ROHM Nano Pulse Control™ Datasheet

SEMICONDUCTOR

EH&MIMET 3.5V~ 40VAH2A
1 ch 2.2 MHz [&/£ DC/DC a1 > /\—4

BD9P2x5MUF-C ¥ 1) —X

B HEERHE
BD9P2x5MUF-C & 1) — X (/87 —MOSFET NN E ik B ALEEIEHER 35V ~ 40V
E— FE#ARHRMEE DC/DC 2 Vv /N—4 T, (GEBEFIZ 40V LLL)
m HAOEEEHEH
BE BD9P205MUF-C: 0.8V ~ 85V
B Nano Pulse Control™ & BD9P235MUF-C : 3.3V (Typ)
B AEC-Q100 3 (Note 1) BD9P255MUF-C : 5.0V (Typ)
m &/ ONB:fE 50 ns (Max) m HAER:
B /{7 —MOSFET N OCP_SEL=H 1.5 A (Max)
E#ZFEE DC/DC a2 /N—4 OCP_SEL=L 2.0 A (Max)
B VT MRE— R B RAYFUTRKE 2.2 MHz (Typ)
B ERE— Rl B HAOBEERE +1.75 % (-40 °C ~ +125°C)
B Yty MR B yry bEOUBER: 2.1 uA (Typ)
B FIEER 10 pA (Typ) m EERAEREEHER . -40°C ~ +125°C
(12VAA50VHAH) . .
BEFHE—F (LLWM) =2 W (Typ) x D (Typ) x H (Max)
#E PWM E— K VQFN20FV4040 4.0 mmx 4.0 mmx 1.0 mm
S ARIHE RN
BIRATREIL AR b 5 LTLERHEEE
SLER R EA T BE
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Figure 1. T4 RAFv—IBEZERAL-7 7Y r—> 3 VEE (BDIP235MUF-C. BDIP255MUF-C)
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Figure 2. T4 AF ¥ —UHEEZFRLEVWVT ) 4—2 3 VEEE (BDIP235MUF-C, BDIP255MUF-C)
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Figure 3.7 71 #¥—< a3 > EIE (BDIP205MUF-C)

ZiE : BD9P205MUF-C & BDIP235MUF-C, BDIP255MUF-C M3&LMZ DN T
BDYOP205MUF-C IZ[& VOUT_DIS #HFMN L. T4 AFv—IMEENH Y £ A, BDIP205MUF-C (I FB iHF A
HUYBHEEZRTEL-HEREERGLET, EAEXIFEHRIE (Ree, Res2) IZE>TRFEVET,
BD9P235MUF-C, BD9P255MUF-C [Z[X VOUT T4 AF ¥ —U#aen H Y. COHEEZFEAT 1L VOUT &
VOUT DIS iinFZE#H L T &Ly, Ff- VOUT [F VOUT_SNS iFFICHEHE LTS,

L Vour Ly Vour
SwW SwW
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Res1
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RFBZ
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Figure 4. BD9P205MUF-C & BD9P235MUF-C., BD9P255MUF-C M3 LY
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BD9P2x5MUF-C Series
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Figure 5. inFEER (BDIP235MUF-C. BD9P255MUF-C)
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Figure 6. imFEER (BDIP205MUF-C)
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BD9P2x5MUF-C Series Datasheet
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AL YFUoILXaL—2HABR~NDERBRBHEFTY,
BR=—TUHESBBEOLE, ZOHFE PGND iFHEICAAES I VY -avTFoH%E
EHELTESN,

1,2 PVIN

COWHFIIF v TITHERENTVERA, A—TOREBTIHEALEZEL, DR
FEA—TULNTERALBERFY 3 —F2RESNDBE. E7TUS—2 3
UCHELEOMERL T,

4,5 PGND AAYFoILXaL—2HABRDI S92 RIFFTY,

R4y F/—FiHFTY . WED High Side FET ®V—2X. Low Side FET ® KL
Iygﬁﬁéhrui% AVEVRET— RSV TRAVTUHEREBGLT
Ti L\o

6,7 SW

CDiHFE SWIHFOMICT— R v Ta2FoH 01 uF (Typ) LT

8 BST CEXEN, S0V Y OBEN High Side FET 04— FEBEEI=#4 Y 9

OCP BEZERIFF TY . OCP BifEIL High BFIZ 2.250 A (Typ). Low BF[Z 3.000 A
(Typ) IZRESNFET, ThoDEIXS V5V 2BROFEHETT., ZOHFIE
VREG (High) A, GND (Low) IZ#EfELTL &Ly,

9 OCP_SEL

FPWM (&%l PWM) £— K - AUTO (PWM/LLM BEIHIY &%) £— K - SYNC (4}
EEH) E— FORIRIHEF TI FPWM E— FEABF High L TL &L AUTO
E—FEAEEZ Low £ LLIEA—FUIZLTLFEEL, SYNC E— FEEX Z DimF
1298y EAALTLEEL,

10 MODE

ARG b LB EED SRR F TY , High ITIRET D L ARY b5 LIEMNER
1272 Y. Low [SERET D ERARY b5 LA EMIZHEY ET, ZOIHFIE VREG
(High) A, GND (Low) [C##ELTLEELY,

1" SSCG

=T RrLa oDy FHAWKFTT, VREG iiF3H L < IX RESET #HF
DIEFNBRRAERETLENOERIZCTILT v TIEREZHEALTEALEY, #HEE
ELT5KQ ~ 100kQ OEMZFEHELTLESL,

12 RESET

13 GND 93590 RigFT9,

(BDQPZ;:gMUF-C VOUT OF 4 RF ¥ —SHETT. T4 RAFr—UNBERBAECOBT £

VOUT_DIS g . e fyWtt -
BDOP255MUF-C) VOUT IZEH LTS, FRALENEAFX GND IZEHELTLCESLY,

14 GMAMP2 MY 5 v TEEDFHRE L UERHEICERALTVWET . COmFEHENERE
(BD9P205MUF-C) ICEHLTCEE,

15 VOUT_SNS | GmAmp1 D REANIHFTT ., ZDHFIE OVP, SCP. RESET #RED &I A

(BD9P235MUF-C,
BD9P255MUF-C)

LTWET, - GmAMp2 DY SV TEXEDNRTE L UHBEICHERLTLET,
COmFEHABEICERL TS,

15
(BD9P205MUF-C)

FB

GmAmMp1 D REEANIEFTY . = DIfFIE OVP, SCP, RESET HAEDIRH IZfE A
LTVWEY, REERICADLETHABEONEERE COHFICEEL TS
LY

16

VCC_EX

WNEEIBEDEBRANGHEFTY ., ZDIHFIZ 3.2V (V1exn, Max) ™5 5.65V (Vexover,
Min) #AHNT5& VREG EEIL VCC EX Wit hET, CDiFF%F VOUT
ICHEGET A ETUMENRELFET, HALAMEEIXGND [THEHEL TS,

17

VREG

REEIEAD 3.3V (Typ) HABRHF TS, 1.0uF (Typ) DESIvy -a>T
UHEEHRELTLES L, Z0IHFIL OCP_SEL fi#F. MODE #i¥. SSCG iFF &
U RESETSFD FILT v FHEAUNDNBEFICEH LLZOTLESLY,

18

N.C.

COWMFIRIF Y TITHEFENTVERA, A—TUOREBTIHEALEZ S, DR
FEA—TULNTEALBEERTF 3 —F2RESDBE. E7TUS—2 3
UCHELEOMEREL TS,

19

EN

A X—TNVIHFTT, COWFZE Low (0.8 V ELTF) ITTBHET/NA ADFLL,
High (2.0VELE) ST B ETNAANEELETS, COmFRIA—ToOFEFHICL
BTSN,

CDFFEMDTINA RZHEHRT DIEEICIE. HFRERICKDBEREH CHE
RHIRIEMZREAT SO EZHELET,

20

VIN

NEEROERAAGFTY
CDiiF % PVIN S FICHEE L TS,

EXP-PAD

EEMEA/NY FTY, EXP-PAD [E. IC D P EiRICEHFEIhTLET, EHOE
FTEFEHALTHED PCB 590 RTIL—UIZ#lET 52 & CEA-HREMSEE
BAHZENTEET,

www.rohm.co.jp
© 2019 ROHM Co., Ltd. All rights reserved.
TSZ22111 + 15« 001

TS8202201-0J1J0AL01510-1-1

4157 2022.10.04 Rev.002



http://www.rohm.co.jp/

BD9P2x5MUF-C Series Datasheet

JovyHE
VCC_EX VREG
)
VINé} I |
VREF
Pre Reg T —3) VREG o T ’ |
tsdout VREF VIN porout L UVLO uvloout
TSD — VREF — —3) POR —>
GND( REG
EN
SSCG "O"SC" L5 o
mode
MODE MODE '—)
|
OCP_SEL :
VREF |
— scpout porout——————— |
VOUT_SNS scP (— P — HOCP Comp !
SCPO U——— | VREG, _, :
FB VP OU ———— | |
mode—— |

BST
VREG,
ocp_seL_| Clamperl ?’
GmAmp2 4 PVIN
PWM Comp j
. D
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EN( |
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Figure 7. 70w 4 & (BD9P205MUF-C)
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&0y B

PreReg
NEEREKRTY, TSD & VREF [CEREZHHBLET,

VREG
REERREBETI, 3.3V (Typ) ZHAHL. FlEEEAS Driver [CEREHMBLET,

TSD
BERERKTT., TS ROREEE (T) NERL. 175 °C (Typ) UEIZHZETRA ANy FEHULE
T TDH., TINA AREEE (T) METITSHE25°C (Typ) DERTY I RAZH>TERELET,

VREF
MNMBEEBEEZERLTUVET,

POR
NEHREOY £y FEIBTT, ANBEEMN 38V (Typ) UEIZHZE, REHREOY Y MREZEBRLY I FRE—
FEFE-TEBLET,

UVLO REG
EEEEBERILRBETT, REEREAN2.85V (Typ) UTICHBZIETNARES Y Y AU LET, COREREE
X VREG BEMN 295V (Typ) ULIZHZEMBRLET,

MODE

B{FE— FEREBHETY . MODE #iFA High £ L <IN L DY A I BAAShIZHE. R4 vF U TEMEIETR
FEFRISADD S FHE PWM FIETEELEF, MODE tiFhiLow £ L [EA—TUDHEE. R4 v F U I8k
BEERICE>TPWMHIHEBAFRE— FHIEZBHLF T,

0osc
HIRELR#MAEER T HREKTI, MODE SHmFIC/ Oy I BRAASh=-EA, S8 0y Y ICEABILET, SSCG iiF
% GND BT D E ARY bS5 LIEBEENEME T Y. VREGICERT HEHDERYET,

OVP
HABEFRECRTT, HABENBEEHEEEN+7.3% (Typ) ULIZHD L, B&H PWM RS v FoJI2&oT
VOUT 2B TFEE#FET., HABENSBEHFEEN+4.7% (Typ) UTICADE. BEHEICERLES,

SCP
ERREETT, VI MREI—FETH. SCPRL YL 3L FEREUTDOIKEZ 09ms (Typ) UEBET S E. X
A 9FUTEBIELET, FOREX30ms (Typ) s h, BEMICEREBLEYS,

Soft Start
EEIFFOA—/N\—2a— b Z2HLET 5012, HAEEZ 3ms (Typ) N TEENT HHEETT,

GmAmp1
NEELEEBE 08V (Typ) EHANEIBEFB ZANET HREEIBHRTY .

