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B= EEEHH
A—LDEMEBRERA Y FUILXa2L—4 B AANEBEEHE: 2.7V~5.5V
BD91361MUV [£5.5V/3.3VULTDERZ A > 5 0.8V B HAOEFEFEEHHE: 0.8V~3.3V
BEDEREXEZHDIERTYT,. HAERIIABOEL m HAOER: 4.0A (Max)
JEAICKYBRETEET. HED/NILR Ry Tl B XA yFUTRKEHR 1MHz(Typ)
AR ERHBRERICTEMRILEERRLET, AL B High side FET ON iE#i: 60mQ(Typ)
YhrE—FHEAXZEZRALTEY., AFMAEEIIHT B Low side FET ON iE#i: 55mQ(Typ)
SPERBEGEEEHRLTVEYS, B XA UNAER: OpA (Typ)

B EEREHE: -40°C~+105°C
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i R K EH(Ta=25°C)

1EHH s E BAfL
VCC EE Vee -0.3~+7 (Note 1) Vv
PVCC EE PVce -0.3~+7 (Note ) v
BST inF&EE VBsT -0.3~+13 \Y
BST_SW &£ VBsT.sw -0.3~+7 \Y;
EN EFE VEN -0.3~+7 \Y;
SW, ITH &Ix Vsw, ViTH -0.3~+7 V
BHAEX 1 Pd1 0.34 (Note 2) w
FrRiak 2 Pd2 0.70 (Note 3) W
FrRiak 3 Pd3 2.21 (Note 4) W
BRER 4 Pd4 3.56 (Note 5) w
BN {EiR E S B Topr -40~+105 °C
REREHE Tstg -55~+150 °C
aESHEE Tjmax +150 °C

(Note 1) Pd, ASO, B U Tjmax=150°C Z#zx AL\ &,

(Note 2) Eifk,

(Note 3) 1 B&EAR(74.2mm x 74.2mm x 1.6mmt, REBHEME 10.20mm2)ELEwH

(Note 4) 4 BEAR(74.2mm x 74.2mm x 1.6mmt, REFEHETE 10.29mm?, 2 B3 BHREATE 5505mm?)E LR,

(Note 5) 4 BEAR(74.2mm x 74.2mm x 1.emmt, &REBIREALRE 5505mm?, & B IZHHETEB)RER,

AR INMBEERUVEBMERESRELEOMNRREREEBALEEE. EELEHRICEITEMEAHY EFT, . Ya—rE—FLLEA—TE
— R E, WBRKEEEETEFERA, BABRAEBREBZ DL S HBEHRE—FPAEESNSGEE. Ea— XL EYBNLEREXNERERLTEITSLS K

HBELLET.
R B E S (Ta=-40~+105°C)
HR w5 e B
. Vee 2.7 3.3 5.5 Vv
RREE PVce 2.7 3.3 55 Vv
EN &I VEN 0 - 5.5 \%
Oy ANEE VviD<1:0> 0 - 55 \Y
H BT R E S Vout 0.8 - 3.3 (Note 6) \Y
SW ifmFEHH AEGR Isw - - 4.0 (Note 7) A
(Note 6) =12L. HABEZ 1.6V LLEICHE L TEAT 25&1F Veown = Vourtl.2V £F 5.
(Note 7) Pd R UL ASO X AN &
BSMRE
(I ED LR Y Ta=25°C Vee=PVcec=3.3V, Ven=Vce, VID<1>=VID<0>=0V, R1=10kQ, R2=5kQ)
- B O® E .
IH H Ee= = = X BT & #
AR NA BERER Iste - 0 10 pHA | EN=GND
7Y T4 JHERERER lcc - 250 500 HA
EN Low EE VENL - GND 0.8 \Y; AR IS B
EN High EFE VENH 2.0 Vce - \% TYT 4 IHE
EN JRAER len - 3 10 MA | Ven=3.3V
VID Low BFE VvibL - GND 0.8
VID High &F VvipH 2.0 Vce -
VID JRABR Ivip - 3 10 Vvip=3V
BER R fosc 0.8 1 1.2 MHz
Highside FET ON $£#1 RonH - 60 90 mQ | PVce=3.3V
Lowside FET ON #&#1 RonL - 55 85 mQ | PVcc=3.3V
ADJ ImFEE Vapj 0.788 0.800 0.812 Y, Vvip<1:0-=(0,0) 5% & FF
ITH >0 &5 ITHs! 10 18 - HA | Vapi=1V
ITH YV —XREH ItHso 10 18 - WA | Vaps=0.6V
UVLO HHERE VuvLo1 2.400 2.500 2.600 \Y, Vce=3.3V—0V
UVLO fERREIE VuvLoz 2.425 2.550 2.700 \% Vec=0V—3.3V
Y7 hRE— FEERE tss 0.5 1 2 ms
BAT—F v FEM tLATCH 0.5 1 2 ms | SCP/TSD &R
HhERHERE Vscp - 0.40 0.56 \Y Vapj=0.8V—0V
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7T r— a3 UtER

