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Datasheet

Nano Cap™

SEMICONDUCTOR

EHE R T 45 V HE
2| 7E /Al ZE H 7
Nano Cap™ LDO L¥alL—4%

500 mA

ﬁNano

BD9xxN5-C < 1J—X Nano Cap
B= BEHNM
BD9xxN5-C < 1) — X[ Nano Cap™ £ fiff Ve /) % F§ B REESE (T)): -40°C ~ +150°C
WEEREERYZ7LX2L—4T, NyTUERRAD B LEEEANETEHR 3V ~ 42V
BHHRATLIZREETY, B HABEE: 3.3V/50V/ A%
A IC X 45 VHE. HAEH 500 mA, JHEER 25 A B {EHEBRMNeCI: 25 uA (Typ)
(Typ) T3, HAEEITHE +2.0%TI, m HAHEFREEH: 500 mA
Ff=, HA3 2T UHIE 470 nF (Typ) M SEFATREET, B S AEEREENE): +2.0 %
INEETHERMEBEREEETELTLET, (Note 3) ,agamr awuﬂ%ﬁ;ﬂiw%wqa}}fﬁm
CTRETHHATLEEAHY T, HAHALERL
ADJ IHFICHEEFFIFH 2 &I2KY., 1.0V B 18V E BE
THETEEY, TM 3¢ ¢ (Note 1)
NS %y kS WA Y e EN SIS . o e
HIGH BEFIMEE, /34 RDHEHA ON L., LOW B AEC-Q100 &5 Mot )
EEMME., TAAADODHAMNOFF LET, B OEERS EHH—
Ft. RICIFEAERGEITLD ICHIEZEFILT 58 - i%ﬁ*ﬂt\nn
ERGFRERK. IC*BAMRELEICKZBBENSEH m ATREEESE (OCP)
CBERMREEN. EANBEFHC ICRBELN CE n BMEEEE (TSD)
EXRBERLERBZABELTOLET, m (EEFRHALEE (UVLO)
Hjﬂwﬁzggﬁizj;ﬁ':'i1& ESR O35 373 (Note 5) QuiCUr™ & 1F, O—AMXEHMEHRIZ&YERICO
vTY AIRET Y, AR EBIRE TRRAREIST SHERA TS .
(Note 1) Nano Cap™ &1, A—L#MARMHBEAXICLYBRE nF A — (Note 6) Gfad'reif FRRFCRATRIT SRERECT
H—THLREHMTE DHMTY,

(Note2) Hi 5 EE ON/OFF #IMEEE AT 2 HEO &, A&

B EHMBASE UNT—rLA1Yr, RF4)

B hA—AVIFTFA AV RTL &

B, —fRRE - EEHRLL

Ny ir—o W (Typ) x D (Typ) x H (Max)

B HTSOP-J8 49 mMmx6.0mmx 1.0 mm
B TO252-3 6.5 mm x 9.5 mmx 2.5 mm
H TO252-5 6.5 mm x 9.5 mm x 2.5 mm

% _ |

HTSOP-J8 TO252-3 TO252-5

Nano Cap™. QuiCur™ (&0 — LMK ESHOBEIEFEEHBREHIETT,

ORGEE : DIV EIMHELEFEREREIR OMMHARSBHIILTEYEEA
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BD9xxN5-C & 1)—X

EX7 TV r—2a VER1 (HOBEEER)
SMT 1B &

Datasheet

2T Y1047 pF < Cin(Min), 0.23 pF < Cout (Min)Mete 1)

Input
Voltage

(Note 1) BV TUHY - AU NAVTUY - €I I vV aAVTUOYNERTETTHA, ESROKEWN >10) BEaVTUY - 204
VIN

AVTFUHEEASNHHAICIE VOUT BFAHEIC 0.23 F LLEDES I v/ IV TF U4 BT HAICEGL TIHEAES L,
HAL vy bEDUHEER

VOUT
Ci

HAY vy b5 UiEER
Output Input
I: Voltage Voltage I: VIN vout
Cour
L [ = 1

Output
I: Voltage
T
GND —
Enable N
Voltage

l Cour

®
z
@)

I}

EX7FUr— 3 VER2 (HATEER)
Sh4eF 458

32 F Y1 0.47 uF < Cin(Min). 0.23 pF < Cout (Min)Note 2
EHL: 5 kQ < R1 <200 kQNete 3)
VapJ (Typ): 0.65 V

Vour >
R, =R -1
2 1<VAD]

(Note 2) BT U - AV A NaAVToY - STV I VT UYNERTRTTA, ESROKXEFW (>1Q) BFaVTUY - 424
AVTUYEERASNDBEAICIE VOUT IHFHEIC 023 pF EDES S v/ a T oY 2T HAICEKGLTIERCESL,
(Note 3) ADJ-GND it F IR ZER R IFCDFEETITHEALZE LY,

ADJ-VOUT I FREmEERN R2(ER1ICEHETREL TS,

AT HIERELE ADJ HFRABRIC L YRET 2 BEICL PBRECEERNVLETT.
HAY vy b5 ke

HA vy B8 SRR
Input Output  |ppyt Output
VIN VOUT pu utpu
Voltage Voltage  voltage I: VIN vouTt Voltage
R>
C C
A I EN ADJ our i I ADJ I Cour
- T - -
Enable - -
Voltage

R1

11
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BD9xxN5-C & 1)—X Datasheet
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B ettt ettt ettt ettt et et ettt e et et et en et 1
= ST 1
TR e e ettt e —eeeeeeteeeetteeseeeeeeieeeeseettteeseestesierereesietesesiessteesitreeeeeieresienteesierresaiieeeiaieresiirns 1
I T D e e e e e e e e et e et et e e e e et e et e e e e e e r e et e et e et e et e e eae e 1
BERT TV —=2 2 VBB (HIIETERL) ittt ettt ettt bbbt r ettt 2
b= A By D I - 3w L L T T R RTRR 2
o < TSP 4
R o RSP 4
s T B oot — ettt e e et e ee e ee e et et e et e et eaeeereeet e et ea—e e e ee e eaee et reteate et e et eae e e nerenns 6
B T o T BB oottt ettt ettt ettt ettt ettt ettt et ettt et ettt ettt ettt et et et et et ettt et et e 8
B R R T oottt ettt ettt ettt ettt ettt e ettt e et e et et e et ettt e e e e en s 9
B 7L oo ettt ettt ettt ettt ettt ettt e et et et e e et et e et e et e et et e e e e 10
RS3ROSR 11
BB Ut oo ettt ettt e ettt et ettt et e ettt et et et ettt e ettt et ettt et ettt et e et e et et et e et e e et 12
I T — 2 (BB T ) BV I e ettt ettt ettt ettt 14
B T 2 (BB T ) B3V H JI B ettt ettt ettt et et n ettt 22
BT — B BITEEIEB T ..ottt e e et et e et e et et e et et ettt et ettt e et et e ettt e e et e ettt e et et et et et et et e et et et et et et et et et e e et anenes 28
T T A U R ettt ettt 30
I 1 B B T 53 e oottt ettt et et e et et et et e e et et e et et e e ettt et ettt e e ettt e et ettt et et et et et e et et e et ettt et e e et et e et e e et e e 30
A TT BT T  T H T D UN T oottt ettt et ettt ettt et e ettt ettt ettt ettt et et et eaene 30

B T T o T i I DUV T oottt ettt ettt et ettt ettt ettt ettt 30

B R T T ) T S A S ettt ettt ettt ettt 31
o LR A LB D A T T — B D R I .ottt ettt et e et e et e et ee e e, 32
ATIADIEH = D EIIIIZ DUV T ittt ettt ettt et e et e et et et et e et et et e e ee e et et et e e ee s et et e e e ee e e e et e e e eeeeeaens 32
AT D EH — D EIIIIZ D UNT oottt ettt et e e et e et et e et et et et e e et et e e et et e e ee et e e et et eee et e e e e et e e e e eneen e, 32

L o T L L B DT B R EE .ottt ettt ettt ettt ettt et e et 32
A I B E D G D T T BB B T D LN T ettt ettt ettt ettt e et e et et et e e ee et e e e e ee et ee e, 32

A T D T BB R oo e e e e e e e ——e e e —eeee —eeeee———eeea —eeeei—eeeee—eeeii—eeeai—teerar—aenaaas 33

H A B T B T DB A D B R T oottt ettt ettt ettt 34

B B R oottt ettt e et et e e et et e et e e e et e e e et et e et et e et e e e en e, 35
B T BT oot ettt et ettt e et et e e et et et et et et ettt et e et et et et e e et et ettt e et et et ettt e ettt et e et e et et et e e et e en et 36
A TTEEEIBRIET ...ttt ettt ettt et ettt e ettt ettt et e et et e et et et e e et e et e e et e e et 38
B R D B oottt ettt ettt ettt et en e, 40
(TR =T Bk -2 o e Y I N TSSOSO TSP T T T TP TP TP 40
2 B E T A T N T ettt ettt ettt et ettt 40
KIS A Ly NV - (v ke Y A N GO U OO U U U OO U TSROSO ST SO Sr U T O SOU TSRO T SO U RSO PRRUR P 40
e T T BB B T DUV T e e ettt ettt ettt ettt 40
B E G I T D U N T et ettt ettt e ettt ettt e ettt e et et 40
B, T U I L R D U T oottt ettt ettt ettt ettt ettt ettt et ettt et et n e 40
LA 543 e Y S OO U U TSR T TSP TE TS TT RO UV 40
8. U R B R T O B T D LN T ittt ettt et ettt ettt ettt ettt ettt et ettt e e et e e et et et et e et e enen e 40
0. BT S T BB B I T D U N T ettt ettt ettt ettt ettt ettt ettt e et et 40
10. RIFFAD A TTIETF D ILIRIZT DUNT oottt ettt et et e ettt et et e e e e e et ee et et et et et e e eee e e et et e e s eeneeen 40
1L, B A TIEE T T D LN T oottt ettt ettt et et et et et ettt ettt ettt et ettt et et et ettt et et en e 41
12, BT S U+ O T U D R E T BT D UN T oottt 41
18, B R Tl B T D LN T ettt ettt et ettt ettt e ettt et et e et e et e et ee e en e 41
T, B T R B Rl BRI T D UV T oottt ettt ettt et e e et e e et et et et et et et e ettt et et e e e et et e e et et et et e e et et ee et e e e e, 41
1D BB R B 1T D LN T ettt e et e ettt ettt ettt ettt et e ettt e et ee e n e 41
B TG B R .o eee oottt ettt ettt ettt ettt ettt etea e et ettt et ee e et a e et et et et et ettt et ete e et ettt et ettt et ettt er ettt et ettt e ettt et et et e e e et eranes 42
S B A B T eSS RS USRS 42
BT ..ottt e ettt ettt ettt et e et et e et et e et e et n et e e e e 43
T R B I = T o — S 0 B oottt ettt et ettt ettt en et 44
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BD9xxN5-C & 1)—X

