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PIM IGBT Module
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S E
Vces =1200V, Icnom =10A / Icrm=20A
IGBT sy /[ IGBT, Inverter
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
£ AR R R E
R ﬁgﬂﬂ K Tv=25°C VcEs 1200 v
Collector-Emitter voltage
HEAEAE AR LR R
SR BB TR Te=100°C, Tyj max=175°C 1€ nom 10 A
Continuous DC collector current
} & Ik ;
%mﬁéﬁ HEE TR tp=1 ms Icrm 20 A
Repetitive peak collector current
BT ERAR
e Te = 25°C, Tyjman = 175°C Pt 105 w
Total power dissipation
SR i
M 75\%‘&%7 Ve 0 v
Gate emitter voltage
HFME{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vee=15V, Ic=10A Tvw=25°C 1.71 2.10
RS R LA R ’
ZE“;EW k}fﬂﬁ A tEEJ; . Voe=15V, Ic=10A Tj=125°C | Vs 1.97
ollector-Emitter saturation voltage V=15V, Ic=10A T\=150°C 2.05 A%
- RS s
L Zisﬂﬂl NI Ic=0.30mA, Vge= VcE Tv=25°C VGE(th) 5.0 5.6 6.2
Gate-Emitter threshold voltage
Pl L . Raint None Q
Internal gate resistor
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Wi fis VGe=-15V...+15V Qa 0.10 uC
Gate charge
A~ s
LPNCERa . Cles 0.88
Input capacitance f=IMHz, Veg=25 V, Vae=0 V. T,j=25°C nF
— = z, Vce=25 V, Vge= vi=
SR f i 2 ’
. Cres 0.04
Reverse transfer capacitance
e T
SR B B TR Vee=1200V , Vae=0V T=25°C Tess 1| mA
Collector-emitter cut-off current
RS R A
g% EW&{E " Vee=0V, V=20 V Ty=25°C Ices 100 | nA
Gate-emitter leakage current
) Ic=10A, Vce=600 V Ty=25°C 48
i iEiR NN
fﬁili jljt, Vee=£15 V, R6=40Q Ty=125°C tdon 45
urn-on delay fime (FE /&A1 %K) / (inductive load) Ty=150°C 44
) Ic=10A, Vce=600 V Ty=25°C 34
Lt _ _ J
Rise 6 Vee=£15 V, R6=40Q Ty=125°C tr 36
1se fime (RS E) / (inductive load)  Ty=150°C 37
Ic=10A, Vce=600 V Ty=25°C 240
S W A AR I '
fLﬁLffd Tllj ] Vae=£15 V, Rg=40Q Ty=125°C td off 283 s
urn-off delay time (HUR$1ER) / (inductive load)  Ty=150°C 294
) Ic=10A, Vce=600 V Ty=25°C 175
TR A . _ T
Fall time Vae=£15 V, Rg=40Q Tv=125°C te 202
(FIE %) / (inductive load) Ty=150°C 276
. Ic=10A, Vce=600 V Ty=25°C 0.87
WEIRFERE R (kD
fj‘?’” e I*H’K{EP | Voe=t15 V, R6=4002 T,=125°C Eon 1.27
urn-on energy loss per pulse (Eﬁiéiﬁiéi) / (inductive load) T\=150°C 1.40 ;
m
. Ic=10A, Vce=600 V Ty=25°C 0.67
W R A ( ) j
f d b”fﬁbi ltﬂ’wp 1 Vae=+15 V, Ra=40Q Ty=125°C |  Eor 0.85
urn-ott energy 108S per puise (B4 %) / (inductive load) Ty=150°C 0.89
L it A VGe<15V, Vee=800V . s A
SC data Veema=Vers-Lece-di/dt  te<10us, Tyi=150°C 5
e N
SR BE‘ o £ IGBT / per IGBT Runc 125 | 140 | K/'W
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
— ) .
