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CRRC 7NBATT SiC MOSFET 53k Six-Pack SiC MOSFET Module
FRBIEFEM  Product Datasheet BRZN Ver 25.06 HIhR Preliminary
XESY Key Parameters B4 Circuit Configuration
vDss 1200 V P1 P2 P3
D1 ‘ D3 ‘ D5 ‘ ; “E !
RDS(Dn) Typ 2.07 mQ o JE A o JE A o JE A -
S1/D2 S3/D4 S5/D6 T3
Io Max. 540 A b 2 iy
' . . T4
Iom Max. 1080 A . % ot M % s Jt} -
52—t 4 e— S6 14 ! “é: "
BRI A Typical Applications e e %3
B 1. H R A
® K E Automotive Applications Fig. 1 Circuit configuration
@ G E) A Hybrid/Electrical Vehicles 1EHRIMNEZ Module Appearance
® HHLIKZ) Motor Drives

R Features
® iEHHEAR Cu Pin-fin Baseplate
® LI RIRFE Low Switching Losses Nl g P T
® LA E Bk Low Reverse Recovery Loss S '
. ) , Kl 2. BHAME
® LRI Low Inductive Design .
Fig. 2 Module appearance
® SizN4 #11HR SisNs AMB Substrate
BEIRAR LR Module Label Code Instruction

EEITIA ol A&

[ | I I I Data position Content of data

Ptttk =
o 18 RS

Module batch number
u]

. (RN
9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRRC 7N BT SiC MOSFET 53k Six-Pack SiC MOSFET Module
Fm¥EFM  Product Datasheet KA Ver 25.06 FIhR Preliminary
RAFTEE Absolute Maximum Ratings
g SR TR A il L2
Symbol Parameter Test Conditions Value Unit
Vbss {ﬁﬁ*& EEE Vs = OV, Tc=25°C 1200 \Y
Drain-source voltage
Vosmax | THAMLE Te=25°C 8/+23 v
Gate-source voltage
W —oco
Vesop Gate-source voltage Te=25°C -4/+18 v
P, N
I HUE b LR T=65°C, Tymax= 175°C 540 A
Rating drain current
N 5 N
ow | U tp=1ms 1080 A
Peak drain current
LN = PN (4 —aE o  _47ge
Prmax Max. transistor power dissipation Tr=65°C, Tyjmax=175°C 1068 w
2 AR Pt _ _ P 2
It Diode [t VR=0V,t,=10ms,T,=175C TBD kA’s
e ME_ Z i ’ Uit — ﬁ 1) it N,
isol Isolation voltage — per module ( Connected terminals to baseplate),
RMS,f=0 Hz,t=1 sec ,Tc= 25 °C
AT Thermal & Mechanical Data
ZH Ui (=l LA
Symbol Explanation Value Unit
\ll—'-l = }-{‘ =]
'll'ﬁl?\wiﬁ“tigheatsink 8.5 mm
JTE e 7
Creepage distance e e 2 65
: . . mm
Terminal to terminal
i - A
frﬂliwijﬁffa‘\l“ti%heatsink 45 mm
A2 (AR
Clearance ST
uﬂﬁ%-.\lﬁﬁ% . 4.5 mm
Terminal to terminal
AR H AR - 600
CTI (Comparative tracking index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEEmBEFM  Product Datasheet KRZN Ver 25.06 HIhR Preliminary
A B iE Thermal & Mechanical Data
g SR MR 2% A ROME | WAUE | ROKE | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A 50% 2 —FEEW AV
MOSFET 4 At=10 dm®min; T =65 °C
Riny-Fymosrer | Thermal resistance Cooling Fluid: 50% water/ 103 113 K/ kW
—MOSFET 50% ethylene glycol; AV/IA
t=10 dm’/min; Te=65 °C
A 50%Z —FEHEW; AV
A HI R At=10 dm®min; Tr=25°C
AP Pressure drop in cooling Cooling Fluid: 50% water / 50 mbar
circuit 50% ethylenglycol; AV/A
t=10dm’/min; Te= 25 °C
RSN S SN
P Maximum pressure in cooling 2.5 bar
circuit
TARSE R
Tyiop Operating junction -40 175 °C
temperature
TR B o
Tetg Storage temperature range 40 125 ¢
REILEM-MA 1.8 2.0 22 Nm
v 2230 4R Electrical connections - M5
Screw torque PCB %%H]

PCB Mounting 0.80 0.85 0.90 Nm
prat GRS NTC-Thermistor Data
5 SR AR W2 mME | BORME | BKME B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Res | BUEIRHLE To=25°C 5 kQ

