ROHM

Application Note

MOSFET %l

X AT PrestoMOS™ R60xxVNx Z%IAY
BHESFTBENAXRFERENES

#1824 (Phase-Shift Full-Bridge: PSFB) DC-DC ¥%if237E RS SR BE B ANRNEM I NBER. KPAGERE
EBRAREMWAEE ZNA, HETEFEHEBISE(EV)NRRER, BIFETBEEXNFTBEIE. PSFB BEEMATET
EB@T Ko

PSFB EBERHVIFRE:

« 1 RS BFRERERZEF X (Zero Voltage Switching : ZVS) , EIEFFXi5FER,
« 1IRMEAANS 2 RiNGEH Z AT 44,
« AT RTHE (B kW~ )B9iE1T

&%, AARESHNE, BE—FHHE, XMBEEEXNTAREFXA DC-DC #iRs, HBRIIHEME, BERIZITNRSH
BT RHFETRLER, TR ARIZTEANEE,

KNFAZEIRMERT PSFB BEREARTI(E. 1 XM MOSFET AXRFMEMBRIZIHAKESR, BIERILNS, $EHWTRS L
#4525 PSFB BBE&FTA Super Junction MOSFET(LLF SJ-MOSFET) TPrestoMOS™ R60xxVNxJ ZRFIEIHEEE,

1. PSFB #5538 BN A3

Figure1 FRi/REYE PSFB BBERRIR TG, PSFB BBERTELIRSS SRFBE SR NARNEMHARIR. UKL BHIARN
ABLREFNERAL. EVARRAR(REME)F L5595 - KX - SHE WRGKHZEM. —RNS, TENATHEW
B 10kw L ERARIhES~ @ (XU TNhENABRFRAMEETEEFRE, —RFER). L5, PSFB BERFNAIMATE
BRETm, WAIRTFRSERA I 2 RMEREEX IR~ 5o

RS BRETHFRIR APHRERBRSE EVFEFEAHE

Figure 1. PSFB HEE&E ATl
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KT PrestoMOS™ R60xxVNx RFIEISHS TR X HHFEREES Application Note

2. PSFB ¥ a3y ERHIR

2-1. BAHRER

Figure 2 FR7RHYE PSFB i3V E A EBIRE], PSFB BBEEHY 1 RMI—A%) 4 MIHEFAXTH (MOSFET 5% IGBT %) 4ARHIZ
HFEREREEM), 1RIE PSFB HBERAVXLEINRF XK FHI ON/OFF BUBYIE], iE LTS FAKLM ZVS BEF X,
PSFBRYLRMIBY &R B RE—RL I R L ESSHVR R, BATH KZVSHEIEERE, BNSETESRIMBHE—MIMERR, &M
BEIBRBHITCHIR BRI T HMERLA B, LI, Figure 2B EBIHQIMQMMT TEBAINIE (Leading leg)y « B
EHQ3TNQAMIR T TH#EHTE (Lagging leg)l » BHEWMtHRNEREET—T2-25%HA,
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Figure 2. PSFB }ifi2s i E A B R E

2-2. BATh{ERR

Figure 3 FiiREYZ PSFB BBESHIZHERAZ B, ESRIE0, Q1 1 Q2 #Y ON/OFF RERELK/E, FFHBEMIRER Q3 M Q4 /9
ON/OFF R&WE LT, Fit, —ARIF Q1. Q2 MEERINE, ¥ Q3. Q4 KMEMEHE. Hib, Q1~Q4 HIFAMIFERATR
FIRIFA%EIC N@E PrestoMOS™ RS IE 2R MIHERIEIRNE y THEIFMHA, MEREEFESS,

FAE Figure 3, I ZIMBRIFENHEHENREZHF—HERE, HMER, MEHAFRRAMKTNBRUSEEH. B —RRE
A=, B Turn On [FREFUKIZEIER. B8, LUBRIME Q1 LIKHEHE Q4 K, EritFE Q1 £ Turn On 5, BEER I

(BRI b) NARAREZAA—ERENRERE, BHBEHE Q4 7 TurnOn 5, HTENBIRERMA LR, SEAIH
B QLMELL, BARKANRERELD, X—RIENFEHERZHUAFHYRN ZVS TEAX (FHAET—T 2-3 BitHA).

