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Buck-Boost T3 M. B EREEEDNELEES
BP85256D KB T 650V BE MOSFET. &ER ] = (ERHDE SOmW@230vac
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BP85256D 12T EEERIPTIAE, SIEH TR SRR (SCP)
BT ERE. BHTER. REFSREP. FEER > BRI (OVP)
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|-|I vouTt FB | 8]
AC = —Lzfeno L 12V
[3]Nc IC-GND[ 6
—|4 DRAIN IC-GND| 5
BP85256D "
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2. BP85256D BiE! Buck-Boost 7 FHEE &
EWER
EWR=S HE ZELS A FTED
E ) BP85256
BP85256D SOP-7 XXXXXYY
4,000. 2 /& 77ZWWD
EHIEHE
. [} IJI:I
VOUT: O j FB BP85256: Fiul:lg:’?
XXXXXYY: #txe
GND[_] X % 7Z: 5w
N X 0
" N § N ww: A=
- é XN [ JIC-GND . 4y (0 2% sOP)
DRAIN(| © 25 1 1IC-GND
3. SOP-7 B &R
ERER
=iik=] ERBR iR
1 VOUT M EBER, OARIBRIEZIRERER
2 GND mHEBESER, AIER_RERHER
3 NC T iEE
4 DRAIN TR REFEE MOSFET ek, LS| RS REPRME B EEB R
5. 6 IC-GND A, PIEE MOSFET TRtk
8 FB R BEXRNIRE, RIBRIEIRERR, IMNITEER
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BREEREFXBIFRESA

RtH RN RCE 1)
B L EBE(V) FraEha i BRI (mA) 1B %A BB (mA)
BP85256D 12 300 350
E L BEWEEREEHE 15 CFE TR (Buck/Buck-Boost) , HETHERSIEIATF 2 /)\id,
IS {E5 H BRAE S EA T5°CIRE TR (Buck/Buck-Boost) , 14 THERNEIAT 1 £,
WMPREE(E2) (BHIHBERT, Ta=25°C)
s s SHEE B i
Vorain MEREE MOSFET SRR IR B E 20.3~650 v
Vre FB SIRIEEE (LLIC-GND 3|fIA&E) -0.3~30 v
Vono GND %/ IC-GND 3|BIE8[E -650~ 0.3 Vv
Vour VOUT 3|HIEEE (LA IC-GND 3|fiiAZ#) -650~ 30 Vv
Pomax H#E(E 3) 0.97 W
B LEFIRIRAVHAPE (E 4) 129 °C/W
Buc LEET  RERFAE(E 4) 70 °C/W
T TR RTEE -40 to 150 °C
Tste 1 RETE -55 to 150 °C
ESD A2 ESD(3E 5) 3.5 kv

2 RESHRIEBHEIETE, THBETMERT. RISEHKIRA, BEEYEE ICGND, BSSHENTBHEIIEERRNARERE
FE MR MIIRZ A THERNIRBESHEMTE, WFRATE L TRENSEH, ZIEFFRIEEEE, EHARESERRT SEEMEE
i3 REASRAME—ESA/), XMEHE Timax, 0, IIFERE TAFORAEN, RADFINFEA Pova = (Tiuax - Ta)/ 0 REIRFREEL HH
R RMERBRNME.

E 4 I FEHETWE PCB 1R, #RER JEDEC AR,

35 #%88 JEDEC &M, 100pF BBAE@T 1.5KQ EEFEMEE,
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EBSSEGE6) (TIBHMERT, Ta=25°C)

