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Single Switch IGBT

k7 Ver 21.10

KESM Key Parameters =>4 o) Circuit Configuration
Vces 1700 \'
1(C 2(C

Vcesa (typ) 230 Vv (©) (©)
I (max) 1600 A 7(C)
I c(rm) (max) 3200 A

9(G)
BRI H Typical Applications
o L7 Traction drives 8(E) i
o LIz Motor Controllers 3(E) 4(E)
o NJIKH Wind Power

High Reliability Inverter

L5 Features
o AISICHAMR AISiC Base
o AINFHR AIN Substrates
o =AEIRE High Thermal Cycling Capability
o 10uskH 7K % fE 10us Short Circuit Withstand

MGV coqeay B B2 1

R

Low V e(sat) deVvice

High Current Density

RIRIRZF i AR

K.

HEL I 45 44

Fig. 1 Circuit configuration

Kl2. BHSME
Fig. 2 Module appearance

Module Label code

IR

ab1234567890/123456781234

BB FRENE
Data position Content of data
112 BB 2 )

Module product code

13 SR

virgule
Module batch number

RBP4 5

22--25 Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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EiEE Absolute Maximum Rating
FRARREA I, BT e = 25 °C T case = 25°C unless stated otherwise
s SRR M oA Ha LA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
SR B &
Vere R 7;2.51%& HL V= OV 1700 y
Collector-emitter voltage
SR B &
Vers M 7;2.51%& HL +20 y
Gate-emitter voltage
I B T case = 80 °C 1600 A
Collector-emitter voltage
lll 7y
e SR 1M, T onee = 110 °C 3200 A
Peak collector current
N A AN =)
P RETHT R Ty = 150°C, T gaee = 25 °C 13.8 kW
Max. transistor power dissipation
. 1512
1%t U,é%f! Eﬁ Vg =0V, tp =10ms, T,;=125°C 480 kAZs
o 25 F s (F5 ) R S, I AR A e e
Visol lsolati it dul ( Connected terminals to base plate), 4000 Y,
solation voltage — per module AC RMS. 1 min, 50Hz
e 0 T H, FL AT (B ) IEC1287. V, = 1800V, V, = 1300V,
Qpp o 10 pC
Partial discharge — per module 50Hz RMS
A BIE Thermal & Mechanical Data
T L PR B Creepage distance 20mm
72 0] 7 Clearance 10mm
MR I FEL S TR 5 2 CTI (Critical Tracking Index) >350
(i) SRR M oA 0N b3 N I A
(Symbol) (Parameter) (Test Conditions) (Min) | (Max) | (Unit)
IGBT 47 #4fH g5 5e1H € T
R th-c) 16BT . . o . . 9 K/ kW
Thermal resistance — IGBT Continuous dissipation - junction to case
IR A T girtlEET
R th(J-c) Diode B e H . ) . n.;uf .E jj.%% . 20 K/ kW
Thermal resistance — diode Continuous dissipation - junction to case
P A AP () 235 T HE5Nm (IS HAIR)
R thchy Thermal resistance — Mounting torque 5Nm 8 K/ kW
case to heatsink (per module) (with mounting grease)
‘ IGBT#E7 (IGBT 150
Ty 4596 Junction temperature —— ( _ )
& 4> ( Diode ) 125
T &% Storage temperature range -40 | 125 °C
3 X [E - M6 Mounting - M6 5 Nm
FER R - M4 5 Nim
M 247146 Screw torque Electrical connections - M4
FLER M - M8
. . 10 Nm
Electrical connections - M8
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B4 {E Electrical Characristics
BRAERED A, BN T pee = 125 °C T case = 125°C unless stated otherwise
e PR % 1F =S I i N I Nl A 12
(Symbol) SR (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
) Vee=0V,Vce = Vies 2 mA
/ SE H AR AL FLIR
CES Collector cut-off current
Ve =0V, Vce = Vs, Tease =125°C 50 mA
AR IR R _ _
/ Vee =220V, Ve =0V
GES Gate leakage current GE CE 8 WA
R - S M A P _ _
"4 lc =80mA, Vge =V ) . .
GE (TH) Gate threshold voltage c MA, Viee = Ve 560 | 590 |6.20 v
) Er- gt E  |Ves =19V, /o =1600A 230 | 260 | V
Ve (sat)( " Collector-emitter saturation
voltage Ve =15V, I¢ = 1600A,T,; = 125 ° C 280 | 310 | vV
T IE A B ER .
le Diode forward current Hift DC 1600 | A
TN IE 1A B AR LR _
erm Diode maximum forward current |'P 1™ 3200 | A
/¢ = 1600A 1.70 2.00 V
YAS) R IR HL R
F Diode forward voltage
Ig=1600A, T,;=125°C 1.80 2.10 V
_ PN _ _ _
Cles Input capacitance Ve =25V, Ve = 0V, f = TMHz 120 nF
AR g
D Gate charge 15V 18 uC
R A FL 2 _ _ _
Cres Reverse transfer capacitance Vioe =25V, Ve =0V, 7= 1MHz i nF
R L Jk
L Module inductance 15 nH
P BH
Rine Internal transistor resistance 140 HQ
= 125° C, Vg = 1000V,
T LU VGE 15V, t,<10ps,
Isc T . 6400 A
Short circuit current, Isc V cemag = Vees— L “xdi/dt,
IEC 60747-9

VER: 1.(M1) Bz S BHINR S CoABEFEE T (*1) indicates it is measured at the auxiliary busbar terminal);

