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IHM-B € 1—)L F3 vy N—HE
IHM-B module with chopper configuration

Vces = 1700V
Ic nom = 1600A / Icrm = 3200A

Typical Appearance

— A Typical Applications

s FAYN=TTVT—=>3> + Chopper applications

s NAND—=N—2 « High power converters

- EHREF « Traction drives

cBmAOR—EY + Wind turbines

BRI Electrical Features

c FLRENTZBERE Tiiop + Extended operating temperature T.;op

* 1K Veesat BEFIEE * Low Vcesat

B A1 Mechanical Features

*4kVAC 19 HeEME + 4 kV AC 1min insulation

s H—TNXIHAVIMEEZBMT BASICR—ATL—K - AISiCth)ase plate for increased thermal cycling
capability

s CTUEEB N T Y F 2 T4 ) >4000E> 1 —)L/NY 77—« Package with CTI > 400

« RVVETH/Z E R « High creepage and clearance distances

cBWND—/H—XRILTAVITHE + High power and thermal cycling capability

cBWND—ZFE * High power density

sIHMB N\ T « IHM B housing

Module Label Code

Barcode Code 128 II| || Il ||| || Content of the Code Digit
||| " ||"| I " Module Serial Number 1- 5
I .
00123456000000000 I\P/Iocci’ulet.Matgrlsil N;mbsr (152- 119
DMX - Code roduction Order Number -
5% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
prepared by: WB date of publication: 2016-01-19

approved by: IB revision: V3.1 UL approved (E83335)
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IGBT. 3 v /\— /IGBT-Chopper
BRAEM | Maximum Rated Values

AL 9% IXv2EERE T, =-40°C 1570

Collector-emitter voltage T,j=25°C Vces 1700 \
T, =150°C 1700

EHDCOAL VXER — 1000 _47go

Continuous DC collector current To =100°C, Tymax = 175°C Ic nom 1600 A

BYBRLE—JOLVZER -

Repetitive peak collector current t=1ms leru 3200 A

r—&JLBX — oo _47ge

Total power dissipation Tc =25°C, Tyjmax = 175°C Prot 10,5 kW

F—h IZVvEEE—VEE

Gate-emitter peak voltage Vees +-20 v

FE RIS / Characteristic Values min. _typ. _max.

JLo%- I3y REANEE lc = 1600 A, Vee = 15 V Ty =25°C 190|225 v

Collector-emitter saturation voltage lc=1600 A, Vee = 15V T;=125°C | Vcesat 2,30 Vv
lc = 1600 A, Ve = 15 V T, = 150°C 2,40 v

JF—h- IZVvRELEVEE _ _ _ g

Gate threshold voltage lo = 64,0 MA, Vce = Ve, Ty = 25°C Veen |5,20 580|640 V

T—hNERE _

Gate charge Vee =-15V... +15V Qo 17,0 uc

HNEY — MR _opo _

Internal gate resistor Ty =25°C Reint 0,97 Q

ANER f=1MHz, T,;=25°C,Vce =25V, Vee =0V Ci 130 nF

Input capacitance M ' VCE » VGE fes

FERE _ _ oo _ _

Reverse transfer capacitance f=1MHz, Ty = 25°C, Vee =25V, Vee =0 V Cres 4.20 nF

dLo% IXy REEMER _ _ _ opo

Collector-emitter cut-off current Vee = 1570V, Vee =0V, Ty = 25°C lces 50 | mA

JF—h- IZYZBERIER - - —oge

Gate-emitter leakage current Vee=0V,Vee =20V, T, =25°C lees 400 | nA

R—UAVENKRE (FEEH) lc = 1600 A, Ve = 900 V T, = 25°C ) 0,40 us

Turn-on delay time, inductive load Vee=+15V T, =125°C don 0,43 us
Reon = 1,1 Q T, = 150°C 0,45 us

R—FA L REE (FEER) Ic = 1600 A, Vce = 900 V Ty =25°C ¢ 0,18 us

Rise time, inductive load Vee =215V Ty =125°C ' 0,20 us
Reon=1,1Q Ty = 150°C 0,20 us

R—VATENEE (GEEH) lc = 1600 A, Ve = 900 V Ty =25°C ) 1,05 us

Turn-off delay time, inductive load Vee =+15V Ty =125°C d off 1,20 us
Rof = 0,6 Q Ty = 150°C 1,20 us

K- A7 THREN (FEEH) lc = 1600 A, Ve = 900 V Ty =25°C . 0,30 us

Fall time, inductive load Vee =15V Ty=125°C f 0,46 us
Reot = 0,6 Q T,j = 150°C 0,51 us

