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OmEIL—I
XCL109D@@B®®-@ : PWM il
DESIGNATOR ITEM SYMBOL DESCRIPTION
@® Type A Refer to Selection Guide
23 Output Voltage 18 ~ 55 Output Voltage : e.g. Vour=1.8V=>2=1, 3=8
(AType) Output Voltage Range: 1.8V ~ 5.5V (0.1V increments)
@ Oscillation Frequency 3 3.0MHz
G- Packages (Order Unit) KR-G CL-2025-02 (3,000pcs/Reel)
(D “G"E, NAFU&T U FELTY—HD EU RoHS ®IGH A TT,
LY avHAE
CL Current Short Stand-by Options
RES PUREED LD Discharge Limit Protection at EN="L"
. . Yes Complete
A Load Disconnection ] Yes (Without latch) ] Output Disconnect
OmE/IL—IL
XCL110DRRA@E®-@ : PWM/PFM il ]
DESIGNATOR ITEM SYMBOL DESCRIPTION
A
@ Type B Refer to Selection Guide
C
23 Output Voltage 18 ~ 55 Output Voltage : e.g. Vour=1.8V=>Q=1, =8
(A/B/C Type) Output Voltage Range: 1.8V ~ 5.5V (0.1V increments)
@ Oscillation Frequency 3 3.0MHz
®&®-@M Packages (Order Unit) KR-G CL-2025-02 (3,000pcs/Reel)
D G"&. NAFU&TUFELT)—MD EU ROHS ®IGHZ T,
Ly avHAR
CL Current Short Stand-by Options
TYPE Purpose UVLO Discharge Limit Protection at EN="L"
. . Yes Complete
A Load Disconnection ) Yes (Without latch) ) Output Disconnect
B Bypass Mode ) ) Yes ) Input-to-Output
at EN="L" (Without latch) Bypass
. Yes Complete
C Vour OR Connection ) ) (Without latch) ) Output Disconnect
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2. hARLGE

D ARELGREERT HEE (FHAERBLUETEHVELEZEL,

OmEI/IL—I
XCL109DQODE&®-D : PWM il i
DESIGNATOR ITEM SYMBOL DESCRIPTION
D
@ Type G Refer to Selection Guide
J
e Output Voltage 29 ~ 55 Output Voltage : e.g. Vour=2.5V=>2=2, ©=5
(D/IGIJ Type) Output Voltage Range: 2.2V ~ 5.5V (0.1V increments)
@ Oscillation Frequency 3 3.0MHz
B®-D? Packages (Order Unit) KR-G CL-2025-02 (3,000pcs/Reel)

(2. G"I&, NAFT LT UFELI)—HD EU RoHS X H & T,

Lo avHAR
T Puiposs Lo Disc(;ll;rge CIL_JirrLeitn t Pr(?tr;cc)::iton Star:’:-lti)}l:lg’g’ions
D i (With in’Iezsral latch) Yes
G | Load Disconnection Yes Yes (WichStS latch) - Outpﬁto D connest
J Yes (With int\c(ezsral latch) Yes

TOIREX
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W& R0
2. hAR LG (fE) (D
M AR LREEIRT HIGA FEAEZERLFETEMLEHELLESL,

OmEI/IL—I
XCL110D@BS®-D : PWM/PFM il
DESIGNATOR ITEM SYMBOL DESCRIPTION

D
E
F
G

@ Type H Refer to Selection Guide
M
J
K
L

23 Output Voltage 29 ~ 55 Output Voltage : e.g. Vour=2.5V=>2=2, ©=5
(D/E/FIG/HIMIJIKI/L Type) Output Voltage Range: 2.2V ~ 5.5V (0.1V increments)
@ Oscillation Frequency 3 3.0MHz
B®-D Packages (Order Unit) KR-G CL-2025-02 (3,000pcs/Reel)

(2. G"I&, NAFT QT UFELI)—MD EU RoHS Xt HTI .

LY avHAR
CL Current Short Stand-by Options
N PuTzaEE UVLO Discharge Limit Protection at EN="L"
Yes
D - (With integral latch) Yes
. . Yes Complete
G Load Disconnection Yes Yes (Without latch) ] Output Disconnect
J Yes Yes
(With integral latch)
Yes
E ) (With integral latch) Yes
H Bypass Mode ~ Yes } Input-to-Output
at EN="L" v (Without latch) Bypass
es
K Yes Yes
(With integral latch)
Yes
F ) (With integral latch) Yes
. Yes Complete
M Vour OR Connection Yes . (Without latch) ] Output Disconnect
L Yes Yes
(With integral latch)
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L L
M im B3
L1
7
[\
VOUT @ V|N
Ly 9EP AGND
PGND EN
8
L2
(BOTTOM VIEW)
_L.J_' E\l
M imF &5 A
PIN NUMBER PIN NAME FUNCTIONS
1 ViN Power Input
2 AGND Ground
3 EN Enable
4 PGND Ground
5 Lx Switching
6 Vour Output Voltage
7 L1 Inductor Electrodes
8 L2 Inductor Electrodes
9 EP Exposed thermal pad.
The Exposed pad must be connected to GND(Pin2,4).
)
W HEE SR
PIN NAME SIGNAL STATUS
L Stand-by
EN H Active
OPEN Undefined State )
(D EN i FEA—TUTHEALLEVLTTEL,
TOIREX
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WX &K EE

PARAMETER SYMBOL RATINGS UNITS
VN Pin Voltage ViN -0.3~7.0 \%
Lx Pin Voltage Vix -0.3~7.0 \Y
Vourt Pin Voltage Vour -0.3~7.0 \Y
EN Pin Voltage VEN -0.3~7.0 \Y
P°‘”gra2i;§lg?“°” Pd 1000 (40mm X 40mm 1Z#E4R) (D mwW
Junction Temperature Tj -40 ~ 125 °c
Storage Temperature Tstg -55 ~ 125 °c

BIEEHIE GND(AGND,PGND)&= & # L9 5,
) BEREREFHOHFBREDEET —FELBYFET . REEHRB/N\ T —D A0 T4 A—2a0ETSR TSN,

W HERBER M

PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Input Voltage Vin - - 6.0 \Y
Applied voltage to Vour (" Vour Vout(m) - 6.0 \Y
Lx Pin Current (2 ILx - - 3.5 A
EN Pin Voltage VEN 0.0 - 6.0 Vv
Operating Ambient Temperature Topr -40 - 105 °Cc
Input Capacitor (Effective Value) Cin 330 - 1000 ¢4 uF
& EBEENES (L GND(AGND,PGND)2 £ # L5 5,
Vour(m CEREHANERE

) BRI TELVBEE—FIZEY, SMBEEEZH ABIICEMTEZVLDONFELET
OR #HDORMISABITONTIE, BIESAS SUVER LDIBES RIS,

) Lx i FBRICKY, Sv oV aVBENRR DY IV aViREEBADEANHYFET,
BRROv I avREEZEAGVERTIHERBVEY,

) 23529730 TUHIFENMENS DCNATFABIVEABBEFICEY ., RHBRENAMELIYKIBIETIHHANHYES .
RICOAHANRERZ HERRERFULORNBREEICLS LS. DCNAA 7 RAERFHAREE. AHABE)IC
ISL-@EtES Sy arvTodE@ERLTIIEE,

