, Ry = 3.3Q 120 200 250

Rise time t

Vec =600V, Vge =15V, ;=200 A

Ryon =3.3Q, Ry =330 45 90 140

Turn-off delay time 14 (off

Vee =600V, Vge =15V, I, = 200 A

Ry o) = 3.3Q, Ry oy = 3.3Q 550 730 900

Fall time 4

Vee =600V, Vge =15V, I, =200 A

Rgon = 3.3Q, Ry =3.3Q 80 110 140

Turn-off loss (Euy = Eog 1 + Eof2) E4 - 15 - mWs

Ve =600V, Vge =15V, I = 200 A Egio - 10 -

Ryom =3.3Q, Ryen =330
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SIEMENS BSM 200 GA 120 D

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

Parameter Symbol Values Unit

min. [ typ. ! max.

Free-Wheel Diode

Diode forward voltage Ve \%
 =200A,Vge=0

T; =25°C - 2.45 -

T, =125°C - 1.9 -

Reverse recovery time Ly us

I =200A, Vg=600V
Vee =0, dig/df = — 800 A/us
T, =125°C - 0.4 -
Reverse recovery charge On uC
I =200A,Vg=600V

Ve =0, dig/dt = — 3000 A/us :
T, =25°C - 12 -

T, =125°C - 36 -
Soft factor N -

I =200A, Vyg=600V

Vge = 0, die/dt = — 3000 A/us
T; =125°C - 1 -
Thermal resistance Ringc - - 0.25 K/W
Chip-case
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Characteristics at T; = 25 ‘C, unless otherwise specified.

Power dissipation P = f (T¢) Safe operating area /I = f (V¢g)
parameter: Tj = 150 'C parameter: single pulse, T = 25 'C
T;<150 'C
S110005 S1100092
2000 g 10% — ___ Sliooos:
A - P =
L e Y YA AR
4 " \ ‘ T b ;@t, I N :7 e
tot \\ /e — IicT s - .\,‘ : : L
‘ & | BEE 3 \ ! T
\ \ N 1
| 02 NS XS
NG e
N 1 A iy
\\ 5 iR .190 s
1000 N
\ TN N R |
‘ | \\\ A Y 1ms
A 10' ‘ HENSETN
\ E=iE SRamthE
S o il \‘ {10msH
g ler= DCTT NN ‘ H
\lv il
N\ L T Nt 100ms i
\ || ol t v ll
0 100 [ [IREREI L1 L J_
0 20 4 60 8 100 120 °C 160 10° 510" 5107 510° Vv 10¢
’ —1 Yoe

Typ. output characteristics /¢ = f (V) Typ. output characteristics /c = f (Vg)
parameter: f,=80us, 1;<25°C parameter: #, =80 us, T;< 125 °C
500 SI1100251 500 E S S1100252
V= 20V // / Vee= 20V
A T fav / A * Tay /
, 1gv q/ 16V //
15V I 15V /
o 400 14V / © 400 14v Z/ 7/
2 | R 7
300 v 300 /
/ 4y
P4
200 200 N N
/ /
7/
/ 74
100 4 100
0O 1 2 3 4 V5 O0 1 2 3 4 V5
W G
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Reverse biased safe operating area
Ic = f (Vee), parameter: T; = 125 C,

Vae =15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH

S1100402
‘ 1
Tepus I ‘
I 2
|
1 T
|
07777 SUNE S S —
0 500 1000 1500

——

CE

Transient thermal impedance
Zinge =f (L), parameter: D =1,/ T

_1 T S1100065
107 = T
K o 11/ .
W i
ch 7] I i
LT ,:;'
I 02— A tu
TS b= | i
> = 0.5{ %ﬂ L
| j,‘/ N 0.2 :
) /"1,; 0.1 L
///’f‘, N 0.05 } |
10-3 04 0.02] |
ey 0.0j]] =
0 H
Y AR L % il
|

-4

1075 107* 1073
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Safe operating area,
short circuit lc =f (Vee), Vee =2 15V
T;<150 °C, tsc < 10 us, L < 80 nH

