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PIM IGBT Module
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Vces =1200V,  Ic nom =40A / Ickm =80A
IGBT, #7428 /IGBT, Inverter
BRAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
KRB &
LR 7;2%1?& L T\ =25°C Vers 1200 \Y%
Collector-Emitter voltage
s HRHERA
ERRARE R AR Te=100°C, Tyj ma=175°C ¢ nom 40 A
Continuous DC collector current
[ll Nray
é%%f&iﬁ A A =1 ms T %0 A
Repetitive peak collector current
}é\I % E: C
EBE Te = 25°C, Tojmax = 175°C P 250 W
Total power dissipation
S &
M4 EQﬂ‘&EEF Ver 20 v
Gate emitter voltage
¥FIEE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
) . Vae=15V, Ic=40A T,=25°C 2.02 2.50
- RS AT H ’
;%fﬂf Z{ngr*ﬁ e EEJ; I Vae=15V, [c=40A Ty=125°C VEsat 2.47
ollector-Emitter saturation voltage V=15V, [c=40A Ty=150°C 257 v
- RS A A
L Ziﬁﬂ‘}}l U Ic=1.5mA, Vge= Vce T=25°C VGE(th) 5.20 5.80 6.40
Gate-Emitter threshold voltage
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B2 . Raint 6.88 Q
Internal gate resistor
™~ P
LTPANGER ' Cies 2.53
Input capacitance f=IMHz, Vee=25V, Var=0 V. T,=25°C F
- = Z, VCE™ > VGE™ Vi n
I T e i P2 ' c 011
Reverse transfer capacitance © '
: T LT
Sttt ﬁgﬁ&& it Ver=1200V , Vae= 0 V T\j=25°C Tces 1 mA
Collector-emitter cut-off current
R R
e ksﬁ&’ﬁ it Ver=0V, V=20 V T,i=25°C Toes 100 | nA
Gate-emitter leakage current
1c=40A, Vce=600 V Ty=25°C 96
i i 3R ) A
fﬁi‘z 1mt' V=15 V, Re=30Q Ty=125C | taon 9
urn-on defay time (U5 3) / (inductive load)  Ty=150°C 93
\ Ic=40A, V=600 V T\j=25°C 31
EFH A - _ J
Rt Vae=t15 V, RG=30Q T,=125°C t 34
18¢ tme (R $14R) / (inductive load)  T,=150°C 36
ns
Ic=40A, Vce=600 V T,=25°C 273
o BT SE 3R B} !
fm Lf; J{'j ; V=15 V, Re=30Q Ty=125C | toon 328
Hrn-oll gefdy time (HUEEH ) / (inductive load)  Ty=150°C 339
. [c=40A, Vce=600 V T\j=25°C 217
TR 7] - _ J
Fall Vae=£15V, R=30Q T,=125°C tr 312
ai time (R $14R) / (inductive load)  T,=150°C 326
. Ic=40A, Vce=600 V Ty=25°C 2.60
N :1 NN (/—A N ) 1
f@*’” HREE | Bl | Vae=t15 V, RG=30Q T=125°C Eon 495
urn-on €nergy 1oss per pulse (%%ﬁ%ﬂz) / (il’lduCtiVe load) ijzlsooc 5.84 ]
m
1c=40A, Vce=600 V T.j=25°C 2.77
N [ié u:: NR=N N il
f ﬁ*'j‘fi%ﬁlﬁi E!EIK{EP) | Voe=%15 V, Rg=30Q ij:1250C Eofr 3.81
Hr-ott energy 10ss per puise (LB ) / (inductive load)  Ty=150°C 4.06
LR A Vae<15V, Vee=800V
. Isc 127 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T\j=150°C
e N
- %N"m o /> IGBT / per IGBT Rinic 0.60 | K/W
Thermal resistance, junction to case
FETFRARE TR
Temperature under switching T op -40 150 °C
conditions
— AR, WA / Diode, Inverter
BB E(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I I+
el EE HERL T,=25°C VrrM 1200 A%
Repetitive peak reverse voltage
e 325 Hh 92
I3 J:;EEEOILEE()IL Ie 30 A
Continuous DC forward current
s I =
IF] EE A FLIR fy=1ms Terat 60 A
Repetitive peak forward current
IGXE] , .
t,=10ms, sinl180° , T=125°C I’t 320 A’s

