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PIM IGBT Module
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Vces =1200V, I nom =40A / Icrm =80A
IGBT, #7383 /IGBT, Inverter
B RBEM / Maximum Ratings
Parameter Conditions Symbol Value Unit
£ B &
R 7;:%#4.&& B T\j=25°C VEs 1200 \Y%
Collector-Emitter voltage
LRSS T HLI
s Tc=100°C, Tyj max=175°C 1C nom 40 A
Continuous DC collector current
4= %3 w5
ﬁ%&.ég HERT tp=1 ms Icrm 80 A
Repetitive peak collector current
MIhRIG
ERHE Te = 25°C, Tjmax = 175°C P 250 W
Total power dissipation
ﬂﬁ*&-?i%ﬁ&ﬁﬁﬁ Ver 20 v
Gate emitter voltage
¥FE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . ) Vae=15V, [c=40A Tv=25°C 1.71 2.0
SRS BN ’
;%i”& ﬁjﬂ& R | Vae=15V, [c=40A Ty=125°C | Vs 2.02
ollector-Emitter saturation voltage Vae=15V, Ic=40A Ty=150°C 2.09 v
R AR R
% E%ﬂ‘)}l AEBE Ic=1.5mA, Vce= Vce Tvw=25°C VGE(th) 5.0 5.6 6.2
Gate-Emitter threshold voltage
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PRl P ) Raint None Q
Internal gate resistor
7N s
AR Cies 271
Input capacitance f=IMHz, V=25 V, Vae=0 V. T\j=25°C nF
— = z, Vce=25 'V, Vge= vi=
SR IAAE LA ' c 013
Reverse transfer capacitance © '
e T
R Zi%ﬂ%ﬁz B Vce=1200V , V=0V Tvj=25°C Ices 1 mA
Collector-emitter cut-off current
RS R R
L E%‘H‘&/ﬁ . Vee=0V, Vee=20 V Tv=25°C IGes 100 nA
Gate-emitter leakage current
‘ Ic=40A, Vce=600 V Ty=25°C 72
i iEiR NN
fﬁili —ljnt' Vee=%15V, Rg=30Q Tv=125°C tdon 68
tri-on gefay time (HUEH3) / (inductive load)  Ty=150°C 61
) Ic=40A, Vce=600 V Ty=25°C 58
Lt _ _ J
Rise t Vee=t15V, Rc=30Q Ty=125°C tr 60
1s¢ ime (HUK ) / (inductive load)  Ty=150°C 67
ns
Ic=40A, Vce=600 V Tv=25°C 356
0 T ZE IR Bt | !
fLﬁLfi Tllj ) Vee=%15V, Rc=30Q Tv=125°C td off 397
urn-oft delay time (FUE S ) / (inductive load)  Ty=150°C 404
) Ic=40A, Vce=600 V Ty=25°C 196
TR TA] _ _ '
Fall 6 Vee=t15V, Rc=30Q Ty=125°C tr 245
all time (W20 / (inductive load)  Ty=150°C 252
. Ic=40A, Vce=600 V Ty=25°C 4.33
R AL (R
fj‘?’” e | Bl | Vee=15 V, Re=30Q T,=125°C Eon 5.97
urn-on energy 1oss per pulse (%@ﬁ%‘z) / (inductiVe load) ij:1500C 6.27 |
m
. Ic=40A, Vce=600 V Ty=25°C 2.65
N [ié Ei PNE=N ( N ) ]
f i fﬁ"”i I!H’W | Vae=£15 V, Ra=30Q T,=125°C Eofr 3.67
