ROHM Datasheet

SEMICONDUCTOR

7.5V~15V A A, 4A MOSFET i
1ch BT DC/DC O v/\—4
BD95841 MUV

OHIE @45
BD95841MUVIE, ANEEE&FE(7.5V~15V)MW L HHE - AN BEERH: 7.5V ~ 15.0V
[£(0.8V~55V)& KRERE N TEETE DIchiEER A - BREER: 0.8V+1.5%
YFOTLELAL—ETY, RAVYFUT I VPR - HABEEE: 0.8V ~5.5V
BADON-MOSFETZAEBT 52 &Ik Y, HERR—RATH - HAER: 4.0A (Max.)
DELRPERAA v F oI LFLL—22RETESE s RA Y F U REREC
9o HReg™& LV S O— L3R EOON TIMEE E #I#HE€— 500kHz ~ 800kHz (A &I & B)
FEHALTHY., MEHEDREL TERABBEGER - & Power MOS FET
HEERERTEET, VI FRF2— MEEE. Power Good High-side Nch FET # »##n: 65m Q (typ.)
HEe. 24 T —Z v FAEKE N /| ABEEREREELE Low-side Nch FET # viE#Hi: 45mQ (typ.)
ZAELTHY. TUAILAVEBRAERELTRETT, * HReg FllfHI- &k 2= EB R BT

- BERIRER & (OCP) — Cycle-by-Cycle
- BVREEREIIR(TSD)

7TV~ ay  (EBERBELLEBUVLO)
FRETLE - SR R E BR(SCP)
“EY by TRy IR (STB) - A BEEREEBEOVP)
- DVD/Blu-ray 7L A ¥—/La—45— -EEY T FRA— k(Imsec ; typ)
s JA—FNAY R, a3azZhyr—3i 340484 —7—2R « Power Good #EER &
T Ia—XAVME
/Ny ir—o W(Typ.) x D(Typ.) x H(Max.)
- VQFNO016V3030 3.0mm x 3.0mm x 1.0mm
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ﬁ)
2 |VIN
VREG (4) 16
VREG
EN—»E@—% VREG
UvLO |—>UVLOSW e (®BoOT
SCP
vRer |7 BG PGND _L
Main Comp. /l>—{ E 5
RER >+ s Q Driver o 6| sw
SS 1+ Circuit|  VREG 7
FB (2 g R
sl ] o
T UVLO VIN—»! H°Reg™ TSD
TSD Controller g(\:/::
vouT(@) . Block Z> PGND
EN/UVLO =
TSD/SCP_|%
DC = EN
PGOOD(0
l_ Power [ 0.56
Good | Bg —»SCP
= FB Thermal
Delay Protection TSP
0.96
EN(Q EN Logic | EN L »0VvP
FB
EN
- \% &, =
TEST GND
Figure3. 7Oy %
@i F A
No. ihFA tmFEREA
BREEAAHF TS, ANBEEICKY Duty ZRELHAEEZHIET 516, VINSEND &
12 16 VIN EMENEEICAREIZHEY ET, VIN FHEABEOANEETHLHIHERI VE—F U RITK
e DTIFFEEICTRREIZHEY FET,
10pF LED+ES Ty a0 FToH%E PGNDIZx LT, IHFOEEICERE LT EEL,
3,4 PGND | R vFooiLXalL—42HHED Power GND iiF T,
AV ADRAYF/ — FOEKIHFTT,
5 6 7 SW High side FET @/ —X. Lowside FET @ FL A VIZEHINTLEYT ., ZDinF & BOOT mF
T [CT—hrR Ty TAUTFUY 001uF ZHEREL., o, A1 VF V2 ZERESHMEITERLT
EHELTLESL,
BOOT & SWORIZT—FRA Sy TaVTUH 001 uF ZEHELET,
8 BOOT | ZdavTrHNEEA High side MOSFET M4 — FEEEIBEEE LY F9,
AL Y FUTEER, VREG ~ (VIN+ VREG)ETRA V5 LET,
9 EN A F—TIIHFTT,
High (2.2V BLE)THEEEIL, Low (0.3V L) TR 2 VNS IREEICH Y ET,
A—TFo LA 2T —=5y FHABF T,
10 PGOOD |#—7F Y RLA UiEEIZH > TS =8, VREG F=IEMthERIZ 100k QFEEEDEREFMN L. Pull
up LET, FARLAEWESIX, A—F 2 H LKIEGNDIZYa—kRLTLESLY,
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@i FEiA (i)

