ROHM Datasheet

SEMICONDUCTOR

E&MmIT 27V ~55VAAH2A
1ch FEIHAEESR B&FE DC/DC O /v—4

BD9S231NUX-C

= HEERKE
BD9S231NUX-C [Z{& ON i/ —MOSFET B AHKERE: 27V ~ 55V
HNBL-AHERBRERDC/IDCaVIN—4ETT, m HA @,H_:_n"'"' 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)
O ADFEANLTETT, hL Y FE— FHIEIC B High Side FET ON #&#7 150 mQ (Typ)
LOERGBECESEEELGET, F-uUBME B Low Side FET ON #£#71 : 95 mQ (Typ)
EEEZREBELTEY. LEVIRTEBRETT B vy MY URERER 0 pA (Typ)
Jr— 3 U EBBAIRETT, n HEFAREEE -40°C ~ +125°C
BE nNyb—o W (Typ) x D (Typ) x H (Max)
B AEC-Q100 xfii(Note 1) VSONO008X2020 2.0 mm x 2.0 mm x 0.6 mm
B 1ch R#AZEREEE DC/DC O v/N—4
B ALY 7T MRE— HEE
m T—5y FHA
B EANBEREER LR (UVLO)
B BEERRE 1% (scp)
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wFEEER
(TOP VIEW)
SARS L . 8 |GND
- 3
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ss|3 6 |EN
FB|4 "  5[PGD
S F B A
HFES ¥ B - T
12 SW A4 yF T HAHEF TS, High Side FET U Low side FET D FL A VIZ#EHEShT
’ L\i_d-o
VI bR — FERRERF TS COWMFICT VT UOHEERT S LICESTHAE
3 Ss EDILENYBBERETEET . BEEDREREITT T r—> 3 VEBGBEERE
5. VILREZ— AT UYDEREFSHBLTIIEZE,
4 B HABET 4 — FAYIHFTS, HABEDERABEEMEL TS, MABER
EAEETZ IV r—a Vv BRBEERZE2 HABEREESBL TS,
5 peD | STy FHFTT . A—TY FLA VHADEOERTERICIL7 v TLTRAL
FY, ENEOREAEIIEEESRE2 NJ—Jy FHASBLTZELY,
6 EN TINARADA X—TIIHFTY, COHFZE Low [2FTDE. THRAANY Yy REFHY
LET. COmFEHGhITTHE, TS RANERLET,
BRANGFTY, #EMBEELTIOPF(Typ) DESI vy - aVFUoHEERELTLE
7 VIN S, HEMICOVTIER, 7TV =23 VEREBEERE 3. AR VT UHOERFEITDOL
TEBRLTLESEL,
8 GND T390 FigFTY,
i EXP-PAD | REMEM/ Y FTY, ETEEALTARBO PCB /570 FIL—VICHEKET S &
TEA-MBRMENELNET,
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&0y SR

1.

VREF
REEEBERETY

Soft Start

YIRRA—FEABTY, BONHABEEZILLEFEIET, HABEDOA—/NN—La—FEHBSCIENTEET,
VIR — FEBIESSIHFIZCAVTUHEEHET A ETHEETEET, (BREBEAEITITUS— 3 VERGEE
EAHESE YIRREZ—baAVTUHDHREESE) £f-. SS i+ OPEN BIXAREY 7 X4 — MR tss (BRI
) TYITRRE—FLET,

Error Amplifier
VREF EE & FBIRFEEEZAN LT HREBIERTY

PWM Comparator
Error Amplifier DIEABEE . Slope EBZLET S /\L—2TT, HARAYFUITNRNILADTa—T 1 EHlEL
i-a-o

OSC (Oscillator)
RIRBERBEERT HEEBTY,

Driver Logic
ALY FUTEME L RIEREMREEEEZHIET HEIETT,

PGD (Power Good)

NRI—5y FIFFTY, FBIFEEMN 0.8V (Typ) D +7 NLINDEEIET 5 &. NED Nch MOSFET AY OFF L.
PGD B AA HighI2HEYET, ALY 3L KREEICIE3 WDERTY XN H D=8, FBIFEEM 0.8 V (Typ) @
+10 AR DEFEEN NS & PGD HAM Low [THY ET, COMEEILY T RREA—MRETTEHEHMHY . ZO
Bl SS iiF OPEN B tss (BRI, SSImFICaAVToHEGEB tss o (FFUSr—2a VvBREEALES. VD
FRE—bOVTUHYDERE) EHYVET,

UVLO (Under Voltage Lockout)
BANEEREEMHLRETY, VInA 245V (Typ) LT TTNAREI Y Y FEDULET, BH. ALYPIILFE
FElX100mV (Typ) DERTFYIREEHE>TWET,

SCP (Short Circuit Protection)
BRERRENRTT, VI FRI—FETHER. FBIHFEEN 0.56V (Typ) UTIZHY . ZDIREA 1 ms (Typ) H#
#95E 14 ms (Typ) BIHAHERD MOSFET % OFF L. #D#%BEHLET,

10. OVP (Over Voltage Protection)

HAOBEERERBTT, FBIHFEETAH 0.88 V (Typ) MU LEIZH D EHAED MOSFET % OFF LE 9, FB iHFEEMN
0.856 V (Typ) KL TIZ# % &AM MOSFET W BEEEICRY £,

11. TSD (Thermal Shutdown)

BERERKTI, BERERKE IC RERE T) A 175°C(Typ) UEIZHDETFNSARB Y vy k&L, IC WER
BEATSDALYL3)LEETEDE, 25°C(Typ) PERTYSREL > THEESHLET,

