ROHM Datasheet

SEMICONDUCTOR

H&EMFIT2.7V~5.5VAAH1A
1ch BIHAZER B&E DC/DC a2/ \—4

BD9S11xNUX-C L 1J—X

B= BEEEFY
BD9S11xNUX-C 1) —X[H/E ON EHD/NT— m AKEE: 27V~55V
MOSFET # Wi L - RIEAZREES DC/DC o> m EHEE:
N—ETT, ZBRK1ADEREHNT B EMT BD9S110NUX-C 1.2 V(Typ)
BTY, RAYFUTREHMN 22 MHz £ E&EG BD9S111NUX-C 1.8 V(Typ)
MBS B AOERNATETT, ALY b AT 1 A(Max)
E— RHIEIC L 2ERLBESEHEEEREET, W RAYF TR 2.2 MHz(Typ)
HABEE 1.2 V1.8V ICHFET ZIRBER & (148 B High Side FET ON &1 : 270 mQ(Typ)
BERKREABELTEY . DHEOVMITHRTT B Low Side FET ON i&i#7 : 180 mQ(Typ)
TYr—a U EERARETT, B Doy b URERER 0 pA(Typ)
n BMERFRE : -40 °C ~+125°C

B AEC-Q100 i Mote 1) Nr—9o W(Typ) x D(Typ) x H(Max)

B ich FEERREE DC/DC O v/i—4 VSONO008X2020 2.00 mm x 2.00 mm x 0.60 mm

B AEY T MRE— iR

B HAOT 4 RFv—UHEE

B N\D—Jy FHA

B (EANEERBER LLFEEE(UVLO)

B SEEREREREE(SCP)

B HAOBEEERERREOVP)

B BERREMKEEOCP)

B REREREE(TSD)

(Note 1) Grade 1
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Ui FEC B B
SW | 1| e . 8 | GND
’ 3
sw|z2 7| VIN
' EXP-PAD |
ss|3 6 | EN
vouT| 4 = -~ | 5|PGD
(TOP VIEW)
3% F & BA
HFES i F 4 ®m R
19 SW z;;%‘/j‘:ﬁmﬁ%—c% High Side FET B U\ Low side FET ® KL A VIZ#EHEsh T
’ L\ o
3 ss VI EREI—FBERERFTT, COMFICAVTUOHEREHGETSIEICK>THD
BEDIELEEINYBHZHRETEET ., FEEOEREAEIPIBESBLTLIZELY,
4 VOUT | HABEZ4— RAYIHFTT, HABED LU RAITHEKEL T EEN,
5 PGD NT—5y FIfFTT, A—TV FLA D HEADEOERTERIZILT vy L THER
LET., BREDREAEIEIPI2EFSEBLTLESL,
6 EN FINA AQFEAFF TS, CDIHFZE Low (2T B E, THRLRAU Yy MOV LE
T, COifFF Highl2§5&., T/ ADRBEILET,
; uN | EEANBTTE. #EREL LTI RO LS S vy - IVFUYERHL TR
LY, FHMEICDOULTIE. P16 ZSHBL T ZELY,
8 GND 559y RBEFTYE,
) Exp.pap | EEBEE/SY KT, E7£EALTABOPCB IS0 KT L—VITHT 22 &
TEN-RBEFENELONET,
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&0y kA

1.

10.

11.

12.

VREF
NEEEEEEETY .

UVLO (Under Voltage Lockout)
BADEELHEHIERKETT ., VNI 245 V(TYP) AT TTNA R ZD Yy AV LET, BB, ALY Y aILKREE
100 mV(Typ)DER T S REHEH>TULET,

SCP (Short Circuit Protection)
BFERRENRTY, VI FRI—FETHER. VOUT IHFEEINREETD 70 %(Typ) L TFIZHE Y., ZOIKEA 1
ms(Typ)##E 9 % & 14 ms(Typ)fE i 1B D MOSFET # OFF L. TO#BEEELFT,

OVP (Over Voltage Protection)
HAOBEERERRTT  VOUT i FEEMNREBEDN+15 %(Typ) L LIZH 5 & HAEED MOSFET %# OFF L &9 ,VOUT
IHFEEMNREBED+10 %(Typ) A FIZHE S & H HERDO MOSFET ASEEBEICRY £9,

TSD (Thermal Shutdown)
BEFRENORTY, BEERERRKIEIC NEEEMN 175 C(Typ)ULIZBDETNRA RN vy REH 2L, IC RERRE
MTSDRLwLalLkETRBE, 25°C(Typ)DERTY O REHLH>THEBLET,

OCP (Over Current Protection)
BETREMEEL High Side FET # N2 BRERA Vv F UV ERBD 1 YA VLT EICHIBRT 22 L TRRELTVE
ERS

Soft Start

VI EREI—FERTY, BONHAEREEIUBLFEIET, BABEDA—/NN—a—bEBSCIENTEET,
VIR —FEBIXSSIHFICAVT oY EERIT DI ETHRETEEY, (EHREAEITP.A8 #S5ME) £f-. SS
i5F OPEN B¥(X 1 ms(Typ) TY 7 FRA— K LFET,

Error Amplifier
VREF B & VOUT i FEEZ AN LT HREBERTI

PWM Comparator
Error Amplifier DHEAEE L. Slope EB LT 50/ L—42TY, HARAYFUI/IULRADTa—FT 1 EHIEHL
F7,

