ROHM Datasheet
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BD9161FVM-LB Ih L > FE—F PWM HIHARICK Y SEBELEZEEH Lz, BEERMPEBERR A v FrILXalL
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BEREICOMNIERERET DIL—TEEBMLTPWMHIEMESEERLTLET,

» PWM(Pulse Width Modulation) /|1
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BE)NEEREHEES(FB)E—T HL RESETESZHAL. EERAH DK Y QXM 2 —> - & 7(Nch MOS FET
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xR K EH(Ta = 25°C)

H H Hoa=] E O ==X (v3
Vec BE Vee -0.3 to +7Noe D v
PVcc BE PVce -0.3 to +7Noe D v
EN EE EN -0.31t0 +7 v
SW,ITH BFE SW,ITH -0.31t0 +7 v
HAEBKL Pd1 3g7.5N¢2) mw
HABK2 Pd2 587.40N03) mw
B EREE B Topr -25 to +85 °C
REFEEHE Tstg -55 to +150 °C
REESHERE Tjmax +150 °C

(Note 1) 7=72L. Pd ZE RN

&,

(Note 2) Ta=25°C LLETHEAT H15HAIE. 1°CI2D&F 7.2mW ZH L S, (70mm x 70mm X 1.6mm 55 X THRF S EREAEEE 3%)EHEH)

(Note 3) Ta=25°C L E TEAY H15HE(E. 1°C 2D & 31.2mW ZR L %,
AR MMEERVBEREHEG EDOEABRREREBATHEIE. £

(JESD51-7 %L E AR REEF)
FAEFEITHWIRICE S AREMELH

YEF, . Ya—+rE—FLLLEF—ToE

—FHE, MERKEEZEETEFE A, BABRKEEREZEADLSUHBRE— FAEESNDBE. Ea—XREMBENLERERREMLTENTS LS TR

HBENLET .
HERBEE M (Ta= 25°C)
H H Eiass &=/ T =P BAfL

Vec BE VecMoed 25 3.3 45 Y

PVcc BE PV 25 3.3 45 \Y

EN EE EN 0 - Vvce \

HAOEEREEH SW,ITH 1.0 - 3.3 \%

SW inFFEHH AER |s.W(NOte 4 - - 0.6 A

(Note 4) 17=12L. Pd #BAIEWLNZ &,
BRMNEHEEFICIEED AR WLRY Ta=25°C Vec=PVc=3.3V EN=V

H H Eia=s =/ ZifE &K Bif 5 #

AR N1 BERER Iss - 0 10 WA | EN=GND

TY T« JBEERER lcc - 200 400 MA

EN Low EE VenL - GND 0.8 v 2B UINA B

EN High EF VENH 2.0 vee - v TOT« I

EN RAER len - 1 10 MA | Ven=3.3V

EERIRE Fosc 0.8 1 1.2 MHz

Pch FET ON iE#1 Ronp - 0.35 0.6 Q PVcc=3.3V

Nch FET ON #&#1 Ronn - 0.37 0.68 Q PVcc=3.3V

HAERE Vour 0.784 0.8 0.816 v

ITH >0 85 Ithsi 10 20 - WA | Vour =H

THY—RER Ithso 10 20 - WA | Vour =L

UVLO BHERE Vuvior 2.2 2.3 2.4 V| Vee=H—L

UVLO fERREIE V uvLoz 2.22 2.35 25 \ Vee=L—H

v FX/)-‘— FH#FEE Tss 0.5 1 2 ms

2L T—Z v FEE TLaTCH 1 2 3 ms | SCP/TSD EifEr}

HAERBREERE Vscp - 0.4 0.56 \Y Vour =H—L
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FET—2BET—45) —#E
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i F 21 & 45
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2
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Figure 26. EixL 1 7 FEHE

