ROHM Nano Pulse Control™ Datasheet

SEMICONDUCTOR

EH&MIMET 3.5V~ 40VAHT1A
1 ch 2.2 MHz [&/£ DC/DC a1 > /\—4

BD9P1x5MUF-C ¥ 1) —X

#= HEERE
BDOP1x5MUF-C 1) — X[/ —MOSFET WD Eif m ANEBEER 35V ~ 40V
T— FRHABFRBKE DC/DC 2 2 /N\—82 T, (EEBIFFIT 4.0V L)

B HABEHEHA

BE BD9P105MUF-C: 08V ~ 85V
B Nano Pulse Control™ #&#; BD9P135MUF-C : 3.3V (Typ)
B AEC-Q100 xthi(Nete ) BD9P155MUF-C : 5.0V (Typ)
B &/ ON B§ffl 50 ns (Max) m HAER:

B /{7 —MOSFET N 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— R&lE m HAOBERE #1.75 % (-40 °C ~ +125 °C)

B Yty A B Dy bAOUBER: 2.1 pA (Typ)

B EIEEFR 10pA (Typ) B EMEREIFREERH . -40°C ~ +125°C

(12VAA50VHAH) ] .

B BEEE—F (LLM) Nir—o W (Typ) x D (Typ) x H (Max)

B %% PWME—FK VQFN20FV4040 4.0 mmx 4.0 mmx 1.0 mm
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Figure 1. T4 AF ¥y — U FERAL-7 S r—> 3 VEE (BDIP135MUF-C, BDIP155MUF-C)
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Figure 2. T4 RAF ¥ —UHEEZFRLAEVWT ) 4—2 3 VEEE (BDIP135MUF-C, BDOP155MUF-C)
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Figure 3. 7 74— 3 v [E#K (BDI9P105MUF-C)

Z3X & : BD9P105MUF-C & BD9P135MUF-C, BDIP155MUF-C M3ELMZDULNT
BD9P105MUF-C [ZIZ VOUT _DIS i FA A<, T4 RAF v —THeenH Y A, BDIP105SMUF-C IZIE  FB #HFAS
HYBHEEZNEL-HBIEEHGELET, HABET(FERIME (Rret, Res2) ITEK>TRFEVET,
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VOUT DIS i F##E#HE L T &L, F£1= VOUT I VOUT SNSiFFICHEHK L T EELY,
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Figure 5. inFEER (BDIP135MUF-C, BD9P155MUF-C)
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Ui ¥ 5% R
mErES i 5 B BE
AL YFoT X1 L—2HNBE~ADERBRMBIFFTT,
1,2 PVIN BAR—UESHBEOLE, COHFE PGND iGFEIZAAES I vy - avTFodsE
EHELTCESL,
COWMFIEFy FICEHRIATVWERA, A—TURETITHEACE IV, Z0iF
3 N.C. FEA—TULUNTHRALBERF 3 — F2EEShDBE. E7TUS5—23
VTRIBELWHERLTLESLY,

4,5 PGND AAYFoILXaL—2HABRDI S92 RIFFTY,

AL wF /) —KiEFTY, RED High Side FET @Y —X ., Low Side FET® KL

6,7 S AVICEEESNTWET, 1 U892 ET—FAMSYTRHIAVTUSZERZLT

&L,
8 BST ZDIHFE SWIHFFOBICT— R RSy TarTFo4 01 uyF (Typ) #EHELT
(EEW, 2OarToYNEEH High Side FET 04— FEREIEEICH Y £T .
OCP BEZERIFF TY . OCP Bi{EIL High BFIZ 1.250 A (Typ). Low BFIZ 0.625 A
9 OCP_SEL (Typ) IZERESNET, ChOoDEIEA VF IV FEROFHETYT, ZOHFIE
VREG (High) #, GND (Low) IZ#E#ELTLEELY,
FPWM (3&%] PWM) £— K - AUTO (PWM/LLM BEI1Y &%) £— K - SYNC (4t

10 MODE EHEHE) E— KDEIRIHEF T FPWM E— FEARIL High IZL T &L\ AUTO

E—FEAEEZ Low £ LLIEA—FUIZLTL &S, SYNC E— FEEX Z DimF
129y FABLTLESL,
ARY NS LILBHEED R ERF TY , High IZERTET D L ARY b3 LILEAED

11 SSCG 1272 Y. Low [SERET D ERARY b5 LA EMIZHEY ET, ZOIHFIE VREG

(High) A, GND (Low) [CH#ELTLEELY,
F—TUFLAUBADY £y FHAWmFTY . VREG #iF 4 L < [£ RESET #iF

12 RESET DM BEREREBEEARNDOERICTILT Y TIERAZHFALTHERALETT, #HiEE

ELT5kQ~100kQ DIERFEHR L TS,
13 GND 93590 RigFT9,
14 — o — N o ew
VOUT DT A AF¥—ViFTT, TARFY—UVNBDERERECDREFZE
(BD9P135MUF-C, | VOUT _DIS g - e it .
BDOP155MUF-C) VOUT [Tt L T2 &L, FEALLLMESIE GND ITHERREL TSN,

14 GMAMP2 DY S TERDRELMBHEICEALTVWET . COHmFEHEAER
(BD9P105MUF-C) ICEHELTCESL,

15 VOUT_SNS | GmAmp1 O REEA NIRFTY ., ZDiFEF(E OVP, SCP., RESET #RDi&H A
(BD9P135MUF-C, LTWEY, £f- GmAmp2 OY 5V TEEDHRE L BHEICERALTVET,
BD9P155MUF-C) COHmFEHABEICERE LT EL,

15 GmAmp1 DREBANHFTT ., ZDiHFIL OVP, SCP, RESET #eenigH 1ZHH

FB LTWEY, REEFEICEDLDETHHEEDSEIERZ COHFICEHELTLLES
(BD9P105MUF-C) s

RNEEBDOERAADFEFTT , ZDIHFIZ 3.2V (Vrexn, Max) D5 5.65V (Vexovel,
16 VCC_EX Min) ZAH9 % & VREG BIE(X VCC_EX M oitideshEzd ., ZDiFEFZE VOUT

ICHEBT AL THELNRELEFT . FALLEMESIEGND ITEH LT EEL,

REEIEAD 3.3V (Typ) HABRHF TS, 1.0uF (Typ) DESIvy -avT
17 VREG UHEEFELTCEEL, COEFIL OCP_SEL #¥. MODE #¥. SSCG i#F &

U RESETSFD FILT v FHEAUNDNBEFICEH LLZOTLESLY,

COWmFEEFy FICERIATOWERA, A—TURETITHERACEIL, Z0iF
18 N.C. FEFA—TOLUNCHERALBERF I —F2EEShBBE. E7TUyr—>3

UCRBELRWLWAERLTLLESLY,

A 2—TIIHFTT, ZDHFE Low (0.8 V UT) IZFBET/NAA AMNRELEL.

High 20V ELLE) ST B ETFNA RADBEELET ., COHFIEA—ToDFEFIZL

19 EN BLTLESLY,

CDIFFEMD TN R ST HBEIF. HFEERICE DHIREHCLOHE
FRHEBEMERBAT A LEEHELET,
20 VIN AEEIBDERAHNHF T,
ZDIHFE PVIN SFFICHEH L TLEELY,
REMEA/NY FTT, EXP-PAD [E, IC D P ERICEHKESATLET, EHOE
- EXP-PAD THEFERALTHE®D PCB 59 RTL—VIZEHRET A ETEA-REEHEE

/HCENTEET,
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&0y B

Pre Reg
NEEREKRTY, TSD & VREF [CEREZHHBLET,

VREG
REERREBETI, 3.3V (Typ) ZHAHL. FIEEEEAS Driver [CEREMBLET,

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

VREF
MNMBEEBEEZERLTUVET,

POR
NEREOY £y FEIBTT, ANBEMN 38V (Typ) UEIZHZE, AEHREOY £y MREZEBRLY I FRE—
FEFE->TERELET,

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 IS S DI By I BAAShIZHE. R4 v F U TEEIETR
FEFRISHMD S FHE PWM HIETEELEF, 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
HABEFTRERKTT, HAEENEEFEEEDN+7.3% (Typ) LEIZHZ E, BEH PWM RS vy FoFI2&oT
VOUT 2 EFEEZET, HABENBREBEBED+4.7% (Typ) UTFIZHD E, BEEBFIZERLET.

