ROHM Datasheet

SEMICONDUCTOR

H&MmI 2.7 V~5.5V AAH 600 mA
1ch FEHIEFE E DC/DC O/ —4

BD9S000NUX-C

= HEERHH
BD9S000NUX-C (&€ ON &1 /87 —MOSFET B AHEE: 27V~55V
ZHEL-EHHEREEEDC/ODCIVN—2TT, ] mn@E%* 0.8V~ Vi
=K 600 mMA DEREZHEAT S EMNFARETT, B HAER: 600 mA(Max)
RA Y F UG REEEMN 2.2 MHz L &&=/ B XAy FUTRKRE 2.2 MHz(Typ)
AU AOERAMNAEETT . ALY FE—F m High Side FET ON #&#1 : 270 mQ(Typ)
HICLI2ERGBECEEREEZFLET, T B Low Side FET ON #&#71 : 180 mQ(Typ)
HHEERZNELTSY .. 2EVNTTRSRT B vy MY URERER 0 pA(Typ)
FI)r— 3 U EBBATRETT, N BEFEERE -40 °C ~ +125°C
BE nNyr—o W(Typ) x D(Typ) x H(Max)
B AEC-Q100 xfi&Note 1) VSONO008X2020 2.00 mm x 2.00 mm x 0.60 mm
B 1ch R#AZREEE DC/DC O v/N—4
B A%V T bR — hiEE
B AT RAFv— I
B 100 %T 2—T4 - YA TR
B NT—5y RHA
B REAANBEREEM LR (UVLO)
B SfERRERRE (SCP)
B HOBEEREMRE (OVP)
B BERREMEE (OCP)
m RERERE (TSD)
(Note 1) Grade 1
B VSON008X2020
B EHER
B ZOMEFHER
EX7T)r—a VAR
l_ VIN PGD
CINl
:_|: VEN EN

f —
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i B & B
SW | 1 | e .1 8 | GND
: 3
swl2 1 7 | VIN
. EXP-PAD |
ss| 3 | 6 |EN
B4, ' | 5]|PGD
(TOP VIEW)
B EA
WFES ¥ B B
12 SwW x;;% VI HAMFTY, High Side FET U Lowside FET D KL A VTS h T
! ll\ o
3 ss VI PRI — FEEBRERF TS, COMFICAVTUOHEERT A EICE>THA
BEDIEENYBHZRECTEET. BEEOHREAZEPITEZSEL T,
4 FB HABET 41— KNV YIRFTT, T3—F U TOREBANTTT, HHEXDERS
BEERLTLESL, HABEEREAEEPISEZSBLTIEEL,
5 PGD RT—=Ty FIFTYT, A—FT VLA D HADEHERTERICILT Yy TLTER
LFET, BREOEREAEEIPII ESEL TS,
6 EN TINA ZRDOHERAHEF TT . COWFELow IZT D E. TRARB U vy bEIULE
¥, TOimFE HighlcdFd&., TNRARDNEBEILET,
7 VIN BRERANGFTY, HEBEELTIOPF(Typ)DES I vy - AVTUoHEEHRLTLE
S, FEMICOLTIE, P16 EBBLTIIZEL,
8 GND 7590 RIgFTT,
Exp.pap | EEMEBA/SY FTT, E7EEMALTHEO PCB U5 KT L—VIciEHFT 5 &
TEN-REBHENEONET,
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&0y B

1.

10.

11.

12.

VREF
NEEEEERPETY .

UVLO (Under Voltage Lockout)
BAANBEREBEMBLERTY, VND 245 V(TYp) L FTT NS RED Yy RED U LET, BB, ALY 3L FERE
(& 100 MV(Typ)DERTY SR EFEH>TLET,

SCP (Short Circuit Protection)
BRERFRERKTY, VI FXE—FETHER. FBInFEEA 0.56 V(Typ)LL FIZAY . ZORKED 1 ms(Typ)#ift
I3 & 14 ms(Typ)EHE HEED MOSFET % OFF L, 20 BREELEY,

OVP (Over Voltage Protection)
HAOBBERERBETY FBImFEREM 0.92 V(Typ) A LIZ7%: 5 & HABRD MOSFET % OFF LE 9 .FB inFEEAH 0.88
V(Typ) AT I=7: % & B MOSFET A EEBEICRY £,

TSD (Thermal Shutdown)
BERERKCY, BERERKEIC REGEED 175 C(Typ)ALIZHEZ ETNA AN Yy FAHD UL, ICHERERE
MTSDRAL YL 3L RkETRESE. 25°C(Typ)DERTY L REH>THEELET,

OCP (Over Current Protection)
BERREMEEIL High Side FET # i 2BRERA Y F UV ARBD 1 YA VI T LITHIRT 5L TRELTULE
_d—o

Soft Start

YILFREA—FEIKRTY, BONNIHEANEEZIELEITEIET, BABEREDA—IN—2a2a— 2SI ERTEET,
VI RRE— FERBIE SSIFEFICaA VT UOHEERETIETRETEET, (ERHRTEAHEIEIPA7 288) £/, SS
iHF OPEN BF(X 1 ms(Typ) TY 7 P RA—FLET,

Error Amplifier
VREF BE 0.8 V(Typ)& FB i FBEEZANE T HREEERTY .

PWM Comparator
Error Amplifier DHHAEE L. Slope EEFHET 530/ L—42TF, HARA Y FUTINILADTFa—F 1 ZHIfL
F9,

OSC (Oscillator)
RIRFERBEERT HEBETY,

Driver Logic
A F U THE L RBERERESELGHIEHT HREETYT,

Power Good

FB i FEEH 0.8 V(Typ)D+10 BLANDEEIZET S L. WED Nch MOSFET A OFF L. PGD HAAY High 124 Y &£
a_o

Ff=. FBIRFEEM 0.8 V(Typ)D+15 NURNDEFHEZ 5N 5 & PGD H AN Low [T Y FF,
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R RKRER

5 B k=) E A& Bifs
AHREBE Vin -0.3 ~ +7 \%
EN inFEE VEN 0.3 ~ Vi V
PGD i FEE VpPGD -0.3 ~ +7 V
FB, SSinFERE VFB, Vss -0.3 ~ Vi V
REESEHERE Tjmax 150 °C
R REHEH Tstg -55 ~ +150 °C

EE L MEERUVHERESEEA EORNBEREREZBAIGEF. FEELIREBCEITEESHYET. F, Ya—FE—FEHLEF—TUE
— Rl BEREBEZERETEERA, BARKEREBRDLSUHHE—FAEESNIEE, 1 — XA EYENLREIREE L TETS &

