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PIM IGBT Module
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Vces =1200V, Icnom =10A / Icrm=20A
IGBT sy /[ IGBT, Inverter
B ABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
£ B &
R km& B T\j=25°C VcEs 1200 \%
Collector-Emitter voltage
Ji *%EE*& /)ﬁEE/)ﬁ TC=1000C, ij max=175°C Ic nom 10 A
Continuous DC collector current
; % Ik B
%%*?.EE HEE TR tp=1 ms Icrm 20 A
Repetitive peak collector current
‘%\I % E:
ERHE Te = 25°C, Tjmax = 175°C P 105 w
Total power dissipation
SR i
M KST*&EEF Ve 0 v
Gate emitter voltage
HHE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . Vee=15V, Ic=10A Tv=25°C 1.71 2.10
SRS A R ’
;%i”& ﬁjﬂ&m e 1 Vae=15V, Ie=10A Ty=125°C | Vees 1.97
ollector-Emuitter saturation voltage Vae=15V, Ic=10A Ty=150°C 205 v
- RS R A
B Zisﬂﬂnﬁ%r 1c=0.30mA, VGe= Vce Tvw=25°C VGE(th) 5.0 5.6 6.2
Gate-Emitter threshold voltage
& H
B . Raint None Q
Internal gate resistor
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Wi fis VGe=-15V...+15V Qa 0.10 uC
Gate charge
A s
fﬁ”]\ tﬁgﬁ ) Cies 0.88
TP Sapactance f=IMHz, V=25V, Vae=0 V. Ty=25°C nF
IS e A i P 4
. Cres 0.04
Reverse transfer capacitance
e T
R Zi%ﬂ%ﬁz B Vce=1200V, Vge=0V Tvj=25°C Ices 1 mA
Collector-emitter cut-off current
W&'jﬁﬁﬁ{ﬁ B Ver=0 V, Vae=20 V T\j=25°C IGEs 100 | nA
Gate-emitter leakage current
) Ic=10A, Vce=600 V Tv=25°C 48
i iEiR NN
fﬁLf—d jljt. Vee=%15V, Rg=40Q Tv=125°C tdon 45
urh-on defay ime (& G) / (inductive load)  Ty=150°C 44
e Ic=10A, Vce=600 V Tv=25°C 34
Rise t Vae=%15V, R=40Q Ty=125°C tr 36
1€ Hme (FE /& A128) / (inductive load) Ty=150°C 37
Ic=10A, Vce=600 V Tyj=25°C 240
e W JE 3R B}
fLﬁLfi Tlljt. Vee=£15 V, Rc=40Q Ty=125°C td off 283 ns
urn-oft delay tme (&) / (inductive load)  Ty=150°C 294
F Rt Ic=10A, Vce=600 V Tv=25°C 175
Fall £ Vae=%15V, R=40Q Tv=125°C tr 202
all time (FE /& A128) / (inductive load) Ty=150°C 276
. Ic=10A, Vce=600 V Tyj=25°C 0.87
B ( N
fjj’” FERESE ltﬂ’mp | Var=+15 V, Re=40Q T\=125°C Eon 127
urn-on energy loss per pulse (Eﬁiéiﬁiéi) / (inductive load) T\=150°C 1.40 ;
m
. Ic=10A, V=600 V Tv=25°C 0.67
S *, ::: PNN=R ( N ) )
f[_ﬂmjéﬁbi 1.EH7]<{EP | VGe=%15V, R=40Q Ty=125°C Eofr 0.85
UrM-OLL eNCIEY 1088 per puise (HEE A1 2R) / (inductive load) T\j=150°C 0.89
LR A VGe<15V, Vee=800V . 5 A
sc
SC data VcEmax=VcEs-Lsce-di/dt  tp<I0us, Tv=150°C
e N
H-Sh BE‘ o 4/ IGBT / per IGBT Ruic 125 | 140 | KW
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
— M .
