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PIM IGBT Module

B AR
. I 1 1 o o o
. 1200V MR ET 2 L L [%
. RITIARAE tr ot ! ! - !
«  IERERH
RN : ]
. BHE - Qb
. AR i
I
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 Vers 1200 \%
Collector-Emitter voltage
s 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 752%]‘*& LT Ves 20 v
Gate emitter voltage
HR#{E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . Vae=15V, Ic=15A Ty=25°C 1.95 2.40
- TTEE
;%f*& Zi}fﬂt}}/@$ EEr ; Vee=15V, Ic=15A T=125°C VEsat 2.46
ollector-Emutter saturation voltage V=15V, Ic=15A Ty=150°C 254 v
Btk ﬁgﬂﬁl AR Ic=0.48mA, V= Vce T,=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
P A A PR . R Nore o
Internal gate resistor
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Hh o 6 Vee=-15V...+15V Qa 0.10 uC
Gate charge
™~ P
LTPANGER ' Cies 0.88
Input capacitance f=IMHz, Ves=25V, Var=0 V. T,=25°C F
- = Z, VCE=. > VGE= Vi n
I T e i L2 !
. Cl’CS 0.04
Reverse transfer capacitance
] IR 1 EL R
ettt kﬁﬂ‘&é&z it Vep=1200V , Vge=0 V T\i=25°C Tces 1 mA
Collector-emitter cut-off current
*HH&_Z{%T*&E i Vcee=0V, Vge=20V Ty=25°C IGEs 100 nA
Gate-emitter leakage current
Ic=15A, Vce=600 V T,=25°C 46
S8 4L IR [ !
fﬁu& 1mt' Vae=t15 V, Rg=40Q Ty=125°C taon )
urn-on defay time (HUEA3) / (inductive load)  T,=150°C 44
) Ic=15A, Vce=600 V T\j=25°C 38
Tt - - !
Rise fi Vee=£15 V, R=40Q T\=125°C tr 41
1€ time (518 / (inductive load)  T\=150°C 39
Ic=15A, Vce=600 V Tv=25°C 215
T 4R B [ !
flﬁiffd leIj " Vae=%15 V, Rg=40Q Tv=125°C td off 249 ns
Hrm-oll geldy time (HUE ) / (inductive load)  T,=150°C 259
‘ Ic=15A, Vce=600 V Tvj=25°C 196
TR 7] . _ ’
Fall 6 Vee=%15 'V, R=40Q T=125°C tr 221
ailtime (HE41%8) / (inductive load) T.=150°C 203
N Ic=15A, Vce=600 V T,=25°C 1.57
N :1 NN (/—A N ) 2
f@*’” AR | Bl | Vae=t15 V, Rg=40Q T=125°C Eon 2.12
urn-on €nergy 1oss per pulse (%E‘%ﬁﬁ) / (inductive load) ijzlsooc 225 ]
m
Ic=15A, V=600 V T,=25°C 0.89
N [ié u:: INR=N ( N ) ]
f & fﬁ“i l"ﬂ’w 1 Var=£15 V, Re=400 T,=125°C | Eor 1.07
Hrm-Ott energy 10Ss per puise (HUE A7) / (inductive load)  Ty=150°C 1.16
LR H Vae<15V, Vee=800V
. Isc 71 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<8us, T\=25°C
gi-Hh eI
b E. o 44~ IGBT / per IGBT Runic 1.05 | 1.15 | KW
Thermal resistance, junction to case
FETFRARE T IRE
Temperature under switching Tsjop -40 150 °C
conditions
—_ Par: A} .
—AREF, AR / Diode, Inverter
BAHBiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I I+
SR ELL Ty=25°C Vi 1200 v
Repetitive peak reverse voltage
TESEIE ] B AR
) Ir 15 A
Continuous DC forward current
s I =
IF] EE A FLIR fy=1ms Terat 30 A
Repetitive peak forward current
IGXE] , .
t,=10ms, sinl180° , T.=125°C It 136 A%
’t-value
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4&4E{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
L [=15A, Vce=0V T,=25°C 1.60 2.10
. d‘ " I.=15A, VGe=0V Ty=125°C Ve 1.75 \%
orward vottage =15A, V=0V Ty=150°C 1.78
. Ir=15A T\j=25°C 13
a) PR 5 Vil ’
i; r:;i:ii;’; current -dip/dt=251A/ps(Tyj=150°C) T,=125°C T 15 A
vy Vr=600V, Vgg=-15V T\j=150°C 17
e i Ir=15A, Ty=25°C 1.87
) 3]
R dch -dip/dt=251A/us(T=150°C) Ty=125°C Qr 3.33 puC
ecovered charge V=600V, Vr=-15V T,=150°C 3.82
N Ii=15A, T\j=25°C 0.70
AR (R
fvmrw% g t{r fn](fl -dip/dt=251A/ps(Tj=150°C) T,=125°C Erec 1.28 mJ
everse fecovered enetgy VR=600V, Vge=-15V T,=150°C 145
4i-Ah e R . .
AL |§. o £F4~ Diode / per diode Rinyc 1.75 1.90 | K/'W
Thermal resistance, junction to case
FETFRARE TR L
Temperature under switching Tvjop -40 150 °C
conditions
—RE, Biis /Diode, Rectifier
BRAEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
AL
SR E R IR T,=25°C Virm 1600 \%
Repetitive peak reverse voltage
\E 23 I+
RIAAE R EE R T,=25°C Visu 1800 v
Non-Repetitive peak reverse voltage
BKIE P2 LA | 16 A
F(AV,
Maximum Average Forward Current o
V=B hr=y
fﬁ‘%ﬁ EEZ'L t t,=10ms, sin180° , Ty=25°C Trsw 190 A
urge forward curren
I’t
e {El t,=10ms, sin180° , Ty=125°C It 381 A2
-value
HFEE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
= s
P FﬂEE(}; It [=16A, T=25°C Vr 0.95 \'
orward voltage
A B AL Vr=VrrMm T.=25°C I 5 A
Vi R
Reverse current ! H
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FEIF RS TR