Datasheet

Ui 55 BA B
HTSOP-J8 TO252-3 TO252-5
(TOP VIEW) (TOP VIEW) (TOP VIEW)
éé&a [ FIN ] r FIN 3
[J EXP-PAD ? O O
(@ B !
TEE I i
1 2 3 4
1 2 3 1 2 3 45
Ui ¥ 5% R
(HTSOP-J8) BD9xxN5EFJ-C (xx = 00, 33. 50). BD9xxN5SWEFJ-C (xx = 00, 33, 50)
HFES ¥4 HERE 3L
REBEEHEALET,
1 VOUT HAEEHF VOUT - GND ##FRIZ 0.23 pF (Min) LEDaA VT UHHRETT,
HMICOVWTIE, SMTHERREEAEESRBL TS,
J——— VOUT - ADJ #fiFffl & ADJ - GND S FREIZHMTIHEmZEHKE L. A
2 (ADJ) | (HABEBEIRT) | g rmee 4. mARBERENC. (F v FI-kiEH) T, Moo
3 N.C. REEHIHT F oy FITKEHR T, Note )
4 N.C. KRIBGIHT Fv FITKEHR TG, Note )
=y pogm T30 FHFTY,
5 GND TITYERT | prmmcEG LT EED,
6 N.C. REEHIHT F oy FITKEHR T, Note )
HIGH (Ven 2 1.5 V) EEMMEE, T/84 ADHHZEONLET,
(4 HEE ON LOW (Ven< 0.6 V) EIEEIMEF, T/31 RDE A% OFF LFET,
7 (EN) | OFF #1157 WFA—TUBICIEH AN OFF LY FF A, SREMERHIEDF-HIEA
VE—HURXTGND BRICERITHILEHRELETS,
Dy MY UBERER I N.C. (F v TITERER) T, Nore?)
BREEF*AALET,
VIN - GND ##FREIZ 0.47 yF (Min) U EDIA VT UoHNBRETY, 54
8 VIN BREEAAHTE | [COVWTIHE. MITBREEAEZZSBLTLESL, BREZI12D
AVE— R VRBD A VEIZVABRSDEENKENGE. ALD
DTUYBREEERABL TS,
EEDOMEA ZIILES TREMEE KT H=0I25MEF GND /45—
- EXP-PAD BRAPAD | ez rmmL£T,

(Note ) N.CImFIFA—T2H LS IE GND [ZHEE L TS FZE LY,
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BD9xxN5-C & 1)—X Datasheet
e — fH&{E
(TO252-5) BD9OON5FP-C., BD9XxxN5SWFP-C (xx = 00, 33, 50)
HFES HFR HERE R

BEBEZAANLET,
VIN - GND #%FR8(Z 0.47 yF (Min) LEDaA VT oY NBRETT, 5

1 VIN BREEAAGF | M OVTIE, SMHHEBRBEEAZEESHBL T EZSL, BRIV
DAVE=ZABD. A VF DB VABRSDEENKENGE. A
NV TUoYREBEFABRLTIEESL,
HIGH (Ven = 1.5 V) BEMMEE, T/A1 AOHEAZEON LET,

(4 HEE ON LOW (Ven £ 0.6 V) BEEIMEF, T/N1 ADHAN%E OFF LET,

2 (EN) | OFF Eﬁuﬁﬁ%) HFA— T UBICIZHE M OFF £ Y £ AY, BEMERSLEDF=HIEA
VE—SURXTGND ERICERKET I EEHELES,
Dy FETY UERER (T N.C. (F v TITERER) T, Nore?)

3 N.C. RIEHIHT F v TITRERTT .

—— VOUT - ADJ ¥/ & ADJ - GND ShFRE 4T (HER Z#EHEL. &A

4 (ADJ)) | (BNBERERT) | grrme kv, HABERENC(F v TIokER) TF, Moo
BEBEEHALET,

5 VOUT HOEEHF VOUT - GND #FR(Z 0.23 uF (Min) YLDV F U HHRETT,
HMICOWTIE, SMTFHERBEEREFESEL TS,

oo resw 5359y RigFTI,
FIN GND TIVYEET | mrEmcEG LT A,

(Note 1) NCEEFIEA—T % L<I

T GND TR L TS E&ELN,

(TO252-3) BD933NSFP-C, BD950N5FP-C

HFES i o4 HERE R

BREEZX*AALET,
VIN - GND ##FR(Z 0.47 uF (Min) ED IV FUHABRETYT, M

1 VIN BEREEAANGF | I22VWTIE IMFFBRBEEAEZZSBLTLIESVWBREZ1 204
VE—REURED AVEI R AR DEERKEMES. AN
TUYRBEERABLTILESN,

2 N.C. RIEGIHT Fv FIKEHTT,
BREBEEFHALET,

3 VOUT HAOEEHF VOUT - GND ##FFEIZ 0.23 pF (Min) IEDAVF U HHRRETT,
HMIZOWTIE, SMYFHEBEEEREESBL TS,

FIN GND g5y ke | 2272 FRFTT.

HEEMICEREL TSN,
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BD9xxN5-C & 1)—X

Datasheet

JavysHE

HABER, HAS Yy M & HRE

-BDI9xxNSWEFJ-C. BD9xxNSWFP-C (xx = 33. 50)

VINH]

en[ H

] vout

VIN H]

PREREG ’
—uvLo [T EN_SIGY ocp [OFP
EN_SIG
VREF —
—
= EN_SIG| AMP Powerl'g_.
EN — 0 DRIVER
rso [0 15 O |
TSD
—_ ,—0
EN
: CHDAIE_GE t—
TSD U
GND
HABEER., HA vy b5 UiesE
-BDI9xxNSEFJ-C. BD9xxN5FP-C (xx = 33. 50)
PREREG .
UVLO [ ] ocp [OFP
VREF =
AMP Power Tr.
ocP
— DRIVER
Tsp HsP + C: ll—
TSD
,——0
DIS-
7$D’] CHARGE

[T[
:

] vout

www.rohm.co.jp
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BD9xxN5-C & 1)—X

Da

tasheet

JavsE Bri=

HARER, AL vy b5 e
-BDY0ONSWEFJ-C. BD90ON5SWFP-C

VINH]

VIN H]

PREREG ’
—uvLo [ EN_SIGY ocp [O5P
EN_SIG
VREF =
EN EN
[ > EN_SIG| AMP Power Tr.
EN — o DRIVER
rso [0 1 O |8
TSD
—_ ,—0
BN s
VOUT
CHARGE
7$D7
[ ]Ap3
GND
HARZER, A vy FF D UiEEE
-BD90ON5SEFJ-C. BD90ON5SFP-C
PREREG ’
UVLO [ ] ocCP g:p
VREF =
AMP Power Tr.
o
— DRIVER
rso [0 1T O |
TSD
,—0
DIS-
7SD CHARGE vout
ADJ

www.rohm.co.jp
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BD9xxN5-C & 1)—X Datasheet
£J0v - EERNA
-BDIxxNSWEFJ-C. BD9xxNSWFP-C (xx = 00, 33. 50)
JOovy 4 HERE 3R
= o | ENIEFANEEHIHIGH” (Ven21.5V) DEEHAZEON L,
EN AR ONJOFF #I# | o ow (vews0.6V) D& &A% OFF LET,
PREREG RNERE BT IR RERERICEREHRLET,
HRIEBREFBARED, BEEHEENLRE LTy TREM)MNBE
RERTEEEBZIGEIC. AREEERELEAFOFF 352
TSD BEVREE & TEMBEEMN G IC ZRELET, (Typ: 175 °C)
FyTRENMETT S L. BRFREIBEBRINEHIEBMNIZERL
i-a-o
VREF NEPEEETE HEBFEERLET,
HABEFEERIIHAEEZLELEBELEETELXLR, HAE
AMP AR EAERIIADIEE EEEETFLE L. DRIVERZN L TH A/
— kSR EFHBLET,
DRIVER HA MOSFET K54 /N | HANT—+rS U RAZERHLET,
HAEREOERERICHAERNRAHAEREBA-BE. HAHE
REFIRLUBERICEZBIENS IC ZRELET . (Typ: 1000 mA)
OCP BERRE BERREFERECIEAERNGIRESND -, HABENET
TEHHGENHYFET . EERENERINERENERICENIE., H
HEXHEFIKREICEIRLET,
DISCHARGE W B A %Ndﬁ;?:”LOW”%EEMDH#, RO TSD $ErFICH DiIFFDEREM
= s Vin<24V (Typ) THEHE L. AMP % OFF 35 C & TIEREEANED
UvVLO BEEREMERL S AL LET .

-BDIxxN5EFJ-C, BD9xxN5FP-C (xx = 00, 33. 50)
JOovy 4 HERE 3L
PREREG RNERE B IE IR AEBEIEICEREHRLET,

HRBAERBATRES, BEHMEBEENLR LTy TRET)MN B
RELTEEZBAIGEIZ. BRAEETZRHELEAZOFF 52

TSD BEMRGE & TEEENS IC ZRELET, (Typ: 175 °C)
FyTRBENMETT DL, BRREIRIRSINEAIZEEMNIZERL
F9,

VREF NEEEETE REEFZERLFET,
HAEFEERIHAEREZLELEBELEETELXLR, HAE

AMP IR EAIZERIIADIBEE L EEEFEFFLLE L. DRIVERZN L THA/8D
— kSO REAEHBMLET,

DRIVER HAMOSFET RS A4 /\ | HANT—rS U XAZEERHLET,

HAEREOERERICHNERNIRAEAEFREBZ-HE. HAE
FREFIPRLBERICLZEEND IC ZRELET, (Typ: 1000 mA)

OCP BERGRE BERREERETCEIHAERISHESINS O, HHEEINET
FTEHHEENHYFET. EERENERINERENERIZENIE, B
HEFHEFREIZERLET,

DISCHARGE H A E R RE TSD ENERFICHE AR FDEREHREBELE T,
ViN< 24V (Typ) THHE L., AMP % OFF 33 C L TIEEEAHNED
UVLO EEEREERL By
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BD9xxN5-C & 1)—X Datasheet

R KER

HH s E By
AHNBREE Note ) Vin -0.3 ~ +45 \%
EN i FEE (Note 2 Ven 0.3 ~ +45 v
HhimFERE Vout -0.3 ~ 420 (SVin+0.3) \%
ADJ i FEJE (Note3) Vaby 0.3 ~ +7 \Y;
EAEREER Tj -40 ~ +150 °C
REFEEHE Tstg -55 ~ +150 °C
e ESEEE Tjmax 150 °C
ESD fitZ (HBM) Note4) VESD_HBM +2000 Y,
ESD fitZ (CDM)Noted) VESD_cbm +750 \Y

AR MERRUBERESAL EOENRAEEERZIIEEIE. SILFELEHRICELITEEISHYET, £z, Ya—rFE—FLLIFA—T>
E—FGE, BBRKEZEETETERA, BARAERETBALLOURHKRE—FPIEESNSGEE,. Ea— XL EMBENLREXMEERL T2
11%5&5 CHREBELLET.

HE2  REEANBEZBASLINHEREINET L. FYTRBELRICKY. ICAXOMEEBLIEIILITOENYET, REEGIEEEZR
ABGEIIERY A XEXRELTEH. RAAREEBEEZRECT S, MBREZEATILE, RRESHEELZEALV L SHRBRARUVERERICS
BEECZE,

(Note 1) REEAENEE Timax ZBAHELTLESLY,

(Note 2) BD9xxNSWEFJ-C, BD9xxN5WFP-C (xx = 00, 33. 50)IZ# .

HEEREEEEAATHNIE, ANTEREE V& ENHFERE Ven DI L EIFOIEFE. EL5METLMEHY FEA.

(Note 3) BDOOON5EFJ-C, BD90ON5FP-C, BDIOONSWEFJ-C. BDIOONSWFP-C [Z# M.