) BRALT YOI ANAT O EORBREAVTUOHEZANBELELTHEATH5EETL EESROESIV/arTUoH%E
LHERELTTEWN, £33v7a0TUHZRELGWMES . SRROBELEBAKRERY IC AREET HRIREEELHYET
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I)—=X
SEF— i
B E S
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
Input Voltage Vin - - 6.0 \% -
Voltage to start oscillation while
Vol V, <E-1> <E-2> <E-3> vV
Output Voltage ouT Vour=Vour) *1.083—Vourm)*0.97 3 ®
Operation Start Voltage Vst R =OPEN A/B/C/D/E/F Type - - 0.90 \% @
Operation Hold Voltage Vo R =OPEN A/B/C/D/E/F Type - 0.65 - \% @
Quiescent Current Vin=Vourm+0.2V B
(XCL110) 19| Vour=Vourm+0.5V 300 | 480 | pA ®
Input Pin Quiescent g in | Vv Vourar0.2V, XCL110 C/F - 0.12 0.36 A e
Current - Vour= Vourm*0.5V XCL110 M/L - 1.20 2.06 "
Oscillation Frequency fosc Vin=1.7V, Vour=1.7V 2.40 3.00 3.60 MHz ®
Maximum Duty Cycle Duax Vin=1.7V, Vour=1.7V 83 93 98 % ®
Minimum DUty Cycle DMIN VOUT=VIN= VOUT(T)+0-5V - - 0 % @
PFM Switching Current Vin=1.7V,
(XCL110) leew | R OPEN - 280 | 500 | mA @
A/D/G/J Type - 0.0 1.0 PA
Vin=V1x=6.0V,
Stand-by Current Ista _ 1) B/E/H/K Type - 0.0 1.0 PA @
Ven=0.0V
C/FIM/L Type - 0.16 1.0 MA
Lx SW "Nch" ON _ _ *3)
Resistance Rixn Vin=3.3V, Vour=1.7V - 0.17 - Q -
Lx SW "Pch" ON NV _ 2)
Resistance Rixp Vin=Vi=3.3VY, loyr=200mA - 0.20 - Q @
A/C/D/F/G/M/J/L
Lx SW "H” Leakage | Vin=6.0V, Ven=0V, Type ) 00 1.0 A
Current XLH V,=6.0V(" : . H
B/E/H/K Type @
Lx SW "L” Leakage
Current ||_x|_|_ V|N=0.0V, VEN=0.0V, V|_X=O.0V, VOUT=6.0V - 0.0 1.0 HA ®
(XCL110 C/F/MIL)
Current Limit ILIM V|N= VOUT(T)-O.ZV, RLX=O.SQ <E-4> <E-5> <E-6> A @
. V|N= VOUT(T)'O-SV, RLX=O.SQ,
Integral Latch Time . ol
(DIEIFIJIKIL Type) tLat Tlm_e fr_om current limit start to stop Lx 25 100 200 us ®
oscillation
Latch Release Voltage After the integral latch was operated,
(D/E/F Type) Viatr RL:IOPEN, Vin=Vourm-0.2V—0.9V 0.9 1.2 1.5 \Y; )
Short-circuit Protection
Threshold Voltage VSHORT V|N=VQUT(T)-0.2V, R|_=OQ - V|N(*3) - \Y ®
(D/E/FIJIKIL Type)
TOIREX
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SEF— i
W E ST
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
Vin= Vourm)*0.85, Vour =Vourm* 0.9,
Soft-Start Time tss After "H" is fed to EN, the time by when 0.2 0.5 1.0 ms ®
clocks are generated at Lx pin.
C. Discharge
Resistance RDCHG V|N= 33V, VOUT=3.3V, VEN=OV 100 180 400 Q ®
(A/D/G/J Type)
Vour= Vouray0.15V, Ta=25°C 0.80 - 6.00
wpqn applied voltage to Ven,
EN "H" Voltage Veny voltage changes Lx to be Ta=-é(1)0 . 0.80 ; 6.00 v ©
generated. ~105°C?
VOU}= Q/OUT;T)'O-P\\//' Ta=25°C AGND - 0.20
. applied voltage to Ve,
EN"L" Voltage Ven voltage changes Lx to “H” | Ta=-40 AGND i 0.20 v ®
level ~105°C? '
EN "H" Current lenvi | Vin=8.0V, Vour=6.0V, V1,=6.0V, Ven=6.0V -0.1 0.0 0.1 WA @
EN "L" Current lenL Vin=6.0V, Vour=6.0V, V|,=6.0V, Vegn=0.0V -0.1 0.0 0.1 MA @
Thermal Shutdown ° _
Temperature Trso ) 150 . ¢
Hysteresis Width Thys - 25 - °c -
UVLO Release _ ; -
wo | | m v o
(G/HIMIJ/KIL Type) 9
UVLO Hysteresis
Width Vuvio_Hys 0.070 0.150 0.215 Y, @
(G/H/IMIJIKIL Type)
UVLO _ .
Detect Delay tor ?ﬂertv"“;(VOUT(T)IT\:_“VLO—R)’ 2—0.65V, 35 100 230 us ©)
(GIHIMIJIKIL Type) ime to stop oscillation
Inductance Value L Test Frequency=1MHz - 2.2 - uH -
BEFH AFICHEEDEWMES . Vin=1.5V, Ven=3.3V, Lx=OPEN, Rix=56Q
VouT(m) CHREHNERE
Y A/C/DIFIGIMIJIL BA T : Vour=0.0V
B/EMHIK 547 : Vour=OPEN

(2) AIC/DIFIGIMIJIL 54 7 (2585 HiE

(3 E&EtHE

= 1. RUGHE
Vour() RL
1.8V=Vourm=<2.1V 150Q
2.1V=Vourm<3.1V 220Q
3.1V=Vourm<4.3V 330Q
4.3V=Vourm=5.5V 470Q
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I)—=
HEREFE
% 2. SPEC Table
%%Mrg\l&_}‘ Vout ILim
VOLTAGE <E-1> <E-2> <E-3> <E-4> <E-5> <E-6>
UNITS V Vv V A A A
Vout(m) MIN. TYP. MAX. MIN TYP. MAX.
1.8 1.764 1.800 1.836 - 1.28 3.10
1.9 1.862 1.900 1.938 - 1.47 3.10
2.0 1.960 2.000 2.040 - 1.65 3.10
2.1 2.058 2.100 2.142 - 1.81 3.10
2.2 2.156 2.200 2.244 - 1.95 3.10
2.3 2.254 2.300 2.346 - 2.07 3.10
2.4 2.352 2.400 2.448 - 217 3.10
2.5 2.450 2.500 2.550 - 2.26 3.10
2.6 2.548 2.600 2.652 - 2.32 3.10
2.7 2.646 2.700 2.754 - 2.37 3.10
2.8 2.744 2.800 2.856 - 2.40 3.10
2.9 2.842 2.900 2.958 - 2.41 3.10
3.0 2.940 3.000 3.060 1.52 2.42 3.10
3.1 3.038 3.100 3.162 1.52 2.42 3.10
3.2 3.136 3.200 3.264 1.52 2.42 3.10
3.3 3.234 3.300 3.366 1.53 2.42 3.10
3.4 3.332 3.400 3.468 1.53 2.42 3.10
3.5 3.430 3.500 3.570 1.54 2.42 3.10
3.6 3.528 3.600 3.672 1.54 2.42 3.10
3.7 3.626 3.700 3.774 1.54 2.42 3.10
3.8 3.724 3.800 3.876 1.55 2.42 3.10
3.9 3.822 3.900 3.978 1.55 2.42 3.10
4.0 3.920 4.000 4.080 1.55 2.42 3.10
41 4.018 4.100 4.182 1.56 2.42 3.10
4.2 4.116 4.200 4.284 1.56 2.42 3.10
4.3 4.214 4.300 4.386 1.57 2.42 3.10
4.4 4.312 4.400 4.488 1.57 2.42 3.10
4.5 4.410 4.500 4.590 1.57 2.42 3.10
4.6 4.508 4.600 4.692 1.58 2.42 3.10
4.7 4.606 4.700 4.794 1.58 2.42 3.10
4.8 4.704 4.800 4.896 1.58 2.42 3.10
4.9 4.802 4.900 4.998 1.59 2.42 3.10
5.0 4.900 5.000 5.100 1.59 2.42 3.10
5.1 4.998 5.100 5.202 1.59 2.42 3.10
5.2 5.096 5.200 5.304 1.60 2.42 3.10
5.3 5.194 5.300 5.406 1.60 2.42 3.10
5.4 5.292 5.400 5.508 1.61 2.42 3.10
5.5 5.390 5.500 5.610 1.61 2.42 3.10
TOREX
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I)—X
W AZZE B BRI /AR B TE Ak
J J
L1 L2
VN —e—1Vn Lx
Vour
Vour L] * >
Ven ——P—1{ 1 EN l
C.
[Typical Examples]
CONDITIONS MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
CineD - Murata GRM188D71A106MA73 10uF/10V 1.6x0.8x0.8mm
oL Murata GRM188D71A106MA73 10uF/10V x 2 1.6x0.8x0.8mm
- Murata GRM188R61A226ME 15 22uF/1M10VvV 1.6x0.8x0.8mm

DEERMRLERFULDORNBTEMLSEL D, DCNANA FREREZHFABEEE. AHABE) IS C#EYLGES I VY

AVTUHEFERLTLESL,

(2D HABE CLIZAVAIL, B ESR DEBERALTUYEEHERALIES Yy ITIVEENKRELBYETS,
HABRE CLICEBRIVTUYEFEAT SIS, v353v/ar T4 5lIcEREL. CHEATEL,

T HANBRE CLITKBEDEIIVIIAVTUHEIVEU2)L, B ESRDERITUOHHEEHEALEEBA.

