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CRRC E47%] SiC MOSFET #21R Half Bridge SiC MOSFET Module
FEEmBEEFM  Product Datasheet KRZ Ver 22.06 )i Preliminary
XESH Key Parameters B ER L5 Circuit Configuration
Vbss 3300 \Y 1,2
Rbs(on) Typ. 2.2 mQ
Ib Max. 750 A
Ipm Max. 1500 A 34,5
BRI LY F Typical Applications
® Z5|{E3) Traction Drives
® HipLEzE] Motor Controllers ER VT
Fig. 1 Circuit configuration
® AEerhM Smart Grid
HEERIME Module Appearance
@ 5T FEMEINAREE High Reliability Inverters
HR Features
@ AISIC %t AISiC Baseplate
® AIN #1R AIN Substrates
® (L CHFE Low Switching Losses
® LRI Low Inductive Design Kl 2. BHAME
Fig. 2 Module appearance
FEERER 15 AR Module Label Code Instruction

L EITIA Kl

E E Data position Content of data

= B S
1-8

Module batch number
E . R 515
9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRRC E47%] SiC MOSFET 2R Half Bridge SiC MOSFET Module
Fm#UEFM  Product Datasheet FRZ Ver 22.06 HIR Preliminary
BATEE Absolute Maximum Ratings
(iie) AR TR A il L2
Symbol Parameter Test Conditions Value Unit
Vbss {ﬁﬁ*& Ik Ves=0V, Tc=25°C 3300 V
Drain-source voltage
N 4
Vass BRI P Fe Tc=25°C -5/+20 Vv
Gate-source voltage
AERIWEL &R —ane  _47ge
Ib DC drain current Tc=80°C, Tijmax=175°C 750 A
N 5 N
oy | TR f=1ms 1500 A
Peak drain current
= et A=) o
Pmax lEllEl,fZ,S Ewr ]}Hﬁj(?ﬂﬁ o ] TC=25 OC, TVJ max=175°C 7350 W
Max. transistor power dissipation
e &l S, S5 B AR ) :
y Yt %E(*ﬁﬁ%) FEH A T lﬂﬁ% 55 3R 8] it i HE 5000 v
isol Isolation voltage — per module ( Connected terminals to baseplate),
AC RMS,1 min, 50Hz, Tc= 25 °C
Qe | BRI IEC1287.V4=3500V, V,=2600V,50Hz RMS 10 bC
Partial discharge — per module
BANHL R BE Thermal & Mechanical Data
ZH Wi B fH LA
Symbol Explanation Value Unit
\ll—'-l = }-{‘ =]
;Ziwﬁg“tigheatsink 32 mm
JTE e 7 g
Creepage distance e 2
. . 32 mm
Terminal to terminal
\ll—'-l = }-{‘ =]
'll'ﬁiiﬁgﬁtisheatsink 192 mm
A2 (AR
Clearance ity = i
8 755 . 19.2 mm
Terminal to terminal
AHX I R TR i HL ~600
CTI (Comparative tracking index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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F¥FR SiC MOSFET 5k Half Bridge SiC MOSFET Module

Fm#UEFM  Product Datasheet FRZ Ver 22.06 WK Preliminary
AR Thermal & Mechanical Data
(iie) AR TR A RAME | BBE | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
MOSFET #H
Rinu-cymosrer | Thermal resistance 19.5 20.4 K/ kW
—-MOSFET
SBD #[H
Rins-c) s Thermal resistance —SBD 39 40.8 KIkW
722k [=A =
: 1W/m-K
Rin(c-H) Thermal resistance — . 22.5 K/ kW
case to heatsink (per module) Mounting torque SNm,
with mounting grease 1TW/m-K
TAESSR
Tyjop Operating junction -40 175 °C
temperature
e H BEE
Tes TP B -40 125 °C
Storage temperature range
ZREEN - M6
Mounting - M6 3 6 Nm
BAREIHE HLEE ] — M8
M
Screw torque Electrical connections - M8 8 10 Nm
HLE% FIEM — M3
Electrical connections - M3 0.9 11 Nm

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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7R SiC MOSFET #5k Half Bridge SiC MOSFET Module