1M Turn On B3y ZVS TEFRIMRABERENE, EMF XL K, FILFEILHEHBER TurnOn B ZVS TEFXWIE,
X3 FiES PSFB BRI EZIFEEEM,
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Ts (primary) . TH{E‘ZJ‘EE‘I
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Figure3. PSFB ¥iRaSHIRNER A2

2-3. PSFB B9 ZVS EEHX(Turn On)flEE =

Figure 4 FiREYE PSFB HERH) ZVS FEH XA, XELITEM OFF(Coss ZEH)IRET ON(EE &) IREHIZ T FIFE
BtBH. M Figure4 AIHI1, PSFB EBEZH TurnOn 73 ZVS BEFF %, STEP1~4 WENERBHINE. HEMEELR L2, B0
L—35 2-2 {REABOERHE, SHEHTETE Figure 4 B9 STEP4 2/5, BHRARRE(Source=iRRkAE H#TH Kik=Source FE)H
BE LB E MR B EiE S %, MR THERE, MEREERRRENENBANZF I RERIE MOSFET H4EMBA Coss B
BEHES SENIE, Turn On MEREK, X—RiETE, HHIRERAHN, ATEKE Coss WBEAMIREN Ls WEE=
(1/2 X L) WERHBERTE/), BIBLMERTHERKSTEEFRTED. LI, FRER MOSFET 8 Turn On RESHES
BHUEFAARE, RETHEFFEHTERAZREREEEEN (HENEES 3 E6HHA).
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KT PrestoMOS™ R60xxVNx R¥INZH B XIBFERE{EAIE S Application Note

STEP 1 2 3 4
_ﬁﬁi\_ B I W L J I
b il - ON 4
OFF 1 = %% Jt}l ﬂLﬂt%%—-
Bz ‘F’-:ECOSS "l LT 7
(MOSFET H4HZ)
Coss B REZRESE BiE @ (Source=Drain AE)
« E8 Turn OFF, Ls1EAT
- L ONGBESEIRS s AR D T Coss LRI, iitgj::]”;:’;ut -~

B | - T OFF(Coss FRB)IRS . EETEY Coss IHETHE KB ESEIA, bs REJ OV, Lo

(TE Vos TREFFR)

Figure 4. PSFB 89 ZVS SEHF XA E

2-4. ZVS ML EHS Turn On RHERNEEY

§N2-375H9i5EA, PSFBEBEREITurn OnEN{EF AT Bk CossiBTa, REMLsHEER. Fit, MR LHIGEREET CossHIFTREER
H BB ERERE R FE R ANIE, RAR-TEARIE R E VossBHR0V, ESZVSRIL, ZVSEPSFBEERHIEMMAXENME, HTurn Onii
HILER0, HEHBNZVSERIIFH—RARTATER(1). P, W1 AHEHFEQ3. Q4TEON/OFFLIHRAT YRR,
Foss Q3. Foss_g4 79Q3. Q4 MM A CossTMBTETERMGEE.

1
ELSIfl > EOSS,QS + EOSS?Q4- ............ €))

RIEE(1), BANRLLER I B/NPRIAZVSEIEARIL, ARRAINZVSS FIL.

B—HmE, BHTEIMOSFETHIZVSHIRRILE Y, —RRAERRAITEN(2), P, nBLER[NEHEL, L HEFHE
Ql. QZE'\JON/OFF‘»‘JJ?ﬁH‘.TE'\J%’EﬁEEb-L\ Eoss_Q1+ Eoss_Q2 ngl Q2 B CossHIFEIN B SEEEEEMIRES,
RIEE(2), BaifiEH2RMAHBRELONEEENS CossHIFTEHBEX, iHEHEESTMURNZVSEEF X,

1
E(LS +n2Lo)If, > Eoss g1 + Eoss gz = (2)

RIELLEATH, BHAHEHEEHERN CosstBERENS FTHUARZES (VosEBEFRR)HIE R, XM VosEBEFRFZRIREST, Turn
OnBYEid R, SEAFXIAFE. RIEE, Turn OnBFELTEEAYIE, 02-3753HBE, HERRIZLFRHEEONAIESEAILES, Turn On
PESA, FEPSFBERERAHBNHEHETum ONNFFEHEZEMEEIEEEE (¥MIEE EIZMNLFAZEREIN
a) ,