S5 CHREBELLEY,

R REEAHEETBASLIUCHEAEINET L, FYTERELRICEY ., ICKKOUBEZBLIEDILITOHAYET, REEAHEELER
BBEARERY A XEXRECT S, RAAFMBEEARZEZAE< TS, RAREERAT 4L, RREABEEZBA GV LS BERICCRERIESL,

mﬁ*ﬁmate 1)
] EEHL(T e
E B e (Typ) B
1 BELHR(Note 3) ‘ 4 FEE R (Note 4)
VSONO008X2020
Ty oy vay—-RRBERBER Bua 309.5 771 °C/W
Dxooar—n\yr—T EEmhibEEEEE/ NS A — 5 Note2) Wit 53 12 °C/W
(Note 1) JESD51-2A(Still-Air)|Z ##1,
(Note2) v vavhibnysr—2 (E—ILKRES) LERLETOREE/ NS A—45,
(Note 3) JESD51-3 [Z#E4ik L = E iR & A,
(Note 4) JESD51-5,7 [Z#HL L =& iR % /.
BIEEMR HiR# HiR-Ti&
178 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
188 (xm@) #HE
fsE N —> tRAE
EESURNRNE—Y 70 um
+ BB L AR H
A== ; Y=L ET Note 5
A T s 7
A5 £ iR HAR#t AR % F o =
4 2 FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
18 (x@) #HE 2EB. 3B (NE) fhHE 4FEH (Zm) %S
tREF—2 HREE O TAC R tHERE |/ —> fHEE
EESURNRNE—Y . .
EEAIE AR 70 um | 742 mmO (EAH) | 35um | 742 mmO (EEAF) | 70 ym

(Note 5) BBET . £EDIHELERT 5, BMBIXTS > F/AF—VITHES,

HERBEEH
H H s =/ =K B
ANERE VIN 2.7 55 \Y,
BiERE Ta -40 +125 °C
HAER lout - 600 mA
HAOBEERTE Vour 0.8(Note 1) VIN \%
SW £x/]s ON B¥fH ton_mIN - 80 ns

(Note 1) HHAEEIX 0.8V UL THERRETY M SW /AL RBIZE > THR SN BHENHY T . REFAREHLEICOLTIE

TIVT—a EARBREREOENAEEREPIS)ESEL LS,
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ERNFHE (BISEEDGLRY Ta=Tj=-40 °C~+125 °C, Vin=5 V, Ven=5 V)

. RO 8 N
H H ERR= N ’ = ‘ . Baf & #
VIN
Sy bEYUBEBRER Ison - 0 10 WA | Ven=0V, Ta=25 °C
EBRER loc 200 | 350 | 500 | pA ';iuf‘g ;"LA/ ,;?1;2115;;%0
UVLO BHEE VuvLot 230 | 245 | 260 V | VinFalling
UVLO fRREE VuvLoz 240 | 255 | 270 V | VinRising
UVLO EXTY Y RERE VuvLo-HYs 50 100 125 mV
14 3+—=T
EN XL v 3L FERE High VenH 1.0 - ViN \%
ENZXLwvI 3L RERE Low VenL GND - 0.4 Vv
EN RAER lEN 2 5 8 MA | Ven=5V, Ta=25 °C
HEBT
FB i FEE Vre 0788 | 08 | 0812 | V
FB RAER IFB - 0 0.2 pA | Vre=0.8 V, Ta=25 °C
YIhRE2—F
U kRS — REST e 0.5 1.0 2.0 ms | Vin=5V, SS ii#F OPEN B
0.6 1.2 2.4 ms | Vin=3.3 V, SS ##F OPEN B
SS RKEER Iss 14 | 10 | -06 iy
AL wF VT AEK
A4 v F U URER fow | 20 | 22 | 24 | MHz |
nRI—=J9E
PGD Falling (Fault)E/E Veeotre | ooy | cores | W0V VesFaling
PGD Rising (Good)EE Veeotire | ores | ey | ol | V| VrsRising
PGD Rising (Fault)B/E Veeorre | 0 | s | (48 | V| VesRising
PGD Falling (Good)&E Veeotirs | s | 4o, ULV | VesFalling
PGD AU —V ER ILEAKPGD - 0 2 WA | Veep=5V, Ta=25 °C
PGD FET ON #&## Reep 30 60 120 Q
PGD 71 Low Level & VpGebL 0.03 0.06 0.12 \Y Ipcp=1 mA
24 vF MOSFET
o 120 | 270 | 470 | mQ |Vn=5V
High Side FET ON i&#1 RonH
150 | 330 | 550 | mQ |Vn=3.3V
_ 80 180 | 300 | mQ |Vin=5V
Low Side FET ON &#i RonL
100 | 210 | 350 | mQ |Vn=3.3V
High Side FET 1) —% &3 ILeAkswH - 0 5 bA ¥;N:255"rf, c\:/ Vew=0 V.
Low Side FET ') —2 &R ILEAKSWL - 0 5 pA ¥;N:22'§’(\:/’ Vsw= 5.5V,
BEFRIRE SW Fifi(Note 1) locp 0.8 1.2 1.7 A
SW T4 AF ¥ — Rois 450 650 850 Q
SCP, OVP
BFERREREER Vscp 0.48 0.56 0.64 \%
HAOBEERERHET Vove 0.88 | 092 | 0.96 Vv
(Note 1) CHIZRAIETT, BEMFREZToCHY ELA.
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I
o 4
<
§ 3 Vin=5.0V |
E 2 ViIN=3.3V \ Yy,
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Figure 3. v v A UEERER vs BE
2.35 Vin=3.3V
5 |
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= '
=
2 225 '_:
>
% 2.20 //( \\\
: |7 N
I 2.15
{@)]
c
% 210 — VN=5.0V
H
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Figure 5. R4 v F U RAKE#H vs BE

FB Pin Voltage : Vg[V]

Circuit Current : Ioc[HA]

500
450
Vin=5.0V
400
} —
//
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]
// T
250
Vin=3.3V
200 ‘ ‘
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Figure 4. BIRRER vs BE
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BET—42BEET—8) — #&iE

2.0 ‘ ‘ -0.60
Css = OPEN
18 -0.70
1.6
- < -0.80
£ 14 Vin=3.3V = Vin=3.3V
I | ~ .0.90 |
= 1.2 — v I l
4} — [T N
£ 10 £ -1.00 S —
: T O A
g 08 | S -1.10
£ 06 Vin=5.0V 8
((/D) . 8 -1.20 Vn=50V
0.4 %)
0.2 -1.30
0.0 -1.40
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 7. ¥ 7 F R4 — FEiff vs BE Figure 8. SS REEiR vs BE
550 350
6 —
E 500 € 32
Z =
S 450 5 290 e
a4 Y /
o Vin=3.3V 7 ¥ Vin=3.3V
8 400 A ~ 8 260 /
2 350 — — 2 230 / —
(0]
2 300 // // antll & 500 N
¢ e T 5 7 T
H 250 _— . = 170 - _—~ .
= _ L —
o ViN=5.0V m " ViN=5.0V
3 200 3 140 |~
0 (%)
S 150 2 110
T -
100 80
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C
Temperature[°C] perature[*C]
Figure 9. High Side FET ON &4 vs BE Figure 10. Low Side FET ON &#i vs BE
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BET—42BEET—8) — #&iE

