ROHM

Application Note

SiC RIFA%Eic
56 4 124X SiC MOSFET {EFRIRIM LSS

(HEE] BanS%E (EV). $EH0. B SRENSATRSTENYE, BFNSRECIIASENIEDHTH. A, MR
IPIEMERIRERE, REEMEZS, RO TERIERERAIRE, AUt GERER. Eit, EBHITEMNE,
FESBEABTEREIRKON SIC IR SHEZXE, BEAH TS 4 SiC MOSFET, 2% 3 X SiC MOSFET AYAEH
R —SiEd, G SBBIEREL 40%, FFRIRKIHRL 50%., EARMAEICH, FE/A% 4 SiC MOSFET, #1377 500V i
A TkW FZ[EEY DC-DC 4E3EESAISTHIIRIUE. EV A9 800V I 100kW BIZES IHZRBsAENITaAEE. LUK Totem-pole PFC AY3E
TR, BIATEBRBML, SRS,

1. B
2 . B&EBY DC-DC $5#aE85E 4 /X, SiC MOSFET
2.1 BRI EIRIB SIRFERRIT
2.2 DC-DC 34 egRISCHAGIIE
3. EV A
3.1 Z5|FERRRIRILE TR
3.2 Totem-pole PFC g9
4. BgE

1.

i}

Bal, BanSE (EV). #EhO. Bibh HEENSNA, BRNSEEMASERBIEEHT (Figure 1), ERARAILIESS
PRIFREYEFIE. (FASBGIFHIEV, WRHEHSHEEW (400V F0800V) FMIKFEM (50kW-350kW), BESCHILEAEERSAIZE
RKAMREFEEAIFEERIEI4ERE, BENIBRRESAEBRIERE. M, EHFTER, RIFEHENEIISSHIEEIE, B
SEAMETSWEKHIZMEZN., SERTEMMNREZN, HAORRIRK, BRERAESTEHRMES. RINZE
BHRERNER. DIANNBHMENENRSE. B, KIDERBREFEZHRHMLES, REARESHNREEFESFA, B
REXNENERINSKERERKR. AT HIVEERK, RERIHKIRNER, NEEZIEBNRESHTEMENE, FEESHE
ERFETREERKARIN SiC IRFESHKR, BHERR SiIC IRFSHmit, FRESHAR EER. FIRA SIiC IIRFSE,
IREIREIRNER, BRDBIISED.

© 2022 ROHM Co., Ltd. 64AN130C Rev.001
1/17 FEB.2022




&5 4 X SiC MOSFET 7E{H AR A ftEE Application Note

EV RO Hih

Figure 1. RzFEfI

R, BEEHGTE 418 SiC MOSFET, H—E#HTEREFTHRIE 3 X SiC MOSFET HZASAfEMIE, thas 3 REETA
40%HSIEEIE, BT SRR EERAITF R T4 50%, Figure 2 BRI SHBEEE (Ron-A: SBMERS
BFEE) AEBRERT SR,
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Figure 2. SiEEBEHAYEEE

EANRBEICS, 752 =F, RIBEAERNMESR DC-DC %8s 4 {X SiC MOSFET S3tEiRassiRiEa BN REL.
IREAFRIAE. SBRE. RIRETAE. INERESRENG, RIAEEREEPERITEIE 4 1€ SiC MOSFET BYPE{RHRAERY
MR, AH3IEHR, FAEMRNAG, JRERHEE EV AITHZARTTE, EV AIRBSEEIER OBC (On Board Charger). BN
4% DC-DC, Ft/E DC-DC. ZFE5|FLEEMER, FalE, KTFESIIEERE, SADRUHSHTEMTINRNK, LUK 408
SiC MOSFET H9SSMHEMA SAFFIEEXEL. Bb, XTI OBC #Y Totem-pole PFC, tBiS7ESLRRFEEREEMR LifiBESE 4 X SiC
MOSFET XJF4&iRas A IERIRTT.

(2) BEEE DC-DC i5isedhsE 4 € SiC MOSFET
2.1. BIETMERIESIRIERRT
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25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

X3FEE 3, 544K SiC MOSFET A CEREHSRIENE. XXRDFFRIFERRASM, Figure3 (a) HhaRnbE/EEL AR
ROTEE], (b) hEREEIRRRRIFFREEIRRIINILARY.

