ROHM Datasheet

SEMICONDUCTOR

4.5V~18V A 71, 5A BIHAEEF 1ch
& DC/DC a>/3\—4

BD9C501EFJ
B= EERH
BD9C501EFJI&. {EONEH D /3T —MOSFET % 1chip B ANEEHE: 4.5V ~18.0V
[ZAE L - E#EFRBEEDC/IDCa U IN—42 TF, [KLA mEEEF: 0.8V * 1%
HhERHEZLE. RASADEREH T 5 LM ATEE m EAER: 5A(Max)
T AHIVMI R AR TR TEIX M ENRAET, B XA yFUTRKRE: 500kHz(Typ)
ERE— FHEIDC/DCa vIN— 2 D= EELBIEN m Pch FET # > 50mQ(Typ)
ZEHEEEES. MEBEIIOVWTLBRICHRET S L m Nch FET # Vi 35mQ(Typ)
MATRETY, B X3 N1 B 1pA (Typ)
B E{EREHE: -40°C ~ +85°C
BE
B FHERE 1ch DC/DC a v\ —4 nybr—o W(Typ) x D(Typ) x H(Max)
W AERREDE (OCP) HTSOP-J8 4.90mm x 6.00mm x 1.00mm
B EERERK (TSD)
B EANEERENMEMLEEIRR(UVLO)
B EfRREERIIR(SCP)
B V7D FRE2— MERENE
A&
B RETV
BmtEyhrbyTRYIR
B DVD/Blu-ray 7L A ¥/La—4—
B JO—FKAYK, a3azHh—savA048—
J2x—RX
B 732—XAVGE HTSOP-J8
FF) = avER
VIN
12v VIN
JouF 3.3pH Vout
u 0.1pF 3.3V
I T swi— "L 75
Enable ~ ~
—)EN 22UFx2
COMP AGND PGND FB T
L 1
Figure 1. 7 77— 3 U REIEEH
O#RGEE : PaVE/ Yy I ERBER OMMAHREEIILTEYFEA
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mFEEE
(TOP VIEW)
PGND | 1 Q 8 | SW
VIN | 2 7 | SW
AGND | 3 6 | EN
FB | 4 5 | COMP
Figure 2. imFEERK
I FEREA
No. I F % i F &5 BA
1 PGND | RAWFUILFaL—2HABDT S FIHFIZHEYET,
AL YFUTLX2LL—F~DBRBEREZOHFICAALET,
2 VIN CORFIERAYF oI LF1L—AHABRRUSIHARKICEREZHEBELET,
HRMEL LT 10uF & 0.1pF DESIy/aTUHE M IR L TTIL,
3 AGND | #IHAERED T 59 RIEFITHRY 9,
HABET 4 — KNy I HBFTT,
4 FB gm TS—FUTOREGBAABICHYFET, BEAEXERTEOEREREEAEE 14 R—CFSEBTS
LY,
5 comp | 9M IS—T7UoTOHARVEARS yFERIAV/INAL—EDARIZHY FT,
COMFICERBAARERREEGELET. ERREHERE 14 R—UEBBBT I,
6 EN A 2—TIIHEF T,
High (2.0V L) THATZZ T« J. Low (0.8VELTF) THAOFF &Y ET,
! s | 1VEVEDRL YT — FOREHTTY .
o High side FET. Low side FET ® FL A VIZ#HESNTLVET,
i E-pag | EEBERA/NY FTY, BUOETERALTHHO PCB /5 FIL—VICERT ST TR
NE=RBEENBLNES,
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Figure3. 7Ov %
X RKER (Ta=25°C)

H B s E % =-L{v3 e

BEREX ViN 20 \Y

SWEE Vsw 20 \%

EN BIE VEN 20 \Y,

Sk 748 o (Note 1) Pd 376 W ;};);gg 1.6mm HEH S TRE
B4R E S0 5 Topr -40~+85 °C

RFREHHR Tstg -55~+150 °C

REESHRE Tjmax 150 °C

FB, COMP &£ VLVPINS 7 \%

(Note1) Ta=25°C LA E(E. 30.08mW/°C TEiR.
IR ONEERVEMEEESEL EORPBEREEREEBA B, SEFELFBRICELAEENHYET., Fz. Pa—+FE—FILBFAF—TUE
—FiaE, BERREZEETEFHA. BHIRAERZEADLSURHKHE—FIEEEIDLEE. Ea— AR EYEBNLTRERNREBRLTAITDLES IR

HEBELLEY,
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H#ERBEHEE  (Ta= -40~+85°C)