(Note 4) ESD i%& HBM: Human Body Model; ANS/ESDA/JEDEC JS001 (1.5 kQ. 100 pF) IZ##LET,

(Note 5) ESD &£& CDM: Charged Device Model; AEC-Q100-011 [Z#E# L F T,

.rohm.co.j - .
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BD9xxN5-C & 1)—X Datasheet

ﬂ,*&*ﬁ(Note 1)
EE ] RUEH (Typ) e,
1 BEARNote 3) ‘ 4 B E AR (Note 4)
HTSOP-J8
Sy oyl a v—RERERERBIER Bua 129.0 26.0 °C/W
Cr oo av—nRysr— FEBIDEBEE/SS A — 5 Note ) Wyr 10 3 °C/W
TO252-3
Ty oy o —FABEEERBER Bua 122.3 23.0 °C/W
Sy o iar—nN\yyr—T EEPIDREEEE/ NS A — 4 (Note 2) Wit 14 3 °C/W
TO252-5
Ty oy a —RRRERBER Bua 122.3 23.0 °C/W
Cx oy ar—n\yh— FEPIDEBEE/NT A — 5 (Note 2) Wit 14 3 °C/W

(Note 1) JESD51-2A(Still-Air) [=#¥&, BD950NSEFJ-C. BD95ON5SFP-C F v J & (& A,
(Note 2) ¥ 9 avhibn\yyr—2 (E—ILRES) EADLDETORE /NS A—4,
(Note 3) JESD51-3 [ZH#EHiL L 1= B4R &8 A,

(Note 4) JESD51-5, 7 [ZH#4L L= £ iR &M,

B AR H x4t ATk
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
188 (km) A
RGN — $REE

ERESRNRE—

rEma L EEg | O

- . H—ILET Nt

B AR EiR# Tk EvF EE

= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm @®0.30 mm
1E8 (kM) #HE 2EB. 3EB (WB) thE 4B (@) thE
tREF2—2 HEE fET—> tRAEE ET—> tRAEE

ERESRNE—2 . 2
EEAIE L AR 70um | 742mmO (EEAR) | 35um | 742 mm0O (EEAH) | 70 um

(Note 5) BBET, 1. 2. 4 BORBELIEHRT 5. BEBIES Y F/X4—2I2H# 5,
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BD9xxN5-C & 1)—X Datasheet

Bi#E & (-40 °C < Tj < +150 °C)

HE Eliaes =/ =X =-E{v3

A NEBIREFENote 1) (Note 2) Vin pa 429 Y

Vour (Max) + AVp (Max) 42.0 Vv

EHET VN Start-Up 3 - V

Hi 0 B [E 5% X &0 [ (R £ )(Note 3) Vout 1 18 V
ADJ-GND i F fEl & HuVere 9 Ri 5 200 kQ

EN ifFEFEMNoe 4 VEeN 0 42 \%
HAER lout 0 500 mA
AFHETF- T 2 F 4 (Note 5) (Note ) Ci 0.47 - uF
HAHF I T 2 Note 6 Cour 0.23 470 uF
HAmFa 2T oY ESRMNete 7) ESR (Cour) - 1000 mQ
EERE Ta -40 +125 °C

(Note 1) HABEICDOEFELTIEABRICKE LE-EERT &NMABANEEZE AVD) ZTEEB LS,

(Note 2) 4.5V FE1=1Z Vour (Max) + AVp (Max)DELLMEWNAEZBERLET,

(Note 3) BD9OONSEFJ-C. BD90ON5SFP-C., BDOONSWEFJ-C. BDYOONSWFP-C [Zi#FH.

(Note 4) BDOXxNSWEFJ-C. BD9xxN5SWFP-C (xx = 00, 33, 50)IZ5& .

(Note 5) BIRZA DA VE Y B ABDDEENKRENGEE, AN VT UYBREBEERBLTIESIL,
Frz. BRSIAVOBERETICHSBRMEZHLT S0, BRIA VDA VE—FVABREBANSKABDILSIZTEELEZ S,

(Note 6) AV TUHDEREILBERM. DCNATABMLLEEEEL T, /MEZTELAVKSICEELTESLY,
FHEEABEN1SVUTO7 TUS—2 a0 TlE, BAQVTUHICLIBRORBENDLEL . BEGEHOBHMEHENKELLEH. HH
AVTFUHITATUF UL ZEASNI L #HRVVEZLET,

(Note 7) H A DEBHEI LT UYIZIHMEESROES I v/ a T UYMNERRRETT, ESROXREVWERIVTUY - 4V )LV TUoYEERSINDE
BI2IEd VOUT SHFHAIC 023 WF IEDES S v/ a ToHERFITHEGELTITHERACLILY,

.rohm.co.j -1-
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BD9xxN5-C & 1)—X Datasheet

BRNEHE
WICIEEDLZWEY . Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNoe 1) oyt =0 mA, Cout = 0.47 uF
HARTZEE! Vour setting =5V, Ri=10kQ. R2=67 kQ
TAfEIL Tj=25°C. Vn=13.5V

FRIRE
I5H k=3 - B4 &4
=/ ZHE =K

- 25 45 UA | lour=0mA. Tj<125°C
EB BN 2 loc

- 25 50 UA | lour=0mA. Tj<150°C

46V<Vin42V.

Hi ) B (Note ) Vour | 3234 | 3300 | 3.366 Vv n

0 mA < lout <500 mA

585V <=ViN=s42V,

0 mA < lout €300 mA.
H S B FE Note ) Vout 4.900 5.000 5.100 \% E3=F N
6.35V=ViNs42V,

0 mA < lout = 500 mA

Vour setting = 3.25 V.

Vour setting + 1.25V<ViNns42V
0 mA < lout £ 500 mA
FLAEFE [F (Note 5) Vaby 0.637 0.650 0.663 \Y, F=1%.

Vour setting < 3.25 V.,
45V<ViNs42V

0 mA < lout = 500 mA

AVp1 - 400 900 mV Vin=3.135V. loutr =300 mA

AVp2 - 700 1500 mV Vin=3.135V. lour =500 mA
HRIMNAHHEEE

AVp3 - 380 750 mV Vin=4.75V. loutr =300 mA

AVps - 650 1250 mV Vin=4.75V. lour =500 mA
Yy Ty STHLaMNees | RR ; 60 ; g | [ TKHZ. Veipe =1 Vims

lour =10 mA

Vour setting + 1.5V <ViNn<42V

SA4vlb¥xalL—3y Real ) o1 03 % (Vour setting =2 3.0 V)
<V <
Regl2] - ’ ° mv ?Vi::’ ;c::tlrlné 123\1) V)
R R
O—kKLF¥alL—ay ReqL2 ] 3 15 .y OmASlo{JTSSOO mA
(Vour setting < 3.0 V)
ADJ i F it A B it (Note 8) (Note 6) lapy - 0 15 nA | Vaoy=1V

(Note 1) AT v v F&™ R EHRADH,

(Note 2) HABEALRIZEL T, RBIEH R & RISHEN TS EREE TR TOER A
(Note 3) BD933N5EFJ-C. BD933N5FP-C, BD933N5SWEFJ-C, BD933N5SWFP-C [Zi# A
(Note 4) BD950N5EFJ-C. BD950N5FP-C, BD950N5SWEFJ-C, BD950N5SWFP-C [Zi# A
(Note 5) BD90OON5EFJ-C. BD90ON5FP-C., BD90OON5SWEFJ-C, BD90ONSWFP-C [Z3i# A
(Note 6) 2BHFREELTHY EtA.
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BD9xxN5-C & 1)—X Datasheet

BRNEE — &HZ
WICIEEDZWELY ., Tj=-40°C ~ +150°C, ViNn=13.5V, Ven=5VMNoe?) oyt =0 mA, Cout = 0.47 uF
HARTZEE! Vour setting =5V, Ri=10kQ. R2=67 kQ
TAfEIL Tj=25°C. Vn=13.5V

HE &5 Bih %E;ZE Py - Rivi &
WLO B TFIFALY Y 3Lk Vuvior 1.8 2.4 2.8 Y V/n falling
UWLO LB EIFRL Y 3L K Vuvior 2.0 2.6 3.0 \Y VN rising
UVLO EXT TR VUVLOHYS - 0.2 - \%
BEFRE locp 501 1000 | 1300 | mMA | Vour=0V
BRRESERE Trsp 151 175 - °C -
BEAREBMECERTIUIR TrspHYs - 15 - °C R

(Note 7) HhS vy ) UEETERRDH,

ESHEE (WA vy YU BRRAERRDH) Noed)
BIZIHEDRWEY., Tj=-40°C ~ +150 °C. Vin=13.5V. lour =0 mA, Cour = 0.47 uF
HARZEE! Vour setting =5V, Ri=10kQ. R2=67 kQ
TAfEIL Tj=25°C. Vn=13.5V

. RSB
EH Hoa=7 : By %
B/ = | BxX il
Sy b EYUBEBER oo | - 10 | 48 | pa | YENTOV
Tj<125°C

ENONRXL w3l FERE VENTH 0.70 1.10 1.50 \% Ve rising

ENOFF AL v 3L FEE VENTL 0.60 0.90 1.30 \% Ven falling

EN EXTULRERE VENHYS - 0.18 - Y, -

EN N4 7RXER len - 4 8 MA Ven=5V

HAT 1 RAFv— i Rbsc 2.6 6.5 11.0 kKQ | Ven=0V
(Note 8) BD9xxNSWEFJ-C, BD9xxN5WFP-C (xx = 33, 50, 00) <&
www.rohm.co.jp - -1-
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BD9xxN5-C & 1)—X Datasheet

BT 5 (BEBT—5) S5VHAR

WICIEEDEWEY . Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNoe 1) oyt =0 mA, Cout = 0.47 uF
(Note 1) AL vy bFY VBB ERADH,

1200

(o))
o

— —Tj=40°C — THEA49C
Tj=+25°C 45 —Tj=+25°C
1000 — - Tj=+125°C — - Tj=+125°C
......... Tj=+150 °C 40 sesasiees TJ=+15O C
< < 35
= 800 =
e <30
5 2
2 600 L 25 [P
= g I ..,,.-W‘V-':
2 O | | M= ==~ —
3 400 2 15
O (&}
10
200
5
0 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Input Voltage: V,y [V] Input Voltage: Vy, [V]
Figure 1. Circuit Current vs Input Voltage Figure 2. Circuit Current vs Input Voltage;
(5 V output) Enlarged view of Figure 1 at narrow Circuit Current range
(5 V output)
700 100 r T
— —Tj=-40°C — —Tj=-40°C
600 Tj=+25°C 90 Tj=+25°C
......... Tj=+150 °C 80 ceresesse Tj = +150 °C
5 500 R
2 =
= =~ 60
£ £
g @ 50
5 < 40
c c
S 5 30
O] U]
20
10
0
0 100 200 300 400 500 0.0001 0.001 0.01 0.1 1
Output Current: 57 [MA] Output Current: loyr [MA]
Figure 3. Ground Current vs Output Current Figure 4. Ground Current vs Output Current;
(5 V output) Enlarged view of Figure 3 at low Output Current
(5 V output)
www.rohm.co.jp - .
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BD9xxN5-C &1)—X Datasheet
BHET—4 (BBT—4) S5VHIE — &S
HIZIEEDHLRY ., Tj=-40°C ~ +150 °C. Vin=13.5V, Ven =5 V(N ) Joyr =0 mA, Cour = 0.47 uF
(Note 1) v v k8™ URER S HEDH,
50 5.10
45 5.08
40 5.06
< >
<35 =5.04
0 3
<30 > 5.02
= ©
0 25 & 5.00
© 20 > 4.98
3 3
515 S 496
10 4.94
5 4.92
0 4.90
-40 0 40 80 120 160 -40 0 40 80 120 160

Junction Temperature: Tj ['C]

Figure 5. Circuit Current vs Junction Temperature

(5 V output)

1300

— —Tj=-40"C
Tj=+25°C
......... Tj=+150°C

1200

1100
<" 1000
900
800
700
600
500
400
300
200
100

Dropout Voltage: AV, [mV

-~
-
~
K ~
o -
—

0 100 200 300 400
Output Current: lor [MA]

500

Figure 7. Dropout Voltage vs Output Current

(5 V output, Vin =4.75 V)

Ripple Rejection: R.R. [dB]

Junction Temperature: Tj ['C]

Figure 6. Output Voltage vs Junction Temperature

(5 V output)

- = -Tj=40°C
Tj=+425°C

......... Tj=+150"C

(2]
o

a1
o

N
o

w
o

N
o

10 100 1K 10K 100K
Frequency [Hz]

M 10M

Figure 8. Ripple Rejection vs Frequency
(5 V output, VRripple = 1 Vrms, lout = 10 mA)
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BD9xxN5-C & 1)—X Datasheet

BHET—42 (BET—4) SVHIR — #&iE
HICIEEDLZLRY . Tj=-40°C ~ +150 °C. Vin=13.5V, Ven=5V®Me ) |oyr=0mA, Cour = 0.47 pF
(Note 1) NS vy k5 Ll 2 RRDH.

