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1. RUBIC

ATHA2H4 RIEESS SiC MOSFET &Y —/\—-FLILAA 3kW BIR AT AT7H1>) OBZBPEIEED5%ET1EL
F(IOVWTHRERULE T,

IR, T - DAKIE( L - BEELNEATVET, CNICED, H-—N—EFERICEERLE. 88N, &
AR=ZENRDHENDLI(CRD, SENEBEANDEARBR(IIOTVET  AFHA2(E AC 180 ~ 264V ZAHL. T2
ZJUyS L X PFC (Power Factor Correction) [BI#&, AIAB>JRJILJUvS (Phase Shift Full Bridge :2AF PSFB) [El#%
([C&D DC 50V, FxK 3kW ZHAOUET . i) ORing EIRRZIEEHL CTHDTUREENPIEE T . FICEIFRAEPDCIIZE
REV TR ERFIERLIEOANBLUTVET . NT-FRFZAEMMED UL TEREITBZETHAHDDA>
EIREEZ L. BRE/NEELTVWET . —/—FRMINIE 48V ZER I 2@BERT VT2 READEAN
AJHETY,

ARTHALOTIIEZITUS L X PFC [BIFE(C SiIC MOSFET TW092V65C BELUSIC 2ayh+—/\)7745 44— R TRS12V65H
EEALTWEY , PSFB BIFR(C(E 1 RBIZILTUSERIC SiC >3y h—/\ 754 A— RWE®D SiC MOSFET TW027U65C
Z. 2 KA EAEEAEERIC(E/CT—MOSFET TPW2900ENH ZfEAALTVWET, 2 X{Al0I> bO—F—H5 DRI — MES
{RIXR(C(ET SN 71V —H—DCL540C01 ZfERALTVEY, Ffz. H171 ORing [EIF&((&/{T—MOSFET TPM1R908QM
ZERALTVET . INSHHEIORTFZEAIHIE T, 80PLUS Platinum
(Vin = 230V Pout = 3kW) fROBMZERTIV/N\IMIEFERZERLTVET,

%80 PLUS : —N\—-REIDE1—4- BRI FOINERARE
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2. EREMB®

COETEFARTHAUNAERLUTWREREBGRICDOVWTERBALE T,

2.1. SiC MOSFET TW092V65C

=)y LR PFC BIREDRAwF > BZEFELT SiC MOSFET TW092V65C #ERALTWLET, TW092V65C DFER

BREAUTOEBNTT,

o I FVITHAY (SiCTaybF—N\UFH1 A — RNjER)

o |ESEEE HAA—R) MMELY: Vose = -1.35V (1E#)

® Si/E: Voss = 650V

o AEKHIMELY: Roson) = 92mQ (1EH#E)

o LEMBENZGREMELICCLY: Vin = 3.0 ~ 5.0V (Vos = 10V, Ip = 0.6mA)
o HEREKBNEEIT: Vos on = 18V, Vs off = OV

o EWIRUVNRIERIV N\ AN NAT

o5
12—
U=
3,4 w—22
5 F Lo b (fBhE)
=
oI
o5 §

BOTTOM VEW

034
DFNExE

2.1 TW092V65CD5HER £ ABPIEIER 1B AL
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2.2. SiC MOSFET TWO027U65C
PSFB [EIF&D 1 YRBIC SiC MOSFET TW027U65C ZERRUTWEY . TW027U65C OERMFRELUTOESDTT,

B3 HRFVITHLY (SiC T3y bF—/\UTH1 4 — RAj)
IBSTEEE (F4A—R) MELY: Vose = -1.35V (1E#)

fSME: Voss = 650V

AARHTIMELY: Roson) = 27mQ (12#E)

LEMBNEGREIMELICCLY: Vin = 3.0 ~ 5.0V (Vbs = 10V, Ip = 3mA)
HELZBERENEEE: Vis on = 18V, Ves_off = OV

BRI EER TN\ AR AT

l,//‘ o]

1
2:
3,4 56,7 8 v—2A2
| - 9 KL (8
| =

'—
e
|_
2 o0—

TOLL 0345678
2.2 TW027U65CD4H L PIBBElRE+E Bl B

2.3. J{J—MOSFET TPW2900ENH
PSFB [EIE®D 2 RAIEHEAEERERC/CT—MOSFET TPW2900ENH Z{EFRALTL\ET . TPW2900ENH DFERIFE(FLL
TOEBDTT,

o ZAYFIHAE—RHER(
o J—RAAYFERIEHEL: Qsw = 8.2nC (IEHE)
o AAEHUMMELY: Rosony = 24mQ () (Ves = 10V)
o RNEMRMELY loss = 10pA (B2K) (Vos = 200V)
o HIDIROHEEERTI>VI\DAXSNIAT Vin = 2.0 ~ 4.0V (Vos = 10V, Ip = 1.0mA)
B Fi [-] 5
HENEnEn
1,2 3 =2
E} 4: =P
56 7.8 kLA s
—1—T |
HEEEEEN
1 2 3 4
DSOP Advance
2.3 TPW2900ENHDAHEREPISBEI R4 A% B
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2.4. J{J—MOSFET TPM1R908QM
Hi 73 Oring [EIF&(C/VD—MOSFET TPM1R908QM Z{EALTLET . TPM1RI08QM DERIFRIFUATOESDTT,

ZAYF I ZE— RHRL

5= RNZAYFEBIRENVNELY: Qsw = 35nC (1)

HADERENNELY: Qoss = 111nC (1FHE)

AARHFUMELY: Rosony = 1.5mQ (Z#E) (Ves = 10V)

TRNETRMELY: Ibss = 10pA (BX) (Vos = 80V)

ERDIRODEEER T\ ZAAS AT Vin = 2.5 ~ 3.5V (Vos = 10V, Ip = 1.2mA)

8 7 8 5
[ [1T11
di} 1,2,3 v=2
M 4:¢r‘—|~.’ 1
_| 56,7, 8 FlAw
T

S0P Advance(E)
E92.4 TPM1R908QM DR & NEBEI &+ Rk E

2.5. SiC avybF—-NU7H 4 A—R TRS12V65H
=TIV LR PEC BIFOFEEIC SiC >3y bF—/)\7F(4A— K TRS12V65H #EARALTULET, TRS12V65H DFER
BHREAUTOEBDTY,

e FE3I3KFvITHAY
o EEBEH/NZL : Ve = 1.2V (12%)
o MEBRIEHV/NEL) : Qc = 33nC (IEHE)
o WERNANNEL : Ik = 24pA (EEHE)
5 (HRARE)
ZE 1, 2:N.C.
34 TFS—F
5 A= F (fahiE)
BOTTOM VIEW (=] o (1
1 2 3 4
DFMExE
2.5 TRS12V65HDA 1 PIEB Ol 3g 48 A%
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2.6. 759074Vl —%— DCL540C01
PSFB [EIF&D 1 RfANE 2 RBIDIESITE(IC 4 FrRILDTSAINTAVL—45—DCL540C01 ZFERALTWET,
DCL540C01 DERFFRIIUTDESDTT,