) FRI&IE e
E B wne _ - _ B
=/ ks =K
EREX VIN 45 - 18.0 \Y;
HAOER lout - - 5.0 A
H O EE R EE B VRange | Vin x 0.075(Note 1) - Vin % 0.7 \Y;
(Note 1) 7= L. Vinx0.0752 0.8 [V]
BERNEYE
(BFICHEEDTWLERY Vin=12V, Ven=5V, Ta=25°C)
_ R O% E
H H Haa=s : BN & &
B/ Ze | BX =
EIRRER |Qiactive - 1.5 2.5 mA Ves= 0.75V, Ven= 5V
AR UINAER la_stby - 1.0 10.0 PA | Ven= 0V
- FB-COMP Short
HAEEBFE (Vref) VEs 0.792 0.800 0.808 V (Voltage follower)
FB ANNA 7 RAER IFB - 0 2 pA
ENEEIR fosc 450 500 550 kHz
L {8,377 —MOSFET ON #Ein RonH - 50 - mQ | Vin=12V, Isw=-1A
T18l,87—MOSFET ON ##1 RonL - 35 - mQ | Vin= 12V, lsw=-1A
INTJ—MOSFET Y—27 &R ILsw - 0 5 MA | Vin= 18V, Vsw= 18V
AA Y FERHIRME lumiT 5.5 - - A
®NTa1—TaL Min_duty - - 7.5 %
BEEEREMEREMER
ZLvy ALk VuviLo 3.8 4.1 4.4 \Y, Vin Sweep up
== §D EE

E%g'ﬁ%;ﬂ%“@% VuvioHys - 0.3 - \Y
EN XL w3/ FERE High VENH 2.0 - - \%
ENXLvy>3J)LRFERE Low VENL - - 0.8 V
VI bR — FEERE Tss 0.5 1.0 2.0 msec

(Note 1) Ves:FB #FEE, Ven:EN HFEE, lsw:SWHFER
(Note 2) EFEENIGZPd #BZAHNC &,

www.rohm.co.j

p ] -
© 2012 ROHM Co., Ltd. All rights reserved. 4/20 T8Z02201-0J2J0AJ00450-1-1
TSZ22111 - 15 - 001 2023.03.27 Rev.005


http://www.rohm.com/

Efficiency [%]

BD9C501EFJ

Datasheet

T2 (BET—45)

90 ///:”"/_/W_

/1L Vout=5.0v I

80

70

60

50

40

30

20

10

0 1 2 3 4 5
lLoap[A]

Figure 4. %3
(VIN=12V, L=3.3pH / 4.7uH / 4.7uH (Vout=1.2 / 3.3/ 5.0V))

[20mV/div}
.;‘.-?:‘-..-\. N ..IH.-E‘."'! :
T R o B

GBI

T - Time - 1usec/div

Figure 6. HHA Y v FILEE
(VIN=12V, Vout=3.3V, L=3.3uH, Cout=44pF, lout=0A)
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Figure 5. Tc vs lLoap
(VIN=12V, Vout=3.3V, L=3.3uH, Cout=44yF)

Vout(AC)  [20mV/div]
f-"'”w‘\ !,wxl . r_,.-.a--- N iy

LA P TR T gt

_____ Sw[swdw] B B SO S

T - Time - 1usec/div

Figure 7. A v F7ILERE
(VIN=12V, Vout=3.3V, L=3.3pH, Cout=44pF, lout=5A)
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BHET—2(BET7T—F) ®&E)
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ILOAD [A] VIN [V]
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Figure 8. Vout A—FLXalL—3 3>
(VIN=12V, Vout=3.3V, L=3.3uH, Cout=44pF)

Figure 9. Vout 54 > L¥aL—23>
(Vout=3.3V, L=3.3uH, Cout=44pF, lout=0A)

560 3.40
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Figure 10. XA v F 27 RiKE#K

(Vout=3.3V, L=3.3uH, Cout=44pF, lout=0A)

Figure 11. Vout vs Temperature
(Vin=12V, Vout=3.3V, L=3.3uH, Cout=44pF, lout=0A)
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BT —2(BET—42) #E)

N [BVAdiv] |

EN [Bvidv

. ; ; : ; : : :
Vout IVl Vout 2vidvi

SW [1 0V/d|v]

SW [1 0V/d|v]

T - Time — 1msec/div

T - Time — 200msec/div
Figure 12. X2 —+7 v TER

Figure 13. ¥ v FF VKR
(Vin=12V, Vout=3.3V, L=3.3uH, Cout=44yF, lout=0A) (Vin=12V, Vout=3.3V, L=3.3H, Cout=44yF, lout=0A)

A =+68mY . Vout [5V/div]
ATV T —

o SW.[20V/div].

