ROHM

Application Note

{EFE5E 4 4 SiC MOSFET By S5kW % 35HE

ERFEICA (SkW SETXBEERERK) (64AN084) Rev.001) (*1) 1, MNMETHEERMS 3 A4 SiC MOSFET RISRERIT AR
B, ANERPEFFHREHGEIRAEE 4 1€ SiC MOSFET [EE M BEAIE R TiRBA,

ARITHERBIS Power assist technology 48] (https://www.power-assist-tech.co.jp/) t£EIsChE,

E2FEEREPIEIRITE

RRTHERASMERBE, EFarsNIE iz, ERRKRESINEF.

1. WFETA

NTHEHSKW, ERIREHERNTREHE, RTS8, AR, HATNEHXILL T #EA8NE3MRSIC MOSFETS
{EABNFEAKLSIC MOSFETHIIETSERHURER,

B R RARLAIGBT AR (1) , fRHMFRIRE I20kHz, ERRYFRRERER. BT ARXILLAIRISRERZSIC MOSFET,
FTLASSRERIREDA0kHz, LMEEBHHTE HasHEREREER.
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El2 ERRREEHIE

BRI

ENAREIEA (SkW SERTNEEZBE) (*1) &, 3HE3SIC MOSFETSIGBTATEINEHERIRAERHIT T XILL. A
RUELHYEBIRF, ESERNEET, WFE3MHSIC MOSFETRIFEASIC MOSFETAEHaERH1T 7 XItLUE.

FHEFRMAIRR L,

R THEFREAERERMG
ltems 3K F4K
Switching Devices 650V, 30mQ 750V, 26mQ
(SCT3030AL) (SCT4026DE)
Input voltage () DC 320V
Input capacitance (G) 560 uF x 4
Switching frequency (%w) 40kHz
300 uH x 4

Leakage / Smoothing inductance (1)

(BCH61-35150)

Copper wire resistance of the reactor 20 mQ x 4
Output capacitance (G) 1uFx8
Output voltage (Vour) AC 200V
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EI 3 L\Js Poutﬂg }E*E‘E"Jf)&g

{FASE4LSIC MOSFETRY, R/ FELRETCENBEITHE, SkKWHTHIHRA910.13W, 5583/KSiC MOSFETAELLERrIR;
A, BiBTPEREE, SERIEET0.20%. B, SESEEBM8.91%25%99.03%, 1I2570.12%, LM T EFI9%HIREE,
E T RSEMO IR,

IRFES T

E4RITFHREIRR T Pour= SkWRTIZEZLRRAICINRE (Pro) BUFIE. (a) JfEASE3CSIC MOSFETRIRIEN, (b) HfERS4
fASIC MOSFETRIRIIEIR. FRAEEIEMOSFETRSIBIRFERFT RIS, L TETXBARA IRERISIEIRGE. BR=RAERAIH
OIRFE, BINBILHFEARRAIESRIGIES.

MOSFET MOSFET

Capacitor Loss, N Capacitor Loss, "
2.54W 2.54W
Core Loss Core Loss, 10.9W
1.87W. 1.87W >
4 Loss during
dead time,
\ 2.50W

Copper Loss, Loss during Copper Loss,
48.8W dead time, 48.8W
2.50W
@  |3E (b) ZBaK

4 5 kWEjE"J Ptotalﬁ*ﬁ'
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MOSFETRUFIEREREMEN. MEAKIFEDTTH, BT AERINETRNZOHIRIFMY, RELFAS0CES, ELE
FEE EFS50°CRIRISIEAEME (Ron) #HTIHE. FTREITIFMTA.

1) MOSFETHIS EIREE:
ZAKSiC MOSFETHIRps (on) , FEIRE _EFS50°CHIZ9832mQ, iR 1 MNMOSFETHBRERFRA12.5 Arms, EEMOSFET
(QuiF0Qr2) FATFEMOSFET (QuiflQre) ARSEREN FanfE, LB TEMOSFETRRT220nsA9%EX (DT) Z4h, R
FHHP—FLTSBAYAE. MOSFETRI—NEREA25us, EPWMERSHIMOSFETIISIBIRFE/S (12.5Arms) 2*32mQ*
(1- (220ns*2) /25us) *2pcs=9.82W,

RRREEEAYSRITESE3SIC MOSFET, HFRos (on) £97335mQ, EILLSERFER10.7W,

2) MOSFETRIFFXIRIE:

E5FE6 SR T PWMERD{HERAISE4XSIC MOSFET (SCT4026DE) AYRG-Esw. Re-dv/di. Re-di/ddFiE. ESHIHEG
etk TR, E6RYE N EMREEER, XLAFE R FAXEK I UASHY.

Rotl/)\, FFRIREMIR, Eswi)y, dv/dfldy/dd#iR, HIRRIFTO-247NyEeasthst TiTfh, 2Rd/dEEXANE, Fikin
FHFEBRS ENENBMETKR. REL7TQLUTH, FXRIRE/LFREEMN. Eit, RREEARH4.7QRIAIEN. Eoff
ITHEERFXIRE.