OSC (Oscillator)
RIRBRBEERT HEBETT,

Driver Logic
RAAYF o TEEEREREMEDEEZHHT SEBTY,

Power Good
VOUT S FEEMFREBEDL10 %(Typ) ANDEEIZET & . RNED Nch MOSFET AYOFF L. PGD /4% High (2
HYFET, £z, VOUT IHFEEINREET D15 %(Typ) LlADEFEENN S & PGD HAM Low [ZHEY EFT,
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B EKER
IH H Eiaes E K BAfL
ANEE VN -0.3 ~ +7 V
EN imFEE Ven -0.3 ~ Vi \Y
PGD In¥&EE Vpeb -0.3 ~ +7 Y,
VOUT, SS inFEE Vour, Vss -0.3 ~ Vi \Y
REEAHEE Tjmax 150 °C
RiFEEEHE Tstg -55 ~ +150 °C
AEA: MEERVESERESEL EORMRAEREBAHAE. SIEELEBBICEIAEEIAHYET, T, Ya—rE—FLLEA—TE

—FgE, BERBEZBRETEELA, BARKEBEBR DI SIUHHE—FAEESNIEE. Ea— XU EYBENLERENREELTETS £

S CREBEVLET.

M2 REESNEEEBAALOILSHEREINET L., FYTEELRIZEY . ICAEOMEEZBILIEEIZLIIOENAYET, REEAMEELER
DEBFERYA X ERECT S, MBAREERZREC TS, RBMREFERTIHE. REEANEEFBABVL S BIBERICTREECE S,
SR 45 (Note 1)
. EEHU(T e
5 B ns (TyP) ey
1 BEARNote 3) ‘ 4 FBEARNote 4
VSONO008X2020
Oy YL ar—EERERBER 0.a 309.5 771 °C/IW
Oy var—nNy—T FERIDEEREEE/NS A — 4 Note2) Wyr 53 12 °C/W
(Note 1) JESD51-2A(Still-Air) ZZ#L,
(Note 2) Sx b aumibiur—S (E—)L FES) EELET DRSS A —4,
(Note 3) JESD51-3 [Z##L L 1= B4R % E .,
(Note 4) JESD51-5,7 [Z## L - E IR &£ A,
R EEAR Hir# HiRT %
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1B (FmE) fRAE
fRENRE— tRERE
EESURKNE—Y
70
+ BB LR Hm
9 H—7)L |:“7(Note 5)
AE P s -
| E E AR HiRM HEik~Ti& EoF R
4B FR-4 | 114.3 mm x76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1BE (Fm) fHAE 2EB. 3EBB (W@ fE 4B (Zm) fRE
fRsE/ N —> tRERE fRE/NN T —> fRERE fREN R —> fsEE
EESURKNE—Y ’ ”
S EEaI L 70um | 74.2mmO (EEAR) | 35um | 74.2mmO (EEAR) | 70 ym

(Note 5) BBET ., EEBOMELERT 5. BERXS Y F/R2—UITHES,

HRBERY
EH B Hik=g =/ iU =L iv2
AREE Vin 27 55 \%
BERE Ta -40 +125 °C
HAER lout - 1 A
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BSOREYE (BICIEEDLRVLMRY Ta=Tj=-40 °C ~ +125 °C, V=5V, Ven=5 V)

. B E "
B B SR TSR AR R & #
VIN
vy D URERER Isbn - 0 10 MA | Ven=0V, Ta=25 °C
ERE R lec 250 | 400 | 550 | pA ';Ufg o ;ar:%zus__ﬁg
UVLO #&HEE Vovor | 230 | 245 | 260 | V | VyFalling
UVLO R EE Vovoz | 240 | 255 | 270 | V | VnRising
UVLO ERTY L REBE Vovosvs | 50 | 100 | 125 | mv
1 %=
ENZ Ly a3l FEE High Venn 10 - Vi v
ENZL v a3l FEE Low VenL GND | - 04 | V
EN RABH len 2 5 8 WA | Ven=5V, Ta=25 °C
HAhEE
i A EE(BDIS110NUX-C) Vour 1182 | 1200 | 1.218 | V | Vn=30V~55V
i A EE(BDIS111NUX-C) Vour 1773 | 1.800 | 1.827 | V |Vn=30V~55V
YT RRE—F
05 | 10 | 20 | ms |Vn=5.0V,SS #F OPEN B
/7 hRS—hER tss 06 12 | 24 | ms |Van=3.3V,SS##F OPEN B
SS ®EER Iss -1.4 -1.0 -0.6 pA
AL YF VTR
Ay F T RKS fsw | 20 | 22 | 24 | MHz |
AL AYEY
PGD Falling (Fault)EE Veeomirr | S| Vour | VOur | v | VourFaling
PGD Rising (Good)EE Veeomire | OUL | vour | VOUL | v | VourRising
PGD Rising (Fault)BE Veeomige | Vot | Vour | Vour |y vour Rising
PGD Falling (Good)&E Veeomire | VUL | Vour | Vour |y vour Falling
PGD AU —Y ER ILEAKPGD - 0 2 WA | Vpep=5V, Ta=25 °C
PGD FET ON $&#i Reap 30 60 | 120 | O
PGD t 71 Low Level BIE VecoL 0.03 | 006 | 012 | V | lpeo=1mA
ZA ¥ F MOSFET
High Side FET ON $&#% Ron 120 | 279 | 479 | mfQ |Vw=S0V
150 | 330 | 550 | mQ | Va=3.3V
Low Side FET ON 555 o 80 | 180 | 300 | mQ | Vn=5.0V
100 | 210 | 350 | mQ | Va=3.3V
High Side FET 1) — % B heaswn | - 0 5 | pA | YhCSS Va0l
Low Side FET 1y —% & — ; 0 5 uA \T/;N:2g5(\3/ Vsw=5.5V,
BEIRE SW FjNote 1) locp 1.2 1.8 2.5 A
SW T 4 AF v —SHEH Rois 450 | 650 | 850 | O
SCP, OVP
BHERRERHEE Vs | your | Vour | Vour |y
o BEEREREE Vo | Jour Jou | oo v
(Note 1) CHILEREHETY . EERTREEIT>TEYFEFEA,
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BHET—2BEFT—4)
BICIBEDEWRY Vi = Ven