WK, Ls BBBAMIE, MREEESH MR AFIHMIAE ZVS SEF X, FacEiil LiEAR, I dhFREEmNNES
AL, —RRIRMRRE BB AN Ls,
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KT PrestoMOS™ R60xxVNx RFIEISHS TR X HHFEREES Application Note

3. R4S Turn On RFEREEE R

3-1. HiREBFE Rg_source MIThER %

Figure 5-(a)FiREYZE Turn On MIBOHIREBRE Rg_source EARRIEKM(D: 82Q. @: 1200Q. 3: 220 Q)MMFITFNER,
Figure 5-(b)FRRBIiMHINE Pout=1kW MIZRHO~CHIEERE Turn On ER. FEANTHREATINERMER SJ-
MOSFET &#iF*f [PrestoMOS™ R6055VNZ41, #RiE Figure 5-(a), BEE Rg_source IEMZEN, MERSABEH(EHDS
®zZEE =K 0.5%IBERZK).

FE2 Figure 5-(b)BY Turn On A, B%HHY Coss BRI EREBRHTE. Rik-FERIEEE T4 150V BIE. #2-4 T
P, —ARRIYE PSFB HEIREHEME S TREXHERTEN ZVS TEFX. HE Rg_source B/, ZF5ZHEE THEEIEER oV
BYBTIE] trZEFE, XEFS Turn On BFEHERL, FAIUFHOMERS (BH#—FEE Rg_source, RIFEARMISEMRMRER),

ZFREEBEWSE 2 EFRH, BERBAFS, BRILE Turn On BNEE R, 55, MNRBEEN ZVS EEFAX, —BRHEW

BREE Vos TR EBERN,
96

R6055VNZ4 (ROHM)

FHO
Rg_source=82Q

o
(8]

Efficiency: n(%)

FF Ta=25°C
Rg_source=120Q .
Vin=380V

Vout=48V
fsw=94kHz

©
B

93
0 500 1000 poytw) 1500 2000 2500

Figure 5-(a). &1 Rg_source BIRERIFMER

| #M4@: Rg_source=82Q | Horizontal: 100ns/div

_ Ves(V): 10V/div =Turn On RN

£4@: Rg_source=120Q |

5401\ tf 2K

S 5&MOEE Turn On RFEEM
. s
%1$®: Rg_source=220Q S5&E0OLE tf AIEEE K

S>5&HOMELL Turn On FFEEEEM

* SEXBE(DT)MRRE , FHOSHEF(200ns5*).
* ZHE@AT BRI KLIRE R 150ns*,

)
5\ *Pout=1kW B¢
' tf=160ns

Figure 5-(b).  Pout=1kW BY£{@O~®@HY Turn On B (HEHE)
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KT PrestoMOS™ R60xxVNx RFIEISHS TR X HHFEREES Application Note

3-2. FEXHBJiE)(DT)HMIThER LM

Figure 6-(a)Ffi M@ H BB NA R XETE (DT _lag) WM EFENLE R, Rg source BR 3-1 T, IEEARBMEDN
Rg_source=82Q, fERMIITRHM 3-1 F—H¥, #BEXEATIM SI-MOSFET TR6055VNZ41, M Figure 6-(a)alLLEH, &4
B(DT=300ns) @ &=EH, MiZF4HHEENERM LTI 100ns, HREMBUEKXIETE B, XENKREEER AN
REAR, MAEEREN EAYEREEST /N FERIMHUKRNFEENSE 2 BFHA, GEBA, AT Coss BEMIKEN Ls i
REEMEA, FRATIEEAIEEM ZVS, Turn On RFESIEEN 0, DT _lag EMET /I,

96
R6055VNZ4 (ROHM)
%14 B:
3 95 .
< DT_lag=300ns
Z,
(&}
o 4 A
(&)
E 94 DT lag=200ns = Ta=25°C
*fFC: Vin=380V
DT_lag=400ns* Vout=48V
fsw=94kHz
93 (*Pout=500W B)
0 500 1000 1500 2000 2500

Pout(W)
Figure 6-(a). JEXBHE](DT)BIMKEIEMLER

1ZE T3 Figure 6-(b)FIHI R HILITHEE Pout=500W BYEZMHRYHENTE Turn On i, EHLLAT &4 B(DT_lag=300ns)AY Vbs
TR E(=220V)2RIEH, FRL Turn On RFELRR/IN, M DT_lag BREMEMY A M FEH B, BT BERKMNETEIE.
Vos TR BEBEE K, Turn On HFEE K, M DT_lag BEMEM C M FEM4 B, RiBTFEE ON KR, 2 RFHAREMNE
i8], SHEERN Coss BEIREBZRE(VosBLFA), XMERLLEZM BB Turn On REEEKX, RIBULLER, BHEMNFEXE
B EFEIRAERIEEEEMN.

