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XEESH Key Parameters B IR EEi Circuit Configuration
Vces 3300 \Y,
Voe(san Typ. 2.00 v 3(¢) 9(C) 7(C) 5(C)
Ic Max. 2400 A
Irmy Max. 4800 A 2<G>wr< ({ . (ﬁ
BRI A Typical Applications W (E) 8<E) ) 6<E> I 4<E>
® 75| {5 Traction Drives ] 1 g b
@ HIHLIE Motor Controllers Fig. 1 Circuit configuration
® Hit Smart Grid RIRSME Module Appearance
@ 5] FEMEIARES High Reliability Inverters
R Features
® AISIC iR AISiC Baseplate
® AIN #ii AIN Substrates

® ILJFRAHE

® 10us & ZRES

Low Switching Losses

10us Short Circuit Withstand

BRARE LA

[ 2. BLERAME
Fig. 2 Module appearance

Module Label Code Instruction

Ha o & Hlm N &
E Data position Content of data
g Btix 5
Module batch number
i o 1 By ol

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BRATEE Absolute Maximum Ratings
iR SRR P S5 A EV¢: AL
Symbol Parameter Test Conditions Value Unit
Vers SR RO LI Ve = 0V, Te= 25 °C 3300 v
Collector-emitter voltage
Vews | MBS BAE Fe= 25 °C £90 v
Gate-emitter voltage
e r R LR _ o _agpe
le Collector-emitter current Te=1007C, Tymax = 150°C 2400 A
Nray
/C(RM) %EET&'“%{E EE{JIL to=1ms 4800 A
Peak collector current
E e s 3017 /N 2L =]
Proe | MAFEERSHE T, = 150°C, Te = 25 °C 17.8 KW
Max. transistor power dissipation
2 R P _ _ _ o 2
It Diode /2t Vr =0V, tp = 10ms, Ty; =150 °C 1550 kA’s
y g@é%%&(*ﬁﬁ%) %ﬂ?ﬁﬁﬁﬁzﬁﬁ%’ ﬁﬂﬁ%‘%%ﬁilﬂﬁ@bﬂ%ﬁ 6 v
isol Isolation voltage — per module ( Connected terminals to baseplate),
AC RMS,1 min, 50Hz, T¢c= 25 °C
Qrp )%EB.EQEEEEM(*%%) IEC1287.V41=3500V, V»>=2600V,50Hz RMS 10 pC
Partial discharge — per module
AR Thermal & Mechanical Data
ZH i {IE1 LA
Symbol Explanation Value Unit
e _ﬂ: j’}h
?ﬁ% .Hﬁ“l“fgh ik 33.0 mm
I Fh i erminal to heatsin
Creepage distance e
USRS . 24.0 mm
Terminal to terminal
e B
?ﬁqiﬁféinti%heatsink 200 mm
A2 A
Clearance T
RIS . 20.0 mm
Terminal to terminal
AR AR 2 600
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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AR Thermal & Mechanical Data
s ZHATR WA 2% F wMA | WAUE | BOME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 47 #H
Rin-0)ce1 Thermal resistance — IGBT 7.0 K/kW
, TR ST
Rin(2-0) Diode Thermal resistance — Diode 106 | K/kW
FAFL(GBT) %4715 5Nm, S K 1W/m-K
Rinc-HyieeT | Thermal resistance — Mounting torque 5Nm, 43 K/ kW
case to heatsink (IGBT) with mounting grease 1TW/m-K
FfhAFH (Diode) %4715 5Nm, S K 1W/m-K
Rin(c-H) Diode Thermal resistance — Mounting torque SNm, 5.1 K/ kw
case to heatsink (Diode) with mounting grease 1TW/m-K
. TAELER IGBT i /4 (IGBT) -40 150 °C
nee Operating junction temperature | — 4%t £ ( Diode ) 40 150 °c
2 oH R
Teg (i -40 150 | °C
Storage temperature range
ZEEFEH - M6 5 Nm
Mounting - M6
v 23 50 HL % L - M4 5 Nm
Screw torque Electrical connections - M4
HAL % T % F— M8 10 Nm
Electrical connections - M8
3