—ikE, 2R / Diode, Inverter
B ABUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
Eig=] £ S
}iﬁ?g HEBE T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
BRI 7] B HL IR | 10 A
F
Continuous DC forward current
IE I 53 N
g EE HEB tp=1ms Irrm 20 A
Repetitive peak forward current
I’t
& tp=10ms, sin180° , Ty=125°C It 24 A%
’t-value
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HEME{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=10A, V=0V Tv=25°C 1.47 2.0
= s ’
F il EE(}; | Ir=10A, V=0V Ty=125°C Vr 1.48 \Y%
orward voltage 1r=10A, Ve=0V Ty=150°C 1.69
Ir=10A, Tv=25°C 15
1A W A LR .
peak TR t -die/dt=298A/us(Ty=150°C)  Ty=125°C Trm 16 A
eak reverse recovery curren V=600V, Var—-15V T=150°C 18
Ir=10A, Tv=25°C 1.5
P i " J
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
SR EAHE CREk D )
R g d -dir/dt=298 A/us(T+j=150°C) Tv=125°C Erec 0.88 mJ
everse recovered energy V600V, Var—-15V Ty=150°C 103
gh-Ah i . .
-G B_ o > Diode / per diode Rinic 1.75 1.90 | K/'W
Thermal resistance, junction to case
FEIF AR TR
Temperature under switching Tvjop -40 150 °C
conditions
AR, BRI /Diode, Rectifier
B ABUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEFWEE B E
B . .E # T,j=25°C Viru 1600 v
Repetitive peak reverse voltage
S HLR
BRAA = AR T,j=25°C VisM 1800 \
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 Irsm 190 A
Surge forward current
%t
& t,=10ms, sin180° , Ty=125°C I’t 360 Als
’t-value
R#EMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1= s
L [r=16A, T=25°C VF 0.95 v
Forward voltage
! V=V
RISk R Ty=25°C Ir 5 BA
Reverse current
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FETFRARZE TR

Temperature under switching Tvjop -40 150 °C
conditions
IGBT , ﬁ@ -5 %% /1GBT, Brake-Chopper
BRAE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
FEL AR RS P L
* e . Tvi=25°C Vces 1200 vV
Collector-Emitter voltage
EEE B E R AR
% et Tc=100°C, Tyj max=175°C IC nom 10 A
Continuous DC collector current
I ;
% EB*.&?E HEE TR tr=1 ms Icrm 20 A
Repetitive peak collector current
RIh A
ERHE Te = 25°C, Tojmax = 175°C P 105 W
Total power dissipation
S &
M4 EST*& W E Ver 90 v
Gate emitter voltage
HE4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vee=15V, Ic=10A Tv=25°C 1.68 2.10
S A R B TS ’
%f*& 7;251*& Ll | Vae=15V, Ic=10A Ty=125°C | Vces 1.88
ollector-Emiutter saturation voltage Vae=15V, Ic=10A Ty=150°C 1.92 v
AR - A S A3 BB P
) 1c=0.30mA, Vee= VcE Tv=25°C VGE(th) 5.65
Gate-Emitter threshold voltage
e i Vog=-15V.. +15V Qo 0.1 uC
Gate charge
% H
P R . Raint None Q
Internal gate resistor
iﬁﬁ)\ EE“G. . 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
Az el [ LR
R ﬂﬁ&ﬁ B Ver=1200V , Vae= 0 V Ty=25°C Ices 1 mA
Collector-emitter cut-off current
ﬂ]ﬂ*&-k%ﬁ&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 (HUE A7) / (inductive load)  Ty=150°C 43
) Ic=10A, Vce=600 V Ty=25°C 38
b - - '
T Vee=%15V, Rc=40Q Tvw=125°C tr 39 ns
Rise time p . . .
(HE41%) / (inductive load) T\j=150°C 40
B Ic=10A, Vce=600 V Tv=25°C 239
o bt 48 3R B A !
fUT ijf‘d T'j ; Vor=£15 V, Re=40Q Ty=125°C | taor 283
uri-ott delay time (HUE A7) / (inductive load)  Ty=150°C 295
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) Ic=10A, Vce=600 V Ty=25°C 162
T R ] N - !