GmAmp2
GmAmMp1 DAL EBRERIEEDEK LT=IES Vc & PWM Comp [ZE Y £,

Clamper1
GmAmMp1 DA LA U E VA BREFHBLET, ThIcL Y. BERRECLLM BERGIEE L THELET,

Clamper2
GmAmMp2 DHHEEH#V S5V T LET,

Current Sense
AUFRICRNDEFREILE% Low Side FET THRHEL. ERtEURIEEZE GmAMp2 ~&EY £,
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&70v I BERE — &

PWM Comp
GmAmMp2 DA (Vo) EDZEFYR (Vr) ZHBEL, RAYFoIDTa—T4&HELET,

Ramp
OSCICTEMEIN= /Ay IHLLDIEFYR (V) ERLET,

Control Logic
RAFUOTEBERTOTY FEIEEFIELET,

Driver

HABRD FET O — b8BT 5 RS /N\EIKTY,

Sleep Comp
HANGEEED 101.3% (Typ) ICET D E TNARER)—TE—RICOYBRFT . F- HAIREBEH 101.0%
(Typ) LLFICHEBE, RY—TE—FEHEBRLET,

ZX Comp
LLM FIERFICR A v FEROFFRERMLRA v F U I EEFLELET,

HOCP Comp
High Side FET ICRNAERZHEE L. 40A (Min) IEDERZHIBLET, SWinFiiRLE EOEERICEEL.
High Side FET QiR %FHE LET,

Reset

HAEBEENEEHEETD-4.7 % (Typ) LLEEL Y, 3.6 ms (Typ) RIZA—T > KL 4 > MOSFET A OFF L., RESET
HFICIERE I N-MT T DERIZE Y RESET HAA High 2B Y FT, £1-. HABEABEBEEED-7.2 % (Typ)
UTFIZHDE, A—FT2 FL4 > MOSFET A ON L, RESET#F% 190Q (Typ) TINLEHIULET,

Discharge
EN #fF 5% Low OFE KR VOUT EERIOM. EHhEXET A RAF¥—2LFEF, VOUT DISIHEFE75Q (Typ) TF
LIEOULET,
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R KER
A s EE By

ANERE VuiN, Vevin -0.3 ~ +42 \Y
EN inFEE VEN -0.3 ~ +42 \Y,
BST i FEE Vst -0.3 ~ +49 \%
BST-SW REE AVest Vsw-0.3 ~ Vsw+7 \%
FB, RESET, MODE, Ve, VReseT
SSCG,%CP_S(I)EL %7 EE VM\‘,’(SEP_\;?CG 03 ~ 7 v
VOUT_DIS imFEE Vvour _pis -0.3 ~ +10 \Y
VOUT_SNS i+ BE Vvout_sns -0.3 ~ +10 v
VCC_EX imFEE Vvee_Ex -0.3 ~ +7 \%
VREG inFEE VReG -0.3 ~ +7 V
RFEE Tstg -55 ~ +150 °C
BeEGHRE Tjmax 150 'C
Human Body Model (HBM)Note 1) VESD_HBM +2 kV

EE L IMEERUIERESEEL EORNBEREREBZIBGER., SEELIRRCEITEENHYET, F, Ya—FE—FILLLFA—TY
E-FGE, BWRREERETEE LA, BARKEREBA DL SBHRE—FPBESASEE. a1 —AGEPBEHLTRERREEL TV
ElF35&5 TREABSELLET,

AR 2 BeEANMBEZBASLSACHEAZSINET L. FYTRELRICEY. ICKROMEEZBLIED I LIDOUNYET., REEAHEES
BABZHERFERY A XEXRECT S, RRAMEEBEERECT S, RBREERATILLE, EEEAHEEEBATO LS BERICCREC

LY,
(Note 1) CHIFEREHETY, HREBREFTo-THEYFEFEA.
%*&*ﬁmote 2)
) EEI(T v o
B s (TvP) s
1 B ELHR(Note 9 ‘ 4 B E AR (Note 5)
VQFN20FV4040
Oy oyl a v—REREERERER Bua 120.0 38.7 °C/W
Do ar—n\ys—I EEBPIDHEBEE/NS A —F N3 | W r 15 8 °C/W

(Note 2) JESD51-2A(Still-Air)[ZZEH#L,

(Note 3) x> avhbnyyr—2 (E—ILRES) LERDETOREE/ NS A—4,
(Note 4) JESD51-3 [Z#£#1 L 1= 4R % .,

(Note 5) JESD51-5,7 |44 L 1= K4k & .

BIEEMR HAR# HiR-T&
18 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1B8 (kM) #HE
tRERE—2 HHEE
EESURNRNE—Y 70 um
+ BB L AR H
— . H—JLE T Note )
BIEEMR HiR# HiR~T& EvF EE
4= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1E8 (km) %A 2EB. 3B (WE) A 4EB (Em) thA
fREINE— HEE BN a— tREE BN a— tRAEE
RESURNI—Y . 2
S EEE L R 70 ym | 742 mm0O (EEAH) 35um | 742mm0O (EEFAF) | 70 ym

(Note 6) BEBET ., ENME LERT 5. BMEIXT 2 R/ —VITiES,
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HRBERE
IH H is =D | BE | RXK | B

ANERE VViN, VPviN 35 - 40 \%
BERE Ta -40 - +125 C
HAEE (BDIP205MUF-C)Note 1) Vour 0.8 - 8.5 \%
HAEE (BDIP235MUF-C) Vour - 3.3 - \%
HAEE (BDIP255MUF-C) Vour - 5.0 - \%
SW #/I» ON Efj(Note 2 tonmin - - 50 ns
SW /v OFF B¥f# (Vrec=3.3V) torFMIN - - 130 ns
SW /v OFF B¥f# (Vrec=5.0 V) torFMIN - - 100 ns
HAER lout - - 2 A
AAAVTUoHBE(ENEI Cin 2.3 - - uF
VREG ¥ 3 v T VY BREfENT ) Crec 0.6 1.0 2.0 uF
BST ¥ T U HREENeEI CesT 0.05 0.1 0.2 uF

(Note 1) HHNBEREIF 0.8V LLEELYFETH, SWH/I ONERITHIBRSNET,
FHIZ. 85V ETHOHABEARETEET M. SW R/ OFF BRITHIREShET,
BB EEECELTET IV r—aviBEAZ (P30) #3BILEEL,

(Note 2) HAER 1.0AKDETY, HEARERKIToTEY Tt A,

(Note 3) 52y - AVTUHEHBELET ., BERESDE, REHME. DC/AA 7R, BRELZEOTERELTLESIL, NLyavTFodétIs
VY AT ERFITERYT 55 AI1CIE. P33 ESRIFEEL,

BB EAFICIEEDLZLEY Ta=-40°C ~ +125°C, Vy=12V)

H B k=1 =N | RBE | RX | B & #
2h%
Ty MEOUBER Ispwn - 2.1 10.0 pA }I'/:N:-SOV;C ~ +105°C
A TR s
N e | | o | |Memivieg ey
lo_ving - 33 | 66 pA oSO Mo ;I?EVEP)
FB =VFB1
la_ving - | 1200 | 2400 | pa | (MOC OV 1\/.\(/)ZCZIE\IX0=S(I)_I\E/EP)
Vmope =0 V
#%IEER (VCC_EX) lavecea | - 16 60 | WA |yrr Vrs1 x 1.04 (SLEEP)
lovecexe | - | 1500 | 3000 | pA xMOEEJ SV
F8 = VFe1 X 1.04 (No SLEEP)
VIN POR fiZlrEE VPOR_R 3.6 3.8 4.0 V | Vin Sweep Up
VREG UVLO &HERE Vuvio_F 2.70 2.85 3.00 \% VReG Sweep Down
VREG UVLO fREREE Vuvio_Rr 2.75 2.95 3.15 V | Vrec Sweep Up
EN/MODE/OCP_SEL/SSCG
EN A BEE High VENH 2.0 - 40 \Y,
EN AHNEE Low VENL 0 - 0.8 \%
ENERTUIRERE VENHYS 0.10 0.25 0.50 \%
EN RAER lEN - 0 1 PA | Ven=5V
MODE A AEIE High VMODEH 2.0 - 55 \%
MODE A AEE Low VMoDEL - - 0.8 \%
MODE HRAER ImopE - 6 10 MA | VmMoDE =5V
OCP_SEL AAEE High VsELH 2.0 - 55 \%
OCP_SEL ABKEXE Low VsELL - - 0.8 \
OCP_SEL i AER IseL - 0 1 MA | Vocp seL =5V
SSCG AAEIE High VsscaH 2.0 - 55 \%
SSCG ANEE Low VssceL - - 0.8 \%
SSCG RAER Issce - 0 1 MA | Vsscg =5V
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BIHREYE — HiF (BICKEEOLWRY Ta=-40°C ~ +125°C, Vw=12V)
15H Eia=3 =/ b =A | B &
VREG
= Voltage Follower
VREG &x VREG 3.0 3.3 3.6 V -
Vvec eEx=0V
VCC_EX X4 v F ON i Ronex - 6 12 Q |Vvecex=5V
VCC_EX Z L 'w < 3L REFE High VTexH 2.90 3.05 3.20 V| Vwce ex Sweep Up
VCC_EX XL v 3L FERE Low VTEXL 2.70 2.90 3.10 V | Vvce ex Sweep Down
VCC_EX OVP
Z LY 3L FEE High VExovpH 5.85 6.20 6.55 V
VCC_EX OVP
ZLY S al REE Low VExovpL 5.65 6.00 6.35 \Y,
VOUT_DIS 5 4 2 F % —< ON ## Rois - 75 150 | q |(Vev=0V,
Voutr bis =0.3V
VOUT T4 RAF¥—CHRIBRER VbisL 100 200 300 mV | Vout_pis Sweep Down
Oscillator
ALY F VT REIRE fsw 2.0 2.2 2.4 MHz
SR ECEE] faw_ex 1.8 - 24 MHz | External Clock Input
Ay FUTRERE _
(<D K5 LEEE) fswssr 1.90 - 2.52 MHz | Vsscc =5V
ARY b D LYLEE AR Afssce - 45 - % |Vssca=5V
ARG bDLIEBERYA L tssce_cvcLE - 466 - ps | Vsscc=5V
VREF/GmAmp
TJ4— KNy OERE Vs Voltage,
(BD9P205MUF-C) Vet 0.788 | 0802 | 0816 | V |pywm Mode
BEMRHERT Vrs Rising,
(BD9P205MUF-C) Vre2 0794 | 0812 | 0830 | V | bt oad Mode
BamHRERT Vs Falling,
(BD9P205MUF-C) Vres 0792 | 0810 | 0828 | V || ihi|0ad Mode
HAOEE Vour_sns Voltage,
(BD9P235MUF-C) Vout_sNst 3.250 3.308 3.366 \% PWM Mode
BAmMRHERE Vourt_sns Rising,
(BD9P235MUF-C) Voursus2 | 3275 | 3349 | 3424 | V|| 0hi) 0ad Mode
BAGEKREE Vour_sns Falling,
(BD9P235MUF-C) Voursnss | 3266 | 3341 | 3416 | V|| 00f a4 Mode
HAOEE Vour_sns Voltage,
(BD9P255MUF-C) Vout_sNst 4.925 5.013 5.100 \% PWM Mode
BAmRHERE Vourt_sns Rising,
(BD9P255MUF-C) Voursns2 | 4963 | 5076 | 5188 | V| |;0hi a4 Mode
BAGEKREE Vour_sns Falling,
(BD9P255MUF-C) Voursnss | 4.949 | 5063 | 5176 | V| ioni| oad Mode
FB A AER (BDIP205MUF-C) Ire - 0 1 WA | Ves=5V
VOUT_SNS ZAER IvouT_sNs - 0.5 2.0 MA | Voutr sns =5V
HC B S BF toLy - 400 800 us
Y7 b RA— MEERE tss 2.5 3.0 3.9 ms | Vr1 X 0.1 ~ Vre1x0.9
Driver
High Side FET ON &1 RonH - 140 310 mQ | Vest-Vsw =3.3V
Low Side FET ON #&#1 RonL - 90 210 mQ | Vvcec ex= 3.3V
. . s _ _ VN=40V,Ven=0V,
High Side FET 1) —% B I 10 0 WA | Ta=25°C,Vsw=0V
; s _ ViN=40V,Ven=0V,
Low Side FET ') —2V &t ILkL 0 10 KA Ta=25°C,Vsw=40V
| 2.400 3.000 3.600 A |V =0V
iﬂ%;ﬁ{%éﬁx L w :/ 3 L F OCP20 OCP_SEL
locp1s 1.800 2.250 2.700 A | Vocp seL =5V
www.rohm.co.jp
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BESNRFE — H2Z (FIHEEOLWMRY Ta=-40"C ~ +125°C, Vn=12V)

H H

L5 U RE =K | Hf ES S

Reset

Reset A Lw < 3 )L F&EE Low

(BD9P205MUF-C)

(BDOP205MUF-C) 0.718 0.744 0.770 V | Vrs Sweep Down

Reset A L'y ¥ 3 )L REHE Low
VRTL 3.000 3.065 3.130 \%

I'\’(EsDest)F;)(zsbsﬁ/lgFE-I();l)z FEE Low Vour_sns Sweep Down

(BDIP25MOEC) 4550 | 4650 | 4750 | V
Reset X L'y & 3 )L REE High

(BD9P205MUF-C) 0.738 0.764 0.790 V | Vrs Sweep Up
Reset X L'w ¥ 3 /L FEIE High Ve 308 316 3.04 Vv

(BD9P235Ml:JF-C) - . Vout_sns Sweep Up
Reset A L'v ¥ 3 )L FEIE High 466 478 4.90 Vv

(BD9P255MUF-C) : : :
Reset ) —4 &k IrsTLK - 0 1 WA xEESfB:SS\-/O v
Reset ON #E# Rest - 190 400 | o | mEZVVENEOV
Reset % t B trsTNACT 2.0 3.6 5.0 ms
Reset 7 1 )L B tRSTNFILT 1 5 10 us
OVP/SCP
FBOVP X L v < 3)L FEE High

(BD9P205MUF-C) VovpH 0.825 0.860 0.895 V | Vrs Sweep Up
FBOVP XL w3/l FEFE Low

(BD9P205MUF-C) VovpL 0.805 0.840 0.875 V | Ves Sweep Down
VOUT_SNS OVP
AL w3l FERE High 9.0 9.5 10.0 \%

VOUT_SNS OVP
R Lw¥ 3L FEE High
(BD9P235MUF-C)

VOUT_SNS OVP
R Lw¥ 3L FERE High
(BD9P255MUF-C)

VsNsoveH 3.402 3.541 3.693 V | Vour_sns Sweep Up

5.156 5.379 5.595 \

VOUT_SNS OVP
ALyl all FEE Low
(BD9P205MUF-C)

VOUT_SNS OVP
ALyl all FEE Low
(BD9P235MUF-C)

VOUT_SNS OVP
ALyl all FEE Low
(BD9P255MUF-C)

8.5 9.0 9.5 V

VsnsovpL 3.321 3.455 3.609 V | Vour_sns Sweep Down

5.033 5.249 5.467 V

SCP X L < 3 )L REJE High

(BD9P205MUF-C) 0.68 0.72 0.76 V | Vrs Sweep Up

SCP XL w < 3)L F&EIE High
VscpH 2.81 2.97 3.14 \%

(BD9P235MUF-C) = . Vout_sns Sweep Up
SCP X L v < 3)L FEIE High 4.95 4.50 4.75 Vv

(BD9P255MUF-C) : : :
SCPRLwi 3L FEE Low

(BD9P205MUF-C) 0.60 0.64 0.68 V | Vrs Sweep Down
SCP XL v 3L FEHE Low VscpL 248 264 281 Y

(BD9P235MUF_C) = Vout_sns Sweep Down
SCP AL w3/l EE Low 375 4.00 4.95 Vv

(BD9P255MUF-C) : : :
SCP TR 7t CDELLTF TIX SCP #
VINAVOUT SNS Vscp_pacT 1.20 1.33 1.45 VIV BT 2H ShES

www.rohm.co.jp
© 2019 ROHM Co., Ltd. All rights reserved.
TSZ22111 + 15« 001

TS8202201-0J1J0AL01510-1-1

12/57 2022.10.04 Rev.002


http://www.rohm.co.jp/

BD9P2x5MUF-C Series

Datasheet

BHET—42 (BBT—H)

10

9
< 8
=
% 7
_—U_’ 6 Ta=+125°C
g \
)
55 !

