SEMI-FUTURE

SP75R12B6

PIM IGBT Module
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Vces =1200V, Icnom =75A/Icrm=150A
IGBT, #7338 /IGBT, Inverter
B RBEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
- oy e
R ﬁgﬂiﬁ B Tv=25°C Vces 1200 \Y%
Collector-Emitter voltage
LRI L Te=100°C, Tyj max=175°C 1C nom 75 A
Continuous DC collector current
£E %3 w5
SRR SR A =1 ms Tcrm 150 A
Repetitive peak collector current
RMThZ il
AETF Tc = 25°C, Tojmax = 175°C Pu 380 W
Total power dissipation
SR i
M KW‘&EEF Ver 0 v
Gate emitter voltage
¥FE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, [c=75A Tv=25°C 1.72 2.10
RS AR AT R ’
é%f*& k]fﬁ)} A %f I Vae=15V, Ic=75A Tv=125°C VCEsat 2.04
ollector-Emutter saturation voltage V=15V, Ic=75A Ty=150°C 212 \V4
AR - S5 A0 IR L FEL Ic=2.4mA, VGe= Vce T\=25°C Veew | 5.10 | 560 | 6.20
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Gate-Emitter threshold voltage
i £ VGe=-15V...+15V Qa 0.58 uC
Gate charge
PRl R P ) Raint 6.24 Q
Internal gate resistor
A s
Eﬁu}\ Eg‘ﬁ . Cies 5.24
Input capacitance f=IMHz, Vcg=25 V, Vae=0 V. Ty=25°C nF
— = , Vce=25 'V, Vge= vi=
IR I i e :
. Cres 0.24
Reverse transfer capacitance
e AT
SR RO R AL L Ver=1200V , Vae=0 V T,=25°C Ices 10 | mA
Collector-emitter cut-off current
WW-Z{%_JW{E B Vee=0V, V=20 V Ty=25°C IGes 100 nA
Gate-emitter leakage current
Ic=75A, Vce=600 V Ty=25°C 85
‘% iR [ I
fu‘}i f”t. Vae=+15 V, Rg=1Q T\=125°C tdon 95
urn-on defay time (FUEF1 %) / (inductive load)  T\=150°C 96
‘ Ic=75A, Vce=600 V Tv=25°C 31
LT - _ ’
Rise t Vee=£15V, R=1Q Ty=125°C tr 34
1se ime (FE /& A128) / (inductive load) Tv=150°C 37
ns
Ic=75A, Vce=600 V Ty=25°C 256
> [ié £ S ‘E
f ﬁi‘flfﬂd lel—Jt_ V=15V, R=1Q Ty=125°C td off 309
urn-ott delay time (FUEF1 %) / (inductive load)  T\=150°C 323
) Ic=75A, Vce=600 V Tv=25°C 186
FEER _ _ ’
Fall 6 Vee=£15V, R=1Q Ty=125°C tr 178
allime (FE /& A128) / (inductive load) Tv=150°C 167
1c=75A, Vce=600 V Tu05°C 434
TFERFERER (R Vae=t15V, R=1Q Y :
. . o Ty=125°C Eon 7.86
Turn-on energy loss per pulse di/dt =1682 A/ps (Tvj = 150°C) Tom150°C 2.90
(FE & H128) / (inductive load) v ' I
1c=75A, Vce=600 V Tu05°C s 58 m
KIBTAERE R (RERK D Vae=£15 V, R=1Q v ‘
. o Ty=125°C Eofr 6.87
Turn-off energy loss per pulse dv/dt=4147V/us (Tvj =150°C) Tom150°C 706
(FE K H128) / (inductive load) v '
LR A VGe<15V, Vee=800V
. Isc 398 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<I0us, Tv=150°C
Sh-Ah SR
AL B_ o 4~ IGBT / per IGBT Rinic 039 | K/W
Thermal resistance, junction to case
FEFF IR T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
ke, AR / Diode, Inverter
BAPiEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
A5 I 5
E‘ﬁ?g HERE T\j=25°C Viewm 1200 \%
Repetitive peak reverse voltage
HESEIE ) EL I Ir 60 A
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SEMI-FUTURE SP75RI12B6
Continuous DC forward current
IE IIJ yray
Fﬂiﬁ.g HE IR tp=1ms Irrm 120 A
Repetitive peak forward current
%t
& t,=10ms, sin180° , T=125°C I’t 960 A%s
’t-value
R#4EE / Characteristic Values
. Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=60A, V=0V Tv=25°C 2.12 2.50
