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PIM IGBT Module
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Vees =1200V,  Icnom =15A/ Icrm =30A
IGBT, ¥73F3% /IGBT, Inverter
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
S &
LR EETT&EEF T,=25°C Vs 1200 \Y
Collector-Emitter voltage
VAT BTG
= *%EE*& OILEEOIL TCZIOOOC, ij max=175°C Ic nom 15 A
Continuous DC collector current
Ik 75
%Eﬁ*}}ﬁg A FLIR =1 ms Tegat 30 A
Repetitive peak collector current
JSREIE S|
jjz?lj‘%% .. . TC = ZSOC, TV_] max — 175°C Prot 130 w
Total power dissipation
KRB &
Ak 7;2%]‘*& LT Ves 20 v
Gate emitter voltage
HR#{E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N N Vee=15V, Ic=15A Ty=25°C 1.98 2.40
- TTEE
;%f*& Zi}fﬂt}}/@$ EEr ; Vee=15V, Ic=15A T=125°C VCEsat 2.38
ollector-Emutter saturation voltage V=15V, Ic=15A Ty=150°C 250 v
Btk ﬁg‘ﬂﬁl AR Ic=0.48mA, Vge= Vce T,=25°C VGE(th) 5.20 5.80 6.40
Gate-Emitter threshold voltage
P B . Raint None Q
Internal gate resistor
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PN - o8
Input capacitance f=IMHz, V=25V, Var=0 V. T,j=25°C | F
- = Z, VCE= 5 VGE= Vi n
S A
Cres 0.04
Reverse transfer capacitance
] IR ; 925
Sttt kgﬁﬁﬁi it Ver=1200V , Vge=0 V T\i=25°C Tces 1 mA
Collector-emitter cut-off current
B AR R B
iﬂt& ﬁsimf fm ¢ Vep=0'V, V=20 V Ty=25°C laes 100 ) nA
ate-emitter leakage curren
Ic=15A, Vce=600 V T,=25°C 44
8 ZE IR B [ !
fﬁi‘ d jljt, Vee=£15 V, Rc=40Q Tv=125°C tdon 45
urn-on defay time (HUEH3) / (inductive load)  T,=150°C 53
A Ic=15A, V=600 V T,=25°C 40
R Vee=+15 V, Rg=40Q T=125°C t 44
Ise time (HUEH130) / (inductive load)  Ty=150°C 53
Ic=15A, V=600 V T\j=25°C 130
T 4R B [ !
fLﬁLffd leIj . Vee=£15 'V, R=40Q T.,=125°C td off 180 ns
urn-oft defay time (B 1% / (inductive load) T.=150°C 185
FEA Ic=15A, V=600 V T,=25°C 261
. Hi. Vee=£15 V, Re=40Q T,=125°C te 342
ailtime (HUEA) / (inductive load)  Ty=150°C 362
. Ic=15A, Vce=600 V T,=25°C 0.66
> = PN= =" N ] vj .
f@hﬁﬁh% fﬁﬂﬂ({qﬂ) | Vee=£15 'V, R=40Q T.=125°C Eon 1.20
urn-on €nergy 10ss per pulse (%E‘%ﬁﬁ) / (inductive load) ijzlsooc 1.58 ]
m
Ic=15A, V=600 V T,=25°C 1.00
S * =1 PN=N S ]
fLﬁ *ﬂfﬁ“i E‘E’MJ) | Var=£15 V, Re=40Q T,=125°C Eotr 1.39
Hrm-ott energy 10Ss per puise (HUEAR) / (inductive load)  Ty=150°C 1.47
LR A Vae<15V, Vee=800V . " A
SC data Verma=Vers-Loce-di/dt  tp<10us, T=150°C %
gi-Hh eI
b E. o 44~ IGBT / per IGBT Rinic 105 | 1.15 | K/'W
Thermal resistance, junction to case
ETTIORES T iRE
Temperature under switching T op -40 150 °C
conditions
—_ A A .
—AREF, #AFE / Diode, Inverter
BAHE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
HTUE i
- . E AR Ty=25°C VRrrM 1200 A%
Repetitive peak reverse voltage
TELLIE W) B FR | 15 A
Continuous DC forward current ’
s I 25
IF] EE A FLIR fy=1ms Terad 30 A
Repetitive peak forward current
Pt {8 , .
t,=10ms, sinl180° , T.=125°C I’t 24 A

