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W RGBT B

ke 7 Ver. 1702

Double Switch IGBT

20174028

XEEH Key Parameters R4 Circuit Configuration
Vces 3300 \
V cesat) (typ) 2.40 Vv
I (max) 500 A 1(ED) 2(C2) 10(c2)
| crmy (max) 1000 A 7(E1)

9(G2)
R R Typical Applications 6 GV H H
o FE5|fEZ) Traction drives 5(C1) 8 (E2)
o HINLIEH] Motor Controllers 3(C1) 4 (E2)
o FREHLM Smart Grid
o AR AL High Reliability Inverter K1 LR

LS g =1 Features
o AISICIHR AISiC Base
o AINFIHR AIN Substrates

o HIAEINAE

o 10usHiER /KX HET)
([ ] ﬁvce(sat)i”%%#

it

High Thermal Cycling Capability
10ps Short Circuit Withstand

Low V ¢e(sap device

High current density

RIRERE i B

Fig. 1 Circuit configuration

Kl2. BHSME
Fig. 2 Module appearance

Module Label code

ab1234567890

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

B E BRENE
Data position Content of data
BYAHLIR S
Module batch number
BER 7515

9--12

Module serial number

TR Z AR U, H P AURIXES DR 4 it «
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MEE Absolute Maximum Rating
BRAFREA A, BT coee = 25 °C T case = 25°C unless stated otherwise
iRe) SR M A Bl LN DA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
Vces E“EEW'%W&EEE Ve =0V, Tyvj = 25°C 3300 \Y%
Collector-emitter voltage
Vers - B A + 20 v
Gate-emitter voltage
Nroy
e PRI T case = 100 °C, Tvj = 150 °C 500 A
Collector-emitter current
lll& Nroy
| o SR B R 1ms, T e = 140 °C 1000 A
Peak collector current
sy [ AN =
P max BEEHNRALHE Ty = 150°C, T case = 25 °C 5.2 kW
Max. transistor power dissipation
12 ol V& =0V, tp = 10ms, T, = 150 °C 80 KA%s
Y2 L R (L) TP T, S5 R AN
Visol Isolati it dul ( Commoned terminals to base plate), 6000 \%
solation voltage — per module AC RMS.1 min, 50Hz
Q e S T8 FL P A (R IEC1287. V1= 3500V, V2 = 2600V, 10 c
PP Partial discharge — per module S0HZ RMS, T¢=25°C P
AR B Thermal & Mechanical Data
JE FE P S Creepage distance 33mm
4 2% 18] [ Clearance 20mm
T Y FL RS TR 415 2 CTI (Critical Tracking Index) >600
el A MAZ%AF N[ OK| B
(Symbol) (Parameter) (Test Conditions) (Min) | (Max) | (Unit)
IGBT45 e #4fH g e fE E IFE
Rth(J-C) IGBT . L . . 24 K/ kW
Thermal resistance — IGBT Continuous dissipation - junction to case
_— B A st e IR 28 | kiaw
th(3-C) Diode Thermal resistance — diode Continuous dissipation - junction to case
P b A BE (BE ) %4 SHENm (B E1W/m-°C)
R th(c-H) Thermal resistance — Mounting torque 5Nm 8 K7kw
case to heatsink (per module) (with mounting grease 1W/m-°C)
. , IGBT#:4> (IGBT) 150 °C
Ty ZEiE. Junction temperature T -
: i P W53 ( Diode ) 150 °C
T s P&l Storage temperature range -40 | 150 °C
ZIEXE A - M6 Mounting - M6 5 Nm
HLER HIEH - M4 ) \m
M 245 )1/ Screw torque Electrical connections - M4
HLER HIEH - M8
. . 10 Nm
Electrical connections - M8
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4 (E Electrical Characristics
BrRARREA A, BT caee = 25 °C T case = 25°C unless stated otherwise
155 SRR At B/ | A R K| Az
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
Ve =0V,Vce = Vees 1 mA
AL H R A FLR _ _ P
| Vee=0V,Veg=Vces, T =125°C
CES Collector cut-off current GE CE™ VCES | case 30 [ mA
VGE = OV, VCE = VCESa Tcase =150°C 50 mA
AR s FRL _ _
| Ve =220V, Ve =0V
CES Gate leakage current GE CE 1 WA
ARz - 2 0 8 £ b I _ _
V lc =40mA, Vge =V . . .
GE (TH) Gate threshold voltage c GE = VcE 550 | 6.10 | 7.00 \%
Ve =15V, I = 500A 2.40 2.90 V
B2 FA - R SRR TR L
V e (san’ Collector-emitter saturation |V ge =15V, I¢ = 500A,T ;= 125°C 295 | 3.40 v
voltage
Ve =15V, ¢ = 500A,T,;= 150 ° C 310 | 360 | Vv
TR IR A B R
e Diode forward current DC 500 A
TN IE A B AR LR _
tp=1ms
erm Diode maximum forward current | © 1000 A
I = 500A 2.10 2.60 \Y
(1) SRR AL |- =500A, T, = 125°C
Ve Diode forward voltage F oV 2.25 | 2.70 v
I = 500A, TVJ- =150°C 2.25 2.70 \Y
YNCE _ _ _
C; - Vee=25V,Vge =0V, f =1MHz
e Input capacitance CE GE 90 nF
AR R
Qo Gate charge 15V 9 He
GRS R _ _ _
C ) Ve =25V,Vge =0V, f =1MHz
res Reverse transfer capacitance cE GE 2 nF
P e H JK
L .
M Module inductance 25 nH
P EE
Rint Internal transistor resistance 310 HQ
T, = 150° C, V ¢ = 2500V,
Gl i Vee<15V, t ,<10us,
I'sc Short ci%r%ﬁ%lﬂhrent | ° " “(*2) ; 1800 A
y Isc V cemaxy = Vces— L “xdi/dt,
IEC 6074-9

