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XESH Key Parameters R BR 4 Circuit Configuration
Vces 1200 \Y, P3 P2 PL .
C5 C3 Cl “g
Vv Typ. 1.40 v
CE(sat) . J GsJ o E} 12
Ic Max. 600 A rp— B3 Bl %{ "
— % 2 Ly
C6 Cc4 C2
| Max. 12 A ™
CRM) ax OO G6 -J G4~J GZJ 5
E6 E4 E2 “é:
T6
R 57 F Typical Applications © N2 "
B 1. H 4
o . -
® HFRE Automotive Applications Fig. 1 Circuit configuration
@ B5E) LA Hybrid/Electrical Vehicles BRI Module Appearance
® LK) Motor Drives
R Features . s
‘s 5
© 5 £ AR Elliptical Cu Pin-fin Baseplate -". I .’.‘
® (LIFCHHE Low Switching Losses \ d{
b ke
® 1200V % H & Blocking Voltage 1200V
- K 2. KidsbE
® LRI Low Inductive Design )
Fig. 2 Module appearance
HEIRERZE I AR Module Label Code Instruction
EACI LA EAEITI R
E E Data position Content of data
:".l-""' 1.8 REHALIR S
p— Module batch number
E . 755
9--12 _
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BATER Absolute Maximum Ratings
5 SRR P S5 A il L&A
Symbol Parameter Test Conditions Value Unit
Vess | B BLRIE Vee = OV, Te= 25 °C 1200 v
Collector-emitter voltage
VGES *}H*&'Z{%Yj*& EEJ:E TC: 25 oC + 20 V
Gate-emitter voltage
£ HLAR HL IR _aco _ — 1760
Collector-emitter current Tr=85°C, Tymax=175°C 450 A
Ic
HIE LI
Rating Current 600 A
I V&
IC(RM) £ FE A U FLIR tp=1ms 1200 A
Peak collector current
B A 4525 7] = =]
Pnax RO BB Te= 75 °C, Tyjmax = 175°C 1050 W
Max. transistor power dissipation
. s 12
Pt I U Vr =0V, tp = 10ms, Ty = 150 °C 16.9 kA%s
Diode It
s e L 1= =y B e
v Y25 v (B LB A o T Jﬂﬁ_% 55 R [ it o F
isol Isolation voltage — per module ( Connected terminals to baseplate), 4200 \%
RMS,f=0 Hz,t=1 sec ,Tc= 25 °C
AN EE Thermal & Mechanical Data
24 Wi H L%
Symbol Explanation Value Unit
e
fl'ii]ﬁliéi\‘ti%heatsink o mm
T F, B
Creepage distance 7
. . 9 mm
Terminal to terminal
i B
'll'ﬁeiniﬁrﬁlzé‘lnfheatsink 45 mm
7 2% A] [
Clearance e e 2
. . 4.5 mm
Terminal to terminal
\ N 5| y =P
AR LR R A 200

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
e ZHAATR W2 RAME | AMH | ROKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT #H B : 50%Z —FHEW; AV
Rung-, 1687 Thermal resistance — IGBT At=10 dm¥min; Te=75°C 85 95 K/kw
Cooling Fluid: 50% water /
. AR HH 50% ethylenglycol; AV/At=10
Rin-p) Diode Thermal resistance — Diode dm®min; Te=75°C 120 130 KTkw
BHIE: 50% . ZBEAT AV
At=10 dm¥min; Te= 25 °C
Ve ’
AP ﬁriff;:%ro i cooling circuit | C00ling Fluid: 50% water / 68 mbar
P 9 50% ethylenglycol; AV/At=10
dm®min; Te=25°C
RHW R KIES
P Maximum pressure in cooling 25 bar
circuit
-40 150
IGBT &/ (IGBT) °C
- T AR I 150 175
i Operating junction temperature 40 150
T ( Diode ) oC
150 175
. VEl
Tag TPk IR -40 125 °C
Storage temperature range
2o | & _
ZERRIE - Ma 1.8 2.0 2.2 Nm
M YAkl Mounting - M4
Screw torque PCB 2%
PCB Mounting 0.55 0.6 0.65 Nm
A B EHE NTC-Thermistor Data
ine) SR Pt S5 A R/ME | BAUE | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
HiE HLPHAE — oo
Ras Rated resistance Te=25°C 5 kQ
R0 f % _ o _ 0
ARIR Deviation of Ry Tc =100 °C, R100=493Q -5 5 %
Pos ﬁﬁﬁﬂi L Tc=25°C 20 mw
Power dissipation
Basiso B - R2 = Ras exp [Basiso(1/T2 - 1/(298.15 K))] 3375 K
B -value '
Basiso B -fi1 R2 = Rasexp [B 25/80(1/T2 - 1/(298.15 K))] 3411 K
> B -value > > '
B2s/100 B -fi1 R2 = Ras exp [B 25/100(1/T2 - 1/(298.15 K))] 3433 K
> B -value > > '

