= sxwasm HSF4-600R12E3GK1

IGBT Module/IGBT &1k

Features/{5t&

e 1200V,600A
o H &R
H-bridge module
o ERMHBRE o/l 4
Low inductance ;
o ES MR E
High short circuit capability
o BRMBARIXIGE
Ultra low conduction and switching loss
o HERERKE_IRE
Including ultra fast&soft recovery anti-parallel

Mechanical Features/#l# %1% IGBT Power Module
2 FER

Isolated Base Plate
PRER AL
Standard Housing

Applications/
o fEARRRF

Servo Applications
o HBALIKZN

Motor Drives
o UPSEZ

UPS Systems

Equivalent Circuit Schematic/Z 3 H & E
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18] weion HSF4-600R12E3GK1

IGBT-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
vV . 1200
CES | g e f1- kS AT P v
Gate-Emitter Peak Voltage
Vv . +20
CES |l 41- 5 St 0 1 o P v
Continuous Collector Current
I . NN Tc =100°C 600
© | B R c A
Pulsed Collector Current
I _ . =1 1200 A
OM | g s b U tp=1ms
Total Power Dissipation ; _ o
Prot S TH 2 TH A Tvj max = 175°C 4285 W
IGBT Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Collector to Emitter Saturation Voltage l-= 600 A Voe = 15V Tvj=25C 2.2 v
CE sat S c~ » VGE
el - R SR L R 125 b4
Gate-Emitter Threshold Voltage . o
\Y; A Ic =18 mA, Vce = Vgg, Tvj=25°C 2 V
GEN | bl 1 L I c CE ce: V] 6
Collector-Emitter Cut-off Current .
I . . . Ve =1200V, Vge =0V, Tvj = 25°C .
CES | B - AL L IR cE GE ] 1.0 mA
Gate-emitter Leakage Current .
I \ o Vee=0V,Vge =20V, Tvj=25°C .
CES Mt~ i W FRLAL cE GE ) 600.0 nA
Internal Gate Resistor
Rai N 7 Q
S| iy Al e 0
Gate Charge
Q e Vge=-15...+15V 26 Cc
b g o H
. Input Capacitance
Cles gz Vee=25V,f=1MHz, 238 nk
i Vee=0V
Cres Reversi Tri?sfer Capacitance GE 99 nE
S 16 A B L2
tdon | Turn-on Delay Time Tvj=25C 215 oS
JF B AEIR I [7] Tvj=125C 240
ir Rise Time Tvm25¢ I nS
T ] Tvj=125C 80
idoff | Tum-off Delay Time Tvj=25C 750 oS
KW AL IR I ] s
V=600V, |c=600A, Tvj=125TC 840
Rg=1Q,Vgg=-8V-:-+15V e
" Fall Time Tvj=25C 75 <
P
T B[R] Tvj=125C 200
Turn-On Switching Loss Per Pulse Tvj=25C 30
Eon LA mJ
A e = Tvj=125C 44
Turn-off Energy Loss Per Pulse Tvj=25C 42
Eoff WA B mJ
ViAERE Tvj=125C 56
SC Data VGE<15V, VCC=800V,tp<10us,
'S¢ s Tvj=150°C 2400 A
Thermal Resistance,Junction to Case
Rive 4. e per IGBT 0.035 K/W
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Diode-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
V , 1200 \Y
RRV | 2 1) 26 2 0 i PR T
Diode Continuous Forward Current
I e TN 600 A
TSR IE [ B R
Diode Maximum Forward Current
I X tp=1 1200
M| p=ims A
Diode Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage _ Tvj=25C 2.0
VE o Il =600 A \Y
ML Tvj=1257C 2.1
Recovered Charge Tvj=257C 40.0
O s He
AR Tvj=125C 70
Iz = 600A, Vg = Vv, i=25°
Peak Reverse Recovery Current F = 600A, Vi = 600 Tvj=257C 330
Irm 5 e e U 1 Vge =-8V..+15V, . A
di/dt=4600A/us Tvj=1257C 385
Reverse Recovery Energy Tvj=257C 13.0
BreC | e sz ik m
ISR Tvj=125C 26.0
Thermal Resistance,Junction to Case .
Rinuc L gt per Diode 0.075 K/W
Diode-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
V 1200 \Y
RV | 1 2 STV A PRI
| Diode Continuous Forward Current 40 A
S b R
| Diode Maximum Forward Current to=1ms 80 A
M I o M P
Diode Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
i Tvj=25C 1.9
Ve Diode Forward Voltage - = 600 A J Vv
IE [ HLF Tvj=125C 1.9
Tvj=25C 1.4
ar ‘I;beéo%eied Charge J uC
o Tvj=125'C 4
I = 600A, Vg =600 V, —
I Revirse Recovew Current Vee = -8 V.. +15V, Tvj=25C 48 A
S [ R S Ve A R UL di/dt=4600A/us Tvj=125C 49
Tvj=25C 0.7
Erec ReV(‘erse R;ecovery Energy ) mJ
S F P B A5 Tvj=125C 1.4
Thermal Resistance,Junction to Case :
Rinic Lk _ANEE A per Diode 1.0 K/W
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Module
Symbol Parameter Conditions Min. Typ. Max. Unit
Isolation Test Voltage .
Vv . RMS, f=50 Hz, t = 1
SO | g it e # t="1min 3000 v
. Maximum Junction Temperature
T . 175 °
Vj max BshE C
. Operating Junction Temperature o
Tvj op THELE 40 150 C
Storage Temperature Range
T s -40 150 °C
STC | AR
Mounting Torque For Modul Mounting
M RN s Recommended(M6 3 6 N
S btk 0 s (M6) m
Terminal Connection Torque
Mt vy s Recommended(M5 3 6 N
ST L (M) m
Weight
G i 358 g
5B B R B P ELFH/NTC Thermistor, 4#{E{E(@ TC = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
BUE HLPEAE
Ros  |Rated resistance 5 kQ
R100_x005f [{R & =100° =
ARIR 1 peviation of R100 Te =100°C, Roo = 4930 -5 5 %
Pas Power(dissipation 20 mAV
B B-{A R, = Rys5 exp [Bosis0(1/T5 - 1/(298,15 K))] 3375 K
2550 1B_value ’
B B_{E Rz = R25 exp [825/80(1/T2 - 1/(298 15 K))] 3411 K
2580 B.value ’
Bas/100 B-fd R2 = Ros exp [Bas100(1/T2 - 1/(298,15 K))] 3433 K
° B-value ’
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i H A MEIGBT R EIGBT
output characteristic IGBT output characteristic IGBT
Ic=F(Vce) lc=(Vce)
V=15V T,;=150°C
1200 , - . 7 1,200 : -
| Vee=15v K 1S s
l ' ' / Vge=17V s -
- =y . - GE L — -
T Tym1s0C P/ S I | e Vge=15V / P
----------------- T,=125°C e w13y & J
T,=25°C A oF / S
800 b . ':' 200 | ] - = - "U"GE=11V ral T
A 11 1 1 ----- Vge=3V ,"' P
E‘ o r— "" il 3 el
= 4 = A
- a‘. /;_f I
400 , 400 /| S
7 /"P
Y/ e — -
o
%
o
° o 4 ° o Y 2 3 4 5
Vee [V]
R EIGBT FFXIRFEIGBT
transfer characteristic IGBT switching losses IGBT
Ic=f(Vee) Eon=f(RG),Eoff=f(RG)
V=20V Vge=%15V,l:=600A,V =600V
1,200 —
! e 300
— e.1mC
o T.=150°C e B, 150
1 . . ' || —— —- E_4125°C
---- T=125°C | A ] e E 4, 150°C
T,=25°C . :
800 200 H Vec=600V
I = 600A
— Vaeon = 15V
:E".-" - vGanfz -8V