UrM-OLL eNCIEY 1088 per puise (HUE ) / (inductive load)  Ty=150°C 371
L it A VGe<15V, Vee=800V
. Isc 208 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<8us, Tv=150°C
Sh-Ah SR
L B_ o 4~ IGBT / per IGBT Rinic 0.60 | K/W
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
K, ¥R /Diode, Inverter
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
A5 I 5
E‘ﬁiﬁ? HERE T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
HEEE TF [H) B HLR
. Ir 30 A
Continuous DC forward current
E 7] 5 VA H
4l . E HE R tp=1ms IrrM 60 A
Repetitive peak forward current
Pt {8 . o
t,=10ms, sin180° , T;=125°C It 365 A%
’t-value
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4&4E{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=30A, V=0V Tj=25°C 2.03 2.55
1E i ’
. il EE(}; 1t IF=30A, V=0V Tv=125°C VE 1.67 A%
onwvar@ vottage 1r=30A, VGe=0V T\=150°C 1.59
. [F=30A, Tv=25°C 18
ST R A3 VEE AR FRLIA
peak HIEERTR t ~dir/dt=480A/us(T\=150°C)  Ty=125°C Iru 29 A
eak reverse recovery curren VR=600V, V=15V T\y=150°C 31
. [F=30A, Tj=25°C 2.25
PR LA . '
R dch -dir/dt=480A/pus(Ty=150°C) Tv=125°C Qr 5.43 pnC
eeovered chatge V=600V, Vae=-15V T.=150°C 6.34
R IHRTHHE CHiki) =304, Ty=25°C 068
-dip/dt=480A/ps(T.j=150°C) Ty=125°C Erec 1.69 mJ
Reverse recovered energy Vr=600V, Vor=-15V Ty=150°C 2.00
gh-Ah e AR
A-GbT B, o 4§/~ Diode / per diode Rinc 095 | K/W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
iR, BYiy /Diode, Rectifier
B RBEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
] [t
S ig A Tv=25°C, Irrm=0.05mA VRrM 1600 \'%
Repetitive peak reverse voltage
Nig=1t5 i
REAR E HEBE Tyj=25°C, Irrm=0.05mA Vrsm 1800 v
Non-Repetitive peak reverse voltage
1=} IE N7 i} N
BAREFT R Ts=80°C, T\j=25°C Trav) 35 A
Maximum Average Forward Current
IE VLY v
PRI H L t,=10ms, sin180° , T\=25°C Irsm 420 A
Surge forward current
%t
& t,=10ms, sin180° , T=25°C It 880 A%
’t-value
¥F1EE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E i
e IF=5A, Tj=25°C Vr 0.9 1 \%
Forward voltage
Vray
B 1R R VrR=VRrrM Tyj=25°C Ir 50 pA
Reverse current
TSRS L
FEIF ARG IR EE o Tyj op -40 150 | °C
Temperature under switching
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conditions