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B EE Electrical Characteristics
BrAess A=, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
(i=) SRR XA RAME | BURME | K | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
Ices SRR Vee = 0V, Vce = Vces, Tj=150 °C 15 mA
Collector cut-off current
Ve = OV, Vce = Vces, ij =175 °C 20 mA
N =y
lcEs WP e I Vee = +20V, Vce = OV 0.5 MA
Gate leakage current
Vet PR B s lc = 15mA, Voe = Ve 540 | 6.00 6.60 v
Gate threshold voltage
Vee =15V, Ic = 450A 1.40 Y,
. %%*&'EE#*&T@*H EE}:TS VGE :15V, Ilc = 450A,ij =150 °C 1.60 V
VCE (sa) Collector-emitter saturation
voltage Vee =15V, Ic = 450A,T,j= 175 °C 1.65 v
Vee =15V, Ic = 600A 1.55 \Y,
;*&%Erﬂéiﬁ LI DC 450 A
Diode forward current
Ir
TARAEHUE IE 19 HIR
Diode rating forward current 600 A
— Peren 5 yrey
leru fﬁf ERIAEEV=1 2 t = 1ms 1200 A
Diode peak forward current
Ir = 450A, Vge = OV 1.75 \Y,
Ir = 450A, Ve = OV, T,;= 150 °C 1.90 Y,
VD TR IERHE
Diode forward voltage
Ir = 450A, Vee = OV, T,;j= 175 °C 1.90 Y,
Ir = 600A, Ve = 0V 1.95 \Y,
T, = 150°C, Vcc =800V,
L % LA Vee<15V, tp<3ps,
I S )
¢ Short circuit current Vegmay = Vees— L xdifdt, 2600 A
IEC 60747-9
ER: 1.(1) RRESHET SRS H((*1) indicates it is given at chip level),
Note: 2.(*2) R L2 H B BRI E Lsce ( (*2) indicates L is the circuit stray inductance plus Lsce).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B4 E Electrical Characteristics
BrAEREAI S B, B Te=25°C Tc= 25 °C unless otherwise stated
e ZHAATR At BOME | RAME | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
; PN Vce = 25V, Ve = 0V,
Ces Input capacitance f = 100kHz 88 nF
Mt AR B af
Qs Gate charge 8/+15V 32 uC
C SR AR LA Vce = 25V, Vee = 0V, 0.23 nE
res Reverse transfer capacitance f = 100kHz '
HER FE J
L . 8 H
oCE Module inductance :
B G| 2 rBH, 3Tl
Rceo+ep . . .
COEE Module lead resistance, terminal-chip 0.5 ma
P A AR L B
Rai .
aint Internal gate resistor 09 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B E Electrical Characteristics
5 SHATR M 2% A wmAME | HAUE | ROKE AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Tj=25°C 660
KT AL AR B (1] _ R
Laofty Turn-off delay time Ty=150°C 740 ns
lc =600A, Ty=175°C 760
VCE = 600V, T\I]: 25 oC 80
A Ve = -8/+15V,
tf TB%HTIEJ Re(orr) = 4.7Q, Ty=150 °C 160 ns
Fall time Ls= 35nH
dv/dt =4000V/us Ty=175°C 160
(Ty= 150 °C). Ty=25°C 425
Eorr KU AE Ty= 150 °C 59.5 mJ
Turn-off energy loss
Ty=175°C 61.5
Ty= 25 °C 250
F I8 AR B (7] ~ N
taon) Turn-on delay time Ty=150"C 250 ns
IC :GOOA, Twz 175 OC 250
VCE = 600V, TV]= 25 oC 70
N Ve = -8/+15V,
tr é:ﬂ‘ﬁtj‘lﬂ Raon) = 1.8Q, Ty=150 °C 90 ns
ISse tme Ls= 35nH, 3
di/dt = 6600A/us Ty=175°C 90
(Tvi= 150 °C). T4= 25 °C 33.0
Eon JPB AR Ty= 150 °C 49.5 mJ
Turn-on energy loss
Ty=175°C 51.5
. e Ty=25°C 36
SRR R 1 RS P K
Qrr Diode reverse Ty= 150 °C 67 uc
recovery charge T, 175°C 0
= Ty=25°C 280
SRR AN | oo !
" r[)el((:)g\(/ee:evcel:f;m - dig/dt = 6600A/s Ty= 150 °C 320 A
y (Ty= 150 °C). T4= 175 °C 340
. o Ty=25°C 17.0
AR R AR k
Erec Diode reverse Ty= 150 °C 32.0 mJ
recovery energy T2 175 °C 34.0