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 [Z3E Y £,

Clamper1
GmAMp1 DAL AV E A BREHIBLET, ThICE Y. BERREOCLLM BERGEE LTHELET,

Clamper2
GmAmMp2 DHHEEH#V S5V T LET,

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

PWM Comp
GmAmMp2 DA (Vo) EDZEFYR (Vr) ZHEL, RAYFoIDTa—T14&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 . - 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
HFICIEREEIN-MT T DERIZE Y RESET HAA High 2B Y FT, £-. HABEABEBEEED-7.2 % (Typ)
UTFIZHDE, A—FT2 FL4 > MOSFET A ON L, RESET#F% 190Q (Typ) TINLEHIVLET,

Discharge
EN #fF 5% Low OFE R VOUT EERIOM. EHhEXET A RAF¥—2PLFEF, VOUT DISIHEFE75Q (Typ) TF
LE IV LET,
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R R KXER
EHH s EE B

ANERE VuiN, Vevin -0.3 ~ +42 \Y
EN inFEE VEN -0.3 ~ +42 \Y,
BST i FEE VBsT -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 NMEERVEMEREGEEY EORPRREREBAIBER. SEFELFBIRICELAEENHYET, Fz, Ya—+rE—FLLIFA—T>
E-FARE, WEREEZEETETELA. BRBRREREBRADLIARBKE—FHEESINDEE. a1 — XU EPBMULREMNEREEL T
F2&5 CREBEALLET,

EE2: BREEANEEEBASLINCHERAEZSAET L. FYTRELRICEY, ICAROMEEBLEIEDIZLITOUNYET, REESHEELHE
ZRPGERERY A XERE T MAAREAREAS KT 2. MR EFERAT UL EEEAHEECBATO K SBBERICCRECZEL,

(Note 1) CHIFERFHETY . HERERKIT>THEY FtHA,

%*&*ﬁmote 2)
EIEI(T
IE E EE% 1 Eg*&(Notjf*n( yz),gg*&mote 5) ﬁﬁLL
VQFN20FV4040
v rv—FRERERBIER 8.A 120.0 38.7 °C/W
Crohiar—nNyF— EEPIDEIEEE/NS A —4Nted) | Wr 15 8 °C/W

(Note 2) JESD51-2A(Still-Air) 1= %4,

(Note 3) x> avhbiyhr—2 (E—ILFES) LEPOLETOREFE S A—4,
(Note 4) JESD51-3 [Z#e4il L 1= HAR % & 7.,

(Note 5) JESD51-5,7 |2 #e4i L 1= B4R % 5 £,

BIEEMR HAR# HiR-T&
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1E8 (kM) #HE
fsE N —> $REE
=S I AT Eb
rEms L EEg | O
BlF s H— )L E 7 (Note 6)
42 FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B8 (kM) #HE 2EB. 3EB (WB) thE 4EB (@) thE
fREINE— HEE BN a— tREE BN a— tRAEE
FESURNREI—Y . 2
EEAIE L AR 70 um | 742 mmO (EEAF) 35um | 742mm0O (EEAR) | 70 ym

(Note 6) BEBET . 1,24 BOE LEHRT 5, BEIXS Y F/AZ—VITHES,
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HRBERE
IH H k=1 &= | BE | ®BXK | B

ANERE VViN, VPviN 35 - 40 \%
BERE Ta -40 - +125 C
HAEE (BDIP105MUF-C)Note 1) Vour 0.8 - 8.5 \%
HAEE (BDIP135MUF-C) Vour - 3.3 - \%
HAEE (BDIP155MUF-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 - - 1 A
AAAVTUoHBE(ENEI Cin 2.3 - - uF
VREG ¥ 3 v T VY BREfENT) Crec 0.6 1.0 2.0 uF
BST ¥ T U HREENEI CesT 0.05 0.1 0.2 uF

(Note 1) HABEREIF 0.8V AL EZYFTH, SWE/IONERTHRENET,
FHIZ. 85V ETHOHABEARETEET M. SW R/ OFF BRITHIREShET,
BB EEECELTET IV r—aviBEAZ (P30) #3BILEEL,

(Note 2) HAEFR 0.5AKDETY . HERERKIT-TEY FtA.

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

BRRRERFICIEEDGZLRY 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
TR =AY
N R RN RN
lo_ving - 33 | 6 pA oSO Mo ;I?EVEP)
FB =VFB1 X 1.
la_ving - | 1200 | 2400 | pa | (MOC OV 1\/.\(/)ZCZIE\IX0=S(I)_I\E/EP)
Vmope =0V
#%IEER (VCC_EX) lavecea | - 16 60 | WA |yrn Vrs1 x 1.04 (SLEEP)
lovecexe | - | 1500 | 3000 | pA xMOEEJ SV
F8 = VFe1 X 1.04 (No SLEEP)
VIN POR fiZfrEE 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 \%
ENERTIUIRERE 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 | Vssca=5V
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BIHREYE — HFT (BICKREOLZWERY Ta=-40°C~+125°C, Vwn=12V)
IEHH Hik=) =N B =X Bfg & %
VREG
= Voltage Follower
VREG &x VREG 3.0 3.3 3.6 V -
Vvec eEx=0V
VCC_EX X4 = F ON & Ronex - 6 12 Q |Vvccex=5V
VCC_EX Z L v ¥ 3L KB High Vrexd 2.90 3.05 3.20 V | Ve 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
ZLw< 3 RERE High VEXovPH 5.85 6.20 6.55 \%
VCC_EX OVP
ZLY S al REE Low VExovpL 5.65 6.00 6.35 \Y,
VOUT DIS 7 4 2F ¥ — ON ## Rois - 75 150 q |Ven=0V,
Voutr bis =0.3V
VOUT T4 AF v —UHRKRERE VoisL 100 200 300 mV | Vout_pis Sweep Down
Oscillator
Ay FUTRBRE fsw 2.0 22 2.4 MHz
SR ECEE] faw_ex 1.8 - 24 MHz | External Clock Input
A YF TR _
(<D K5 LEEE) fswssr 1.90 - 2.52 MHz | Vsscc =5V
ARY b D LYLEE AR Afssce - 4.5 - % | Vssca=5V
ARG bDLIEBERYA L tssce_cvcLE - 466 - ps | Vsscc =5V
VREF/GmAmp
TJ4— KNy OERE Vs Voltage,
(BD9P105MUF-C) Vet 0.788 | 0802 | 0816 | V |pywm Mode
BEMRHERT Vrs Rising,
(BD9P105MUF-C) Vre2 0794 | 0812 | 0830 | V | bt oad Mode
BamHRERT Vs Falling,
(BD9P105MUF-C) Vres 0.792 | 0810 | 0828 | V | isht| 0ad Mode
HAEE Vout_sns Voltage,
(BD9P135MUF-C) VouT_sNs1 3.250 3.308 3.366 V PWM Mode
BAmRHERE Vour_sns Rising,
(BD9P135MUF-C) Voursusz | 3275 | 3349 | 3424 | V|| 0hi) 0ad Mode
BEERMBRET Vourt_sns Falling,
(BD9P135MUF-C) Voursnss | 3266 | 3341 | 3416 | V|| o0f a4 Mode
HAEE Vout_sns Voltage,
(BD9P155MUF-C) VouT_sNs1 4,925 5.013 5.100 \% PWM Mode
BAmRHERE Vourt_sns Rising,
(BD9P155MUF-C) Voursns2 | 4963 | 5076 | 5188 | V| |;0hi a4 Mode
BERMBREL Vourt_sns Falling,
(BD9P155MUF-C) Voursnss | 4.949 | 5063 | 5176 | V| ioni| oad Mode
FB $iAE# (BDOP105MUF-C) IFs - 0 1 LA | Veis=5V
VOUT_SNS ZAER IvouT_sNs - 0.5 2.0 MA | Voutr sns =5V
HC B S BF toLy - 400 800 us
VI kXA — EERE tss 2.5 3.0 3.9 ms | Vre1 X 0.1 ~ Vre1 x 0.9
Driver
High Side FET ON &1 RonH - 200 440 mQ | Vest-Vsw =3.3V
Low Side FET ON &4 RonwL - 130 290 mQ | Vvcc ex=3.3V
. . s _ _ VN=40V,Ven=0V,
High Side FET 1) —% B I 10 0 MA | Ta=25°C,Vsw=0V
; s _ ViN=40V,Ven=0V,
Low Side FET ') —2V &t ILkL 0 10 HA Ta=25°C,Vsw=40V
- . locp1o 1.000 1.250 1.500 A | VocpseL=5V
BEHRRERALYIIILER =
locpos 0.500 0.625 0.750 A | Vocp set =0V
www.rohm.co.jp
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BD9P1x5MUF-C Series

Datasheet

BESMEE — HiF FISHEEOGLRY Ta=-40'C~+125°C, Vn=12V)

15 H

.5 =/ RE ®RK | B ES S

Reset

Reset A Lw < 3 )L F&EE Low

(BD9P105MUF-C)

(BD9P105MUF-C) 0.718 0.744 0.770 V | Vrs Sweep Down

Reset R L' ¥ 3 JL REHE Low
VRTL 3.000 3.065 3.130 \%

R(EsDe?F; SDSSABFE-I();I)« F&EE Low Vout_sns Sweep Down

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

(BD9P105MUF-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

(BD9P135M9F_C) = . Vout sns Sweep Up
Reset A L'v ¥ 3 )L FEIE High 466 478 4.90 Vv

(BD9P155MUF-C) : : :
Reset ) —4 &k IRSTLK - 0 1 WA xEESfB:SS\-/O v
Reset ON &4 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

(BD9P105MUF-C) VovpH 0.825 0.860 0.895 V | Vrs Sweep Up
FBOVP XL w3/l FEE Low

(BD9P105MUF-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
(BD9P135MUF-C)

VOUT_SNS OVP
AL w3l FEE High
(BD9P155MUF-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
(BD9P105MUF-C)

VOUT_SNS OVP
ALyl all FEE Low
(BD9P135MUF-C)

VOUT_SNS OVP
ALyl all FEE Low
(BD9P155MUF-C)

8.5 9.0 9.5 \Y

VsnsovpL 3.321 3.455 3.609 V | Vour_sns Sweep Down

5.033 5.249 5.467 \Y

SCP X L < 3 )L REJE High

S B MGy RIE High Vsopn | 2.81 2.97 314 |V
SCP Z L v < 3 )L FEIE High 405 450 a7s |y | eursue SweepUp
(BD9P155MUF-C) : : -
SCP XL w3l RERE Low
(BD9P105MUF-C) 0.60 0.64 0.68 V | Vrs Sweep Down
SCP XL w3l REE Low VecpL 248 264 281 v
(BD9P135MUF_C) == Vout_sns Sweep Down
SCPRL vy 3l FEE Low 375 4.00 4.95 N
(BD9P155MUF-C) : - :
SCPYRF L 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)

