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Em#EFEM  Product Datasheet RZS Ver 24.06
XESH Key Parameters k=8 ) Circuit Configuration
Vces 1200 \Y, 4
9
VcE(sat) Typ. 1.85 \V
6 7
Ic Max. 600 A
10/11
lcwrm) Max. 1200 A 5 8
-
A A Typical Applications )
® HHLIKZ) Motor Drives 3
® FIEE Power Charging Equipment K 1R AR
Fig. 1 Circuit configuration
® JLfkH Solar Power
EHRIME Module Appearance
® HIAE Electric Vehicles

Features

Cu Baseplate

T R E AL R A AR Enhanced Al,O; Substrates

i A RE 7T High Thermal Cycling Capability

e o o o |
=
e
X

10ps FEE&7RZHE T 10ps Short Circuit Withstand

RRFRE 1 R

K 2. BiRAME

Fig. 2 Module appearance

Module Label Code Instruction

EVE/I DAL BN A
Data position Content of data
L8 B 5
Module batch number
910 BREHUF 1 5

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Em#EFEM  Product Datasheet RZS Ver 24.06
BATER Absolute Maximum Ratings
e SRR T S5 A il L&A
Symbol Parameter Test Conditions Value Unit
Vees %%ff&-ﬁ%ﬁ_&ﬁﬁﬁ Vee = OV, Te= 25 °C 1200 \Y
Collector-emitter voltage
VGES *Hﬂ‘*&'jigjﬁ)—é %L—E TC: 25 oC + 20 V
Gate-emitter voltage
} Vr=y
lc S Tc=100°C, Tymax=175°C 600 A
Collector-emitter current
B HIAR W HL IR _
logero Peak collector current tp=1ms 1200 A
TR B 2 b KA R
P " : o T,j=175°C, Tc =25 °C ,
max Max. transistor power dissipation Y ¢ 3.0 kw
2 W Pl _ _ O 2
It Diode It Vr =0V, tp = 10ms, T,; = 150 °C 21.6 kA"s
v éﬁ%{ %Hﬁ(*}%ﬁ%) %ﬂ*ﬁﬁﬁﬁﬁﬂﬁ%v ﬁﬁﬁ?%%*ﬁlﬂﬁ@ﬁﬂ HH
isol Isolation voltaue — per module ( Connected terminals to base plate), 3400 \Y
g9e-p AC RMS,1 min, 50Hz,Tc= 25 °C
BN EE Thermal & Mechanical Data
ZH Ui B H L&A
Symbol Explanation Value Unit
\LIJ-! _j:l: #‘L (=
fi%\l“{%h tsink 145 mm
I e erminal to heatsi
Creepage distance st e
USRS . 13.0 mm
Terminal to terminal
\LIJJ _ﬂ: ;,t;l‘ (=]
frﬁﬁeiw?fé‘l“ti&heatsink 12.5 mm
A2 (AT
Clearance e RTE 3
: . 10.0 mm
Terminal to terminal
AT I R TR 45 2 5200
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRIRC 357 IGBT 442 Half Bridge IGBT
Em#EFEM  Product Datasheet RZS Ver 24.06
HANH R BE Thermal & Mechanical Data
755 ZHAATR It o5 A R/ME | MR | RORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT £ 55 #4
Rina-0) 1aet Thermal resistance — IGBT 49 K/kw
, ZIRE SR
Rin-c) piode Thermal resistance — Diode 77 KTkW
EbAFH(GBT) %5 14 5Nm, S HIE IW/m K
Rinc-H) 16BT Thermal resistance — Mounting torque 5Nm, 34 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-K
Fefib # [ (Diode) Z%e ) 5Nm, SR IW/m-K
Rin(c-H) Diode Thermal resistance — Mounting torque 5Nm, 40 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
T TSR IGBT #k7> (IGBT) -40 150 °C
P Operating junction temperature | — fg4%#4)( Diode ) 40 150 °c
L vE
Teg AR 40 125 °C
Storage temperature range
g0k E _
ﬁé’%ﬂq_ m‘;’ 3 6 Nm
M B4 I ounting
Screw torque I HZEH — M6
Electrical connections - M6 3 6 Nm
PR P NTC-Thermistor Data
5 SR M S5 A wME | AME | BOKME LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
WiE HLPH A
R . Tc=25°C
2 Rated resistance ¢ 5 kQ
R100 fmZ _ ° — 0
AR/R Deviation of R100 Tc =100 °C, R100=493Q -5 5 %o
FEHL)
P T Tc=25°C
2 Power dissipation ¢ 20 mw
Bas/so B-fA R2 = Rosexp [Basso(1/ T2 - 1/(298.15 K))] 3375 K
B-value ’
BZS/BO B-{E Rz = stexp [st/go(l/Tz - l/(29815 K))] 3411 K
B-value
Bosios | BH Rz = Rasexp [Basii00(1/T2 - 1/(298.15 K))] 3433 K
B-value '