No. ¥R Ui F & B

1 VOUT HABEL U RAWFTT, HABREZDEFIFELTLEELY,
HAOBEEFZE=4L. ONTIMEZRELZEY,
HABET 4 — KNV I IHFTY,

12 FB HEFEF(REFELHRT 20N L—E2DODREBEANSBIZEYES,
T 14— E/\y il Total SOKQU T DEIZTHABEEFRELTLESL, (15 R—USH)

13 GND & #AEKR D GND #FTY .
IC AR EREEIHRFTT

14 VREG |ENGFIZ22VULEDBEEMNEMEN S EEES.0V (typ)EHA L. IOMADEREALHY £T,
0.022uFD+ES v arToUEX GNDIZHEHEL TS,

15 TEST | TRA MAWRFTYT, GNDITHEHE L T FEELY,

Thermal #EF Pad TF . GND IS LT ESL,
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QX RAER (Ta=25°C)

H B k=) E K BAfL iw&

AHEE VIN 15.2 #1 \Y

BOOT & BOOT 21.5% \Y

BOOT-SW EBE BOOT-SW 7 *1 \Y

HAEE VOUT 7 %1 \Y

SW EE SwW 15.2 *1 \Y

HAJ74—FNRv O ERE FB VREG \Y

VREG BF VREG 7 %1 Y

Aoy ANERE EN 15.2 *1 \Y;

PGOOD EE PGOOD 7 %1 \Y

SRS Ta225°CDHZE  (BEMRAL) 2.2mw/°C

HEEXR1 Pd1 0.27 W B,
TaZ25°COIHAE (70mm x 70mm X 1.6mm

rRiER 2 Pd2 0.62 W 1 BASIREREE., REHRMBH
$5:6.28mm?) 5.0mW/°C TE,
Ta=25°CDiHE (70mm X 70mm X 1.6mm

ke i 4 BASTREBREE. REBKRRNA

SFEIRK 3 Pd3 177 W $E:6.28mm?, 2,3 [E: M ER §5:5505mm?)
14.1mW/°’C TEER,
Ta=25°CDiFE (70mm X 70mm X 1.6mm

HREX 4 Pd4 2.66 W 4 BASIRERESE, £BRANA
$8:5505mm?) 21.3mW/°C TEEH

e EE B Topr -20~+100 ** °c

REFEEEHE Tstg -55~+150 °c

BREMEE Tjmax +150 °c

*1 {HL. PdZBAZLENI L,

Q@ EENEEF (Ta= -20 ~ 100°C)

e T e

H H EREss I e B Bifr
ANERE VIN 7.5 12 15 \Y,
VREG B VREG 4.5 5.0 55 \Y,
BOOT Ex BOOT 4.5 - 21 \Y,
SWEE SW -0.7 - 15 \Y,
BOOT-SW &£ BOOT-SW 4.5 - 55 \Y,
Aoy ARERE EN 0 - 15 \%
HAEE VOUT *2 0.8 - 55 \Y,
PGOOD EF PGOOD 0 - 55 \Y,

Minimum ON B Tonmin - - 200 nsec

2 HWABREIZANEBEICKRET 2BENHYET.
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BB BICHEEDHZWEY Ta=25°C, VIN=12V, EN=3V, VOUT=3.3V)