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
ol o

3.300

w
)
©
a

Output Voltage : Vout snsi[V]

w
[N
~
o

3.255

3.240

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

Figure 11. HAEE vs BE
(BD9P135MUF-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

Output Voltage : Vout snsalV]
s x> o o o
© o o o o
o ~ o N a1
o (63 o ()] o

4.925

4.900

(BD9P105MUF-C)

-50

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

Figure 12. HOERE vs RE
(BD9P155MUF-C)
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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 ;

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
[
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

Ta=-40°C, +25 °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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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

2.40

2.35

2.30

2.25

2.20

2.15

2.10

Switching Frequency : fsy[MHZ]

2.05

2.00

-50

-25

0 25 50

75
Temperature : Ta[C]

100 125

Figure 19. XA v F U RAKEH vs BE

10
2 9
c
£ 3 MODE /]
3 Ta=+125°C /
5_ 7 Ta=+25"C ~ 7
2% ¢ Ta =-40 °C »
0o é
8 _é 5 /r/
? g // /
i ot
ZI é 3 //7
g 2 v Z~
ui 1 L OCP_SEL, SSCG
3 x| Ta=-40°C, +25°C, +125°C
= 0
-1
0 1 2 3 4 5 6
MODE, OCP_SEL, SSCG Voltage :
VmobeVocp sew VsscalV]
Figure 18. MODE, OCP_SEL, SSCG i AE
vs MODE, OCP_SEL, SSCG EE
1.5
< 14
g loce1o (OCF’/_SEL = High)
— 13
g — L
212
%)
g
£ 11
[
£ 10
(&)
9
S 09
o
G 08
= locros (OCP_SEL = Low)
O 07
& ¥
P
O 06 |=
05

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

Figure 20. BERREAL v 3L K vs BE
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BT —2(BET—F) — &E

High Side FET ON Resistance : R onn[mMQ]

Reset Threshold Voltage : Vgr[V]

440
350
VesT-Vsw= 3.3V
260 \ ~
] //
" j/
170 /'/ T
= \
Vest-Vsw= 5.0 V
80

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

Figure 21. High Side FET ON i&#1 vs B

0.780
High

0.767 /
——— ¢

0.754

0.741 .AX

Low
0.728

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

Figure 23. Reset AL v~ 3 )L FERE vs BE
(BD9P105MUF-C)

290

230

170

110

Low Side FET ON Resistance : R on.[mQ]

50

Vvee ex= 3.3V

,/
g

v
—

-
/4/
\

Vveec eEx=5.0V

-50

-25

0 25 50 75
Temperature : Ta[ C]

100 125

Figure 22. Low Side FET ON #&#i vs ;BE

3.240

w
N
o
o

w
[EY
(o2}
o

3.120

w
o
©
o

Reset Threshold Voltage : Vg1[V]

3.040

3.000

Low

-50

-25

0 25 50 75
Temperature : Ta['C]

100 125

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

(BD9P135MUF-C)
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BT —2(BET—F) — &E

4.900 0.880
—4.850 .
2 High %0870 High
& =
> / . J
~.4.800 —— s v
% 30.860
24.750 S
°©
o 5 0.850
(o] N
§4.7oo 2
_ N
©4.650 > R
@ 0
= K & 0.830 -
4.600 ' 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
(BD9P155MUF-C) (BD9P105MUF-C)
— 5.50
$710.00 S
s S
2 3 5.24
£ 975 High = \ BD9P155MUF-C
o J o 497 High
8 —— 8 Low
'S 9.50 °
> > 471
© ie]
2 2
@ 9.25 o 444
c =
= =
S 900 == g 418
o~ o BD9P135MUF-C
pre ,
% K 2 3.91 !l:hgh
1 875 Low. | oW
) 5 365 »
0 0
> >
8.50 3.38
-0 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 AL v 3L REIE vs iBE Figure 28. VOUT SNSOVP AL v 3 )L FEIE vs BE
(BD9P105MUF-C) (BD9P135MUF-C/BD9P155MUF-C)
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HHRESR A

1. Nano Pulse Control™
Nano Pulse Control™ & (&, A—LA#B#ASHHBEARICK YRKRHETH >7- 50 ns Kili GEELMGRF) OHIL SWON
BREICEWLNTH., REL-HEZREEICT M T, ML SWON/NILRIZEYEVWAAEENSBEVNVEAEZICE
BEEAEHRIT B ENTEET, 22MHz TEREE VN 24 VIS HEAERE Vour 3.3V 2EEHR AT S EATHEEIC
HYET,

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, lour =0.5A, fsw = 2.2 MHz)

2. BRARTE— FHEEEH PWM E— RHI1E
BD9P1x5MUF-C (X EFiE— K Pulse Width Modulation (PWM) #lI#I= & Y E&E & % EIH L= MOSFET HE D BHA
R DC/DC AVN—4ETY, BEEMRETEIEEERMDO PWM HIEHTRA v FUJEMEL., BRENELC LD EME
HEDT=& Light Load Mode (LLM) #I#I<#ITLET,

Light Load Mode

| //\
/ g T
/

S / PWM Mode
< B /
% — /
S /
T /

— /

/

b ——7T| I L I [ I [

Output Current lout [A]

Figure 30. 12 (Light Load Mode, PWM Mode)
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2. BARE— FHEIE&RE PWM E— FHIEH — &K=
OCP_SEL H' High Mi5&. BRIERMN 200mA (Typ) KYNSKHEIEHAEEALRL., HHAEEHS Ve GBEEE
£ Ves1 D 101.3 %) %2 % & HIEIRAE(X SLEEP IRREIZEIL LE T, SLEEP IRETIX. R4 vy FUIMNEIEL, H
NEEE=AUSNDORKZFEILT S ETCRBERZMNAET. TLTATERICKYHABEA Vess (Vest O
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 FX4— bild MODE SHFDEEREIC & 59 58%] PWM E— FTEIMEL. RESET @ High #H#%. MODE
HFDHREICHNEIEHE— FNEDHYEF, T ZTOCP_SEL A Low DIBEE. PWM #HlH & LLM #lIEOTI Y EHYE
FRIZ 100 mA (Typ) EHYET,
LLM FlIEBREHICEY AM B TRIFH EMI HHEABLNBEWVEELSHY T, ShEEITDHICIEEE PWM £
—REIHERACESL,

VEn
Vg2 = VEg1 X 101.3 % (Typ) ________ |l— —
Vess = Veer X 101.0 % (TYyp)— — — — — — — — + A== ==
Vepy — | [ |
FBL | L !
| | |
| [ |
| [ |
| [ |
| [ |
| | |

|
|
|
Vour |
|
|
|

Figure 31. BE&R/RE— Fh2 4/ I F¥—+ (OCP_SEL=H)

Veg2 = Vegr X 101.3 % (Typ) _) =
Vegs = Vg X 101.0 % (Typ)— + A — — ==

Figure 32. RESET @ High HH#NEARE—RFhA2 A4 I 25 F¥y— b (OCP_SEL=H)
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PEESEl — #®E

3.

A %—JILHIE

ENMFICE2T,. TNARADU ¥y 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 TmFH High (24 o F=#& . VOUT_DIS BEA' Voist (200
mV,Typ) &Y THSBH, 30ms (Typ) BBT2ETARAFY—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) Idtss (3.0ms, Typ) &%E>TWWET, ENEBEED Vene (0.8V)
UTIZHEDETNARIE vy OV LET, TARFr—UBEEEERA LA VMEEIE VOUT_DIS iiF% GND (2
E#H LT E &L, BDIP135MUF-C & BDIP155MUF-C IZDH*. T4 AF v —HEEARHY FT,

Ve —1- Ven
20V
Ven 0.8V-1-
| | | |
|
| |
| | | |
| | | | |
| | I |
| e o
Vour | | | |
| S A 1
| i | ! | | |
400pg 3.0ms | I ! I I I
(Typ): (Typ) | ; ! ! | | !
ﬁ — | | |
| | tssx1.25 71 | | i I I |
ON | — 1
k— |
Discharge OFF oy ! )
| 400 ps | 30 ms
(Typ) (Typ)