$1100206

Iy

lese

2 _VC{ s

;
|

£

Note:
« Allowed numbers of
short circuit:< 1000

«Time between short
circuit:>1s
\

0
0 200 400 600 800

— Ve

Typ. on-state characteristics
Ve say =f (Vee), parameter: I, T

1000 1200 V 1400

2 pl S1100062
1
I 1
JERE~YRRRRNEREN)
Veesaty 100A  {300A — T;=25°C
t 0 —— 7;=150°C
o
|
1 \
¢ N
A Ik S
A - b b
A\ T
g —
2 Po—— —
0
5 10 15 v 20
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BSM 200 GA 120 D

Collector current [ = f (T¢)
parameter: Vge 215V, T;=150"C

1100063

280 =
NG
A
2 A\
40
IA \\
220
200
180
160
140 ‘
120 \

100 \
80 ———
60 \

40
20

e —

0 50 100 °C 150

— %

Typ. transfer characteristics /¢ = f (Vge)
parameter: f, = 80 us, Vee =20 V

- S1100061
400
A
IC
? 300 —
200 /'
100
0 1 1
0 10 v 20
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Typ. capacitances C = f (V)
parameter: Vge =0, f=1 MHz

1b2 N SI1100064
nF
5
C
AS ciss—
10
5 A W
AN .
\; — Iy
\ oss ™|
\
100 — 4
CTSS:
S
10!
0 10 20 30 V40

— Ve
Typ. gate charge Vee, Ve = f(Qc)

S1100255

1000 ' 2

v /// v

TE 800 600V 7 / 416
Boovw 1

600

\
\

400 \\ Z K ,,,,, |
I

ol 4

VA T,

0 800 1600 2400 nC 3200

4»00
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Forward characteristics of
fast recovery reverse diode /r = f (Vi)
parameter: T;

S§1100258
400 EEEEEN
A HEEN /’
T,=125°C_}
Is . /
7,=25°C ~{
300 z
LRy
1’
200 1 /
411
.I
7
100 /
T1Y
/
4 A
0 'V ’/
0 1 2 3 vV 4
—
Typ. switching time 7 = f (Rg) Typ. switching time ¢ = f (/)
Inductive load, parameter: T = 125 'C Inductive load, parameter: T; = 125 C
Vee=600V, Vge =215V, I; =200 A Vee=600V, Vge =115V, Rz =3.3Q
101 . . 8 S1100253 101 - : h S1100254
ps pe
5 Ve °
t f
/4
o 10° Ta(ott)
// /’ 5
10° AT
‘// / fd(on)
—
5 o 7 107" f
1
Py 5
//,M fr/ // — ;
// // ’
Pl »d
_ e s 1
107 1 . 1072
10 5 10 5 0 10* 0 50 100 150 A 200
—_— RG ——— IC
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SIEMENS

IGBT Module BSM 300 GA 100 D
Preliminary Data

Ve = 1000 V
I. =400 Aat T;=25°C
I, =300Aat T,=-80°C

® Power module

@ Single switch

@ Including fast free-wheel diodes
® Package with insulated metal base plate 115271
® Package outlines/Circuit diagram: 4"

Type Ordering Code
BSM 300 GA 100 D C67076-A2000-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1000 \Y
Collector-gate voltage, Rge = 20 kQ Veer 1000
Gate-emitter voltage Vae +20
Continuous collector current, T =25 'C I 400 A
T;=80°C 300
Pulsed collector current, Tc=25C I¢ pus 800
T.=80C 600
Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, 7o =25 C Pt 2500 w
Thermal resistance, chip-case Rinic <0.05 K/W
Insulation test voltage?, ¢ = 1 min. Vis 2500 Ve
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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BSM 300 GA 100D

Electrical Characteristics

atT; = 25 'C, unless otherwise specified.