Ta=+25°C
g 4 \ ,I/
2 3
> ~l v —
= / " "]
no, |/ ;/'A
- \
1 Ta=-40"°C

o

0 5 10 15 20 25 30 35 40
Input Voltage : Vin[V]

Figure 9. v v kA UBER vs ANBE

3.360

3.345

w w
w w
= w
a o

3.300

w
)
03]
a

3.270

Output Voltage : Vout_snsi[V]

3.255

3.240

-50 -25 0 25 50 75 100 125
Temperature : Ta[ C]

Figure 11. B HEE vs BE
(BD9P235MUF-C)

0.816

0.812

Vee1[V]

--0.808

o
[0}
o
Ny

0.800

Feedback Reference Voltage
o o
g0~
(e} (e}
N (o]

0.788

0.784

-50

-25 0 25 50 75 100 125
Temperature : Ta[ C]

Figure 10. 74— K/A\v U EE vs BE

5.100

5.075

5.050

o
o
N
al

5.000

4975

Output Voltage : Vour snsiV]

4.950

4.925

4.900

(BD9P205MUF-C)

-50

-25 0 25 50 75 100 125
Temperature : Ta[C]

Figure 12. HABE vs BE
(BD9P255MUF-C)
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BET—42 BBET—R) — HiE
4.0
>
n:l
2
839
>3
(@)
=
R
04 \\
T 38
O \
o
c \\
(@)
5]
237
a
=z
>
3.6
-50 -25 0 25 50 75 100 125

Temperature : Ta[ C]

Figure 13. VIN POR R EE vs ;

N=|
/m

i
>

2.0

1.8
— High
2,
z /
5
g //
S 14
>
5
g
=12 h
z \

Low
1.0
0.8
-50 -25 0 25 50 75 100 125

Temperature : Ta[ C]

Figure 15. EN ANEBE vs BE

VREG Under Voltage Lockout : V{1 0[V]

EN Input Current : Ien[uA]

w
A=Y
a1

w
I
o

w
o)
a

Rising

w
o
o

-

2.95

2.90

2.85

!

Falling

2.80

2.75

2.70
50 25 O 25 50 75

Temperature : Ta[ C]

100 125

Figure 14. VREG UVLO B[ vs B

1.00

0.80

0.60

°C,+125°C

0.40

[
0.20
v

0.00

-0.20

-0.40

-0.60

-0.80

-1.00

0 5 10 15 20 25 30 35 40

EN Voltage : Ven[V]

Figure 16. EN R AEt vs EN BIF
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¥ET—4 BET—H) — #iE
2.0
.
S
S 18 High
2s [
2316
2 v
2 %14 "
% \
o
z| >g 1.2 Low
Q
o
A 10
@]
=
0.8
50 -25 O 25 50 75 100 125
Temperature : Ta[ C]
Figure 17. MODE, OCP_SEL, SSCG ANEXE vs BE
2.40
2.35
¥
22.30
2
2 2.25
[8)
c
()
2220 (e —
o T
T [ —
2215
£
£
2210
N
2.05
2.00
-50 -25 0 25 50 75 100 125

Temperature : Ta[C]

Figure 19. XA v F U RAKEH vs BE

put Current :

ImopeslseilsscalMA]

MODE, OCP_SEL, SSCG In

'_\
O P N W d» U1 O N O ©O O

1
(BN

¥aofo12§ "C ) -
B -
SoZ
A LA
AT

]

. OCP

SEL, SSCG
x| Ta=-40°C, +25°C, +125°C

2

3

4 5 6

MODE, OCP_SEL, SSCG Voltage :

Vmobe Vocp sew VsscelV]

Figure 18. MODE., OCP_SEL. SSCG i AEH
vs MODE, OCP_SEL. SSCG &

3.6

3.4

3.2

3.0

2.8

2.6

24

2.2

2.0

Over Current Protection Threshold : | ocp[A]

18

locr20 (OCP_SEL = Low)
—
locr1s (OCP_SEL = High)
50 25 0 25 50 75 100 125

Temperature : Ta[ C]

Figure 20. BERREAL v 3L K vs BE
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BET—42 BBT—E) — #@E
350 210
a' —_—
g g
I ]
=z =z
o o
e 270 x 160
8 8 Vvee ex=3.3V
c c
.% Vest-Vsw= 3.3V .% /
3 \ ) N //4/
x 190 ¢ 110 -
) ¥ " ] P
o) " o _~
— 1~ —
T 1
S 110 r‘é/ S 60 - Vvee_ex=5.0 VT
n — \ n -
En Vest-Vsw=5.0V %
T -
30 10
50 -25 O 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta[ C] Temperature : Ta[ C]
Figure 21. High Side FET ON i&#1 vs B Figure 22. Low Side FET ON #&#1 vs BEE
0.780 3.240
> High >3.200 High
E =
<0767 J = J
o 53-160
8 8
s S
©
= 0.754 % 3.120
% <
o 4
F £ 3.080
@ 0.741 x 8
[ [0
$ X 8 r
Low 3.040
Low
0.728 3.000
50 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature : Ta[ C] Temperature : Ta['C]
Figure 23. Reset AL v~ 3 )L FERE vs BE Figure 24. Reset AL v 3 )L FEE vs BE
(BD9P205MUF-C) (BD9P235MUF-C)
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BET—4 BET—4H2) — HEFE
4.900 0.880
—4.850 .
2 High %0870 High
& =2
> / > J
~4.800 — S o
% 50.860
94.750 S
©
o 5 0.850
o e
§4.7oo B
_ N e
F ~ F0.840 —
©4.650 > R
@ o
¢ A o
LL 1
4.600 0.830 Low
Low
4.550 0.820
-50 -25 0 25 50 75 100 125 50 -25 O 25 50 75 100 125
Temperature : Ta['C] Temperature : Ta[ C]
Figure 25. Reset AL v 3 )L FEE vs iBE Figure 26. FBOVP XL w3 )L FERXE vs BE
(BD9P255MUF-C) (BD9P205MUF-C)
10.00 < 550
3 3 5.24
2 975 High = T BDIP255MUF-C
o} ‘Z o 497 High
8 — 8 Low|
S 9.50 — S
2 S 471
k=) k=)
2 2
g 9.25 g 444
< ey
= =
o — a 4.18
> 9.00 >
(@] (@] BD9P235MUF-C
%] (%)) .
2 K 2 3.91 Elgh
L1875 Low. 2l oW
S 5 365 .
o o
> >
8.50 3.38
-50 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Temperature : Ta[ C] Temperature : Ta[ C]
Figure 27. VOUT_SNSOVP X L v ¥ 3L REE vs B Figure 28. VOUT_SNSOVP X L v 3L RERE vs B
(BD9P205MUF-C) (BD9P235MUF-C/BD9P255MUF-C)
www.rohm.co.jp
© 2019 ROHM Co., Ltd. All rights reserved. 17/57 TS202201-0J1J0AL01510-1-1

TSZ22111 » 15+ 001 2022.10.04 Rev.002


http://www.rohm.co.jp/

BD9P2x5MUF-C Series

Datasheet

HHRESR A

1. Nano Pulse Control™

Nano Pulse Control™ & (&, O—LKKXESHHMEARICK YREKEH TH o7- 50 ns K (ZESFHEF) DLy SWON
BEIZEWTE, REL-FIEZRREIZT 2HEMITT ., ILSWON/SILRIZEYBWAABENSEBEWHEABEIZCE
BEEAEHRIT B ENTEET, 22MHz TEREEVN24 VIS HEAERE Vour 3.3V 2EEHR AT S EATEEIC

BTYFET,

ey r Vsw 1
- ] /(5 V/div) Vin=24V |
\ \ Vour =3.3V
o < fsw=2.2 MHz ﬁ \ (5 V/div) |
. \
| o
7 Y :
-100ns s 100ns 200 ns 300ns 400ns 500 ns TI rT]EgnS(1 0070';155/d IE\U/E)S

Figure 29. XA wF iR (Vin=24 V. Vour =3.3 V. lout = 1.0A. fsw=2.2 MHz)

2. BEHE— FHIEEL R PWM E— R
BD9P2x5MUF-C I£E i E— K Pulse Width Modulation (PWM) #I#1Z & Y &&E % % EIR L= MOSFET NED EHA
BFEDC/DC AVIN—42 T, EEFRETEETRERED PWMFIHTRA vy FUoIHEL, ARAECLL EME
HED =& Light Load Mode (LLM) #IEI=#ITLET,

Efficiency n [%]

Light Load Mode

—
— =1 77| I

/ PWM Mode

Output Current lout [A]

Figure 30. %1% (Light Load Mode, PWM Mode)
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2. BARE— FHEIE&RE PWM E— FHIEH — &K=
OCP_SEL #' Low MDi5FE. BRIERA 400 mA (Typ) KYU/NSLKBEZEHABEENLERFL,. HABEHL Vrez GBEEE
£ Ves1 D 101.3 %) %2 % & HIEIRAE(X SLEEP IRREIZEIL LE T, SLEEP IRETIX. R4 vy FUIMNEIEL, H
AEEXEE=ZF—LSNDOEKZELET S ETCHBREREZMAET.,. TLTAFRERICEKYBAEBED Vs (Vrer D
101.0%) #TRBZERA Y FUITLBRHLET,
BEEHRE— FHIELATEDISEIL MODE iF% High IZ3RET 5H. MODE inFICV B YU H#ANT S & T, &l
PWM E— FCEIfEL T, 8% PWM E— FTIEHABRICKSTEERERTEEL, HAV Y TILEEIIZ S
nFE$, V7 X4 — bild MODE SFDEREIC & 59 58%] PWM E— FTEIMEL. RESET @ High #H#%. MODE
HFDREICHEVEEE— KAZTHY EFI, T2 TOCP_SEL A High DiFAE. PWM H#E & LLM HEOT Y EHYE
FRIZ300mA (Typ) EHYET,
LLM FlIEEREHICEY AM B TRIFH EMI HHEABLNBEWVEELSHY T, ShEEITHICIEEE PWM £
—REIHERACESL,

VEn
Veg2 = Vepr X 101.3 % (Typ) ________ |l— —
Vess = Vesr X 1010 % (Typ)— — — — — — — — S A== ==
VEg1 — | | | |
| [ |
| [ |
| [ |
| [ |
| [ |
| [ |
| [ |

|
|
|
Vour |
|
|
|

VReseT

Figure 31. BERE—Fha 4/ IS Fr—+ (OCP_SEL=L)

Ven

Vegz = Vg X 101.3 % (Typ) —— —
Vegs = Vg X 101.0 % (Typ)— + o5 — — ==

VEs —

|
|
|
Vout |
|
|
|

VRESET

Figure 32. RESET O High i #OEBAHRE— Fdh42 4 I V5 Fv¥—F (OCP_SEL=L)
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PEESEl — #®E

3.

