Application Note

%5 4 £\ SiC MOSFET
SR RYTE
MRS
RIA%Eic

Rev.001

CE=]
X3 R A EICHIC RIS EIEF EEROHMEAY
B — R FIRNNERIFASE RN,

MBI XX A3 B AR ZEIC PR RV R EE AR

© 2022 ROHM Co., Ltd.
1/23

No. 64AN120C Rev.001
2022.11




%5 4 £% SiC MOSFET 2388 ¢FIASERIESRI IR S Application Note

B3R
5 - 11— 3
B I o N0 2 1 PPN 3
L Y (ol [0 R ol 2 . = | PP 3
b2 - e O 7 0 o - 1 . 4
b2 == g === i (T o 4
Y 1 - 1 PPN 5
2.3 HRIRENEBEEFISEEBPE ... 6
2.4 SBEBEBIREEIREL ... 7
A Y L. . PPN 7
b2 3 L0 T Yo 8T e ) - i < 3 S 8
Py TP PP PRPPTT 10
2.8 POBBHIARERBH ..........iiiie e e e e e e e e a et e e et r et 11
PR R S s i T PR O PP PP TP PPPPPPPIN 12
2, O R B I B ATl ..o et 12
2.1 FF RIS R R R IR .. it 13
I B L T 1 SO PT T TPPPTT 14
B TR - 1 15
o 7 M (ol Y Lo g 2L N o S 15
3.2 HETFIREIEBIE(VG(0n)) «++rererererererereretatetatatetetetetetttetetete et tetetetetetete et ettt te et te ettt e et et et et e te e et et et e et eeeeteeeeeeeaeeeeeeeees 15
3.3 AEHHREBBH(RG_ext)BIIEIR ... 15
I B 1 e 3147 (USRS 15
3.5 S tUMN ONFBBHE .......ociiee e e 15
3.6 BRI HIIEIE . ... ..ot 15
oy - £ -4 I 1o T 15
- = oy O [0 1y 13 = L 15
5.5 8FE0T4EIR 5.1 58 4 148 SiC MOSFET S 8T BB ..evee e e e e e e eeeeeee e e ee s s s s s s s s s e s e s s s s s s s s s s s s s e s s s r e e r s n e 17
6.55 41X SiC MOSFET FE R R «uuuivrreussrrnnnsssrrnsssssrsmssssrssssssssssssssrsassssrssssssssssssssssssssssssssstsssssssssnsssssensssssnsnsssssnnnss 21
728 . 22
© 2022 ROHM Co. Ltd. 2/23 No. 64AN120C Rev.001

2022.11



% 4 R SIC MOSFET £ T8 (FIsS AR IS HO RS Application Note

1. Y

1.1 XFARAEIC

VT£E, SiC MOSFET fEEE HEE FATU AR AR IETEREE & . BT SiC MOSFET WS EAIE R XL, FEERTUE T
BRI 5. ROHM 27E 2010 & (£EKE —)FAIIMISEIN T SiC MOSFET ((FEZEHM) =r/7{t. 1F 2015 SR AIELEM. S
TrEm (B 348) NAMEE/NEME. ROHM /79 SiC Bjgskibll, FFEERRFERREIET. R, #H—F 3t ROHM IMERAER:
A, SEILT“5 448"SiC MOSFET 827 (Figure 1-1) .

TEARMFZEISH. RBA TS 4 1 SiC MOSFET MI%:R, $4HfR T RARERIEEMRENERAZE. 590 X TIBF=RIiEH
ER, BE"SIC IhEIHMFIRRMNAEIC Rev.003"HRLE(*1). BRANAZEICIHH IRER TITSHBENZASMER SiC MOSFET £

==

FARBER (*1~*21), [ERITE ROHM BA ML T35 4 X SiC MOSFET #9 Web {AE“ROHM Solution Simulator”. &
FFFIA.

» Full SiC Power Modul'
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SiC EPIIRE=HAR SiCrystalil A SEEI 2 F]

Figure 1-1. ROHM SiC MOSFET FkHi2

1.2 % 4 £ SiC MOSFET A &85

4 R EENTFREESNTUT 3R :

o EIRFE : ITUINRHIBAIEFRSEAEMA (RonA) FIFERAX ;
IREZ M | +15V~+18V BIMRIKENEE EAARERE ;
=5 | SIEIRMIRZEES.

