SEMI-FUTURE

SP50RI2H6

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 Vs 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
H AR B A U P
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
M 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 2.15 2.59
A FRR- RSN AR R FE '
Collector-Entitter saturati 1t Vae=15V, Ic=50A T,=125°C VCEsat 2.55
ollector-Emitter saturation voltage Ver=15V, [e=50A Ty=150°C 264 v
- S R o Ic=1.7mA, Vor= Ve
. Tvj=25°C VGE() 5.20 5.90 6.40
Gate-Emitter threshold voltage
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SEMI-FUTURE

SP50RI2H6

P A A% F BEL | - % o
Internal gate resistor
e 3
PN . Cies 2.96
Input capacitance f=IMHz, Vee=25 V, V=0V T=25°C nF
— = , Vce=25 'V, Vae= =
S AR H LA ' c 0.12
Reverse transfer capacitance © ’
SR A=V
R ﬁwg‘éﬁ B Vee=1200V , Vae= 0V T,j=25°C Tces 1 mA
Collector-emitter cut-off current
R IR
% ﬁsﬂ%ﬁ B V=0V, Vae= 20 V T,=25°C Laes 100 | nA
Gate-emitter leakage current
1c=50A, Vce=600 V T\=25°C 54
@ LR I [ !
fu‘t j”t_ V=15 V, Re=150 Ty=125C | ft4on 52
uri-on defay tme (HE 41 %) / (inductive load) T.=150°C 52
\ 1c=50A, Vce=600 V T\=25°C 29
EFtati _ _ J
R Vee=t15 V, Re=15Q T,=125°C tr 30
15¢ fime (B 518) / (inductive load)  T\=150°C 31
ns
1c=50A, Vce=600 V T,=25°C 190
M BRI
f&ﬁi‘f; ];Ht_ Vee=+15 V, Rg=150 T, =125°C tgofr 229
-l delay time (HE 41 %) / (inductive load) T.=150°C 239
) 1c=50A, Vce=600 V T\=25°C 146
T i 1] _ _ '
Pl Vee=t15 V, Re=15Q T,=125°C te 187
atl fime (B 518) / (inductive load)  T\=150°C 206
1c=50A, V=600 V
TRBHHERER (R Var=t15VRa=15Q, =3¢ 331
. i T,=125°C Eon 5.50
Turn-on energy loss per pulse di/dt=1250 A/ps (Ty =150°C) To=150°C 6.06
(HE41%8) / (inductive load) b ;
1c=50A, V=600 V m
KW RE A Ak Vor=t15V.Re=150, ?’j;fc E §;‘§
Turn-off energy loss per pulse du/dt=5600V/ 1 s(Tvj=150°C) TVJ~—1 50°C " 3. 50
(HE41%8) / (inductive load) b
b E VGe<15V, Vee=800V
. Isc 190 A
SC data VcEmax=VcEs-Lsce-di/dt tPSlOUS, ij=1500C
FETFRREE T IRE
Temperature under switching Tviop -40 150 °C
conditions
iR, WA ES / Diode, Inverter
BRAHEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
I 5
K ﬁg AR Ty=25°C VRrm 1200 A%
Repetitive peak reverse voltage
TESEIE ) B FLIR
. Ir 50 A
Continuous DC forward current
IE [llk fyray
IR R MR t,=1ms Trrn 100 A

Repetitive peak forward current
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SEMI-FUTURE

SP50RI2H6

Pt B one , )
Ptvalue t,=10ms, sin180° , T\=125°C I°t 1100 A%s
RFIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. | Typ. | Max.
R Ir=50A, Vce=0V Tj=25°C 2.17 2.60
Forward i " I7=50A, V=0V Ty=125°C Vi 1.80 \Y%
orward voltage 1:=50A, V=0V T,=150°C 1.72
Ir=50A. Ty=25°C 27
S e P S e A HL i o '
Pk rever:e recov‘; current -dip/dt=1300A/ps(Ty=150°C)  T,=125°C Tru 45 A
y Vr=600V, Var=-15V T\i=150°C 50
W Ir=50A, Ty=25°C 2.16
) H
R e -dir/dt=1300A/ps(T,=150°C)  T,=125°C Q 5.83 uC
ecovered charge
red charg Ve=600V, Ve=-15V T,=150°C 7.31
RIS G Rk 1:=504, Ty=25°C 059
® ) -dip/dt=1300A/ps(T,=150°C)  T.=125°C Erec 1.64 mJ
everse recovered energy Ve=600V, Var=-15V Ty=150°C 212
I IRTS T iRE
Temperature under switching Tvjop -40 150 °C
conditions
iR, A /Diode, Rectifier
BRAH A / Maximum Ratings
Parameter Conditions Symbol Value Unit
I 5
&ﬁi_g HEBE T=25°C, Irrm=0.05mA Ve 1600 \%
Repetitive peak reverse voltage
N 23 3
&WTEE‘_ L T=25°C, Irrm=0.05mA o 2000 \%
Non-Repetitive peak reverse voltage
=) N2 i} N
Hij(_E R R Ts=80°C, Ty=25°C Trav) 25 A
Maximum Average Forward Current
1E [ RS LA .
Suzﬁ;iar;wrrem t,=10ms, sin180° ,T,=25°C Trsm 320 A
It . . R
Prvalue t,=10ms, sinl80° , T,=25°C I’t 512 A%
$p4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E[A HE
F dvolt [F=25A, T\j=25°C VF 1.00 1.20 v
orward voltage
S A B
" R t Ve=Viau T, =25°C Ik 50 | uA
everse curren
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SEMI-FUTURE