10 ‘ 550
9 VEN =0V
g 8 500
= Vn=50V
a 7 Z
.—tf) 3 450
-— Q
3 5 g 400 —
o 3 Vin=5.0V | § 350 //
S Vin=3.3V = —
% 2 IN / O / T
2 300 1 .
» 1 7
V|N =33V
0 250 —
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 3. v v F4 ) UBEIRER vs BRE Figure 4. EI}RER vs AE
2.40 | | | 1.218
V|N =33V
2.35
1.212
N
% 2.30 —
= v >‘_"_ 1206 Vn=50V
B 225 — 3 l |
5 Z4 —~ :
S 220 7 = o 1.200
2 X £ ﬂ
(5] o
L 215 | 1 194
8 V|N =50V a . VIN =33V
§ 2.10 |5
s Q 1.188
205 =
2.00 1.182
-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 RAKH vs BE Figure 6. VOUT i FEE vs B
(BD9S110NUX-C)
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FET—42 BET—8) — &E

1.827 2.0 ‘ ‘
18 Css = OPEN
1.818 16
— Vin=3.3V
s Vin=5.0V 14
25 1.809 N E,
o l L 12
1 o —
2 1.800 — E 10
£ T = 4
= 5 08 |
£ 1.791 Vi = 3.3V 2
E N 5 06 V=50V
0.4
Q 1782
0.2
1.773 0.0
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 7. VOUT ifFEX vs BE Figure 8. ¥ 7 FR 4 — FEffE vs BE
(BD9S111NUX-C)
-0.60 550
g
-0.70 E 500
— 450
- o
g 0.80 Y A
3 Vi = 3.3V 8 400 Vin=3.3V _~
— -0.90 N= 3. = | _~
E ~__ B 350 v = _—
£ -1.00 — ] & // //
O T —~ 300 - e
S -1.10 . e 250 7 L~ A
g 20 Vin=5.0V Lu o |
@ $ 200 V=50V |
(7]
-1.30 5 150
T
-1.40 100
50 25 0 25 50 75 100 125 =0 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 9. SS REEFR vs 1BE Figure 10. High Side FET ON #&#i vs BE
www.rohm.co.jp - .
© 2018 ROHM Co., Ltd. All rights reserved. 8/31 T8202201-0J1J0AA01430-1-1

TSZ22111 « 15 « 001 2018.09.05 Rev.001


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

BD9S11xNUX-C L 1J—X

Datasheet

BET—2EET—48) — HE
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Figure 11. Low Side FET ON {Ei1 vs iRE
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3 1.98 T
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Figure 13. PGD AL w ¥ 3)L FEE vs BE
(BD9S111NUX-C)

PGD Threshold Voltage : Vpgp[V]

PGD FET ON Resistance : Rpgp[Q]
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Figure 12. PGD AL ¥ 3)L FEE vs BE
(BD9S110NUX-C)
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FET—42 BET—8) — &E

2.70 1.0 | |
V|N =50V
2.65
< 0.9
Release = e
< 2.60 >Lzu Rising
E i 5 0.8 [N
3 255 g DN v
> S N
o 250 S 07
) k)
S 245 2 T
3 ) g 06 Falling
S 240 , <
5 Detection zZ
w 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 15. UVLO BIE vs BE Figure 16.EN XL v > 3)L FEE vs BE
10 T T
9 z 24 |- V|N=5.0V
5
_° % 22
< Re)
7
Z 6 Ven =5.0V 3
S 5 | I 9]
5 — S 18 —
8 4 ;}/ @ ——
a2 —
£ 3 © 16
o
& 2 —— T 5
E 14
1 Ven=3.3V —— (g)
0 | | | ? 12
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 17. EN R AE vs BE Figure 18. BER{RE SW Eift vs BE
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BET—42 BEFT—4) — &HE
0.96 : :
E Vn=5.0V
o
[&]
.>‘_” 0.92 Release
Q
% |
S 0.88
9 —
c
S
8 o084
o)
3 f
c
2 080 Detection
2
o
= 0.76
5
5 072
2 -50 -25 0 25 50 75 100 125
Temperature[°C]
Figure 19. BRERHAEREEE vs BE
(BD9S110NUX-C)
= 144 : :
3 Vn=5.0V
>
Q 142
o)
S
5 1.40
g
Q 138
[
ke
8
S 1.36
a
(0]
()]
3 1.34
g .
Q
2 132
% -50 -25 0 25 50 75 100 125
O

Figure 21. HHBEEREREERE vs BE

Temperature[°C]

(BD9S110NUX-C)

