ROHM Nano Cap™ Datasheet

SEMICONDUCTOR

HEEH M T 45 ViHE 500 mA
e/ ZEH
Nano Cap™ LDO L ¥alL—4 ﬁNano

BD9xxN5-C < 1J—X Nano Cap
B= BEESH
BD9xxN5-C 1) — X% Nano Cap™ $ fif (Vote ) % F B EEEHE (T)): -40 °C ~ +150 °C
WHERER) =7L¥1L—42T. NyTUEKEHAD B EEMEAANETEE: 3V ~ 42V
BHHIVATLIZRETY, m HAOBE: 33V/50V/ A%
AKIC (X 45 VIE. HAEF 500 mA, HEER 25 uA B {EHEBRMNeCI: 25 uA (Typ)
(Typ) T9 ., HABXIFHEE 20%TY, m HAOEREEN: 500 mA
Ff=, HA3 2T UHIE 470 nF (Typ) M SEFATREET, B SHABERFENEY: 2.0 %
INSETLEEMABESEEEBLTLET, (Note 3) EEERITIMTTREENDERIEHEL A
Hj j:l EE',J:T: 1% H:ll $ E Egg 33V. 50V L . 91‘%'3 ;g;f'l-. (Note 4) HAEEREICHMT HIZEEROEEIEHFEA.
ICTHRETIHARMERLHY T3, HAORMERIE
ADJ IGFICHEInZEMFITH 2 &K Y, 1.0VHS 18V F BE
THETEEY, TM 3¢ ¢ (Note 1)
HAS Yy FEDUBEENE Y N2 EN FFI(Z : gﬁ?gﬁﬁﬁ%ﬁe@
HIGH EEFMEF. F/84 R DHAH ON L, LOW B AEC-Q100 Mot
%EEH}JDH#\ 7_:‘/{4,X0)Hjjjb§ OFF Liﬂ-o . *%ﬁ[éiﬁ%_‘j_ﬂ_{’_
Fiz. RICIFHAERLZEIZED ICHEEZHILET 518 B EHHSS
ERRELE. ICZEBETRELGEIZK DBIEN S m EEHEEER (OCP)
CEBPRENR. BEANEETHICICREEZH CIE B EMEE h%asm
EEREHLEIRZABELTVET,
H O S - = K eal—ub;x{’ﬁr!mt@ﬂ% (UVLO) 4 ’
OEERIED > T o HICI3E ESR O+ 3 vy 3 (Note 5) QuiCUr™ & 1%, O—A#REHMEHRIZEYEEICO
T UYMNMERTRETT, T AL 2B & TR AAE IS T B HIMBHi T 7.
(Note 1) Nano Cap™ & (&, A—LMXESutBBEARICEYBTEnF 4+ — (Note 6) Grade 1
F—THREFMTESIEMTT.
(Note 2) Hi HEE ON/OFF #l Iz H T 2B H, A&
B HEHEBAER NT—FLA1Y, RTa)
B H—AVITATAAVIRTLA F
B fth, —fRR4E - EEHRTLE
Ny ir—o W (Typ) x D (Typ) x H (Max)
B HTSOP-J8 4.9 mmx6.0mmx 1.0 mm
B T0252-3 6.5 mMm x 9.5 mm x 2.5 mm
B T0252-5 6.5 mm x 9.5 mm x 2.5 mm
B T0263-3 10.16 mm x 15.10 mm x 4.70 mm
B T0O263-5 10.16 mm x 15.10 mm x 4.70 mm

S

HTSOP-J8 TO252-3 TO252-5 TO263-3 TO263-5

Nano Cap™., QuiCur™ [FO—LMASHOEEEILEHZEIZETY,

OGS : LI EIMME LEFBHRERO OMBRHARFBEIFILTEYFELA
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BD9xxN5-C & 1)—X

EX7 TV r—2a VER1 (HOBEEER)
SMT 1B &

Datasheet

a2FT 0.1 yF < Cin(Min). 0.23 pF < Cour (Min)Note )

Input

HAL vy FEH UKEER
Voltage

VIN

HAD vy F 2D UIEREER
Output Input
vouT I: Voltage Voltage I: VIN vout
Cn I EN I Cour

Output
I: Voltage
T
GND —
Enable N
Voltage

Cour
L

(Note 1) £S5 S v Y aAVTUoHDOEREHELET, ERATUY - 2L VTSI ERTRETT A, ESROKXEL (>400mQ) AT oH%E
FEAINBHETIERT VOUT HFMIEIC 023 yF UEDE T I v/ a v TFogZiidlIciER L TIEALESL,

@
P4
w)

I}

EX7FUr— 3 VER2 (HMATEER)
Sh4eF 458

32 F Y 0.1 gF < Cin(Min). 0.23 pF < Cout (Min)Nete 2
EHL: 5 kQ < R1 <200 kQNete 3)
VapJ (Typ): 0.65 V

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

(Note2) 52w aVTUoYOEREHELET, BRI VTUY - 4020V TUYHERATRETT A, ESROKEL (>400mQ) IV TUoH %
FAINZBECIERT VOUT IiFHEIC 023 pF LEDES I v/ a0 T oY EMFICEBKLTSHERALLIZELY,
(Note 3) ADJ-GND i FRIfFEIER R (FZ OFEETIHAC 2 S,

ADJ-VOUT #i FRIBEER R G RIICEDETRELTLEELY,

ERATHENEE ADJ HFRABRICEYRET DBREICIIRECITTENBETT,
HAS vy B e HA vy B8 SRR
Input Output  |nput Output
VIN VOUT pu utpu
Voltage Voltage voltage I: VIN vouTt Voltage
Rz
Cn I EN ADJ Cour Cin I ADJ Cour

= Cj\l_D = Cj\‘_D Ry =

Enable - - =

Voltage
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BD9xxN5-C &1)—X Datasheet
B X

B ettt ettt e et a ettt ettt ee et et et et ettt et et et e et ettt et et et e et et ettt e et et et e e en et et et enaen 1
I oo ettt ettt e e e ettt ettt et et et et et e e e et et et et et et et e ettt et et et et ettt e e e e et et e e 1
B R oottt ettt ettt e ettt e ettt 1
TR e e e e e —ee e e —eee e eeeeeeeeeeeeeeeeeeeeeeeseeeteeeeeeeeseeeeteseeeeeesiereeeeesiieeeeieieeesiireeeeseieeesiiianas 1
TN T D ettt ettt et e et e e et e e 1
b Al K ey I =112 3 W (a1 =i TR 2
-5 A By D I b2 3wl I L FOU OO USRI 2
R BB ..ottt ettt ettt ettt e et e et e ettt e et 4
R o PR 4
s T B oottt e ettt et et e ettt et e e e et e et et et ettt e et e et et et et e e e e e et e ae e 7
C A Ry - L= [T SO TR UVSTPRPUSPRPRON 9
B B R T ettt et ettt ettt e e ettt e ettt e et e ettt ee et e e et et e e et eee e et e e e ee e e e e e e ee e 10
AT oottt ettt ettt e e et eu e et ea e et et et et et e e e e e e e ettt et et et et ee et eu et ea et e e et et et et et et ee et e e ettt et et et ee ettt e e e ner et ee e e e 1
B G e e et ettt ettt 12
BB Ut oottt ettt ettt ee ettt e ettt et et ee ettt et et e et et et et et et et et et et et e et et et e et enn e 13
B T 2 (BB T ) BV H I ettt ettt et 15
B T 8 (BB T ) 3.3V H JI B oottt et et e et 23
BT — B BITE I BRI .....ooveeeeeeeee ettt ee et et et e e e e e eae e ee ettt et et et et et eu et et et e ettt et et et et es et eae et ettt et et et ee et et et et et eene e et et ee e e e eaens 29
T T A U R ettt ettt 31
I 1 B B TE 0 ettt ettt et et e e et e e e e e e et et et et e et et et et et e et et te e et et et et et et et et e e et et e et et et et ee e et e e et e e et e eeeenann 31
NG AL i B iy 5 o fulten Y S iR T OSSR PR TUVTTRRTTRN 31

B T T T ST S T DN T ettt et ettt et ettt ettt et et en oo en s 31

B R T T ) T S A S e ettt ettt ettt ettt ettt ettt en e 32
o LR a LB D AT T — BB R I ..ottt ettt ettt et ettt ee et 33
AFANDIEH = DEIIIIZ DUNT oottt ee ettt et et e e et ee e e e e ee e e e e e et et et et et eee s e e seeenen s eeeeeeeeeeeeans 33
AT AN D EH — S EIIIIZ DUV T oottt ettt et et et et e et e e e e ee et e e e ee e et e e e et eeeee et e e eeeee e e eeeee e e eeeeneeeeeenas 33
ety D o R D RO R k= ot < TS U ST ST ST SRR 33
A T B E D G D T T D B B 1T D LN T ettt ettt e e e et e e e e e et e e e e e e e ee et en e 33

A T D T BB R B ..ottt ettt ettt e ettt e et et ettt et et e et e et e e e e e 34
I T B A T T B B DT B AR T oottt 35