[ ]
o
#o, XTEIREE" (BT MOSFET MGIU/I\EMLES, Xasins —M s ETRSSEEM | RonA" S5 =R RABLLIHE
T 40%. BIACBIEOSAHES RS, SERTRIEL, SBRESTREARERE.
R, XF 2SS TS 3 R Vaon=18V Iz, FISHE(S)MOSFET FIZHUEHT Veon =15V SABILIER
7. IXEEE1SFI SIC B Si-MOSFET SEEMES. RAIES TEFPBGT LNFEE. A, J T4 Self turn on, Bk
L MRERES, LU MR BB AR, S e XA R BB R . IRE(E TIRGERES, HEEE S/ ML
18, (B AR,
ST EERN | REBET RonA, BIET 55 3 AR RSRESNGITIEEN . (—HRIER THE RonA KIIHE
STIRTTRRE NS T . BILURIX S MBS RERIR AR SIC MOSFET HISEEREBHISIL,
CKIFERBATHAMRIE)

o0 bRk, 28 4 RFE@SERF-mELLR, BTEERS THmitEE. ZAM. B5ME, BIMBERIIEBRRREFIIR
HHER. B9, BAIMYIRHSE 4 NP mi D Y2 FMRR 6, el N BESTGH . X T mra S, ishergEx
EBRENHEEEN.

MWF—FFE. B IHFEMTBASE 4 18 SiC MOSFET {5885 HF14%.
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2. 35 4 {4 SiC MOSFET BY%FI%

2.1 p{UERSiEBE(RONA)

SiC T EEZ®E Si #1015, RULAILELIURBARITEREESME. BTXNRE, FEEmESE#TITES, 0]
BASCER A AR SHEEE BE (RonA: R EFRAY SEEERR )/\i8R{F. 40 Figure 2-1 AP, HEHRE 650V Mg TR, 7E4EE
HSIBEEFESF T, SiC MOSFET S FHEfRALZE Si-MOSFET #) 1/100. #8445 (Super Junction: SJ) MOSFET #J 1/10, 1E
SR renf T3/ \M < B B RA) SIERB R ERY, MitRERE Qg FEF I/, WHXRKFIEIFERF.

Bl —i2E&S 900V BBk LE MOSFET =&, BIE7E 1700V MU EMiE, SiC MOSFET tha]IUSCHUE S:@FEka. i,
A TECH 1700V U EWIME, SBRAGK IGBT —HABRELEHEM (BB, BFXREIR). BIFE SiC ifFARERS:
IBEEPE. B EAERA XS HMER.
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Figure 2-1. BfiEFASBEEFE RonA HILEER
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2.2 Vps-Ip ik

—M%AS, MOSFET EEIABHX 2RIZBMEK, RItSFESRRER Ip MIELFIRIR-RAREEE Vos. BT IGBT
BAPN 4, RULEFESREBIRER I, SREBIR-LKEMREBE Vee UBIY PN £58847, FLtt, IE40 Figure2.2 F7RAY Vos(Vee) -
Io(Ic)¥5t%E, In (Ic) #)\, MOSFET HSiBIRFEHIR,

B, SiC MOSFET #1 SJ-MOS #8tt%, ARESEHEMEK, ATEE FASKSEHE FAZR), BMEEEESRAT.
HEARIFIMEAY SBEEH. SiC MOSFET X T, EEBIRIIIRITE S . Figure 2-2 205IEE RIS RS, BRE 4 4 SiC
MOSFET (1200V 36mQ : SCT4036KR) #1 IGBT. SJ-MOSFET #J Vps-Ip 4¥1%.
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30
£41
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- IGBT 1200V
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3
< SJ-MOSFET 900V
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[a)] (Vggilov)
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Drain-Source Voltage : Vs [V]

(a) Ta=150°C

Figure 2-2. &1 240 Vos-Ih iFlE (BRIN=E
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2.3 titRIRENE EHS; &8

SiC MOSFET KIEZERMEET Si-MOSFET, BEZSFIRAKET, MOSFET /HEFHERHIBRRIK, SECNERMHE
=T Si-MOSFET. Flitt, #MMREEE Veos#lis, SEEMRME (£ Ves=18V SESRTZEHBA) -

1Z Figure 2-3(b). B/R 755 4 41X SiC MOSFET SCT4026DR B Ves-Ros(onyf . AR, SiC MOSFET 5 SJ-
MOSFET & : EMEAEESEIIAT, RIE Ves BN NRESERERZRA. FItH T #ES:@EEMEEI&#E SiC MOSFET
BIMERE, =Tt Ves BRBIERN.