Gate Drive SH \LIDH

Rsrc | t
Vin ﬂm - E:} Vo |

LA v Vv
Vsw —— J/|O
SL IL
Co

1T N@vDSL /‘\ gRo

Vest TIDL

(@) FEEE DC-DC EimastEiRE

T
11i1i2i 37 4 5i 67 |8 9 10 i11
State
29
Charge opsQdd . Qud
KK —
v Vas(on)-F-F 7—/ ‘—\
GSH \V/ e b At e - -+ N-
GS(th) y \
Tris Tfal
Tdead1
eae Tdead?
VesL
Sk
St
LOES j“%“Pbody—/‘ | Pcond
(b)EEFFRINRIRH
Figure 3. %R DC-DC 45488 (4F)
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25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

g0 Figure 3 (b) Fims, HEHRRPINZRBMUAIRIERIETTKIRGE. SBIRFE. FIRETAE. IEHR#E. Coss i#E. (Coss iRk
BN, ERRIMERER) XTHXRE, BERLRNINTR Eon, Eoff BEEEUEICHAE Datesheet i, FEIFERIERRIHN
B THARSRIIRA ST AT RIRSERYSR. EFERth, YU-BELHESEERAR, SR, MRkEEE. MRk
SRAVRIREIRE. SPEMREIRESHS Q ESEH ns (W) KRB EREFRAIE) (Trise/Tfall), (ERAFEARLE TRARIZE
., B Tz IKaRRRIRER T SREG TR D FIA SiC HBSEA RIS R EEE.

FRBAFENRERESR FET (SH) £, AR (1) Fr. TEXNENEBTIRA.

P, = 1/2 Vinli Trise fow + 1/2 VianTfa”fSW M

£ State 1 1, HHREEE VGS #HEANEISM FET (SH) A9 SiC MOSFET L, F7E State 2 HhiBidifE VGS (th) A, EE/RAEEEER
FraRERM SH R9EIE, BHZE VGS (on) (Plato BBE) ALk, {J1 ns BIAJEIAGREER lo. A, 7E State3 (F&HfE) <
[EEE]FF, VDSIXE 0V, % State 2 #[ State 3 RUHAIEIAT (2) FROSBATAYFFXRTIE] Trise, = (2) 1, State 2 RYEETH
EHTFIEE Datessheet F&HICE, FiLAN Qgs #EE, BHIRERE kK BZE (BE k2 1/3-1/4). #REIR lgon 2HMRIK
ENESFE/E VGS Mtk SHEFBIE VGS (on) MIBBRIZEFIN NEFRIBIEESRER, FUAL (3) AH. 24, Rsrc ZHRIK
TNEEAYIREERE, Rgext J94MEMIREERE, Rgint #7x SiC MOSFET PSRt EEFE.

_ %Qgs + di

g_on

)

VGS _VGS(on)

Ig on —
- R,. +R +R

3)

g_ext g_int

(State 4 FE/SEHTIEE)
AR EREE, VEASKHTATS (State 5-6). XA Tfall IAAAT (4) Fox. TR Thall AFERAMRERT 1goff a1zt (5)
AR, 3FREBVGS (on), —#kiR, XKEETESER—L, X4, Rsnk 2EPSEMH.

1Q, +Q
k ~gs gd
Toan = | (4)
g_off
I _ VGS(on) 5)
g_off —
Rsnc + Rg_ext + I:zg_int

LEHERABIFRERIRE, BN D FMEBEKAZ VDS BUAIREIAES, EItIU (1) RUFFKIRFE Psw RSN 1/2. 53
S, % Trise #AE), HRTFRFRIEEE CossH PEFRIBRIEGELAELR, ST EFMEIRFE PcossH (0 (6)).

Pos =1Crs Vi 1y, (6)

oSSy cossy  Vin

£ State 4 A FET (SH) ST2FBERIEAEIAESERK PcondH (R (7)), REIAIEREER, AL D (=Vo/Vin) @I
L (8) 4.

2
I:)condH = ISH_rms ’ RDS(on) @)
— 2 AL
sy e = (D (13 +52) ®)

A LR FET(SWALFERFFRIRFE. SiBiRFE. Coss #iFE.
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25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

LATR. i3 FET(S)RF=ERIRAE.
State 7. State 11 LA} State 1 27¢cXA[aHAE], K FET (SL) MATIRENSBERSERE (R (9).