s SR & RME | HEME | RAE | Bl
Bfite
Vps_sup =/ NRRE R E 40 Vv
lec SF TIERR Voramn=40V 100 uA
lo SR RSB Vorain=11V 80 110 uA
W BERR
Vs FB 5| BIARIBE 12.15 12.45 12.75 Vv
Vrs_oLp FB 3| HERIFBE 6.4 Vv
torp i I B R T (8] 1024 cycles
Vrs_sc FB 5|52 B RIFEBIE 2.3 Vv
tsc T X2 BR B ik A i) 256 cycles
Ves_ovp FB 5Bl ERIFEE 15.5 Vv
tar_ofF BEER(FLEEE) 0.5 s
RHee
fs_max BRAFFXKINE 40 45 50 kHz
fs_min B/NFF RS 0.5 kHz
ton_max B AFFiERYE] 8 us
BRI
ILiMiT_max RABRERE 540 600 660 mA
lLmrr_min /NEBRIR{E 180 mA
ties i EFR BT E] 240 ns
hEE
Ros_on IhEESERTT Ips=50mA 11 15 Q
Ipss1 DHEE RUTRE R Vps=500V 10 uA
Ipss2 Drain 5|f X BRI Vps=650V, Vrs=19.5V 110 UA
BVbss hEBENEFEE 650 v
SM_IRE
VRRM1 “HRERAGFBE [r=5uA 650
Ve —REEmFEER IF=500mA 1.2 1.8
IFavy RATFYERSEER 500 mA
Tw | RAGEEE =300mA, =10, 35 s
IrRr=150mA
RIGZIRE
Vrrm2 ZRERATFRE Ir=5UA 650
Ve ZIREERS@ER I[F=2mA 0.58 0.65
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BP85256D
BREEREFXBIFRESA

s SRR %M =IME | HBE | RKE | B
IFav2 BATIERSEER 500 mA
. IF=300mA, [r=0.6A,
Trr2 SAELEETNE 35 ns
Irr=150mA
SRR
Torp ERRIPEE 145 °C
Thyst TR FRIPIRE 40 °C
F6: MBPHNR). RAISEEERNERIE, BEERIGHT. MERATORRIL. FRIEEHIRE, BEEYSE IC-GND,
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BREEREFXBIFRESA

R ERLEFIIEE]
Ii HV Supply o DRAIN
VOUTo— Internal
VCC & LDO oTP
vy
Vref >
FB Sample & EA PWM/PFM »  Driver
FB © :Qge Control &
Logic
OVP
OLP
SCP T VY
LEB 650V MOS &
Current Sense
OSC & Jitter
oIC_GND
J> GND
4. BP85256D NEPIEE]
IheEtE R
BP85256D B—®mEMANRE 12V 18EiEE 5 RV IRED VA
cc ERTE

OF , RASRIUTHIFIFRAMER AR TR INBMEBER,
SR EHRIMNEB VCC A, RIBREERL 650V IhEFF K| SR —
IRE. BEBMHBER. BRAFRFER. BERBTREE, U
REERIPEE, RFEDERINEBR I ALER FH
BEM R FFRINERIFERZM A BENFE, (£
RIRITEINR & R, BAEREMNFIINE. RiFfREL
BERARER, REMBEBESRMNEFTNREER
BP85256D #55i& ST IFFRES MBI IR Ao GE 7: MU
NSRBI SR RTPOARE, FRFERIHBRRAHR/IME)

SERB R

BP85256D &/ T BERES BftEHEE, THIME VCC
BE. A% LERE, SEBELA, NEEEBHERET
DRAIN #XJ A8 VCC AT #, HRE VCC BABEAE!
SR BEhEE 11V B, SR REREHI B FF A T, = VCC
BABERRIRERIPERE S5V B, ThHXERE
MOSFET, &A IEH TIEEY, 7£ MOSFET XH#fHAiE], Bt
EBERIEE DRAIN imX A& VCC BBAHEE,

11v

5V

2

RERIP |

|

=ERBMS VCC RERFNF

5.
B

BP85256D EAIZTHIIAE, FEATIIIEH, MOSFET £
ERAFRAR)ZMEN. BT BsEEEE—RRE,
MOSFET XEfTHAE) % H BB E XY BRRAY AR, EBRAER
HENREESE(CCM), ERER-RENRBREER
BK. SR—_RERBMERMEED MOSFET H=EH
¥, TARBERRIEEFTESSE MOSFET #itf. BN
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BP85256D
BERREFXBIRE A

BB IEHIBhid 2 MOSFET IE{ERFHZF#IEM, A
DBMFEZIRENRAMRERTR, MMEEE MOSFET &
MNF. HRPERAL=ENERHEIZH—RNRE
IR, LBt Geiat R A, AT IZE 6 FiR, i
BIREN S50%RAMRME, 32 MXEHA(T)/EE M
T5%mAMRARE, BIFER32 M AXAMRERREH, R
MEZNRAE.