Short Circuit Protection Detection Voltage : Vgcp[V]

Output Over Voltage Protection Detection Voltage : Vyp[V]

1.44

1.38

1.32

1.26

1.20

1.08

2.16

213
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2.07
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1.98

\ T
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Release
Detection
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Figure 20. BFIERRERHER vs BE
(BD9S111NUX-C)

I I
V|N =50V

50 26 0

25 50 75 100 125

Temperature[°C]

Figure 22. HOhBEEREREERE vs BE
(BD9S111NUX-C)
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HeEEREA
1. A 3—TILEIH

ENIGFICEIMENBZBEICE 2T, TNNARADYU Yy MO QA FPA—)LTEFEFT, VenZE 1.0V EIZT B E
NEREEHAEIEL. VI FPRA—FEFESTTNAADBBEILET ., VenZ 04 VUTIZTT B ET NI ANy v +

ViN A
0 >t
Ven A
Venn
VENL l
0 >t
Vour
Vour* 0.90 (Typ, <
0 >t
tss
— K—

twarr
200 ps(Typ)

Figure 23. 4 *—JJL ON/OFF 24 S V5 F¥— |
2. NRIJ—=4vyEdHh

VOUT i FEEMNREEBED10 %(Typ) URNDEEIZHZ Y ET &, PGD HmFDA—T Y FL A »HF MOSFET A

OFF L. HAMHighIZHZYFET, Ff=. VOUT I FEEMNREEBEDNL15 %(Typ) UNDEFHZ 54N 5 &, PGD i+
+—7> KL 4 > MOSFET A ON L.PGD i#FA 60 Q(Typ)D A » E—Z VAT TILEH U ENET,2kQ~100 kQ
DEMTERICTILTY TLTLESLY,

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

Vour

10 %o(TYP) === == == === Sgmmmm e fmmmmeenne TIPS
-15 %(Typ)

1
-----------------------------------------------------------------------------------------------------
1

PGD

Figure 24. XD —Jy FRAL VT Fx¥— bk
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HEERREA — HiE
3. HATARFrY—IHRE

UTO&GEZE1D2THHE=3 &, SWIEHFIERERD 650 QATyp)DERATHAET A AF¥—CLET
*Veny D04V LET
Vi B 2.45 V(Typ)LL F(UVLO)
s Vour D EEEBED 70 %(Typ) LA FIZZEY . ZDIKEEDY 1 ms(Typ)#E#z(SCP)
- Vour BSEEE BE D+15 %(Typ) Ll L (OVP)
“Tj #5175 °C(Typ) AL (TSD)

Tz, LEOEFHENTRTEBREINDIEENIDT A RAF¥—UFFLLET,

4. TYNALTAHEE
HABNTYNRATREINKEBIZCEWTEH, BANSKEGERESIZAL I LHCBHTEET, HIAIE. EN ih
FITEL Y T/ AHYON/OFF Shtzi54& . EN ¥ OFF ORXER UFEEEZ D 200 us(Typ)D:EEX[ETIL 650 Q(Typ)
DERTHAET A RAFr—SSnETH, HABKRD MOSFET IXOFF LET, FD#. T/31 ARED SS BEA
NEBDFBEELY 40 mV(Typ) B WVEEISET DL RA v FUVEMEZRMIBLY T PR 2 — b EFE->THABEE
BREBEFTLHFLET,

tWAI T

200 ps(Typ)

Soft Start

Vout

ov

Internal SS /—

40 mV(Typ)

——

Outpyt MOSFET OFF
SW

Discharge OFF >< ON OFF

Internal FB

Figure 25. FUNAFRBAL I T F v— k
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fRAgMRE
1.

AFTERIREREE(SCP)
BRERREMEEX. VOUT S FEXZNEEEEE VREF L & L. VOUT IHFEEA
[2HY ., ZOIREMN 1 ms(Typ)it#id 5 & 14 ms(Typ)HEEEEILE LZDO®BBREFHLET, ==L,

BEEBED 70 %(Typ) LT

C DRERERIE

EREGERIC & SREMHILICANG SO T ERNGRERNRSEGIAITHABRENZERE LESEFNE

BHER SN DGEHE)TO SHERARBIF TS,

EN i%mF VOUT ¥ Rk RERRE BRREDE
< Vour x 0.7(T ON
1.0V ELE our X 0.7(Typ) a3
> Vour x 0.75(Typ) OFF
0.4 VLELTF - E 3] OFF
1 ms (Typ) 1 ms (Typ)
Vour *I
Vscp: Vour X 0.7(Typ) =~ 2K
SCP OFF : Vour x 0.75(Typ)
« JUUUU THUUUU DU L]l
Inductor Current \
(Output Load - —/= L
Current)
Internal
HICCUP . T T T T T T e e e
Delay Signal 14 ms (Typ)
SCP Reset

2. BERGFEELEOCP)
BEFRIREMEET High Side FETISHEN D BRERAA Y F VT RRBD 1 YA ZIIWZEIZHIBT 22 ETERLTL
FT, L. COFRERBITERMEERIC S SMEFILICEDNLG L0 T, ERMNEREREBBEB ZIEHHE
RENERE LASPARMNEFERINDGELE)TOZFERIEE T T LT,

Figure 26. B#TERREMEE(SCP)AM IV Fr—+F
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RiEgleE — &K
3. {EANEEREMERL#EEEUVLO)
VIN S5 FBEMN 245 V(TYyp)AF TT NS REV ¥y RED U LET,
HH. ALYyY )L REBERK 100 mV(Typ)DERT S REZH>TNET,