A %—JILHIE

ENMFICE2T. TNARADU Yy hEDUEIL FO—ILTEFET, ENEEH Venn (20 V)L EIZET S ERNEE
BAEELET, VOUT DIS ifFEHANEFEIHES L EN i5FA Low DBE. VOUT_DIS iHEFILEHE Ros (75 Q,
Typ) TTNEIEN HABREET 1 AFv¥— Y LET, EN ImFH High (24 o F=#& . VOUT_DIS BEA' Voist (200
mV,Typ) KYTHSBH, 30ms (Typ) BBTBETAAFY—PEBLELET, T4 RXAFr—UFLRE, VOUTIRY
TrRA—bZEFS>TEELET, VOUT_DIS DEEIZL 5T, EN IHFH High 274 > TH S VOUT EEEFE TOIEE
BEfE tory (400 ps, Typ) MEREINTULNET,

V7 FRE— R (Vourx0.1 M5 Vourx0.9 £T) IEtss (3.0ms, Typ) &> TWVWET, ENEBEED Vene (0.8V)
UTIZHEDBETNARIE vy OV LET, TARFr—UBEEEERA LA WMEEIE VOUT_DIS iiF% GND [Z
E#H LT E &L, BDIP235MUF-C & BDIP255MUF-C IZDH#H. T4 AF v —HEEARHY T,

i
400pd 3.0ms i i i i | | |
(Typ); (Typ) | ! ! ! i i !
| | tssx1.25 71 | | i | | |
ON I e !
Discharge OFF : m }
Foooomommmmom oo ! 400 pis i\ 30ms
(Typ) (Typ)
Figure 33. 41 *—JJLON/OFF 24 S U5 F ¥ —k
4. Yty MgEe
BD9P205MUF-C TlE. Uty MEREIL FB ImFEEZHERLEFT . HABEENBEEEEEIR L VR (95.3 %, Typ)
LLEICZH: B & trstnacT (3.6 ms, Typ) #I1Z RESET FICHENDA—F > FL 4 > MOSFET ¥ OFF L. RESET i#F
HABRTILT v THERICEKY High 1Y EF, £ FB EEM Ve (92.8 %, Typ) LUTIZ#H S & RESET SiFDA—
7> FL4 > MOSFET [ ON L. RESET #fiFI& Rrst (190 Q, Typ) DA YE—F U RATINE I ENFET, / A
ABEDT=86H, FBEENBESEE VRiLZ TR TH LD T 4 JLZ B trstneier (5 ps, Typ) AREINTULVET,
Dty FMERETENBEEZBRE L-BEICILEELET, BAEED Voven (107.3 %, Typ) LLEIZ# S & RESET
WFDA—T FLA4 > MOSFET [EON L&Y, F7/= FB EEA Vove (104.7 %, Typ) LLFIZ# 5 & RESET #HFD
A—TUFLA > MOSFET [ OFF LEY, LYty FOREEEE 7 1 L2 BHTAEEREBLENTT,
BD9P235MUF-C B ¥ BDIP255MUF-C Tl&. C D##EIL VOUT _SNS iFZERLET,
A —72 KFLA4 > MOSFETON B RESET HAEE Low L ANJL (VReseT LowmMax) [FTFEEDXTHETEZE T, 5kQ
M5 100kQ LU TDIEH T VREG S FIZ#E#HE. H L < IX RESET mFDEMNERERETHEANDERICIERT S L
FHRLET,
Doy bEIURIE VND 2V U ETHNIEEABEICE 5T RESET HFNTILEV U ShFET,
VOVPH=VFE1X107.3%(TV%————/g—:_\\—
VoveL = Ves1 X 104.7 % (Typ)— i 1t i
I P!
Vesr—— 2 I o :
Vier = Ve % 95.39% (Typ)e — A< — — — -~ \ L\ __ H P
VRTL:VFlegz-S%(TyB)?£J|- _______ M | : 11 [ :
T i T N
| | tt t |
VReser : i i i : : : : :
—— —ik— K — — i —
trstnact - Under trstaeit trsTNFILT trstnact  Under trstneir trstner  trsTnacT
3.6ms Under 5 ps 5 us 3.6ms Under 5 ps 5 us 3.6ms
(Typ) (Typ) (Typ) (Typ) (Typ) (Typ) (Typ)
Figure34. Yt v 44 2245 F¥—F (BDIP205MUF-C)
_ RRST(Max)
VreSET LowMax) = VpurL-up X V]
RRST(Max)TRPULL-UP
VRESET_LOW(MCIX) : RESET ﬁﬁuﬁ%o)ﬂjjj@é]j_: Low LAJL (Max) [V]
VPULL—UP TV T Y TEDER [V]
RRST(MG.X) : RESET ON ;E*JJ'-L (MaX) [Q]
RPULL—UP : VpuLL-uP (:?ﬁﬁ?’é j)l/? Vi j*&*ﬁﬁﬁ [Q]
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WS — #E

5. SERREAREEE
MODE #FICYV AV I EEEARNTEILIZ&Y . RAvFUVAEHENBI OV Y ESICRASEECEMNTE
F9, 1.8 MHz i 5 2.4 MHz D EREEFEN D 25 %M 5 75 %D T1—T(HMED I OV IESEANT S L. O
YOEBDILENY I YD 4 EDHRIZCRAYE— K (Synchronous mode) MBIALET, Tf=. T DHEEE Vreser Y
High IS > THALEMIHEYET, IbENYVIYCHLRDILEENY Ty CETOREEMN09pus (Typ) UETH
SERBE—FIZEDICHEY ., ABY BV VICEBRA vy FUIBENESIZAH Y EFF (Non-Synchronous mode) , 7l
HE—FRIERARY b T LIRBEEENEDEGY FET,

VIN
VEN
| | | | |
[ | T T T
| | VRTH — | | |
Vourt | | | | | |
[ | | | |
| | | | |
[ I | | |
| | | | |
| | | | | |
Vsw | | | | | |
I I | I I |
} ! |
k— e o I o
| toyl | trsTnACT | | | | | | |
1400 ps [ 3.6 ms | : : | | : :
T | | |
o0 o I o
[ | | | |
[ | b I [
I o1 hT
Vvope : | ' 1RENE
| : | ! L.———/‘ | [ [l
o I 0.9 us (Typ) I
N
Non-Synchronous Synchronous Non-Synchronous Synchronous

Figure 35. #}&BEIHAMERE
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6. D EIHEEE
ZDTFTNA AL HighSideFET #J— X Sy JTEEEILTEY . BSTIHFDFIRENDT=& Low Side FET ® ON F5fH
PHETYT, T SWiHF D&/ OFF BRIZHELTH Y. ABABEIEWEHETIER/N OFF BREICEYH D
BEEMFIRSINAET, TOREKELT, AHMABEA/NES LGS E OFF /LR ERF Y F L. HighSide FET # ON L
BT TSWIERFOON Ta—F 1 2mDET, OFF /)NLRADR XY FIFBRAT 7 BfEHETTOAET (R4 vFY
TRBEBIIEERFEBED8 D 1ICHYES), COEENDHABERIIRAIZTRHBIENTEET,

Vour = MaxDuty X (Viy — Ronu X Ioyr) — Rpe X loyr

f
= (1 — torrmin X %) X (Vin = Ronu X loyr) — Rpe X loyr [V]

MaxDuty : SWIRFDHZAON Ta—T 1 [%]

Vin : AAER [V]

Ronn : High Side FET ON &4 [Q] (P_11 BH)
loyr c AFER (Al

Rpc 4 %950 DCRIQ]

torFMIN : SW i F D &/Iy OFF E5f [s] (P_10 S:88)
fsw c Ry F U REIEE [HZ] (P_11 2H8)

Figure 36. 73 EHEHE
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7. ARY NS LYREHEREE
SSCG i ¥ # VREG I FIZHEKE L CTHERAT 5. AR RS LIMBIEENESI LB Y., EMI / A ALRLEEFS
FTARY b5 LYEBEEENERIEIR A v F o U BIREAEESERE I fsw(2.2 MHz, Typ) % Fulr 2 Afssce (24.5 %,
Typ) DIRBET=AFRKICELLET, TOLEDO=FAFEDEHIE tssce_cveLe (466 us, Typ) &4 Y FF, 7= L RESET
HAM Low DR, COHEEIEITR Y SNET, SSCGCifiF# GND IZHEKT 5 &, COMEEFEDIZHY ET,

Vin
Ven
[
I Vet A<
' I
' |
V, tssce_cvele
out o ! | 466ps |
Pl (o) o
‘ P : | |
sw | Afssce=+4.5% (T P I
Z‘ZMHZ__:__ : A:SCG—-450/0((Typ))$:___
fow Mo | Afssce=-4.59%(Typ) S — — = ><
} | |
P! | |
H K N|
' | t
1950 s T
VReseT ! (Typ) (Typ)
| |
1
|
Vssce :
K K
' SSCG OFF ' SSCG ON
Figure 37. AR b5 LILEMHEE
www.rohm.co.jp
© 2019 ROHM Co., Ltd. All rights reserved. 23/57 TSZ02201-0J1J0AL01510-1-1

TSZ22111 « 15« 001

2022.10.04 Rev.002


http://www.rohm.co.jp/

BD9P2x5MUF-C Series

Datasheet

HHRESR A

B

8. VCC_EX ##E

O IC FMFERED -8 VOUT i 5 VREG NEBRZEZHIET AHEEEZF > TULET . Vvec ex D Vrexn (3.05 V, Typ)
LLEICH % &, Vrecld VCC_EX S FM oA S ET, COHEEICK Y VCC_EX iiF % VOUT ICHfiT 5 2 & TH
HEXZEZRHBEIFKE FSANTAVIDERE L TFERATEET, NEEIRRED =6 VCC_EX BED Vexoven (6.0
V,Typ) #8255 & PWMEEIZK YHABEZTIFET, L1=A>T.VCC_EX #aeIEH ABEAM VrexH (3.2 V, Max)
M5 VexoveL (5.65V,Min) DERTHOMEATEET, VCC_EX #EeHFA LA LVE EIX VCC_EX iiF% GND 1232

HmLTLESL,
VCC_EX HEeE /N4 7 RAEBRIIRATROENFET,

VCC_EX [|JA]

1. v
Igias = lo vin1 + Ig vee Ex1 X " X=

Ipias : 2 VIN Bt [VA]
Ipvivt  :VINBLLER (VCC_EX DRABHZERC) [WA] (P.10 21)
Io vcc px1 + VCC_EXFHLER [WA] (P.10 B18)
n BEIN—FOE -
Vvccex  : VCC_EXEE [V]
Vin t ANEBE V]
VIN O VREGO  VCC_EX O
VREG
(LDO)
L 4 r' +
ON/OFF
ONJ/OFF

Vrexu = 3.05 V (Typ)
/' V1exL =2.90 V (Typ)

<}

Figure 38. VCC_EX 7R vV K

Vout Setting Level _

ViexH |
3.05V (Typ)™
Vout = Vvee ex

(Short)

Vsw

LU

|
Vout Setting Levgl_l_ _

VREG

33V (Typ)~ 7

VRrec

VCC_EX State

VCC_EX OFF
Figure 39. VCC_EX # A

VCC_EXON VCC_EX OFF

2VTFY—
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1.

BERIRE (OCP) HiEE

BEFRIRE (OCP) #Ee(x, FHA VU EF VA EREBRHEIHETERELTVET, BERBRE LAJLIX OCP_SEL i
FTEIRTEZES, OCP_SEL A High DA IFHRHE LRILA loceis (2.250A, Typ) 124 Y, OCP_SEL A% Low D54
[EHBHE L AL locezo (3.000A, Typ) IZHRYET, FHAS VAV A ERNETDREEEBADERSMYFUIDT 21—
TA4WHEIN, HABENTAYET, COBRESTERMNLFHLEVERICKIBEREICEDLZLDOTYT, RE
BERNEGIET S7 TUr—2a o TOFRIFEXNIZEITTCEESD B, COFVvTOEFRNZAE(EBZE
REEGTHHE),

Figure 40. BER{RE

EIRIRE (SCP) e
BD9P205MUF-C Tl f2#& {15 (SCP) [Mi&(X FB inFEIX & NEEIEETX VREF B L F T, FB IHFEEAH VscrL
(0.64V, Typ) LUTDIREET 0.9 ms (Typ) RIFEIN D& SCP#AEIZ XY 30ms (Typ) MEMEEEFILEL. TOEREERE
BILET ., FBInFEEM VscrL (0.64V, Typ) EATIZTA o7z, 0.9 ms (Typ) LLAIZ Vscpn (0.72V, Typ) ELEIC
LhABE SCP (FfEERKREIH, EEBETTOHABEETREY £, BDIP235MUF-C R U BDIP255MUF-C TIX.
VOUT SNS i FEEZE=4—L. R#EZEZMNTEI, SCPHEREERE Vscr ITBEHNEED 80 % (Typ). SCP fEk
BE Vscrr [ZBEEABED 90 % (Typ) T,
EERmMN S 7 ms (Typ) DfE. SCP HEEIET RV SNFET, £z VINIHFEENTHAY VOUT_SNS inFEESL T
MNofzi5E. SCP #RBEH LAWK S SCP #iEE~<v XU LET, VIN IHFEEH VOUT_SNS InFEELDLT
Vscp pacT(133 %, Typ) # FE % & SCPHEEIX T R SNF T VINIHFEE A VOUT_SNSIHFEE & DL T Vscr pact
(133%, Typ) #¥8Z2 5 & 7ms (Typ) #%I- SCP #EEXBMICHVET, LIzA>T,. VINEEE VOUT EEAMLY
WENMNSEERLEBEIZE, EEAL 7.9ms (Typ) BICRAYFUIBEEEIELET, 2L, RERKIERE
BT27T)V5—2a o TOFERITEMICEBEFTTLLESLD (Bl COFYTOERENERECBAIAFNETERT S

mE),
Output
Load l Normal Over Load Normal ‘
Condition
Vin E—
Vour X 133 %
3%}
Vour  —=\ Vourx 1339/, —
1\ / ﬁ % \ /
100 %! 100 %
* *
Ve [— - Vscpr:0.72 V (Typ)
Vscp:0.64 V (Typ)
09 ms 0.9 ms 0.9 ms;
(Typ) (Typ) (Typ)
v [ 0 1 P 0
OCP Ao AN ocp INTNTNT N NTNNTNIN
Inductor Threshold Threshold| /¥ ¥V VN NN VA
Current A
(Internal)
SCP Mask
Delay Signal 7 T 7 T
ms (Typ) 7 ms () 7ms (Typ)
(Internal) 7.9 ms (Typ)
HICCUP
i >
Delay Signal 30 ms (Typ) 30 ms (Typ) U —
SCP Reset SCP Reset