12. OCP (Over Current Protection)

BEFIREMEET High Side FET ICHRNAEFRERAA Y FUITERBD 1 A4 7L EIZHBETE 2 ETERLTLE
ER
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R RKRER

1§ H Ek=) E By
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 MEERUVHFREGEL L DENBEREREZBAEEE. FLELFIHECEIAELELAHYETS, Ff-. Ya—FE—FLLEF—TUE
— P& WERBEEETEELA. BNBRREREZBRA DL SUBBE— FAEESNIEE. 1 — XU EYBNLERERERERE L TLM1F

&5 THEBELLET,
FE 2:

REERAHMEEECBEZA AL OUCHEAZEINFET L. FYTRELRICEY, ICAROREZBLIEDILITOBENVET, REEAHNEEEZE

ZBPEERERY A XERET L. HRAMEERERECT L MR EFERAT L E RRESHBREZEZ TV L S BERICTRECLEW,

mﬁ*ﬁ (Note 1)
) K (T s e
E B e (Typ) B
1 BEAR (Note 3) ‘ 4 EBEHR Note )
VSONO008X2020
x93y —-RAERERMBIER Bua 181.90 47.90 °C/IW
Sy ar—n\ysr—Y EEBIDEBEEE/NS A —4 (Note2) Wit 20.00 7.00 °C/IW
(Note 1) JESD51-2A(Still-Air) (2%, BDIS231NUX-C Fv J#@EALTLET,
(Note 2) Sx 5L avumbituhr—S (E—L R8RS LERLE TORERIRS A—4,
(Note 3) JESD51-3 [Z#4 L 1= B4R % A,
(Note 4) JESD51-57 [Z##L U 1= E 4R % .,
I E AR HiR# HEiR-Ti&
18 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1E8 (kM) #HE
fRE/RE— $REE
EHESURFRE—Y 20 um
+ BB L AR H
— . H—<JLEF (Note 5
piil R o %
Al E Z AR HAR# HiR-Ti& EvF 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 4EB (@) thE
tREF—2 HHEE fET—> tRAEE HET— tRAEE
RES VRS- ’ ’
EEAIE AR 70 um | 742 mm0O (EEAH) | 35um | 742 mmO (EEAF) | 70 ym
(Note 5) BEBET , B DIRELEHT 5, BEEES > F/RZ—2I2H#/ S5,
HERENERHE
H B Hox=7 =/ =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

(Note 1) HHABEIL 0.8V UL TRERRETY A SW RV ABIZE > THBE NS HEAHY Y. REFMARRERICOLNTIE

FTIVr—oa v REEREOHNABEREPIO)ESESLEN,
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BD9S231NUX-C Datasheet
EBSRMEYE (SICHEEDLRVEY Ta=Tj=-40°C ~ +125°C, VIN=5.0 V, VEN = 5.0 V, $Z4{E (L Ta = Tj = +25 °C)
H B Hok=s =/ T =K B & B
VIN
Sry MY UBERRER Ison - 0 10 A | Ven=0V, Ta=25°C
ERER loc 250 | 400 | 550 | pA ';‘iu}fyoalmﬁgj%lzﬂg °C
UVLO RHERE Vuvior 2.30 2.45 2.60 V| Vin TR
UVLO R EE Vuvioz 240 | 255 | 2.70 V| Vn LEE
UVLO EXTY L REE VuvLo-HYs 50 100 125 mV
1 3x—=7IL
EN AAEE High VENH 1.0 - ViN \Y
EN AHZEE Low VENL GND - 0.5 \Y;
EN RAER len 2.0 5.0 8.0 WA | Ven=5.0V,Ta=25°C
HEEF
FB i FEE Vrs 0.788 | 0.800 | 0.812 | Vv | (o1
FB RRAER IFB - 0 0.2 MA | V=08V, Ta=25°C
YIZrRE—F
0.5 1.0 2.0 ms | Vin=5.0V, SS i#F OPEN B
Y7 RRS— b tss 0.6 12 | 24 | ms |Vw=33V,SS#F OPEN B
SS REER Iss -1.4 -1.0 -0.6 HA
AL F U TREE
24 v F T ERE fow | 20 | 22 | 24 | MHz |
Power Good
PGD Falling (Fault) &E Vecotn pe | P Vs Vs V| Ves TH&EE
x 0.87 | x0.90 | x0.93
PGD Rising (Good) &% VPGDTH_RG X\(/)'.:SO x\(/)fSBB X\(/)'.:SG \Y Vre LR
PGD Rising (Fault) B Veeotre | s | o0 | ko | V| Ves ESES
PGD Falling (Good) EE VPGDTH_FG x\gl.:(B)4 x\1/|.:(B)7 x\ﬁo V | Vre TR
PGD HH—UER ILEAKPGD - 0 2.0 MA | Vpep=5.0V,Ta=25°C
PGD FET ON #&#% Recp 30 60 120 Q
PGD /1 Low Level EFE VpepL 0.03 0.06 0.12 Y, lpep = 1.0 mA
A4 ¥ F MOSFET
o 80 150 250 mQ | Vn=50V
High Side FET ON ##i RonH
90 175 280 mQ | Vn=33V
_ 55 95 150 mQ | Vn=50V
Low Side FET ON #£#i RonL
60 100 160 mQ | V=33V
High Side FET 1) —4 & ILEAKSWH - 0 5.0 LA ¥;N: 255"502;/' Vsw=0V,
Low Side FET U —% &k ILEAKSWL - 0 5.0 ¥;N:255'5°2:/v Vsw=5.5V,
BEIFE SW Tt Note2) locp 2.50 3.00 3.50
SCP, OVP
BFERGRERKERE Vscp 0.48 0.56 0.64 V | Ves BT
HABEEREREEE Vovp 0.856 | 0.880 | 0.904 | V | Vs LEE