I’t-value
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¥:{iEfH / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=40A, Vge=0V Tyj=25°C 2.18 2.70
= A ’
F i EE(}; | [F=40A, Vge=0V Tv=125°C Vr 1.85 Vv
orward voltage IF=40A, V=0V Ty=150°C 177
! [7=40A, Ty=25°C 32
FL0R 2
ET*E HE R t ~dir/dt=761A/ps(T\j=150°C) T,=125°C Tw 39 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 40
e I;=40A, T.=25°C 2.47
W LA " i T
R dch -dip/dt=761A/ps(T\=150°C) T.=125°C Qr 6.15 pnC
ecovered charge Vr=600V, Vgr=-15V T.=150°C 7.73
- N = Tyj=25° .
RIS AE (ki) 1:=404, m25°C 0.74
-di/dt=761A/us(T,=150°C) Ty=125°C Erec 1.90 mJ
Reverse recovered energy V=600V, Vo=-15V T,=150°C 239
S _hNEE
- &l\’“““@ o £/ Diode / per diode Runsc 095 | K/W
Thermal resistance, junction to case
FETFRARE TR
Temperature under switching Ty op -40 150 °C
conditions
—iRE, B /Diode, Rectifier
BRAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEUE &
Jfl , ,E L Tj=25°C, Irrm=0.05mA Virn 1600 \%
Repetitive peak reverse voltage
~E A U HL IR
REIA /E HE RS T,=25°C, Iram=0.05mA Vism 1800 \%
Non-Repetitive peak reverse voltage
=) IE N2 i} hr=y
BALEFT R Ts=80°C, T,=25°C Trav) 35 A
Maximum Average Forward Current
IE V=Y yray )
PR I t,=10ms, sin180° , T.,=25°C Trsm 420 A
Surge forward current
I’t
& t,=10ms, sin180° , T,=25°C It 830 A%
’t-value
¥F{E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
= s
R Ir=5A, T.,=25°C Vr 0.9 1 A%
Forward voltage
a) B
R Vr=VrrM T,=25°C Ir 50 pA

