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1. PFCHIg—I&

Table 1.2 [Power Device Solution circuit]| FIPFCEEERHIZEE, RPESBEEFAMNIGFR(BCM), ELE(CCM). NELDCM)E
SR, LURATNER 3HPFCERES, MNEARRIBEMNIKE, ZEI3ENIRE. FEER. KiF. Totem-poleds, FHAIEHIARBERS
HEETNERE, BIRELRRERSEHNA.

5% EIENo. EREE

A-1 PFC BCM Vin=200V [in=2.5A

PFC Boundary Current Mode A-2 PFC BCM Diode—Bridge—Less Vin=200V [in=2.5A
A-3 PFC BCM Diode—Bridge-Less Vin=200V in=50A
A-4 PFC CCM Vin=200V lin=2.5A
A-5 PFC CCM 2—Phase Vin=200V lin=5A
A-6 PFC CCM Swynchro Vin=200V lin=2.5A

PFC Continuous Current Mode A-T PFC CCM Synchro 2—Phase Vin=200V lin=bA
A-8 PFC CCM Diode—Bridge—-Less Synchro Vin=200V lin=50A
A-9 PFC CCM Diode—Bridge—Less Full-Bridge Vin=200V lin=20A
A-10 PFC CCM Totem—Pole Synchro Vin=200V lin=100A
A-11 PFC DCM Vin=200V lin=2.5A
A-12 PFC DCM 2-Phase Vin=200V lin=5A
A-13 PFC DCM 3-Phase Vin=200V [in=7.5A

PFC Discontinuous Current Mode A-14 PFC DCM Synchro Vin=200V [in=2.5A
A-15 PFC DCM Synchro 2-Phase Vin=200V [in=bA
A-16 PFC DCM Synchro 3-Phase Vin=200V [in=7.5A
A-17 PFC DCM Diode—Bridge—Less Synchro Vin=200V [in=50A

PEC 3-Phase A-18 PFC 3-Phase 3-Wire Vin=200V Pin=25kW
A-19 PFC 3-Phase 4-Wire Vin=115/200V Pin=25kW

Table 1. Power Device Solution Circuit PFC EBEE—IS
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2. B AIEE

XENER R BT R BB RMER AR RATNNERNSE. FERIRENFENICCM (EER).

2-1. FBEREEHY

XELAFigure 1.89FBER [A-4 PFC CCM Vin=200V lin=2.5A| 79, ZBEHEBSERNRY, FHNEERIRMRERELE.
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2-2. LiRZERIRYiRENER
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o, MNEBFRAUEE Ly peax = V2 X iy ~ 2.824 , LAUETEGREIR M
WEh=M = (I peak — linpeak) / linpeax = (3.7 —2.82) / 2.82 ~ 31.2%

IRENERIERRIRE 30%LLT, EXMER TELERE L,

2-3. LRYEARTS A
FRMEL— RN AR

L= {(Vout - \/E X Vln) Xn X Vinz}/(fsw X M X Poye X Voye)
n: BEE. M K=
PHEEENLE, 8EN=0.95. M=0.3
L ={(350 — V2 x 100) x 0.95 x 1002}/(50,000 x 0.3 x 200 X 350) ~ 1.89[mH]
HRIBLA LA BRI L=2mH #HTE{AE, FBRMEERANEEN Figure 3. AR I, pear = 344,
WIB LAREEE, R M = (3.4 —2.82) /282 ~ 20.6% , FFAIRT 30%89EK,
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3. Switching$RZ&fswhTE%EE
XENBRREIL AR KRR swRIE T R ARG, AEAFHRERMEREINACCM (EEHE).
3-1. EBEEEEHI

IXEBLAFigure 4.H9FBES [A-6. PFC CCM Synchro Vin=200V lin=2.5A| J9BIsRiiEA. EHESENAIRMF, HETIREERIF
fHkiEEiswiE.
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Figure 4. EB&Ef A-6. PFC CCM Synchro Vin=200V lin=2.5A