Parameter

Symbol

Values

min.

typ. max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
Vee=0, I =5.6 mA

Visrices

1000

Gate threshold voltage
Ve =Veg Ic =20 mA

VGE(th)

4.8

55 6.2

Collector-emitter saturation voltage
Vee=15V, I =300 A

T, =25°C

T, =150°C

VCE(sat)

2.8 3.3
4.0 4.5

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

T, =25°C

T, =125°C

ICES

- 5500

uHA

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

IGES

- 100

nA

AC Characteristics

Forward transconductance
Vee=20V, I =300 A

8is

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

CiSS

44000 -

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

COSS

3400 -

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

Semiconductor Group
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1400 -

pF
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BSM 300 GA 100 D

Switching Characteristics

at7; = 125 C, unless otherwise specified.

Parameter Symbol Values Unit
min. j typ. ‘ max.

Resistive Load

Turn-on delay time L4 (on) ns

Vec=600V, Vge =15V, I =300 A

Rgon =3.3Q, Ry o) = 3.3Q 130 220 270

Rise time t,

Vee =600V, Vge =15V, ;=300 A

Rgon =3.3Q, Ry oy =3.3Q - 650 -

Turn-off delay time 14 (off)

Vee =600V, Vge =15V, ;=300 A

Rgon) =3.3Q, Ry (o1 =3.3Q - 850 -

Fall time t

Vec =600V, Ve =15V, I, =300 A

Ryon)=3.3Q, Ry (o =3.3Q - 500 -

Inductive Load

Turn-on delay time 24 (on) ns

Vee =600V, Vge =15V, ;=300 A

Rgony =3.3Q, Ry =3.3Q 130 220 270

Rise time t,

Vec =600V, Ve =15V, I, =300 A

Ryony=3.3Q, Ry oy =3.3Q 70 120 170

Turn-off delay time 14 (off

Vec =600V, Vge =15V, I, =300 A

Rg (on) = 3.3 Qy Rg (offy = 3.3Q 630 850 1000

Fall time t

Vee =600V, Vge =15V, I; =300 A

Ryon =339, Ry =330 75 110 130

Turn-off loss (Eq = Eq1 + Egir2) E 1 - 24 - mWs

Vee =600V, Vge =15V, I, =300 A Eqo - 14 -

Ry =3.3Q, Ry =3.3Q
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Electrical Characteristics
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit

min. | typ. W max.

Free-Wheel Diode

Diode forward voltage Ve \%
I =300A,Vge=0

T, =25°C - 2.0 -

T, =125°C - 1.6 -

Reverse recovery time ty us

I =300A, Vg=600V
Ve =0, di/dt = — 800 A/us
T, =125°C - 0.5 -
Reverse recovery charge O ucC
I =300A,Vg=600V
Vae = 0, dig/dt = — 3000 A/us

T, =25°C - 18 -
T, =125°C - 54 -
Soft factor S -

I =300A, Vg=600V

Vee =0, die/dt = — 3000 A/us
T, =125°C - 1 -
Thermal resistance Rinc - - 0.18 K/W
Chip-case
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Characteristics at T, = 25 ‘C, unless otherwise specified.

Power dissipation P, = 1 (T¢) Safe operating area /; = f (V)
parameter: T, = 150 'C parameter: single pulse, T¢ =25 'C
7,<150 'C
- S11000
3000 otees 10° ——= 7 el
IS ‘ A
W N R SHAS NERHEN 4.5us
EE Iy = N K
¢ L&/ b My
to /C X‘_‘,’ ¥ \\\\ \‘ y
1 NN M
2000 102 N ‘
. X £y 100 s it
\ 7
\ M RN
> NN 1‘\ 4 T
DC DY ms “ﬁ
. | \\ % :
1 \ L
1000 R ——— (NG et ST
- I
5 | IR
17 — 100ms 1
- C \\
i 7] . J
0 I\IHH'\D 1 L L
0 10
0 20 4 60 80 100 120 °C 160 10® 510" 5107 510% Vv 104
*————T& e — %E
Typ. output characteristics I = f (V) Typ. output characteristics /. = f (Vg)
parameter: t, =80us, 7;<25°C parameter: , =80 us, T;< 125 °C
R . 1100259 . - 1100260