Vuvio-Hys /
100 mV(T
i-yg)- — & Vo2 : 2.55 V(Typ)

oV Vuvior 1245 V(Typ) "X~~~ 7~

Vin(= Ven)

twarr
200 ps(Typ)
<

N
Vour

tss

O |

Normal operation UvLO Normal operation

Figure 27. UVLO 24 2V JFv— b

4. REGREMRE(TSD)
IC #EEN S CI-ODEERERRKTY, EFEIRSESHEENTHEALETH. IV —RSEAHEEZE
ZTREEAMIE L. Fy TRET A 175 °C(Typ)ETLRET 5 &, BEREREHIEE L HAHEED MOSFET A¥ OFF
LET., TO®RFYTEETAMETLTSD ALY L3 )LRETHESERKIIBEBTERLET. 4. BEEGFRERD
BITEANRRKEREBA-RETOFELLBYFETOT, £y FOBEREMELE LTHEALLEWLTLEEL,

5. WHEEERKREHEEOVP)
RBLGEFEEHCHAETKEN S DERBICHAEEA—/N—2a— FER/DRICINZ 5= DBEERER R
TY, VOUT imFEENHNBEERERHBEETHHREBEND+15 %(Typ)ALIZE S &, HAKRD MOSFET %
OFF L. HAWEBEDERZMAET, BRAKR. HANMET L TEBEERESBIRSNDERM v F oI EBEEBRL
FY. HNBEERERHBEELBRBEICESNDERTY VAN HYET,

VOVP:VOUTX1-15(Typ) :I: hvs - 5 %
ys: (]
Vour
Internal OVP
Signal

Figure 28.OVP 24 S U4 Fv—k
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FIVr—2a V@R REAE
SOt Y avITRTHERBLUNOREZ CHADEE. BHFEFTEHELADE (S,

BRERETHICH-YBEGNSIA—LETRICHEYET,

Table 1. Application Specification

i FR B BB

EH Ho=3 445
ADEE VN 50V
i EFE(BDIS110NUX-C) Vout 1.2 V(Typ)
H AEE(BDIS111NUX-C) Vout 1.8 V(Typ)
AAYFUTRERE fsw 2.2 MHz(Typ)
HAarsFoy Cout 10 yF
V7 rRE— B tss 8.0 ms(Typ)
HARKARER loutmax 1.0A

R
Vin I VIN PGD ° PGD
CIN1
l Ven EN SW
SS

1. RAVFUTREER

A4y FUTRREIE fsw = 2.2 MHz(Typ)IZ IC REBCTEIE SN TWLVET,

2. AAWAVTUHDEREIZDINT
AN oTFoHCMIZIEES I VY - a0T o ESHRALLESD, CulAAY v TIL/ 4 XOEFBIZHELH Y .
VINSGFDIBELS ICERRBT A ETEDMRERIBLET, CnlEDDE, BEHM. DC/AA 7 R4, BEBE
LEZEHTENTEMBEITUFETELHEVELSICERETILENHY ET, TOzH. 7T 7r—2 3 UHI(P19)
[CHYZFTITHRBEDIDEHEALESND, TEERAAEZ—0PAVTUDOAMEBIZK > TIXICHEEET S EAE
HEARHYETDT, ERLLTY LOEEA(P23. P2O)ECSBOS 2., BiteBEULLET,

Tt 7723 ELTERR/ A RXEEEHT 01201 yFRaA VT oS EBMTEIENTEET,

GND
Css 2=

Figure 29. 7 7V 77— 3 VEIE

VOUT
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FFVr—LavEbBERE — HE
3. HALC 748 EH
DC/DC a v N\— A TClIIAFRIEGHNAEREMB TS0 EAEEOFBILADLC 74 IILEHABETT, 41>
B UREE LTIF10PH~22pH DL D ETHEALCE S,

ViN
L J
A8 ZFERER > loutmax + AlL/2 ]
Al L V
= /\ S=—_ Driver o
HARKEFEIR loutmax
J Cour
t I

Figure 30. 4 2V 2 ICHFNDERKR Figure 31. HA LC 7 1 L2 [EIF&

VN=5V, Vour=12V, Li=1.0pH. RA v F U5 AKE# fow =22 MHZz THET D LA 05942 ) vy TILEF AlL
IFxRKIZHYFET,

1

VINXfsw XLy

Al = Voyr X (Viy = Voyr) X =415 [mA]

HAYT MUV 2OERERIE. HARKATERICA VF V2 )y TLVERAD 12 2ELELELERLY D
REVLDEERL TSN,

AT oY Courl2lFEII v - avToHEERALTK LSV REMBIF 10 F~22 uyF DEEZHE L F T,
CourldHAN v TNEEREICHEEBEERFET, RELEND Yy TILEEREEE-EDHEIITCourZRELT
CEEL,

HAY Yy TLVERERFIRATREINFET,

1
AVppy = Al X (RESR + —) [Vl

8xCourXfsw

Z ZTCour=10 yF. Resr =10 mQ E3HE. HAY ‘yj)I/%EAVRPL(i

AVgp, = 0.415 A x (10 ma + ! ) =651 [mV]
8X10 uFx2.2 MHz
LEEESNET,
.rohm.co.j
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3. HALCTq4ILAEH — #H&F
Ff. VourlZER SN2 TRTOa T UoHDOEEHE Cour(Max)IFRA EF @ TEHBEICL T IZELY,