BR—2FADARAYFUIEK lc = 1600 A, Vce =900 V, Ls = 50 nH Ty =25°C 380 mJ

Turn-on energy loss per pulse Vee =215V Ty =125°C Eon 500 mJ
Roen = 1,10 T, = 150°C 535 mJ

BR—2VATARAYFIEK Ic = 1600 A, Vce =900 V, Ls = 50 nH Ty = 25°C 420 mJ

Turn-off energy loss per pulse Vee =215V Ty =125°C Eoft 570 mJ
Rooft = 0,6 Q Ty = 150°C 600 mJ

ERER Vee <15V, Vee = 1000 V |

SC data Veemax = Vces -Lsce -di/dt tr<10 MS, ij =150°C se 7500 A

Syorarv. FT-ABRER i i

Thermal resistance, junction to case IGBTES ( 15RFV) ) /per IGBT Rine 11,6 |KKkW

F—2R- BE— NI YU BBER IGBTEE ( 1&F4") ) /per IGBT R 15.0 KW

Thermal resistance, case to heatsink Apaste = 1T WI(M'K) /| Agrease = 1 W/(M-K) theH '

BIERE ) o

Temperature under switching conditions Tiop -40 150 c
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Diode, 7L—%F3a vy /N\—/
BAE | Maximum Rated Values

Diode, Brake-Chopper

E—J&RUEEE T, =-40°C 1570

Repetitive peak reverse voltage T,j=25°C VRrRM 1700 \
T, =150°C 1700

E#HEDCER

Continuous DC forward current Ie 1600 A

E—UBRLIEER -

Repetitive peak forward current t=1ms lrm 3200 A

B —EREE Ve=0V, tp =10 ms, Ty = 125°C et 630 kAZs

12t - value VrR=0V, tr=10ms, T,; = 150°C 595 kA?s

BKREX _ 4omo

Maximum power dissipation Ty=125°C Pram 2400 kw

BNR—2F VB _

Minimum turn-on time ton min 10,0 us

B K A4S / Characteristic Values min. typ. max.

JEEE IF=1600 A, Vee =0V Ty =25°C 1651210 | V

Forward voltage IF=1600 A, Vee =0V Ty =125°C Ve 1,65 \%
IF=1600 A, Vee =0V T,j = 150°C 1,65 \%

E—o¥EEER Ir = 1600 A, - di/dt = 9000 A/ps (Ty=150°C) Ty = 25°C 1700 A

Peak reverse recovery current Vr =900 V T,j=125°C Irm 1950 A
Vee=-15V T,j=150°C 2000 A

PEEEHE Ir = 1600 A, - dir/dt = 9000 A/ps (T,=150°C) T, = 25°C 450 e

Recovered charge Vr =900V Ty =125°C Qr 740 ucC
Vee =-15V T, = 150°C 840 uC

BEEE% Ir = 1600 A, - di/dt = 9000 A/us (T,=150°C) Ty = 25°C 250 mJ

Reverse recovery energy Vr =900V Ty=125°C Erec 460 mJ
Vee=-15V Ty =150°C 525 mJ

Ty oar FT—ABERIERR . i .

Thermal resistance, junction to case [Diode ( 138F 24 ) /per diode Rinuc 15,9 |K/kW

TR E—=RIUOBRER /Diode ( 13%&F2V) ) /per diode R 16.0 K/KW

Thermal resistance, case to heatsink Apaste = 1T WIM-K) / Agrease = 1 W/(m-K) theH '

=N
BERE Tiop | -40 150 | °C

Temperature under switching conditions
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Diode. J/N—X / Diode, Reverse

BAE | Maximum Rated Values

E—J&RUEEE T, =-40°C 1570
Repetitive peak reverse voltage T,j=25°C VRrRM 1700 \
T, =150°C 1700

EHDCER

Continuous DC forward current Ie 1200 A

E—UBRLIEER -

Repetitive peak forward current t=1ms lrm 2400 A

B — R REE VR=0V, to=10ms, T = 125°C 2t 140 kAZs

12t - value VrR=0V, tr=10ms, T,; = 150°C 130 kA?s

BKREX _ 4omo

Maximum power dissipation Ty =125°C Pram 1200 kW

BNR—2F VB _

Minimum turn-on time fon min 10,0 HS

B K A4S / Characteristic Values min. typ. max.