6.00 5.10 - y
— =Tj=40"C
5.08 —Tj=+25°C
5.00 —— | e i = :
— —Tj=-40C ﬁ506 Tj=+150°C
— L . S
2 Ti=+25°C =504
5400 | f Tj=+150"C 3
O
> > 5.02
o 0]
& 3.00 & 5.00
o o
2 > 4.98 VSR USRS NS O S A
> 3
g 200 £496
O O r- ...............................................
494
1.00
492
0.00 * 490
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Input Voltage: V [V] Input Voltage: V, [V]
Figure 9. Output Voltage vs Input Voltage Figure 10. Output Voltage vs Input Voltage;
(5 V output) Enlarged view of Figure 9 at narrow Output Voltage range
(5 V output, Line Regulation)
6.00
— —Tj=-40°C
Tj=+25°C
5.00 | L Tj=+150°C
2
54.00
o
>
o
& 3.00
=)
>
2 2.00
= VIN
© Falling
1.00
0.00 L
0 1 2 3 4 5 6
Input Voltage: V \ [V]
Figure 11. Output Voltage vs Input Voltage;
Enlarged view of Figure 9 at low Input Voltage
(5 V output)
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BD9xxN5-C ~1)—X Datasheet
HET—42 BBT—4) S5VHAR — #HF
BICHEEDLZWRY., Tj=-40°C ~ +150°C, ViNn=13.5V, Ven =5 VNl oyt =0 mA, Cout =0.47 uF
(Note 1) HAL % v k&5 N EMEDH,
5.10 _ . 6.00
— —Tj=-40°C
5.08 Tj=+25°C
......... . ° 5.00 B sy
5.06 Tj=+150°C
E E — —Tj=-40°C
- 004 5 4.00 Tj=+25'C i
>O 5.02 >O ......... TJ = +150 C §|
& 5.00 g 3.00 |
° i o :
>498 fr—————— - Z |
2 2 2.00 {
S496 | 3
4.94 1.00 :
4.92 .EI
4.90 0.00 :

0 100 200 300 400 500

Output Current: loyr [MA]

Figure 12. Output Voltage vs Output Current

6.00

5.00

4.00

3.00

2.00

Output Voltage: Vqyr [V]

1.00

0.00

100 120 140 160 180 200

Figure 14. Output Voltage vs Junction Temperature

(5 V output, Load Regulation)

Temperature
Rising

Temperature
Falling

Junction Temperature: Tj ['C]

(5 V output, Thermal Shutdown)

Output Current: lgyr [A]

00 02 04 06 08 10

1.2

Figure 13. Output Voltage vs Output Current
(5 V output, Over Current Protection)
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BD9xxN5-C & 1)—X Datasheet
BHET—4 (B8ET—4) S5VHAE — #H=
HIZIREDEWVERY . Tj=-40°C ~ +150 °C. Vin=13.5V. Ven=5 VMo ) our =0 mA, Cour = 0.47 pF
(Note 1) 1S v v b5 LB ERADH,
0.665 5.00
— —Tj=-40°C
Tj=+25°C ,
0.660 o | T Tj=+125°C )
_ — 4. :
= ) X
3 : -
- 0.655 2
g = 3.00
© c
§ 0.650 %
- O
@ g 2.00
€ 0.645 3
1)) ©
3, 5
< % 1.00
0.640 :
0.635 0.00

-40

0 40 80 120 160

Junction Temperature: Tj ['C]

Figure 15. Adjustment Voltage vs Junction Temperature

6.00

EN Current: Igy [MA]
w N (&)
o o o
o o o

n
o
o

- . SRS D SO A OG>

— —Tj=-40"C
Tj=+25°C
......... Tj=+150°C

0

5 10 15 20 25 30 35 40 45
EN Input Voltage: Vg [V]

Figure 17. EN Bias Current vs EN Input Voltage

0O 5 10 15 20 25 30 35 40 45

Input Voltage: V \ [V]

Figure 16. Shutdown Current vs Input Voltage

(Ven=0V)

6.00

)
o
o
]

B
o
S

VEN :
Falling

2.00

Output Voltage: Vo [V]
w
o
o

1.00

0.00

— —Tj=-40"C
Tj=+25"C
......... Tj=+150°C

0 1

EN Input Voltage: Vg [V]

Figure 18. Output Voltage vs EN Input Voltage
(5 V output)
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BD9xxN5-C & 1)—X

Datasheet

BT 5 (BEFT—48) SVHAR -

BICTHREDZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) |oyr =0 mA, Cout = 0.47 pF

(Note 1) A v v FE I UBEEFZHRDH,

Vout: 200 mV/Div [offset: 5 V]

f o
I
=
lout: 1 mA to 500 mA
lout: 200 mA/Div q
Tr=1ps

10 uys/Div -

Figure 19. Load Transient 1 mA to 500 mA
(5 V output, Tr =1 pus)

Vout: 200 mV/Div [offset: 5 V]

, Tr=1ys lout: 150 mAto 350 mA
sl M Jour: 200 mA/Div

L 4

10 ps/Div

Figure 21. Load Transient 150 mA to 350 mA
(5 V output, Tr =1 ps)

Vout: 200 mV/Div [offset: 5 V]

R

[ | 1
g ] lout: 500 mAto 1 mA -
: lout: 200 mA/Div ]
: CTf=1us ]
. -

10 ps/Div

Figure 20. Load Transient 500 mA to 1 mA
(5 V output, Tf = 1 us)

Vour: 200 mV/Div [offset: 5 V]

lout: 350 mA to 150 mA

7 lout: 200 mA/Div
Tf=1us ouT:

10 ps/Div

Figure 22. Load Transient 350 mA to 150 mA
(5 V output, Tf =1 ps)
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BD9xxN5-C & 1)—X

Datasheet

BT 5 (BEFT—48) SVHAR -

BICTHREDZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) |oyr =0 mA, Cout = 0.47 pF

(Note 1) A v v FE I UBEEFZHRDH,

e

:‘ ViNn: 8V to 16V

| Vin: 4 V/Div
[resm——

Slew rate: 1 V/us

Vout: 200 mV/Div [offset: 5 V]

100 us/Div

Figure 23. Line Transient8 Vto 16 V
(5 V output, lout = 0 mA)

Enorsrantilatia Sossinnsdnantetinnelsiaengy

Vi: 8Vto 16V |
' Vin: 4 V/Div

e
Slew rate: 1 V/us

Vout: 200 mV/Div [offset: 5 V]

e ;;-_:_;,f,—__—_,v;_—:i‘_—:-_.;:.- S A TINE X T s e L}

100 us/Div

Figure 25. Line Transient 8 Vto 16 V
(5 V output, lout = 500 mA)

Slew rate: 1 V/us Vin: 16 V to 8 V

Vin: 4 V/Div

Vout: 200 mV/Div [offset: 5 V]

100 ps/Div

Figure 24. Line Transient 16 Vto 8 V
(5 V output, lout = 0 mA)

Slew rate: 1 V/us ViN: 16 Vo 8V

Vin: 4 V/Div

Vour: 200 mV/Div [offset: 5 V]

R aup——

AT - —u =

100 us/Div

Figure 26. Line Transient 16 Vto 8 V
(5 V output, lout = 500 mA)
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BD9xxN5-C & 1)—X Datasheet

BT 5 (BEBT—8) SVHIR — &S

BICTHREDZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) |oyr =0 mA, Cout = 0.47 pF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,

Vi:OVto 16V * ' Vi:OVto 16V «

Vin: 5 V/Div Vin: 5 V/Div
Slew rate: 2 V/us Slew rate: 2 V/us
Vour: 2 V/Div “ Vour: 2 V/Div
8 e = 1 l, -
200 us/Div 200 ps/Div
Figure 27. VIN Startup Waveform Figure 28. VIN Startup Waveform
Vin: OV ito 16V ViN: OVito 16V
(5 V output, lout = 0 mA)

(5 V output, lout = 500 mA)

e 0 O P PP PP

T
Ven: 2 V/Div
1 Ven: 2VIDiv
] [ 3 D e e e s e
! Vourt: 2 V/Div
Vour: 2 V/Div
200 ps/Div  2ms/Div.

Figure 29. EN Startup Waveform Figure 30. EN Shutdown Waveform
(5 V output, lout =1 mA)

(5 V output, lout = 1 mA)
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BD9xxN5-C & 1)—X Datasheet

BT % (BEFT—45) 33VHIR

WICIEEDEWEY . Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNoe 1) oyt =0 mA, Cout = 0.47 uF
(Note 1) AL vy bFY VBB ERADH,

1000 _ - 50
— —Tj=-40°C — —Tj=-40°C
900 Tj=+25°C 45 —Tj=4+25C
— -+ Tj=+125°C — - Tj=+125°C
800 [ 4 Tj = +150 °C _ 0 Tj = +150 °c
< 700 S 35
o 0
-~ 600 =30
< IS Ly.e
2 500 g 25
é 400 § 20 -r-rc---vnum-wn‘-‘"“"""
3 3
5 300 5 15
200 10
]
100 5 |4
0 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Input Voltage: V,y [V] Input Voltage: Vy [V]
Figure 31. Circuit Current vs Input Voltage Figure 32. Circuit Current vs Input Voltage;
(3.3 V output) Enlarged view of Figure 31 at narrow Circuit Current range
(3.3 V output)
700 100
— —Tj=-40°C — —Tj=-40°C
600 Tj=+25°C 90 Tj=+25°C
......... Tj=+150°C 8o | e Ti=+150°C
3 500 . 3 70
o [a]
5 5 60
= 400 o
c c
g ¢ 50
= =
3 300 O
5 < 40
: 2
© 200 3 30
) ]
20
100
10
0 0
0 100 200 300 400 500 0.0001 0.001 0.01 0.1 1
Output Current: oyt [MA] Output Current: lqyr [MA]
Figure 33. Ground Current vs Output Current Figure 34. Ground Current vs Output Current;
(3.3 V output) Enlarged view of Figure 33 at low Output Current

(3.3 V output)
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BD9xxN5-C & 1)—X Datasheet
#¥iET—42 (BEFT—4H) 33VHARK — K=
HBIZIEEDHE VR Y. Tj=-40°C ~ +150 °C. Vin=13.5V. Ven =5 VNoe ) Joyr = 0 mA. Cour = 0.47 pF
(Note 1) A v k5™ R =BG DH,
50 3.38
45 3.36
40
— —3.34
>
535 <
3 33.32
30 = 3.
= )
o 25 g 330
=3 / 3
© 20 >
= = 3.28
(&) o
S5 =
O 3.26
10
5 3.24
0 3.22
-40 0 40 80 120 160 -40 0 40 80 120 160

Junction Temperature: Tj ['C]

Figure 35. Circuit Current vs Junction Temperature

(3.3 V output)

1500
— —Tj=-40"C
Tj=+25°C
1200 | e Tj=+150°C
>
E
>
< 900
"
(@]
S
S
2> 600 1
3 -
3 -
(@]
300 . R
L
P>
0
0 100 200 300 400 500

Output Current: o1 [MA]

Figure 37. Dropout Voltage vs Output Current
(3.3 V output, Vin = 3.135 V)

Junction Temperature: Tj ['C]

Figure 36. Output Voltage vs Junction Temperature
(3.3 V output)

120

100

80

60

40

Ripple Rejection: R.R. [dB]

20

10

100 1K 10K 100K

Frequency [Hz]

M 10M

Figure 38. Ripple Rejection vs Frequency
(3.3 V output, VRipple = 1 Vrms, lout = 10 mA)
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BD9xxN5-C & 1)—X Datasheet

BT —% (BBFT—45) 33VHIR — #HZ
HICIEEDLZLRY . Tj=-40°C ~ +150 °C. Vin=13.5V, Ven=5V®Me ) |oyr=0mA, Cour = 0.47 pF
(Note 1) NS vy k5 Ll 2 RRDH.