| %1% A: DT=200ns | Horizontal: 100ns/div

DT_lag X52(Vos BBIETEFES TRERIEERE Turn On)

Vbs(V): 100V/div
R SHEMH B B9 Vs BEEAK, Turn On RFER K,

NP SO Ves(V): 10V/div

' 1vps§£€.'a’ﬁal£:3oov

%1% B: DT=300ns |

e

%1% C: DT=400ns |

=

Figure 6-(b).  Pout=500W £ A~C B Turn On B GHIEHE)

DT_lagi&y
=Turn On RFEF

DT_lag X&(Vos BBEETFEEE LFH(Coss B3EH))
SXMIERLEEHE BB Vos BEEA. Turn On $5FEi K.

© 2022 ROHM Co., Ltd. No. 65AN006C Rev.001
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KT PrestoMOS™ R60xxVNx RFIEISHS TR X HHFEREES Application Note

3-3. EBEITENStX tiE)(DT_lead)igiE

32 THBAT BAHE A T BREHEHEL Turn On ik

, BIPIZE RTE ONBFH Rg_source, AR FEHEEFEXBFIEN(DT_lag)

WEEY, Z—FHE, IS S E 2-2 TR, SHEEHREHELLBRREREIE TS, I BRBE (Vos782 TH),
Fitt ZVS SEFXNEMRABH. Mo, W12-4 HEHEX(2)FriAERRY, ERIFTEN 2 MMMNABERESEERREX, MX
FEE, HAEMSHEHEEL, ZVS SEFXNENRABTS.
Figure 7 Fi7RAYE Pout=500W BYEBHIHE Turn On KAZfl. MMEIEPTA, REZRESBEHIRETEISR, Vos KE97 0V,
MBS E E AT B R R $5 X B Z A Turn On SEEERYIE ZVS 2RIIA. M Figure7 BIEH, BEIFE S HEHEBELZXE
JEHK, DT_lead WRIAEESEER . AL, —MEIGEBRIHEN DT_lead KRB ALLFEHENK, RENBEHRERTRE
(Figure 7 7 DT_lead=800ns, ®RENHEHEN 2 ELLL).
tE5h, M Figure 7 B9 Vos IRISETIL, 7ESTEERY ZVS BEFAXRBERT, —HR VosBY Turn On BIEZHREE T & (plateau),

—

 Vos(V): 100V/div

A

Aot

Horizontal: 400ns/div

Figure 7.

Io(A): 2A/_div

_Ves(V): 10V/div,

BBEIFTER Turn On BRI (Pout=500W)

© 2022 ROHM Co., Ltd.
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KT PrestoMOS™ R60xxVNx RFIEISHS TR X HHFEREES Application Note

4. ARTHAFEEHFANXS (SHEATFER)

Figure 8 FTRBYZ5cHIM ROHM R6055VNZ4 5[5 Ron MEE/K R E /A T 5 (MOSFET-A) B R A LbE R

R6055VNZ4 9 Rg_source fl DT_lag, ¥R MEMNE 3 EMFERAKM. MOSFET-A B Rg_source #l DT_lag B9 4B
R6055VNZ4 —#¥, #%EEE 3 EMAEABARENE., MXEAFH, AT TRtETXEEAE Ron MEEKFHN~R, F3E
Rg_source &4 XANRA, XZREAFRHNAXRFEAETRE,. MABFXFEASRGIFE, —RIHT Qg 1¥iE, HPH
Qgd HFI4ETE Vos BB EFR B BTS2t Turn On $RFEIS AR AR, Fr LA Qgd H i BNIAE M R S455IE E. Figure 9 FR/RHYZE R6055VNZ4
#0 MOSFET-A B9 Qg 1 xfLb. BTLAEW , MasthEY Qg 4514, $51=2 Qed MK FITRA. MOSFET-A 9 Qgd R & R6055VNZ4
BIFRZE—4 (43nC 3FEE 18nC), Ftb3+TF MOSFET-A, 7EiA%E PSFB BB #HEHEREER Turn On BIERY, Rg_source HEE
EJHE S R6055VNZ4 19 2 fELl L, EREE, XEWMIZRTE Ron KFHEMAT =& TMOSFET-B) B Qg 4§, Z=m5
MOSFET-A #8/%, kbt R6055VNZ4 B Qg EIRE K, %iXHEMERR Ron KTFNF=RE, BFAXERR, WHAHEW Turn On
B FRYIREE,