0.96 I I 120 \ \
Vin=5.0V Vin=5.0V
0.92 _ 110
s t %
[a]
o 100
§ 0.88 | &
- T Rising Fault g 9
o 084 |—!_ ! - Rising Fault 3!
E Falling Good % 80
S 080 2
k=] o 70 —
<] Rising Good z
4 Falling Fault l — 60 —
= 1] ]
P oo | L
[a) : o) 50
2 | 9
0.68 40
0.64 30
50 25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 11.PGD X L'y > a3 JL REBIE vs iBE Figure 12. PGD FET ON &1 vs BE
2.70 1.0 \ \
Vin=5.0V
2.65
= 0.9
— 260 Release = Rising
=, > ~ |
9 - 0.8
3 255 o N v
z B N
o 250 S 07 —
8 =} A
o o
S 245 2
- . ¢ 06 Falling
S 240 =
> Detection z 0.5
2.35 '
2.30 0.4
50 25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 13. UVLO E[E vs BE Figure 14. EN R L v 3L REE vs iBE
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BET—42 BBFET—48) — #iE
10
9
8
I 7
&
= 6 Ven=5.0V
S s
= -
8 4 v ///
é ’/
s 3
g L, — t
1 Ven=3.3V
0 |
-50 -25 0 25 50 75 100 125
Temperature[°C]
Figure 15. EN SRAER vs ‘BE
0.64 T T
> ViNn=5.0V
§ 0.62
> Release
@ 0.60 I
g v
o
> 0.58
c
S
O
% 0.56 y
o
& 054
g Detection
S 052
o
2 050
(@]
=
o 048
n -50 -25 0 25 50 75 100 125
Temperature[°C]

Figure 17. BRERRERHEE vs BE

SW Current of Over Current Protection : locp[A]

Output Over Voltage Protection Detection Voltage : V,p[V]

1.7

1.6

15

1.4

13

1.2

11

0.9

0.8

0.96

0.95

0.94

0.93

0.92

0.91

0.90

0.89

0.88

T T
Vin=5.0V

25

50 75 100 125

Temperature[°C]

Figure 16. 1B8%&

I I
Vin=5.0V

-50  -25 0

25

50 75 100 125

Temperature[°C]

Figure 18. H W BEFRERHERE vs BE
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HRESREA
1. A R—TILEHH

ENSRFICEIMENZBEIZCE 2T, TNAMADY Yy A UH% a2V FA—)LTEET, VenF 1.0V I EIZT B &
RNEEIENEEL., VI LREA—FZFESTTNAADEBILET ., VenF 04 VUTIZT B ETNS AT vy +
Ao LET,

Vi N

N4
—_

VEn N

VenH

VENL

Vour

Vour % 0.90 (Typa.

N4
—-

tss
—_— K—
t_wait
200 ps(Typ)

Figure 19. 41 *—JJL ON/OFF # 4 S 5 F ¥ —k

2. N\I—=45y EHA

FBIHFEEM 0.8 V(Typ)D+10 LIADEEIZHEY £F & . PGDIHFNA—T> KL 4 »HH MOSFET ASOFF L,
HAMN HighI2HYET,

Ff-. FBIFEEAM 0.8 V(Typ)D+15 %LUHNDEE %SNS &, PGD ixFA—F > FL 4 > MOSFET A*ON L,
PGD 5HFH 60 Q(Typ)DA VE—H VRATTNT I ENET, 2 kQ~100 kQ DERTERICTILT v FLTLE
é(l\o

+15 %(Typ)
+10 %(Typ)

.........................................................................................................

Vour

10 %(Typ) --=-=-=--- - oo e
15 %(Typ) "~~~ 7"TTTTTTII R ittt oo Frmmmommmmommmmmoomoooooeooeooooes

PGD

Figure 20. /ST —4"y KA I V5 Fv— |
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BEERKEA — #®/E
3. HATARFr—SHHe

LUTDOEHEE1D2TEHHEET &, SWIEHFIEIRERD 650 Q(Typ)DIEHR T GND [ZHEESNhTHAET A XAFv¥—2L

F9,
*Ven 5804V LET
- Vin A% 2.45 V(Typ)LL F(UVLO)
- Ves HY0.56 V(Typ)LATFIZZRY . ZDKREED 1 ms(Typ)#kiE(SCP)
- Ves #%0.92 V(Typ)LLE(OVP)
- Tj  AY175 °C(Typ)LAE(TSD)

Fiz. LROEUNTRTHEBRINDIEEHDT A RFYr—C%FLELET,

4. 100 %Fa—F« B4 LBk
ANEENETLREHABRICEDILC &, BABFFMHIFTT 5012 1 YAV IILERLIEFALULEDRM. High Side
FET /100 %A > DREICHY FEFT, AABENSSIZIET T S &, High Side FET [FF VREZ#MELET,
HAOBEEZHFTH-ODR/NANEE VNMin)[ERKIZTROBZENTEET,

Vinaminy = Vour + lovrmaxy X (Ronumax) + Rugmaxy) V]

Vour  HABRE

lour(Max) C RAKHAER

Ront(Max) : High Side FET ON #i(P.6 $H8)
Ri(Max) LA UEY B OERER
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1. EBfERREMEESCP)
BEERRENEEL. FBIRFEXZANEEERE VREF LB L. FBIHFEEAH 0.56 V(Typ) A FIZHY ., FORK
BEAY 1 ms(Typ)#ifiid 5 & 14 ms(Typ)HBMEE L L ZORBEBLET, 2L, CORERBIFERMABHIC

BRI [CEHILG L O T, ERMLTRERNBIEGIZSHAERENEXRE LRSI ERNERERIN DS
BEE)TOIHEAFEIF TS,

EN #H¥F FB ¥ ERREREE ERREEE
<0.56 V(T ON
10V Lk (TyP) A
20.60 V(Typ) OFF
04VLET - ) OFF
tss
Vour

1 ms (Typ) 1 ms (Typ)
0.8V €-====-

FB

Veep: 0.56 V(Typ) —> > 2K

SCP OFF : 0.60 V/(Typ)

LOW

locp =+
Inductor Current
(Output Load 2 N » N = —/-
Current)
Internal
HICCUP K————— = —————— =
Delay Signal 14 ms (Typ)

SCP Reset
Figure 21. BRIERREBIESCP)ZI IV I Fr—+F

2. BEFRREMEEOCP)

BERIREREEL High Side FET ISRN A BRERA Y FUTBARBD 11 VI EITHIBT 2L TEHLTL
FY, L. CORERBRIIRFEMGEHRICL DHEHLICEDNLZLO T, ERMGRERRBEGIZITHNE
RENZRE LASAFRAERERSNIBALE)TO SHEAREITTIZELY,
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Ri€EE — ®E
3. EAHNEEREERL(UVLO)
VIN S FEEMN 245 V(TYP) AT TT NS RES vy REF OV LET,
BHE. ALYV )LFEERF100mV(Typ)DERTY L REH>TLET,

