ROHM Datasheet

SEMICONDUCTOR

E&MmIT 27V ~55VAAH2A
1ch FIHAEESE B&E DC/DC O /x—4&

BD9S209NUX-C

= HEERHE
BD9S209NUX-C (/€ ON &1/ —MOSFET B AHEE: 27V ~ 55V
B L-FAHHEFRBEEEDC/OCaV/IN—42 T, B HABERTE : 0.8V ~ Vi
XK 2A DEREHEANTHZEMNARETT . RA B HAER: 2 A (Max)
YF VT REIREA 22 MHz EEE G =0 INEIA > B XAy FUTRKRE 2.2 MHz (Typ)
FOADFERAMNAEETT, AL > FE— FHIlfEIC ®m High Side FET ON #&#1 : 150 mQ (Typ)
LOERGBECESEEELGET, F-uUBME B Low Side FET ON #£#71 : 95 mQ (Typ)
ERERERBELTHY. LRV FHEHRETT S B vy MY URERER 0 WA (Typ)
Jir—a v EBRATRETY, m EERERE - -40°C ~ +125°C
&3 Ryr—o W (Typ) x D (Typ) x H (Max)
AEC-Q100 xthNote 1) VSONO008X2020 2.0 mm x 2.0 mm x 0.6 mm

&
]
B 1ch R¥AZEREEE DC/DC O v/N—4
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HWFES HFR B
12 SW ALY F T HAHFTY, High Side FET B U Low side FET D KL A VIZE#H ST
’ WET,
VI RRE— FERBIREHRFTT . COWMFICAVT UV EEHKT LI LICE>THAE
3 SS EOIAILENYBHZEZRECEET. REEOREAEET IV — a VERBEESE
5, VI MRBA—braAVTUOYDEEESHB LTS,
4 B HABET 4 — FNAYIRFTY, HABEDERSBIEZEKEL TS0, HABER
EHERETZ IV = a VEmEERE2. BHEFREESRBLTLIEEL,
5 EN TFINAADA F—TIIHFTE, CDHiF%E Low 2T DE, TS APV Yy REHY
LET. COHFZEHghIZTEE. TR ANEHLET,
6 PGD NKI—=5 9y FIHFTT A—T U RLA D HADEHERTERIZILT Yy TLTEAL
£9, EMEORTESETHEEGE2. /NT—4Fy FHAZSBELTLEEL,
BRANFBF T, HBELLT10WF (Typ)DES I vy - avTFodEERLTLE
7 VIN T, FEHICOVWTIE, 7TV a3 VEEEEARE 3. AN TUHOEREICDOL
THESBELTLLESL,
8 GND 9590 RifFTY,
) EXp-pAD | EEBEM/Y FTT, ETEEALTABO PCB /57 FTL—VICHRT S L
TEN-BRBEEIFELINET,
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&0y B

1.

10.

11.

12.

VREF
MEEEBERKTY .

UVLO (Under Voltage Lockout)
BEAAEBERIHEHILERETT, VIND 245V (Typ) UTTTNAREZ vy DU LET, BH. ALY 3)LKRE
[ElX 100 mV (Typ) DERTY SR EH->TWET,

SCP (Short Circuit Protection)
BRERGRENRTY, VI FRI—FETHER. FBIHFEEN 0.56V (Typ) UTIZHY ., ZDIREH 1 ms (Typ) H#
%9 2L 14 ms (Typ) BIHHERD MOSFET % OFF L. #D.BEHLET,

OVP (Over Voltage Protection)
HOAEERERKTT, FBIHFEEAH 0.88 V (Typ) K EIZH D & HSIBD MOSFET # OFF LE 9, FB IiFEEN
0.856 V (Typ) UATFIZ# % & HAED MOSFET A E@EEMEIZRY £9,

TSD (Thermal Shutdown)
BERERKTY, BERERKEE IC RERE T) N 175°C(Typ) ULIZHDETFNSARBY vy k&L, IC RER
BENATSD ALy a)LRETESE, 25°C(Typ) DERT UL REH>THEELET,

OCP (Over Current Protection)
BERIREREEL High Side FET IZRN 2 BRERA Y F U BARBD 1 YA VI T EITHIRT S5 ETERLTLE
-g-o

Soft Start

VI FRE— FEIBTY, BONITHAEEZIBEFEZET, HABEDA—/N—2 21— bEBRCIERTEET,
VI PR — BRI SSIHFICAVT oY EEREI DA ETHRETEEY, (BMREAEIT TV —2 a3 VEREE
EHES YIMRE—baAVTUYDEREZXSHE) £, SS i+ OPEN BIIXAREY 7 X4 — B tss (BRME
) TYITRRAE—FLET,

Error Amplifier
VREF BIE & FB I FEEZAN LT HREBERTY

PWM Comparator
Error Amplifier DI AEFE &, Slope EEZLET L2 /L—4TT, HARMYFUINILADTa—T 1 EHI#L
i?-o

OSC (Oscillator)
RIREEREERT DEIETY .

Driver Logic
A F U THE L RIBRERESELHIEHT SREETYT,

PGD (Power Good)

FB ifFEBEAN 0.8V (Typ) D7 BLINDEEITET & . NED Nch MOSFET A OFF L. PGD H 1A% High 24 Y £
T ALY TN REBEICIEI WDERTYSADNH S5, FBIRFEEH 0.8 V (Typ) D+10 NLIADEHEE NN D
& PGD AN Low IZH Y ET,
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R RKRER

5 H ERE=) E A& B
ANERE ViN -0.3 ~ +7.0 \%
EN inFEE VEN -0.3 ~ Vn \
PGD i FEE VpreD -0.3 ~ +7.0 \Y,
FB. SSimF&EXE Vrg, Vss -0.3 ~ Vi \Y
REESEEE Tjmax 150 °C
REFEEHE Tstg -55 ~ +150 °C

EE L OMEERVHFREGEL EDENBEREREZBAEEE. FLELFIHECEZAREELAHYETS, Ff-. Ya—FE—FLLEF—-TUE
— P& WERBEEETEELA. BNBRRERZBRA DL SUBBE— FIEESNZIEE. 1 — AU EYBNLRLRERERE L TLM1T

&5 THEBELLET,
FE 2:

REERSHMEEECBEZA AL OUCHEAZEINET L. FYTRELRICEY, ICAROREZBLIEDILITOBENVET, REEAHNEEEZRE

ZRPGERERY A XERELT L. RBAMEEBERECT L BEBMREFERT UL RREEHMEREEZEAAVL SBMERICCRES S,

(Note 1) HHABEIL 0.8V UL TRERRETY A SW RV ABIZE > THBESHEAHY Y. REFMARRERIC DT

TIVr—oa UEREEARED 2. HABEREE CELZEL,

mﬁ*ﬁ (Note 1)
i} K (T s 1o
E B s (Typ) e,
1 BEAR(Note 3) ‘ 4 B E AR (Note 4)
VSONO008X2020
x93y —-RAERERMBIER Bua 181.90 47.90 °C/IW
Crohiar—nNyr— EEmBIDEIEEE/ S A —F Note ) Wit 20.00 7.00 °C/W
(Note 1) JESD51-2A(Still-Air) (2%, BDIS209NUX-C Fv J#@EALTLET,
(Note 2) Sx 5L avumbituhr—S (E—L R8RS LERLE TORERIAS A—4,
(Note 3) JESD51-3 24 L - B4R % .,
(Note 4) JESD51-57 [Z#5L U 1= E 4R % .,
BIEEMR HiR# HEiR-Ti&
18 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1E8 (kM) #HE
FEETAY tRAE
FESURKNRNE—Y 20 um
+EAET I L AR H
— . H—< )L E F (Note 5)
piil R o %
Al E Z AR HAR# HiR-Ti& EoF EE
4 FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B8 (kM) #HE 2EB. 3EBB (WB) thE 4fEH (M) %S
tREF—2 HHEE fET—> tRAEE HET— tRAEE
RES U RNRNE—Y , .
EEAIE AR 70um | 742mmO (EEAR) | 35um | 742 mm0O (EEAH) | 70 um
(Note 5) RABE 7. 12,4 MOMHEEEHT 5. BEES > F/RE—DIfE 5.
HERENERH
H B k=g =/ =R Bfy
ANERE ViN 2.7 55 \Y;
BERE Ta -40 +125 °C
HAER lout - 2 A
HAEEERE Vout 0.8(Note 1) ViN \Y;
SW &/I» ON B%Rd ton_mIN - 80 ns
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BSOS (BICIEEOLVEY Ta=Tj=-40°C ~ +125°C, Viy=5.0V, Vex = 5.0 V, 1Z#E{E (L Ta = Tj = +25 °C)

