ROHM Nano Pulse Control™ Datasheet

SEMICONDUCTOR

EH&MIMET 3.5V~ 40VAHDH1TA
1 ch 2.2 MHz [&/£ DC/DC a1 > /\—4

BDIP1x5EFV-C 1) —X

B HEERHE
BD9P1X5EFV-C < ') — X3/ —MOSFET NN & B AANEBEEHH: 35V ~ 40V
E— FE#ARHRMEE DC/DC 2 Vv /N—4 T, GRENRFL 4.0V LIE)
m HAEEEH
BE BD9P105EFV-C : 08V ~ 85V
B Nano Pulse Control®&# BD9P135EFV-C : 3.3V (Typ)
B AEC-Q100 3 (Note 1) BD9P155EFV-C : 5.0 V (Typ)
B &/ ON B§ffl 50 ns (Max) m HAER:
B /NJ—MOSFET R OCP_SEL=L 0.5 A (Max)
E#ZFEE DC/DC a2 /N—4 OCP_SEL=H 1.0 A (Max)
B VT MRE— MR 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
(12V AH50VHA) .
B BEEHE—F (LLM) nNylr—o W (Typ) x D (Typ) x H (Max)
B %% PWME—FK HTSSOP-B20 6.5 mm x 6.4 mmx 1.0 mm
B {HEEERE
B GEIRTEEGRARY b5 AL
B S ERRE A
B ERAEEBERREME (OCP)
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B EEREREE (TSD)
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B BRERAREEEE (SCP)
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Figure 1. T4 RF vy —U#eEEERAL7 7Y —2 3 VEIE (BDIP135EFV-C, BDIP155EFV-C)
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Figure 2. T4 AF¥—UHREFEERALEVWT T 4—2 3 VEEE (BDIP135EFV-C, BDO9P155EFV-C)
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Figure 3. T4 AF v —UHeEZERALIT F)4Hr— 3 oEEE (BDIP105EFV-C)
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Figure 4. T4 AF v —OHeeEERALLEWT T 5r—2 3 VEE (BDIP105EFV-C)
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Figure 5. i FEER (BDIP135EFV-C, BDOP155EFV-C)
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Figure 6. imFECER (BDIP105EFV-C)
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S F B A

HFES

=1111}
cu
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EN

A 2—TIIHFTT, ZDHF% Low (0.8 V UT) IZFBET/AA AMNEILEL.,
High (2.0V LLLE) ST BETNA ADEEHLET, COHFEA—TODFEFEIZL
BT LEELY,

COIHFEMDT/NA RNERT HHEICIE, HTHERICLDIBREHCIOE
RHRIEMEZBATH L EHELET,

VIN

NEEEDOERA NG FTY .
S DHF E PVIN #iFITHBE L T,

3,4

PVIN

AL YFoT X1 L—2HNBE~ADERRMBIFFTT,
BR—UESHEOLE, COIHFE PGND iGFEICAAES I vy -avTFoys
EHELTCESL,

N.C.

COWMFIIF Y TITHERENTVERA, A—TOREBTIHERALEZEL, DR
FEA—TULUNTERALBERF 3 —F2RESNBBE. E7TUS—2 3
UTCHELEOMEREL T,

6,7

PGND

AAYFUILFAL—FHABRDT 57V FIHFTY,

8,9

SwW

R4y F/—FiHFTT . WED High Side FET ®V—2X. Low Side FET ® KL
AVICERESNTVET, A V88T A MSYTRAVTUYEERLT
{EELY,

10

BST

CDIHFE SWIHFOMICT— bR Sy T2 T4 0.1 uF (Typ) FHEHEL T
{22V, COarTUYOEREMD High Side FET 04— FEEBIEEICHY FETS,

11

OCP_SEL

OCP BEZERIFF TY ., OCP BR{EIX High BFIZ 1.250 A (Typ). Low BFIZ 0.625 A
(Typ) ICBRESIFET, ChLDEFAVEF IV FEROFHETT . ZOWHFIE
VREG (High) m. GND (Low) IZHfELTL S,

12

MODE

FPWM (Z&#%| PWM) £— K - AUTO (PWM/LLM BEIHIY %) £— K - SYNC (4}
EEE) E— FORIRIHEF TI FPWM E— FEABFE High L TL &L AUTO
E—FEAEEZ Low £ LLIFA—FUIZLTL &S, SYNC E— FEEX Z DimF
1298y EAALTLEEL,

13

SSCG

ARY bS5 LB RED R IR F TT . High [CHRET B ERARY S LILEMNER
1272 Y. Low [SERET D ERARY b5 LA EMIZHEY ET, ZOIHFIE VREG
(High) A, GND (Low) [C##ELTLEELY,

14

RESET

=T LA oKDYy FHAWFTT, VREG #iFH L < [ RESET #H+F
DIEFBRAERETLENOERIZCIILT v THEREZHEALTEALEY, #HEE
ELT5kQ~100kQ DIFEMZEFEHRLTLESLY,

15

GND

T2V FigFTY,

16

VOUT_DIS

VOUT DT A RAFv¥—CHiFTT, TARAFY—UWARELRBEEEIZOHFZE
VOUT IZEH LTS, FRALAENEAFX GND IZEHELTLESL,

17
(BD9P105EFV-C)

17
(BDOP135EFV-C,
BD9P155EFV-C)

VOUT_SNS

GmMAMP2 MY 5V TEEDHRTE LMHEMEICERALTOWET . CORFEHEAER
ICEEHELTLEEL,

GmAmMp1 D REZA HIFEFTT, ZDIHEFIL OVP., SCP, RESET #a:m & H IZ &
LTWEYT, £ GmAmp2 DY S5V TEEDRTE EMBHEICERLTVET,
CDmFEHEAEFEICEHELTLLEELY,

18
(BD9P105EFV-C)

FB

GmAmMp1 D REEA NIHFTY . = DIiFId OVP, SCP, RESET HEEDIRH Z A
LTVWFEY, KEBEICEHLETHABEDONEERZ COIHFICEEL TS
LY

18
(BD9P135EFV-C,
BD9P155EFV-C)

N.C.

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

19

VCC_EX

RNEEIBDOERAADIHF T, ZDIHFIZ 3.2V (Viexn, Max) H 5 5.65V (Vexovpl,
Min) 2AH793%& VREG EEIE VCC_ EX o ftfishEzd ., ZDimF%E VOUT
ICHERT AL THELNRELEFT . FALLEMESIEGND ITEH LT EEL,

20

VREG

REERIBA® 3.3V (Typ) HAERIHFTI . 1.0uF (Typ) DEZIvH -arT
UHEEHRELTLEEL, COFIL OCP_SEL #¥. MODE #¥. SSCG i##F &
U RESETSFD FILT v TERUSNDAEEFICHERZ LWL TLESL,

EXP-PAD

EEMEA/NY FTY, EXP-PAD [E. IC D P EiRICEHFIhTLET, EHOE
FZEERLTAHED PCB 590 FTL—UIZEHRT 22 L TEA-REMEHE S
BHIENTEET,
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VOUT_SNS uvloout——— HOCP Comp = |
SCPO Ut————— VREG, _, :
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Figure 7. 70w X (BD9P105EFV-C)
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0 3 VREF 3 N e L UVLO | ot
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EN
SSCG 0 O"SC" > clk
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-~ VOUT_DIS
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OCP_SEL uLdet vout_dis o | :>
VREF I t‘l |
— scpout porout: :=|: L |
VOUT_SNS | ——n SCP wloou—————— HOCP Comp |
| I_ scpout | wes, ] |
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[ Clamperl ? |
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|
. e
|
Control 7 |
: T vour_sns | Logic prver I() sw
= |
| — |
) ! i |
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|
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| VREF _-[ —, |
| I
| Current :
| Sense |
: Reset /‘ X |
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Figure 8. 70w 4~ K (BDIP135EFV-C, BDOP155EFV-C)
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&0y BERH

Pre Reg
NEEREKRTY, TSD & VREF [CEREZHBLET,

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) METISHE25°C (Typ) DERTY I RAZH>TERELET,

VREF
MNMBEEBEEZERLTUVET,

POR
REHRED Yy FRIKBTT, ANBEHA 38V (Typ) LUEIZH D E. AEHRED Y 2y MREZ@EKRLY I F X2 —
FEFE-TEBLET,

UVLO REG
EEEEBERILRBETT, REEFEA2.85V (Typ) UTICHBZETNARES Y Y EIULET, 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>TPWMHIHEBRFRE— FHRIEZBHLF 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, 3&H PWM RS v FoJI2&oT
VOUT 2 ETFEEFET., 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 ERERIEEDEK LT=1ES 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 IZfih 2 EREHHE L. 22A (Min) LUEDERZFIBLET ., SW iHFihika EOEBHFIZEMEL.
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) TINLEHIVLET,

Discharge
EN #iF A Low D KR U VOUT EZENRTOME. HABEEET A AF¥—PLET, VOUT_DISt#HF# 75 Q (Typ) TT
WEIULET,
.rohm.co.j
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X RKRER

1EH =1 EE BAfL
ANERE ViN, VPvIN -0.3 ~ +42 \Y
EN inFEE VEN -0.3 ~ +42 \Y
BST i FEE VBsT -0.3 ~ +49 \Y
BST-SW HEE AVesT Vsw-0.3 ~ Vsw+7 \Y
FB, RESET, MODE, Ve, VReseT
SSCG,%CP_S(I)EL BPEE Vigpe Veses 03 ~ 7 v
VOUT DIS iF&EE Vvout_pis -0.3 ~ +10 \Y,
VOUT_SNS inFEE VvouT_sNs -0.3 ~ +10 \Y,
VCC_EX inFEE Vvce Ex -0.3 ~ +7 \Y,
VREG iHF&E VREG -0.3 ~ +7 V
REBESHE Tstg -55 ~ +150 °C
ReEAEEE Tjmax 150 C
Human Body Model (HBM)Note 1) VESD_HBM +2 kV

EE L MEERUHIERESEEL EORNBEREREBZIBGER., SEELIRRCEITEENHYET, F, Ya—FE—FILLFA—TY
E-FGE, BWRREERETEE LA, BABRKEREBADLSBHRE—FPBESALEE. a1 —XAGEPBEHLTRERREEL TV
ElF35&5 TRESELLET,

AR 2 BeEANMBEZBASLSACHAZSINET L, FYTRELRICLY. ICKROMEEZBLIED I LIIDUNYET., REEEHEES
BABHEREFERY A XEXRECT S, RRAMEEHEERECT S, RBREERATILLE, BEEEAHEEEBATO L S BERICCREC

(Note 5 BT, WRREETTEY Sk,
m*&*ﬁmote 2)
= we RUEA(TYP) B
1BERNCY | 4 BEIROC
HTSSOP-B20
Sy s —RERERBER Bun 143.0 26.8 °CIW
Sxvh L —Ryr— U EEPDRBMEE/ S X — eI | gy 8 4 °CIW

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

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

(Note 5) JESD51-5,7 |44 L 1= K45 % 5 .

