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PIM IGBT Module
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Vees =1200V,  Icnom =50A / Icrm =100A

IGBT, 328 /IGBT., Inverter

BRAHEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
H AR - R S R H
Rt ﬁgﬁ Ty=25°C Vees 1200 A%
Collector-Emitter voltage
BB AR AR LR HLY
BB E R Te=100°C, Tj ma=175°C 1€ nom 50 A
Continuous DC collector current
& y
RABE TR t=1 ms Teru 100 A
Repetitive peak collector current
RMThZ FE
hEBFE Te = 25°C, Ty max = 175°C P 280 w
Total power dissipation
o s
AR 72%]“ EENES Vae +20 N
Gate emitter voltage
$p4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. | Typ. | Max.
. Vae=15V, Ic=50A T.=25°C 2.14 | 2.65
F AR - R S AR M A L '
i%u ﬂf %fﬁ? et o Var=15V, Ic=50A T=125°C | Vs 273
ollector-Emitter saturation voltage Ver=15V, Ic=50A Ty=150°C 289 v
- S R M L Ic=1.7mA, Vge= Vce
it ﬁﬂﬂ‘}}ﬂf Tvj=25°C VGE() 5.10 5.70 6.30
Gate-Emitter threshold voltage
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PR S AR FEL BEL | - None o
Internal gate resistor
. 73
PN . Cies 3.63
Input capacitance f=IMHz, Ver=25 V, V=0 V. T,=25°C nF
— = , Vee=25 V, Vge= i
IR ' c 0.12
Reverse transfer capacitance © ’
- AIACEN
R ﬁwg‘éﬁ B Vee=1200V , Vae= 0V T,j=25°C Tces 1 mA
Collector-emitter cut-off current
4 B R B
% ﬁsﬂ%ﬁ B V=0V, Vae= 20 V T,=25°C Laes 100 | nA
Gate-emitter leakage current
Ic=50A, Vce=600 V T,=25°C 62
S 4L IR B [ !
fu‘t j”t_ V=15 V, Re=150 Ty=125C | ft4on 62
uri-on defay tme (HE 41 %) / (inductive load) T.=150°C 56
\ Ic=50A, Vce=600 V T.,=25°C 28
LSt _ - J
Riee Vee=£15 V, Rg=15Q T,=125°C t, 33
15¢ fime (B 518) / (inductive load)  T\=150°C 34
ns
Ic=50A, Vce=600 V T,=25°C 204
T AE AR I
f&ﬁi‘f; ];Ht_ Var=£15 V, Ro=15Q T, =125°C taorr 243
-l delay time (HE 41 %) / (inductive load) T.=150°C 251
) Ic=50A, Vce=600 V T.,=25°C 164
T i 1] _ _ '
Fall g Vee=£15 V, Rg=15Q T\j=125°C te 216
atl fime (B 518) / (inductive load)  T\=150°C 256
. Ic=50A, Vce=600 V T,=25°C 3.38
EHEAR (R '
?L*ﬁ‘ﬁﬁbi | ‘5357]((41 | Vae=%15 V, Rg=15Q ij=125°C Eon 691
urn-on energy loss per pulse (AU EK) / (inductive load)  T,=150°C 8.03 .
m
. Ic=50A, Vce=600 V T,=25°C 3.14
M by E: =N (/— N ) )
fwy fﬁbi IEFE’MF 1 Vae=£15 V, Ro=150Q T,=125°C Eofr 3.88
UHI-OLL ehergy 108S per puise (FU ) / (inductive load)  Ty=150°C 4.07
R A Vae<15V, Vee=800V
. Isc 155 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T\j=150°C
s N
4 %;LMBE o /> IGBT / per IGBT Runic 054 | K/W
Thermal resistance, junction to case
FETF FRRE T
Temperature under switching Ty op -40 150 °C
conditions
— k%, WiAFE /Diode, Inverter
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
23 I
fi'ﬁ]?g‘ HEIE T,=25°C Viru 1200 \%
Repetitive peak reverse voltage
HESEIE 7] ELIf HLIA
. Ir 50 A
Continuous DC forward current
I ;
1E r@f" HEBI t,=1ms Trrm 100 A
Repetitive peak forward current
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Pt{f . one , 5
Ptvalue t,=10ms, sin180° , Ty=125°C I°t 570 A’s
RFIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. | Typ. | Max.
R Ir=50A, Vge=0V T\j=25°C 2.45 2.95
. d‘ " I7=50A, V=0V Ty=125°C Vi 2.10 \Y%
orward voltage Ii=50A, Ver=0V Ty=150°C 175
I=50A T\j=25°C 35
S e P S e A HL i o '
Peak reverje recovIeL current -dig/dt=1210A/ps(T.=150°C) T=125°C Irm 60 A
y Vr=600V, Var=-15V T\i=150°C 75
e I;=50A, T\j=25°C 4.45
) H
R dch -dip/dt=1210A/us(Ty=150°C) Ty=125°C Qr 7.88 uC
ecovered charge
vered charg V=600V, V=15V T,=150°C 12.89
RIS G Rk 1==504, Ty=25°C 1.57
R q -dig/dt=1210A/ps(T=150°C) T;=125°C Erec 2.29 mJ
everse recovered energy Ve=600V, Var=-15V Ty=150°C 4.04
T
AR AL A A/ per diode Ruuc 081 | K/W
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
R, B /Diode, Rectifier
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
23 s
&ﬁ?g R T,=25°C, Irrm=0.05mA Viry 1600 \%
Repetitive peak reverse voltage
N %3 5
&WTEE‘_ R T=25°C, Irrm=0.05mA o 1800 \%
Non-Repetitive peak reverse voltage
=] Sz i) N
BRI RPP S Ts=80°C, T,=25°C Traw) 35 A
Maximum Average Forward Current
IE N=Y ray
s i %‘% EE‘QL t t,=10ms, sin180° ,T\j=25°C Tesw 420 A
urge forward curren
Pt {8 . . ,
Prvalue t,=10ms, sinl180° , T,;=25°C It 880 A%
Yp4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E [t
F il EE(}; It Ii=5A, T\=25°C Ve 0.9 1.0 \Y
orward voltage