H B Hoa=] =/ T =K By & B
VIN
Ty MY UBEBER Ispn - 0 10 MA | Ven=0V,Ta=25°C
ERER loc 250 | 400 | 550 | pA ';‘J}fyo?mj;]%jfﬁg °C
UVLO RHEERE Vuvior 2.30 2.45 2.60 V| Vin TR
UVLO fZREE VuvLoz 240 | 255 | 270 V | VN LR
UVLO EXTY Y RERE VuvLo-HYs 50 100 125 mV
14 3+—=TIL
EN AHZEE High VENH 1.0 - VIN \Y
EN AHNEE Low VENL GND - 0.4 \Y;
EN RAER lEN 2.0 5.0 8.0 MA | Ven=5.0V,Ta=25°C
HEBFE
FB in FEE Vrs 0.788 | 0.800 | 0.812 vV | (Note)
FB RAER IFB - 0 0.2 MA | Vre=0.8V,Ta=25°C
VI FRE2—}
U kRS — REST e 0.5 1.0 2.0 ms |Vin=5.0V,SS Jn:ﬁ OPEN B
0.6 1.2 2.4 ms | Vin=3.3V, SS ii#F OPEN B
SS REER Iss -1.4 -1.0 -0.6 HA
AL wF VT AEEK
A4 v F U URER fow | 20 | 22 | 24 | MHz |
Power Good
PGD Falling (Fault)EE Vecotn pe | P Vs Vs V | Vs TREBE
x0.87 | x0.90 | x0.93
PGD Rising (Good)&E VPGDTH_RG X\(/)'.:SO x\(/)lfg?; x\(/)'.:SG \Y Vrs EFEF
PGD Rising (Fault)&E VPGDTH_RF x\qf(%? X\’/||.:?O x\?.:?B \ Vrs LHHEF
PGD Falling (Good)&EE VPGDTH_FG X\gl.:(B)4 x\1/|.:(B)7 x\ﬁo \ Vrs T B
PGD AU —VER ILEAKPGD - 0 2.0 MA | Vpep=5.0V,Ta=25°C
PGD FET ON #&#i Recp 30 60 120 Q
PGD 1 Low Level &I VpaDL 0.03 0.06 0.12 \ lpecp= 1.0 mA
24 vF MOSFET
o 80 150 250 mQ |Vin=5.0V
High Side FET ON 3&#i Ron
90 175 280 mQ |Vin=3.3V
, N 55 95 150 mQ |Vin=5.0V
Low Side FET ON #&#$i RonL
60 100 160 mQ | V=33V
High Side FET ) —% &k ILEAKSWH - 0 5.0 pA ¥;N:255'502:/’ Vsw=0V,
Low Side FET ') —¥ &ift ILeAkswL - 0 5.0 WA ¥;N:255'5°2:/’ Vsw=5.5YV,
BEFRFE SW Fifi(Note 2) locp 2.30 2.85 3.40 A
SW T4 AF v — i Rois 20 50 100 0
SCP, OVP
BFERREREER Vscp 0.48 0.56 0.64 V | Vrs ETH
HABETREREER Vovp 0.856 | 0.880 | 0.904 V | Vrs LRE
(Note 1) FB L5 —7 Vo JOHAITHEHKT HHMBEDTR L - E—FTTR LSIhFET,
(Note 2) ThIFHEHETT . EEHTREXIT-TEYEEA,
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BHET—4

(BET—42) BHICEEDLTLEY Vin=Ven

=
o

Shutdown Circuit Current : Igpy[HA]

o B N W b~ OO N 0 ©

I I
Ven=0V
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v/
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/
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Figure 1. Shutdown Circuit Current vs Temperature
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Figure 3. Switching Frequency vs Temperature
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Figure 2. Circuit Current vs Temperature
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Figure 4. FB Pin Voltage vs Temperature
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BHET—42 — &E
(BET—%H)

2.0 ‘ ‘ -0.60
Css = OPEN
18 -0.70
1.6
= Vin=33V < -0.80
£ 14 ! ._.3(-£ Vin=3.3V
ﬁ% 12 LS =l ¢ L= - ; -0.90 i
Q o =~ —
E 10 |—— £ -1.00
= 4 > t
g 08 | & 110 |
.g 06 V|N=5.0V g V —50V
a & -1.20 =
0.4 n
0.2 -1.30
0.0 -1.40
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
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Figure 5. Soft Start Time vs Temperature Figure 6. SS Charge Current vs Temperature
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© ] @ 7
B 120 S 70
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Figure 7. High Side FET ON Resistance vs Temperature Figure 8. Low Side FET ON Resistance vs Temperature
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BHET—42 — &E
(BET—%H)

5.0 T T 5.0 T T

a Ven=0V / < Ven=0V
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I -

4.0 4.0

< <

o )

& [ =

& 3.0 ; g 3.0

= S
o ] O

2 3

ac 2. T 2.
g20 Vin=5.0V £20 V=50V
o SN / S A
= Vin=3.3V (] — Vin=3.3V \
Wio / i 1.0 \ :./
(&) ()

o he)

N 7’4 (7] >/
0.0 g 00 ——

T -

-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
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Figure 9. High Side FET Leakage Current vs Temperature Figure 10. Low Side FET Leakage Current vs Temperature

120 T T
0.90 [y _50v V=50V
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R M .
< 086 ¢ 100
5 | =
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2 0.82 | VpepTH FG - % 80
< ‘»
4 i 70
= . Rising Good > 1
o 078 = Falling Fault — VPeoTHRrRe —] ¢ |
O VPGDTH_FF — 60 —1
a - E ’/
o) 50
0.74 O
- -v - e e wm» s @ oo | - o e 40
0.70 30
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
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Figure 11. PGD Threshold Voltage vs Temperature Figure 12. PGD FET ON Resistance vs Temperature
Www.rohm.co.jp - -1-
© 2022 ROHM Co., Ltd. All rights reserved. 9/37 15202201 ggg;%ﬁ%%1gzs 301

TSZ22111 « 15« 001


http://www.rohm.co.jp/

BD9S209NUX-C

Datasheet

"ET—4 — &F
(BETF—4)
2.70 1.0 \ \
Vin=5.0V
2.65 0.9
7 >
S = High
2.60 &
Eo > 0.8 |
S 255 |—— & ~ v
> IS ~ -
T o -
L 250 > 07 -
8 5
S 245 T == - I T
o) T =z 06 Low
S 240 w
5 ' R
0.5
2.35
2.30 0.4
50 25 O 25 50 75 100 125 50 25 O 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 13. UVLO Voltage vs Temperature Figure 14. EN Input Voltage vs Temperature
10 3.4 T T
9 <33 |- ViNn=5.0V
&
8 3.2
— &3
E g7
& 5 B 3.0
- _ o
= Ven=5.0V 229
g 5 ' £
O 4 L O
E - - -1 * g 2.6
2 | 25
1 Ven=3.3V 3,4
0 || 3 54
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 15. EN Input Current vs Temperature Figure 16. SW Current of Over Current Protection
vs Temperature
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BET—4 — HE
(BET—4)
0.64 ‘ ‘ = 09 ‘ ‘
> Vin=5.0V 3 Vin=5.0V
5 062 2 089 s
> ﬁ%llﬁ % ' l
L 0.60 = -—
2 v S o088 --
©° c
> 058 2
2 g 087
o 056 == = - [a
8 T S o086
& 054 ' E T
= @]
g 052 B g 085 |
g v % R RR
3 050 S o84
e
S 048 Q o083
7] 50 25 0 25 50 75 100 125 3 50 25 0 25 50 75 100 125
=}
Temperature[°C] o Temperature[°C]