3.50 3.38
— —Tj=-40°C
3.00 - —TJ =-40°C 3.36 —Tj =+25°C
Tj=+25°C ( - ’
. . S 3.34 Tj=+150C
=25 [f 0 e Tj=+150 °C =
5 5
2 £3.32
5 2.00 .
g & 3.30 —
< 1.50 9 | ———_—_————-
E 5 3.28
= g
3 100 8 396 | hereerserresnimenenss
0.50 3.24
0.00 3.22
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45

Input Voltage: V| [V] Input Voltage: V, [V]

Figure 40. Output Voltage vs Input Voltage;
Enlarged view of Figure 39 at narrow Output Voltage range
(3.3 V output)

Figure 39. Output Voltage vs Input Voltage
(3.3 V output)

3.38 3.50
— —Tj=-40°C |
3.36 Ti=425°C 3.00 — —Tj=40°C |
e | Tj =+150 °C _ TJ =+25°C
% PT_ 250 | Tj=+150°C :
2 3 :
33.32 > :
z z 2.00
& 3.30 g
S - ——— ——— —— S 1.50
= 3.28 3 s
g 5 1.00 :
O 326 ...................................................... O §
3.24 o0
2o 0.00 :
0 100 200 300 400 500 °c 0z 04 06 08 1 12

Output Current: 57 [MA]

Figure 41. Output Voltage vs Output Current
(3.3 V output, Load Regulation)

Output Current: lor [A]

Figure 42. Output Voltage vs Output Current
(3.3 V output, Over Current Protection)
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BD9xxN5-C & 1)—X Datasheet

BiET—4 (B3FT—4) 33VHIE — #HiZE
BICTHREDLZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) oyt =0 mA, Cout = 0.47 pF

(Note 1) A v v FE I UBEEFZHRDH,

Vout: 200 mV/Div [offset: 3.3 V]

f e c]
e
=
lout: 1 mA to 500 mA
lout: 200 mA/Div
Tr=1ups

10 us/Div

Figure 43. Load Transient 1 mA to 500 mA
(3.3 V output, Tr = 1 ps)

Vout: 200 mV/Div [offset: 3.3 V]

1 T — lout: 150 mA to 350 mA
Tr=1
s [ = L HS ) 2 200 mA/DiV

L 4

10 ps/Div

Figure 45. Load Transient 150 mA to 350 mA
(3.3 V output, Tr = 1 us)

Vourt: 200 mV/Div [offset: 3.3 V]

H-"'"'--__ i

M

lout: 500 mAto 1 mA
lout: 200 mA/Div

Tf=1us

10 ps/Div

Figure 44. Load Transient 500 mA to 1 mA
(3.3 V output, Tf = 1 ps)

Vout: 200 mV/Div [offset: 3.3 V]

: lout: 350 mAto 150 mA -
: Tf=1ps |OliJT: 200 mA/Div 4
. :

10 us/Div -

Figure 46. Load Transient 350 mA to 150 mA
(3.3 V output, Tf = 1 ps)
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BD9xxN5-C & 1)—X

Datasheet

BiET—4 (BBT—4) 33VHAR — #HF

BICTHREDZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) |oyr =0 mA, Cout = 0.47 pF

(Note 1) A v v FE I UBEEFZHRDH,

|

[ Vin:8Vio16V |
: ViN: 4 V/Div

|
Slew rate: 1 V/us

Vout: 200 mV/Div [offset: 3.3 V]

100 us/Div

Figure 47. Line Transient 8 V to 16 V
(3.3 V output, lour = 0 mA)

et iRt s

| ViN: 8V to 16 V

f Vin: 4 VIDiv

sy
Slew rate: 1 V/us

Vout: 200 mV/Div [offset: 3.3 V]

100 us/Div

Figure 49. Line Transient 8 V to 16 V
(3.3 V output, loutr = 500 mA)

| -

s et i bttt ket taial
Slew rate: 1 V/us

Vin:16 V1o 8V
Vin: 4 V/Div

[ 2

Vout: 200 mV/Div [offset: 3.3 V]
100 us/Div
Figure 48. Line Transient 16 Vto 8 V
(3.3 V output, lout = 0 mA)
e,

—_——
Slew rate: 1 V/us Vi 16 V 1o 8 V
Vin: 4 V/Div

Vout: 200 mV/Div [offset: 3.3 V]

100 us/Div

Figure 50. Line Transient 16 Vto 8 V
(3.3 V output, lout = 500 mA)
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BD9xxN5-C & 1)—X

Datasheet
BiET—4 (B3FT—4) 33VHIE — #HiZE
BICTHREDZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) |oyr =0 mA, Cout = 0.47 pF
(Note 1) WAL v v b F I UBREFEHRDH,
e e e e N B TS N E
Vin: 16 Vo OV « ' Vin: 16 Vo OV«
Vin: 4 V/Div Vin: 4 V/Div
Slew rate: 2 V/us ! - Slew rate: 2 V/us
Vour: 2 V/Div Vour: 2 V/Div
200 ps/Div 200 ps/Div
Figure 51. VIN Startup Waveform Figure 52. VIN Startup Waveform
Vin:OVito 16 V

Vin:OVito 16 V
(3.3 V output, lout = 0 mA) (3.3 V output, loutr = 500 mA)

S —— L

e
Ven: 2 V/Div
' VEen: 2 V/Div
] ! - [ 3 0 0T SIS
Vout: 1 V/Div
~ Vour: 1VIDiv
200psDivV 2 mé/Div

Figure 53. EN Startup Waveform Figure 54. EN Shutdown Waveform
(3.3 V output, lout = 1 mA)

(3.3 V output, lout =1 mA)
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BD9xxN5-C & 1)—X

Datasheet
BT —42 AIEREER
VIN VOuT VIN VOUT
1uF EN J_o 47 uF 1Tk —EN 0.47 pF
I GND GND "

lout

[ 11

Measurement Setup for
Figure 1 to 5, 16, 31 to 35

|
I

I—E—
—&——

Measurement Setup for
Figure 6, 9 to 12, 14, 36, 39 to 41

)

VIN VOuUT

VIN VOUT

Vripple
0.47 yF 1 WF EN AT uF
lout GND I

EN

®
zZ
lw)
T

I
I||——||——«

iy
l

Measurement Setup for
Figure 7, 37

I|—
i—
|

I
"—
|||—|
1| —

Measurement Setup for
Figure 8, 38

VIN VOuUT VIN VOouT
EN J_o 47 uF

Bimmili iy

Measurement Setup for
Figure 13, 42

@
pd
O

EN 0.47 uF

2
—

I—

|||—|

1| —
I

1| —
i—

Measurement Setup for
Figure 17 to 18

VIN VOUT

VIN VOUT

|:
EN

1y
GND
ouT|

AT F

|—0

0.47 yF

OuT|

|||—||—«
—k—

—

Measurement Setup for
Figure 29 to 30, 53 to 54

Measurement Setup for
Figure 19 to 28, 43 to 52
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BD9xxN5-C & 1)—X Datasheet

BT SAERBRE — HKiZ

VIN VOuT [—¢
67 kQ
TwF EN ADJ
I 10 kQ

Measurement Setup for
Figure 15

@
z
s}
—

0.47 uF

I
i—
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BD9xxN5-C & 1)—X Datasheet

FrV5r—avbsik

ZE: UTOBERETZ TV 75— a VRUEREROSEFRE L TRELTVEY, CHEADOHERECEE. L L7 T
Vr—2a oMt EREEICHL. ENBEERIET 2D TREHYELA, CERICOETELTE, avTUoH
DFEREETDICHERELISA. ERT T 75— a VEHEICTEYUN DORBELBBREEZETL. +9BI—D &R
TEREFL T &L,

SMT IR RBEST

ANWFIA VT UHIZDONT
KIC OHEREETDIZREBSELE-OI2. ADBOIA VT UOHRFEESAN VE—SFUABEDELEEZZHENELSTED
FRY ANifF & GND i FRIDIEL ICEET S &, RUR—FRE@TICLATIORTEHILF#HELET, TOROA
EERTEIEL 047 uF Min) LLEDaVF o5 2#EELET,

ANBENLOR IC 2EH-FAHRDL AT FOEREICEY . ANBRE,LDEHEIENTNDIGEECAHNBDA
VE=ZUZANBWNERIE, FIZIEANERS IC OAFRBEICLSIEBERICHLTHAILEREMIBTELILY, A
NEENEET H LT, HABENTREICLRSEARMENHY EFT . TDHRICIE. KFEEDaVTUYZEFEAL.
A VEEDETEHCLENHY FET, ERTFERREANGFHOS A VA VE—F VR RUT T r—2ay
ICE>TEREINSEFMEEIIE L., ANmFIAVTUOHDOBREEEEL T,

BE. ANGFALTUHOBRESDEICLD LT L— 2 HE~NDEEER(TH-0. LRIRXRTOANHmFIL
TUHIE, DC/NA 7R, BEFEARC (8 15 % FlZE. X7R, X8R), Ehf- EIAREEMERDI VTV
YEBRETHLEHELET,

HAmFarToHIc2T
LX1L—2#REICHESE D28, HAFL GND inFREICAEE1E 0.23 uF (Min) LLE. ESR 1000 mQ (Max) kL
TORRLESDIDTUOHEBLTEALTLLESWL, FLEABEN1SVUTOTIUr—2a v Tk, BHharT
DHIZKBEROREBFENVLC. BEREHOEMEBENKECHDH. HAI VT UHIZ 47 pF ULEEER
SNDHILEHELETS,

BUEHARFIALTUOYDOREESL ESRDBEEIX. LXa21L—20BEREHEEZOHHMIL—TOREEERE
TEFET, HAIUTUHDOREMEE ESR DEE %R E Figure 55 (HhigFa v F oy REE. ESR REBEEE)
TRLET, SOTFTICEDE REREIMLCC U —RAD&S53HBEFT T v I T UYDRE(E 0.23 uF H 5 470
uF. ESR#0Q » 5 1000 mQ (BRI H 10 kHz 55 100 kHz EEA) ITEWNT., EEMHRL X1 L—28)1E
FEBRTHLSICHRE S TLET,

L. SOTS70REEEIE. BHERICE TS IC ERRVERARICEPATRRICESVOTLET, ERIC
X, EROERS VE—F VR, ANBROA VE—F VR BREOAVE—F D ADEEZZITH-0. TEER
RIETO+H G CHRBESBLOLEY,

LX1L—420HEIIL—TONEEEBA DL S WEAKRBFEEHICE T ANERTES. AREHICH L. —MBICZD
ISERFIHEAFFIAVTUOYDREEICKELES., 20D, ERMICHBAGEFaI LT UHREE. ESRREBESE
Br—JNLICREREIATWSESIC, BABFILTUOYOREMEM 0.23 uF (Min) IEDEEFHRLET, LUK
ELRREEDIAVTUIEAICKY ., LEOEAKEEH TORBEEORENSSHICHETEES ., COXBEHHEHF
aVTUYICK, BaVTUY, EERESFIUTIUY. ALV TUOYRELLW SEENI VT UYLE
FATEETY, =L, VT UHIEHEICE > T, ESR(1000mQ) #ExtfED X/, EEBRO ESR N, ZEEDHEHLD
ICTHEECEIVESROKEL (>1000mQ) a2 TUoHEFERINSIEEICIE. ESRO/MESWVNES I v YarTY
H0.23 yF (Min) UEZMFIFERAIND L TREMENAEEICHEY ET, TOERICEHBEN 470 yF AT EHED
&3 TEELESL,

BE. ANDBFIVTUOHERKRICHMITa T o DBRAIESDEICKELFa L—2EHE~NOEEERITEHI2O.
ERITRTOEABFALTUOY, RURELA 7Y MIBIZDEFE L TIL, DC /A 7T REFH, BEFELNIRL 3
15 % PR IE, X7R, X8R), Bhi- EIAREEMERNIA LT UoHEREEL, REA VE— SV RALGEDEEEZZIT
BOWKSICTEERYEBHHFOELSICEET S L. RUR—EE@ILATO LT EILEHBELET,
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BD9xxN5-C & 1)—X Datasheet

FIVr—aviRE — HiE
10

pr/24

Unstable Area

LA 7 77

N

N

eI O R

Stable Area

0.01

0.001
0.

