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PIM IGBT Module
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Vces =1200V,  Ic nom =40A / Icrm =80A
IGBT, #7428 /IGBT, Inverter
BRAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
KRB &
LR 7;2%1?& L T\ =25°C Vers 1200 A
Collector-Emitter voltage
s HRHERA
ERRARE R AR Te=100°C, Tyj ma=175°C 1€ nom 40 A
Continuous DC collector current
[ll Nray
S EE”F'&EE 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
*Hﬂ*&-?yiﬁﬁ&%& Ves 20 v
Gate emitter voltage
¥FIEE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
) . V=15V, Ic=40A Ty=25°C 1.71 2.0
- RS AT H ’
;%fﬂf Z{ngr*ﬁ e EEJ; I Vae=15V, [c=40A Ty=125°C VEsat 2.02
ollector-Emitter saturation voltage V=15V, [c=40A Ty=150°C 209 v
- RS A A
% EET*&I AR Ic=1.5mA, Vge= Vce T=25°C VGE(th) 5.0 5.6 6.2
Gate-Emitter threshold voltage
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PA A F BEL . Ren None o
Internal gate resistor
™~ P
LTPANGER ' Cies 2.71
Input capacitance f=IMHz, Vee=25V, Var=0 V. T,=25°C F
- = Z, VCE™ > VGE™ Vi n
I T e i P2 ' c 013
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
NN Ic=40A, Vce=600 V T.j=25°C 72
H SE IR ) |
fﬁi‘z 1mt' V=15 V, Re=30Q Ty=125C | taon 68
urn-on defay time (U5 3) / (inductive load)  Ty=150°C 61
\ Ic=40A, V=600 V T\j=25°C 58
EFH A - _ J
Rt Vae=t15 V, RG=30Q T,=125°C t 60
18¢ tme (R $14R) / (inductive load)  T,=150°C 67
ns
Ic=40A, V=600 V T,=25°C 356
e T AR I [ !
fLﬁLffdleljt, Vee=£15 'V, Rg=30Q T=125°C td ofr 397
Hrn-oll gefdy time (HUEEH ) / (inductive load)  Ty=150°C 404
. [c=40A, Vce=600 V T\j=25°C 196
TR 7] - _ J
Fall t Vae=£15V, R6=30Q Ty=125°C te 245
ai time (R $14R) / (inductive load)  T,=150°C 252
. Ic=40A, Vce=600 V Ty=25°C 433
N :1 NN (/—A N ) 1
f@*’” HREE | Bl | Vae=t15 V, RG=30Q T=125°C Eon 5.97
urn-on €nergy 1oss per pulse (%%ﬁ%ﬂz) / (il’lduCtiVe load) ijzlsooc 6.27 ]
m
1c=40A, Vce=600 V T.j=25°C 2.65
N [ié u:: NR=N ( N ) il
f ﬁ;b"ffﬁ:ﬁbi I!IER{EP | Vee=t15 V, Rg=30Q Ty=125°C Eotr 3.67
Hr-ott energy 10ss per puise (LB ) / (inductive load)  Ty=150°C 3.71
LR A Vae<15V, Vee=800V
. Isc 208 A
SC data VcEmax=Vces-Lsce-di/dt  tp<8us, Ty=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+
SR ELL Ty=25°C Vi 1200 v
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 It 365 A%

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

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=30A, Vee=0V T,j=25°C 2.03 2.55
FEFﬂ EE(}le | [F=30A, Vge=0V Tv=125°C Vr 1.67 \'
orward voltage 17=30A, V=0V Ty=150°C 1.59
. I7=30A, Ty=25°C 18
AT
ET*E HE R t ~dir/dt=480A/pis(T\j=150°C) T,=125°C T 29 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 31
e Ir=30A, T.=25°C 2.25
W LA " i T
R dch -dip/dt=480A/us(T\=150°C) T.=125°C Qr 5.43 pnC
eeovered charge Vr=600V, Vg=-15V T,=150°C 6.34
- N = Tyj=25° .
RIS AE (ki) 1:=304, m25°C 0.68
-dir/dt=480A/ps(T,=150°C) Ty=125°C Erec 1.69 m]
Reverse recovered energy V=600V, Vo=-15V T,=150°C .00
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
HEE &
Jfl , ,E L Tj=25°C, Irrm=0.05mA Virm 1600 \%
Repetitive peak reverse voltage
~E A U HL IR
REIA /E HE RS T,=25°C, Iram=0.05mA Vs 1800 \%
Non-Repetitive peak reverse voltage
=) IE N2 i} hr=y
BALEFT R Ts=80°C, T,=25°C Traw) 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%s
’t-value
¥FIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E s
et Ir=5A, T\=25°C VE 0.9 1 A%
Forward voltage
i FLAR
L Vi=Vrrm T,=25°C Ix 50 | pA
Reverse current
TSRS R L
FETFIORAS T il L o Tyjop -40 150 | °C
Temperature under switching
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conditions

