ROHM Datasheet

SEMICONDUCTOR

HEml 2.7 V~5.5V AAH 600 mA
1ch REHEIEEHR BEE DC/DC O v/\—4

BD9SD11INUX-C

= HEERM
BD9SD11INUX-C [&{& ON 3D /7—MOSFET m AHEE: 27V~55V
NE L -FHEFREEE DC/IDCaV/IN—42 T, m HABEE: 1.15 V (Typ)
&K 600 MA DEREHNT S EMNATRETT . B HAER: 600 mA (Max)
AA Y F VT REIREMN 2.2 MHz & @i t= /A B XA YFUTREE 2.2 MHz (Typ)
AT FOERNARET T, ALY FE— R B High Side FET ON &#i : 270 mQ (Typ)
Ik RTBECEEEEZHRLET, HHE B Low Side FET ON i&#i : 180 mQ (Typ)
E#% 115V IZRET 2Bl & RHERRE B vy b URERER 0 A (Typ)
NELTHEY. DEVLSMTITBETT TUr—> B EERIEIRE : -40 °C ~ +125 °C
I UEBRARETY,
nNyr—o W (Typ) x D (Typ) x H (Max)
%E VSONO008X2020 2.00 mm x 2.00 mm x 0.60 mm
B AEC-Q100 xti& (Noed)
B 1ch RIHEREMEE DC/DC O v/—4
B ALY T RE— R
m NTJ—Sy FHA
B {EAANEEREERIEHEE (UVLO)
B SEERRERRE (SCP)
B HEEEREREE (OVP)
m BERREMEE (OCP)
B REREMEE (TSD)
(Note 1) Grade 1
Fi&
B EEER
B ZOMETFHES
EXT7 IV r—avER
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COUTl
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FERER
SW | 1| e . 8 | GND
s |
sw|z2 7| VIN
' EXP-PAD |
ss|3 6 | EN
vout| 4 = | 5|PGD
(TOP VIEW)
¥ F R A
HFES i - 2
19 SwW AL wFUTHAMFTY, High Side FET B U Low side FET D KL A VI sh
' TWET,
3 ss Y7 RS — hEREREHF TS, COWMFISAVTUHERBT S LICE>THN
BEDILEAYRHERETEFT . REMBDREAEEPIBESHML TS,
4 VOuUT HABET 4 — FAYImFTY, HABEED LU RARICEK LTSI,
5 PGD NT—5y FIfFTT, A—TV FLA D HEADEOERTERIZILTy L THER
LET. BREOREAEEIPI2EFSBL TS,
6 EN TINARADAF—TIVIHFTT . COmFELowZFTHE, THRA AR vy RED
YLET, COWmFEHghlZT &, THNAIRADBEELET,
; VIN EBRANGFTY, #HEBEELTIOPF(Typ) DESI vy - AVTUoHEERKLTL
ZEW, FEMICONTIE, P16 #BRBLTEEL,
8 GND T35 RigFTY,
Exp.pap | EEREASY FTY, EF7EEALTHREBOPCB I 59 KT L—UITEfT 52
& TEBA-HERELAGONET,
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&0y kA

1.

10.

11.

12.

VREF
REEEBEREETY

UVLO (Under Voltage Lockout)
BANEEREERFLEERRTY, Vnd 245V (Typ) UFTTNRA REV Yy IOV LET, BH. ALY IILFE
ElX100mV (Typ) RERTY I REEH>TWET,

SCP (Short Circuit Protection)
BRIERRERKTY, V7 FRE— FRETHER., VOUTIHFEEMNREEZED 70 % (Typ) LLFIZHY . FDIREMN
1 ms (Typ) ##&d 5 & 14 ms (Typ) BH DD MOSFET % OFF L. ZD#BEBLET,

OVP (Over Voltage Protection)
HAOBETFERKTT, VOUT IHFEENREEEDN+15 % (Typ) LLEIZHE S EHAERD MOSFET % OFF LET,
VOUT G FEEMNREEED+10 % (Typ) UTIZH S & HIERD MOSFET BNEEEICREY £9,

TSD (Thermal Shutdown)
BERERKTY, SERERKE IC NEGEEM 175 °C (Typ) BLEIZHZ ETNRA ANy FEH UL, IC RERE
EMNTSDALYYa/LRETESE, 25°C(Typ) DERTY I REHL>THEEHLET,

OCP (Over Current Protection)
BETREMEEL High Side FET #h2ERERA v FUIERBD 1 YA VLT EICHBRT 22 ETRRELTULE
ERS

Soft Start

VI MRA—FEIETYT, BONHAEEZIBLEITHET, HABEDA—/NN—2a—bEBSCoENTEET,
VI RRA— ERBIEXSSIHFIZCaAVT U EERET A ETHRETEFT ., (EHREAEILIP.A8 ZSME) Fi-. SSiH
F OPEN B IZHNEY 7 F R 2 — LRI tss (P.6 BBB) TY T rREZ—FLET,

Error Amplifier
VREF BE & VOUT i FEEZ AN LT HREERRTY .