1. EifEshMA
BD91361MUV (ALY FE—F PWM HIfIARICK YV EEREREEER L. BERERHERRAvF LT
L¥aL—4TY, EAMKETIX Pulse Width ModulationPWM)E— FTRA v FUI#EL., AFABRVEITHEE
mEESE 3 & S5(2 SLLM™(Simple Light Load Mode)#l##l Z1T > TWLWET,

(1) BECEF
kD DC/IDC A v/N—R IC L YIMTHTERRFIDEEENZRELOT CLAE, EBEMLEMEEICK > THERD
EEERZMADLICKY. £y FOEEBEAZEBRLET,

(2 HAL2bE—FKPWM HIH

BEREIZOANIVEREZRET DIL—TZEBMLTPWMHEESEERLTLET,

(a) PWM(Pulse Width Modulation) !/
PWM F4R B R # X IMHz T9, OSC Mo i -1E& b SET {58 T Highside MOS FET 512 —> - 4 > (Lowside MOS
ETM@—D-TWL 34NEMhﬁﬁML$¢Oam@&&@%@wmm&mmT\%ﬁﬁﬁﬂ@ﬁ?@ﬂBEh
GD%QEEWEE EHEMES(FB)E —%d 5L RESETES 2 AL . BIEALHDZRY O 2 —> - 4 7 (Lowside
MOSFET [E2—> - A V)LET, PWMHIHIZC N ZBRUERLET,

(b) SLLM™(Simple Light Load Mode) | f
EATO PWM WoBERICAS, F-EBREENSEATICALBKICEED PWM H#IL—TTEESE-FF
RAALYFUTINLRE OFF €518, BARCEATOUBRLGEICKIERE ROy TOREREEEZELSED
CEHKYZTICEESE RS ENTEFET,
OSC M SET {8 & Current Comp 10 RESET {58 T PWM #l#L— TEEZ L £ I A B EFIREEIZA 5 & RESET
EENEALBEFTEZILRTLIZE S TEY ., RAYFUT% OFF SH51z8. XA v F T NIILRAHRES DN B HE
EBYFET RAYFUTERREMESEDICLICK YRSV F UV OREBEBL . NRERLEIELIENTEET,
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Current
Comp

VOUTI>_‘ RESET
Level | 5 R QP
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2. £70v/EESE

(1) V7 bRE— EE
EN #iF% High 29 5&. VI FRE— FMEENBESEBROBRICHIREN TLEALEONCHABENILL LAY
FTDT, HABEDFH—N—2 21— FOEABREHCIENTEET,

2 ¥y bE DR
ENIfiFZE Low ST B ERF VNS E—RERY | BHEBRE - RERIRSE - FoAN\GELTOHET O VY % OFF K
RBRLELET, RF VN BFORBERIE OUA(TYP) T .