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HEFME Electrical Characteristics
FRAEFAI A B, &I Te= 25 °C Tc= 25 °C unless otherwise stated
s SH AR % wAME | HUBME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Ve = Vees 1 mA
A AR L E LR _ _ PPN
fees Collector cut-off current Vee = 0V, Vee = Vees, Te=125°C 120 mA
Ve = 0V, Vce = Vces, Tc=150 °C 200 mA
AR I H 3L _ -
lees Gate leakage current Voe = £20V, Vee = 0V 1 WA
R - 555 40 R AL HEL e _ -
VGE (th) Gate threshold voltage Ic = 90mA, Vee = Ve 5.50 6.10 6.70 Vv
Vee =15V, Ic = 2400A 2.00 \%
. B MR- R SR AR AT Hp
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 2400A,T,;= 125 °C 2.50 Vv
voltage
Vee =15V, Ic = 2400A,T,;j= 150 °C 2.65 \%
R TR B R
fe Diode forward current DC 2400 A
— pare 4 Vray
[ e T 4800 A
Diode peak forward current
Ir = 2400A, Vge =0 2.20 \%
Ve BRI Ir = 2400A, Ve = 0, Ty = 125 °C 2.60 %
Diode forward voltage
Ir = 2400A, Vee =0, T,;= 150 °C 2.70 \%
T,j = 150° C, Vcc = 2500V,
S LA Vee<15V, t,<10ps,
fsc Short circuit current VcEmax) = Vces— L Pxdi/dt, 9200 A
IEC 60747-9
ER: 1.(*1) RRIZSHIETEH KPS H((*1) indicates it is given at chip level),
Note: 2.(*2) FoR L& BB AECREIN I Lsce ( (*2) indicates L is the circuit stray inductance plus Lsce).
4

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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H A Electrical Characteristics
BrAERED S B, B Te= 25 °C Tc= 25 °C unless otherwise stated
ine) SRR FA wAME | HEME | mOKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
7 PN
Cies A . Vce = 25V, Vee = 0V, f= 100kHz 680 nF
Input capacitance
AR Ho A
Qq Gate charge +15V 32.6 uC
TN NS
Cres Bl ek o . Vee = 25V, Ve = 0V, f= 100kHz 0.06 nF
Reverse transfer capacitance
Lsce L 5 nH

Module inductance

LS| LR i BH, R0
Rcc+ee | Module lead resistance, 0.136 mQ
terminal-chip

PN S A P L

Raint .
ein Internal gate resistor

0.4 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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A {E Electrical Characteristics
%5 BHTR WA A BUME | somfE | mok | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 4760
S WA AR 1] o s
Lot Turn-off delay time Ty=125°C 5166 ns
Ic =2400A, T,=150 °C 5272
gCE =1 fﬂ%\\// Ty= 25 °C 904
1 GE= T )
tr Tl}élﬁ]ﬂ Rc(oFF) =6.8Q, T=125°C 1480 ns
Fall time p
Ls= 65nH, —
dv/dt =1600V/ys, Ty=150°C 1544
(Tyy= 150" C). T,= 25 °C 3927
Eore | NWrditi Ty=125°C 4437 mJ
Turn-off energy loss
Ty= 150 °C 4930
Ty= 25 °C 576
T3 4 A 6] o s
faem | Tyrn-on delay time Ty=125°C 584 ns
IC =2400A, TVJ: 150 °C 584
gCE =1 ig%\\//’ Tu= 25 °C 272
1 GE= T )
t éﬂﬁm Reon = 1.230, T,/=125°C 300 ns
ise time Ls= 65nH
dildt = 6160A/s, Ty=150°C 320
(Tyy=150°C). T4=25°C 4316
Eon | JPEBUR T= 125 °C 5325 mJ
Turn-on energy loss
Ty= 150 °C 6265
Ty= 25 °C 135
TR IR Ak S R A Y
Qr Diode reverse Ty=125°C 150 uC
h
recovery charge ij= 150 °C 160
= Ty=25°C 2488
R | 0 i
y (T4= 150° C). Tu= 150 °C 2296
T.= 25 °C 1512
TR IR A PR ST AR J
Etec Diode reverse Ty=125°C 1914 mJ
recovery energy T.= 150 °C 2079