IEst, & Ves BRIBNZMAT, SEBEFERMEE TIFRENFASMmEE. Ll EEREK Ves R T HEER. 5T
IE— P E VR ER AP SERBIIRRIE,

VG Gate

FREEE | —
SRR

Drain Electrode Drain Electrode
Si MOSFET SiC MOSFET

Figure 2-3(a). MOSFET Z5#J[E

5
= 4 SCT4026DR
o ¥ Io=29A
=Rl
© >3
<
S0 ) T,=150°C
wn O
25k
£ 1
T,=25C
0
4 6 8 10 12 14 16 18 20
Gate-Source Voltage : Vg [V]
Figure 2'3(b) VGS'RDS(on) 4%"‘95
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2.4 5@ PHRREESREN

—figEEA{E SI-MOSFET M S@BRIE KRS . XER AT SEHEAF 90%U EHFZEBBERE L 100C
B, EEPREALIENNZ 2 5. SIC R EREMBMARILA Si EFIURERFIE. SRR LA R —%ER Tt SJ-MOSFET
K. XZREJITE SiC-MOSFET M/ ASERE R RS EREE (AT RE £, EBFEE EFAERAIEM) SRIEFIN,

me, MEMFSEIMFT—F: BT SiC MOSFET ML, 2FiRit, S@BMANREREARE, fHIZNET 750V F=miE
BEBMEAD S, SBRENREEN BRHT 1200V ~RENEBELRE (BEMDK) , SBRERHKL 750V =@,
Figure 2-4 B X #IRREER(T)). Y HZ REARE 25°CHF 1 )N SEBEMNRERF L. E TN LA, BTREREN

5, 1200V F=@S@EARXT 750V =,
3

Ves=18V

25
2

1.5

1

Rps(on) ratio
(18 25°CHE 1)

— 1200V
0.5
—750V

0
60 -40 -20 0 20 40 80 80 100 120 140 160 180

Tj [°C]
Figure 2-4. £5 4 1% SiC MOSFET #RA(b Ros(on) MR

2.5 Ves-Ip ﬁ'&

1E Figure 2-5 &R SCT4036KR(1200V 36MQ)HY Ves-Ip $514%. ZZARIHRESERNEIE. ML Log BIERZF TN, AN
BA Linear Bi#ERmeih. MAARILIEL, 5 4 X SiC MOSFET MRERETE [p=10mA RITEER TAAR 4V(EX). M2, AT
WD 5A U EMETR, TR TEREY 7V M ENMMREE. B%, REREEEREHEmMEHE.
(Tys: Virtual junction temperature)
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0 2 4 6 8 10 12 0 2 4 6 8 10 12
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Figure 2-5. Vas-In f§%(SCT4036KR)
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2.6 Turn on/Turn off %¥4%

{EFERI SEBAERAIZE 4 18 SIC MOSFET SCT4036KR #1585 3 fAF=f SCT3040KR 2 44FeRE%, FhaidR iR
Bk (DPT ) b K st . 136 ER %40 Figure 2-6 FiR.

Vi | 200pF]

Same type
device as D.U.T.

250uH

H T;{B I

Figure 2-6. XhiHifIGEERE

Ta=25C
Vin=600V
Rs=3.30hm
Ves=0 to 18V

¥£ Figure 2-7 #ll Figure 2-8. JB/R 7 RBkiMHIe 9 FF X R A ANIRAERI LEER (Low-side fll). M\ FEIRILIEH. 25 4 AGALESE 3
AP @A RRER, MEMEE T H XA XEFNERERNES 4 NFmhP, FETRMARENIPEIREEE. LUk

Coss* Crss E’g g% °

BHXTEEMREEM. £ 2-7 TR 2-

Turn on EfZ

8 HHRIF M.

Turn off

SCT4036KR

400V/div

\ SCT3040KR
SCT4036KR
VDS’

.-"
Ins

40A/div

/\SCT304OKR

25ns/div

Pt P S L

Figure 2-7. Turn on/Turn off SEAZLEER
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800 800
700 700
SCT3040KR
600 600
= 500 = 500
= 400 - - = 400
5 & SCT3040KR
w 300 w 300
200 SCT4036KR 200 ‘
100 100
0 0 Z— | sCcT4036kR
0 10 20 30 40 50 0 10 20 30 40 50
Drain Current [A] Drain Current [A]
Figure 2-8. FFXiRFERILEER
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2.7 SERMN

gn 2.1 Pk, 558 3 AP miAtER. 26 4 N mEE K TR EMRS@EEME. IEFLE. BEERES@BHEN~5m. 56 4
KPR RT RN —#RIERT SIC MOSFET MITARTZ/\IE, BFEBE Coss Ml Crss th3Z/)\(Figure 2-9). 55540 2.6
TPMR—#F, AREERS.