TROBENFELET HRIREELHYFET

(a) EEFRICHABENFTREICLHEENHYFET,

(b) BAZVFEYRTIE. BBIT—FET%. ERFIBEEN SR T LTRSS YTFRENBIELENEENSRELENERE
FTLRLBEVWEEIHYET,

TOIREX
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W A 3] B

<BTYIMEE : AD/IGN 21T >

RBUINABF(EN="L")IZ, ANDEIMSHABI~NDEFEE BT HERTT,
ADIGI BATTlE. REVINABEIZ CLTARAFr—UHEENENET A ET. H AR ENERERETAAFy—o L. HAREIC
BRINEOTNSIEICKEZT T r—ar DREEEHIELET,

VDD
XCL109/XCL110
AID/G/J Type MCU
L —1{ 110
J J
L1 L2
Vin 0] Vi Ly EN="H": 3.3V
Vour EN="L":0V
Vour [] ' 1— VDD
Battery "=
7-|/-/ cn—= | AGND PGND CL
1 1

EN="H" : Active
EN="L" : Stand-by
(C_ Discharge Active)

<INAIRRE—K : XCL110 B/IE/HIK 24T >

RBUINABF(EN="L")IZ, Pch AR AAvF FET B4 T 5 ETAHBIEE HAIZERT 2R TT,
CDNAIRRE—FDENMEIZLY  RAV NI TEH ARICERBHBNITICENTE, BREDOT/INARERETHIEMNAEETT,

AERTIE, EEERB ALY AT LAFBKEOR)—TRETIE NA/XRE—RICLTHARICADBEEZHALET . &L
BHEENBDEDBECREFETITITIRETR ICETITATREICLTEEEBFEITICET. VATLEERELES,
COBRMEIZEY REVNCRETHHEBEBNERINICERT HENTE, BtFLDOHENFRETT .

XCL110
B/E/H/K Type

| -
L1
Vi v EN="H" : 3.3V
” ” IN
lsts@EN="L y Vour EN="L":Vi
0 1A (TYP.) Vour . VDD
Battery =
‘ —» ~[]EN MCU
CL
Cn = AG'_II\ID PG'_II\ID /O
RF
EN="H" : Active
EN="L" : Bypass Mode
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XCL109/XCL110
)—=x

M ' A 3] B

<OR ###% : XCL110 C/FIM/L B4 T >

XCL110 C/FIMIL B4 T1&, REVINABETE VN IR FEEE Vour inFEEZLEEL ., Pch BHBERAAVTF FET DFES (4 —F%
MLTARBIEHE ARIDABEELAELESIZ, Pch BHABERRAvF FET DFES (A —F OB HEEHIEHLET
ZOBFEFAA—FDHIEICEY ., VNIFFEELYE WA EEEAE ABICENMEINTEAABEH DBINEET B EIEHL,

Hi 71 OR G AIRETY

N7 ITRES NBERDANEBEL-H N OR EEAFIRETT .

F71- OR EiFFICE MM LD MEBEBERZIF T AR ZRALTVET  ChizkY, OR RO EMRELMH TEFT .

Main Power N

5V
XCL110 Main Power available
B/E/H/K Type >
,J-. ,J-. Main Power not available
| - | -
_— L1 L2
ViN v L
lqini0.12 1A CIvw X E Vour
(C/F Type) Vour [J VDD
Battery =
| ~ — 4> EN Mcu
: Cn =/ AGND ~ PGND o
| ! RF
I I
I I
I I
e e e 1

Control Signal for Ship Mode

<UVLO: GIIHIKIM/IL B4 T >

G/HIMIJIKIL 24 F1& UVLO FZRREE 1.6V M UVLO BEEEIEBH L TLVET,

SO UVLO #REICKY  BEEAET I 5L ICEFLSEET,

TOIREX
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XCL109/XCL110 +y—x

W =) 1F R A
& IC 13, BEBER. 5 TRER. T5—727. PWM 32/ SL—4, (HBHIEER. Nch F51/5 FET, Pch FIEHRAvF
FET. EAMBEBE CRRSATLET

Inductor |

1T\
hS Load disconnect v
Crs Rre12 Braes Current sense Controller ouT
FB w Short-circuit protection ’ 4 D—Eﬂ Vout
Error Amp. PWM Latch Timer
4 comparator
RFBZ S — |
EN PWM/PFM
Logic —| P + Controller Logic Buffer
Driver .

5] GND
|RAMPWave|_| 0sC | 7J7

Generator

Vref with
Soft Start

EN [X
Thermal
Shutdown Controller

Logic
UVLO

XCL109/XCL110AD 24 7

A IC DEHEEILIE ESR 253y oa T oD ERE—FHEARFEE DC/DC aV/\—4TY,
ERE—FHIEEEATHIEE. RIRARBEZSRAKICTHIETRBHMD/PEEEEHRLEL .

EREVARKIZEY, RAYFUTED Nch RS/ FET DEFRNE=AITINTEY ., I5—7o7OHAESIZZERE
EBELTERENITTVEIT (DL I4—RNAYIEIK), ChIZKY ., £33v9arToHEDE ESRIVTUYEFRLTERE
LE-mEREAEON, HBABEEOREILNARONTNET,

FHEICHELHRICELTIISMEENEEZSEICEREEEL TSN, COEMEREELIHBRERAVIGE . EYLAIHE
HENEONT, DC/IDC AR EFETHENHYET, -, ESIV/aAVTUoHLUNDBEEZRNSBEILE ESRDEE
AWTLEEWESRAEWNIAVTUHERAWEE. AT D FEHAL DC/IDC DAREEFENELEIZEAHYET .

<FSA\$ERL | BRI ES 4+ —FHliE) >

RS TLVBRS4 /1 FET (& High Side {81 Pch FET. Low Side {8li& Nch FET &4UEY,

—RRBY7%E Pch FET Tl&, V—REHY—F RLAVET /—RETIREFT (A —FHBFELET H, XCL109/XCL110 21)—X D High
Side {8l Pch FET [EFE 4 1A —FD@EHEEFIELET,

COBEFAFT—FOFIIZ&Y  RAVNABEIZAABIEE DRIOARUEETL. B AR SHSEENEMESNIZIEEIC
HARDS A ARIANDHFRERS ZENTEETT,

BES (A —RFOBEDFIEIZDLTIE, A THIZKVELBRYET,

<Vobo MAX>
Voo MAX EIB& (& Vinii FEIEE Vour i FEREZLERL. EEoNEVVEREE IC DREEREGEDISICEMELET .
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XCL109/XCL110
)—=x

W £ {E55HAA
<BEEI}E>

HEFFELEHNEES Res1 & Rese TRELE FB EEZIS—7UJTHEL, IS—7U7 OB AICMEHEEZMA=FIEESE
PWM a2/ SL—HZIZAHALET . PWM O /N\L—42(E, LERFIEMES LS TRELLE T 52 LT, PWM HIEIBE DT 1 —T % HlfH
LET, NS DOFHIEZEKGINICITIZETHAETERESETLNET,

XCL109 1)—X
XCL109 J—X(PWM #ll{)i&. B ABRICKST —EDRAYF Y BKE fosc TRAVFUITEITVET,
F1= Vour I FBED VourmEWELH21=156 . HABED Vourm|ZHBET Vour i FEE#E T SEFT,

fosc fosc
* torr g torr 3 torr g torr
———d e ___ E——— e~ Vour ———d e ____ I ——— VA
Lx Lx
Coll Coil
Current Current
lout
ST~ g i e e e —+/——— O0mA B e s Rt et SR O0mA
XCL109 1)—X : AT B A XCL109 ) —X : EET B A
XCL110 2)—X
XCL110 &) —X(PWM/PFM BEITIE&IH) L. 24 IILEFRA PFM EF(Iprm)2E T S E T Low side Nch KSA/NFET 24295
LT BATRORMYFUIBARBERTEIEET ., COBEICKYEERITORAZERLEARICEAMETENEELER