Rated resistance
Rioo T % _ 0 _ 0

ARIR Deviation of Rioo Tc =100 °C, R100=493Q -5 5 %o
FERLTh AR —ogo

Pas Power dissipation Te=25°C 20 mwW

Basiso B-fH R2 = Ras exp [Basiso(1/T2 - 1/(298.15 K))] 3375 K
B -value ’

Basigo B-1 R2 = Rasexp [B 2s580(1/T2 - 1/(298.15 K))] 3411 K
B -value ’

Boas00 Bl R2 = Ras exp [B 251100(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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H 4 E Electrical Characteristics
FRAEFFA A, BN Te= 25 °C Tc= 25 °C unless otherwise stated
i S AR A RAME | MRME | mORME | B
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,;=150 °C 500 pA
current
Vs = 0V, Vps = Vbss, T,j=175 °C 1000 MA
A e FRLAL _ _
foss Gate leakage current Ves = -8/+23V, Vps = 0V 500 nA
AR - M R A F _ _
Vest | Gate threshold voltage Io = 60mA, Ves = Vos 22 28 3.4 v
Ves =18V, Ip =540A 2.07 mQ
. TR AR-TE AR IR ZS Hi BE
Rosen " | Drain-source on-state Ves =18V, Ip = 540A,T,;= 150 °C 2.55 mQ
resistance
Vs =18V, Ip = 540A,T,;= 175 °C 3.22 mQ
g ¥55 Vbs =20V, Ip = 540A 412 S
Forward transconductance ’
ISD = 540A, VGS =-4V 4.2 \Y
¢n | SHEIEREE _ _ _ o
Vsp Diode forward voltage Isp = 540A, Ves =-4V, T,;= 150 °C 4.0 Vv
Isp = 540A, Ves =-4V, T,;=175°C 3.8 Vv
T = 175°C, Vpp =850V,
L% LI Ves<18V, t,<<TBDus,
fsc Short circuit current Vbs(max) = Vbss— L )xdi/dt, TBD KA
IEC 60747-8
PR 1.(*1) RRiZSHIER SO B RFEESG 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) For L2 BB EIN | Leps ((*2) 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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FEEmBEFM  Product Datasheet KRZN Ver 25.06 HIhR Preliminary
H A Electrical Characteristics
BrAEREA S B, B Te=25°C Tc= 25 °C unless otherwise stated
5 AR Ak m/AME | MBI | KM | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
, ETPNGER S Vps = 600V, Vgs = 0V,
Cles Input capacitance f=100kHz 38 nF
MR Fi A
Qq Gate charge -4/+18V 1.6 uc
c SR LA Vbs = 600V, Ves =0V, f 0.09 O
s Reverse transfer capacitance =100kHz :
B L JRR
Lsps Module inductance ! nH
PRSI LR PH, -
Roosss' | \odule lead resistance, terminal-chip 0.7 mQ
_ DA ST A AR FELBE _
Reint Internal gate resistor Ves=0V 17 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm¥EFM  Product Datasheet KA Ver 25.06 FIhR Preliminary
B E Electrical Characteristics
g B WA 2% BAME | BAE | &KME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit

Ty=25°C 194
ST IEIR B (7] _ .
Lot Turn-off delay time Ty=150°C 240 ns
ID =700A TVJ'= 175 °C 252
gDS = 8;5/3\1/5\/ Ty=25°C 80
i GS = - )
t I%tﬁ.m Re(orr) = 6.3, T,= 150 °C 81 ns
alltime Ls=25nH, —
dv/dt =19160V/us T,=175°C 81
(Ty=175°C). Tu= 25 °C 28.34
Eorr AW Ty= 150 °C 29.12 mJ
Turn-off energy loss
Ty=175°C 29.72
Tu= 25 °C 118
R T4= 150 °C 96 ns
Turn-on delay time
Io =700A, T=175°C 92
gos = 845/3\1/%\/ T4=25°C 125
o Gs = - )
t éﬂﬂf I Reon = 1.8Q, T,= 150 °C 114 ns
ise time Ls= 25nH. - -
di/dt =5480A/us T,=175°C 108
(Ty= 175 °C). Tu= 25 °C 54.40
Eon | JTEBUE T,= 150 °C 60.60 mJ
Turn-on energy loss
Ty=175°C 61.84
Ty=25°C 2
R IR IR AL L k&
Qrr Diode reverse Ty=150 °C 8 uC
h
recovery charge T 175°C 10
= Tu= 25 °C 111
—HERAREES |0 Dgeny !
y rD;(c)g\?e:eV(:elJr?r'eent - dirldt = 5480A/us | = 150°C 230 A
y (Ty=175 °C). Ty= 175 °C 251
T.,=25°C 0.08
AR I AR B A Y
Erec Diode reverse T,= 150 °C 0.68 mJ
recovery energy T 175G 075
1.(*1) dv/dt: & SCRRWIE T R Vos EFHEL, 40% Vbs 2 60% Vps X H] B AHK ((*1) dv/dt: Defined as the slope
EE: of waveform of 40% Vps to 60% Vps during turn off )
Note: 2.(*2) dildt: & SCRITFEBE R b EFFE, 40% Ip = 60%Ip IX A LI AR ((*2) dildt: Defined as the slope of

