ROHM Datasheet

SEMICONDUCTOR

2.7V~5.5V A A, 3A FIHIEF 1ch
B#E DC/DC O > /3\—4

BD9139MUV
B= HFERMY
O—LDEDEBRERAYF I LFaL—4 B ANEEHE: 2.7V~5.5V
BD9139MUV [ 5.5V/3.3V L FTDERS 1 oH 5 B HAEEEE: 0.8V~3.3V
0.8VHEEDEEEZESERTT . MBD/NLRR m EHER: 3.0A (Max)
Fo FHEAX L AHERERICTENEILEERR B XA YFUUREKER 1MHz(Typ)
LET, ALY FE—FHEAXEZFRALTEY. B High side FET ON #E#i: 100mQ(Typ)
BRAEICB TR RBEREEERLTVET, B Lowside FET ON i&#i: 80mQ(Typ)
B X3 UNLER: OuA (Typ)
"R B EEREHE: -40°C~+105°C
B ALY FE—FPWMHEAKICEY SRBELE

=5 Ryyr—o W(Typ) x D(Typ) x H(Max
BIEAREFRAE (Nch/Nch FET), SLLM™(Simple Light ¥T—Z (Typ) (Typ) ( )
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BD9139MUV
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Figure 2. IHFECER
3% F & EA
Pin | .. s s Pin | .. . o
No. | MWFH i F A BE No. i e i T BE
1 SW | SWiRF 9 vcCc | BRANimF
2 SW | SWHHF 10 EN 4 #—JJLiHF (High Active)
3 SW | SWiRF 1 ADJ | HA 7 14— F/\y Y imF(Adjustable)
4 SW | SWHHF 12 ITH S AR4H1E R+
5 PvcC | ERANmTF 13 GND | GND iF
6 pvcC | ERANmF 14 PGND | GND #F
7 PvCcC | ERANmF 15 PGND | GND ifF
8 BST | Highside FET ERBIFRE 7 — himF 16 PGND | GND ##F
JavyE
°o——\Vcc
EN J: 7jr
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MR R K EH# (Ta=25°C)

1EH e EH =_Rivi
VCC EREE Vce -0.3 ~ +7 (Note1) \Y,
PVCC EREXE PVce -0.3 ~ +7 (Note 1) \Y;
BSTinFEE VBsT -0.3 ~ +13 \%
BST_SWRIEE VBsT-sw -0.3 ~ +7 \Y;
ENEE VEN -0.3 ~ +7 \Y
SW, ITHEE Vsw, ViTH -0.3 ~ +7 \%
HAEX 1 Pd1 0.27 (Note 2) W
HAEX 2 Pd2 0.62 (Note 3) W
HREK 3 Pd3 1.77 (Note 4) W
HREX 4 Pd4 2.66 (Note 5) W
IR B i Topr -40 ~ +105 °C
RFREHEH Tstg -55 ~ +150 °C
EEEAEERE Tjmax +150 °C

(Note 1) Pd, ASO, &R Tjmax=150°C ## A%\ &,

(Note 2) Hifk,

(Note 3) 1 BER (74.2mm x 74.2mm x 1.6mmt, REHKEIRE 6.28mm2) EE,

(Note 4) 4 BEMR (74.2mm x 74.2mm x 1.6mmt, REKEAE 6.28mm?, XBIZHHERERE) REH,

(Note 5) 4 [EEAR (74.2mm x 74.2mm x 1.6mmt, REMEAERE 5505mm?, FEICIRERERE) K&,
R MEERUVUBERESHELG EOBRNRAEREZBABEIK. SEFLEWRICEIARMAHYET, . Ya—rE—FHLEA—ToE—F
BE, WEREEZHATETEERA, BRBRATEREBADLISIUHBKRE—FIEESNIBE, Ea—AREYBHLRENEK LML TET S &5 SHREHSHEL
LFET,

HEREESE M (Ta=-40 ~ +105°C)

- FRAEE "
I = = : _ 5
R2H i =/ A =R R
. Vce 2.7 3.3 55 V
[SEN=ESE)
RREE PVce 2.7 3.3 55 Vv
ENEE VEN 0 - 5.5 \%
HAOEEERE S Vour 0.8 - 3.3(Note 6) v
SWinFFHH hER Isw - - 3.0Q(Note 7) A

(Note 6)f=1=L. HHAHEE % 1.6V LLEIZEE L THEAT H5HE & Veevin= Vour+1.3V &3 5%,
(Note 7) Pd RUF ASO £z 7N &,