IL [5A/d|v]

< T‘%%ﬁaﬂ """"" i

lout ‘[2A/div]

AEEI
_________ _|f|'fFT

T - Time — 100usec/div

T - Time - 200usec/div
Figure 14. BHIIGEEHE Figure 15. OCP &z
(Vin=12V, Vout=3.3V, L=3.3pH, Cout=44pF, lout=2A) (Vin=12V, Vout=3.3V, L=3.3pH, Cout=44pF, Vout is short to GND)

www.rohm.co.jp

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

7/20 TSZ02201-0J2J0AJ00450-1-1

2023.03.27 Rev.005


http://www.rohm.com/

BD9C501EFJ Datasheet

HaEEHEA
1 A 3—JILEIH
ENSHFICEIMENZEEICE 2T ICOY Yy A Ea FA—)LTEET, VEN A 2.0V IZET 3 L REREEE
MEMEL ICAREILET,

VIN
W — — — — —
EN VENy=======" 7 /
Ven

ov _L ___________________

Vout
ov —_————_ e e

Tss

Figure 16. 41 R—JLHI#ME A I VT F¥—+

2 {REEHERE
RERIRIIVRMG S TIVICKDRIEHLEZEMNE LTS, REDFOERMLEREILAENTLEZL,

21 EREEOEE (SCP)
HAOIREEREMEE (SCP) (X, FB IR FEEZNEE#ETFE VREF L LB L. FB I FEEA Vscr (= VREF —240mV)
FTFEY., ZORENA 7SV FRERBRGET SEHAEZF ITRETSYFLETS,

Table 1. tH HIEEEXREMEE

EN EE FB E&E ERREE ERREEME
<Vscp ON
>V A
ENH >Vscp g OFF
<VENL - | OFF
Vji*vZ;—F
m

0.8V

FB SCPIRHBIE Typ:0.56V

SCPEEES/ LIAIZSCP
RHRENSER

(2T N Y I I N I I 1 N I
SCP 3%

HG=H

LG=L

<JUUTUUT U UL U N

OCP & B
. /\/\N
EN

/4 & ENLELME
[ [ ScP e .
BEEIE ocP EEBE ocP FI59F) Z’)‘u/\*> BEHE
EN/UVLO [2&Y5uF kR

Figure 17.SCP 24 32U F¥—

HG High side FET #—ME5
LG : Low side FET 4" —ME5
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2-2 EEERBEERLE(UVLO)
EEXREERHL (UVLO)EIRRIX. VINIGFEEFE=-4LET.
VIN i FEBEIL S T IFEIE, 3.8V (Typ)TRA v F oI EEIEL. HABEEMETLET.
VIN S FEEIL S LIFEIE, 4.0V (Typ) TRA v F UV EEERIEL. HABERIEBONIALIE LAY ET,

VIN ifiF & ENIFFE S a— S RETHER SN 5545 (Figure 18-a), TEEDEHICTUVLO #EexERAL TL
éll\o

*VINIHFEEILSE FITE : 0.9V/ims ULDFEETVINIHGFERXEE OV ETEELE LTS,

s VIN S FEELS LITH : 1.8V/ms L LEDFEET OV AL TEHLSICLTLEEELY,

LEDOEELY LEMES. VINIBFEEA UVLO fEIREES LKIF UVLO RHEHERE &L Y HIEVWVEEMEHICHE T,
UVLO BIEAEIMEIREEZFRIFTEL (A Y., UVLO BEHAAREIZHBIGEN TS NVET, UVLO RO H ANTE
ICidE, HABENBHALTLESY—ANTENET,

VIN #FEEA 1.8Vims LLTDILE LIFEE, 0.9Vims UTDIE TITEENFAE. BB LU yy REIUI—
FURELTUVLO #EeZERAE . Figure 18-b [TRT K512, ENFIIZK Y ICEIL FE—ILLTLIEZELY,

VIN
(=EN)
EXTUIR
Vout™ ™ UVLORHEE i UVLOfEREE
Ve m e e e e - ——— - —T— B
0.9V/ms 1.8Vims
Bt Lt
Vout /—
] N [
Tss
Figure 18-a. UVLO 2 1 S >4 F v — b (VIN=EN B¥)
VIN
_______ UVLOMHET UVLOFEMRERE  _~
SV S >\
0.9V/ms 1.8V/ms
LF T
EN
/ VENH
VENL
V- ——————m— e mmmm———
Vout
Ve mmm e m e e == R ——————————————————— it et T
TSS