1 0.1 1 10 100 1000

o

Output Capacitance: Cqy [WF]

Figure 55. HASFa VT oY BE(E. ESR REBEHEHE
(Vin=45V ~ 42V, Vour=1VMNte? = .40°C<Tj<+150 °C., lour =0 mA ~ 500 mA)
(Note 1) L¥a L—4 O#IEIL—FTORERERD SBEMLULEHE

BEXKFZPT)Hr—ay

R i FI)r— 3 VEROSEE
HAEREH lout lout <500 mA
HAmFaILT Y Cout 0.47 pF
ANERE Vi 135V
AHIHF DT 4 (Note 1) Cin 1 uF

(Note 1) BRZ A VDA VE—H VAR, A VF V2 VABDOEENKEVMGE, AN VT UHBREEERAEL TS,
Ffz. BRIAVOBRBETICHSIBREFEHIET 20, BRI DA VE—FVABRBEBANEK LR LSITTERBIIESLY,

Tohm.co ]
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BD9xxN5-C & 1)—X Datasheet

FIVr—avitEE — fHiz

=7 LFaL—2DAAITY—CHNMEORE
UTTIRADICHRAZAEBREZBA SV —UANMMSNLEREELHHBED IC DREAEITOVTHALES,

AANDQEHS—THMIZDONT
AAICKIC DR RRER 45V 2R A DEY—UHHIMSI NS AEEMED H S ZBE L. TEE Figure 56 M & 512 VIN

EGNDEITNT—=YzF—DEAZEELOWL=LET,

Vin VIN VOUTT() Vour
D1 % Ci T G’j\i) T Cour

Figure 56. AR 45V #BZ 5 —UMHMINBi5E
AB~NDOAEY—HMIZDNT

AAIZEKIC DIEFNRAEKR-03V ZBZ 28— CHAMMEIN B8N H D15, T2 Figure 57 DL SIS
VINE GNDREIZY 3y hF—F 14— FDEAZSELW:=LET,

Vi VIN  vouT TO Vour
e I

Figure 57. ABIZ-03V ZHBZHHY—UNHMEhBHE

Y7 LFalL—2DHBERE
JZ7L¥alL—% IC FBE. ANBENHABEEIYLEVRETERLES, LML, EBOT7ITUSr—ay
TIEHABENANEELY LS BEHEIBRANRET HABEREHY T, Ff=. AR HABFICENTH.
RO VE VAN FICEY . BE. EREMIFEGLT IBEANEAONET . CNoDRENRET HATREMEM
HAHBA. ICIZH LT, HERERL TLRITAIE, IC DERE. BIRICOGADAWRERENHY FT, UTTIEE. B
REGNTIET D580 IC ORFEAXITOVTHALET,

AHNBEDEHNFET HIHRITONT
MOSE =7 LFXaL—F2TIH . HAIMOSFETD FLA Y - V—RRBIZHERFELTRT 1 14— FHAFE
LES, HABENANEELYIEL LY., ZOEEENRT A A A —FDO Ve EBADE. RT 444 —F
ZELTERNMEADNOAAANRNET . CORT A A F— FERFERFOLORERKTHERET S EMATE
9. BERNANIGE. FRFOLIEOHWIEIC DU DATEEENH Y FF (Figure 58 £S5 ),

Ir

VOUT

VRer I

Figure 58. MOS & (¥ B TR &
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BD9xxN5-C & 1)—X Datasheet

AHNBEOEHSFET HERICOVT — &E

MEE LT, HERNICHBEESBENESIZT B8, Figure 59 M & 5 (2 IC S ERIZ/AA /INR T A 7 — K &3k
LET, BICHAERERELNES L. D ORBEOHAI VT UM ERINEI T IV r—2 3 VB0 TiE. #8
ROEHLKRELEDIDT, BTRERERIFL TSV, "M NRREAF—FIXICAHABBORT s T4 A —F&U B
RIZA LT ERENHD-O. JEARAEE VFDEVESAREIZEYET, 44— FOFHRAEHREEIL. ICD
ANERBEELYIRZFVEDEEIRLET, £, FAM A —FOIEFRAEERERIE. BESNMIHFTRERMEELY
LREVLDEFRLET,

NG

@]
O

VyO—* VIN VOUT—e-¢ +—OV
IN _L . _L _‘L ouTt
L L

Cin T Cout

HH

Figure 59. #EFR/NA /IR A A F—F

YAy bF—NYTFEAF—FRIEAABE VEAMES . WA NRRI LA —FELTHERARBETT A, #NATFRY
—VEBERRDPRELLGDIEANHYET, FAA—FOHENA TR =V ERBKREVGS, HETBROEMOE
BREOHABEDHFELENY I OGN LAREELAH LD T, FENMVETY, FLFENM TR -V BROEE
BHHEFSETENLETOT, BA—H—DOT—2>— FTHMEEAL. E7 TV 7r—2 a3 TEEEHEZELT
(S,

ABHEEDEHNBELT HHFETH. Figure60 DK 3IZVIN NFA—FTUIZHZBEDL, 1 YV E—F U AAE LR
B DIGEIE. ERENNSVHFERFOLEOBBEEIREIST. FERNA /R EA A+ —FIXFETT,

ON—OFF

W pUe—— lBias.....
O—(/ o
VIN VOUTﬂO Vour

CIN GND

I LI II™

Figure 60. AAZEA—TVIZLIGE

ANDOFEERHE
ANCERZEGT 5. FERICEYTSIRETAFTREHERELGE. 3 LJEAHND GND HFLYEN
BRI DAEEENHDIHEIE. ICHED VIN - GND D EEHRIEFIE S 1 4+ — FICKERA TN 5718 IC HiEK
R BHHEENHY £ (Figure 61 Z58),

WiEFxRE L TRBEELAEIL Figure 62 D& 5123y F:’F—/\') TFEAA— I ERIAA—FEERE
EICEGELET L. A4 A—FOIBFRAEE VEIZ&Y . BEBOANBEICEERTAEELES . BE.
BRAAA—FEYE 3y b X—NRNUTEALF—FDAEMN Ve 75“1P_€L\T: BEEBTIINESKHEYET, BFRDH
BIFE. FAA—FRIER LTI OTHBBEKRIII—CUNHIIDEBIRLTLES L, FEGRIEIFAA—F

DEFRERPANET N INIEENZETT,

V'N VIN vout| Vour D1
l \y yiN yiN VIN VIN VOUT| Vout
CN== C c GND C
; I —i GND T ouT |N]_: J__ ]_: ouT
|7—(} —0O - - -
GND GND
Figure 61. AN Zz##ER L& TDERBF Figure 62. i #E#tx K 1
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ANDEEERE — HE

Figure 63 I& Pch MOSFET #&EiRI<xt L CTESIICHES T 5 HETT. MOSFETD KL A -V —RMICH BT 17

—FiE. KT 44 —F (FEFRF) TT. ELWEHTIEPchMOSFET KON 3478, CCTOEERTIX

MOSFET @ ON {1 & HABER lour A BROBN, F4 A — RIZEKBBEERT (Figure 63 £38) &Y /IhEL=
. BHBERNANS Y TS, FEEHEIE Figure 63 M MOSFET IX ON LW =HEFRITANEEA,

MOSFET %7 — -V —Rf (T4 L—T1 VT %EE L) EREELTRBASHHEEE. Figure 64 DKL 51T
F—bk-V—RABZERSPEILTY — - V—RBEBEZ T TLESLY,

Q1

Q1
VlNO_E'?fT VIN VOUTTO Vour
R1
R2 CiN

VIN VOUTTOVOUT

Cour
L

O

J___ CIN:L: CJN_D I Cout

IH—

IH

Figure 63. B4 2 Figure 64. iEGI% 3

HAOICA V5 2 #BKTHIHE0FEERE
HASFAFEMATOEAIE, HABEN OFF A - -BHEICFESEHIIERINEIRLEF—NTSHY
FABEENET, IC ODEAHFE GND IHFEICIEFHEBRZEHLES A A —FRHY. COFA A — FIZKERMN
FNB=HICHAHIERT DIHEENHY ET, ChEHIET 518, HEMWIRHLLS 44— FIZHFIZS 3 v FF—
JT7EAA—FEEHRE LTS (Figure 65 5 H),

T, ICOHNHFEEFARVNITAV—TEBKSINTVEFERIFE, T4 V—AFBARFICHE ST DARERELH
YEFTOTAHLARI—TTEBZEHB L. HAFEEHIC VOUT mFICABENFKEL TLVELAERL TS
Lo 02t BRENE—FDEEEE. E—FOFEEBAICLYRKDERVANEI DT A4 — FARBET

‘g—o
Vc'g‘ _ VIN vout| Vout
KX CEEEY ERRPTRRP _> hd
l N ZS; l Q'
CINT GND T i TCOUT S D1 XLL
o4 T _JO
GND GND

Figure 65. FEMHERDERZEE (HH OFF BF)
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RS P S
WHTSOP-J8

6.0

5.0 H(2)4.8W

4.0 \

3.0 \
AN

(1) 0.96 W

Power Dissipation Pd [W]

1.0

\ \\\
\\-~~ \\
0.0 T2
0 25 50 75 100 125 150

Ambient Temperature Ta [°C]

Figure 66. BVERBIIRT 5 2

(HTSOP-J8)
WTO0252-3/TO252-5
6.0
(2)5.43W
5.0
= \
g 40 \
[
2
830 \
@
2
§ 2.0 \
=
S
o (1)1.02wW \
1.0 \\
\\\ \\\
\_~~ \\\
0.0 ===

0 25 50 75 100 125 150
Ambient Temperature Ta [°C]

Figure 67. BJEiREIRY 5 7
(TO252-3 / TO252-5)

HR(1): 1 BER (EBHHE 0 mm x 0 mm)

FR-4 (5 IT7R) £ 114.3 mm x 76.2 mm x 1.57 mmt
REHE BESVFNRE—Y

+ JAITE FAECHR. FSEE 70 um

EiR(2): 4 BEMR (2. 3EME. EEME 74.2 mm x 74.2 mm)
FR-4 (5 TR) &4 114.3 mm x 76.2 mm x 1.60 mmt
REHFE EES VRN —

+ BIERAER. HBEE 70 ym

2/3 B 74.2 mm x 74.2 mm, $RA5EE 35 um

EBHAKE: 742 mm x 742 mm, $RSEE 70 pm

& (1): 8ia = 129.0 °C/W, Wyr (LEHI) = 10 °C/W
&M (2): 8ia=26.0 °C/W., Wor (EEHID) = 3 °C/W

HIR(1): 1 BER (EBEBEE 0 mm x 0 mm)

FR-4 (A5 T7R) &k 114.3 mm x 76.2 mm x 1.57 mmt
REHFH EES VRN —

+ BIERAER. FHBEE 70 um

EHM(2): 4 BER (2. 3EBIAHE. REHE 74.2 mm x 74.2 mm)
FR-4 (A5 T7R) &k 114.3 mm x 76.2 mm x 1.60 mmt
REHHE: EESU -2

+ BIEFABCHR. $HEE 70 ym

2/3 BERE: 74.2 mm x 74.2 mm, RAEE 35 um

EEMHE: 742 mm x 74.2 mm, $REE 70 pm

%14:(1 ): eJA = 1223 OC/W\ L'IJJT (J:EEPIL\) =14 OC/W
S44(2): 0ua = 23.0 °C/W, Wyr (EEHD) = 3 °CW

www.rohm.co.jp
© 2022 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15+ 001