B B ettt ettt ettt ettt ettt e et et et eeen e 36
B o oottt ettt et et e e et ettt etea ettt et et et et et et e e eetee et et et et eu et et et et et e et et et et et et et eues et e ettt et et et et et et et et eene et et eene e e euens 38
A FTEEEIBRET ...ttt ettt et et et e et et e et e e e et e et e et e et e ee e 40
B B D B oottt ettt ettt et e ettt ettt et e ettt e et et et e e e e e 42
(=5 T Bk -2 e Y N TSSOSOV UT SRRSO 42
2 BB BT A /I D U T ettt ettt et ettt ettt en 42
B T T s R B L T D Uy T oottt ettt ettt et e et et et e e et ettt n s 42
VY i R I N ot - YA R bt Y A N GOV UT ST 42
LT =52 e Y e TSSOSO TR ST 42
(T R 2= B Dy N Fate Y A S SRS 42
BRI T D LN T oottt ettt ettt ettt et et n ettt et n e e et et e 42

F T ORI N - % <ol 11D = Pk Y e TSR 42
T i B B N Fae ] A iSRRI 42
10, SRAFFAD A TR T D ILEIRIZ DUNT oottt ettt ettt e e e ettt et et et e et e et e e e et et e e e e e e e e e e e et et et e s eeenenenan 42
R N a2 Fulken Y N TR 43
12, BT I W« O T U D E T B T DU N T oottt ettt ettt ettt ettt n et et 43
13, B T Bl BRI T D LN T ettt et ettt ettt e ettt ettt e ettt et ettt n et ettt 43
ST L= A - e Y N TSRS 43
1D BB R B 1T D LN T et ettt et et ettt e et e ettt et e et e e et e et et e et e e et e et e e en e 43
Py A < RSP TP TTTRRRTN 44
e A 1 TR 44
BEEID ...ttt ettt ettt ettt et et e e et e e ettt et et et ettt e e e e et et et et et ee e nenn et e 45
S TR B A P - e X u SOOI 47
BT T B oottt ettt ettt ettt ettt ettt et ee e et ettt et et rren et 52
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BD9xxN5-C & 1J—X Datasheet
Ui 55 BA B
HTSOP-J8 TO252-3 TO252-5 TO263-3 TO263-5
(TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
é glLE ﬁ FIN FIN . PN T
[‘ EXP-PAD 5 (i i; (\} 3;, I I
. G e I O
TeaE | ) kARl
1 2 3 4
12 3 12 3 45 1 2 3 12345
Ui F 5% BR
(HTSOP-J8) BD9xxN5EFJ-C (xx = 00, 33. 50). BD9xxN5SWEFJ-C (xx = 00, 33, 50)
HFES i o4 s 3L
REBEEHEALET,
1 VOUT HAEEHF VOUT - GND ##FRIZ 0.23 pF (Min) LLEDaA VT U HRETT,
HMICOVWTIE, SMTHERREBEEAEESRBL TS,
J——— VOUT - ADJ #fiFffl & ADJ - GND S FREIZHMTIHEmZEHKE L. A
2 (ADJ) | (MNBESERT) | greae kv, mABEERRNC. (Fv FIokiES) TF. Moo
3 N.C. REEHIHT F v FICKERHKE T, Mot ?)
4 N.C. KRIBGIHT Fy FITKEHRTY, Noete 1)
o s 559y RigFT9,
5 GND TITYERT | prmmcEG LT EED,
6 N.C. REEHIHT F v FICKERKTT, Mot ?)
HIGH (Ven 2 1.5 V) EEEMEE, T/A1 XADEHZEON LET,
(4 HEE ON LOW (Ven< 0.6 V) EEEIMEF, T/31 RDEHA%E OFF LFET,
7 (EN) | OFF #I185%) WFA—TUBICIEH AN OFF LY FF A, SREMERHIEDF-HIEA
g SE—HURTGND BICIEET Ao E 2 HELET,
Dy MY UBERER I N.C. (F v TITERER) T, Nore?)
BREEF*AALET,
VIN - GND ##FRIZ 0.1 uF (Min) L EDa VT U NBRETY, H4
8 VIN BREEAAHTE | [COVWTIHE. MMITBREEAEZZSRBLTLESL, BREZI12D
AVE— R VRBD A VEIZVABRSDEENKENGE. ALD
DTUYBREEERABL TS,
EEDOMEA ZIILES TREMEE KT H=0I25MEF GND /45—
| BXPPAD | BRAPAD | cpgyscrrmmLET,

(Note ) N.C 3 F &4 —F % L < [ GND [T LT 2 &0,
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BD9xxN5-C & 1)—X Datasheet

WFEHBE — HiE
(TO252-5) BDIOON5FP-C, BDIXXxNSWFP-C (xx = 00, 33, 50)

WTES U A BB
BEREEZANLET,
VIN - GND #F/1Z 0.1 uF (Min) LLEDaVFUoHHNBRETY, il
1 VIN BREEAARF | 220 TE, MITEBSRBEEAZEZSHBLTIZEN, ERI120

A VE—FVRBR. A VBB URABPDEENKRENGE. AS
AVTUHBEBEREL TS,

HIGH (Ven 2 1.5 V) BRI, T/81 ROHEFHEON LET,
LOW (Ven< 0.6 V) BEEIMAF. T/814 ADOH 7% OFF LET,

==
2 (EN) Ai?;%ﬁ% BT A — T B (XH A OFF &7 U £ T 4%, BEIHERSIED F-HIE A
i VE—4SURATGOND BRICEGET S5 HBELES,
Sy kAT SRS L N.C. (F v TIKIER) TF, Moo
3 N.C. RIEEST FoTIREETT, A—TOEETOHAL LS,
o 2n e g VOUT - ADJ ##iFf & ADJ - GND SHFRZ4MT (HER L. BA
4 (ADJ) | (HADBEBERT) | mrrme 24, mARERIENC(F v FI-kiEE) TF, Moo
BEBEEEALET,
5 VOUT HAEEIHF VOUT - GND ##FfE(Z 0.23 MF (Min) KL ED O T UYHABETT,
HICOVNTIE, SMITBREESEESEL TN,
FIN GND gomy iy | 2272 FEETY,

REBRICEBELTILESL,

(Note 1) N.C3EFIFA— T L <IZ GND ISR LT &L,

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

HFES HF4 HgE 3B
BEREEZANLET,
VIN - GND #FR(Z 0.1 yF (Min) LLEDA VT UHARETY, #i
1 VIN BEREEAANmF | ITOVTIX IMITRBEEAZEZSHEL T ESVL, BERZ12DA

VE—HURABD A VEI R ARG DEENKENGE, AN Y
TUYBREBEERELTIEELY,

2 N.C. Righin+ FyTICREHRTT . A—TUOFETITEACLEZSLY,

REBEEHNLET,
3 VOUT HAEEHF VOUT - GND ¥ 0.23 pyF (Min) LEDIA VT U9 HARETT,
IS OVTIE, SMHFRBRBEAEESEL TS,

T35 FigFTY,

FIN GND TIVYERT | gEmmicEmL T R,
Tohm.co ]
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BD9xxN5-C & 1)—X Datasheet

IWFEE — #HE
(TO263-5) BDI0OON5FP2-C. BD9xxN5WFP2-C (xx = 00. 33. 50)

WTES U A BB
BEREEZANLET,
VIN - GND #F/1Z 0.1 uF (Min) LLEDaVFUoHHNBRETY, il
1 VIN BREEAARF | 220 TEH, MITEBSRBEEAZEZSRBL T LS, ERI120

A VE—FVRBR. A VBB URABPDEENKRENGE. AS
AVTUHBEBEREL TS,

HIGH (Ven 2 1.5 V) BRI, T/81 ROHEFHEON LET,
LOW (Ven< 0.6 V) BEEIMAF. T/814 ADOH 7% OFF LET,

==
2 (EN) Ai?;%ﬁ% BT A — T B (XH A OFF &7 U £ T 4%, BEIHERSIED F-HIE A
i VE—4SURATGOND BRICEGET S5 HBELES,
Sy Y MEEREIE N.C. (F v Tk ER) TF. (e
o s 7590 RiEFTY,
3 GND IIVCERT | e rEmIcEG LT R A,
o 2n e g VOUT - ADJ ##iFf & ADJ - GND SHFRZ4MT (HER L. BA
4 (ADJ) | (HADBEBERT) | mrrme 24, mARERIENC(F v FI-kiEE) TF, Moo
BEBEEMALET,
5 VOUT HAhBEEIHF VOUT - GND ##FfE(Z 0.23 MF (Min) KL ED O TS HARETT,
HMIZONTIE. SMHBEEEAEESBL TR,
FIN GND gomy iy | 2272 FEETY,

REBRICEBELTILESL,

(Note 1) N.C3EFIFA— T L <IZ GND ISR LT &L,

(TO263-3) BD933NSFP2-C. BD950N5FP2-C

HFES HF4 HgE 3B
BEREEZANLET,
VIN - GND #FR(Z 0.1 yF (Min) LLED AT U HARETY, #i
1 VIN BEREEAANmF | ITOVTIX IMITRBEEAZEZSHEL T ESVL, BERZ12DA