Figure 41. 52#&{R# (SCP) #4 X > ¥ F+v— + (BD9P205MUF-C)
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fREEHERE — WZ

3. RIJ—F>2U+vy bk (POR) - ANREBEERSEILE (UVLO)
BRETETHOREEMRLDSH UVLO & POR AHRE SN TLVET, POR #EElL VIN IFEEZE=4—L.
UVLO ##ElX VREG I FEEZE=4#—LTLET,
VIN 5 EIFo—4 VR TlE, VREG BE+H 3.3V (Typ) T VIN BEICEM#LEFELET, £9. VREG EEHN
Vuvior (2.95V,Typ) Z#BZ 5 & UVLO HERR SN ET ., RIZVIN BEED Veorr (3.8V,Typ) #iEZ 5 & POR O\
fREnET, POR & UVLO HNEICHEBRENDEICIEY I FREI—FEFE-STREELES, VINILETAY -4 U X
TIEVREGBELH TAYET, VREGEEH Voo r (2.85V, Typ) £ TFEIS E UVLO #H&H L., ICIEZRAZ V(4K
BEIZA7 Y, RIREFIC POR HigHIREEEL 2 Y T3, VCC_EX IiF % VOUT [CHH L TLV\ 5184, VREG EE(E VCC_EX
Mo EIhET, CDEE. VIN BERODO VOUT ERIEEART1—T 1 CTHIBEES 5726, VIN & VREG HIDEX
£ VCC_EX % GND IZ#E#i 9 BDIGA LR TKRELH Y FET, LizA>T VCC_EX ifiF#% GND IZ#EHRT 51568 & Y
VIN A5 WEHETUVLO BB LE T,

VPOR R

3.8V (Typ) —
3.3V (Typ)—

Vuvio r

VUVLD_F
285V (Typ) —

|
! |
Vi | !
VREG : :
_— ! |
POR : L
|
UvLO : -
|
Vour : L
Figure 42. POR/UVLO # 4 S V¥ Fv— b
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4. mEMRE (TSD) Hae

IC ZEREMN G CT-ORERE (TSD) #EEZANBLTLET, HEEEE (T) A TSD #RHEE (175 °C, Typ)
B2 5HE. HAMOSFET AAOFF LET ., TD#®F Yy TREMMET L. TSD f#BREE (150 °C, Typ) 2 TFEIZ LV
ThRE—bEHSTERLEY . £, ERFEIESRERBROANEEI0VULZLEELEY, BH. BER
EERIENEREREEA-RETOBEL LY FEFIOT, BERERBEFER Lty FRETGEE, EXITEIT

TLEEL,

Tj

TSD Detect
175°C (Typ) -—==7
/

TSD Releas& ~l. _
150°C (Typ) '™~

Vrec

Vout

;\

Y _VU\/LO_R
2.95V (Typ)

VRTH—,
|
|

/:é !
)

VREseT

| K=
toLy ! trsTNACT L
400 ps 3.6 ms
(Typ) (Typ)

Figure 43. TSD # 4 S U F v — b+
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Rigdlee — ®|2
5. BEERE (OVP) Hae

ZDICIEFBE=42—NBEXHFE (OVP) #EEFZABLTH Y. VOUT AL SDFRABRNH =154, HAH
NERTEHEEZBEES, FB BEHD Vovrn GREBIE Vrs1 ® 107.3 %) #BZDERM v FoFLFaL—4(F
PWM EIEICEIY BH Y VOUT M5 EBRZESIZAAET, OVP BEIZEIEALERIE Ince (2.500 A, Typ) (OCP_SEL =
L) THIBENTWET ., - OVP #BHEHIL RESET #HFMA GND [T TILEI v ahET, /A Rk BBE8EEH <
T=8 OVP &M 5 trsTnrit (5 us, Typ) OEEBBIMNRE SN TLNET, FB EED Vovre GEEERE Vre1 D 104.7 %)
#TE5E OVP HEEEXBRR SN FET A, OVP RN 5 trstnacT (3.6 ms, Typ) RllX RESET ##FA% Low Z&REFL.
PWM %M E £ 9, OCP_SEL A High M1EA . Ince (X 1.875A (Typ) IZHYET,

FB SiFMA—TUIZ75 & IC X VOUT ZEELLFIHTEE A, VOUT BEA Vsnsoven 8% HH VCC_EX EE
H Vexoven 2 5 ENESRIRIRED -6 FB i FBEEDBRHEH & BEHIZ PWM EEIZKL Y VOUT OEFRZ5IEHhE
9,

|
|
Vourt |
|
|
|

Vsw

|

|

|

| trRsTNACT
I

VRESEF ﬁ

trRsTNFILT

Figure 44. FBOVP 24 2 V¥ Fv— b

Vsw

:
g

N - =

|

|

|
VRESET | < trsTNACT
[

tRsTNFILT

Figure 45. VCC_EX/VOUT_SNSOVP 24 S 45 F¥— k
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5. BEERE (OVP) Hae — K

TRIODOES(ZVOUT BNy T SA vZEm@#&Li-5&. DC/DC a/\—4 (BDIP2x5SMUF-C) [ VOUT M5 EFR%E
5| EAH LowSide FET ICEFRERLAAET . H LAY T 54 VIZHER LS 14 4 — K (Reverse Polarity Protection
Diode) ##EfLz1568. HRELLTVIN EEFEESNIENRAEREETERASAEEELNHY £T,

Reverse Polarity
Battery Line Protection Diode

Battery Line

NP VIN
[ > P> o

I DC/DC Converter

o

L I::VOUT

L

Figure 46. VOUT £/8y T S A v D5EHK

www.rohm.co.jp
© 2019 ROHM Co., Ltd. All rights reserved.

TSZ22111 « 15 « 001 29/57

TS8202201-0J1J0AL01510-1-1
2022.10.04 Rev.002


http://www.rohm.co.jp/

BD9P2x5MUF-C Series Datasheet
FF)r— a VEREBE Rk
DI aVITTRTHERRUNDORTEEZ CHADES., BEFTHRWEHLE S,
FIVr— a3 vEBEGIETRICSRLET .
Table 1. {T#k451
EH =) 4%
ANERE Vin 35V ~ 40V
HAhEE Vout 50V
HAU Y TILER AVp.p 20 mVp-p
HABRER lout Typ 1.0 A/Max 2.0 A
A4y F TR fsw 2.2 MHz
BHERE Ta -40°C ~ +125°C
v Cast
N VIN BST —| I—
_l_ Ly Vour
PVIN sw Y —o
VCC_EX R
+ EN FB1
BLK n PGND VOUT_SNS Cour
RRST
VREG RESET |
CREGJ: ocP. SEL MODE [¢—— Vymope Rers2
GND SSCG [¢«—— Vssco

Figure 47. & EK
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FINVr—LaVvibgBRERE — &iE

1. HA L D=FEE

RAYFUTLELL—EDAUF Y 21E. BRICEGHLEZEREHRHBL. HABEZFBET ST L2E LTHEL
Fd, ALY FE—FHEITIK. Y IN—FZ v I RIRERCTHEEIHYFET, Y IN—FZv I RIREHLTSHE
HWTRO—JHERBAABE SN TNET, YIN—F_ v I RIREIHARA v FEROEMEIKELTLET, 1
UEDRURENINSTEDRE, AVFI 8 TILEBRALDBEBENKELEDEOH ITN—EZ VI RIEETIER
CHTAREMA DY FET, FAUEF I EREARETEDELE, AV F VR Yy TLER A DEENNS LGB0
BEL—TE+ A LBREEEHERTELRVAERENDY FT,

BHAEE. OCP_SEL BFHREICH(TEIHREDA UF UV F D ABEEZUTORIZRLET,

Table 2. #E A V5052 U RE

HAERE OCP_SEL =AHNER A9 R(E
L 20A 3.3 uH
1.1V < Vour
H 1.5A 4.7 uH
L 2.0A 4.7 uH
Vour < 11V
H 1.5A 6.8 uH

AVFR Yy TILERAL FRAICEYRFYET,

Al = (Vin—Vour)XVour A]

VINXfswXL
Vin CANERE V]
VOUT  HABRE [V]
fsw R F TR [Hz
L AVEY A URE [H]

HAYw FILEE AVereld, RKICKYKFY FT,

Al
= X _
AVp_p = Al X ESR + T —— \Y% (a)
ESR CHAa YT U EMESIER [Q]
Cout CHAIVTUYRE [F
fow Ry F U RIEE [Hz)

AT ADERICF. D—IWE24T BRI A7) EHELET. 1 0¥ I 2OV TRIRTOERKET.
AT7HAHEKEMLEVBENHY T . ERERDORAEFR A —H—ICLYRLBLIOTHERNVDETY, 7TV r—>
IVORABBEEREICETAEREREA UV 2 A—H—ITHERLEEL,
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FINVr—LaVvibgBRERE — &iE

2. HAarTFoHY Cour DEE
HAaroTFoHEF, giIR—COR (a) KYBEBLH ESRICEDERELET, ESRONSHaAVTUYEFRTSC
ETAVPrpEINSKTEET,

COEHEBEIREWERELT, E53I97 - aVTUoYRHYET, 5339V - aVTUHIXEESR THD
ZEITmMA, METHEHOEY FOERAR—RELIZHLERLET, AT oY A—H—DT—2L—+rL Y, ESRD
BRESEE CHREVEE, FRATIRMVFUITRARBMTO ESRMEVIDETRES LS, 53 vY -3
VTUHIEDCNA T RAFEICLPBELRIENBEETH LS -OERNVETT, BEELII VY -aVTUHDEKRE
ElF. RRHEABED 2EULNEFENFET . ERBEENSTVLDERET HZ ET. DC /A T RAFEDOZEZER
TEHCENTEFEY, £f-. BEFREZRIFICRDO, XIRULDFEDLDEHELEFT, KEEELII VY -0
VTUYRERBEENMEVNH, HABELAEWVWT TYSr—2a VTIRERVR#ECLYET, TOHBEEFE. €53y
D aAVTUYERBERRT S LEMELET,

NoDRIAVTUHEFERY Yy TILERIBEESNTEY ET,
RAXTREBHAY v FILEFRD RMS fE lcourrus)yDNERE U v TILEFREBZHWLELESICLTLESLY,

Al
IcourrMs) = \/?Lz [A]

leoutrMS) AU Y TIVER (Al
RIZ, HABTEEMNIIVEULEDEE. HA€S53I v « IUF Y Courld OCP_SEL #F A Low DIHE (L 44 pF
(Typ). OCP_SEL ii#FA\ High DiB&I1L 32 uF (Typ) LI EZHELFT, HAZXEEEN3IVERFBDNEES., UTD
REBEIHAESIVY -arF oY Cor FHELET,

Table 3. HAtES3Ivy - avTUoHRE HEHE

OCP_SEL Vour = 3.3V 1.1V < Vour < 3.3V Vour < 1.1V
145.2 217.8
L Coyr = 44 [VF] Cour 2 m[uF] Cour 2 Vour [WF]
105.6 126.7
H Cour = 32 [uF] Cour = 5 [HF] Cour = 7 [HF]

LEaAVTUEFEICEL T, DC /A 7R, AC EEHE. BERME. FBREOITRTCEEELEREMETUT
NDZEE Cout worsT ZWh T HER L TLFE &Ly,

Table 4. HAtES53Ivy -avToyEE RIEE

OCP_SEL Vour = 3.3V 1.1V < Vour < 3.3V Vour < 11V
99.0 148.5
L Coyr = 30 [uF] Cour = m[uF] Cour 2 E[UF]
66.0 100.0
H Coyr = 20 [uF] Coyr = @[UF] Cour = m[uF]

BEENLEDEZTEZ ERIROAEENHY FF. BRI VT O PEERBRFNA TV Y FZILIEREIVT
VHEHEFERTS5E. LEBREEE LI I VYO T UV TRELEZLT.EBMNLER L TS0, ERIZIXZPCB
DLAT D MOEEDSIZREL., FATIHROEHE. FARAEG CRELRE) ITLVYERBIFHEIELLLET, BT=E
FFUTr—aVIZTRENE. REMHOHERZLTLEIVL, REME. REENTET 258 (1CH A MBRETEREM S
CoutDFRABNTED L SHPCBNE—UIZT B LEHE8HLET,

Fiz, BAICEKEINDITRTOa T UHDETHE Coutmanl ERK Eifif=F &HHEIC L T 230N,

tssminy*1.25%(Iocpmin)~loUT_START (Max)) [F]

CourMax) <

Vour
Iocp(min) D BERGEEER (Min) [A]
tss(min) : VT RRA— B (Min) [s]
lour sTaRT(Max) : EBEHIZRNSAFICLHHNERORKIE [A]

VOUT : Hjj]%& [V]
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FINVr—LaVvibgBRERE — &iE