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1200 1200
T,=25C / T,=150C
Ve = 20V Ve = 20V /
—_— — Vee=15V —_— — Vee=15V
1050 [-==--=-- Vee=12V|—f 5 e 1050 [-==--- Vee = 12V
—_— = — Vge = 10V / A — = = Vg = 10V / ......
—_————— Vee= OV L ————— Vee= OV Lot
900 900
750 750
< <
- 600 = 600
S 0
450 450
300 300
150 150
0 0
0 0 05 1 15 2 25 3 35 4 45 5
Vce - [V]
3. IGBT % R RFPE LAY I 28, 1= (Vie) Kl 4. 1GBT %t 4 P ML Y fh 28, de= (Vee)
Fig.3 Typical IGBT output characteristic, Ic=f (V) Fig.4 Typical IGBT output characteristic, Ic=f (V)
1200 1200
1050 1050
900 900
750 750
< <
- 600 = 600
S 0

450

300

150

0 0.5 1 1.5 2 2.5 3 3.5
VcE - [V]

450

300

150

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

5. 1GBT fi HAF ML B 2R, Ie= £ (Vee)
Fig.5 Typical IGBT output characteristic, Ic=f (Vcg)

6. IGBT A& ket SR 2R, Je=  (Vee)
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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160 440
Eorr, Ty=150C Eorr, Ty=150C
—— — Eorr TyF175C —— — EorrTy=175C
------ Eon, Tyj=150C 400 |- - - - - = EgnTy=150C
140 | — - — Eon, Ty=175¢C . — = — Eon.Ty=175C
Vg =600V / 360 |vqe = -8/+15v
Ve = -8/+15V f Ic =600A
120 RE(EON, :1+.8Q 4 / 320 \(/:CE =600V [
Ra(oFr) =4.7Q y ’
100 280 /'
— —_ "
g £ 240 /
' 80 1 ”
= = 200 -
uf 60 df ”/
160
120 '/
40 /
80 ! //ss}-
20 /
40
0 0
0 300 600 900 1200 0 5 10 15 20 25 30 35 40
Ic - [A] Re - [Q]
Bl 7. IGBT JF RARFEI AL U 28, Eop=f (Ic), Eonr=Tf (1) [ 8. IGBT JF XAAE M AL 28, Eon= f (R6), Eot= T (Re)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eofi= T (Ic) Fig.8 Typical IGBT switching energy, Eqn= f(Rg), Eofi= T (Rg)
1400 500 p f=100kH
— — IC‘Chip ies =, = d ,Z
Ic-module _—_ — _— g?:: T,j=25C
1200 |
100 N\
1000 |
— 800 —
< | T 10 \
8 ! .
< 600 | 0 A
| ST
N — | 1
400 | 1 _
200 | 1, = 175°C -
RG(OFF) =4 f( L 1 1 | Ve
Vee=-8+15v | | | | | T e
0 0.1 -
0 400 800 1200 0 20 40 60 80 100
Vce - [V] Vce - [V]
P 9. 1GBT [fi % 4x TAEX, Ie = f (Veg) Bl 10. MG LR, C=f (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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1200
1050
900
750
<
< 600
L
450
300
150
-10 0
0 1 2 3 4 0 05 1 15 2 25 3 35
Qg - [MC] VE - [V]
Bl 11, MR FR A e PR M B 2R, Ve = (Qo) Bl 12. FRD H AR BB HE 28, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I =f (V)
48 48
Erec, Tyj=150°C Erec, Tyj=150°C
—— — Ereq, TyF175C — Eree, Ty=1757C
Ve =600V ?/GEGT)(;BAIHSV
Ve = -8/+15V =
40 RE(EON) =1.8Q - -1 40 \;(;E =600V
32 32
o' =
E E
. 24 . 24
8 8
wu wl
16 16
8 8
0 0
0 300 600 900 1200 O 2 4 6 8 10 12 14 16 18
Ir - [A] R - [Q]
P 13. FRD S i) P S ATHE B2 1 28, Eec=F(l) Kl 14. FRD S 7] Pk S 1 FE MUY i 2K, Erec=f(Rs)
Fig.13 Typical FRD switching loss E e, Erec=Ff(lf) Fig.14 Typical FRD switching loss E,ec, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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300