MOSFETHIFFRIRFERER (Esw) TEHFIBIRFEGER (Eon) . XUIRFERERE (Eor) LARKRAIKEIRFEREE (Er) 195K,

EABOLRET NMOSFETRISIBRAAT (1) Fx, EHPWMEBSHIMOSFETAIFIIPs AEEANERIEAYEtotal sw*fswY
RoE, ZIRSTLAEEEIUAT (2) K.

I =+2-125"sin6 (4) (1)
1 T
Par =7 | Buotasw foudt - 4pes = 822w @
1.4
1.2 ——4.70hm
1 —@—2.20hm
—@— 0ohm
= 0.8
E
= 0.6
_
£ 0.4
uF
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0
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3)FEX RS EIAITNERHE:
I RIF RS FE X BT EIR E/9220ns, FELLHERE], EBIRAMEAMOSFETRIAZRE. REAIRENFIEREITLUALIN
(1) TR, SPw—#, FEXENEAIIHFEPorBIS LA T AT ERKE,

1 T
Por =1 | Wos| Mol - fo - 2DTde - 2pcs. 6)
0

Vosfllo7 B EMOSFETRYIRER - IRtk BB EFIERR. RIEMOSFETAISE3RIRV- IRt & Por=1.25W*2pcs=2.50W,

4)iiR:
FERBE NAEREEEENY, BT TIERER20kHZz, — NEEREERIRIRLFER RN A300puHLL £, SAMECH40B L L. Fitt, —
BB ISHARI TREFERR(E R 19.53mQ, BER25ArmsHIRE@IR (25Arms) 2*19.53m0Q=12.21W, BT 2458EX,
FEt912.21TW*4 = 48.83W, IXEA FSEFIRERICE,

5) i RsE:
FERBSHISRAET UMAT, (4) EHABERSENSCRERAINSEAEKRY. BESEE—ENERSIFE, MERE
L ZSELdmasl, d90.5R A A(E, Ail=2.58A,

_d(1-d)V;, T

A, . 4)

HRIEFTERYEH (BHESHIEHLT) RIBLCHRARATE, ([HERICIRE1.87W,

6)FERRRYSFHEREAFPE (ESR) #5R#%:
RN LSRR RS R A asAIS SR EREE A (ESR) =414, i A RRAISGR R S FR R ERATAI AR,
B—75H, BMARSRNSOKERIanTTLRAAR (5) HHE.
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. % . % 1.
lein = \/ T oy’ (1 — —— ) + = Ay ()

VIN(min) VIN(min) 12

REAITE, BINRLEBEAEINRIEN2.54W, BER FEEHNBAEAIRE,

5)Efth:
ERLASMIRIRINFE R B EIRAVECE SRR SIE RS, $3REA11.6W, FHMLL910.9W, B4R TLI0.7W,
HLUASTFEROHNEERE Z — B K EEREER T RAIMOSFETIREHRAEAIMER.

SkWiHZs S AIRFEBRANI LL AN 7R, ERAAERIIRFEI SERR B AR A B R ANIRN, BMEESFIRRES2E L, BRER
Si IGBTE#E/5E3LSIC MOSFET, RFEFMAMEEI7TW (28%) , HimE4SIC MOSFETEHAENH—LIEEIOW (11%) .
MEEIRFNSEARAIRIELETAN, FFRIRAERI PR (R B At SR ARFERYPER.

2R T ERT ST R EBIRAIMEE., BTARER—FE LT TR, FRURENIR T LR, (BEMERE
BT, 584MSIC MOSFETHHELEL T 36 %AMRFERE, ELLAT AL AIBEAIMREHE, ISy BN e NS,

150
132w
r 28%
120 + down W others
3 : 94.8W m Capacitor Loss
- . 84.6W
a %0 i m Core Loss
4 == 11%
- I down = L
= 60 | - Copper Loss
D%_ i Loss during dead time
30 r - B MOSFET Switching Loss
I . = MOSFET Conduction Loss
. = I
IGBT 3rd Gen. 4th Gen.
20kHz SiC MOS SiC MOS
40kHz 40kHz

7 5 kWHj%jEQ%% Ptotal EH éﬂﬂjtlﬁ

R2 HIFIFEIRMREXILL

- £31€ F4K
SiC MOSFET SiC MOSFET
o ) STGW60H65DFB SCT3030AL SCT4026DE 750V,
Switching transistors
650V, 60A 650V, 30mQ 26mQ
Switching frequency 20 kHz 40 kHz 40 kHz
Conversion efficiency (@5 kW) 97.43% 98.14% 98.33%
Total loss (@5 kW) 132 W 948 W 84.6 W
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BE

5Si IGBTHEEL, EEHF=UNEEREEFFERSIC MOSFETIEAFXESE, BMEFXIIEER, HaEXIEESEIEMEE. HE, BiY
BEE31KSIC MOSFETEIENFE4MAISIC MOSFET, KIBKET RIS, LU T H—ERNRIES.
FMLSIC MOSFETEE RFFEBIRRZI/ NN T BB B RTTER.

SEEH:
*1. 5 kW High-Efficiency Fan-less Inverter
Application Note (No. 64AN084JRev.001), ROHM Co., Ltd. September 2021
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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

SEMICONDUCTOR

https://www.rohm.com.cn/contactus

www.rohm.com.cn
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