35/47 TSZ02201-0BDB0A400150-1-1
2023.12.11 Rev.001



BD9xxN5-C & 1)—X Datasheet

Rt

AUBENRNYT—CDEAICTL—LEBEIETEY., COMAITHBNEBEEZELURBANEZH T CTERTSIZLER
ELTHYFET, AEREFEASNIALNEETELARERE. ORERTHEENNRESNFET, AFEEBE Ta=
25°C L LT CHERIC 5HE & Figure 66, 67 DBEREIRYT S5 7€SFICL TS, FEABEEBETa=25°C T
3. ANERLETERDMEIZE T, FYyTEEAH)BEETIAMEYSRIZHE>TWEIELAHY TTOTHEFEE
HERNTRTIZTBLNTTj<Timax=150°C £ 5 & SIZHFF L TLE S,

F—. Timax=150 °C #BA 5 &3 CERAESNFET L. FYTRELRICKY. ICKRKROMEEZEILSEDH LIZD
BAYET, AEBREICEHE SN THY FTTEEHIEIX. JEDEC THEISATWAEREN. BETOREIZL S0,
EFEABEELFIRGDITHREAHYIENVETT, UTRICTT ZEHLTWEEE, +9I2v—S U2 H =B TR
BMREEHARLTLSESWD, TIIUTO2BYTEZASILENTEET,

1. BERE Tan s T) £RHZBE
Tj = Ta + Pz x 6,4 [°C]

7j D FvT (EE)ERE
Ta . BERE

Pc D HEBES

G . BME

(rvrvar - ARRER)

2. Ry —SEEPLBRE TS T) £RHBBE
Tj = Tr + P; X ¥r [°C]

7j D FVT (EEE)RE

Tr T —U(E—ILRE D) LESRIDEE
Pc C HEEA

Yir D BRMERNS A —4

(Cvyvoiay - Ryyr—S EEPRIDE)

HEBHPCEIAHANDEEELEFNER. AREREIYKRDBZENTEET,
Pc = (Vin — Vour) X Ipyr + Vin X Igc [W]

Pc D HEBEA
Vin  AABE
Vour CHBAERE
lour  HAER
Icc . BIERER
gv;v(\)/'zrghggjﬁon\'/]lpCo., Ltd. All rights reserved. 36/47 TS202201-0BDB0A400150-1-1
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- §t & (HTSOP-J8)
Vin=13.5V, Vour =5.0V. lour = 150 mA. lcc =250 yA D & EHBE S PclE.

Pc = (Vin = Vour) X Ipyr + Viy X I¢c
= (13.5V-50V)x 150mA + 13.5V x 250 uA

= 1.278W

ERYFET,
O, BEXEFEEE Tamax =85 °C, 04 =26.0 °C/W (4 BEREERHET DL,

Tj = Tamax + P; X 6,4
= 85°C + 1.278W X 26.0°C/W
= 118.2°C

ERBYFET,
RIZ, BEERO/VT—I(E—ILEERS) EEmERE Tr=100 °C, Wir=10°C/W (1 BEREERET D L.
T_]:TT-I_PCXIII]T
= 100°C + 1.278W x 10°C/W
= 112.8°C
EHYET,
FRHBEIZTY—DU2EARTERWMGEX. EROFEEBEZLAITS. EREBHEEDLT, —<IL Via DK%
BOFHE, BB EEREESELZIENTEET,

- §HEHl (TO252-3 / TO252-5)
Vin=13.5V, Vour =5.0V. lour =150 mA. lcc = 250 JA D & EHEE N Pc .

Pc = (Vin — Vour) X Ipyr + Viy X I¢c
(13.5V-5.0V)x 150mA + 13.5V X 250 uA

1.278 W

EHBYETS,
O, RAREFEEE Tamax =85 °C. 0:a=23.0°C/W (4 BREREEM)ET D L.

Tj = Tamax + Pc X 0),4
= 85°C + 1.278W x 23.0°C/W
= 114.4°C

EBYET,
RIZ, EBEED/ vy —S(E—ILRES) EEBLEE Tr= 100 °C. Wor = 14 “C/W (1 FEEARERER) £ T 5 &
Tj = Tr + Pc X ¥y
= 100°C + 1.278 W x 14°C/W
= 117.9°C
LBYET,

LREHBEICTY—CUEHRATELVMGSE, EROMFEAEZLITS. 2REREECT. ¥—7 /L ViaDEx# %
BOToL, MEBMERZALSEDIZENTEFT,

TSZ02201-0BDB0A400150-1-1
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At &= R E
VIN i@+ VOUT i F-(Note 1)
VIN
VIN D
1kQ ’—J VOUT
Internal
Circuit
ZX 6.25 kQ |:|
VOUT i (Note 2) ADJ i (Note 2)
VIN
VOUT 20 kQ | :;lj

10 j
— o

o
N
[6)]
=
o]
—
|

ADd [ —e——T—— =

(Note 1) BDIxxN5SEFJ-C. BD9xxN5FP-C. BD9xxNSWEFJ-C. BD9xxNSWFP-C (xx = 33, 50 )IZi# A

(Note 2) BD9OONSEFJ-C, BD90ON5SFP-C, BD9OONSWEFJ-C. BD90ONSWFP-C I3

www.rohm.co.jp
© 2022 ROHM Co., Ltd. All rights reserved.
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AHNFMEBEE — HE

EN ﬁﬁ“ﬁ;(Note 3)

END

100 kQ

Internal

ZX Circuit

(Note 3) BD9xxNSWEFJ-C, BD9xxN5WFP-C ( xx = 00, 33, 50)IZi# A

.rohm.co.j - .
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ERLEDOIE

1.

10.

EROBEEFIZDOLNT
BRIARVAOHFEHICKY LSINHIET 2BNAHY T7, FIEHEHERER L L THICERE LS| OERGF
BIZEAFA—FZANDZ LB EDOREEFBRL TS,

EBRS4 2D T

RN —2DHRFZBSWTIE, BREZA VOEKRIE, BAVE—FURIZHEBELSICLTLEEWN, 959V K3
AVIZDWTH, FAHONREZ—UHRHEZEBELTLESWL, E, LSI OFRTOERIFFICODVTER—-I5HY
FisFRICarvToHEBATDIEELIC, BRI VTUOYSFERDORIE, EETHRERTHNRECSIZEHEFERTS
AVTUOYOEBEEICHEGEVW I EET L THEDS A, EHERELTLEELY,

59 FEEIZDOINT
G590 FIRFOBRIEVNESFHEREIZENTYH., RIEBEBHICHSELSICLTLESN, FLERIZBERE %
EH, T390 FIHFUNDTRTOHFNT SO FUTOBEIZCHELENESIZLTLEELY,

G590 FR#E/R2—2I220T

IMES YT SV U REREBRIZIVELRSHDIGE, KEFRITIVRNEI—2EIMEST SO RRa—UIEn#tL.
N — VBB OEINS & XEFRIC J:%)EEEH:;&\/J\{:.F’J SOVRDBEREFEEILSERWLESIZ, Y kwg_%ﬁ’c
1 RAT7—RFTBIELEHRLET, IMITHRDOT SO FOBRBNEI—VEEEFLEVESFEELTLESL,
SOUERSA VDEBRIE, B UE—FURIZHEBESIZLTLEEL,

BEEHIZONT
XU THRESNDEET IC OHEE - BFEZRIELFT ., T FRHEXEIMFEETRESNLIZTEBEOEH
TIEEVWTOARIESNET .

I9ahLy M2V T
IC REHIZEEEK(E. BREBABICHELSERET, BRNICS Y a12AL Y MARNDGEENHYEIT DT, ERD
yTYVTBEVER. V50V FNE—UEBEDE, 5IZEILISSEELTLEEL,

BMEREHZDOW\T

EROFERARETHDHEER Pd) 2EZ. THV—PUEH 0 BRHEToTLESL, AERFvH5—D
ZRICTL—LEZBHIETHBYEITHA, COBRICIETRBUNELZE LRRDEEZ LT TERTIEZEBELTS
UET, AERIEFERASNFTARNEEELATDE. BRERTRETIHENRESINET T, TO=HERIC
FRALEBORET IRENPDd EZRBILVESISEFELTLESL,

A—. Timax=150°C 2#BA 3 LS5 HHERAEINET L. FYTRBELRICKY. ICKKDHEEEEILSEDHI L
[SOHAYFET, AEHZICEH I THY TIHIEHIEL. JEDEC THREIN TV I ERES. BETORAIEIZL
51z, EFERARBELIELIUHENH YIEELDBETT,

Yy FEBRTOREIZOWNT

Yy FERTOREBERIZ, 1 VE— 4V ROEBEWNEFIZCO YT U EEET 88, ICIZR LA BZBEAL
HBEDT, 1 TRTLIHTHREZT TS, BHESMKEL T, MNAIRICET—REHEL. EfRCRED
BRIZITHH TEELCESW, T, BEIEETOAREANDERZ T HARIZIINITEREZ OFF IZLTHhLERKEL., ER
#OFFIZLTALEmYSALTLEELY,

P a—FERERIZONT

T FERICWMYAFFBEE, ICOREPHEEBTNICTFNTIELTLESL, B> TRYFIT-BA. ICHABIET S
BN HYET, . HALERRVYI SV FHE. HARBICEYMAAZRE LT/H—FLT_%AI:OL\'C%E&
EBOBADHY FT,

KERADA NinFOLEICDINT

CMOS rS U PREADAAEFEEICA VE—F VANEL ANHFEA—TUICTHI L THETFEDIKREIZAZY
F9., CNICKYRBOBES —FDp FrRIL. nFrRILESUORANERERELLTY ., FELERERMNR
NFET, £ HETEICEY ., BEENDOEEZTHIENHYET, Ko T, KEAOHFIFFICHEHRELETS =D
NTWEWRY ., BEYRER. :B LLIFT SOV FIZERT DL SITL TS,

Tohm.co ]
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ERLDIE — HE

11. EAHWFIZDONNT

KICIFE/ ULy ICTHY., ERFHICEFIRDOIOOP+7AYL—aré, PEREZEALTHLET,
COPRBLEERFONEBLTPNEESH BRI, REOFERFIERINAET,
FZIE, TROLSIZ, BHREFSUVSRANHFEERESIATNSES.
O#EHMTIL. GND > (ifiF A) OB, FS5 2T RX%H (NPN) TIX GND > (iiF B) O, P-NEENFES M1+
—FELTHELET,
OFEfz. 5P X% (NPN) Tl. GND > (ifiF B) OB, RO FES A+ — FEEET HMDFFDON [E
ICK2THEEDNPN S UDCRAMNEELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LICK Y. BARBEDO TS £S5
FRI L. BEME. VLVTEHBRORRELHYBET., Lz >T. ABAHFIZGND (PER) KYBWEEE
Y 3458, BERFAIFETDIEIBFEVAZLEVESHRISTEELTLEEN, Z7FUr—yavizbT
BRGFEEBFEETNFICHE - 1-15A. NBEABEEHRFEEETIAEEAHY ET. HAE sMtFarT
UHIZERAFry—OSN-RET, BRHEFNAGND (2o a— b ENBEHETYT, -, BRHEFEIIZHER
FBFLEDEFAA— KH LLIFBIHFEERIFBFBICNANRADEA A —REHFATHEEZHELET,

\ B \ [F5222% (NPN) |

IHmFA iHFB B
ﬁﬁD ! (J[J < S

‘ ‘ HFA E | E

+ P + H + +

N T N N PN t#ﬂzi%% N_P \MPN PN

A L7 R

Pl P%ﬂ “_ a

Lo FERT L oo

FERF
Figure 68. £/ 1) % IC tE1& 1l

12. £53v9 - arvTFoHORBEERIZONT
SMFFaTFUOYIZ, 529D - aVT U EFERTSIGEE. ERNMTRICKDAMBENET. RUEBERE
IZEBPBENELEZEEDNDIA. EHEREL T,

