ROHM Datasheet
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FEEERERICCEMELERRLET. LY FE— B XA yFUTRRE 1MHz(Typ)
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& EEH L TLET, Max Duty [ 100%TH Y . A ® NMOS ON #EHi: 0.37Q(Typ)
NEOEEENNENEHTELERTETY, B X3 UNALER OpA (Typ)
B EEREEE: -25°C~+85°C
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R R K EH# (Ta=25°C)

1EH Hik=) ERE BAfL
VCC &BE Vce -0.3 ~ +7 (Note1) v
PVCC EE PVce -0.3 ~ +7 (Note)) \Y
EN B VEeN 0.3 ~ +7 \Y
SW,ITH & Vsw,ViTH -0.3 ~ +7 Vv
HAEXL Pd1 0.38(Note 2) w
HAEK2 Pd2 0.58(Note 3) w
R EE B Topr -25 ~ +85 °C
REREHHEFE Tstg -55 ~ +150 °C
R ESEEE Tjmax +150 °C

(Note 1) 7=72L. Pd #BRIEWNZ &,

(Note 2) Ta=25°C LI ETHAT BHEE. 1°CI2DZ 7.2mW £H L 5. (70mmx70mmx1.6mm #5 R TRF S HIRERGEHE 3%)EEH)

(Note 3) Ta=25°C LA L THERAT 3154 (&, 1°CI2DE 31.2mW %5 L 5. (JESD51-7 £EHEIRELER)
HE MBEERVEFEREGHELZEDENRREREZBZBAIK. SEFLEBRICELIMEEAHY FT, Ff=. Ya—bE—FEHELLEA—TvE—
Rz &, BRREZEETEEFA, BNRRKEREBZI DL S5HHERE—FAEESNSIHE. Ea—XBEYBNLERENEREHELTEITS LS TRits
FELWLET,

HERBNEE M (Ta=25°C)

o HRE e
AH e B e BX R
VCC EE VecNote 4) 2.5 3.3 4.5 \Y;
PVCC EE PVccNote 4) 2.5 3.3 45 \Y
EN &I VEN 0 - Vce \Y;
H 15 [ 5% E #i B Vsw,ViTH 1.0 - 3.3 \Y
SW i FEHH AER |sw(Note 4) - - 0.6 A
(Note 4) 1=12L. Pd EBAHEWLNZ &,
BB UFCIEE D LEY Ta=25°C, Ve =PVee =3.3V, Ven=Vcc)
- HIg(E o
15H ERE= = er B =R 3
AR N, B RIRER Iste - 0 10 uA | EN=GND
7Y T4 JBEKRER lcc - 200 400 pA
EN Low EE VENL - GND 0.8 \Y AR UINA B
EN High X VENH 2.0 Vce - \Y TOT14TH
ENRAER lEn - 1 10 A | Ven=3.3V
EERIR K fosc 0.8 1 1.2 MHz
Pch FET ON i&#1 Ronp - 0.35 0.6 Q PVcc=3.3V
Nch FET ON iE#1 Ronn - 0.37 0.68 Q PVcc=3.3V
HAERE Vour 0.784 0.8 0.816 \Y
ITHL VO ER IThs! 10 20 - MA Vout =H
ITHY—RER ItHso 10 20 - MA Vour =L
UVLO BHEE VuvLo1 2.2 2.3 2.4 \ Vcc=H—L
UVLO fiZBREE VuvLoz 2.22 2.35 2.5 \Y; Vce=L—H
V7 hRA— MRS tss 0.5 1 2 ms
AAT—F v FHEME tLaTcH 1 2 3 ms | SCP/TSD #{Ek
HAOEKRBREER Vscp - 0.4 0.56 \Y Vout =H—L
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Figure 12. Frequency vs Input Voltage
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Figure 13. Soft Start Waveform Figure 14. SW Waveform

(lo=10mA)

WWw.rohm.co.jp

© 2012 ROHM Co., Ltd. All rights reserved. 6/21 T15202201-0J3.0AJ00190-1-1
TSZ22111-15-001 2014.10.06 Rev.002


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

BD9161FVM

Datasheet

BRT—4% - #<

[PWM control Vout=2.5V]