® T —HRERE: 150Mbps (B X)
® FEIREFE: 2.25V ~ 5.5V
o EMEREEHE: -40°C ~ 110°C
o (EHHEZERSRI: 10.9ns (=HE) (5.0V BHER)
® T JAI NI High & Low DAT> 3>
® CMTI: £100kV/us
® EIRMIE: SkVrms
o LMK
UL : UL1577, File No. E519997
cUL : CSA Component Acceptance Service Notice No. 5A, File No. E519997
VDE : DIN VDE V 0884-11(VDE V 0884-11) Certificate No. 40055132
CQC: GB 4943.1-2022 Certificate No. CQC22001345018
b=t
AaRA@aRAR T =
o \.-‘I'.:
. val—]
- v
.v,“:
O e —
ki _1|]IE|‘E‘ H,_H_.H.H __ ano:
T R m—
2.6 DCL540C0 1Dt R PIEBIEI BE 48 A E
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3. [EIi&5%ET
ZK?U:\{\/(D@ l:lan-l-(DT’r/ Ni:-ﬂﬂ?.bi@'o

3.1. AC 51 > [EI&ESE
KIATE ATHA20 AC 51 VOFRETHCRAL TERRBALE T . A7 T >0 AC 1> EEE%ER] 3.1 (CRULET .

R
VEC 18 1
RELAY 23A

3
oL s — ¢
56V
Fuse sl — I
304 o
c1n
—— L
=N

G2RL-1A
1 uF
i kv L
- p2 [
. A PN BAS316
2 Iil der
3 »
Varistor Fuse R3 Fuse R4
c1
= u 2| & u L2 3
= RV1 —_— L1 2 7 8.1 mH 8.1 mH|— 33R2BW 33028W
220n "

TV co

—INC NC

NC NC |:J ‘
HF81 /n{‘&l;
3
"1’ | ::("I f ) 2 LH
e c2) [toow 2,200 2.2 ni —_—
nf

Input voltage 100 pF
SEnsing

200F11Q

= |

e [2:2 uF

2
|

I

|

l
-
Q

_.| 3,
o
ha

_|_
@
)
7]
(7]

e — FG

3.1 ACSA kg

e1-X
AC FAUCEBERNRNIZBRC. AC S1 > ZEMT3dDb1—X (F1) 2FELTVET, AC I/ DRAERME
MBE1-XZEELFT . AC 1 ANERBRAMEORMNEFIUATORTEHEINET.

ACTAIANERRKE = RRBEN-EBFRDE-HEANDEEERIE (min)
ARTHLIIATIN AC 200V DEE 3kW HADMHERRTT . EU. ANEEICELDT PFC DEFEZIZERNZENDSRIFNIL,
AC FAVANEBREKXBEEIANBECREANDSTRIUELRDES , UHNU. —AHY(C PFC OEBIRINZR(GADBEMELE

BB, AC SAVRAEREZE L IMREANEEN min ED 180V TEZXFI,
BRAEN = 3kW. BEREK = 90%. XK = 1, ANEBEE (min EXE) = 180V £IdL ATHA>2D AC 51>
RAEREE 18.5A TF, AT A TRN—I22EREUT. 30A DE1—AZFEALTVET L1 —RFERF(E. 52

BRABRICINZ. AC BIRIZAROZEAER. WIGINELZEFIEEEEURBTHINREEEEIINENHDE
g-o

NURG—

AC FAUGEEERECLIZY—JEENEMNENTBRC. ST LZFRET B0\ ZAF— (RV1) ZEREU
TVWET, JUZA—(HMERTDACSTAODEERMEICEIVTGEEZITVWET . KTHA D ANGRKEE(IEMNET 264V,
BIIFET 373V THDIH. INBOBEICN—>22ZRUTNUAS—EFE 560V ODNURY— (RRARFSLIREEE AC
350V, DC 460V) ZfEALTVET, NURF—EERE EREBEEISCINZ. Y-—CBRME, IRF-THEREEE
BIDHENDDET . Fz. NURF—DEFEE— RES3— ME—REBRBIENL V. NURH—-EEBFFRIER (AC AD
fll) ANOb1—-AEEZHEEHUET,
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X AY7 oY —E R

AC ABIDEIMENIZFR. REEDERNROEDIC X 7 >H =031 (C1. C6. C9) (CBEXSNIZEMZRPONIRET
BPHENGDET AT HAOTE X IDT P —HER IC ELT. HF81 (IC1) ZERULTVET, K IC (& AC BRNMtE
ENTVBEE(CMERIEZIERT T2, SATLAOEENLICEBLET, AC BIRFEKREF. A IC LAMTIHEHL (R1.
R2) THBRKENBEIRZICLD., 1 LIS X I>T Y —DEENIHMED 37%LF (IEC62368) ¢B2L5. X A>7>Y
—(CBAPNILERIZMEI ZENTEET AT HA (K 3uF O X I7 2B —NEREENTVBI. 3uF ZIET 20
(CHEBRIMTHEST (75kQx2 fB) ZFEmUTVET BB JAAWRBET X 7Y —2BEIIBREAK IC (T
FRIMIHESTUBEOZEENREBRMSENDDFT . £z, JANM I OIs. A IC ZERIETUCEEIZEEHHETT,
UHULRHS, Z0IBE. AC 1EGIF R RMERIETICLZEINIERNMREELEFIDT. SATLAOEBHEREHEES
eI Z2MEBENHDET,

EMI 3I5REP SR

JESE-RIAZERELTY 72803 (C2, C3. C4, C5. C7. C8) ETJEVE—RFI—F (L1, L2) &, T4T7L>
SN IAZXITRELT X I>F7>H— (C1. C6. C9) ZREULTVET , JAALNILEERLA 77U, ERSETORXEEZ
359 . EB(SUT LEEEMmZZEE. HIBR. IBIILTKIZEV, BB, Y 17 Y -DBFE2AE(T 3L, WRERNME
MBI AT INERENZDBEFNEZTEE S DNER T DNENDDET,