PWM Comparator
Error Amplifier DHHAEE L, Slope EEELET 53 0/L—42TF, HARA Y FUTNILADT 1a—F 1 EHlEL
7,

OSC (Oscillator)
HIRFRBEERT HEETY,

Driver Logic

A9 F UL BEREMBEBEERHT SEBETT,

Power Good

VOUT S FEEMNHREEE D10 % (Typ) UHRDEEICET S L. WED Nch MOSFET A¥ OFF L. PGD H A4 High
[ZHYET, ALY I FERIZIES%NDERTY L RADH S8, VOUT i FEEMFREET D15 % (Typ) LLRAD
FEZENNDEPGD EAN Low [T YET, COHEEIEY T FREA—MRETTEEEIZHY FT,
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X RKERE

15 B EiE=) T BAfL
AHERE Vin 0.3 ~ +7 \%
EN inFEE Ven -0.3 ~ Vi \%
PGD i FEE Vpep -0.3 ~ +7 \Y
VOUT, SS i#FEE Vout, Vss -0.3 ~ Vn \Y
EEiESEaE Tjmax 150 °C
RFRESE Tstg -55 ~ +150 °C

AR L MMEERVEFEEREL EORARREREBAEAE. LELIRBEICELITEENHYET, £z, Ya—bE—FLLLBF—TUE
—FgE BEREBEEETETERA, BNBRAEREBZI DL SABHRE—FIEESNDIEE. Ea—X G EYBHLBREFRER L TLVI1T

&5 CREBRBRLLET.

AR 2 BERAMEETEALLIACHEAZINET L, FYTRELRICKY., ICKROMBEEBLIEDILICO2UNYET, REEEHEEEE
ABBREREY A RERECT I MAAFREAREERET L . RMAREEMAT SLE RERAMEETBA TV L SBERICTRECEZE L,

m;&*ﬁ (Note 1)

. BB (T e 1
E B ns (TyP) ey
1 AR Noe3) ‘ 4 FBEAR Noted)
VSONO008X2020
Cx oyl ar—FEEREMBER Bsa 309.5 77.1 °C/W
Sy iar—n\ysr—I FEPLDEEFENAT A —F Noed) | Yy, 53 12 °C/W
(Note 1) JESD51-2A (Still-Air) (Z#£#L,
(Note2) v oo avhibnRyyr—2 (E—ILRES) EEPLDETOREFE/ NS A—4,
(Note 3) JESD51-3 [Z##L L 1= EAR Z A,
(Note 4) JESD51-5,7 [Z#4L L - HAR £ E A,
B E AR iR HiTiE
13 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1EE (RmE) fRE
tREINE— tRERE
EHESURSRE—Y
EmEl LmERg | O
9 H—7)L |:“7 (Note 5)
BIE “t : v
ITEE R EAR#t HiRTi& EvF EE
4E FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1EE (Rm@) RE 2EH. 3BB (W@ fHE 4B8 (@) HHE
BN —> HHEE BN —> HHEE tRENE—> tHsEE
EESLRNRE—Y , )
S EAEa I L 70 um | 74.2mm0O (EAR) | 35um | 74.2mmO (EFH) | 70 ym
(Note 5) BEBEE7., EBDIAHELEHRT 5. BBIXT Y F/R2—VITH]ES,
HERBEEH
H H Hik=) =/ =K By
AREE Vin 2.7 5.5 \V
EERE Ta -40 +125 °C
HAER lout - 600 mA
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BRAEE BICHEEDOLVLEY Ta=Tj=-40°C~+125°C, Vn=5.0V, Vex=5.0 V, $E#{HE[E Ta=Tj = +25 °C)

K E
" H Hix=3 . = ==X va £
BN | BE | BX
VIN
Ty MO URERRER Ispn - 0 10 A Ven=0V, Ta=25°C
ks IOUT: 0 mA, Ta=25°C
EIRER lcc 250 400 550 VA | Ay F o S
UVLO #BHERE Vuvior 2.30 2.45 2.60 V | Vn ETEF
UVLO fEBREIE Vuvioz 2.40 2.55 2.70 V | Vn LR
UVLO E X7_' U :/Z%E VUVLO-HYS 50 100 125 mV
1 %=
ENXLwiajL FERE High VENH 1.0 - Vin \Y
ENXLwP 3L FERE Low VenL GND - 0.4 \%
ENRAER len 2.0 5.0 8.0 MA | Ven=5.0V
HAOERE
HAEE Vourt 1.133 | 1.150 | 1.167 V. | Vn=27V~55YV, (Note 1)
VOUT RAER 1 louTs 9.3 14.5 23.2 MA | Vour=1.15V
VOUT RAER 2 lout2 10.4 14.5 18.6 KA Vour=1.15V, Ta=25°C
YIRRE—F
0.5 1.0 2.0 ms Vin= 5.0V, SS 5+ OPEN K
VAN TN tss - —
0.6 1.2 2.4 ms Vin= 3.3V, SS i+ OPEN K
SS ®EER Iss -1.4 -1.0 -0.6 pA
AL YF VTR
Ay F T RES fsw | 20 | 22 | 24 | MHz |
AL/ AR
. - Vour Vour Vour
PGD Falling (Fault) &E VPGDTH_FF x0.80 | x085 | x0.90 \% Vour BB
- = Vour Vour Vout =
PGD Rising (Good) EE VPGDTHRG | w085 | x090 | %095 \ Vour LHEF
.. = Vour Vour Vour =
PGD Rising (Fault) &E VPedTHRE | 110 | x1.15 | x 1.20 \ Vour LHEF
. - Vour Vour Vour
PGD Falling (Good) BE VPGDTH_FG X 1.05 X 1.10 x 1.15 \% Vour BB
PGD A —VER ILEAKPGD - 0 2.0 MA | Vpep=5.0V
PGD FET ON &1 Rpcp 30 60 120 Q
PGD 73 Low Level &I VpebpL 0.03 0.06 0.12 \Y lpep= 1.0 MA
A4 v F MOSFET
High Side FET ON &8 R 120 270 470 mQ Vn=5.0V
i ide
g n ot 150 | 330 | 550 | mQ |Vw=33V
Low Side FET ON £ R 80 180 300 mQ Vn=5.0V
ow Side i
Nt 100 | 210 | 350 | mQ |Vn=33V
. . . Vin=5.5V,Vsw=0V,
High Side FET ') —% &t lLEAKsWH - 0 5.0 HA T{l;‘: o5 °C. . ’
. . Vin=55V, Vaw=5.5V,
Low Side FET ') —2 &R [LEAKswWL - 0 5.0 MA T{l;‘: 25 °C . ’
BEFRIRE SW Eiff Noe2) loce 0.8 1.2 1.6 A
SCP, OVP
_ = = Vout Vout Vout
CIph E & =
BFERREREER Vscp %06 %07 %08 \% Vour BB
. - - Vout Vout Vout =
= =% ==
HAOBETREREERT Vovp %110 | x1.15 | x1.20 \% Vour LR
(Note 1) VOUT 2T 5—7 > JOHAICHERT 2HEDTA L - E=RTTFRALShFET,
(Note 2) CHILEREHETY . 2EEHFREFXIT>TEYFEFEA,
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HET—4