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

4. Yty MgEe
BD9P105MUF-C Tl Uty MEREIL FB mFEEZHERLEFT . HABEENBEEEEEIIR 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 I YET, F1= FB EEM Ve (92.8 %, Typ) LUTFIZ#H S & RESET SiFDA—
JY KL A > MOSFET [ZON L. RESET #FI(Z Rrst (190 Q, Typ) DA Y E—FVRTIINEI ENET, /4
ABEDT=86H, FBEENBEEE VRILEF TR TH LD T 1 JLZ B trstneier (5 ps, Typ) AREINTUVVET,
Dty MEREEFENBETEZRELIZBEICEEELET, EABED Vowen (107.3 %, Typ) LLEIZ#H S E RESET
WFDA—T FLA4 > MOSFET [EON L&Y, 1= FB EEA Vove (104.7 %, Typ) LLFIZ# 5 & RESET iiHFD
A—TUFLA > MOSFET [ OFF LEY, LYty FOREEEE 7 1 L2 BHTAEEREBLENTT,
BD9P135MUF-C B ¥ BDIP155MUF-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 mFDEMNBERERETHEANDERICIERT I L
FHRLET,
Doy bEURIE VND 2V R ETHNIFEABEICE 5T RESET HFNTILEV U ShFET,
Voven = Vear X 107.3%(Ty%————/}+_\\—
VovpL = Ves1 * 104.7 % (Typ)y— i 1t i
I P!
Vet — = = I o :
Vi = Vs X 95.3 96 (Typ)— — A% — — — — — N\ f - N\ H P
Ve = Va1 X 92.8 % (Typ, _JI' _______ M | : 11 : : :
Vaur L | | T R
| | 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 (BDIP105MUF-C)
vV -V RRST(Max)
RESET_LOW(Max) = VpuLL-up X V]
RRST(Max)TRPULL-UP
VRESET_LOW(Max) : RESET ﬁﬁuﬁ%o)ﬂjjj@é]j_: Low LAJL (Max) [V]
VPULL—UP CTILT Y ji@%& [V]
RRST(Max) : RESET ON *&;’E (Max) [Q]
RPULL—UP : VeuLue ITHERES 2 TILT v THERE [Q]
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WS — #E

5. SERREAREEE
MODE #HFICYV AV I EEEANTEILIZ&Y . RA v FUVAEHENBI OV Y ESICRASEEEMNTE
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) MBIBALET, Tf=. T DHEEIE Vreser Y
High IS > THALEMIHEYET, IbENYVIYOHLRDILEENY Ty CETOREMN09pus (Typ) UETH
SERBE—FIZEDICHEY, ABY BV VICEBRA vy FUIBENESIZA Y EFF (Non-Synchronous mode) , 7]
HE—FRIERARY b T LIRBEEENEDEGY FET,

VIN

| | | |

| | | T T T
I I VRTH — I I I
Vour [ | | |
| | | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

VSW
| |
K [N o I I
| touyl | trsTnACT | | | | | | |
1400 ps 1 3.6 ms | ! J | | ; ;
VReseT : (Typl) (Typ) : : : : : | |
0 | oo | o
lo | oo | oo
! | 171 7
Vmooe : : ' ARENE
I 1 [
L l 0.9 s (Typ) |
N
Non-Synchronous Synchronous Non-Synchronous Synchronous

Figure 35. #}&BEIHAMERE
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WS — #E

6. D EIHEEE
ZDTFTNA AL HighSideFET #J—rRX Sy ITEEFLTEY . BSTIHFDFIRENDNT=& Low Side FET ® ON F5fH
PHETYT, T SWiHF D&/ OFF BRIZHELTH Y. ABABEIEWEHETIER/N OFF BREICEYH D
EEMFIRSINAET, 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), COEENDHABERIIRAIZTRHBIIENTEET,

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

f
= (1 — torrmIN X %) X (Vin = Ronu X loyr) — Rpc X Ioyr 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. %3 E#EHE
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7. ARY NS LYREHEREE
SSCG i ¥ # VREG I FIZHEHKE L CTHERAT 5. AR RS LIMBIEENESI LB Y., EMI / A ALRNLEEF S
FTARY b5 LYEBEEENERIEIR A v F o U BIREAEESERE I fsw(2.2 MHz, Typ) % FulM 2 Afssce (24.5 %,
Typ) DIRMBETZARKICEILLET . ZDEEZD=AFDEALAIL tssce cveLe (466 us, Typ) EH Y EFT, =72 L RESET
HAM Low DR, COHEEIEITR Y SNET, SSCGCifiF# GND IZHEKT 5 &, COMEEFEDIZHY ET,

Vin
Ven
[
| VRTH =<
l I
I [
V tssce_cvele
out : | : | 466us |
1 . (Mo
. I | : ) |
sw I Afssce = +4.5 % (T L |
22 Mz~ === : 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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8. VCC_EX #8e
O IC FMFERED -8 VOUT i 5 VREG NEBRZHIET HHEEEZF > 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
HEXZRHBEIFKE FSANTAVIDERE L TERATEET, NEEIRRED =6 VCC_EX BED Vexoven (6.0
V,Typ) #8BZ2 5 & PWMEEIZK YHABEZTIFET, L1=A>T.VCC_EX #aeIEH ABEAM VrexH (3.2 V, Max)
M5 VexoveL (5.65V,Min) DERTHOMERATEET, VCC_EX #EeHFA LA LVE EIX VCC_EX iiF% GND 1232
HmLTLESL,
VCC_EX #aEE R/ 1 7 ABRIIRKXTROONFET,

_ 1 VvccEx
Igias = Ig vin1 + Lo vee gx1 X " X — == [uA]
IBIAS : 2 VIN Ejf [pA]
Iy vini : VIN #1EER (VCC_EX DRABREKR )  [uA] (P_10 B88)
IQ_VCC_EXl : VCC_EX BREER [MA] (%)
n CEEaVN—FDOE
VVCC_EX : VCC_EX BE [V]
VIN : )\jJEEE [V]
VIN O VREG O VCC_EX O
VREG
(LDO)

I

’ 3 ® +

ON/OFF

ON/OFF

<}

Figure 38. VCC_EX 7R vV K

Vrexn = 3.05 V (Typ)
/Vrex = 2.90 V (Typ)

VIN

Vout Setting Level _

VTEXH
3.05 V (Typ)~ Viex

{
Vout = Vvee ex 290V (Typ) ~ K~

(Short)

I
I
I
I
I
Vsw I :
I
I
I

Vout Setting Levt |

D

VREG  _
3.3V (Typ)

VReG

VCC_EX State

Z S

VCC_EX OFF VCC_EX ON ' VCC_EX OFF
Figure 39. VCC EX 24 2 V45 Fv—
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1. BEFEE (OCP) Hk
BERRE (OCP) HEElZ, T L F 0 ABRERET 52 L TERLTVET . BEFRE L ALIE OCP_SEL 8
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. fEHR{REE (SCP) ##E
BDIP105MUF-C T, 5E#&{R# (SCP) B FB ifiFEE & NEREEETE VREF #LhE L F 9, FB ifFEED VscrL
(0.64V,Typ) LUTDIKET 0.9 ms (Typ) RSN B & SCP#eEIZkY 30ms (Typ) FMEMEZIEILLL., FTDOERER
BLET. FBIHFEEAD VscrL (0.64V, Typ) UTICTA o1z, 0.9 ms (Typ) LARIZ Vscen (0.72V, Typ) EALEIZ
A% E SCP (FfEkSh. BEBETCTOHABEETREY F£9, BDIP135MUF-C BT BDIP155MUF-C Tl,
VOUT_SNSiiFEEFXE=—42 L. REZMNITET, SCPREERE VscrL [LEEHNETD 80 % (Typ). SCP fZIRE
[£ VscrH lZBEHNEED 90 % (Typ) T,
ACEIBHEM D 7 ms (Typ) DR, SCP #EelEY R shFEzT, £ VINIHFEENTHY VOUT_SNS i FEEL T
Mof=15E&. SCP #HBHE LA LS SCP #iEEZ <RI LET, VIN IHFEEA VOUT_SNS IHFEFELDLT
Vscp pacT(133 %, Typ) # FE % & SCPHEEIX Y R U SNF T VINIHFEE A VOUT_SNSIHFEE & DL T Vscr pact
(133 %, Typ) %A 5 & 7ms (Typ) #&IZ SCP HEEIXEHICLHEYET, LizA>T. VINEEL VOUT BEAGEL
RENSEHRLEBEIZE, S5 79ms (Typ) BICRA Y FUIHEZELELET, L. RERKIERE
(T 27T)V5—2a v TOFERITHEMICREFTLLESWLD (Bl ZOFYTOERENEFRECBRAIAFEERT S

mE),
Output
Load l Normal Over Load Normal ‘
Condition
Vin
Vour X 133 %
V. 3%
oUT 1\ Vourx133 %/,
1\ / ﬁ % \ /
100 %1 1100 %
* +
Ves Vscpri0.72 V (Typ)
VscpL:0.64 V (Typ)
0.9ms 0.9 ms 0.9 ms
(Typ) (Typ) (Typ)
v I UDUBOUOUD IO
OCP Ao AN ocpP TN NI
Inductor Threshold Threshold
Current A
(Internal)
SCP Mask
Delay Signal 7 T 7 T
E— ms (Typ) ms (Typ) 7 ms (Typ)
(Internal) 7.9 ms (Typ)
HICCUP
Delay Signal 30 ms (Typ) 30 ms (Typ) —
SCP Reset SCP Reset

Figure 41. 55#&{R%#% (SCP) 24 2> ¥ F+—F (BDI9P105MUF-C)
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fREEHERE — WZ

3. RIJ—F>2U+vy bk (POR) - ANREBEERSEILE (UVLO)

BREETETEOREEHLDTH UVLO & PORASAE SN TULET, POR#EEEIX VIN IR FEEEZE=42 L. UVLO
BEEIX VREG In FEEZE=2 LTWLWET,

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 HEBR SN ET ., RIZVIN BEED Veorr (3.8V,Typ) #i#EZ 5 & POR O\
fREnET, POR & UVLO HNEICHEBRENDEICIEY I FREI—FEFE-STREELES, VINILETAY -4 U X
TIEVREGBEH TAYET, VREGEEH Voo r (2.85V, Typ) £ TFEIS E UVLO #&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, CDHEE. VIN BERODO VOUT ERIERART1—T 1 THIBEESH 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)—

VUVLO F

285V (Typ)~ —

<

o

m

o} H

Ny

Figure 42. POR/IUVLO # A4 S5 F v — +

www.rohm.co.jp

© 2019 ROHM Co., Ltd. Al rights reserved. 26/57 TSZ02201-0J1J0AL01500-1-1
TSZ22111 + 15 « 001 2023.06.23 Rev.002


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

BD9P1x5MUF-C Series Datasheet

fREEHERE — WZ

4. mEMRE (TSD) Hae
IC ZEREMN G CT-ORERE (TSD) #EEZANBLTWET, 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—bEHESTERLEY . £ ERFEIESRERBROANEEI0VULZLEELEY, BH. BER
EERIENEREREEA-RETOBEL LY FEFIOT, BERERBEFER Lty FRETGEE, EXITEIT
TLEEL,

TSD Detect |

| TSD Releasel_ _
I 150 °C (Typ) !