Figure 17. Short Circuit Protection Detection Voltage
vs Temperature

Figure 18. Output Over Voltage Protection Detection Voltage

vs Temperature
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HHRESR A

1. A R—TILEH
ENSRFICEMMENZBEIZCE 2T, TRNA ROV Yy AU EQV MA—)LTEET, VenE 1.0V L EIZT B E

NEEIENEEL., VI LREA—FZFESTTNAADEBILET ., VenZE 04 VUTIZT B ETNS AT vy +
oo LET,

VIN

VENH \
VenL l
0 t
Vour
Vourx 0.93 (Typl?
0 t
tss
— K—
twarr
200 ps (Typ)

Figure 19. 4 *—JJLON/OFF 24 S 5 Fv— k

2. NI—=5y FdHAh

FB i FEEA 0.8 V (Typ) D7 WKNDEREIZHY EFF L. PGD HFDA—T > KL A >t MOSFET A OFF
L. HAMNHigh IZHRYEFT, ALY DIV FERIZIE 3 WDERTY DAL HD=H. FBEHFEEAH 0.8 V (Typ)
D10 %UADEREN NS E. PGD ifFA—T> KL 4 > MOSFET AAON L. PGD i#FA60 Q (Typ) DA > E
—BVRTTILEI ENET, 2kQ ~ 100 kQ DB TERIZCTILT v FTLTLFEEL,

ENHFEDBEES a3 — FERESNDIGE. BEREZ/NSCTEIELEENEBIZKZHEATEL G LAEEMELH
UYET, E7TUSr—2avIZTHATHERDS ZBREZRELTLESL,

INT—5y FiEeZERA LA LMESEL PGD 5iiF% OPEN E/z[E GND I L T &L,

+10 % (Typ)
+7 % (Typ)
Veg
-7 % (Typ)
-10 % (Typ)

PGD

Figure 20. /X0 —J v R4 2V Fx—+t
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WS — #E

3. HWHATARFr— e

UTDEHE1DTHEEET L. SWIHFIZHED 50 Q (Typ) DM THAZET A AF¥y—SLET,
“Ven D04V ET
“Vin HY2.45V (Typ) BLF (UVLO)
*Ves HY0.56 V (Typ) UATFICY . ZTDKEED 1 ms (Typ) #i#kE (SCP)
- Ves HY0.88 V (Typ) LLE (OVP)
- Tj #AY175°C (Typ) ULk (TSD)

Tz, LRROEHENTRTEBRENDEHIDT A RAFy—C%#EFLELET,

4. FYINA 7 Rike
HARTINRLATRENTREICENTEH, HANSKRELBREZSISALILLGEETEET, HlZXIE. EN I
FIZ&k YT/ XA ON/OFF Enf-154&. EN A OFF ORXM KR U EEEI£ D 200 us (Typ) DEERXRM twar Tl 50
Q(Typ) PEMTHAET A RF ¥ —CINET M, HAKD MOSFET [ OFF LET, FD%. T/ RRED SS
BEEMNFBEEKLY 40mV (Typ) BVEEICET HE. RAVFUIBEERMIBLY 7 FRE— b EH > THABE

FREBEEFTERLET,
tWA\T
200 ps (Typ)
>
EN
YT RRE—F
VOUT
ov
mEss z——— S
FB 40 w/
M i 7 MOSFET OFF UU_L
sw
TARFY—D OFF ON OFF
Figure 21. ZUNA FPREL I VT Fv—k
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1. HAFEREEHEE (ScP)
BTRERREMEEL. FBIRFEEERNHELTRE VREF LEEE L. FBEHFEEMN 0.56V (Typ) UTFIZH Y. FDIK
BEAS 1 ms (Typ) ##id 5 & 14 ms (Typ) MEEZFELLZORBFREBLET, 1=FFL. CORERBITIERNLEE

MIC K DWIEMIEICENNG L O T, ERHNCRERRBEGIASHAERENZRE LESAFRAERERS L
BIBARRBE) TOHERTEIT TS,

EN #H¥F FB iHF ERREREE ERREEE
<056V (T ON
1.0V BLE (Typ) a5
>0.60 V (Typ) OFF
04V LT - Eii3)] OFF
tss
Vout
1 ms (Typ) 1 ms (Typ)
08V K=====-
FB
Vscp: 0.56 V (Typ) —> > 2K
SCP OFF: 0.60 V (Typ)

o L]
1U89 9ER /x\_/m\_N
(HHhEFER
RER
HICCUP K —mm e — 3
Delay {§% 14 ms (Typ)

SCP Ut bk

Figure 22. BfTiEMREMEE (SCP) 24 VU Fv—+

2. BEFRREMEE (OCP)
BEFRIREMEEIL High Side FET ISR BRERM Y FUIBRBD 1 YA VI EICHBT S ETERELTL

FY, L. COREEBIIRAEMNLGERIC L SHMRFLILICANLZLO T, ERHTRERREE BIZEHAH
BREANERE LASAFRNERERSNSGEELE)TOTHERTRITTIZS,
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fREEHRE — WE

3. {BANEEREMEMLLEEE (UVLO)
VIN i FEEMN 245V (Typ) UFTTNAREI vy ROV LET,
BHE. ALYV )LRFEEEFI100mV (Typ) DERTFY S REH>TVET,

Vin (= Ven)
Vuvio-Hys
L0 mVE(IyB)_ —# Vuvioz : 2.55V (Typ)
Vuwor 1 245V (Typ) X~~~
oV
twarr
200 ps (Typ)

>«
VOUT

tss

O | o

BEHEE UvLO BEHEEE

Figure 23. UVLO 24 2V FFv— b+

4. BEREMEE (TSD)
IC ZHBIEN OB CI-ODBERERKTT ., EFIRSEEAHEENTERALETS. AV —RSESHEELE
ZTREEAME L. Fy TRE T A 175°C(Typ) ETLRIT S & BERER BN E/E L HHEED MOSFET H OFF
LET, TORFYTRETIAMEFLTSD ALY Y 3L FEZTREZEEARTESHTERLET., 4. REREMD
BRIFENBEAEREBA-RETOEELEGYETOT, £y FOEBEGREMELLTEALEVTLESLY,

5 HHBREXRE#E (OVP)
AETARESOCHAEERENLDERBICHABEA—N—a—FE2R/NRICHZ 5-HDBEEFERK
T, FBIFFEEAHNBEFRERHEETH S 0.88V (Typ) MlEIZA b &, HAHERD MOSFET % OFF L. H
NEREDOLERZ#MZFT, HHk. HAMNMETLTEETRELNERSN, FBIFEFEEMN 0.8V (Typ) ITE T BHER
AYFUOIHEEBRRALET., EHBEXTREREER LBRETICIEINDERTUSANHBY 7,

VOUT
Vovp :0.88 Vv (Typ) hvs : 3 %

FB yerem

~ L] L]

MEOVPIES

Figure 24.OVP 24 2 V5 Fv—
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FrVr—avBaREAX
CDtEILaAVIZTTETHEEERUNOREE CHADIEE. BHETERLEDLEL LS,
EBREERATBAICHRYBELNRSA—RETFRIZHEYETS,
Table 1. 7 7)) 45— 3 Uitk
EHH 5 ¥ 45)
ANEE ViN 50V
HhEE Vout 1.2V (Typ)
A4V F T RIER fsw 2.2 MHz (Typ)
HAUy TILER Al 0.61A
HAaarsFoy Cout 10 yF
Y7 kR — R tss 8.55 ms (Typ)
HARKARER louTmAX 20A
it P[] %4511
Rs
Vin I VIN PGD . PGD
CIN1
Lo o
SS
GND
Css ——
Figure 25. 7 ) &r—< 3 VI
1. RAYFUTREER
A Y F T RERIL fsw =22 MHz (Typ) IZICHBTEESNATVET,
2. HWHEERE
TA4— KNy EREICE>THAEFEEZRETEET,
Vour
VOUT = R1+R2 X 08 [V]
Ry
R1
FB
= X BD9S200NUX-C #'2 B #i4EIS TR L THi N hER
SW /N ON B5EIA 80 ns £ > TLVET,
R, 0.8 V(Typ) + UTOXEE T AHAFHICTITHERLEEL,
VOUT
80 [ns] < ———
N Vin X fsw
Figure 26. 7« — F/\y 7 iR EIR
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FINVr—LaVvibRBRERE — &iE