3. AHaAVTUHYCnN. Cek DEE
AAAVTIoHICF, ThyFUoFavToyonenNLIarToY Cax®2BELHY £T,
Uy T/ A XEBDEDIZ, TAY T T TFoH CnIZIE23F EDESE v - VT oA RBRETT,
NIV AT oHELTThAYy T TarT oy EHiRlIcKBENIE ESRDERa VT o EEK LIZGEICIEL.
05 UFUEDESIYY - aVTFUYMBRETY, (L. EMI/ A ALRLZEBLEVMEAIEL, 23 uF BED+E
SEIYY-aAUTUHEHELET,) ChodtSIvy - avTUoSOREERFBREIESDE, BERKM. DC /A
TAEHE, BEELESEOTR/NETRSHVESITHELTLESL, . PVINI#HF & VIN IHFOBHEL IZE
BIDETRAVYFUT /A RBROBERBYET., €S53V - VT UOHDERBEREFIRRANEEN 121
UL BEAHNEEO2F/ULDEDEHRLET, £z, ERNNI—2Pa 0T UOYDRBIZK > TREIET 58
HENRBHBYETDTPCB LA T FDFHA-DNT (P48) 2SEDS5 %, REtEHELLET,

NILYAVTFoY Cexk [FA T arvThy., SAVEENEBTEHE. AHBEEZREFIT D/ NI 7Y TEEDRE
FRELET, ALY T oY CakIZIIRBENEESREF AV TUIABELTWEY, BEEIZEY FIZL-T
BREGEEZREET ILNENHYETS, FOE, aVTUOHDERY Y TLEREBILVESIZLTLEEL,

ANy TILERD RMS fE lengms)lFRRTRFEY F9,

VIN VIN

v v 1
leinrms) = \/ 2T x {IOUT(Max)2 X (1 - M) T3 X AILZ} [A]

lour(Max) AR (Max) [A]

Fr. BEHLEERUORERT TV r—2a TR, BRAVT YD RSA7 v TITHIET S -HEHELS <
BT DS LEHELET., TSI v -aVToHIIOVTHIa— MERICK DU RV ZEBT 5128, 2 EFI+2
WHHBEICT L2 HEOLET,

REEEERLNS VINIHGFETOEBARVWGE, ANBIOA VE—F D AABVEERFARBTENDEICHYET . X
FERRKEEICT, BESERD VNDEBEEEEICK > T, HAN OFF 5, HANF—N—2a— b 50 EBEICH
BINGEWC EERAT IRENHYET,

4, TJ—PFRLSYFTarvToHZDNT
TJ—rA RSy TarFoH Cestlzld, 0.1 uF (Typ) 53wy - arT oY% SWiEFE BST ilmFDMEIZATEE
HIRYMEICEGEL T a0,

5. VREG arvTyHIZDWT
VREG il YT Y% Crec IZI&. 1.0 pF (Typ) OS5I vy - A>T Y% VREG HiiF & GND ORICEHE LT 2
EY,
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FIVr—oaviBmBERE —

6.

e

HAOEEEEEN Rre1. Res2 D:EE (BDIP205MUF-C)
BDI9P205MUF-C Tlk, B HEEHREENM Rre1. Rre KUY HABEFHRET 5 ENTEET BABEIE. GmAmp1
NDEEEFXTTHS08VIZHL., FBIHFEEMN 08V ICHBILSICEMELET, HAEBEIEX (1) KICKk->TRFYZE
To BERINIHENEEITHL. Rre1 & R FREL TLE S, Reet1 & Rep2 ICKEFHEDCEMEFEA LI5S,
WL INLDEMEFE L THRNIERDES-0. BEETHORRERZVUCTEIIENTEET . LHL LGNS,
FB mF(2xt L THHLVTLYS IC AEAS PCB ICKAFEREDEETHRL 7 MIRELFET., TOH. EFER
(Rre1//RrB2) £ 100 kQ LITFICHE B K SITEHREL TS, GBER (Reei//Rrs2) Y100 kQ LLEDFEIZIX, K
(2) IZRELMEHLEMFNIZ Cre1 & Cr2 ZBEE L TL 2 &Y, CDBF/EITIE. Cre1 & Cr FFERECr &Y B +HIC
REGELLEDATpF UEFFERAL TS,

Vour = —RFB;:BRZFBZ x 0.8 [V] (1)

RFp1XCFB1 __ 1

()

REp2XCFp2
VOUT
Cre1 Rre1
FB Gm Amp1l
—
L—e - com
0.80 V]
Crs2 Rre2 Cp 350 = £

.......

Figure 48. HABEHEER

AT HEADOEE, FREH CRELE) ITKYTTUSr—2a v ORRBETEIELELEST, RITET7TUHS—Y
AVICEVWTHERMS 45°LIEFIBRB 5 dB UEFHRLTLESWL, BRTBHIENTELNESIE. UTOHR
#BRIZCr1 & Cr ZEELTLES W, T ZEE. WEELTRT 2EEIZHEA VAR ERFEN S Cre1 & Cra2
DABMNTEEELS5GPCBIREA—VICT B LE2HEHLET,
8000
Crp1 < Rome [PF]
FB1

5XRppg1
RFp2

Crpy X (izz) < Crpz < Cpp1 X ( + 4) [PF]

C HOBEREER [kQ
C HOBEREER [kQ

RFBl
RFBZ

ANBEEHAEEDENKELCLHY SW D ON BN tonuin LTFIZHD E, RAYFUIREBEEMNMETLET . RE
LR v F U T ERBMERRTBE012E. LTORRICHSF-HAL VS THEATIBESAHYET, LTOHR
ERT- Kb E. SWALRANRFY TE#BBLET. SWAALANRRFY TT B0, R4y FUIRAEHMNME
TLHAUY FILEEN EMLET,

Vour 2= Vinmax) X fswmax) X tonminmax) [V]

VIN(Max) : ANBE (Max) [V]
fswmax) R4 WF VS EEE (Max) [Hz] (PA1BH8)
toNMIN(Max) :SW &/ ON B (Max) [s] (P10 B88)

Frz. ANDBREEHNBEEDOENEL T HE. SW D ONKBHNRC B YA IBHERX Y TLRS vF U I EIREN
BFLES, RELERA v FUIUARBERRT 2-01ICEF, UTOKITH-TLESL,

Vour < Vinmin) X (1 = fswmax) X torrmin(max)) V]

tOFFMIN(Max) . SW Hsilj\ OFF H#Fﬂﬁ (Max) [S] (P10 %E,H.‘E\)
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FFV5r—<avpl 1

Table 5. {1#x4l 1

A His=s R
ET R IC BD9P205MUF-C
ANEE VIN 8V ~ 18V
HOEE Vourt 6.0V
HAOBFER lout Typ 1.0A/Max 2.0 A
FEBRE Ta -40 °C ~ +125°C
N | Cesr
: Vear AL VIN BST .
: i PVIN sw . A * » o Jour
: + : EN veex DRFM l l
: Cr CF2::CBLK |C|N§:C|N?: FB
: : PGND VOUT_SNS Resr Court |Courz
I VREG RESET 1
i i CREGJ: ocP SEL MODE [#—— Vope Rrs2
: : I GND SSCG [¢—— Vssce
= == = == == = = — = =
|\ —___—~—_~. — — - - = - - -~
IM-type filter
Figure 49. £& @ 1
Table 6. #6511 BMMmURXEF MBI 4ILEEH)
No. Package Parameters Part Name (Series) Type Manufacturer
Cp4(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm3 2.2 yH CLF6045NIT-2R2N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Caik @10 mm x L10 mm 220 yF, 35V UWD1V221MCL1GS Ec'ggggl'ggf NICHICON
Cing(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
Cint 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
Cast 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
RRrsT 1005 10kQ, 1%, 1/16 W MCRO1MZPF1002 | Chip resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm3 3.3 uH CLF6045NIT-3R3N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Cour2 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Rra1 1005 130 kQ, 1%, 1/16 W MCRO1MZPF1303 | Chip resistor ROHM
RrBs2 1005 20 kQ, 1 %, 1/16 W MCRO1MZPF2002 | Chip resistor ROHM
(Note 1) EMI / 4 XL AR JLEIER LT=LMEAIZIE. Cri. Cinz IS 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) &2 LEY,
Table 7. #6511 MU EF (MBI 4 IILRE)
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 - Open - - -
LF1 - Open - - -
Cr2 - Open - - -
CsLk - Open - - -
Cinz 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cin 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
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FFV5r—oavhl1 — #HE

(Ta = 25 °C)
100 10000
920 -
-"""7, 1000 .
80 4
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70 —_ I
- / I / T 100 l 7
= 60 MODE = Low =
5 / / 5 i
$ 50 S 10
S / 3 y
L) 5 /
/ R
30 MODE = High ¥ ¢ T
"/ e
0.1 MODE = Low
10 V4 "
0 ]
0.01
Output Current [mA] Output Current [mA]
Figure 50. & vs HABHER Figure 51. AAER vs HAOBRER
(Vin=12V) (Vn=12V)
80 , 180
\ Phase
60 A | 135
N '
40 N 90 Vmone (5 V/div) K
20 \ ~ 45 — | Vsw(5 V/div)
oy M~ o
K=l K=}
= 0 A 0 o
©20 45 ©
Gain \\‘ ’ VMMM AAARAMAAY A
Nt - -‘
-40 -90 b / -
7 Vour (100 mV/div) offset 6 V
-60 -135 Time (200 ps/div)
-80 -180
100 1k 10k 100k 1M
Frequency [HZ]
Figure 52. B H4FME Figure 53. MODE ON/OFF 5%
(Vin=12V, loutr=1.0A) (Vin=12 V. loutr =50 mA)
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FFV5r—oavhl1 — #HE
(Ta = 25 °C)

' lour (1.0 A/div)

lout (1.0 A/div)

Vout (100 mV/div) offset 6 V \

.

/
Time (1 ms/div)

Figure 54. BTHIGE 1
(ViNn=12V., Vmobe=5V. lout=0A ~ 2A)

Vout (100 mV/div) offset 6 V
B B B i e N

L |

4

Time (1 ms/div)

Figure 55. BHIGE 2
(Vin=12V., Vmobe=0V. lout=0A ~ 2A)

MR ——————

CViN(5 Vidiv) | 5 |
|,

ol

Vout (100 mV/div) offset 6V

Time (200 ps/div) |

Figure 56. AAIGE 1
(Vin=16V ~ 8V, lout=2A)

ViN@Vidiv) 5 |

- Vour (2 Vidiv) W

Time (200 ps/div) |

Figure 57. ABKE 2
(VN=16V ~ 5V, lout=2A)
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FFV5r—oavhl1 — #HE
(Ta = 25 °C)
8 8
7 7
6 - 6
s s pd
o5 o5
> o rd
g g /]
S4 S4 7
: : A
53 53 7
o o f
2 i 2
1 | 1 N
v v
0 0
0 1 2 3 4 5 6 8 0 1 2 3 4 5 6 7 8
Input Voltage [V] Input Voltage [V]
Figure 58. HAEE vs AABIE1 Figure 59. HAEE vs ANEE 2
(RLoap =300 Q) (RLoab =3 Q)
6.100 6.100
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= >
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S 6.000 4 S 6.000
= 5
o o
= 5
@) @]
5.950 5.950
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Figure 60. 54 L ¥alL—3av
(loutr=2A)

Figure61. A— KL ¥aL— 3>
(Vn=12V)
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Table 8. {1#xfi 2

A His=s R
ET R IC BD9P235MUF-C
ANEE VIN 8V ~ 18V
HOEE Vourt 3.3V
HARFER lout Typ 1.0A/Max 2.0 A
FERE Ta -40°C ~ +125°C
P _|__F1_ _____ ]| Cest
: Vear Vin VIN BST .
: T\" i PVIN sw A L
| | VCC_EX
: ) Y I EN VOUT_DIS l
:CF]. Cr2| Caix :CINZ Cinz PGND VOUT SKS :%oun C s
! : VREG RESET RR&
: ! J: MODE [¢—— VmopE
| : Crea OCP_SEL
: | I I GND SSCG [¢—— Vssce
[ — p— —_—: _— = —= — J_— L L
| —___—__~. — T~ - - -7
IM-type filter
Figure 62. & E& 2
Table 9. {E##5H12 BMRUVRAEF (MBI 4)LEEH)
No. Package Parameters Part Name (Series) Type Manufacturer
Cp4(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm?3 2.2 uH CLF6045NIT-2R2N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Caik 10 mm x L10 mm 220 pF, 35V UWD1V221MCL1GS E;ggggl'%g'rc NICHICON
CinzNote 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
CiN 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 pF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
Cest 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
RrsT 1005 10 kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm3 3.3 uH CLF6045NIT-3R3N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Cout2 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
(Note 1) EMI / 4 L AJLZEER L1z LMBSIZ1X. Cri. Cinz < 4.7 pF (3225, X7R, 50 V, GCM32ER71H475K) ##HEL £,
Table 10. #6512 HHIYR b+ (MBI IILZE)
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 - Open - - -
LF1 - Open - - -
Cr2 - Open - - -
CsLk - Open - - -
Cinz 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
CiN 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
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FFVr—oavhl 2 — #HE