A
ﬂ [umir
10009~
5% T T !
I
50% ; }
| I
| |
| | 3
32°T, 64*T t
6. MBI 1Z
Taith BRIERAF

BP85256D i@id VOUT SIMIFRiFmtEE, SIRNERR
“REELE FB 5If), FB BELRNEEMADERESHEE
HEEBERTTIZERIE RS, jat BERF TSRS
3us BT, EBRGKITATZINRIESORBS Bl AT Tus, LA
IERAERFFREBESBIIERS.

vouL|I Bt  8]'Fs
Zr
GND p—"e
E EE Vref 5 IC-GND
DRAINE 5 D—’IC_GND Y'Y ‘—‘[O+
BP85256D T 12v
I
7. MHEBEXEREE
ZIER TS

BP85256D KA PWM/PFM ZiEHITHIR AR, BEERFFE
RGEFENING, RETHRE, AR TFEREHN
IRFS, NE 8 Fim, EHFMT, TR IIEE PFM R,

MOSFET Rt (BRBIEEER) RIFRAME lumr_vuax FE,

FFRIMEREHEIENTAD, &S fs_uax (45kHz). FEE
FEURN, FFRAEFRAE, 3XE 22kHz B F#N PWM T
RIS, PWM 18X FHRSAERSF 22kHz RZE, MOSFET
PRI R RV, BRIRERMS lumm o BE
SHETERHEN PFM 12, MOSFET PRASRIF lumm_vm
I, FFRITRME R EEPRAT, TSR REIR/
f& fs_win(0.5kHz), BEMTHEHT, BN BRIEEBR
TERLS AR = A VBB 2 FE AR R R, FILE REHPHI 4IRS

lunar/fs humm_max
P

~ l fs_max
7~

|
|

lumm_mIN I _ < | fs
| 22kHz |

] |

| l >

—_— e = lumr

8. IEHIRT
==Wr% gl

BP85256D MIEBEE A BB KA FRER , R IMNE BRI KIF B,
Xt MOSFET EBiZ AHARRSl, H— XA, T
HIEB B FF B MOSFET, iRk EFH, SR EFHARIRER
PREHIERY, {=HIEBERXRF MOSFET, B2 T—MNF<EHAF
8, RERTAHEE(Leading Edge Blanking)BSia], ties ATLL
BRHTHPEERNBTEI_NRENRAMESH
MOSFET 7EFF @B e H I AV BRI iR fi & MOSFET %Hff,

BEER

LHNBEE (AR, SE. B3) MEAENIRP, &
HIEB % X BT MOSFET, R4S LET 1, BP85256D NERHIH
NES B ERF tar orr (0.55) N EIIEEMBNRS, WRE
e HRR, NEMLEZMENBNRP,. SXERHR
ZnRREmdiE.

FERR R I R RIP (SCP/OLP)

BP85256D MERF=HIFBREIET FB 5| B4 M4 tH AZ R 5
PR, WNE 9 FiiR, 8 FB BERT Vre_sc (2.3V) BfR#r 256
NHXELE, WARRREERERP(SCP)HENBHERRERF.
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1% FB SIHIFER& S IC-GND ¢ VOUT SRRt 7] Uit & 1%
RiP. MRTEHNE FB BEMT Ve owr (6.4V) BIF4E
1024 NFFREHR, WARA S HRIF (OLP) HENB I ERE

tsc tar_oFF torp I tar oFF |
9. FERMFRIF. THFRIF TR

ithdERP (OVP)

BP85256D AEBIZHIFRERIEE FB 5| Mlia i i E iR
[&, X FBEBEZEL: 3 MNMFXERST Ve ow(15.5V)ET,
R ERP, SHRHENBDERIER.

diRRIP (OTP)

BP85256D AELRFRIFEE, HERAITEFRPEHE
Tore(145°C)BY, R ={EIET 1, MOSFET XU, HEILZRE
TR Tore-Tuvst BY, A EFBE. Trvst(40°C)HRER
i, BRFRAGEERERESIERIKKT,.