Pbody =11-Vp Tgeaar " fow + 12 Vi " Taeaaz * fsw 9)

State 8-10 P4 FET(SORISHBIRAE(N(10)). LLRT, SBAEBREE ATU(1 )45,

2
I:)condL = IS,__rms ’ I:QDS(on) (1 0)
Al?
Isy e = \/(1 - D) (13 + 1—2L) (11)

{321 FET(SOKY Coss BIZERIERIREE, 7E SL Turn on Ad(State 8)Coss BTN IL BAME, 7 ZVS R (Zero Voltage
Switching), EIEEZEE.
PAE2MEIA FET(SORMF=4ERIREE.

FEULCRBBIREIRFE PQrr, RERIBIER State 3, ZE TR SLAMAIRERIRE S IRARFEEN(12)). X MRFEREIA FET(SH)
MR FET(SD1E, AT SR EFEIEA.

P, =05V, -Q,-f

Qrr (1 2)

sw

LR EFMA, =i FET(SH)FMEA FET(S)NGEHRFES BIBTN(13)FI(14)45H,
PSH = Py +PcondH +PcossH +Per (13)

PSL = PcondL + Pbody (14)

FFRIRRTHRIRFE Psw, RIEIN(2)F1(4), Qod(XItith- iRk SHKEFEREMBAEFE) M/, Trise/Tfall AIRTIEIL
1, N(RIFFXKIRFE Psw (K. 58 4 X SiC MOSFET #8XJF-58 3 X Qod PR T£9—F, EURILARMDFFRIRFE, XHRikasn
FFRIEEIML , R X, IR R REIEEREZM BV BREHERFEIR. SRS IEBAERFNIE TR AAIFEE. .
XE2FAE 4 14 SiC MOSFET IR AL,

1.1. DC-DC 5532 SCHNIEIE

AT EZFRERERIMEMMREEE Rg_ext FAMBEERE TREFX. RRIURRIEZE, BEHN 3.3Q. Figure 4 2 (a) DC-DC
HEIRERFEIRTN (b)FAFEBD ATABRYSE 4 X SiC MOSFET FFER(MEXIBES), BR L. WHABE Co @A Bulk BBE/9Ih
.
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&5 4 X SiC MOSFET 7E{H AR A ftEE Application Note

Table 1. DC-DC #&#azsfilig. SiC 2aHS IS

Vin 500V
Vo 250V
Po kW
fsw 50kHz
L 500uH
Rg_ext 3.3Q
25 4 1 SiC MOSFET SCT4036KR
1200V/36mQ
25 3 1< SiC MOSFET SCT3040KR
(XIELR) 1200V/40 mQ

r _______ -
500V I Gate Drive SH IDH\:\
Vi | T oz Ve s00uH 250V
n | V.

L1 Vel Vaw Yy :
T ™ L llo
I St | 1Co 3Ro
| 1r Vost | 27uF T~

7KW

| VGS/L& T|DL I
C — — — — _— _— — 1

4™ Gen SiC MOSFETs EVK (Half-bridge)

SEAISIERS DC-DC 4&iaRRraRg (@) £5 4t SiC MOSFET iR

Figure 4. SCHUISIEFRPEEERY DC-DC HHaSEEEERFNSS 4 tH{X SiC MOSFET iT4H4R

Figure 5 2 50kHz {&)5% ™Y Turn on BF/Turn off BIHY Ves. Vos, 1ok, ZEMIE Turn on BIRSIKAZER. IRAZATIEE] Turn
on BY_EFHAGIE) Trise 49 20ns, IEHEAISE, Figure 6 2i% DC-DC HEHASRAINER, IRFEHINIELSER, BRHAE(TkW MHDE, /E
FEEIRFERIFTRIRFE, BT 4 1L SiC MOSFET FERIFERVINUFHE, &I T BEAER, MERE(GKW MDA, 554t
ARSI F58 3 tHAHAERSE T 15W LLL, Figure 7 2GSRI FAIRICRITASR , LR TIREMIE AL 15W RIKNE,
ME, B FET(SH)AIFFAIERIREIFE Por tEAIERME, XBEBFERINRE.
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&5 4 X SiC MOSFET 7E{H AR A ftEE Application Note