(3) UVLO #¥gE
BD91361IMUV DHANEEXZHRTETIANEENRBIA TSI ZRBELET, £, HADF¥ 2 U VITEHLC
F=OIZREEEIC S0mV(TYyp)DER T L RBHERITTLVET,

EXT1) DRI 50mV

EN A A 5
Vout / i / i /
| | |
SS tss tss
YT RRA—F
AR I RB N
REUSAE—F  BEE—F CE_F, BfFE—F E—E BEE— K  RBUALE—F
) N/ ~ / )
UVLO UvLO EN uvLO

Figure 24. Y7 FRB—h, vy b¥I2 WLOZA 2T Fv—+

4) 24— vFHL 3 — MREMAE
HARLITEERRERREZANBLTEY ., ERFIBRENMTET, SHICHNERRERKICL>T, AFYa—FE—F
REEBRE LRERABRNA—ERMULERSEST HE. HANOFFIKETS v F L IC DBIREMIELET ., EN 2B
AT BHFERE UVLO ZBERRKRT S L THANERLET,

EN A 4
! lmsec ,

\ BB L A 1/2Vo LLEIZHBET

2 4 T —OFF
(BARHBOHDNY T v F & LAY

HAEEOFF S vF

L DIy bk oTHIRESN=ER
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3. BEBRADRERR

AUy R1LALY FE—FFHIEARKICKY., EFEBELEEZREBLES,

TEERB(BFIEE l0=1A—3A) BD91361MUV(EREIEE lo=1A—3A)
Vour ! ; Vour T I62mV
, T 1145mv
P s ) ‘
lout st e tremusmesemnad . . B S SO P o lout
Chi To0mv & ”1_nn.vn;",”“ﬁ'uug ThRT 26V SOy che ragvg |0 oK CRETRSEY

BRAEICLDZENER FO Y THKIFICHED
Figure 26. BiEI& L8

A1) vy k 2: BD91361IMUV [ BFEE TEMDEREZRRLET,

(a) BAEMH

BAMBEEAHL Y FE— F SLLM™(Simple Light Load Mode)Hl#HlZRA. Ik YBERBFICHEEZETIEIRE
ERBRAYTFUTEKPsw). ¥— FFRBREIEL(Poare). T2 T YD ESR 2%k (Pesr). ON I8 % (Pron) 2 1B

BAMBOMNEREZEZRR

(b) EETTRF
BD91361MUV IXFEIHAZE R AR 1A, F71= Power Tr [Z{& ON EH1D Power MOS FET % &

{ High side MOS FET ON $£#1:60mQ(Typ) 100~
Low side MOS FET ON #£#1:55mQ(Typ)

SLLM™ ==~

50~ (@, PWM

DSLLM™ #I#1= & e E
QRMERARIC K DHE

0 | |
BENE. FANNINTAONEEREL, 2AWER TENEEERLES, 0 ook O !

Output current lout [A]
Figure 27. $hEEHHE
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4. HABERFEIZOWT
HABEUYEBABOA—N—2a—MNF7UoA—2a— 2250, EY FDOBREETIEIC.LRTYTFDOLT+
LET., Ev FIBRAMOHABEENREEIZEZET D2FETITRASRATY THOEBENKELET,

—\
viD<2:0> (0,1) 1) >< ......
- v

096V

0.72v

Vour ———— wo- tvio (Max)=0.04ms
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VID<0 f — 14 l.
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1 4f -
1
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1
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uT ! Vour : -
vo v r{{J_r_ 2 T s
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~71  5us(Max) \ /
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Figure 29. H N EBREREHLIA I VI Fr—+
HHBEE VID<O>~<1>IZ T1] , T0] £/ETHLTRLICRT LS BENEEORENTHETT .
VID<L:O>#FIE. IC AED/NA 1 Y E—F R TILE D UAEHITE Y, VID<1:0>=(0,0)|ZHIHHBERE SN TLET,
10kQ BEDIMIHERE TLTF v TITLEI LT B LY, ARICHBEREELEET 5 LEATETT,