FEEmBEEFM  Product Datasheet KRZ Ver 22.06 )i Preliminary
BAFMEE Electrical Characteristics
BrAEREAIE B, B Te= 25 °C Tc= 25 °C unless otherwise stated
i AR A mAME | BURME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs = 0V, Vps = Vbss 100 pA
T AR HL AL
Ipss Zero gate voltage drain Vs = 0V, Vbs = Vpss, T,j=150 °C 500 pA
current
Vs =0V, Vps = Wpss, Tj=175 °C 1000 MA
A i FRLIAT _ B
fess Gate leakage current Ves = -5/+20V, Vps = 0V 500 nA
R - M R A F _ _
Vesith) Gate threshold voltage Ip =75mA, Vps = 10V 2.0 2.6 3.2 \%
Ves =17V, Ip = 750A 2.2 mQ
" TR AR-TE AR IR ZS Hi FBE
RDS(on)( )| Drain-source on-state Ves =17V, Ip = 750A,T,;= 150 °C 47 mQ
resistance
Vs =17V, Ip = 750A,T;= 175 °C 5.2 mQ
¥ 5 _ -
Js Forward transconductance | /08 =20V: Io=750A 300 S
Isp = 750A, Vgs'™® = 0V 255 %
1) TR IE R B - - - °
Vsp Diode forward voltage Isp = 750A, Vs =0V, T,;= 150 °C 4.00 \%
Isp = 750A, Vgs =0V, T,;=175°C 4.35 \%
Ty = 150°C, Vop =2500V,
JH % R Ves<17V, t,<<TBDys,
Isc Short circuit current Vbs(max) = Vbss — L xdi/dt, TBD A
IEC 60747-8
1.(*1) RS HAIR S 5B 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
ﬁ% 2.(*2) B 11 W3Rt T Ves R 17V %44 R Vsp. ((*2) Vsp with Ves=17V is also provided in figure 11.)
ote:

3.(*3)Fn L A HE A BN L Leps ((*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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F¥FR SiC MOSFET 5k Half Bridge SiC MOSFET Module

FEmEEEFAM  Product Datasheet RRZS Ver 22.06 )i Preliminary
AT {E Electrical Characteristics
BrAEREAE B, B Te=25°C Tc= 25 °C unless otherwise stated

5 ZHAATR Ak BeME | EME | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
, LIPANG IR Vps = 10V, Vs = 0V,
Cles Input capacitance f=100kHz 178 nF
AR FEL e
Qg Gate charge 5/+17V 7.75 uc
c RIFE A Vbs =10V, Ves =0V, f 15 O
e Reverse transfer capacitance =100kHz
B L JRR
Lsps Module inductance 12 nH
BEER 5| L RaRH, I -5 A
Roosss' | \odule lead resistance, terminal-chip 0.5 mQ
_ PRI S A AR FEL B
Reint Internal gate resistor 12 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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7R SiC MOSFET #5k Half Bridge SiC MOSFET Module

FEmEHEFM  Product Datasheet REZN Ver 22.06 )i Preliminary
EAFHE Electrical Characteristics
g SR AR ZF A mME | SUME | ROKME Li¥1va
Symbol Parameter Test Conditions Min. Typ. Max. Unit

Ty=25°C 380
KT E IR I [A] _ o
Lot Turn-off delay time Ty=150°C 550 ns
ID =750A, TVJ'= 175 °C 550
Vos = T 58/32\7/’\/ Ty=25°C 110
2 Bk GS = - )
t Ifﬁ*'m Reorr) = 0.80, T.= 150 °C 120 ns
altime Ls= 90nH, —
dv/dt =13000V/ps T,=175°C 120
(ij= 175 °C). ij= 25 oC 185
Eoe | NWriitiE Ti= 150 °C 200 mJ
Turn-off energy loss
Ty= 175 °C 205
T=25°C 390
taony | JTBIEIRIIEL Ty= 150 °C 320 ns
Turn-on delay time
ID =750A, ij= 175 °C 300
Vos = T 58/22\7/’\/ Ty=25°C 980
e Gs = - ,
t iﬁﬂg'm Reon = 1.7, T,= 150 °C 680 ns
ise time Ls = 90nH, - -
di/dt =3400A/us T,=175°C 600
(ij= 175 °C). ij= 25 oC 590
Eon | TEHUE T,= 150 °C 384 mJ
Turn-on energy loss
Ty=175°C 340
T,=25°C 8.5
R SRR L Y
Qr Diode reverse T,= 150 °C 10.0 ucC
h
recovery charge T=175°C 10
= T\=25°C 170
R R rkaE g | o =T90A, i
] Diod Vos = 1800V, T,= 150 °C 190 A
' relcc:)oserevcijrfr?ant - diefdt = 3400A/us -
v (Ty= 175 °C). Ty=175°C 205
T\=25°C 7.0
AR R 1A S e k
Erec Diode reverse T,= 150 °C 10.6 mJ
recovery energy T 175°C 13