(Note 1) FB 2L 5—T7 Y TOHAICHEMT 2MEADTRA - E—FTTR FSIET,
(Note 2) CHIFERFHETY . EEHFAREIT>TEYFELA,
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HET—4
(BET—4) BHICEEDLTLEY Vin=Ven
10 T T 550
Ven=0V
— 9
<§ 500
_é 8
-7 < Vin=5.0V
= 3 450 f
(@] 5 = /
= c
2 5 400 —
o 4 8 // L~ y
g 3 Vin=50V__| % 350 & - -
3 Vin=3.3V = -
5 O -
E 2 ‘P T
? \ 300 - .
1 \;/‘1 - Vin=3.3V
0 250 ]
%0 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 1 Shutdown Circuit Current vs Temperature Figure 2. Circuit Current vs Temperature
2.40 0.812
) |
T
3 2.30 l >
5 505 B £ 0.804 Vin=5.0V
& 2.20 /R 8 0.800 e
S S
£ 215 AN < T
> \ & 0.796
£ ViNn=3.3V m ViNn=3.3V
£ 210 L
2 0.792
N 2.05
2.00 0.788
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
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Figure 3. Switching Frequency vs Temperature

Temperature[°C]

Figure 4. FB Pin Voltage vs Temperature
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BHET—42 — #&E
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Figure 5. Soft Start Time vs Temperature
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Figure 7. High Side FET ON Resistance vs Temperature

SS Charge Current : Igg[pHA]

Low Side FET ON Resistance : Rqy, [MmQ]
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Figure 6. SS Charge Current vs Temperature
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Figure 8. Low Side FET ON Resistance vs Temperature
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BHET—42 — #&E
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Figure 9. High Side FET Leakage Current vs Temperature
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Figure 11. PGD Threshold Voltage vs Temperature

Low Side FET Leakage Current : | gakswi [MA]

PGD FET ON Resistance : Rpgp[Q]
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Figure 10. Low Side FET Leakage Current vs Temperature
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Figure 12. PGD FET ON Resistance vs Temperature
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BHET—42 — #&E
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Figure 13. UVLO Voltage vs Temperature
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, |
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Figure 15. EN Input Current vs Temperature

EN Input Voltage : Vgy[V]
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SW Curr

1.0 T T
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Figure 14. EN Input Voltage vs Temperature
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Figure 16. SW Current of Over Current Protection
vs Temperature
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BHET—2 — #HE
0.64 ‘ ‘ = 09 ‘ ‘

s Vin=5.0V : Vin=5.0V |

5 0.62 2 0.89 B

> ﬁ@l&% & l

2 0.60 £ I

g v S o088 -

K<) c

> 058 S

2 g 087

3 056 === = a

[0} c

a T S 086

§ 0.54 ! 3 -——‘T

5 <

g2 o052 e o 085 .

x quu R

S 0.50 § 0.84

8] o)

= >

2 048 O o083

a 50 -25 0 25 50 75 100 125 a 50 25 0 25 50 75 100 125
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Figure 17. Short Circuit Protection Detection Voltage

vs Temperature

Temperature[°C]

Figure 18. Output Over Voltage Protection Detection Voltage

vs Temperature
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HHRESR A

1. A 3—ILFHIEH
ENHFICEIMENIBERIZE 2T, TNA ROV vy b2 EO Y FA—LTEET, VenF 1.0V ELEIZT B L
REEERNSEEL. VI FRI—FEESTTNHNARADBEHLET . VenF 05 VUTIZT B ETNNA AN vy b
BV LET, NT—F Y FHARGY I FRE—INETLERICESEAYET,

Vin
0 >t
Ven N
Venn
Vene
0 l >t
Vour P
Vour % 0.93
(Typ)
0 >t
tss
twarr
200 ps (Typ)
PGD
0 >t

Figure 19. 4 *—JJL ON/OFF # 4 S V4 F ¥ — b (SS #HF OPEN B¥)

2. NRJ—=45y 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 FERIZIE3 WDERTY DAL HD=H. FBEHFEEA 0.8 V (Typ)
D10 %UADEREREN NS L. PGD ifFA—T> KL 4 > MOSFET AAON L. PGD ##FA60 Q (Typ) DA > E
—BURTINEDENFET, COWEEEFXY T FREA—MARTTEEEDICHY . TOEMIL SS inF OPEN B
tss (BRI, SSHFICa VT oY ERKER tssexr (ZIVY—2a VEREEAES YVIRRE—baVTY
HOBRE) EHYET, 2kQ ~ 100kQ DEMTEREIZTILT v TLTLEELY,

+10 % (Typ)
+7 % (Typ)

VEs
-7 % (Typ)
-10 % (Typ)

PGD

Figure 20. /X —45w FAAL 2 U5 Fv— |
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2. NRI7—FyFHAh — #HE

