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—— CRRC F478! SiC MOSFET #%3k Half bridge SiC MOSFET Module
FEm#EFEM  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
XHESH Key Parameters FEER LA Circuit Configuration
Vbss 1200 \Y; 1,3
Rps(on) Typ. 2.0 mQ
b Max. 720 A
IDM Max. 1440 A
BRI R Typical Applications
® HFRE Automotive Applications ] 1.6 s 25 1
® A& fiimEh Hybrid/Electrical Vehicles Fig. 1 Circuit configuration
® il Motor Drives BEHRIME Module Appearance
SR Features
® fILIFIRIRFE Low Switching Losses
@ LRk Molded Package
® fILRAIT Low Inductive Design
® SizNg 1R SisNs AMB Substrate > HHAMY
Fig. 2 Module appearance
HERERZE I AR Module Label Code Instruction

Hodhfr B il &

E E Data position Content of data

r—r B S
1--8

Module batch number
E X BT 5
9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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—— CRRC 3418 SiC MOSFET &5 Half bridge SiC MOSFET Module
FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
BAREE Absolute Maximum Ratings
Ginc SR T S5 A EV¢ N LA
Symbol Parameter Test Conditions Value Unit
Voss | VAL Ves = OV, Te= 25 °C 1200 Vv
Drain-source voltage
VGsmax R Tc=25°C -8/+22 \Y
Gate-source voltage
VGsop O FRL Tc=25°C -4/+18 \Y
Gate-source voltage
21 € IR b
I BUE Rt L Te= 40 °C, Tijmax = 175°C 720 A
Rating drain current
B HID % N
Iow i UL tp=1ms 1440 A
Peak drain current
EIf A 2565 ) =] =)
Prrax RO BB T¢=65 °C, Ty max=175°C 1350 W
Max. transistor power dissipation
TR Pt e e 2
Pt Diode ft Vr=0V,t,=10ms, T,=175C 60 kA%s
y iﬁ?ﬁk%b_‘s(ﬁﬁ%) %E*%Fﬁﬁﬁﬂﬁ%y jﬁ%%%*ﬁ]ﬂﬁﬂbu EEE 4200 v
isol Isolation voltage — per module ( Connected terminals to baseplate),
RMS,f=0 Hz,t=1 sec ,Tc= 25 °C
BAn B R Thermal & Mechanical Data
ZH Y (= HpL
Symbol Explanation Value Unit
\LU—! _j:l: #14 (=}
;.ﬁﬁ% 'H&“Int%h tsink 7.3 mm
e i erminal to heatsin
Creepage distance s
i F .lﬁﬁ? . 7.3 mm
Terminal to terminal
\;u.x _:H: #L (=}
?ﬁfn'rf“l\‘t%ﬁh tsink 73 mm
Y% I erminat o heats!
Clearance s s
lm?-}m? . 4 mm
Terminal to terminal
AHX I RS IR A 4L >400
CTI (Comparative tracking index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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—— CRRC 4R SiC MOSFET #i3R Half bridge SiC MOSFET Module
FmEIEFM  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
AN EEE Thermal & Mechanical Data
(ie) SR W2 RAME | AMH | ROKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
BEI: 50% 4 FEHWG AV
MOSFET #4[H At=2.67 dm®min; Tg =65 °C
Rinu-FymosreT | Thermal resistance Cooling Fluid: 50% water / 83.5 K/ kW
-MOSFET 50% ethylene glycol; AV/A

t=2.67 dm®min; Te= 65 °C

B : 50%2 —FEVET: AV/

B HER L At=2.67 dm*/min; T¢=25°C
AP Pressure drop in cooling Cooling Fluid: 50% water/ 68 mbar
circuit 50% ethylenglycol; AV/A
t=2.67 dm*’/min; Te= 25 °C
AR K 7T
P Maximum pressure in cooling 25 bar
circuit
TAEL R
Tyop Operating junction -40 175 °C
temperature
e yE
Tstg ﬁﬁ% {ME -40 125 °C
Storage temperature range
LRI HLIE L% - M5
M Screw torque Electrical connections - M5 3 6 Nm
BB KR PTC-Thermistor Data
iR SRR M 2% /ME WA | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Tc=0°C 997.7 1000 1002.3 Q
R HE PR BELE
Rated resistance
Tc=150°C 1565.4 1573.3 | 1581.1 Q
TR R
TCr Temperature 0.385 %/K
coefficient
Ep et Tc=0°C
Tsh | self heating In=0.1...0.3mA 04 KimW