B} B oK E e 1
IE H k=2 E 2 X By &
VIN /31 7 RER lin - 1.2 2.0 mA
VIN % VN4 ER IIN_sTB - 2 15 pA | EN=0V
Enable #I|{E1EB
EN Low EE ENow | GND - 0.3 v
EN High EF ENHicH 2.2 - 15 v
EN /N1 7 RER len - 3 10 pA | EN=3V
VREG HHEE
VREG R4 V/\{ BFE VREG_sSTB - - 0.1 V | EN=0V
VREG HAERE VREG 45 5.0 5.5 \Y IrRec=10mA
=RAER IreG 10 - - mA
Power MOSFET
High side FET ON iE#1 RoNH - 65 130 mQ
Low side FET ON 1 RonL - 45 90 mQ
FBRLvw S ak—IL REE Vrs 0.788 0.800 0.812 \Y
FB AHER IFs -1 - 1 pA
HeReg #ilfEER
ON Time Ton - 470 - nsec
Minimum OFF Time TorrmIN 200 450 - nsec
YIRRE—F | AT A RAFv—2
V7 bR B — M TsoFT - 1.0 - msec
VOUT T4 RAF¥— U BR Ivout 3 6.6 - mA | VOUT=1V, EN=0V, Vrec=5V
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BB FICHEEDHZ LY Ta=25°C, VIN=12V, EN=3V, VOUT=3.3V) (i =)

_ BB E s g

H B LS 2 ‘ T ‘ Bk BAL &
BERRE
BERREREERE loce 4.5 6.0 75 A |*3
SCP
SCP BHEFE Vscp 0.48 0.56 0.64 \% Vrs=0.8V — 0V
SCP delay time Tsce - 1.0 - msec
OVP
OVP R EE Vovp 0.86 0.96 1.06 \% Vrs=0.8V — 2.0V
OVP delay time Tove - 1.0 - msec
UVLO
VREG ALY ak—IL FEE | Veecuwo| 3.75 4.20 4.65 V | VREG: Sweep up
VREG ERXRTY L RERE dVresuvo | 100 160 220 mV | VREG: Sweep down
Power Good
Ves Power Good Low B VFs_pL 0.61 0.68 0.75 V | Vre=0.8V — 0V
Vrs Power Good High & VFe_pH 0.65 0.72 0.79 V | V=0V — 0.8V

*3 EHLOLFRBEEIEELTEY FEA,
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OSET—4 (BFICIEEDLTLRY Ta=25°C, VIN=12V)

100 80
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60 3.3V VOUT =5.0V 50 /

50 |
a0 | | -

30

Efficiency [%]

20

10 10

0 0
0 1 2 3 4 0 1 2 3 4
lout [A] lout [A]

Figure 4. %hZ& Figure 5. Tc — lout
(VIN=12V, L=3.3pH) (VIN=12V, VOUT=3.3V, L=3.3uH)

20mV/div 20mV/div

svidv 5V/div

1psec/div b 1psecldiv

Figure 6. A1 v FILEE Figure 7. A Y v 7 ILEE
(VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44yF, lout=0A) (VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44yF, lout=4A)
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OSET—4 (BICIEDHWEY Ta=25°C, VIN=12V) (i &)

3.45
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VOUT [V]

3.25
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3.15
0 1 2 3 4

lout [A]

Figure 8. VOUT O—FL¥alL— 3>
(VIN=12V, VOUT=3.3V, L=3.3uH)
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Figure 10. VOUT - Temperature
(VIN=12V, VOUT=3.3V, L=3.3uH, lout=0A)

3.45
3.40
3.35
lout=0A _
5 3.30 _—— ,4
_— lout=4A
3.25
3.20
3.15
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VIN[V]
Figure 9. VOUT 4 vLF¥alL—3 v
(VOUT=3.3V, L=3.3uH, lout=0A/ 4A)
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Figure 11. Frequency - VIN
(VIN=12V, VOUT=3.3V, L=3.3uH, lout=0A)
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OSET—4 (BITIEEDLWLERY Ta=25°C, VIN=12V) (i &)

5V/div :

s SWe
10V/div S

voul = - O your | e
e .~ e MOMT. b

Svidiv i L : 5V/div

200usec/div 10msec/div

Figure 12. (EEIKH Figure 13. OFF K%
(VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44yF, lout=0A) (VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44yF, lout=0A)

somvidiv

|Out PO OO PO UOLFOUPUUPUUT PUUUEOE SOUSURO PO

. 200usec/div
100usec/div

Figure 14. VOUT & fiiGE45 1% Figure 15. OCP &
(VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44uF) (VIN=12V, VOUT=3.3V, L=3.3uH, COUT=44uF)
lout=02A (SR=1.0A/psec) (VOUT Hh#&EF)
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OE){EEREA
BD95841MUV (&, A—LIBEOHI#HA X H:Reg™ CONTROLLA ZNiE L1=FER 1ch BB BRR A v Fr L ¥aL—4