Vout
Vce=3.3V
Ta=25°C
O 7 NI
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Figure 17. Transient Response
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7T r— a UiER
1. Bh)EEREA
BD9161IFVM ALY FE— FPWM AR ICK Y S RBENEEREH L. BERERPERR A vFo L ¥ L—4
TY ., EAFIKEE TIX Pulse Width Modulation(PWM)E— K TR A v F UV EEL. BRABVEBEISRZRLSIED LS
[Z SLLM™(Simple Light Load Mode)#&l{#1 % 17> TLVE T,

(1) ALY bE—FPWM #if
BERBECIMNEREZRETHIL—TEEMLTPWMFIEESEZERLTOLET,
(a) PWM(Pulse Width Modulation) !l
PWM #4RE K #E IMHz T3, OSC M5 &b SET 158 T Pch MOS FET A% —> - 4 > (Nch MOS FET I&
A= FT)L. AALER LAEMLET, ERELLEIR(Current Comp) T, BiRIFESIEE S (SENSE=ILD
EMEE)NEERBFHEMSS(FB)E — BT 5 & RESETES£H AL . AXAHNE Y OHM S —> -4 7 (Nch MOS
FET (42— - A2)LET, PWMHIEIZTZNFRYEBELET,

(b) SLLM™(Simple Light Load Mode) i

EAROPWM M SBERICAS, FEBEFISEARTICASHISEED PWM HEL—TTEMESELEFER
A Y9FUTINLR%E OFF SE 56, BEANCEATOUMRALIZLZERE ROy TrBAEREEE2LILEIED
ERCYZTICEES R I ENTEET,

OSC @ SET {5 & Current Comp #5710 RESET {§5T PWM #HIfIL—TEMEILLETH. BERIKEIZLRS L
RESETEBAHA LT BV RTLIZHEDTEY., R4 YFUT % OFF SE8B2=H. R4 YyF 2T /LRHREIH
NBGEEBRYVEST, RAVFUTERREESEBZCEIZEYRSAYFUOSIOREZERL, DEZRALESEEE
MTEET,

(c) 100% Duty 1
Max Duty (£ 100% T (Pch MOS FET B4 V), EBED PWM FlEHIZEVWTAAEENMET T I HEHABEMNR
THUMEE., RIRFARHENESGY., RIEMIZIX 100% Duty EHBYET, HABEIEZADEZEEM S Pch MOS FET
IZhhBF BRERFTBTLIEELGRY., BWAABEECHLHEAERERIFT I ENTEET,

SENSE

Current
Comp
Vour RESET
Level | F R QP>
Shift SET

S Driver

Gm Amp Logic
L_> ’ 0sC
Rith

A

Figure 19. ALY FrE—FPWMHIEI TR v

Current PVce Current ~ —— PVce
Comp ! ' ! : ! «— SENSE Comp T : SENSE
R R R R s W \H—:/\FB
st A I I I :L}_GND SET L} |4 4 L} H_GND
RESET T T T T T GND ' ' {
S 1 e
Vout /\i /\i /\i /\i /\E VouT(AVE) Vourt EZ:'\___E i__/i_\.i Vour(AVE)
] ] Not switching
Figure 20. PWM RA Y F U T3 AV F¥— b Figure 21. SLLMMZR A wFUFRAL I Frv—Fk
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2. &0y EMESEN
(1) V7 bERE— e
EN #iF% High [C$ 5 &, VT FRE— MERENSBESESROERICFIREN TEASEONCHABENILS LM
YETDT, HABEDF—/1"—> 2 — FOPEABREHSCIENTEET,

(2 Ty bFo U
ENIRFZE Low IZT B ERF VNS E—FRERY, BEER - IEHRIER - FSAN\BELTOMET DY # OFF
KEBELET, X2 U\ BOREERIE OpA(TYp) T,

(3) UVLO #4gE
BD9161FVM DHNEBEZHRTEZIANBES MBI TWEILEZRHELET, £, HADFr 2 UL T %K<
F=OIZREEBEIZ S0mV(TYyp)DER T L RIBHERITTLVET,

EXT1) L RIE 50mV

o 4 - 4 i

Vout / i / i /
<=l N <=l
N Usrrs—k — —
RA N RA N
ABUAAE—F BEE— K Ii:@f BIEE— I .i:?T BIEE—F  zpuiqE—
t ~ / ~ / t
UvVLO uvLo EN uvLO

