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Datasheet

BD9C401EFJ
B= EEENH
BD9C401EFJ [£. {EON #EH D/\T7—MOSFET % B A SEEHHE: 4.5V ~ 18.0V
1chip IZHE L =R FRBEEDC/DC 32 /\—2 T, mEEEF: 0.8V = 1%
LEWAHNBEEHEZLE, RRIADERETHENTEH L m HAEF: 4A(Max)
MNEEET Y, LELVMITS AR TERTE IR & B XA yFUTRE 500kHz(Typ)
ZFT, ERE— FHHEDC/IDC 22— 2D=HE&E W Pch FET # Vi 65mQ(Typ)
HREGERREEZEDL. MEREICOVTHLESICETE B Nch FET # ikt 35mQ(Typ)
TEHZENAEETT . B REUNAER: 1pA (Typ)
B B{EREHHE: -40°C ~ +85°C
B®5E nNyr—o W(Typ) x D(Typ) x H(Max)
EMREIHHEFRE 1ch DC/DC O v/ —4 HTSOP-J8 4.90mm x 6.00mm x 1.00mm

B BERRERE (OCP)

B EEREREK (TSD)
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WmFEER
(TOP VIEW)
PGND [ 1 | O 8 | sw
VIN [ 2 ] 7 ] sw
AGND [ 3 | 6 | EN
FB [ 4 | |5 Jcomp

Figure 2. tHFEREH

pr e g

No. IhF4 I FER B

1 PGND | RAYFUILXalL—42HBABDT S RigFIZRYET,
AAYFOTLFLL—E~DERERE CDHFICAALET,

2 VIN COHFIFRA 9 F T LF1L— 2 EHABRRUFIHARKICERE®HBLET,
HE2R{E & LT 10uF £ 0.1pF DESIVYaLTUoHEHFIHERKELTTSL,

3 AGND | #IfEIAERDT 5V FigFICHYET,
HABET 41— KNV IHFTY,

4 FB gm T5—T7 Y TOREBANEIZHEY FF, EAEEREOERERELEFEE 14 R—CFSBTS
(AW

5 comp | 9MT3—=7 TDEARUVEARSA Y FERIVIAL—EDAAIZBEYET,
COWMFICARBUAFEERRZERLET, EREREAZEL 14 R—DFSET I,

6 EN ’f *_7‘)bﬁﬁ¥—6j—o
High (2.0vlE) THAFTY T« 7. Low (0.8VIULTF) THAOFF LTV FET,

! sw | 1¥EUBORL 9T/ — FOREKF T

8 High side FET. Lowside FET® KL A VIZEHKSNTLETS,

Epaq | EEBEA/SY FTY, BHO E7#FERALTRED PCB ¥ FTL—VICHERT 5L TE
NI-MEEENBLONET,
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PWM — R H>—{ [

I

OUTPUT

sw
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Figure3. 7w %

1#E H Eik=2 £ % B e
BREE ViN 20 v
SW EE Vsw 20 \Y;
EN Ex VEN 20 \Y;
Sk g t8 4 (Vote 1) Pd 3.76 W ;;g;;ga; 1.6mm ME[EH S TRE
e REEE Topr -40~+85 °C
REREHE Tstg -55~+150 °C
RaESEEE Tjmax 150 °C
FB, COMP &I VLVPINS 7 \Y;

(Notel) Ta=25°C BA L (&, 30.08mW/°C TEiH.

R HMEERUVBEREHEL EORRNBAEREBALEAE., SILFLEIBRICELAEENAHYET, £z, Ya—FE—FILLBEA—TUE
— Rl BEREEZEETEERA, BABRKEREZBZI DL SUHBE— FAEESNIEE. Ea— AR EYBENLEREAREMRL CTETS LS T8

HBRELLET,
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HERENESER  (Ta= -40~+85°C)