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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3 HFE) SiC MOSFET #85R Half bridge SiC MOSFET Module

E—
FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
B E Electrical Characteristics
BrAEREAIEE, B Te= 25 °C Tc= 25 °C unless otherwise stated
5 e A BAME | MBME | mCKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vies = 0V, Vps = Vpss 100 |JA
FEM I AR L 3L
Ipss Zero gate voltage drain Ves = 0V, Vps = Vpss, T,j=150 °C 500 PA
current
VGS = OV, VDS = VDSS, ij =175 °C 1000 |JA
IGSS *%*&{}% EE(FIE VGS = -8/+22V, VDS =0V 500 nA
Gate leakage current
AR -5 A R4 F
Vi Ib = 80mA, Vss =V, . .
st Gate threshold voltage ° m es bs 2 27 34 v
Vs =18V, Ib = 720A 2.00 mQ
“n TR - A r 2 F BE
Rbs(on) Drain-source on-state Ves =18V, Ip = 720A,T,j= 150 °C 2.70 mQ
resistance
Vs =18V, Ib = 720A,T;= 175 °C 3.07 mQ
P 3 _ _
s Forward transconductance | V05 ~20V: fo = 720A 380 S
Isp = 720A, Vs = -4V 5.90 \%
Vo' " A IR Isp = 720A, Vs = -4V, T = 150 °C 5.54 Y%
Diode forward voltage
Isp = 720A, Vgs = -4V, T,;= 175 °C 5.46 \%
T,j=175°C, Vpp =800V,
L% AL Ves<<18V, t,<<TBDus
/ P D)
se Short circuit current Vbs(max) = Vpss— L xdi/at, 8D A
IEC 60747-8
R 1.(*1) RRZSHNR S B RHEER T-( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) FoR L & H AR I Lsps ((*3) indicates L is the circuit stray inductance plus Lsps).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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3 HFE) SiC MOSFET #85R Half bridge SiC MOSFET Module
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FmEIEFM  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
B E Electrical Characteristics
BRAEFRHI B, EN Te=25°C Tc= 25 °C unless otherwise stated

5 SRR At BeME | MAME | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
C LIPNGERES Vbs = 600V, Vs = 0V, 31 O
s Input capacitance f=100kHz
AR o e
Q Gate charge -4/+18V 1.47 uC
c SR LA Vbs = 600V, Ves =0V, f 0.11 oF
i Reverse transfer capacitance =100kHz :
H e FL R
Lens Module inductance 6.0 nH
R G| 28 B, I - A
Roovss Module lead resistance, terminal-chip 05 mQ
Rein PR SR FELBEL 0.6 0

Internal gate resistor

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

TERG: AR i U, 1P AUR ESD B .
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—— C RRC F478! SiC MOSFET #%3k Half bridge SiC MOSFET Module
FmEIEFM  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
B E Electrical Characteristics
5 SR WA %A wAME | BB | ROKME AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 298
R W7 LE IR B (] _ .
Lot Turn-off delay time Ty=150"C 385 ns
ID =720A T\4= 175 °C 400
gDs = 8488\1%\/ T=25°C 50
2 ik 1 GS = - )
t FMH.T@ Ra(orr) = 3.3Q, T= 150 °C 56 ns
Fall time =
Ls=19nH, —
dv/dt =11700V/us Ty=175°C 56
(Ty= 175 °C). T=25°C 18
Eore | NBTHUE T;= 150 °C 47 mJ
Turn-off energy loss
Ty=175°C 45
Ty= 25 °C 72
FF 188 AR B[] — o
feom) Turn-on delay time T4=150°C 29 ns
Ip =720A Ty=175°C 23
Vos 2 84?/8\1/év Tj=25°C 96
N GS — - ’
t J:ﬂHT[ETJ RG(ON) = 4.7Q, T\4'= 150 °C 76 ns
Rise time Ls= 19nH
di/dt =10000A/us Ty=175°C 72
(TVJ= 175 °C) T\4= 25 oC 60
Eon | JTEBUE T= 150 °C 44 mJ
Turn-on energy loss
T,=175°C 42
Ty=25°C 2
R IR S LA k
Qrr Diode reverse Ty= 150 °C 8 pC
recovery charge T,=175°C 10
= Ty=25°C 113
R | 720 !
I Diod Vos = 800V, T~ 150 °C 215 A
' relc(:)ofe:evfﬁr?ant - diefdt = 10000A/ps .
y (Ty= 175 °C). Ty= 175 °C 263
. o Ty=25°C 0.9
ZRE R AR S k
Erec Diode reverse T4=150°C 4.8 mJ
recovery energy T=175°C 51