ZEAT R R @

AC BRI ARFOZEAERZINEIT 526, b1—XAEHEHT (R3. R4) EUL— (RY1) ZERLTVWET, IELLFIR
TATHA U ZEEUIIEE . AC BIRIR AL —LIFEEATLTHD. Efildt1—XEIETT 33Q +33Q) #ZFHT
TNBEHEABREIFITZENATEETT . UL — BRI AC BRI AL, FIEB 1 X4 18V BIRICL-TA> I3t
BREIBOTWVWET, UL —EIEA A>T 5E. LDIEFIORVIL —ZRBU TERNSRNZLH. BEROEHDAZERKITS
CENTEFT UL—BAY - ATFT 2 JAZ TN AT ADBERAAFRZH RL TV\Ih R I 2NENDDET,

(*3-1) X7 —- Y5> Y-
X 27 9 —(3EESA OB N TV T oY — TR = BRI (CEF8U. A X EHERUES . Y 17
H—(FERIAERET S REIICIERINZ I T oY —T9 ., BRI VDANIAINRNZ0%HEET .
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3.2. PFC [Eli&&%5
3.2.1 €3JVUYSLAPFCEIEEICOWT

A7 Y4 EIREDFHBADRICEZIUYS LR PFC EIROBNFMEZRALET . — AR REIREIE TEIMA I ZEE
AU, BRI T oY —aBUERE DZERLTVET . RRANBREADEEN BB T -—BEELNES
WHEBR DA TN, IESGRARIC(ERDER A PFC BIRSIEA D ERZERCR(GA D, BREIE THRELTLEIANE
ELEROAAEEZE. HEE 1 [GEDF3EETT . TUySLX PFC BIRRIEISHRAN SRR 3T VySH1/4A
— REBDIBRERS T TesC Ty S44 A4 — REBE PFC DHEER AL T,

3.2 [LJUYSLR PFC DEARMOFEIEREISTHRANDEDA I BOERERERUET . ZSRADOD L. BIHNED
HHAI T QN ZAYF I U DaHEDEIAA—RELT PFC EMERITVET . COBE, Qb (FTCOEAEROH YA
) ERRS R B EHARE T — RTEMEL . ZTRA N OEERENMERITVE S, /5. BOXEY( VAR TE Qo & D HZAY
FUIEMEZITU. Qu HNERREETREMELRDFE T,

h } . Q. ON ‘I—'U’—'l | Q, ON
| Qp OFF -weemrmeee I O =

D, i D!
D, <l | D, ;
L Z_ N | L, PN ZS
R S L=
Ly Vout Ly Vour
N YT | T N e i s
o g &= @ = E—Ho c
| | ' d
=) J'ﬁjiii =
Q, OFF i Q
Q, ON/OFF 1 D, % sorF |
(a) Positive half cycle (a) Negative half cycle

3.2 JUvSL A PFC EIIRENE

3.3 [CATHASTHRALREZIVYS L X PFC LIIEOEMEGIZRUET . LEEIUvS LR PFC EIREDIZTRA S
(CHAA—REAIDNUIABR T o 2 DDA A—R (Daas Do) ZBUT PFC DTS5 RINAFISA VIIEFSN. AHS
A>EEEIO-T12J TERL BREOT T REEERDFT, £OT PFC EIEOANEEFT 5 REEDIESLREERD
F9, TOFER. £E8IVvS LR PFC IS CRIREE RS /A XMIHI HERET,

Dec BEY Dad (FERAIDRA— 7y THR(CA T oY —C 2E-IFREIBIHDEAIAA-RTT, 1T 5 -—hHE-I7
BN, NI hEELIADI B OEMEICEBT SLER AL B 3.3 [TRIELIIC, EBHilE Daa HEU Dob ZEOTA

HNICRERDFET,
S 9o ——

Qa '_'(__-

N |
LA
I~
=1

Mo, Q@ ——
|| ™ ON/OFF

3.3 £=JVvSL R PFC EIIREIE
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3.2.2 FAFHALOPFCHEEE

ARTYA> T Texas Instruments #E1> MI—5—UCC28070A (IC51. LUF. PFC O>hO—-35-) ZRAWLEEII)Y
SR PFC BIEEBRHRZIRALTVETS UITICATH >0 UyS LR PFC BIREOEARMNRLSTIEE(CEAUTEREAL
9. BH. 1> I-S—FEODFEMERETCRILTIZ UCC28070A DF -4 — N, BRHERF 10> MBS IREEL,

PRV g BFC_OUT
g - R51 1kQ
| —
(ST g S— o
Tg 1ka AR
s = | o —
=
= R g
I 'E' q % — =]
e o o g
“ = ™ ™ B e -
al |- - @ PWM CONT.
o —_—
ol o 1C51
T I < e
w [}
= —
2| | GDA | 14 |GDA VSENSE 4
T % = GDB 17 lcoe 5
Lo | F VAD
18 |~ 5
& e VINAC
<| == cAOA 12
5 S |csa
= 8 CSB CADB 11
— PN L leom
2 |ppmysyne veer |2 g
20 |oMax [ .
6 . S ] w -
o MO = = = ER
~ 7 |RSYNTH p: R
5 15 prLvr [22 bl
w - RT ; -
Slel 2l & PFC_OFF 18 |gg 5| 8] o B| & .
s 2 g = w VCC 18V L g 16 2 o = o <
pu— ™
— H g oL g i a Re4 8 vee GND L L ol il I EH g
o : o p— H = o p— 1
ZleT 7| = ol | 8 @ 10 ! @ UCC2B070A =+ ° © —
ol = 2 k4 = 1| For current ZSI ) % 5 5 8w =} sl gl T o
= measurement i T wg 2| AP 25 L 5
2 | «@ —
J =5 — i
— PN o= _PN PN N
S -5 —=FE
3.4 PFC E1}& 1 (> bO-5—-E0)

PFC BIFEOHEIEE Verc out (FFMTFKIT R70. R71. R72, R73. R74 (LSO TEREIBIENTEET, BHEFEE
LFEIRMTHEISNEE DiHFEOAEE VSENSE & PFC > MI—-5—ORNEPSIBEE (3.0V) ZLEERI 2L THITE
2NF9, BHEESTEEEIUATORTELEINET,

v _ 3.0x(R70+R71+R72+R73+R74)
out_PFC — (R73+R74)