VE—RURBP A VED R ABRSDEERKENGE. AV
TUOVBREEFREL TS,

55 REFTY.

RIEBRICESKLTIIEELY,

REBEEHALET,

3 VOUT H A EE T VOUT - GND #FR(Z 0.23 pF (Min) LDV TFoHARETT,
FHMICOVWTIE, SMIFEBEEEAEZSHBLTFZEL,

T35 FigFTY,

2 GND A Ay AN Ed

FIN GND TIVYERT | gEmmicEmL T R,
Tohm.co ]
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BD9xxN5-C & 1)—X

Datasheet

JavysHE

HABER, HAY Yy b RS

-BDOXxxNSWEFJ-C, BDO9xxNSWFP-C, BD9xxN5SWFP2-C (xx = 33, 50)

VINH]

en H

] vout

VIN H]

PREREG .
—uvLo[] EN_SIG{ ocp [OFP
EN_SIG
VREF =
= EN_SF AMP Power Tr.
EN — oce
5D TSP + CPy DRIVER =8
TSD
R ,—0
EN
=y DIs-
<
S5 CHARGE U’ L
GND
HAOEER., AL vy b2 UilEEE
-BD9xxNSEFJ-C. BD9xxN5FP-C. BD9xxN5FP2-C (xx = 33. 50)
PREREG ’
UVLO [ ocp o8P
VREF =
AMP Power Tr.
oce
Tsp ISP + CBy DRIVER =N
TSD
,—0
DIS-
TSD]| CHARGE

[T[
Q

] vout

www.rohm.co.jp
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BD9xxN5-C & 1J—X Datasheet
JavIilm — HE
HARZER, A vy FF D MR
-BD900ONSWEFJ-C. BD90ONSWFP-C, BD90ON5SWFP2-C
vmg_‘ .
- [
PREREG ’
uvLo EN_SIG) ocp [OFP
EN_SIG
VREF =
EN[ | EN > EN_SIG| AMP Power Tr.
EN _ oGP
5D TSP + C: DRIVER B
TSD
—_ ,—‘
= DIS- VOUT
Go1_CHARGE
ADJ
GND
HARZER, A vy FF D UiEEE
-BD900ON5SEFJ-C. BD90ON5SFP-C. BD90ON5SFP2-C
VIN H] 1
PREREG ’
UVLO [] ocp [OFP
VREF =
AMP Power&lr_.
| OGP
Tsp TSP + C: DRIVER =8
TSD
,—‘
DIS-
TSD’| CHARGE vouTt
ADJ
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BD9xxN5-C & 1)—X Datasheet
£J0v - EERNA
-BDIOXxNSWEFJ-C. BDIxxNSWFP-C., BDIxxNSWFP2-C (xx = 00, 33. 50)
JOovy 4 HERE 3R
= o | ENIEFANEEHIHIGH” (Venz1.5V) DEEHAZEON L,
EN AT ONJOFF B | Gy (vew < 0.6 V) & =i % 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 NEREEETE REBFEERLET,
HABEFEERIIHAEEZLELEBELEETELXLR, HAE
AMP AR EAERIZADIEX EEEETFE L. DRIVERZN L TH A/
— kSR EFHBELET,
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 DR FDER EH
ViN<24V (Typ) TEHE L. AMP % OFF 35 C & TIEEEANED
UVLO EEEREERL B AL L £

‘BDI9xxNSEFJ-C, BD9xxN5FP-C. BD9xxN5FP2-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,
HABEFEERIHAEREZNELEBELEETELZLR, HAE

AMP IE R ERIZERIFADIEE L EEEFEF#LEE L. DRIVERZN L THA/D
—rSUCREEHBMLET,

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 335 C L TIEEEAHNED
UVLO EEEREERL SEEIME AT L E T
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BD9xxN5-C & 1)—X Datasheet

X RKTER

15H B EA B4L
ANEBIREBIE (Note 1) Vi -0.3 ~ +45 Y
EN i FEE (Nete 2) VEN -0.3 ~ +45 \%
HhimFERE Vout -0.3 ~ +20 (SVin+0.3) \%
ADJ i FEIE Noted) VabJ -0.3 ~ +7 \Y
EEMEEEE Tj -40 ~ +150 °C
REFEEHE Tstg -55 ~ +150 °C
e ESEEE Tjmax 150 °C
ESD fitZ (HBM) Note4) VESD_HBM +2000 Y,
ESD fitZE (CDM)Noted) VESD_cbm +750 \Y;

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

FE2  REEANBEZBASLINHEREINET L. FYTRBELRICKY. ICAXOMEEBLIEIILITOENYET, REEGIEEEZR
ABGEIIERY A XEXRELTEH. RAAREEBEEZRECT S, MBREZEATILE, RRESHEELZEALV L SHRBRARUVERERICS
BEECZE,

(Note 1) REEAENEE Timax ZBAHELTLESLY,

(Note 2) BDIXxNSWEFJ-C. BDIxxNSWFP-C. BD9xxN5WFP2-C (xx = 00, 33. 50)IZ:&F,

HEEREEEEAATHNIE, ANTEREE VnE ENHFERE VenDILE EIFOIEFE. EL5METLMEHY FEA.

(Note 3) BD9OON5SEFJ-C. BD90ON5FP-C, BD90ON5FP2-C, BDOOONSWEFJ-C, BDO0OONSWFP-C, BD9OONSWFP2-C [Z# A,

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

(Note 5) ESD &8 CDM: Charged Device Model; AEC-Q100-011 [Z#E# L F T,
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BD9xxN5-C & 1)—X Datasheet

ﬂ,*&*ﬁ(Note 1)
HE s RER (Tvp) B
1 BEARNote 3) ‘ 4 BEARNote )
HTSOP-J8
Cr oy iarv—FAERERBER B.a 129.0 26.0 °C/W
Sy av—nRNy =T EEBPILEBEE/NT A =R Note2) Wit 10 3 °CIW
TO252-3
Ty Uy a v—FEERERBIEGR Bua 122.3 23.0 °C/W
w3 r—N\yi— EEPILEBEFE/ D A — 5 Nt 2 Yir 14 3 °C/W
TO252-5
Dy oyl a v—RERERBIRGR Bua 122.3 23.0 °C/W
Sr oy av—\yr—T FEFIDEEEE/ AT A —f N 2) Wyt 14 3 °C/W
TO263-3
Dy oy La v—RERERBIRGR Bua 86.5 205 °C/W
Sy iar—nN\yr—T FERILEEREE/IS A — 5 Note2) Yot 12 1 °C/W
TO263-5
Ty oy a v—RERERBIER Bua 86.5 20.5 °C/W
Trryar—n~y =V LEROBBEME/NS A G | Wy 12 1 °C/W
(Note 1) JESD51-2A(Still-Air) [Z##L, BD95ONSEFJ-C. BD950N5FP-C, BD950N5FP2-C D F v F % (&,
(Note2) Sx i vavhibiubr—Y (E—L KiE5) EEPLETORER/ S A—4,
(Note 3) JESD51-3 IZ#4ih L - £ 4R % £,
(Note 4) JESD51-5. 7 IZH#HL U t=E4R 25 M,
B TEE AR R ERTi%
178 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1B8 (km) %A
fRsE/IE—> AR
EESVRNI—Y
T L
B iR KR EiR% AT
4= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B (Fkm@) #HE 2FEH. 3B (RE) WE 4B8 (ZEm) RHE
fRsENE— AR RSB —> tRsEE AN — tRsEE
fé%;;t%%é 70 um | 742 mm0O (EEAH) | 35um | 742 mmO (EEARE) | 70 ym
(Note 5) BBET, 1. 2. 4 BORBELIEHRT 5. BEBIES > F/IX4—2I2H# S5,
wggh%?ﬁol\'}l%o., Ltd. All rights reserved. 11/52 15202201-0BDB0A400150-1-1
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BD9xxN5-C & 1)—X Datasheet

Bi#E & (-40 °C < Tj < +150 °C)

EHA s =N PN B

ANEIRBENoe ) (vote 2 Vin 0 b Y

Vout (Max) + AVp (Max) 42.0 v

EHET VN Start-Up 3 - V

Hi 0 B [ 5% X &1 [ (R £ )(Note 3) Vout 1 18 V
ADJ-GND i FElfmE i et 9 R+ 5 200 kQ

EN ifFEFEMNoe 4 \=N 0 42 Y
HAOER lout 0 500 mA
AHIHF T 2T 24 (Note 9) (Note 6) Ci 0.1 - uF
HAHF O 2T A Note o) Court 0.23 470 uF
HAEFa 2T o4 ESRNete 7) ESR (Cour) - 400 mQ
EERE Ta -40 +125 °C

(Note 1) HABEIZDEFE L TIFHAERICKH L-BEERT GR/MAEABEEZAVD) ZIEEZEL,

(Note 2) 4.5V E1=IZ Vour (Max) + AVp (Max)D ELSMEWNAEBERALET .