RILHNDBERER

VID<1> VID<0> Vout
0 0 Vout
0 1 0.9 x Vour
1 0 1.1 X Vour
1 1 1.2 xVour

GEE)
Ev FEEAS, 10ps(Max)#&IZ Vour DEEIH BB LET,
Vour B 1 RFw F(Vour M 10% > 7 M)IZET S 10us(Max) TY,
Ev FEEADL, RELZENEEFTIET HDICET H05MIE tvip(Max)=0.04ms TT
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5 R4 Y FUTERDHME(IZDOINT
ME)EIRRADELSIZREEFT,

_Your xlour , 199 Pour 199 __Pour 19 [%]
V|N x| IN P|N POUT + Pda

ZAAYFUTLX1L—2DEKXOER Pda (&, TREDLSBELDAHITON, ChLEBETHIIETHERERLESED
ZEMNTEET,

BEROER

(1) a4 JL, FET @ ON #&HiIZ &k B38% : PA(?R)
Pd(' ZR)= lour > (Reo +Ron )
Reoi [Q] : a4 JL®D DC &
Ron [Q] : FET @ ON #Ein
lout [A] : HAER
(2) #— +FxEHKEESK : Pd(Gate)
Pd(Gate) = Cye x f xV?

Cy[F]: FETDH — +RE
f[Hz] : R4 v F U T RKEH
V[V]: FET @4 — FEREIEE

8) RAYFUIJEL  PASW)

2
Pd(SW) _Vin"xCpss xloyr * f

I pRIVE

Crss [F] : FET O ERE
Iorive [A] - — FDE—Y B

(4) A>T YD ESREX : PA(ESR)
PA(ESR) = I gys > x ESR

lrvs [A] - AT oHD Yy TILVER
ESR [Q] : E{HEFIE

(5) IC OENMEERIESL : PA(IC)

lcc [A] : BIFREFR
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BEK:Pd W]
N

4 I @ 4 BEIR(EERIAEASE 5505mm?)

D3.56W 8j-a=35.1°C/W

@ 4 BEREEBRREMRE 10.29mm?)
(2 /& 3 BIREAE 5505mm?)

3 8j-a=56.6°C/W

® 1BERGEEHKEMASE 10.29mm?)

0j-a=178.6°C/W

@\C Bi{ARF

@221 6j-a=367.6°C/W

2
P=lour” xRon

\ Ron =D x Ronn +(1— D)Roni.

1 3)0.70W L D:ON T 2 —F « (=Vout/Vcc)
N Ronx:Highside MOS FET M7 &
@0.34W, D AN Ron:Lowside MOS FET M # Vi
1Tl N loun A ER
0 bas
0 25 50 75 100105125 150

BFEEE Ta[C]

Figure 30. EEXE4EME
(VQFN020V4040)

) Vce=3.3V, Vour=1.8V, Ronv=60mQ, Ront=55mQ lout=4A DHF,
D = Vour/Vcc=1.8/3.3=0.545 &Y
Ron 0.545x0.06+(1-0.545)x0.055
0.0327+0.0250
= 0.0577[Q]

P = 42x0.0577=0.2309[W]

BD91361MUV [ Roni>Ront TH Y. ON Ta—TFT A BNREFVWFEBENKEL KLY FT,
LUEDHEBEEEZEL., TRV —Sra o885t E1T-oTLEELY,
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7. SMFFEBEROERE
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I
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LXVCC x f

HAY Y FILBROBELLREMBILX. RRHEAERD 20%2ETT,
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- Ve Al =0.2x 1 oyTmax [Al- - -2
L
gy . L (Vee =Vour )*Vour H]. . . (3
AL 1w FILEFR
Figure 31. HA YU v FILER f-qu'H:I:ija'—)‘/JO“H) ;%5; L

FEAMLOERERMEEBADPEREIANNICRLET & S/ HHEKRBAMEZLEC L. DIEMETLET,
E—VERAIMNIDEREREZEALGVLIRSBI—DUEL>TEELTLEEL,

#l) BD91361IMUV  Vcc=5.0V, Vour=1.2V, f=IMHz, Al.=0.2 x 3A=0.6A D
Lo (5.0-1.2)x1.2