TY. BRAZER VOUT AMET LI5S, SEEARBEET S LICLY VOUT OERZSEICL TREREREEZMLES
ﬁi‘g—o

1. H3Reg™ #il ]
1-1. BEEERF

Figure 16 (@) ISR 9 & 512, FB AEEEE (REF) UTICH 2 L #RHE L1z 5. HReg™ CONTROLLA HFEEL .
Ton = Your , 1

- [sec] 1)
IN

TRET S High side MOS FET D4 — FHG)ZH AL F T,

Low side FET @% — b (LG)I& HG A OFF L1=t#&. FB M REF U TFICHSFETHALET,
OFF Time [ MIN OFF time (typ:450nsec) CHIFREhE 3,

1-2. BRAER

Figure 16 (b) IZRT & 312, BRAZER FB (VOUT) AMET L. RERME Ton 8% E FB A REF UTDHE. HG D
OFF time < LEAKHKZ LTS3 L&Y, FBOERZSEICLTAESEEEZALESEET,

FB
FB
REF REF
HG lo
LG HG
LG B
(a) BEEEES (b) BFALH

Figure 16. H3REG &£t BA
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@ZAZI VT Fr—+
1. VI bRE— e
EN ifF# High 295 &, VI FRE— FMEENBE, BEIROERICHIBREN THENSEONIHAEEEZILL LITE
T, HAYV T FREF— BRI 1.0msec (typ) TT o BABRFIRQDKESICRELET,

Cout % Vour
I = —QUT = YOUT A 2
IN 1.0msec Al S

Cout: AT VT UHRY, HAICEKENESIETOBREDAEHE

EN
1.0msec (typ)
>
FB
VOUT

IiN

Figure 17. Y7 PR A2 — pifgEL—4 > R

2. Power Good #AE
FB BEM 0.72V (90%) LLEIZH D E. ICHAEDA—T> KL A4 > NMOS A OFF L. Pull-up ##iIZ& Y PGOOD ¥
IZ High EENHEDSINFET,
Ff-. FBEEN 0.68V (85%) LITFIZ/H % &, PGOOD inFI& Low &Y ET,

EN
0.72v
4_0.68V
FB
PGOOD
Figure 18. Power Good ¥R —4 VR
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O REEE
1. OCP #h{E

BEHER. FBEEN REFEEUTICH S EX()TRESNDS Ton /NLRIED HG #H L. HG A OFF £IZ LG ZH
ALFET, LHL. LGH ONKEDEEICIAIILERNERFIREREE locp ZHZTWLNS &, FB EEHS REF BEUTIC
BOoTHRDHG /LR EIT D LIFHET . locp ZTEISETLG O ONKEFMGELET, locp 2TED &, KXQ)T
RESIND Ton /NILABTHG #1159, TOHEER. BIRHK. duty XICEET S50, HABENMETLTLESHSE
LHYET,

OCP IZ&YHAMETLTLSIKET, OCP HHEBRIND LEREBTEEROBEICL Y. HALES EMNSAEEHEN
HYET, £fz. HALPMETL., FBASCPEREEEUTELD L, SCPEMEEAY ., —FEBM (Imsec, typ.) BB
759 FLET (2-1 B]) .

locp (6.0A : typ)

FB

REF N7

SW

e le——l

FB < REF& % -TH .

24 LRI AP B locnx FE S T,
Ho=H& 73 Y A

Figure 19.OCP 24 S 5 Fv— k

2. SCP Bi{E /OVP BIE (D5 v FAHK)
2-1. SCP &k
SCPIEFBIHFNEEZE=2 L.FBEEMN 0.56V LT &% 5 & Imsec (typ.)#E@EICA 75 v F L HG=Low.LG=Low
DIREEIZHE Y FET,
FBIFEENETLTADL., 759y FTE5FTOEMIE. FB<REF L4510, AEHEEOHAZLIFLSET
BMELITYET, . OCPIZ&k Y FETIZHN B ERIZFHIBRANNAY HAMNBETITIIE. 725y FAEL. FET
DWIEFEHEFES,