(BET—4)

BIZIEEDEWRY Vv = Ven

10 : 550
9 VEN =0V
g 8 500
‘—%‘ 7 '<; V|N =50V
Rz = 450
3 ° $ 400 —
jun
3 4 = ] -
5 3 3 350 e
c O /
g 2 Vi =5.0V — 4
g V=33V 300 ,
£ 1
) < - Vn =33V
0 250 \ \
=0 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature [°C] Temperature [°C]
Figure 3. ¥ v A UBEERIKRETR vs BE Figure 4. BIFREG vsiRE
2.40 | | |
2.35 Vn=33V 1.163
g 2.30
=" v 2 1157 V=50V —
B 225 /_': 3 H/
oy /,4 N o 1151 | SN A
c 220 =)
o} / \\ <
g N =
o a
c Vin=5.0V
£ 210 m 5
S Q 1139
n 205
2.00 1.133
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature [°C] Temperature [°C]
Figure 5. R4 v F U RKH vs BE Figure 6. VOUT I FEE vs ;B
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HET—4 (BBFT—4%)

2.0
18
1.6
14
12
1.0
0.8
0.6

Soft Start Time : tgg[mS]

0.4
0.2
0.0

550

500

450

400

350

300

250

200

150

High Side FET ON Resistance : Rony [MQ]

100

- &

&

Css = OPEN

Vin =

/]

V|N = 50 Vv

50 25 O

25

50

75

Temperature [°C]

100 125

Figure 7. ¥ 7 R 52 — BRI vs SBE
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P
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\ L\

!

V|N =50V —]

50 25 O
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50

75

Temperature [°C]

100 125

Figure 9. High Side FET ON #£#i vs iR &
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-1.20

SS Charge Current : Igg [HA]

-1.30

-1.40

350

320

290

260

230

200

170

140

110

Low Side FET ON Resistance : Rgy [MQ]

80

V|N = 50 V

50 -25 O 25 50 75 100 125

Temperature [°C]

Figure 8. SS REEH vsiRE

Vin=3.3V
L7
///
" 4

N
]

a
r

~
>

AN\

L Vin=5.0V

-50 -25 0 25 50 75 100 125
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Figure 10. Low Side FET ON &4 vs B
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HET—4 (BBT—8) — &E

5.0 T T
VEN =0V

o
o

I I
VENZOV

4.0

»
o

High Side FET Leakage Current : I gaxswi [MA]
N
< ( o
—
Low Side FET Leakage Current : | gaxswi [HA]

3.0

w
o

2.0
V|N =50V
\

V|N =33V

1.0 \ y

0.0
50 25 O 25 50 75 100 125 50 -25 O 25 50 75 100 125

V|N = 50 Vv
V|N = 33V /

=
o

o
o

Temperature [°C] Temperature [°C]

Figure 11. High Side FET 1) —% & vs B Figure 12. Low Side FET ') —% &t vs BE

T T 120 ‘ ‘
V|N =50V V|N =50V
134 110

100

1.28

90

1.22 i
Falling Good R\I/SPIQSTEaRLFm

VPGDTH_FG ‘ :

‘ ‘ Rising Good
1.10 | Falling Fault VpGDTH RG
VPGDTH_FF

80

1.16

70

60

PGD Threshold Voltage [V]

1.04

50

PGD FET ON Resistance : Rpgp [Q]

0.98

40

0.92 30
S0 25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125

Temperature [°C] Temperature [°C]

Figure 13. PGD AL w > 3 )L FEE vs BE Figure 14. PGD FET ON iE#1 vs ;BB
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BET—42 (BET—H) — #HiE
2.70 1.0 i i
‘ ‘ ‘ V|N =50V
2.65 UVLO fi#k& | .
Vuvioz > 0.9 ALw < 3)LF High
< 2.60 o VENH
o l S 08 N
g 2.55 g \ \ 4
) o \
3 2.50 2 o7
S ¢
2 245 = T
0.6 . .
240 E : AlbvyoalLk Low
' UVLO #&H Ven
235 VUVLOl 05
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 15. UVLO EE vs ;B E Figure 16.EN XLy 3 )L FERE vs iBE
9 V|N =50V Z V|N =50V
x 1.5
Q
8 e]
— c 14
& = 5 13
£ 6 Ven =5.0V g
= =
5 _/’ ] § 1.1
g 3 o
o 2| T &
1 Ven=3.3V 8 0.9
0 ‘ ‘ ‘% 0.8
-50 -25 0 25 50 75 100 125 50 25 O 25 50 75 100 125
Temperature [°C] Temperature [°C]
Figure 17. EN R AER vs iBE Figure 18. iBER{RE SW BR vs BE
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HET—4 (BBT—8) — &E