0.6x5%x1M
AR QML TOEERZEDGCL, $FZELLTHH, BERES(DCRACR)DEVIAMIILEZEEL TLEEL,

—152u—>20  [uH]

(2) A3 Y FUH(Co)DEE

HARa T oSk HABEDRERECY Y TILVEEEZFEBILT EDIZHEL
ZHEFIEREEBLTRELTLEEL,
HAYy FILEEIX, XK@DELESITRESHhET,
AVour =Al xESR V] -+ -
AlCHEAY Y TILER
ESR:Co DEMESEin
FECQAVTUTOERIE. EABEICHLAEDEYI—CUFEL > TEELT

(&L, ESRIFNEVWANHEAY Y TLEREZ/NSKTEHIENTEET,
Ff-. 22uF~100pUF BED S I v a0 T oY EHELET,

Figure 32. A>T o4

@) ANAYTLHCnORE ANBALTF U ORECEEFLTE, KELBEBEEHILT B0
KEBY Y ILERIKSRETE SRS EOEESROANIVFLHTHS
RBENBYET. v TLER ks EX(E) THERSNFET,

Vcc c
Vee -V,
_| ;; IRMS _ IOUT % ouT (VCC OUT) [A] . (5)
CcC
L <J—R FEHE> Irmsmax
co lout
_| 7—7|; Vee=2 x Vout DFf. Irvs= 5
f5) BD91361MUV  Vcc=3.3V, Vour=1.8V, loutmax=3A D & &=
Figure 33. Ahar 74 1 8(3 3_1 8)
lpms =3x Y = 149 [Agus]

Ffze AW ToH0 ESR #8XZDLEC L. FFEFLCTHHIZIE ESR O 10V HE 22uF BEDOEI I v

AVTUYEHELET,
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4) GItEHE R Rith,Cirh DERE
ALY FE—FHIEITE, a4 LEFRSFHINATNS O, BEHaAVT UG LEREBRALSHECR 74 ILE—I2&D
R—IL(GIAREN) MERELR S SEEIIC—D & HAa VT oy ea v T oYM ESR IZL 5 OB A E B EE I —
DIEFTTEET, TCTENMEBROR—ILEXF Y oEILTEHHIC, REBBROEANICTRENLSICC &R TER
REEBMT 5T TCHEICHETEES,

1
. fp=— "
fp(Min) 27 xRg xCq
’ ; LN\ f2(Esr) -
. fp(Max) Z(ESR) = 5 _ ceb_ ~
G 1 27 xESRxC
[daﬁlz? 0 W . _ °
Y"’“Mi”\\\'@ EHWBRDOK—ILIZ DT
1
: ! lourMax ; HABRMNHLTHL. ARER Ro MERLKR—ILD
0 ! I BARBIFIELSGZYET,
Phase ] 1
[deg] . ' ‘ 1 [Hz]
in)l= - —g% AJ b<;
-90 i B(min) 27 % Rom<Co z L2 3=Rals
I Figure 34. A—J U IL—T 54 U4
! Ppag = 5 [He] —ERFH
: 27 % Rowmin X Co
I
1
|
A | . ENBIEROEOIZDNT
Z
i \E/ MNIYFUHERECT D E. K- BRHITIE <
[dB] v BYFETHA, PORRMEIELLELA. (CAIEBEEN
ot | 2fEICHEBEAVTUYDESRIZ 12 I2HZM5TT, )

1

1 ' fz(amp)=5——=——7F

Phase ° ) (Amp) 27 xRty XCrry
[deg] :
-90 '

Figure 35. T35 —7 » JutA#ERE

Rf Ci
s o ! 7
Vee 71_ J; " EN PVCC vee 1
c
ADJ BST
—{ITH
R % VID<1> VID<0> GND,PGND ~ SW Vour
Cimn L L
J:_ Vce Vce

Figure 36. 94 1+EB8 SRR ]

