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Vees= 1200V 5 Icnom =50A / Ickm= 100A

IGBT, i#iZ538 /IGBT. Inverter
MAWEM / Maximum Ratings

Parameter Conditions Symbol Value Unit

B H MR- S A R

Tv=250C
Collector- Emitter voltage ! VcEs 1200 \Y

e g ¥ 925
JEBEAE R FL L Te=1000C, Tyjmax= 1750C
Continuous DC collector

Ic nom 50 A

current

R R

Repetitive peak collector

tp=1ms Icrm 100 A

current

T

Tc= 250C, Tyvjmax= 1750C
Total power dissipation ¢ ! Puot 280 W

AR - 55 A P s

. t \%
Gate emitter voltage Ve 20
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¥ 4E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. | Max.
o Vae= 15V, Ic=50A T\j=250C 20 | 23
G - R *& A EE‘}I Vee= 15V, Ic=50A Ty=1250C Vst 2.73
Collector- Emitter saturation Vae= 15V, Ic=50A Ty=1500C 2.89 v
voltage
AU AP - S S5 A2 B AL P Ie= 1.7mA, Vae= Vce Te250C s10 | 570 | 630
Gate- Emitter threshold voltage Y Ve : ‘ ‘
PAY T AR L BEL N 0
Internal gate resistor Rain one
LITPANEER
. Clies 3.63
Input capacitance
— f=1MHz, Vce=25V, Vge=0 V T.=25, C nF
S I A% A PR '
1 Crcs 0 12
Reverse transfer capacitance
B2 AR - S A A L FL VAR
. . Ver= 1200V, Vag= 0V Ty=25. C Ices 1| mA
Collector- emitter cut- off
current
AR - S AR L U Ver0 V. Ve 20 V Tios . 100 1A
Gate- emitter leakage current CETV Vs VGET MTESe OFS
o Ic=50A, Vc=600 V T=25, C 62
- 30 4E 35 B[] "
. Vee=£15 V, Rg= 1512 T~=125, C tdon 62
Turn-on delay time . . . .
(F A1 %K) / (inductive load) T~ 150, C 56
‘ Ic=50A, Vce=600 V T =25,
i % € 28
Rice Var=£15 V, Rg= 158 T~125, C t, 33
15¢ time (B AUER) / (inductive load)  Ty=150, C 34
ns
. . ‘ Ic=50A, Vce=600 V T,~25, C 204
% W7 ZE 31 et ] a
. Vee=£15V, Rg= 1512 T=125, C td off 243
Turn-off delay time . . . .
(H A1 3R) / (inductive load) T~ 150, C 251
‘ [c=50A, Vce=600 V =25, C 164
T B 1] T
Fall 6 Vee=£15V, Rg= 1512 T.~125, C te 216
all fime (ML %K) / (inductive load) T=150, C 256
e . [c=50A, Vce=600 V T./25, C 3.38
TFEAAERE R (4 ki) o
Turn-on energy loss per pulse Voe=15 V, Rg= 1511 T=125, € Eon 6:91
gy foss perp (BURGUR) / (inductive load)  T,~150, C 8.03
mJ]
. s . Ic=50A, Vce=600 V T.~25, C 3. 14
KirinFehe s (BFk) T
Turn- off energy loss per pulse Voe=£15 V, Rg= 1542 T 125, € Eofr 3.88
& perp (HL A1 #K) / (inductive load) T=150, C 4.07
B A Vaes 15V, Vee=800V
Isc 155 A
SC data Vcemax=VcEs-Lsce-di/dt  tp< 10us, Ty= 150, C
45 -Ah5E BH N
1~ IGBT / per IGBT . K/W
Thermal resistance, junction to case P Rue 0.54
FETT HRRAE IR E
Temperature under switching Tyj op -40 150 . C
conditions
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iR, WA | Diode. Inverter
BMAPEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
125 B
&WEE *{E L& Ty=25°C VRRM 1200 v
Repetitive peak reverse
voltage
ESLIE LR
pES J:. i) FL 97 FHL YA b 50 A
Continuous DC forward
current
‘E Ihﬁz rey
1E ) EE G AB FELIR t= 1ms Irru 100 A
Repetitive peak forward
current
2
Pt t;= 10ms, sin180° , Ty=125°C Pt 570 A%
I2t-value
¥4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=50A, Vee=0V Tvj=250C 2.45 2.95
NHCEES _ _ J
. 1 ol I=50A, V=0V Ti=1250C Vr 2.10 A%
orward voltage [r=50A, V=0V Ty= 1500C 175
IS R 1 o (304, Tym230C 35
W PRE IR A LR -dir/dt=1210A/ us(Tyj= 1500C)  Ty=1250C T 60 A
Peak reverse recovery current
Vr=600V, Vge=- 15V Ty= 1500C 75
[=50A, Tvi=250C
WA . i 4.45
-dir/dt=1210A/ us(Tj= 1500C) Ty=1250C Q: 7.88 uC
Recovered charge
Vr=600V, Vee=- 15V Ty=1500C 12.89
= - =50, Ty=250C .
R PR ST BRE (R k) " 230 L7
R q -dip/dt=1210A/ us(Tvj= 1500C) Ty=1250C Erec 2.29 mJ]
everse fecovered energy Vr=600V, Ve=- 15V Ty= 1500C 4.04
gh-4h 30 HBH .
ot _ o BN/ per diode Rihic 0.81 K/'wW
Thermal resistance, junction to case
EFFRRE T IRE
Temperature under switching Tyj op -40 150 oC
conditions
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—_ ¥ / Diode , Rectifier