BIEEMR AR HiR-T&
18 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1B8 (kM) #HE
tRERE—2 HEE
EESURNRNE—Y 70 um
+ BB L AR H
— R H— )L E 7 (Note §)
BIEEMR AR 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— EE BN a— tREE BN a— tRAEE
%%5 :/ F/\Dg_y -, A
S EEE L R 70 um | 742 mm0O (EEAH) 35um | 742mm0O (EEFAF) | 70 ym

(Note 6) EBET ., 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 (BDIP105EFV-C)Nete 1) Vour 0.8 - 8.5 \%
HAEE (BDIP135EFV-C) Vour - 3.3 - \Y
HAEE (BDIP155EFV-C) Vour - 5.0 - \Y
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 - - 1 A
AAAVTUoHBE(ENEI Cin 2.3 - - uF
VREG ¥ T oY BREENe Crec 0.6 1.0 2.0 uF
BST ¥ T U HREENeEI CesT 0.05 0.1 0.2 uF

(Note 1) HHNBERKEIF 0.8V LAEELYFETH, SWH/I ON BRI THIEBRESNET,
FHIZ. 85V ETHOHABEARETEET M. SW R/ OFF BRI THIREShET,
BB EEECELTET IV r—a vBEAZ (P30) #3BIEEL,

(Note 2) HNEFR 0.5AKDETY, HEARERKIToTEY FtA.

(Note3) £35Sy -avTUYEHELFS, RERFESDE, BERME. DC NI T7RAHE, BRELEZEOTHRELTLLEIWL, NLIaVvTFodbtss
VY AT ERFITERYT 55 AICIE. P33 ESRIEELN,

BRRREFICIEEDNGLRY Ta=-40°'C~+125°C, Vn=12V)

H B k=1 =N | RBE | RX | B & #
2h%
Yy b URER Ispwn - 2.1 10.0 HA }I'/:N:-SOV;C - +105°C
| a1 | oo | | pemcouvmtey
I ovme |15 30 A G (Sl EEP)
RRILETR (VIN) Vmopbe =5V, Vvcc Ex=5V
lo_vina - 33 | 66 | PA |\ = Vesi x 1.04 (No SLEEP)
lo_vina - | 1200 | 2400 | pA ¥f§ ZE;F; \; 1V.(V)ZC(rExlxo=s(|)_i\z/EP)
Vmope =0 V
%L BT (VCC_EX) la_vee_Exi 16 60 MA x;i;EV:Bé i(/ 1.04 (SLEEP)
lovecee | - | 1500 | 3000 | WA 1y 'on 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 | VmoDE =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 — HiFT (BICKREOLWERY Ta=-40"C~+125°C, Vwn=12V)
15H EiE=) =/ 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
Ay F U TRRE 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_cycLE - 466 - ps | Vssca=5V
VREF/GmAmp
TJ4— KNy OERE Vs Voltage,
(BD9P105EFV-C) Vet 0.788 | 0802 | 0816 | V |pywm Mode
BEMRHERT Vrs Rising,
(BD9P105EFV-C) Vre2 0794 | 0812 | 0830 | V | bt oad Mode
BAmRREL Vs Falling,
(BD9P105EFV-C) Vres 0.r92 | 0810 | 0828 | V | ight| oad Mode
HAOEE Vour_sns Voltage,
(BD9P135EFV-C) Vout_sNst 3.250 3.308 3.366 \% PWM Mode
BAmMRHERE Vourt_sns Rising,
(BD9P135EFV-C) Voursus2 | 3275 | 3349 | 3424 | V|| 0hi) 0ad Mode
BAGEKREE Vour_sns Falling,
(BD9P135EFV-C) Voursnss | 3266 | 3341 | 3416 | V|| 00f a4 Mode
HAOEE Vour_sns Voltage,
(BD9P155EFV-C) Vout_sNst 4.925 5.013 5.100 \% PWM Mode
BAmRHERE Vourt_sns Rising,
(BD9P155EFV-C) Voursns2 | 4963 | 5076 | 5188 | V| |;0hi a4 Mode
BAGEKREE Vour_sns Falling,
(BD9P155EFV-C) Voursnss | 4.949 | 5063 | 5176 | V| ioni| oad Mode
FB AAEHR (BDIP105EFV-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 | Vre1 X 0.1 ~ Vre1 x 0.9
Driver
High Side FET ON &1 Ronn - 210 440 mQ | Vest-Vsw =3.3V
Low Side FET ON &4 RonwL - 140 290 mQ | Vvcc 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
| 1.000 1.250 1.500 A |V =5V
iﬂ%;ﬁ{%éﬁx L w :/ 3 L F OCP10 OCP_SEL
locpos 0.500 0.625 0.750 A | Vocp seL =0V
www.rohm.co.jp
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BESMEE — HiF FISHEEOGWLRY Ta=-40°C~+125°C, Vn=12V)

(BD9P105EFV-C)

H H His=s =/ BE =X =“E{v2 &
Reset
Reset R L' < 3 )L FEJE Low
(BD9P105EFV-C) 0.718 0.744 0.770 V | Vrs Sweep Down
Reset R Lw < 3 )L FEE Low
VRTL 3.000 3.065 3.130 \%
R(EsDe?F; 3|/55|;V-3C))l/ FEE Low Vour_sns Sweep Down
(BD9P156EEV-C) 4550 | 4650 | 4750 | V
Reset X L'y & 3 )L REE High
(BD9P105EFV-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
(BD9P135EEV_C) = . Vout sns Sweep Up
Reset A L'v ¥ 3 )L F&EIE High 466 478 4.90 Vv
(BD9P155EFV-C) : : :
Reset ) —4 &k IRSTLK - 0 1 WA xEEiETOZS\-/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
(BD9P105EFV-C) VovpH 0.825 0.860 0.895 V | Vrs Sweep Up
FBOVP XL w3/l FEE Low
(BD9P105EFV-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
A Lwi 3l FEE High
(BD9P135EFV-C)

VOUT_SNS OVP
A Lwi 3l FEE High
(BD9P155EFV-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
(BD9P105EFV-C)

VOUT_SNS OVP
ALyl all FEE Low
(BD9P135EFV-C)

VOUT_SNS OVP
ALyl all FEE Low

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

(BD9P155EFV-C)
SCP X L < 3 )L REJE High
(BD9P105EFV-C) 0.68 0.72 0.76 V | Vrs Sweep Up
S(%PD;DI;S‘géT:\H/-g R High ViscpH 2.81 2.97 314 | vV
SCP XL v ¥ 3 )L FEIE High 4.5 450 175 v Vour_sns Sweep Up
(BD9P155EFV-C) ' ' '
SCP XL wi3JLFEE Low
(BD9P105EFV-C) 0.60 0.64 0.68 V | Vrs Sweep Down
SCP XL w3l REE Low VscpL 248 264 281 Vv
(BD9P135E~FV_C) = Vout_sns Sweep Down
SCPRL vy 3l FEE Low 375 4.00 495 Vv
(BD9P155EFV-C) ' ' '
SCP YR CDELLTTIL SCP #
VINAVOUT SNS Vscp_pacT 1.20 1.33 1.45 VIV BT 2H ShES
www.rohm.co.jp
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FET—2(35FT—45)
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Figure 9. v v kA UBER vs ANBE

3.360

3.345

w w
w w
= w
ol o

3.300

w
)
©
a

Output Voltage : Vout snsi[V]
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Figure 11. HAEE vs BE
(BDOP135EFV-C)
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Figure 10. 74— K/A\v U EE vs BE
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Figure 12. HOERE vs RE
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BT —R2BET—F) — HE
4.0
>
’xl
2
839
>3
o
£
2
x \\
T 38
O \
x
c \\
(@)
)
237
a
=z
>
3.6
-50 -25 0 25 50 75 100 125

Temperature : Ta[ C]

Figure 13. VIN POR R EE vs ;
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Figure 15. EN ANEBE vs BE

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

EN Input Current : Ien[uA]

w
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w
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o
a
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w
o
o

-

2.95

2.90

2.85

!