(Note 3) BD9OONSEFJ-C. BD90ONSFP-C., BD90ON5FP2-C, BD9OONSWEFJ-C. BD90OON5SWFP-C, BD9OONSWFP2-C IZ5& .,

(Note 4) BD9XXxNSWEFJ-C. BD9xxN5SWFP-C. BD9xxN5WFP2-C (xx = 00. 33. 50)IZ5& M.

(Note 5) BIRZA > DA U EY B UVARHSDEENKEVGE., AAAVTUOYBREBERABLTIESL,
Frz. BRSIAVOBERETICHSBRMEZHLT S0, BRIA VDA VE—FVABREBANSKABDILSIZTEELEZ S,

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

(Note7) HADGAEMEI VT UHICIFIEESROES I v I aVTUHEHELET., ESROKREWV(G400mQ) BRIV TUH - 402 )LV T oY %ER
SNBIGEICIENT VOUT SHFHAIC 023 uF LEDES S v/ a T o EHFITHEKEL TITHERACE I,
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BD9xxN5-C & 1)—X

Datasheet

BRI

BICIEEDLTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
HARTZEE! Vour setting =5V, Ri=10kQ. R2=67 kQ

SAEMEF T)=25°C, Vn=135V kK

EE
IER i85 - ==X iv] &
=&/ Tt SN
- 25 45 UA | lour=0mA. Tj<125°C
[B] & EB st (Vote 2) lcc
- 25 50 WA | lout=0mA. Tj<150°C
46V<VN=<42V
Hj jja%J:T:(Note 3) . . . ~
B Vout 3.234 3.300 3.366 V 0 mA < lour € 500 MA
585V<sVin<42V,
0 mA < lout = 300 mA.
H HEENote ) Vout 4.900 5.000 5.100 V Edic N
6.35VsVin<42V,
0 mA < lout <500 mA
Vour setting = 3.25 V.
Vour setting + 1.25V < Vin<42V
0 mA < lout =500 mA
FLHEFE [ (Note 5) VapJ 0.637 0.650 0.663 V F1-1%.
Vour setting < 3.25 V,
45V<sVnN=<42V
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
RINABABEEE
AVp3 - 380 750 mV Vin=4.75V. loutr =300 mA
AVps - 650 1250 mV Vin=4.75V. lour =500 mA
Yy TNy DThLauMes | RR ; 60 - g | = 1kHz. VRppe =1 Vims
loutr = 10 mA
\Y/ tting+ 1.5V<ViN<42V
Reg.1 | - 0.1 03 % (\;’“T S:et't?r? L 50\) '“
S4{vL¥alL—vay 45Ol<;<v 2;5/
. = VIN =
Reg.12 - 3 9 mV
9 (Vour setting < 3.0 V)
0mA<=I <500 mA
Reg.L1 - 0.1 0.5 % | Seft‘:; 30V
O—KL¥alL—Yay E)O”;(I oo /l
Regl2 - 3 15 my | o ASTour=STim
(Vour setting < 3.0 V)
ADJ i F 7t A B i (Vote 5 (Note 6) laDJ - 0 15 nA Vaos =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, BD933N5FP2-C, BD933N5SWEFJ-C, BD933N5SWFP-C., BD933N5SWFP2-C [Z5#E
(Note 4) BD950N5EFJ-C., BD950N5FP-C, BD950N5FP2-C, BD950NSWEFJ-C, BD950NSWFP-C., BD950NSWFP2-C [Z5#E
(Note 5) BD90ONSEFJ-C. BD90ON5FP-C., BD90ON5FP2-C, BD9OONSWEFJ-C., BD9OONSWFP-C., BD90ONSWFP2-C [Z5#E

(Note 6) 2BHFREELTHY EtA.
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BD9xxN5-C & 1)—X Datasheet

BRNEE — &HF
FZHEEDZWVRY ., Tj=-40°C ~ +150 °C. Vin=13.5V, Ven=5VMNe7  |oyr =0 mA, Cour = 0.47 pF
HARTZEE! Vour setting =5V, Ri=10kQ. R2=67 kQ
TAfEIL Tj=25°C. Vn=13.5V

EH ER=] N ;’:;if e By &
WLO B TFIFALY Y 3Lk Vuvior 1.8 2.4 2.8 Y Vi falling
UWLO LB EIFRL Y 3L K Vuvior 2.0 2.6 3.0 \Y VN rising
UVLO EXT TR VUVLOHYS - 0.2 - \%
BERRE locp 501 1000 1300 mA | Vour=0V
BRRESERE Trsp 151 175 - °C |-
BEAREBMECERTIUIR TrspHYs - 15 - °C R

(Note 7) HhS vy ) UEETERRDH,

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

15EH B B ﬁf_éﬁ BA ="Fivs 30
Sy kS HEBRER R R T R e
ENONRXL w3l FERE VENTH 0.70 1.10 1.50 \% Ve rising
ENOFF ALwvi 3L FERE VENTL 0.60 0.90 1.30 \% Ven falling
EN EXTYIRERE VENHYS - 0.18 - \% -
EN /N1 7 RER len - 4 8 MA | Ven=5V
HAOT 4 AF¥—TEn Rbsc 2.6 6.5 11.0 kQ Ven=0V
(Note 8) BD9xxNSWEFJ-C, BD9xxN5WFP-C., BD9xxN5WFP2-C (xx = 33, 50, 00) [Z5#EF
www.rohm.co.jp TSZ02201-0BDB0A400150-1-1
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BD9xxN5-C

$y—X

Datasheet

B"HET—4 (B

E£57—4) 5VHAR

BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,

1200

1000

800

600

400

Circuit Current: I [UA]

200

— —Tj=40°C
Tj=+25°C
— .- Tj=+125°C
......... Tj=+150 °C

0
0

5 10 15 20 25 30 35 40 45

Input Voltage: V| [V]

Figure 1. Circuit Current vs Input Voltage

(5 V output)
700
— —Tj=-40°C
Tj=+25°C
600 | ... Tj=+150°C

< 500
o
5

= 400
c
o

3 300
©
c
=}

2 200
©)

100

0

0 100 200 300 400 500
Output Current: 57 [MA]
Figure 3. Ground Current vs Output Current

(5 V output)

B B~ O
o o O o O

Circuit Current: log [uA]
- _ N N w w
o o ;O G

o

— —T]=40C
——Tj=+425°C
Tj=+125°C
......... TJ = +150 “C

0

5

10 15 20 25 30 35 40 45
Input Voltage: Vy, [V]

Figure 2. Circuit Current vs Input Voltage;
Enlarged view of Figure 1 at narrow Circuit Current range

100
90
80
70
60
50
40
30

Ground Current: Igyp [HA]

20
10
0

0.0001

(5 V output)

— —Tj=-40°C

......... Tj=+150 °C

Tj=+25°C

0.001 0.01 0.1 1
Output Current: loyr [MA]

Figure 4. Ground Current vs Output Current;
Enlarged view of Figure 3 at low Output Current

(5 V output)
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BD9xxN5-C &1)—X Datasheet
BET—4 (B8FT—4) S5VHARE — HiE
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) BNy k5™ VB EHEDH.,
50 5.10
45 5.08
40 5.06
e S
<35 = 5.04
o 3
©30 > 5.02
© 25 g 5.00
5 L o 5
© 20 > 498
3 3
.5 15 8 4.96
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
S 1000
900
800
700
600
500

Dropout Voltage: AV [mV

300 e
200 e
100 | o2

400 —

0 100 200 300 400
Output Current: loyr [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=+25°C

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

~
o

D
o

a
o

N
o

w
o

N
o

10 100 1K 10K 100K 1M 10M
Frequency [HZz]

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

BET—4 (BFT—4) S5VHAER — #iFE
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,

6.00 5.10 - y
— =Tj=40"C
5.08 —Tj=+25°C
5.00 wowrmwwerewee | | i E ] deessesi i = :
— —Tj=-40C ﬁ506 Tj=+150°C
— . _ b >
= Ti=+25C < 5.04
3 4.00  [orfieepeee g b g Tj=+150°C 3
> > 502
o) 0]
& 3.00 & 5.00
o o
Z > 4.98 RS JSNRE SR S SN S U
> 3
g 200 £4096
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
& 3.00
ke
>
2 2.00
2 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
BET—4 (BFT—4) S5VHAER — #iFE
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,
5.10 : . 6.00
— —Tj=-40°C
5.08 Tj=+25°C
_________ . . 500 [Fr———————
5.06 Tj=+150C
= 004 5 4.00 Tj=+25°C :
L5002 S I S S Tj=+150 °C |
5 @ :
& 5.00 £ 3.00 i
ke i ) :
2498 m—m————— " - Z |
a 8200 |
S496 | 3
4.94 1.00 :
4.92 E'l
4.90 0.00 ‘
0 100 200 300 400 500 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Output Current: loyr [MA] Output Current: loyr [A]
Figure 12. Output Voltage vs Output Current Figure 13. Output Voltage vs Output Current
(5 V output, Load Regulation) (5 V output, Over Current Protection)
6.00
Temperature
500 Rising
>,
54.00
]
>
o)
& 3.00
©°
Y
32.00
=}
© Temperature
1.00 Falling
0.00
100 120 140 160 180 200

Junction Temperature: Tj ['C]