Tj

VREG

Y _VUVLoiR
2.95V (Typ)

|
|
|
|
Vout | | Ve |
| | |
[ [ |
| | | |

| K=
toLy 1 trsTNACT [
400 ps 3.6 ms
VReser (Typ) (Typ)

Figure 43. TSD # A4 S U F v — b+

www.rohm.co.jp

© 2019 ROHM Co., Ltd. Al rights reserved. 27/57 TSZ02201-0J1J0AL01500-1-1
TSZ22111 + 15 « 001 2023.06.23 Rev.002


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

BD9P1x5MUF-C Series Datasheet

Rigdlee — ®|2
5. BEERE (OVP) Hae

ZDICIEFBE=Z2NDBEXRE (OVP) #EEZXNELTH Y. VOUT AN SDFRAERNH o158, HAN
ITRITDBEEHEET, FBEREH Vovrn GBEEEE Vrs1 D 107.3%) EBADERA Y F I L X2 L—4IEPWM
EMEICUYEDY VOUT o BRESIERAH#FET, OVP BFIZEIERALERIL Ince (0.625A, Typ) (OCP_SEL=L) T
HER SN TULWET, - OVP BHHFIE RESET #imFMN GND [TTILE I EhFET, /A XK BBEEEZH D
OVP B&HM 5 trstnrr (5 ps, Typ) DEBERBHEIARESNTWVET, FBEEH Vovrr GEEERE Vre1 D 104.7 %) %
TES & OVP HREILER SN FET A, OVP EERH 5 trstnacT (3.6 ms, Typ) & RESET #iF A% Low Z&E L. PWM
HlEIAHEE F£9, OCP_SEL A% High DIBE. Incrld 1.250 A (Typ) IZHYFET,

FB i FMA—T 5 & IC L VOUT 2EEL L $IHITEEEA., VOUT BEH Vsnsoven X 5H VCC_EX BIE
D Vexoven Z#8 % 5 E NENRIRRED -6 FB i FBEEDBRHE & FHEIC PWMEEIZE Y VOUT DERZESIEHRE
T3,

Vourt

Vsw

|

|

|

| trsTNACT
I

VR ESET H

tRsTNFILT

Figure 44. FBOVP 24 S V5 Fv— k

N e

| |
|
v |
RESET | < trsTnACT
< |
tRSTNFILT

Figure 45. VCC_EX/VOUT SNSOVP #4 2 45 Fv— k
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5. BEERE (OVP) Hae — K

TRIDOES(ZVOUT BNy T SA vZEm#&Li-5&. DC/DC av/\—4 (BDIP1xSMUF-C) [ VOUT M5 EHRE
5| EAH LowSide FET ICEFRERLAAET 5 LAY T 54 VIZHER LS 14 4 — K (Reverse Polarity Protection
Diode) ##EfLz1568. HRELLTVIN EEFEEESIIENRAEREETERBASAEEENHY £T,

Reverse Polarity
Battery Line Protection Diode

Battery Line

[ > MD_T_ VIN

SwW
I DC/DC Converter

o

L I::VOUT

L

Figure 46. VOUT &/\w T 54 U DiEH
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FIUr—a L BREERE
ORI VaVICTRIEBERLNOREEZ ZFADES. ¥FTERLWEHLECEEL,
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 0.5 A/Max 1.0 A

AA Y F T REIREK fsw 2.2 MHz

BERE Ta -40°C ~ +125°C

v Cast
N VIN BST —| I—
_l_ Ly Vour
PVIN sw Y —o
VCC_EX R
+ EN FB1
Couxf Cw PGND VOUT_SNS Cour
RRrst
VREG RESET 1
CREGJ: 0CP_SEL MODE [¢—— Vmope Ree2
T GND SSCG [¢—— Vssce

Figure 47. $ZE%
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FINVr—LaVvibgBRERE — &iE

1. HA L D=FEE
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
VDR ORENINSTEDRE, AVFI B TILEBRALDBEBENKELEDEOH ITN—EZ VI RIEETIER
CHTAREMA DY FET, FAUEF I EREARETEDELE, AV F VR Yy TLER A DEENNS LGB0
BEL—TETAEREEEZHERTCELRVARENDY FT ., LREHEZEEL. FRT M 045042 VX {EIL 6.8 uH
(Typ) ZHBEWVELET,

AR )y TLERAMFRKIZEYKRFEY ET,

Al = Vin=Vout)XVour A]

VINXfswXL
Vin CANER V]
VOUT  HABRE [V]
fsw R4V F U REER [Hz)
L A UE B URIE [H]

HAYw FILEE AVeeld, RKICKYKFY FT,

AlL

_p = X S —

AVp_p = Al X ESR + SxCourxFom V] (a)
ESR Ao T UYEMENER [Q]

Cour AT UHYREE [F]

fsw R F TR [Hz

AT ADERITFT. D—IWEE4T BRI A7) EHELET. 1 V52OV TRIRTOERKET.
AT7HPHEREMLEVLENHY FT, EREROREREEA—N—ICKYVELGLIOTHEENVETY, 7TV r—>
IVORABBEEREICETAEREREA VU2 A—H—ITHERLEEL,
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FINVr—LaVvibgBRERE — &iE

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

COEHEBEIREWERELT, E53I97 - aVTUoYRHYET, 5339V - aVTUHIXEESR THD
ZEITMA, METHEHOEY FOERAR—RLLIZHLERLET, AT UoHA—H—DT—2L—+rL Y, ESR®D
BRESEE CHREVEE, FRATIRMVFUITRARBMTO ESRMEVIDETRES LS, 53 vY -3
VTUHIEDCNA T RAFEICLPBELRIENBEETH LS -OERNVETT, BEELII VY -aVTUHDEKRE
ElF. RRHEABED 2FEULNEFENFET . ERBEENSVLDERET HZ ET. DC /A T RAFEDOZEZER
TEHOENTEFEY, £, BEFRZRIFICRDO, XIRULDFEDLDEHELFET, KEEELII VY -0
VTUYRERBEENMEVNH, HABELAEWVWT TYSr—2a VTIRERVR#ECLYET, TOHBEEFE. €53y
D aAVTUYERBERRT S LEMELET,

MDAV TUHEFERY Yy TLERMEEShTHY ET,
RATREZENY v TILEFRD RMS {E lcoutrus)y N ERE U v TILEREBZA LWL SITLTLEELY,

Al
IcourrMs) = \/T—Lz [A]

leoutrMS) AU Y TIVER (Al

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

Table2. HAES Iy - aVTUHERE RIEE

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

REMEALEDEZTES ERROARMENLHY FT. BERFIVT 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= #EICL T &L,

tssminyX1.25%(Iocp(Min)=loUT_START(Max)) [F]

CourMax) <

Vour
locp(min) . BEREEBHESR Min) (Al
tSS(MiTl) : VY7 bRA2— REERE (Min) [s]

IOUT_START(Max) EERICRNSAFMICLSHNERORKE [A]

ERRENNDE, BEFNL79ms RICEBFRRGEENRET HAREEADHY ET . CNEIBREEASVGEE. EHHFF
DRABRICLYEBERRENBEL. HAVEBLLGVAIEEMENAH ST, E7 TV 75— a VEIEIZE T,

TREHERESELLES,
T, ANBREEE. AREFHNRSVMGELEF, ARICIELTET IV r—2avITTHATHERDS 2. BREE
DREELBNLET,
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FINVr—LaVvibgBRERE — &iE

3. AHaAVTUHYCnN. Cek DETE
AAAVTIoHICF, ThyFUoFavToyonenNLIarToY Cax®2BELHY £T,
Uy T/ A XEBDEDIZ, TAY T T TFoH CnIZIE23F EDESE v - VT oA RBRETT,
NIV AT oHELTThAY T TarT o eI KBENIE ESRDERa VT o EEK LIZGEICIEL.
05UFUEDESIYY - aVTFTUOYMBRETY, (L. EMI/ A ALRLZEBLEVMEAIEL, 23 uF UED+E
SEIYY-aAUTUHEHELET,) ChodtSIvy -avTUoSOREERFBREIESDE, BEMM. DC /A
TAEH, BEELESEOTRNETRISHVDESIZHELTLESL, . PVIN#EF & VIN IHFOBHEL IZE
BIDETRAVYFUT /A RBROBERBYET., £S53Iv9 - AT UHDERBEEFIRRANEEN 121
UL BEAHNEEO2F/ULDEDEHRLET, £z, ERNNI—2Pa 0T UOYDRBIZK > TREIET 58
HENRBHBYETDTPCB LA T FDFACDNT (P48) 2CSEDS5 %, RETEHPELLET,