Falling

2.80

2.75

2.70
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Figure 14. VREG UVLO B[ vs B
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Figure 16. EN R AEt vs EN BIF
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BT —2(BET—F) — #@E

put Voltage :
Vmope: Vsew, Vsscal V]
N
o

MODE, OCP_SEL, SSCGIn

=
[ed

=
o

=
~

=
[N}

=
o

0.8

High

Low

-50 -25

0 25 50

Temperature : Ta[ C]

75 100 125

Figure 17. MODE, OCP_SEL, SSCG ANEE vs BE
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Switching Frequency : fsy[MHZ]
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-50
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Temperature : Ta[C]
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Figure 19. XA v F U RAKEH vs BE
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VmobeVocp sew VsscalV]
Figure 18. MODE, OCP_SEL, SSCG i AE
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Figure 20. BERREAL v 3L K vs BE
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BT —2(BET—F) — #@E

440
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?C. 350
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c
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i ]
%} 4// T
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Figure 21. High Side FET ON i&#1 vs B
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Figure 23. Reset AL v~ 3 )L FERE vs BE
(BDOP105EFV-C)

290

230
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Low Side FET ON Resistance : R gy [mMQ]

50

Vvee ex= 3.3V
\ ,//
P i)
] |
Vveec eEx=5.0V
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Figure 22. Low Side FET ON #&#i vs ;BE
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Reset Threshold Voltage : Vgy[V]

3.040

3.000

Low

-50

-25

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

Figure 24. Reset AL v 3 )L FEE vs BE

(BD9P135EFV-C)
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BT —2(BET—F) — #@E

4.900 0.880
—4.850 .
2 High %0870 High
e =
> / > J
~4.800 — S o
% 30.860
24.750 S
©
ke 5 0.850
(@] =
§4.7oo 2
_ N
$4.650 > R
o o
= K & 0.830 -
4.600 : Low
Low
4,550 0.820
-50 -25 0 25 50 75 100 125 -50 -25 0 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
(BD9P155EFV-C) (BD9P105EFV-C)
— 5.50
510.00 S
s g
2 3 5.24
2 9.75 High = \ BD9P155EFV-C
g J o 497 High
8 — 8 Low
S 9.50 S
> > 471
© i=]
2 2
@ 925 G 444
c =
= =
S 900 | == S 418
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pys ,
% K (% 391 !I:hgh
1 875 Low. | ow
- > 3.65 »
e} o
> >
8.50 3.38
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Temperature : Ta[ C] Temperature : Ta[C]
Figure 27. VOUT SNSOVP AL v 3L REIE vs iBE Figure 28. VOUT_SNSOVP XL v 3 /)L REE vs iBE
(BDOP105EFV-C) (BD9P135EFV-C/BD9P155EFV-C)
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BD9P1x5EFV-C Series Datasheet

HHRESRBA

1. Nano Pulse Control®
Nano Pulse Control®& (&, O—LBMBAKICK YRKEHETH 1= 50ns Rilni (ZESFHEF) OHLY SWON /YLRIZ
BEWTH, RELEHEHZTEEICT 2MTT . HILLSWON /NILRIZEYEVWAAEENSEWEAEFICEEES
TMTHENTEET, 22MHZz TEFREEVN24 VS HAEE Vour 3.3V ZEEHNT 5 EMNAREICKRYE
ERS

v

" Vsw 1
- ] /(5 V/div) Vin=24V |

sy

E 1oy

fsw=2.2 MHz

A

500 ns Ti rrggns( 1 OompnsS/d Ix\n/n)s

] “io0ns s 100ns 200ns 300ns 400ns

Figure 29. XA v F TR (Vin =24V, Vour =3.3V, lout =0.5A, fsw = 2.2 MHz)

2. BRARTE— FHEEEH PWM E— RHIfE
BDIP1x5EFV-C [XE 7 E— K Pulse Width Modulation (PWM) #I#I= & U SiEGZ % ER L1~ MOSFET HiE D B
BHEDC/DC A VN—42 T3, EEFRECEIEERRED PWMHIHTRA v FUIHEL, ARAELC LD EME
HEDT=& Light Load Mode (LLM) #I#I<#ITLET,

Light Load Mode

| //\
/ g T
/

S / PWM Mode
< B /
% — /
S /
TR /

— /

/

b ——7T| I L I [ I [

Output Current lout [A]
Figure 30. 12 (Light Load Mode, PWM Mode)
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2. BARE— FHEIEERE PWM E— FHIEH — &K=
OCP_SEL H' High Mi5&. BRIERMN 200mA (Typ) KYNSKHEIEHANEEALRL., HAEEH Ve 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,
BEHRE— FHIELATEDISEIL MODE ¥ % High IZ3RET 5H. MODE inFICV A 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
HFDHREICHNEIEHE— FNEDHYEF, T ZTOCP_SEL A Low DIBEE. PWM #HlfH & LLM #lE0TI Y BHYE
FRIZ 100 mA (Typ) EHYET,
LLM FlIEEREHICEY AM B TRIFH EMI HHEABLNBEWVEELSHY T, ShEEITHICIEEE PWM £
—REIHERACESL,

Ven
Veg2 = Vegr X 101.3 % (Typ) ________ |— —
Vegs = Vegr X 101.0 % (Typ) ———————— +SH—— ==
_ [ [ [
Vel | Lo |
| [ |
| [ |
| [ |
| [ |
| - |
| [

|
|
|
Vour |
|
|
|

Figure 31. BE&RE— FhA2 4/ IS5 F¥—+ (OCP_SEL=H)

VEego = VEpy X 101.3 % (Typ) = o
Vl:Bg = VFBl x 101.0 % (Typ)— + S — Ty

VRESET

Figure 32. RESET O High i DEERE—Fh2 4 I V5 Fv— b+ (OCP_SEL=H)
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HEESEl — M=

3.

A %—JILHIE

ENBHFIZEST, TNARDI vy MY FO—ILTEET, ENEEH Venn (2.0V) LLEIZET S & RE
EIEHMNEME LE T, VOUT DIS iHF & HAEBEICES L EN iHFA Low DIFA. VOUT _DIS iFFITIEHIE Rois (75Q,
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
TrREA—+EFE->TEEILET, VOUT_DIS DEEICK 5. EN IHFA High 27 > TH 5 VOUT EEIE TOREE
BEfE tory (400 ps, Typ) MEEINTULNET,

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
BEHELTCREEL,

Vour

|
| |
| | |
| |
| | |
| |
| ! | |
| | |
1 il H r
|
! | |
400pd 3.0ms | ! | | |
(yp)  (Typ) | ! | | |
ﬁé{ | |
| | tssx1.25 71 | i I } |
ON ! — }
Discharge OFF I I !
tDLV
| 400 ps | 30 ms
(Typ) (Typ)

Figure 33. 41 *—JJLON/OFF 24 S U5 F ¥ —k

4. Yty MgEe
BD9P105EFV-C Tld, Ut v FMEREIX FBInFEREZHEALET . HNEENEEBEEREITX L Vrrn (95.3 %, Typ)
LLEICHE B & trstnacT (3.6 ms, Typ) #I1Z RESET FICHENDA—F > FL 4 > MOSFET ¥ OFF L. RESET i#F
HABRTILT v THERICEKY High 1Y ET, £ FB EEM Ve (92.8 %, Typ) LUTIZ#H S & RESET SiFD A —
7> FL4 > MOSFET [ ON L. RESET #fiFI& Rrst (190 Q, Typ) DA YE—F U RATINE I ENFET, / A
ABEDT=86H, FBEENBEEE VRiLZ TR TH LD T 4 JLZ B trstneier (5 ps, Typ) AREINTUVVET,
Dty FMERETENBEEZBRE L-BEICILEELET, BAEED Voven (107.3 %, Typ) LLEIZ# S & RESET
WFDA—T FLA4 > MOSFET [EON L&Y, F/= FB EEA Vove (104.7 %, Typ) LLFIZ# 5 & RESET iiHFD
A—TUFLA > MOSFET [ OFF LEY, LYty FOREEEE 7 1 L2 BHTAEEREBLENTT,
BD9P135EFV-C R U BDOP155EFV-C Tl&., Z O#EEEILX VOUT SNSImFH#EHRLET,
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=V;31X1O7.3%(Ty%————/g—:_\\—
VovpL = Ve X 104.7 % (Typ)y— i 1t i
I P!
Ves1— = = I o :
Vi = Vs X 95.3 96 (Typ)— — A% — — — — — N\ f - N\ H P
Van = Ves X 928 % (Typrl 1 ——————— % f——— — ! 1 P!
: M I : I I :
AT S & 1 N
| | tt t |
VReseT : 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 Fv—F (BDIP105EFV-C)
vV —V RRST(Max)
RESET_LOW(Max) = VpuLL-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 : VeuLLue ICERT 2 TILT v THERE [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 %MD 75 %D T1—T (HED 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 FUIBENESIZA Y EFF (Non-Synchronous mode) , Al
HE—FRIERARY b T LIRBEEENEDEGY FET,

Vin
Ven
| | | | |
| | | T T T
Lo Ve o= | | |
Vour Lo | | I I
| | | | | |
| | | | |
| | | | | |
| | | | |
| | | | | |
Vw I I | I I I
! : | | | |
| [ [
sy — I I I
| oyl | trsTnACT | | | | | | |
1400 s | 3.6ms | : : | | : :
Veeser K il TR Lo
| | | | | | |
| | | | | |

[
[
! uE :I‘I
Vivooe | : AREHE
| | | [ | [ |
|

| 0.9 ps (Typ), |
N

Non-Synchronous Synchronous Non-Synchronous Synchronous

Figure 35. #}E3REIEA#EEE
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WS — #E

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
TRBEBITEERFEBED8 D 1ICHYES), COEEDHABERIIRAIZTRHBZZENTEET,

Vour = MaxDuty X (Viy — Ronn 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. 4> [E##E
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WS — #E

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) DIRMBETZARKICEILLET . ZDEZD=AFDEALAIL tssce cveLe (466 us, Typ) EH Y ET, =72 L RESET
HAM Low DR, ZOHEEIEITR Y SNFET, SSCGCiiF# GND IZHEKT 5 &, COMBEFEDIZHY ET,

Vin
Ven
[
| VrH =<
| |
| I
V, tssce_cvele
out : | : | 466us |
1 ()
. I | : ) |
sw I Afssce = +4.5 % (T L I
2‘2MHZ__:__ : A:SCG—-450/O((Typ))$:___
faw (Typ) I | ssce = 4.0 Y0 (TYP T T
t | |
P! | |
¢ )I [ N|
| I t
|59 s . 36ms
VReseT l(Typ) (Typ)
l
[ |
1
[
Vssce :
K 7
' SSCG OFF ' SSCG ON
Figure 37. AR b5 LILEMHEE
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HHRESRBA