EN #%F UVLO | {R¥&HEE (OCP, TSD) (Mot ®) | X —%5'y FEE | /AT —4J v FHA

. RIRH B High / Low
fovpr | R
L 3] i 4an 3! Low
05VLUT -

(Note 1) {RE&#%Ee (OCP, TSD) BHIZ& Y FBIRFEEA 0.8V (TYP) D10 %LIRQEEENNS E/XT—F v REAE Low EHY ET,

3. FYINLT7RAEE
HAR TN INA TRASNFEREIZENTH, HANSGKELEREZSIESRAL I LI TEET, HIZIE. HAN
TYNALTFTRAENT=IREMNS EN %2 ON L1=15A. T/A1 ARED SSEEMNFBEEEL Y 40 mV (Typ) & WEEIZ
EFBHET, HAKRD MOSFET X OFF Z#KBLET . TD®R., R4 vy FUJEMEEBIRTHEVY I MR A— R &
2T, BHEERFREEREFTLERLET, NT—45 Yy FHARKY I FREA—FART LERIZEDERY FT,

VI ERE—F

VOUT

ov

40 mV (Typ)
FB

MER SS

H HiMOSFET OFF
SW

PGD

N

Figure 21. ZYUNA FREAL I VT Fv—k

4, 100 %Ta1—T41 - YA Y ILEME
ANBENBETLHREHAEBEICEDIC &, HABEZHIFT =012 1 YA U ILF=EFNLUEDRE. High Side
FET A 100 %A > DIREICHY FF, AABEENSSIZETIT S &, High Side FET (4 U REZ MG L ET,
HABEEZ#EZET H2-ODOR/NMAAEE Vn (Min) IZRRICTROHZZEATEET,

Vinwminy = Vour + lourmax) X (RONH(Max) + RL(Max)) \%

Vour HAERE

loutMax) C RRKHAER

RonH(Max) ~ : High Side FET ON 41 (EX#9HE)
R (max) A UFYZOERER
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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. CORERBIIERNLEE

MK DWIEMIEICENMG L O T, ERMGCRERRKRESE FIRTHNABERENZXRE LRASERNERERS
NBHERRTE) TOTERIFEF TSN,

EN ¥ FB ¥ EIRRE R EIRREEE

<0.56 V (T ON
10V ELE (Typ) =

20.60 V (Typ) OFF
05VLUT - Eii3)] OFF

tss
Vour
1ms (Typ) 1 ms (Typ)
0.8V f-—====

FB

Vscp: 0.56 V (Typ) —>- 2K

SCP OFF: 0.60 V (Typ)

LOW

1289 8%H
(HNBHER)

HE
HICCUP
Delay 5

14 ms (Typ)

SCPYUtw b

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. CORERBIIERMEERICKIBEHIEICHEDINLGZLOT, EEMTERERKSE BIZEEAD
BRENEXE LAZEFRINEBRERSINDGELE) TOTHEARAIZET T I,
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fREEHRE — WE
3. {BEANEEREEMLLHERE (UVLO)

VIN i FEEMN 245V (Typ) UFTTNAREI vy ROV LET,
BH. ALYV )LRFEEFI100mV (Typ) DERTFY S REH>TVET,

Vuvio-Hys /
100 mV (T
?I:(—y—p)— —4 Vuvoz : 2.55V (Typ)
LA

Vuwior : 2.45V (Typ) i

Vin (= Ven)

ov

twarr
200 ps (Typ)

- &
Vout

tss

O |

BEEE UVvVLO BEEEE

Figure 23. UVLO 24 2 V5 Fv— b

4. BE{REEREE (TSD)
IC ZBBIEMN S CI-ODBEERERK T, BERIIRSEEGHEENTHERALETA. AN—REESHEELR
ZTIREEAME L. Fy TRE T A 175°C(Typ) ETLRT 5 & BERER BN E/E L HHEED MOSFET H* OFF
LET, TORFYTRETIAMEFLTISD ALY Y 3L FEZTREZEABRTEBTERLET., 48, BRERER
BRIFENBEAEREBA-RETOEELEGYETOT, £y FOEBEGREMELLTEALEVTLESLY,

5 HHBREXRE#E (OVP)
AETARESOCHAEERENLDERBICHABEA—N—a—FE2R/NRICHZ 5-HDBEEFERK
T, FBIFEEAHNBEFRERHETETH S 0.88V (Typ) MlEIZH b E, HAHERD MOSFET % OFF L. H
HEEDLRZMAET, BRAE. BEHVETLTAERRENER SN, FBIHFEEH 0.8V (Typ) ITEFTDHEX
A vFUOIBEEBRALET, ENBAEFREREER LBRERXICIEI%UDERTIIRANHY ET,

Vour
Vowe : 0.88 V(Typ) hys : 3 %
FB e
w LTI L1
HEBOVPIES

Figure 24. OVP 24 2 V5 Fx¥— b
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FIVr—a vBBERRER A
COEY LA VISTFTREERUNOREE CHAOHE, BtETEMLADE(EEL,

ERZHRATHICHEYBBELGNRSA—FFTRICHEYVET,
Table 1. 7 FUr—3 3 Ui

EHH 5 ¥ 45)
ANERE ViN 50V
HAOEE Vout 1.15V (Typ)
A4V F T RIER fsw 2.2 MHz (Typ)
HAUy TILER Al 0.40 A
HAavFoH Cout 44 pF
Y7 bR — hE5RE tss 8.5 ms (Typ)
HARKARER louTmAX 20A
It~ FA [B1 2% 451
Rs
Vin l VIN PGD PGD
CINl
IRV Y
SS
| GND
Css ——