3. AAAVTUHOEREIZDOLT
ABavToHCnmIZIEES IV Y - avT U ZETHALESV. CnIEAZY Yy TV A XDBFIZHERH Y .
VINIGFDOBAAC [CERET AL TETDOHMREREBELET ., CnmITIESDE, BEHME. DC/NA 7 REHME, BIFE
LEZEHOTENBEEN 47 PFETELBEVESICHRET IBLENHYET, 20RO, 7TUTr—2 3 FIcH
YETHRHEZDELDE CHERLCESV, FEEREI—20a 0T UOYDAEBIZ & 2 TIXICHAREET SATHEMEA
HYETDT. PCBLA T FHRFIZODVWTECSEBNDS 2. RitEHBELOLET,
Flz. AT a ELTERRE/ A X RFT 2=OIC01yFOI VT oY HFEBMTEZENTEET,

4. HALC 748 EH

DC/DC O vN\N—A CIREFIERMEERZMIB T H-0IZ. BAEEOEFLRADLC T4 IILEHABETT, A
VESRUREELTIZ068UH ~ 10uH DI D ETHEALCESLY,

A8 BAEEREI > loutvax + AlL/2

- "

/K HARKERER loutmax Driver "_/WTO

N

I Cour

Figure 27. 4 V&9 ZIZiin b EREN Figure 28. HA1LC 7 1 JLZEIEK

VIN=5V, Vour=12V, L1=068 puH, XA vy F U I B EH fsw=22 MHz TEHET L4504 1) v TILER
AlLFRHKIZHRY FT,

1

VINXfswXLy

Al = Voyr X (Viy — Voyr) X =610 [mA]

HEAT AUV 2OERERIE. HARKARERICA VA2 Yy TLERAMD 12 2R LEDELERELY
LREVHDEERL TSN,

HAAToH Courl2EE5 29 - aV0TUoHEFERAL. BEMEIX 10 uF ~ 22 yF OFEEATRE L T ELY,
CourlFHAN vy TNEREREICHEEEZFETS, BELEND Yy TILEEREEE-EDHESITCour EEELT
(&L,

HAY Y TVBREERRXTREINET,

1
AVgpy = Al X (RESR + m) \4

CZTCour=10pF, Resr=10mQ &3 % &, HAY v FILERE AVreL 1T

1

AVgp, = 0.610 A X (10 mi + 8X10 uFx2.2 MHz

) = 9.57 [mV]

ERBESNET,
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4. HHLCIZqILE2EH — &=
Ffz. VourITERENBZTRTOa LT UHDAEHE Cour (Max) [FRAFHI=FEREICLTLIEEY,

(tss(min)—200 us)x(Ilocp(Min)~ISWSTART)
Courmax) < [F]

Vour
LswstarT EBEOEARA v FEROREKE
Locp(min) BERIRE SW EROR/ME23A
tSS(Min) VI RR /5’ -k H%FEﬁ tss a)iﬁsi/]\ﬁﬁ (@é'ﬁﬂ"l’-ﬁ'li)

VOUT : Hjjj'%',,_‘T:

FREFETHEEEBABLEESRET IUEENDHY £9, HICEEMARENGE. BEBFORAERICLYB
ERRENHELEAPESLAVWAREEAHYEI DT, E7IVSy—2a > TOTHALEREZEBEVBLET,
Fiz. BEGEE. L—TOREHEE Cour ITIKTFELET, EEIZIE. PCBDO LA 7™ MPEBOSIEEL., FH
T HEMADIEE, FASE (BELL) ICKYEERTELETIOT, RFEFIUS—2 3 U TORERERENR
D+HEERESEOLET,

5. YI7MRE—PaAVTFIUOYDOERTE
EN#GF# Highl23 5 &, VI RRE— MEEN B S EBFOERICHRB M ITHELASBONHEAEEHIIE LN
UETDOT, BABEREDA—/N—2a— FORABREHCCENTEET, I b LAY KM tss ext (& SS IHFIZHE
BIBaVTUOYDERICKELET, AT UHDOBEMEIL 4700 pF ~ 0.1 yF DFEFEATHRE L TS,

(Cs5%0.8) Ven
tssexr =, t torrser [8]
SS
VENH

Cssx0.04 _ Vent

tOFFSET = (SSI—)+ 150 x 10 6 [S] 0 L t
SS
tss pxr V7 RRA— NERERME Vour
torrser : REREZERFRE
Css . SS HF KA LT LY
Isg : SS FTEER 1.0 uA (Typ) 0 t t
_ SS_EXT

Z 2T Css=0.01 |JF tj—é & torrseT

Figure29. VI FRB— B4 Fv—+

(001 uPx08) | QO1UFX0.08) 4 150 x 106 = 0.00855 = 8.55 [ms]

t =
SS_EXT 1.0 A 1.0 uA

SSiFFIZaVT oY EEREE T, OPEN, F7-1£10 kQ ~ 100 kQ DERTERICTILT v T LI=IREET EN #FF
% High I29 % & tss=1ms (Typ) OEBEITHABELIZILEEAYET,

EERRA—H—K
SEICHEOBMA—N—ZERLET,

Table 2. #EREERG A —H—

2k A—H— URL

Ceramic capacitor Murata www.murata.com

Ceramic capacitor TDK product.tdk.com
Inductor Coilcraft www.coilcraft.com
Inductor Cyntec www.cyntec.com
Inductor Murata www.murata.com
Inductor Sumida www.sumida.com
Inductor TDK product.tdk.com
Resistor ROHM www.rohm.co.jp
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FFV5— 3P

Table 3. {E#kf] 1
HH o= 441
HtE 4 IC BD9S209NUX-C
ANERE Vin 50V,3.3V
HAERE Vout 10V
Y7 R4S — M tss 1.0 ms (Typ)
HOKEFER loutmax 20A
HIERBERE Ta -40°C ~ +125°C
R
Vin I VIN PGD ® PGD
CIN1:|:
== VEN EN
SS
GND
4
Css
Figure 30. HIE@EE 1
Table 4. EB&') X + 1
No nNyir—=o INTA—4H #MELZ (V1)—X) 48 A—Hh—
L1 2520 0.68 yH DFE252012PD-R68M Inductor Murata
Court 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
R100 - SHORT - - -
R4 1005 7.5kQ, 1%, 1/16 W MCRO1MZPF7501 Chip Resistor ROHM
Rz 1005 30 kQ, 1%, 1/16 W MCRO1MZPF3002 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 1005 100 pF, CH, 50 V GCM1552C1H101JAO01 | Ceramic Capacitor | Murata
www.rohm.co.jp _ .
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FF)r—oavhl1ORET—42 EET—4R)
VIN=Ven, Ta=25°C

100
90
- 0sC* 10, 20e0@RekHz " 10, @mpeak DC 6. 00 V' INTEG: dBcycle HMMc: 1] ]
- ’.~ S Ssteps/decade CPRSN:OFF SLSWF:OFF ANAL:CH1/CHZ EQL:OFF SWEEF Fd
80 A\ #f:  131.8056730kHz #R: —0.014 dB %8 +55.73 deg
70 , I x BATHIAE] PHT::[dEgI
'/ b (=] 135
60 | . .
S V=50V M a
350 I VIN =33V = *\::( o 45
c R N
g 40 @ \L_\\\ e
E 28 o ] -4
LIJ 30 =48 98
20 —6a -135
10 18k S8k lai:EEUENEV[HZ‘ Seak m’laa
0
0.00 0.50 1.00 1.50 2.00
Output Current [A]
Figure 31. Efficiency vs Output Current Figure 32. FBR#4EM
(lout=0.5A)
Time: 20 ys/div Time: 400 ns/div
Vout: 100 mV/div Vourt: 20 mV/div
"\ WWWMMFWWW.W
\[’
lout: 500 mA/div lout: 1 A/div