10,000
M“_;::::_:--.~~ . 55 415 SCT4036KR
1000 bl —Nang I 38348 SCT3040KR
E‘ PV seeesiiseieniian,,, T e
2
o
3]
s 100
(3]
@
o
©
O 10 Ciss=Cgd+Cgs
Coss=Cds+Cgd
Crss=Cqgd
1
0.1 1 10 100 1000

Drain - Source Voltage [V]

Figure 2-9. 544X, SE3NBTELR

MmES 4 KR AMUNZBREFHET Coss Ml Crss NEE(H. AT HARIRERHET G/ Ciss WS ELE(Figure 2-10), EERAX
B&4E Self turn on BIRIEEHPFHE T o

Self turn on FREEUD Figure 2-11 FvrR. 7E off AZS MOSFET BUmiR-IEiR 28], TEFFXIESRHIFFEIER dv/dt BT, 4
R-FEARBSFEMFTEBRS Cyof Cgs WEELL(A Crss & Ciss FBELE ) XIRAVERE . IXASUISRAMR -FAR BB EEEBE Vin. Ble
FEIRMAE MOSFET turn on. IX TN ISRIEHME Self turn on,

v(t)

— e 18,
h..

0.25

SCT3040KR

0.20

[
.
n

Capacitance Ratio
[CI’SS!CISS]

0.05
SCT4036KR Cad
~o —g L]
0.00 Ves = —¢ v(t) > Vi
3G 4G gsThgd
Figure 2-10. K Crss/Ciss FES=Lt Figure 2-11. Self turn on &
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2.8 PuEBiiRFaFE

—R%RIR, JTFHEESEMNEEE, SR, SRR, B2 55 4 RFTRITrEEs 3 AFem)y, Bt
SETZHTHRE, e BEREMMREBE(LY 1/6).

Iz MOSFET BItRES, @0 Figure2-12 PR, SMEBHIREEFE(RG ext : AT AZREERE ) FIAEPRERRE (Re vt & JoFRIHHE
Rifcs FESEER ) BELEETEMMRIRE2 AR LR Z (8. RItE. Re_ext #1 Re vt BY“A0 7]y, FFHRBREERLIR, FFRIREER

N

o

TSRS

l’------- N
' |

|
®_ Re exr : Re_int 2S=
l A
*ﬂﬂ*&ggi}]%ﬁ \'-—-————é- —"

RS

Figure 2-12. SVEtREEPE"Re_exr" FIPIEBHIIAREEPE" Re_int”

ETRM Figure 2-13 2R ReNZIMEMIREBPE Re_ext. 55 4 AF=GAEE 3 A= miyF XIRFEN L. TS AR RAS
2.6 TR BKPEG . FATPIAER, BMEMERERN Re exr a1, 5 4 Nl e UEEREF XIRFE. XEHTF 2.7
THIEREA—#E, 26 4 KM EESIPSMMIREER Re vt /)N HIREEPEEIEFI(Re_InT+Re_ext )HE/N RS T HRERE,
BHFFRRER Re FZFI(Re_NT+Re_ext)RTE, R int BN Re_exr AEESEET A, BJLUREIS AR R BAVIIHI sk F
FIREMNE, ATLURIXNESE 4 AF @i — K.

1200 1200

1000 1000 Ta=25C
| % 3 &: SCT3040KR V=600V
400 800 L=250pH
Ves= 0 to 18V
3 o =l co0 B3
._u% v t SCT3040KR

400 400
/ 25 4 4%: SCT4036KR < P

Ta=25C
200 || v, —soov 200
L=250uH | %5 4 1%: SCT4036KR
Viss=0 to 18V
0 0
0 2 4 6 8 10 0 2 4 6 8 10
Ro_ext [Q] Re_ext [Q]

Figure 2-13. FXIRFES Re ext XL (58 4 AF=M@ vs.88 3 AF=m)
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2.9 AXHFEHMHESREERNXHR

—KiR, FESRSRNARRESERBRTHEBRS. FJEHT SiC MOSFET NHAERE/ LFAMREZ ., FFXIRFEN
TBRERFMHIFETRE. 7 Figure 2-14 RRTE 4 48 SiC MOSFET SCT4036KR MIH XIFFEAIRERI X R ATEIFREINE
H, FXREFEANTRERE L FEF88,