B SBIEE (Ta=25°C Vec=PVcc=3.3V, Ven=Vce, R1=10kQ, R2=5kQ, $HIZIEED LR Y)

e FiE e

1EH s E m e ==Fiv] LS
R B N BRIBER Ists - 0 10 HA EN=GND
T T4 JBRKER Icc - 200 500 PA
EN Low EE VENL - GND 0.8 \% AR N, BF
EN High &% VeNH 2.0 Vee - \Y, TOT« I
EN RAER Ien - 3.3 10 HA Ven=3.3V
EERIR S fosc 0.8 1 1.2 MHz
Highside FET ON#&#1 RonH - 100 165 mQ PVcc=3.3V
Lowside FET ON#&#i RonL - 80 135 mQ PVcce=3.3V
ADJ] FEBXE Vaby 0.788 0.800 0.812 \Y
ITHL V9 &R ItHs| 10 18 - PA Vaps=1V
ITHY —XRER ItHso 10 18 - PA Vaps=0.6V
UVLORHERE Vuvio1 2.400 2.500 2.600 Y Vce=3.3V—0V
UVLOfERRERE VuvLo2 2.425 2.550 2.700 v Vce=0V—3.3V
V7 bR — B tss 0.5 1 2 ms
BAI—F v FHEH tLATCH 0.5 1 2 ms
HAhEBRBREER Vscp - 0.40 0.56 Y Vaps=0.8V—0V
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Figure 12. Circuit Current vs Temperature
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7T r— a UiER

1. BhfEEREA
BD9139MUV IFA LY FE— FPWM AR ICK Y S RBENEERH L. BERERPERR A vFo L ¥ L—4
TY ., EAFIKEE TIX Pulse Width Modulation(PWM)E— K TR A v F UV EEL. BRABVEBEISHREZRLSIED LS
[Z SLLM™(Simple Light Load Mode)#&l|{#1 & 1T > TLVET,

(1) REIEAEGR
f€ED DC/IDC A VN—4 IC K YNMIHTERZFNODHEHBEBHEROS T LAE, EBEMHIEEBEICK > TEEROER
ERZMABZLICKY, £y FOHEEBENZERLET,

(20 hL>bE—FPWM i

BEXREICOMNNERERET DIL—TEEBMLTPWMHIEESZERLTVET,

(@) PWM(Pulse Width Modulation) i

PWM #iRE KL IMHz T3 ,0SC i b A1 b SET {5 T Highside MOS FET A% — > - # > (Lowside MOS FET
IF2—2-A7)L. A/ NLERLAEMLFT, EFRMRH LB EF(Current Comp) T, BiRIBEHIEHES (SENSE=I. D ZE#E
BEE)VNEEXREHEES(FB)E—T DL RESETIESZH AL . EERALH DK Y OHM 2 —> - 4 7 (Lowside MOS FET
IF2—> - F2)LET, PWMEHEIZChERYIRLETD,

(b) SLLM™(Simple Light Load Mode) i

EAEHFDO PWM Mo BAFIIAS, FLEBAFTISEAFNICASZEISEED PWM HEIL—TTHESELFTERM Y
FUTNILAE OFF €50 BATCEARDOYBRLGEICEIBEROY TOBELEEZLILSER LG =
FICBMESEDZENTEET,

OSC O SET {E8 & Current Comp 1M RESET 158 T PWM #l#l/L— TEIEIZ L =9 A%, BAGRHIKREEIZL 5 & RESET
ESAHALBEITEVRATALIZES2THEBY., RAYFUT % OFF S 5=, R4 v F U T ILAAEE NN D4 & i
UET, RAVFUITERBRFMES D ZEIZK YRS YFUOIOREZERBL, DERERMLSIEDIENTEFET,

SENSE

Current
Comp

vOUTl>—‘ RESET
Level | 5 R Q>
Shift | FE SET

S Driver

Gm Amp Logic
>—e
P Rith osc

Current PVce Current g\E/?\lcSE
Comp ! ! ' ' : <+«—SENSE Comp
P L L L T TFB FB
seT i} 1! i1 i1 :H GND SET GND
RESET : oo
sw
GND
IL
Ce R 0A
Vour /\ /\ VOUT(AVE)
AAYFUTHEL )
Figure 20. PWM R Y F U T RAL I VT Fr—k Figure 21. SLLM™MR A 9 F U T RA I VT F v —k
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2. £70v Y EESEA

(1) V7 RS — MHsEE
EN IifF#& High 295 &, VI bRE— MERENB ESREFOERICHEZNFTEALELHIHABEENSILE LMY F
FTDT, BEAEREDA—N—2 12— FORAEREHSCENTEET,

2) vy bET) MR
ENSFF Low [IZT B ERF NS E—RERY, BEERT - NERIRRSE - FSAN\BELETOMEET O Y Y % OFF 1KEE
ELFET, A2 UNAEDORBERIE OUA(TYP) TY .