Figure 22. Y7 FRB—h, vy b¥I2 WLOZA 2V TFv—+

@) BAI—5vFHXLa— MREMEE
ERHFEREEANBELTEY. BFLa— FEEEXERSTN. HIPR @A — E B (tiarch) A L EHREET S &
HAMNOFFIREETS v F LT, ICOBIRZMIELET, EN ZBRATSE X, UVLO 2B EMREKRT S THA

FERLET,
EN JP
Vout
DERAS
I
tLATCH i
RBNA XA N
T—F BEE— K . E—F | BfEE—F
t t t
EN BAI—FVF EN
Figure 23. 24 ¥—5 v FRX a3 — FREAIA I VT Fv—+
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3. BER~ADRE
AUy bl:hLY FE—FHRIEAXICEY., SEBEREERHELET,

HEEF(Vour=2.5V &) BD9161FVM(E T IHZ 10=250mA—500mA)
Vout
- Vi 5 ]
T T I o S I 40mv
\ 98mv
IW R )
lout | lout A

Em 50.0mviiy MT10.0us Chd 7 376mv Em 50.0mVii M10.04s Chd 7 352mv

Chd  200mveR Ch4  200mVQR

BREEICLIHSHAEE KA Y TH 50%LL LD
Figure 24. @ERE LB

A1) v bk 2:BD9161FVM 2 BFfEE CTEMEREEREHLET,

(a) BEEFE
BAREILH LY FE— F SLLM™(Simple Light Load Mode)#l#1 2R A. ChIkYBREHRBICHEZETSES
BRETDRAYFUTEKPsw). ¥— FRBEEBEX. 32T 250 ESRIBK(Pesr). ON EHIE K (Pron) B

|

BRAROMERHEERR

(o) E&TIEF
BD9161FVM IZEIEARFR AKX 12 H, F71= Power Tr [Z{E ON #&#10D Power MOS FET % A&
{ Pch MOS FET ON #£#1 : 0.35Q(Typ) 1o
Nch MOS FET ON #&#$1 : 0.37Q(Typ) S .
g S0 ®/’/PWM
2 . DSLLM™ 1= & B
E o QREERARICLIHRE
FEARBONERELZER 0.001 o.|01 0.|1 1
Output current lout[A]
BATHE., EATEITATIODELREL., 2ANEEBTENREZEHLET, Figure 25. FNEFHE

AUy k3: - F7TYHr— 300 INEYLE . .
2Uvk3 VT2 AYORRIE e REICE YD S v T T o ComlOpF ERTE

l - BERRE AIMHzZ (& Y L=4.7pH

REEBEZHIBMT S ENTEET,

Vcc

2 15mm ’
;; Cin _| |
C
DC/DC _Ci ‘Riﬂ'-‘ % s
L Vout
C rt 10mm
| G | gy —_ ¥
RiTH Co ™ =
_| Co
CiTH -
7 l
Figure 26. 7 71 &r—> 3 VR4
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4. RAYFUTERODHEIZDONT
PENFEREDLSIZREFET,

_Your *lour 9= Pour 19— __Four
V|N X I|N P|N POUT + Pda

<100  [%]

AAYFUILFAL—2DEEROER Pda [F, FEDLS3LGEDMNHITFoN, ChoZBETHETHEREZALSE
HIENTEET,

BEOER
(1) a4 JL, FET @ ON itz &k 54E% : PA(I?R)
Pd(1”R) = lour* % (Reoi + Ron)

Reoi [Q] : a4 )LD DC &
Ron [Q] : FET O ON &
lout [A] : HAOER

(2) #“— FRKEIEK : Pd(Gate)
Pd(Gate) = Cgg x f xV 2
Cy[F]: FETD4Y— FRE
f[Hz] : R4 v F 2T REIR#
V[V]: FET @4 — FEREIEE
() ARAYFUTHEK: PISW)

2
Pd(sw)= N *Crss X lour X f

I brRIVE
Crss [F] : FET D#ImERE
lorve [A] . ¥— FDE—Y ER
(4) AT HY®ESRIELK : PAESR)
PA(ESR) = I gus > X ESR

lrvs [A] : AT UoHD Y v TILER
ESR [Q] : HHEFIEH

(5) IC OEEERELK : PA(IC)

lcc [A] : EIFRER.
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5. HrRB%k, BICET HRE

BDO161FVM [EEIED =0, IFEAEDT TV r—2 a3 U TRELERLEILL ., REFDDBBEIILWEEZTHYET
N, BAHERE. BEAEXE. EE&H. SR CTOFEARKICIIRFATILENHY T,