BMABSEME / Maximum Ratings

Parameter Conditions Symbol Value Unit

52 T S 52 Ve AP PR P Ty=250C » Trrn=0.0SmA
Repetitive peak reverse

VRRM 1600 \%

voltage

B 1 A L 52 U R P T,=250C , Irrm=0.05mA

.. 1800 A%
Non- Repetitive peak reverse voltage Visu

B 7 VA =y
BOCIE TR R it Ts=800C , T,j=25°C

A
Maximum Average Forward Current Traw 35

1E VR R

t,= 10ms, sin180° ,T=25°C Irsm 420 A
Surge forward current

I’t g

12t-value

t= 10ms, sin180° , T\j=25°C 2t 880 Als

¥ ME{E / Characteristic Values

Value Unit
Parameter Conditions Symbol

Min. Typ. Max.

IE i B R

Ir=5A, Ty=25°C ) .
Forward voltage ! Vr 0.9 1.0 v

ST L

VRr= VrrM Tj=250C Ir 50 HA
Reverse current

FEIT SRR NI

Temperature under switching Tyj op -40 150 oC

conditions

IGBT , f#lZh-$1 2% /IGBT, Brake-Chopper
BMAPEM / Maximum Ratings

Parameter Conditions Symbol Value Unit

A AR - R S AR FR I

Ty=250C
Collector- Emitter voltage ! VcEs 1200 \Y

e g N iy
EEROME TR LR Te= 1000C, T mar= 1750C

. IC nom 25 A
Continuous DC collector
current

%3 ik
S B ST PR o 1 e s N
Repetitive peak collector
current
WA - S5 0 L
VGE 20 \%