(Ta=25°C)
100 1000
90 //
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Input Current [mA]
H
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0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Output Current [mA] Output Current [mA]
Figure 63. % vs HABRER Figure 64. AQER vs HHAFER
(Vin=12V) (VN=12V)
80 | 180
60 Phase | 135
N l .
\\ Vwmope (5 V/div) d
N ;
Vsw (5 V/div
20 ~ PER i )
) ~ g
= ~N K=}
c 0 0 9
3 RN -
-20 | \ -45 0O Vout (100 mV/div) offset 3.3V
Gain \ \ AVVVARANANNUNNVAARAA AN ANAVIAVARANINARRANAAN
| 3
-40 -90 '
60 135 Time (200 us/div)
-80 -180
100 1k 10k 100k 1M
Frequency [HZ]
Figure 65. K &4F1E Figure 66. MODE ON/OFF 5%
(Vin=12V, loutr=1.0A) (Vin=12 V. loutr =50 mA)
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(Ta = 25 °C)
' lout (1.0 A/div) lout (1.0 A/div) =
' : E Vour (100 mV/div) offset 3.3 V
Vout (100 mV/div) offset 3.3 V
. R R —— "
' F -

Time (1 ms/div)

Figure 67. Bf#IGE 1
(VNn=12V., VmobE =5V, lout=0A ~ 2A)

m
- Vin(5 Vidiv) | E \

A

Vout (100 mV/div) offset 3.3V

Time (200 us/div)

Figure 69. AAGE 1
(VN=16V ~ 8V, lour=2A)

Time (1 ms/div)

Figure 68. BfIGE 2
(Vn=12V., Vmopbe=0V, lout=0A ~ 2A)

|
SRR R ST R R AR

Vin (2 Vidiv) | - ‘

|
|

|

Vourt (2 V/div)
Time (200 ps/div)

Figure 70. AAIGE 2
(Vin=16V ~ 35V, lout=2A)
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FFVr—oavhl 2 — #HE
(Ta = 25 °C)
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Figure 71. HHAEE vs ANEE 1 Figure 72. HHAEE vs ANEE 2
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Figure 73. S/ >vL¥alL—Y3a> Figure74. O—FL¥alL—2 3>
(loutr=2A) (Vin=12V)
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Table 11. 1%kl 3

A His=s R
ET R IC BD9P255MUF-C
ANEE VIN 8V ~ 18V
HOEE Vourt 5.0V
HAOBFER lout Typ 1.0A/Max 2.0 A
FEBRE Ta -40 °C ~ +125°C
P _|__F1_ _____ ]| Cest
: Vear Vin VIN BST .
: T\" i PVIN sw A L
| | VCC_EX
: 1 +:: I . EN VOUT DIS l
:CF]. Cr2 | Ceaik :CINZ Cina PGND VOUT SKS :%oun C s
| ! Rest,
| : VREG RESET 1 |
: : s oCP_SEL MODE [¢—— Vmope
: | II GND SSCG [¢—— Vssce
I —= pp— —_—: el — J_— 1 L
|\ —___—_—_~. — - - -~ - -7
IM-type filter
Figure 75. & E& 3
Table 12. {£#513 MHUR N MBI AILEEH)
No. Package Parameters Part Name (Series) Type Manufacturer
Cp4(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm3 2.2 uH CLF6045NIT-2R2N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA
Caik @10 mm x L10 mm 220 yF, 35V | UWD1V221MCL1GS Ec'ggggl'g’;'rc NICHICON
Cing(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
Cint 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA
Crec 2012 1uF, X7R, 16V | GCM21BR71C105K Ceramic MURATA
Cast 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA
RRrsT 1005 10kQ, 1%, 1/16 W | MCRO1MZPF1002 | Chip resistor ROHM
L+ W6.0 x H4.5 x L6.3 mm3 3.3 uH CLF6045NIT-3R3N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10V | GCM32ER71A226K Ceramic MURATA
Cout2 3225 22 uF, X7R, 10V | GCM32ER71A226K Ceramic MURATA
(Note 1) EMI / 4 XL ARJLEIER LT=LMEAIZIE. Cri. CinzIZ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) &2 LEY,
Table 13. #4613 MU R b+ (MBI IILEZE)
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 - Open - - -
LF1 - Open - - -
Cr2 - Open - - -
CsLk - Open - - -
Cinz 3225 4.7 uF, X7R, 50V | GCM32ER71H475K Ceramic MURATA
CiN 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA
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FFV5—2avhl 3 — HE
(Ta = 25 °C)
100 10000
| e 1
80 // T ,; 1000 —— MODE = High 7
70 / / — /
—_ MODE = Low < 100
S E v/
= 60 =
& / / o _,_.../
c =
g 50 / / s 10 /
o O
£ 40 = /
o
/ . =
30 MODE = High = 74
» i / / 0 / T
1
10 / // MODE = Low
1
0 0.01 | |
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Output Current [mA] Output Current [mA]
Figure 76. #h& vs HABRER Figure 77. ANER vs BRER
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Figure 78. RliR#k4st Figure 79. MODE ON/OFF &%
(Vin=12V, loutr=1.0A) (Vin=12 V. loutr =50 mA)
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(Ta = 25 °C)
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Figure 80. BfIGE 1
(VN=12V., VmobE =5V, lout=0A ~ 2A)

Vour (100 mV/div) offset 5V
N i e 'y

Time (1 ms/div)

Figure 81. BHIGE 2
(Vn=12V., Vmopbe=0V, lout=0A ~ 2A)

I r
Vin(5Vidiv) | © V(2 Vidiv) |
| v Vour (2 V/div) ”\-.: -
Vour (100 mV/div) offset 5V

Time (200 us/div)

Figure 82. BiRIGE 1
(Vn=16V ~ 8V, lour=2A)

r Time (200 ps/div)

Figure 83. EiRIGE 2
(Vn=16V ~ 4V, lour=2A)
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FFV5r—avhl 3 — &

(Ta = 25 °C)
8 8
7 7
6 6
= Es
o5 )
g g //
o4 4
> > ’/
Z, Z, /
3 3 4
2 2
A
1 v 1 v
0 0
0 1 2 3 4 5 6 7 0 2 3 4 5 6 7 8
Input Voltage [V] Input Voltage [V]
Figure 84. HHEIE vs ANEE 1 Figure 85. HOEBIE vs ANEE 2
(Rroap = 250 Q) (RLoap = 2.5 Q)
5.100 5.100
5.065 5.065
> =
S 5.030 S 5.030
8 8
g — S
2 4.995 2 4.995
> =}
O @]
4.960 4.960
4.925 4925
8 10 12 14 16 18 500 1000 1500 2000
Input Voltage [V] Output Current [mA]
Figure 86. 54/ L ¥alL—Y3a> Figure 87. O—FL¥alL— 3>
(lour =2A) (ViNn=12V)
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ERERMRS 1 ~EEA

Reverse Polarity |
Protection Diode |

Battery Line

VIN
DC/DC Converter

+

I

1
L

|
I

= |

é (@]

®

: o
I

Figure 88. B EIRIHLIE S 1 > EIREHI

SEZL LT, EHERBHES A VEBRFIERELET,

TEI4ILEE, 3RDLC T4ILETT, —BHICESAKADTAY TV FavTob EHALET,
REGBEFEZRONDO EM T4 L2 ELTRBLEHEEBDLIZENTETT, BB, mB I EEHT 55
mILIAEEEEZ LTS,

TVS (Transient Voltage Suppressors) [FEHERMHB T A v O—RREIZFRAINFET, O—FF U TREOFSVIRILE
—ICMABDELH D=, — BBV F—F A+ —RFTREF+H2TY, TiLe#HRELET,

WIEIRE S 1+ — F (Reverse Polarity Protection Diode) (&, /Ay T VR EDERFR > THICERL-EORED-HIC
WELBYET,

Table 14. EEEREIE S 1 > EIFRED ]

Device Part name (series) Manufacturer Device Part name (series) Manufacturer
L CLF series TDK TVS SMB series Vishay
L XAL series Coilcraft D S3Ato S3M series Vishay
C CJ series / CZ series NICHICON

EERRA—H—EK
SEICHEOBMA—N—ERLET,

Type Manufacturer URL
Electrolytic Capacitor NICHICON www.nichicon.co.jp
Ceramic Capacitor Murata www.murata.com

Hybrid Capacitor Suncon www.sunelec.co.jp
Inductor TDK product.tdk.com
Inductor Coilcraft www.coilcraft.com
Inductor SUMIDA www.sumida.com

Diode Vishay www.vishay.com
Diode/Resistor ROHM www.rohm.co.jp
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PCB L1 7 FEREHZDWNT

DC/DC AU /N\—F DFREHIE T PCB LA 77 FOFREFHIEBHRFTERZRICEETY, BULGLA TV MIKY, BRIC
B 2B ALRMEERERET S EMNTEET, Figure 89 (a)h S Figure 89 (c)l&. EE DC/DC O v/\—2 DEHRKET
L=ET9, Figure 89 (a)® Loop1 [& High Side Switch A% ON, Low Side Switch A4S OFF B¥[Za U /\—R [N B ERE X
LT&Y. Figure 89 (b)® Loop2 I High Side Switch A% OFF, Low Side Switch A ON BfICa U /\—4FIZNh B EBRERL
TWET, Figure 89 (c)DA#RIE Loop1 & Loop2 DEHN %3 L TLVET . High Side Switch - Low Side Switch A OFF i i5
ON A~  ON D5 OFF AELT B UICKBEBOOERITBELLECLFET, COREENRBEL-OHBREEL L OO
BEALEBEIABRNET, TOLOAAIUTUHE IC TERSNIARBOEEEZ TELEFT/NSLKTEHILET, /4K
EROTCENTEET, F#FMICODEFFELTRRAYFUILFaAL—E2 LY —XOT7 TV r—av/—F TBREaVAN
—B2DPCBLA7YbFEI 2RI,

Loopl \/7) _________________
Vin O o * Y ——O Vour
High Side Switch L -
4 | Cn \OO | Cour
Low Side Switch | .-
GND O——# o *- O GND

Figure 89 (a). High Side Switch : ON., Low Side Switch : OFF B M B2

Vin O ¢ O\O NYT\ L ¢ O Vour
High Side Switch

Cin 7[ N | Cour
\
N

Loop2 ) ==
<~ L7

Low Side Switch
GNDO ® ® O GND

Figure 89 (b). High Side Switch : OFF, Low Side Switch : ON Bf D B %%

Vi e * O Vour
T
c,n High Side FET Cout
Low Side FET |
GND ® O GND

Figure 89 (c). EBRDZESN. LA 7V b L TOEEEF
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PCB L4 7 rREHZDWNT — &=

PCB LA 7 hEHKET HRICIE, UTICEFIREHERL TR LTSI,

1.

©

10.

11.

VIN #5F (20pin) & PVIN #®F (1, 2pin) DAATHY T 5 arT o4& PVIN #iF & PGND 3+ (4, 5pin)
IS L CREEHICEDESICEREBELTLESL, E5I20.1uF (C) DA YTUH% PVIN BFOERICEMT
BCLTEAR/ ARXDEBERICHREERIELET,

IC. AW ToY BAAVE9 4, Ao TUoVEERORCRARBICEEL. £MRMOERKIEIR CETE
BEITILSICLTLESL,

ICOEEBINRABICRELEVEBICT IV RTIL—UFEBLTLIZE,

GND ##F (13pin) [EE#£SSH Y FTPGND #HFIF/NNT—RTSO U RERYFET, ChODHEFIXICDEEZ
NLTEHZELTLESW, XT—RISVVRETELLEHELDETEFE->TI IOV RFTL—rIzEm L TL
ZELY,

VREG VT UHIETE 57121+ VREG &HF (17pin) . GND ifF & PGND i FIZiELMIEBIZEE L T FZELY,
HREmLA 7Y MMIISTRT & 312, VREG AT o HId VREG S FDERICEEE L. ICDEETRET S L
[2& Y. GND i FR U PGND i FIcx L CREERTEKI S ENTEET,

TJ—rRA Sy THAYVFT VY Cestld SWiIFF (6, 7pin) & BST #HF (8pin) MIELICERE L TLEELY,
RAAYFUT ) —FHLDEH/ A XEH/DRIZT S8, SW IHFMSA U F I 2 ETOEBIEATRERYEL L.
AE/ 2 —VEBEIMBELEICHIFROESIZLTLEELY,
HBAAVTOHIEA VU F IR ENRT—RTSVU FDELICEREL TS,

HANSD T4 — NI SAUEAVEFIRERLAYF T/ —FhoERSITTERBESINTLEEL, 2O/
BONK) A ADEEEZTEHEHNBRICREZELEY . BENFRREICHE LY T REENHYET, TDF:
HDT4—FNYISAVFE VIAZALTEER~ABE L. VOUT_SNS i#fF (14pin [BDIP205MUF-C], 15pin
[BD9P235MUF-C, BD9P255MUF-C]) 2 L T 72 &Ly, VCC EX #EEOCH AT 4 RAF ¥ —DHiEZE ALV 5156
%, E#IZFhFh VCC_EX HiF (16pin) % VOUT_DIS ##F (14pin [BDIP235MUF-C, BDIP255MUF-C]) 124
BLTLIESLY,

BD9P205MUF-C IZI& 7 4« — K73y V7 $E#H1 Resr. Rre2 MIHVE TY . Rre1 & Res2 & FB IiF (15pin) DiE< IZEE L
TLEEEL,

Reso [E7 1 — FNRy I ORFEHHMEAERTHY . #7232 TT, R0 ITHEMZBATHIET, T4— K3y
Y ORERESSEE (HEKRW) ZAET I ENATEET, GEEERHIE 3 —FLTIERCESL,

Reference Ground Area
[}

Figure 90. #REER L 1 7 Fjl (BDIP2x5MUF-C)

Vour
SW —"Y Y Y\

VCC_EX
(Rego) _| Cour
VOUT_SNS

FB |j
Res2

Figure 91. 74 — K7\ & OB 0185 FR I
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BBEL(ZDINT

REREHSHE VT, ROFHATEESE TS,
(FREERFRIERETIDOT, B2FI—IUEZERBLTILE)

1. BEBEEETaMN125°CLUTTHDZ L,
2. FTITH O avBETIMNI50°CUTTHDIZ &,

FyTOX I avBETIRUTD2BY TEADENTEET,
1. EFERARETONYST—JEEGRLDEE TtASKRDDIGE.
Tj = Tt + Y;r X W [°C]
2. FEBRETahbRODIEE.