Figure 14. Output Voltage vs Junction Temperature

(5 V output, Thermal Shutdown)
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BD9xxN5-C &1)—X Datasheet
BET—42 (8EFT—42) S5VHIE — #HiF
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HiAS vy k&9 R & MR D,
0.665 5.00
— —Tj=-40°C
Tj=+25°C J
0.660 4.00 — - Tj=+125°C -
> < 7
3 - .
= 0.655 z
s = 3.00
© C
§ 0.650 “g
o )
= g 2.0
£ 0.645 3
%] o
= E
< n
0.640 1.00
0.635 0.00
-40 0 40 80 120 160 5 10 15 20 25 30 35 40 45

Junction Temperature: Tj ['C]

Figure 15. Adjustment Voltage vs Junction Temperature

6.00

EN Current: Iy [WA]
w BN
o o
o o

o
o
S

-
o
o

0.00

- . SRS D O A CGD A G =

— —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

Input Voltage: V,y [V]

Figure 16. Shutdown Current vs Input Voltage

6.00

5.00

4.00

3.00

2.00

Output Voltage: Vg7 [V]

1.00

0.00

(Ven=0V)

P | | ——Ti=-40°7C
Tj=+25°C
| | Tj=+150°C
]|

VEN : l l
Faling : | |

Rl
I I VEN
l Rising
il
1l
o1
1 2 3

EN Input Voltage: Vgy [V]

Figure 18. Output Voltage vs EN Input Voltage

(5 V output)
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BD9xxN5-C & 1)—X Datasheet

BET—4 (BFT—4) 5VHAER — #iFE
BICHREDLZWRY., 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: 5 V]

Vour: 200 mV/Div [offset: 5V] : T —

._—w‘
I
B | E \ lour: 500 MAto 1 mA |
OUT.

lout: 1 MAto 500 A : : , :
lout: 200 mA/Div il , lout: 200 mA/Div ]

‘Tr=1us ] 3 | Tf=1ps ]
i ] ¢ L

10 us/Div 10 ps/Div

Figure 20. Load Transient 500 mA to 1 mA

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

(5 V output, Tr =1 pus)

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

lout: 350 mA to 150 mA

f [ lout: 200 mA/Div
s ITr =1 us lout: 150 mA to 350 mA ) Tf=1ps ’
o m—— HS " lour: 200 mA/DIv ;
¢ I .o [ : ]
' ' 10 ps/Div : | 10 ps/Div

Figure 22. Load Transient 350 mA to 150 mA

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

(5 V output, Tr =1 us)

TSZ02201-0BDB0A400150-1-1

www.rohm.co.jp
20/52 2025.12.25 Rev.003

© 2022 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15+ 001



BD9xxN5-C & 1)—X

Datasheet

BT 5 (BEFT—8) SVHAR -—

BICHREDLZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) oyt =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

Vin: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

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

R aup——

AT - —u =

100 us/Div

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

BT 5 (BET—8) SVHIR — &S

BICHREDLZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) oyt =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
Vout: 2 V/Div " Vour: 2 V/Div
| ST— - ,  —
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

|kt
Ven: 2 V/Div
] Ven: 2 VIDiv
[ ] > Aot bttt bttt ittt
| Vourt: 2 V/Div
Vourt: 2 V/Div
200 ps/Div  2msDiv

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

BET—4 (BEFT—4) 33VHIK
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,

1000 : O 50
— —Tj=-40°C — —Tj=-40°C
900 Tj=+25°C 45 —Tj=+25C
— o T=+1257C — " Tj=+125°C
g8oo (4 Tj = +150 °C '_‘40 ......... Tj = +150 °c
< 700 S 35
s 0
- 600 =30
c IS Ly.e
2 500 g 25
é 400 § 20 -r-rc---vnum-wn‘-‘"“"""
3 3
5 300 5 15
200 10
]
100 514
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
P = . .- 90 e .
600 Tj. +25 C Tj=+25°C
......... Tj=+150°C 8o | e Ti=+150°C
5 500 ’ 3 70
o [a]
5 5 60
= 400 =
C (e
2 © 50
5 5
O 300 o
° 5 40
5 S
© 200 o 30
©) O]
20
100
10
0 0
0 100 200 300 400 500 0.0001 0.001 0.01 0.1 1
Output Current: Ioyr [MA] Output Current: Ioyr [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
BET—42 (BEFT—4) 33VHIE — #HiZF
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) BB vy k& Uil S MEDH,
50 3.38
45 3.36
40
— < 3.34
>
535 <
3 33.32
=30 = 3
= o
é 25 £330
= 20 < 3.28
() o
S 15 5
0 3.6
10
5 3.24
0 3.22
-40 0 40 80 120 160 -40 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
S
E
>
< 900
"
(@]
S
S
2> 600 1
3 -
3 -
(@]
300 . R
L
P>
0
0 100 200 300 400 500

Output Current: oyt [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

120

100

80

60

40

Ripple Rejection: R.R. [dB]

20

0

(3.3 V output)

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

BiET—4 (B8FT—4) 33VHIE — #HiZE
BICIEEDRTLMEY, Tj=-40°C ~ +150°C, Vin=13.5V, Ven=5VMNete ) oyt =0 mA, Cour =0.47 uF
(Note 1) HAL ¥ v b F ) UBEEREEHRDH,

3.50 3.38
— —Tj=-40°C
3.00 —— TJ =-40°C 3.36 —Tj =+25 uC
Tj=+25°C | P = :
— i . =334 Tj=+150°C
2250 [} e Tj=+150°C =
=
3 S332
s 200 @
8 £330 —
g 1.50 >O e ———— —————
g g 3.28
3 1.00 3
(@) 8 396 | feeerernmsesresne s,
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 39. Output Voltage vs Input Voltage Figure 40. Output Voltage vs Input Voltage;
(3.3 V output) Enlarged view of Figure 39 at narrow Output Voltage range
(3.3 V output)
3.38 3.50
— —T=40cC |
3.36 Tj=+25°C 3.00 — —Tj=40°C
P Tj=+150°C - Tj=+25°C
>'T— =280 i Tj=+150 °C :
2 2 .
©3.32 o :
z % 2.00 :
£3.30 g
9 ———— - 7 < 1.50
5 3.28 3
= 3 1.00 :
(@) 326 ...................................................... ] §
304 0.50
3.22 0.00 ’
0 100 200 300 400 500 0 02 04 06 0.8 1 1.2
Output Current: lor [MA] Output Current: loyr [A]
Figure 41. Output Voltage vs Output Current Figure 42. Output Voltage vs Output Current
(3.3 V output, Load Regulation) (3.3 V output, Over Current Protection)
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BD9xxN5-C & 1)—X Datasheet

BiET—4 (B8FT—4) 33VHIE — #HiZE
BICHREDLZWRY., 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]

Vout: 200 mV/Div [offset: 3.3 V] 7 e — |
et i h
- :
|
lour: 1 MA to 500 mA ; :oup 62388 Qﬁfé’“ mA
lout: 200 mA/Div i ouT: iv
Tr=1us ' Tf=1us
. -

10 us/Div

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

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

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]

\ A
Eom—— lout: 350 mAto 150 mA -
: _ lout: 200 mA/Div “
i Tr=1us lout: 150 mA to_350 mA r hTf— 1 us - ]
pr— lout: 200 MA/Div :
¢ I ] L g ]
10 ps/Div 10 ps/Div -

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

Figure 46. Load Transient 350 mA to 150 mA
(3.3 V output, Tf = 1 ps)
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BiET—4 (BBT—4) 33VHAR — #HF

BICHREDLZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) oyt =0 mA, Cout = 0.47 pF

(Note 1) A v v FE I UBEEFZHRDH,

|

[ Vin:8Vito16V |
: 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
BET—4 (BFT—4) 33VHIR — #HiF
BICHREDLZWRY., Tj=25°C, Vin=13.5V, Ven=5VMNote ) oyt =0 mA, Cout = 0.47 pF
(Note 1) HA vy b H D UKEEF SRR DH,
B R T TR AR AN e e LT e P
|
Vn:OVto16V « Vin:OVio16V «
Vin: 5 V/Div i Vin: 5 V/Div
W
Slew rate: 2 V/us Jao N R Slew rate: 2 V/us e ———————
Vour: 1 V/Div Vour: 1 V/Div
200 ps/Div 200 ps/Div
Figure 51. VIN Startup Waveform Figure 52. VIN Startup Waveform
Vin:OVio 16V

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

S —— L

——
Ven: 2 V/Div
! Ven: 2 V/Div
e I ] (s st bt
Vour: 1 V/Div
Vour: 1 V/Div
200psDiv 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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Datasheet
BT —42 AIEREE
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 VOUT VIN VOUT
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

F
EN

Ty
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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BTS2 AERBRE — 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

FrVr—avbsik

ZE: UTOBERET7 TV 75— a VRUEEROSEFRE L TRELTVES, CHEADOHERECEE. L LIET7T
Vr—2a oMt EREEICHL. ENBEERIET 2D TREHYELA, CERICOETELTE, avTUoH
DFEREETDICHERELISA. ERT T 75— a VEHEICTEYUN DORBELBBREEZETL. +9BI—D &R
TEREFL T &L,