B

8. VCC_EX ##E

O IC FMFERED -8 VOUT i 5 VREG NEBRZEZHIET AHEEEZF > TULET . Vvec ex D Vrexn (3.05 V, Typ)
LEIZ# B &, Vres & VCC_EX FMLHMIMBEINFES, COHEEICKY VCC_EX #iF# VOUT ICHE#ET 5 & TH
HEXZRHBEIFKE FSANTAVIDERE L TERATEET, NEEIRRED =6 VCC_EX BED Vexoven (6.0
V,Typ) 28 %25 & PWMEMEICK Y B ADEBEEETIFET, LIzA > T.VCC_EX #EE(XH AEEH Vrexn (3.2 V, Max)
M5 VexoveL (5.65V,Min) OFBETHOMMERATEFET, VCC_EXHAELZHEA L AL E F(X VCC_EX iiF% GND IZ#

HmLTLESL,

VCC_EX #REFERF/NA 7 ABRIIRATROONFET,

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

VCC_EX [|JA]

Ipias : 2 VIN Bt [VA]
Ipyive  :VINBLEER (VCC_EX DRAERERC) [WA] (P10 B8)
lo vec Ex1 - VCC_EXBRILER [WA] (P. 10 B8)
n BEIN—FOE -
Vvccex  : VCC_EXEE [V]
Vin t ANEBE V]
VIN 0 VREGO  VCC_EX O
VREG
(LDO)
4 @ +
ONJ/OFF
ONJ/OFF

Vrexn = 3.05 V (Typ)
/' Vtex, =2.90 V (Typ)

<

Figure 38. VCC EX 7O v

VIN

VTEXH

Vout Setting Level _

3.05V (Typ)~ Vrex. |
Vout = Vvee Ex | 2.90V (Typ) —
(Short) | |
|
| |
| |
| |
|
Vsw : |
| |
|
|

Vout Setting Level

VREG

33V (Typ)

VRkec

VCC_EX State

ol .|

N\ A4

VCC_EX OFF

VCC_EX ON ' VCC_EX OFF

Figure 39. VCC_EX 2 A4 S V9 Fv—k
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1. BEFEE (OCP) Hk
BERRE (OCP) HEElZ, T L F 0 ABRERET 52 L TERLTLET . BEFRE L ALIE OCP_SEL ##
FCHEIRTEZET, OCP_SEL A High DIFEIEHRE L ANILH loceio (1.250A, Typ) 127 Y . OCP_SEL A% Low DIFE
[EHRH L ALAS loceos (0.625A,Typ) A Y ET, FHA LAY ABRNTOREBEEBRIDERS v F LI DT 21—
FAOHREN, HABEATAYET, COMERZERNLTHLAVERIC L ZMEHLEISERELOTY ., BE
EBAEGEET 57 T r—2 3 Y COBRABERCRIT RS (Bl COF v TOBRENEASBADE
HEBHTAHE),

Figure 40. BER{RE

2. ERR{R¥E (SCP) e

BD9P105EFV-C Tl E# R (SCP) EI&IL FB i FEE & NEELEEE VREF 2B L F T, FB i FEED VscrL
(0.64V, Typ) LATDIREET 0.9 ms (Typ) RIFSh 5 & SCP#EEIC kY 30ms (Typ) MEMEZFELL. TOREL

BHLET, FBIHFEEH Vscr (0.64 V, Typ) UTIZTHA o=, 0.9 ms (Typ) BARIZ Vscen (0.72V, Typ) LLE(Z

LhBE SCP (IR, EEBETRTOEAEETEFTREY £9 ., BDIP135EFV-C R U BDIP155EFV-C TI.

VOUT_SNS i FEEZ#E=-4—L. REEZMNTET., SCPHREERE VscrL (FBEHNEEZD 80 % (Typ). SCP &k

BE Vscrr [ZBEEATBED 90 % (Typ) T,

EBRmN S 7 ms (Typ) DfE. SCP HEEIET RV SNFET, £z VINIHFEENTHAY VOUT_SNS inFEESL T

MNofzi5E. SCP #RBEH LAWK S SCP #iEEZ~<v XU LET, VIN IFEEH VOUT_SNS inFEELDLT

Vscr_pacT(133 %, Typ) & FEI % & SCPHEEIEY RV SN FE T VINIGFEEHN VOUT_SNSIHFERE & DL T Vscr_pact
(133%, Typ) #¥8Z2 5 & 7ms (Typ) %I- SCP #EEXBMICHVET, LIzA>T. VINEEE VOUT EEAMLY

WENMNSEERLEBEIZE, EEA L 7.9ms (Typ) BICRA Y FUIBEEEIELET, 1L, RERKIERE

BT27T)5—2a o TOFERITEMICEFTTLLESWD (Bl COFYTOERENEREBAIAFNETERT S

mE),

QOutput

Load l
Condition

Normal Over Load Normal ‘

VIN

Vour X 133 %

A
33 %
Vour  —=—41\ Vourx1339%/
O\ ,ﬁ% \ /
100 9% 1100 %
+ >
N — Vscpr:0.72 V (Typ)
VscpL:0.64 V (Typ)
0.9ms 0.9 ms 0.9 ms
(Typ) (Typ) (Typ)
v [ HUUUUBOTEIBUI.__ 11—
OCP AN AP ocp INTNTNINTNTNUNTNIN
Inductor Threshold Threshold | 7 ¥ ¥ VNN
Current A
(Internal)
SCP Mask
Delay Signal 7 T 7 T
— ms (Typ) ms (Typ) 7ms (Typ)
(Internal) 7.9 ms (Typ)
HICCUP
Delay Signal 30 ms (Typ) 30 ms (Typ) -
SCP Reset SCP Reset

Figure 41. 5a#&{R#& (SCP) #4 =>4 F+— b (BDI9P105EFV-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) E#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 IZE#i 9 BDIGA LR TKRELH Y FET, LzA>T VCC_EX ifiF#% GND IZ#EHRT 51568 & Y
VIN AEWEHETUVLO R LET,

Vpor R

3.8V (Typ) —
3.3V (Typ)—

Vuvio_r

2.95V (Typ)=

VUVLO F

285V (Typ)~ —

|
! |
Vin | !
VRrec : :
—_— ! |
POR : L
|
UVLO : -
|
Vour : L
Figure 42. POR/UVLO # 4 S VY Fv— b
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fREEHERE — WZ

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,

VIN

TSD Detect |

| TSD Release™~\ _
I 150°C (Typ) !

Tj

VRrec

I R
|
|
Y/
Vour | | R I

| | |

! ! ,

| | | |

oLy 1 trsTnACT [
400 ps 3.6 ms
VReseT (Typ) (Typ)

Figure 43. TSD 24 S V9 Fv— b+
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Rigdee — ®|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 S EBRZESIZAAET, OVP BEIZEIEALERIE Ince (0.625A, Typ) (OCP_SEL =
L) THIREAhTWET, £~ OVP BHFPIE RESETIHFMNAGND IZTILEF D ENhET, /A RIZKDBHEERC
T=8 OVP &M 5 trsTnrt (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 %l EE 9, OCP_SEL A High M1EA . Ince (X 1.250A (Typ) IZHYETS,

FB i FMA—T 5 & IC L VOUT 2EEL L $IHITEEEA., VOUT BEH Vsnsoven X 5H VCC_EX BIE
H Vexoven 2 5 ENESRIRIRED -6 FB i FBEEDBRHEH & BEHIZ PWM EEIZKL Y VOUT OEFRZ5IEHhE
T3,

Vourt

Vsw

|

|

|

| trsTNACT
I

VRESET H

trRsTNFILT

Figure 44. FBOVP 24 S V5 Fv— k

VReseT

< trsTNACT

trRsTNFILT

Figure 45. VCC_EX/VOUT_SNSOVP # A 2 4 Fx— bk
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5. BEERE (OVP) Hae — K

TRIOKSIZVOUT BNy T US4 UIZERK LI5S, DC/DC a2/ \—4 (BDIPIXSEFV-C) (& VOUT hh 5 & %5
EiA#H Low Side FET ICERERLRAHET ., L LAY T Y S A VICH RIS (44— K (Reverse Polarity Protection
Diode) %3 LT-HE. HRELTVINERFFESNIENKAEREETEZEZ SAHENHY FT,

Reverse Polarity

Battery Line Protection Diode

Battery Line

[ MD_T_ VIN

O

L1 Vout
SwW
I DC/DC Converter

1

Figure 46. VOUT £/8y T 1S4 L DEHRK

www.rohm.co.jp

© 2019 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15+ 001 29/57

TSZ02201-0J1J0OAL01480-1-1
2023.04.27 Rev.003


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

BD9P1x5EFV-C Series

Datasheet

FIVr—avBmBERE

SOt Y aVICTTFTHERRUNDOHEEZ CFIADEE. ¥HFTHERVADLELESL,

TIVr—2avERGIZTRISRLET,

Table 1. {£#%1

Vour

COUT

EH =) 4%
ANERE Vin 35V ~ 40V
HAhEE Vout 50V
HBAY Yy TIVERE AVp.p 20 mVpp
HABRER lout Typ 0.5 A/Max 1.0 A
A4y F TR fsw 2.2 MHz
BERE Ta -40°C ~ +125°C
Vin . . VIN BST
L
PVIN SW Y Y Y 4
VCC_EX Rest
+ EN VOUT_DIS
Cr«] C 1 FB
i PGND VOUT_SNS
RRrst
VREG RESET |
R
CREGJ: OCP_SEL MODE [¢—— Vvope FB2
T GND sSCG [¢«—— Vssca

Figure 47. & EK
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FIVr—LaVvibgBRERE — &iE