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

ANy TILERD RMS fE lengms)lFRRXTRFEY F9,

% % 1
Iein(rms) = \/M {IOUT(Max)2 (1 - %) + EAILZ} (Al

Vin
lour(Max) AR (Max) [A]

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

REEFERNS VINIHFETORBRARNVGE, ARBDS VY E—F D ANEMGEERBENSDEITHYETS,
EEAKEICT, BELERO VNOBEERHICKE > T, HAMNOFF 5. HANF—N—2a— T 575 EFEIC
BTGNS EZREAT IDESHYET,

4, TJ—PFRLSYFTarvToHZDNT
TJ—rA RSy TarFoH Cestlzld, 0.1 uF (Typ) 53wy - arT oY% SWiGEF & BST imFDMEIZATEE
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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FINVr—LaVvibgBRERE — &iE

6. HABEHRTEEN Rre1. Rre2 DEE (BDIP105MUF-C)

BDIP105MUF-C Tlk. BN EEHREENM Rret1. Rere 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,

DL INEDEREZEL TRADIERNEDI O BEATHORBRERZV LG TEIIENTEET . LM LELAS,

FB mF(2xt L THHLVTLYS IC AEAS PCB ICKAFEREDEETHRL 7 MIRELFET., TOH. EFER
(Rr1//Rr2) X100 kQ LATFICHB XS IZRELTLESW, E/ER (Rre1//Rre2) Y100 kQ U EDBZEIZIE, R
(2) IZRELMEHLEMFIZ Cr1 & Cre2 ZBEE L TL 2 &Y, CDBF/EITIE. Cre1 & Cr2 FFERECr &Y B 5

REGEELLED 47T pF ULEZFERAL TS0,

RFp1XCFB1 __ 1
RFB2XCFB2

()

VOUT

Gm Ampl
® - com
— 0.80V
Co >

Figure 48. HABEHEER

R HERDOEE, FREH CRELE) ITKYTTUSr—2a v ORRBEEEIEIELES, RTE7TUHS—
AVICEVWTHERMS 45°LIEFIBRB 5 dB UEFHRLTLESWL, BRTBHIENTELNEEIE. UTOHA
#HRIZCCrr1 & Cr BB L TLIEE W, -, REE. BWEELTRET 2E5EIZHE 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  HABERTER Q]
Rpp A BEBREER Q]

ANBEELHABEEDENKECHY SW D ON BEIMN tonmun LTFIZHZ & R4 Y FUIREHEMNETLET . BE
LR Y F U RRBERRT 2=0ICE. UTORRIHS-HEAL VS THERATIRE DY ET., UTOHR
ERl- b E. SWALANRFY TE#BBLET . SWAALANRFY TT B0, R4 v FUITRABEHEMNME
TLHAVY FLBEN EMLETS,

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 ONBREARLBYF THMER XY TLRA v F U TRIREN
BFLES, RELERA v FUIVARBEZERRT 2-0ICEF, UTOKITH-TLESL,

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

tOFFMIN(Max) : SW /]y OFF B (Max) [s] (P10 5HR)
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FFV5r—<avpl 1

Table 3. {1#xfl 1

A His=s R
Bt IC BD9P105MUF-C
ANEE ViN 8V ~ 18V
HOEE Vourt 6.0V
HABRER lout Typ 0.5A/Max 1.0 A
FEBRE Ta -40 °C ~ +125°C
i
I
: gV : VIN B;;—' L Vour
| | PVIN '—m
i + : En VCC_EX Rey
iCFl Cra | Cou iCINZ Cm PGND VOUT_S"\:‘z Reor Cour1 |Courz [Cours
| : fE VREG RESET 1
: : ol ocP. SEL MODE [¢—— Vope Rra2
: : GND $SCG [¢—— Vssco
: e — = = == = JT_ — = = =
T hgpetter
Figure 49. S&[EE& 1
Table 4. #6511 BHRURXEF MBI 4ILEEH)
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 yH CLFB6045NIT-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 Ec'ggggl'g’;'rc 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 mm? 6.8 uH CLF6045NIT-6R8N-D Inductor TDK
Court 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Cour 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Cours 3225 10 yF, X7R, 25V GCM32ER71E106K 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 ZLARJLEER L 1= LMBEIZIE. Cri. CinzIZ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) %#ELET,
Table 5. #4611 BMMmURXEF MBI 4ILZE)
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 - Open - - -
LF1 - Open - - -
Cr2 - Open - - -
CsLk - Open - - -
Cinz 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
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FFV5r—oavhl1 — #HE

(Ta =25 °C)
100 : : 1000
9 MODE = Low
\l'//__,_.—-f MODE = High
80 / 100
/
o / / _ |
g / / E
60 = 10 —_
g / / £ 4
2 =
S O
=40 =
- / / 2 1 7
30 £
20 |/ / 1
/ / | 01
10 7 MODE = High — MODE = Low
. | ‘
0.01 0.1 1 10 100 1000 0.01
Output Current [mA] 0.01 0.1 Outp:lLJt Currei:)[mA] 100 1000
Figure 50. & vs HABHER Figure 51. AAER vs HAOBRER
Vin=12V) (Vin=12V)
80 | 180
60 Phase 135
| v =
40 - v 90 Vmope (5 V/div)
20 ~ 45 Vsw (5 V/div)
o) ~ g
k=) ~- =
c0 = 0 o
© 4
(920 T\ \‘ ~= -45 g I
Ge!m \ Vout (100 mV/div)
0 =0 WA AW
-60 135 ¥ Time (200 ps/div)
-80 -180
1k 10k 100k 1M
Frequency [Hz]
Figure 52. RR#4F14 Figure 53. MODE ON/OFF 5%
(Vn=12V, lour=0.5A) (Vin =12V, lout = 50 mA)
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(Ta = 25 °C)

lout (0.5 A/div)

E—————

lout (0.5 A/div)

Vour (100 mV/div) offset 6V
fremsismsmesssmmemam——;] W
'Y

Time (1 ms/div)

Figure 54. BT#IGE 1
(Vn=12V,Vmobe =5V, lout=0A ~ 1A)

i\

Vour (100 mV/div) . offset 6 V

WA

L g

Time (1 ms/div)

Figure 55. BfIGE 2
(Vin=12V,Vmobe =0V, lout=0A ~ 1A)

Vin(5 Vidiv) | _ f Vin (2 V/div) \ ’ E
. \ l
, i
e e ‘W/_-
. Vour (2 V/div)
Vour (100 mV/div) offset 6 V
L
Time (200 ps/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 V4
> > /]
o5 ©5
=) =) e
g g /
S4 S4 g
2 g /
53 53 7
O @) 4
2 2 T
1 v 1 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. HHAEE vs ANEE 2
(RLoap = 600 Q) (RLoap =6 Q)
6.100 6.100
6.050 6.050
= >
() ()
g 6.000 g 6.000
2 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—Y3> Figure61. O—FL¥alL— 3>
(lour=1A) (Vn=12V)
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FFV5—avhl 2

Table 6. {1#xfl 2

EHH Hik=p 4B

B IC BD9P135MUF-C
ANERE VIN 8V ~ 18V
HAERE Vout 3.3V
HAORRER lout Typ 0.5A/Max 1.0 A
BAERE Ta -40°C ~ +125°C

TR ! c

| VBAT LFl I BST

| —e Y : VIN BST L

| 1

| : PVIN sw

! I 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 ¢—— Vssce

b L L) L L 1

| p— pp— — pp— e — p— p— p—

___________ |

M-type filter

Vour

Figure 62. S&[@& 2

Table 7. #6512 #HRIAL (MBI ILEH)

| 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 yF, 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
Court 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Cour 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA
Cours 3225 10 yF, X7R, 25V GCM32ER71E106K Ceramic MURATA

(Note 1) EMI / 4 AL AN JLEER L 1= LMEEISIE, Criv Cina [ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) ##E L EY,

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 pF, X7R, 50V | GCM155R71H104K Ceramic MURATA
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FFUr—2avhl 2 — fH{E
(Ta = 25 °C)
100 1000
90
f’“ /
80 L 100
70 ,/- T = MODE = High /
T o /| MODE = Low E
= = L~
g 5 // / £ //
S O
o 40 / 5 1 /
30 / £
MODE = High /
N 1/ o 71
10 v 7
0 MODE = Low
0.01 L L
0.01 0.1 1 10 100 1000
Output Current [mA] 0.01 0.1 1 10 100 1000
utpu rren
P Output Current[mA]
Figure 63. $h& vs HABHER Figure 64. ANER vs HAOBRER
(Vin=12V) Vin=12V)
80 I 180
Phase
60 l 135
Vwmope (5 V/div) | 4
40 OScadil N\ 90 e
'~ \ Vaw (5 V/div)
5‘20 ~[_ \ 45 §
o -~ °
— ~. —_
£ 0 T S~ \ 0 %
(O] . =
-20 | = 45 O
Gain \ Vout (100 mV/div) offset 3.3V
-40 —— 90 AV AV
60 135 T 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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FFVo—2avhl 2 — HE
(Ta=25°C)
louT (0.5 A/div) -

lout (0.5 A/div) |

Vout (100 mV/div) offset 3.3 V

Time (1 ms/div)

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

Vin (5 V/div) lt

e e T e,

- ¥

Vout (100 mV/div) offset 3.3V

Time (200 ps/div)