— |

Figure 33. R Figure 34. hY v FTILERE
(lout=0 A~ 1A) (lour = 2 A)
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FFIV5— a2
Table 5. {£#k45 2
HH o= 441
HiER IC BD9S209NUX-C
ANERE ViN 50V,33V
HAEE Vout 12V
Y7 R4S — M tss 1.0 ms (Typ)
HOKEFER louTmAX 2.0A
HIERBERE Ta -40°C ~ +125°C
Rs
Vi l VIN PGD PGD
Cina
l Vey EN SW MI o Vour
L
R100
SS 1
E — Counz
Ci R,
GND FB J+
Css —— R,
Figure 35. HIE@EEE 2
Table 6. BB& ') X k2
No | /\wHsr—2 NS A—4 #aag (V—X) ¥ A—h—
L1 2520 0.68 uH DFE252012PD-R68M Inductor Murata
Court 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
R100 - SHORT - - -
R4 1005 10kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip Resistor ROHM
Rz 1005 20kQ, 1 %, 1/16 W MCRO1MZPF2002 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 1005 100 pF, CH, 50 V GCM1552C1H101JAO01 | Ceramic Capacitor | Murata
Www.rohm.co.jp - -1-
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FF)r—savhl2oRtET—42 EET—4R)
ViN=Ven, Ta=25°C
100
90
e - " - 03C: 1. 00200@00kHz  ~v 19, @mYpeak DC @, 0@ YV INTEG: 20cycle Hebc: 1] |
y) SWF: S@steps/decade CPRSN:OFF SLSWP:OFF AnMAL:CHIACHEZ EQL:OFF SWEEF Fii
80 ', / \% #f: 2I8.TTEIEZdHz #%R: —0.269 dB #0: +53.68 deg
70 -y GAIMIZE] FHngldeg]
!/
60 i 9 135
S Vin=50V 4@ WW o ”
LC>J\ %0 VlN =38V — 20 ‘K\%H—__i*_—_;g\“ as
g 40 ] "\g\\ 8
E [
w 30 ) —45
20 -4 —98
10 B
O FREQUEHCY[Hz 1
0.00 0.50 1.00 1.50 2.00
Output Current [A]
Figure 36. Efficiency vs Output Current Figure 37. FER#4EM
(lout=0.5A)
Time: 20 ys/div Time: 400 ns/div
Vour: 100 mV/div Vout: 20 mV/div
| T ! f\_ e et ¥ el i e e I B
lout: 500 mA/div % lout: 1 A/div

Figure 38. R Figure 39. Y v JILERE
(lout=0A < 1A) (lour= 2 A)
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FFV5r—< a3

Table 7. {ERAH 3
HH o= 441
HiER IC BD9S209NUX-C
ANERE ViN 50V,33V
HAEE Vout 15V
Y7 R4S — M tss 1.0 ms (Typ)
HOKEFER louTmAX 2.0A
HIERBERE Ta -40°C ~ +125°C
Rs
Vi l VIN PGD PGD
Cinz
l Ven EN SW MI o Vour
Ly
R1o0
SS ﬁ 4
—_— Coun
C, R,
GND FB —L+
Css Ry
Figure 40. HIFE@EEE 3
Table 8. EB&') A k3
No | /\wHsr—2 NS A—4 #aag (V—X) ¥ A—h—
L1 2520 0.68 uH DFE252012PD-R68M Inductor Murata
Court 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
R100 - SHORT - - -
R4 1005 16 kQ, 1 %, 1/16 W MCRO1MZPF1602 Chip Resistor ROHM
Rz 1005 18 kQ, 1 %, 1/16 W MCRO1MZPF1802 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 1005 100 pF, CH, 50 V GCM1552C1H101JAO01 | Ceramic Capacitor | Murata
www.rohm.co.jp ~ 1.
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FIVr—2avhl30RET—4 (BET—4)

ViN=Ven, Ta=25°C

100

90 -

V4 |
80 /! / \\

70

Viy=5.0V

50 Vy=33V

0.00 0.50 1.00 1.50 2.00

Output Current [A]

Figure 41. Efficiency vs Output Current

Time: 20 ys/div

Vout: 100 mV/div

-

lout: 500 mA/div

.__.__/ ﬁ L__

Figure 43. BH/IG%E
(lout=0A—1A)

www.rohm.co.jp

0sC: 19, 000Q0@9kHz " 10.@mvpeak DG ©.80 ¥ INTEG: 4@cycle  HYNG: L[ |
iz S@=teps/decads CPRSMIOFF SLSWPiOFF ANAL:CH1/CHZ EQL:OFF SWEER [STOP:

#*f i 173, 7T800825KkH=z *R: —©.177 B =*5: +55,16 deg

GAINIJE]

PHASEL deal

]

135

a

L)

za

Y
— 4

[l

el
-z

—an

-£8

-1g8
18k S0k 1emk Saak il

FREGUENCY[Hz 1

Figure 42. B4
(lout=0.5A)

Time: 400 ns/div

Vout: 20 mV/div

i T P e P P e ¥ it e O o SRR, )

lout: 1 A/div

S —

Figure 44. Hh Vv FILERE
(lout=2A)
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FFV5—avPla

Table 9. {£#:45 4

HH o= HEHRB5I
HiER IC BD9S209NUX-C
ANERE ViN 50V,33V
HAEE Vout 18V
Y7 R4S — M tss 1.0 ms (Typ)
HARKEFER louTmAX 2.0A
HIERBERE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ° PGD
CINII
L Ven EN
SS
GND
Css ——
Figure 45. HIFE@EEE 4
Table 10. E&'J X + 4
No | /Swsr—o KT A—% HWEE (L)—X) S A—H—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 uF, X7R, 10V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
R100 - SHORT - - -
R4 1005 30kQ, 1%, 1/16 W MCRO1MZPF3002 Chip Resistor ROHM
Rz 1005 24 kQ, 1 %, 1/16 W MCRO1MZPF2402 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 1005 100 pF, CH, 50 V GCM1552C1H101JAO01 | Ceramic Capacitor | Murata
www.rohm.co.jp o 1.
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FFVr—2afl 4 DBET—4 (BET—4)
ViN=Ven, Ta=25°C
100
NV | 7 - : . . .
/- T —— St Soetere tonnde PRI LS 1O AL G O oL SOt BIEEP— ST
80 H =~ ®fi  165.9586907TkHz  ®R:  +0.052 cB %9: +65.27 deg
“ GAINILE] PHASEI deal
70 J
< 0 V=50V * .
S IN = 9 [P -
;50 V|N = 33 V D ze %i’fd’ i 45
o i
c T
Q@ 40 ‘ ‘_‘_g_\\\\ ‘
o T
E 28 —45
Lu 30 48 —58
20 €8 -135
10 lak Sak IEZ:EQUENEWHZ] 580k IH_IEE
0
0.00 0.50 1.00 1.50 2.00
Output Current [A]
Figure 46. Efficiency vs Output Current Figure 47. FBR#4EM
(lout=0.5A)
Time: 20 ys/div Time: 400 ns/div
I Vour: 100 mV/div /\ Vourt: 20 mV/div
w PR e T g SN s NS i T P bt PN N PO
lout: 500 mA/div lout: 1 A/div
J L [
Figure 48. BRIGE Figure 49. A1) v FILERE
(lout=0A - 1A) (lout=2A)
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Table 11. {14545 5