1. HAL OEE

RAYFUTLELL—EDAUE Y 21E. BRICEGHLEERERHBL. HABEZFBET ST E 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
CHTAREMEA DY FET, FAUEF VB REARETEDELE, AV EF VR Yy TILERADEENNES LGB0
BEL—TETAEREEEZHERTCELVARENDY FT ., LREHEZEEL. FRT M40 4% VX {EIL 6.8 uH
(Typ) ZHBEWVELET,

AR )y TLERAMFRKIZEYKRFEY ET,

Al = Vin=Vour)XVour A]

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

HAYw FILEE AVeeld, RKICKYKFY FT,

AlL

_p = X —_—

AVp_p = Al X ESR +8><C0UT>< - \Y% (a)
ESR CHAa YT U EMESER [Q]
Cour CHATI VT UYRE [F
fow R v F U TRIRH [H

AT ADERITFT. D—IWE24T BAMBRE A7) EHELET. 1 0¥ I 22OV TRIRTOERKET.
AT7HPHEREMLEVLENHY FT, EREROREREEA—N—ICKYVELGLIOTHEENVETY, 7TV r—>
IVORABBEEREICETAEREREA VU2 A—H—ITHERLEEL,
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FIVr—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
ElFZ. RRHEABED 2BFULNEFENFET ., ERBEENTVLDERET HZ LT, 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

AVTUYBEICERLT, DC/AA 7 RAEE, ACEXHME. BERE. FRENDIRTEEELEREETUTOR
& Cour worsT # I TRER L T E &L,

Table2. HAtS53Ivy -avToyEE RIEHE

Vour = 5.0V Voutr < 5.0V
81.8
Coyr = 16 [uF] Cour = @[HF]

REEALEDEZTES ERROARMENLHY FT. BRIV T U OEEREFFNATUY R7ILIEHIVT
VHEZFERYTS5E. LRBREEEEII VIOV TUYTHERLIETOEMUER L T L3, ERICIEPCB
DLATIMPRKOSIZEL, FATLHHMRDOEHR. ERAEM (RERLE) ICLYBMHREELELET. BTETTY
T=LavITTREN., WEMOHEREL TS,

T, HAIER SN ST RATOI VT Y DEEHE Cour(Max)[ IR &M= #EAICL T &L,

tssmin)X1.25%(Iocp(Min)=loUT_START(Max)) [F]

Cour(Max) <

Vour
locp(min) BEREEBHESR Min) (Al
tSS(MiTl) : V7 bR — REERE (Min) [s]

IOUT_START(Max) CEBFICRNSABFICLSHNERORKIE [A]

ERENNDE, BEFNL79ms RICEBFRGEENRET HAREMEADHY EY . CNEIBEEAZMGE. EBHF
DRABRICLYEBERRENBEL. HAVEBLLGVAIEEMENAH ST, E7 TV 75— a VEIEIZE T,

TREHERESELLES,
T, ANBREEE. AREFHNRSVMGELEF, ARICIELTET IV r—2avITTHATHERDS 2. BREE
DREELBNLET,

.rohm.co,j
© 2019 ROHM Co., Ltd. Al rights reserved. 32/57 T5202201-0J1J0AL01480-1-1
TSZ22111 + 15 « 001 2023.04.27 Rev.003


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

BD9P1x5EFV-C Series Datasheet

FIVr—LaVvibgBRERE — &iE

3. AAHAVTUYCnN, Cek DEE
AAAVTIoHICEF, ThyFUoFavTFoyOonenLIarToY Cax®2BELHY £T,
Uy P/ A XEBDEDIZ, TAY T T TFoF CnIZIE230F IEDESE v - VT UoHARBRETT,
N AVToHELTTAYTI T a0 T oS LTI KBREDNK ESR DERI VT oY EERLIZBEIZIEL,
05UFUEDESIYY - aVTFTUOYMBRETY, (L. EMI/ A ALRLZEBLIEVMEAIEL, 23 uF LED+E
SEIYY-aAUTUHEHELET,) ChodtSIvy - avTUoSOREERFBREIESDE, BEEM. DC /A
TAEHE, BEELESEOTRNETRISHVDESIZHELTLE S, . PVINI#HF & VIN IHFOBHEL IZE
BIDETRAVYFUT /I ARBRONENHBYET, 5399 - a0TUoYDERBEEIRRKAAEBED 1.2
UL BEAHNEEO2F/ULDEDEHRLET, £z, ERNI—2Pa 0T UOYDMBIZK > TREMET 58
HENRBHBYETDTPCB LA T FDFHF-DNT (P48) 2CSEDS5 %, REEHELLET,

NILTAVToY CaklEAToarvThy., SAVEREDETZHE. ANWBEFRETLEIN\VI TV TERODEE
FRELET, /ALY T oY CakIZIIRBENEESREFA VT UIABELTWEY, BEEIZEY FIZL-T
REGEEZREET ILENHYEST, FOE, aVTUOHDERY Y TLEREBILVLESIZLTLESL,

ABY Y TILERD RMS fE Iengms)lFRATREY F9-,

% % 1
leinRms) = \/ — {IOUT(Max)Z (1 - M) + EAILZ} [A]

ViN VIN
lour(Max) AR (Max) [A]

Fr. BEHLEERUORERT T r—2a v TR, BRAVT YD RSA 7 v TITHIET S -HEHELS <
BRI ACELEHELET, €533 v 7 - a0 TUoHITDONTHY I —MRIRICEKD YRV ZEET 516, 2 EFI+2
WHEECT D EEHEHOLET,

REEFERNS VINIHEFETHORBRARNVGE, ARBDS YV E—F D ANEMGEERBFENSDEITHYET,
EERKEICT, BEGERO VNDODBEERHICL>T, HANOFF ¥4, HASNA—/N—L2— b 5L EBHEIC
BTGNS EZREAT IDENHY FET,

4, T—FrRbSyFarToHIZONT
T— bR LSy FarT oY Cesrlll&, 0.1 uF (Typ) DESIvH - AT oY% SWEHF & BST SHFOMIC A&
HRYMECICEKEL TS,

5. VREGavTyHIZDoWWT
VREG Al v T Y4 Crec IZ1E, 1.0 yF (Typ) ®D+ES5 I vy - A>T oY% VREG ifiF & GND ORICEHKLTLE
A
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FIVr—LaVvibgBRERE — &iE

6. HAHEBEEHRTEEM Rre1. Rre2 DEE (BDIP105EFV-C)

BDIP105EFV-C Tl&, HAEEHRTEENM Rre1. R KYHABEEERET HENTEET, HABEIX. GmAmp1

NDEEEFXTTHS08VIZHL., FBIHFEEMN 08V ICHBILSICEMELET, HAEBEIEX (1) KICKk->TRFYZE

To BERINIHENEEITHL. Rre1 & R FREL TLE S, Reet1 & Rep2 ICKEFHEDCEMEFEA LI5S,

DL INEDEREZEL TRADIERNEDI O BEATHORBRERZV LG TEIIENTEET . LM LELAS,

FB mF(2xt L THHLVTLYS IC AEAS PCB ICKAFEREDEETHRL 7 MIRELFET., TOH. EFER
(Rre1//Rr2) X100 kKQ LATFICH B XS IZRELTLESL, &ER (Rre1//Rre2) A% 100 kQ U EDBZEIZIE, K
(2) IZRELMEHLEMFIZ Cr1 & Cr2 ZBEE L TL 2 &Y, CDB/EITIE. Cre1 & Cr FFERECr &Y B +5IC

REGEELLED 47T pF ULEZFERAL TS0,

Vour = —RFB;:BRZFBZ x 0.8 [V] (1)

Rrp1XCFB1 __ 1
RFB2XCFB2

()

VOUT

Gm Ampl
¢ - com
— 0.80V
Co >

Figure 48. HABEHEER

FRTHEAEDOEE, FREH CRELE) ITKYT7TUSr—2a v OBRBESEHEIEIELES, RITE7TIUHS—Y
AVICEVWTHERMS 45°LIEFIBRB 5 dB UEFHRLTLESWL, BRTBHIENTELNEEIE. UTOHA
#BHRIZCCrr1 & Cr EEBELTLIEE W, -, REN. BWEELTRET 2EHEIHE A AR RN 5 Cre1 & Cre2
DABMNTEEELS5GPCBNREA—VICT B LE2HEHLET,
8000
Crp1 < Rome [PF]
FB1

RFB1 5XRpp1
Crpy X (Rpsz) < Crpy < Cppp X ( Rrgy + 4) [pF]
Rppy L HABERTER Q]
Rpp  HHBERFTER Q]

ANBEELEHAEEDENKECHY SW D ON BEIMN tonmun L TFIZHZ E R4 Y FUIREEMNETLET . BE
LEERA Y FUTRBRBZERT BE-01ZF. UTORKIZE S -HALUSTHERTIBENDY T, ULTOHK
ER-B b E. SWALRANRFY TE#BBLET . SW/AALANRRFY TT B0, R4y FUIRABEHEMNME
TLHAUY TILEEN EMLET,

Vour Z Vintmax) X fswmax) X tonminmax) V]

VIN(Max) : ANEBE (Max) [V]
fswmax) RSy FUTBES (Max) [Hz] (P11 B8
toNMIN(Max) : SW B/ ONBSR (Max)  [s] (P10 BHB)

T, ANBREEHABEDENBDT HE. SW D ONKEEARSBYF TBHMER XY TLRS v F U TRIREN
BFLES, RELERA v FUIVARBEZERRT 2-0ICEF, UTOKITH-TLESL,

Vour < Vineminy X (1 — fswmax) X torrminmax)) [V]

tOFFMIN(Max) : SW &/I» OFF B%Fﬂﬁ (Max) [S] (P10 %E,H.‘E\)
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FFV5r—<avpl 1