Figure 25. 7 ) &r—< 3 VI

1. RAYFUTREREE
A F VT RREEIE fsw =22 MHz (Typ) IZICHETEESATLET,

2. HWHBERE
T4— RNy O ERLICE > THNBEEERETEET,
Vourt
Vour = 2282 5 0.8 v
Ry
Ru
FB
[ — X BDOS231INUX-C Ai2 f#EHE TRE L TH AR

SW &/ ON BE5ffiA¥ 80 ns > TWVET,

R, 0.8 V(Typ) UTOXEm=T AHAEHICTIERSEZSLY,

Vour
80 [ns] < — T
Vin X fsw

¥ V—VBRICKDIHEABEEL LMY EFHCT0H.
Ri & RIFUTEMBFLTEHICTIEACEEL,
Figure 26. 7 4« — K/\vw & K EIE
Ri+ Rz <95 [kQ]
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FINVr—LaVvibgBRERE — &iE

3. AAAVTUHDERFEIZDONT
ABavToHCnmIZIEES IV Y - avT U ZETHALESV. CnIEAZY Yy TV A XDBFIZHERH Y .
VINSGFDIBIELS ICERBET D ETEDUNRERIELET, CnlEIES D&, BERME. DC/AA 7 RIFHE. BHE
LEZEOTENBEEMNMTUFETRIGHEVWKSICHET IBENHYET . ZTDLH. 7T r—23 Ll (P19)
ICHYFTHRAALEDILDESHEACESY, FEERE—UPI VT UHOMBIZK > TIXICHIEENET S HAE
HERHYEITDT, PCBLA T FEEEHIZDLT (P31, P32) 28BN S5 2. R/itE#HELOLET,
Flz. AT aELTERRE// A XERFT 2=OIC01yFOI VT oY HFEBMTEZENTEET,

4. HWAHALC 2142 EH
DC/DC O vN\N—A CIREFIERMEERZMIBTH-0IZ. BABEEOEBLRADLC T4 IILEHABETT, A
VERUREELTIE10UH ~ 15pHDEDESHERALCESLY,

I
. - . Vi
427D AFERER > loutmax + AlL/2 I
/\ Al
3 A\ ~—— _I_ -t l
HARKEBRER loutmax L,
. Vour
Driver
t
J}ﬁ- I Cour
Figure 27. 4 V&9 ZIZiin b EREN Figure 28. HA1 LC 7 1 JLZEIEK

VIN=5V, Vour=1.15V, Li=10pH, XA vy F oI BEH fsw=22 MHz TEHET LA 5042 1) v TILER
Al ER=IZHRY £9,

1

Al = Voyr X (Viy =V, X ——
L our X (Viy our) Vin<fsw XL

= 403 [mA]

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

HAI VT oY CourlZlFESI vy -aVvTUoHEFERAL, BEMEIFX 44 pF ~ M UF DEFETRELTLZE,
CourlFHAN vy TNEREREICHEEEZFETS, BELEND Yy TILEEREEE-EDHESITCour EEELT
(&L,

HAY Y TVBREERRXTREINET,

1
AVgpy = Al X (RESR + m) \4
Rpsp  : HA3 U7 4 OBHEEIER

CZTCour=44puF, Resr=10mQ &3 % &, HAY v FILERE AVreL 1T

1

AVgp, = 0.403 A X (10 mi + 8x44 uFx2.2 MHz

) = 5.55 [mV]

ERBESNET,

BEGES. L—TDOREBEE Cour ITERFLET ., ERICIE. PCBD LA 77 MOERRDSIEEL. ERT 558
OEfE., FRAKE CRERYE) ITEKYBERIEELETOT, BTE7ITUS—2 a3 v TORERLEREMD T4
HREEBLLET,
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5. YIFRE—FaAUTUHOHRE
ENimF % HighI29 5 &, VI FRE2— MEBEED B S EESRFOERICHRENTLEASFEONCEHABENILE EMN
UETDOT, BABEREDA—/N—2a— b ORABREHCIENTEET, I H LAY KM tss ext (& SS IHFIZHE
BT DAVTUOVDERICKELET, aVTUHDOBEMEIL 4700 pF ~ 0.082 yF OFEETHREL TL LY,

VEN
(Cs5%0.8)

tss Ext = Tl + torrser [S] Veun

VenL I/

C55%0.04 _ 0 t
torrser = (SSI—)+ 150 X 1076 [s]
SS

VOUT
tss gxr Y7 FRA— FEREHM
torrsgr @ REBEBIERRS
CSS : 8S ﬁﬁ%?ﬁflﬁj T oY 0 t
Isg : SS TEER 1.0 pA (Typ) P

— — -
torrseT

CCZTCss=001pF £FBE&
Figure29. VI FRE—FrBA 22T Fv—+

= (001uPx08) | (001uFX008) 4 450 % 1076 = 0.00855 = 8.55 [ms]

t =
SS_EXT 1.0 A 1.0 uA

SSiFFIZav T EEREE . OPEN, £7=1£10 kQ ~ 100 kQ DEFTEREICTILT v T LI=IREET EN #FF
# High 129 % & tss=1.0ms (Typ) OB THAEEIFI B LAY FT,

EEBRA—D—K
BEICHROEMMA—N—ERLET,

Table 2. #EERM A —H—

2% 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
gv%gﬁ)hénd?-lol\.}lpCo., Ltd. All rights reserved. 18/39 TSZ02201-0TATOAA01600-1-1