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

TERG: AR i U, 1P AUR ESD B .
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3 HFE) SiC MOSFET #85R Half bridge SiC MOSFET Module

FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
1440 1440
T\j=25°C Ty=175°C
Ve v —— et 7]
1260 |- - - - - - vee- 1260 [------ vee- .
LI vy Sl L 7%
Lo LA
1080 / K 1080 / .
. , ST
900 / s 900 //
, P L0 -
T / - - T /.
<= 720 . = 720 4
2 /. L £ Va4
540 / A 540 / %
s 1/
1 4
360 /,'/ 360 4
e 7
180 // 180 4
124
0 0
0 051 15 2 25 3 35 4 45 5 0 051 15 2 25 3 35 4 45 5
Vbs - [V] Vbs - [V]

3. MOSFET % Hi45 P di B gl 28, Io= f (Vbs)

Fig.3 Typical MOSFET output characteristics, Ip= f (Vps)

4. MOSFET fi th R PE St 28, o= (V)
Fig.4 Typical MOSFET output characteristics, Ib= f (Vps)

1440 ———— 1440 ———
GS_Tv;=25°c / 7 DS'_TV,-=25°c
1260 |- - e - 1260 [ ---- e e
1080 / R 1080
900 / 900
= 720 / / < 720
: 7 P
540 / 540
360 / 360
180 / 180
0 0
0 051 15 2 25 3 35 4 45 5 2 4 6 8 10 12
Vbs - [V] Ves - [V]

P 5. MOSFET fy H A L Y i 28, fo= f (Vbs)

Fig.5 Typical MOSFET output characteristics, Ib= f (Vps)

Pl 6. MOSFET &4 14 Mt L #h 28, Io= f (Vs)
Fig.6 Typical MOSFET transfer characteristics, Ip=f (Vas)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRRC FHrAY SiC MOSFET #53R Half bridge SiC MOSFET Modul
FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
5 120
Ves=18V Eorr, Tyj=150°C
Ty=25°C —— — Eorr, Ty=175%C
— — T,=150°C
fffff Ty=175°C Vi(cs)=-4V/18V
Ve (os) =800V
4 ,{S(DS)=142107A£) /
90 | Regory=330 /
/
0 /
£ 3 _—
£ — = /
(@] . N ey
£ | E v
g 2 /// w0 v
a 78
a
& 7
30 7
] /
7
7
74
0 olL
0 360 720 1080 1440 0 360 720 1080 1440
Ib - [A] Ip - [A]
/<] 7. 53 L BELUURY 1128, Rosiony = f (/) 8. MOSFET JT SR ML Y it 2, Eo= f (1)
Fig.7 Typical On-Resistance characteristics, Rps(on) = f (/) Fig.8 Typical MOSFET switching energy, Eqs=f (I¢)
120 250
Eon, Tyj=150°C Eorr Ty=150°C
—— — Eon, Ty=175°C —— — Eorr Ty=175°C
------ Eon, T=150°C
Vi (as)=-4V/I18V — = — Eon,Ty=175°C
pows oo Vo(as) =-4V/18V
o 200 Vo)
90 Rg(0FF)=3.3Q Ip =720A
= = 150
E E
z 3
w w 100
50
0
0 360 720 1080 1440 0O 2 4 6 8 10 12 14 16 18
Ip - [A] Re - [Q]

9. MOSFET JF i et R Hh 2k, Eon=f (Ic)
Fig.9 Typical MOSFET switching energy, Eo,=f (Ic)

Pl 10. MOSFET JF R AE S 28, Eon=f (Ra), Eor= f (Ro)

Fig.10 Typical MOSFET switching energy, Eon=f(Rg), Eofi= f (Rc)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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—— C RRC 3418 SiC MOSFET &5 Half bridge SiC MOSFET Module
FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
1800 500
— = Ip-chip Ciss f=100kHz
Ip-module —— — Coss T\j=25°C
L o i e R e e e (NN [N I Crss
100
1400 |
1200 |
< 1000 | = 10 \
=
o | ' N
800 (¢} T~ L
600 | 1}
400 |
200 | Ty=175°C |
Reorr) =3.3Q | 0l
V(gs)=-4V/18V = —
0 0.05
0 400 800 1200 1600 0 200 400 600 800 1000
VpsV] Vbs - [V]
11. MOSFET Jefi %24 TAEIX, Ip = f (Vps) 12, HARFEMTI I, C=f (Vos)
Fig.11 Reverse bias safe operating area of MOSFET, /p = f (Vps) Fig.12 Typical capacity characteristic, C=f (Vps)
18 0
Vps=800V
Is=720A
1 i
6 | 7,=25°c 150
14
12 -300
10 -450
>T. ° E 600
4 -750
2 -900
0
D -1050
-4 -1200
-03 O 03 06 09 12 15 18
QG - [KC]
13. MR A AR PR L Y T 2R, Vs = f (Q) Kl 14, AR AR RER = G R S R e OB HB 2K, 1 = £ (Vips)
Fig.13 Typical gate charge characteristic, Vgs=f (Qg) Fig.14 Typical body diode output and 3rd quadrant