1000
VDS= 800V
800 ID= 40A
=
= Re_ext= 3.3Q
2 600
é’ EtotaL(Eon+EorF)
o
c
= 400
Q
=
[9p]
200
Eorr
0
0 25 50 75 100 125 150 175

Tj ("C)

Figure 2-14. FXIRFESBENXZR (SCT4036KR)

2.10 FZIRENTRERTE

£ Figure 2-15 FRR T 4 F=@RM%E 3 AFREAEZIRERER IR, 1072.8 SRR Pk, BT RHETPER
HiAREEE. 26 4 RF=mEy R 3 A mER. —#ekil, SZARNBRBEASSEIRERFIET/L. BANSE LRE,
% 4 RFmBFRREER, REBRLTEBIEA. XKEWSTAIUAERE PFC I¥EaEr=£ RS ERN MBS
M X R EREME S, ERI L HERIRE RS RAEE R RS

— 55 348 SiC MOSFET SCT3040KR
— 5448 SiC MOSFET SCT4036KR

50

40

Ta=25C

—~ 30. Vin=800V
5EO/ Re ext=3.3Q
= 5 Ves=0 to 18V

10

0.

0 10n 20n 30n 40n 50n &N 70 RAn 90n  100n 110n 120n 130n 140n
time(s)
Figure 2-15. AZIREMIRE4F LI
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2.11 FXRIFFESMRBENDXFR

AT HItRERES A FF X IRFEM Z FUNE] Figure 2-16 Fizr. Turn on BYEIFFXIRFE Eon BEBIEFIERIE Voon MR TE
K, Ip=50ARY 18V Lt 15 B9FFXIRFELL/N 1.6 8. XZ2HT VeomITFEBE (TEFXEY. REPBE AT HIMREE(E)
HIEBAIZTT K. [EMIRERTE Ioon)iB K. Crss HIFKER. AT S ZMZNNIR TIRIREBE Vs B9 T FFRE (Figure 2-17(a)).

B—AME. Turn off BT XIRFE Eoff L5 VeomMIZHAERE XS, Turn off BFSEEEE V, AR X #E E(GXETE 0V)
BIERIZERTE T X Crss FEERHIMMRERTR Ioom. 732 VoonMIEMM., (2% Figure 2-17(b): XM Igon XTI LB B,
B Voon N NBIEELRT) .

1800 1800
1600 Turn-ON 1600 Turn-OFF iSZE?CGKE

3 1400 || scr4o3eke = 1400 Vos=800V
- Ta=25C | g R exr=3.3Q
E 1200 | y,.=goov S 1200 -
wl
s 1000 | [Reed=3.30 i & 1000
S 800 7 S 800
CZ? 600 VGony=15V : s’ LLOt 600
c 1
E 400 § 400 Veony=15V Veony=18V
200 27 Veom=18V " 200
0 we==-T 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Drain Cuurent : Ip(A) Drain Current : I5(A)
(a) Turn on #RFE : Eon (b)Turn off #RFE : Eoff
Figure 2-16. FF XS VoomIXFR
A Vbs A
Vbs
G R e Vo)
--------- v s Vp
> >
Iscony = {Voomy = Vp} + Ry loorr) =W + Ry
(a) Turn on B¢ (b)Turn off B
Figure 2-17.Turn on/off BHHIMMRERTR Ic
© 2022 ROHM Co. Ltd. 13/23 No. 64AN120C Rev.001

2022.11



%5 4 £% SiC MOSFET 2388 ¢FIASERIESRI IR S Application Note

2.12 RS

55 4 fX SiC MOSFET XA TIREH 2T, T8 T RonA FIXEEEM A EH) F&1. FE/K RonA ISR EED
(Figure2-18), — &L T F#K RonA SEUBHRIRISGK., MEIRRMIRA A48, B2, BT 3 8 SiC MOSFET 8L, 55 4 1%
SiC MOSFET BUiRR-IEAR 2 (B I BIIEANERIRIK, HIHIE R aaRERR. Fit. fE955TH RonA FXGERH 2 A a6 T
1. BRINBAR T ARERMTZ AT A (Figure2-19). (B REERMEREMEZM THNEE. BIR, IWHFHIHRIEE. )