(tss(min)—200 us)x(IocpMin)—IsSwSTART)
Cout(Max) < [F]

Vour

LswstarT BEBOHENRS v FERORKIE
locp(min) : BEFRRE SW BROSR/NME 1.2A
tss(min) D VT hRA— FEEOR/IME
Vour  HHEE

LEREZFITIDERBARAENRET HAIRMAHY £, HITREBAKREVGES, EFFORABRICKIYE
ERRENIELENNES LB VAN HYETDT, E7 TV T—2a v TOHRLBERESBEOVELES,
Ft-, BENEE, L—TOREBERL CourTERELFET . ERICIE, PCBDLA 7 MOREDSIEEL. EA
I HEMDIER. FRASHCRELE)ICIYFERELELETOT, BTETITIVS—2 3 o TORESEREMED
TAGHERESBELLET,

4. VYIrRE—FAVTIUYDERTE
ENIHFZ High(29 5 &, VT FRE— FMEEENB ESEBIFOERICHIRZEN TENSBOMNHABEIILSE LA
YUETDT, HABEDA—/N—2a— FPRABREMSC I ENTEET, AL 5 LAY B tss_exr (& SS WHFIZE
BT 2AVTUOYOERITKELET, VT U DEREEEL 4700 pF~0.1 uF OFEETERE LTS,

(Css%0.8) Ven
tssexr = — - 8]
SS
VENH
_ (Css%0.04) Ven
torrseT = T e [s] 0 1 ‘
SS
tss gxr V7 FRZ— MEREHERM Vour
torrser : PEMEERFE
Iss . SS FEEF 1.0 uA(Typ) . t
tss_ext
-—— - - H -
== CSS_O.O1 IJF ¢ ‘g— 6 & 150 ps(Typ)+orrser
0.01 uFx0.8 N
tSS_EXT :%:80 [mS] Figure32. v FXG’-F’;"*(E‘/’]?’V—F

SSEFIZT VT oY EESET. OPEN, Ffz(L 10 kQ~100 kQ DR TERIZTILT v T LIZIKETEN ¥ %
High [29 % & tss=1 ms(Typ)DEE THABREFIL L EMNY FET,

RBRA—D—F
BEICHBEOMBEA—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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TV r—2a Pl

Table 3. Specification Example 1

IER Hek=) Unng et
HiES IC BD9S110NUX-C
ANERE VN 50V, 33V
HAEE Vourt 1.2 V(Typ)
Y7 b RA— MR tss 1.0 ms(Typ)
HARKAERER loutmAX 1.0A
BB E Ta -40 °C ~ +125°C

R
Vi ® VIN PGD ® PGD

L

CIN1

CSS

1

T v
ﬁ

EN

SS

GND

SW

VOUT

Figure 33. Reference Circuit 1

Table 4. Parts List 1

No Package Parameters Part Name(Series) Type Manufacturer

L+ 2016 1.0 uH TFM201610ALMA1ROM Inductor TDK
Coutt 2012 10 uF, X7R, 6.3 V GCM21BR70J106K Ceramic Capacitor Murata
Cind 2012 10 uF, X7R, 10V GCM21BR71A106K Ceramic Capacitor Murata
R1o0 - SHORT - - -

R1 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM
Css - - - - -
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FIVr—2avhl1 OBET—4 (BET—4)
V|N = VEN, Ta=25°C

100 80 BURRRAL 180
90 V| =50V
60 135
80 /:>‘ N
A P~
// \§ 40 Ry 9%
70 l / A \h.“\\\‘.
— T
X 60 20 N\ g 45 —
z Vi =5.0V ) N\ \ s
:%) 50 n S 9 ..\ \ 0 %
2 c ‘\ 17}
i3 Vn=33V ®© NG N o
E 40 O N o
L -20 N -45
30 — Gain
20 -40 ——— Phase -90
10 -60 -135
0 -80 -180
0.0 0.2 04 0.6 0.8 1.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 34. $1%& vs HAER Figure 35. [&iRE4H14E
(|OUT=1 A)
Time: 20 ps/div Time: 500 ns/div
V=50V V=50V
Vout: 100 mV/div Vout: 20 mV/div
" AN

W Vv s AN A AN WA A g Pt st P, A o, bt TP o N I sl gl Pl Nt b o\ N 1V

lout: 400 mA/div lout: 400 mA/div

/ \

/

Figure 36. RFIGE Figure 37. HihY v TILERE
(lout=0 A1 A) (lout=1A)
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FIVr— a2
Table 5. Specification Example 2

IER Hek=) Unng et
HiES IC BD9S111NUX-C
ANERE VN 50V, 33V
HAHERE Vout 1.8 V(Typ)
Y7 b RA— MR tss 1.0 ms(Typ)
HARKAERER loutmAX 1.0A
BB E Ta -40 °C ~ +125°C

Ri
Vin I VIN PGD ° PGD
CIN1
l Ven EN S
Ss
VOUT

Table 6. Parts List 2

GND
Css ——

Figure 38. Reference Circuit 2

No Package Parameters Part Name(Series) Type Manufacturer

L+ 2016 1.0 uH TFM201610ALMA1ROM Inductor TDK
Coutt 2012 10 uF, X7R, 6.3 V GCM21BR70J106K Ceramic Capacitor Murata
Cind 2012 10 uF, X7R, 10V GCM21BR71A106K Ceramic Capacitor Murata
R1o0 - SHORT - - -