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

R AZAHE T RAUR, 7 AR ESD B i .

waveform of 40% Ip to 60% Ip di/dt during turn on)
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FEmBUEFM  Product Datasheet KRZN Ver 25.06 AR Preliminary
1080 ——— , 1080 ———— ,
— Vo5 =20V / . / L Vs =20v /. /
972 [Tl - ’ 972 | — - — Ves=18v e
==wrslff sy ImEm] e/
864 - ’ 864 ber
/s /-y
756 R 756 b
/s /-7
648 / v ’ 648 o2
< o/ T L
S 540 / A S 540 .,/
£ a e ¥
432 / - ,/ 432 ~3/
324 ; ,/ 324 ,,'/
216 .',/ 216
108 ,;/ 108
0 0
0 05 1 15 2 25 3 35 4 45 0 1 2 3 4 5 6
Vbs - [V] Vbs - [V]
K 3. MOSFET % H e g R i 28, Io= f (Vbs) K 4. MOSFET i 4 PE g B i 28, Ip= f (Vbs)
Fig.3 Typical MOSFET output characteristics, Ip=f (Vps) Fig.4 Typical MOSFET output characteristics, Ip=f (Vps)
1080 1080
VGS_1T?,-\=/25“Q / .
972 | —— - Trisee / — 972
..... = .
864 / 864
756 VaE 756
648 648
< / T
S 540 . S 540
o /- o
432 / - 432
324 / - 324
216 . 216
108 / 108
0 0
0 05 1 156 2 25 3 35 4 45 0 2 4 6 8 10 12 14
Vbs - [V] Ves - [V]
Pl 5. MOSFET 4 4 28 i 28, Jo= f (Vbs) ] 6. MOSFET A4 L SR M 28, Io= f (Ves)
Fig.5 Typical MOSFET output characteristics, Ip=f (Vps) 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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FEmBUEFM  Product Datasheet KRZN Ver 25.06 AR Preliminary
5 120
Vas=18V Eorr, T=150C
T,=257C —— — Eor, Ty=175C
—_ =Ta50C| | |- Eon, Ty=150C
----- T,=175C — = — Eon, Ty=175C
100
4 Vas = -4/+18V .
Vs =850V .
Rogon 26.30 /
— Ra(orr) =1.8Q 7
T abr -
s e £
s :
£ 2 u
1
0
0 216 432 648 864 1080 0 216 432 648 864 1080
Ib - [A] Ib -[A]
P&l 7. i HBE RS #1122, Rosion) = (1) Bl 8. MOSFET JF R ARFEIA 2R, Eon=f (Ip), Eo= F (Ip)
Fig.7 Typical On-Resistance characteristics, Rps(on) = f (/p) Fig.8 Typical MOSFET switching energy, Eqn=f (Ip), Eoi=f (Ip)
120 1296
Eorr, T,j=150C Ip-module
T T 1188 {—— = oetP
— = — EonTy=1757C
100 Ty y 1080 1
= 2t 972 |
~
80 : 864 |
5 756
g 3 |
60 S 648
z X |
w 540
40 432 |
324 |
20 216
108 [sesra
Rg(off)=1.8Q
0 0
0 2 4 6 8 10 12 14 0 200 400 600 800 1000 1200 1400
Re - [Q] Vbs - [V]
Bl 9. MOSFET JF RARFEIAY LR, Eo= f (Re), o= (Ro) P 10. MOSFET Jffi % 4= TAE X, Ip = f (Vps)
Fig.9 Typical MOSFET switching energy, E,= f(Rg), Eot=f (Rg) Fig.10 Reverse bias safe operating area of MOSFET, Ip = f (Vps)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmBUEFM  Product Datasheet KRZN Ver 25.06 AR Preliminary
500 18
Ciss f=100kHz Vos=850v
200 | TS 1i725¢ 16 | T 250
100
14
50
20 \ 12
10 \ 10
— 5 by
L ~_ 2 8
T 2f e EEE— @
o 1/ L 6
05 4
0.2 |~ - 2
0.1 B, EENP SN S S A S S — ————
0
0.05
0.02 2
0.01 4
0 200 400 600 800 1000 1200 -0.2 0.2 0.6 1 14 1.8
Vbs - [V] Qg - [KC]
Kl 11, AR SR 2R, = (Vo) Pl 12, WA HELfmr AR 1 B T 28, Vs = F(Qo)
Fig.11 Typical capacity characteristic, C=f (Vps) Fig.12 Typical gate charge characteristic, Vgs=f (Qg)
0 14
T,=25°C Erec, Ty=150C
yo8 | T IS — — e reiree
108 ~===-= vi= - "
12| Ve Zasov -
216 ey
-324 1
-432 —
—_ =
< E
S -540 .
©
-648 w
-756 0.4
-864
0.2
-972
-1080 0
-6 -5 -4 -3 -2 -1 0 0 216 432 648 864 1080
VDS - [V] ISD = [A]
Bl 13, AR AR T B = G IR R AR I BB 28, 15 = F (Vo) Bl 14, & AR IR MK S AR I 28, £, =f(lsp)
Fig.13 Typical body diode output and 3rd quadrant characteristic, Fig.14 Typical body diode switching loss E .., Erec=f(/sp)