1E [t ’
F FﬂEE(}; | IF=60A, V=0V Ty=125°C VE 1.72 A%
orward voltage I7=60A, V=0V Ty=150°C 1.64
. IF=60A Tv=25°C 64
S e P 2 e A HL i o
Pk TR t -dip/dt=1704A/us(T\=150°C)  T=125°C Iru 98 A
eak reverse recovery curren VR=600V, V=15V T=150°C 107
IF=60A, Tv=25°C 4.74
e=tirs " !
R dch -dir/dt=1704A/us(Ty=150°C) Ty=125°C Qr 10.79 uC
ecovered charge VE=600V, Vge=-15V T\=150°C 12.65
R IRSTARE (k) =604, T=3C 175
-dir/dt=1704A/us(Ty=150°C) Tv=125°C Erec 3.87 mJ
Reverse recovered energy Vr=600V, Vge=-15V Tv=150°C 4.86
gh-Ahredk il s :
-G B_ o AW/ per diode Rnc 062 | K/W
Thermal resistance, junction to case
IR TiRE
Temperature under switching Tvjop -40 150 °C
conditions
AR, BV /Diode, Rectifier
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEWEEHE
B . .E # T,j=25°C Viru 1800 v
Repetitive peak reverse voltage
S HR
RFIA Ef.ﬂa H T\i=25°C, Irrn=10pA Visu 2000 \%
Non-Repetitive peak reverse voltage
> INIACIR SN
. Irav) 70 A
Maximum Average Forward Current
IE N=RY Nray .
PR t,=10ms, sin180° , T\=25°C Trsm 840 A
Surge forward current
It
& t,=10ms, sin180° , Ty=25°C It 3528 A%
I’t-value
¥F1E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. ‘ Typ. ‘ Max.
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SEMI-FUTURE SP75R12B6
2.12 2.50
IEFHE
IRyeR IF=60A, T\j=25°C VE 1.72 A%
Forward voltage
1.64
S 1A B
o Vr=VRrrm Tyj=25°C Ir 10 | pA
Reverse current
FEFF ARG T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
IGBT , #l%)-#71i 28 /IGBT, Brake-Chopper
BRBUE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
FELAR- RS 1 FL IS
SRE R ﬂ; Tvi=25°C VcEs 1200 v
Collector-Emitter voltage
BB AR AR LR HLY
*% BLELL R Tc=100°C, Tvjmax=175°C Ic nom 50 A
Continuous DC collector curren
& ;
RIRRE LR =1 ms Ieru 100 A
Repetitive peak collector current
RIh A
AR . Tc=25°C, Tvjmax = 175°C Prot 270 W
Total power dissipation
a0 &
AR 7;1.51“1‘& CENES Ves 0 v
Gate emitter voltage
4%54E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. . Vae=15V, Ic=50A Ty=25°C 2.02 2.40
RS R A R ’
%f*& 7;25#*& B s 1 Vae=15V, Ic=50A Ty=125°C | Vs 2.52
ollector-Emutter saturation voltage Vae=15V, Ic=50A Ty=150°C 268 v
- R [t
% Esﬂ:&l A s Ic=1.6mA, Voe= Vce Tv=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
et i VGE=-15V...+15V Qc 0.23 e
Gate charge
P . Raint 2.61 Q
Internal gate resistor
. P
s , Cies 3.64
Input capacitance f=IMHz, Vee=25 V, Vae=0 V. Ty=25°C nF
— = z, Vce=25 'V, Vge= Vi=
ST A B FL A ' c 0.13
Reverse transfer capacitance © '
e T
PR kﬁfj‘&ﬁz B Vee=1200V , Voe=0 V Ty=25°C Tces 1 mA
Collector-emitter cut-off current
4 B R E
% E;ﬁmﬁ B Vee=0 V, Vge= 20 V Ty=25°C TaEs 100 | nA
Gate-emitter leakage current
1c=50A, Vce=600 V Tv=25°C 119
i i 3R ) A
f@b‘d ?me Vae=+15 V, Re=40Q T\=125°C tdon 12 ns
urm-on defay ime (HUE S ) / (inductive load)  Ty=150°C 11
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SEMI-FUTURE SP75RI12B6
‘ Ic=50A, Vce=600 V Ty=25°C 38
EFH A . _ J
o Vee=£15 V, R=40Q Ty=125°C tr 47
Rise time L S .
(FRIE A1 #) / (inductive load) T\j=150°C 49
1c=50A, Vce=600 V Ty=25°C 319
J * i£ RS ‘E
fLﬁLflfi lent' Vae=%15V, R=40Q Ty=125°C td off 358