A

uvLo2

Vin

VuvioHys

v ~Ne L4
ov uviol O

t_wait
200 pus(Typ)
e

tss

Vour \_
N

FB

S |

Normal operation UVvVLO Normal operation

Figure 22. UVLO 24 2 V5 Fv— bk

4. REGREH#EEE(TSD)
IC ZHBIENSHCI-ODBERERKTT ., EFIRSESHEENTERALETS. AV — RS ESHEELE
ZTZREEAMEE L. Fv TRET A 175 °C(Typ)EFTLET 5 &, BERERENEE L HAHED MOSFET H OFF
LET, TORFYTRETIMET TS LERIEEFTEIIRLET, 4. BERERREENERKEREZEZ K
ETOEELELYETOT, £y FOBREREREL LTHEALBEWVWTLESL,

5 HAOBEEFEH#EEOVP)
AT AREESHOCHABEERENDDERBICHABEA—N—Y21— F2R/NRICHZ 2 -O0BEEFEMK
TY, FBIHFEENHNBEEFERBERE 0.92 V(Typ)UEIZH S &, HABKRD MOSFET % OFF L., HABED
IREFMRFET, HHNE, HAPBETLTRAEERENFBRINIERMYFUIBEZERLEYT., EHAEER
ERHEBEEEBBREEICIEISNDERTY S AAHY ET,

Vout

- ys:5%

s L)L L]

Internal OVP

Signal

Figure 23.OVP 24 S U Fv—
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FIVr—2a v B@REERE
CDEY L aVITTFTHREERLUNDOREE CHADHS. BHETERVEhLEEEL,

BREHRATDICHYBELGNTA—ZFTRIZAYET,

Table 1. Application Specification

HHE s (a3t
ANERE ViN 50V
HAEE Vout 1.2V
214y F TR fsw 2.2 MHz(Typ)
HAU v TILER Al 0.25A
HAaavToY Cout 10 yF
Y7 FR4S— B tss 8.0 ms(Typ)
HARKARER louTmAX 600 mA
i F [B] B& 451
Rs
Vin I VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
Css °—

Figure 24. 7 1) r—< 3 VEIE

1. RAYFUTREEH
A F VT REEIE fsw = 2.2 MHZ(Typ)IZ IC RETERE S A TVET,

2. HWHBEERTE
TJ4— KRNy IERKICK--THMEREFRZRETEET,

VOUT VOUT == Rl}:-ZRZ X 08 [V]
R
FB
] o % BD9SO000NUX-C e &RmEE TRE L CTH AEER
— SW 5/ ON BsfEiA 80 ns £ - TULET,
R, 08 V(YR) | BFOREB T ALNEHCTIEALEEL,
VOUT
80 [ns] < ————
Vin X fsw

Figure 25. 7 1 — F/\yw Z &R AR
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FFVr—LaviB@BERE — #iE
3. AHAIAVTIUHOREIZONT

ABAarTFoHCNnIZIEES IV Y - avT U ZETHALESV CnIEAZY Yy TV A ADBFIZHERH Y .
VINSGFDIBIELS ICERBT 5L TEDOMRERBLET, CnIEIESDE, BEFME. DC/NA 7 REFHE, BEHE
LEZEOTENBEENMATPFETELBEVESICHRET IBLENHY ET, 20, 7TV r—=2 3 U HI(P18)
IZHYFITHBRALEDIDEHEALESY, TEERE2—UPa VT UHOMEIZEL > TIXICHEENET B EAE
HRBHYETOT, ERLATY FOEEA (P28, P25 8BNS 2., Bt HSELLET,
Flz. AT a3 ELTERRE/ A X ERBT 2=OIC01yFOI VT oY HFEBMTE I ENTEET,

4. HALC 248 EH
DC/DC A v/N\—4 TIRARIEGHNLERZMRBIT 2012, BAEEDOFERBELADLC 74 IILEABBETT, 1V
BHRZEELTIE1S5UH FF22pHDEDETHEALCEELY,

Vi

A 2059 BFERER > lourmax + AlL/2 ]
/\ A||_ Ly V,
/ ’K S——_ I— —— Driver ‘ o
HARKERER lourmax J|_
al

Cour
t I

Figure 26. 4 >4 9 Z1Zfn BEER Figure 27. HA LC 7 1 LA EIE

VN=5V, Vour=12V, Li=15puH., R4 v F U5 REEH fsw=22MHz THET B LA 5942 1) v TILEFR AL
FxKIzHY FI,

1
VINXfswXL1

Al = Voyr X Viy — Vour) X = 276 [mA]

FAT LA VE I EDERERIL. HARKATERICA VF T2 )y TILERAD 12 ZRLELEEERLY L
RKEVWHEDEBIRL TS,

HAIToHY CourllEES 2y - a7 UV EFERL. BEEIE 10 yF~22 pF OFEETREL TS,
CoutlZH AN Yy TINBEHHICHEELZEZFET, BELEINEZ) Yy TILBEERFEEE-EDELSIZCourEEELT
CTEEELY,

HAayy FLBERIFRKXTREINET,

1
8XCourXfsw

AVgpy = AL X (RESR + ) (V]

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

Ve, = 0.276 A x (10 m0 + : ) =433 [mV]
8X10 uFx2.2 MHz
CEHESNET,
.rohm.co.j
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4. HALCTA4LEEH — #HE
Ffz. VourlZEBE SN D2 TRTOaYTUHDOEFHE Cour(Max)lERRA Fmf-THBEICL TS,

(tssmin)—200[usD)x(ocpmin)—IswSTART)

[F]

C <
OUT (Max) Vour

Lowsapr : BBEOHARS v FEROBKIE

locp(uin) : BEREHE SW EFROB/IME0.8A

tss(min) C Y7 RRA— FERIOS/ME

Vo UT HAHERE

ERFFTHEEEBFABLENRET HHAEENHY TT ., HICHREBEAKREZNGE, BBRBORABRICK YA
ERRENEELEANES LEVAIBEEADBYETIT DT, E7IVSy—2 a0 TOTLEERESBOELETD,
Fiz. BEGREE. L—TOREHEE Cour ITIRKEFELET ., ERICIE. PCBOLA 7™ FPEBOSIEEL., A
TEHHADIEE, FREHERELZE)ICKYEREIZELELETOT. BTETFTUS—2a > TORERERERD
+HRHEREBEWLLET,

5. Y72 FRE—POAVTFIUYORTE
ENimF % High 295 &, VI PR E2— MEBENBI S ESRFOERICHRZN TLELASEONCHABENIE LN
UETDT, HABREDA—/N—2a— FORABREHSCIENTEET, L5 LAY R tss exr (£ SS THFIZHE
BIB5aVTUYDERICIKELET ., VT UYDEREMEF 01 UF LT THREL T ESL,

VEN
(CssxVFB)
tssexr =— I8l Ve
ss
VENL
] 0 i t
Css : SSiHFHER T oY Vour
Vg . FB #%FEE 0.8 V(Typ)
Ig : SS REER 1.0 pA(Typ)
0 t
tss_ext
ZZTCss=0.01pF &9 3 ¢& - )
t_wait
200 ps(Typ)
0.01 uFx0.8 Vv .
tes pxr = S HXOE V) _ g [ Figure 28. Y7 hRA— F 2 2 V5 F v — bk