0.89

VII‘\I = 5.dV ‘

0.85

0.81

0.77

0.73

0.69

Short Circuit Protection Detection Voltage : Vgep [V]

-50

25 0 25 50

Temperature [°C]

75

100 125

Figure 19. BRERREREET vs BE

Output Over Voltage Protection Detection Voltage : Ve [V]

1.37

1.35

1.33

131

1.29

1.27

V|N =50V

50 -25 O

25

50 75 100 125

Temperature [°C]

Figure 20. HAOBEERERLEE vs BE
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HeERRBA
1. A x—TILEIE

ENHFICEIMEINBBEIZE 2T, TNAARADV ¥y bEH0FE 2 FA—ILTEET, VenZ 1OV EIZT B L

NEBEEHAEIEL. VI FPRA—FEFESTTNAADBBEILET ., VenZ 04 VUTIZTTBETNRAI ANy v +

B9 LET, NT—5 9 FHARKY I FRE— AR T LERICEDERYET,

Vina

Ven N

VEnH

VenL |

v
—-

Vour P

Vour X 0.90
(Typ)

tss

twarr
PGD A 200 ps (Typ)

Figure 21. 4 *—7JJL ON/OFF 24 S >4 F ¥ — bk (SS ¥ OPEN )

2. R"I7—=Jvy A
VOUT i FEBEINFZEBEND+I0% (Typ) UHDEEIZHY FF &, PGD iHFDA—T > KL A V5 MOSFET A
OFF L. HAMHigh1ZBYET, ALY IILRBEICIES WD ERT AN H D=6, VOUT SEFEEMNERTE
BED+15% (Typ) LIADEFEZNND L. PGD iiFA—F> FL A4 > MOSFET AAON L. PGD ##F A% 60Q (Typ)
DAVE—FVRTINEIENET, 2 kQ ~ 100 kKQ DIF\RTERIZTLT vy TLTLEEE N, ZO#REILY
TrRE—FDRRTTBHERMLBYET,

+15 90 (TYP) === -==mmmmmmmmm s oo s e N(Cm TS m oo oososooosooooooooooooos
+10 % (Typ) ~77 77777 T e e T T T T T

Vour

=10 9% (TYP) === =-mmmmmm e s m e e e m e e e e e e e
15% (Typ) =~ 7777777 TR

[

PGD

Figure 22. /IXT—Jw REAL I VI Fv—k
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HRESREH — &E
3. FTUNRA T ke
HANTYNA FTRENTRKEIZENTEH, HANLGKRELERZSIESAC CERCRBBTEET, HIZEE. HAN
TYNATRENTKEN S EN & ON LT=i5E. T/34 RNERD SS EEHNNED FB EEL Y 40 mV (Typ) &Ly
BEICEY HF T, HAKRD MOSFET (X OFF Z##t LET, TDR. R4 v F UV BEERIKRT LV T FRE—
FEFoT, HABERREEREETERLES ., NT—J vy FHARY I FRE—MAET LERICEMERYF
ED

VI RRE—

VOUT

ov

40 mV (Typ)
RNEB FB

MER SS

H AMOSFET OFF
SW <

PGD

Figure 23. TYNA T RAEEZ A IV Fv— b
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fRAgMRE
1.

B TERREREE (SCP)

BFIERRESEEL, VOUT IR FEEEZNEELEET VREF LLEE L., VOUTIHFEEMNHREEBED 70 % (Typ) L
FIZAi Y., ZDREMN 1 ms (Typ) ##Ed 5 & 14 ms (Typ) BBMEZELLFORBEBLET, L. CORE
ERRIEERMNGTRIC & DI LEICEDNLE LD T, ERNGRERKREE BIZISEANERENZRECLES
BRENEBERINDIBEALE) TOTHERIEHETFTLEEL,

EN IHF VOUT #HF ERRERNEE ERREDE

< Vour x 0.7 (T ON

1.0VELE our x 0.7 (TyP) B
= Vour x 0.75 (Typ) OFF
0.4VHT - 3 OFF

¢ 1 ms (Typ) 1 ms (Typ)
Vour %
Vscp: Vour X 0.7 (Typ) — > 27
SCP OFF : Vour X 0.75 (Typ)

SW . . . . ! L L I LOW H |_| H
1B 95BR lx\_/_\i;w
(HHBERER
HER
HiCcuP f-————o——— - K
Delay 5% 14ms (Typ)

SCP Ytzwh

Figure 24. SCP 24 225 Fv— b

BEFREWEE (OCP)

BERREMAET High Side FET ISRNABRERA Vv F UV ARBD 1 YA VLT EICHIBRT 5 ETERHELTY
FY, L. CORERBIIRFEMLERICK SMRFILICARNG DO T, ERHZRERREE (FIXEHAN
BERMENZRE LASEFRNERERSNIEELLE) TO THERARRETTIZEL,
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fRAgMRE
3.