R1 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

C1 - - - - -
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FIVr—Savhl20BtET—4 (BET—4)
V|N = VEN, Ta=25°C

100 80 RRRBANL 180
90 VlN = 50 V
60 135
/ / A 40 L 90
70 N\ .\
I/ NI ~
X 60 20 N\ 45
S Vi =5.0V = . \ =
2 . - | el ™ S,
© S N ®
£ 40 8 N \ <
i 20 N -45
30 — Gain
20 -40 Phase -90
10 -60 -135
0
-80 -180
0.0 0.2 0.4 0.6 0.8 1.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 39. 1% vs HHAER Figure 40. RR&4H14E
(|OUT=1 A)
Time: 20 ps/div Time: 500 ns/div
V, =50V V, =50V

VouT: 100 mV/div VouTt: 20 mV/div
mmmmm\ v/, AR AR VAN A NN A A Y Mw B A gt A A A P e b st P st prt P

lout: 400 mA/div lout: 400 mA/div

\ g ettty bt gt o ettt e s
\
1 N ]
/ Lﬁ-—.—-
[P E——— >

Figure 41. RIGE Figure 42. HihY v TILERE
(lout=0 A1 A) (lout=1 A)
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PCB LA 7 FREHIZDOUNT

DC/DC a2 I\—4 DEEEHZEWLWTPCB LA 7% FDFREHEIFERIZEETT ., @UIELA T MK Y., EBRICET 284
HRIEEERT 52 N TEEI, Figure 43-a i 5 Figure 43-c [ZFEE DC/DC O vNN—2 DEFRBERLERTY,
Figure 43-a ® Loop1 [Z_E@I®D switch A¥ ON, FI®D switch A3 OFF B /\— R 2N 2 EHRER L TH Y. Figure 43-b
@ Loop2 [ EBID switch A OFF, TF{EIMD switch AX ON Bf 2O v /\—4 [T dEHRER L TULET, Figure 43-c DA
I% Loop1 & Loop2 MENZEZRLTWET, LT switch DA ITIMSF A, FUhbFd INERT SE=UICKEEIPDETR
IEBLLCEIRLET . COREEIDNBBL-OHERBESALREARNET ., TORLHAHDLTUH L IC THRS
NEKNBEBOEBEE TEDL(FINESLKTEILET. /AREFLTIENTEFET, FMICOEFELTUEIRSAyFUILF
AL—AEYY—RADTF7T)r—2ar/—F TBEAIN—FDPCB LA 7 MFEE] #Z8BESLY,

LOOPT e r— e
ViN. O——e== _ - NT—‘—O Vour
H-side Switch (L
| Cn | Cour
T L-side Switch
GNDO—e———————— & &~ OGND
...... '6---..___________"____.___________...----""'4‘

Figure 43-a. H-side Switch: ON. L-side Switch: OFF B EiR X%

Vin O

oo

® Y —e O Vour
H-side Switch L
L Cw ] N | Cour
— \ Loop2 ) —
N Q/
L-side Switch
GNDO ® (O GND
Figure 43-b. H-side Switch: OFF, L-side Switch: ON B D B #ZE
V|N MT_N ¢ O VOUT
Cour
H-side FET _| _ p—
L-side FET
GND ® OGND

Figure 43-c. BRDEN. L1417 F L TOEEFRR
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PCB LA 7™ rEREHZDL\T — &HiE
PCB LA 7 FE#RETT AICIE. UTFIZHEITAAZRHITEE L THRITLTLESL,

s AHaUTUHCniL. IC D VIN 5iF & GND iHFIZA AR Yin < IC EFLAICEE LTS,

SWEDRA YFUT/—FKIE /) —FADACHBIZE D/ A ADEERBEESINDT=0H. 4 V59 ZIZHIRELR
YUAKS<ELS FL—RLTLESLY,

*VOUT FIZDHEMNRZ T4 — RNy I5400F, S WD/ —FEIFAEERBYBL TS &L,

*Ri[E 71— FAY Y OEEHEFEOAERATHY., A7 aveihVET,
Rioo [CHEMZEHRAT S E T FRASERAWNT I 4 — RNV Y OREEBEBEGRIEY—C ) ERET 5 EMNTEET,
HH. BEEEI I —FLTIEACESL,

. g [les| |O

] O

I ] O
] O

Ci b
O O Cout O O O
BELAT™ /8 —2(Top View) SEL AT ks5%—>(Bottom View)
Figure 44. PCB L1 7 b5l
.rohm.co.j
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BUBKIZDOINT
BEBHITHLT, ROEBRTEESETIEEL,
(FREERIELEETTINT, BFI—CUEEERLTIESL, )

1. AEEE TaN 125°CUUTFTHAHC &,
2. FvTON UYL aVBEETI N 150 CUTTHAZ &,

FyTSrLs A VRETRUTO2EY TEX S ENTEET,
1. EEARETO/Sy s — U EEDLEE Tt 5RHHBE.
Tj = Tt + Yyr X W [°C]
2. EEERETarLRHZHHA.