1.0 uA

SSiFFIZa VT U EEREET. OPEN, F7-1%10 kQ~100 kQ DIEMTERIZTILT v T LT-KETEN IHF%
High 129 % & tss=1 ms(Typ) DB CTHABREIXIL L LAY F9,

EEBRA—H—EK
BEICHEROMBA—N—ERLET,

Table 2
Device Type Manufacturer URL
C Ceramic capacitors Murata www.murata.com
C Ceramic capacitors TDK product.tdk.com
L Inductors Coilcraft www.coilcraft.com
L Inductors Cyntec www.cyntec.com
L Inductors Murata www.murata.com
L Inductors Sumida www.sumida.com
L Inductors TDK product.tdk.com
R Resistors ROHM www.rohm.co.jp
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FIVHr— a3 vpi1
Table 3. Specification Example 1
EHH Hoxas s3]
WiEg IC BD9S000NUX-C
ARBE Vin 50V,33V
HAEE Vout 1.0V
Y7 FR4S— MERE tss 1.0 ms(Typ)
HARKARER louTmAX 600 mA
e B BRE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ° PGD
CIN1
l Ven EN SwW Vour
SS COUT2
FB
Css ——

Table 4. Parts List 1

Figure 29. Reference Circuit 1

No Package Parameters Part Name(Series) Type Manufacturer

L1 2016 1.5 uH TFM201610ALMA1R5M Inductor TDK
Court 2012 10 pF, X7R, 6.3V GCM21BR70J106K Ceramic Capacitor Murata
Cout2 2012 10 yF, X7R, 6.3 V GCM21BR70J106K Ceramic Capacitor Murata
Cint 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
R1o00 - SHORT - - -

R4 1005 7.5kQ, 1%, 1716 W MCRO1MZPF7501 Chip Resistor ROHM

Rz 1005 30kQ, 1%, 1/16 W MCRO1MZPF3002 Chip Resistor ROHM

Rs 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM
Css - - - - -

C1 - - - - -
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FFVr—oavhl1oEET—2 EET—4R)
VIN=Ven, Ta=25°C

100
90

80
(/1 I —

I/

~
o

o

Vin=50V V=33V |

H a [e2]
o
!

o
!

Efficiency [%]

w
o

N
o

=
o

o

0.0 0.1 0.2 0.3 0.4 0.5 0.6
Output Current [A]

80 T 180
V=50V
60 135
\\
40 N 90
1
20 45 —
=y N\ \\ g
o N N\ =}
€ 0 NG \ 0 2
8 NN £
NN o
-20 \ -45
— Gain N\
-40 e Phase 90
-60 -135
-80 -180
1 10 100 1000
Frequency[kHz]

Figure 30. $1%& vs HAER

Figure 31. FIRE4FE
(lout=0.6 A)

Time: 20 ys/div

Vout: 100 mV/div

o . . NS A N
v"'
lout: 200 mA/div
r a
Wi I'Nh—-—-—u—w-

Time: 500 ns/div

Vout: 20 mV/div
WWMWWW‘WWWW

lout: 300 mA/div

Figure 32. ARIEE
(lout=0 A—0.6 A)

Figure 33. HAY v FILEBE
(lout=0.6 A)
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Table 5. Specification Example 2
HH ikl 3t
WiER IC BD9S000NUX-C
AXERE Vin 50V,33V
HAOEE Vourt 1.2V
Y7 hRA— MEERE tss 1.0 ms(Typ)
HARKAFER louTmax 600 mA
EEEIEIRE Ta -40°C ~ +125°C
Rs
Vi I VIN PGD ° PGD
CIN1:|:
. VEN EN
SS
GND
Css ——
Figure 34. Reference Circuit 2
Table 6. Parts List 2
No Package Parameters Part Name(Series) Type Manufacturer
L1 2016 1.5 yH TFM201610ALMA1R5M Inductor TDK
Court 2012 10 pF, X7R, 6.3V GCM21BR70J106K Ceramic Capacitor Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
R100 - SHORT - - -
R4 1005 10kQ, 1%, 1/16 W MCR01MZPF1002 Chip Resistor ROHM
R2 1005 20kQ, 1%, 1/16 W MCR01MZPF2002 Chip Resistor ROHM
Rs 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp _ .
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FFVr—savhl2nEETr—42 EET—4R)
VIN=Ven, Ta=25°C

100 80 ERREEALLL 180
90 VIN =50V
60 135
_—
N / / 40 " 90
70 / / o
S 60 20 . 45 —
> V=50V V=33V = N\ N\ o
§ 50 | 2 0 N \\ 0 g
3] ]
£ 40 - o N <
i 20 \ \ 45
30 — (G AIN
20 -40 e Phase -90
10 -60 -135
0 -80 -180
0.0 0.1 0.2 0.3 0.4 0.5 0.6 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 35. % vs HAER Figure 36. FER&4FM1:
(lout=0.6 A)
Time: 20 ys/div Time: 500 ns/div
Vout: 100 mV/div Vour: 20 mV/div
AW BN o b Nt AN b N b B i i P N i
\/
lout: 200 mA/div : _
e lout: 300 mA/div
d — IW -
Figure 37. BRIGE Figure 38. tHhY v TILEBE
(lout=0 A—0.6 A) (lout=0.6 A)
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Table 7. Specification Example 3
HE ok (a2t
HETER IC BD9S000NUX-C
ANERE VIN 50V,33V
HAhEE Vout 15V
Y7 FR4S— MERE tss 1.0 ms(Typ)
HORKERER louTmax 600 mA
BIERFRE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ® PGD
CINlI
4 VEN EN
SS
GND
Css ——
Figure 39. Reference Circuit 3
Table 8. Parts List 3
No Package Parameters Part Name(Series) Type Manufacturer
L1 2016 1.5 uH TFM201610ALMA1R5M Inductor TDK
Court 2012 10 pF, X7R, 6.3V GCM21BR70J106K Ceramic Capacitor Murata
Cint 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
R100 - SHORT - - -
R 1005 16 kQ, 1 %, 1/16 W MCRO1MZPF1602 Chip Resistor ROHM
R2 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 - - - - -
www.rohm.co.jp _ .
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FFVr—2avhl3niEETr—42 EET—4)
ViN=Ven, Ta=25°C