I’t-value

4E4E{E / Characteristic Values
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Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
L [=15A, Vge=0V T,=25°C 3.08 3.60
. d‘ " I.=15A, V=0V Ty=125°C Ve 2.14 \%
orward vottage I=15A, V=0V Ty=150°C 1.96
. Ir=15A T.=25°C 11
)Pk 5 Vil ’
i; rr};i;{i ii‘; current -dir/dt=381A/ps(T.=150°C) T=125°C Trm 15 A
vy Vr=600V, Vgg=-15V T\j=150°C 16
e i Ir=15A, Ty=25°C 0.39
) 3]
R dch -dir/dt=381A/us(T=150°C) Ty=125°C Qr 1.32 puC
ecovered charge Vr=600V, Vgr=-15V T,=150°C 1.44
N Ir=15A, T.=25°C 0.08
A KE B CRERK D
fvm ij‘% g *j“r fn](fj -dir/dt=381A/ps(T=150°C) T,=125°C Erec 0.30 mJ
everse fecovered enetgy Vr=600V, Vge=-15V T,=150°C 0.31
4hi-AhSE R . .
AL |§. o £F4~ Diode / per diode Rinyc 1.75 1.90 | K/'W
Thermal resistance, junction to case
FETF AR TR EE
Temperature under switching Tyjop -40 150 °C
conditions
—IRE, Biis /Diode, Rectifier
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
AL
SR E R R T,=25°C Ve 1600 \%
Repetitive peak reverse voltage
\E 23 I+
RIAA BRI R T,=25°C Vism 1800 \
Non-Repetitive peak reverse voltage
BKIE AP 2 HLA | 16 A
F(AV
Maximum Average Forward Current )
V=B hr=y
frﬂj ‘%@ EEZ'L t t,=10ms, sin180° , Ty=25°C Trsm 190 A
urge forward curren
I’t
’ {El t,=10ms, sin180° , Ty=125°C 2t 360 A2
-value
¥FEE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
= s
P FﬂEE(}; It [=16A, T=25°C Vr 0.95 Vv
orward voltage
A B AL Vr=VRrrMm T.=25°C I 5 A
Vi R
Reverse current ! H
FETFRARE TR
Temperature under switching Tyjop -40 150 °C
conditions
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IGBT , #l|3)-572% /IGBT, Brake-Chopper