EER: 1.(71) Rz HrEa s i B REHER 7 ( (*1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) FonL 2 LS 24 BB L ( (*2) indicates L is the circuit stray inductance plus L ).
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B4 E Electrical Characristics
BrAERRA A B, BT caee = 25 °C T case = 25°C unless stated otherwise
s e IE MR A =0 T O I~ S N N 2
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
IR 7 LE IR I (]
Laon Turn-off delay time 1720 ns
T BRI 1] _
t Fall time vl c ‘_51%%%\/ 520 ns
S <
E orr Turn-off energy loss C e = 100nF 780 m.J
PR L ~ 150nH
S Y [H
acon) IR . Ve = £15V 650 ns
Turn-on delay time _
EFH A Roiow = 308
" R =4.5Q
t, Rise time G(OFF) 260 ns
Eon ITIBAAE 730 mJ
Turn-on energy loss
RE V3 faf
Q. _ WA I ) P A2 F A 390 e
Diode reverse recovery charge | =500A
I, B R R i v:E =1800V 420 A
Di
iode ieV(irfe recover)E/' current div/dt =2100A/us
E TR AR B AR 480 mJ
*® | Diode reverse recovery energy
BRAERER A B, BT case = 125 °C T case = 125°C unless stated otherwise
(=) ZHATR W 2% A w®N| OB &K B
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
KT LE IR I (]
Laotn Turn-off delay time 1860 ns
T BB 1] _
t Fall time vl c ‘_51%%%\/ 550 ns
T CE —
E orr KU C 4o = 100nF 900 mJ
Turn-off energy loss
ST L ~ 150nH
SHY|H
taton) LTS Ve = £15V 630 ns
Turn-on delay time _
t, T Il Reorr= 4.9Q 280 ns
Rise time
E on JTIBAFE 880 mJ
Turn-on energy loss
R R AR LA
Q. _ PR S e P L A 620 uC
Diode reverse recovery charge | =500A
| —HRE SRS V ez =1800V 460 A
r .
Diode ieve:e recover)E/' current div/dt =2100A/us
E TR AR B AT 760 mJ
* | Diode reverse recovery energy

41/9




—— pEpE
€3 cRRC

TIM500GDM33-PSA011

B4 E Electrical Characristics
BrAERRA B, BT caee = 150 °C T case = 150°C unless stated otherwise
s e IE MR A =0 T O I~ S N N 2
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
IR 7 LE IR I (]
Laon Turn-off delay time 1920 ns
T BRI 1] _
t Fall time vl c ‘_51%%%\/ 560 ns
S <
E orr Turn-off energy loss C ge = 100nF 1020 mJ
TR L ~ 150nH
S Y [H
taon JEIER Ve = £15V 620 ns
Turn-on delay time _
EFH A Roiow =32
" R =4.5Q
t, Rise time G(OFF) 280 ns
Eon ITIBAAE 930 mJ
Turn-on energy loss
RE V3 faf
Q. _ WA S e YR A LA 720 ucC
Diode reverse recovery charge | =500A
I, B R R i v:E =1800V 490 A
DI
iode ieV(irfe recover)E/' current dip/dlt =2100A/us
E TR AR B AR 900 mJ
*® | Diode reverse recovery energy
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1 1000
000 T/=25C :I R /=150 :/ . /
800 / / 800 + /
—~~ —~~ YA
* | < /-]
=~ 600 — 600
c c
4 o
5 5
o [&]
S 400 S 400
o [&)
Q Q
° ©
O (@)
200 200
— = — Vge=20V —_—— — Vg =20V
------ Vge = 15V === === Vg =15V
—_— — Vg =12V —_— — Vg =12V
Vge = 10V Vge = 10V
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7 8
Collector - emitter voltage, Ve - (V) Collector - emitter voltage, V¢e - (V)
3. R R il 2 B4, A AR SR 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
5000 6000
Conditions: — = Eorr (MJ) —— — Eorr (MJ)
T;j=150C Eon (MJ) Eon (MJ)
Ve = 1800V === === Eec(my | 1 {1t  |f=-====- Erec (MJ)
= 3.0
22232;24_53 5000 Co_nditio%s:
__ 4000 | Cqe = 100nf . lTJ:-éggA
r) cT
£ E Loe ooy
' ' 4000 Vge = 15V
2 5
w3000 w
> >
ol >
5 o 3000
0D 0
=2 2000 2
5 § 2000
& &
1000 1000 i
0 0
0 200 400 600 800 1000 0 4 8 12 16 20 24 28 32