FTHLENARETT . HABRMSKREGDE HABRICHBILRAYF U T BARBEEMETET . RAVF U BIREA fosc ET

BNy 5& PFM KA S PWM HIEICEIBY R vF oV BIRBABEEICRYET,

Lx

ton

lpem

Coil
Current

777777777777 VOUT
S Vin
—————————————————— oV
- OmA

|OUT7_

XCL110 &) —X : B2 & a1

Lx

Coil
Current

—===Vour

lOUT

XCL110 2 )—X : ERRFEEHI

TOIREX
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XCL109/XCL110 +y—x

<Vourm<Vin: ABRIL—>
KICIEZANBREICHREHAEETULAMMENT-HEDEEN I TIZEVELYET,
BEATOHMBEIEITRDBEYTY,

XCL110 C/IFIMIL 847 : BITTHIMRHEEE + CLTARAFr—UHEREEEL
XCLMO CIFIMIL BAT &, AWBEIZREHNDEEULDOEBEEANMSNSDE Pch BHARBKRAAYF FET 24 7 LEFAE
FAA—FDBEZEHY—FK :Vour. 7/—F  xIZEELZEY,

COEHTIE, Pch BHERRAMYF FET OFLEF A A — FENM L TAABAA S HARIZERARNL., HABEREITEDNELS
273 Y FES, Pch BHERRA(vF FET DFLESF 44— F &N L THARICRGH G ERMBGES 5256. HAERET 100mA
LTFIZLTTEL,

Vourm = Vin = Vourm + VF : Vout = Vour(m)
Vourm+ VF < ViN : Vour = Vin- VF
*VF : Pch RHABRRAAvF FET DFEFT (4 —FD VF

XCL110 C/F/IM/L B4 T Lot
XCL110 CIFIMIL AATUNTIE, AABEMNREHADEFULICHSE Pch BHIBERRAA(VF FET 24 LET,

COBEICEY, HABERK FROLSICHYFET,

Voutm = Vi : Vour =Vin- lout X Ruxe (TYP. 0.20Q)
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XCL109/XCL110
)—=x

W £ {E55HAA
<EN #8E / BTETUIETH#EE / /N(/XRE—F>
EN HFIZ"H"EE(Venn)EA N T 5& BBE—NICKYHENDEFEILEIT-%. BEBEELYET,

ENIFFIZ"L"EE(VeN)E A AT EHERRUNAIREEERY  HEBBRERIVNAEIR Ise [THZAFET,
RBAVINAIKEETD Pch RIEAERAAYF FET. Pch BHIERAAMYvF FET DFEF (A —FDBHES LUV CL T RAFr—UEE
BENEATICKYELYET,

AL TDEHMEMEIL T EEDEYTT,
A/DIG/) 347 : BTRIUIMEEE + CLTAAFYy—U#EERY

Nch K54 /3 FET & Pch R HRA A YF FET A4 TL., CL TARFYy—UHEENIELET,
CLTARFr—UHEEDENMEIZKY ., HABIDERAESETA RAFr—U LHAEEFBETIEET,

Nch K54 /8 FET & Pch REAEFRAAYF FET B4+ 795Z&E. Pch BIHIBFRRAYF FET OBFES (A —FDEB4EET /—K:
Vout, BV —F: X ICEIET B &IZkY ., AR SEABA~DEEEELET,

FEAFERBDOEEETRIL. RIV/INALEFR Iste (TYP. 0.0pA)EHRYET,

XCL110 C/FIMIL 34T : BITTYIBIHERE + CL TARFr— IR L

Nch K54 /N FET & Pch RIEAEFRAAvF FET A+ ILET,

ARV TEH, VNIFRFEEE Vour i FEEZFLLEL ., Pch BHABRRRA A vF FET DFEL (A —FENLTAARIEH HEIN
EFELELESIZ, Pch BHABFRRMVYF FET DFES 1+ —FDBHEESIELET,

COFEFAF—FOFIEIZKY ., VNIFFEELYESWHNSETHAE ARIZEIMIN TEAARIEE ARMNEET B2 E1E%L,
H 1 OR A ARETT

FEAERDEEETRIL. RIV/INALER Ist (TYP. 0.16uA)EEYET,

XCL110 BIE/HIK B4 - 1373 RE—F

Nch RS54 /8 FET A4 L. Pch RIEAER A A YF FET BN A2 5L T, Lx ifiF & Vout it FRIDEIIED Ruxe (TYP. 0.23Q)
[TRYERBLET,

CDEMEIZKY . RAVNRETHE NAIICERBRT LN TE REDT NS REERETHI LA ARELHYET,

FNANRRE—REMEROHEBERIE. X2 /L ER st (TYP. 0.0pA)ELEVETS,

REUNABEEN="L") Byie— &

GE /,\Ilbcchh DDrli';/veerriIfE-l:l' pin\\//%lIJtTage Disc(r:lLarge lsts (TYP) Applied VOI(tE?\Ji't’CL)"t)he Yourpin

ADIGH /%';'lz: GND Active 0.0uA (CL Dischargg Operation)
(OnCI;/';(/?JAIiIhO) /%FFFF OPEN - 0.16pA Yes
(Oni:i/g/LmO) (/3(;5 Vin ) 0.0uA (Reverse FIongward the input)

TOIREX
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XCL109/XCL110 +y—x

W £ {E55HAA
GEBE—F/YIFRE—>
Vour iFEEZREHAETETHRONEESE. ANZBAEREZIH T 5-HDHEETT, EN IHFITTH'EEZAAL.
ICERAUNAKENLT Y T4 TREIZT D LRBBIETE—FERBLET,
F-REIE—R (&, XCL109D/J 247 . XCL11OD/E/FIJIKIL B4 T D5a &R ERED Sy F MR ILBMELE R A

BRATDEBE—FDFMEEITTRDOBYTY

XCL109/XCL110 A/D/G/J B4, XCL110 C/IFIMIL 247 : B ¥rkARE
@Vour FEE = Vi
Pch RIEAZRRX A vF FET N LT ARIICERBEH/ETVET,
Pch BHIZEFRRA A vF FET (EBRFIREITVELSHE DAICERBHRT 52O Vour MFEEZREONCVNETLER
LTWWEFET,

@Vout <Vourm x 0.9
VouT i FEBEHN VNETELE. IC REBOREEFEBONIAELEFTLEES,
Vout i FEBIE#% Rre1 & Rre2 THELTz FB EEAS. IC RERDEEEBFE LFVESHREERMVF U T EMEERBLET
VouT it FEBED EFIEEZIL. IC ABOEEETEDMESLLBILET,

Q@ BEEE
Vout i FEBIED Vourm x 0.9 [TETHEEBE—FERTL. BFEEICEITLET,
L. EARBLUHABTENREVEHTIE. BEBEDILS LITHMANICREE ABEEFEFTLERTEGVEEN
HYET, COBEIE. RELEAERITELGIVRETEREERT DI LIFETRIC. BBIT—FHASEBEEMEICHEIT
LET,

| @ Vour = Vin | @ Vour < Vourm x 0.9 (@ Normal Operation
| | !
| | Vourm— — — — — — I_
| | Vourm x 0.9 —— TR I
| | | [
| | 11
Vour | | : [
e g = [
Vi | ] I’ (I
| | | [
| | | [
== ——————— = e Tt -I*—i ——————— ov
| | |
Vref : FB : : HE
(IC Internal) | \ | : L
| | [
—+ e e ov
| | [
| } : -}
| | 11
VN o Voo Ao ] R
e A L ov

XCL110 B/E/HIK B4 : 1N 18RE—F
@ Vour <Vourm x 0.9
T T4 TIREICH -1z, IC HEBOEEEFTEREONIAL EIFTNEET,
Vout i FEEZ% Rrs1 & Rrs2 TRELTz FB XA, IC REDEEEFIVIELEIERMVF U BELERIAL. EHEXE
VNS ERSEFET, Vour i FEED EFHEEE. IC NBOBREEFEDIESLLEHILET,

Q@ BEHEEE
Vout ifiFEBEH Vourm) x 0.9 [TETLHERBENE—RFER TL. BEBEICBITLET,
L. EARELUHABTENREVEHTIE, BEBEDIAS LITHMANICREE ABEEFEFTLERTERVEENHY
F9,. CDGEIE. REHAERICTELHRVVRETEREEBREDINL LIFETRIC. BBE—FISEFEEICHBITLET.

| @ Vour < Vourm x 0.9 (@ Normal Operation
I |
| Vourm — — — — — — I_1
| Vourm x 0.9 ——2U0 """ 2 I
| | |
Vour : : :
Vin — :‘ === === |—:— —————————————————
I : [
| I
——————— |—————————————JI——————————————————-+—|—————————————————— ov
| I 1
| FB ! T
Vref | \ | 11
(IC Internal) | | 11
r
I
4 A e ov
| I
| : L1
Ven ! | [
VENH————I ————————————— F-—— === — == :—:— —————————————————
e - A i ov
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XCL109/XCL110
)—=x