Edited by Semi-Future Technologies, Edition 1.8

Publication: 2022-10-08



SEMI-FUTURE

SP50RI2H6

iﬁ
BRI Vr=VRrrM T,=25°C Ir 50 pA
Reverse current
FEFFRARES T IR EE
Temperature under switching Tyjop -40 150 °C
conditions
IGBT . #l|#)-571 2% /IGBT, Brake-Chopper
BRAH (A / Maximum Ratings
Parameter Conditions Symbol Value Unit
R &
£ B ﬁ%ﬁf& CENEN T, =25°C Vs 1200 \%
Collector-Emitter voltage
RS AR LR R
SR BB TR Te=100°C, Ty max=175°C ¢ nom 25 A
Continuous DC collector current
I ;
%Eﬁﬁiig A R =1 ms - 50 A
Repetitive peak collector current
Hﬂ*&-ksﬁ GRS Ves 90 v
Gate emitter voltage
RFIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=25A T,=25°C 1.81 2.20
4 B AR VLR FEL TR ’
;%ﬁﬂ% 7;2511% R | Vor=15V, [c=25A T=125°C | Ve 2.11
ollector-Emitter saturation voltage Var=15V, I=25A Ty=150°C 220 v
- RS [t
g% Ziﬂf*&l A s 1c=0.85mA, Vge= VcE T\=25°C VGE(th) 5.30 5.85 6.40
Gate-Emitter threshold voltage
PN PSR A P BEL | - None o
Internal gate resistor
A P
TP R . Cies 1.66
Input capacitance f=IMHz, Ver=25V, Var=0 V. T,=25°C nF
— = » VeE=25 V, Vge= i
e e A LA '
. Cres 0.08
Reverse transfer capacitance
T TN
SRE ﬁwg‘éﬁ B Vee=1200V , Vae= 0V T\j=25°C Tces 1 mA
Collector-emitter cut-off current
B R R B
iR ﬁsﬂ%ﬁ B Vee=0 V, Vag=20 V T\j=25°C Toes 100 | nA
Gate-emitter leakage current
[c=25A, Vce=600 V T\=25°C 72
i ZE IR IS (A !
fu‘ y lﬂjt, V=15 V, Re=40Q Ty=125°C | taon 60
urm-on defay ime (B A1 %) / (inductive load) T\=150°C 58
Ic=25A, V=600 V T,=25°C 57
Tt !
_ﬂ _ﬂ—] Vee=%15 'V, Rg=40Q T,=125°C tr 62
Rise time ~ N .
(/&%) / (inductive load) ~ T,=150°C 63 ns
Ic=25A, Vce=600 V T,=25°C 283
% B 4E SR [ '
f ﬁLffd jl-ljt_ Vee=t15V, R=40Q Ty=125°C tdoff 324
Hrm-oll delay time (B A %) / (inductive load) T\=150°C 335
R 1] Ic=25A, V=600 V Ty=25°C . 171
Fall time Vee=+15 V, Re=40Q T\=125°C ! 238
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(FE A1 %) / (inductive load) T=150°C 250
. [c=25A, V=600 V Ty=25°C 2.66
\% Ei INE=N ( N ) al
TLTT%%HEJE | !:Hﬂ({q] | VGEzils V, RG:4OQ ij=1250C Eon 3.55
urn-on energy 1oss per pulse (%@ﬁ%‘:‘z) / (inductive 108.(1) ij=150°C 3.89 |
m,
. Ic=25A, Vce=600 V T,=25°C 1.37
> [1:, ::: W= ( D )
f e fﬁbi I*HJK{*) 1 Vor=£15 V, Rg=40Q2 T=125°C | Eur 1.87
urn-ott energy 10ss per puise (&) / (inductive load)  T,=150°C 2.02
LR A VGe<15V, Vee=800V
. Isc 116 A
SC data Veema=Vces-Lsce-di/dt  tp<10us, T\=150°C
TEIFFRARE TR
Temperature under switching Tyjop -40 150 °C
conditions
—tRE, #il5h-Brikdy /Diode, Brake-Chopper
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