IGBT . &lzh-Hr2s / IGBT, Brake-Chopper

BAHUEE / Maximum Ratings

Parameter Conditions Symbol Value Unit
S I
LR E%TT& L T, =25°C Vers 1200 A
Collector-Emitter voltage
e HRHERA
SRR LR T=100°C, Tj mar=175°C 1€ vom 25 A
Continuous DC collector current
i [ll Nray
’S’EEM'&. S AE HLIR =1 ms Lo 50 A
Repetitive peak collector current
BINE
ESFE Te = 25°C, T max = 175°C P 125 W
Total power dissipation
SR %
M4 kgf*& CiYES Ves 20 v
Gate emitter voltage
¥FAEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
B RN A SRR A v V=15V, [c=25A T\=25°C 2.16 2.5
Collector-Emitter saturation Vee=15V, Ic=25A Ty=125°C VCEsat 2.69
voltage V=15V, Ic=25A T\=150°C 2.82 \Y
- S5 % R0 4 P
it ﬁﬁj* i Ic=1mA, Vge= VcE Ty=25°C VGE(th 5.2 5.75 6.4
Gate-Emitter threshold voltage
P A AR H BE . Rgint None Q
Internal gate resistor
™~ P
AR , Cies 1.46
Input capacitance f=1 MHz, Vas=25 V, Vas=0 V. T,j=25°C F
o = Z, VCE= 5 VGE= viT n
I T e i P 2 '
. Cl’CS 0.06
Reverse transfer capacitance
: T T
REH ﬁgﬁ&ﬁ 2l Vee=1200V , Vge= 0V T,j=25°C Ices 1 mA
Collector-emitter cut-off current
R L
% wﬂ& R Vee=0 V, Vae= 20 V T,i=25°C Taks 100 | nA
Gate-emitter leakage current
Ic=25A, V=600 V T.j=25°C 106
‘% iR H‘ ‘E ]
fu‘li fﬂt, V=15 V, Re=75Q Ty=125°C | taom 95
urn-on defay fime (FLE A7 EK) / (inductive load) T,i=150°C 93
‘ 1c=25A, Vce=600 V T=25°C 54
LA - _ J
o Vae=t15 V, Ra=75Q T,=125°C & 54
se time (HUBE 1 #R) / (inductive load) T,=150°C 33 ns
Ic=25A, V=600 V T.j=25°C 285
N [ié T 3 ‘E ]
f ﬁLfled jl-ﬂ . Vae=%15V, Rc=75Q Ty=125°C td off 325
urn-ott delay time (HUR 1 2) / (inductive load) T, =150°C 328
TN B (] Ic=25A, V=600 V T,=25°C o 214
Fall time Vae=£15 V, RG=75Q T=125°C ‘ 281
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(L AH3R) / (inductive load) T,=150°C 272
. 1c=25A, V=600 V T,=25°C 2.26
% u:: PAT=R ( N ) >
BT%Jm HRE | Bk 1 Vee=+15 V, Re=75Q T,=125°C Eon 3.02
urn-on energy 10Ss per pulse (inductive load) Ty=150°C 3.37 ;
m
Ic=25A, V=600 V T,=25°C 1.56
K EAL R CAERK J
f ﬁ*'j‘fi%ﬁlﬁi i!ﬂﬁ{tp) | Vae=t15 V, Re=75Q ijzlzsoc Eosr 2.02
Hr-Ott energy 10ss per puise (R ) / (inductive load) T=150°C 2.19
S-AhSEIH
Thermal resistance, junction to &/~ IGBT / per IGBT Rinc 1.20 | K/'W
case
TEFF IR TR
Temperature under switching Tyiop -40 150 °C
conditions
— R, 8-k 2S / Diode, Brake-Chopper
BRAHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
[IZ3 I
fi[’ﬂiﬁ.ﬁ HERL Ty=25°C VRrrM 1200 A%
Repetitive peak reverse voltage
HESEIE [F) LA L IR | g A
Continuous DC forward current g
IE i [IE:3 NS
7] ' .E EAH FRIA fp=1ms ., 16 A
Repetitive peak forward current
2t &
V=0V, t,=10ms, T\=125°C It 32 AlZs
’t-value
R#+{EfH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vge=0V Tyj=25°C 1.57 2.00
1k s ’
. il EE(}; | Ir=8A, Vge=0V T.,=125°C Vr 1.74 A%
orward voltage =8A, V=0V Ty=150°C 1.67
) IF=8A, Ty=25°C 8
. 52 0 P
5@2 RE R t ~dir/dt=322A/ps(Ty=150°C) T,=125°C T 13 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 14
I=8A, T.=25°C 0.30
VL L , :
R dch -dip/dt=322A/ps(T\=150°C) T.,=125°C Q: 1.30 nC
ecovered charge Vi=600V, Vgr=-15V T,=150°C 1.41
N Ir=8A, T.=25°C 0.06
W HE (BRI
frﬂj kSR ? ket -dir/dt=322A/us(T=150°C) T.j=125°C Erec 0.33 mJ
everse recovered energy Vr=600V, Vge=-15V T,=150°C 0.37
e N
el 4~ Diode / per diode Riic 230 | KW

Thermal resistance, junction to case
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FETFRARE T IRE
Temperature under switching
conditions

ij op

-40

150

°C

RS R BFHE / NTC-Thermistor

Y&4E{E / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min.

Typ.

Max.

BoE HEE

Rated resistances

Te=25°C, +5%

5.0

KQ

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

Al,0O3

A7 IR

Storage temperature

Tstg

125

°C

R 2R AR

Mounting torque for modul mounting

3.0

6.0

HiE
Weight

170

Edited by Semi-Future Technologies, Edition 1.5

Publication: 2022-04-01



SP40RI2HG6

(EuSenmi

] \ / /
ol 25°C /1 /
| —125°C / //
60 —150°C / //
!/
o AW/
<w // /4
“ A
20 /}
10 A//
00 1 2 3 4 5
Vee (V)

B 1. s R (Vee=15V)
Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
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Figure 5. Switching losses of IGBT
VGE=+ 15V, RGon=30£, RGoff=300, VCE=600V
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Figure 2. Typical output characteristics (Ty=150°C)
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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=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=30Q, VCE=600V [F=40A, VCE=600V
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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¥:48E / Circuit diagram

o 21 220
20 o 18 o 16 o
1 2 3 7 19 4 17 5 19 6
9 14 o 13 o 12 o 11 o
o 23 24 o 010

3 R~F / Package outlines
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