Temperature under switching Tvjop -40 150 °C
conditions
IGBT , f#llz)-$7%# /IGBT, Brake-Chopper
B ABEM / Maximum Ratings
Parameter Conditions Symbol Value Unit
AR - R A A HL
K kﬁﬂf& T, =25°C Vs 1200 \%
Collector-Emitter voltage
Ve LB EL I L
IR FELA EL i Te=100°C, Ty ma=175°C ¢ nom 15 A
Continuous DC collector current
I I M
% EE*&E’E EAE FLIR te=1 ms Lo 30 A
Repetitive peak collector current
RN
B o Tc =25°C, Tyjmax = 175°C Pt 130 W
Total power dissipation
S &
ik k%ﬂ‘}i CiYES Ves 20 v
Gate emitter voltage
HF{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. . Vae=15V, Ic=15A T.=25°C 2.08 2.50
- TTEE
;%i!m k}fﬁﬁ/@$ Ear, 1 Vee=15V, Ic=15A T.=125°C Veesat 237
ollector-Emutter saturation voltage V=15V, Ic=15A Ty=150°C 245 v
- RS %
i Zigﬂ;&l UL [c=0.48mA, Vge= Ve T,=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
HiFb i Vor=-15V.. +15V Qo 0.1 uC
Gate charge
PN S A P BEL 4 R None o
Internal gate resistor
™~ 73
EPNGEE S . Cies 0.86
Input capacitance f=IMHz, Vei=25 V, V=0V T,=25°C nF
P = Z, VCE= » VGE= vi—
I '
. Cres 0.02
Reverse transfer capacitance
g 1 ELR
R R BRI R Ver=1200V , V=0V Ty=25°C Tes 1| mA
Collector-emitter cut-off current
*Hﬂ*&-jigﬁ *&{ﬁ EE(ﬁi VCE:() V, VGE: 20 V ij=25°C IGES 100 nA
Gate-emitter leakage current
Ic=15, Vce=600 V T=25°C 51
I FiE AR I [ !
fﬁg‘k& :”jt. Vor=£15 V, Re=40Q Ty=125°C |  taom 47
urn-on defay ime (HUR ) / (inductive load)  Ty=150°C 40
‘ Ic=15A, V=600 V T,=25°C
LTt o e o i a4 ns
R Vae=t15 V, Rg=40Q T,=125°C tr 48
Ise time (HUE13) / (inductive load)  Ty=150°C 56
KW L IR I} [A] Ic=15A, Vce=600 V T.=25°C . 216
Turn-off delay time Vae=£15 V, Re=40Q2 T=125°C dot 254
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(FE A1 %) / (inductive load) T,=150°C 262
KR ] Ic=15A, V=600 V T=25°C 194
Fall 6 Vee=%15V, Rc=40Q Ty=125°C te 213
atl time (HUE A ) / (inductive load)  Ty=150°C 219
Ic=15A, V=600 V T.=25°C 0.92
\% = PN=N S ]
fumﬁﬁhi f‘ﬂmj) | Vae=£15 V, Rg=40Q T,=125°C Eon 121
urn-on energy 10ss per pulse (HUB A ER) / (inductive load) T\=150°C 131 |
m
N Ic=15A, Vce=600 V T\=25°C 0.88
Y * =1 NN Vs N 4]
fLﬁ *’r‘fﬁ“% iﬁﬁﬂ({qﬂ) 1 Vae=t15 V, Rg=40Q T,=125°C Eorr 111
urn-oir energy 1oss per pulse (%@?ﬁdﬁ) / (inductive 103.(1) ijzlsooc 1.15
[ N
S BE o /> IGBT / per IGBT Rinic 105 | LIS | KW
Thermal resistance, junction to case
FETFRARE TR L
