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PIM IGBT Module
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Vces =1200V,  Icnom =100A / Icrm =200A
IGBT, #7338 /IGBT, Inverter
B RBEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
- oy e
R 7;2%]”1& B Tv=25°C Vces 1200 \Y%
Collector-Emitter voltage
Ji *%EB*& /)ﬁEE/)ﬁ Tc=100°C, ij max:1750C IC nom 100 A
Continuous DC collector current
£E %3 w5
SRR SR A =1 ms Tcrm 200 A
Repetitive peak collector current
RMThZ il
AETF Tc = 25°C, Tojmax = 175°C Pu 515 W
Total power dissipation
SR i
M 72%1‘&%7 Ver 0 v
Gate emitter voltage
¥FE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=100A Tv=25°C 2.03 2.50
RS AR AT R ’
%f*& 7;25#7%@% Eﬁr, | Voe=15V, Ic=100A Tj=125°C | Vs 229
ollector-Emutter saturation voltage V=15V, Ic=100A Ty=150°C 241 \V4
AR - S5 A0 IR L FEL Ic=3.8mA, VGe= Vce T\=25°C Veew | 520 | 580 | 6.40
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Gate-Emitter threshold voltage
Wi fis VGe=-15V...+15V Qa 0.47 uC
Gate charge
P 1 . Raint 5.86 Q
Internal gate resistor
”~ P
¢HU)\EE/G' . Cies 7.47
Input capacitance f=IMHz, Ves=25 V, Var=0 V Tyy=25°C nF
— = z, Vce=25 'V, Vge= vi=
SRIAAE i LA '
. Cres 0.28
Reverse transfer capacitance
PR - R S AR A LA
R Zi%ﬂ%ﬁz . Vce=1200V , Vee=0V Tv=25°C Ices 1 mA
Collector-emitter cut-off current
4 R B R
i wﬁ&ﬁ B Vee=0 'V, Vge= 20 V T\=25°C Ioes 100 | nA
Gate-emitter leakage current
Ic=100A, Vce=600 V Tv=25°C 109
AR T j
fkili j‘ljt. Vee=%15V, R=2Q Tv=125°C tdon 115
urn-on defay tume (FE & A128) / (inductive load) T\j=150°C 118
) Ic=100A, Vce=600 V Ty=25°C 25
LIt _ _ J
Rise i VGe=%15V, RG=2Q Ty=125°C tr 29
Ise time (HUBE130) / (inductive load)  Ty=150°C 30
ns
Ic=100A, Vce=600 V Tv=25°C 215
o T ZE R Bt | !
fLﬁLfi Tlljt. Vee=t15V, R=2Q Ty=125°C td off 273
urm-ott delay ime (FE /& A128) / (inductive load) T\j=150°C 285
) Ic=100A, Vce=600 V Ty=25°C 154
TR - _ J
Fall 6 Vae=t15V, R=2Q Tvw=125°C tr 233
atl time (HUE A ) / (inductive load)  Ty=150°C 239
. Ic=100A, Vce=600 V Ty=25°C 3.64
% =1 PNy — N ]
fﬁ’”‘ﬁﬁbi fﬁﬁ’mj) 1 Vae=£15 V, Rg=2Q T,=125°C Eon 5.91
urn-on energy 10ss per pulse (%@ﬁ ﬁ) / (inductive load) ijzl 50°C 6.80 .
m
. Ic=100A, Vce=600 V Ty=25°C 6.11
Wi FEREE (kD
f i fﬁbi lﬂﬂ’m] | Vae=£15 V, Rg=2Q Ty=125°C Eofr 8.64
Urn-oft energy 108s per puise (HUEG13) / (inductive load)  Ty=150°C 9.14
L it A A0 VGe<15V, Vee=800V
. Isc 329 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<10us, Tv=150°C
4h-Ah SR
-G B_ o %4 IGBT / per IGBT Rnc 029 | K/'W
Thermal resistance, junction to case
EIF IR T IRE
Temperature under switching Tvjop -40 150 °C
conditions
ke, AR / Diode, Inverter
BAPiEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
Eig=] £ 5
E‘ﬁiﬁ‘g HE R T\j=25°C Viewm 1200 \%
Repetitive peak reverse voltage
s Vi HLY
U S E ) LI LR I 100 A
Continuous DC forward current
1E ) 2 S I E FLR tp=1ms IrrM 200 A
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Repetitive peak forward current
%t
2 ﬁl t,=10ms, sin180° , T=125°C 2 1680 A%s
-value
¥51E{E / Characteristic Values
. Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=100A, VGe=0V Tv=25°C 2.40 2.80
1E [t ’
F FﬂEE(}; It IF=100A, Vce=0V Ty=125°C VE 2.40 A%
orward vottage Tr=100A, Vce=0V Ty=150°C 232
. Ir=100A, Tv=25°C 73
S e P 2 e HL i .
peak rever:e recoé’; curent -dir/dt=2430A/us(Ty=150°C)  Ty=125°C Ikmi 82 A
Yy Vr=600V, Vge=-15V Tv=150°C 91
e Ir=100A, Tv=25°C 5.44
) ]
R dch -dir/dt=2430A/us(Ty=150°C) Tv=125°C Qr 10.71 uC
ecovered charge V=600V, Vae=-15V Ty=150°C 14.18
KRS R R Ir=100A, Tv=25°C 1.87
-dir/dt=2430A/us(Ty=150°C) Ty=125°C Erec 3.91 mJ
Reverse recovered energy Vr=600V, Vge=-15V T\=150°C 532
fi-S S HA W/ per diode Ruic 0.50 | K/W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
AR, BV /Diode, Rectifier
BABIEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
Eig=] £ 3 3
E‘ﬁig FHEE Ty=25°C, Irrv=5SpA Virm 1800 %
Repetitive peak reverse voltage
SHEEIE D
