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Vces =1200V,  Ic nom =40A / Icrm =80A

IGBT, #7538 /IGBT, Inverter
B RHiE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
- o e
LR 7;2%?7& ML T,=25°C Vers 1200 \Y
Collector-Emitter voltage
U IER/ T ERT
*% EE*& o EE‘ o Tce=1 OOOC, ij max=175°C Ic nom 40 A
Continuous DC collector current
I I Vi
S e R B el ms . % R
Repetitive peak collector current
RN RPHE
jjﬁj:j % .. . TC = ZSOC, TV_) max — 175°C Piot 200 w
Total power dissipation
KRB N
M 7&2%}%& CEVES Vex 20 v
Gate emitter voltage
HF{EAE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . Vae=15V, Ic=40A Ty=25°C 211 2.55
_ 8 /,@ D ji s .
;%iwf ﬁsﬂ% * :EJ; | Vae=15V, [c=40A Ty=125°C | Vg 2.52
ollector-Emitter saturation voltage V=15V, Ic=40A Ty=150°C 267 v
RS A
*Hﬂ*}}( EET*}}(I 115 EEr IC:1 .5II1A, VGE: VCE ijZZSOC VGE(m) 5.20 5.80 6.40

Gate-Emitter threshold voltage
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PR PRI AR FEL B . Raint 5.60 Q
Internal gate resistor
A 7
LTPANGER ' Cies 2.49
Input capacitance f=IMHz, V=25V, Var=0 V. Ty=25°C F
- = Z, VCE= » VGE™ Vi n
I T e i P2 ' c 0.1
Reverse transfer capacitance © '
N T LT
Sttt ﬁgﬁ&& it Ver=1200V , Vge= 0 V T\j=25°C Tces 1 mA
Collector-emitter cut-off current
R R
e ksﬁ&’ﬁ it Ver=0V, V=20 V T,i=25°C Toes 100 | nA
Gate-emitter leakage current
Ic=40A, Vce=600 V T,=25°C 48
i i 3R ) A
fﬁi‘z 1mt' V=15 V, Re=12Q Ty=125C | taon 62
urn-on defay time (HUEA3) / (inductive load)  Ty=150°C 66
N [c=40A, Vce=600 V T\=25°C 27
T A - _ J
Rise i Vee=£15 'V, Re=12Q Ty=125°C tr 28
18¢ tme (H B 41%8) / (inductive load) T,=150°C 28
ns
Ic=40A, Vce=600 V T.j=25°C 198
o BT SE 3R B} !
fm Lf; J{'j ; Var=15 V, Re=12Q Ty=125C | toon 244
Hrn-oll gefdy time (FE &A1 %) / (inductive load) T,=150°C 258
\ [c=40A, V=600 V T\j=25°C 200
TR 7] - _ J
Fall Vee=£15V, Re=12Q T,=125°C tr 261
ai time (HE41%8) / (inductive load) T,=150°C 306
. [c=40A, Vce=600 V T\=25°C 1.70
N :1 NN (/—A N ) 1
f@*’” HREE | Bl | Vae=t15 V, Rg=12Q T=125°C Eon 3.30
urn-on energy 10Ss per puise (FLE 471 #%) / (inductive load) Ty=150°C 3.78 |
m
Ic=40A, Vce=600 V T.j=25°C 2.32
N [ié u:: NR=N ( N ) il
f i *J”fﬁﬁi l*ﬂ’mj 1 Var=+15 V, Rg=120 T,=125°C | Eor 3.20
Hr-ott energy 10ss per puise (HUE A7) / (inductive load)  Ty=150°C 3.48
LR A VGe<15V, Vee=800V
. Isc 120 A
SC data VcEmax=VcEs-Lsce-di/dt  tp<10us, Ty=150°C
7k AR
4 %M.‘BE o 4§/ IGBT / per IGBT Ruuc 0.75 | K/W
Thermal resistance, junction to case
FETFRARE TR
Temperature under switching T op -40 150 °C
conditions
— ik, W3 / Diode, Inverter
BB E(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
& I
SRR ELIL Ty=25°C Vi 1200 v
Repetitive peak reverse voltage
LA ViLHLY
pes *'EI‘IJ?E(FT.EE&E I 40 A
Continuous DC forward current
i I 3
Fﬂiﬁ.ﬁ EL (SR =l - %0 A
Repetitive peak forward current
Pt1E eno
t,=10ms, sinl180° , T.=125°C It 1560 A’s
’t-value
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¥:{iEfH / Characteristic Values

. Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[r=40A, Vge=0V T.=25°C 2.40 2.90
IE I"’ﬂ EE }:E F GE ]
F 1vol IF=40A, Vge=0V Tv=125°C Vr 2.10 Vv
orward voltage 1:=40A, V=0V Ty=150°C 2.03
: [7=40A, T\=25°C 30
AT A
52 RE IR TR t ~dir/dt=902A/pis(T\j=150°C) T,=125°C T 40 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 4
Ir=40A, T.=25°C 3.20
YesL ag L :
R dch -dir/dt=902A/us(T=150°C) T.,=125°C Qr 7.30 nC
ecovered charge Vr=600V, Vgg=-15V T\=150°C 8.70
JRIEREERE CRE) 1r=404, Ty=25°C 0.68
-dir/dt=902A/us(T,j=150°C) Ty=125°C Erec 2.66 m]
Reverse recovered energy Ve=600V, Var=-15V Ty=150°C 312
b _Hh A
- 9[\;.4““@ S £/~ Diode / per diode 1.20 | K'W
Thermal resistance, junction to case
TETTIORES T iRE
Temperature under switching Tyjop -40 150 °C
conditions

— IR, AR / Diode, Rectifier

BN E(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
n] B A It
SR E R IR T,=25°C Ve 1600 \%
Repetitive peak reverse voltage
N 23 I+
- rﬂTE’sﬁ' FE R T\=25°C, Irrv=SpA Vs 2000 %
Non-Repetitive peak reverse voltage
S FNIRCR SR
. Irav) 30 A
Maximum Average Forward Current
V=Y hr =y
LEFITREHL L t,=10ms, sin180° , T,=25°C Trsu 360 A
Surge forward current
It
& t,=10ms, sin180° , T,=125°C It 648 Als
’t-value

¥F{EfE / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.

1E ] H

ek Ir=30A, Tj=25°C Vr 1.2 v
Forward voltage

A LA
SR Vi=Vrrm T,=25°C Ix 5 LA
Reverse current
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FEIF RS TR