500 Y— 500 -
= - V.= ~
‘ Y/ ; axrmey//4
16V / 16V \QZ//
Te 400 15V le 400 19V ~ /

14V 14V —|

i T i/
300 | 7/ 300 1 Z

/ /|

200 200 / ‘/

/ /4

/4
100 / 100 7/
/ /
0O 1 2 3 4 Vv 5 OO 1 2 3 4 vV 5
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BSM 300 GA 100 D

Reverse biased safe operating area
=f(Vce), parameter: T; = 125 °C,

Vae =15V, Ry = 3.3 Q,

L (parastic inductance, module) < 50 nH

S\IOOLOT
/Cpms
I 2
1

L A

0 500 1000 1500

——

CE

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

S1100073
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Safe operating area,
short circuit /o = f (Vee), Vae =215V
1;<150 °C, tsc <10 us, L < 80 nH

R 51100205
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Tese 10
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——¢ C | Note:
v * Allowed numbers of
2 CE s short circuit:<1000
*Time between short
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| E
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Typ. on-state characteristics
Ve say = (Vae), parameter: I, T
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Collector current [ = f (1¢)
parameter: Vge 215V, T;=150C
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Typ. transfer characteristics /¢ = f (Vge)
parameter: f, = 80 us, Ve =20 V
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Typ. capacitances C = f (V¢g)
parameter: Vge =0, f=1 MHz

102 S1100072
nF
c 5 Eiss:
o A
N
S
5 B\ —
— |
\ Eass—
—
R
0 [rss
10
5
10!
0 10 20 30 V40

— Ve

Typ. gate charge Ve, Ve = f(Qc)
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Typ. switching time 7 = f (Rg)
Inductive load, parameter: T; = 125 C
VCE = 600 V, VGE == 15 V, IC = 300A

101 S1100261
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/
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Forward characteristics of

fast recovery reverse diode /¢ = f (V)
parameter: T;
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Typ. switching time 7 = f (/)
Inductive load, parameter: T; = 125 'C
Vee=600V, Vge=+15V, Rz =3.3Q
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SIEMENS

IGBT Module BSM 300 GA 120 D
Preliminary Data

Vee = 1200 V
I, =400Aat To=25°C
I =300Aat T, =80"C

® Power module

@ Single switch

® Including fast free-wheel diodes

® Package with insulated metal base plate
® Package outlines/Circuit diagram: 4" - VM115271

Type Ordering Code
BSM 300 GA 120 D C67076-A2007-A2

Maximum Ratings

Parameter Symbol Values Unit
Collector-emitter voltage Vee 1200 Vv
Collector-gate voltage, Rge = 20 kQ Veer 1200
Gate-emitter voltage Vae +20
Continuous collector current, T = 25 'C I 400 A
Tc=80C 300
Pulsed collector current, Tc=25°C I puss 800
Tc=80C 600
Operating and storage temperature range T;, Ty -55...+150 C
Power dissipation, T = 25 C Pt 2500 w
Thermal resistance, chip-case Rinsc <0.05 KW
Insulation test voltage?, ¢ = 1 min. Vis 2500 Vae
Creepage distance - 16 mm
Clearance - 11
DIN humidity category, DIN 40 040 - F -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outline and Circuit Diagrams.
2 Insulation test voltage between collector and metal base plate referred to standard climate 23/50 in acc. with
DIN 50 014, IEC 146, para. 492.1.
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Electrical Characteristics
atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

min.

¥ typ.

J max.

Unit

Static Characteristics

Collector-emitter breakdown voltage
Vee=0, L =56mA

Vierices

1200

Gate threshold voltage
Vae = Ve, I =20 mA

VGE(th)

4.8

5.5

6.2

Collector-emitter saturation voltage
Vee= 15V, I = 300 A
T, =25°C

T, =150°C

VC E(sat)

2.8
4.0

3.3
4.5

Zero gate voltage collector current
Vee=1200V, Vge =0

T, =25°C

T, =125°C

ICES

5500

UA

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

IGES

100

nA

AC Characteristics

Forward transconductance
Vee=20V, I, =300 A

8ts

108

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

Ciss

44000

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

COSS

3400

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

C‘I’SS

1400

pF
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Switching Characteristics

atT; = 125 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ltyp. | max.