L EnleEt:
<EIRHIR / %.;%%1%.:% | ERIVF>

KIC O)Euwﬂﬂmﬂﬂ%ﬁgli RAYF T HAYILEIZ Neh RS/ FET ISR D ER(=a/ILER)EEHRLTHY. Nch FS54(/N FET
ISHENDERMNERFIRME lum (TYP. 2.42A@Vourm=5.0V) ISETHLBERRHIRELHEYET,

BERRHIREEIZIESE. Nch FSA/NFET 24 JL THEZRMYFUIH (VL DOBIEHREREZREBLET . RORSYFUT
HA9ILT Nch FSA/NFET ISRNDERMNERFIRME v KRG THNIX., BERBEHIKRETERINET,

BEREHREIRESNBEBIVHEHNBEEDELWMETAH DL, 24T LY RRREREES LUED SV TFHRENBIE
L/E?_O
BAATOHMBEILTRDOBEY TS,

ERREESSVFEL : XCL109 A/G 244, XCL110 A/B/CIG/IHIM B4~
D Nch FSA/NFET ISHRNAERMNERFIRRIE luv [TETEHEEBERBHIRELLZY Nch FSA/NFET 24 L THBZRAAYFUYT
HAIIILDREIEA TIREZREFLET,

Q@ RDRAYFTH 49T, Nch RS54/ FET iJ“?]'/L,i‘d‘
BEFIKELSEHEL. Nch FSA/NFET ISTRNSERNERFIRIE lum (SZFTIEEIXBERBEEREFHRELET,

Q BEFIREL MG IT HHM. D~QERYRLET,

Current Limit State Normal operation

A
4
4

Coil

Vour
ViN
——————————————————————————————————————————————————————————————— ov
lout
——————————————————————————————————————————————————————————————— 0A
RLoad
--------------------------------------------------------------- 0Q
TOIREX
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XCL109/XCL110 +y—x

<ERHIR / EREE/ BEIIVF (%}L%)>

ERREESSYFEY : XCL109 D/IJ 24, XCL110 D/E/FIJIKIL B4 T
XCL109 D/J 47, XCL110 D/E/FIIKIL B4 T TlZ. BERBREREOBRES LUVUHAETDOELIMETNHSL. (a),(b)IZRwT
BEICKY., FSA/NFET 4 ZIKETSYFELLET,

Case (a) : IBERBRHIKEE b\?ﬁﬁéhtiﬁ‘b‘
@ Nch FSA/AFET ITRNADERNERFIBRE lumITET HEBEFRRHIREEELY, Nch FSA /S FET #A47LTH&
AAYFTH AT ILDREIEH TIREEFRIBFLET,
XCL109 D/J 24, XCL110 D/IE/FIJIKIL 34 FCIZBEFRREIREL DL BAIVFIAI—NIUNERIBLET,

@ :ﬂzwx«r YFUTHA7ILT Nch RS/ FET B4 LET,
BEFRIKEHSBEL. Nch FSA /N FET ISRNSBRAERHIRE Ium(TETSIHEEXEERBLIKREEMHIFZLET,
BERREIKEEMHELEZESE. BRIYFIII—DhOULBMELET,

@ BERBRHKRENHIZFINELSVYFEAI—DHIUIN, tiar (TYP. 100us) ##:3 % & Nch K54 /3 FET & Pch R
AAYF FET A4 TRETSYFSE DB L SV TFHEENEBELE T,
f=1=L XCL109 D #47, XCL110 D/E/F 24 T Tld. ANWBEMNSYFEIREIE Viar R(TYP. 1.2V)LL T CIEE R Sy F#EElX
FELEE A,

Case (b): HOHEEHNZELIETLEE
@D Nch FSA/NFET ISRNDERMNERGIBRIE luv ITET HEBEFRHIREELLY, Neh FSA/NFET #4A L THZRR(YF LT
AL DRIEATIREEZRFLET,

Q@ RDRAYFTH AT, Nch RS54/ FET iﬁvjubi's"
BEFRIRELEGL . Nch RSA/NFET ISTRNSERMNERFIBRE lum (ET S5 EILBERBREIREEHIBFLET,

Q@ BERBKHREDIZ, HAEEINERREBREEE Vsrort(TYP. VINELFIZAE 27154 . Nch K54 /N FET & Pch BEI#AER
RAYF FET 4 TIRETSYF I EHRREREENIELET S
f=12L XCL109 D 247, XCL110 D/E/F B4 T TlE. ANBENTYFHEBRET Viar r(TYP. 1.2V)LA T CILE R RERE (X ENE
LEE A,

BSYFELENDEREY
BERFIROBERIVFIMI—BIVERREICLDIIVFELENCDEREHT 2BYHYET .
FEIVFELENMCDERE. EHETEFENLTHAEEZLRESEBEBECRITLES,

UVLO #RE2EL - XCL109 D 247, XCL110 D/E/IF 847
s ENIRFITUEBEZEAAL. REUNAIREEICL-1& 7OTATIREEIZT B,
s ANERE VNESYFRERIREIE Viar R(TYP. 1.2V)LLTFIZT 5,

UVLO #EEEHY : XCL109 J B4 F, XCL110 J/IK/IL BT
- ENFITLUEEEASIL. RZUNMIREEIZL=1E 7HOT1TREEICT 5,
* ANEEZ% Vuvio rR-Vuvio Hys A FIZL T UVLO #HIREEICL =& . Vuvio R U EDEEZENMLEEIKREIZT B,

. Integral latch
Current Limit State Protection Current Limit State Short Protection
. tLat R R . <tiar R -
SV AVANVANVAIVAN RV
Coail Coil
Current Current
7777777777777777777777777 -0A R s 1]
Vourm N Vourr ~
VOUT VOUT
V|N VIN
————————————————————————— oy e ——— v
lout lout
————————————————————————— ———— DA e 0A
Ricad Rioad
——————————————————————————————— 0Q e === 0Q
Case (a) Case (b)
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XCL109/XCL110
)—=x

W £ {E55HAA
<H—=TILLHryrEH>

BIFENDS IC 2RETZ-0T v I aV BENEREITO>TLET,

oY AV BENY—TIL vy O UBRHEBE Trso (TYP. 150°C)I2E T 5EH—T LI vy E U ANEE, Nech K54/ FET
& Pch RIEIERAAYF FET 24 TREBELBENEEATAVET, ERBHELOIZLICKYFVTRENY—TIL I vybT oY
fEBRIBE Trso-Thys(TYP. 125°C)ETTIA S L BEITE—FICKYHNWERZIL EIF 2D EEEBELLGVET,

FLXCLMO V) —XTCIHEARBOHEBEREZIFH T 51=6H. BAERMNNE K PEMAIEHKRETIEY—< Lo vy FEDY
HEEZSEEIELET,

<UVLO>
XCL109 G/J 247 . XCL110 G/H/MIJIKIL B4 7 [F UVLO #eex8&H L TEY,
ViNnIRFDEE A Vuvio rR(TYP.1.60V)-Vuvio Hys(TYP.0.15V)LL T IZAE > =4k BEHY UVLO Detect Delay: tor (TYP. 100us)
ML= R(C UVLO IR IREEL BV E T,
UVLO BHREEICH D & RAYF T EEE{ZIEL . Nch FSA /8 FET & Pch RIEAZ R A VF FET 24 7L%E T,
ViNERFDEED Vuovo rEFLERINIE, BEBIFE—FICKYHBAEEZIL LT, Z0O® EEEMELLYET,

F1- UVLO BEEE Y S IX UVLO #EENENMET AT ITRY . UVLO #BEEEL RELEXEEERMNE TIEMLET,

KCLTARFY—T>

AIDIGIJ 247 1&. Vour-GND fhF M IZ#Efi Sz Nch FET IS&Y, RAUNABFEN="L")C, BB EDEREZRTARAFv—
FTHIEMNTARETT,

RAVNABEICH N BEBICERNEO TSI LIZEETTUr—ar DREEFIELET .