FRIEAE
E H Ho= : I:-¥iv
=/ =4 mA
BRERX Vin 4.5 - 18.0 Vv
HAOER lout - - 4.0 A
HAEEREEH VRANGE Vin x 0.125MNote 1) - Vin X 0.7 \%
(Note 1) #=#2L. Vinx0.1252 0.8V
BEREE
(FICEEDHEWELY V=12V, Ven=5V, Ta=25°C)
oK E
H B Eo=3 - = ==X va £ B
=/ FE =K
@%%}ﬁ |Q7active = 15 25 mA VFB: 075V, VEN: 5V
2B INA B lo_stby - 1.0 10.0 PA | Ven=0V
e FB-COMP Short
HEEF (Vref) Ve 0.792 0.800 0.808 \% (Voltage follower)
FB AA/NA 7 RERR Irs - 0 2 uA
ERIRE fosc 450 500 550 kHz
J:{,E\“/ﬁ'j_MOSFET ON *&*JJ'-L RONH - 65 - mQ V|N= 12V , ISW =-1A
T8l —MOSFET ON &1 Ront - 35 - mQ | Vin= 12V, lsw = -1A
INTJ—MOSFET YJ—2Y &R lLsw - 0 5 MA | Vin=18V, Vsw = 18V
R4y FEFRHIRIE ILmiT 4.5 - - A
BMa1i—TqL Min_duty - - 12.5 %
BEEEREMEREMR K
ZLwvs 3l S VuviLo 3.75 4.0 4.25 V Vin Sweep up
= [F = B
15%1;:!51?%&1%“@% VovLonys ) 0.2 _ Vv
EN XL w3l FEE High VENH 2.0 - - vV
ENXLwv>3JLRERE Low VENL - - 0.8 \Y,
Y7 b RA— EERE Tss 0.5 1.0 2.0 msec
(Note 1) Ves:FB #FEE, Ven:EN SHFEE, lsw:SW HFER
(Note2) BHREEAILPd ZBZANTE,
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Figure 4. ¥h3&
(VIN=12V, L=4.74H)
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Figure 6. HAY v FILEE
(VIN=12V, Vout=3.3V, L=4.7uH, Cout=44pF, lout=0A)
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Figure 5. Tc vs lLoap
(VIN=12V, Vout=3.3V, L=4.7pH, Cout=44yiF)

VOut(AC) |[omvidiy]
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Figure 7. HAY v FILBE
(VIN=12V, Vout=3.3V, L=4.7uH, Cout=44pF, lout=4A)

www.rohm.co.jp

© 2012 ROHM Co., Ltd. All rights reserved.
TSZ22111 - 15 - 001

5/20

TSZ02201-0J2J0AJ00440-1-1
2018.07.24 Rev.004


http://www.rohm.com/

BD9C401EFJ

Datasheet

HET—2BET—45) ®eE)
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Figure 8. Vout A— KL FalL—> 3>
(VIN=12V, Vout=3.3V, L=4.7uH, Cout=44pF)
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Figure 10. R4 v F 2T AIKH
(Vout=3.3V, L=4.7uH, Cout=44pF, lout=0A)
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Figure 9. Vout 54 v L¥alL— 3>
(Vout=3.3V, L=4.7uH, Cout=44pF, lout=0A)
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Figure 11. Vout vs Temperature
(Vin=12V, Vout=3.3V, L=4.7uH, Cout=44pF, lout=0A)
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HET—2BET—45) ®eE)

EN  [5V/div]

EN [5V/div] |

CVout f2vidvi Nout Tavidvl o

SW  [10V/div]

SW [10V/div]

T - Time — 1msec/div T - Time — 200msec/div

Figure 12. R & — 7 v T Figure 13. ¥ v b H D ViR
(Vin=12V, Vout=3.3V, L=4.7pH, Cout=44pF, lout=0A) (Vin=12V, Vout=3.3V, L=4.7uH, Cout=44uF, lout=0A)

@ Mumg}ﬂﬂﬂk >>§ A=+105mV Vbut ;[5V/div]

 A=-100mV

TR T N S

lout [1A/div]

T - Time — Imsec/div T - Time - 200usec/div

Figure 14. BRI EHF4E Figure 15. OCP K
(Vin=12V, Vout=3.3V, L=4.7uH, Cout=44pF, lout=2A) (Vin=12V, Vout=3.3V, L=4.7uH, Cout=44uF, Vout is short to GND)
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HRESREA
1 A x—TILEIHE
ENHFICEIMENDBEIZCE ST, ICHI Yy FEHUZEOL FO—)LTEET, VENA 2.0V ITET S ENEEIE
MEMEL ICHAEBILET,