Tj = Ta + 6,4 X W [°C]

ZCT
Yir Xy vay - Ny =Y FEFIDEREEAS A -4 (P.9 ZH)
04 oY vy ay - AREBERMBER (P.9 ZH)

IC DEMEXR W FLUTOXTHEHTEET,
LUTRBETH SO, E7 TV 7r—2aVEIRICEWNTYL CHEBZSBELLET,

_ VOUT)
) Vin
+Vin X Ig vina + Vour X g vce gxz + 5 X (tr +tf) X Viy X Ioyr X fow [W]

Vour
W = Rony X loyr® X v + Rony X loyr” (1
IN

Ronu : High Side FET ON #&#7i [Q] (P11 BH)
Ront : Low Side FET ON #&#i [Q] (P11 BH8)
lIour : BFER (Al
Vour CHAEE [V]
Vin C ANEE V]
o vina : VIN LB [A] (P._10 B8)
Iy vee exz . VCC_EX #ILER [A] (P_10 B88)
tr C RAYTF UL EANYEERM [s] (5ns, Typ)
tf ALY FUTIABTAYEEM [s] (5ns, Typ)
fsw R F U IREIEE HZ) (P11 8H)
SR L
Viy i i ; ‘
1 L. Ronu X IOUTZ
Ve 2. Ronp X IOUTZ

3. X (tr+tf) X Viy X lour X fow

]

GND

2 1

fow

A
4

Figure 92. SW & #2
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A H &l [E R E
19. EN 10. MODE
VREG
Lo g 5
EN ! Ei}j 50 kQ
al MODE
24
850 kQ ﬁiL
GND GND L L L
GND GND GND
6,7. SW, 8.BST 12. RESET
BST[ | [—-VREG
PVIN
|_| 1
N RESET
100 Q
sw [} :
VREG
GND GND
N
[T
L 1 PGND
oD N
9. OCP_SEL, 11. SSCG 14. VOUT_DIS
(BD9P235MUF-C, BD9P255MUF-C)
VREG
tﬂJ vout pis [ ] y
OCP_SEL/ 50 kQ 56 ﬂ
SSCG |
i i Go oo
GND GND
XIEIEX Typ TT,
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AHNFEMEBER — HE

14. VOUT_SNS, 15. FB (BD9P205MUF-C)

15. VOUT_SNS (BD9P255MUF-C)

J

VOUT_SNS —*
ij
VREG

GND

10 kQ

HBL I

vouT_sns|_|

15. VOUT_SNS (BD9P235MUF-C)

16. VCC_EX, 17. VREG

vouT_sNs[_ |+

VIN

18

VREG
GND |
VCC_EX
15 MQ
GND GND
XIEEX Typ TT,
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ERLEDOIE

1.

EROBEEFIZDOLT
BRIARVAOHFEFICKY LSINHIET 52BNAHY T7, FIEHEHERER L L THICERE LSI OERGF
BIZEAA—FZANDZ LB EDOREEFHRL TS,

BESA4 vIZDT

EWR/AZ—2DEEFIZEVTIE, BRES A VOERE. B D E—F U RITEDLSIZLTLEEWN, 592 FS
AVIZDONTE, O —UHHZZEELTLESL, F-, LSIOTRTOERHEFIZOVTERE-—YVSVHY
FifFRICa>ToYEBAT S ELLIC, BEIVTUOHFEAOERE. BETREETHIEIDIZLLEFERATS
AVTUYOEEBEEICHEGVW I LEEF T CHEDS XA, EHERELTLESLY,

590 FEHEIZDOWT

L AFEEHEF Bl E—4 KSA4/\OHEA. DC-DC avNN—42DHA%EE) [2TDOLWTIE, LAROSRETOEE
TSSOV RUTICIRNS ZENEZONET, L BFEEBEHFIATEERICL > TAEMIZHIBEERE. V3
DY RHFIEVNESZFERBICEVWTHIRIEEBMICHES L SICLTLESL, FL-EBICBEREEEN. 57
Y RiEF. L AFEHRFLUND TR TOHRFAT TV FUTOEBEREIZHEL WK SICLTL &L, HREHE.
RERU L BFELOEFEICE > TIERAMELEEDOTREEGHRLET LML HY FT, IC OEMELZLEIZHED L
WS EE+H TR,

J5% Y FE#E/SE— 22DV T

IMEB VSOV RERBRI SV ELRHBIGE. RKERIT TV ENI—VEIMEET SOV RRA—VIEnBL.
N —UBRROERS E XKERIC J:%ual_£1|:b\/l\1=.ﬁ—77r7/ FOBEZZELSELRWVNESIZ, 2y FOREST
1 R7—RFTBIELEHRELET, MITHRDOT SO FOBRBNAI—VBEHLEVESEFELTCESWL, ¥
SYUURSAUDERRIF. BA VE—FURICHEBESITLTLESL,

BERFMERBIZONT
HEHERGTRESNSEET IC DHEE - BFZRIELET, F-. FHEEFERIHFETRESNSBEENE
BFIZBEVWTOARESNET,

SyvahlLy MZDWT
IC AERRIEEER . BIRIRARFICHERERET, BEAMNICS v 2 ALY FARNLBEENHY EFIT DT, BRA
TYVTBECER. 7592 KNRA—VEBOIE, BIZERLITEELTLESL,

Yy FERTOREIZDOWNT

Yy FERTOREBERIZ, 1 VE— 4V ROEBEWNEFICO T oS EEET H188(E. ICIZR LA BZBEAL
HBEDT, 1 TRTLIHTHREZT o TLIEZSL, BHERMKEL T, MMAIRICET—REHEL. EfRCRED
BRIZITHHTEELCESW, -, BEIRETOAREANDERZ T HRIZIINITERZ OFFIZLTHhLERKEL., ER
ZOFFIZLThLEYSMNLTLEELY,

P a—FEBRERIZONT

T FERICWMYFFBEE, ICOREPHEEBTNICTHFNTIELTLESL, B> TRYFIT-BA. ICHABIET S
BNAHYFET, =, HALERRUYI SOV FE. HARMIC i%b‘]&é&&bf*xa—%bt%é‘l DNVTHH
EoBNLAHY ET,

KEADANIRFOUEIZDOINT

CMOS FSUPREADAANIEEICA VE—FURANEL . ANHFEA—TUICT S L THETFEDIREIZHY
F9, CNITKYABOREBY — FDp FrRIL. n FYRILESUDRANERKELLGY, FELERERMNR
nNEY, £ BEREICKY. BENDEEZT S EABHYET, &> T, RERADIHFIIFICHEFELTS =0
NTWEWRY ., BEYGER. %L<(¢’7“5r7> FISHERT DL SICLTLIZEL,
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ERLDIE — HE

10. A HIHFIZDONT

11.

12.

13.

KICIFE/ UL YYICTHY., ERFHICEFPEROIOOP+7AYL—are, PEREZEALTLET,
COPRBLEERFONEBLTPNEESHERIN, BEOFERFIERSIAET,
FIZIE, FTROLSIZ, BHE FS VDR EINHFEERINATNSISE.
O TIEL. GND > (HF A)DEE., F5 2R 4 (NPN)TIE GND > (i5F B) DB, P-NEZANFESL 1A —F
ELTEMELET,
OFfz. TP XA (NPN)TIEL. GND > (IfiF B)DES, BIRDFES A A — FLEET HHMOFFDO N EIC
KOTHEDNPN FSUORANEELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LK Y. BABRBEDO TS E5I
FRI L. BEME. VLVTEHBRORRELHEYBET., Lz >T. ABAHFIZGND (PER) KYBWEEE
MY 3455, BERFAIFETDIEIBFEVAZLEVESHRISTEELTLESN, Z7FUr—2avizsT
BRIGFERWMFETIHFIZA - 12HE. NMRIREERFEEBET I2TERELSHY ET. HIXIE sMirarT
DHICERNTFy—OSNIKET, ERHFA GND [T 33— ESNEBERETT, £, BRGFEHCHFR
FFLEDEFAA— KH LLIFBIHFEERIFBFBICNANADEA A —FEHFATHEEZHELET,

\ B \ [F5222% (NPN) |
HFA H wee s 7B
P=1 7 s34 D—I e P
+ E P i + D_f':l'% ¥ \1‘ ¥ i B Cii,
0. .= Kgugz BB W B Ceh
« free By ]
2. PR o T i FERTF
- BT %
sagz BERT = OND - OND= gy = ONP

Figure 93. €/ 2w % IC &4l

€S2vY - aAVTUHOEMESICOLNT
Mo ToHIC, 5290 - aVTUYEFERTSIGE. ERNMTRICESAMBENET. RUEBERE
ICEDBENELEERBDSZ. EHEREL TS,

BEREBEEICONT

IC ZRWEASHCT-ONEERERRZABLTEYVEY, ZReESGHBEEATIERVEEETIAN, AL —
BEEAHEETBAKENEGET L. RERERBABELEANNT—FRFMN OFF LET, TOERF VTR
ETAMETIHEEBEEBTERLET. 4. EEREMNBRIEAZAEREZBA-RETOBFELRYEIO
T, BERERNREEALL-EY FREGER., AR TTIEZS,

BERFREOBEICONT
HAIZTEREAICS C-EBERREDBRARNMICABE SN TSSO, B3 — FRICE IC BIREMRIELET
A, COREEBRIERMLGERC I SBEHLEICED GO T, ERMLTRERRKREE. BERTOSHERICHE
TH5LDTREHY FEA,
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AWM AER
B D 9 P 2 x 5 M U F|- CE2
]
e HAEE Nyr— UL Y
0: HZ MUF: VQFN20FV4040 | C:E#S o 85
3:33V aft Jr—I 5
5:50V E2: V—ILIKRZVRRATF—EVY
ZHRX

VQFN20FV4040 (TOP VIEW)

Part Number Marking

/
LOT Number
-
K
< >\
Pin 1 Mark
RiEM4 HAEE 1REN
BD9P205MUF-CE2 aZE 9P205
BD9P235MUF-CE2 33V 9P235
BD9P255MUF-CE2 50V 9P255
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NETEREEE - T+ —S VT

Package Name

VQFN20FV4040

OMAX

e T e B e B s B e |

1

=
+
<
<+
IPIN MARK
i o B s B s B e B s
§ N S S —
— mm™ —
— oo| @
. ) ™
e =f0. 08][s] T
g —
=)
2. 1+0. 1
L SN
Cco. 2
1 151
6
20 O &
D) - "
(=]
i D) - H
b D) - I
i
16 (o=
S D ~l 10
NAMNAO
15 | | 11
1. 0
0. 5 0. 2570 03

NOTE: Dimensions in (

) for reference only.

(UNIT : mm)

PKG:VQFN20FV4040
Drawing No. EX426—5001

<BDEME, DERE. afEHFE>
2E3 IVRATF—ELY
aEHE 2500pcs

BEAR E2

(V—LEEFIZHL, AFTT—T&3IEHLE
EEIC. HERO1BELN ELICHEM. )

Reel

Pocket Quadrants

E2 | TR E2 | TR E2 i TR E2 | TR
TL ! E1 AN E1 TL i E1 TL L E1
\ Direction of feed \
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—l": - -
— / :%\

O—LHSRFNEDIEER

1.

BOTESELEEENEREN, TOHRECRBENADESG. SEADEKRD LHIEE. XEZTOMODEXRLGIESE
DREICEHDLD &S GHBXIEE (EFRHESFNCD, MEFHES. RFARNHEES) (UT FERR] &1V 5)
ANDABBO CHERAEZRE SN AREFFMCO—LEXRBOFTTIEMCESVETLIOBBELHELEY . A—LDX
BICLOFNDRAEERAIC LG HERARICARGZERAL I LICK Y BEHRXIE=FICELCBEFICHL.
A—LRE—Y1Z0EEZAVEEA,

(Note 1) HEMARE G LIERESHNE
BA USA EU th[E
CLASSII CLASSIIb

%5
CLASSV CLASSIL CLASSII =

FERHURE—EDHEETRIECHENELLIEENHY FT . AH—. RBEOBENELBETHLTH, K
HEDTERBITEY ., A&, BiF MEADRIRXIFEESELLTNELSIC. BEHROBEICBEVTROHIRYT
LB TI—LE—TRAGERERNKREBSBVOELET,

ORERBRVREZEBE LR T TORATLELTORELEHERT 5,

QRERBRELHR T CTE—HETERBENELLVESICTVRATLELTOREEHERT 5,

AEGIE, FRIZHTRT DL S5 GERBRETCOERAZEBLERFEIEINTEYERA, LEAVWELT, TEED L
SHERRETOAREGOCHERICEL, O—LF—UZTOEFZEVERA, FERFTREOL I HEHIRIETIHE
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