BH. PFC BIEOEHEEZEE I 3R AC F1 BT BITEHRDIEST R53, R54, R55, R56. R57 HEIRDIEICE
BIAINENDHNFI, PFC EIROENEEOFEAZRTE(E R73 = 1.2kQ, R74 = 22kQ, R70 = R71 = R72 = TMQ&HD
THD. $9391V T, EB(ISU T LRIV UEZZEEL. PAROH D EEE(CEETEL TZEL,

AYF Y AR
PFC BIERDRAYF I EIREL fowm (& PFC 1> MI—3—0 RT i FTIEGROIMIFHRST R63 ([CLOTEREIBIENT
EFT AMYFIERBIU T OX TEHEINET,

7500

fewm(kHz) = R63 (kD)
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Z2AYF ) BLRE DRSS TE (d R63 = 75kQER>THD. 100kHz TY . AE(HUT R63 DIRFEZZEL., AFEED
B SR TEL TSIEE W,

YIRRZ—b
PFC [BIF8DY I MAA— MR (L PFC 0> MO—5—0 SS I F(IBEFOIMT IS T o —C59 (LI TERE I BUNTE
I, HEMEIUTORCLHOTEHEINET,

2.25(V)

TSS(S) = (C59 x m

VI RRA— NEFEOFIHAEETE ([ C59 (Css) = TPF EBDTHD, #9 225ms TI . BEIIIGUT C59 OB EBZZEEL. Fi
LDYT PRI~ MEFRCERTEL TGEE W YIRS — MNBRFR(C AL > MZyA - EBIL BV & =)L Ry THAR#ED
B2S—NFCHEHEENEFEEHECEIET DL 2R T INENDDFT .

ALY NEYS—
l 3.5 M PFC EEEDAL > MZvA—(3ALY MRS X (T601, T602) . EFRARHIEST (R602. R610). PFC 1> M-
— (X 3.4) @ VREF (3EHFEDOUEMBESKTEIRIT (R65. R66) (CLDTE E@“&tb\tﬁ@“ MRANUIAEIF PFC > O
—35—O CSA. CSB [CABEN. ERMNMUEMEICRLET BE. PFC I> MI—5—(35'— MR54/{—-UCC27524AD 0 INA.
INB [CAHEN25 - RS(TRISS (GDA. GDB) % Disable (CLETY, 7J|/>|\UE“J|\I//\‘JI/ I_limit (ZATFOHICLDOT
BHanzg,

o Porc_our X V5 Al <o~
I_limit = - - | X ¥—:
-t (efficiency,n(%) X Vinac + 2 N=>

(DFEEF1LELTVFT.)

AL MY MRV OFIEAEETE (X Vinac = 180V DIBE. Perc_out = 3333W. ZIZn = 90%. LA TFONS Al = 10.2A
EUTN=2Y =12 ET3E 41.04A EBOTVET , HE(SGU T LERMEZZEEL. PREOERMEICERTEL T2,

Porc our X V2 3333 X2

Alipeak == = = = Tgox 09~
Al = ACinpeq X 35 % = 10.2
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TRS12VE5H D&0
N TRS12VE5H
ﬂ A eyl sl PFCOUT
=T
al |
] VIN_A
VIN_B
‘ 1:100 1:100 — PN
D608 155352 Te02 | D502 155352 Ta01
csB | C5A 11
- Bl - 38
_ RE03
R610 PHO505.100NL Rfoﬂé[] 250 0 PH9505.100MLT
100
C506
47 pF
GATE DRIVER 1 Deo4  —L
Ic2 - CUHS1SS30, 4 — RB04s510 Q601
o610 RE12 [ I — | L5601 ||—E
[
N4 OUTA Cormssso, 510 qont — B l_"_|R&DS 12! f
S L1602 cunsissso RS9 = ' Rets o
5 DE0S [~ | —==510 AL M 18v | |10 ko Irs]
INE  OUTB =1 ; D605 Rgog 1000 -
CUHS15530 RE14 o a
Ena D61 by 10 ko 8 RE09 g
ENB {55352 Rels 18V R617 = 155352 my [15K2 E
3 15k0 S — L csA
VDD GND 00 0 D612 : = RE07 1 k2 D606 1558352
UCC27524AD RES N F
1 kO liss352 C607| 220 nF
€603 320 nF
— PN

B9 3.5 PFC [E1#& 2 (J){O—MOSFET Fi3)

FUyISH4A—R

ATHAIEZTVS LR PFC BIEEHEREROTVWEI DT, TUySH1A—R D55 (K 3.6) D 2 E>-1 EDRF(A—
R, BLU 3 EV-1 EVBIFAA— R, EIREEENFOEREMEICOHBTSL. ENUBROEECEITSUFEFEA AT Uy
H4A—R (D55) ZN\=TTVWSHAA— REREERILTOIAA-RCEE IR ELEREETY . REEEITOHAA
— MERF(EZEAERZYR— NCEIEROEMTEIRTIZNENDDET,

L51
YN PFC_OUT
oss . 100 pH
C51-C53 1010 pF
GsIB2580 | cs2 H
3 2 C51 — = —= 53
4 Ls2
D51 D52 D53 100 uH —— C54
W W creoaYf Y D54 Izzo pF
CRE04 IcrGoa e = -4 1
L L PN~ FG ™
VIN_B
IN_A
AC_VIN PFC_VIN

3.6 PFC @& 3 (FVYSHLA—R, 15945 —FD)

HAHIYTIH—

HAOI>FT oY — (C51. C52. C53) OB EMBE(FR—IVRPYT I LABHFICEDIVWTEHRUTWET , R=ILRZYT 1 I
Thotd (FHE TS FTH—DEE% Cout (C51. C52, C53)  HAEEZ Vercour. HNBEDTFREEZE Vimin, IRALH
FEI% Pour ELET o HIIBIE Verc out (FEIREHYZ1E T DERAKEMVEEE Vimin (CTRDARFFRERE Thota DR, HHI>F7>
H—Cout NHIEN Pout ZHHGI DD T T OXNRRDIIEET

2 2 _
E X Cout X VPFC_OUT - ECout X Vmin = Loyt X Thold
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2 2
_ (VPFC_OUT - Vmin )
Thold - Cout 2% P
out

WHAEETE(E Cout = 3030UF. Verc out = 391V, Vmin = 280V(32 Poyt = 3kW TD, IR—ILRIZYTHA LlF 37.6ms &
BROET , AT ACEREINZR=IRPYT 91 L EBmRE TERIOH NI T Y- DB E#HAREREVET ., . HHUyT
IMERD BRSNS A EE DT AERZ BT DICHEBERBE2E U, K-V RPYTI( L\ ZHR I DBFEELLE
U. REVBS=BEZFERITIENDDET, Fle, 17— EBERICEAEPRESE2EBRIINENDDET,