JEEE IF=1200 A, Vee =0V Ty =25°C 1,80 1220 | V

Forward voltage IF=1200 A, Vee =0V Ty =125°C Ve 1,90 \%

IF=1200 A, Vee =0V T,j = 150°C 1,95 \%

E—oREEER IF = 1200 A, - dig/dt = 7700 A/ps (T,=150°C) T; = 25°C 1250 A

Peak reverse recovery current Vg =900 V T,j=125°C Irm 1350 A
T,j=150°C 1400 A

PEEEHE Ir = 1200 A, - dig/dt = 7700 A/ps (T,=150°C) Ty; = 25°C 280 e

Recovered charge Vr =900 V T,j=125°C Q- 460 uc
T, = 150°C 510 uc

BEEEX Ir = 1200 A, - dig/dt = 7700 A/ps (T,;=150°C) T; = 25°C 180 mJ

Reverse recovery energy Vr =900V Ty=125°C Erec 300 mJ
Ty =150°C 345 mJ

Ty oar FT—ABERIERR . s .

Thermal resistance, junction to case /Diode ( 1 &FZV) ) /perdiode Rinsc 31,9 |K/kW

T—2A- E—RNIUOBRER /Diode ( 1 &FZV) ) /perdiode

Thermal resistance, case to heatsink Apaste = 1T WIM-K) / Agrease = 1 W/(m-K) Rincr 325 Kikw

=N
BERE Tiop | -40 150 | °C

Temperature under switching conditions
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£ 1—)l /| Module
A £ _ =1 mi
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 4,0 kv
R—A7L—MME .
Material of module baseplate AISIC
SRR B B A% - E— N2> 9 [ terminal to heatsink 32,2 mm
Creepage distance B& S & - EA& 5 [ terminal to terminal 32,2
Z° ) pE Ei&H % - E— N> > % [ terminal to heatsink 19,1 mm
Clearance BA& % - BA& 5% / terminal to terminal 19,1
HRNZ Y+ TR
Comperative tracking index 1l >400
min. typ. max.
REBA ARV R
Stray inductance module Lsce 6.0 nH
ND—B—ZF)- Fv7TEEHR _ oro . . Receer 0,15
Module lead resistance, terminals - chip To=25°C, /AL ¥ F | per switch Raacc 0,24 mQ
RERE o
Storage temperature Tstg ~40 150 c
BYUFHRSHEOHTNILY ) 413 x> M6 i
Mounting torque for modul mounting BYPBRTTVT—232 /—NI&KBIIIVTAY M 4,25 5,75 | Nm
Screw M6 - Mounting according to valid application note
FHFRIHBMHORT NI 4R M4 ‘
Terminal connection torque WYBT7Vr—23> /—NC&KBIITA0T 18 ) 21 | Nm
Screw M4 - Mounting according to valid application note M ’ ’
) 3R> M8 . 8,0 - 10 | Nm
BYBT7VTr—232 /—NZ&KBIITA42T ’
Screw M8 - Mounting according to valid application note
EE
Weight G 1200 g
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Hh4%51E IGBT, F3 ¥ /\— (Typical) H A4 IGBT, F3 v /N— (Typical)
output characteristic IGBT-Chopper (typical) output characteristic IGBT-Chopper (typical)
lc =f (Vce) lc =f (Vce)
Vee =15V Ty =150°C
3200 T T 7 3200 T | /
I /' sy /
—_ 1= = = VGE =
1|---T14=150°C / 1] === Vee = 12v .
2800 i /) 2800 11777 Vee = 10v / -
/ Ve 9V / P
/ —-— Ve = / -
2400 / / 2400 o
/ // / ///’
4 /
2000 // 2000 ;o
/ /
/ / / //
< // < J
§4 600 /7 E‘I 600 / y V4 R —
// / 7 et
/ /| Ptad
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7| 4
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/ R -
800 /// 800 //// g
// //{,"::/ ]
400 / 400 /,/ LT
/ P
0 7 0
00 05 10 15 20 25 30 35 40 00 05 10 15 20 25 30 35 40 45 50
Vce [V] Vce [V]
&1 IGBT, F3 v /N\— (Typical) A4 Y FUIEKIGBT, F3 v /\— (Typical)
transfer characteristic IGBT-Chopper (typical) switching losses IGBT-Chopper (typical)
lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =15V, Reon = 1.1 Q, Reoff = 0.6 Q, Vce = 900 V
3200 T T 77 1600 T T T
R / eI
- Vj = / _— 0Ny Vj =
1|-—-T4=150C Vi 1| === Eor, Tyy=125°C /
2800 i // 1400 ({77~ Ecz, Tv} - 150°0 /
4 /
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A / /
/ Y
/ /S
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yi YA
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S
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// 0
400 7 200 ”/,“"
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5 6 7 8 9 10 11 12 13 0 400 800 1200 1600 2000 2400 2800 3200
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A4 Y FUJEKIGBT, F3 v /\— (Typical) BiE#HS -S4 AIGBT, F3v/N\—
switching losses IGBT-Chopper (typical) transient thermal impedance IGBT-Chopper
Eon = f (Ra), Eort = f (Ra) Zingc =T (1)
Vee =15V, Ic = 1600 A, Vce = 900 V
3400 T T T T 100 |-
3200 H— Eon, Tyj=125°C 7 j Zinc : IGBT i
— = Eon, ij =150°C V.
3000 {|——— Eon, Tyj=125°C
Js00 |1 Eor, Ty = 150°C |
/
2600
2400 4 |
10 T
2200 / -
2000 —
— 7 <
21800 / =< >
E / X, =
w1600 Q el
/ =
1400 7 N
1200 7/ d
y/ 1
1000 Y/,
o0 / ---- _::::::2'—52-’
600 i - | L]
i: 1 2 3 4
400 HKKW]: 2,2 628 21 1,02
fs]: 0,0016 0,037 0,348 59 [ ]
200
. o I LTI T
0,0 1,0 2,0 3,0 40 50 60 7,0 80 9,0 10,0 11,0 0,001 0,01 0,1 1 10
Re [Q] t[s]
FENA T ARLENMEE IGBT, ¥3v/\— (RBSOA)) IEEE451%E Diode, 7L —FF 3 v /\— ( typical)
reverse bias safe operating area IGBT-Chopper (RBSOA) forward characteristic of Diode, Brake-Chopper (typical)
le=f (VCE) lp=f (VF)
Vee = %15V, Reor = 0.6 Q, ij =150°C
4000 ‘ ‘ 3200 ‘ ‘ ‘ .
Ic, Modul — Ty=25°C !
— — Ic, Chip — —Ty=125°C
3600 : 2800 ||-== Tv=150°C y2
A
3200 ///
| 2400 /'
2800 : /4
2400 : 2000 //
2000 | <1600
© || = /
| /
1600
| 1200 /
| /)
1200 | /)
I 800 //
800 1
I /
Vs
400 | 400 A
e
iz
0 0 Z
0 200 400 600 800 1000 1200 1400 1600 1800 0,0 0,2 04 06 0,8 1,0 12 14 16 1,8 20 22 24
Vce [V] Ve [V]
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A4 Y FJ 8% Diode, 7L —FF 3 ¥ /\— (Typical)
switching losses Diode, Brake-Chopper (typical)