TSZ22111 + 15 + 001 2021.06.04 Rev.001


http://www.rohm.co.jp/
http://www.murata.com/
http://product.tdk.com/
http://www.coilcraft.com/
http://www.cyntec.com/
http://www.murata.com/
http://www.sumida.com/
http://product.tdk.com/
http://www.rohm.co.jp/

BD9S231NUX-C Datasheet

FF)r—afi1
Table 3. {FERHI 1

HH s 51
HIES IC BD9S231NUX-C
ABERE Vin 50V,33V
HAOEE Vout 1.0V
V7 ~RS— hEFE tss 1.0 ms (Typ)
HARKATER louTmAX 20A
BERERE Ta -40°C ~ +125°C
Rs
Vi l VIN PGD PGD
C:INl
l Ve leN SW[—ry 40U
Ly
RlOO
SS ri 1 L
Couti— — Cou2
Ci Ry
GND FB J—+
Css /— R,
Figure 30. S&[EEE 1
Table 4. &Y X + 1
No | /1\u&sr—o NS A—=4 HMWed (V1)—X) k| A—Hh—
L+ 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 3216 22 uF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
Cour2 3216 22 uF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
R100 - SHORT - - -
R1 1005 7.5kQ, 1%, 1/116 W MCRO1MZPF7501 Chip Resistor ROHM
R2 1005 30kQ, 1%, 116 W MCRO1MZPF3002 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp
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FFVr—oavhl1ORET—42 EET—4R)
VIN=Ven, Ta=25°C

100

©
o

- oy

aru

[e]
o

~
o
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!
|

o

'I V=50V
U

A O o
o O

V=33V

Efficiency [%]

w
o

N
o

=
o

o

0.0 0.5 1.0

Output Current [A]

15 2.0

Figure 31. Efficiency vs Output Current

Time: 20 ys/div

Y

Vourt: 50 mV/div
L " i - P

i s oy

" lout: 500 mA/div

e

Figure 33. BHIE&
(lout=0 A < 1 A)

[ \__-

Gain[dB]

80 — 7 180
V=50V
60 135
~
40 90
™
S
20 S 45 =
0 N N 0
[}
~ 1)
N \ 8
-20 45 %
\
- = Gain
40 | -90
Phase
-60 -135
-80 -180
1 10 100 1000
Frequency [kHz]

Figure 32. Gain vs Frequency
(lout=2A)

Time: 500 ns/div

-Vout: 20 mV/div i :

' louTt: 1 A/div

b

A o .

Figure 34. Y v FILERE
(lour=2A)
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FFV5r—avfl2

Table 5. {£#k45] 2

EH =) 4%
HiEL IC BD9S231NUX-C
ANERE VIN 50V,33V
HAERE Vout 115V
V7 ~RS— hEFE tss 1.0 ms (Typ)
HAORKEARER loutmax 20A
EEREIBRRE Ta -40 °C ~ +125°C
R
Vin l VIN PGD PGD
CINl
l Ven EN SW
SS
GND FB
~1
Figure 35. $&[EEE 2
Table 6. Ep&') X k2
No | /8yHsr—2 NS HA—4 qEL (¥)—X) 48 A—hH—
L+ 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 3216 22 yF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
Cour2 3216 22 UF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
R100 - SHORT - - -
R1 1005 27 kQ, 1 %, 1/16 W MCRO1MZPF2702 Chip Resistor ROHM
R2 1005 62 kQ, 1%, 1/16 W MCR0O1MZPF6202 Chip Resistor ROHM
R3 1005 100 kQ, 1 %, 1/16 W MCR0O1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp
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FF)r—savhl2oRtET—42 EET—4R)
VIN=Ven, Ta=25°C

100 80 T 180
Vjy=5.0V
90 P— 60 135
’ T~ o i
80 Pl \ \
1 == 40 = 90
70 == ™
’ A N n
— |/ 20 ~ 45
= 60 = ~ \\ 54
> I v,=50vV S o So N 0 =
g 50 £ ~\ 2
S V=33V O e 5
£ 40 N -20 M| a5
L
- - Gai
30 40 | an -90
Phase
20
-60 -135
10
0 -80 -180
0.0 0.5 1.0 15 2.0 1 10 100 1000
Frequency [kHz]
Output Current [A]
Figure 36. Efficiency vs Output Current Figure 37. Gain vs Frequency
(lout=2A)
Time: 20 ys/div Time: 500 ns/div
I Vout: 50 mV/div ' e ] Vourt: 20 mV/div
> AV st e et st " e T g Tt
i lout: 500 mA/div lout: 1 A/div

” At ko b b B o e e At
S T T »

Figure 38. BFIIEE Figure 39. ih' v TILERE
(lout=0A < 1A) (lour=2A)
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FFV5r—< a3

Table 7. {£#%I 3

EH Eis=3 R4
HETER IC BD9S231NUX-C
ANEE ViN 50V,33V
HAEE Vout 115V
V7 ~RS— hEFE tss 1.0 ms (Typ)
HARKEWER loutmAx 2.0A
EERBERE Ta -40°C ~ +125°C
Rs
Vin l VIN PGD
CINl
l Vey EN SW
SS
GND FB
CSS

Figure 40. &R 3

Table 8. Ep&") A ~ 3

PGD

No | /Susr—2 NS A—4 gqog (1)—X) bk A—h—
L1 2520 1.0 yH TFM252012ALMA1ROM Inductor TDK
Court 3225 47 yF, X7R, 6.3V GCM32ER70J476K Ceramic Capacitor | Murata
Cour2 3225 47 uF, X7R, 6.3V GCM32ER70J476K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R 1005 27 kQ, 1%, 1/16 W MCR0O1MZPF2702 Chip Resistor ROHM