Ip = (Vps)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1.4 2
’ Erec, Ty=150C
—— — Epe Ty=175C
12 [ "
Ios=700A
1
£ ~ 5
[5] ~— |T|
W 0.6 SRR o
0.4
0.2
0 0.1
5 6 7 8 9 10 11 12 13 "0 20 40 60 80 100 120 140 160
Rg-[Q] Te-[°C1

15. 1A THRE IR A IR S HFE LT i 42, Eo=f(Ro)
Fig.15 Typical body diode switching loss E,., Erec=f(Rg)

500
300
200
100

50

30
20

10

5

3
2

Zin(-F) - [KIkW]

1

0.5

0.3
0.2

Zy, MOSFET

MOSFET Ri(K/kW) 290 11.32 3230  37.11  19.68
Ti(s) 0.0002 0.0050 0.0395 0.4156 2.7203

0.0001 0.001 0.01 0.1 12 510

t - [s]

100

17. ﬂ)%jf#\*mﬁﬁjﬂéﬁ, Zinp-p) = f (tp)

Fig.17 Transient thermal impedance, Zy.¢) = f (t,)

Bl 16. o fH SR RE I Hh 28, R= £ (T¢)
Fig.16 Typical NTC thermistor characteristic, R= f(T¢)

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

TER: ZA AU, P R AR ESD Bl Bt .
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Fig. 18 Module outlines
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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PR AR A H R A A

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

oo ok Address TR A RN T A U X Tk
ZhuZhou City, Hunan Province, China
il Uit Zipcode 412001
L 1 Telephone +86 (0)731-28498268, 28498238, 28493472
& H Fax +86 (0)731-28498851, 28498494
TR A Email ctsc@csrzic.com
(3] il Web Site http://ctsc.csrzic.com

15 I 2R AR AN 2 3K

(1) Bl F M b ™ 5 SR LT T UABR AN SIS TP f S 2R, AT & S B R RV — B s, TEiEARIE
FCAE SELORE IR S v B P, O A A ATV A ™ B . I SRR SN P i B AR, BRI A R R R B R
BEL

(2) A7 S8l T W P SR AR — 00 7 b B A ot (0 S TR, SR e ) I 7 8l wT e SRR A i S, (R = PR IE X
i B AN S R S IE A o SR (S RO, BT & ST S B T SRR S B 2 F R AT (7 T HE
5)

(3) QRN AT S AR ESR, B THRRAT . CIRUE AR BT B dERpas) , SRRV 53 Al #EAT BLF XU A
VAL, @G T E L

(4) PR RE R R 7 R T T SR R R RE L R AL e A AR IXVE I AR 0L, FRA R EIEORIE S
F L AT EEE

(5) 7P ARAEMEFINY, PPk, P SRS, ERORICHATIE L i SRS, A AT AR B AR DL A RIE 7
(6) 7 Bl T E A B, S EoR m RS . R e MR SE e, SRR (preliminary) , iZbroR &R % 0
SERCBLTE, B S EOEATE T, B TR E R B AR TS BN, (ERR BT T RE S R AR R e
FMETRE EAMBCAEARE, MR %™ i E] DAt R,

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
12

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