(*3-2)
SEIN&ER(E DC-DC DDA EAREIESZE R (CFEEH L TVWET . TOIRERIAEEN 280V TI,

159459 —

3.6 M PFC FBA>4945— (L51. L52) OEE(XA>HI9-DUvTIERAI Z# AC SA>OE-I A HERE
(ACin peak) D 35%ICEHTET B EEL. ANEBE% Virac, PFC HSIEBE% Veec outr. ZAAYF I EKEE% F. PFC &N
TIEhEREN ETDE A AV —BIIULTOEBDETE T LN TEET,

i _ Popcour XV2 3333 x+2
Mpeak = = S 180 x0.9

=29.1
Al = ACineq X 35 % = 10.2

ATHAL>TIE Percour = 3333W. Virac = 180V, BI1ZFn = 90%ELET . 1299 —DIEIE PFC DRA(YFIIEF
(MOSFET) OAVBEICS X 2B EDGRAIE, AVEER] (RAYFIIBERE TXA>T1—T714—) BLUVERZILAI TREN
F9,

dt TxD
L:VXE:\/EXVL'TLACXT

CCT T % MOSFET DRAYF I EIRELF TRIELLTOLSCHDET,

Ffz. PFC BIEEDT 1—T1—([FA T ORTREINET .

D= Vprc_our — V2 X Vipac

VPFC_OUT

© 2025
Toshiba Electronic Devices & Storage Corporation 14/ 26 2025{?1 O-S
ev.



TOSHIBA

RD244-DGUIDE-02

12995—L ORIC T £ D ORERALTUTORNESNET

(Verc our = Vinac)
Vprcour X AI X F

ATHA > TIE. Vinac = 180V. Vrrcout = 391V, F = 100kHz. Al = 10.2A &9 3¢, L = 87.1uH ERDEI DT
100pH Z{ERALTVET,
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3.3. >IN TVYS (PSFB) [EIR&E%E
3.3.1 PSFBEIIEICOWT

[43.7(CPSFBRIEE DT OvIR%ERLEFT . b5 (Transformer) OTRAIE TN TUYSEIRE TRKAENTVET .
QaHEQBLIEENENT 1—T1—50%. AIAEZE180E TRMYF I ENET . QeuEQoibEIRT T . EAREME(L. Qank
QeuMA> /A TIREEZ ANB R HBAMEEN (ST ZE0TQHEQuNAL /A TIREEZ ANBEZFT . DAL
S TROECELD, X AR EICAIE T DQankQot. Qeub QDA —/N—3vTOENEND2RAIRIEENZ IRV
—ENREDET, HNDEINZEEFUTFOXTEREINET . — A%, QaneQudL I %I HEHLT ] Qe QudL )%
HENLY |EUET , PSFBEIER(ER(WF I ZmF ' Zero Volt Switching (ZVS) BIWEET BTLICLDZA Y F I 1E%K%E
AIRIARIRA TE D18, RERBHZEIRIENBIRETT

RD244-DGUIDE-02

Vout . Hjjj%E[V] Vin . lﬂ%E[V]
ni @ RSO 1 RAPSEERE Nz : FI2R 2 RIIESFHREL
a: AR IJMOBEIEG T1/T1+4T72)  Ti: Qans Qo DEBFAVEFRE T : Qe QoL DREIEFA B

© QaH QCHJES
[ -
® n2 —l_ Tvout
Vin — 3 g O
QL QoL ni

— Transformer
I=F S
'_

O
3.7 PSFB [E13%
Tl T2
Qv |+ L L
0 _
Switching BL S S S BN SR B S
ulse —
P QcH
QoL
Primary
transformer voltage
3.8 PSFB jiif
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3.3.2. XFY1>DPSFBEIE

ATHA>TIIEZITUWS LR PFC IEIE%&EXT 50V HAZERKRLTVET, f GFEREREIRER T ZVS EMENRIRER
Texas Instruments &> ~O—35—UCC28950 (IC251. B, PSFB > M1—3—) ZFAUVBETEMIEREEIRL TL)
9. UIF(E AFH1>0D PSFB @Eﬁa)gzlsﬂ’maﬁaﬂﬁa(J‘%btﬁﬁ}%bi@“o 7;33 1> h0—-5— BB O HHE%ETCRS
LTI UCC28950 D7 —4A>— b, BHERF 1A MRERTSHRIZE, o, AT HA D OFHEARCEAL TIUI7L > 28
1 REZSIRZEW,

VREF
[+
I
c254 g ]
1uF i I o
Bei 2 2
= g
LGND g .
-
Phase-Shifted CONT. ~ @9
| | "] E
€251 5 il 3
22 1 = , | =
oUTA VREF T T casel o9 5
21 = V| 470F 27D o =z
ouUTE &
0 EA+ 2 LGND o
R e 2
—_ b y=1
19 |outp T R27S " ag
4 - | NOT MOUNT o
18 | oure COMP e
17 | outE s |15 o 2 — LGND
e [g! E E
16 | SYNC DM 12 = = ,.,8 wl 1% a2
14 ol |3 | e wl [* g
ADEL | 214l |8 | 8| |2 gl |2
5 |sS/EN  ADELEF 13 zllell g gl e
6 i =4
2| DELAB — 270 vRer
5| DELCD RT L L '
DELEF i1 VREF
5 TMIN Reom g B oa
24 vl ~ e Gl ol G
w SND VDD ¥ o |2 b mee @
Y © W ol 1o o Ml ] =
~ ) = - -+ ol | w
o UCCZR950 & - Sl RLIR
1 1 G ] b 4 [ 4
al weC g @ @ —_ o
4] o o o o 12V R256 220 t o ~ o o n o
8] =2 =2 =2 =2 o = - - - in =~
o © o ] (=R o o [} =
— [ w — — o o ™~ E o~
gl @l = 8 = g = 5
g g g 2 gls 18 g = =
« 4 8|3 ) o

3.9 PSFB [EI1% 1 (3> hO—35—A50)

HhERE

PSFB EIf&OHIETE Vom(atl390)9H-JLﬂ£E}n R266. R267. R279, R280. R281. R282. R283 (C&DTERET D
ZENTEFT, FNTEMEE 2P LE PSFB 1> MI—35—UCC28950 MEFERTFERAMNEPEE (VREF = 5.0V) (LTI
TRTEHINET,

VREF (V) x R267 x (R279 + R280 + R280 + R282 + R283)