Temperature under switching Tvjop -40 150 °C
conditions
—tRE, Hzh-PrEds / Diode, Brake-Chopper
BAHE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
123 3
SR IRILIL Ty=25°C Vi 1200 v
Repetitive peak reverse voltage
HEZEIE [A) B IR I g A
Continuous DC forward current ’
iE I y
i EE AT t,=1ms TrrMm 16 A
Repetitive peak forward current
I’t
fit V=0V, t,=10ms, T\;=125°C 12t 25 A%t
’t-value
R#{E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vge=0V Tyj=25°C 1.88 2.4
= A ’
F FJ]EE(}; ! Ir=8A, Vge=0V T,=125°C VF 1.96 \Y%
orward voltage I=8A, V=0V Ty=150°C 1.90
. IF=8A, Ty=25°C 6
. 51 0 P
5 r?( KB {E t -dir/dt=203A/us(Ty=150°C)  Ty=125°C Trn 7 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 3
= Ty=25° ,
e IF'8A, j C 0.68
R dch -dir/dt=203A/us(T=150°C) T.,=125°C Qr 1.22 nC
ecovered charge V=600V, Vge=-15V Ty=150°C 1.32
) [r=8A, Ty=25°C 0.27
WEARFE (kD
frﬂ KRBt :;} ko -dir/dt=203 A/ps(T=150°C) T.=125°C Erec 0.49 mJ
everse recovered energy V=600V, Vor=-15V T\,=150°C 0.53
4h-Ah e R . .
AL B, o 4> Diode / per diode Rinic 1.75 1.90 | K/W
Thermal resistance, junction to case
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FEIF RS TR

Temperature under switching

conditions

ij op

-40

150

°C

15 KRB FH / NTC-Thermistor

4&4E{E / Characteristic Values

Parameter Conditions

Symbol

Value

Unit

Min.

Typ.

Max.

HUE HLFHLE

) Tc=25°C, *5%
Rated resistances

Ros

5.0

kQ

B-

B-value

+1%

Bas/so

3380

B / Module

Parameter Conditions

Symbol

Value

Unit

LN

] RMS, f=50Hz, t=Imin
Isolation test voltage

VisoL

2500

W R4 2%

Internal isolation

ALO;

A7 IR

Storage temperature

Tstg

125

°C

b2 (M4

Mounting torque for modul mounting

3.0

6.0

i
Weight

23
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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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Figure 2. Typical output characteristics (T\=150°C)
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Figure 4. Forward characteristic of Diode
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Kl 5. JFoRHBiAE WA as Kl 6. JFoRHiAE WA ss
Figure 5. Switching losses of IGBT
VGE== 15V, RGon=400), RGoff=400, VCE=600V

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=400, 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
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