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

W
Vin (2 V/div) \ 4

r———
Vout (100 mV/div) ~offset 3.3 V
SRR PRV
< R

Time (1 ms/div)

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

\ f

L o

Vour (2 V/div)
Time (200 us/div)

Figure 70. AHIG% 2
(VIN=16V ~ 3.5V, lour=1A)
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FFVr—oavhl 2 — #HE

(Ta = 25 °C)
8 8
7 7
6 6
= =
8_’5 8)5
£ £
S4 S 4
2 H
— = /
3 3 3 3 7
2 .|. 2 ‘
1 l 1 I
0 0
0 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Input Voltage [V] Input Voltage [V]
Figure 71. HHAEE vs ANEE 1 Figure 72. HHAEE vs ANEE 2
(Rroap =330 Q) (Rioap =3.3 Q)
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3.337 3337
2 S
;3 3.308 S 3.308
3 o}
3.279 3.279
3.250 3.250
8 10 12 14 16 18 250 500 750 1000
Input Voltage [V] Output Current[mA]
Figure 73. 54/ >vL¥XalL—Y 3> Figure 74. O— KL ¥alL—Y 3>
(lour=1A) (Vn=12V)
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Table 9. f£#x41 3

1HH Hik=p 4B

B IC BD9P155MUF-C
ANERE VIN 8V ~ 18V
HAERE Vout 5.0V
HAORRER lout Typ 0.5A/Max 1.0 A
BAERE Ta -40°C ~ +125°C

TR ! c

| VBAT LFl I BST

| —e Y : VIN BST L

| 1

| : PVIN sw

! I 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 ¢—— Vssce

b L L) L L 1

| p— pp— — pp— e — p— p— p—

___________ |

M-type filter

Vour

Figure 75. $&[@i& 3

Table 10. ft#:#513 #MEURX b+ (MBI 4ILEH)

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 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 220 uF, 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
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
Court 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA
Cour 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA
Cours 3225 10 yF, X7R, 25V | GCM32ER71E106K Ceramic MURATA

(Note 1) EMI / 4 AL AN JLEER L 1= LMEEISIE, Criv Cina [ 4.7 PF (3225, X7R, 50 V, GCM32ER71H475K) ##E L EY,

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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FFV5—2avhl 3 — HE
(Ta =25 °C)
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Figure 76. #h& vs HABRER Figure 77. ANER vs BRER
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Figure 78. RiRE4HMH
(Vin=12V, lout=0.5A)

Figure 79. MODE ON/OFF %
(Vin=12V, loutr = 50 mA)
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FFV5r—avhl 3 — &
(Ta = 25 °C)

f——————— ———] . S m—————————————
lout (0.5 A/div) lout (0.5 A/div) | |
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e ——————— [———————————{ I e rre————

Vout (100 mV/div) offset 5V

Vout (100 mV/div) offset 5V
i .

Time (1 ms/div)

Time (1 ms/div)

Figure 80. BHIGE 1 Figure 81. BHILE 2
(Vn=12V,Vmobe =5V, lout=0A ~ 1A) (VNn=12V,Vmobe =0V, lout=0A ~ 1A)
Vin (5 V/div) \ | | Vin (2 V/div)

| \ J

\ ' vy ——

Vout (100 mV/div) offset 5V

Time (200 ps/div) T Time (200 ps/div)
Figure 82. BiRIGE 1 Figure 83. BIRIGZ 2
(Vn=16V ~ 8V, lout=1A) (VN=16V ~ 4V, lour =1A)
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(Ta = 25 °C)
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Figure 84. HHEIE vs ANEE 1 Figure 85. HOEBIE vs ANEE 2
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Figure 86. 54/ L ¥alL—Y3a> Figure 87. O—FL¥alL— 3>
(lour=1A) (Vn=12V)
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ERERMRS 1 ~EEA

Reverse Polarity |
Protection Diode N ____

Battery Line

VIN
DC/DC Converter

+

Figure 88. B EIRIHLIE S 1 > EIREHI

$ELLT, EHERBHBS A VEBRFIERELET,

TEI4ILEE, 3RDLC T4ILETT, —BHICESAKADTAY TV FavTob EHALET,
REGBEFEZRONDHO EM T4 I3 ELTRBLEHEEBDLIZENTEETT, BB, mB I IIL2EEHT 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,

WIERE S 1 +— F (Reverse Polarity Protection Diode) (&, /Ay T VR EDERFR > THICEHRL-EBORED-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 S3A to 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 A LRMEEERT S5 LN TEET, Figure 89 (a)m S Figure 89 (c)l&. [EE DC/DC O v/\—2 DEHRIKET
LK<Y, Figure 89 (a)® Loop 1 I& High Side Switch A% ON. Low Side Switch A% OFF Bf[Ca U /\—Z [CHFEN B ER %
#ZLTHY. Figure 89 (b)® Loop 2 I% High Side Switch ¥ OFF., Low Side Switch AAON B [Ca U /\— 2 IZFN DB %
R LTUWET, Figure 89 (c)DAHRIE Loop1 & Loop2 MENZEFR L TULVET . High Side Switch - Low Side Switch A% OFF
M5 ON ~, ON M5 OFF NELT H-UICARBIOERTHLLELCLFET, COREFELCLPRBL-OERAKETL
(OWEAEEBRPENET, TOROAANILTUH L IC TEEINDIKEHOEEEZTESEITIESCTEHI LT,
JAREFLETEDNTEET, FMICOETFELTERAYFUILF2L—4L)—XOF7F)5—3>/—+ THRE
AVN—ZDOPCBLATY FFE #TSRIESLN,

LOOPL_ sy e S
Vin O——e=== * YN g (O Vour
High Side Switch L .
& | Cw \OO | Cour
V Low Side Switch | .-
GND O—# o *- O GND

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

VIN G @ ()\<> LYY L' . L 4 O VOUT
High Side Switch

Cin 7[ N | Cour

\ Loop2 ) =

N 2/

Low Side Switch
GNDO ® ® O GND

Figure 89 (b). High Side Switch : OFF, Low Side Switch : ON Bf D B fi#Z &

Vin ASeh ® O Vour
T
c, High Side FET | Cour
Low Side FET |
GND ® O GND

Figure 89 (c). BRNDES. L4 7™ F L TOEEEHFR
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PCB L4 7 rREHZDWNT — &=

PCB LA 7 hEHKET HRICIE, UTICEFIREHERL TR LTSI,

1.

©

10.

11.

VIN #5F (20 pin) & PVIN 3F (1,2pin) DAATHY T 25 a 2T o9& PVIN iiF & PGND 5+ (4,5 pin)
IS L CREEHICEDESICEREBELTLESL, E5I20.1uF (C) DA YTUH% PVIN BFOERICEMT
BCLTEAR/ ARXDEBERICHREERIELET,

IC. AW ToY BAAVE9 4, Ao TUoYEERORCRARBICEEL. £ RMOESRIEIR CETE
BEITILSICLTLESL,

ICOBREIN-REABICRLEVEBIZCIS IV RFTIL—2FBRELTESLY,

GND ##F (13 pin) [FE#ES S5 KT PGND #FIF/NT—RT 590 REAYET, ChODIHFFIXIC DEE
ENLTERGLTLESWD, NI —RITSOVVRETEDIRLTEZLDETEFEL>TI IOV RTL—UIzERLT
QAN

VREG a7 U HIETE ST VREG #iF (17 pin) . GND #iF & PGND SiFICHELWMIEBICEEE L T ZELY,
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,

T—rR Sy TRAVTUY Cosrld SWHEF (6,7 pin) & BSTi#HF (8pin) MELIZERELTLFEELY,
ARAYFUT ) —EhoDESH/ A XER/NRIZT B0, SW IHFMDA U EF Y A ETOEBITAIAEERYE L.
SENRE —VEREIBELEITHEFARNE SITLTLEEL,
HBAAVTOHIEA VU F IR ENRT—RTSVU FDELICEREL TS,

HANSD T4 — NI SAUEAVEFIRERLAYF T/ —FhoERSITTERBESINTLEEL, 2O/
BONE A XDEEEZITHEHABRICEREZE LY HEAFTREICHE YT IGENHBY ET., TD1=
HTL—FNR9ISA42IE VIA ZNLTEBABE L. VOUT_SNS #fHF (14 pin [BDIPLO5MUF-C], 15 pin
[BD9P135MUF-C, BD9P155MUF-C]) 1T L T2 &Ly, VCC EX #EEOCH AT 4 RF ¥ —DHiEE ALV 5156
%, E#IZFhFh VCC_EX #iF (16pin) +> VOUT _DIS ##F (14 pin [BDIP135MUF-C, BDOP155MUF-C]) 24
mLTLEELY,

BD9P105MUF-C IZI& 7 4 — K/Vy & 3831 Rre1. Rrs2 NHETT . Res1 & Rrs2 & FB 3fiF (15pin) DA< IZEEE 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
[0}

Figure 90. #REEMRL 1 7 Fjl (BDIP1Xx5MUF-C)

Vour
SW —Y Y Y\

VCC_EX
(Reso) _| Cour
VOUT_SNS

FB |j
Rrs2

Figure 91. 7 4 — K/3w 4 OJE 048I R
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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,
UTRBETH S0, E7 TV 7r—2aVEIRICEWNTL CHEZSBELLET,