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

TERG: A ExS i Uk, 1P AUR ESD B i -



€3

thEthz
CRRC

PR

TG600HF12M1-G3A00
IGBT £k Half Bridge IGBT

FmEIEFM  Product Datasheet RRZS Ver 24.06
BFE Electrical Characteristics
FRAEFRII A B, B Te= 25 °C Tc= 25 °C unless otherwise stated
e AR At wAMA | WBME | mKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
} s N
Ices et Bk Ve = 0V, Vce = Vees, T,j=125° C 10 mA
Collector cut-off current
VGE = OV, VCE = VCES1 ij =150°C 20 mA
B o
lces Wi it Vee = +20V, Vce = OV 0.5 MA
Gate leakage current
Ve (th) MR RR B s lc = 15mA, Ve = Vce 5.50 6.10 6.70 \Y;
Gate threshold voltage
Vee =15V, Ic = 600A 1.85 2.25 \%
) S R S AR L
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 600A,T,j=125°C 2.15 Y,
voltage
Vee =15V, Ic = 600A,T;=150° C 2.25 \%
Ie AR IE IR B IR DC 600 A
Diode forward current
— WAt 3
oy | CPFERESEERR | 1200 A
Diode peak forward current
I = 600A, Vge = OV 1.90 2.30 \%
VD B IER R I = 600A, Ve = OV, Ty = 125 ° C 2.10 Y,
Diode forward voltage
I = 600A, Vee =0V, T,j=150°C 2.10 \%
T\d = 150° C, Vcc = 800V,
B L Vee<15Y, t,<<10ps
| P o
s¢ Short circuit current VcE(max = Veces — L D xdi/dt, 2800 A
IEC 60747-9
HE: 1.(+1) TR ZSHHIMAR SN B EHESG T( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) Fn L& H BB L 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 A Electrical Characteristics
EARRER =B, 7500 Te= 25 °C Tc= 25 °C unless otherwise stated
e SHAR A oME | BME | BROKME | #T
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A s
Cies WA Vee = 25V, Vee = 0V, f= 100kHz 93 nF
Input capacitance
AR F g
+
Qs Gate charge 15V 6.9 uC
S AR L2
C . Vce = 25V, Vge = 0V, f = 100kH .
res Reverse transfer capacitance & & z 10 nF
R %
Lsce Module inductance 22 nH
MRS 2R BH, -0
Rec+ep Module lead resistance, 1 mQ