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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477 SiC MOSFET %R Half Bridge SiC MOSFET Module
TaEIEFAM  Product Datasheet RRZS Ver 22.06 WK Preliminary
1500 - - 1500 — r
vt o] [ P Vi
—_— = Ves=17V P —_— = Ves=17V ‘¢
----- Vas=15V . - = - e Veg=15V g
1250 [— - = Vas=13v / , / 1250 | — - = ves=tav //
/- Va
. , 4
1000 // V4 1000 Z
1"
< X <
< 750 1 <750 .,/
-] / N / =]
500 /‘}/ 500
250 /' 250
0 0
0 1 2 3 4 5 6 7 0 2 4 6 8 10
Vps - [V] Vps - [V]

4. MOSFET it RE P HL Y 2%, o= f (Vbs)
Fig.4 Typical MOSFET output characteristics, Ip= f (Vbs)

3. MOSFET it ¢t S 28 il 28, o= f (Vps)
Fig.3 Typical MOSFET output characteristics, Ip= f (Vps)

1500 7T 1500
1250 / - 1250
1000 / . 1000
< 50 / g < 750

P /i P

500 500
250 250
0 0

0 1 2 3 4 5 6 7 8 9 0 3 6 9 12 15

Ves - [V]

Kl 6. MOSFET {4 it 2 il 2, Io= f (Vas)
Fig.6 Typical MOSFET transfer characteristics, Ip= f (Vgs)

Vbs - [V]

Kl 5. MOSFET % tH RF 1P HL B 1 £8, fp= f (Vbs)
Fig.5 Typical MOSFET output characteristics, Ip= f (Vps)

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

TER: AU, AP JURER ESD B it



ol
E a I:I] @ I:p E TM750HF33X2-F100
E——

CRRC E47%] SiC MOSFET 2R Half Bridge SiC MOSFET Module
TaEIEFAM  Product Datasheet RRZS Ver 22.06 HIRR Preliminary
8 800
Ves=17V Eorr, T=1501C
T,=25C —— — Eorr, Ty=175C
—_— =7T4ts0C|{ 1t 1 |------ Eon, T,=150C
----- T,=175C — - — Eon, Ty=175C )
Vos i180£1v i /
6 600 | Reomy 2170 e
----- Ra(oFF) =0.8Q L
i SR I PR |- /
g |- ]
£ - —— —_
o ~ T E
E 4 T 400
@
a
x
2 200
0 0
0 250 500 750 1000 1250 1500 0 250 500 750 1000 1250 1500
Ip -[A] Ip -[A]
] 7. S B B8 2%, Rosion = f (Io) K 8. MOSFET JF SRR FE ML R H 2K, Eon=f (Ic), Eop= f (1)
Fig.7 Typical On-Resistance characteristics, Rps(on) = (Ip) Fig.8 Typical MOSFET switching energy, E,.=f (Ic), Eox=f (Ic)
2000 17
Ciss f=100kHz Vphs=1800V
1000 [ —-=== Coss T,=25C 15 /DD=S750A
----- Crss T,=25C
100 : ~\.
\ O — —
g . e a
L R T '
1 hd 2]
o 10 = O
1 ----------
0.1
0 20 40 60 80 100 0 2 4 6 8
Vps - [V] Qc - [HC]
Bl 9. HISRFPES AR, C=f (Vos) Kl 10, MHAR HEGTRRTE JURY I 2R, Vs = T (Qo)
Fig.9 Typical capacity characteristic, C=f (Vps) Fig.10 Typical gate charge characteristic, Vgs=f (Qg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRRC FBFAL SiC MOSFET #55kt Half Bridge SiC MOSFET Module