Reverse current
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FEIF RS TR

Temperature under switching Tvjop -40 150 °C
conditions
IGBT , #zh-%1 %% /IGBT, Brake-Chopper
BAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
AR - R A A HL
K kﬁﬂf& T, =25°C Vs 1200 \%
Collector-Emitter voltage
FESLA T LR
IR FELA EL i Te=100°C, Ty ma=175°C 1€ nom 25 A
Continuous DC collector current
I I M
% EE*&E’E EAE FLIR te=1 ms Lo S0 A
Repetitive peak collector current
RN
B o Tc =25°C, Tyjmax = 175°C Pt 125 W
Total power dissipation
S &
M4 EQWQ CiYES Ver 20 v
Gate emitter voltage
¥F{E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
G AR - A AR VAT FL T Vae=15V, [=25A T\=25°C 222 | 2.65
Collector-Emitter saturation Vae=15V, Ic=25A T,=125°C VeEsat 2.76
voltage V=15V, Ic=25A T\=150°C 2.92 AV
R i
*Hﬂ*}}( kﬁj‘* l 115 EEr IczlmA, Vee= Vce ij=25°C VGE(th) 5.20 5.80 6.40
Gate-Emitter threshold voltage
PRI AR H B . R None o
Internal gate resistor
N 73
LPNGEE S . Cies 1.46
Input capacitance f=1 MHz, V=25 V, V=0V T,=25°C F
. = Z, VCE= ,» VGE= vi—. n
IR I e B ' ' :
. Cl’CS 0.07
Reverse transfer capacitance
e AT
R MW@Z B Ver=1200V , V=0 V T,=25°C Ices 1 mA
Collector-emitter cut-off current
R LT
R 7;251%& i V=0 V, Vge= 20 V T,=25°C Tes 100 | nA
Gate-emitter leakage current
Ic=25A, Vce=600 V T,=25°C 124
BIERH i J
fﬁL d jl—Jt, Vee=£15V, R=75Q T,=125°C td on 112
urn-on defay ime (RS 3) / (inductive load) T=150°C 110
) X [c=25A, Vce=600 V Ty=25°C 48
T . _ J
Rice Voe=15 V, Rg=75Q T=125°C t; 56
15¢ Hme (FLE A7 EK) / (inductive load) T\i=150°C 59 ns
Ic=25A, Vce=600 V T,=25°C 292
7 A SR I |1 !
flﬁi}fd leI—Jt‘ Vee=£15V, Rg=75Q T,=125°C td off 338
urm-ott cefay ime (RS ) / (inductive load) T=150°C 349
N RIS A Ic=25A, Vce=600 V T\=25°C tr 218
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Fall time Vee=£15V, R=75Q Ty=125°C 279
(H A1 %K) / (inductive load) T\=150°C 293
. N 1c=25A, Vce=600 V Ty=25°C 2.25
BikERER (kD
f LR | S 1 Vae=+15 V, R=750 Ty=125°C Eon 3.38
urn-on energy 10Ss per puise (inductive load) Ty=150°C 3.66 |
m
1c=25A, Vce=600 V T.j=25°C 1.73
N [ié u:: PNR=N ( N ) )
f & fﬁbi fﬂmj | Vae=+15 V, R=750 T=125°C | Eu 2.38
urm-ott energy 10ss per puise (FLE A7 EK) / (inductive load) T,=150°C 251
LR A Vae<15V, Vee=800V
. Isc 77 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, Ty=150°C
gE-Ah e R
Thermal resistance, junction to &/~ IGBT / per IGBT Rinic 1.20 | K'W
case
FETFRARE T IR EE
Temperature under switching Tyiop -40 150 °C
conditions
— AR, HB)-FrikEE / Diode, Brake-Chopper
BAHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
lE3 %
firﬂiﬁg R T.=25°C VRrrM 1200 \Y
Repetitive peak reverse voltage
HESEIE [F) LA L IR | g A
Continuous DC forward current g
I =
1E WEE A FLIR fy=1ms Terad 16 A
Repetitive peak forward current
2t &
V=0V, t,=10ms, T\=125°C It 25 AZs
’t-value
¥F{E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vee=0V T.,=25°C 2.11 2.60
IE i i JE D :
F dvol [F=8A, Vge=0V T=125°C Vr 1.78 v
orward voltage =8A, V=0V Ty=150°C 1.70
. I=8A T.=25°C 9
PR ’
5 TXE e t -dir/dt=210A/us(Ty=150°C)  Ty=125°C T 12 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 12
I=8A, T\=25°C 0.44
WS e i " :
R dch -dip/dt=210A/us(Ty=150°C) T.,=125°C Qr 1.22 nC
ecovered charge Vi=600V, Vgr=-15V Ty=150°C 1.45
Ir=8A. 0.13
WG (RElk) ’ T,j=25°C
frﬂ KPR :EMP i d210ARST=150°0) 0 | Ee 0.42 mJ
everse recovered energy V600V, Var—-15V v 0.50
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T,=150°C

Ep Al i)
Thermal resistance, junction to case

44> Diode / per diode

Runc

2.30

K/W

FETFFRARE TR
Temperature under switching
conditions

Tyjop

150

°C

SR TS 2B FH / NTC-Thermistor

Y&4F{E / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min.

Typ.

Max.

BoE HEAE

Rated resistances

Te=25°C, +5%

5.0

B-{

B-value

+1%

Bas/so

3380

it / Module

Parameter

Conditions

Symbol

Value

Unit

7 2 M

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

2500

4 2%

Internal isolation

ALO3

A7 IR

Storage temperature

Tstg

125

°C

R 2R R

Mounting torque for modul mounting

3.0

6.0

HiE
Weight

170
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
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5. JFRHRE WARER
Figure 5. Switching losses of IGBT
VGE== 15V, RGon=309, RGoff=300, VCE=600V
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Figure 2. Typical output characteristics (T\=150C)
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Figure 4. Forward characteristic of Diode
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Figure 6. Switching losses of IGBT
VGE== 15V, IC=40A, VCE=600
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7. PR T 8. JFRIFE
Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode

RGon=30 Q, VCE=600V IF=40A, VCE=600V
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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¥:48E / Circuit diagram
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3 R~F / Package outlines
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