SEMI-FUTURE SP75R12B6

PIM IGBT Module
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Vces =1200V, Icnom =75A/ Icrm=150A

IGBT, #7358 / IGBT, Inverter

BRAHEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
S &
R 7;2%]?& B T,=25°C Vees 1200 v
Collector-Emitter voltage
e Te=100°C, Tyj ma=175°C 1 nom 75 A
Continuous DC collector current
& y
%Eﬁﬁii’ﬁ EAE IR =1 ms - 150 A
Repetitive peak collector current
S %
HiFA% EQTWEEF Vex 90 v
Gate emitter voltage
Yp4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=75A T,=25°C 1.72 2.10
- B R A ’
;%i”& ﬁjﬁ& AR | Var=15V, I=75A T=125°C | Ve 2.04
ollector-Emutter saturation voltage Vor=15V, Ic=75A T,=150°C 212 v
- RS [t
B R Ziﬂf*&l AR Ic=2.4mA, Vge= Vce T\=25°C VGE(th) 5.10 5.60 6.20
Gate-Emitter threshold voltage
ﬂ}}Eﬁﬁﬁ Gate cha_rge VGe=-15V...+15V Qc 0.58 uC
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SEMI-FUTURE SP75RI12B6
PRl P ) Raint 6.24 Q
Internal gate resistor
s N
WABRA _ Cies 5.24
Input capacitance f=IMHz, Ver=25 V, Vai=0 V T,=25°C nF
— = z, VcE= , VGE= vi—
ST i LA '
. Cres 0.24
Reverse transfer capacitance
o TEE
b Z{%ﬂ%% B Vce=1200V , Vge= 0V T\=25°C Ices 1.0 mA
Collector-emitter cut-off current
R
Bk Ziﬁj*& e Vcee=0V, Vge=20V T=25°C Ies 100 nA
Gate-emitter leakage current
Ic=75A, V=600 V T,=25°C 85
‘% EiR iD ‘E !
fu“i f”t_ Vee=£15 V, R=1Q) Ty=125C |  tyon 95
ufm-on delay ime (A / (inductive load)  T,=150°C 96
‘ Ic=75A, Vce=600 V T,=25°C 31
DL
iﬂj” Vae=t15 V, Re=1Q T.=125°C t 34
18¢ tme (FUE ) / (inductive load)  Ty=150°C 37
ns
I=75A, V=600 V T.=25°C 256
> [ié iE7 NiD ‘E !
?_é ﬁi‘flfﬂd lel—Jt_ Vee=£15 V, R=1Q T\j=125°C td oft 309
urn-ott delay time (A / (inductive load)  T,=150°C 323
‘ Ic=75A, Vce=600 V T,=25°C 186
DL
:fi_ﬂj Vee=£15V, R=1Q Ty=125°C tr 178
att time (FUE ) / (inductive load)  Ty=150°C 167
1c=75A, V=600 V
R A S P S EIN T=25°C 4.34
TFHERFERE R Rk Vae=£15 V, R=1Q
. . o T,=125°C Eon 7.86
Turn-on energy loss per pulse di/dt =1600 A/ps (Tvj = 150°C) T.=150°C 8.90
(HLRA1#R) / (inductive load) v ‘
Ic=75A, Vce=600 V mJ
N . Vee=t15V, R=1Q T=25°C 5.58
WTEFERE R CRERK _
f ﬁﬁgﬁﬁhi itﬂﬂ({qﬂ) | dv/dt = 4100V/us (Tvj = T,=125°C Eoir 6.87
urn-off energy loss per pulse 150°C) Ty=150°C 706
(FE A1 %) / (inductive load)
LR A V6e<15V, Vee=800V
. Isc 398 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T,=150°C
EIF RS TiRE
Temperature under switching Tyjop -40 150 °C
conditions
—ARE, WA / Diode, Inverter
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
Ui e
5 EE HE R T.=25°C VrrM 1200 \Y%
Repetitive peak reverse voltage
HESEIE [A) B AL IR
. Ir 60 A
Continuous DC forward current
IE lh ray
“ﬁ? FHE TR t,=1ms T 120 A
Repetitive peak forward current
Pt 18 ) .
t,=10ms, sin180° , T=125°C It 960 Als
’t-value
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SEMI-FUTURE