Collector current, I¢ - (A)

Gate Resistance, Ry - ()

5. TR AERE S B AR FB IR A il 2

Fig.5 Typical switching energy vs collector current

6. TT < REFES5 MR R FELAR 5% 5% i 26

Fig. 6 Typical switching energy vs gate resistance
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Reverse Voltage, Vg - (V)

1000 1200
—— — I¢ - chip
Ic - module
1000
800
< <
) Y 800
600 =
c c
g o
= S 600
o o
.O —
= 400 2
2 2 400
i 3
200 Conditions:
200 | T;= 150°C
Rg(off) = 4.50
Cge = 100nF
Vge = +15V
0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 500 1000 1500 2000 2500 3000 3500
Forward voltage, Vs - (V) Collector emitter voltage, V¢e - (V)
BI7. AR IE AR g A i £ K18, Jf e 4 TAEIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
1200 100
Ty =150°C — 70 R IGBT
di/dt < 4kA/us = —— — Ry, Diode
= 50 o —— ]
~ /
—~ 1000 e
< g 28 7
i 2 1
< 800 N 10
o s 7
: I
2> 600 [ 3
) o
O ©
o 400 E 1
» 2 o7
2 =~ 05
> c IGBT R("C/kW) 0.90 5.64 7.90 9.58
& 200 2 03 ti(ms) 0.13 5.80 48.0 249
c
s 02 Diode R(C/kw) 1.78 11.3 15.8 19.1
= ti(ms) 0.13 5.80 48.0 249
0 0.1
0 500 1000 1500 2000 2500 3000 3500 0.001 0.01 0.10.2 051 235 10

Pulse width, t, - (s)

K9, R Sefi 424 TARIX

Fig.9 Diode reverse bias safe operating area

F110. [ A A EH BT h 28

Fig. 10 Transient thermal impedance
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38
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o

# B Weight: 1000g B 27 Module outline code: G
Bl11. iy iR}
Fig. 11 Module outline drawing

PRI o R IR B SRR PR A 7] - AR E LT

Semiconductor Business Unit, Zhuzhou CRRC Times Electric Co., Limited

T B A8 R T A e Tianxin Industrial Park, Shifeng District, ZhuZhou
oo hE Address [X L ol el City, Hunan Province, China
/T Zipcode 412001
H T Telephone 0731-28498268, 28498238, 28493472
e = Fax 0731-28498851, 28498494
HL - R4 Email pebu@csrzic.com
& 1] Web Site http://www.pebu.csrzic.com
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158 P 2 AR A 23K

(D Bl T fE BT T TR N B 5. BT MBI 2R, A S rE B R aefE o —
VAR, oA PRUE AR S E R RN ] o P A, S WORT P R A8 T BP0 7 il Ao R . G R A 7
R, TR A A S BEAR SCR

(2) A7 Bl T b S B — A8 20 7= i B 2 7 i R S ZRAE SRR T I i B AT RE S S R AR I i
1, IR F PRIER LS i B AN 2 R A IR A o IR B B AT, A F] & KRBT dh s T
MW, VI S 3R A W] Wl AT R T E R

(3) WUERRIAF AR E R, B FHRERAT I iR, By Edandifsss) , sV S, A Al
B REAT L RS A it o B DAy, L M R

C4) 77 A R RE AR, QA ™ e 0 o i SRR AR BRI P LS LA 2 4 AR XV A 1 L
O T TR PRAE T dh IR ST AT 52

(5) FAERAEAREFIT, JREE AL, AW, ERORTCHATIR R L Pk SR AR, TR DAAEAT i B P e ) 1
LT R = i o

(6) 77 il T U A B, SRR RS . IR E MR s e fHE, SFRR®IZ (preliminary) , %
PR R 1277 i QS BT, B A dh S BOEER e B, BdEFA R aE B B T LS, (EAR
FEEEYAT AT Be o R A AR . RS SRS T E TR BT, WIS 1% i Cn] AR A

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of
product applications, the information contained in this document can only be used as a general guide, the
application applicability cannot be guaranteed in some special applications. It is recommended that users do the
assessment of the application applicability before applied. If users need additional product information and help,
please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may
deviate slightly from typical values, but our company guarantees that these deviations will not affect the normal
use of the product. If the product information changes, our company will promptly amend the datasheet, please
keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace,
medical, life support, etc.), we strongly recommend that to perform joint application risk and quality
assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or
safe operating area of the product defined in the product datasheet, our company cannot guarantee the
reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no
residual charge and the products have been cooled before they can be touched. And all operations must be
under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The
annotation “Preliminary” indicates the product design is complete and final characterization for volume
production is in progress, the product information in the datasheet is currently can be referenced, but some
details may change in the future. There is no annotation indicates the product is capable to produce in batch
quantity.
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