SMEIFERRBEST

ANWFIA VT UHIZDONT
KIC OHEREETDIZREBSELL-HI2. ADBOI VT UOHRFERESAN VE— S URABEDELEEZZHENELSTED
FRY ANifF & GND i FRIDIEL ICEET S &, RUR—FRE@TICLATIORTEHILF#HELET, TOROA
EEHRTEIE 0.1 uF Min) LLEDaVF o 2#ELET,

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

BE. ANGFALTUHOBRESDEICLD LT L—3HUE~NDEEERITH-0. LERIXTOANHmFIY
TUHIE, DC /NS 7R, BEFEARC (8 15 % HlZE. X7R, X8R), Bhf- EIAREEMERDI VTV
YEBRETHLEHELET,

HAmFarToHIc2T
LX1L—2&REICHESE D20, BAiHF & GND HFRHICEZ1E 0.23 pF (Min) LLE. ESR 400 mQ (Max) L
TORRLESDIDTUOHEBLTEALTLLESWL, FLEABEN1SVUTOTIUr—2a v Tk, BHharT
DHIZKBEROREBFENVLC. BEREHOEMEBENKELHD2H. HAIUTFUHIZ 47 pF ULEEER
SNDHILEHELETS,

BYLRHEAFHFIVTUOYDAEMEE ESR DEEIL. L¥Xa2L—20BELEEEEZOFHIEHIL—TORESEEZHE
SHET, HAAVTFTUHDEEELE ESR D% % XRE Figure 55 (W OiHFa3 VT oY REIE. ESR RESEEMEE)
TRLET, ZOFTFTI2EDE, KERIEIMLCC V) —ADELS5HESIv I aAVTUoYDEEE0.23 uF Hh 5 470
uF. ESR#0 Q »5 400 mQ (B 10 kHz A5 100 kHz EER) ITEWNT, KEMAZL X1 L—2 8k
EEBHTEHLIICHIASNATOET,

L. SOTS70REEEE. BHERICE TS IC ERRVERARICIPAETRRICESOTLET, 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
SERFHEAFFIAVTUOYDREEICKELES., 20D, ERMICHBAEFaI LT UHREE. ESRREEESE
Br—JNLICRBEIATWSLSC, BABFILTUOYOREMEM 0.23 uF (Min) IEDEEFHRLET, LUK
ELRREEDIAVTUIEAICKY ., LEOEAKEEH TORBEEORENSSHICHETEES ., COXBEHHEHF
aVTUYICK, BaVTUY, EERESFIUTIUY. ALV TUOYRELLW SEENI VT UYLE
FATRETY, =L, AV TUHEEICL > T, ESR (< 400 mQ) #XHMED K/, KERD ESR &M, BEEDRED
ICTHEELCESIL, ESROKXEL (>400mQ) VT U ZEFERAINDIGEAICE. ESRO/NESWVWES IV YaVTY
4 0.23 yF (Min) U EZHFIERAIND I ETREDENAREICHEYET, TORICEHBEN47T0 )FUT EED
&3 TEELESL,

BE. ANDBFIVTUOHERKRICHMITa T o DBRAIESDEICKELFa L—2EHE~NOEEERITEHI2O.
ERITRTOEABFALTUOY, RURELA 7Y MIBIZDEE L TIL, DC /A 7 REFH, BEFELNIRL B
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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FIVr—aviRE — &

ke

7 W/W%
A’///:'é’////::’j//f’//ﬁﬁ//////}f’ %?

/ %
é é
G100 / /
e /
» % Stable Area %
% %

Output Capacitance Cq 1 [MF]

Figure 55. HAFa VT oY BE(E. ESR REBEHEHE
(VN=4.5V ~ 42V, Vour=1VMNoe?) .40 °C<Tj<+150 °C. lout =0 mA ~ 500 mA)
(Note 1) L¥aL—420flH/IL—TOREEER ORBE L UVEY

BEXKFZT)Hr—ay

I5H s TFUr—2avERODSEE
HAERER lout lout <500 mA
HAmFa Ty Cout 0.47 uF
ANERE ViN 135V
AAWFa LT 4 (Note ) Cin 1 uF

(Note 1) BRZ A VDA VE—H VAR, 41 VF V2 VABDOEENKEVGE, AN VT UHBREEEREL TS,
Ff. BRIAVOBRBETICHSIBREFEHIET 20, BRI DA VE—FVABRMEIBANEK LR LSITTERBIESLY,

rohm.coj
gv%zrg %%OMpCo., Ltd. All rights reserved. 32/52 TS202201-0BDB0A400150-1-1

TSZ22111 « 15« 001 2025.12.25 Rev.003



BD9xxN5-C & 1)—X Datasheet

FIVr—avitEE — fizg

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

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

EGNDEITNT—=YzF—DEAZEELOWL=LET,

Vi VIN VOUTTO Vour
D1 % Cin T Gj\f’ T Cour

Figure 56. AR 45V #BZ 5 —UMHMI N 358
AB~NDOAYS—HMIZ DT

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

Vin VIN VOUTTO Vour
D1 % Cin T GJN_D T Cout

Figure 57. ABIZ-03V ZBA S HY—UHHMMENBHIBE

Y7 LFalL—2DHBERE
JZ7L¥alL—% IC FBE. ANBENHABEEIYLEVRETERLES, LML, EBOT7ITUSr—ay
TIEHABENANEELY LS BEHEIBRANRET HABEREHY T, Ff=. AR HABFICENTH.
RO VE VAN FICEY . BE. EREMGIFEELET IBEANEZIONET . CNoDRRNRET HATREMEM
HBHEE. ICITRHL T, HEKZELTWRITIIE, IC DERE. BMRICOGNDAREELAHYET. UTTRHERE. &
MEMNEET HHED IC DREHEICOVTHRALET,

AHNBEDEHNFET HIHRITONT
MOSE =7 LFXaL—F2TIH . HAIMOSFETD FLA Y - V—RRBIZHERFELTRT 1 14— FHAFE
LES, HABENANEELYIEL LY., ZOEEENRT A A A —FDO Ve 2 BADE. RT4 1A —F
ZELTERNMEADNOAAANRNET . CORT A A F— FERFERFOLORERKTHERET S EMATE
9. BERNANFIGE. FRFOLIEOHWIEIC DU DATEEENH Y FF (Figure 58 £S5 ),

Ir

Vour

VRer I

Figure 58. MOS & (¥ B R IE
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AHNBEOEHSFET HERICOVT — &E

MEE LT, HERMNICHBEESLEKSIZT B8, Figure 59 M & 5 (2 IC SERIZ/NA IR 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 NRRFAF—FIXICAHABBORT s T4 A —F&U D
RIZA LT ERENHD-O. JEARMEE VF DEVESAREIZEYET, S A— FOFEHRAEREEIE. ICD
ANERBEELYIRZFVEDEEIRLET, £, FAM A —FOIEFRAEERERIE. BESNMIHFTRERMEELY
LREVLDEFRLET,

D1
12|
AN

G
Z
-]

VlN% _T_ VIN VOUT _T_ iOVOUT
"L L L

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

) T lBiAs.....
4
O—(/ VIN VOUTﬂO Vour
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Figure 60. AAZEA—TVIZLIGE

ANDOFEERE
ANCERZEGT 5. FERICEYTSIRETAFREZHERLGE. 3 LJEIAHND GND HFLYEND
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
BACEGELET L. A4 A —FDIEAREBE VFIZEY . BEBOANEBEIZEERTARELETT . BE.
BRAAA—FEYE 3y b X—NRNUTEALF—FDAEMN Ve 75”&“7": BEBRTIENESLSBYET, BRddD
BB, FAA—FERB LEFTOTHRERIII—DUNHIEDOEERLTLEE0, FEGREXFAA—F

0)1%737’]%% VRN ETHANIZENZIETT,

VIN V
. VIN VOUT| SUT D+

_l ¥ hd ZS ZS VIN O—%—‘T VIN VOUTT( )VQUT
L CNn== ‘L D

(@)
z

— C C C
; I —I GND T ouT |N]_: J__ ]_: ouT
L( ) * O - - -
GND GND
Figure 61. AN Zz##ER L& TDERBF Figure 62. ##E#xt K 1
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ANDEEERE — &S

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 3486, CCTOEERTIX

MOSFET ® ON i & HNEF lour MoK BN, F4 4 — FIZKZEERT (Figure 63 £88) L Y/NS Lz
. BHBERNNS Y TS, FEHEIE 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
VIN O—E‘?—ET VIN VOUTTO Vour
R1
R2 CiN

VIN VOUTTOVOUT

Cour
L

J___ CINI ch_D I Cour

IH—

IH

Figure 63. HiE4hxI% 2 Figure 64. i iEI% 3

HAOICA V5 2 #BKTHIHE0FEERRE
HASFAFEMATOEEIE, HABEN OFF I2h - -BEICEESEHICER I EIRLEF—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

‘d‘-o
Vc'g“ _ VIN vout| Vout
KX CEEEY ERRPTRRP _> 4
l i N/ ¥ l N
o = s‘_'ﬁ.ﬂ'_'_'jff__IF%?.“.T_;?_J X
GND GND