Figure 18-b. VIN DiLH LIF - I TIFABMEED ENFIHAA S0 Fv—+

L£52D EN FEICE L TECFHRMSHSEE. b LB LEUSNOREITEEASAIBEEE. BHFTEHEELS
&L,
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23 H—T)LIrvy M UHEE
BDI9C501EFJ L EWEMTEIBR(TSD M) ZABE L TWLWET, Fv TBEMN Tj=175°C (Typ)E#8 x5 & DC/DC av/N\—4
DHEAZEEIELFET, BEREIRIEX, H<ETH Timax=150°C (Typ)ZBA-EERET CTORNREDL S IC ZEH

TEHEZEMELEZRARTHY . £y FORERVREZEMEEILTEYFEA, £2T. COEBOKEZFAL
=ty FOREREELAEVDTIEE,

VIN
EN
SCPIE IR+ H
Typ:1msec
Vout
]
SCPiRHEE I
VYIRRE—k
;SD#ﬁH:'.(=175°C)
Tj
kﬁ B ( )
TSDfR (=150°C
TSD #2H4 "

< QU uuy
<~ JUUuuUupry U0

g . scP g,
BEEE TSD BEEE TSD A ToF) BEEBE

TSD f2k& HG : Hi side FET #—MMES
LG : Low side FET #—ME&

Figure 19.TSD 24 S V5 F¥—t

2-4 BEREERE
BEFRIREMEITIERE— FHITEIIZEY. N HY A KMOSFET 2N B3ERERANVYFUITRARBD 19149 ILTE
ICHIRTHILETERLTVWEY, EERENF ISy FREHBBGETLIEHAZT IS vFLET,

2.5 IS5—RE (735 vF) BRAE
BDOC501EFJ [FREMEENIET DA TSV FREBITHYET ., £ 75 v FIREBEMRT 57-OIZIFT IC DEKRNE

HEINTFKEET VIN IR FEEZE UVLO LAJL (=3.8V[Typ] ) LLTH . ENIHFEREZ Vel BEEUTICT ZHEHLHY
T, AI75VFEMEBRTSHIETEU ON HIEHBITNAATREELY FT,
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FHiAR— FEB&Y X +

BD9CS501EFJ

Rcmp
20kQ  1500pF

Ccmp —

Figure 20. 7 7 &7r—< 3 VEIKEK

(Vin=12V, Vout=3.3V)

K ERERICODEFELTEK. EROT7 TV r—2 a VARFICE S THENLEL L LIEHEENHYET DT, EHICLD

TRGHEREL TSN,

*EROT7 T r—2 a3 VEBRUNORBERELFERRECCHEASNSES. BEHFETERALEHLECESL,

Maker Part No
ABF /845 (Cin1) 10uF/25V TDK C3225JB1E106K
ABF /8045 (Cin2) 0.1uF/25V TDK C1608JB1H104K
H ¥ v /32 32 (Cout) 22uF/16V x 2 TDK C3216JB1C226M x 2
AV894 (L) 3.3uH TDK SPM6530-3R3
Vin=12V B O & A EEEESI
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(Notet) 10 20
1(Notet) 5.1 20

(Note1) ARBEICLYKIRAHY ET, 14 R—CDH N

ESRLTLEEL,
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PCB L4 7 FEREFHICDWNT
[#E DC/DC QA V/\—A TlE, /SMILAKRDOKREFRMN 2 2DIL—TE2HENnET, 1 2EBDIL—TIE, LBAIO FET AON LT
WBBIZHENZIL—T T, AAXTVw /U2 Cn KYREY., FET. 105894 L, BAX v /8% Cour Z8Y. Coutd
GND M5 Cn D GND ~NERYZET, 2 2BDIL—TIE, THID FET MON LTWBHEIZH NS IL—T T, TE®D
FET &UBRFEY., 12502 L, HAXT v /3P4 CourF@Y Cour D GND H 5 FRID FET D GND ~NERBYET, =
N52DO2DIN—TE2TEBLEITACELS FL—RTBIET, /JAXERLL, NRELIFHRIENTEET, BICTAR
FoRoa, HAX¥/IRVAIEGND FL—VIcEET 522 L 2BE8HLET, PCB LA 7Y MZ&>T. DC/DC TV
N—RIE, TR /A X - PNEFEUIRTIIKELEZEEZEZIFET,