Vbss:1200V, Ron:40mQ, Vin:800V, Tj=25°C

12
ROHM
2M Gen
(]
E 10 //
= N
b =] 7’
s . 8 .
v i) ROHM o7
< = 4th Gen L
Sk 6 ’
== L’
5O 2 ROHM
39 y |
g 4 ,/ 3rd Gen
Q .’
t e
) »
5 General
technology trends
0
RonA mQ*mm2
Figure 2-18. RonA vs fEi&MIZATE
25
20 e [Conditions]
_— Vpg:800V
E'U T;:Room Temp
>
V(+):18V
0 Vg(-):0V
s - 7 Rg(ON):0Q
l;gDS 1] 0.5 1 15 2 25 3 35 4 45 5 RG(OFF)4?Q(3G)15Q(4G)
1000 /\
E 600

 Gen. | SCWT _

4th Gen 3.8 us
34 Gen 2.7us

DS (A)

Time(us)

Figure 2-19 HEEIBANERR(EE 4 /X vs 55 3 X)
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- 3. HHRIEE)

4.55 4 X SiC MOSFET Y] SETE

BSR4 RN Table 4-1 Fior. (RAFITWAR)

Table 4-1. BE#fHE(TO-247N / TO-247-4L)M ol SeI4iieTIE LR

SCT4*™
Product Through Hole Devi 4 Type .
MOSFET Package rough Hole Device vp 6inch water
1. Life Test
Test Item Test Method/ Standard Test Condition Sooiinr i
n [pcs] Pn [pcs]
High Temperature Ta= Timan ¥os = V nsmax 1000 h
Feverse Bias JEITA ED-47011004A-101A 2 0
High Temperature Ta= Timan Vs = Viasmax
Gate Bias JEITA ED-4701/100A-101A 1000 h 22 0
|High Temperature To= Thmae ¥os = Vismn
Gate Bias JEITA ED-4701/100A-101A 1000 1 2 0
Temperature T.=B5°C, RH = 85%, Vg = 100V
humidity bias JEITA ED-4701/100A-1024 1000 . 0
T.= 550G (30 min) ~ T, = 150°C (30 min)
Temperature cycle JEITA ED-4704/100A-108A 100 cycles 22 0
T.=1217C, 203kPa [2 atm], RH = 100%
P k : 48 h
| ressure cooker JESD22-A102C 22 0
High Temperature T.=1757C
1000 h
storage JEITA ED-4701/2004-201A 22 0
Low Temperaturne Ta=-55C
storage JEITA ED-4701/200A-202A 1000 h = 0
2. Stress Test
Test Item Test Method/ Standard Test Condition R
n [pcs] Pn [pcs]
Resistance to Dipping leads into solder bath at 260 £57C. 10 29 0
soldar heat 1 JEITA ED-4701/301-302A 8
|Resistance to Dipping leads into solder bath at 350 £10°C. 15 59 0
solder heat 2 JEITA ED-4701/301-302A ’
Dipping into solder bath at 245 £5°C.
Solderability JEITA ED-4701/301-303A s 22 0
07 (5min) ~ 100" (5 min)
Thermal shock JEITA ED-4701/302-3078 100 cycle 22 0
Terminal strength Pull force = 20 N 10 59 0
(Pull) JEITA ED-4701M4008-401A 8
Terminal strength Bending Load = 10 N ’
(Bending) JEITA ED-4701/400A-401A 2 times 2 0

$# Failure criteria : According to the electrical characteristics specified by the specification.

Regarding solderability test, failure criteria is 95% or more area covered with solder.

# Sample standard:[Reliability level: 90%][Failure reliability level(A1): 10%][C=0 decision] is adopt
And the number of samples is being made 22 in accordance with single sampling inspection pla
with exponential distribution type based on MIL-STD-19500.
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5.5 S E) IR

5.1 5414 SiC MOSFET 533z 28&{Fi (L EBEEHR

ROHM &FH#Y5E 4 A SiC MOSFET (9 1Z234F) b EBEBIR— Y52k Table 5-1 AR, EEAHFEREITEFRFE, BRTR
pEiR 2 ot E eI AR AR EIS ElesFiTAE buck # boost #afh, IESH BT FRERE. tNZRIRNEE. FHEHMMERBERIFE

E%O

BESE7E ROHM EAMILEE 4 48 SiC MOSFET BIZ35AZ (https: //www.rohm.com.cn/products/sic-power-devices

/sic-mosfet#easyPartFinder)BJiEER.