—ikE, A2 / Diode, Inverter
B ABUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
Eig=] £ T
E‘ﬁiﬁ‘g HEBE T\j=25°C Viewm 1200 \%
Repetitive peak reverse voltage
BRI 7] B HLIR I 10 A
F
Continuous DC forward current
A& 2& y
mg‘g HE R ty=1ms TrrM 20 A
Repetitive peak forward current
2t
fft tp=10ms, sin180° , Ty=125°C It 24 A%
’t-value
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HEAE{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=10A, V=0V Tv=25°C 1.47 2.0
1E A ’
F rnj EE(}; ) IF=10A, V=0V Ty=125°C VF 1.48 \Y%
orward voltage Ir=10A, Voe=0V Ty=150°C 1.69
. Ir=10A Tv=25°C 15
S IA P W A LR o
peak TR t -die/dt=298A/us(Ty=150°C)  Ty=125°C Trm 16 A
eak reverse recovery curren V=600V, Var=-15V Ty=150°C 18
Ir=10A, Tvi=25°C 1.5
WA i N :
R dch -dir/dt=298 A/us(T+=150°C) Ty=125°C Qr 2.6 uC
eeovered charge VR=600V, Vae=-15V Ty=150°C 3.1
. IF=10A, Tv=25°C 0.50
SIAREAHE CREk D )
R g d -dir/dt=298 A/us(T+j=150°C) Tv=125°C Erec 0.88 mJ
everse recovered energy V=600V, V15V T=150°C 1.03
ghi-Ah e R . .
HOM B_ o > Diode / per diode Rinic 1.75 1.90 | K/'W
Thermal resistance, junction to case
TEIF AR TR
Temperature under switching Tvjop -40 150 °C
conditions
—_ikE, B /Diode, Rectifier
BAHE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEFWEE B E
B . .E # T,j=25°C Virm 1600 \
Repetitive peak reverse voltage
o A VA
s T\=25°C Vs 1800 v
Non-Repetitive peak reverse voltage
- NI ESEEN
] Irav) 16 A
Maximum Average Forward Current
IE N=RY Nray
PR I t,=10ms, sin180° , T\j=25°C Trsm 190 A
Surge forward current
%t
& t,=10ms, sin180° , Ty=125°C I’t 360 Als
’t-value
RFME{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E A
L [r=16A, Tj=25°C Vr 0.95 \%
Forward voltage
! Vr=V
RISk AR T,=25°C I 5 BA
Reverse current
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FEFFRARES T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
IGBT , ﬁ@ -5 %% /1GBT, Brake-Chopper
BRHE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
P AR RS P I
* e . Tvi=25°C VcEs 1200 \%
Collector-Emitter voltage
RS WA ELIA HL A
SRoR A R Te=100°C, Tjmax=175°C 1 nom 10 A
Continuous DC collector current
I ;
& EB*,&,EE HEE TR tr=1 ms Tcrm 20 A
Repetitive peak collector current
RIh A
AR . Tc=25°C, Tvjmax = 175°C Prot 105 W
Total power dissipation
N30 &
HiHA 7;1.51“1‘& CENES Ves 0 v
Gate emitter voltage
HE4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, [c=10A Tv=25°C 1.68 2.10
RS R A R ’
%;ﬁm 7;2;1*& B s | Vae=15V, Ic=10A Ty=125°C | Veea 1.88
ollector-Emiutter saturation voltage Vae=15V, Ic=10A Ty=150°C 1.92 v
AR - 2 S A3 BB P
) 1c=0.30mA, Vee= VcE Tv=25°C VGE(th) 5.65
Gate-Emitter threshold voltage
%—H‘
B VGe=-15V...+15V Qa 0.11 uC
Gate charge
oAl B L . Raint None Q
Internal gate resistor
iﬁﬁ)\%ﬁ . Cies 0.86
Input capacitance f=IMHz, Vee=25 V, Vae=0 V. Ty=25°C nF
— = , Vce=25'V, Vge= Vvi=
RIS A '
. Cres 0.02
Reverse transfer capacitance
% m&'%ﬂﬁm B Vce=1200V , Ve= 0V T\j=25°C Tces 1 mA
Collector-emitter cut-off current
ﬂﬂm-ksﬁ&ﬁ i Vee=0V, Vge=20 V Tyj=25°C Ioes 100 nA
Gate-emitter leakage current
Ic=10A, Vce=600 V Tv=25°C 49
i i 3R ) A
fﬁit _ljl—Jt Vee=%15 \]5 Rg=40Q ij:125°C td on 47
tiri-on gefay time (FLF1 ) / (inductive load)  Ty=150°C 43
) Ic=10A, Vce=600 V Ty=25°C 38
TR 1] _ - '
o Vee=%15 V, R=40Q Tvw=125°C tr 39 ns
Rise time p . . .