Vour

A& OVP 55

- E
BANEBERBMEHLLHEE (UVLO)
VIN i FEBEMN 245V (Typ) UTFTTNAREI ¥y REDOULET,
HH. ALYV 3L REBERK100mV (Typ) DERTY I REH>TWET,

Vuvio-Hys /
100 mV (T
—f—@)— —4 Vuvioz : 2.55V (Typ)
Vuwior : 2.45 V (Typ) /

Vin (= Ven)

oV

twarr
200 ps (Typ)
e

Vour L

O | o

BEEEE uvLO BEEEE

Figure 25. UVLO #4 2V JFv¥— b

REREMEE (TSD)

IC ZERHIENSH CT-ODBERERK TT, BRIRSEENEENTHERALETN. AN —REEEHEELZE
ZTREEAMGE L. Fy TBRE T A 175°C (Typ) ETLRET S & BEREREHNEIE L HAHED MOSFET A OFF
LET., 2ORFYTERETAETLTSD ALY 3L FE TR EERIEHTERLET, 48, BERER
BB BRRKEREZBA-RETOIHEELYFTIOT. £y FOBERE#EL LTEALABVTESY,

HILGEEFRE#E OVP)

BEGAEREROHABESRENCDERBICHAEEA—N—2 21— F2R/DRICINZ 50 DABEEREREE
TY, VOUT FEENAHE NBEFTREREEET THIRTEEETND+15% (Typ) LILIZH B &, HAED MOSFET %
OFF L. HHEFRDOLREE#MAET, RA%K. EANMETLTCEERRENERINIERM v FUUEBMEEFRL
F9, HNBEERERHEEELEREEICESWDERTI AN HYET,

Vowp : Voutr X 1.15 (Typ) h 5 o
ys (]

L L L LT

Figure 26.OVP 24 S U4 Fv—k
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FIVr—2avBEREAE
SOt Y avITFRTHERBLUNOREZ CHADOES. BHFEFTEHEVADE (S,

BRERETHICHYBEGNSIA—LETRICHEYET,

Table 1. 77— 3 U4

== 25 a3t
ANERE Vin 50V
HAEE Vout 1.15V (Typ)
AAYFUTRERE fsw 2.2 MHz (Typ)
HAaarToy Cout 10 pF
Y7 b RA— MR tss 8.0 ms (Typ)
HAORKBRER loutmax 600 mA

Fi FA B & 451
R1
Viy . VIN PGD o PGD
CINl _
— Vex EN SwW

SS

GND VOUT
Css —

Figure 27. 7 74— 3 VEIEK

1. RAVFUTREER
A4 FUTREEHRIE fsw=2.2 MHzZ (Typ) IZICHBTEAESNTLET,

2. AHAVTFUIDOREIZDONT
AAAVTFoHCIZIEES 2 v - a0 TUoHETHRALLE SV, CnlEAAY Y TV A XOERIZHENH Y .
VINIGFDBHIEL ICRET A ETETOMREZREBELET, CnlIlE52E, BESMSE. DC/AA TR, BEE
LEZED TENBEEIATPFETRISBVL S ICHRET IDENHYET . TDEH. 7TV S—2 3 U (P19)
[CHYFTHRBEDIOESHEALL LS, FEERNNE—2Pa VT UYOAEIZK > TIXICHRENET S aTHE
ERBHYEITDT, PCBLA T FHEHZDWLT (P21, P22) 28BN S5 2. Rit#HSBLOLET,
Tt 7723 ELTERR/ A RXEEEHT 0201 0FRa VT oS EBMTEIENTEET,
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FFVr—LavEbBERE — HE
3. HALCIZAILEEH
DC/DC O v /N\N— 4 TR AR IEREMNGERZHRIB T H-0IZ. BAEFEOEBLADLC T4 ILEINPKLETT, 1>
BB UREELTIEI0PH ~ 22pH DL D ESHEALCE S,

Vin
A J
AT AEHRER > loutvax + AlL/2 _|
/\ A||_ L \Y/
- /& S=—_ I— - Driver o
HARKABFTER loutmax
J Cour
t I
Figure 28. 4 2 U 2 IZFNDERIKR Figure 29. H1 LC 7 1 L2 [E]F&

VN=5V, Vour=1.15V, Li=15uH, RA v F VI B E#H fsw=22MHz CTHET B LA 592 ) vy TILEFR AlL
IFxRKIZHYFET,

1

VINXfswXLy

Al = Voyr X Viy = Voyr) X = 268 [mA]

FAT M4 U F2DERERIL. HARKEARERICA UF IRV TILERAMD 12 ZRLEaLEEERLY L
REVEDEBIRLTLIESLY,

HAaoTFoY Courl2lEZES 2 v Y- avT o EFERALTLESWN. BEEIL 10uF~22 yF OEFHEEHELET,
Cout AU Y TIWEEFGICHEEXEZFTT, BELSINBY vy TILBEEFEEREFESELS5I1Z Cour ZRELT
&L,

HAOUy TILERIIRKXTREINET,

1

AVppy = Al X (RESR + ) V]

8xCourXfsw

CZ ZT Cour =10 pF. Resgr=10mQ EFBL. HAYYTILERE AVrp &

1
8X10 uFX2.2 MHz

AVgp, = 0.268 A x (10 mf + ) =420 [mV]

ERBESNFET,
BEGEE. L—TOREBEE Cour|TIKFLET . ERICIE. PCBO LA 77 MOEKRDSIEE L. FERYT 584

OEfE., ERSH CRELLE) ICLYBMHEEELETOT, BTET7 TV 75— a3 v TORERLETERDO+E
HREERLILET,
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4, YIRRBE—FaVTUHDORE
ENImF#ZE High29 5 &, VT FRE— MMERENB S EBFOERICHIBRZ M T AN SEONHABENILE LN
YEITDT, HABEDA—N—2a— b ORABREBSCIENTEFET, AL B LMY B tss_exr (& SS ImFITHE
BIB2aAVTUIOERITKEFELET, aVT Y OREEE 4700 pF ~ 0.082 yF OFEEATERE L TLEELY,

_ (Cssx0.8) Ven
tssexr = —, [S]
ss ,
VENH
t _ (Css%0.04) [ ] Ven
OFFSET =~ - , / t
tss gxr V7 FRB— MERTERR Vour
Lorrser @ MEREIERFRE
Css . SS IR LT oY
Iss . SS FEEH 1.0 pA (Typ) . |
tss_ext
CCTCss=0.01puF 95 & —
150 ps (Typ) + torrser
(0.01 uFx0.8) _ )
tss exr = = 8.0 [ms] Figure30. Y7 FRE—+rEA 2V Fv—+

1.0 uA
SSIEFICarToHEHEFET. OPEN. E£7-(£10 kQ ~ 100 kQ DIERTERIZTILT v 7 L1-IREET EN #HF
% High 29 % & tss= 1 ms (Typ) OB THABEFI B LNV ET,

EEBRA—H—E
SEIHRNBR/A—N—ETRLET.