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4800 4800
Ty=251C / PR T,=150'C /
4400 | T Ve 2y . 4400 | —— — jElis
------ Vee = 12V / L’ mmmem = Vge=12V /
4000 [— = — Vee =10V . 4000 [— = — Vee =10V
—_——— Ve =9V ’ —_——=— Ve =9V
3600 / 3600 /
3200 3200
_ 2800 —_ 2800
< <
S 2400 5 2400
L L
2000 2000
1600 1600
1200 1200
800 800
400 400
0 0
0 0 1 2 3 4 5
Vce - [V]
3. IGBT ittt R fh 28, 1= F (Vi) K 4. IGBT %t 4 itk L 7R 28, 1= (Vi)
Fig.3 Typical IGBT output characteristic, Ic=f (V) Fig.4 Typical IGBT output characteristic, Ic=f (V)
4800 4800
4400 4400
4000 4000
3600 3600
3200 3200
_ 2800 _ 2800
< <
S 2400 S 2400
L L
2000 2000
1600 1600
1200 1200
800 800
400 400
0 0
0 1 2 3 4 5 5 7 9 11 13 15 17 19
Vce - [V] Vee - [V]
P 5. 1GBT % thi 45 P ML R 28, 1= f (Vie) B 6. 1GBT fEa it g A 2R, 1= f (Vee)
Fig.5 Typical IGBT output characteristic, Ic=f (Vcg) Fig.6 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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20000 22000
Eorr, T=125C Eorr, =125
—— — Eorr, Ty=150T — — Eorr, Ty=150C
18000 [------ Eg:n}usst 20000 |--=--=-- Eg:Tv,':msst
— — — EonTy=150C ,' — - — EonTy=150C
Z 18000 =
16000 [ / i
=1.230 ‘ -
14000 | Reorm 680 v 16000 | Tee =222 :
U 14000 "
= 12000 / — = /.
E AR £ 12000 o
+ 10000 . ' .
% , / 1 5 10000 /
. =
w8000 Vs w
] 8000 |
’ &
6000 6000 |/ =t
— =
4000 4000 /‘
2000 2000
0 0
0 800 1600 2400 3200 4000 4800 0 2 4 6 8 10 12 14 16
Ic - [A] Rg -[Q]
7. 1GBT FFALBHEI AL M 28, Eon=f (I0), Eor=f (Ic) 1 8. IGBT FFORHUE AL 2L, Eon= T (Re), Eo= T (Ro)
Fig.7 Typical IGBT switching energy, Eo.=f (Ic), Eor= T (Ic) Fig.8 Typical IGBT switching energy, Eqn= f(Rg), Eoi= T (Rg)
5600 8000
—— — Ic-chip Cies f=100kHz
Ic - module ——— = Coes Ty=25C
----- Cres
4800 | 1000 |
4000 | \
| 100 K
— 3200 — ~_
= S 10 =
= 2400 O
1
1600
800 0T
T;=t0c (91 ! 4+t 000"
Ra(orFF) = 6.8Q
Voe = £15V
0 0.01
0 1000 2000 3000 0 20 40 60 80 100
Vce - [V] Vce - [V]
9. 1GBT i % 4 TAEIX, = f (V) Bl 10. HLARAEIIY IR, C=  (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) Fig.10 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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15
Vce=1800V
Ic=2400A
T,=25C
10
5
= <
y O .
> —
-5
-10
-15
0 4 8 12 16 20 24 28 32 36 0 05 1 15 2 25 3 35 4 45
Qg - [KC] Ve - [V]
Bl 11, MR R R R LB 2R, Ve = F(Qq) Kl 12. FRD i tHRp it gAY i &, 1 = £ (Ve)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, /r = f (V¢)
3000 4000
Erec, 1y=125°C Erec, =150 C
— — Eree Ty=150C — Erec, Ty=125C
Ve =1800V 3600 Voe = $15V
=t I =2400A
2500 KZEON) =115.\2/30 3200 \;CE =1800V
2800
2000
— — 2400
) br)
E E
» 1500 2000
8 g
w W 1600
1000
1200
800
500
400
0 0
0 800 1600 2400 3200 4000 4800 0 1 2 3 4 5
Ir - [A] Re - [Q]
&l 13. FRD S IR S B FE LY 2%, Epec=F(l) Bl 14. FRD S [AIIRZAAE SR H 2%, B, =f(Ro)