E‘ﬁréé B T\i=25°C, Irrv=5pA Vism 2000 \%
Non-Repetitive peak reverse voltage
> INIACIRESLEN . %0 A
F(A
Maximum Average Forward Current )
;EWY%Y% EEY)j . t,=10ms, sin180° , T=25°C Irsm 960 A
urge forward curren
2t
I ﬁl t,=10ms, sin180° , T=25°C %t 4600 A%s
-value
¥F1E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E i
F Fj—“EE(}; It [F=80A, Tj=25°C VE 1 1.2 \
orward voltage
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S 1A B
o Vr=VRrrm Tyj=25°C Ir 10 | pA
Reverse current
TETFFRARE TR
Temperature under switching Tvjop -40 150 °C
conditions
IGBT , ##)-$7 28 /IGBT, Brake-Chopper
BABE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
FEL AR RS P I
* e . Tvi=25°C Vces 1200 A%
Collector-Emitter voltage
3 e B v R EL U L
% BLE GBS Tc=100°C, Tyj max=175°C 1C nom 50 A
Continuous DC collector curren
mk Vray
IR BRI R tv=1 ms Term 100 A
Repetitive peak collector current
RIh A
ERHE Te = 25°C, Tjmax = 175°C P 270 W
Total power dissipation
ﬁﬂ*&-?yﬁ%ﬁ % HL Ver 90 v
Gate emitter voltage
RF{E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. . Vae=15V, Ic=50A Ty=25°C 2.52 2.90
b SR RN : >
%f*& ﬁsﬂﬁ ks 1 VaE=15V, Ic=50A Ty=125°C | Ve 3.30
ollector-Emitter saturation voltage Ver=15V, Ic=50A Ty=150°C 15 v
- R AR B e
i E%ﬂ:& M Ic=1.6mA, VGe= VcE Tv=25°C VGE(th) 5.20 5.90 6.40
Gate-Emitter threshold voltage
e fi Voe=-15V.. +15V Qs 0.25 uC
Gate charge
A . Raint 3.10 Q
Internal gate resistor
A 73
WARE Cies 3.84
Input capacitance f=IMHz, Vee=25 V, Vae=0 V. Ty=25°C nF
— = , Vce=25'V, VGe= vi=
RIS ' c 0.13
Reverse transfer capacitance © '
i 1L EL
R kﬁfj‘&ﬁz B Vee=1200V , Vae=0 V Ty=25°C Tces 1 mA
Collector-emitter cut-off current
_ R R E
i E’?‘TW B Vee=0 V, Vae= 20 V Ty=25°C Toes 100 | nA
Gate-emitter leakage current
1c=50A, Vce=600 V Tv=25°C 62
i i 3R ) A
fﬁb‘d :”jt, Var=£15 V, Ra=15Q Ty=125°C | taon 63
urm-on defay time (HUE A7) / (inductive load)  Ty=150°C 63
ns
\ [c=50A, Vce=600 V Tv=25°C 47
b - - '
Rice 6 Vae=£15 V, Re=15Q T\=125°C tr 50
1se time (FURF1 ) / (inductive load)  Ty=150°C 52
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. N Ic=50A, Vce=600 V Ty=25°C 198
e A R[] ~ - '
T fF delay ti Vee=%15V, Rc=15Q Ty=125°C td off 246
uri-oit delay time (FE /&A1 28) / (inductive load) Ty=150°C 257
) 1c=50A, Vce=600 V Ty=25°C 184
B ] _ _ '
Fall t Vee=%15V, Rg=15Q Ty=125°C tr 261
atl time (& 514) / (inductive load)  Ty=150°C 284
R Ic=50A, Vce=600 V Ty=25°C 4.60
‘% =1 NR=N N )
?Umﬁﬁhi I('EE’W) | Vae=£15 V, Ra=15Q T,=125°C Eon 7.18
urn-on energy 10ss per pulse (Eﬁ,@ﬁ?—éﬁ) / (inductive load) ijzlsooc 7.71 ]
m
X Ic=50A, Vce=600 V Ty=25°C 3.04
> *, s:: PN=N ( N )
fLﬁ B fﬁh% 1;%/4: | Vor=t15 V, Re=15Q T,=125°C Eofr 447
Urh-OtL encrgy 0SS per puise (& 514) / (inductive load)  Ty=150°C 4.80
LB At VGe<15V, Vee=800V
. Isc 157 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<10us, Tvj=150°C
gh-Ah R H
A-GbT B, o 4§~ IGBT / per IGBT Rnc 054 | K/'W
Thermal resistance, junction to case
TP RS T iRE
Temperature under switching Tvjop -40 150 °C
conditions
—RE, #I3)-5rEEE [ Diode, Brake-Chopper
B RBEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
] e
fiﬁ'ﬂﬁg A Tvji=25°C VRrM 1200 \%
Repetitive peak reverse voltage
B4R IE 325 b 92
JES *. EIRER/ N It 30 A
Continuous DC forward current
T il 8 AL
il ) ./E I t;=1ms Trrm 60 A
Repetitive peak forward current
%t
& t,=10ms, sin180° , Tv=125°C I’t 120 AZs
’t-value
R#E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IrF=30A, Vge=0V Tv=25°C 2.86 3.40
[+
i_Eﬁ EE(}; | IF=30A, Vee=0V Tv=125°C VE 2.66 \
orward voltage I=30A, Ve=0V T.=150°C 259
. I-=30A, T\j=25°C 20
S 1) P S e A Ha i .
bk H{E R t -dip/dt=771A/us(Ty=150°C)  Ty=125°C Tru 29 A
eak reverse recovery curren V=600V, Var-15V T=150°C 31
e [F=30A, Tv=25°C 2.64
1AL LA . J
R dch -dir/dt=771A/pus(Ty=150°C) Ty=125°C Qr 5.66 uC
ecoveted charge V=600V, Vae=-15V Ty=150°C 6.49
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SEMI-FUTURE