Ak

With EEEITE (Buck #ah)

BP85256D AJ T{EF CCM #1 DCM L{E#EZ(, BURTEE
WEHBRMEEHEREE, H Buck TR L BER
lour >0.5"lumir_wax B, BBRRFBETIEF CCM A REHRE AR
BEARER; & lour<0.5%Iumr_vax B, DCM F1 CCM #FET LA
BEHAHBRER, TERRAIRTERRNEEKR), B
REEUA, FHEHMUR, ANFTEESEY, ARt

SURERE, IBEHHEENHER). BE, THERARLE
MBI T, REENVNERE, KLiERE~RE, BER
ERNBLIE, TEHERRRLERNR)BRE, A
[5 M EB RSN 75 B2 B F A AR OB ER K — A EOAT (B PR S
e, lour >0.5%lumm_wax BF#RER CCM B BEE, lour
<0.5%lumir_wax BY 3R DCM 1+ BB REE,

CCM R, WE 10 FiR, RIBNEHEE. REFHX
SRR, REA LR U A RARRE T BR] BRME:

Vour + Vpioadd* AVi— Vps = Vour)
Vin = Vs + Vpioae) *.fs * Al

Lyiv =

Hep, Vv MANBEREERE
Vour HitiEBE
lour ATt B2 7R
Voiode, SR B EFE
Vos FFXE ton BB FIYERE
fs FFRIME
ton FFXEFF @A)
torr FF X B KHfAYE]
lumim_wax 5 A IR ABRAE

AL, = 2 * (Iyimir_max — lour)

Vs = lour * Rascon)

ILiMiT_max

10. CCM R FRYFBREEE IR

BRERAMEN:

BEA, REENE, chSMHMIRIE, CCM FHXRFEKR, ) AL
REBRALURNRT. BENMSURKRERANSHLE, Ipys = \/ILIMIT_MAXZ — Lo imiTyax * AL + TL
CCM TFXIRFE), BRNSIEABRNIEESR R
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DCM T (SE 11 FiR), RIBRN/RIHEE. RAFX
SRR, R ERURS A &RRRAET R BRE:

2 # loyr * Vour + Vpioae) * Vin — Vs — Vour)
(Vin = Vbs + Vpiode) * fs * I max

Lyiy =
Hrh,
Vps = 2 * I imir_max * Rascon

BB REN:

ton t+ torr
Ipms = Ipimir_max * - 3 * fs

ILIMIT_MAX

_lour

\4

11. DCM L T RYEBRREEIR

—fRRE, Vv B—EE, BEERRARBABERSLE
ERAHELQN, HE B U ERSTIRESZBE
WNHNEBRE, RENREFRAE, ERRTBERERAN
TR RMNE R RHEE BRI RN &) BEE RITHE
BEEERRERIEE, BRIUTEEN 11 FURIERE
EFN R ERNERENER, REXP lumr_vax %
BUS F SR A RAERT TR

AT ARSI IOFE, JBV s Hin T 2RV R AR, BP85256D
B SR ERIR R T S8 TRRRRMFRIAE, AT &
THNRRERIE, BREFEEBALUETE MOSFET
/N SEHERERIEERET T RERRE, B

ligp * (VIN_MAX - VOUT)

ILIMIT_MIN

Hep, ties NADEBERRAE]L,  lumr_wn AT A BIRKRRE,
A 12 iR, BRENTIRFESSH tes HZIBRIEE
BEARTOREFNRAR, PoMHERTA, FERK
BRAHLA BB RRACER, MMRERLBE.

