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3-Level IGBT Module

AR

o 650V AT E
o (RIFRHRE

o ERERH

JRINH:
o ZHPPRIA
« UPS

o BRI

IGBT. ¥4 28/IGBT, Inverter

B AH e {E/Maximum Ratings

LN

Vces =650V, Icnom =150A / Ickm =300A

Parameter Conditions Symbol Value Unit

£ AR R R E
R Zi%ﬂ;& K Tyj=25°C Vces 650 v
Collector-Emitter voltage
PEAEAE AR LR R

SR BB TR Te=100°C, Tyj max=175°C 1C nom 150 A
Continuous DC collector current
% 7
IR LR =1 ms Tcrm 300 A
Repetitive peak collector current
SR i

M KSﬂ‘&EEF Ve 0 v
Gate emitter voltage

HME/H/Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vee=15V, Ic=150A Tvw=25°C 1.57 1.95
RS AR AT R ’

ZE“;M& k}fﬁﬁ AR | Vae=15V, Ic=150A Ty=125°C | Vs 1.82

ollector-Emuitter saturation voltage Vae=15V, Ic=150A Ty=150°C 1.86 v

RS A A
L Zisﬂﬂl NI 1c=2.4mA, VGe= Vce Tvw=25°C VGE(th) 4.7 5.3 5.9
Gate-Emitter threshold voltage
BB i VGE=-15V .. +15V Qo 1.54 uC
Gate charge
# H .

P . Tvj=25°C Raint None Q
Internal gate resistor
A5\ HL 2
AR , f=1 MHz, Vce=25 V, Vae=0 V. Ty=25°C Cies 16.47 nF
Input capacitance
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I T A i P 2 c 0.27 oF
Reverse transfer capacitance © ’
> > 525
EHR- B 1‘&@2% LI Ver=650V . Var= 0V Ty=25°C s | A
Collector-emitter cut-off current
4 B R E
g% EW&{E B Vee=0 V, V=20 V Ty=25°C Iges 400 | nA
Gate-emitter leakage current
R Ic=150A, Vce=300 V Tv=25°C 12
JE LRI A
frn on deja jtime Vee=%15V, Rg=3.3Q2 Tv=125°C tdon 12
urm- Y (inductive load) Ty=150°C 14
T Ic=150A, Vce=300 V Tv=25°C 28
Rise fi Vee=+15V, Rg=3.3Q Tv=125°C tr 29
15¢ Hme (inductive load) Ty=150°C 31
. IS Ic=150A, Vce=300 V Tv=25°C 167 ns
I AE IR IR (8]
T o delaw ti VGe=t15V, Rg=3.3Q Tv=125°C td off 180
-tk delay time (inductive load) Tv=150°C 182
R I Ic=150A, Vce=300 V Tv=25°C 54
F HEFt. Vee=+15V, Rg=3.3Q Ty=125°C tr 59
allime (inductive load) Ty=150°C 63
. Ic=150A, Vce=300 V Tv=25°C 0.66
% Ei INE=N ]
fl‘%ﬁﬁbi ) i Vee=t15V, Rg=3.3Q Ty=125°C Eon 0.83
urn-on energy loss per pulse (inductive load) T\=150°C 0.91 |
m
. Ic=150A, Vce=300 V Tv=25°C 1.28
*r =1 =N )
fwmfﬁ“i | | Vor=+15 V, Ro=3.3Q Ty=125°C Eofr 1.66
UIM-OLL eNCTEY 1088 per puise (inductive load) Ty=150°C 1.80
TP IR T IRE
Temperature under switching Tvjop -40 150 °C
conditions
— ). °
R, > #5/Diode, Inverter
B AH e {E/Maximum Ratings
Parameter Conditions Symbol Value Unit
] e
&Fﬂiﬁg HE R Tv=25°C VRrRM 650 \Y%
Repetitive peak reverse voltage
HESEIE [F) LA HL IR . 150 A
F
Continuous DC forward current
mk Vray
LIRS WL tp=1ms IrRn 300 A
Repetitive peak forward current
IZt"fE. : o, 2 2
Ptovalue VR=0V, tp=10 ms, Tvj = 125°C 12t 1200 A%
R#AE{H/Characteristic Values
Value Unit
Parameter Conditions Symbol