(3) UVLO #&E
KICOHNBEEEZHRTEDIANBEENMIESN TV EINERELET . Ffe. HADF YR U TEBHCEOIRHE
EIZ50mV(Typ)D ER T S RIBERITTVETS, LEATY YRR somv

EN N L 1
Vout / 4&/ i /
heag << <!
JYIrRE—F
AR INA AR I,
REVSAE—F O BfEE—F CE—F BEE—F E—F BEE— K  REUAE—E
t ~ / ~ / )
UVLO uvLO EN UVLO

Figure 22. Y7 FRB—h, vy b¥IY WLOZA 2V TFr—+

@ 24 <v—5vFHK a— MREMRE
HACITAERRERKEZABELTEY. ERFIRENNTET, SLHICHAERFREDRICK>T, B a—rE—F
BEERY LEERBA—EREU LEREET L. HANOFFIREETS v F L IC DIEEZERIELET ., EN ZBEA
THERIE UVLO ZBERBR TSI L THANEIRLET,

EN j‘ 1
. 1msec |

\ BB L A 1/2Vo LLEIZHBET

Vour HEARNMBSOER  L2Vour

2 4 T —OFF
(BARHBOHDNY T v F & LAY

HAEEOFF S vF

L DIy bk oTHIRESN=ER

(HABEDETIZHWL, YI Y FHET)

ity BEE— K Aot EBRE_r
t ' '
EN BAI—FYF EN

Figure 23. 84 ¥ —5 v FRXLa— MREZA IV TFv—+
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3. BEHRADRE
AUy b1l: ALY FE—FHIEARKICKY., EXRBEREEERLET,
HEEB(BREISE l0=1A—3A) BD913IMUV(B I l0=1A—3A)

VouT L VOUT: ARMAMARM Ao
7 o e 1145mv A\ g .170”‘V

lout SO lou
Ch1 T00mV & 100 V;’Z “Z:D.Dus: Ch4:f 2:.56V L o Nt

BRAEICLHEAERE FA Y THKIFICHED
Figure 24. @;ERE LB
AUy b2 KICKLERBETEDEEERLET,

(a) BAEMEH

BAREIEH LY FE— F SLLM™(Simple Light Load Mode)#I#H1 Z1RA. ChICkK YBERBFICHELETSIEIRA
EWRBRAYFUTEKPsw). ¥— FRBREEK(Poare). 32T YD ESR % (Pesr). ON EHii8 %k (Pron) Z1E R

BEMEOMNEREEZER
(b) EETRF
KIC IR RAKXFEH, £71= Power Tr [Z1E ON EH1D Power MOS FET # N

{ High side MOS FET ON ##i : 100mQ(Typ) 100
Low side MOS FET ON &4t : 80mQ(Typ)

|

ERRRONERELZRR

PWM
DSLLM #ilf= & BekE
QRHIEFRARIC & HHE

50— @,

Efficiency 7 [%]

0
0.001

| |
0.01 0.1 1
Output current lout[A]

BN, EAFRIATNODEZHEL. 2ARNEETENREERLET. Figure 25. B)FEFFI%E

Al 3 . A — 10)) 1]
ZU B3 TTNTmL AV ORI RIS E Y5 S v s 0T U Coma2uF TR
l - ERMERELRE IMHzZ IZ& Y L=2.2pH
"FET+T—FR Sy THEAMF— FRE

EEEBEZAIRT S ENTEFET,

Figure 26. 7 1) r—< 3 L REA

J\vcc
BST i 20mm >
3.3V _—
Input 4
Rf
Output — L
cr =2 CiN
R, = CasT
15mm —
RI:I
2
RITHI]
CITHI] T
v Co
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4. RAYFUTERODEIZDONT
ME)EFIRRXDELSIZREET,

p=Your *lour 1g0_Fout 100 __FOuT 900 []
V|N X LlN P|N POUT + Pda

RAAYFITLFLL—FDBREDER Pda [, TEDELSIBEDAHIToN, ChoZBET I LETHEREMESED
CENTEET,

BEODER

(1) 34 JL. FET @ ON I K 8% : PA(PR)

Pd(12R) = 'OUTZX(RCOIL+ RoN)

Reow [Q] : 34 JL® DC i
Ron [Q] : FET @ ON &1
lout [A] : HAEFR

(2 7— FRKEEK : Pd(Gate)
Pd(Gate) = C g f xV 2
Cgs [F] : FET 03’7:_ I“-';é:-%
f[Hz] : R4 v F TR
V[V]: FET 4 — FEREIERE
() RAyFUT#E% : PA(SW)