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

6.0

o
o
—
N
=
I
00
=

4.0 \

3.0 \
AN

(1) 0.96 W

Power Dissipation Pd [W]

N
o

~—— s\
\\.~~- \\
0.0 ==
0 25 50 75 100 125 150

Ambient Temperature Ta [°C]

Figure 66. BVERBIIRT 5 2

(HTSOP-J8)
WT0252-3 / TO252-5
6.0
(2)5.43 W
5.0
S N\
B 4.0 \\
C
o
830 \
&
o
% 20 \
2
[e]
o (1) 1.02 W \
1.0 «
\\\ \\\
\..~ \\\\
0.0

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

Figure 67. ZMERIERIRS S 2
(TO252-3 / TO252-5)

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

FR-4 (5 I7R) £#& 114.3 mm x 76.2 mm x 1.57 mmt
REHFE BEES VRN —

+ BIEFAER. RAEE 70 pm

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

+ BIERAER. FHBEE 70 ym

2/3 BSE: 74.2 mm x 74.2 mm. $H5EE 35 um

EERE: 74.2 mm x 74.2 mm, $F5EE 70 ym

&M (1): 8ia = 129.0 °C/W, Wyr (LEHI) = 10 °C/W
&M (2): 8ia=26.0 °C/IW., Wyr (LEHID) = 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
RERE: BES Y RNREI—

+ BIERAER. FHBEE 70 um

EHM(2): 4 BEIR (2. 3EBHHE. REHE 74.2 mm x 74.2 mm)
FR-4 (#5 IT/K) &4k 114.3 mm x 76.2 mm x 1.60 mmt
KREHRE: RES FRFI—>

+ IEAEHR. fRAEE 70 ym

2/3 BRSE: 74.2 mm x 74.2 mm, fREE 35 uym

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

%14:(1 ): eJA = 1223 OC/W\ L'IJJT (J:EEPIL\) =14 OC/W
Z(2): 6ua = 23.0 °C/W, Wur (LEHID) =3 °C/W

www.rohm.co.jp
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HERE — #E
WTO263-3/TO263-5

7.0
(2) 6.09 W
6.0 \
=50 \
©
o
§ 40 \
T N\
s \
(2]
2 3.0
a \
g \\
g 20 1)1.44 W
& (M 1. \
1 0 \\ \
. —~ <
\ N,
\.~~ \\\
0.0
0 25 50 75 100 125

Ambient Temperature Ta [°C]

Figure 68. BMEFHIMRYT 5 7

(TO263-3 / TO263-5)

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

FR-4 (5 I7R) £#& 114.3 mm x 76.2 mm x 1.57 mmt
REHFE BEES VRN —

+ BIEFAER. RAEE 70 pm

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

+ BIERAER. FHBEE 70 ym

2/3 BSE: 74.2 mm x 74.2 mm. $H5EE 35 um

EERE: 74.2 mm x 74.2 mm, $F5EE 70 ym

%{4" (1) eJA = 865 OC/W‘ l-IJJT (J:ﬁq:l,l:'\) = 12 oC/W
&M (2):80a=20.5°C/W, Wyr (EEHIL) =1°C/W
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Rt

AEGENRYTF—CDEFAICTLU—LEZEHSETEY.,. COSNITHBNEZHELURBSDEZH T CERT S L E8
ELTHEYET., AERIIFERASINIALNERTEZELATERE. ODRERCHEBANRESNET ., AFEBE Ta=
25°C U ETITHERIZH 515514 Figure 66, 67, 68 DEMEFBNIRS 5 7ESBICLTLESW, £FLABEBE Ta=25°C
TH, ANERLARERDEICE>TIE, FYTEEEH)BE T ANRYSRIZHE - TWS I ENHY EFTOTEHEER
EHERNTRTIZEVTTj<Timax=150°C &4 A& SIZHHLTLEEL,

A—. Timax=150°C #B2 3L 3B ERAEINFET L., FYTREELRIZKY, ICAXOMEEEZELLSIESZLIZD
BAYET, AEBREICEHE SN THY FTTEEHIEIX. JEDEC THEISATWAEREN. BETOREIZL S0,
EFRABELEELITRENAHYIENVETT, UTRICTT|ZEHLTWEEE, +9cv—C 0 a2 H - =B THR
BMREEHEERELTLESL, TIUMTO2B8Y TEZSIENTEET,

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

7j D FvT (EEL)EE
Ta . BIFRE

Pc D HEBES

G . BME

(rvrvar - ARRER)

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

7j D FVT (EEE)RE

Tr DT —U(E—ILRE D) LESLRE
Pc C HEEA

Yir D BRMERNS A —4

(rooar - RKyr—Y EEHIDE)

HEEHPCEIAHANDEEEZELEFNER. ARERIYRDBZENTEET,
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. 38/52 TS202201-0BDB0A400150-1-1
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- §t & (HTSOP-J8)
ViNn=13.5V, Vour=5.0V. lout =150 mA, lcc =250 yA D & EHEEH Pcld.

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

= 1.278W

LY FET,
D, RAREFERE Tamax =85 °C. 0ia=26.0 °C/W (4 BERELER) LTI L.
Tj = Tamax + P; X 6,4
= 85°C + 1.278W x 26.0°C/W
= 118.2°C
LY ETS,
RIZ, REERED/ T —D(F—ILEERS) E@ESLEE Tr =100 °C, Wyr=10 °C/W (1 BEIREER)ET S L.
T]=TT+PC><'1V]T
= 100°C + 1.278W x 10°C/W
= 112.8°C
EGYETS,
ERHBICTY—CUERRTETHWMEGE. EROMEERELLITS. ERBHEEOT. —<T L Via DFXE%E
BOTHE, MBAMEEMLIEEZENTEET,

- 5t &l (TO252-3 / TO252-5)
Vin=13.5V, Vour=5.0V, loutr =150 mA. lcc =250 yA D & EHEE H Pc .

Pc = (Vin — Vour) X Ipyr + Viy X I¢c
(13.57V — 5.0V) x 150mA + 13.5V x 250 uA

1.278 W

LY ET,
O, RAREFEEE Tamax =85 °C. 0,a=23.0 °C/W (4 BEREER)ET D L.
Tj = Tamax + Pc X 0),4
= 85°C + 1.278W x 23.0°C/W
= 114.4°C
LY EF,
RIZ, BEERO/ ST —S(E—ILRES) EEHILERE Tr=100 °C, Wir=14°C/W (1 BREIREER)ET D L.
Tj =Tr + Pc X ¥pr
= 100°C + 1.278W x 14°C/W
= 117.9°C
LY ES,

LREHBEICTY—CUEHRATELVMGSE, EROMFEAEZLITS. 2REREECT. ¥—7IL Via DEA#%E
BOIol, MEBMRZALSEDIZENTEFT,

TSZ02201-0BDB0A400150-1-1
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At &l = BEE
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

1kQ ’_1 VOUT
1 'S D

o
N
[6)]
=
o]
—
|

20 kQ |:;|J

ADJ [ —e—1 ,_|

(Note 1) BDIxxN5SEFJ-C. BD9xxN5FP-C. BD9xxN5FP2-C. BDIxxNSWEFJ-C. BD9xxNSWFP-C. BDIxxN5WFP2-C (xx = 33, 50 )IZ:#F
(Note 2) BD9OONSEFJ-C, BD90ON5SFP-C, BD90ON5FP2-C, BD9OONSWEFJ-C. BDI0OONSWFP-C, BD90ON5SWFP2-C IZ5#E
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AHNFMEHER — HE

EN ﬁﬁ“ﬁ;(Note 3)

END

100 kQ

Internal

ZX Circuit

(Note 3) BD9XxNSWEFJ-C. BD9XxxNSWFP-C, BDIxxNSWFP2-C (xx = 00, 33, 50)IZ:#

.rohm.co.j - -1-
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ERLEDOIE

1.

10.