Resistive Load

Turn-on delay time T4 (on) ns

Vo =600V, Vge =15V, I; =300 A

Rgony =3-3Q, Ryt =3.3Q 130 220 270

Rise time I

Vee =600V, Vge =15V, I = 300 A

Ry =3.3Q, Ry =33Q - 650 -

Turn-off delay time L4 (off)

Ve =600V, Vge =15V, I, =300 A

Rgony=3.3Q, Ry oy =3.3Q - 850 -

Fall time t

Vec =600V, Vge =15V, I, =300 A

Rgon) =3.3Q, Ry oy = 3.3Q - 500 -

Inductive Load

Turn-on delay time T4 (on) ns

Vec =600V, Vge =15V, [ =300 A

Ry =3.3Q, Ry =3.3Q 130 220 270

Rise time I

Vec =600V, Vge =15V, I, =300 A

Ryom =3.3Q Ry =33Q 70 120 170

Turn-off delay time L4 (off)

Voo =600V, Vge =15V, I, =300 A

Ryon =3.3Q, Ry (o =33Q 630 850 1000

Fall time . t

Ve =600V, Vge =15V, I; = 300

Ryon =33, Ry =3.3Q 75 110 130

Turn-off 10ss (Eo = Eof 1 + Eof2) Eq+ - 24 - mWs

Vec =600V, Vge =15V, I; =300 A Eqo - 14 -

Ryony = 33Q, Ry oy = 3.3Q
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Electrical Characteristics
atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit

min. typ. max.

Free-Wheel Diode

Diode forward voltage Ve \
[F = 300 A, VGE = 0

T, =256°C - 2.55 -

T, =125°C - 2.15 -

Reverse recovery time ty us

I =300A,Vg=600V
Vee = 0, dig/dt = — 800 Alus
T, =125°C - 0.5 -
Reverse recovery charge O uC
I =300A, Vg=600V
Vee =0, dig/dt = — 3000 A/us

T, =25°C - 18 -
T, =125°C - 54 -
Soft factor S _

k' =300A, Vg=600V

Vee =0, dig/dt = — 3000 A/us
T, =125°C - 1 -
Thermal resistance Ringc - - 0.18 K/W
Chip-case
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SIEMENS BSM 300 GA 120 D

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

Power dissipation P, = f (T;) Safe operating area I = f (V)
parameter: T; = 150 'C parameter: single pulse, 7o = 25 °C
7;<150 'C
3000 } il 10° = . f‘_fggq%i
W A F:S RIS T IP"EE:
> . s 14.5us
Prot / = & AR S
c | F] \ ‘”Tb‘ 7* i I
N TR
\ AN k\ W J
2000 102 i A\ = ]
- 100 s
I [ X \\ NI : ‘
NN ms 1]
Ky N 1 |
‘ \ \M\‘J‘: L M
1000 =N Tﬁb}ns,[,;,
o N
_ J_ ‘i165m<
- M N
| f fF T ‘ ‘ ‘ :
0 100 ‘ L1l 1 IRAANHIN I
0 20 4 60 80 100 120 °C 160 10¢ 510" 5102 510% vV 10¢
—T Ve
Typ. output characteristics /; = f (V¢g) Typ. output characteristics I/ = f (V)
parameter: f, = 80 us, T;< 25 °C parameter: £, =80 us, 7;< 125 °C
500 S1100259 500 S1100260
e = 20V —| / Ve = 20V /
A 18V —| A 18y /
, 16V —]| / , 16V \g / y
c 15V L] c 15V =
400 14y / 400 14v /
12V r 12V < /
1oy 10v
I A i

/
200 / 200 — 4

100 100
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Reverse biased safe operating area
Ic = f(Vee), parameter: T; = 125 °C,

Vae =15V, Ryoi = 3.3 Q,

L (parastic inductance, module) < 50 nH

Sl00402
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Cpuls
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Transient thermal impedance
Zye =1 (t;), parameter: D =1,/ T
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I, 2 Tese 10