(HE41%) / (inductive load) Ty=150°C 40
B Ic=10A, Vce=600 V Tv=25°C 239
e W E 3R s [ !
TUT ijf‘d jlﬂ ) Vae=+15 V, Re=40Q Ty=125°C |  taofr 283
uri-ott delay time (FLF1E) / (inductive load)  Ty=150°C 295
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) Ic=10A, Vce=600 V Ty=25°C 162
T R 1] - - !
Fall 6 Vee=t15V, Rc=40Q Tv=125°C te 259
atl time (HE A1 %) / (inductive load) Tv=150°C 241
. Ic=10A, Vce=600 V Ty=25°C 0.62
ERFERE R (R
f BEhER | ik | Vae=£15 V, Re=40Q T,=125°C Eon 0.81
urn-on energy 10ss per pulse (Eﬁlﬁzﬁiﬂz) / (inductive load) ij:1500C 0.87 |
m
. Ic=10A, Vce=600 V Ty=25°C 0.68
N * s:: PXNU=N ( N ) )
fﬁfmj@ﬁﬁ% 1!:}]7]({[13 | Vee=t15V, Rc=40Q Tv=125°C Eofr 0.88
U0t SNCTEY 1088 per puise (FU ) / (inductive load)  Ty=150°C 0.93
Shi-Ah e R
AT B, o %/~ IGBT/ per IGBT Rinic 125 | 140 | K'W
Thermal resistance, junction to case
TETF AR TR
Temperature under switching Tvjop -40 150 °C
conditions
AR, i3 / Diode, Brake-Chopper
BAHE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I s
&Fﬂﬁﬁ FEE Tvji=25°C VRrM 1200 \%
Repetitive peak reverse voltage
HEZEIE [A) B AL IR | g N
F
Continuous DC forward current
IE lll ray
PRSI tp=1ms Trrm 16 A
Repetitive peak forward current
Pt 2
Vr=0V, t,=10ms, Tj=125°C It 24 A2t
’t-value
RFEMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vee=0V Ty=25°C 1.88 2.3
1 e ’
F il EE‘(}; ) Ir=8A, Vee=0V Ty=125°C VF 1.96 v
orward voltage 1r=8A, V=0V T\=150°C 1.90
. IF=8A Tv=25°C 6
S e P S e A v i o
peak TR t -dip/dt=203A/us(Ty=150°C)  T\=125°C Trv 7 A
eak reverse recovery curren V=600V, Vai-15V Ty=150°C 3
N I=8A, T\j=25°C 0.8
WL Hh i N J
R d ch -dir/dt=203 A/us(Tv=150°C) Ty=125°C Qr 1.2 uC
ceovered charge Vr=600V, Vge=-15V T\=150°C 13
[F=8A, Tv=25°C 0.27
SIAREAFE (k) .
o 8 : -diF/dt=203A/us(T\=150°C)  Ty=125°C Erec 0.49 mJ
everse recovered energy V=600V, V15V T=150°C 0.53
4hi-Ah SR . .
e B. o 41 Diode / per diode Rinic 1.75 1.90 | K/'W
Thermal resistance, junction to case
AR A T L
FEIF ARG IR EE o Tyj op -40 150 | °C
Temperature under switching
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conditions

FIEE RBEAEEFE / NTC-Thermistor

HEAE{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
HIURE FPH
e Te=25°C, +5% Ros 5.0 kO
Rated resistances
B-
E 1% Bosiso 3380 K
B-value
IR / Module
Parameter Conditions Symbol Value Unit
s R B R
BABLIE RMS, f=50Hz, t=Imin VisoL 2500 v
Isolation test voltage
R Aa L
Wﬁﬁ/ﬁ% . ALO;3
Internal isolation
> N=NEsg
iR Tae -40 125 | °c
Storage temperature
B 20 0
fi J%géﬁ’]?ﬂ%ﬁ . M 3.0 60 | Nm
Mounting torque for modul mounting
ﬁfg w 23 g
Weight
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vcg=20V)
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Figure 5. Switching losses of IGBT
VGE=+ 15V, RGon=400, RGoff=400, VCE=600V
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K 2. SR AR (TW=150C)
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=10A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=400, VCE=600V IF=10A, VCE=600V
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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B2 E / Circuit diagram
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