A

Expand (around Turn on) L /—\
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Figure 5. SCUFFER (500Vin, 250V0/20A(5kW), 50kHz)
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Figure 6. . IRFERINIELR(500Vin, 250Vo/7kW, 50kHz)
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58 4 X SiC MOSFET {x{EFIRIRIRI 1SS

Application Note

Loss comparsion2kW Loss comparison SkW
500Vin, 250V/8A(2kW), 50kHz 500Vin, 250Vo/20A(5kW), 50kHz
90 EPL S0 meL
80 m padrl oo pgdrl
70 W PcossL 70 _ M PcossL
ggz m Pbodyl = Ez SL 1 W Pbodyl
§ a0 m PeondL § 0 B HPcondL
0 = PedrH ~ 20 P
20 St . parr 20 SH— I Parr
- PcossH
10 PcossH 10
SH{
0 . - B PeondH 0 = M PcondH
SCT3040 SCT4036 SCT2040 SCT4036
W PswH B PswH
34 Gen 4t Gen 3 Gen 4t Gen
Figure 7. iRESDITER (LHEE) (A: 2kW. B: 5kW)
2. EV A

EV thE S, W Figure 8 fiir, & BEV, HEV, PHEV, Series HEV &, #RIBRILAIAER, 1% - RREMEERRE. £X=
&, RIEZRXTRIZE BEV BIXNT5A - SuEFsEHHT 400V FEithFE[EELE; 800V FEithFE/EEY,

DC Charge

Generator

<—| Engin:|

|-l

Generator

4—{ Engine

AC
(\)——| oBc L
JE) H
DC-DC BAT
PHEV

Engine Generator

DC-DC BAT
| 3
——
Series HEV

Figure 8. &fhEV &

Figure 9 FirnfUR BEV HITHER - (AREMIIEIRENREI, X3F OBC(On Board Charger)#] V2G(Vehicle To Grid)3&ii, W75
[ Totem-pole PFC #IX5 M CLLC(RIFREL LLC) 2 IHEBEEIAHN. iZ OBC BVt ST HtRdEENF DC-DC i&ihss. Hith,

WERFBEFE. IARENEES [1H3ERA9HE.

3.1 ERBBRIRES FRIIEANE, UK EV B ES (BN ERSRNIENE). LU LWRIERAEAYEFENNNTT %
WTLC SHTRIMTIBE, LULSENE5E 4 X SiC MOSFE Al RAVEBEZENER. 3.2 ENMARIZE OBC XJ31E Totem-pole
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25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

PFC sh{F T 55 4t SiC MOSFET 155 FHISCIOEER,

DC Charge
(Quig Charge)

Aux DC-DC \

12v ‘ D d
YL

Accessory T é é
AC (Normal %7
Charge
ge) OBC (3.3kW-22kW) 400Vv/800V Traction Inverter
Bi-dir TP-PFC Bi-dir CLLC Bvs | Brdr Boost (50-200kW)

$ L, 4 3] ]

Figure 9.  BEV IO - (AREEHGZS(

2.1. F5|¥ERAREIIT IR

[1] 2eaeeasanE

BEEHEB—ME (BYL. RN, ¥ MKEE, HIUBEE - BRHENNEEYTE, RENESERGE

Tt RERKS EV (BN EERERR.

i Figure 10 fffzr, 25 [3n88 A TGN/ SBRPIR0EEH], HSEB R RARAVEDRARIDSE3E N 3 HATREB ), WA=
(1 leg), B 3 leg SRIGRE. SARSSRIRIVEMAR SBERREMNESE (SEIERR) R, SRR (B8R mRE
FTENRRIRIGE, IR ERBIIEFE PWM (SS i s = AR TRTHA.

Ve FrUT B

\L/ngii ‘ ‘ ‘ ‘ ‘ ".‘! ‘, AS‘ ‘ ° Motor
V’i‘Y l‘i 'l '»7 i @lb @lb;@
O e e | A m A ® ®

Figure 10, —RI¥2RSFRRREHRIIREN S

[2] EBifiE&itIeIfR

Table 2 Fi7~AYREENIRIeEFINIR AT ERRFTEEAY SiC SRMMNEESH, WIKNAETERERAT 2in1 IIRER, ZRHUES,
T8 At SIC MOSFET REITH.