DOXBOBMAEIEBED /N2 —V THEZEFESLATIRLTLEZL,
QAIDES Iy AT UH Cnlk. ICD PVee-PGND EVIZIEWMIEIZ, £-HAa VT oY ColdIC D

PGND EVITEWMIBIZLA 7S FLTLEEL,
@ITH-GND E U f® Cirn. Rrn [SHE D L ITEBOSIERLOBENE S LA T L LTLEEELY,

LER7IU—avTORRBRVR b

&= LK) [} A—Hh— B
TDK VLF5014AT-4R7M1R1
L AL 4.7HH Sumida CMD6D11B

Rin B 10Q ROHM MCRO3 Series

Cin tSIvHvarvrFoy 10pF - ) CM316X5R106K10A

Co tS3IvyHsarTFoYy 10pF R"tJ CM316X5R106K10A
Vour=1.0V B 820pF murata GRM18 Series
Vour=1.2V B 560pF murata GRM18 Series

Ci I3y yarToY Vour=1.5V B 470pF murata GRM18 Series
Vour=1.8V B 470pF murata GRM18 Series
Vour=2.5V B 330pF murata GRM18 Series
Vour=1.0V B 6.8kQ Rohm MCRO03 Series
Vour=1.2V B 8.2kQ Rohm MCRO3 Series

Ritn i Vour=1.5V B 12kQ Rohm MCRO3 Series
Vour=1.8V B 12kQ Rohm MCRO3 Series
Vour=2.5V B 15kQ Rohm MCRO3 Series

HERM) R MIFHETRELDOLEELTEYFIN., CHERICHI>TEEY FTORMEERETSICEBEVLLET,

Ft. RAVFUT I A REDEENKEMEE L, VeePVecBIZTE—/RR T4 LB %, SW-PGNDREIZY 3y hX—4 14+ —FK*%

BATDESICHBELLET, TOMMTTEBRERZERE L CIHEAICHIBEHFEOAL LT, BEFELEDMITHERUEEICO
NTYFXEEZERLTHAV—PUVERTREL TS,
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TV r—a vEREESE

LaqIL(L)DEE

SALDMEE. HAY v TLERICAEHELET.
\//Ml\v/ KD ES LA LRKENEE, Flo. R4 vF LT AR
v BEONEEY v ILERIETAY £,
(Vee-Vour)xVour

Al = LxVooxt [Al- - - (1)

I

HAV Y TILERDBELGREMEL. RREHERD 20~30%EETT,
AIL:O-25XIOUTmaX [A] - (2)
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Co = PR
AlxVeox [H] (3)
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Figure 27. A1) v FILER
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> >
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BELRHEMEIEREZFERL TRELTLEELY,
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ERYYTNERIZKESRAETELIRESDEESROANILVTUOYTHD
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4 (I FR4HEEIER Rirn,Crrn DERTE
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A : fp= 1
) ; PN fp(Max) 2TTxXRp*xCo
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L

0 AN 1
dB I i e S —
[dB] w \ f2(ESR) fz(ESR)= 2 TxEsrxCo
HourMin | ~_ /
: ' loutMax .
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HABRNELT 5 E. AFER Ro AEALAR—ILORK
BIFELSBYET,

Phase
[deg]

o 1 2
fp(Min)= > X RomaCo [Hz]— B2 & TR

Figure 30. #—F 2 IIL—TF 45 4 U434
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o+ ]
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-90
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Figure 32. 54 (38 SRR K

RELERBIL—T2EDEDICIE. ZOELS(C, BHaA VT oS EAREBRICE > TTESR—IL p(MinNZEIS—7
VIO CREOWBETTF Yy UEILT B ETRERINET,

fz(Amp)= fp(Min)

_ 1 _ 1
2TXRituxCitH 27TxRomaxxCo
S5.HNEBEEDHRE
HAEE Vour FRAG)ICLYRESNET,
VOUT:(RZ/R1+1)XVAD_] - (6) Vaps:ADJ ﬁﬁ%%&(08v Typ)
Rl, R2ZMETH L THHICHABEEZHRETEET,