Safe operating area,
short circuit IC =f(VCE)5 VGE =15V
Tj <150 °C, tsc < 10 us, L <50 nH

1100206
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Note:

« Allowed numbers of

short circuit:<1000

*Time between short

circuit:>1s
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Typ. on-state characteristics
Ve sy =f (Vae), parameter: I¢, T
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SIEMENS BSM 300 GA 120 D

Collector current I = f (T¢) Typ. capacitances C = f (Vg)
parameter: Vge 215V, T;=150C parameter: Vge = 0, f= 1 MHz
500 SH00071 102: SI1100072
Lo f nF
A o | ; [ S Ciss:
[AC 4001
1 N
- N \
- N 10" A
300 s \:
\\ \ i Cos_s—J
i i —
200 bt N\ | ——— c
i | \ \ S 0 rss
[ N\ 10
[ \ 5
100 ‘ \
L \
\ Ll \[ 1
0 RS SRS S S S| | 10
0 50 100 °C 150 0 10 20 30 V40

— Ve

Typ. transfer characteristics I = f (Vge) Typ. gate charge Ve, Ve = f(Qa)
parameter: £, = 80 us, Ve =20 V

S1100069 $1100263
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SIEMENS BSM 300 GA 120 D

Forward characteristics of
fast recovery reverse diode /- = f (V;)
parameter: T;

S1100266
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1 1=125C<
f r=25c I
600 ) b
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Typ. switching time 7 = f (Rg)

Typ. switching time 1 = f (/,
Inductive load, parameter: 7} = 125 ‘C L 9 o)

Inductive load, parameter: 7 = 125 'C

Ve =600V, Vge =+ 15V, I = 300 A Ve = 600 V., Var = £15 V, Ro = 3.3 0
' SI100261 0 S1100262
10 10 1
us +r us fa(otf)
5 / 5
f f
fd(o«)// fd(on)
/ /1 { |
A / f
. AL ) -
10° 4 4 107! - 5
V.t
f // [
d(on) ,/
5 /// 5 =
’// / d
[y
//// // // i
/1
A e
// f'/
107! ] 1072
10° 5 10 5 0 102 0 60 120 180 240 A 300
— R —1

Semiconductor Group 299







Package Outlines and Circuit Diagrams




SIEMENS Package Outlines and Circuit Diagrams

Fig. 1
Weight: 150 g
Dimensions in mm
Min. reach of screw: 7mm
i
oM
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SIEMENS Package Outlines and Circuit Diagrams

Fig. 3 ]
Weight: 190 g
Dimensions in mm
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Fig. 4
Weight: 420 g
Dimensions in mm
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Package Outlines and Circuit Diagrams

Fig. 5 ]
Weight: 420 g
Dimensions in mm
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Fig. 6 (ECONOPACK)
Weight: 60 g
Dimensions in mm
-
Al | . L
Py — = |
,H‘ ‘45 WCFI%SCW A 925}
- 103 2 ol 60—"s—0V 10 oW
- 4x15.24 = 60.96 = 3ol 7o ”CH@
i—‘“» = 15.24 ”"‘(“ NfSJl 8o—"| 12 0 [
| P N
I b N u v W P+ | SIS00035
: |@ @ N
£ V12 34 ss 78 910tz | i
i,, P G S 2 S S et B
T L—Lsm e rsvs |
I R SRR TIPS ‘
A ” i
| max. 106 |
Weight : 55 g ou135273
Dimensions in mm
Semiconductor Group 304



Semiconductor Group-Addresses
Information on Literature




Toplech Semiconductors. Siemens
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) Inhalt 2) Contens

— DurchfluBwandler-SNT mit mehreren
Ausgangsspannungen (5 V/10 A, £ 12 V/2A,
TDA 4718 und SIPMOS)

— Schaltnetzteil mit neuer integrierter Schaltung TDA

4918 liefert 250 W

— Integrierte Steuerschaltung fir freischwingende
Sperrwandlernetzteile mit MOSFET als
Leistungsschalter
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Active harmonics filters with constant operating
frequency and 600 W output power
Switched-mode power supply with input voltage
broadband using the TDA 4919 IC