Figure 11 FiAS2ENIRIERIRNIEIAE, Figure 12 FirRAYRNH SRR (DUT Inverter), Figure 13 FnRIRIEHIRFHE
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RE, WXAEERET 3 48 UVW SiZRIREINAE L. MK SREEIEIEE, REEIIREFRSHEREHTHE
DizhltaEders, MMsEIFR 2RSS TRRIMITIISEIE. XEIELN Figure 14 LIRIU(15)-(18)FTr, {TIMEAEEE
SBEA FAD, #%zBEF0 FRR, #BEEEST FRG, JMEEES FACC,

Table 2. EEAIHIG SFIA Y ZRNTESE

B5E 100kW
EREREE HHHEB e 0-850V
HHHEERE +500A
s KA R AR
gkt 100kW
i FEEEA -
AL BAIEIE(1 H1E) 350Nm
BEIAT K&
£ 4 1t SiC MOSFET
22 i
—_— AR 1200V/400A
PR FrsE 10kHz
BEAR K&
BENERESTEE 20-90°C
SR BIRES =
~ St ZEKATR
Load Motor Test Motor Inverter BOX

2

g - -

. » . ot
‘/.\4 ~\\\,\' o,

= _‘/’ = i

p

Back view

Figure 11. EEAIRIGSIHIGINE

© 2022 ROHM Co., Ltd. 64AN130C Rev.001
10/17 FEB.2022



&5 4 X SiC MOSFET 7E{H AR A ftEE Application Note

\--n—w.*--ra‘rf)---ws:-
Ik

Figure 12. % 23(DUT Inverter)

Test Motor Equipment Load Motor Equipment
TR | —

| I
1 [}
1 1
1 1
1 Yo N 1
1 © ’ r I
|
: : Torque
¢ Meter
DC Power ; DuT “‘m ' Load nverter Regenerative
Supply : Inverter \\Miy : Motor Converter 3200V
1 1
. T |
i ! Torque r I
. | — ! ) Controller |
Power st i | Controller | — 1 !
Meter — I P 1 \
[ R 1

LAN
Load Reference

|

E : : | Vehicle Parameters Running Resistance |
[ 1 I 1

1 i i 1 1 500 1

1 it : oA H 1 1 1

z | N P Z 40

=l P L ¢ : 'OEO‘ |
Measurement PC | M A i ‘H IR ! - Vehicle mass m & 20 1
i ] f\‘“ | “ | ﬂ | hﬁ I { - Tire radius r "o !

[ H; Jw 1 » ‘I [ ! except FACC 1

! L | 'l““\ | i | ! - Gear ratio G o 1

L} I TR TR TR | 1 0 20 40 60 s 100 |

1 ) | I et Wi v (k) 1

Lo oo ________ 1 b L ___________ 1

Figure 13. HEBHIXIEE - EHIRIHERE

DEREF D (FACC) mmssir=ctmims
(iR, SRR

235 H (FAD) #rssm=smn
(SEMRMTIRRELE])

{EEFE7 (FRG)

lez=retinpagesis i izhala vy
(SEEEEFMMERAERLLE)

= it e s sy T e a: Uz ba Ty
#EFEY] (FRR) (SEEESELA)

Figure 14. {3ZE[EH

Fap =75 CaAp-v? (15)
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25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

Fpr =u-m-g-cosf (16)
Frc =m-g-sinf 17)
FACC = (m +Am) a (18)

Cd: =5ENEH , A: ETEREER , p: FRSSTE, v: FiE, U RZEARE , m: E5E8, Am: IEESRSENE
MRE, o INEE, g: EOINEE, 0: EHNIRENEA.

[3]1 1SS IRRIERRHIEE WLTC 1Rkt
Figure 15 Bz~ WLTC (Worldwide harmonized Light duty driving Test Cycle, £KF—ZBIZERENEKIEIR) EHBCSERGM
ZFBERRE 2014 FEFNE 162 BEHFRISEREMNRICIE(WP29) EAHRHRZ—R AN GTR(Global Technical

Regulation)FrRMBVEFESHIHERI SR, IFRLEREENIE(WLTP: Worldwide harmonized Light vehicles Test Procedure)eh
MERNSIEIR, XAMEIRA Low, Middle, High, Extra-High EEEMERMEL, EHART Extra-High MERLASN, ik i@

ITRMEE THER ST HAERTI E.