Output

( HHEEREEHHEIL 1.0V~3.3V)

Fiz. RLIZIEX 1kQ~100kQ BEDHERMEEXFA L TSN,
100kQ U EDOKREHEHELZFERT 2581E. Vy TILERSE

Y MITHAERLTLIEELY, Figure 33. HABEREER
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AAYFOTERODYMEIZDONT
PDENFREDODLSIZREFEFT,

_ Vourxlour X 100[%]= Pour x100[%]= F)OLMOO[%]
P

Vinxlin i Pout+Pbq

AAYFUTLX1L—2DEEADER Ppg . TRDOLSBEDLHITON, ChOEBETILTHEEMLEIES
ENTEFET,

BERDER

1)a4 )L, FET @ ON ##il= & 548% : PD(’R)
2)7— FREMEELK : PD(Gate)

IRA Y FUTHEK : PD(SW)

4)3 2T YO0 ESR 8% : PD(ESR)

5)IC DEMEEFRIEK : PD(IC)

1)PD(PR)=lour®*(RcoitRon)  (Reoi [Q] : T4 LD DC &4, Ron [Q] : FET @ ON ##i. lour [A] - HAER)
2)PD(Gate)=CgsxfxV (Cgs[F] : FET O~ — FARE. f[Hz] : XA vy F U5 RAKE. V[V] : FET 45— +BEET)

Vin?xCgrss*lourxf e . . .
3)PD(SW)= |DF:5§ ouT (Crss[F] : FET O#IRZERE. IorvelA]l : ¥— FODE—V ER)

4)PD(ESR)=Irms’XESR  (Irws [A] : AT oH DY v FILEFRK. ESR[Q] : EMEFIEH)
5)PD(IC)=Vinxlcc  (lcc [A] : BIRER)

BBk DINT

BD9109FVM-LB [FEHEDT=6., [FEAEDT TV r—2a v TRELGEBGEEILL ., BREADOBEFLHEVWEEZTEY
FIH. BEALEE. aEHEE. E8H. R TOFEARKICIIRFET ILENHY FT,
$8RI1%, FET D ONBHICK 2 EBIEARDA BRI T DL E L LET, BIRDIEXRIZIEZOMIZS — FRBEBEOCRA YV F
VUBRGENRBY TN, LREHICENTIE, EBEBRIRIIENICLEEIASTT,

1000
(DIC BikEF
800 6ja=322.6°C/W | leOUszRON
(245 TREARRER Ron=DX*Ronp+(1-D)Ronn
; Bja=212.8°C /W
587/4mW — —
E oo 2587m D: ON Fa1—7F 4 (=Vour/Vco)
°
3(. Ronp : Pch MOS FET M7 ik#n
= 00 ©387/5mW Ronn : Nch MOS FET O VB4
i N lout : HAEFR
200 T~ BN
0 [~

Y
0 25 50 7585100 125 150
BEERE Ta[°C]
(MSOPS)

Figure 34. BERHIHHE

15'])Vcc:3.3v, VOUT:2.5V, RoNp:0.35Q, RONN:0.37Q, |0UT:0.6A n & g‘
D:VOUT/VCC=2.5/3.3=O.758 ctl')
Ron=0.758x0.35+(1-0.758)%0.37
=0.2653+0.08954
=0.35484[Q)]
P=0.6"x0.35484=127.7[mW]

BD9109FVM-LB I& Ronv>Rone THY . ON T a—FT A WREZFWVIEBENNSKHBYFET, LEDHRFEBXREEEL.
EAR—U U EH BRI ET TS,
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A H 775 i 5] 2% ]
* EN pin - SW pin PVee  PVec PVcc
10kQ :LT
EN . |
MV | sw
- ADJ pin + ITH pin Vee
10kQ
ADJ ID_
ITH

Figure 35. I/0 A A& {fE&E
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FERLDEE