Vour (V) = (R266 + R267) x (R282 + R283)

PSFB BRSO NEEDHIEAGETE(F R266 = 2.2kQ. R267 = 2.2kQ. R279 = 6.8kQ. R280 = 22kQ. R281 = 22k

Q. R282 = 2.2kQ. R283 = 470Q¢B>THD, Vour = 50V TY . WE(GUT EERIKTiEZZEEL, FREEOH HERE
fBICEREL TS,

AMYF I B
PSFB [BIFEDRAWF > B ER fowm (& IC @D RT Bi5F & VREF BHFDORIOIMTIFEHT R258. R259 (CLHTERTET BT
ENTEFI, ZMVF I REIREIEIL T OR TEEINF T,

25x%x 10°

R258(k2) + R259(kD)
( VREF(V) — 2.5 )

fewm(kHz) =
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COINT. RT OB kQ. VREF (& V. fewm (& kHz TF ., COTITIRERAI T THD, BEAIOMFENTVER A X
AYF ) B EDWIERZRTE (&, R258+R259 = 45kQeRH>THD. 9 130kHz TY . HEITGU TR IEFUEEZEL.
PR DB ERTEL TZE W,

YIRRS—b

PSFB EIFEDYI MRS — NEFRE (& SS/EN Ui FEd 5> RREICIES TS NIAMSIF D> 7> —C251 & 25uA (typ) DIED
REERICLOTREIT DN TEEY, SREMBIATORICIOTETEITBENTEFET, 0.55V (& SS/EN ImFEE.
VNI (& EA+imFOEETI,

€251 x (VNI + 0.55)

TSS(S) = 25(,uA)
VREF(V) x R267
 c251x ( PORLES (A +o.55)
- 25(uA)

R266 H&U R267 (& 2.2kQTHN Vrer (& 5V, YIRS — NRFREIOFEAEETE (& C251 = 2.2UF RO THD. 268ms TY,
MHEICHUT C251 OBEMEZZEEL. FREDY T MAY— MEFRICERTEL TSV, YIRS — MNARFR(CHL > MNZys
—IMEBILIRV\ L ZRESR T DB HDET

&' — NEREh [E13%

3.10 [BF 2T — MRBICIRE DF%ETHEEIRINZRE EMI JA X(CREZS5ZFT, —ARHIIC, BIEIIZRE EMI J(X(&
h—RATOBMRICSHDTz8D. MEDINTY AZEROIERET 2T OMENHDET . PSFB Tl ZVS ZEHEL TOEI N, BU/N
— RZAYFIJBHENETEL. ETNH EMI JA XDIEE THDHE(F5% =9I S MOSFET (Q701. Q702) OY — NEFIIIEHT
(R705. R706. R708. R709) Z ASIMBEICZEEL. 32 1TILZIERLE T, PFC OF — NEFENDIREE FHRICH—>A>
B, A—>ATBEFENENIRIIL TR TEBMESEKICRO TRz, EESNEIT DR THIETEIBEEIATLD
ERENENOFEZRR TET RN DDET .

VCC 18V
R703
10

R704 2.2Q D701 CMFO1A
1
T I/I
HIGH/LOW-SIDE CUHS15530
DRIVER D702 R705 100 g0,
c4 e e full
HO |12 1 — |H'
1 . H
4 lewyne WS " D704" R706 0Q 9
e " o
OUTH R701 0Q 1w . 2 p703| CUHS15530 g E
= VDC
ourL R70Z 00 2 © —| /A o A 2
1 u 5 ;
e oM =— § ]
—9 Inc v NC « VSW
e 3
NC vss  —
DD CUHS15530 PN
D705 Rr708 100
UCC21330 : Q702
'_
Mo
T L
D707 R703 0Q 9]
2 |3 |3 CUHS15530 2
c701| c702 E 5 8 D706 o 2
— — p— i — vy o
=y = T T T o
220 pF S
PF [220 prA| ;5 u;.l lf IES 3 2
I TBATS |\ g
—é_ PN
v N =]y
3.10 PSFB [Eli& 2 (1 /R MOSFET [&i2)
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AV

PSFB EIEEDAL > NZvAH—(EE 3.11 DALY MRS R (T101), B 3.9 @ PSFB J>MO—35—0 CS imFE GND (S
EeNIcERRLIRIT (R274//R275//R276). BRFBIRULEWME (2V) (L&D TEEEITDIENTEE T, CS (TAiN
ZEREETHARBIRTUCLZEENUEMBICEETSE. PSFB 1> bM—3—(F 1 R0 MOSFET ZHIfHIL. 2 /REICE
BREMRZMEIRVELICVET . ALY NMZYNMALGELTFORTEHENET.

2.0

I_limit =
- (R274//R275//R276) X transfomer turns ratio

AL > NIZvA—DOHERESTE L R274//R275//R276 = 11Q. EEILE(F 100:1 DOfzs 18.2A EBH>TVWET , HE(HEUT L
SCIBREZEEL, FRRROERMBICGGRTEL TS,

PFC_OUT ‘ D14 155352
R101 R251
300 ke piid

tl 1.2k
/102 T101 |
300 kQ
1 -
= i
1 1
i

i

CMFOIA

CONNDO3

e ————————————— YV CONNOO2

—_———— D
Vaw
PN

CMFO1A

J:PN

3.11 PSFB [El#& 3 (AL > M=y MElEE)
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rS5Y2A

PSFB (B3 2 RAIEIEZR 3.12 (TRUFT . 2 RAIDEIEAZEREIRR(E N>R Teseet & Tesrea (CLD 2 illiFI DB
(IO TVEFT,

PSFB BIIRDOEFIRE(CH I BB RAIDOA>T1—T1—% 85%(CFHET DL HABEN 50V BOT, 2 KA
60V IEDHSENMNEBERDES , KTHA> 0D PFC HAEBE(E 391V THBZH. M5 (Tesrsis Tesrsz) @ 1 RAIE
2 RBIDBZLLL(S 16:3:3 (TA-AvTAR) BERUET, TNUTKD. 2 RBNC(E 58.65V DS HEENFEET DL
DFET, ZOM. 1R-2 REFHEHFMIE. BIREE LA BREFN. 702 EZ2 D (CERIDIENHDFT,