WLTC * (£Ekg—[{EAR)

#Worldwide harmonized Light duty driving Test Cycle

140 l.u.w phase
—— Middle phase .
120 Tigh phase BARNEREE A
----- Extra-high phase :'\ a: :I
p
100 . v
] '
: i
= 80 i i
£ & i
= 50 i !
P
40 : E
! i
20 |: l:
: |
0 i '
0 500 1000 1500 2000
sec

Figure 15. WLTC (£EKA—REREFUER) amE

DIMERRIARNDIANRE, B8 WLTC {TIMERRIEITINNIe M, XERasd T 7 RASI SiC MOSFET #1 IGBT B
AOTIFRZRAI0,

iR C 2% EV RO ZEHRIOEESRAN Figure 16 Firr, £ WLTC {T3MBEIRRISIREMER, EBe@ITASEIUM SiC-MOSFET KEHESR
A9 IGBT kXERBZE, SFEERS IGBT fALANE 6%, HXENLINE 10%.

ERS%, £ Figure 17 7R 7#383830E Map B (LA NT HIEZLAERIMA THERER). MNXMERBAILIEL, EHXIT
RS ISR, (REEXIRRIEAIRNE.
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4t Gen SiC MOSFETSIGBTRIEBZ5ELE:

9 10% 6% 18%

8 16%

7 14%
=6 12%
§ 5 10% &
:g, 4 8% m
ﬁ?% 3 6% O

2 4%

1 2%

0 0%

HXMode #PsMode EiEAEMode Total

mmm [GBT e SIC MOSFET(4th Gen) = &R

(REEZELY IGBT 22 6%, MXRI(KE 10%)
Figure 16. EBEIXILER

4G SiC MOS IGBT

[ShiivERlieEs S Pee N E YN ZheS

P

T 1 90919
959697 98 100 150 \f 939495 96 97 100
] [

150

5
3

100

£

®
8
Inverter Efficiency (%)

8
8
Inverter Efficiency (%)

Torque (Nm)
o 8

Torque (Nm)
o

!
o
o
|
@
=}

-100 %4 -100

-150 99 =150

719697 98
94 95

1 2 5 6 7 1 2 5 6 7

3 4 3 4
Speed (krpm) Speed (krpm)

ERERKIE X
(1T3HEE: WLTC Class 3b, i&#8%&4H: C segment. #5: sKEESEEHN] 100kW/800V)
Figure 17.  WLTC iUl R AOIS 2R ==
THEERBENRF 6%-10%EeE A a AR HREE. FEXNFTH RIS TR (B2 fiE B I 2NEIRRE

RRNEMAZIERE T, 2 Table 3 Fizx, 5 IGBT 18EY, EEZRME 5.5%, 173 1 HAERNE/LD 2000 Bio, #% 100kwh Ejttay
ZFimR> 5.5 FRJT (Figure 18),
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Table 3. EBBRESAFFITH

fEFaRs FB 2% (SYN:E NSRS 175 km 100kWh it
ROHM SiC 7.11km/kWh 3.52 Hit/km 375 5200 Bt 945 HHT
(55 4 tH1X)

IGBT 6.72km/kWh 3.72 Ht/km 375 7200 Bt 100 5H7T

(RixEBZE79 25 At/kWh, E3itE79 100 5 H7T/ 100kwh i+E)

IGBT 4th Gen SiC MOSFETs

ERASICRET6~10%
77799 =773 Rzl p=t =
7 7 7 % ‘ 7 7
77 -
| - 7/ - N
el ( fom - U T IR B ANZERIEIRT,
100kWh 95kWh oJf#ERhEE

Figure 18. EBjthEIRZIR

3.2 Totem-pole PFC FISEHITAE

Totem-pole PFC {E/3—FHLAIEIER N BrAY PFC SeiRasiUaFNGr, IEFRERXRE. B, AT TIHEBRNRGAIFSEH
HEFE, V26 HIMRAHFEERGEEE, WaEThREEELE.