1. EROFEHKIZOWNT
BEARIZOBERICEY LSINKETEBNAHY FT ., SEGHIERERE LTHBICERE LSIOERGF
BICHAAF—FZANSZEDOREEZREL TS,

2. BRSAIZDONT
ERNE—VDREHZBEWNTIE, BRS A VOERBRIE. B VE—FDRIZEDEIICLTLESL, ZOB. T
aw%ﬁﬁ&7+n7%ﬁﬁﬁ ENHARBAHTH>TH, TUFILREBRNI—VET7FATRERNI—2IE

%L BRI A—VDHEBA VE—FVRICKDBTFATERADTIOAIN - /A XDEY AAHEHMEL TS
o IOV ERSAUIZDONTEH, RAHDONRE—VEHEEELTLLESLY,
itngwi&rwaﬁﬁ%(ouraﬁ oo  RIHEFRICaYTUoYERATSEEDIC, amzy?yﬁ
FHAOKE. EETEERTINECACLREFRAT I VT UYOEEHICHELRVNCLE+PCHERDSZ.
BERELTLESL,

3. U739V FEMITONT
T390 FinFOBMBIVIESEEREICENTYH, REBMICHASLIITLTL LS, FLERICBERERZ
BO. I3V FRFUNDTRTDHFNT SV FUTOBEICHELHANELSITLTLEEL,

4. T390 FEH/I2—2IZD1VT
IMEB Y TSIV RERBRITIVENBHDIGE, KEFRISTIIVENI—VEIMEET SO RINa—VdnBL.
N —UEBOERD ERERICEIEEEENMET ISV RFDEEZELSEHVESIZ, £y FOEESAT
1 BAT7—RTBHBIELEEFHELET, MITHRDT SO FOBRB/RI—VEEHLEVEIFELTLESWL, ¥
SHOURSAUDERE, BA VE—FURICHEDEIICLTLESL,

5. REEHIOWT
—. FRBXREBADLOIACHEREENET L. FYTRELRICEY, ICKKROMEZEBLLSEDLILITDON
AYFET, AMHREOEMERARERICESH L TOFIHFEXRIE. 70mm x 70mm x 1.6mm # 5 X THRF L EREE
B, MBEWRG LBOETHY ., ChEBRLIHEEEERY A XEXRELTEH, RBAREEEZRE T 5. KR
EEATIFOHREL T, FRBREBALBVELIICLTIESL,

6. HEREEEHITOWNT
CHOHEFETHNIEFIFHFEY ORMUEFHEAHESIHEETY . ERBFMEICOVTREEEBEOERTIZE VTR
FEESNhB3DTY, HEBEERNTHoOTHLEE. BERIEEZTLET,

7. SvyahALY MZDWT
IC AEHEBEEE., BRBFRABKICHELIERET, BENICS Y 1ALy FAFNIBENHYEITDOT, ERS
TYVOBEVCER. 792 RNRA—UEBOIME, SIERELISEELTLESL,

8. AEMATDOEEIZONT
BEWRRTOSHATE. FACEBAT ITEESAHYFTOTITEIRCLEEL,

9. v FERTOREIZDOWT
oy FEIETOREREIZ, 1 VE—SVADEBNEVIZaVT U EEHFET IESIEL. ICIZR FLAAMNZ BN
HBIDT, LIBILITRTREZET TSI, HESRKE LT, MAIBICET—XZEL. EROEREED
BIZIE+R TEELCES L, £, REIRBTORE~DEREZT IHRICIEILTEREZ OFF ICLTHLERKL. B
BZ#OFFIZLThBEmYSLTLIEEELY,

10. fwFEY a— b EBESITONT
T FERICERYFIF3E, IC ORZPEREINICHFSEELTLES L, BoTWYFF1=154. IC AEET
BENBHYET, T, HALERBLUI T2 FE. HABICEYMNASZLZELTY I—FLEBEIZDONT
LREOBRNALHY FT,

www.rohm.com
© 2013 ROHM Co., Ltd. All rights reserved. 16/20 T5202201-0J4J0AJ00580-1-1
TSZ22111 - 15 - 001 2014.02.21 Rev.002