SP50RI2H6

FEIF RS TR

Temperature under switching Tyjop -40 150 °C
conditions
IGBT ., #l3)-§1#% /IGBT, Brake-Chopper
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
FEL AR - S A L TR
R 7;2%17!‘& T,=25°C Vees 1200 \Y%
Collector-Emitter voltage
SR R EL U
*% Eﬁ*& }lLEE JIL Te=100°C, ij max=175°C Ic nom 25 A
Continuous DC collector current
I 25
SR W . . “ R
Repetitive peak collector current
*Hﬂi‘&-ﬁ.ﬁﬂ“ LGNS Ves 0 v
Gate emitter voltage
Yp4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, [c=25A T,=25°C 1.81 2.20
- RS AT L R ’
é%i”;:‘ 7525“& 2 tEEJ; ) Vee=15V, [c=25A Ty=125°C | Vg 2.11
ollector-Emitter saturation voltage V=15V, 1c=25A T=150°C 220 v
- R B R s
M ﬁﬁﬂ‘&l UL 1c=0.85mA, Vge= Ve T=25°C VGE(th) 5.30 5.85 6.40
Gate-Emitter threshold voltage
VY A FL BEL | R None o
Internal gate resistor
s N
LITPANEER _ Cies 1.66
Input capacitance f=IMHz, V=25V, Vas=0 V. Ty=25°C nF
— = z, Vce= , Vae= i
S 2 J
: Cres 0.08
Reverse transfer capacitance
* Eﬁ*&'kwﬁﬁm B Vee=1200V , Vae=0 V T.=25°C Ices 1 mA
Collector-emitter cut-off current
B SRR Vee=0'V, V=20 V T,=25°C Toes 100 | nA
Gate-emitter leakage current
Ic=25A, V=600 V T,=25°C 72
‘% EiR [ I !
fj\j\'li fl—lt. Vee=£15 'V, R=40Q T=125°C tdon 60
urn-on defay fime (&) / (inductive load)  T,=150°C 58
) Ic=25A, Vce=600 V T,=25°C 57
EFH A . _ J
o Vee=%15 'V, Rg=40Q T.=125°C tr 62
Rise time b N .
(HE A2 / (inductive load) T\j=150°C 63
ns
Ic=25A, V=600 V Ty=25°C 283
N [ié ) \H‘ ‘E i
f ﬁi‘flfﬂd lel—Jt_ Vee=£15 'V, R=40Q T=125°C td off 324
urn-ott defay time (R GH) / (inductive load)  T,=150°C 335
) Ic=25A, Vce=600 V T,=25°C 171
I . _ J
Fall ¢ Vee=%15V, Rg=40Q T,=125°C te 238
atl time (B A %) / (inductive load) T\=150°C 250
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[c=25A, Vce=600 V
FRRSER R (R Var=t15 V, Ro=400 =3¢ 2.66
T 1 1 di/dt=370 A/ps (Tj =150°C) Ty=125°C Eon 3.5
rn-on ener. r = v =
urn-on energy loss per pulse =i . Ty=150°C 389
(B A1 %) / (inductive load) |
1c=25A, Ver=600 V "
YWFRERL R () Var=t15 V, Ri=400 =3¢ 137
Turn-off energy loss per pulse du/dt=4800V/ 1 s(Tvj=150°C) Ty=125°C Forr 187
e . T,=150°C 2.02
(B A% / (inductive load)
LR A VGe<15V, Vee=800V
. Isc 116 A
SC data Veema=Vces-Lsce-di/dt  tp<10us, T\=150°C
FEFFRARES T IR EE
Temperature under switching Tyjop -40 150 °C
conditions
AR, Hlzh-Frikss / Diode, Brake-Chopper
BRAHEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
J52 [ B A U T HEL
s _/g‘ HEBE T,=25°C Ve 1200 \
Repetitive peak reverse voltage
G BB | s A
Continuous DC forward current g
1 7] S AR LY
IJE—J R E 35@ fi tp=1ms TrrM 30 A
Repetitive peak forward current
Pt{E o
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,=25°C 2. 2.
ErE F , VGE i 05 70
F Avolt Ir=15A, Vee=0V T,=125°C Vr 1.67 \Y%
orward voltage Ii=15A, Vae=0V T,=150°C 1.60
I=15A T.=25°C 4
o) Pk S VAR R ’ !
ELT SR t ~dip/dt=360A/ps(T\=150°C) T\=125°C Trm 10 A
eak reverse recovery curren V=600V, Vor=-15V Ty=150°C 13
I=15A, T.=25°C 0.26
WA 1 " '
R dch -dip/dt=360A/us(T.=150°C) T.=125°C Qr 1.02 nC
ecovered charge Vr=600V, Vgr=-15V Ty=150°C 1.31
. I=13A, T,=25°C 0.05
APk SZARKE CRERK M
}}{iﬁ KSR : ke -dir/dt=360A/ps(T.=150°C) T,=125°C Erec 0.25 mJ
everse recovered energy V=600V, Vor=-15V T,=150°C 035
TEIF AR 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

Edited by Semi-Future Technologies, Edition 1.9
Publication: 2023-4-10



SEMI-FUTURE

SP50RI2H6

100

80

60

1. (A)
I. (A)

40

20

Ve (V)

B 1 R g R (Vae=15V)
Figure 1. Typical output characteristics (Vce=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=15Q, Rgoff=15Q, VCE=600V
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Figure 2. Typical output characteristics (T,=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=50A, VCE=600V
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Figure 7. Switching losses of Diode
Rgon=15Q, VCE=600V
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Figure 9. Capacitance characteristic
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Figure 11.Forward characteristic of Diode
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Figure 8. Switching losses of Diode
IF=50A, VCE=600V
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Figure10. Typical output characteristics (Vge=15V)
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Figure 12.Forward characteristic of Diode
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Figure 13.NTC-Themistor-temperature characteristic
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488 / Circuit diagram
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