6 8 10 12 14 0]
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BSHFEBUIGBT Bk
transient thermal impedance IGBT,Chopper
Zihac=f(t)
0.1
§| —— Zinyc:IGBT |
//
0.01 ﬁ/
g A
= y,
g x
oF
iz 1 2 3 4
r[K/W]: 0.0016 0.015 0.0154 0.003
T[s]: 0.0001 0.0068 0.039 0.43
0.001
0.001 0.01 0.1 10
t[s]
IF R ERE AR E TR
forward characteristic of Diode, Inverter(typical)
IF=f(VF)
1200
800
=<
400
©0.0 4.0

FFXRBFE—IRE TR
switching losses Diode,Chopper
Erec=f(RG)

IF=600A,VCE=600V

40 I I I I I
Vee =600V E,. 125°C
I =600 A n
\.CFGE =15 W/ wemmmemee Epoe 150°C
30
—] “--h“" .
\_\--“""--_‘_'__ .
20 e I
= —
E
o
10
o 0 4 8 12
Rs[Q]
B #BE T, FWD
transient thermal impedance,FWD
Zyp,c=f(t)
1 ﬂtﬁ P =
E Zyuc FWD
0.1
= — R,
e
== we
9‘ =1
NE //
0.01 al
’
/‘ iz 1 2 3 4
4 rlK/wW]: 0.016 0.034 0.013 0.012
Tls]: 0.0012 0.014 0.08 0.265
0.001 [T T TTTIT T TIT0m 1110
0.001 0.01 0.1 1 10

t[s]
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B2k B /circuit_diagram_headline
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