R2 1005 62 kQ, 1%, 1/16 W MCR01MZPF6202 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
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FFVr—2avhl3nRtET—42 EET—42)
ViN=Ven, Ta=25°C

100 80 T 180
Vi =5.0V
90 60 135
o= \ ~
80 7~ \\
1 / _— 40 NG 90
70 {4 = U\
/ 4 20 RSN 45
— | N =
S 60 = N N 5
~ | vy=50vV S ~ N\ =
Q = 0 - \ 0 Q
c 50 £ > \ 2
S V=33V 8 ~is N £
£ 40 N -20 45 %
L “\
- e Gai :
30 40 | on 90
Phase
20
-60 -135
10
0 -80 -180
0.0 0.5 1.0 15 2.0 1 10 100 1000
Frequency [kHz]
Output Current [A]
Figure 41. Efficiency vs Output Current Figure 42. Gain vs Frequency
(loutr=2A)
Time: 20 ys/div Time: 500 ns/div
Vour: 50 mV/div . Vourt: 20 mV/div
o s W“MMMWWWWWM
o’ ‘
lout: 500 mA/div lout: 1 A/div
n———-—n—// L——— b ! ‘

Figure 43. BFIIEE Figure 44. ih') v TILEE
(lout=0A < 1A) (lour=2A)
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Table 9. {£#:45 4

EH =) 4%
HiEL IC BD9S231NUX-C
ANERE VIN 50V,33V
HAERE Vout 1.2V
V7 ~RS— hEFE tss 1.0 ms (Typ)
HAORKEARER loutmax 20A
EEREIBRRE Ta -40 °C ~ +125°C
R3
Vin l VIN PGD PGD
CINlI
— VEN EN
SS
GND
€
Css ——
Figure 45. S&[EEE 4
Table 10. Ef&1J X + 4
No | /\yhr—o NG A5 #HEd U=X) 258 A—H—
L+ 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 3216 22 uF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
Cour2 3216 22 UF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
R100 - SHORT - - -
R1 1005 10kQ, 1 %, 1/16 W MCR0O1MZPF1002 Chip Resistor ROHM
R2 1005 20 kQ, 1 %, 1/16 W MCR0O1MZPF2002 Chip Resistor ROHM
Rs 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
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FIVr—2avhlaDBET—4 (BET—4)

ViN=Ven, Ta=25°C

100 80 T 180
Vi =5.0V
90 e 60 135
’ T ~a \\
80 Yl T —— X~
] 40 4 90
) N X
70
—_ '/ A 20 N\ N 45
S 60 & NI N\ o
~ W vy=50vV 3, < N, 2
S 50 £ S 0
S V=33V & SN E
£ 40 IN T~ = -20 N 453
L \
- = i \
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Figure 46. Efficiency vs Output Current Figure 47. Gain vs Frequency
(lout=2A)
Time: 20 ys/div Time: 500 ns/div
Vour: 50 mV/div Vourt: 20 mV/div
L - a B i N P g 0 e P Wt P e b 0 g N
lout: 500 mA/div lout: 1 A/div

_/

Figure 48. &%IG&
(lout=0A - 1A)

Figure 49. hY v FILERE
(lour=2A)
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A —3,g°
FFIV5r— 30615 Table 11. {EFA%I 5

BB i85 el
HETER IC BD9S231NUX-C
ANEE Vin 50V,33V
HAEE Vout 15V
V7 ~RS— hEFE tss 1.0 ms (Typ)
HARKEWER loutmAx 2.0A
EERBERE Ta -40°C ~ +125°C
Rs
Vin l VIN PGD PGD
CINl
:|: Ven EN
SS
1
Css ——

f —

Figure 50. S&[EEE 5

Table 12. #HZJ R ~ 5

No | /Susr—2 NS A—4 gqog (1)—X) bk A—h—
L1 2520 1.0 yH TFM252012ALMA1ROM Inductor TDK
Court 3216 22 yF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
Cour2 3216 22 UF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R 1005 16 kQ, 1 %, 1/16 W MCRO01MZPF 1602 Chip Resistor ROHM

R2 1005 18 kQ, 1 %, 1/16 W MCR01MZPF 1802 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
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FFVr—avhls RFET—2 (BET—4R)
ViN=Ven, Ta=25°C
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Figure 51. Efficiency vs Output Current Figure 52. Gain vs Frequency
(loutr=2A)
Time: 20 ys/div Time: 500 ns/div
- Vour: 50 mVi/div | Vour: 20 mV/div _
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Figure 53. BFIIEE Figure 54. Hih') v TILEE
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FFV5—avPle

Table 13. L4451 6

1EH k=) 445
HiEL IC BD9S231NUX-C
ANEE Vin 50V,33V
HAERE Vout 1.8V
V7 kR4S — hEEfE tss 1.0 ms (Typ)
HAORKEARER loutmax 20A
EEREIBRRE Ta -40 °C ~ +125°C