Table 3. {1#xfl 1

A His=s R
ET R IC BD9P105EFV-C
ANEE VIN 8V ~ 18V
HOEE Vourt 6.0V
HAOBFER lout Typ 0.5A/Max 1.0 A
FERE Ta -40°C ~ +125°C
e } Cosr
: VEL{'Y‘Y‘Y\ Vi VIN BST —|U
I I Ly Vour
I : PVIN sw
| | VCC_EX Resy
: L 1 | : 4 L EN VOUT_II'):IE
iCFl Crz | Couk :CINZ G PGND VOUT_SNS Rear Cour1 |Courz [Courts
| : fE VREG RESET 1
: : o ocP SEL MODE [¢—— Viviope Res2
: : GND SSCG [¢—— Vssce
: e = = = == = JT_ = = = =
T et
Figure 49. £&[E& 1
Table 4. {E#5H11 BMRUVRAF (MBI 4 )LEEH)
No. Package Parameters Part Name (Series) Type Manufacturer
CrNote 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
L1 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 yF, 35V UWD1V221MCL1GS Ec'ggggl'ggf 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 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
RrsT 1005 10kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm?3 6.8 uH CLF6045NIT-6R8N-D Inductor TDK
CouTi 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Cout2 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Couts 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
RrB1 1005 130 kQ, 1 %, 1/16 W MCRO1MZPF1303 Chip resistor ROHM
RrB2 1005 20kQ, 1 %, 1/16 W MCRO1MZPF2002 Chip resistor ROHM
(Note 1) EMI / XL AJLEER L1=LMB&IZ(E. Crr. Ciel= 4.7 uF (3225, X7R, 50 V, GCM32ER71H475K) %##ELET,
Table 5. #6511 BMMmURXEF (MBI 4 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
Cint 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
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FFVr—2avhl1 — HE
(Ta = 25 °C)
100 , , 1000
MODE = Low
90 —
\. — ] )% MODE = High
80 % 100 —— 7
- /] /
T o / / T
> / / = 10 ] Ve
(&) c
S 50 £ /
) =}
£ 40 ®]
LIJ -
/ / SR 7
[/ / i}
20 T
10 / / "\ 01 T
¥~ MODE = High MODE = Low
o L L
0.01 0.1 1 10 100 1000 0.01
Output Current [mA] 0.01 0.1 Outplljt Currei?[mA] 100 1000
Figure 50. & vs HABHER Figure 51. AAER vs HAOBRER
Vin=12V) Vin=12V)
80 180
60 Phase 135
40 l 920 Vwmope (5 V/div) |
N
20 ~ 45 Vsw (5 V/div)
= ~ o
k= ~ k=
£ 0 = ~ 0 8
© ~ I
5 RN ]
-20 | <= -45 .
Gain \ Vour (100 mV/div) offset 6V
0 =T WA, AN
60 -135 * Time (200 ps/div)
-80 -180
1k 10k 100k M
Frequency [Hz]
Figure 52. RliE#k4s Figure 53. MODE ON/OFF &%
(Vin=12V, lour =0.5A) (Vin =12V, lout = 50 mA)
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FFV5r—oavhl1 — &

(Ta=25"°C)
lout (0.5 A/div) ' ) lout (0.5 A/div)
i |
V 100 iv) . offset 6 V
Vour (100 mV/div) offset 6 V | our (100 mV/div)
R g ety s RARRHNY S —— ML
hif -
Time (1 ms/div) Time (1 ms/div)
Figure 54. BRIIGE 1 Figure 55. BfG% 2
(Vn=12V,Vmobe =5V, lout=0A ~ 1A) (Vin=12V,Vmobe =0V, lout=0A ~ 1A)
ViN (5 V/diV) l‘l ’\’ VN (2 V/diV) \ ’ “
L ad

| |

| |
A AL —— ‘Wﬁ/—
. Vour (2 V/div)

Vout (100 mV/div) offset 6 V

Time (200 ys/div) Time (200 ps/div)
Figure 56. AAIGE 1 Figure 57. ANIGE 2
(Vn=16V ~ 8V, lout=1A) (Vin=16V ~ 5V, lout=1A)
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FrI)r—avhl1 — #HiE
(Ta = 25 °C)
8 8
7 7
6 6
— g
= = yd
3° &5 7
g i /
S4 S4 —~
2 g /
8 3 8 3 J(
2 2
1 | |11
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 ANEE 1 Figure 59. HAEHE vs ANEIE 2
(RLoap = 600 Q) (RLoap =6 Q)
6.100 6.100
6.050 6.050
= =
() ()
g e g
S 6.000 S 6.000
5 =
o g
3 3
5.950 5.950
5.900 5.900
8 10 12 14 16 18 0 250 500 750 1000
Input Voltage [V] Output Current [mA]
Figure 60. 54/ > L¥alL—Y3a> Figure61. O—FL¥alL— 3>
(lour=1A) (Vin=12V)
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Table 6. {1#xfl 2

1HH Hoa=7 s 341

B IC BD9P135EFV-C
ANERE VIN 8V ~ 18V
HAERE Vout 3.3V
HAORRER lout Typ 0.5A/Max 1.0 A
BAERE Ta -40°C ~ +125°C

CTTToTTTTT ! c

| VBAT LFl I BST

| —e Y : VIN BST L

| 1

| : PVIN sw

! | VCC_EX

: L N I Y R EN VOUT_DIS

:CFl__ Cr2[ Cak| :CIN;_CINT_ PGND Your ss

I ! Rrst

I : fE VREG RESET —

I MODE [¢——— V|

| : Cres OCP_SEL VMODE

: | GND SSCG [¢—— VsscG

b L L) L L 1

| p— e — pp— e — p— p— p—

___________ |

M-type filter

Vour

Figure 62. S&[M@& 2

Table 7. ft#f12 #ERURAF (MBI AILEH)

| 1]

Cour1 |Courz |Cours

No. Package Parameters Part Name (Series) Type Manufacturer
Crq(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 pF, 35V UWD1V221MCL1GS E;ggggl'%g'rc NICHICON
Cing(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
Cint 1005 0.1 uF, X7R, 50V | GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
Cast 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA
Rrst 1005 10 kQ, 1 %, 1/16 W| MCRO1MZPF1002 Chip resistor ROHM
L+ W6.0 x H4.5 x L6.3 mm? 6.8 uH CLF6045NIT-6R8N-D Inductor TDK
Cour1 3225 10 uF, X7R, 25V GCMB32ER71E106K Ceramic MURATA
Cour2 3225 10 yF, X7R, 25V GCMB32ER71E106K Ceramic MURATA
Cours 3225 10 uF, X7R, 25V GCM32ER71E106K Ceramic MURATA

(Note 1) EMI / 4 AL ARJLEER L 1= LMEEISIE, Criv Cine [ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) ##E L F Y,

Table 8. ft#kf%12 #MEIAF (MBI 4 I)LE2E)

No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 - Open - - -

LF1 - Open - - -

Cr2 - Open - - -

CsLk - Open - - -

Cinz 3225 4.7 yF, X7R, 50V | GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 uF, X7R, 50V | GCM155R71H104K Ceramic MURATA
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FFV5r—oavhl 2 — #HE

(Ta = 25 °C)
100 1000
90
/' 'T / 100 /
70 74 ] < MODE = High
S /| MODE = Low / £ L /
S, = »
e / 5 7
s, L/ G /
30 / 5 /
/ MODE = High / /
20 A
/ 0.1 |
10 7 /
0 MODE = Low
0.01 ' '
0.01 0.1 1 10 100 1000
Output Current [mA] 0.01 0.1 1 10 100 1000
Output Current[mA]
Figure 63. $h& vs HABHER Figure 64. ANER vs HAOBRER
(Vin=12V) Vin=12V)
80 | 180
60 Phase __ | 135
Vwmooe (5 V/div) g
A _&.—-"‘-F- ~, |
"~ Vsw (5 Vi/div)
EZO ~ . \ 45 e
o =~ 5,
=0 —~ - 0 o
= \ 2
(O] d =
-20 Gain — -45 O
\ Vout (100 mV/div) offset 3.3V
40 = 90 AAMAYIWANAAY, VAW
60 135 I Time (200 ps/div)
-80 -180
1k 10k 100k 1M
Frequency [HZ]
Figure 65. K &4F1E Figure 66. MODE ON/OFF 5%
(Vin=12V, lour=0.5A) (Vin=12V, lout = 50 mA)
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FFV5r—oavhl 2 — #HE
(Ta = 25 °C)

louT (0.5 A/div)

lout (0.5 A/div)

Vout (100 mV/div) offset 3.3V

Time (1 ms/div)

Figure 67. Bf#IGE 1
(Vin=12V, Vmobe =5V, lour=0A ~ 1A)

—  —————
Vout (100 mV/div) offset 3.3 V
ARV RN TR
s TR R

Time (1 ms/div)

Figure 68. BfIGE 2
(ViIN=12V, Vmope =0V, lour=0A ~ 1A)

| |

Vin (5 V/div)

m

il V
Vour (100 mV/div) offset 3.3V

Time (200 us/div)

Figure 69. AAIGE 1
(Vn=16V ~ 8V, lout=1A)

Vin (2 V/div) W\

Vourt (2 V/div)

* Time (200 ps/div)

Figure 70. AHIG% 2
(VN=16V ~ 3.5V, lour = 1A)

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

TSZ02201-0J1J0OAL01480-1-1
2023.04.27 Rev.003



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

BD9P1x5EFV-C Series

Datasheet

FFV5—avhl 2

=

(Ta =25 °C)
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S4 S4
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Figure 71. HHAEE vs ANEE 1 Figure 72. HHAEE vs ANEE 2
(Rroap =330 Q) (RLoap =3.3 Q)
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Figure 73. 54/ >vL¥XalL—Y 3> Figure 74. O— KL ¥alL—Y 3>
(lour=1A) (Vin=12V)
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Table 9. f£#x41 3