ur-ott delay tme (& 514) / (inductive load)  Ty=150°C 368
‘ Ic=50A, Vce=600 V Ty=25°C 176
TR 1 , _ J
Fall 6 VGe=%15V, R=40Q Tvw=125°C te 257
atl time (FE /&A1 %K) / (inductive load) Ty=150°C 237
1c=50A, Vce=600 V TumasoC 4,00
JrmARFERE R Rk Vae=+15 V, Re=40Q v '
. . o Ty=125°C Eon 7.00
Turn-on energy loss per pulse di/dt=779A/ps (Tvj = 150°C) To=150°C 7.89
(FLE 3R / (inductive load) k ' ;
1c=50A, Vce=600 V A i "
RERFERER Rk Vae=£15 V, R=40Q v '
. o Tvw=125°C Eofr 4.26
Turn-off energy loss per pulse dv/dt=5151V/us (Tvj = 150°C) Toe150°C 4.68
(FE %K) / (inductive load) v ’
Lt A VGe<15V, Vee=800V
. Isc 155 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<10us, Tv=150°C
gh-Hh e A
G B_ o 4~ IGBT / per IGBT Runic 054 | KW
Thermal resistance, junction to case
IR TiRE
Temperature under switching Tvjop -40 150 °C
conditions
AR, #HIE)-8TEE / Diode, Brake-Chopper
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I i
E‘ﬁ%ﬁ B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
TSI 7] LI HL IR
. Ir 30 A
Continuous DC forward current
T il 8 AT
il . ./E HE R t,=1ms TrRv 60 A
Repetitive peak forward current
%t
& t,=10ms, sin180° , Tv=125°C It 90 A2
’t-value
¥1E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=30A, Vae=0V Tv=25°C 2.10 2.40
[+
ll;Eﬁ EE(}; ! IF=30A, Vee=0V Tvi=125°C Vr 1.71 \'%
orward voltage 17=30A, Voe=0V Ty=150°C 1.62
. [F=30A Ty=25°C 28
PR ’
??{WE R t -dir/dt=712A/us(Ty=150°C)  Ty=125°C Trmt 35 A
eak reverse recovery curren V600V, Vor—-15V Tu=150°C 36
PR L [r=30A, T\j=25°C Q: 1.68 uC
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SEMI-FUTURE SP75R12B6
Recovered charge -dir/dt=712A/us(Tv=150°C) Ty=125°C 4.85
Vr=600V, Vge=-15V Ty=150°C 5.79
N [F=30A, Tv=25°C 0.47
SR FE (REkM
R L : -dip/dt=712A/ps(T.=150°C) Ty=125°C Erec 1.45 mJ
everse recovered energy VE=600V, Vge=-15V T\=150°C 1.75
gh-Ah i it .
-G B. o AW / per diode Rinic 1.35 | K'W
Thermal resistance, junction to case
FEFF AR T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
IR R / NTC-Thermistor
4%54E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
»—hﬁrJ—»
e EEBH,{E Te=25°C, +5% Ros 5.0 KQ
Rated resistances
B-
E 2% Bas/s0 3375 K
B-value
IR / Module
Parameter Conditions Symbol Value Unit
28 20 L R
EL B RMS, £=50Hz, t=Imin VisoL 2500 v
Isolation test voltage
A
Waﬂk@% . ALO;3
Internal isolation
> vH EE
ff i 52 Tste -40 125 | °C
Storage temperature
H- P ;{ S
Bk sl . M 3.0 60 | Nm
Mounting torque for modul mounting
ﬁ% w 300 g
Weight
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vcg=20V)

20

Edited by Semi-Future Technologies, Edition 1.7

Eon, Tv j=125C
—— Eon, Tvj=150C

ffffff Eoff, Tvj=125C
---- Boff, Tvj=150C

20 40 60 80 100
I (A)

K 5. JFRHAE WA g
Figure 5. Switching losses of IGBT
VGE=+ 15V, RGon=1Q, RGoff=1Q, VCE=600V
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Figure 7. Switching losses of Diode
RGon=10Q, VCE=600V
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Figure 8. Switching losses of Diode
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B2 E / Circuit diagram
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