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FEmBIEFM  Product Datasheet hRZA Ver 23.02 HERLIGBT Rk Single Switch IGBT Module

x@EsH Key Parameters B 454 Circuit Configuration
Vces 1700 v 9(C) 7(C) 5(C)
VcE(sat) Typ. 1.95 V 3(C)
Ic(rm) Max. 7200 A
BLRVRY A Typical Applications 1(E)O i i
8(E) 6(E) 4(E)
@ Fa|f{EL) Traction Drives 1. HLERZERy
@ LIz Motor Controllers Fig. 1  Circuit configuration
® L Smart Grid BRSNS Module Appearance
® ] SR High Reliability Inverters
L= Features
@ AISIC iR AISiC Baseplate
® AIN 1R AIN Substrates
® =GRS High Thermal Cycling Capability
® 10us MK EES 10us Short Circuit Withstand 2. MEHUINE
Fig. 2 Module appearance
BRI AR Module Label Code Instruction

Kot A 7

(AL
Data position Content of data
18 [E-S1RY 65
Module batch number

ab1234567890 912 BT 5

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#BIEFAM  Product Datasheet hEZAK Ver 23.02
RATEE Absolute Maximum Ratings
i ZHATR TR A il LA
Symbol Parameter Test Conditions Value Unit
Vces %%1‘&-7){%7}‘.&%& Vee=0V, Tc=25°C 1700 V
Collector-emitter voltage
VGes BRSO L e Tc=25°C +20 Y
Gate-emitter voltage
LR IR —QF o _ — 170
fo Collector-emitter current Te =95 °C, Ty max= 175°C 3600 A
£ HIAR W IR _
lewm Peak collector current tp=1ms 7200 A
=) Fisaeyi [ AN =1
Prax EENZ ] nﬁﬁ'ﬂij@mﬁ o Ty= 175°C, Te = 25 °C 20 KW
Max. transistor power dissipation
2 W PE _ _ o o 2
It Diode A VR =0V, tr = 10ms, T,; = 150 °C 2200 kA’s
" ) i P R SR B g a1 5
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz, T¢c= 25 °C
e 0 T FL AT (B - -
Qrp Partial discharge — per module IEC1287.V41=1800V, V>=1300V,50Hz RMS 10 pC
ARAH i E Thermal & Mechanical Data
¥ Ui W B B
Symbol Explanation Value Unit
Uit - TR AR 33.0 mm
& H B Terminal to heatsink
Creepage distance e 2 40 -
Terminal to terminal '
i 7ROk 20.0 mm
Y ] 2 Terminal to heatsink
Clearance N
iﬁﬁ%_.%¥ . 20.0 mm
Terminal to terminal
R AR A 2600
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#BIEFAM  Product Datasheet hEZAK Ver 23.02
R A B iE Thermal & Mechanical Data
i SHATR M Ak wmoMA | IABME | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 43¢ #4FH
Rin-cycet Thermal resistance — IGBT 7.5 K/kW
. TR T
Rin) dioce Thermal resistance — Diode 9.5 KIkW
Al PH(IGBT) 2315 5Nm, SH#E 1W/m K
Rinc-H) 16BT Thermal resistance — Mounting torque 5Nm, 9.7 K/ kW
case to heatsink (IGBT) with mounting grease 1TW/m-K
Hefh #4BH (Diode) ZHJ7HE BNm, SHAE 1W/m-K
Rin(c-H) Diode Thermal resistance — Mounting torque 5Nm, 10.5 K/ kW
case to heatsink (Diode) with mounting grease 1TW/m-K
‘ IGBT & /v (IGBT) -40 150 °C
T ARSI
vj op 0 . . .
perating junction temperature N
A% Fr( Diode ) -40 150 °C
AR o
Teg Storage temperature range -40 150 C
ZHREE - M6 5 Nm
Mounting - M6
M LS RS LR — M4 5 Nm
Screw torque Electrical connections - M4
S HEH - M8 10 Nm
Electrical connections - M8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BT E Electrical Characteristics
KA B, BN Te= 25 °C Tc= 25 °C unless otherwise stated
5 e E N *AE BAME | BBME | BKNAE | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV, Vce = Vces 1 mA
;. - N
loes SR L it Vee = OV, Vee = Vees, Ty =125 °C 60 mA
Collector cut-off current
VGE = OV, VCE = VCES, ij =150 °C 100 mA
AR IR LR -4 _
loes Gate leakage current Vee = 20V, Vee = 0V L WA
Vo B SORAIEIRIE o2 450mA, Ve = Ve 55 6.1 6.7 v
Gate threshold voltage
Vee =15V, Ic = 3600A 1.95 2.35 V
. SR LR - R S A R R
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 3600A,T,;= 125 °C 2.20 Y,
voltage
Vee =15V, Ic = 3600A,T,;= 150 °C 2.25 \Y,
ZHRE IR M B R
le Diode forward current DC 3600 A
— perery 2z Nray
. SR ERESRERE | 7900 A
Diode peak forward current
Ir = 3600A, Vge = OV 1.80 2.20 \%
1) T IE R R _ _ _ .
VE Diode forward voltage Ir = 3600A, Vee =0V, T,j =125 °C 1.85 \Y,
Ir = 3600A, Vge = 0V, T,;= 150 °C 1.85 V
T.j=150° C, Vcc = 1000V,
J % FLA Vee<15V, t,<10us,
fsc Short circuit current VcE(max) = Vces — L(‘Z)xdi/dt, 14400 A
IEC 60747-9
HER: 1.(*1) RS HMR S 5B EEHE T ( (*1) indicates it is measured at the auxiliary busbar terminal),
Note:

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BAFM{E Electrical Characteristics
MrAEREAI B, B Te= 25 °C Tc= 25 °C unless otherwise stated
5 SHA TR %A moME | BBE | RKE | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ LEPNG IR Ve = 25V, Vee = 0V, f=
Cles Input capacitance 100kHz 601 nF
AR Fa a7
Q Gate charge +15V 37.8 uc
c S AR A LAY Vee =25V, Vge =0V, f= 04 o
e Reverse transfer capacitance 100kHz .
FEEHR J i F Je%
Lsce Module stray inductance 6 nH
RS 2R HBH, -0
Recee Module lead resistance, terminal-chip 85 HQ

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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H 4 E Electrical Characteristics
i EAEA S MR A BAME | MBME | ROKE E<¥v
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 2175
R LR (] _ o
Lot Turn-off delay time Ty=125°C 2280 ns
IC =3600A, ij= 150 °C 2310
vee 7900V Ty=25°C 245
A2 T GE = L ,
t ‘FB‘T‘HTIQ Rg(orF) = 0.5Q, T=125°C 300 ns
Fall time Ls= 60 nH
dvidt =3100V/ps Ty=150°C 315
(Ty=150°C) Ty=25°C 1585
R Ty=125°C 1760 mJ
Turn-off energy loss
T= 150 °C 1790
Ty= 25 °C 970
R Ty= 125 °C 970 ns
Turn-on delay time
IC =3600A ij= 150 °C 970
5@ = ggﬂ\é’v Tu= 25 °C 310
1 GE= T )
tr J:ﬂ_ﬂj—hﬂ RG(ON) = 050, ij= 125 °C 320 ns
Rise time Ls= 60nH
dildt =11000A/us T=150°C 330
(ij: 150 oc) ij= 25 oC 370
Eon JPIEE Ty=125°C 600 mJ
Turn-on energy loss
T= 150 °C 650
T,=25°C 845
MR R I R PR :
Qr Diode reverse Ty=125°C 1410 uC
h
recovery charge T= 150 °C 1660
= T=25°C 1960
R | ’
o |Doterevne | G ponys | T 125°C 20 g
y (Tu= 150°C) Tu= 150 °C 2550
T=25°C 650
TR R I S ’
Erec Diode reverse T,=125°C 1120 mJ
recovery energy Ty= 150 °C 1240

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4 E Electrical Characteristics
2 SRR MR ZF A oME | MERUE | BOKME | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 2810
K I SR 1] _ .
Lot Turn-off delay time Ty=125°C 2970 ns
Ic =3600A, Ty= 150 °C 3010
vee 2900V Ty=25°C 300
A GE= T )
t ] Reorr = 2.0, Ty= 125 °C 330 ns
Fall time Ls= 60 nH
dv/dt =2100V/us Ty=150°C 345
(Ty= 150 °C) T,= 25 °C 1925
Eorr AW Ty=125°C 2120 mJ
Turn-off energy loss
T= 150 °C 2170
Ty=25°C 1205
oy | JTBIEIBIIEL Ty= 125 °C 1100 ns
Turn-on delay time
IC =3600A TVJ: 150 °C 1100
gCE = gf%‘v Tu= 25 °C 500
A GE= T )
tr é:ﬂ‘ﬁlgj RG(ON) = 2.00, ij= 125 °C 505 ns
ise time i
Ls= 60nH, -
dildt =8100A/us Ty=150°C 510
(Ty= 150 °C) T,= 25 °C 1680
Eon IFIEHE Ty=125°C 2200 mJ
Turn-on energy loss
T,= 150 °C 2400
T,=25°C 770
TR IR AR g Y
Qr Diode reverse Ty=125°C 1300 ucC
recovery charge
fy charg T4= 150 °C 1530
= T\=25°C 1570
— PR | oy i
" ggg\?erevfﬁént - dir/dt =8100A/us Ty=125°C 1950 A
& (T4= 150°C) Ty= 150 °C 2060
T.=25°C 535
R IR TR HRE k
Erec Diode reverse Ty=125°C 890 mJ
recovery energy T.= 150 °C 975