Table 5-1. SiC MOSFET (4337851 )ifEtR— &

PSR

S

TO-247N
28 4 X SCT4xxxxxxxxEseries

P04SCT4018KE-EVK-001

TO-247-4L
28 4 X SCT4xxxxxxxR series

PO5SCT4018KR-EVK-001

© 2022 ROHM Co. Ltd.
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SHE AL ER ISR PO4SCT4018KE-EVK-001 #1 PO5SCT4018KR-EVK-001 MRk im e iTineR. & B D aliEEkzsit
SCT4036KR. SCT4036KE(1200V 36mRQ). Figure 5-1(a)EX 8L, (b)E2M=IFR. (c)2 MOSFET HHMMRIKENIFERE .

NISEEE THENIRE. A (a) FRIIEHIERIR(12V). BPA LS (PG). TR (250uH). BEBEREE(Vivec)F. BT
Vivac BIEBESIRE —EIES. TR BoAISERE T AB 2R A E(Bulk capacitor). FHF/EIHMEEEEIR L th%24T 10uF EEE
B ABEHFHEATTE . ([BRINBIELIMERRIHEE.

FA(D)FTREN Ves MBS A TR B EAMRERLRE =D ELME MOSFET #IKERZ, BI2HTF SiC MOSFET &
BALFFRRE, FLBBURBIRAENEMN, i, TR RIERRS. MRAARZIRERMNRHESIRLHITIE, S5t 1(c)
LT BRI RN T2 A T A MOSFET MIMMR-ERIE A £ RBHIRIFEE. ERIREK LT T .

LERSLIEH, BiB(HS)M MOSFET YERFFREBRMETIT. ARIB(LS)MWESLER —AREER . Vivac = 800V, 18R Ip 7E 55A
~60A ST EIEEEAKEE. MIEE Turn on # Turn off BBIFF XE04E. SEAZHN Figure 5-2. 5-3 FiR.

+12V

Power [ PRIMER' : SECONDERY
IMERY ()
Supply : - I —— {O\HVde
o DCR ICAP SNB
L

* st 3le VEESEL
1| e B
r | Gate Power | VCC2 ~——@ PGND PGND Py
20 r—T Veet DUT_HS
1| | =
UvLo1 g
| P wg et | % ‘RCD SNB‘
IN_H_CLK 5 5 I= ~ Py
SGND 4| 60 — ONVsw
v DUT_LS

i Pulset uvmlwfoz : s | } RCD-SNB
enerator ~GAD | .
B VEE2 LS_GsC _I
(+5V output) IN_L_CLK oD
,g iy ono2| o
SGND {
o], |vee s
se [ =
s VEE2 e
Gate Power R O) PGND
VEESEL Jm
. J

(a) BRI EHRE(POSSCT4018KR-EVK-001)

800V(HVdc)

e | :
Optical ' ¥
isolation / A "g\ 2

IDiffereptial”
Probe)\ N, /-
., {forMps)"—~

\
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PS8 SENBAN —ARSS SRR sS
G —— PEKIIIIE MOS 7R v RBIERBN—RE SRS
veegt - ‘ Lo
ourf? A \wf\ \
Mo —e MM 1 ® ° ~
UN o \\ rax -
1 T Rmo:as»:-wm m ': E‘;o,"
GND2 - o‘i‘; 40V 1A 1/2W \ "”'2‘\2 '
RS 50 - ~
0 s RSERENBE T /]
- SwEmE— |

(c) HMMRIXTNERRS Self turn on MIXTSREES
Figure 5-1. PO4SCT4018KR-EVK-001 N=FEEE

Figure 5-2(a)2 Ves . FIEI(b)2 Vos KR, BI(C)2 In B¥. tik SCT4036KE(TO-247N)#] SCT4036KR(TO-247-
4L), TEE(a) P FXMEY Ves_ns ERERIEERER | FAHE ; TEE(C)H Ip RAZEILZETE Turn on BHAZ Turn off B TO-247-4L )
HRIREREIFRR, XMEBETRMNFERGEFHZR X THT, BEENAEIC B IR ER G F e ET XIRFE *5.