Table 2
i A—h— URL

Ceramic capacitors Murata www.murata.com

Ceramic capacitors TDK product.tdk.com
Inductors Coilcraft www.coilcraft.com
Inductors Cyntec www.cyntec.com
Inductors Murata www.murata.com
Inductors Sumida www.sumida.com
Inductors TDK product.tdk.com
Resistors ROHM www.rohm.co.jp
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FTIVr—a

Table 3. {1#%%l

1EH Eig=) (a3
HiES IC BDI9SD11NUX-C
ANERE Vin 5.0V,3.3V
HAEE Vourt 1.15V (Typ)
Y 7 b RE— MEFR tss 1.0 ms (Typ)
HAZKARER loutmax 600 mA
EERERE Ta -40 °C ~ +125°C

R:
Vin VIN PGD PGD

[
I Vey EN

SS
GND

SW

VOUT

Figure 31. &R

Table 4. E8& ) X k

No "y —2 NS A—A R (01)—2X) 4 A—H—

Ly 2016 1.5uH TFM201610ALMA1R5M Inductor TDK
CouT1 2012 10 yF, X7R, 6.3V GCM21BR70J106K Ceramic Capacitor Murata
Cint 2012 10 yF, X7R, 10V GCM21BR71A106K Ceramic Capacitor Murata
Rioo - SHORT - - -

R1 1005 100 kQ, 1 %, /16 W MCRO1MZPF1003 Chip Resistor ROHM
Css - - - - -
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IV r—2ahlosET—4 (8F7—4)
V|N = VEN, Ta=25°C

100

90
80 // ’T-A\

I/

~
o

(2}
o

Vin=50V V=33V

a1
o
!

Efficiency [%]

w B
o o
Il

N
o

=
o

o

0.0 0.1 0.2 0.3 04 05 0.6
Output Current [A]

80 T 180
~_ Vn=50V
60 135
\\
™
40 .__.:\ 20
\\\
3 20 ~ \\ 45 =
m \. \ 3
S0 ™\ 0 ‘o
! (0]
£ \\ \ @
8 "\ \| =
-20 N 45 o
\
— (AN
-40 e Phase -90
-60 -135
-80 -180
1 10 100 1000

Frequency [kHz]

Figure 32. %13 vs tH HER

Figure 33. FER#4SHE
(IOUT= 0.6 A)

Time: 20 ps/div
V=50V
Vout: 100 mV/div, Offset=1.15V

| et Sy
\/

lour: 200 MAVdiv_

/ ML A e

‘ '\\ |

Vbt e g ST

Time: 500 ns/div
V=50V

VouT: 20 mV/div, Offset =1.15 V
st N A Aok N N N i ]

lout: 300 mA/div

Figure 34. BHIIGE
(|OUT: 0A<— 0.6 A)

Figure 35. HA Y v FILEBRE
(|OUT: 0.6 A)
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PCB LA 7™ FERETICDINT

DC/DC 2 v /N\—2 DFEEFHIHEWTPCB LA 7™ FDE
HREEERT 52 LN TEET,, Figure 36 H 5 Figure 38 [XFEE DC/DC O o /N\—42 DEFRZRBKE R LB TY, Figure
36 M Loopl [& H-side Switch Y ON. L-side Switch A% OFF BfIZa U /\—F ITRNSERER L TH Y . Figure 37 ® Loop2
1% H-side Switch A% OFF, L-side Switch AAON BfZa v /\—42IZHENSERER L TLET, Figure 38 D AX#EIZ Loopl &
Loop2 DENEFR L TWVET, H-side FET & L-side FET B4 I oA oA, oM oF IANELRT H-UVICKETSTDE

RIETHLLEERELET, COREEELR

REHIERICERETY . #BUYILBLATY MK Y,

BRI HHk4&

R -OBRRZEEALEBEABRNES, TOLOAAI VT UHE IC TER

SNBIKRBREBOEIEEZTESLEITINESLKTBIET, /A REFLITENTEET, FMIODEELTRERAIYFUIL
FaL—ELY—XD7TIV5—var/—+ TBREIAVN—FDPCBLAT bFE] 28RBS,

LOOPL sy r— e
Vi O——=" f'Y'Y'Y\_‘—O Vour
s H-side Switch (L L
4 | Cn | Cour "
r L-side Switch
GNDO————————————— > O GND
_ R L
Figure 36. H-side Switch: ON. L-side Switch: OFF F¥® E %%
VIN O L 2 ()\<> Y L' b L 4 O VOUT
H-side Switch L
1 Cn 7[ N ] Cour
—_ \ Loop2 )
N Q/
L-side Switch
GNDQO ® O GND
Figure 37. H-side Switch: OFF, L-side Switch: ON Ff M Eif#R &
Vin O fwr\_’—OVOUT
Cour
H- Slde FET . —
J L-side FET
GND O ® OGND