100 80 T T T 180
% V=50V
p— 60 135
] -
-
70 | 40 A A 90
S 60 - . 2 4
= 60 V=50V V=33V 0 NG ° =
e i o ™\ N\ 3
S 50 2 NN z
Q S0 "\ 0 @
£ 40 3 N g
N\ =
il
.20 Y -45*
30 \
40 — AN 90
20 ) e Phase )
10 -60 -135
0
00 01 02 03 04 05 06 -80 ) 0 100 1000-180
Output Current [A] Frequency[kHz]
Figure 40. 1% vs HAEHR Figure 41. FBEE4E M
(lout=0.6 A)
Time: 20 ps/div Time: 500 ns/div
Vout: 100 mV/div Vourt: 20 mV/div
lout: 200 mA/div
[ :: lour: 300 MA/div
i ey e w -
Figure 42. BRIGE Figure 43. tHhY v FILEBE
(lout=0 A—0.6 A) (lout=0.6 A)
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Table 9. Specification Example 4
EE ) EAEBI
WiER IC BD9S000NUX-C
AXERE Vin 50V,33V
HAOEE Vourt 1.8V
Y7 hRA— MEERE tss 1.0 ms(Typ)
HARKKEFTER louTmax 600 mA
EEEIEIRE Ta -40°C ~ +125°C
Rs
Vi I VIN PGD . PGD
CINlI
== VEN EN
SS
GND
Css ——
Figure 44. Reference Circuit 4
Table 10. Parts List 4
No Package Parameters Part Name(Series) Type Manufacturer
L1 2016 22 pH TFM201610ALMA2R2M Inductor TDK
Court 2012 10 pF, X7R, 6.3V GCM21BR70J106K Ceramic Capacitor Murata
Cint 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
R100 - SHORT - - -
R4 1005 30kQ, 1 %, 1/16 W MCRO1MZPF3002 Chip Resistor ROHM
Rz 1005 24 kQ, 1 %, 1/16 W MCRO01MZPF2402 Chip Resistor ROHM
Rs 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp _ .
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FFVr—oavhlanEEsr—4 EET—4)
ViN=Ven, Ta=25°C
100 80 EREERLLL 180
9 V=50V
—— 60 135
—————|
s |/ Rty
/ 40 | . ~ 90
70 d -"h..::
60 l Viy=5.0V = 20 S 45
= IN . V=33V \\~~ \\ §
> — N
.§ 50 g 0 .\\ \\ 0 %
5 = N g
40 @ N\ £
©-20 ) 45
N
30 — GaiN
40 | -90
20 e Phase
10 -60 -135
0 -80 -180
00 01 02 03 04 05 06 1 10 100 1000
Output Current [A] Frequency[kHz]

Figure 45. 13 vs HAER

Figure 46. BRI
(lout=0.6 A)

Time: 20 us/div

Vout: 100 mV/div

lout: 200 mA/div

Time: 500 ns/div

Vour: 20 mV/div
L e T WL WL T

d ) lout: 300 mA/div
Figure 47. BRIGE Figure 48. tHh' v JILEBE
(lout=0 A—0.6 A) (lout=0.6 A)
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Table 11. Specification Example 5
HH ikl 3t
WiER IC BD9S000NUX-C
ANERE VIN 50V
HAOEE Vourt 3.3V
Y7 hRA— MEERE tss 1.0 ms(Typ)
HARKKEFTER louTmax 600 mA
EEEIEIRE Ta -40°C ~ +125°C
Rs
Vig I VIN PGD . PGD
CINlI
L VEN EN
SS
GND
“T
Figure 49. Reference Circuit 5
Table 12. Parts List 5
No Package Parameters Part Name(Series) Type Manufacturer
L1 2016 2.2 uH TFM201610ALMA2R2M Inductor TDK
Court 2012 10 uF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
Cint 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor Murata
R100 - SHORT - - -
R1 1005 75kQ, 1 %, 1716 W MCR01MZPF7502 Chip Resistor ROHM
Rz 1005 24 kQ, 1 %, 1/16 W MCRO01MZPF2402 Chip Resistor ROHM
Rs 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM
Css - - - - -
C1 - - - - -
www.rohm.co.jp _ .
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FIVr—2a3 Bl 5 DRFET—4 (BET—42)
ViN=Ven, Ta=25°C
100 80 T T 180
90 _— y, =50V
/ T 60 135
80
0 | 40 N 90
N
! Vi =50V "N
- 60 _ 20 \\ —~— \ 45 §
2 a N I,
g 50 = 0 ™ 02
5 5 g
40 o N T
-20 \ -45
30 e— G aiN )
-40 -90
20 e Phase
10 -60 -135
0 -80 -180
0.0 0.1 0.2 0.3 0.4 0.5 0.6 1 10 100 1000
Output Current [A] Frequency[kHz]

Figure 50. %1% vs HAER

Figure 51. FIRE4FE
(lout=0.6 A)

Time: 20 ys/div

Vout: 100 mV/div

lout: 200 mA/div

)

Time: 500 ns/div

Vourt: 20 mV/div
B e PR P L P S P MR VY

r ) lour: 300 mA/div

| 1 .

| |

mml Mo <
Figure 52. BRIGE Figure 53. AW v FILERE
(lout=0 A—0.6 A) (lout=0.6 A)
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PCB L1 7 FEREHZDWNT

DC/DC I N\—R DEFREHIHWTPCB LA 77 FDOREEFREICEETY, BUIGLA TV MI&Y ., BRICEAT 544
HRAEEEET S EMNTEET, Figure 54-a M5 Figure 54-c [EfEE DC/DC I v NR— 2 DERBEBERLERTY,

Figure 54-a ® Loop1 & LMD switch A¥ ON, |0 switch A% OFF B¥ICa Vo /A\—2 12N B ERER L TE Y . Figure 54-b
M Loop2 [F EAID switch A OFF, TIMD switch A ON Bz I v /A—FI2FEh b ERER L TLVET, Figure 54-c DA
I% Loop1 & Loop2 DENZEZRLTWLET, LT switch WA IS F A, UMD F IANERT VKBRS DOER
FHLLKEERLET, CORFERDPRABREL-OTRERESALRENENE T, TORLHANILTUH L IC THRS
NEXBEBOEEETEDIREIFTINSKTEILET. /JARERBLTIENTEFET, FHMICOEFELTEIRAYFUILE

ALb—3Y)=XOF7FT) =32/ — b TREIAVN—F2OPCB LAT7V bFiE] #ZS5BEZEL,

Loopl S /A S
Vin O o= ° r'wv\_._o Vout
H-side Switch L
__CIN \_)O __COUT
r L-side Switch
GND O——@—— . ———O GND

Figure 54-a. H-side Switch: ON, L-side Switch: OFF B D E TR

N0

Vin O ® "'L" L 4 O Vour
H-side Switch L
__C'N 7[ N __COUT
—_ \ Loop2 ) —
N Q/
L-side Switch
GNDO ® O GND

Figure 54-b. H-side Switch: OFF, L-side Switch: ON B D E R

Cin

GND

H-side FET J

YT O Vour
| Cour
L-side FET
* OGND

Figure 54-c. ERDER. LA 7V FrETOEEREM
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PCB L4 7 FREHZDWVNT — &=
PCB LA 7™ FEHRHTIICIE. UTFICBFIAEBIEELTRHLTEZL,

s AR TUH CniE. IC O VIN SEFICAEEGRR YA C IC LR LEICEE L TS,
"SWEHDRAYFUT/—FRIE M/ — D ACHERICED/ A ADZENBRZENDO. 41 V5D ZIHEERR
YAR<CES FL—RLTLEEL,
*R1& R FBIFFICTESLZFIEWMIBITEREL. Ri. ReM b FBIRFETOERKREEC LTS,
“FBIZDHMNBTA IE. SWD/ — FERAEEGRYBL TS,
*Rio (7 4 — Ry I ORIBBBHEORAERTHY., 7T aveRYFES,
Rioo ITHERZEHATHIE T FRAZFZAVTI A — FN\Y Y ORIEHEHIEY—C V) ZRET H LA TEET,
BE. BEREISa—FLTIERACESL,

o [ =T [ = O o ()
: : [] 1O O I

P IC ] O
N g |
i Ly
O O T
O O || O O O C

BELAT™Y 32— (Top View) BEL AT k{2 —2(Bottom View)
Figure 55. PCB LA 7 45
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BBEL(ZDINT