Figure 19 2EEIEIEE, ZXIEH(S1, SOBTEHTTR, AXE(S3, SHRTHARATNER. S3 0 S4 RBRELE FET,
BISCHR V2G RO A THE.

Figure 20 AZIRSHITAFE]. ERSIERIA FET (S2) ERRAKMENEFEIIAEIE T ERRSSHTEITX (B (2): B
D). LERS, ST@HfTREMERE (B (B): EHI1-D), EUMRAFNENRERERE, NSHIMBARITHZRRFE, SiC MOSFET
ATARTIRERSEESIFER, ZXMIIRIRENZINE)N, IFEESIENEEE PFC RITIREEM. BTk, ERARKRERNR
¥, EBESOTRNE (S1) (FAFERRESH TR (B (C): EHAD), S2#{78R (B (D) : BIHA 1-). D). S3
1 S4 EB ARSI EERTE—IX,

Io_HS
T_ S S3
Vas HS @B Vp_HS
Vac lac A1+ §
N\ S2 S4
Vgs LS ‘@
Figure 19. Totem-pole PFC {EE]
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Figure 20. ZWRESITIEE

R TIIESEIYE SiC MOSFET X$F#(E Totem-pole PFC AUHRAERTIHAYSIER, {#FISE Demo 177 L8, Table4 &5 PFC AUiE
INEEFOGEERRY SiC BSERISE., ZimHEBEA 400V BF, 5 750V fif/ERY SiC MOSFET PLfEg, 1XEE{sEFE SCT4045DR,

JIZR

£ Figure 21 J3 Demo HIFFKIRHZ. #E 20ns-30ns FIAFEFRAIATIEIA turn on/off, Figure 22 F7RAYRERAGINIZER, 8
1.5kW 3CH 98% LA £, £#ifY 3kW LI 97.6 %8ISR,
Table 4. PFC 354

BNBE 230VAC
HHEBE 400VDC
HIHIhER 3kwW
L{& 500uH
FFARSTER 65kHz
%5 4 48 SiC MOSFET SCT4045DR
750V/45 mQ
%5 348 SiC MOSFET SCT3060AR
(LB FR) 650V/60 mQ
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Figure 21. FFKiEH
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Figure 22. SCilsgER

© 2022 ROHM Co., Ltd.
16/17

64AN130C Rev.001
FEB.2022



25 4 14X SiC MOSFET fEfERRRIRI RS Application Note

4. 245

SICIIERFSRZEA EV. FiEHO. Bif, StENESHRE. XSENNAT, FRSEFNMHNRER, REIh=REmMERN
KRINFIRE., 58 418 SiC MOSFET AIENE T AEEMRE, |3—HSEREDRE/). FEXLEIINESEFXEE, KS
EBEEPEXIThEREEHERAYIR S B RARITIER. AN FAFAHCEAIEER 1200V/36mORY SiC 533 Z7TaR4AY 500V FAN 7kW EiHHAY
FREEY DC-DC 4&#aE8a9SCHLISUE, {EFE 1200V/400A B9 SiC THEREHAY EV A9 800V I 100kW Y5 5328 AU TIE
38, LARMER 750V/45mQfd SiC £325T8s4HY Totem-pole PFC BISCHLIFfL, SR F ENERYE. LS EEITES
R RSN RAPRITHEREHRRER,

&E, NMB—TARXEMHAI 750V 1 1200V £ 4 4 SiC MOSFET =k,

Table 5 544X SiC MOSFET /= Line up &

TRES Vbss (V) SHERME Typ.(mQ) HE
SCT4045DE 45
SCT4026DE 750 26 H
SCT4013DE 13
SCT4062KE 62
SCT4036KE 1200 36 TO-247M
SCT4018KE 18
SCT4045DR 45
SCT4026DR 750 26
SCT4013DR 13
SCT4062KR 62
SCT4036KR 1200 36
SCT4018KR 18 TO-247-41
SCT4045DW7 45
SCT4026DW7 750 26
SCT4013DW7 13
SCT4062KW7 62
SCT4036KW7 1200 36
TO-263-TL
SCT4018KW7 18

2 44X, SiC MOSFET =R(E8: https://www.rohm.com.cn/solution-simulator/c-016a_dcdc lic full-bridge
EV #8XMAER: https://www.rohm.com.cn/solution/automotive/xev
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System
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