Figure 38. EFRNES. PCBLA 7Y F L TOEERFR
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PCB LA 7™ rEREHCZDLNT — &HiE
PCB LA 7™ FEHRTTBHEICIE. UTICEFE2EEHITTELTERETLTLEEL,

s AK3UTUHCniL. IC D VIN 5iF & GND i FIZAaERB Uit < IC EFLAICEE LTS,
CSWEDRAYFUT/—FKIiE, i/ —FADACHEIZL D/ A ADEERBZEIND=H. A U5 ZIZTRELRE
YRSELS FL—ALTLESLY,
* VOUT BiFIZDENZ T4 — KRNI S 2IE, SWD/ — REIFAEEGRYBL TS,
"R 71— FENy Y OREHEEFEORERTHY., AT avéiaUET,
Rioo [CHERZEHAT S E T, FRAZSZAWNT 74— AV Y ORKEHEE (RHEY—YY) £RIETHENTEE
ER
BE. BEBHI a—rFLTIERACESL,

. g [le| 1O
u| O
u| IC O O
u| O
Cn =
O O Cour O O
BELAT Y b2 —2 (Top View) BELA T k32— (Bottom View)
Figure 39. PCB L€/ 7 ~ 4l
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BUBKIZDOINT
BEBHITHLT, ROEBRTEESETIEEL,
(FREERREREETINT, BFI—DUEEELTIESEL,)

1. ABEBRE TaM125°C LT THBZ &,
2. FTOHY VI VBETIMIS0°CUTTHDEZ &,

FyTSr s A VRETRUTO2EY TEX S ENTEET,
1 EEARETOY s — S EERLEE T SRDH HBE.
Tj = Tt + Yyr X W [°C]
2. FBELEE TahbRHBEE.

T] = Ta + 0]A X W [OC]

W Dr vy YA v—Ry r— O LERLEAREE S A —8 (5 BH)
0,4 Sx LY v FEREMMER (5 )

ICDEMEE W FUTOXTKREY FY,

v, %
W = Rony X loyr® X =+ Rowy, X loyr? (1 - OUT)
Vin ) Vin
iy X Iec + 5 % (tr + tf) X Viy X Ioyr X fsw W]
Ronn : High Side FET ON #£#1 (P.6 SH8) [Q]
RonL : Low Side FET ON #£#1 (P.6 SH) [Q]
IOUT X Hjjj%;ﬁ [A]
Vour D HAEE (V]
Icc - EBRER (P.6 SH) (Al
tr D RAAYF UL ENYER [s] (Typ:4 ns)
tf D RAYFUTAETH YR [s] (Typ:3 ns)
fsw D R4 F VAR (P6 B) [HZ]
tr tf
(4ns) ta—mi e (319) 2
Vin 1. Ronu X loyr
1 2. Roni X loyr”
Vsw

3. %X(tr'i'tf)XVINXIOUTXfSW

@
=z
lw)
A
w

\J

2 ! 1 !

fsw
Figure 40. SW K
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AN EMEREE Mo

1.2.5W 3.S8S

w0k | VIN

sw [ ] \-ﬁ |_ ss i L:_‘;'
L 100 kQ Fh

[ L

4. VOUT 5. PGD
VOUT E
PGD D .
oo 50 Q
]
= o
'_| p— p—
GND GND

L
>
]

EN [ ]—

GND GND GND

(Note 1) EHIEX Typ TY,
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FRLOEE
1. TBROFEHIZDOLT

EEIRY ADOBEFICE Y LS| ARIET 5BNAHY £F, BEGRERERL L THRICERLE LSIOERET
B4 A— FEANBHEEDHEERL T &L,

ERIA VIO T
HE/NNE—VDRETHZEWNTIE, BERES A D OEBRKRIEL, B4 VE—F U RIZHEBESIZLTLEEWL, 5DV RS
AUIZDONTH, RHEONE—VEEEERBLTCES WL, £l LSIOTRTOERFBFIZTOVWTCER—-I5H Y
RigFRICa v ToHEEATRELE LI, BRI VT U FEADKEE. ERETRERETMECSELEFRT S
AVTUYDEBEICHER W EE T CHRDS X, EHERELTLEELY,

I35 FEHIZOINT

L AEEEHF (5l : E—48 K34/ 0H 1. DC-DC I VNA—42DHAKE) [2D0WTIE, LAFONEEEDEE
TSSOV RUTICRNB I ENEZONTT, L AREBEHFIAFREEICK > TRAEMICL D55 EHKRE. U5
DY RHFIEOHDGEEBEREICEVTIREBRICHESESICLTLESL, FLERICEBERZESH. V57
Y FiEF. L BREFHFLUNDTRTOmFN TSI FUTOBREIZHELHEWESICL TS0, FHREKE.
BRERV L AFMELOBEICK >TIXEBELEDOTESGHNRET 2HEEENHY F£I, IC OEELZEIZREDH
W EETHTHERELESL,

H59Y FEB/IS2—2(2DVT

IMEB YT TU U RERBRITIVELRBHDIGEE, KEFRITIVERNEI—2EIMEST SOV RRa—VIEn#L.
IRE—VEROBRASE RERICKIEREELIMEEISH U FDEEZEILSERVKSIZ, £y FOEREST
1 A7 —RTBIEHZHBELET, IMTTEHRED TSI FOEBBNRE—VEEHLENEIFZELTLESWL, ¥
SHOURSA UOEKE, B4 UE—FURIZHEBESIZLTLESL,