MERMIX. CLIMEER Rocre EHNBEE CLICK>TREINET .
CLEHH Rocre I, VNET= X Vour BIEIZE>TEALT 1=, EHICTH R THER TS,

V = Vourmx e t/*
t= 1 xIn (Vourm/V)

V : Output voltage after discharge
Vour(r) : Target voltage
t : Discharge time
T :CLx RocHe
CL : Capacitance of Output capacitor (CL)
RocHe : CL Discharge resistance, it depends on the Vin or Vour

TOIREX
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XCL109/XCL110 +y—x

BEALDOEE

1)~ BEMNLGEERTEIUVBEELRFORRITOVT, MR AEREBASEEICIE. BILFIIBIRT S aEMEAHY
T FERHEEENORGTEALEIZES I, ICAEEBEETHOLENEE O, SILE5ISRITARENHYET,

2) DC/DC Av/\—BDESBRAYF oI L F 2L —RIERINAD /A X Py TIVBEENELET ChoIZABERETUHY. BA
BRDOERL AT IR)CE>TREKEEINTE T, RETSNDIBE TR CEBICTIHRT I,

3) DC/DC av/N\—2DHFHEIEE IC DEEDAHELT IMT B RICKEEKELET DT, EMBDEHRERVELERRGIESE
DL BREEZTOTCTSV FITAVTUHIIONTIE, RERFHCTHERRERF LS LVRFULORNBTEBLLGS LS.
DC N\AT7 AR BREFEFISEIRBLGEELTTEL,

4) EN i FA—T U CTIEAREEBELTYE T, EN i FIEL OPEN REEZRE T, EFEDEIEE[MELTT S,
ELBYa—bTOICBLXUVREDT/INA RADREMERIE F1=1E S &8/ 4 XEIZ K 5 IC DBIEZIFIT D15 &1,
ENiifF % VNG FICEEEHRIT 2D TIELE < IMQ UTOEREERTICEEHELET,

5) REEA/NENEHTIE. PWM IR IR FEIRLES,
CNITKY R YF T BIBRED fosc WTFICHST=UHABED) YT ILHEXRT 2 HEENHYET,
VYT VEREENHI T2 EEFHNBEDREMEEIEOL THEETOTEEL,

6) B A B ERZIERIT HBE L. XCL110 C/F/IM/IL B4 TETHERATELY,
XCL10 C/IFIMIL B4 TUNEFEALI-BE . NATRAEHIZE->TIH IC KABIES FUANBADH TN FEAE T HETEEEMN
HYET,

7) EFRFIREROGEIHGEEIZKLY ., EFRFIRE Lm L LDV ERLFRNDIEELHYET,

8) TREDFEHTIL. BRFIREENBIELLBZVNZELHYET
ZDBE. B SYFAR(XCLI109 DI Z4TF XCL110 DIEIFIIKIL B4 T) Tl ERFIREEEDTED SV F E LU EHKR R ERE
[C&BTYFEIDNEELER A,

FEEANENEH
FREENNEVEHIZMED T 1—T4HMEL, Low Side {10 Nch K54 /3 FET QA U ERRAREGYETS,
COF VRN ERFIREBOGIREELYECESHE, BRFIBREENBELAVVMGEEAHYES,

EELLSELES
EREEPBVER TR FRT1—T1HBLUVFVERAPICILD DCR ITLYERGIREL T TISILERLGIRENDHE
AHY . BRFIREENBELEVGEAHYETS

9) ERHIBRMEREIL Nch FSA /N FET ITHRN D EREHIR T DHEETHY . Pch RIEAR R XA vF FET IZTRNSERIEHIRLT
WEEA,

ZD1=8%. Pch BEAZRAAvF FET & U Pch RHAERRMYTF FET DFEF 4T —FIZBERASTRN IC D ERIRT HRIEEMEH
HYES,

10) SEHEIREMES TV FHY M(XCL109 D/J 247 XCL110 DIE/FIIKIL B4 )BT, HAEHRETHABEARBITET L
56 . Voo MAX EIEE D EIEHEIEIC &Y IC REERASRLITE T I HIFEMNHYET . ThITkY, EREREREICLLTYTIRED
JEYhESNIYFELEERFTEGVIENHYFET .
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XCL109/XCL110
)—=x

.1§ﬁio)lilh\
1M BHBREIZKBED HEFERALE-BEOEEE—FRICEARESIVEEE. TROBENRET HAREELAHYET .
TIRREFEDSYFEY : XCL109 D/J 24T XCL110 D/E/FIJIKIL B4 T

BRI FAYGTR EBE—FETHER. ERFIREENRE T ILTERISYTFHRENBELEABENRELNEEET
ERLBNGEEAHYETS,

EREEEDTYTFEL : XCL109 A/G 24T XCL110 A/B/C/G/IHIM 24T
EHE—FRICHABENREHABEEETERLEVEENHYET,

EBE—FET R, ERFIREESBELAACHNEEEREHNEREFTTLRSE SO HABREICA —/N—2a— 0
ETEREENHYET .

12) XCL110 C/FIMIL BA T FANBENZREHABELYBIMGE . ANBREICEEEHEEULOBEANMENSHE Pch FH
BRAAVFFET 247 7 LEEF A A —FOEEZHY—F : Vour, 7/ —F : LxICEELEY,

COEHT, BAHERERT & Pch RPERAAYF FET DHFEF A A —FEN L TERDPRNET,
HERIZ 100MA LLEDOH ABRER LI VIRRIMICBEGHEATRERT L ICOLLESI ST AEENHY 7,

ANEEABEEHHAERELIYEMES . BATHREREELNIC 100mA LLEFR L= MEEIEL. XCL110 C/IFIMIL 24T LIS D ER
FHREBLET,

13) XCL110 C/F/M/L B4 F (&, B E—FH ” Vour <Vourm x 0.9 DHARE T, Pch AR AAMYTF FET DFESF 14+ —FDBIEE
HYV—K:Vour. 7/—F: Lx IZEELET,
COHIBFIZ Pch AEAERAAYTF FET DBFESF (A —FIZ100mA L LD EFREZHRTE BAEENREHRABEEFETID
AN ATEEELHYET,
XCL110 C/FIMIL AT DRBEE—R TlE. HHEBEENANEBREIVEBRYRMVF T EEERIBT 2ETIE. HAERE
FRSBELTTEUY,

| @ Vour = Vi | @ Vour < Vourmx 0.9 (@ Normal Operation
| |
' ' Vourm—————=
I I Vourm x 0.9 0
| |

V. | |

out | |
Vin
Vref
(IC Internal)

14) KIC [Fa/ N —GFEERTHDLO. BAOEELEDRERDOREICEEBELHZOTTIL,
BHAROEEIZRY AVFVIVREDET. DEDEBLLLLVIC DEEBEE5IZRITHREELABYET,

15) REINTWDAMIVEARERERIZHYET  AE R LSO FE TIEERALGELTTZE,

16) UH TR HRFADOHE. FEMEOR LIZBOTEYET . LOLEDS, AN—DBITTI—)Lt—TJERBHRFE LV T—I0T
MBI E | REOVRATLETHRLRERHESBOLES,
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BERLDOIFE

OEIEL A7V LDEE
ERLATIOTHRISEEITAREEBELTE, FTEEORYTY,
BEWAIIEL AT I E, FROBELAT7IMESEILTFE,

(@) RERTFI DERBEAREERLTTIL,
CNIZEYERBRAVE—F U REINSKTBIENTE, /MR ERBLURB DR ENRADHTT
RERSAVDERBAVE—F D IANKENMEE [T, /A XFEEL ICHAERIZBELEVEREGYET,
BIZ/A XD KREVGE L. ERFIBREECES SYFRENEBELEWMEEAHYET,

(b) KERNFANSGEERATHS. ANFTECN. HABTECLELVIC XA —ELIZEEEZITOTTEL,
HAEICRELSE, KERNIVE—FUADE L ViaZfindf=th, /A XRE® ICHAEREICEELEVREELYET,

(c) FiDERA(E IC HEEICEEEL TTELY,
FICHABE CLIRIC ERICREZTVD. BAEAVE—F VA THEBRETOTTEL,
HABE CLEIC DIERMNEVNES ., /A XREL ICHERICHELEVWRREAYET,

<BENF—2LATIL>
Layer 1

TOREX @ux

XCL102-3/XCL108/XCL109-10 REV1.0
VIN

@ csux

GND_OUT

Layer 3 Layer 4
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2) ABRBZEUTORETEALLGVDTIZS,

KERZIBKDOIMNDERT., FHEBKEICGDEFT. BEHAERILKE, BINE., IBER. TOE=TH)NWEET HEH.
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BEZE(ZDOINT
1) SRERE 0.05mm LINZEHELET,
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(1) Efficiency vs. Output Current