FEEmBEEFM  Product Datasheet KRZ Ver 22.06 )i Preliminary
0 20
T,=25C Eree, Tyi=150'C
— = T=150C ], ——— — Epeo, Ty=175TC
----- Tu178¢ y Vbs =1800V
-250 VGS=0V ) oA
j‘/ y 15
-500 ; 7
- / 5
< . £
< -750 ‘ 10
= ; 8
,’/ )
-1000 —
1250 S /
. /6GS=17V,'?'
-1500 = 0
-8 -6 -4 -2 0 0 250 500 750 1000 1250 1500
Vbs - [V] Ir - [A]
11, AR AR N = G PR AR BB 2, 1 = £ (Vips) 12 PR ZARE SR S e SR HH 2K, E o =f(1f)
Fig.11 Typical body diode output and 3rd quadrant characteristic, Fig.12 Typical body diode switching loss Ee., Erec=f(/f)
Ip =f (Vps)
100
Zin MOSFET
-_— Zth Diode
3
=
X,
Q
2
£
N
MOSFET R(K/KW) 591 155 4.02 456 4.40
a(ms) 34.90 219 182.12 212.38 215.64
Diode R(KKAW) 11.82 3.10 804 912 8.80
01 g(ms) 34.90 219 182.12 212.38 215.64
0.001  0.01 0.1 1 10 100

t, - [s]

K 13, BRSIHPTRIZ, Zino) = T (£5)

Fig.13 Transient thermal impedance, Zy. = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRRC E47%] SiC MOSFET 2R Half Bridge SiC MOSFET Module
TaEIEFAM  Product Datasheet RRZS Ver 22.06 HIRR Preliminary
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H i Weight: 800g EHAM A Module outline code: X2
Bl 14, BEEANIR ST
Fig. 14 Module outlines

PR R R RAEA R AR
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

S Address T B A AU T A 0 [X R 0 b ]
ZhuZhou City, Hunan Province, China
s 1] Zipcode 412001
H, 1 Telephone +86 (0)731-28498268, 28498238, 28493472
1% I Fax +86 (0)731-28498851, 28498494
ZER ] Email sbu@ctrrczic.cc
B ik Web Site http://www.sbu.crrczic.cc

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEEmBEEFM  Product Datasheet KRZ Ver 22.06 )i Preliminary

15 FH 2 AR A1 2K

(1) Bl T M rh a7 i 5 B2 T TN EOR N RO, d T 7 SRS 2 A0, ACSOIE TR & 1015 R R IE N —RetidR e, JEiETRILE
FCAESE LSRR IR S Th B IE I PE, EC P AR A PR 7 i AIE I G R R AR R A SR By, VIR R A ] OB B R
SCHFo

(2) A7 S B T M rh AR AL — 820 7 it il A S P MR, S T 7 et e T R S TR A i 5, (ER N R PRI IR 4
i B AS SRR S IE A o SR s R RO A, AT & LI T i s T, B I OE T m Rl R A 7 T
(3) ARX A A RREDR, s THRRAT . (TR BT AR disfas) , smAUE WA 53 A A BR G EAT N R A
a VAL, LG IR E L

(4> 7P AE AT RE e, G ™ s T o P SO AR R L U R B 2 AR XY RO 00, FRA B TEVETRAIE ™ i
D) ASE TE 3 6

(5) PRIy, PP fbAL . ST RLS, ETRORTCHATIRE L i S, AR LA I A I 15 L AR

(6) PR T E U B, SR RS . R e AR e kil AR FIR (preliminary) , %45 IR 1% 4 2
e, B S HOEAERE T, BAE TR S R B AR LS, (ERRBLE AN AT RE 2 A AR . IR e
T E TR BB bR, Wiz O] AR 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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