Min. Typ. Max.
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Ir=150A, Vee=0V Tv=25°C 1.62 2.00
= A ’
F il EE(}; 1t Ir=150A, Voe=0V Ty=125°C VE 1.71 A%
orward voltage I=150A, Ve=0V T\=150°C 1.69
IF=150A Ty=25°C 83
17"—‘ mk hr =y s
5[’?{?%5 R . -diF/dt =4281A/us(Tvj=150°C) T\=125°C Irm 102 A
eak reverse recovery curren VR =300V ,VGE=-15V Ty=150°C 112
W LT IF =150 A, Tv=25°C 3.05
-diF/dt =4281A/us(Tvj=150°C)  T\=125°C Qr 5.32 e
Recovered charge VR =300V ,VGE=-15V Ty=150°C 6.17
}iﬁ‘l\ﬁgjﬁﬁ <H7j(7q]) IF: 150 A, . ij=25°C 0.69
-diF/dt =4281A/us(Tvj=150°C) T\=125°C Erec 1.28 mJ
Reverse recovered energy VR =300V VGE=-15V Ty=150°C 1.49
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
—_t&%, D5-D6/Diode, D5-D6
BAH e {H/Maximum Ratings
Parameter Conditions Symbol Value Unit
I i
&rﬁjig HE R Tv=25°C VRrRM 650 A%
Repetitive peak reverse voltage
RS IE W) B HLAR | 150 A
Continuous DC forward current ’
IE lll ray
il ﬁ’E I t;=1ms Trrm 300 A
Repetitive peak forward current
Pt R : : :
Ptvalue t,=10ms, sinl80° , T=125°C It 1200 A‘s
RFE{H/Characteristic Value
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=150A, Vee=0V T.j=25°C 1.65 2.00
1E i ’
F il EE(}; It Ir=150A, Vge=0V Tvi=125°C VE 1.76 \
orward voltage =150A, V=0V T\=150°C 1.73
% IF =150 A, Tvj=25°C 83
" " - diF/dt=4281A/us(Tvi=150°C)  Tvj=125°C Trm 102 A
everse current VR =300V Tvj=150°C 112
W i IF=150A, Tvj=25°C 3.05
R pd N - diF/dt=4281A/us(Tvj=150°C)  Tvj=125°C Qr 5.32 nC
ecovered charge VR =300V Tvj=150°C 6.17
N IF =150 A. Tvj=25°C 0.69
WREAFE (kD ’
fﬁ REBFE (B - diF/dt=4281A/ps(Tvj=150°C)  Tvj=125°C | Erec 1.28 mJ
CVerse recovety enetey VR =300V Tvj=150°C 1.49
FETTFRARE TR
Temperature under switching Tvjop -40 150 °C
conditions
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FEE RBEAE B FH/NTC-Thermistor

4E4E{E /Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
HIURE FPH
e Te=25°C, +5% Ros 5 )
Rated resistances
B-
& +1% Bas/s0 3380 K
B-value
Bk / Module
Parameter Conditions Symbol Value Unit
76 255 5
ARSI RMS, f=50Hz, t=60s Visor 2500 v
Isolation test voltage
ST
M ﬁB/@%’K . ALLOs
Internal isolation
i NENE=S
fiE iR Tete -40 125 | °C
Storage temperature
He P ;I S
*iﬁ%g%ﬁ’ﬁﬂ%ﬁ . M 30 60 | Nm
Mounting torque for modul mounting
ES w 41 g
Weight
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SEMI-FUTURE S3LI50R07G6
300 B i o 7] 300 B | N/ /
250 | —gsgc [/ 250 | :?YV 7/

- 150°C / //// = 13V 7/ /
- 200 / ~ 200 - }%
i% 150 ///// i 150 | 19v //
100 //// 100 //
50 /// 50
0 0
0 1 2 3 0 1 2 3
Ve (V) Vee (V)

K1 A R R (Vee=15V)
Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vcg=20V)
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Figure 5. Capacitance characteristic
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K 2. SR AR (TW=150C)
Figure 2. Typical output characteristics (T=150C)

300 I I I
u 25°C //
250 |- ——125°C /
- 150°C //
200 //
< ///
; 150 /
100 //
)
0
0.0 0.5 1.0 1.5 2.0 2.5

Vi (V)
4. 1ERERAE R

Figure 4. Forward characteristic of Diode
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Figure 6. Forward characteristic of Diode,D5-D6
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Figure 7. Switching losses of IGBT Figure 8. Switching losses of IGBT
VGE= 15V, RGon=3.3Q, RGoff=3.30, VCE=300V VGE==% 15V, IC=150A, VCE=300V
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Figure 9. Switching losses of Diode Figure 10. Switching losses of Diode
RGon=3.30, VCE=300V IF=150A, VCE=300V
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Figure 11. NTC-Themistor-temperature characteristic
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Circuit diagram

Package outlines

. 0.6430.02
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