HH o= HEHRB5I
HiER IC BD9S209NUX-C
ANERE ViN 50V
HAEE Vout 3.3V
Y7 R4S — M tss 1.0 ms (Typ)
HOKEFER louTmAX 2.0A
HIERBERE Ta -40°C ~ +125°C
Rs3
Vi I VIN PGD PGD
C|NlI
Ven Vourt
— EN SW—" Y ‘—I @
— L,
R100
SS
Tt Coun
C, R,
GND FB —L+
i -
Figure 50. HIE@EEE 5
Table 12. E}fJ R+ 5
No | /Susr—o NS A—4 #aag (V—X) ¥ A—H—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 uF, X7R, 10V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10V GCM21BR71A106KE21 | Ceramic Capacitor | Murata
R100 - SHORT - - -
R4 1005 75 kQ, 1 %, 1/16 W MCRO1MZPF7502 Chip Resistor ROHM
Rz 1005 24 kQ, 1 %, 1/16 W MCRO1MZPF2402 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 1005 100 pF, CH, 50 V GCM1552C1H101JAO01 | Ceramic Capacitor | Murata
www.rohm.co.jp _ .
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FIVr—2avhl s ORKET—4 (BEFT—4)
ViN=Ven, Ta=25°C
100
90 e
/ A 08C+: 10. pe@@eedkHz  ~v 1@.0mYpeak DG 0.0@ YV INTEG: 4@cycle HC: 1 [
Slp S@steps/decade CPRSN:OFF SLSWP:OFF ANAL:CH1/CHZ EQL:OFF SWEEP  [SE
80 I At 91.2010835kH= #R: —0.02%5 dB #®5! +E51.57 deg
70
60 VlN -50V ¢ 135
'\3‘ 4@ — e 8
o Pt
=50 . R -
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Figure 51. Efficiency vs Output Current

Time: 20 ys/div

Vout: 100 mV/div - /\
! \

v

lout: 500 mA/div

& \

f A
[

/ \ .

Figure 53. BHIG%
(lout=0A—1A)

Figure 52. B4
(lout=0.5A)

Time: 400 ns/div

Vout: 20 mV/div

B et A v o it ot T A e B S e P P

lout: 1 A/div

— s b St b e S e b A il

Figure 54. Hh ) v FILERXE
(lout=2A)

www.rohm.co.jp

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

TSZ02201-0T4TOAA01670-1-1
2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

PCB L1 7 FEREHZDWNT

DC/DC A2 /"A—2 DEFEFHIHWTPCB L4 7 FOFREEFEBIZEETT, BUHLA TV MILY, BRICET %%
HEBEFEET S EMNTEET, Figure 55 i 5 Figure 57 (ZFEE DC/DC O U N\—2 DEF B %R LK TI, Figure
55 0 Loop1 (& High Side Switch ¥ ON, Low Side Switch A¥ OFF Bf([Ca v /\—AR [CHENDERZR L TH Y. Figure 56 M
Loop2 I High Side Switch A% OFF, Low Side Switch A ON B [Ca 2 /N\—R [ZHENDEFRER L TLWET, Figure 57 DK
213 Loop1 & Loop2 MEH%EFKRL TULVET, HighSide FET & Low Side FET A I oA oA, A obh ot I~ALEIRT S
UK DOERITHLLELRLET, CORBEINPRABLE-OERERESALERENENEST., TOLHALTY
ToHE IC TRESNIKBHBOEREEZ TESEFNELTEIILT, /JAXERBOETIENTEET, FMlcO2ETFEL
TIFERAYFUITLFAL—E2SY—ADT7TIUr—30/— b+ TBREQAVN—2DPCB L4 7Y FEEZ] 288 <
k-1 AN

Figure 55. High Side Switch: ON. Low Side Switch: OFF B D EFIZ

High Side Switch L
1 N\ _COUT
\
AN

Vin O O\O ryy e ¢ O Vour
JCIN

Loop2 )
- L’
Low Side Switch
GNDO T L4 O GND

Figure 56. High Side Switch: OFF. Low Side Switch: ON B B #R &

L O Vour
Cour

Low Side FET T
OGND

Figure 57. BRDESR. LA 7V FETOEERERN

C
" High Side FET_|

GND

www.rohm.co.jp

TSZ02201-0T4TOAA01670-1-1
© 2022 ROHM Co., Ltd. All right: d.
TS759111 » 15 « 001 righis fesenve 29137 2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

PCB L4 7 rREHZDWNT — &=
PCB LA 7™ FEHHTAMICIE, UTFICEFE2EEHITSEELTHRIHLTIEEL,

s ABAVTUHCnIE, IC D VINSHFIZAEEAR YR IC LR LAICERE L TL S0,
CSWEDRAYFUT/—FRIE M/ —FADACHEHEIZLDE/ A1 ADEENRBSIND=H. 1 50 ZIZHRERR Y
ALCELSFL—RLTLESL,
*R1 & R2ASFBERFICTESEFAEVMIEICEEE L. Ri. ReMH FBIGFETHOERBERC LTLESLY,
“FBIZDEMNBSA I, SWD/ —REETEELREYE LT EESL,
*RiolE 74— KAV Y DOERBEFEEOAERATHY., A 7vaveihyzxEd,
Rio ICHEMZHRAT D ETFRAZZANT 74— FAY Y OREREIHE (AT —YY) 2HET 3 ENTEET,
HH., BERE a3 —FLTIHEACESLL,

o [ =T - =T O o J
: : L[] 1O O I

5 & 3 (@)
a| g |
Cin b
O O T
O O |a| O] |O O O

BELAT Y b/Z—2 (Top View) B5EL AT k32— (Bottom View)
Figure 58. PCB LA 7 3l
g%'zrghénd;ol\'/]lpm., Ltd. All rights reserved. 30/37 15202201 ggg%’:%?g;g;&

TSZ22111 « 15« 001


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

BBEL(ZDINT

REREHSHE VT, ROFHATEESE TS,
(FREERFRIEEETINT, BFI—TCUEFBBLTLEELY, )

1. FBEETaMN125° CLUTTHB &,
2. F TSIV aVvBETIMI50°CUTTHD &,

FuITOX O I VBETIHUTD2EY TEZADIENTEET,

1 EERRETOAYTr—S EERLRE TSRO HHA.
Tj = Tt + Y x W [°C]

2. EELEE Ta b oRHZBA.
Tj = Ta + 6;4 x W [°C]

Yir Pv v ar—yr— O LERLMBEE S A — 2 (BUEH)
O :Prrvva L —EARBEMBER (BEH)

IC DEEE W IFUTOXTREYEY,

V
_ 2 our
W = Ronu X loyr” X

Vour
+ Rony X lour” (1 Y )
IN IN

1
+Vin X lec +5 X (tr + tf) X Viy X Ioyr X fsw [W]

Ronn : High Side FET ON ##i (ES#I%E) [Q]
RonL . Low Side FET ON 41 (BEKMEE) [Q]
Loyt © HAER [A]
Vour © HAERE [V
Vin : AREBE V]
Icc . ERER (ESHEN) (A
tr D RAYF UL EMNYER [s] (Typ:3 ns)
tf D RAYFUIALETAYEERM [s] (Typ:3 ns)
fsw D Ry FUURRE (ERHEN) [Hz]
tr tf
(3ns) ta—mi le—»! (3159)
VIN
1. Ronw X Ioyr”
™~ 1
Vew 2. Roni, X loyr”

3. %X(tr-l'tf)XVINXIOUTXfSW

TT
]

A
Y

fsw

Figure 59. SW Efz

www.rohm.GO.jp TSZ02201-0T4TOAA01670-1-1
© 2022 ROHM Co., Ltd. All right: d.
TS759111 » 15 « 001 righis fesenve 31/37 2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C

Datasheet

A H 7 S il [B] & B (Vote 1)
1.2.SW 3.5
VIN
VIN
\'Z|' 40 kQ g
U ss[h
50 Q —'L 100 kQ
L B A [
GND G_N_D GND GND
4 FB 5 EN
o 0k
z 100k =
EN [ }— ﬁi
10 kQ =
L »—:l—|l—'
= >
GND ) 7 N
10 kQ >
"_':'_‘5 850 kQ 1| ]
>
0k GND GND  GND
>
>
6. PGD
PGD
50 Q
£l
GND  GND

(Note 1) EfEIX Typ TY .