SP75R12B6

4%4F{E / Characteristic Values

Val i
Parameter Conditions Symbol aue Unit
Min. Typ. Max.
R Ir=60A, V=0V T,=25°C 2.12 2.50
v d‘ . I[7=60A, V=0V Ty=125°C Vi 1.72 \%
orward vottage =60A, V=0V T=150°C 1.64
Ir=60A T,=25°C 64
IR S VEE AR FRLI o '
peak reifrecoéz curent -dig/dt=1700A/ps(Ty=150°C)  Ty=125°C T 98 A
vy Vr=600V, Vge=-15V T\=150°C 107
e W Ir=60A, T,j=25°C 4.74
) ]
R dch -dir/dt=1700A/us(T.=150°C) T,=125°C Qr 10.79 puC
ecovered charge
red charg V=600V, Vge=-15V T,=150°C 12.65
SR IR e b 17=604, Ty=25°C 1.75
R q -dip/dt=1700A/ps(T=150°C) T.=125°C Erec 3.87 mJ
everse recovered energy Ve=600V, Vge=-15V T=150°C 4.86
FEIFFRARE TR
Temperature under switching Tyjop -40 150 °C
conditions
R, B /Diode, Rectifier
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
S5 i) B A W {1 LS
A _ _E # T,=25°C Vim 1800 v
Repetitive peak reverse voltage
< 23 [+
W@? HEBE T,=25°C, Irrn=10pA Vs 2000 %
Non-Repetitive peak reverse voltage
HRORIE A~ 2 B | 20 A
Maximum Average Forward Current o
LF NM=RY v
Suzgﬁf;ﬁa EE{dﬁc rrent t,=10ms, sinl80° , T,=25°C Irsm 840 A
Trwar u
PPt 15 . . R
Pevalue t,=10ms, sinl180° , T,=25°C It 3528 Als
RFIE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E ) L
F dvolt Ir=70A, T.j=25°C Vr 1.10 1.20 \Y
orward voltage
fim ray
i Ve=Vi Ty=25°C I 10 A
Reverse current ! H
FEFFRARES T IR EE
Temperature under switching Tjop -40 150 °C

conditions
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SEMI-FUTURE

SP75R12B6

IGBT , #izh-$7 28 /IGBT, Brake-Chopper

BRAH A / Maximum Ratings

Parameter Conditions Symbol Value Unit
R &
SRE Zi%ﬁ& B T.,=25°C Vces 1200 \%
Collector-Emitter voltage
pUE S NEM/ TR
* % BRI Tc=100°C, Tyjmn=175°C I¢ nom 50 A
Continuous DC collector curren
I ;
%EEFI‘.&.EE AR =1 ms - 100 A
Repetitive peak collector current
RIh A
ARG Te = 25°C, Tojmax = 175°C P 270 w
Total power dissipation
S i
AR 7i§ﬂ‘& CENES Ves 0 v
Gate emitter voltage
$p4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=50A T,=25°C 2.27 2.60
4 AR ML FEL R ’
;%i”& ﬁjﬂ& R | Voe=15V, 1c=50A T=125°C | Ve 2.78
ollector-Emutter saturation voltage Vae=15V, Ic=50A T,=150°C 291 v
- RS [t
B R Ziﬂf*&l AR Ic=1.6mA, Vge= Vce T\=25°C VGE(th) 5.20 5.90 6.40
Gate-Emitter threshold voltage
£ VaE=-15V.. +15V Qo 0.26 uc
Gate charge
P B ) Raint 2.66 Q
Internal gate resistor
A P
TP R _ Cies 3.03
Input capacitance f=IMHz, Ver=25 V, Ve=0 V. T=25°C nF
— = z, Vce=25 V, Vge= i
T TS J c 0.13
Reverse transfer capacitance © '
T TEE
R Z{%—H‘&E&Z B Vce=1200V , V=0V T=25°C Ices 1 mA
Collector-emitter cut-off current
R B
iR ﬁsﬁ&ﬁ B V=0V, Vae= 20 V T\j=25°C Toes 100 | nA
Gate-emitter leakage current
Ic=50A, Vce=600 V T,=25°C 127
i AL IR I A !
fu‘li 1mf Vor=£15 V, Rg=40Q T,=125°C tgon 110
urn-on detay fime (HUR ) / (inductive load)  Ty=150°C 108
‘ Ic=50A, V=600 V T,=25°C 55
S _ _ J
Rise Vae=%15 V, Rg=40Q T,=125°C tr 67
18¢ time (FE B 117 / (inductive load) Ty=150°C 68
ns
Ic=50A, Vce=600 V T,=25°C 347
> H" iL R ‘E )
f ﬁLfi Tlljt_ Vee=%15V, Rc=40Q T=125°C td off 383
urn-oft delay time (R ) / (inductive load)  Ty=150°C 391
‘ Ic=50A, V=600 V T,=25°C 94
FHER - _ J
i Vee=%15'V, Rg=40Q T=125°C t 125
Fall time . N .
(FEJEA1%8) / (inductive load) T.=150°C 134
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SEMI-FUTURE