BD9161FVM-LB Datasheet

FERALDEE — #iE

11. READANHFDLREIZDINVT
CMOS rSUPRADMDAAFIFEEIZA VE—FVRADNEL ., AANGFEA—TUICT S ETHETEDIKEIZAY
FF, CNIZEKYVABORESY— LD pFrRIL. nFrRIL S UPAANERERELLY ., FELBRERI RN
T, £z BETTEICKY. BEENOBEZT L LDHYET. o T. XEADHFEIFICHEHKELTS zbh
TWEWRY., @YIAER. HLIEXT IOV RIZERTHESICLTLEEL,

12. HEADWMFIZONT
KICIEE/UIYIICTHY. BFEFHICKFIHRDI-ODDOP+7A4 I/ L—ave, PEREZEELTVET,
COPEBEEFZFONEBLETPNEEGLHERIN, EEOFERFIERINET,
FIZIE. FTRIOKLSIZ, L FSUCRAMNHFEERINATLDES.
OFEH TIX, GND>(HFF ADKE., S5 RXZ(NPN)TIEL GND > (ifF B) DK, P-NEEATES A4+ —F
ELTHELET,
OFfz. P3P XA(NPN)TIL. GND > (ifiF B)DH, BIRDFEST A A — K EAET HHMDOFRFO N EBIC
EOTHEDNPN FSUORANEELET,
ICOEEL, BERFIFEMERICK > THRMICTEET, FERFHIET S LICKY ., BBRBEDOTHESI
FRI L. BEE. VDLV TEHBEORRELLZYEET, LEA>T. ABNHFIC GNDPP £iR) & YIEWEE ZH
MF24E, FERFIBETDESIGEVAZLEVESTRISEFELTLESWL, ZFUr—2avIcBWTE
BiHFERMFEENHICE =B, NBREFE-EHZFEZRETIARELADY T, L AtFrarTy
HIZEFHAFr—PESNFRET, ERIFEFNGND [TV a— b ENFEEHETT, -, ESRHEFEI IR
EDEAA—FE LLERHFEERFEFEICNSNRRADEAA—FEFAT I EEZHELETS,

\ B \ [ F5>22% (NPN) |
WEA 1F B B #FB
P : ( c )
‘ ‘ k BHFA E E 1
’ } P < P—TH o= '8 Jc!
NN NTON S N NP PN LN
7 L5 R S b AN
)'I J_ Pg*& N ‘% ﬂl J_ Pg*& ! ] %E?%
wEETS |
suln = OND HEFF — OND  GND= 522 L GND

Figure 36. €/ ) 2w ¥ IC #&:&HI

13. 5399 - avFUoHOREESIZONT
Mt FaAVTOHIC, 53 - aVTUBEFERATSEBE. ERANATRICEZAMBENET. RUEBELZEIC
KEBENELEEBOLEHRZRELTLESL,

14, REB{EFEHEIZOWT
AREGEFATAEICIE, HALS DRI RRERREU ASO I HWNESHRELTLIEELY,

15. BERERERIZOT
IC ZBBENSHCEONDEERENBREZABEL TCEVET, AERBREENTITHEAWLEEETTN, AH—
HRIELZFHBARENMKET SE. FYTRET|ALRE LEERERBAIESELHE DT —FKFMN OFF LET,
FTO®FYTRE T) METI 2 LEHRIEMTERLET . 6. BEERENRIBNRRAERZBARETD
EEL RV ETOT, BERERKEFEALI-tY FRHHE., ERICBIFTIESL,

16. BAERFEEEIZONT
HACIEEREAICE C-BERRERBHINBICHE SN TS, BRI a— MFICZIE IC BIREHLELET
AN, CORERRIEEHRMNLTERICKZBEHILICEDLLO T, ERMNTRERREEE. BERFTOSHERICHE
TEH2LDTEDY FTHA,
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