2-2. OVP #1E
OVP X FBIFFDEEZEE=4 L. FBEEA0.96V LI L &7 5 & Imsec (typ.)#RiBEZICA 75 v F L HG=Low.LG=High
DRBEIZHY FT,

2-3. F75 v FhbDER
75 vFIE. ENZOFF, 3 LLIFUVLOBIEICE Y Uty bah, 775y FRRRIIBEBEICERLET.
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FBSREFD1=8h, A vF LU BIRBAEALGYET

HG

LG

'
| ¢—>

|
\ [ 056V 1msec(typ)
FB

Ss

VREG

%

]
I
I
I
]
I
]
I
]
]
I
]
I
]
]
]
I
]
I
I
!
BEBE >K SCP

EN L ENFE7F=IFUVLOIZ
KYTYFRERR
—
FIoVF 4 BEBE
REINA

Figure 20. SCP 24 S 5 Fv— k

FB >REF, HG=L

HG

LG=H

LG

. [f

]
le——>
| 1msec(typ)

I

|
i
|
|
I
ENFE7=(XUVLOIZ

L e
J

SSs

VREG

EN

|
|
|
1
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
BEE >< OVP TI5vF
1

Figure 21.OVP 24 2 V5 Fxv—

3.TSD #it5 (BHEERAR)
Ti=175°CLl L &g dH &, TSDAEMEL. HG. LG, SS. PGOOD # Low & LF Y,
TSD BhfERIZR 2 wNARBELE Y ES,
Ti=150CLUT LD &, BEECEBEEICERLET,

4. UVLO Eh1E
VREG EEMNMET L. 405V LUTEALSDE UVLO AAEIMEL. HG. LG, SS, PGOOD % Low & LET,
UVLO BifEFRIZR Z VN ikBEE LY T,
VREG EEMNLF L. 42VULEELZE UVLO AR L. BEEEHIEEEZRIBLET,

.rohm.com
gv;v(\)/lg ROHM Co., Ltd. All rights reserved. 13/23 TS202201-0333AAC00100-1-1
TSZ22111 - 15 - 001 2023.12.27 Rev.004


http://www.rohm.com/

BD95841MUV Datasheet

07 T r—>a B ERE
1. HALC 7 4 LA TEE (Buck Converter)
1-1. A IL(L)DEE
DC/DC A v /N\—4 TlE. BRIEFMNLEEREZ MBI 2-OIZ. HAEEDFEBLAD LC T4 ILEAAREIZHYET,
AUBYBUVREDORERIAAIINERIRT HE. TAIIISFEND ) Y TILEFRALNINESLKGY, HABEICEKET S
Y TILNEENNESCBYETH, BEAFRISERME - 3/ IILOYEMH A X - AR MEIZBOWTFATT ., 1 05948
REDNSHOAAILEERT L. BEGEHFECIANDH A XX FMZBEWTIEERNIZRYETHA, a/ILD )y
TLERDKELHY, HABRIZEFD Uy TIWNEBEEAKRELHEDEWNS FL—FATOBERIZHEY ET,
A IILDOHEEZ Table 1 ITTRLET (18 R—TESMH),

ALY Y TLERERATHEEINETS,

— x
i, = (e rou oo
VIN=12V,Vour=3.3V,L=33uH, R4 vFUIREKEH =600kHz TEHET B L AILIT12A LY FET,
Ff-. FET I IMILOEMERE. RREABRICIAL) Y TLERALD 12 #2 LAabEEERIYVIKRZNE
DEFEALTLESL, AMIIOBENMEREZBASPERETAMNIIZHELET & AL EKEBERMZE L. EMNE
TLET, E—VERNIMINOBANERBEEZBIAHVESTILEI—CUFE > TEELTLEEL,
KAWL TOEEKELHEL L, EFLLCTSHO. ERES(DCR, ACR)DIEWNIAILEEE L TL I,

VIN
O A JLEBFNIEFR > loutmax + AL /2
HGH I
sw vouT ] /?\\/@ AL
L
LG—| Cout EHa/IILERMEAER - IOUT)

t

Figure 22. a4 JLER

1-2. HAa T o9 (Coun)DERE
HAOaroTFoHd, BRESHHFOHNEREHCHABEN Y Y TILEREZFERBILT IDICKELEEEXZE5ZFT a0V
TUYOBRELEMEIER. FMESIA IV FREZZELTRELTLESW, . AVTUOYOERITHAE
FIZH L TRASET—VU0FE>TEELTLESL,
HAUY TILBEIE. XK@GDEIICTRESIFET,