2.(*2) FonL 2 R AL HOR N EL y( (*2) indicates L is the circuit stray inductance plus L y).
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B4t {E Electrical Characristics
BRAERE A B, BT a0 = 25 °C T case = 25°C unless stated otherwise
GiRe) RN 2% AT =N I VR IS = N I S
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
ST E IR N [A]
Latom Turn-off delay time 1360 ns
T BB (]
f Fall time 275 ns
KT FE /= 1600A
E c 600 J
OFF Turn-off energy loss Ve = 900V Rgony =150 m
p }Fﬁiﬂéﬂﬂvj‘rﬁj L ~100nH RG(OFF): 1.5Q 440
dien) Turn-on delay time Ve =15V ns
' Rise time
Eon ITIBHE 330 md
Turn-on energy loss
Q RS S e P B HE A 550 c
" | Diode reverse recovery charge H
— ‘ I¢ =1600A
/ BRI R Ve =900V 980 A
Diode reverse recovery current di/dt =7000A/us
E TR SRR A 380 mJ
¢ | Diode reverse recovery energy

B//%E“E,‘-I:§%IJ)?E%’ ?i:l_\‘)l_I\IJTcase = 125 OC

T case = 125°C unless stated otherwise

i S AT W A =0 N I iV I v Nl I N A
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
KT L IR I (7]
Latom Turn-off delay time 1450 ns
T BB ]
£ Fall time 330 ns
PR AYEE I c= 1600A
E c 710 J
OFF Turn-off energy loss Ve = 900V Reony =150 m
f ﬁﬁﬂi}i‘ﬁﬂ' ] L ~100nH RG(OFF)= 1.5Q 440
don) Turn-on delay time Ve = £15V ns
t, Ffﬁﬁj'm 390 ns
ise time
Eon ITIBAIFE 500 md
Turn-on energy loss
Q. | CwEREkshE 870 ic
Diode reverse recovery charge
R e /= =1600A
e Diode?i%ears)i :ecr:}évger /gburrent Ve =900V 1150 A
y dir/dt =7000A/us
£ W R S 500 N

Diode reverse recovery energy

477




{Gf

thEhZE
arirla

-l W W

TIM1600FSM17-PSA

Collector current, Ic-[ A ]

3200 3200 /
2800 3 2800 // -
-] ’
2400 /7 2400 -
. _ e
< / < R
Ll-’ 2000 / o 2000 /
£ 1600 S 1600
(3] o
s S
3 1200 & 1200
° )
o o
800 800
T,=25°C Ty=1 V25°020V
Vee=20V GE=
400 — - Vge=15V 400 — - Vee=15V
----- Vee=12V omn Veg=12v
— == Vge=10V — == Vee=10V
0 0
0 1 2 3 4 5 1 2 3 4 5 6
Collectort-emitter voltage, Vce -[ V ] Collectort-emitter voltage, Vce -[ V]
P 3. i HH A LR i £ B4, R S 2Rl 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
800 2800
Tyj=125C — = Eorr (MJ)
Vee= 900V EON (mJ)
700 | Raony= 1.5Q / oa00l 77" Erec (MJ)
RG(OFF)= 1.5Q
Vee= £ 15V / ij: 125°C
600 —_ Veg= 900V
5 2 20004 0= 1600A
E — Vieg= * 15V
T 500 >
uof W 1600
> >
o [22]
g 400 -
] 5
> o 1200
£ £ p
£ 300 £ -
& 2 800
200
awo| el
100 — =-Eore(mI| | | 1 T
Eon (mJ)
""" Erec (MJ)
0 0
0 400 800 1200 1600 1.2 3 4 5 6 7 8 9 10

Gate resistance, Rg-[ Q]

KI5, TR RERE S B FEA P IR A% i 2

Fig.5 Typical switching energy vs collector current

P16, JF G BEFE M AR AL BEL AR 5% A 1 28

Fig. 6 Typical switching energy vs gate resistance
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Reverse voltage of FRD, VR -[V ]

3200 3600
2800 3200 ;
_ 2800 |
< 2400 |
& < 2400
S 2000 ) |
L 2
. 5 2000 |
ag 1600 3 |
g § 1600
[$]
o 1200 2 |
= S 1200
: |
w800 800 Tcase=125°C
RG(OFF)=1 50 |
Vee=115V
400 400 , |
— - Chip
Module
0 0
0 0.5 1 1.5 2 2.5 3 0 500 1000 1500 2000
Forward voltage of FRD, Vg -[ V] Collector-emitter voltage, Vce -[ V ]
P7. R I e e R b 2 P48, S fii 224 TARIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
1800 100
Ty=125°C R IGBT
di/dt<4000A/us —— = Ry, Diode
1600 _
- S
< 1400 ~
g 1200 z
w N
2 g
§ 1000 <
= ©
= (1]
o o
> 800 £
g -
° ©
& 600 £
o £
Q -
S 400 3]
2 5 IGBT Ri(K/kw)  0.28 2.00 2.82 3.91
& g t(ms) 0.1 4.24 48.8 257
200 =
Diode Ri(K/kW)  0.62 4.63 6.48 8.26
t(ms)  0.11 4.24 48.8 257
0 0.1
0 400 800 1200 1600 1800 0.001 0.01 0.1 1 10

Pulse width, t, -[s ]

B9, —HRE S i 22 4 T AR X

Fig.9 Diode reverse bias safe operating area

K110, IS HABE BT 28
Fig. 10 Transient thermal impedance
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Fig. 10 Module outline drawing
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Address

Zipcode
Telephone
Fax

Email
Web Site

T A AU T A U
X O Tk

412001

0731-28498268, 28498238,

0731-28498851, 28498494

pebu@csrzic.com

http://www.pebu.csrzic.com

Tianxin Industrial Park, Shifeng District, ZhuZhou City,

Hunan Province, China

28493472

717