2

v C I f

Pd(sw) = YIN_*CRrss*louT >
IDRIVE

Crss [F] : FET O# I ERE
lorve [A] : ¥— FDE—Y ER

(4) A>T YO ESREL : PA(EESR)
PA(ESR) = Igps” x ESR

s [A] : AT UoHD Y v TIVER
ESR[Q] : HHESIEH

(5) IC OEEEFRIESR : Pd(IC)
PA(IC) =V *lcc
lcc [A] : EIFRETR
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5. BFRIRK, BICEY H8RE
KICEEHEDT=O., FEAEDT TV r—2a VTRELGHEBLGEFL L, REDBERILTNEEZTBYFETH, BEA
HEE. SHNEE. EAH. BETOFERARICIRETILELNHYET,

BXIE. FET ® ON ERICL 2ERBRBEROAEFNT S LEELFET, AIROERICIEZOMICT — FFEBREBEKORS v F
VUBKGENHY FTH. LREHFICEVTIE. BBEBEEINRLIENITHEEASTT,

@ 4 BEREEKREAE 5505mm?)

0 (BB BHEE)
0j-a=47.0°C/W
Q@ 4BEREEHREMAE 6.28mm?)
3.0 (BBIZIRBETER)
@2.66W 6j-a=70.62°C/W
B ® 1 BRIREBHRBHFSE 6.28mm?)
g 9j-a=201.6°C/W
.f.':i 20121 77w @IC Bk
iy 0j-a=462.9°C/W /W
1.0 2
062w | NN P=1lour” xRon
07@0'27\’\/ I e S AN Ron =D x Ronm + (L~ D)Ront
0 25 50 75 100105125 150 D : ON F1—F 4 (=Vour/Vcc)

JBABRE Ta [°C] . . -
Ronw @ Highside MOS FET M7 V&

RonL : Lowside MOS FET @A “ ik
Figure 27. BABRFME lout : HAER
(VQFN016V3030)

f51) Vce=3.3V, Vour=1.8V, Ronv=100mQ, Ron.=80mQ
loutT=3A M & &,
D=Vout/Vcc=1.8/3.3=0.545 &Y
Ron=0.545x0.1+(1-0.545)x0.08
=0.0545+0.0364
=0.0909[Q]

P=32x0.0909=0.8181[W]

A IC [ Ronw>Ront THY ., ON Ta—T A HBREVWFEEBENKECBY ET, ULDOHFFEXREEEL. EHY—D
VERB BRI ETOTLIESLY,
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6. SMTITERRDERE
(n:4»®®LE

I / | \ JMILDEE, HAY Y TLERICKRESEELET,
\/ lv RO &S IZaCUBRKENELE, £l XA vF 2T BEEA
— BWEEY Y TLERIETHAYET,
Al = _ Vee ~Vour ) *Vour [A] - @
LXVCC x f
-0y Y Y INEROBE BREER. BAHATRD 20%EETT
Vour Al =02xloutmax (Al . . . )
L

- Co Lo (Ve =Vour )xVour H] - --@

AIL XVCC X f

S

AlcHAY Y TIVEFRR

Figure 28. 711 v FILEiR £24 9 F U EEY

FE OAMIILDOEREREZHBZAAIEREZIANIICHRLET . oL EKBENMEFRZCL, IENMETLET,
E—VERNIMNDOEREREZBAGVEIRDPLGI—DUEL>TEELTLEEL,

f5) BD9139MUV  Vcc=5.0V, Vour=2.5V, f=1MHz, A1.=0.2 x 3A=0.6A D & =
Lo (5-25)x25
0.6 x5x1IM

AR OALTOEREXELLESL, DFEFLCT S0, EREDOCRACRYDEVIAIILEEELTLEELY,

=208u—>22  [uH]

(2 HAT VT UH(Co)DEE

HARD VT oY, HABEORERELY v TILEEEZTFRILT 5D
BELREMEIEREZEERL TRELTLEEL,

HhY vy TLEER. R@)D &I ICRESHET.
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By R & A—H— BE
2.0pH Sumida CDR6D28MNP-2RONC
L aqIL
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cf Sy HvarToy 1000 pF Murata GRM18 Series
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1.2v 7.5kQ 15kQ Rohm MCRO3 Series 6800pF 6800pF Murata GRM18 Series
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1.8V 8.2kQ 15kQ Rohm MCRO3 Series 6800pF 6800pF Murata GRM18 Series
2.5V 10kQ 18kQ Rohm MCRO3 Series 4700pF 4700pF Murata GRM18 Series
3.3V 12kQ 24kQ Rohm MCRO3 Series 4700pF 4700pF Murata GRM18 Series
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