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3-Level IGBT Module

GRS it
s 1200V VtEM%IETE
1200V trench gate/field termination process
o RIFRARFE
Low switching losses
*  Vcesat IF % REL
Vcesat has a positive temperature coefficient
SRR
. TR
3-Level-Applications
o f#REE
Energy storage inverter
e APF
Annual Performance Factor
e UPS

UPS Systems

IGBT, %7528 /IGBT, Inverter

BAFEME / Maximum Ratings

@

6'.9 /Wf

Vces =1200V, I nom =300A / Icrm =600A

*«
A
=

uTUV

Parameter Conditions Symbol Value Unit

R - R S A R
LEFLHR 7;2%1122 T,=25°C Vees 1200 \%
Collector-Emitter voltage
RS AR LR R

BB E R Te=100°C, Ty mu=175°C 1€ nom 300 A
Continuous DC collector current

I 7

St B AL R s o o0 R
Repetitive peak collector current
RMThZ FE

jji*'ﬂﬁ .. . TC = ZSOC, ij max = 175°C Ptot 580 \\%
Total power dissipation
ﬁﬁ*&-?ﬁﬁ& CEYES Vg 90 v
Gate emitter voltage
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4%4F{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vee=15V, [c=300A T.=25°C 1.60 2.07
4 B AR LR FEL TR ’
%f*& %fﬂ& AR | Vae=15V, 1c=300A T,=125°C Ve su 1.80
ollector-Emutter saturation voltage Vee=15V, Ic=300A Ty=150°C 1.90 v
- RS [t
Bk Zi%f*&l AfE IR Ic=11.5mA, Vee= Vce Ty=25°C VGEm 5.4 6.0 6.6
Gate-Emitter threshold voltage
W e fi Ver=-15V_+15V Qo 3.14 uC
Gate charge
# HLBH
PR . T,=25°C Raint 0.53 Q
Internal gate resistor
A 7
WARE Cies 477
Input capacitance
T f=100kHz, Vce=25V, Vae=0V  T,=25°C nF
S IA A% A FL A
. Cl’eS 0.43
Reverse transfer capacitance
T T
SRE ﬁwg‘éﬁ B Vee=1200V , Vae= 0V T,j=25°C Ices 2 mA
Collector-emitter cut-off current
B SRR Vee=0'V, Vo= 20 V T,=25°C Toss 200 | nA
Gate-emitter leakage current
Ic=300 A, V=600 V T,=25°C 109
‘% EiR iR ‘E )
fu“i f” _ V=15 V, Rg=2.50 Ty=125°C f4on 110
urn-on delay time (F B 117 / (inductive load) T.=150°C 111
‘ Ic=300 A, V=600 V T,=25°C 103
DL
J:.ﬂ‘ _ﬂj Vee=£15 V, R6=2.5Q T=125°C tr 111
Rise time b NP .
(HLR A1 %) / (inductive load) T,=150°C 112
Ic=300 A, V=600 V T.=25°C 362 ns
> [ié iE7 NiD ‘E )
ié ﬁi’fi jl—l—J . Vee=£15V, R6=2.5Q T=125°C td off 411
urn-oft delay time (F B 117 / (inductive load) T.=150°C 424
‘ Ic=300 A, V=600 V T,=25°C 149
DL
:flé _ﬂj Vee=£15V, Rg=2.5Q Ty=125°C tr 226
all time (HUR 1) / (inductive load)  T,=150°C 250
1c=300A,Vce=600V, Toon50C
TEUREAL R (Rl Var=+15V, Ro=2.50, u 3893
. . . T.,=125°C Eon 60.43 mJ
Turn-on energy loss per pulse di/dt=2170A/us(Tvj =150°C) Tu=150°C 67.16
(F B 117 / (inductive load) Y '
Ic=300A,Vce=600V, Tue250C
YRR CREk) Var=+15V,R=2.50, u 2223
. ene T.,=125°C Eotr 28.99 mJ
Turn-off energy loss per pulse du/dt=4360V/us(Tvj =150°C) Tu=150°C 31.13
(B4 #) / (inductive load) Y ’
LR A V6e<15V, Vee=800V,
. Isc 1300 A
SC data VcEma=Vces-Lsce-di/dt  tp<10us, T\=150°C
e N
g5-Hh e BE o %4~ IGBT / per IGBT Ruc 026 | K/W
Thermal resistance, junction to case
TEF RS TR
Temperature under switching Tvj op -40 150 °C

conditions
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—IRE, W& =HY /Diode, Inverter&3-Level

BRAHEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
Ui s
5 EE HE R T.=25°C VrrM 1200 A%
Repetitive peak reverse voltage
HESEIE [A) B AL IR | 300 A
Continuous DC forward current i
23 N
iE ﬁiﬁ.ﬁ B HLIA {=1ms o 600 A
Repetitive peak forward current
I2t-
t Vr =0V, tp=10ms, Tvj=125°C 12t 29000 A
12t-value
RFIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[r=300A, Vge=0V T,=25°C 1.98 2.40
1k [t ’
F il EE; | [r=300A, Vee=0V T,=125°C Vr 1.69 A%
orward voltage 1:=300A, Vge=0V T,=150°C 161
Ir=300A,Vr=600V, T,=25°C 70
A 97 j
5“?( RS T Vae=-15V, Rg=2.502, T,=125°C Trw 134 A
cak reverse recovery current -diF/dt=1690 A/us(Tvj=150C)  Ty=150°C 147
e s Ir=300A,Vr=600V T,=25°C 19.22
; Ejd N Vae=-15V, Rg=2.5Q, T.=125°C Q: 50.44 nC
ecovered charge -diF/dt=1690 A/us(Tvj=150"C)  Ty=150°C 62.59
. Ir=300A,Vr=600V, T,=25°C 6.59
M o g N )
fﬁ KB (:HJ]”EP) Voe=-15V, Ra=2.50, T,=125°C | Eue 16.61 mJ
everse recovered energy -diF/dt=1690 A/us(Tvj=150"C)  Ty=150°C 20.82
“h-Ah eI HE it .
iAo B, L AT/ per diode Runc 033 | K/'W
Thermal resistance, junction to case
TP RS T iRE
Temperature under switching Tyjop -40 150 °C
conditions
HIEE ZEAEEFH / NTC-Thermistor
RFIE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
»—hﬁr#»
e EEBH_@ T=25°C, +5% Ros 5.0 KQ
Rated resistances
B-
fii +2% Basiso 3375 K
B-value
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FEIR / Module

Parameter

Conditions

Symbol

Value

Unit

ke S/l ENE

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

2500

RIS

Internal isolation

ALLO3

it A7 UL

Storage temperature

Tue

-40 125

L A

Mounting torque for modul mounting

3.0 6.0

RS Sii

Terminal connection torque

3.0 6.0

Hig
Weight

340
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Figure 1. Typical output characteristics (Vge=15V) Figure 2. Typical output characteristics (T\=1507C)
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Figure 3. Typical transfer characteristic(Vce=20V) Figure 4. Forward characteristic of Diode
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Figure 5. Switching losses of IGBT Figure 6. Switching losses of IGBT
Vee=£15V, RGon=2.5Q, RGoff=2.5Q, V=600V Vaee=F£ 15V, Ic=300A , V=600V
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Figurell. Transient thermal impedance IGBT,Inverter
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Figure 7. Switching losses of Diode
RGon=2.5Q, Vge=600V
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Figure 9. Capacitance characteristic
10°

—Z,,c: IGBT

hIC

107"

10°

i 1 2 4
n[Kw] 0.00807  10.02 (63268 [0.176
ls] [467E5 000115 (00375 [0.0336

10
1E-5 1E-4 0.001 0.01 0.1 1

t(S)

K 11, BESHBHPT IGBT 148 2%

Zmic=f(t)
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Figure 8. Switching losses of Diode
Ir=300A, Vce=600V
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Figure10. NTC-Thermistor-temperature characteristic

10°
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107
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thic*

i 1
Wlkow]  0.0038
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Figurel2. Transient thermal impedance FRD ,Inverter

Zmic=f(t)
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48 / Circuit diagram
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