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

EBRS4 2D T

RN —2DHRFZESWTIE, 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,

59y FEg/R4—v(221hT

IMEBS YT SOV RERBRIZTIVELRSHDIGE., KERITIVRNRNEI—2EIMEST SOV RRa—UIdn#tL.
N — /Eﬁ@ﬁﬁ\&ﬁam(&é%EEﬁ#¢EF77ﬁ/F@@E%Eﬁéﬁ&“&?k‘tJF@EEﬁf
1 EBT7—RTBHEEHBLET, SMITHRDT SO FOBRB/NAZI—23EEBLEVWESEFELTL S,
SOUERSA VDEBRIE, B UE—FURIZHEBESIZLTLEEL,

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

I9ahlLry M2V T
IC REHIZEEEK(E. BREBABICHELSERET, BRNICS Y a12AL Y MARNDGEENHYEIT DT, ERD
yTYVTBEVER. V50V FNF—UEBEDE, 5IZEILISSEELTLEEL,

BEREHZDOW\T

EBROERRETHHAREKR (Pd) 2EZ. +THOV—PUH 0 EBRHEToTLESL, AERFvH5—D
B L—LZEHSETEYFTH. @%‘(%H%LE%MLH%J#%LHTE%?% LERELTH
UET, AERIEFERASNFTARNEEELATDE. BRERTRETIHENRESINET T, TO=HERIC
FRALEBORET IRENPDdEZRBILVESISEFELTLESL,

A—. Timax=150°C 223 L5HHFERAEINET L. FYTRBELRICKY. ICKKOHEEEELSEDLI L
[SOHAYFET, AEHZICEH I THY TIHIEHMEE. JEDEC THREINTVLI2ERES. BETORAIEIZL
51z, EFERARBELIELIUHENH YIEELDBETT,

Yy FEBRTOREIZONT

Yy FERTOREBERIZ, 4 VE— 4V ROEBEWNEFIZO T UoHEEET 188, ICIZR LA BZBRAL
HBEDT, 1 TRTLIHTHREZT TS, BHESMKEL T, MNAIRICET—REHEL. EfRCRED
BRIZITHH TEELCESW, -, BEIEETOAREANDERZ T HRIZIINITERZ OFFIZLTHhLERKEL., ER
#OFFIZLTALEmYSALTLEELY,

WFES a— FEBRERICONT

T FERICEYF T, ICORIZPHEBTNICTMNEELTLES W, B> TRYFITIBE. ICHAKET S
BNAHYET, =, HALERRVI S FE. HABICEYMAASBELTYa—F LT:%AIZ’DL\'C%E&
EBOBADHY FT,

RERADA HinFOLNEICDINT

CMOS rS U PREADAAEFEEICA VE—F VANEL ANHFEA—TUICTHIETHEFREDIKREIZAZY
F9., CNICKYRBOBES —FDp FrRIL. nFrRILESUORANEFERELLTY ., FELERERMNR
NFET, £ HETEICEY ., BEENDOEEZTHIENHYET, Ko T, KEAOHFIFFICHEHRELETS =D
NTWEWRY ., EYREIR. :B LLIFTZOY FIZERT D& SITLTLIZEL,
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ERLDIE — HE

1.

12

13.

BANWFIZDONT
KICIFE/UPYYICTHY., ERFHICEFPEHOIOOP+7AYL—aré, PEREZEALTVLET,
CHOPEBLEZRFONEBLTPNEEGHEAIN, EBOFERFIERSINET,
FZIE, TROLSIZ, BHREFSUVSRANHFEERESIATNSES.
O#EHMTIL. GND > (ifiF A) DK, FS52YTCRX%H (NPN) TIX GND > (iiF B) O, P-NEENFES M1+
—FELTHELET,
OFfz. 5P X% (NPN) Tl. GND > (ifiF B) OB, RO FES A+ — FEEET HMDFFDON B
ICK2THEEDNPN S UDCRAMNEELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LICK Y. BARBEDO TS £S5
EFRIL. BEME. OLWTEBEOREELLYBET, LEA->T. AHBAHFICGND (P ER) KYVIEWEEZ
g 285 E. FERFHIAETILIBAFENAZ LAVESTRITEELTLESL, 7FUyr—2 32t T
BRGFEBSHFEENHFICH - 5E. AFRRFIERFEHRETIAERENHY FF. HIXIE Mo T
UHIZERAFry—OSN-RET, BRHEFNAGND (2o a— b ENBEHETT, -, BRHEFEIIZHER
FBFLEDEFAA— KH LLIFBIHFEERIFBFBICNANRADEA A —REHFATHEEZHELET,
\ i \ [ F5222% (NPN) |
IHFA IHFB B
. ( c )
e 1 [ :
+ P + H + +
N P N NTON t#i%% NP““ UMPNP N
* =38 = ¥-t
7 PE R - hS ﬂl
J_—GND J_— GND
BERF FERT =
Figure 69. £/ 1) ¥ IC tE1& 1l
2S53IvY - arTUHOREEEICONT
MIFAVTUOYIZ, 5299 - AVTUOHEFERTSEE. ERNMTRICESZLMEBENOET. RUERELGLE
ICKDBENDELLEZENDSIZ. EREFRELTLIESLY,
BERREERRRICONT

IC ZRWEANGHCT-ONBERRERRZEZABLTEYVEY, ZReESHBEEATIERVEEETIAN, AL —
ReEAHMEEEBACREIRIKT 2. BRAERRABELEANNT—RFMN OFF LET, TORFY TR
ETMETIHEAREEBTERLET . 6. BRRAEORSESZRKEREBA-RETOBEELYETO
T, BRRE@MBEEA Lty FEREGER, EATBIT TS,

14. BERREEERIZDONT
HAICEEREAICIE C-AERRERBIRBICABINA TSRO, RS a— MFICIZICHIREHRLELET
M, CORERBRIIEHMTERIC K SBIRBLEICHEN LD T, EHEMNTREREREE. BERTOIERICST
BT5LDTEHY EHA.

15. HEER2(ZDUT
NSO 26262 ASIL-x IZHEM L =T O X TR &F. TTH L= ASIL LAJLIZEM L 1= 1SO 26262 i O+ R T
BRELIZLSITHAZLERLET,
[HEERLZ Y R— FTE2REHBEEEHASILX)] L&, BHEL TS ASIL LRLVIZRELGRSHEEZEH L
LSITHDEERLET,
THeEERLZYR— k] L1E. EHAFICEAFE LR LSI T, #iER2(CHAT 2RO YR— 2952 EATEE
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 Sy mEe | EFJ: HTSOP-J8 C: HH S VI HE
50:5.0V W H: #EeH | FP: TO252-3 A, Jr—I UK
00: HAAZE W S iSRS : TO252-5 E2: U—ILRIVERRTF—EVY
FP2: TO263-3
: TO263-5
SAVTFvT
HAOEREER HAOEE HAd vy C5 D U BEE Nylr—=o xR
HTSOP-J8 BD933N5WEFJ-CE2
" TO252-5 BD933N5WFP-CE2
33V TO263-5 BD933N5WFP2-CE2
HTSOP-J8 BD933N5EFJ-CE2
i3 T0252-3 BD933N5FP-CE2
TO263-3 BD933N5FP2-CE2
HTSOP-J8 BD950N5SWEFJ-CE2
" T0252-5 BD950N5WFP-CE2
T0O263-5 BD950N5WFP2-CE2
500 mA S0V HTSOP-J8 BD950N5EF J-CE2
i3 TO252-3 BD950N5FP-CE2
TO263-3 BD950N5FP2-CE2
HTSOP-J8 BD90ONSWEFJ-CE2
" T0252-5 BD90ON5WFP-CE2
T0263-5 BD90ON5SWFP2-CE2
e HTSOP-J8 BD900ONS5EFJ-CE2
i3 TO252-5 BD900ON5FP-CE2
TO263-5 BD900ON5FP2-CE2
wggh%?ﬁol\'}l%o., Ltd. All rights reserved. 44/52 T$202201-0BDB0A400150-1-1

TSZ22111 « 15« 001 2025.12.25 Rev.003



BD9xxN5-C & 1)—X

Datasheet

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 45/52 TSZ02201-0BDB0A400150-1-1
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RHRE —

=

T0263-3(TOP VIEW)

| _— Part Number Marking

™~ LOT Number

Part Number Part Number Marking Output Voltage [V] Output Shutdown
Function(Note 7)
BD933N5FP2-CE2 BD933N5 3.3 -
BD950N5FP2-CE2 BD950N5 5.0 -

T0263-5(TOP VIEW)

| — Part Number Marking

T~ LOT Number

Part Number Part Number Marking Output Voltage [V] Output Shutdown
Function(Mote 1)
BD933N5WFP2-CE2 BD933N5W 3.3 O
BD950N5WFP2-CE2 BD950N5W 5.0 O
BD90ON5SWFP2-CE2 BD90ON5W Adjustable O
BD900ONS5SFP2-CE2 BD900N5 Adjustable -

(Note 1) O: With Enable Input

—: Without Enable Input
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NETERERE - 74— VT8

Package Name HTSOP-J8
4, 9+0. 1
Max5. 25 include. BURR)
(3. 2) o +6°
S \4 140
8 7 6 5
g g Q g T
T T
' |
) o | | <
ol = ! | S -
4 | ;
el ® | 2 T
L J 5l &
\\ © ]
i ali N
\ |
1 2\ 3 4
LN
0. 545 \1PIN MARK
I = 0. 175 83

. OMAX

1
P Ali

\

\

|
L]
le

H
\

0. 42 %3 03 [&o. 08 m

L. 2(7

~|0. 08(S (UNIT :mm)

PKG:HTSOP—]8
Drawing No. EX169—-5002—2

0. 85+0. 05
0. 08+0. 08

<o¥pEl. AEHE. aEAR>

TERE IVRAT—Eyd
aEHE 2500pcs
CEL E2

(U—LZEEFIZHEL, AFTT—JESIEHLE
EEIC, HEO1BE LA £ELIT<RAR, )

0.0 0.0 0,0 )
E2 TR (|| E2 i TR | |[E2 | TR /
\N

TLiEr ||| Ted e [T

\ Direction of feed
Pocket Quadrants >
Reel
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