Fe. KTHAU TN DA =T =425 AIZFIRAIA)L (L101) ZFIBULT ZVS Z#17>THhET . HiR
N AREBISE ZVS HNEIRTET ., BEDIEE T EMI JA IBEARREDRIBENFEE T ZA]5EEN DD 2. NSV AEEE
RIS (ILEFRBREEMRIET ZVS LRANEINHESRD L BIRHCHIRATIAMIZAEEL TUZE,

bis? cMHo1L

T, [N

1 ;2 Ieseei 17|

— 1633 o

" isg p CMHOL
1

59
I,
27 k.

Q151-Q156 TPW2SDOENH
56738 5674

w
@
-
I
.
e

GATE DRIVER

6 7 8B 678 7
111 TTTT T 1

CuHSiSSI0 104 P11
Bis R152

|
un o ¥ L]
7 o <
ouTE o M G k‘-l — P ol c."J e = G.J
weC B| £hA s D152 R153 CUHS15530
v Ris: ENs  OUTE TI cHnsisssn 3 a HAE |HEAR GET Y Russwon FIEIE |BH]| HEE
—a 3

]
1
]
]
[}
1
=]

i DD —
1 1a - H }
H UCCZ7524AD ores D155 RISE 30
: CURS15530 &

N ER B TBATSA o
H ElERE] = g ouse i 5
i TTT £l ‘
! N E o & TBATS4 HC
]

2153
Q155

151
=
=

1

10 k2

L ] ' LGND —L—
] D207 pg g SHHOL
1 1z Tresre2 ] -
I B D, M 16:3:3 o208 p s [1=
=1 e
D, 1201
2 = ~
= ] El ] 9.5 4K
5 } <§ 8 = -
= Q201-Q206 TPW2SO0ENH E
+— ATE DRTVER 5678  S678 5678 5678 5678 se7s & ]
.......... 1 1c201 CURSLES3D 499 11 i 1111 1111 IHENE] 1111 T T
i ey 2 D201 3 0 @ =
H © 7 e |—b|—|:|— g o E & g g a
: i ko b3 8 & L s
H veoiav . OUTF e o —— GL"_J il K Al o el .l L ot Hou
: = e 5 202 RZ03 G CUHS1SSI0 o
— SES .
' R201 gheoute [T frSiss0 sa Sl | GEL: [ TEET: 58] aws we 2] |5 =T —
— =
] vpp  GND E — o = B
1 1 erl.l — =8
1 UCCI7524AD - D208 I_.R2U'5 Sa | 2 N
1 —_— . — CUHS15530 o . w =1 =l =]z n
! i K ] g 206 NRE =4 - ] 13 DR Eh 3
: = == iy Zl | = Fi N 2 E‘:D af [Fala= 2 L= ]
BN E g . ERINEIE ET
' R e e TEATS e #el) GLIEE £ 4k
i - H T
S50 nF " ;
. RS01-RS03 NOT MOUNT

3.12 PSFB [El}& 4 (2 /&{f) MOSFET &3)

HAHhIYT Y-

HAI T —(ES AT LAOERS ZHENEREVYIIEECLOTREVET . HABEVYTIL Vipple (FA1YF I
O TREIZVIIIERAIEEHTDTOH-DESR. BE (Cap). ESLICEOTREITIRBEEDERMKEALRDET,
A=Y TDDBRAYF I DERE%E Vews BIIBEE Vours AMYFIEREE R F (K 3.12) £935L. ESR. Cap.
ESL(CIDTRETIEEFUTORTELHENET.

VTipple_ESR = Al X ESR

Al
Vripple_Cap = g5 Cout X F X 2
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Vsw X ESL
Vripple_ESL = f

G

_ (VSW - Vout) X Vout X 2(phases)

Al
Vew X F X2 X L

THD. Vow = 58.65V. Vout = 50V, F = 130kHz. L = 9.5uH &9, Al = 5.97A ERXDET,

%git%élfa_%tﬂjj U“le)l/%}:_to)j(*(i VripplefESR _Ca_o
fERI>F>Y— (C501~C503 EKZN630ELL331MJ25S) @ ESR (& 37mQT 3 MiFNEADZE 12.3mQERD. Viipple £sr
(&

Vripple_ESR = Al X ESR = 597)( 723m = 734mV

ERDET  SRTACERENDIWINEREZHBE TEDLI. BHIDT - OFEFEIINENGBDEFT . F. &
FIRZRCEACFEETZT V-1~ b A== 1~ MIREBEEECAHOTWRIE, HAHOID TP -0HFFY
yIIERNMER TETVSIL LRI IRENHDET
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3.4. PSFB EIBE(D 1 RMAE 2 RADEE

3.13 ([TRI KSIC PSFB [EIFED 1 RfAlE 2 RBIDESIRIZEC 4 FrRIIDTSAN 74V —4— DCL540C01 %ZfE
FAULTWET, 2 REICEBLEZ PSFB JI>hO—3—h5HHENk 1 RAIZILITUySEIRED MOSFET BREMES(E
DCL540C01 %@L TGESNET

TANITZ—DRHNZFRT (LED) EZARTFZRE—/\Wr—SCHEL. HEIBEIB Y 2188 (CLDEBLMIIERL. LED O
AV IADCENMEBZRIET ZBE THAIDICHU T, TIINTAIL—F—(FEiFiEzmA L Z AR Fv I SRR Ty %
B—/\Wr—JCAEL. RS VWEER HEIES) ([CEDESEIREIZBSTI .

DCL540C01(3 214 B OisiE S BEMmX S N2 R I 3L THECMTI2 100kV/ps (min) Z3EIRL. NI
SO/ XD EZZ T TOHIRBEUIKWS., HERO BT EIMECERLE T . Fz. K/ULAIEV T H3.0ns (max) LEmnE
XL — M 50Mbps (max) ZZEIRLTVSIz8. EERBERRGEL TVET,

(*3-2) JE>E-REEME (CMTI)

JE2E-R (BH) JMXHMES. GNDEFAUICEBURIUABICERNTRNZIATO/AXTY,, MIIULER CEREIZN 3 CIEHMEE
SHYHBRURDBEBS R ZAITIEDICT SINTAYL—F—MERENE TN, COLSBRIBEICBVTE—ADEMIEE T35S, T
E-RIARERELET . COTEVE—RIAZCEDRIVHA = RTSHNTAYL—F—REBD 1R (AHE) — 2% (HHE) oy is
BICRNZEMERIDILANIETIETZETSIINTAIL—F—, VWTIZS AT LOREMEDRRICRDET, 2T, COLSBIEVE-R
IR ITBMEEI AT AN B ENESEZHDICEBLRDET . CMTIECDLSAGNDBITRET AN —L— MOEEBE(CT LT
ZHENZHSHULTHED. CMTINAZWNEE /A U T, HEFRANREEENZ 7 VT -3 TORAISEL TV EZBKRULET .