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

Y1 DX DY ar—n\yr—U LERDEBEE/ANS A -2 (P5 S)
04 Dy vy Y3 v—FRRERZBENES SH)

IC DEMEE W FUTOXTKREYFEY,

V, V,
W = Rony X loyr” X 9 Rowy, X Iour® (1 - OUT)
Vin ) Vin
iy X Igc + 5 % (tr + tf) X Viy X Ioyr X fsw W]
Ronu  High Side FET ON {£4(P.6 S8) [0]
Ront  Low Side FET ON $#E#i(P.6 S8) [Q]
IOUT : Hjjj%;ﬁ [A]
VOUT . llilljj%]j_: [V]
Vin - ANEE [V]
tr D RA Y F UL EAY B [s] (Typ:4 ns)
tf D RAYFUTMABETMNYEM [s] (Typ:3 ns)
fsw C R4 F U EREP.6 S8) [Hz]
tr tf
(4 ns) i<_>i Eq_pi (3 ns)
VlN
2
1. Ronu X loyr
1
Vaw 2. Roni X IOUTZ
3. SX(tr+tf) X Viy X Io X fsw
GND
\_\; ! ]

“A
\ 4

2 1

Fow

Figure 45. SW Waveform
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A HEME R
1.2.SW 3.55
VIN UIN
0K
( al
swW L
SS GND
6250 | 100 kQ
GND GND GND GND
4. VOUT
L
vouT ~
]
5 R% HABEN] | R1KQ] | R2KQ]
"1 [BD9S110NUX-C 1.2 35 70
BD9S111NUX-C 1.8 87.5 70
|
>
M
|
S
M
6. EN

EN [ |—

GND GND G

(Note) Bl Typ TT .

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

26/31

TSZ02201-0J1J0AA01430-1-1

2018.09.05 Rev.001


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

BD9S11xNUX-C ¥ 1)—X Datasheet

FRLOEE
1. BROFEHKIZDOLT

EEIRY ADOBERICE Y LS| ARIET 5BNAHY £F, BEGRIERERL L THRICERLE LSIOERET
B4 A— FEANBHEDHEERL T &L,

ERIA VIO T
HE/NNE—VDRETHZBEWNTIE, BERES A D OEBRKRIEL, B4 VE—FURIZHEBESIZLTLEEWL, 5DV RS
AUIZDONTH, RO —VEEEERBL TS, Fl LSIOTRTOERFBFIZTOVWTCER—-I5H Y
RigsFRICaI v ToHEEATREELIC, ERIVTUOHEADKEE. EETEREETARIAZELEFERATS
AVTUYDEBEICHER W EE T CHRDS X, EHERELTLEELY,

I35 REHIZOINT

L AFEEEHF (5l : E—4% K34/ 0H . DC-DC aVNA—42DHAKE) 2D TIE, LAFONEEEDEE
TSSOV RUTICERNB I ENEZONTT, L AFREBEHFIAFRERICK > TRAEMICL D58 EKRE. U5
DY RHEFIEOHDEEBEREICEVTIREBRICHESESICLTLESL, FLERICEBERZESH. V57
Y FiEF. L BREBFHFLUNDTRTOmFNIT ST FUTOBREIZHELHEWESITLTLEE0, FHEKE.
BRERVU L AFMELOBEICK >TIXEBELEEDOTRESGHFRET 2UEEENHY F£I, IC OEELZEICHBEDH
W EETHTHERELESLY,

H59Y FEB/IS2—2(ZD0V T

IMEB YT SOV RERBRI T IV ELRHBIGEE, KEFRITIVERNE—2VEIMEST SOV KRG —VIEn#L.
NI —UBROERAD E RERICLDIEEEILINMEEI SV FDEREFZZEILIELWVESIC, Y FOEERT
1RT7—RTBIEZHELET, MHTRIDTS I FOEBNANE—VITFHLAWESFELTLESWL, ¥
SHURSAUOEKE, B4 UVE—F U RIZHEBESIZLTLESL,

EEBHERHCONT
HEHEXHTRESNSEET IC OWMEE - BIEERIELFET . F-. FRHEFSEIMNFETHESNASZEAD
FHTIZBVWTOAHMREEENFET,

Sydahly rMIDLT
IC REHIEE KL, EREBEABICHELRERET., BEMNIZS Y 1ALy FAFRNDBENHY FIDOT, ERS
TYVTBEVCER. V592 FRNA—UEBEBOIE, SIZELISGEELTLESL,

£y FEIRTOREIZDOINT

Yy FEIRTOBRERIZ, 1 VE—SF U ADEBEVNEVICOVT U EEHET HBEIE. ICITR FLADSANZERAN
HEDT, 1 IRTLIZHTHREZET o> TS, HERKRE LT, MIAIRIZET—RXZHEL. ERPRED
BIZIE+ TEELLEZE W, £, REIRTOAREANDERZT ARICIIVTEREZ OFF IZLTHLIERL. B
JR%ZE OFF [CLTHALEUSNLTLIZE0Y,

InFMS a— bk ERERICONT

T FERICERY B, IC ORZEPEBETNIZTMEEL TS, Bo TWYMIT=15A. IC NIFET
BBNNHYET, £z, BHEERRUVT SOV FRE. HABICEYHNADBELT S 3—FLEBEIZDOVTE
BEOBALAHY FT,

READAHEFOREIZDOINT

CMOS FrSUPREMAAFIEREIZA VE—F U RANEL . ANGFEA—TUICTHI L THETEDKRREIZLZY
FF, CNICEYRIBOBEST— D p FrRIL, n FrRIL LS UDRAANEBBRELRY, FTERERERIR
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