Vi

Vourt

Figure 21. BEa > N—42DEFRIL—T
FTD1=®H. PCB LA 77 hEHETHRICIE, UTICHEFLIREFTIERELTHEI LTS,

*AAFFNATEE ICOVIN IHFIZHREGRYECS IC ERLEICEREL TS,

*PCB LIZERALTWEWI Y 7AHSHEIE. ICORBHMAEDKRAZEZNITSH-6HGND / — FOFETL—2ZFEEL
TLFEELY,

“SW EDRAYFUT/—FIE /) —FADACHEEIZLE/ A XDEENEZINET=H. M ILICHTEELRRY X
CECRL—RLTLESL,

- FB. COMP IZD%AE 54 Uik, SW O/ — R EIFATREGRYBEL T2y,

CHAF RO BBIANDLBRAR/ A ADEEERTH=O. ANAVT UM OB LTRELTTEL,

Mid layer1

Mid layer2 Bottom layer
Figure 22. FHfiAR— K LA 75
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7I)r—

YavilmERAE

(1) HALC 7 14 )L2—%E# (Buck Converter)

DC/DC av/\—4 Tlk, BAFICEGMEEREMBT 5012, HABEDOFRBIELADLC 74 L2 —HREIZHY
FT, AVEIRAVRBEORERAANINEEIRT D E, AAILISHEND Y Y TILERALDNE Y, HABEFEIZH
£330y TNEENNSKHRYFETHA, BEEFLEREE - o/ ILOYEMNYA X - X FHEIZBEVLWTHRFITY,
AVEDRAVREDINSHEAAIIWNERIRT L. BELEFELCIANILOY A XPaR MIEWTIHEMNIZHRYET
M. ALYy TILEFAKELLY, HABFEIZH TRV v TILBEEAKEL LD EWLS FL—FFTDOBERIC
BRYFEFT, ST, A4 NLDY) Yy TILEREPOREEN, EHEAER (EHICILER) D 20%~40%FRE &
BAESICAVEVRVAEEEELET ., 25T ET, REBOODT7TUSr—Sa VICTRIFGEESENAEONE
ERR

VIN

a4 JLEAFNEFR > loutmax +AIL /2 _O| E

L VOUT

N 7[\"A_||j -~ loutmax Driver )
t ~—. 4 ’—’W‘—l—o
EHIMILER _{ E Cour
11

Figure 23. 4 V4 U A IR B EBiRiER Figure 24. HA LC 7 4 /LA EIEE
a4 Y FIVEGR AlL=30% x FHHAER GA)=15[A] &TDE. 1UFI2 VAL,

1 .
= - - . —3. H
L =Vyr X(Vin-Vour ) X v XF X, 319u =33u [H]

Z T VIN=12V, Vour= 3.3V, Fosc= 500 kHz,

Fosc [ERA v F U REKE#K
LEHESNFET,
BE. FHT 2/ ILOBMERE. BEAXHAERIZAAILY Y TLERALOESZRLEDOERLERLYEXREN
BOEEIRLTLEELY,

HAF w08 Courld, AU Y TIVEREREICHEEE5ZFT., RELEND Vv TLVEEREEHI-EDH LI
HAFv/804 Cour ZBEELTLEEELY,

HAY Y TVBREFUTORKICTEHTEET,

1
Wery = A1, X (Rron +
RPL L ( ESR 8 x COUT x FOSC

) V]
ZZT Resr [FHAF YN\ 2DFEERES

Fiz. KICFEBFOEAF v /N FICHRNADEBAEREZER S ED-0OIZ 1msec[Typ]D YV 7 bR A — FEREZ
RITTOWETHA, HAF ¥/ 2 CoutDREENTEDHEMBULIZKECHBDEELWVWY T FREI—MERIZHEDS
BWEAAHYET, (VI FRE—FE VourAF—/1N\—L 21— FE)

NSIDERUT—CUEED. HAFV/NU S CoutlZUTOEREB-EDILSITBELTLEEL,

locp(=5.5A/min]) x Ty (= 0.5msec/min]) [F]
Vour

COUT<
CCTloce [FRA vy FERFIBRIE. TsslEV 7 FRX 42— FEEfHE

F) Coutl2DWWTIF, HASA VICELEBRETCDBREEZEELTTEL,
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(2) HABEERTE
T4— KRy EREIZE > THABEE Vour ASRESNET,

Ry

Vour = X Vrg (V]

EREX Vin=12V B (X Vre=0.8V (Typ)TH Y. TREYEHEEZF
BRETEET,

R1+R;

Vour = x 0.800 V]

HAEE Vour 8K U Vre (& Figure 9. Vout 54 > LFalL— 3>
IZRT &SI, BREEEVNEEREZELTEYET,
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