VIN

Ve — s — =

S

VEnH="=="" 7
VEnL
v—
Vout
ov —_———_—_—_—— b ———
Tss

Figure 16. 4 +—JLFIHE A S VT Fr—+

2 RiEtaE
RERBRIIEAEMG b5 TILICK DREMEBIEZEME LTS, REBEOERMAERILAENTIEEL,

2-1 EREFERE (SCP)
HHIEETIREMAE (SCP) (X, FB i FEE 2 NEE#ETIE VREF & B L | FB i FEEM Vscp (= VREF — 240mV)
FTEY., ZORENA IS5 v FREHHBRITS2EENEF ITRETSYFLET,

Table 1. i H{EEEIRERLAE

EN EF FB EF EIRIRENLRE EARRESME
<Vscp . ON
>V s
ENH >Vscr e OFF
<VenL - 3 OFF
YIRRA—h
Typ: 1msec
VOuT1
SCPIEIERRE SCP& IEBFFH]

11/97 Tie& Typ: Imsec
08v r
FB SCPIHEE Typ0.56V -

SCPEIERSFLIRIZSCP
RHPREA DR

UL = T Ul

OCP &t Bt

) AN

EN

/i & ENLELME

SCP

o, o s o
BEE ocP BEEE ocP FomuF) RBUN BEEE

EN/UVLO [2&Y 5 FfRRER

HG High side FET 4" —M&5
LG : Low side FET %" —ME&

Figure 17.SCP #A X ¥ Fv—+
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2-2 {(EEEREMERLE(UVLO)
BEELEMERFIE (UVLO)EIRRIX., VINIGFEEZE=42LET,
VIN i FEEIL B FITHE, 3.8V (Typ) TRA v FUIEEEEFEILEL. HABEEMNMETLET,
VIN S FEEILS L I(FREE. 4.0V (Typ) TRA Y FUIBMEERIAL. BABRIFBEONIIBEAY FF,

VIN iifiF & ENiiF &> a— S RETHEASI N SIHE (Figure 18-a). TREDFEHICT UVLO BEEZFERAL T 12
AW

*VINIGFEEI S TITRE : 0.9VIms LEDZFEE T VINIHGFEEZ OV ETEELTLEELY,

*VINMFEEILDL LITH : 1.8V/ims LLEDEET OV MLEET S LSIZLTLEELY,

LRORELY HEBLMEE, VIN i5FEEH UVLO BIREE D L < [F UVLO BRHEBE & Y HEVEEREICE T,
UVLO EEEABEREZRIFTER<GY ., UVLO ABHEANTEICZHIFHEA TS WNET . UVLO BEEOHNIHFE
[C72% &, HABEASBHALTLES 7—ANIIVET,

VIN 35 FEEM 1.8Vims LTDILE LITEE, 0.9Vims UTOIALE TFITEREDZSIL. BAS LU yy FEFH I —
FURELTUVLO #EEZFFEAET . Figure 18-b 2RI K SIZ. ENFIHIZCK Y ICZFa > FA—)LLTL &L,

VIN
(=EN)
ERXTYUIR
Vout I UVLORHET UVLOfRRREIE
OV —mm——m e — — - ———— - —T— = —
0.9V/ms 1.8V/ims
BE Lt
Vout /
e N o
Tss
Figure 18-a. UVLO # 4 = 4 F v — bk (VIN=EN %)
VIN
_______ UVLOMIHEE UVLOMERMREBE _~
V————————m e ————— i — — — — I ——————————————————————————————————————
0.9V/ims 1.8V/ms
LT T
EN
“1 VENH
Ven ~§~
V———————————————— ===
Vout
V—————————————————— — D —————— fm——————————
Tss

Figure 18-b. VIN D36 L IF - IBETFIFABLMEED ENHIEHIZ A S5 Fv—+

LD ENHFHBHICEAL TCCFHARLHSEE.  LLBELRUSNDOHBICTIFERSIIES . BHFTEHEES
ZE,
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2-3 H—2 vy FED UHEE

BD9C401EFJ X HEBT[EER(TSD @) ZNBE L TWVET, Fv TREM Tj=175°C (Typ) & 2 5 & DC/DC O /\—4
DHEAZEFEIELES, BENREKE. HETE Tmax=150°C (Typ)Z B A -EERET TORMBEN S IC TIEK
TEHEFEMELI-ARTHY. £y FORERVREZEMEZILTHBY FEA, £2T. CORKOHEZFIAL