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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7200 7 7200
Ty=257C T,=150C
Ve = 20V VGe =20V /
— — Vee=15V / —_— — Vee= 15V
------ Vee = 12V mmmmmm Vge= 12V
6000 | — = — Vee=tov 6000 [— = — Vee=1ov /
———==— Vee=9V / ————— Ve =9V
4800 4800
< <
T 3600 T 3600
L L
2400 2400
1200 1200
0 0
0 0
3. IGBT % tHARF R SU R 2R, 1= (Vie) 4. \GBT % i Rt JU R 28, 1= (Vee)
Fig.3 Typical IGBT output characteristics, /.= f (V) Fig.4 Typical IGBT output characteristics, /c=f (Vcg)
7200 - 7200
6000 6000
4800 4800
< <
T 3600 T 3600
L L
2400 2400
1200 1200

0
15 2 25 3 35 4

Vce - [V]

0 05 1

5 6 7 8 9 10 11 12 13 14
VGe - [V]

5. IGBT % AR PE SR 2R, 1= £ (Vo)
Fig.5 Typical IGBT output characteristics, Ic=f (Vcg)

Kl 6. IGBT L ARr it g Y i 28, Jc= f (Vee)
Fig.6 Typical IGBT transfer characteristics, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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I -[A]

7200

6000

4800

3600

2400

1200

0 0.5 1 1.5
Vr-[V]

7. FRD %y i 5 P LR {28, 1 = £ (V5)

Fig.7 Typical FRD output characteristics, I = f (V)

Erec = [mJ]

1500

1200

900

600

300

0

Erec, Ty=125TC
— Ereo, Ty=150C

Vce =900V
Vee = +15V

Rag(on) =0.5Q /

0 1200 2400 3600 4800 6000 7200

I - [A]

9. FRD &W‘Wﬁfﬁﬁﬁ@ﬂﬂéﬁ, Erec=f(lF)
Fig.9 Typical FRD switching loss Eec, Erec=f(lf)

TIM3600E2SM17-TSA000

BT |IGBT 484k Single Switch IGBT Module

1800
Ereq, Tyj=125°C
— Erec, T,=150C
1600 [vg = £15v
I =3600A
Ve =900V
1400
1200
=
E 1000
g 800
w
600
400
200
0
0 1 2 3 4 5 6
R - [Q]
8. FRD JZ IAl Pk ST 45 AR JL AL i 28, E o =f(R6)
Fig.8 Typical FRD switching loss E,.o, Erec=f(Rg)
5000
Eorr, Ty=1251C
—— — Eorr, Ty=150C 1
4500 [------ Eon, Ty=1257C
— — — Eon, Ty=150C
4000 | Vee =900v
Ve = 15V
Ra(on) =0.5Q
3500 Ra(orF) =0.5Q
— 3000
5
E
2500
3
w 2000
1500
1000
500
0

0 1200 2400 3600 4800 6000 7200
Ic -[A]

Kl 10. IGBT FF RAFFEM Y 2R, Eo= f (Ic), Eotr=  (Ic)
Fig.10 Typical IGBT switching energy, Eq,=f (Ic), Eor=f (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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6400 P—e— 8400
— Eorr, Ty=1251 —— — I - chip
...... ESZ’FYTZVQ‘];%QCC ’ / Ic - module
5600 | — = — Eq, Ty=150C / . 7200
Vo = £15V VRl ]
Ic =3600A
4800 | vee =000v P
- / 6000 |
4000 |
2 — 4800
E < |
3200 <
% ©
X 3600 |
2400
2400 |
1600 |
800 1200 | 7, = 150C |
Rg(orF) = 0.5Q
Ve = 15V
0 0
0 1 2 3 4 5 6 0 400 800 1200 1600
Re - [Q] Vce - [V]
11. IGBT FFRARFE MR HH 2R, Eo=f (Rg), Eor= f (Rq) 12. IGBT iz 4 TAEX, I = f (Vi)
Fig.11 Typical IGBT switching energy, E.= f(Rg), Eot= T (Rg) Fig.12 Reverse bias safe operating area of IGBT, I =f (V)
8400 100
Ty=150°C | Zn IGBT
—— — Zy Diode
7200
6000
3
— 4800 =
< 3
=~ 3600 3
S
N
2400
IGBT Ri(K/kW) 0.189 0.542 1.254 5.486
1200 5(ms) 0.116 2220 14.18 158.6
Diode Ri(K/kW) 0.261 0.819 1.700 6.683
z(ms) 0.133 274 18.39 166.3
0 0.1
0 500 1000 1500 2000 0.001 0.01 0.1 1 10
Vk - [V] t, - [s]
Bl 13. FRD A% 4 TAEIX, 1, = £ (Vg) Bl 14, BESHEESTINE, Zing.q = (t,)
Fig.13 Reverse bias safe operating area of FRD, /., = f (V) Fig.14 Transient thermal impedance, Zy.c) = f (£,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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10000
— Cies
""" Cres
— == Coes
1000
=
100 |
o \ .
E ~.
[] . == ———
© 10 |+ T
1
f=100kHz
0.1 T,;=25TC
0.05
0 20 40 60 80 100
Vce - [V]