HH Hoa=7 4B

B IC BD9P155EFV-C

ANERE VIN 8V ~ 18V

HAERE Vout 5.0V

HAORRER lout Typ 0.5A/Max 1.0 A

BAERE Ta -40°C ~ +125°C
N } Cost
: Vear I VIN BST —|
| ! J L Vour
[ : PVIN sw N *+ *+
! I VCC_EX
: 1o+l L EN VOUT_DIS
C Ce2| Coik| !'Ciwz[ Cna] =
: " S e B " PGND VOUT_SNS Coutt |Courz |Couts
| | Rrst
| | fE VREG RESET

|
| l—V,
| : Cos oCP._SEL MODE VMODE
| | GND SSCG [&—— Vssce
|
|
: — — = = = = = = = = =
___________ |
M-type filter

Figure 75. $&[[E& 3

Table 10. 4k 3 MU+ (MET 4 ILEH)

No. Package Parameters Part Name (Series) Type Manufacturer
Crq(Note 1) 3216 1 uF, X7R, 50 V GCJ31MR71H105K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm? 2.2 uH CLF6045NIT-2R2N-D |  Inductor TDK
Cr2 1005 0.1 yF, X7R, 50V | GCM155R71H104K Ceramic MURATA

Caik ©10 mm x L10 mm 220uF, 35V | UWD1V221MCL1GS EJ?SZ‘SLVJF 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 10 kQ, 1 %, 1/16 W | MCRO1MZPF1002 | Chip resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm3 6.8 uH CLF6045NIT-6R8N-D Inductor TDK
Cour1 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA
Cour2 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA
Cours 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA

(Note 1) EMI / 4 AL ANJLEER L 1= LMEEISIE, Criv Cine [ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) ##E L F Y,

Table 11. #4513 #M@EJA L MEIT A ILZHE)

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
Cint 1005 0.1 uF, X7R, 50V | GCM155R71H104K Ceramic MURATA
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(Ta = 25 °C)
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Figure 76. #h& vs HABRER
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Figure 77. ANER vs BRER
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Figure 78. RlIR#4HE Figure 79. MODE ON/OFF &%
(Vin=12V, lour =0.5A) (Vin =12V, lout = 50 mA)
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FFV5r—oavhl 3 — &
(Ta = 25 °C)
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Time (1 ms/div)

Figure 80. BfIGE 1 Figure 81. BHIGE 2
(Vn=12V,Vmobe =5V, lout=0A ~ 1A) (Vin=12V,Vmobe =0V, lout=0A ~ 1A)
VN (5 V/div) ‘ 3 Vin (2 V/div)

i | \ |

. ' w/_
Vour (2 V/div)

Vour (100 mV/div) offset5V

Time (200 ps/div) Time (200 ps/div)
Figure 82. BiRIGE 1 Figure 83. EiRIGE 2
(Vn=16V ~ 8V, lout=1A) (VIN=16V ~ 4V, lout=1A)
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(Ta = 25 °C)
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Figure 84. HAEE vs ANEBE 1 Figure 85. HAEE vs ANEIE 2
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Input Voltage [V] Output Current [mA]
Figure 86. 54/ L ¥XalL—Y 3> Figure 87. A— KL ¥alL— 3>
(lour=1A) (Vin=12V)
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ERERGRS 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 I3 ELTRBLEHFEEBDLIZENTEETT, BB, mBIAIIL2EEHT 55
mILIAEEEEZ LTS,

TVS (Transient Voltage Suppressors) [FEHERMHB T A v O—RREZEIZFRAINFET, O—FF U TREOFVLIRIILE
—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 12. EEEREIE S 1 > EIFKED SR

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 ALRMEEERET S EMNTEET, Figure 89 (a)h S Figure 89 (c)l&. EE DC/DC O v/\—2 DEHRKRET
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__ ™ e
Vin O——e== * YN e O Vour
High Side Switch L .
1 Cn \OO | Cour
r Low Side Switch | .~
GND O——e ® - O GND

Figure 89 (a). High Side Switch : ON., Low Side Switch : OFF B5® B2

Vin O O\O At O Vour
High Side Switch
C|N C:OUT

A
\ Loop2 )
Low Side Switch
GNDO O GND
Figure 89 (b). High Side Switch : OFF, Low Side Switch : ON Bf D B %%
Vin AAth O Vour
I
c, High Side FET Cout
Low Side FET T
GND O GND
Figure 89 (c). BRODESR. LA 7 F L THOEEERR
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PCB L1479 rREHZDWVNT — &K=

PCB LA 7 hEHKET HRICIE, UTICEFIREHERL TR LTSI,

1.

©

10.

11.

VIN #iF (2pin) & PVIN $5F (3,4pin) DAATHy T 5 a2 T UHIL PVIN ¥ & PGND imF (6, 7pin) 1
» L CREEHICEDESIICEEBELTLESL, E5I20.1puF (Cv) DT Y% PVIN HFOERIZEMT S
CLTERR/ A XDERIZHRERIELET,

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

ICOEEBINRABICRELEVEBICT IV RTIL—UFEBLTLIZE,

GND #HF (15pin) [FHE#ZS S5 FTPGND InFIZ/NT—RTSH U RELHYET, ChODIHEFILICHETZE
NLTEHZELTLESW, XT—RISVVRETELLEHELDETEFE->TI IOV RFTL—rIzEm L TL
=&y,

VREG O > T oHI[ETZE 51+ VREG #fF (20pin) . GND #iF & PGND SFISEWLMIEIZERE L TS &L,
HEEKRLA 7Y MRS L S12, VREG B YT UH(E VREG IHFDERICEBL., ICHOEABTEERT S &
I2& Y. GND ifF R U PGND ifFIcxt L CREE CIERT A ENTEET,

TJ7— RSV THAVT Y Cestld SWHF (8,9pin) & BST #iF (10pin) MELICEEBE L TLEELY,
ARAYFUT ) —EhoDESH/ A XER/NRIZT B0, SW IHFMDA U EF Y A ETOEBITAIAEERYE L.
SENRE —VEREIBELEITHEFARNE SITLTLEEL,

AT UoHIRA VBB ENRT—RT SO ROELICTRBEL TS,

HANSD T4 — NI SAUEAVEFIRERLAYF T/ —FhoERSITTERBESINTLEEL, 2O/
BONK) A ADEEEZTEHEHNBRICREZELEY . BENFRREICHE LY T REENHYET, TDF:
DITA—FKNRYISAUIEVIAZNHLTEBAFEEH L, VOUT_SNS iHF (17pin) [Z#EEHEL T EELY, VCC_EX
BEEPHNT 4 AF v —PHEEE AV 5EIE. BHRICENZh VCC_EX HiF (19pin) > VOUT_DIS ##F (16pin)
[TEHELTLESL,

BD9P105EFV-C IZI& T 4 — K3y V1EH Resr. Rre2 DA E T, Rre1 & Rrs2 & FB inF (18pin) MEC ICERE L
TLFEELY,

Rreo [ 7 4 — FR\y I OREHFHAERTHY . #7232 TT, R0 IZHEMERBEATHIET, T14—Fn\y
Y ORRESSEE (HEKRW) ZAETHIENATEET, GEEERHIE a—FLTIERCESL,

Reference Ground Area

Power Ground Area

Figure 90. #REERL 1 7 Fjl (BDIPIX5EFV-C)

oW _r\l_\lrv\ ~ ~ Vour
VCC_EX I l
(Reeo) _| Cour
VOUT_SNS }
Rra1
FB 4
Rrs2
1

Figure 91. 7 4 — K7\ & OB 50185 R 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 avEETIIUTD2BY TEADCENTEET,
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 exz + 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 AL 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 27 S il [ B

1.EN 12. MODE
VREG
oo =
EN[ }— :'T{l 50 kQ
3 MODE
850 kQ ‘r—j
GND GND 1 L 1
GND GND GND
8,9. SW, 10.BST 14. RESET
BST * VREG
U PVIN [
|_' 1
N RESET
100 Q
sw[ ] /
VREG
L<E— GND GND
N
[T
L PGND
GND ™Y
11. OCP_SEL, 13. SSCG 16. VOUT_DIS

Z;fe
OCP_SEL/ 50 ka
SSCG
GND GND

vouT DIs [ |—
siig
al
GND GND

XIEIEX Typ T,
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AHNFEMEER — HE

17.VOUT SNS, 18. FB (BD9P105EFV-C) 17.VOUT SNS (BD9P155EFV-C)
vouT_sns[_|—¢ —t =
J;‘_‘L‘ J,_| VouT_sNs[_|—+—¢ ’
VREG
GND

GND GND

Hy
I
FB y
¢H

HE E C9 N

GND
17. VOUT_SNS (BD9P135EFV-C) 19. VCC_EX, 20. VREG
VIN
VOUT_sNs[ | J;‘J
VREG
GNI
GND |
VCC_EX
15 MQ
GND  GND
XIEEX Typ TT,

.rohm.co,j
© 2019 ROHM Co., Ltd. Al rights reserved. 52/57 T5202201-0J1J0AL01480-1-1
TSZ22111 + 15 « 001 2023.04.27 Rev.003


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

BD9P1x5EFV-C Series Datasheet

ERLEDIE

1.