23 +
&'ﬁ]?g‘ R T,=25°C Viru 1200 \%
Repetitive peak reverse voltage
HELE I 1 L : s A
Continuous DC forward current g
IE mk fyray
rﬁ]ig HEHI t,=1ms Irrm 30 A
Repetitive peak forward current
2t {H oo
t,=10ms, sin180° , T,=125°C I’t 50 AZs
Pt-value
RFIEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=15A, Vge=0V T\j=25°C 2.19 2.70
1E [t ’
F il EE;— | Ir=15A, Vge=0V T.=125°C Vr 1.87 v
orward voltage I=15A, Vge=0V T,=150°C 1.75
. I=15A T,=25°C 4
PR WA R ’
fr?(r R t ~dir/dt=364A/ps(T\i=150°C) T,=125°C Trmt 10 A
eak reverse recovery curren VR=600V, Var=-15V T, =150°C 13
I=15A, T,=25°C 0.26
WA 1 " '
R dch -dip/dt=364A/us(T,=150°C) T,=125°C Qr 1.02 uC
ecovered charge Vr=600V, Vgg=-15V T\=150°C 1.31
N Ir=15A T,=25°C 0.05
WEARFE CRERK D ’
fﬁ KSR : ke -dip/dt=364A/ps(T\=150°C) T,=125°C Erec 0.25 mJ
everse recovered energy Vr=600V, Vgr=-15V T,=150°C 035
gh-Ah e AR st .
HoObTE K. o A WA / per diode Ruic 1.50 | K'W
Thermal resistance, junction to case
FEIFFRARE TR
Temperature under switching Tyjop -40 150 °C
conditions
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IR E RBPEEFH / NTC-Thermistor

4$4E{E / Characteristic Values

Parameter Conditions

Symbol

Value

Unit

Min.

Typ.

Max.

WUE L RHAE

Rated resistances

Te=25°C, *+5%

Ros

5.0

B-1H

B-value

+1%

Basiso

3380

FEIR / Module

Parameter Conditions

Symbol

Value

Unit

2 M L

; RMS, f=50Hz, t=1min
Isolation test voltage

VisoL

2500

AR 2%

Internal isolation

AlLO3

it A7 UL

Storage temperature

Tsig

125

°C

L A

Mounting torque for modul mounting

3.0

6.0

HE
Weight

170
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Figure 1. Output characteristics IGBT, Inverter
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Figure 3. Output characteristics IGBT, Inverter
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Figure 5. Switching losses of IGBT
VGE== 15V, RGon=15Q, RGoff=15Q, VCE=600V
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Figure 2. Output characteristics IGBT, Inverter
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Figure 4. Forward characteristic of Diode
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Figure 6. Switching losses of IGBT
VGE== 15V, IC=50A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=15 Q, VCE=600V IF=50A, VCE=600V
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Figure 9. NTC-Themistor-temperature characteristic
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488 / Circuit diagram
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