terminal-chip

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FFREBEEFM  Product Datasheet BRZAS Ver 24.06
HB4FHE Electrical Characteristics
e SH A WA 2% A BUME | M| ROk | P
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T/=25°C 725
% W7 ZiE AR B[] _ o
taoft Turn-off delay time Ty=125°C 70 ns
o =600A, Ty150°C 785
$°E = 62%{/ T/=25°C 120
R GE= T y
tf TIK%H_J‘IETJ Rgiorr = 1.5Q), ij: 125°C 205 ns
Fall time Ls(: 66nH
dv/dt =5000V/us Ty=150°C 225
(Ty= 150° C). Ty=25°C 66
Eorr KU AE Tj/=125°C 80 mJ
Turn-off energy loss
T/~150°C 84
Ti=25°C 310
R
toon) JPBIEIRINTA Ty=125°C 330 ns
Turn-on delay time
I :600A, TV]: 150°C 335
vee” 62%’\/ T=25°C 110
N GE= T )
. LETHTR Reion = 1.50, T/=125°C 115 ns
Rise time Ls(: 6)OnH v
di/dt = 6100A/us Ty=150"C 115
(Ty=150° C). Ty=25°C 22
Eon JFIB A T=125°C 29 mJ
Turn-on energy loss
Ty=150°C 31
. Ti=25°C 62
R R R L K
Qrr Diode reverse Tyw=125°C 95 ucC
h
recovery charge T\ 150° C 110
= Ty=25°C 405
iR | F 000 L
Diod Vee = 600V, Ty=125°C 460 A
" reI((:JO\(/eerreV(‘:al:?reent - die/dt = 6100A/us -
y (Tu= 150 ° C). T/=150°C 490
- o Ty=25°C 34
TR IR IR S A R K
Erec Diode reverse Ty=125°C 48 mJ
recovery energy T 150°C 56

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEEEEFA  Product Datasheet RRZAS Ver 24.06
1200 1200 r
T,=25C / T,=150C
Ve =20V Ve =20V /
—_— — Ve =15V —_— e Vge= 15V
------ Vee = 12V R mm e Ve =12V
1000 | — = — Vee =tov / . 1000 | — = — Vee=10v /
—— Ve =9V . ———— Vge= OV ,°
800 800
< <
. 600 . 600
L L
400 400
200 200
0 0
0 0 05 1 15 2 25 3 35 4 45 5
Vee - [V]
P 3. 1GBT it RrPE SL AL N 28, 1= f (Vee) 4. |GBT iy tHAFPE SR 2R, fe= (Ve
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (V)
1200 1200
1000 1000
800 800
< <
. 600 . 600
L L
400 400
200 200

05 1 15

2 25 3 35
Vee - [V]

4

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

B 5. IGBT % U5 1 L 7Y HR 25, fe=  (Vee)

Fig.5 Typical IGBT output characteristics, Ic=f (V)

Kl 6. IGBT 1Lt g T Hh 28, 1= f (Vae)
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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200 400
Eorr, Ty=125C Eorr, Ty=125C
— = Eorr, 1,j=150T — = Eorf, Iy=150T
180 |==-=--- Eon, Ty=125C / ------ Eon, Tyj=125TC
— = — Eon, T,7150C 350 | =— = — Eon, T=150TC ,
160 | Vee = 600v / Vee = 15V /, ‘
Ve = +15V Ic = BOOA .
Rgom = 1.5Q 300 | Vee = 600V /i
140 Rgorr) = 1.5Q /
— 120 = <0
2 o)
E E
+ 100 200
% %
w w
80 150
60 <7
100
40
20 50
0 0
0 200 400 600 800 1000 1200 0 2 4 6 8 10 12 14
Ie - [A] Rg - [€)]
7. 1GBT FF AR FEI AL 2R, Eqn=F (Ic), Eor=f (I0) K 8. 1IGBT I St AE 4L Y il 2K, Eon= f (RG), Eori= f (Rc)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eosi= T (Ic) Fig.8 Typical IGBT switching energy, E,n= f(Rg), Eoi= f (Rg)
1400 1000
—— — Ig-chip Cies
Ic-module I Coes
of—b0rvw | | | [ Cres
| 100 N
1000 | \
— 800 | E \l\
< r= 10 |5 ~—
R I 'T' [ — —_——
2) ' ]
= 600 | © .
400 | e_=——r—
200 | 7y, = 150°C |
Ro(orF) = 1.5Q 0.1 | f=100kHz
Vg = 215V ) T;=25C
0 0.05
0 400 800 1200 0 5 10 15 20 25
VCE - [V] VCE = [V]
K 9. IGBT [efi %4 TAEX, I = f (Vee) Kl 10. AR SRR, C=f (Vi)
Fig.9 Reverse bias safe operating area of IGBT, Ic = 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 1200
VCE =600V
I =600A
T, =25C
10 1000
5 800
2 3
" 0 v 600
> —
-5 400
-10 200
-15 0
0 1 2 3 4 5 6 7 0 05 1 15 2 25 3 35 4
Qg - [KC] Ve-[V]
B 11, MR FEL AR SR 2R, Ve = F (Qo) 12. FRD % HH e PR BB 2R, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I =f (V)
80 80
Erec, TuF125TC Erec, Ty=125C
—— — Epee, W150C —— — Eree,UF150C
70 | Vce =600V 70 | Vee =+15v
Vge = 15V ] IF = 600A
Rgony = 1.5Q / Vce = 600V
60 60
50 50
5 5
E E
40 40
u i
30 30
20 20
10 10
0 0
0 200 400 600 800 1000 1200 0 2 4 6 8 10 12 14
Ir - [A] R - [Q]
13. FRD R PR S AR FE S T 28, Erec=F(lF) Bl 14. FRD ) S A5G Y 28, Ere=f(Rs)
Fig.13 Typical FRD switching loss E e, Erec=f(/F) Fig.14 Typical FRD switching loss E e, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1500 - 1000
Ty=180C Zn IGBT
— — Zi, Diode
1200
100
900 S
3 53
+ g
600 .%
N
1
300 IGBT Ri(K/KkW) 1.07 3.36 10.7 335
f(ms) 0.08 153 18.1 127
Diode R{(K/KkW) 1.92 6.03 19.1 488
5(ms) 0.08 143 17.3 89.8
0 0.1
0 400 800 1200 0.001 0.01 0.1 1 10
Vr-IV] Tp-[s]
K 15. FRD S % 4 LAEIX, I = £ (Vi) 16. WEAABABUIIZE, Zingo = f (t,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance, Zu.c) = f (t,)
20
10
g
-
& 1
N
\,
\\
0.1
0 20 40 B0 80 100 120 140 160
Te-[°C]