BRlE. FET D ONERIC L 2ERBIEBLADA BT EHEELET, BIROIBRIZIEZFOMIZS — FFEBRBELELRA v F
VHELRGENRHYFTITN, EREHICENTIE, EBEEANIRIXENIZEEINSTT,

1000 ‘ ‘
DIC B iREF
800 0j-a=322.6°C/W
@7 T TAREIRELER
5 6j-a=212.8°C/W
£ 600 @587/4amw
g P=1lour” xRon
?@ 400 | 3875w Ron =D xRonp + (1= D)Ronn
kel — -
i N D : ON 7 a1—7 « (=Vout/Vcc)
2o ] . Rone : Pch MOS FET D7 VB4
T Ronn : Nch MOS FET O # V&
0 N lout : HAER

0 25 50 7585100 125 150
JABRE Ta [°C]
(MSOP8)

Figure 27. BABREIHHE

f5) Vce=3.3V, Vour=2.5V Rone =0.35Q, Ronn =0.37Q
lout=0.6A D & &,
D=Vout/Vcc=2.5/3.3=0.758 &Y
Ron=0.758x0.35+(1-0.758)x0.37
=0.2653+0.08954
=0.35484[Q)]
P=0.62x0.35484=127.7[mW]

BD9161FVM (& Ronn>Rone THY ., ON Ta—T A BREVWFEBENNS KB Y FET, LEDHFRELREZEEL.
RRR—D U EFH BB ET>TLESLY,
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6. SMTITRRRDERE
» = «f)b(L)d)Ei

L / | \ ACIILDIEFK. HAY Y TILERICKECEELET,
\v// l\v/ KOO &3 UBKENEE, Fhoo X1 v F o7 RBEEN
~ BWEEY Y TLERETNYETS,
Vee =V, V
AIL:(CC our )xVour Al - - Q)
LXVCC X f
<L HHY v TLEROBLAREEE. BAHDERD 20~30%BETT,
Vour
L AI L :025X IOUTMax [A] P (2)
— “ Ve —Vour )xVour
;: L=~eC H - - - @)
L XVee x f
Figure 28. HA U v FILEHK Al A Y TIVEFR

XA v F U BIRE

AR OMILOERERMBEEBASPERZIANICRLET L. aMLHLEKERNZREZI L. DENAMETLES,
E—0BRAaAMIILDEREREZEBALTVESIRREY—DUEE>TEELTLEELY,

f51) BD9161FVM Di5E . Vcc=3.3V, Vour=2.5V, f=1MHz, AlL.=0.25 x 0.6A=0.15A M & &=
S (3.3-2.5)x2.5
T 0.15x3.3x1M

EE QAL TOERELELLL, $FEEZFLCTHEH. EHRASDCRACR)DEWVIAILEEELTLESLY,

>4.04u

(2) HAIUTUH(Co)DEE

HARO U TF oY, HABEOREEEH LY v TILEREETEBETHDIZ0
ELHEMEIERZZEELTRELTLESL,

HAY Y TLEERE, REDELSITREENFET,

AVour = Al xESR [V]* = = (4)
Al AY Y TILVER
ESR:Co D E{ME K

T EE VT UYOEKE. HABEICHLRES BT -V EL 0 TRELTCE S,
Figure 29. A>T o4 ESR M WHAHAY v TVBEE NS KT D EHTEET,

BEENSRETHVEESTRGEENFKET DREMEL H D=, 10pF~100uF BED LI v/ IV T EHRELFETS,

3) AAT VT UH(CNDZEE
AXAVTUOVOEBEICEEELTCE, KELAEEEZMHLET 57HIZK

vee Cw ERYYTNERIZKESAETEIRESDEESROANI VT UOYTH D
4L EXHYET. Uy ILER s BRE) TER BNET,
ur out Vee —Vour)
" Vo laws = lout % y [A] - . . (5)
Co cC
_| ;; <J—R L EH> Irmsmax
lout
Vee=2 X Vour DB, lrms= 5
Figure 30. A#a > T4 ) Vec=3.3V, Vour=2.5V, loutmax=0.6A D & =
Irvis :0.6XM:0257 [Aqus ]

Ffo. ANALT YD ESRBREDEC L. $EE &< T BFHITIE ESR O 10V HE 100F BEO£5 S 4 3
VT ERELET,
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