100

Zin@a-F) - [KIkW]

- = Zj, Diode

Z IGBT

10
IGBT Ri(K/kW) 17.9 30.17 1042 29.71 6.8
n(ms) 0.53 4.79 31.81 154.89 468.58
Diode Ri(K/KW) 23.61 30.76 45.38 12.09 18.15
7(ms) 0.51 4.32 25.85 109.99 455.78
1
0.001 0.01 0.1 1 10 100

tp - [s]

15. FRD {4 TAE X, I, = (VR)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (\g)

20

10
(o]
4
T

0.1

0 20 40 60 80 100 120 140 160
Te-[°C]

17. L P SRR R 22, R= £ (To)
Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

K 16. WEASBEPTIIZ, Zungr) = f (L)

Fig.16 Transient thermal impedance, Zin.,) = f (tp)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fig. 18 Module outlines
11
Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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R R REFEERATF
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

oo hk Address TR A8 R T A W X R N [l ) _ i
ZhuZhou City, Hunan Province, China

T Zipcode 412001

| 15 Telephone +86 (0)731-28498268, 28498238, 28493472

& H Fax +86 (0)731-28498851, 28498494

] Email shu@crrczic.cc

] ik Web Site http://www.sbu.crrczic.cc

{5 FH 26 AR I 2R 3K

(1) Hs T 87 a5 B AR L TUABR N S it i) i B 2 B, AP TR & i B A ReVE oy — Btk da e, o
IEORIE AR SRR RN T A& I, WO P R P AT PRAS 7 S G PP . R 2B B0 i A5 AN B, EERARIR AT
(19 45 B S

(2) A7 Gl T SR LR — B 70 7 i Bt 2 7= b (0 SRR, Sl T UK A 7 i e v e S M B A i (LR A R
UEIX S 25 AN ™ b IR H A . ™ i A5 SRR, o ml & LIBIT 7 s s T, 5 B Sy 2 W] ol A A
(7 i T

(3) QRN A WA RPPR R, B TRRAT L CIIfi s iR, By7 . AEamdidsss) , s 53 A RGBT B X
B AT it S B AT Al AL GE— AR P

(4) 7P R AE LR b, AnA i 7 e T s SR SRR IR A PRI 4 TAR IXVERI G O, B ] ek iR
e )RS T 13 o

(5) 7= A AEAE IS, PPAR AL o 7 S T LS, CERRORTC R AR B L 77 i R RIS, A R] DAAEA i S 4 e PO 155 00 T AL 7 i o
(6) =B M TURH B, SRR PR . R E AR S e, ShORBIR (preliminary) |, iZbRR ERAE 1%
PSSR BETE, B SRR E T, B TR R AR AT LB, (R R A AN R S Rk A A
SR e M TR BB, R ST DA 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

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

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