Erec = f (IF)

Reon = 1.1 Q, Vce =900 V

800 ‘ : :
—— Ere, Ty = 125°C
— = Erec, Ty = 150°C
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500
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300 /
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100

0 400 800
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BiE#HA E—A VA Diode, F7L—FF3av/N—
transient thermal impedance Diode, Brake-Chopper
Zingc = (1)

1200 1600 2000 2400 2800 3200

100 1 I T TTTT0T] |
Zinsc : Diode f
g W T
2 10 i
Q
N /
//
S
i 1 2 3 4 H
rKKW]: 352 7,79 3,16 143
sl 0,00141 0,0309 0,233 54
1 L IO T
0,001 0,01 0,1 1

t[s]

10

ALY FITR%K Diode, 7L —FF 3 v /\— (Typical)
switching losses Diode, Brake-Chopper (typical)

Erec = f (RG)

Ir = 1600 A, Vce = 900 V

700 I I I I
—— Erec, Tyj = 125°C
— = Erec, Tyj = 150°C
600
\
500 \
\
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£ 400 \
w \
\\
300
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100

00 1,0 20 3,0 40 50 6,0 7,0 80 9,0 10,0 11,0
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RLENEMENE Diode. 7L —FF 3 Y /N— (SOA)
safe operation area Diode, Brake-Chopper (SOA)
Ir = f(VR)

Ty = 150°C

Ir, Modul
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IEE X451 Diode. J/X—R ( typical) A4 Y F 8% Diode, 'J/N\—R (Typical)
forward characteristic of Diode, Reverse (typical) switching losses Diode, Reverse (typical)
lF=f (VF) Erec = f (IF)
Reon = 1.1 Q, Vce =900 V
2400 T 7 600 T T
—— Ty=25C / /7 —— Eree, Ty = 125°C
2200 {|{——Ty=125°C / — — Erec, Ty = 150°C
——=—T;=150°C / / /
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0,0 0,5 1,0 1,5 2,0 2,5 3,0 0 400 800 1200 1600 2000 2400
Ve [V] Ir [A]
A4 Y FJi8% Diode. J/N\—RA (Typical) BiE#HA > E—A >R Diode, UN—A
switching losses Diode, Reverse (typical) transient thermal impedance Diode, Reverse
Erec = f (Ra) Zinsc = f (1)
IF =1200 A, Vce =900 V
500 I I I I 100 L [ [ TTIIII I
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L2 E){FEE Diode, 'J/X—X (SOA)

safe operation area Diode, Reverse (SOA)

Ir = f(VR)
T,j=150°C

2800
Ir, Modul
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[E#& K] / Circuit diagram
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