Temperature under switching Tvjop -40 150 °C
conditions
IGBT , #zh-%1 %% /IGBT, Brake-Chopper
BAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
AR - R A A HL
K kﬁﬂf& T, =25°C Vs 1200 \%
Collector-Emitter voltage
pUR SR IERT T ERT
IR FELA EL i Te=100°C, Ty ma=175°C 1€ nom 25 A
Continuous DC collector curren
I I M
%EE&E’E EAE FLIR te=1 ms Lo S0 A
Repetitive peak collector current
RN
jjﬁ*m% .. . Tc= ZSOC, TV_] max = 175°C Pt 125 w
Total power dissipation
*Hﬂ*&-kﬁﬁ&%ft Ver 20 v
Gate emitter voltage
¥F{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
, . Vae=15V, Ic=25A T\j=25°C 2.06 2.50
S B R AT H R ’
;%i!m ﬁEgﬂ& A EEET 1 V=15V, Ic=25A T=125°C VeEsat 2.48
ollector-Emutter saturation voltage Vee=15V, [c=25A T,=150°C 261 v
R i
% kﬁ_ﬂ: P Ie=1mA, Vge= Ve T\=25°C Voem | 520 | 580 | 6.40
Gate-Emitter threshold voltage
A S A P BEL . R None o
Internal gate resistor
N 73
EHUJ\EE’Q’ . Cies 0.15
Input capacitance f=IMHz, Vei=25 V, V=0 V. T,=25°C F
. = Z, VCE= , VGE= vi—. n
IR I e B ' ' :
. Cres 0.06
Reverse transfer capacitance
B AT
S bR B Ver 1200V Ver— 0V L=25°C s 10 | mA
Collector-emitter cut-off current
> MG I EHL
Bk SRR V=0 V, Vor=20 V Ty=25°C Taes 100 | nA
Gate-emitter leakage current
Ic=25A, Vce=600 V T,=25°C 84
S8 4L IR [ !
fﬁiz ;”jt, Vee=+15 V, Rg=68Q Ty=125°C |  taon 81
urn-on defay ime (&) / (inductive load)  T,=150°C 76
) \ [c=25A, V=600 V Ty=25°C 51
T - _ J
Rice Voe=+15 V, RG=68Q T=125°C t; 61
15¢ Hme (FUEH3) / (inductive load)  Ty=150°C 60 ns
Ic=25A, Vce=600 V T.j=25°C 264
7 A SR I |1 !
flﬁi}fd leI—Jt‘ Vee=%15 V, Rg=68Q2 T,=125°C td off 208
urm-ott cefay ime (&) / (inductive load)  T,=150°C 304
N RIS A Ic=25A, Vce=600 V T\=25°C tr 203
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Fall time Vee=£15 V, R=68Q2 Ty=125°C 297
(HE 412K / (inductive load) T\=150°C 283
R 1c=25A, V=600 V Ty=25°C 2.54
N :1 NN (/—A N ) 1
f@*ﬁ‘*’%ﬁ“% | Bl | Var=t15 V, Re=68Q T,j=125°C Eon 4.13
urn-on energy 10Ss per puise (FUE A ER) / (inductive load) Ty=150°C 451 |
m
1c=25A, Vce=600 V T,=25°C 1.48
N [ié u:: PNR=N ( N ) )
f i *J”fﬁﬂi fﬂ’w 1 Var=t15 V, Re=68Q Ty=125°C |  Eos 1.95
urm-ott energy 10ss per puise (FUKFA) / (inductive load)  Ty=150°C 2.09
FHL I HHE V<15V, Vee=800V
. Isc 73 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T\;=150°C
7k AN
4 %mmf‘ﬂ o /> IGBT / per IGBT Rinic 120 | K/'W
Thermal resistance, junction to case
FETFRARE TR
Temperature under switching Tjop -40 150 °C
conditions
—_ iR, H5)-51EE / Diode, Brake-Chopper
BN E(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
%3 I+
el EE iR T=25°C VRRM 1200 \Y
Repetitive peak reverse voltage
HEZEIE A BRI
. Ir 10 A
Continuous DC forward current
s I 75
IF] EE A FLIR fy=1ms Terat 20 A
Repetitive peak forward current
PPt & , .
t,=10ms, sin180° , T,=125°C It 120 Al
’t-value
¥F{E(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=10A, Vee=0V T\j=25°C 1.81 2.30
FEFﬂ EE(}le | [=10A, Vge=0V Tv=125°C Vr 1.38 Vv
orward voltage =10A, V=0V T\=150°C 1.29
. I=10A, T.=25°C 10
Uk 52 0 P 7
?DED‘E HE R t ~dip/dt=356A/ps(Ty=150°C) T,=125°C Trmt 16 A
eak reverse recovery curren V=600V, Vr=-15V Ty=150°C 17
e I=10A, T.=25°C 0.90
WA L7 " i e
R dch -dip/dt=356 A/ps(T\=150°C) T.=125°C Qr 2.40 pnC
ecovered charge V=600V, Vge=-15V ij:150°C 2.90
I=10A T\j=25°C 0.29
PR G (bl ’
frﬂ KPR :EMP dig/dt=356A/us(Ty=150°C)  Ty=125°C | Ere 0.75 mJ
everse recovered energy Vr=600V, Vgp=-15V T.=150°C 0.92
2k _hh
- %’“““BE o £/ Diode / per diode Runsc 1.90 | K/W
Thermal resistance, junction to case
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FETFRARE T IRE
Temperature under switching
conditions

ij op

-40

150

°C

RS R BFHE / NTC-Thermistor

Y&4E{E / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min.

Typ. Max.

BoE HEE

Rated resistances

Te=25°C, +5%

5.0

B-{

B-value

+2%

Bas/so

3375

FEIR / Module

Parameter

Conditions

Symbol

Value

Unit

YN

Isolation test voltage

RMS, =50Hz, t=Imin

VisoL

2500

RG2S

Internal isolation

ALO3

AR

Storage temperature

Tstg

125

°C

b2 4 (K

Mounting torque for modul mounting

3.0

6.0

Hi
Weight

42
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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 5. Switching losses of IGBT
VGE=+ 15V, RGon=12Q, RGoff=120, VCE=600V
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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
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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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#3ER~F / Package outlines
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