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

1. BEEE TaMN 125°CLUTTHD Z &,
2. Fu TS O3 VRBETIM150°CUTTHD &,

FuIOX O I VBETIHUTD2EY TEZRSIENTEET,

1. EFERARETONYST—JEEGRLDEE TtALKRDBHGHE.
T] = Tt + ll}]T X W [OC]
2. FEBRETahbROZBEE.

Tj = Ta + 6, x W [C]

Y7 Dy var—nN\yr—Y FERLEERE/ NS A —42 (P5 SH)
04 Ox vy Y a v —RERERBMERPS SH)

IC DEEEW FUTOXTREYEY,

Vour Vour
W = Ronu X loyr® X —— + Rony X lour” (1 - )
Vin Vin

1
+Viy X I o X (tr + tf) X Viy X Ioyr X fsw [W]

Ronn : High Side FET ON #£#i1(P.6 $8) [Q]
Ront : Low Side FET ON #£#i(P.6 S8) [Q]
IOUT . tﬂﬂ%/ﬁ [A]
VOUT : Hjj]%& [V]
Vin P ARER [V
Icc - EBRERP6 S8)[A]
tr P RAYF UM EAYKR [s] (Typ:4 ns)
tf D RA Y F UYL ETAYERM [s] (Typ:3 ns)
fsw D R v FUURIRE(PE B8 [Hz]
tr tf
(4ns) > (3n5)
VIN ; ; ; ;
2
1. Rowny X Ioyr
™~ 1
2
Vew 2. Roni X loyr
3. %x (tr +tf) X Viy X Ip X fow
GND
. ! ]
5 '4 i ;.
fS‘W
Figure 56. SW Waveform
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Al D FEEHE " )

1.2.SW 3.SS

VIN VIN
20 kQ
< = L]
swll—y L oD
625 Q ] 100 kQ
s f I

GND

GND GND GI:ID
4.FB 5.PGD
20 kQ
FB »—:»j:;'
a PGD[ |—¢
10 kQ fg
) L 50 Q
= E— >
GND )
0k EL
' 9- _ jp—
1 GND GND
10 kQ
—:»—‘l—'
N
I
6. EN

EN [ J—

GND GND

(Note 1) EHifEIE Typ TY .
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ELTEELET,
OFfz. F3 T RA(NPN)TIL. GND > (3iF B)DKF. BIRDFES A A — FELEET H2HMOFFDO N EIC
FOTHEDNPN FSUORADEELET .
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BHF EBHFEENFEICLE 2156, ABERELIRFEEBETIAEENADY FT, HIZE. MiFTarTY
HIZBRNFr— O Sn-RET, BRFEFNAGNDIZCY 3 — FEEBEHETT, . ERIGEFESIETRE
LEDFAA—FH L ERIHEFEBRFEFEICSNSANRDIA A —FE#FEATLEFHELET,

\ B \ [ F5222% (NPN) |
BHFA 7B B HFB
P , ( c )
‘ ) RN D—l E
p* P P’ ’ ) P’ Lfi]b P
NTON NN 7 S NS NTON
X L7 &
A PE R 2 PE R
IPSV =4h%T L ow ool
FERTF

Figure 57. €/ 1) 2w ¥ IC t&i& 4l

11. £S55v9 - aVvTFUoHOBEEEICDOINT
SMFFaoTOHIS, ES52v Y - AT UV EFERTHIEE. BRANMTRIZELLMBEDET. RUERERE
ICLPBENELEEZEEDI ATHMEREL TS,

12. BREREEREIZDONT
IC #EWENSHC-OOEERERNBEZABLTHYVET ., REEAMEERNTIERAWV-EFEZEIN, AH—
BREEAMERELHBARENRGET L. BERERBIFELHANT—FKFMN OFF LET, TORTFY TE
ETNMETTSLERIEIEFHTRRLET, 4. BERERRIGENIRAEREBA-KETOEBELLYETD
T, BRERERBZFERAL:-EY FEFHGEE, EFITBIFTILESL,

13. BERREEBI=DLT
HIZIEEREED (G L1 BERREEBEANEINEEA TS0, BHS 3— MEISIE IC BEEHLELFET
A, CORBEBIIREOLERICL ZHWEHLISARELOT, EFMOTRBEBIIE, BIEHTO RIS
THLOTEHY FL A,
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RIERLER
B D 9 S 0 0 O N U X |-| CE2
| \ ]
ERES Ny lr—3o qEmoSVy
VSON008X2020 C: Ego U 8&
A, Jr—I 5K
E2: U—ILRIVARRT—EVS
EEE
VSONO008X2020 (TOP VIEW)
Part Number Marking
<«
D9S / LOT Number
/7
000 /
C\
Pin 1 Mark
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NETEREEE - T+—S VT

CO0. 25 |<—>‘
1 | | !

0. 3%0. 1

Package Name VSONO008X2020
2. 0£0. 05
0. 05 |S i; ;

) |
[=o :n_'

iinlinlli
0. 2550 ¢

1. 5£0. 1

(UNIT :mm)

PKG:VSON0OO0O8X2020

Drawing No. EX178-5001

<@k, AR¥E. dRARA>

T B HE IVHRATF—ELY
AEHE 4000pcs
BEAR E2

(U=ILZEZEFIEL, BFTTF—7%#51&HL:
EEIZ. BRO1EBEEUAELIZS AR, )

Reel

\ Direction of feed \

Pocket Quadrants

www.rohm.co.jp
© 2018 ROHM Co., Ltd. All rights reserved.
TSZ22111 + 15« 001

TS202201-0J1J0AA01170-1-1

35/36

2018.04.05 Rev.001



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

BD9S000NUX-C

Datasheet

AT FR EE

B+

hi

EERE

2018.04.05

001

HIRE &

www.rohm.co.jp

© 2018 ROHM Co., Ltd. All rights reserved.

TSZ22111 « 15« 001

36/36

TS202201-0J1J0AA01170-1-1
2018.04.05 Rev.001


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

Datasheet

ZEE

O—LRMSEFNLEOFEEIE

1.