A
I I
: BER), BEGHFEE,
T mmmemIA
| A ~_\\
| o Nel,
LIMIT_MIN B — — — — —— — —
| * R
' N AFIsREE
| R
‘~ AJ ~\.
I Im 5k Wy el
L ALY Sso >
| | |
| _’1 A tOFF?Delay t
| tLEB |
[—!

12. =H R EREER

Ite5h, PR BRE B RIES Hh TFE SRR R B RIS
MBSEIATF Tus, LURIESF AJBALE % R %A%, BD

% * 7US
> OUT.
L imir_min

Eit, BERLNBRERERTHEUL=ANFM. [
RS HINLFE R 75 27 2 JUE it BB B9 B/ FRIRRED ) o
HERREEFERABRNBRERRESHE LA
BE, BRNEEERIEBRBECTE S RAFRRE lumm_max
R, N EANER FH P —REA HBRHNBERERR
FITRFI B,

BN A AR

RNIERBEWN TIMBESUR. £F EMIL UK EBIRIT
Surge MBENEREIXENIER. BRENEERERIEER
BEBEREIREERERT 70V), ELBRIERTF
MHIThEMEBRME, S£HE 85~265VAC N, WIRME
RLKER, —ME=3uF/W; SFHEFER, BRE—K
B =>6uF/W, BEEE 176~265VAC SNBT, 1E#E EMI
Surge METIR FTAE A LURH.

Tt A AU

RHBEANIERARIRRBRBERPNRRRS , REREN

MEBEL R, —RIRIRR L BESURE R RIENEER
BE. YhatEREEN, MHSUREERRL BER ESR
URBERE,

AVOUT = AVESR + AVC
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CCM BT, HBEMFENSURRBEN:

AlL

ANV =——————
€8x Cour * fs
DCM T, HBEMFEMNSUREEN:

loyr * (I -1 2
AV, = our * (Uuimir_max — lour)

2
Cour * fs * I imir_max

KRR A, ATREBVNEY ESR, BAEMEMLLRAK, B
BEFERHBESURIR/, LRI, FEibBEX

REEZHEBAM ESR =4
AVESR = AIL * ESR (CCM)

(DCM)

AVgsg = Iimir_max * ESR
BRAHITE

AT HEFRENDSEN, SHHREFXARZRER
1.2kHz, Himth=#HEY, FE—MRAF N BRERREHD
B, MR RE faItH BB , FRRRAY Y B R BN A R A BRI BB

1
Ly = > * I, * (Ton + Topr) 2 st

HAp, | AT HBRIEERR:

_ Vin max

I . & tpetay t limir_min

lumir_min JIF IERARBRIFE, fs min 070 RIS, Ton
Torr DRI AT BT MOSFET Fri@A0 X #rBy(a] :

T — L=I
- Vin_max
LxI
Torr =

Vour + Vbiode

BP85256D 1 a] LUN F3F Buck-Boost $R$heh, SEHL SR
i, NMABRNE 2R, SHRNEARINEES Buck #hih
M, AFEREIE MOSFET XErHAE Xt ia HimiR a2,
HERENRHIIEZERAR SR ERK,
CCM R, BEUTRANITER/BRE:

0.5 * Voyr' * ‘/1le *%

Lyin = 7 7 7
MIN T Vi + Vour) * Vin” * Limirmax — Win' +¥our Vi dour]

Heh

VIN’ =Vin —Vps

Vour' = Vour + Vpioae
——— *lour * Rasom)
Vin

Vin SINBERELEE

Vour fitH BB [E

lour it B3R

Voiode S0 _IRE EFE

Vos FFRE ton B EIRFIIER
lumi_wax 5 SR APRAE

EERERAMEN:

ALLZ

— 2
Irys = \/ILIMIT_MAX — L imiTyax * AL +

Hrp

IOUT 4 '
AIL =2 (ILIMITMAX - F * (VIN + Vour ))
IN

DCM X, @MU TRAITE&/NERE:

2 * (Vour + Vpiode) * lout

Your Lyn =
R, = Livc ILIMIT_MAXZ * fs
EBRREREMEN:
P EHEREESH BEEERETRAE, LFEEENR
T S ton * torr