HERBAERBCOT
HEHERHTRESNDEETIC OHEEE - BFEEMREILET, -, FHEERFESHFETRESNAEEEOE
HTIZEVWTOMREEESNET,

SydahlLy IO T
IC REHIEBEE KK, EREARICHELRERET, BEMNIZS Y 1ALy FAFRNDBENHY FIDOT, ERS
TYVTBEVCER. V592 FNRNA—UEBEBOIE, SIZELISGEELTLESL,

£y FEIRTOREIZDOINT

oy FEIRTOBRERIZ, 1 VE—F U ADBEWNMEFICOVT U EEFET B AL ICITR FLADSHANZERAN
HBEDT, 1 IBRTEITHTHREZETO>TLLESL, BESFERE LT, HITRICIET—XZEEL. EfRORED
BRIZIZH S TEELLLESL, £ REIETORE~NOERZT SRICIELTEREZOFFICLTHALER L. R
#OFFICLTHLERYMNLTLESLY,

InFMS a— bk ERERICONT

T FERICERY B, ICOREPHETNICTNEIELTLESI W, BoTRYFFEBE. ICHKET S
BALHYET, £z, HALERRUIT ST FE. BARBICEMAAZBRELTS a3 — b LEEAICDOVNTERE
EOBhANHY ET,

READAHEFOREIZDINT

CMOS FrSUPREMAAIIEREIZA VE—F U RADNEL . ANGFEA—TUICTHI L THETEDKRREIZLZY
FF, CNICEYRIBOBEST— D p FrRIL. n FrRILESOORAANEEBRELRY, FTERERERIR
hET, £z HEFEICLY. BENOBEET I EL/HBYFET, &Ko T, XERAOHFIEHICHFELTS -0
ATOEWRY ., BULER. LTIV FICERTISILIICLTLESL,
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FRLEOXEE wmE
10. BEANEWFIZDONT

11.

12.

KICIFE/VIYIICTHY. ERFHICRFDED-HOOP+7A Y L—ave, PEREZEALTVET,
CHOPEBEERFONEBETPNESHER SN, EEOFERFHIERINET,
FIZIE. FTRIDELSIZ, ERE FSUCREAMBHEFEERINTLDES.
O TIL. GND > (ifiF ADE, FZ 2P X4 (NPN)TIE GND > (iiF B)DREE, P-NEANFELS I+ —F
ELTEMELET,
OFf. 3P RXA(NPN)TIE., GND > (UiF B)DF, ALRDFES A 4 — K &EET 2HMDFEFDO N BIC
FOTHEDNPN FSUORALRFELET,
ICOEEL, FERFEIEMBERICK > TRARMICTEET, FEFRFHIET S LICK Y. BBRIEOFHE3I
FERI L. BEME. VLWTIEBEORREELHYB/ET, LizA>T. ABAHFIZ GND(P ER) & VIEWVEEZEN
MF2HE, FERFIFETI2EIGENVAZLEVESITRITSEFELTLESWL, 7FTUSr—2aVIZEWTE
BRI ERIMFEELHICHE - 1BE. NBERELIRFEEETIAEENHY T, HIZE MFarTy
HICERNF Yy —CShi-iRET, ERHFN GND 2V a— FEINEBALRETY, -, ERHEFEIICHR
EDFAA—FH LLEEIHEFEERIGFEICNSNRNADEAF—FEFEAT L EFHELET,

\ B \ [ F5YTR% (NPN) |
HFA ' HFB B | #HFB
® ‘ ) A E
} P—r | UL
+ P + ! + N + H !
NN L Kpegs WO PN b
% TR R Y4
Py T PE IR b . PEIR (e FERT
g4 %
L - GND ND= 2 =4 GND
sz - 0 BERT = © CND=" woxr =

Figure 41. €/ ') L v IC #&:&Hl

t32vY - aAVTUYOREERICONT
NMEFaVToHIS £330 - aVTUHERERTAEE. ERNATRICESGLNBTENET. RPEBRERGE
[CEPBRENELEZRDI A, ERERELTLEEL,

BERERERICONT

IC ZBHIEN S CIODEERERBRZABLTEYET . XSEABEERNTIERAWLEZEETHN, AH—
REEAMBEEBARENSBGT L. BERERKIBELHA/NT—KFMN OFF LET., TO®RFY TR
ETIMETTHLERITBFTERLET . 4H. BERERRIIENEAERZEBAKETOBELLEYFETD
T. BERERBZEALI-EY MG LR, #EFITRIFTTIZE0,

13. BERFREMMRRICOIVT

HAIZITERENICH CBERRERRANMIABESA TS0, BRD 3— MRIZE IC BIREHIELET
A, COREEBIFIRFENLGERIC L SBERHLICEDG LD T, ERMGRERRBREE, BERTO CERISHG
THLDTREHY FEEA,
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Part Number Marking

LOT Number

Pin 1 Mark
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NETERERE - 7A—SUTHK
Package Name VSONO008X2020
2. 0£0. 05
q
1PIN MARK
>
<
i
[0, 05 s 9 e
1. 5+0. 1
co. 25 0. 5£0. 1
1! ! | ! 14
T T | T T
U
T
: | d
[T T
8 | 5
0. 255¢ g5
1. 5+0. 1
(UNIT :mm)
PKG:VSON0O0O8X2020
Drawing No. EX178-5001
<BERE, R¥NE. aEAR>
AERE IVRAF—EVY
BEHE 4000pcs
TEHE E2
(W=LEZEFIZHEHEL, EFTT—7%51&dHLE
EEIC, HGO1BECNELIZCHAR. )
o o0, 0,0 0.0 O,0
E2iTR ([ E2iTR||E2im]||e2{mw
TLEE1 TLEE | TL BT E
\ Direction of feed \
Pocket Quadrants >
Reel
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