13. BREFEEIZDOWLNT
IC ZHBIEN S CIOOARRERBREZANBL TCHYET, RSEAHMEERNTIERAWLEEETHN. AH—
BEEAMEELZBA-IRENRGET SL. BRRERBLISELHN/NT—FKFHMN OFF LFT., TOEFVvTE
ETNMETTILARIEIEMTERLET, 4B, BRRERRSENARRKEREBAKETOEBEL LY ETD
T, BARERREZFERALE-tY FRETEEX, BITBEFTLEEY,

14. BERFREEREZONT
HACIEEREENICIE L= BERRERBANBICNBE IN TSRO, BRI a— FRFICIEICHEFHIELET
M, CORERBRIIEHMTERIC K SBIRBLEICHEN LD T, EHEMNTREREREE. BERTOIERICST
B3 330TEHY FEA

15. HEER£(ZDWT
NSO 26262 ASIL-x [Z#HL L =T At X T &k, S L71= ASIL LAJLIZEH L 1= 1SO 26262 Xt TAER T
MHELLSITHEILERLET,
[HEER 2 Z Y R— F T 2R EHEETEBE(ASILX)] &IX. BH LTS ASIL LANLICHELRREHEETEBE LT
LSITHDEERLET,
THEER 2 Z Y R— b1 L, EHRGFICHAE L LSI T, #ERLICHTI3REPTOYR— %235 2 EAHEE
THHZEERLET,
¥ TASIL-x] @ Tx1 (&, TAL. TB1. TCJ1. TDl] OWZWFhhERLET,
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RIERLER
B D 9 x x N 5 W x x x|-|C E 2
HAERE I HAER | HAV vy b | Rybsr—2 HRS2
33:33V 5: 500 mA Ay UtkEE EFJ: HTSOP-J8 C: Egio U 8&
50:5.0 V W A: #8EH | FP: T0252-3 B, TH—I U
00: HAAZE W S iSRS : TO252-5 E2: J—ILRIVERRF—EVY
SAVFTyT
HAOEREEAR HAOEE HAT vy EF D R nNyr—o xR
HTSOP-J8 BD933N5WEFJ-CE2
33V ® T0252-5 BD933N5WFP-CE2
' - HTSOP-J8 BD933N5EFJ-CE2
T0O252-3 BD933N5FP-CE2
HTSOP-J8 BD950N5WEFJ-CE2
" T0252-5 BD950N5WFP-CE2
500 mA S0V - HTSOP-J8 BD950N5EFJ-CE2
TO252-3 BD950N5FP-CE2
HTSOP-J8 BD900ON5WEFJ-CE2
p— " T0252-5 BD90ON5WFP-CE2
gl HTSOP-J8 BD900ONS5EFJ-CE2
TO252-5 BD900N5FP-CE2

www.rohm.co.jp
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RHIR

HTSOP-J8(TOP VIEW)
Part Number Marking
K
LOT Number
]
O\ Pin 1 Mark
Part Number Part Number Marking Output Voltage [V] Output Shutdown
Function(Note 1)
BD933N5WEFJ-CE2 933N5W 3.3
BD950N5SWEFJ-CE2 950N5W 5.0
BD900ON5SWEFJ-CE2 900N5W Adjustable
BD933N5EFJ-CE2 933N5 3.3
BD950NSEFJ-CE2 950N5 5.0
BD900ONSEFJ-CE2 900N5 Adjustable
TO252-3(TOP VIEW)
I—I Part Number Marking
| g
&LOT Number
Part Number Part Number Marking Output Voltage [V] Output Shutdown
Function(ote )
BD933N5FP-CE2 D933N5 3.3
BD950N5FP-CE2 D950N5 5.0
TO252-5(TOP VIEW)
I—I Part Number Marking
|K
&LOT Number
Part Number Part Number Marking Output Voltage [V] Output Shutdown
Function(Note )
BD933N5WFP-CE2 D933N5W 3.3
BD950N5WFP-CE2 D950N5W 5.0
BD900ON5SWFP-CE2 D900ON5SW Adjustable
BD90ON5FP-CE2 D900N5 Adjustable
(Note 1) O: With Enable Input —: Without Enable Input
www.rohm.co.jp 43/47 TSZ02201-0BDB0A400150-1-1
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NETERERE - 74— VT8

Package Name HTSOP-J8
4. 9+0. 1 ,
Max5. 25 include. BURR)
(3. 2) -
> gt \4 i‘elo
8 i 6 5
g g Q g T
=777 ‘
' |
) o | | <
5 = : | 5 © | o
s | e
el ® | & 3
L J 5l e
\\ © ]
% - R - ~]— =1
0000 3
i 2 3 4
LN
0. 545 1PIN MARK
I I 0. 174 83

Pocket Quadrants

>
g [ | . \
o Tt
: : = ==
1 o] e \ | ‘
o| o \\
5 . 05 -
al f \\ 27 ‘ 0. 42 X5 53 [E]o. 08w
0 00 '
w| o
sl s o 0.08 (UNIT :mm)
PKGIHTSOP—]8
Drawing No. EX169—-5002—2
<TEWE, AEHE. AEHA>
TERE IVRAT—Eyd
aEHE 2500pcs
arhm E2
(V—NLZEFIZHELE. GFCT— %5180 L1
LEIZ, BERD1BEUN ELEIZLBAR, )
O, 0 0,0 0,0 D
E2 TR (|| E2 i TR | |[E2 | TR
TLiEr ||| Ted e [T

Direction of feed
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AT EREAE - Jr—S VTR — #HE

Package Name TO252-3
6. D0, 2 2. 30, 2
CO0. 5
5. 150 7 0. 5+0. 1
X
s b
H FIN
le]
o [le]
+ »
[Te] o
. +
0 o]
o
! 2| 3|
| | |
l ‘ | ’ [ ’ |
| | |
: : i
0. 65 Q.65
0. 78
2. =0, 2 2. 3EQ. 2

(UNITS ; mm)
PKG: TO262—3
Drawing No. EX535—-5001—1

<@Lk, aERE. aKFE>

BIEREE IVRRTF—EVS
DEHE 2000pcs
BEHM E2

o o0 o o o 0o o O O O O 0O

O O @) O O O
1234 1234 1234 1234 1234 1234
U W [ (Ui Wi [l
PIN1 Direction of feed -~
Reel
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AT EREAE - Jr—S VTR — #HE

Package Name TO252-5
6. 5+0 2. 30 :
co. 5 | 5. 1551 . | 0. 5£4. 1
- X
N\
N\
N \ ] ¥
V4 | |
i FIN
n —
N
d n
+
® s
T +
[[2)
5
|
[o¢]
1Al [l # 11 P
(1 (1
| | | |
0. 5 1. 87 0. 50, 1
‘ 1. 00 2

(UNIT :mm)
PKG:TO252—-5
Drawing No. EX536—5001—1

<sfEmiE. aE¥E. aKFE>

=23 IVRRF—EVY
DEHE 2000pcs
AEHM E2

c o o o o O o0 O 0O O 0 O

O O Q @) @) @]
1234 1234 1234 1234 1234 1234
o) Wwol [oy Wi o [l
PIN1 Direction of feed N
Ay >
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—l": - -
— / :%\

O—LHSRFNEDIEER

1.

BOTESELEEENEREN, TOHRECRBENADESG. SEADEKRD LHIEE. XEZTOMODEXRLGIESE
DREICEHDLD &S GHBXIEE (EFRHESFNCD, MEFHES. RFARNHEES) (UT FERR] &1V 5)
ANDABBO CHERAEZRE SN AREFFMCO—LEXRBOFTTIEMCESVETLIOBBELHELEY . A—LDX
BICLOFNDRAEERAIC LG HERARICARGZERAL I LICK Y BEHRXIE=FICELCBEFICHL.
A—LRE—Y1Z0EEZAVEEA,

(Note 1) HEMARE G LIERESHNE
BA USA EU th[E
CLASSII CLASSIIb

%5
CLASSV CLASSIL CLASSII =

FERHURE—EDHEETRIECHENELLIEENHY FT . AH—. RBEOBENELBETHLTH, K
HEDTERBITEY ., A&, BiF MEADRIRXIFEESELLTNELSIC. BEHROBEICBEVTROHIRYT
LB TI—LE—TRAGERERNKREBSBVOELET,

ORERBRVREZEBE LR T TORATLELTORELEHERT 5,

QRERBRELHR T CTE—HETERBENELLVESICTVRATLELTOREEHERT 5,

AEGIE, FRIZHTRT DL S5 GERBRETCOERAZEBLERFEIEINTEYERA, LEAVWELT, TEED L
SHERRETOAREGOCHERICEL, O—LF—UZTOEFZEVERA, FERFTREOL I HEHIRIETIHE
HAIN3BIE. BERICEMELTHICHRE. EEESEE CHEZRCESL,
@K - - EE - ARBFEORAKPTO ZEA
QESFAN - BHNERE. BEEPTOIFEA
@#A. Clo. H2S. NHs, SO2. NO; ZDEBMHRADE WEFFTH ZHEA
@HEL[CEMEDBWNVRETO CHEA
OB E LT RUSERCHAE L CEZ—/LERE. IR EERET 555
AR BZEZH/ESFTHIE, O—Fo VI LTOTEHR
DIEFALEFITORIZEZEITHOEWEEERSEI A TDIS VI REZFRINEIBEIEKRL, =L, BEIZD
WTIEHRICHERESBEVLLET, )L, FAERTED TS v I REFRICSKIEKBEXREEZ* CFERDOGE
®WZBTHLSWEFmTOIHER

A AT SRR IR SN TEY FE A

AUSBARRZOFMTI PR TELRVER - FRZERT IO, REROHEAICH->THEEEREMIC
RESN-RETOFHERUVHERZESBOELET.

NILZAEDBENGER (ERETOXRELER) ANHLH5EF. SEFEMCARGEZRELL-RETLYT
ZOFERUVHEEOEEESBOBLFET T . EERTOAFEHICEVTERENLULOABREMMENET &,
AHGBOMERZEEENMELONEIBEETNAHS-ORTERBEAUT TIHEALLZEL,

BENBRREIABEREICELDETT A L—T 10T LTSN, F, BERASWERETCTIEROERE. 2 TEE
BAEZTL., ReEAHEEZBA CLWEVEETHLI L2 THREZEL,

FERBEIMALCKEICEHOREHERRNTHS - LETHERCLESIL,

AEHDEBNEZER L CARBZCHERASNLCLICE>TELETES, HERUEHICEAL., O—LAl
—UEDEREEVFEA,

RERUVERNDEF LOIEER

1.

NAT VR (BFRR. RERE) OFEREEOEVWISVIRERATIEE. 773V ADEKEICIYARHGDERE
RIFEEEANDEELAZEZONFET DT, FANCHEEFRICTIHR LI,

IFALEMITIE. REREHGOEE) 70—FAK, HARZERGOEZEEI70—AKXZRAELSETHEEET, 4H. &
HEREMNLZI7O—AXTOFERAZ CRAOKBIIIEO—LFTEELEHLE LS,

ZOM, FHHMEEREEERVFIZIALICLSERE, AR LOFEBHEICOETELTIAE, O—LOEELHES
CHEERC 2L,
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ISAERE. ST EREICET 5 FIEEE
1. AEZONTHRBEHRZLEF L CCHAICHEIBRIIHEFEtOA L 5T, BEFMELSONMMTTHRRRVAREZD
NSYFEZEFEZEBELTHRLEI—CUEHTRELTLEEY,

2. AEMICEHSINEICARBRAOCZOER G EDERIT. ARAOBRENLGBEOENAZHAT H-HDLDT,
ERIERT IR TOBEEZRAET S LOTEHY FEA, LEAVELT, BEROBBOHRETICENT, BERP
ZTOEHERVINLGICEHET 2EHEEAT HEEICE. HMBEEHEZERL. BEHROHIERFEITEVTITLT
{FEEWV, ChLoDFERICERLEERIFEZZICELEEZFCHAL, D—LAR—UZ0EEZEVEEA,

BESICHISHEEER
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