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

32/37

TSZ02201-0T4TOAA01670-1-1
2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

ERLEDOIE

1.

BIROBEHICDOLT
BRIRVIDOFEHICLY LSINBIRT 2B HY F9, HEGHIBRERL L THBICERLE LSI OERmF
BICAA A —FEANDHBEDREEBL T ZEULY,

EBRSA4 IO T

EWNI—VDHREHZIBWTIK, BRZ A VOEKRIE, B D E—FURIZHEBESITLTLES WL, 959V K3
AVIZDONTE, BAHONE—VHRHZEELTLESL, F-, LSIOTRTOERHEFIZTOVTERE-—YISHY
RiFFRIZar T oY ERBATDIELEDIC, ERaVTUYFERADOKRE, BETREBRTHAREISZELEFRTS
AVTUYOBFEICHBELVC LETHCHREDSI A, EHERELTLLIESEL,

T390 FEIZONT

L AFESiHETF Bl E—2 FSA4/ OB A, DC-DC aVNN—20OHA%EE) [ZD2LWTIE., LAROSEEETOEZE

TSV ERUTICIRND CENEZONE T, L BFEEHFAFEERICL >TABNIZHIBEERE. V5

T2 FHFIEODEEIEHEREICEVTERIEEBRICHESILSICLTLEE N, FLERICBERREENH. I35

v RifF. L BEEFHHEFUNDTRTOHRFNIT SO FUTOBEEICHELHENESICLTL S0, FASHE.

Iaf‘&u L BFEMELDOEMEICE > TIERIELEDTEEGLRLET LML HY T, IC OEMELEIZHBEDL
CEETRCHERLLESL,

T390 FE#/2 =221V T

IMEBT SOV REREBRISVYFHRHBEBE. RERI IV ENRE—VEIMERT SOV FRE—VEREEL.
NG — UERIRDIERS \tkﬂéiﬁltcl:é%&%ﬁb\/l\{n?’?7'7/ FOEEEZZRLLSELGVEIIC, £y FOEERT
1R7—RTHEEHELFT, MITBREDT SV FOERBNAEZ—VIEHLEBVEIFELTIEEN, ¥
TOVERESA U DORBIE. B VE—FURITHEDLSITLTLEEL,

HERBERBIZONT
HEHERGTRESNSEET IC DHEE - BFEZRIELET, F-. FHEEFERIHFETRESNSBEENE
BFIZBEVWVTOARESNET,

SwiahlLy MMZDULT
IC REHIEBEEEX, BRBRABICHELSERET, BEMNIZS Y 1ALy FAFNIBENHYEIDOT, ERD
TYVTBECER. 7592 FKNRA—VEBOIE, SIZRLITEELTLESL,

2y FERTOREICTONT

Yy FERTORERIC, 1 VE—F D RDEBEWNEFICO VT U EERT H5E6E. ICITX LA EAD
HBEDT, 1 TRTLIHTHEZT O TLIEZSL, BHESRMKELT, MNAIRICET—REHEL. ERCRED
BRIZIE+ 2 TEFELCESWD, Ff-. REIRTOREANDERZ T IRICIIVNTERZ OFFICLTHhLERL., ER
#OFFICLThLERYSMLTLEELY,

MFHE a—kEBREREICONT

T FERICWMYFFBEE, ICOREPHEBTNICTHFITIELTLESL, B> TRYFIT-5BA. ICHABIET S
BhLHYET, £z, HALERRUI SO FHE. EABIZEMAADZHRE L,’C/E—FL,T:%AI:’DL\’C’BE&
EoBNAHY ET,

REBDADIHFOLEIZDINT

CMOS SV PREADAAZIFEICA D E—FURADNEL . ANHFEA—TUICT B2 L THETSEDIREIZLHY
F9, CNITKYRABOREBY — FDp FrRIL. n FARILES DR IANEREKELLGY, FELERERMNR
nNEY, £ BEREICKY. BENDEEZT S EABHYET, &> T, RERADIHFIIFIZHEFELTS =0
NTWEWRY ., BYGER. tl,<(¢’7“5r7> FISHERT DL SICLTLIZEL,

www.rohm.co.jp . TSZ02201-0T4TOAA01670-1-1
© 2022 ROH1|\g .C(())(.),1Ltd. All rights reserved. 33/37 2022.04.06 Rev.001

TSZ22111 «


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

EREDIEE — H&F
10. FAAMFIZDNT
KICIFE/UPYYICTHY., ERFHICEFPEHOIOOP+7AYL—aré, PEREZEALTVLET,
COPRBLEERFONEBLTPNEESH BRI, REOFERFIERINAET,
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
FRI L. BEME. VLVTEHBRORRELHEYBET., Lz >T. ABAHFIZGND (PER) KYBWEEZE
Y 3458, BERFAIFETDIEIBFEVAZLEVESHRISTEELTLEEN, Z7FUr—yavizbT
BRGFEEBFEETNFICHE o 1-15A. NBEABEERFEEETIAEEAHYET. HAE sMiFarT
UHIZERAFry—OSN-RET, BRHEFNAGND (2o a— b ENBEHETT, -, BRHEFEIIZHER
FBFLEDEFAA— KH LLIFBIHFEERIFBFBICNANRADEA A —REHFATHEEZHELET,

\ B \ [ F5Y 2% (NPN) |
HFA ' HFB B | #HFB
® ‘ ) A E
} P—r | UL
+ P + ! + N + H
N P N NN iﬁ%ii% ._P NP E?
% TR R Y4
A T PE IR N T PEIR o FERTF
g4 %
L - GND ND= 2 =4 GND
sezxr - o0 BERT = © CND=" Wwoxr =

Figure 60. €/ 1) 2w % IC &4l

11. 5399 - avFoHORMEERICDOINT
SMFFaoTOHIS, ES52v Y - AT UV EFERTHIEE. BRANMTRIZELLMBEDET. RUERERE
IZ&EBBRENDEILEEZEEDS AEHMERELTLEELY,

12. BEGRERERICDOLT

IC ZRBEASHCH-ONDEEREDNRZABLTHEYEY, R EEHMEERNTIHEAWNEEETA, AL—
ReEAHEETBARENRIGT L. RERERRASELEANT—RFHMN OFF LET, TORFY TR
ETAMETIHEEBEEBTERLET. 46, EEREMNBRIEAZAEREZBA-RETOBEELRYEIO
T, RERERBZEALEZEY FEREGER, BEACBIT TS,

13. BERBEEBI=DLT
WIS IEBREEN(R L BERREEBEAS NI ABEEA TS0, BH 3— M IC WEEHELFT
2. CORBEBIIREOLERIC L SHWEHLISAREEOT, EFMTRBEBIIE, BIEHTO RIS
THLOTEHY FL A,

www.rohm.co.jp

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

TSZ02201-0T4TOAA01670-1-1

34/37 2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C Datasheet

AWM AER
B D 9 S 2 0 9 N U X | -| CE2
] |
NyHg—o MRSV
VSON008X2020 C: EHS v 8R
af, Jr—3 5tk
E2: J—ILRIVKRRTF—EVY
ZEME
VSON008X2020 (TOP VIEW)
Part Number Marking
<«
D9S / LOT Number
2009 /
Pin 1 Mark
www.rohm.co.jp TSZ02201-0T4TOAA01670-1-1
© 2022 ROHM Co., Ltd. All right d.
TS759111 » 15 « 001 righis fesenve 35/37 2022.04.06 Rev.001


http://www.rohm.co.jp/

BD9S209NUX-C

Datasheet

N tiEREBE - Jr—3S VT HE

<BEmE. SERE. aKFE>

Package Name VSONO008X2020
2. 0£0. 05

1PIN MARK

0N :’:]
Ao, 05 s il e
N
1. 5+0. 1
5+
Cco. 25 0, 5+0. 1
L amae -
HEHHHENH
\/ ]
o
"l 4+-—-——} 1 H
O' 0
a s
° |
1
[T [
8

0. 6MAX
il

[ ]
-
2 -

(UNIT :mm)

PKG:VSON0O08X2020
Drawing No. EX178—5001

2R3 IVRRT—EVY
aERE 4000pcs
aEAM E2

(U—ILEEFIIHL, AFTT—T%5IEH L
EETIC, BROI1BFBEVN ELICSEHAM, )

Reel

™
0 0,0 0,0 0,0 0,0
E2 | TR E2 | TR E2 | TR E2 | TR
TL : E1 TL : E1 TL i E1 TL | E1
\ Direction of feed \
Pocket Quadrants >

www.rohm.co.jp

© 2022 ROHM Co., Ltd. All rights reserved.