Figure 5-1(c)FRIIRIPERESERR T73.6 TRIRIBXI SR TEMMR-IEARFTIBIRAI SRR, FEFFR(LS)M MOSFET itk -IRAR
EBE Ves_Ls BEiE SIC MOSFET 458 M MR ENE B EF A

"Turn-oh | | \Tufn-off | DUT(TO247-4L)=SCT4036KR
S | | , \_ | DUT(TO247-N) =SCT4036KE
! | J Reem= 3.3Q
| | | |
J | | T0247-4L(H-side)
1 T TO247-N (H-side)
L N e
B 0 2o e A SR R
_ ?! : |
=, |
2 , J
> AINNE "HEE | L
M EEEE
sttt To247-41 (L-side) -
5 A TO247-N (L-side)
I ol e [l
| NP £ st N AA’\ L don ot | tlate
ON-vT --vv \JVJ. hm??’\-ww‘qkw Qv‘a-’(y\v "vv‘—vv“."w ’~: r
2 il
I
4 I/
0 10n 20n 30n 40n SOn 60n 70n 80n 90n ' 0 10n zdn 30n 46n Sén 66n 70n 80n 96n
Time[s]
(a)Turn on/off ff(H-side, L-side)® Vgs
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Figure 5-2(b)=Z Vps KUKz . TEX KT TO-247-4L BERNTLER ABRBEHS T .

1100_;Tur‘n-0‘N _Tufn-OIFF bUT(T6247-l1L)=sE:T4036KR
1 ﬁ DUT(TO247-N) =SCT4036KE
1000 1061[V] /—+ \ Raear 3'301_02‘47 N
" 1VLa/-aL
900 951[V] l /f TO247-N —
800 I/ V V
700 J\
— 600 LN
% AVA
>°.o° 500 \ \
400
» \\ /
200 \ /;l
100
\ J
0 \ _/ >
-100
0 10n 20n 30n 40n 50n 60n 70n 80n 90n 0 10n 20n 30n 40n 50n 60n 70n 80n 90n

Time[s]
(b) Turn on/off B3#Y Vps

Figure 5-2(c)2 Ip Bz, 20 E—TaFmk, Turn on # Turn off Bt TO-247-4L MZSLREIR, X Vos —FE, STERR
EBEAET.

Turn-ON . 61 4[A'| Turn-OFF == DUT(TO247-4L)=SCT4036KR
604 ———— -~ — DUT(TO247-N) =SCT4036KE
- 171 /J\\ : : T Raeaf330 ]
504 |
a5 o YN A\ TN ' TO247-4L

- TO0247-N
40
3sﬂl..‘.L.,ﬁ,,,,,,,ﬁ

30 ' 5.3A/lns =\
AEEE= /"‘--2 5Alns

Io[A]

20

154

10

St 1 M L F |
PP A N ) A O
T I B R I A I N .
0 10n 20n 30n 40n 50n 60n 70n 80n 90n 0 10n 20n 30n 40n 50n 60n 70n 80n 90n
Time([s]
(c) Turn on/off B389 Ip
Figure 5-2. TO-247-4L (SCT4036KR) #1 TO-247N (SCT4036KE)MFRIBTHZLLER
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F49+. U0 Figure 5-3 FiREFFXIRFE Eon. Eoff BURKEH .
TO-247-4L R THTERG T LESHAXRELROM, FRAXIREREK TS 65%.

35k Turn-ON | T Turn-OFF | DUT(TO247-4L)=SCT4036KR
Y 11 DUT(TO247-N) =SCT4036KE
3ok4—o o r ey F Ll  Reem=3.3Q I
‘ ‘ TO247-4L
25k4— e e— e +=—662.5[uJ] TO247-N
20kt | ——— A Q11 - — ‘L
- ' AN S S RSN [ S S W SO S N S S S S S U D S—— S S S S Y S 0 T S I —
I_L.% 10k — ¢+ - gy 4 3 '+ f 1 0+ b1 I 1y ‘A X @ 1 1
Q.
(57 ¢ A N N Y §' N NN N VAN U U S N N S S M S— ¥ [——
0 D
-5k
-{ok4+—ry oy et L L
-15k | | I I } ! ! ; I
0 10n 20n 30n 40n 50n 60n 70n 80n 90n 0 10n 20n 30n 40n 50n 60n 70n 80n 90n
Time[s]

Figure 5-3. TO-247-4L (SCT4036KR)#1 TO-247N (SCT4036KE)HIF KIRFELLER

MERLE, 5E@E TO-247N #8Lt, EBERIRIHTH TO-247-4L HEOTUPHEF XIRFE. 7£56 4 48 SiC MOSFET, Bl
fi TO-247N HERMB+DHBHHFE. TO-247-4L HRIRIFRIRIESR(T. ERATAESEANAEICKRITS SR, R
ERFXRERES.

6.55 4 {8 SiC MOSFET F~mps&

ETFEE 4 X SiC MOSFET Y78 H M= miES. i52& ROHM MG (BUFAY URL) &

https://www.rohm.com.cn/products/sic-power-devices/sic-mosfet
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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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https://www.rohm.com.cn/contactus
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