HEBREAR, —KH 1~3mA E£hH, Inms = Inimir max * T * fs
Buck-Boost M Fi&it
BP85256D_CN_DS_Rev.1.1 www.bpsemi.com 10
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BP85256D
BERREFXBIRE A

THRFFNR/NBEHNRSS Buck HIMNEE—E,

GND BIELEE AT 2mmo

T EBEOE MOSFET XM ar Mt IS mees, Eit  4) REHDRFRERUSE EM FHRIERE 54T
R B A SR T Buck ik, BES T EMmE S, 1 BUCK R, BB/ MNEABE. NE
738 ESR 74 - MOSFET. B3/, 3t BB A 4 R A FHREERS , LUK Bk
WA, SR REARNSRERER. KIEE
AVisp =1 *ESR  (BRZF DCM/CCM)
ESR T TLIMIT-MAX BTN 5745 K Rt R R B AT S
PCB Layout &/ 5)  HHERRASSARE, BIGEESS FB AVOUT,
1B B ST A\ B LB 60 EM 5]
1£i&1t BP85256D A3 PCB BY, EEERFLLTEIN:
6) BINHEEBRMNESETE USSR ATEY, §
1) VOUT fll FB Motsestsl, BEEBLHE. S4uf O ;;ﬁui‘zﬁsﬁifmgf Gﬁi:;;:fﬁii
RS EREED S, LEETHh %D : PERE IR EHE
2 IGGND SEESIBIMER, T PCB LA, N @ 5 S
j'% I\ z /R “l§>ﬁl\\ ET:;;T £ o
(B2 ICOND HEERS (AHS4H), mRgEm | O SR R R
R A TRAERLRE ) LU RS, B IC-  8), NEMTEWEZ (B PCB RIRZ)SH Layout
SEEREAG, LBeARIEA RS EMI EH, FARDHEE 6). 7) RENE, TLFE VOUT Al
GNG zja]l, &Ei ki 100nF(104)N N
3)  DRAIN Pk MOSFET BUiRiR, IEHAE RS, NE ;Haé—i E'ZTHMEHE MFIOIERES
Eges, TR, EEIY DRAIN 5 FB. IG- RERIAT R
BP85256D_CN_DS_Rev.1.1 www.bpsemi.com 11
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BP85256D
BERREFXBIRE A

RIT Ll
15 FRiRAETF BP85256D igitBy— P 2BERIAN,
12V/300mA fithEYERIRSCHI, A BUCK #ath.

WAIREE RZ1, MOV, CX, D1, D2, EC1, EC2, L1,

Hrp RZ1 NIRFCL IR, EEIRICLZBIER, REPRE
i D1,D2 HORIBRE M. MOV BESKEME, TE L5
RIFEREBR, CX Z X B&. D1, D2 BEAR_IRE,
AP _RERBENENRRESME. L1, EC1, EQ24H

R, MEER L2 2 1mH (10*14mm) BT
FEHE, MWHEZRS EC3 2 220uF/16V BEMEES, R3
HEOE, AFRETHRHBE

INZ MOSFET. #UA kB URIEHIBRATE &R
TIRE. RIFEBEESESIEMTE BP85256D H,

PCB layout #0E 16 Fii, ZE1RIE PCB layout f5mI1%
TR R ER,

Rzt DI D2 L1
10R 2W M7 M7 1mH 111'131-1
AT ~N Vo >
ul N
L4 prafic-GND —3
3 Ne 1c-oNDR-S
p A
5 5 [ GND
o -2 |+ S h 1 8 z
s i Bf= H3i=m [ gr= of]
2 & BPR5256D i ]
CACND (GrD >
GND
15. BP85256D i&it32f, BB ER
= 63. 872 (mm) >

“mes 8+HE  BP8B2XXD LI

e
)=

| I

Nl

—22.32 (mm)y—>

16. BP85256D i%itEfil,PCB Layout (SRE#R)
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BP85256D

BREMREFXBIRERCH

/
BASE METAL

|

C
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