Gate emitter voltage
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$$4E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
G 498 5 1 10 T Vage= 15V, Ic=25A T\j=250C 1.81 2.20
Bk .E‘ tat - Vae= 15V, [c=25A Ty=1250C | Vepa 2.11
Collector- Emitter saturation Vae= 15V, Ic=25A Ty=1500C 2.20 v
voltage
482 - 5 S A% 80 {1 P
[c=0.85mA, Vge= V. T\j=250C . . .
Gate- Emitter threshold voltage ¢ o e ! Ve 530 585 640
PR 0 A AR L BEL N 0
Internal gate resistor Raiat one
LPNGERS
. Cles 1.66
Input capacitance
f=1MHz, Vcg=25 V, Vge=0 V Tvj=250C nF
I A A R
1 Crcs 0.08
Reverse transfer capacitance
S h - o
G - BT AR R TR Ver= 1200V, Vae= 0V T.=250C Teks 1 mA
Collector- emitter cut- off
current
R B S
RS LS V=0 V, Var= 20 V Ty=250C Tozs 100 | naA
Gate- emitter leakage current
- 1c=25A, Vce=600 V T\=250C 2
FF 388 SE AR B[] ! 7
Turn-on delay time Vae=£15 V, Re=4012 Ty=1250€ ton 60
Y (R E) / (inductive load)  Ty= 1500C 58
) [c=25A, Vce=600 V Tvi=250C
T IE] j 57
Rise ti Vee=£15 V, RG=40L1 Ty=1250C t, 62
1¢ time (ML %K) / (inductive load) Ty= 1500C 63 ns
i - 1c=25A, Vce=600 V Ty=250C 2
S AR 1] J i
Turn-off delay time Voe=%15 V, R=402 T~ 1250C o 324
Y (&4 ) / (inductive load) Ty= 1500C 335
N PR [A] [c=25A, Vce=600 V Tv=250C . 171
f
Fall time Vee=%15 V, Rg=4012 Tv=1250C 238
(H A1 %) / (inductive load) Tj= 1500C 250
e e . Ic=25A, Vce=600 V Tvj=250C 2.66
FRBBERE R (ikad) J
Turn-on energy loss per pulse Vee=£15 V, Re=4012 Tyj=1250C Eon 3.55
urn- u . . .
24 perp (HL 51 #) / (inductive load) Ty= 1500C 3.89
J
W AR () Ic=25A, Vce=600 V Tvj=250C 1.37 m
T 45 4 i
Turn: ;ff enl;5 loss per pulse Vee=215 V, Rg=4012 Tyj=1250C Eort 1.87
gy l08s per p (FLEH13) / (inductive load) Ty= 1500C 2.02
B B Vae= 15V, Vee=800V . 16 A
SC data Veema=Vers-Loce-di/dt  to< 10us, Tyj= 1500C s¢
T IR T i
Temperature under switching Tyj op -40 150 oC
conditions
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- 1| 5]- / Diode, Brake-Chopper
BAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
£ I+ 0
S ML Ty=25°C Virum 1200 %
Repetitive peak reverse
voltage
ESTE 325 gy 92
% ,f\.,l ] BV LR Ie 15 A
Continuous DC forward
current
‘E Ihél yry
1 @%E G AE LR t= lms Irrm 30 A
Repetitive peak forward
current
2.
Pt t,= 10ms, sin180° , Ty=125°C It 50 A2s
I2t-value
J$4E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir= 15A, V=0V T=250C 2.19 .
ErE F GE i 2.70
. 1 ol Ir= 15A, V=0V T\i=1250C Vr 1.87 \Y%
rd v
orward voltage Ir= 15A, VGe=0V Ty= 1500C 175
5 A U Ir=15A, Tv=250C 4
AR BRE RN -dir/dt=364A/ us(Ty= 1500C) Ty=1250C Trw 10 A
Peak reverse recovery current
Vr=600V, Vge=- 15V Ty= 1500C 13
Ir= 15A, T=250C 0.26
3 Lk . J
-dir/dt=364A/ us(Tvj= 1500C) T\i=1250C Q: 1.02 uC
Recovered charge
Vr=600V, Vgg=- 15V Ty=1500C 1.31
Ir= 15A, T=250C 0.05
e A 45 TR
SRIERELSRE - (REBk) -dir/dt=364A/ us(Tj= 1500C) T\i=1250C Erec 0.25 mJ
Reverse recovered energy
Vr=600V, Vge=- 15V T\i=1500C 0.35
ik _hh e .
=] 9|\J-LH\\\ Bﬂ . . /l\:*&'_lg / per diode Ruic 1.50 K/'W
Thermal resistance, junction to case
S IR TR
Temperature under switching Tyj op -40 150 oC
conditions
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/ NTC-Thermistor

J$4E{H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.

7 5E A
e L Te=250C, +5% Ros 5.0 KR
Rated resistances
B-1&

+1% Bas/50 3380 K
B-value

EE / Module

Parameter Conditions Symbol Value Unit
26 25 M| D

# '%{)‘JﬁEﬁ‘E RMS, f=50Hz, t=1min VisoL 2500 v
Isolation test voltage

ST I &

SEIEE 3 AL Os

Internal isolation

o

it A Tue -40 125 oC
Storage temperature

wi_ 23 r

E‘:J%g%ﬂ’]%ﬂ%ﬁ ' M 3.0 6.0 Nm
Mounting torque for modul mounting

HE
Weight W 170 g
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Figure 1. Output characteristics IGBT, Inverter Figure 2. Output characteristics IGBT, Inverter
100 iHE
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Figure 3. Output characteristics IGBT, Inverter Figure 4. Forward characteristic of Diode
0 23
Eon, Twj=125°C s Eon, Tvj=125°C
—— Egm, Tyj=150°C —— Eon, Tyj=150% )
Eoff, Tvj=125°C 20 Eoff, Tvj=125°C e
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20
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Figure 5. Switching losses of IGBT Figure 6. Switching losses of IGBT

VGE=+ 15V, RGon= 152, RGoff=15Q, VCE=600V VGE=%£15V, IC=50A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode

RGon= 15 Q, VCE=600V IF=50A, VCE=600V
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Figure 9. NTC- Themistor-temperature characteristic
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#:LR B / Circuit diagram
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