IGBT, #i3h-$7i2%s /IGBT, Brake-Chopper

BABEE / Maximum Ratings

Parameter Conditions Symbol Value Unit
SR B A
SRE Zi%ﬂ‘)} e Tvi=25°C Vces 1200 vV
Collector-Emitter voltage
EEE B E R AR
% L TC=1000C, TV_] max=175°C Ic nom 25 A
Continuous DC collector current
mk Vray
St AL R s . “ R
Repetitive peak collector current
RTINS
ERHE Te = 25°C, Tjmax = 175°C P 125 W
Total power dissipation
S &
M4 ESTW W E Ver 90 v
Gate emitter voltage
¥F1E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
B F - A S B A P Vae=15V, [c=25A T\j=25°C 2.16 2.5
Collector-Emitter saturation Vee=15V, [c=25A Tv=125°C VEsat 2.69
voltage VGe=15V, Ic=25A T\=150°C 2.82 \Y4
e S P
s K%ﬂ‘ A Ic=1mA, Vge= VcE Tv=25°C VGE(th) 5.2 5.75 6.4
Gate-Emitter threshold voltage
P Rl L . Raint None Q
Internal gate resistor
. P
wABE Cies 1.46
Input capacitance f=1 MHz, Vee=25 V, Var=0 V. Ty=25°C nF
— = z, Vce= , VGE= vi=
S 1A B FL A '
. Cres 0.06
Reverse transfer capacitance
R - S A A L FLY)
R 7;2%]%&%!2 & Vce=1200V, V=0V Tj=25°C Ices 1 mA
Collector-emitter cut-off current
R SR
% 7;25?1%2 R Vee=0 V, Vge= 20 V Ty=25°C Ioes 100 | nA
Gate-emitter leakage current
[c=25A, Vce=600 V Tvj=25°C 106
i ZE IR I (A !
fu‘ y ?H{ Vae=+£15 V, Re=75Q Ty=125°C | taon 95
urm-on defay ime (FUEAR) / (inductive load) T\=150°C 93
) Ic=25A, Vce=600 V Tv=25°C 54
Lt - _ ’
Rise ti Vee=£15V, Ra=75Q Tv=125°C tr 54
1se time (AL #) / (inductive load) T\=150°C 53 ns
[c=25A, Vce=600 V Tvj=25°C 285
O W SiE 3R s (1 j
f ﬁiﬁcd j;ljt, Vee=%15V, R=75Q Tv=125°C td off 325
Hm-ott defay time (FUEAR) / (inductive load) T\i=150°C 328
T &I [c=25A, Vce=600 V Ty=25°C ¢ 214
Fall time Vee=£15 V, Re=75Q Ty=125°C ' 281
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(HE A1 %) / (inductive load) Ty=150°C 272
\ N [c=25A, Vce=600 V Ty=25°C 2.26
EEERE R (KD
f BRAER | Sk | Vae=t15 V, Re=75Q T\=125°C Eon 3.02
urn-on energy 1oss per pulse (inductive load) T\=150°C 3.37 |
m
. Ic=25A, Vce=600 V Tv=25°C 1.56
YU RE R B Rkl
f da fﬁbi I‘H’W | Vae=£15 V, Ra=75Q T,=125°C Eoft 2.02
Urh-Ott encrgy 108 per puise (HE A1 %) / (inductive load) Tv=150°C 2.19
b _hh A
o %NMBE o # IGBT / per IGBT Ruc 120 | K/W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
_ 3)-313 / Diode, Brake-Chopper
BABUE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I i
&Fﬂifg‘ HE R Ty=25°C VRrM 1200 A%
Repetitive peak reverse voltage
RS IE ) B HLR | g A
F
Continuous DC forward current
23 N
IEFIE S WL fp=Ims Trrm 16 A
Repetitive peak forward current
Pt{i
Vr=0V, t,=10ms, Tvj=125°C It 32 A2s
’t-value
RFE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vee=0V Ty=25°C 1.98 2.6
= i ’
F rﬁ“EE(}; | Ir=8A, VGg=0V Ty=125°C VE 1.68 \Y%
orward voltage I7=8A, VE=0V Ty=150°C 1.61
Ir=8A, Tv=25°C 7
S 1) P S W A R :
bk TR t -diF/dt=322A/us(Ty=150°C)  Ty=125°C T 9 A
eak reverse recovery curren V=600V, V15V T=150°C 10
e Ir=8A, Tvi=25°C 0.67
e L . J
R dch -dir/dt=322A/ps(Ty=150°C) Ty=125°C Qr 1.42 uC
ecovered charge Vr=600V, Vae=-15V T\=150°C 1.73
[F=8A, Tv=25°C 0.20
SIA R EHE Rk .
R 8 : -dir/dt=322A/ps(Ty=150°C) T\=125°C Eree 0.44 mJ
everse recovered energy V600V, Vor—-15V Tu=150°C 0.57
4hi-Ah SR . .
e B. o 41 Diode / per diode Rinic 230 | K/'W
Thermal resistance, junction to case
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FETT RS TR
Temperature under switching
conditions

ij op

-40

150

°C

BB RZBEAEEFH / NTC-Thermistor

4&4E{E / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min.

Typ. Max.

WUE HLRHAE

Rated resistances

Te=25°C, £5%

Ro2s

5.0

B-H

B-value

+1%

Bassso

3380

]‘%ﬁ / Module

Parameter

Conditions

Symbol

Value

Unit

ke SRR

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

2500

N A%

Internal isolation

AlO3

fit A

Storage temperature

Tstg

125

°C

L A

Mounting torque for modul mounting

3.0

6.0

Hig
Weight

170
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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=300, RGoff=300, 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=40A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=30Q, VCE=600V IF=30A, 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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