SPIOORI2B6

SR ESAE CRERK D

Reverse recovered energy

IF=30A,
-dir/dt=771A/pus(Tv=150°C)
Vr=600V, VGe=-15V

T\=25°C
Ty=125°C
Ty=150°C

Erec

0.95
2.01
2.28

mJ

g5-AhFe
Thermal resistance, junction to case

A —ME / per diode

Rinic

135 | K'W

FETT RS TR
Temperature under switching
conditions

ij op

150 °C

iR B KB FE / NTC-Thermistor

4$4E{E / Characteristic Values

Parameter

Conditions

Symbol

Value Unit

Min. Typ. Max.

WU L RHLAE

Rated resistances

Te=25°C, £5%

Ros

5.0

B-H

B-value

1%

Bassso

3380 K

]‘%ﬁ / Module

Parameter

Conditions

Symbol

Value Unit

Y2 M L

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

2500 \Y%

N 4%

Internal isolation

Al203

fit A

Storage temperature

Tstg

125 °C

B2 3 (K4

Mounting torque for modul mounting

3.0 6.0

HE
Weight

300 g
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vcg=20V)
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Figure 5. Switching losses of IGBT
VGE=+ 15V, RGon=2Q, RGoff=20, VCE=600V

Edited by Semi-Future Technologies, Edition 1.5
Publication: 2022-09-07

I (A)

L (A)

F

E (mJ)

200 T T
—ov
| —1v
— 13V —
0 sy
— 17V
I ——19v
[
100 ]
50
7
0
0 1 2 3 4 5 6
Ve V)
2. WA RRYE (T=150°C)
Figure 2. Typical output characteristics (T+=150"C)
200 T
—25C
—125C
—150C
150
100
50
. =
0.0 0.5 1.0 1.5 20 2.5 3.0 35 4.0
V_(V)
Kl 4. L SRt R
Figure 4. Forward characteristic of Diode
£l I
18 — Eon,ij:125°C
Eon,Tvj=150°C
16 | == Eoff,Tvj=125°C
14 — - = Eoff,Tvj=150°C ]
/ /
12
//
10 -
. DiDiZisimETo TR s im miTiE s ] b
//
6
4
2
0
0 4 8 12 16 20

R (©)

6. JFRAUE WALH:
Figure 6. Switching losses of IGBT
VGE== 15V, IC=100A, VCE=600V



SEMI-FUTURE SPI00ORI2B6

10 | | | 10 | | |
Erec,Tvj=125°C - Erec,Tvj=125°C
Erec,Tvj=150°C Erec,Tvj=150°C
8 8
6 / 6
E g =
= | = —
4 -
\
/ \\
IE———
2 / 2
0 0
0 50 100 150 200 0 5 10 15 20
I (A) R (Q)
AY —_— Paxy AY —_—
Kl 7. JTFRHiRE e 8. JFR#kE M
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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B2 E / Circuit diagram
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