SP75R12B6

1c=50A, V=600 V
e TR W= =N B ij=250C 7.09
JFIESBERE R (REKMD Voe=115 V, Rg=40Q o 12s5C . 0.49
Turn-on energy loss per pulse di/dt =570A/ps (Tvj = 150°C) TVJ__I 50°C " 16 22
(HLEA3R) / (inductive load) v ’ |
1c=50A, V=600 V o
S O A L A=Y ij=250C 2.58
KWL R Rk Vae=+15 V, Rg=40Q o 12s5C - 135
Turn-off energy loss per pulse dv/dt =5200V/ps (Tvj = 150°C) TVJ__I 50°C o 3.61
(B %K) / (inductive load) v ‘
Lt A Vae<15V, Vee=800V . 19 A
SC data Veema=Vees-Lce-di/dt  t<10us, Ty=150°C 5
EIFIRFS TiRE
Temperature under switching Tyjop -40 150 °C
conditions
Rk, Hlah-$ries / Diode, Brake-Chopper
BAFEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
I ;
&Fﬂﬁg IR Ty=25°C VRrM 1200 A%
Repetitive peak reverse voltage
HESEIE 7] B HL IR | 30 A
Continuous DC forward current f
il ray
EWEE T t,=1ms Irrm 60 A
Repetitive peak forward current
I’t
Izt-iﬁalue t,=10ms, sin180° , T,=125°C It 90 A2
$p4E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
i i Ir=30A, Voe=0V T.=25°C 1.94 2.40
Forward ) . I:=30A, V=0V Ty=125°C \ 1.60 \Y%
orward voltage 1=30A, V=0V Ty=150°C 1.53
. Ir=30A T.=25°C 18
S e 2 VAR FR A o
, 1 HIEERTR t ~dip/dt=600A/ps(T,=150°C) T,=125°C T 26 A
eak reverse recovery curren V600V, Var—-15V Ty=150°C 23
e Ir=30A, T,=25°C 2.44
R dch -dip/dt=600A/ps(T,=150°C) T,=125°C Q: 5.65 uC
ecovered cllarge V=600V, Ve=-15V T,=150°C 7.17
N [=30A, T\=25°C 0.77
SRS HFE (R .
r RSS2 : {EF dir/dt=600A/us(Ty=150°C)  Ty=125°C Erec 1.85 mJ
everse recovered energy Vr=600V, Vgr=-15V T,=150°C 243
TEF RS TR
Temperature under switching Tyjop -40 150 °C
conditions

IR E R FH / NTC-Thermistor
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SEMI-FUTURE

SP75R12B6

4%4F{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
»—‘»ﬁ ~z
AE EEIKH{E T=25°C, +5% Ros 5.0 KQ
Rated resistances
B-
fi +2% Bas/so 3375 K
B-value
IR / Module
Parameter Conditions Symbol Value Unit
#As I LR
EEN VR RMS, f=50Hz, t=1min VisoL 2500 %
Isolation test voltage
3 ot 2
AHEE ALOS
Internal isolation
i DIENEES
T A7 Tug -40 125 | °C
Storage temperature
He P ;{ S
*%ﬂ%g%ﬁ’ﬁﬂ%ﬁ . M 1.0 60 | Nm
Mounting torque for modul mounting
E? w 300 g
Weight

Edited by Semi-Future Technologies, Edition 1.8



SEMI-FUTURE

SP75R12B6
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)

20 Eon, Tvj=125C
Eon, Tv j=150°C
------- Eoff, Tvj=125C
-—== Eoff, Tvj=150"C
15
E 0
m

0 20 40 60 80 100 120
Ie (8)

K 5. JFRBIAE AR ER
Figure 5. Switching losses of IGBT
VGE== 15V, Rgon=1Q, Rgoff=1Q, 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=75A, VCE=600V



SEMI-FUTURE SP75R12B6
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Figure 9. Capacitance characteristic Figure 10. Typical output characteristics (Vge=15V)
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Figure 11.Forward characteristic of Diode Figure 12.Forward characteristic of Diode
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SEMI-FUTURE SP75R12B6
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Figure 13.NTC-Themistor-temperature characteristic
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#:48 & / Circuit diagram
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