PSFB dircuit PSFB circuit From
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3.5. ORing [Eli&5%Et

ATHLUE N+1 TTREBEEDOER(CHIHTED LD, 50V HF(C ORing EIFEEZEFRLTLE T, ORing [BIEE(E Texas
Instruments #E&1> MI1—-5—-LM74700-Q1 (IC501) &A> - ATF MOSFET (Q501-Q504, Q506, Q507) (&> THERK
SNET ATHA O OH D EMMOEIREZAFNIRFEUIIRETAT A > OEHBEMIOBROE HEELDE VS
A, ORing 1> bO—F—(FA>/ATR MOSFET ZA> U THADICERZMHIEULET . AT OH HEBEIMBOEIRD
HAEELDVEVSEE . ORing 1> MI—3—(3A> /AT MOSFET ZAJU TIDEFENSAT A U CERNMER I 20
ZBHLIELET . AT YA >0 ORing BIFEEFMERETICBILTIE Texas Instruments $1& LM74700-Q1 OF7—45>—h., B8
ERFINS M TS ERZEN A2 /AT MOSFET FE]RAET (60A) FRULBRCERE ROV ATRHUCLZEHOR
W27 ADHFBEHHEERDLI(CRIE - MEEREITDVENDDES  ATHA>TE TPMTRI08QM % 6pcs EERLUT
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3.6. fHBHEE;

3.15 (B EIREIRE 2 RUET . ATHA D TERID MO—5—1>% MOSFET BRE) IC RENERENZMHIET 3
HOHEFEZEEL. STRANOH TEMELE T,

fEBNEEIR(L Texas Instruments HE&1> MNO—-5—-UCC28711 Z{ERUZERMHE—R (DCM) J51/\wIiERk 7z
AU, L¥aL—45—-IC LHEFENE T, 1 RAA 18V BLU 5 V. 2 XAIFR 12V LU 5V #ERMRULTVET,

AIET(L, FHBVEIREIIEO NS> A%t 25 BALE T . BIREOFFMERETICBIL TIE UCC28711 M7 =473 — MrEiE R+
I NEBRRZE,
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= crFoza N o1 21— 3 | el |I>I —
BN 3| —
10 mo 1cs2
D402 CRHOL 2 —_11 TCR1HFS0B1 VCCSW
p 3 — 15 sT c451 2 R454
ka1 5 820 yF ==
< E VIN  vouT]
TKuS;nnvt . E—-’i' I NC oe
R410 — 7
R408 —+{ Ras1 s
fpiy 100 k2 ﬁ} 1 Loka T CONT  GND| 453
7 R402 R412| I : H 1uF
1lyop Icd01 HY — 200 a0 330 1
-1z 2 UCc28711 | casen I
o ho ko = ] LGND —=—
3 DRV 470 pF 1 =
ca07 | en H
NTC R 403
c404 | 4 cs |2 1 470 pF !
ol T
15! sne o =¥
i i RaD4 RA0E D404 CRSOL vec 18 v
— Flyback controller
pm— f— 120 120 =<
ca6i C405 | NOT 1C402
i MOUNT
i . ) R41E 10
VEC 5 Y
NOT  R417 R407 R405 J . 1 €82
— IN ouT_0 I
MOUNT 2.2 kR 100 kQ 120 o e ouT 1 & TCRIHFS0B1
= a0 1 a5 .
c408 - e
e o i 1= VIN  vouTp=
EELRTLY 1 o :2;:’5 R415 100 0 4
2 ADI ol b-1i= : NE . a1z
= 0 —
2 LM317MDCY & To CONT  GND L
ca12 H
1 pF —
- -
2z ca10 L
ol & i nF
b= %
o

3.15 #HBhEIREE

© 2025
Toshiba Electronic Devices & Storage Corporation

24 | 26 2025-10-6

Rev.2



TOSHIBA

RD244-DGUIDE-02

fHBhEIR ;S > A5t

BARTUR2REMRENs (max) ([Z2BREFOEERARIYFIIERE. /MO T H9-)VIEBRE. BLU
HEDCMIEIRIFRIICL O TRETEE T . BRYICBERMYF I EIREIE DCMEIRIFR(CEDWVT, AV EE
EFRIOFIA R gERRASETT 1T/ — 1)L DvaxE RELET

Dvax(SEBNEIRTI> FO—5— DR AFIREEE fuax. DCMIEIREFRtr (ST, 1/500kHzEARTE) ZFAWT, LUF
O TEHINET,

Dmax DM DNUE, 1REHRE 2R EIRDRABE LR DR TRE TEFT . Dvacecld. EETR (CC) BIERDIXS
AA-REBT1-FT1—HAIILWELTERINF T, CNUIHBIEIRI> MO—3— (&> TARIBPRIIC0.425( 58 ESNE T, 2
RERFOSETERFIN-F-HBHEEVocv. 2REEREFBE Ve, BELUT—TIABEBE (Vocs) DEETTY,

Doy = 1 — (%R x fMAX> — Dyncce = 1 — (Tus X 100kHz) — 0.425 = 0.475

Dyax X Veuik(min)

N =
Fstmaz) Duyacee X (Vocv + Vepasi-453) + Vocse)
__ oarmsxaiov

T 0425 x (12V + 0.68V) T
VocecldT— T ABEBE TINETETIFEIRLTVET,

ZZT 1 REAESROEESHNPZI6Y—2ETBE. 2RAIESROEEHN(ILUTOXN TELEINT T,

Ne 36
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Ng >

JoT ATHALUTIE2RAIESROESHINZST - ELELE.

2IREBAREFHINBIRD NI ZAEEILL (Nas) (IFEBNEIRI> MO—5—DIFLEEEF Vopem& PSFBIY MI—5—D&/) &)
YEEIEVocclcdHTREDFT,

Nic = Voplorf) + Vraaozy (85 +0.68)
7 Vocc +Vppasaszsy  6.15 + 077

1.34

FHENESFEOEETEINAx ETEOEBHEREINET,
Nyyx = Nys X Ng = 1.34 X 5 =6.7
SOT AT TIIEBNEEREOEETEINAaESI— 2, LFEUR,
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CFIREY

ARG, BEREFZT A ZAJAMN —DHAEE (T IEVVEFT) LORIT, Bt ERRmEERUE
W IBRCBEBERDRF A IRUT -9 (UTFIRITFLOZATHAY1EVWWET) OERICEET 2% M42EDHZEDT
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