characteristic, Ip = f (Vps)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
18 8
Erec, Ty=150°C Eree, Ty=150°C |[ Vos=800v
—— = Erec, T\=175%C —— — Ereo, Ty=175°C || Vas=-4/18V
Ro(oN=4.7Q
Vas=-4/+18V 7 Ro(0FA=3.3Q
15 | Vps=800V
lsp=720A
6
12
5
= 5
g E
= 9 © 4
8 g
w w
3
6
2
3
1
0 0
0 300 600 900 1200 0 4 8 12 16 20
Isp-[A] Rc -[Q]
15. 1215:1‘&%&&@@?5@5*%%@%&, Erec:f(ISD) IZE] 16. W:W%fiﬁﬂ‘f)ﬁgﬁﬁﬂﬂ@@?ﬁ Erec:f(RG)
Fig.15 Typical body diode switching loss E;ee, Erec=f(lsp) Fig.16 Typical body diode switching loss E,eo Erec=f(Rg)
100 Zin MOSFET 1600
1500
1400
3
x —
X G
10 < 1300
Q X
N
1200
1100
MOSFET R;(KKW) 4.427 7.746 28.570 25.854 16.903
1 7 i(s) 0.0004 0.0056 0.0417 0.2609 1.564 1000
0.001 0.01 01 1 10 100 0 20 40 60 80 100 120 140 160
t, - [s] Tc-[°C]
17. WEASHPLGTHILE, Zogs = F (t) ] 18, BB SIS 4%, R=F(T)
Fig.17 Transient thermal impedance, Zyn.,) = f (tp) Fig.18 Typical NTC thermistor characteristic, R=f(T¢)

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

TERG: AR i U, 1P AUR ESD B .
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FEm#EFEM  Product Datasheet RRZS Ver 24.03 HIhR Preliminary
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HEH Weight: 209g FEHAMIZET Module outline code: L5
B4, AR
Fig. 4 Module outlines

PRI R AR ST R AR
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

Mook Address TR A8 PR 7 A 0 X e TN
ZhuZhou City, Hunan Province, China
il e Zipcode 412001
G 1 Telephone +86 (0)731-28498268, 28498238, 28493472
5 H Fax +86 (0)731-28498851, 28498494
R e Email sbu@crrezic.cc
(3 i Web Site http://www sbu.crrczic.cc
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FFEEFA  Product Datasheet RRZS Ver 24.03 HIhR Preliminary

A5 FH 2 AR A 23K

(1) Bl F M i i A5 SR TUNBOR N BN B 7 s S S AR, ARSI IT & 65 B R ey — etk re . Joik Rk
AR B LSRPIR N (s A P, S UOR P AR A P BTV At ™ el (P B SR T A K 7 i A5 SN B, IR R B A R B B R
X

(2) A7 B T W b SR LA — 020 7 B A 7 it A SR, SRR DA 7 S B T e S MR E R A S (R R RIIE I £
D B AN 2RI I A o IR A5 B R AR AR, AT S RINABAT 7 S T, T RE I S B A ] R A A 7 e TR
(3) WURXA AR IR EDR, BUHTHRIRATIL (GO HIR . BT R disfss) o amAVE BN P 53 A R AT B U A
T EVEAY, #ALG R

(4) P AE R RE R, A 7 B T B SRR R R L L AT e A AR IXTE R L, TR R B ORAIE ™ b
(K S FH AT S

(5) 7P AhfEMEFINy, JPAEfhAL . P fWT RS, EFORTCHATIE L i S, AR DA T R P B R O T A

(6) P AT E A A, SRR RS WRE MR EMHE, 2hRBIR (preliminary) |, iZF57R RS %7 6 C
SERBLE, BRI SEOEERE T, BT R S S H RTR T UASHER, EROR AT A R R AR . I R
FHE A EABCA bR, MR Rz™ i Cn] DR .

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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