VOUT(T)=1 .8V VOUT(T)=3-3V
n=10puF(MSASL21GAB7106MTNAO1) Cin=10pF(MSASL21GAB7106MTNAO1)
C,=20uF(MSASL21GAB7106MTNAO1 x2) C,=20uF(MSASL21GAB7106MTNAO1 x2)
100 100
90 920 - = T Z e
B LZESTIEC A
80 /$,=:_ Zﬁ\\ 80 ,;,_____ %
70 27 / 70 £ v
0 / T L7
= 60 = 60
T // T
th so 50
5 / : /
40 40
8 / g /
£ 30 2 30 8
i Lt oy i / ey
20 / XCL109_VIN=15V | 20 / i%H%:&NZ%ﬁV
10 T oy ] 10 / == Sy
e = = Clewmerav _— gt L RIS LY
0 0 Nk
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current : loyr [MA] Output Current : loyr [MA]
VOUT(T)=5.0V
Cin=10pF(MSASL21GAB7106MTNAO1)
C =20uF(MSASL21GAB7106MTNAO1 x2)
100
20
80
7
70 ~
S 60 b7
iy
th s0
é CL109_VIN=12V
S 40 [ XOL109 VIN=18V |
O XCL109_VIN=25V
= 30 XCL109_VIN=37V |
im0 / XCL109_VIN=42V
20 4 o= e= = XCL110_VIN=12V |
/ XL HOMIN25Y
10 — = = = XCL110_VIN=37V |
X.CL110 VIN=42V
0

0.1 1 10 100 1000

Output Current : loyr [MA]
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(2) Output Voltage vs. Output Current

VOUT(T)=1 .8V
Cin=10uF(MSASL21GAB7106MTNAO1)
C=20pF(MSASL21GAB7106MTNAO1 x2)

1.90
XCL109_VIN=09V ~ == == == XCL110_VIN=09V
1.88 | XCL109_VIN=12V XCL110_VIN=12V |
XCL109_VIN=15V == == == XCL110_VIN=15V
1.86
= 184
3
? 182 ] L
Q.00 F == =73 I N
8 1.80 S
©°
S 1.78
3176
5
O 1.74
1.72
1.70
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T)=5-OV
Cin=10uF(MSASL21GAB7106MTNAO1)
C, =20uF(MSASL21GAB7106MTNAO1 x2)
5.10 T T T
XCL109_VIN=12V = == == XCL110_VIN=12V
5.08 | XCL109_VIN=18V XCL110_VIN=18V
XCL109_VIN=25V = == == XCL110_VIN=25V
5.06 | XCL109_VIN=37V == = == XCL110_VIN=37V |
o~ XCL109_VIN=42V XCL110_VIN=42V
= 5.04
3
? 5.02
500 ===
S
©
s 4.98
5_ 4.96
3
O 4.94
4.92
4.90
0.1 1 10 100 1000

Output Current : loyr [MA]

(3) Ripple Voltage vs. Output Current

VQUT(T)=3.3V
Cin=10pF(MSASL21GAB7106MTNAO1)
C.=20uF(MSASL21GAB7106MTNAO1 x2)

100
XCL109_VIN=09V - w= == XCL110_VIN=09V
9 | XCL109_VIN=12V XCL110_VIN=12V
XCL109_VIN=18V == == == XCL110_VIN=18V
80 - XCL109_VIN=25V == == == XCL110_VIN=25V
— 70
=
S
= 60
>
s 50
o)
8 40
2
© 30
Q P d
h%_' 20 o ———— =7 \
~as N \ V,
10 - = i S ——
0.1 1 10 100 1000

Output Current : lyr [MA]

jo)}

Ripple Voltage : Vr [mV]
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VOUT(T)=3-3V

C

Cin=10uF(MSASL21GAB7106MTNAO1)
=20uF(MSASL21GAB7106MTNAO1 x2)

XCL109_VIN=09V
XCL109_VIN=12V
XCL109_VIN=18V
XCL109_VIN=25V

= == == XCL110_VIN=09V
XCL110_VIN=12V |
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— = = XCL110_VIN=25V |
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\
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Output Current : loyr [MA]

VOUT(T)= 5.0V

Cn=10uF(MSASL21GAB7106MTNAO1)

C, =20pF(MSASL21GAB7106MTNAO1 x2)

X(‘:L1C9_VIN=1 2v
XCL109_VIN=18V
XCL109_VIN=25V
XCL109_VIN=37V
XCL109_VIN=42V

- - —XCI‘_110_VIN=12V
XCL110_VIN=18V |
== = == XCL110_VIN=25V
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(4) Output Voltage vs. Ambient Temperature

Vourm=1.8V Vourm=3.3V
1.0 3.40
1.88 3.38
E 1.86 E 3.36
5184 5334
s =
wi .82 i D2
() (]
g 180 /——\ 330 /—'\
S 178 S 328
g1 3326
e | = |
O 174 O 324
1.72 3.22
1.70 3.20
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature : Ta['C] Ambient Temperature : Ta[C]
(5) Quiescent Current vs. Output Voltage
Vourm=1.8V
40
35
Z‘ /—//
230 s ——
= — I
= 25 _—
g
5 20
o
€15
3
1]
£ 10 = Ta=-40°C
g = Ta=25°C
5 —— Ta=105%
0
1.0 2.0 3.0 4.0 5.0 6.0
Output Voltage : Voyr [V]
(6) Stand-by Current vs. Ambient Temperature
A/B/DIEIG/IHIJIK Type C/FIMIL Type
9.0 9.0
" Vin=1.8V = Vin=1.8V
_ 80 sy _ 80— visiav
3 7.0 = V\=5.0V <& 7.0 = Vin=5.0V
560 £60
g 5.0 @ 5.0
340 340
230 230
el o
c o
& 2.0 820
] 0
10 1.0
0.0 0.0
-850 -25 0 25 50 75 100 125 -0 25 0 25 50 75 100 125
Ambient Temperature : Ta [*C] Ambient Temperature : Ta [°C]
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(7) Input Pin Qulescent Current vs. Ambient Teperature

XCL110 C/F Type, Vourry=3.6V

ho
o

R L T L
oM B o ®

 ——

Input Pin Quiescent Current : Iq_bat[uA]

o o o o o
o N 2 o

50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[’C]

(8) CL Discharge Resistance vs. Ambient Teperature

A/D/G/J Type

400
— V=18V
350 Vin=3.3V
V|N=5.0V

300

250

0 /

50

C, Discharge Resistance : Rychg [Q]

-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta [’C]

Input Pin Quiescent Current : Iq_bat[pA]

2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
0.4
0.2
0.0

XCL110 M/L Type, Vourmy=3.6V

0 25 50 75
Ambient Temperature : Ta["C]

100 125

TOIREX
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(9) Lx SW "Pch" ON Resistance vs. Ambient Temperature

0.6
— Vin=1.8V
S— V|N=3.3V
05 e \i=5.0V

o
~

3\

Lx SW "Nch" ON Resistance: R xy [Q]
(=]
w

Lx SW "Pch" ON Resistance: R xp [Q]
o o
N w

o
o

-850 -5 0 25 50 75 100 125
Ambient Temperature : Ta [°C]

(11) EN "H" Voltage vs. Ambient Temperature

0.8
V=18V
= Vin=3.3V
0.7 e\ y=5.0V

=
o3}

\

EN "H' Voltage : Veny [V]
o o
~ 18]

o
w

e
N

50 -5 0 25 50 75 100 125
Ambient Temperature : Ta [’C]

(13) Lx SW "H" Leakage Current vs. Ambient temperture

_.3.0
327
24
2.1
1.8
1.5
1.2
0.9
06
03

0.0

— V6.0V

Lx SW "H" Leakage Current : Iy,

50 =25 0 25 50 75 100 125
Ambient Temperature : Ta[’C]

(10) Lx SW "Nch" ON Resistance vs. Output Voltage

0.6
_ Vin=1.8V
= V|N=3.3V
0.5 e \in=5.0V

o
~

) /
0.1
0.0

50 25 0 25 50 5 100 125

Ambient Temperature : Ta [°C]

(12) EN "L" Voltage vs. Ambient Temperature

0.8
——Vn=1.8V
m— Vn=3.3V
07 — V|N=5.0V
-
206
>
g %
4
T 04
@
0.3
0.2
-5 -25 0 25 50 75 100 125