AVOUT=AIL/(8 X Cour X )J*ESR X AlL +ESL X Al / Ton V] (4)
(AlHAY v FIVEFR. ESREMESEHR. ESLEREINNA VFI 32 U R)
Fi=, HADIZIHEAYEREIE, VI FRI—FERAICKRET 2RENHS=H, HOaoToH0BRERFXG)DE

HEERBLTLLESW, HATQ VT USREICEHAICERT 2EEAICE AR IVENOI VT UYNERSAET
(Figure 23 @ CEXT),

1msec x (I —1
Cour < X\£ ocp —lourt ) A )
ouT

(locr : BERIRERTEME, lour: HAEHR)
EENREBETHWNERBAITAREENRET HAEEEHY T,

)
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VOuUT
* O
B Cexr

Figure 23. A v T4

2. A VT UH(CINDERE

AARD VT UoYDBEIZEETELTL. XELBEEEZMILT 5-HIZKEHY
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NEEFLET,
HAOEERE L Ton BRIOARKIE. X@Q0)IZKYRELFET,

Ton =1770x Your _ 610 oo [nsec] (10)

N VYN

LR TonBE&LY 7T r—2 a VEGTORREIE. KADICKYHETEET,

Frequency = vout X = [kHz] (11)
VIN Ton
LHL. EBICERMYFUOTRAE—FOFET SW OILE LAY, ITYBRNKETLZOT, EETOEREHFEL

L«ij_o

5. HABH &L RIS DE &
BD95841MUV (& Ton BBIBEIEND A A v F o5 a> bA—ILTHEDT, HAEFEMN EMI S L. a4, MOSFET.

HAQA VT UOYTORAM vy FoELRNEML., BEENECHYET,
J4J)L. MOSFET, HAa Vv TFoHDOEkFFNER,

@ a4 ILDEX =10UT?2 x DCR

@ MOSFET(High Side Bl) 8% =10UT2 x Rows x _ YOUT
VIN
® MOSFET(Low Side )% = IOUT2 x Row. x (1- _YOUT )

VIN
@ HHarvFrHmiEk =I0UT?2 x ESR

(DCR: a4 JLZEEFIEH. Row : High Side 8] MOSFET @ ON #&#i. Ron. : Low Side {8l MOSFET 0 ON #&#i.
ESR: HAa v T oy EMEsiEi)

LR RAYFUTERREERLI-EEZORAM T (ARBOFER)E. X12)ITTRENFET,

VIN X IOUT x Ton
T (=1/Freq) = [nsec] (12)
VOUT X IOUT+ D+ @ +® + @
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| 8| & &
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L ]__3| FTTTTTT TS 7 E
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A" ] [ os
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Figure 27. 7 71 &7 —< 3 UEER( VOUT=3.3V)
Table 1. H#ZE&ABA ' X F(VIN=12V)
Fokea i EH A—H— 1)—=X
TOKO FDVCO0630 Series
L1 a4)L X
TDK SPM6530 Series
CIN (C1, C2) +SIysaAVFoY 10uF / 25V Murata GRM31CR71E16KA12
COUT (C3, C4) tS53vsarToY 22uF / 16V Murata GRM31CB31C226ME15
BOOT_C (C5) oIy asTUY 0.01 u F/ 50V Murata GRM18 Series
R1 Ei 100k Q Rohm MCRO3 Series
R2 Ein X Rohm MCRO3 Series
R3 Ein X Rohm MCRO3 Series
R4 i X Rohm MCRO3 Series
VREG_C (C6) 2SIy yarToY 0.022 4 F / 50V Murata GRM18 Series
P Vout R2 R3 R4 L1
1.0v 360Q 130Q 2.2kQ 1.5uH
1.2v 2k Q 220Q 4.7k Q 1.5uH
1.8V 5.6kQ 110Q 4.7k Q 2.2uH
3.3V 13k Q@ 1.5k Q 4.7k Q 3.3uH
5.0V 24k Q 680Q 4.7k Q 3.3uH
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