RELEREL—TZ2E23E012E. ROESI2, HAavTF oy LBRFERIZCE 2 TTZSR—IL p(Mn) %
IS—7YV7OCREOWETCHF vy oEILT B ETERRINTET,

f2(amp) = Tp(Min)
1 B 1
27 xRy XCrry 27 xRomax *Co
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(5) HNBEDHRTE

HAEE Vour FRAG)ICKYRESNET,
Vout =(Ro /Ry +1)xVapy * * * (6)

Vaps:ADJ i FEE(0.8V Typ)
Ri. ReZFAF TS L CHHAICHAEEEZH[/ETEET,

(HHBEREHER 0.8V~33V |

Figure 37. HABERTEER

Ff-. RiIZIE 1kQ~100kQ FEEDIEREZ ZHEAL LS,
100kQ U EDXKELERIEEZFERIT 2BEIE. VY TILEREEZ Y MITHACHERWEEFEETT LS HHEL
l./ij-O

3.7

HABEDREEICL>TANEBEETDOTRENELZY £, a5

EXRMIZIE .

Vcemin =Vout +1.2V

DEHTIEALEEL, s %3 .

Ff. A HEETREICEVWCHEATRGAHEAERESZ 3 Vo=2.5V &

Figure 38 [ZSRLETF, (£ >4 Y 42D DCR A 20mQ DIHFE) g a1 | Vo=2.0V EE

f2#5. Figure 38 DF— 8 AHIETHY ., ERGELRITS S ! l

LOTEHY FHA, ’g ”o Vo=1.8V &%
2.7 ‘ ‘ Y

0 1 2 3

Output Current : lout[A]

Figure 38. ZHABEITHIHHVREREAHNBE

8. FER—FLLAF7Ik

- - \-) Oy
®
L N Ly M
? \T_/\ L | J . \T _/\

Figure 39. EiRL 4 77 FEAZK

(1) AADESIvyHarToH Cnild. IC D PVCC-PGND EVITEWMIEIZ, Ff-HAa YT Cold IC M PGND
EVIGEWMIBIZLL T2 RLTLESL,
(2) ITH-GND E>® Cit. RTHIETESEITERBDEIZELDOBEVNEI LA T RLTLEEL,

SEE : VQFN020V4040 (BD91361MUV)DEE (B E: PAD [SEMRTHRELEED EN S GND BLIICL TEEL TS,
FUBMBEERLIEEIENTEET,
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9. FR7IVHS—La v TOHMBERRVRF
Hik=s e & A—Hh— BE
L a4)L 2.0pH Sumida CDR6D28MNNP-2RONC
Cin tS3IvHarrFoy 22uF Murata GRM32EB11A226KE20
Co tSIyoarvToYy 22uF Murata GRM31CB30J226KE18
Crh Sy HarToy 1000pF Murata | GRM18 Series
Vour=1.2V B
Rmn | 1 6.8kQ Rohm MCRO3 Series
(o Sy HyarToy 1000 pF Murata | GRM18 Series
Rt i 10Q Rohm MCRO3 Series
Cest |EZIvoarToy 0.1uF Murata | GRM18 Series

AR HEDRUVRMIEHEIRSELEDOLBELTHYEIN, CHEAICHz->TIEEY FTORMEERE+2ICHBREN
LEY., Rrw, Crn DHERIEIX VIN,CO IZK Y ER Y ET,
F-. RAYFUT ) A ZEDEERKRZMESIE. VCC-PVCC BIzO—/RX T4 JL% %, SW-PGND [l 3wy b
— B4 F— F(RIERF/N)EFEATELIICEBEVLET, ZOMNTITRIBREREZEE L TIHERICH S (XEFE
DHELT, BEEELESONMITHRARVLEHE ICONSYFEEEZBLTHAY—CUERTRELTLESL,

A %l [E R R
+ EN pin * SW pin PVcc  PVcc PVcc
SW O % /E ;éé
= ADJ pin * ITH pin
Ao
Ao —o MA— i F
ITH
- BST pin PVce - VID pin ( VID<0>, VID<1> are the same composition
PVcc
BST o _ _ VID O—e AMA _
o ® O

Figure 40. I/O AH A &MEEEEX
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