BAHiE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
- o e
LR 7;2%?4"& ML T,=25°C Vers 1200 \Y
Collector-Emitter voltage
U IER/ T ERT
IR FELA EL I Te=100°C, Ty max=175°C ¢ nom 15 A
Continuous DC collector current
I I Vi
% EEFF&E’E EAE LR te=1 ms Lo 30 A
Repetitive peak collector current
RN
B o Tc =25°C, Tyjmax = 175°C Piot 130 W
Total power dissipation
N i
AR EQT A HL Var +20 \
Gate emitter voltage
HF{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . Vae=15V, Ic=15A T.=25°C 1.97 | 2.40
- TTEE
;%:;H& k}fﬁ}}/@$ EE}#_ ) V=15V, Ic=15A T.=125°C VEsat 2.41
ollector-Emutter saturation voltage V=15V, Ic=15A Ty=150°C 251 v
- RS %
e ﬁgj'ﬂﬂ N 1c=0.48mA, Vge= Vce Ty=25°C VGE(th) 5.20 5.80 6.40
Gate-Emitter threshold voltage
e Vor=-15V.. +15V Qs 111 uC
Gate charge
P B P . Raint None Q
Internal gate resistor
7 P
LTPANGER ' Cies 0.92
Input capacitance f=1MHz, Ve=25 V, Vae=0 V. Ty=25°C F
- = Z, VCE= s VGE= Vi n
SR LA '
. Cres 0.04
Reverse transfer capacitance
] B b 1 L
SRt kﬁﬂ‘&é&z S Vee=1200V , Vge= 0 V T,j=25°C Tces 1 mA
Collector-emitter cut-off current
R ELR
RS Vee=0'V, Vor=20 V T,=25°C Taes 100 | nA
Gate-emitter leakage current
- Ic=15A, Vce=600 V Ty=25°C 42
T3 4R B 7] - _ '
T delay ti V=15V, Rg=40Q T.=125°C taon 45
urn-on defay time (HUE A ) / (inductive load)  Ty=150°C 46
] . Ic=15A, V=600 V T.=25°C 42
T A . _ ’
o Voe=115 V, Rg=40Q Ty=125°C te 46
Rise time 5 N .
(B A% / (inductive load) T\=150°C 47
ns
Ic=15A, Vce=600 V T=25°C 158
e T SR I !
fLﬁLffd leI—Jt, Vee=%15V, Rg=40Q T,=125°C td off 199
urn-ott defay time (HUR ) / (inductive load)  Ty=150°C 220
‘ Ic=15A, V=600 V T.=25°C 239
TR - _ J
Fall i Vee=%15 V, Rc=40Q Ty=125°C te 315
ait time (HUE ) / (inductive load)  Ty=150°C 329
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Ic=15A, V=600 V T,=25°C 0.88
.% .:: PNIR=R ( N ) ]
fuj” FEfe | Ak | Vae=+15 V, Rg=400Q T,=125°C Eon 136
urn-on energy 10Ss per pulse (%@ﬁﬁ) / (inductive 103.(1) ijzlsooc 4.52 |
m
. Ic=15A, Vce=600 V T,=25°C 1.01
Y * :1 NN (/—A N ) 4
i&ﬂmjﬁﬁm% IE}‘HJK/EP 1 Ver=+15 V, Rg=40Q T\=125°C Eorr 1.38
urn-ott energy foss per puise (HUE 51 / (inductive load)  Ty=150°C 147
LB A V<15V, Vee=800V : 53 A
SC data Verma=Vees-Lycedi/dt  te<10us, Ty=150°C ¥
gi-Hh eI
A B, o 44 IGBT / per IGBT Runic 105 | 1.15 | KIW
Thermal resistance, junction to case
TEFF IR IR
Temperature under switching Tvjop -40 150 °C
conditions
—RE, H1F-H¥Ess [ Diode, Brake-Chopper
B ABEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
I I+
&WEE AR Ty=25°C VRrM 1200 A\
Repetitive peak reverse voltage
HEZEIE A BRI
. Ir 15 A
Continuous DC forward current
IE i [IE:3 N
IF] ' .E A FRIA t,=1ms ., 30 A
Repetitive peak forward current
I’t
& Vr=0V, t,=10ms, T\;=125°C It 24 A2t
’t-value
HF{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=15A, Vge=0V T,=25°C 2.60 3.10
1E i ’
F WEE: 1 1F=15A, VGEZOV ij=125°C VF 2.24 Vv
orward voltage I=15A, Vge=0V T\=150°C 2.15
. Ir=15A T.=25°C 10
A Ik y ’
f‘r?( RS AT t die/dt=185A/us(T\=150°C)  Ty=125°C T 14 A
eak reverse recovery curren V=600V, Var—-15V Ty=150°C 15
[=15A, Ty=25°C 0.76
WS " :
R dch -dir/dt=185A/us(T=150°C) Ty=125°C Qr 1.74 pnC
ecovered charge V=600V, Vr=-15V T,=150°C 2.86
N Ir=15A T.=25°C 0.27
W HE (BRI ’
frﬂj kSR f ket -dip/dt=185A/us(Ty=150°C)  T,=125°C Eree 0.63 mJ
everse recovered energy Vi=600V, Vor=-15V Ty=150°C 1.14
4h-Ah e IR . .
AL |§' o 44> Diode / per diode Rinic 1.75 1.90 | K/'W
Thermal resistance, junction to case
FETFRARE TR
Temperature under switching Tvjop -40 150 °C
conditions
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N

A1 35 R BB P / NTC-Thermistor

H4E{H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.

BE m
A ZEEEAB {E TC:250C5 is% R25 5.0 kQ
Rated resistances
B-

fi +1% Basss0 3380 K
B-value

B3 / Module
Parameter Conditions Symbol Value Unit
AR R
Gadalalas RMS, £=50Hz, t=1min VisoL 2500 v
Isolation test voltage

2
B2 ALOS
Internal isolation
> N=NEsg
AR Tee -40 125 °C
Storage temperature
«H—i 722 3
Bk e . M 3.0 60 | Nm
Mounting torque for modul mounting
Ls \ 23 g

Weight
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
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5. JFRHAE WARER
Figure 5. Switching losses of IGBT
VGE== 15V, RGon=40Q, RGoff=40, 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=15A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=40(, VCE=600V IF=15A, VCE=600V
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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¥:48E / Circuit diagram

° p P1 o
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7 G1 o G3 o G5 o
L1 L2 L3 B u v W
2 GB o G2 o G4 o a6 o
° N
NB EU EV EW

3 R~F / Package outlines
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