IETE BRI TLL, M Figure 8 BT41, MEEHFHT/\, R6055VNZ4 FIEIZE (Pout=500W £ TS 0.4%), R6055VNZ4
MERWMFEZABCENEERESNEERNITENABIFENME 80PLUS) FMiE, BEHEME.

SRR, ROHM R6055VNZ4 3T W R Rk FRFFXIFEFMIE Ron 4514, FL7E PSFB BERAISCIIE TR EIME,
LR, G0 3 EFFIHBA, 9T 7E PSFB HERFES £ E R6055VNZ4 BIEFBMAE, Turn On REFERIEIRRIFEEEN.

96

R6055VNZ4 (600V/66m Q**/TO-247/ROHM)
* Rg_source=820Q)

95 » DT_lead=800ns*

S
< *
5\ * DT_lag=300ns
k5 MOSFET-A (600V/65mQ**/T0-247)
é 94 * Rg_source=220Q
] —9Eo
* DT_lead=800ns* Ta=25%C
Vin=380V
+ DT_lag=200ns*
Vout=48V
(*Pout=500W &) fsw=94KkH
(**Ves=10V B9) swmoAz
93
0 500 1000 Pout(W) 1500 2000 2500
Figure 8. ExttbLE
20
MOSFET-A
15 R6055VNz4
=
2 10
>
Ta=25°C
5 VDD=400V
15=40A
pulsed
0
0 50 100 150 200
Qg(nC)
Figure9. Qg $¥%xftL
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5. R60xxVNx &%l Line Up

Figure 10 FiMIR A AR RMEAIZEMER SI-MOSFET PrestoMOS™ R60xxVNz 2%!1 B9 Line Up, LU FRA
#y R6055VNZ4 JfE&K, FiTERE T Ron SBE 2R Line UP, RIMEEMINEEH PSFB ik, # B, HTARIIBELRES
KEHEEMENMRE, FREE PSFB B, ZEEMBE PFC. RMFTR. BYIEMBFNERME LT ERIEFNEGHH
EEEEAN. UTHRLSMNITTESE M= RECRIBM, MARRKLEIE,

Ron Typ. (mQ) Ron Typ. (mQ) Qg Typ. (nC)

Package Part No. Vps (V) Ib (A) Ves=15V Ves=10V Voe=10V Trr Typ. (ns)
TO'ZZOF?’: R6018VNX 600 10 170 188 27 68
a ‘ R6024VNX 600 13 127 138 38 80
29
I
o RB035VNX 600 17 95 99 50 92
TO-220AB
23 R6024VNX3 600 24 127 138 38 80
# ‘29
Iy R6035VNX3 600 35 95 99 50 92
[mm]
T0-247
g R6055VNZ4 600 55 59 66 80 112
-1k
1 R6077VNZ4 600 77 42 46 108 125
o mm)
* WAAMRIESE datasheet

CBERER=RABARERREEE,

Figure 10.  PrestoMOS™ R60xxVNx &% Line Up

6. B4

- PSFB BERTEEHHEY, HEHEREXI 2vs BEFAX, XEFEMRE(E Turn On A FREME.

* REEAK _LARER Turn On 153%%, % Rg. FEXEYE(DT)A Turn On I FEREEM,
b5k, FREEFEEY MOSFET MIAXIFMEEREEERRE, BRESTHEGIFHITHE,

+ BIBAYRH—APrestoMOS™ R60xxVNxRFIHESERMEESI-MOSFETHIL R TopKAEIFF X 1tEE, HFBIRIL T ERon
1%, IFEHBTIRESPSFBRIRIITNRIEIRME,

1. SEE

[1] i@ PrestoMOS™ {2 212 1B ERERHITHER IR
RZF%32 (No.65AN039C,Rev.002) TiBtkett, 2022F6 A
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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

© 2016 ROHM Co., Ltd. All rights reserved.
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