+ 80 V/+ 5.0 A double (push-pull) flyback converter
using the BUP 304 IGBT and the TDA 4915 push-
pull SMPS IC



SIEMENS

Literaturhinweise
Information on Literature

1)

Inhalt

Tiefsetzsteller mit SIPMOS und TDA 4716 A
DC/DC-Wandler von 12 V auf +25 V; 180 W mit
SIPMOS BUZ 71A

Schaltnetzteile fur
Eingangsspannungs-Weitbereich

mit der integrierten Schaltung TDA 4919

20 kHz-Gegentaktnetzteil (SNT) mit IGBT BUP 304 —
und SNT-IC TDA 4918 fur eine 36 V/

400 W-Halogenlampe

3-Phasenumrichter, kurzschluBsicher

mit FREDFET-Transistoren und
Pulsweitenmodulator SLE 4520

(Motorsteuerung) + 80 V/+ 5.0 A Doppel
(Push-Pull-)Sperrwandler mit IGBT BUP 304 und
Gegentakt-SNT-IC TDA 4918

Aktiver Oberschwingfilter mit konstanter
Betriebsfrequenz und 600 W Ausgangsleistung
220-W-Schaltnetzteil mit EintaktdurchfluBwandler,
Eingang: AC-Netz 220 V * 20 %,

Ausgang: 5 V/22 A; 12 V/8 A;-12 V/1 A
1000-W-SNT (30 V/33 A) mit IGBT BUP 304 und
SNT-IC TDA 4918

Schaltnetzteil in Current-Mode-Technik mit der
integrierten Schaltung TDA 4919
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Contents

Feed forward converter SMPS with several output
voltages

DC/DC converter from 12 V to + 25 V/180 W using
SIPMOS transistors BUZ 71A

Buck converters using SIPMOS transistors and
TDA 4716 A

Switched-mode power supply with new IC gives
TDA 4716 A

TDA 4918 and TDA 4919 — new generation of
control ICs for switched-mode power supplies




Notes




Notes




General Information

SIMOPAC® Modules

IGBT Modules

Package Outlines and Circuit Diagrams

Semiconductor Group-Addresses
Information on Literature




T SR —




Total Quality Management

Qualitét hat eine umfassende Bedeutung
fOr uns — Uber das produktbezogene
Verstandnis hinaus. Qualitat erfaf3t jeden,

bestimmt die Einstellung zu Kunden und

Kollegen, lenkt Denken und Handeln.
Unsere Mitarbeiter identifizieren sich mit
diesem Qualitétsbegriff. Sie leben ihn, in
der Entwicklung ebenso wie im Einkauf
und in der Produktion oder den Service-
Bereichen.

Wir haben unsere Auffassung von Qualitat
in dem Begriff Total Quality Management
(TQM) zusammengefaBt. Damit sagen wir,
daB Qualitat erarbeitet werden muB —

und daf jeder im Bereich Halbleiter daftr
verantwortlich ist. TQM heif3t also: Alles
gleich richtig machen, dabei standig die
Leistung verbessern mit dem Ziel, ,Null
Fehler zu erreichen.

In diesem Sinne ist TQM nicht nur eine
Verpflichtung uns selbst gegenuber,
sondern vor allem ein Versprechen an
unsere Kunden: Nehmen Sie uns beim
Wort, erwarten Sie mehr von uns!

Published by Semiconductor Group

Quality means many things and every-
thing to us, far more than what is

usually associated with an end-product.
Nobody can get away from quality, it
determines our attitude to customers and
colleagues, dictates the way we think and
act. Our staff identify with this kind of
quality. They live it and feel it, in design
and purchasing, in production and
service.

Our quality philosophy boils down to
Total Quality Management (TQM). In this
way we want to say that we have to
work for quality and that everyone in
Semiconductor Group is responsible for
it. TQM means doing everything right the
first time and constantly improving our
performance — the goal is Zero Defects.

So TQM is not only an obligation that
we take upon ourselves, it is also a
promise to our customers. Take us up
on it, expect and demand more of us.

.
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Siemens
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