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

2. BRZAvIZDONT
BRI —CDFREHIB VLTI, BRS A VOEKRIE. BA D E—FORIZHEBIESIZLTLESWL, ¥539VFS
A UIZDONTH, BAHEONI—UREEEEEL TSN, Fz. LSIOFTRTOERGFICOVTER-YV SV
FifFRICa>ToYEBAT S ELLIC, BEIVTUOHFEAOERE. BETREETHIEIDIZLLEFERATS
IVTUOYDHEFEICHERWNIEET R THEDS R, EHERELTLEEL,

3. I3 FELIZOWNT
L AFEEHEF Bl E—4 KSA4/\OHEA. DC-DC avNN—42DHA%EE) [2TDOLWTIE, LAROSRETOEE
TSSOV RUTICIRNS ZENEZONET, L BFEEBEHFIATEERICL > TAEMIZHIBEERE. V3
Y RHFIIONESZHEREBIZCEVWTHIREEZMICESESICLTLESW, FEEBICBEREEEN. V57
U RiEF., L BREBHIFEFUNDTRTOHRFNAT TV FUTOEBERIZHELHENESICLTLESL, EREE.
RERU L AFRELOFEICK > TIXRBELREDOFEELNRET HAEEEAHY £, IC OEMELZEICRHEDL
WS EETHTHERLIESL,

4. J590 FEHIRE—2ITOVT
IMEB VSOV RERBRI SV ELRHBIGE. RKERIT TV ENI—VEIMEET SOV RRA—VIEnBL.
N —URBOERS & XRERIC Jiéal_£1|:b\/l\1="w—77r7/ FOBREZZEILSELZWLKSIC, Y FOREEST
1 R7—RFTBIELEHRELET, MITHRDOT SO FOBRBNAI—VBEHLEVESEFELTCESWL, ¥
TOURSAUDEBRIE, B VE—FURIZHESESIZLTLESLY,

5. HREMEEHIZDONT
HRIHEEGTHESNDIEET IC OFEE - BIMEZRIILET, T, FHEEFXERNHETHE SN SREBEDE
HBFIZEWTOARIEESNET,

6. IyahlLrbZDOT
IC AERRIEEER . BIRIRARFICHERERET, BEAMNICS v 2 ALY FARNLBEENHY EFIT DT, BRA
T UTBERER. J5UV RNRE—UEBBOME., 5IEZELISEELTLESL,

7. £y FEHRTOREIZONT
ty FEIRTORERIZ, 1 VE—A U RDEBEWNGEFIZO VT UHEEET 5188(E. ICIZR FLAAMM BB
HEDT, 1 IRITLICHTREZT>TLESIL, BESXKLE LT, MXIRICET—RZEL., EROREED
BRIZIE+ 2 TEFELCESWD, Ff-. REIRTOREANDERZ T IRICIIVNTERZ OFFICLTHhLERL., ER
ZOFFIZLTHALERYS LT IZELY,

8. I FEa—FEBEEICTONT
T FERICEYF T, ICORZEPHEBTNICTMEELTLEE W, B TRYFITIBE. ICHAKET S
B HYET, £ HALERRUTYI SV FHE. BEARICEMSAS R E L,‘Cya—H,tiaAl DT HHE
BEOBALHY ET,

9. RHEADA NG FOREIZDONT
CMOS FSUPREADAANIEEICA VE—FURANEL . ANHFEA—TUICT S L THETFEDIREIZHY
F9, CNITKYABOREBY — FDp FrRIL. n FrRILESUDRANERBKELELGY, FELERERMNR
nNEY, £ BEREICKY. BENDEEZT S EABHYET, &> T, RERADIHFIIFICHEFELTS =0
NTULEWLRY . @R ER. »’3 LLIFTSOYU RICEHTHEIICLTLIESLY,
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ERLDIE — HE

10. B ANIRFICDOLNT
KICIFE/ UL YYICTHY., ERFHICEFPEROIOOP+7AYL—are, PEREZEALTLET,
COPRBLERFONEBLTPNEESHERIN, BEOFERFIERIILET,
FIZIE, FTROLSIZ, BHE FS VDR EINHFEERINATNSISE.
O TIEL. GND > (HF AN, F5 2R 4 (NPN)TIE GND > (I5F B) DB, P-NEANFELS A A —F
ELTEELET,
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
EFRIL. BEME. OLTEBEOREELBYBET, LEA>T. ABAHFICGND (P ER) KYVIEWEEZ
MY 3455, BERFAIFETDIEIBFEVAZLEVESHRISTEELTLESN, Z7FUr—2avizsT
BRGFERHFEENFICHE - -5E. ARRBE-IERFEZHRETIAEMELAHOY FT., HIZIE sdHrarT
UHIZERAFry—OSN-RET, BRHEFNAGND (2o a— b ENBEHETT, £-. BRHEFEIIZHER
FFLEDEFAA— KH LLIFBIHFEERIFBFBICNANADEA A —FEHFATHEEZHELET,

\ B \ [F5222% (NPN) |
IHFA iHFB B S
e I c
p* P P D_?—:HS P \iTP
W oM. Raexz "oy i
- . T#
/‘I J_ P%ﬂ x__ A J_
= GND % = GND
HERT ERF

Figure 93. €/ 2w % IC &4l

1125299 -aVTUoHOREERICONT
NEFA ToHIT, £33V Y - aVTUHEERT A, ERNMTRITELZAMNBEDQET. RUEBELE
ICEPBRENELEZRDIA. ERERELTLEEL,

12 RERERRRIZDONT
IC #EWIENSHCI-ODEERELBRZABL TCEVET, REEASEERNTIFEAWVEEETN, BH—
BEEAMEEFBATREN#MET L. REREMBRISELHEANT—FFMN OFF LET., F0&FY TR
ETiMETITHLERIIEEBTERLET, 4H. BERERKIIEIGAEREBA-KETOIELEBYETD
T, BEGRERBREFERALEtY FRETEEE, BCBEFTIESLY,

13. BEFRREREIZDOLNT
HAIZIEEREAICKE C-EAERRERBNAANBICHE SN TLSzH, BRI — FREICIEK IC BBIEFHIELET
N, CORERRTERMLERICE ZWERILIZAEDLHO T, EHGMNSEERNKRSE. BERTO CHERICHE
THLDOTIEHY FEA,
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RIERLER
B D 9 P 1 x 5 E F V|- CE2
] ‘
LLES HAOEE nNyir—=o Mooy
0: HZ EFV: HTSSOP-B20 CEHS /WG
3:33V aft Jr—I 5
5:50V E2: U—ILRIVARRF—ELY
EMR
HTSSOP-B20 (TOP VIEW)
Part Number Marking
K
LOT Number
/—
K
Pin 1 Mark
FiERA HAOERE 1=
BD9P105EFV-CE2 azE D9P105
BD9P135EFV-CE2 3.3V D9P135
BD9P155EFV-CE2 50V D9P155
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SNETER L BE -

24— 058

Package Name

HTSSOP-B20

6. 5+0. 1
Max6. 85 (include. BURR)
(4. 0)

20

 JPARRAAAAE J

(2. 4)

5+0 5
0+0

-

" BEFEEEEEEE

0. 325
Mt o S

0,

1

pe— ‘ 0. 17392

& s}
ey Sy
$le [ o 1
23| MAAFE A
o e %
o o ‘\
S %
+0. 05 \
T
o. (UNIT :mm)
o

PKG: HTSSOP—B20
Drawing No. EX192—-5002

<uERmE., SEYE. akAR>

TERE IURAT—ELS
CE 2500pcs
aEAM E2

(U—LEEFICHE, EFTT—JE3IEHLE
EEIC, HBO1BE LN EEIZ(AAR, )

™ =)
0,0 0,0 0,0 0,0 0,0 O, 0O /

/ e2iTR||e2im|||e2iw||eimr||eir]||eimr
eiet |[[meier | eier ||| eier | |feiEer |||l E
\ \ Direction of feed
Pocket Quadrants >
Reel
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— / :%\

O—LHSRFNEDIEER

1.

BOTESELEEENEREN, TOHRECRBENADESG. SEADEKRD LHIEE. XEZTOMODEXRLGIESE
DREICEHDLD &S GHBXIEE (EFRHESFNCD, MEFHES. RFARNHEES) (UT FERR] &1V 5)
ANDABBO CHERAEZRA SN AREFFCO—LEXRBOFT TIHEMCESVETLIS>BBOELEY . A—LDX
BICLOFNDRAEERIC LA HERARICARGZERAL L LICK Y BEHRXIE=FHICELCEBEFICHL.
A—LRF—Y1Z0EEZAVEEA,

(Note 1) HERR LG IEEERNEE
BA USA EU th[EF
CLASSII CLASSIIb

5
CLASSV CLASSIL CLASSII =

FEFRHURE—EDHEETRIECRENELLIEENHY ET . AH—. RBEOBENELBETHLTH, K
HEDTERBITEY ., A&, BiF BEADRIRNIFEESELLTNELSIZ. BEHROBEICEVTROHIRYT
EIBTI—LE—TRAGERERKREBSBVOELET,

ORERBRVREZEBE LR T TORATLELTOREMEHERT b,

QREBBRELZHR T CTE—HETERBENELLEVESITVRATLELTOREEHERT 5,

AEGIE, FRIZHTRT 2L GEFRRETCOERAZEBLERFEIEINTEYERA, LEAVWELT, TEED L
SHERRETOAREGOCHERICEL., O—LIFT—UZOEFZEVERA, FERFTREOL I HEHIRIETIE
HAIh3BIE. BERICEMELTHICHRE. EEESEE CHERCESL,
@K - - EE - ARBFEORAKFTO ZEA
QESFAN - BHNRE. BEEPFTOIFEA
@#A. Cla. H2S. NHs, SO2. NO; ZDEBMHRADE WEFFTH ZHEA
@HEL[CEMEDBWNVRETO CHEA
OB E LB T RUSERICHAE L CEZ—/LERE. IR EERET 555
AR FEZH/ESFTHIE, O—Fo VI LTOZER
DIEREAEFITORIZEZEITHOEWEEERSEI A TDIS VI REZFRAINBIBEIEKRL, =L, BEIZD
WTIEHRICHERESBEVLLET, )L, FAERTED TS v I REFRICSKIEKBEXREEZ* CFERDOGE
®WZBTHLSWEFmTOIHER

A AT RESHRERE IR SN TEY FE A

AHURBARZOFMTI PR TELRVER - FRZERIT IO, REROCHEAICH->TEEEREMIC
RESN-RETOFHERUVHERZESBOELET.

NILZAEDBEMNLZER (ERETOXRELER) ANHL5EF. SEFEMCARGERELL-KRETLT
ZOFERVHEZEOEEESBOHLFET T . EERTOAREHICEVTERENLLOAREMMENET &,
AHBOMERZEEENMELONEIBEETNAHS-OBTERBEAUT TIHEALIZEL,

ENERFIARBEICADETTAL—FT 427 LTLESW, Tk, ZERASA-BETCCEACEEIE. BTRE
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