_ 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 #&#1 [Q] (P11 BH)
Ront : Low Side FET ON #&#i [Q] (P11 B8)
lIour : BFER (Al
Vour CHAEE [V]
Vin C ANEE V]
o vina : VIN LB [A] (P_10 B8)
Iy vee exz . VCC_EX # &R [A] (P.10 B8)
tr C RAYTF UL EANYEERM [s] (5ns, Typ)
tf AL FUTIABTAYEERM [s] (5ns, Typ)
fsw R F U IREIEE HZ) (P11 BH)
LRI LI
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 & #
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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
(BD9P135MUF-C, BD9P155MUF-C)
VREG
tﬂJ vouT pis [ |—¢ ’
OCP_SEL/ 50 kQ 56 ﬂ
SSCG |
i i Go G
GND GND

XIEIEX Typ TT,
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AHADFEMERE —

=

14. VOUT_SNS, 15. FB (BD9P105MUF-C)

15. VOUT_SNS (BD9P155MUF-C)

J

VOUT_SNS %& ‘ J:;FI

GND

VREG

10 kQ

HBL I

vouT_sns|_|

15. VOUT_SNS (BD9P135MUF-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 avN—42DHAEE) [ZDOLWTIE, LAROSREETOEE
TSSOV RUTICIRNS ZENEZONET, L BFEEBEHFIATEERICL > TAEMIZHIBEERE. V3
DY RHFIEVNESZFERBICEVWTHIRIEEBMICHES L SICLTLESL, FL-EBICBEREEEN. 57
Y RiEF. L AFEHRFUND TR TOHRFNT I FUTOEBEREIZHELHRWLESICLTL a0, RSN,
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, MITHROT SO FOBRBNI—VBEHLEVESFELTCESWL, ¥
SYUURSAUDERRIF. BA VE—FURICHEBESITLTLESL,

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

SyahlLy Z20T
IC REHIZEEEK(E. BREBABICHELSERET, BRNICS Yy 1AL MARNDGEENHYEIT DT, ERD
TYVTBECER. 7592 RNRA—VEBOIE, SIZELITEELTLESL,

Yy FERTOREIZDOWNT

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

P a—FEBRERIZONT

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

KREADANEFOLEIZDNT

CMOS +S U PREDANFIEEICA VE—FVADEL . ANHFEA—TUITT 5 ETHREREDKREIZZY
F. CNICKYRIBDOREBS— D p Fr R, nFrRILVESVORANEBERELLGY, FTEGERERMNR
nNFEJ, Tz RETEICEY . BENOHEZT S ELHYET, Fo T, READIHFIFIHEHEELTS> 20
NTWEWRY ., #EYRER. tb((iﬁ‘%’b‘/ FIZERT 5K SICL TS,
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ERLDIE — HE

10. B ANIRFICDOLNT
KICIFE/UPYIICTHY., ERFHICEFIHDOILOOP+7A4YL—avé, PEREZEALTVLET,
COPRBLEERFONEBLTPNEESHERIN, BEOFERFIERSIAET,
FIZIE, FTROLSIZ, BHE FS VDR EINHFEERINATNSISE.
O TIEL. GND > (HF A)DEE., FS5 2R 4 (NPN)TIE GND > (I5F B) DB, P-NEENFESL 1A —F
ELTEELET,
OFfz. TP XH(NPN)TIL. GND > (IfiF B)DEf, RBIRDFES A A — FLEET HHMOFFO N EIC
KOTHEDNPN FSUORANEELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LK Y. BABRBEDO TS E5I
FERIL. BEME. OLWTEBEOREELLYBET, LEA>T. AHBAHFICGND (P ER) KYVIEWEEZ
MY 3458, BERFAIFIETDIEIBFEVAZLEVESHRISTEELTLESN, Z7FUr—2a vz T
BRGFERHFEENHFICHE - -5E. ARRBE-IERFEZHRETIAEMELAOY FT. HIZIE sMtrarT
UHIZERAFry—OSN-RET, BRHEFNAGND (T a— b ENBEHETYT, -, BRHEFEIIZHER
FFLEDEFAA— KH LLIFBIHFEERIFBFBICNANADEA A —FEHFATHEEZHELET,

\ B \ [F5222% (NPN) |
ImFA iHFB B S
© 1 [ c
p* £ P ) p* Lﬁ}
NN NN S N N
5 e ey
/‘I J_ P%ﬂ x__ A J_
1 6nD = L GnD
FERT ERT

Figure 93. €/ 2w % IC &4l

11.£53vY - arTUoHOREERIZONT
SMFFaoTOHIT, ES52v Y - AT UV EFERTHIEE. BRANMTRIZELLMBEDET. RUERERE
IZEBPBRENDELLEEENDSIZ. ERERELTLESL,

12 RERERRRIZDONT
IC #EWIEHNSHCI-ODEERELBRZABL TCEVET, REEASEERNTIFERAWVLEEETN, AH—
BEEAMEEFBATREN#MET L. REREMBRISELHEANT—FFMN OFF LET., F0&FY TR
ETiMETITHLERIIEEBTERLET, 4H. BERERKIIENRAEREEBA-KETOFELEBYETD
T, BEGRERREFERALEtY FRETEEE, BCBFTIESL,

13. BEFRREREIZDOLNT
HAIZIEEREAICKE C-AERRERBNAANSBICHE SN TLSzH, BRI — FREICIEK IC BBIEFHIELET
AN, CORERRTERMLERICE ZWERILIZAEDLZHO T, EHGMNASEERNKSE. BERTO CHERICHE
THLDOTIEHY FTEA.
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RIERLER
B D 9 P 1 x 5 M U F |- CE2
] ‘
LE] HAOEE nNyir—=o Mooy
0: HZ MUF: VQFN20FV4040 | C:E#S o 85
3:33V aft Jr—I 5
5:50V E2: U—ILRIVARRF—ELY
EMR
VQFN20FV4040 (TOP VIEW)
Part Number Marking
/
LOT Number
/—
K
Pin 1 Mark
FiERA HAOERE 1=
BD9P105MUF-CE2 axE 9P105
BD9P135MUF-CE2 3.3V 9P135
BD9P155MUF-CE2 5.0V 9P155
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NETERERE - T+—S VT

Package Name VQFN20FV4040
- 4, 0£0. 1 -
[
" [
i i
= [
[

1PIN MARK

OMAX
{2l

/. M
. § N S -
—
—_ ||
- co| @™
o
(=] =}
2| [do. os]s] P g
S -
o
o

2. 1+0. 1
co. 2
1 5
6
20 O &
D) d B
=]
~ D) d 1l
b D) d o
4
16 (-
S D = 10
NENENEA
s T 1 (UNIT: mm)
PKG: VQFN20FV4040
1. 0 Drawing No. EX426—5001
- P +0. 05
0.5 0. 2579 9%

NOTE: Dimensions in () for reference only.

<BERE. AR¥E. 8EFE>

TERE IVRAT—ELY
AEHE 2500pcs
agEsm E2

(V—ILEEFIZEL, BFTT—T%3I1EHLE
LEIC, HRO1BEUA ELISCHAM. )

Y

0.0 0,0 0,0 0,0 0,0

E2 {TR| E2imR||||E2iTR| | E2 i TR ||||E2 TR

et ||| teier | i |[|f T ie

~

\ Direction of feed
Pocket Quadrants >

Reel
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ET R B
Bt 777 EZENE
2020.04.28 001 FIRIERK
FIV =S a UEEEERE
HAOLOBREIZODWTHDEEHZELEE
2023.06.23 002 A3 2T 2 Cour DEEICOVTHRBELE
" HAOEEHREEN Rre1. Rz DEFEICOVWTHREHEZER
7TV =23 Upl
BRUXDEZESR
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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
HAIN3BIE. BERICEMELTHICHRE. EEESEE CHEZRCESL,
@K - - EE - ARBFEORAKPTO ZEA
QESFAN - BHNERE. BEEPTOIFEA
@#A. Clo. H2S. NHs, SO2. NO; ZDEBMHRADE WEFFTH ZHEA
@HEL[CEMEDBWNVRETO CHEA
OB E LT RUSERCHAE L CEZ—/LERE. IR EERET 555
AR BZEZH/ESFTHIE, O—Fo VI LTOTEHR
DIEFALEFITORIZEZEITHOEWEEERSEI A TDIS VI REZFRINEIBEIEKRL, =L, BEIZD
WTIEHRICHERESBEVLLET, )L, FAERTED TS v I REFRICSKIEKBEXREEZ* CFERDOGE
®WZBTHLSWEFmTOIHER

A AT SRR IR SN TEY FE A

AUSBARRZOFMTI PR TELRVER - FRZERT IO, REROHEAICH->THEEEREMIC
RESN-RETOFHERUVHERZESBOELET.

NILZAEDBENGER (ERETOXRELER) ANHLH5EF. SEFEMCARGEZRELL-RETLYT
ZOFERUVHEEOEEESBOBLFET T . EERTOAFEHICEVTERENLULOABREMMENET &,
AHGBOMERZEEENMELONEIBEETNAHS-ORTERBEAUT TIHEALLZEL,

BENBRREIABEREICELDETT A L—T 10T LTSN, F, BERASWERETCTIEROERE. 2 TEE
BAEZTL., ReEAHEEZBA CLWEVEETHLI L2 THREZEL,

FERBEIMALCKEICEHOREHERRNTHS - LETHERCLESIL,

AEHDEBNEZER L CARBZCHERASNLCLICE>TELETES, HERUEHICEAL., O—LAl
—UEDEREEVFEA,

RERUVERNDEF LOIEER

1.
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