Ambient Temperature : Ta ['C]

(14) Lx SW "L" Leakage Current vs. Ambient temperture

_.30
27
24
2.1
1.8
15
1.2
0.9
0.6

0.0
-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[C]

V6.0V

I [MA

Lx SW"L" Leakage Current :
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(15) Oscillation Frequency vs. Ambient temperture

3.8

w
o))

3.4

. \

—VIN=1.8V

W
[

Ll
@

—VIN=3.3V

il
o N

—VIN=5.0V

Oscillation Frequency : fosc [MHz]
N
[e<]

=
o

-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(17) Soft-Start Time vs. Ambient temperature

-
o

o
™

o
o

<
'S

Soft-Start Time : tgg [mS]

0.2
— Voyrm=1.8V
— Vour=5.0V
0.0
-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

(19) Operation Start Voltage vs. Ambient temperture
1.0

=09 Vourm=1-8V
- = Vourm=3:3V
508 e Vour(ry=5.0V
>
= Q.
S
$06
205
5
& 0.4
§ 03
®
5 0.2
a
O 01
0.0

50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(16) Maximum Duty Cycle vs. Ambient temperture

100

£

S g5

o -

o

&

2 90

5

[m]

E —VIN=1.8V

£ 85

= ——VIN=3.3V

(1]

= ——VIN=5.0V
80

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

(18) PFM Switching Current vs. Input Voltage

XCL11 0X50, vOUT(T)=5-0V
Cin=10UF(MSASL21GAB7106MTNAO1)

C, =20uF(MSASL21GAB7106MTNAO1 x2)
400

375
350
325
300
275

250 Ta=-40°C

= Ta=25C
—— Ta=105"C

PFM Switching Current : Ipgy, [MA]

225

200

0.0 1.0 2.0 3.0 4.0 5.0 6.0
Input Voltage : Vgar [V]

(20) Operation Hold Voltage vs. Ambient temperture
1.0

0.9 Vourm=1-8V
= Voyrm=3.3V
Vourm=5.0V

0.8
0.7
0.6
0.5
04
0.3
0.2
0.1

0.0
50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[C]

Operation Hold Voltage : Vi, [V]
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(21) Current Limit vs. Ambient temperture

Cn=10pF(MSASL21GAB7106MTNAO1)
C,=20pF(MSASL21GAB7106MTNAO1 x2)

Lol ol o
o wow

Al
w ;N ©

N
£

Current Limit : 1, [A]

B S
— Voyrm=3.3V
= Vourm=5.0V

Ry A
o N ©

-50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(23) Latch Release Voltage vs. Ambient temperture

D/E/FIJIKIL Type

—_ -— - - AA -
o - [N] w EN 4]

Latch Release Voltage : V| a1 g [V]

o
©

-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(25) UVLO Hysteresis Voltage vs. Ambient Temperature

GIHIMIJIKIL Type
0.20

vs [V]

gwo_m

o
S
(=)

o
-y
S

o
-
N

UVLO Hysteresis Width : V

(=]
B
o

50 26 0 25 50 75 100 125

Ambient Temperature - Tal°Cl

(22) Integral Latch Time vs. Ambient temperture

D/E/FIJIKIL Type
180
o
= 150
5
E 120
,_
S
& 90
-
©
“E” 60
E — Vourm=3.3V
= Vourm=5.0V
30

-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(24) UVLO Release Voltage vs. Ambient Temperature

G/H/M/JIKIL Type
1.8

1

) \

1.5

UVLO Release Voltage : Vo r [V]

-50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

(26) UVLO Detect Delay vs. Ambient temperture
G/H/M/JIKIL Type
200

150

100

50

UVLO Detect Delay : tye[us]

50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]
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(27) MAX Output Current vs. Input Voltage

1000
900
800

max [MA]

1 700

[s2]
o
o

Max Output Current: loyr

100

(28) Coil Direct Current Resistance vs. Ambient Temperature

500
450
400
350
300
250
200
180
100

50

Coil Direct Current Resistance : Regype [MQ]

XCL109
/ / VOUT(T)=1.8V
I VOUT(T)=3.3V
/ VOUT(T)=5.0V
0.5 1 15 2 2.5 3 3.5 4 4.5

Input Voltage : Vy [V]

0 25 50 75

Ambient Temperature: Ta[°C]

100
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1000

Max Output Current: loyr pax [MA]

= L] () Y [ @ =~ (o] w

o [=) o o o o o o o

o o (=] (=] o (=] (=] (=] (=] (=]

XCL110
i VOUT(T)=1.8V
L VOUT(T)=3.3V
VOUT(T)=50V
0.5 1.5 2 2.5 3 3.5 4 4.5
Input Voltage : Vi [V]
TOIREX
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(29) Start-up Operation

XCL110A50(Voyrmy=5.0V)
Vj=1.8V, Vourr=5.0V, R =OPEN
C=10pF(MSASL21GAB7106MTNAO1)
C=20UF(MSASL21GAB7106MTNAO1 x2)

| EN:2.0V/div
‘ ] Vour: 1.0V/div «

Coil Current: 500mA/div

AL

Time: 1Tms/div

XCL110B50(Voyrr)=5.0V)
Vin=1.8V, Vourm=5.0V, R =OPEN
Cpn=10pF(MSASL21GAB7106MTNAO1)
C=20UF(MSASL21GAB7106MTNAO1 x2)

3 EN:2.0V/div

] 3 Vigur: 1.0V/div

Coil Current: 500mA/div

L. - -

Time: 1ms/div

XCL110A50(Voyrn=5.0V)
Viy=1.8V, Vourn=5.0V, R =470
C=10pF(MSASL21GAB7106MTNAO1)

C =20yF(MSASL21GAB7106MTNAO1 x2)
~ EN:2.0V/div

VQUTE 1.0V/div ¢

! Coil Current: 500mA/div
|
,-,M'"""" i

Time: 1ms/div

XCL110B50(Voyrn=5.0V)
Vi=1.8V, Vourm=5.0V, R =470
Cn=10pF(MSASL21GAB7106MTNAQO1)

C =20yF(MSASL21GAB7106MTNAO1 x2)

E . EN:2.0V/div
Vour: 1 .IOdeivr:

R . i

i Cail Current: 500mA/div
W
it vl -

Time: 1ms/div
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(30) Load Transient Response

XCL109x18(Voyrm=1.8V)
Vi=1.2V, Vourm=1.8V, lour=20mA  170mA(Tr=tf=1us)
Cp=10pF(MSASL21GAB7106MTNAO1)
C,=20pF(MSASL21GAB7106MTNAO1 x2)

Vour: 200mV/div

Cail Current: 200mA/div

L
Time: 50ps/div

XCL109X33(Voyrn=3.3V)
Vin=2.4V, VOUT(T)=3-3V, lour=30mA « 300mA(Tr=tf=1uS)
Cn=10uF(MSASL21GAB7106MTNAO1)

N /

W

Coil Current: 200mA/div i

Time: 50us/div

XCL109x50(V oyrn)=5.0V)
Vin=3.7V, Vourm=5.0V, lour=30mA ¢ 300mA(tr=tf=1ps)
Ci=104F(MSASL21GABT108MTNAO1)
C,=20F(MSASL21GABT106MTNAO1 x2)

N .

Vour: 200mV/div

v

Cail Current: 200mA/div

XCL110x18(Voyrm=1.8V)
Vi=1.2V, Vourm=1.8V, lour=20mA & 170mA(Tr=tf=1us)
Cu=10pF(MSASL21GAB7106MTNAO1)
C,=20uF(MSASL21GAB7106MTNAO1 x2)

Vour: 200mV/div

Coil Current: 200mA/div I

T

Time: 50ps/div

L0

XCL110x33(Vourn=3.3V)
V=24V, VOUT(T)=3-3Vv lout=30mA « 300mA(Tr=tf=1uS)
Cn=10UF(MSASL21GAB7106MTNAO1)

| AL :
V !

Vour: 200mV/div

Coil Current: 200mA/div

(REm—

XCLA10X50(Voyrn=5.0V)
Vin=3.7V, Vourm=5.0V, loyr=30mA < 300mA(tr=tf=1ps)
Ci=10uF(MSASL21GAB7106MTNAO1)
C.=204F(MSASL21GAB7106MTNAO1 x2)

Vour: 200mV/div ‘ /\\
‘ | |

" -

Coil Current: 200mA/div

Time: 50pus/div

TOIREX
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