Fig.13 Typical FRD switching loss E,eo Erec=f(lf)

Fig.14 Typical FRD switching loss Eeo Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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5600 100
— = 7, Diode
4800
10 T O EE
4000 ~
3 -~
— 3200 > S
< =
: o /
£ Q
= 2400 2
=
N
1600
0.1
IGBT R(K/KW) 0.207 0810 1439 4544
800 7(s) 0.00128 0.00492 0.0413 0.256
Diode R(K/KW) 0451 1475 2872 5802
4(s) 0.00137 0.00527 0.0443 0.239
0 0.01
0 1000 2000 3000 3500 0.001 0.01 0.1 1 10 100
Wr-[V] Time [s]
15. FRD [ i %4 TAEIX, I, = f (Vp) 16. WA TP HIZE, Zigyr = f (2,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance,Z.r) = f (t,)

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

5

1.5£0.1
1£0.1
38t

190£0.5
171£0.2
5710.2
‘ 28.310.5
ARFAME 6
@j & ‘ &j LY % Screwing Depth Max. 16
= 28.25+0.2 | =)
6xM8
10.15£0.3| 7 5
- L —
< B S
3 © © R Hy=
— 4 g ﬁi = ‘ S—H H
= N <
— - o~
s @ O O 5| -
fam)
~ —"
1 : 5
o) 75 B 1D
\ ‘ [ X Screwing Depth Max. 8
[ro}
21402 8x#7£0.2 2105
38.154£0.2 | 41.2540.2
HE Weight: 1100g FEHLIM AL Module outline code: E3

Bl 17 BEHAMIR T
Fig.17 Module outlines

B ER R SHARA R
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

S Address TR A4 AR T A DA IX R 0 T
ZhuZhou City, Hunan Province, China
s ] Zipcode 412001
H, 1 Telephone +86 (0)731-28498268, 28498238, 28493472
1% H Fax +86 (0)731-28498851, 28498494
EERl ] Email sbu@ctrrczic.cc
2 ik Web Site http://www.sbu.crrczic.cc
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i P 2 AR 2R K

(L B T M 7= 5 SR T T TDNBR N SR B i T/ S B 2 R, AR5 105 B A Ref o — Bk, JEikfk
UEHAESCLERG RN ] P & A, BORT P A8 AT AT PP 7 S & A o AR5 EE M P A5 R AN B, T I R A W] OB s el
TR H

(2) A7 S B T SRR — 3 207 i B2 7 i R SRR, SRR et IR 7 i 500 T e 5 M R A i B, (ELER A ) ARIIEIR
Sl B AN R R IR . R R B A, AT S LI EIT hn E T, R OGRERR A R I R A 7 T
WHE

(3) WX AP AR RER, S THRRAT I s iRy Bed7 s AEandEdias) , SRV UUN 5 3R A m A HEAT R XU Al
7R RV, HRSL G R .

(4) 77 A AT R s S e ot A T b B SR A BRI BE L A FRAL R e 4 AR XVE R I 0L, 3R Rl Jeik RIE ™
s PO 8L FH AT S v

(5) FP=ahfEMEFIy, FeAEfhAL. PSR S, ERORTC AT . P SRS, AR AR A R I P 15 LT ARIE P o
(6) P BUE T E TUA LA, 2B MREIRE . iR e MR e, bR (preliminary) | 1ZF5R B WA %™
CEpsttt, B S HOEERE T, BTN R G S TR T ASHER), (RN Re R A . IR
s T ORI A BCE AR, R 2T Dt 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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