15
Ve =900V
Ic =3600A
T,;=25T

10

-10

-15
0 10 20 30 40

Qg - [KC]

15. HAFFES R M2, C= 1 (V)
Fig.15 Typical capacity characteristic, C=f (V)

Pl 16. MBI RGP T HE 2R, Ve = F(Qo)
Fig.16 Typical gate charge characteristic, Vg = f (Qg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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61.5%0.3 61.5%0.3
- 13%0.2
o
+
L N o
* [ | L |
| I \ P
™
1 L L F
o~
s
190%0.5 H
171£0.2
57£0.2
- A
o U@g @ &
© 28.2540.2. 1.5%40.1
& 9 10.15%0.3' 7 5 _6XM8
= m FLEKIRSES
1 _ m _ m/ F‘}r\ max screwing depth 16
Y Y Y !
U ~ ~ )
S S S
_ 9 _ £ _ 44} + +l +l _ F
93 0 e Er ?_r L N
~ ] En AR :
I @ _ @ _ fan i s bt
| ¥ W VY] | H by
© — 10.15%0.3 —
oS 1 ﬁ% 24.75+0.2 g
i @ 3 5
o 2t g N
& @ m | SRS s
L max screwing depth 8
3
2140.2 8X O70.2
3xh4 28%+0.5
38.1520.2| 41.25%+0.2
EE Weight: 1100g FEHANIZEA Module outline code: E2

Bl 17. BEHSERRAT
Fig. 17 Module outlines

bR R RHEIRA R
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

S Address T B A AU T A 0 [X 0 b ]
ZhuZhou City, Hunan Province, China
mw g Zipcode 412001
G 1 Telephone +86 (0)731-28498268, 28498238, 28493472
& - Fax +86 (0)731-28498851, 28498494
LT HIR A8 Email sbu@crrczic.cc
] Ik Web Site http://www.sbu.crrczic.cc

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

TER: AU, AP JURER ESD B it


http://www.sbu.crrczic.cc/

== thEAhE
c 3 CRRC TIM3600E2SM17-TSA000

oM Product Datashest MZ Ver 23.02 BB R IGBT BBk Single Switch IGBT Module

i P 2 AR AKX

(D Bla TP i 5 SR T TINER A SR Bt T s I 2 R, ACSOIEIT R S 105 B R REME o —BUhEdia e, JeiETRIEE
AR SRR IR N b e A SR ARG AT AT PPAG 7 i AOIE P R . G R AR BN 7 i 5 AN, IR R R A R OB B BB R 5
o

(20 AT b el T b SR AR — P8 7077 i e A b ) ML R, SRR R T DK P07 i Kl w5 SR i 25 (IR R fRAE IR 4
i B AN 2 S 7 b R I AT o W SR b A5 B R AR T, R W) o BB T 7= s T 35 B I S 32 =) Xl R AT B0 7 i T
(3) UNRRIAT A REIREER, BN TARIRAT . (IR BT A andisiss) o SmANE BN 7 5 34 ARG EAT N A U AT
an SR TEAL, LG — BT P

(4) PR b, SR 7 S T b T SR SRR . L AR e e AR IXSE RIS 0L, JA 7 BT GRAE fh
RIS AT S

(5) FPahfEMEFINy, FeAEMhAL. PSR S, ERORTC AT . P RS, AR AR A R I P15 LT ARIE P o

(6) P~ Bl A E A A, S BREPRES . R E AR S e HHE, 2SRRI (preliminary) |, iZFRR A 1% i O 58
B, B RS EOEERE T, R TR SR B AR R S ER), (R RAEEA A R R A A A0 R i s T
EILA EABARE, WERoRiZ™ o O] Db E 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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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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