=ty FOREREHILGBLTLEE,

rTSD’FﬁtH(:WS"C)

N
TSDf#BR (=150°C)

VIN
EN
SCP:EIER%E]
Typ:1msec
Vout
o —
SCPIZHERE i
UIRRE—F
T
TSD 2K
< JUUUUUTUUL
LG
BRI TsDY @ EME TSD sep BRI
GF759F)
TSD kR

Figure 19.TSD 24 ST Fv—+

2-4 BERREMEE

HG : Hi side FET #—MME&
LG : Low side FET #—ME&

BERREMEEIERE—FHEIZEY., /N4 KMOSFET £FNDBERERAAVYFUITERED 1 YA I E
IZHIRT D ETRELTVWET, BEERESAF ISy FREBHEMGETI2EHNEFTISYFLET,

25 I5—8/E (F75vF) BRAE

BDOCA01EF] [LIREMEENENET LA TSy FREIZHRVET, A 75y FREZMEBRT 5=HICIEIC DERHLE
HENT-IREET VIN I FEBE%E UVLO LAJL (=3.8V[Typ] ) LALTH, ENIHRFEEZ Venl. EELUTIZT 2 EAH Y
F9, A7V FEEBRT S5 & THU ON HIEHBITATREE LY 9,
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Ml AR — FE&Y R b

s

PGND
B o]
= l l L
Cin1 Cin2
VIN 10uF 0.1uF
2

BD9C401EFJ

] L
4.7uH

— (3.3V)
v LTI
] Cout

_7_ 22uFx2 I I

EN

6 le—

COMP

5 |

—T— Remp  Ccmp =
12kQ  4700pF

%

VOuT

Figure 20. 7 74— 3 VEIKK

(V|N=12V, VOUT=3.3V)

K ERERICOEELTR. EROT7 TV 77— a VARFICE > THABNRLELADEENHY ET DT, EHICLD

TAGHEREL TS,

* EROT7 T r— 3 VEIREUNOEBREREFERRETCEASNDSEE. BHETHHAVEDE LS,

Maker Part No
AFNFw/8232(Cinl) 10uF/25V TDK C3225JB1E106K
AFNF /8232 (Cin2) 0.1uF/25Vv TDK C1608JB1H104K
HAFx w33 (Cout) 22UF/16V X 2 TDK C3216JB1C226M x 2
A543 (L) 4. 7uH TDK SPM6530-4R7

Vin=12V B D & H HBIE R EH

FB
Vo(V) R_UP [kQ] R DW [KQ]
5 4.3 0.82
3.3 7.5 2.4
1.8 15 12
1.5 16 18
1.2(Note1) 10 20
1(Note1) 51 20

(Notel) AABEICLYFIRLHYFT, 14R—CDHAREESRLTIESLY,
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PCB LA 77 FEREHZDINT
[#E DC/DC avN\—ATlE, /NILRKDKEFRMN 2 DDIL—TEFnEzd, L D2BDIL—TIE, £l FET AON LT
WBBEIZTENBIL—T T, ANXFv/N\T P Cn KYREY., FET, 125045 L, BAF¥ /R4 Cour ZY. Cour®
GND m5 Cny D GND ~NERYET, 2 D0BDIIL—TIE, THRID FET AON LTWBEIZHENSIL—T T, TRI®D
FET KYIBEY. 15948 L, HAF ¥/ H CourEEY Cour® GND M5 FEID FET O GND ~NERYET, =
N522DIN—TETEBZEFRCELML—RTEIET, /A XEHOL, DEZEFLIENTEETT, HIZTAD
X8, HAX v /RVARIXGND FL—UIZ#EET L2880 LES., PCB LA 7 FIZLk>T, DC/DC OV
N—RE, ZORE - /A X - EEFEITRTICKELGEEEZEZFT,