Fall 6 Vee=%15V, Rc=40Q Ty=125°C tr 259
atl time (FU 1) / (inductive load)  T\=150°C 241
. Ic=10A, Vce=600 V Ty=25°C 0.62
AR Gk
fu’” P | R | Vee=£15 V, RG=40Q2 T\=125°C Eon 0.81
urn-on energy 10ss per pulse (Eﬁﬁgﬁ?—fﬁ) / (inductive load) ijzlsooc 0.87 |
m
. Ic=10A, Vce=600 V Ty=25°C 0.68
N * s:: PXU=N ( N ) )
fLﬁ B fﬁh% llﬁ’mj | Vee=t15 V, Re=40Q T,=125°C Eorr 0.88
U0t NCTEY 1088 per puise (FU ) / (inductive load)  To=150°C 0.93
gh-Ah eI H
B-oh B, o /> IGBT/ per IGBT Runic 125 | 140 | K/W
Thermal resistance, junction to case
EITIRES T iRE
Temperature under switching Tvjop -40 150 °C
conditions
AR, i3 / Diode, Brake-Chopper
B AHEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
I It
&W?E B T\j=25°C Virm 1200 \%
Repetitive peak reverse voltage
HEZEIE [A) B AL IR | g N
F
Continuous DC forward current
IE lll ray
FEJEE I tp=1ms Irrm 16 A
Repetitive peak forward current
Pt {8 2
Vr=0V, t,=10ms, Tvj=125°C It 24 A2t
’t-value
RHEMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vee=0V Tv=25°C 1.88 2.3
1 e ’
F ﬁEE‘(}; | Ir=8A, VGe=0V Ty=125°C Vr 1.96 A%
orward voltage I7=8A, VE=0V Ty=150°C 1.90
IF=8A, Tv=25°C 6
S e P S e A Ha i .
peak M t -dip/dt=203A/us(Ty=150°C)  T\=125°C Tru 7 A
eak reverse recovery curren V=600V, Vai-15V Ty=150°C 3
N Ir=8A, T\=25°C 0.8
1AL LA . J
R dch -dir/dt=203 A/pus(Tv=150°C) Ty=125°C Qr 1.2 uC
ecovered charge Vr=600V, Vae=-15V T\=150°C 13
[F=8A, Tv=25°C 0.27
SIAREAFE (kD .
" 8 : -diF/dt=203A/us(T\=150°C)  Ty=125°C Erec 0.49 mJ
everse recovered energy V600V, Vor—-15V Tu=150°C 0.53
gh-Ah et . .
e B. o 41 Diode / per diode Rinic 1.75 1.90 | K/'W
Thermal resistance, junction to case
' ) ‘%ﬁ‘ =]
FETTIORES TR E o Tuer 40 150 oc
Temperature under switching
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conditions

PP / NTC-Thermistor

HEME{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
HE LA
e b ,{ Tc=25°C, +5% Ros 5.0 kQ
Rated resistances
B-
fa +1% Bas/s0 3380 K
B-value
IR / Module
Parameter Conditions Symbol Value Unit
“Ha Ze A R
AL RMS, £=50Hz, t=1min VisoL 2500 \%
Isolation test voltage
S 4
Wﬁﬁ/@% . ALO;3
Internal isolation
> N=NEsg
ff i Tete -40 125 | °C
Storage temperature
He P ;I S
*iﬁ%g%ﬁ’]?ﬂ%ﬁ . M 30 60 | Nm
Mounting torque for modul mounting
i 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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5. JFRAURE 1WALE:
Figure 5. Switching losses of IGBT
VGE== 15V, RGon=400, RGoff=40Q, VCE=600V
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Figure 2. Typical output characteristics (T,=150C)
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6. JFRAUE WALH:
Figure 6. Switching losses of IGBT
VGE==+ 15V, IC=10A, VCE=600V
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Figure 7. Switching losses of Diode
RGon=40Q, VCE=600V
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Figure 9. Capacitance characteristic
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Figure 8. Switching losses of Diode
IF=10A, VCE=600V
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Figure 10. NTC-Themistor-temperature characteristic
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