BOTEELGEBEENEREN, TOBREFELRBENADLESR. FAADERDE LIFEE, RIZOMDERGIEE
DEECEDD &S HHBXFEE EagBCY. MEFEHESE. RFHHHEES) T EFERR] &0\ 5)
ADAHRO CHERAETERNENSBEBRCO—LEEBOLTIHERCEEVFET L OIBBEOHLET . A—LOX
EICLDFFDAFEZTDI LUK HERARICARGEFERALEC LIS Y BERXEIE=ZFICEL-BEFICAL.
A—LF—Z0EEZREVEEA,

(Note 1) $¥ERIR &4 5 EEMIRHEE
BX USA EU th[E
CLASSII CLASSIb

%5
CLASSIV CLASSTL CLASSII =

FEFERBE—EDOEETRIMECHESNLELSEELHYEFT . AL—. RBFELHENELEEETHo TH. &
HADTEBITEY ., A&, SiF. BMEADRIRIIFEESELLTNLSIC. BEHROBEICBEVTROHIRYT
KOG Tz—ILt— 7nxu+73t$c@*1%§}’aﬁﬁb‘ﬁlbiﬂ'o

ORERBRVREZEBE LR T TORATLELTOREEEHERT 5,

QREEBRELHR T TE—RETEBENELLVELSICTVRATLELTOREEZERT %,

AREFZIE, FTRICHRTSLSEHRRETCOFERZERE L-HKFFELEIATEY EEA, LEAVWELT, TRED L
SHEEHBRETOARMUGOCHERICEL, O—LF—UZ0EEFZEVFERA, FEREFTREOL I HEFRIETIE
HAEIndBIE. BERICEMELTHAICHERE, EEMESFE CHECE I,
DK - ih - Fk - BRATEOREFTO ZEH
QEHANX - BNRE. BRI TOIHER
@i#R. Clo. HS. NHs. SO, NO, EDEEUARDZWEHRTO CHERA
BESPCEMEDORVMMRETO ZEA
OHFBEMITE LERMATRUSERICHAE L TEZ—ILERSE., IR EERET 5156
OAMBEHIEETHIE, I—T4 VI LTOTER
DIFAEMTORITEZZTHOEWVEES(ERES2 AT ISV I REZFERASNEEEL. BABEDERIIEEIC
T52EEBEDODHLET). RIXFAEMTED TS v RiEFEICKIIIKBEERERF 2 CHERDBE
OEETHLS5HIEFFTHO A

AEGIET SRR TGS TE Y FEEA,

AHUREARROFMTIEIFRATERVER - FREERITHEOHICL. FRGO CEAICH-> TEEEHREAGIC
RRINRETOFERVHERZESBORLET,

NILAEDBENLGER (ERETOXRELATR) ANHIEAE. FERERICAAREREL-RKETLT
ZOFERUVHEREOERESBOMLFET T EERTOAFEHICEVTERENLLOABTENMENET &,
AHBOMERZEEENMELDOILIETNAHL-OBTERENUT TIEALLZEL,

BENEXIABRBRECEDLETTAL—T1 I LTLESW, =, ZASAERETTIERANOESE. B TEE
BEZIT., REEEHMEEZHEATVWVEVERETHS L& THELESL,

FERREIMACHRECEROREERENTH S L& THERIEZEL,

AEMOEBNBZER L TARBEZCHEASAEIEICE>TELEFES, HERUEHICEHL, O—L4F
—UEDEREEVFEA,

RERUERRE LOFEER

1.

NAT VR (BRER RERE) OFEHEOSVWISVIREFERATHEE. 753V 7 ADKABIZE Y XHZDMEH
RIFEEEADHENEZ ONETT DT, BRIZEBFHRICTIHERCLSL,

FAEMITIEE, REXEREDFE) 70—AX, BARERGOBFEIO-—AXZRAESETRETY, 46, X
EXREHMRZIO-—AXTOERZE CREADERFIIEO—LFTTEAVEHOECZEL,

T, FHEREFHERUVFIFALICESRE, ERFELOIERRITOEEL TR, O—LOREMAHKREZ
CHERCIEELY,

Notice-PAA-J Rev.003
© 2015 ROHM Cao., Ltd. All rights reserved.



Datasheet

ISAERE. ST EREICET 5 FIEEE
1. AEGZONTHRBEHRZLEFE L CCHAICHIBIEIHEEOA L 5T, AEFELISONTTHRARVAEID
NSYFEZEFEZEBELTHRLEI—CUEHTRELTLEEY,

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

BESICHISHEEER
x%&@ﬁ%ﬁlﬂbrmmm%mrﬁu\#ama%l;UME?%:tﬁ&UiﬁywummﬁbIEf®£§ﬁ\
REFICEVWTHERHNKREEREDS A, EARRKERULOBETESNMEINENESICTEALLEZ S, 52K
BRETCEBERLIRELOTCLEDLOH. TOHBERMKREEHRL LSV, (AEKRURFEOT7—X. FEWND
DiFEE. 1A TFATOHRE. EEFL, BEEEE. FALITOITEDT—RE)

RE - B EOIESRIE
1. AR ZTRORBEXIIEH CTRESNE T LHRESIEOFALFTEEOUREICEEEZEZDZETNNHY ET
DTIDESBERERVEHTORETETFTTLLEEL,
@ #RE. Cl2. H2S. NH3. SO2, NO2 ZDEBHAADE MEFITORE
@ #HEEE. BEELNTORE
@ EFHBAPEET HIEFTTORE
@ BOHBIARLELTWIEBHRATORE

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

3. XERDEHK. REOBRFBEEFZELLVAE WERBEICRTSNTVWSXREAM) TRYHZWLLESL, XEARAAHS
BFENTICHBEEETSELEE, HRMFISEBELGI FLAMNMMEN, mFHLYVFOTEENRET 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, HNEABRUNEEZZCEDNS Y X MRHFEVFICZATEIEEINAHYFTITOT, BIHT HHEIZIE.
A—LABHEVNELE S0,

MM EEICET S TREER
1. FEMICEBSNAHGICET SERER. FREVET -2 HETH—HETTHLOTHY . hilzB
TEEZBOHMMUEERVZDMDEFICOVTHEFRENGCV L EZRITH2EDTREHY FEA,

2. O—AlF, AER/EZOMDNMBEF. NEEIEH S VEHBEEHF (VI FVIT7EL) LOBAEDLEISERLT
ELCEMRICEALT, MoRBEAESLOTREHY FEA,

3. B—LAF AEZRFAEHICEEHESINZFERIZOVT.A—LE LLEEZEFLIFEXITEE L TLI MM EE £
DDOEFIOREREFIAE. ATRMICLRTHICEL, BERICHFEHETOIHLOTREHYFEA, EL. FAREEZE
BEOREICTERASNARYICENT, O—LAHAXBEET MMM EEZFRAINSCLEZHITEE A

EDHhDEEEE
1. AEHOEHRE—HEO0-—LDOXEICLDFROAEZT DI ELRCEHNFERT S EZEACEHIYBLET,
2. AHUGZEO—LOXEIZLDBROREERH LK, 2. B, HE. BRHFLLGVTILESL,

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

4, REMICEHSIATVWIHBRVESLZFOERAHAF, O—L, O—LEFRSEE L{FEZEOBEEX X ZEEET
_GTO

Notice-PAA-J Rev.003
© 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.



	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(参考データ)
	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. 100 %デューティ・サイクル動作

	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(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