Vi

Vourt

Figure 21. BEa v N\—42DEFHIL—T
ZDf=®. PCB LA 7% hEFRHTDHICIE. UTICEFLHEFITSTELTEHRIFLTLESL,

* ARAFFNTEE IC O VIN iEFISAIREGR YA IC LR CEICEEL TS0,

*PCB LIZERLTWEWLWTY 7HHZ5EE. ICPEDHMADBEERITEI=OGND / — FOFRBETL—%EEL
TLIEEELY,

“SW HEDRAYFUYT/—FKIE /) —FADACHBIZE S/ A XADEENBEZSINE=0. T/ JLIZHRELRR Y K
{ELCRL—ARLTLESLY,

- FB. COMP [ZD%EMNB 54 VId, SW O/ — REIXATRELRYBEL TS &Ly,

cHAX YRV AFAIDSERR A ADEEEZRITDH=H, AWaAVTUoYHLELTEELTTSL,

Mid layerl

Mid layer2 Bottom layer
Figure 22. FF{fiR— KL A 7 bl
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F I r— 3 UimER A%
(1) HALC T4 J)L2—FE# (Buck Converter)
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DC/DC a3 v/N\—4TlE, BRIGEHFHLERZ2HBT 5012, HABEEOFBEAD LC 74 L2 —HRBEIZHRY
T, AU IR VRIEORELRIAINERBIRT D E, TAIIIZHENE Y Y TILEFRALANINECHY  HABEICSH
ETB2YyTIWNEENNSLKBEYFETH, BEEFRICERE - a4 ILOYEBKY A X - AR FEIZBWLWTFRHTY,
AVEDRORBEDINES O IEERT 5L, BEREHECIAILOFA PR MIEWTIHEMIZHAY FT
M. ALYy FTILEFRARKELLY, HABREIZH TRV v TILBENKELCHDELS FL—FFT7DERIC
BYFEYT, ST, a0 vy TILEFRBSDKRESA, FHHAER (FHaASILEFR) D 20%~40%FEE &
BEESCAVEIBVREERELET, 25FTH2ET, AEBBLHOT7 TV —2 a VICTRIFLEEAEONAE
ERR

VIN
a4 JLEAFNEFR > loutmax +AIL /2 _o| E
__________________ L VOUT
N 7[\A|L louTmAx Driver .
\A _____

EHIAIILER Cour
t ]

Figure 23. 4 >4 U ZIZFin b BimiER Figure 24. HH LC 7 1 JLZ [EEE

ALY Y TIVER AlL=30% X FHHAER A =12[A] £FdE. 158 VRLIE,

! =3.99u =4.7u [H]

L =V, X(Vy-V, X
our ( IN OUT) VIN XFOSC Xd]L

— < T V=12V, Vour= 3.3V, Fosc= 500 kHz,
Fosc &R A vF T BB
LEHEEINET,
BH. FRATIIaMIILOBEMERIZ. BREAERICIAL) Y TLERALDESZRLELELEERELY LREN
POEFBIRLTLCESLY,

HAF ¥/ 4 Coutld, HAU v TIVEEFEIZHEEZSEZFTT, RELESNDY v TINEEEMEZHE-EDES(C
HAX Y /N2 CourZFEEL TS,

HAY Yy TILBERFUTORKICTEHRTEET,
1
8 X Coyr X Fosc

) M
ZZT Resr [FHAF YN\ 2DOFEERBS

Wiy, = A1, X (R +

Fl. KICITEFFOEAF YNNI AITHRNACEAEREERB S EDH=6HIC Imsec[Typ]D YV 7 F X2 — MEEEZ
BITTOWETH, HAFX ¥/ 22 CourDBREENTROFEMBULIZKECHEDEELWNWY 7 FRE2— MERIZED
BWGERHBY FET, (VI FRE— B VourA—/N\—2a— +E)

NTGDERUT—CUFED. HAX XY/ 2 CoutlFUTOEREF-EEESITEELTLESL,

locp(=4.5A/min]) x T (=0.5ms[/minj ) [F]
Vour

COUT <
CZTloce [FRA v FERGIBIME. TssldV 7 X2 — FEFMHE

) Coutl2DWZWTlE, HASA VIZEDSHBAETHDREEEZESELTTEILY,
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(2) HHEERE
T4 — RN VEREIZE > THABEE Vour MRESNFET,

__ Ri+Ry

Vour = %, X Vpp V]

BIREE Vn=12V B[ Ves=0.8V (Typ) THY . TR&LYHNEEZ
BETEEY,

VOUT = RitRy % 0.800 V]

Ry

HAEBE Vour 8 & U Vs (X Figure 9. Vout 5S4 > L¥al— 3y
[ZRT LS. EREEVNKEFEHRZELTEYET,
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