17. A PR i 25, R=f(To)
Fig.17 Typical NTC thermistor characteristic, R= f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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0.45 - ol =2 BlE e 6.340. 1 X 2
0
il [ El EE] (D)=
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Kl 18, AEHAMIR S
Fig. 18 Module outlines
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD
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Address

Zipcode
Telephone
Fax

Email

Web Site

. s R _ Tianxin Industrial Park, Shifeng District,
3880 A 14 X 0 T _ _
ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472
+86 (0)731-28498851, 28498494
sbhu@ecrrczic.cc

http://www .sbu.crrczic.cc

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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5 FH 2R A 2 3K

L Hdla T 7 d s SR L TTIABR N G SRt 7 s S 2 e, AP TR & M5 B R BerE oy — etk darg,  JoikRik
FUAE R BCRRIR S vh o A O P FEAE B PP G 7 i & P e SR 5 ZEARAP R A5 RIS B, SR I R BORS B BB S
o

(2) A7 S B T AR — 3 2077 b Bl A2 O MR, SR T KA 7™ i B T e 5 SRR A i 25 (EL R ] fRAE TR 4
b 25 AN 2 SN 7 0 1 A o 2R A5 B R AR AR, B ) LA T 7 i Kl T M 7 A S 2 ) It R A 7 it T
(3) WARRTAT S A REIREE R, BN THREIRAT W (e R BT AR amdERRas) s AU U 5 3R R A HEAT BT XU A
an VAL, LG — IR T E L

(4) P PR RE A, AR 7 o B T v P SO AR BRGR P s FRIAL B 22 & TARXVE R DL, 32 ) B AR UE ™
D) A T E T £

(5) FARhEAE RIS, JPAE AL, P ST S, FETRORTCHATIRE . i YRS, A AT DU i R P T O OO T AL

(6) 7 B T E TURA A, S ERERES . R E MRS e HHE, S URBIM (preliminary) |, iZFRR ERAE 1% 5 D58
R, B S EOEAEE R, BT R SR AR AT LB, (ERORE AT AT RE 2 A AR AR . R B T
HUA EABCARRE, WRRZ & Cm] DA™
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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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