TSZ22111 « 15+ 001

TSZ02201-0T4TOAA01670-1-1
36/37 2022.04.06 Rev.001



BD9S209NUX-C Datasheet

WETREE
Bt i EERE
2022.04.06 001 HR
WWW.F0hm. O Jp TSZ02201-0T4ATOAA01670-1-1
© 2022 ROHM Co., Ltd. All right: d.
TS759111 » 15 « 001 righis fesenve 37137 2022.04.06 Rev.001


http://www.rohm.co.jp/

Datasheet

—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,

Notice-PAA-J Rev.004
© 2015 ROHM Cao., Ltd. All rights reserved.



Datasheet

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,

BESICHITSHEEER
x%&@ﬁ%ﬁlﬂbrmmm%mrﬁu\#ama%l;UME?%:tﬁ&UiﬁywummﬁbIEf®£§ﬁ\
REFICEVWTHERHNKREEREDS A, EARRKERULOBETESNMEINENESICTEALLEZ S, 52K
BRETCEBERLIRELLTCEDLO. TOHEBERKREEHRL LIV, (AERURFEOT7—X. FEWND
DiFEE. 1A TFATOHRE. EEFL, BEEEE. FALITOITEDT—RE)

RE - B EOIFEERIE
1. AR ZTHRORBEXIEH CTRESNET LHESELFIALRFTEEOREICEEEZEZDLZETNANHY FT
DTIDESBERERVEHTORETETFTTLLEEL,
@ #RE. Cl. H2S. NHa, SOz, NO: ZDEBHHADE MEFITORE
@ #HEEE. BEELNTORE
@ EFHBAPEET HIEFTTORE
@ BOHBIARLELTWIEBHRATORE

2. A—LOERREFHTICEEFLTH, HEREHPREBBLEZRGE, FALFTEICREZSEX SARMAEDN
HYFET, HEREHNRZEBLEERE, FALEFTHEZERELEZS>ATIHERES CLEZHELEFT,

3. XERDEHK. REOBRFBEEFZELLVAE WERBEICRTSNTVWSXREAM) TRYHZWLLESL, XEARAAHS
BFSNTICHBBEEETSELEE. HRFEFISBEGR FLAMNMMEA, HFHAYEOTESGHAELET S
fEEABHYET .

4. HERAZERFLERE. RERBBAICTEARACESL, REBFHZEBLIEBESEN—IVVEZT 53 A TIER
(&L,

HRESNICHET SEEER
FURCHEFEATVIHRSNLIZ2RTNA—I— FANFEIATOETH, 2 KT\ —3— FIEO—LOHNERE
NHERMELEZLDTT,

NEEELOIESHE
AURBEERT HRIEL. BPOEXREMDELEICT, BULLEE LTS,

NELHERUVNEESXICETIIESEE
ARRE, HNEABRUNEEZEZCEDNS Y X MRHFIEVFICZATIEEINAHY FTITOT, BIHT HHEIZIE.
A—LABHELNEDLE S0,

MM EEICET S TREER
1. FEMICEBSNAHGICET SERER. FREVET -2 HETH—HETTHLOTHY . hilzB
TEEZBDOHMMUEERVZDMDEFIICOVTHEFRENGCV L EZRIETHEDTREHY FEA,

2. O—AlF, AER/EZOMONMBEF. NEEIEH S VEHBEEHF (VI FYIT7EL) LOBAEDLEISERLT
ELCEMRICEALT, MoRBEAESLOTREHY FEA,

3. B—LAF AESZRFIAEHICEEHESINZFERIZOVT.A—LE LLEEZEFLIFEXITEE L TLIHMEEE £
DDOEFIOREREFIAE. ATRMICLRTHICEL, BERICHFEHETOIHLOTREHYFEA, EL. FAREEZE
BEOREICTERASNARYICENT, O—LAHAXBEET MMM EEZFRAINSCLEZHITEE A

EDHhDEEEE
1. AEHOEHRE—HEO0-—LDOXEICLDFROAEZT DI ELRCEHNFERT S EZEACEHIYBLET,
2. AUGZEO—LOXEIZLDBROREERH LK, D, B, RE. BRHFLLGVTILESL,

3. AEGXEFAEHICEHESN-KMFERE. AEWREROREFOEN. EEFA. HHVEETOMEZAZEMT
FRALGLTLEEL,

4, REMICEHSIATVWIHBRVEKLZFOERAHAE, O—L, O—LEFRSEE L{FEZHOEEX I ZHEEZR
_GTO

Notice-PAA-J Rev.004
© 2015 ROHM Cao., Ltd. All rights reserved.



Datasheet

—HRHEEEER
1. RERECHEALLIHIC. KAERELCHA. TORNBETACERSNDLSBBVBLET . 2EHICREH
SNZEIBFHECRLTIFEREHEASNLILICE>TELETES, HERVERICHL., O—LF—Y]
TOBELZAVFELADTIERRVET,

2. REHICERBEOARE, FENRITHRADENDTHY ., FPELBCEET I LENHYVET ., FHGOCHBARY
CHEAICERLTE, BAC0—LEXRBOTHRFOFERE CHERESL,

3. O—LRAFEMIZEHEINTVSIBEREIRYNGVWIEEZRATILDTREHY FEA, AL—, KEHICERHE S
FHORY [CE Y BEHRIIEZBICRENELESEICENTE, O—LBR—UYZDEREZEVFEA,

Notice — WE

Rev.001
© 2015 ROHM Co., Ltd. All rights reserved.



	Datasheet_BD9S209NUX-C(JP)_Rev001
	概要
	特長
	用途
	重要特性
	パッケージ
	基本アプリケーション回路
	端子配置図
	端子説明
	ブロック図
	各ブロック動作説明
	絶対最大定格
	熱抵抗
	推奨動作条件
	電気的特性
	特性データ
	機能説明
	1. イネーブル制御
	2. パワーグッド出力
	3. 出力ディスチャージ機能
	4. プリバイアス機能

	保護機能
	1. 負荷短絡保護機能 (SCP)
	2. 過電流保護機能 (OCP)
	3. 低入力電圧誤動作防止機能 (UVLO)
	4. 温度保護機能 (TSD)
	5. 出力過電圧保護機能 (OVP)

	アプリケーション部品選定方法
	応用回路例
	1. スイッチング周波数
	2. 出力電圧設定
	3. 入力コンデンサの設定について
	4. 出力LCフィルタ定数
	5. ソフトスタートコンデンサの設定

	推奨部品メーカー一覧
	アプリケーション例1
	アプリケーション例1の特性データ(参考データ)
	アプリケーション例2
	アプリケーション例2の特性データ(参考データ)
	アプリケーション例3
	アプリケーション例3の特性データ(参考データ)
	アプリケーション例4
	アプリケーション例4の特性データ(参考データ)
	アプリケーション例5
	アプリケーション例5の特性データ(参考データ)
	PCBレイアウト設計について
	熱損失について
	入出力等価回路図
	使用上の注意
	1. 電源の逆接続について
	2. 電源ラインについて
	3. グラウンド電位について
	4. グラウンド配線パターンについて
	5. 推奨動作条件について
	6. ラッシュカレントについて
	7. セット基板での検査について
	8. 端子間ショートと誤装着について
	9. 未使用の入力端子の処理について
	10. 各入力端子について
	11. セラミック・コンデンサの特性変動について
	12. 温度保護回路について
	13. 過電流保護回路について

	発注形名情報
	標印図
	外形寸法図と包装・フォーミング仕様
	改訂履歴