3-2. fswiFZERIRYFENEE
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o, MNEBFRAUEE Ly peax = V2 X Iy = 7.074 , LAUETHEGREIER M
WEh=M = (I peak — linpeak) / linpeax = (7.8 —7.07) / 7.07 =~ 10.3%

HF RSN, XBETHEIT K fsw SRETIIERME. Fb, fsw HERIAIRER n=97.2%.
3-3. fswHIIEE S &
FrEsmRiswL—R a0 RCEDA |

fSW = {(Vout - \/E X Vm) X n X ‘/inz} / (L XM X Pout X Vout)
n: BEE., M EEh=R

®ENn=0.972, M=0.3%(MAEGER swW
fsw = {(500 — V2 x 200) x 0.95 x 200%}/(0.001 x 0.3 x 1000 X 500) ~ 56.3 [kHz]

RIBLAETTE, V8% fsw=55kHz [EERIPE, EERERRIEEN Figure 6.FT7 I, peax = 8.54 .
I LRRAAIE, KahR M = (8.5 —7.07) / 7.07 ~ 20.2%.
IEEoh, IEERIRIER n=97.3%, 18XY fsw IHEERIRE 7 0.1%.

BE n =97.3% (5 0.1%)

Figure 6. fsw JAZEfSRVEE LA
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4. HRIRENEBEV gs{ERIE T
XEBI5FIXT SIC-MOSFETHIMIMRIREHER Vs & B EH TS .
4-1. EBEEZHEGY

XELAFigure 7.888 [ A-2. PFC BCM Diode-Bridge-Less Vin=200V [in=2.5A | J9{fi3&i5BB k3R zNEIZ Switching S84 SiC-
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Figure 7. EBE&Z45] A-2. PFC BCM Diode-Bridge-Less Vin=200V lin=2.5A

4-2. SiEERoNFIMHRIEENEREVgsRIXF

gnFigure 8.Ffi7R. LAERISI-MOSFETHISBFERERONESIBIASHY, BEEVosHIR W HSBHEBEZEAREEA., MSIC-MOSFET
gAFigure 9.FR, FEEVYsTEMRoNtEEREL, XESICHEX TSI~ miIEER .
thHEIR, SIC-MOSFETEVSKRYRRY, SIBIRARIEM. METL. Ridk, E—RERSHEMTEVsRESESHIESET
BEE, RFEERESENVISE, X—RIFREE.
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4-3. BiSAYRIREIEREYgs{ERSIT
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5. itREEPERgAYZEE

FESCRRER RIS AP RIR A R — MREARIRE. —iki, IEAMMREERTLUDHEIERS, (BRESTE (IRFEEX),
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XEEMOSFETRIAEIIHIERTERNE (RIRASW) LT, 11 ARAERI SRR FEERFIERAAT NS D,
L5, STIREFEHITIAITN, XERT.

5-1. EBEEHEG
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Figure 11. E3E&3f5] A-5. PFC CCM 2-Phase Vin=200V lin=5A

5-2. RgSIRFERIXR

Switching-on (Turn-on) B, 3RFE. JRREEAR lo. IWIREBIE Vos. MHREEE Vgs BIKEUN Figure 12.F7x.
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5-3. RgHJAEE
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6. Dead TimeRR{EHEAET

XEMHBEIRERRERBERAVRE)Dead imefJit &7 EHI TR,

6-1. FBERHEE

XEBLAFigure 14.09888 [ A-6. PFC CCM Synchro Vin=200V [in=2.5A | J9ffikisieA.,
RN T EMESERmEHigh - LowsREREZEAISIC-MOSFET SCT2450KEfIDead TimelIRIEE
(FRERBIERREE). Dead TimerJHHPWMIEHIEEEY TD1 (&=il) ,TD2 (i) HEIRE.
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Figure 14. EBE&=55] A-6. PFC CCM Synchro Vin=200V lin=2.5A

6-2. Dead TimeHBAHIREE
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Figure 15. Dead TimeHAEIRYFBRRRNIET

© 2020 ROHM Co., Ltd. 10/11 No. 63UGO55C Rev.001
2020.11




ROHM Solution Simulator Power Device P8R (PFC &) User’s Guide

6-3. Dead TimeF1INEZREF
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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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