Rs
Vin l VIN PGD PGD
CIN1:|:
— VEN EN
SS
GND
4
Css ——
= = Figure 55. SZE 6 ==
Table 14. BB&'J X b 6
No | /1\wuir—2 NG A—4 HqWeg (P)—X) 548 r—h—
L1 2520 1.0 yH TFM252012ALMA1ROM Inductor TDK
Court 3216 22 uF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
Cour2 3216 22 uF, X7R, 6.3V GCM31CR70J226K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
Ri1o00 - SHORT - - -
R4 1005 30kQ, 1%, 1/16 W MCRO1MZPF3002 Chip Resistor ROHM
R2 1005 24 kQ, 1%, 1/16 W MCRO1MZPF2402 Chip Resistor ROHM
Rs 1005 100 kQ, 1 %, 1/16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp
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FF)r—savhle DRFET—2 (BET—4R)
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Figure 56. Efficiency vs Output Current Figure 57. Gain vs Frequency
(loutr=2A)
Time: 20 ys/div Time: 500 ns/div
Vour: 50 mV/div Vour: 20 mV/div
e T i i ‘A‘ o A e 8 A B AN s g A e N AN 4 O
lout: 500 mA/div ] lout: 1 A/div

Figure 58 BfIGE Figure 59. Hih' v TILEE
(lout=0A < 1A) (lour=2A)
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PCB L1 7 FEREHZDWNT

DC/DC A2 /"A—2 DEFEFHIHWTPCB L4 7 FOFREEFEBIZEETT, BUHLA TV MILY, BRICET %%
HEBEFEET S EMNTEET, Figure 60 i 5 Figure 62 [ZFEE DC/DC O U /N\—2 DEFRK %R LI=KITI, Figure
60 M Loop1 L High Side Switch A% ON, Low Side Switch A8 OFF BfICa o N\—2 IZHEN 2 ERER L TH Y., Figure61 d
Loop2 I High Side Switch A% OFF, Low Side Switch A ON Bf[C a2 /N\—R [ZHENDERER L TLVET, Figure 62 DK
213 Loop1 & Loop2 MEH%EFKRL TULVET, HighSide FET & Low Side FET B I oFd oA, A oh ot I~ALERT S
UK DOERITHLLELRLET, CORBEINPRABLE-OERERESALERENENEST., TOLHALTY
ToHE IC TRESNIKBHBOEREEZ TESEFNELTEIILT, /JAXERBOETIENTEET, FMlcO2ETFEL
TIEFERAYFUITLFAL—E2SY—ADT7TIUr—>30/— b+ TBREQAVN—2DPCB LA 7Y FEEK] 288 <

&L,
Loopl T 7 > ----------------
VN O P D\O MO Vout
High Side Switch (L L
‘ | Cn | Cour
. Low Side Switch
GNDO——¢= — & O GND
Figure 60. High Side Switch: ON. Low Side Switch: OFF B D EFIZ K
V|N O @ (D\O NYYL-\—._O VOUT
High Side Switch _
1 Cw ] N | Cour
— \ Loop2 e
N 2/
Low Side Switch
GNDO ® ® O GND
Figure 61. High Side Switch: OFF. Low Side Switch: ON B B #R &
Vin Vour
Cin
High Side FET | —
Low Side FET
GND ® OGND

Figure 62. BRDES. LAT7V P ETOEERERN
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PCB L4 7 rREHZDWNT — &=
PCB LA 7™ FEHHTAMICIE, UTFICEFE2EEHITSEELTHRIHLTIEEL,

s AATVTUYCnIE, ICD VIN iiF & GND SHFICAlgEAR Y IC ERMLUEAICEE L TL &L,
CSWEDRAYFUT/—FRIE M/ —FADACHEHEIZLDE/ A1 ADEENRBSIND=H. 1 50 ZIZHRERR Y
ALCELS FL—RLTLESL,
*R1 & R2ASFBERFICTESE(FAEVMIEICEEE L. Ri. ReMD FBIGFETHERBERC 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
: o [I=110 O I
IC O
u| O
u| O -
P
Ci =
@) @) 1
O O |er| O | |O O O
BELAT™Y F88—> (Top View) BELAT Y /42— (Bottom View)

Figure 63. PCB L A4 7 k5l
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BBELIZDINT

REREHSHE VT, ROFHATEESE TS,
(FREERFRIEREETIDOT, B2FI—IUEZERBLTILEE,)

1. FBEETaMN125° CLUTTHDZ &,
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]

Wr o Srus oA Ry — RO AT A —5 (GHER)
04 : Orrvya  FEBEMMER (EHR)

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 (EXH%HE) [Q]
Ront : Low Side FET ON #&#1 (EXHI4FE) [Q)
Loyt : HAER [A]
Vour © HAERE [V
Vin : AREBE V]
Icc ;. ERER (B (Al
tr D RAYF UL EMNYER [s] (Typ:3 ns)
tf D RAYFUIILETAYEERM [s] (Typ:3 ns)
fsw D Ry FUURARE (BEXHENE) [Hz]
tr tf
(3NS) fa—mmi e (31n53)
Vin
1. Ronw X Ioyr”
1
Vsw 2. Roni, X loyr”

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

fsw

Figure 64. SW & #
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A H 70 S il [ B Y (Vote

(Note 1) EfEIX Typ TY .

1.2.SW 3.SS
VIN i
40 kQ
g ]
sw [ ] [ ss oD
L 100 kQ
=i
I
= GED G;D
GND
4.FB 5. PGD
20 kQ
FB >—|:p—‘|—|
% PGD[ |—
10 kQ
L »—1:»—\5 50 Q
GND F
! 10 kQ N f L
— >
'_, _ -
10 KO _ GND GND
/]
6. EN
100k =
EN |:|—< %
GND
N |
9_
]
G_N:_D GND  GND
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