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XC9147/XC9148>1)—X (&, 0.17Q NchFSA/\FETE & U0.2Q PchFEHAERRA A v FFETENELI-F ERHERDC/DCa N
—4TY,

ANBEOOVALEBAIRET, A FIEZV /7 LKREMIADHRBICTEAHEET . HAEEIZ1.8V~-55VOFEET.
0.AVRT YT CRERRETY .

RBUINAE—FE ADIGNBATIZCLTARAFr—OHBEICIYBEICH A EREZETSE. HARBORBEEHLLES,
BIE/HIKZA T [LNA /S ABEBEICRYANEH NEZBEL. REET /A ADEBENEFREICLFET . CIFMLEA T X AR UIBHAEIZ LY

JTR04028-004b

Y Green Operation 3 i

ANEHADEBEZIML, thEBREDH NEEOREIRERIAEICLET .

G/H/IMIJIKILZ 4 FIXUVLO#EHE
UVLOfRRREEIF16VELR Y ET,

YENBEENMET LGS, ICOBELZFELLTILAIELDRENEZERTEET,

W A& | EE2 S
O K—4T )Likse ANEBEEHH :0.65V ~ 6.0V (BIERABREE: 0.9V)
CET W 1 HAEEREEH 1.8V ~5.5V (AB/ICE1T)
@757 L s : 2.2V ~ 5.5V (A/IBIC 24T LI4})
. . IR B R : 1.2MHz, 3.0MHz
®’7—L-RE— HAEFR  750mA @Vour=5.0V, Vear=3.3V
OPC RIS 500mA @Vout=3.3V, Vear=1.8V
@ 1~-3 /LTI AVEM. ZvrILIKREMFE (L HilfEn A = : PWM EIE #lf# (XC9147)
1ELDYFHLEEERTIEEAAER PWM/PFM B Ej¥]E#l# (XC9148)
EREESE 1 100mV@Vour=3.3V, Vear=1.8V, fosc=3.0MHz
lour=1MA—200mA (tr=5us)
REEM AR Y =TIy
B iR HIR
&5 vF (DIEIFIIKIL B4 )
SRR (DIEIFIIKIL B4 7)
UVLO (G/H/MIJIKIL B4 )
HeRE D YIRRE—R
B (A/C/ID/IFIGIMIJIL 24 7)
CLTARF¥— (ADIGN #17)
INA78RE—F (XC9148 B/E/H/K B4 )
HABR=E cESIvoar T oY R
EMEREIRE : -40°C ~ 105°C
N —< : USP-6C (1.8x2.0x0.6mm)
SOT-89-5 (4.5x4.6x1.6mm)
RE~DEE : EU RoHS {8 &5t g8 —
W X T AZLEE] IR W R 4FEH

100
90

70
60
50
40
30
20
10

Efficiency : EFFI [%)]

0.1

80

Vourm=3.3V, fosc=1.2MHz

L = 4.7uH(XGL3530-472ME)
Ci = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3)

~a== = ==

= XC9147 Vgar=0.9V
XC9147 Vear=1.2V
XC9147 Vear=1.8V
= XC9147 Vgar=2.5V
= T XC9148 Vgar=0.9V
XC9148 Vear=1.2V
XC9148 Vear=1.8V
= T XC9148 Vpar=2.5V

1 10 100 1000
Output Current : loyr [MA]
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@XC9148 1)—X B/EMHIK B4

&
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Crs Ree1g Shase Current sense Controller ouT
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L
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comparator
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comparator
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XC9147/XC9148

2)—=X
I D / \\0
BEmH5E
ORE/IL—I
XC9147DQDO®-D : PWM i i
DESIGNATOR ITEM SYMBOL DESCRIPTION
A
D
@ Type G Refer to Selection Guide
J
Output Voltage 18 ~ 55 Output Voltage : e.g. Vour=1.8V=>2=1, 3=8
e (A Type) Output Voltage Range: 1.8V~5.5V (0.1V increments)
Output Voltage 29 ~ 55 Output Voltage : e.g. Vour=2.5V=>@=2, @=5
(D/G/J Type) Output Voltage Range: 2.2V~5.5V (0.1V increments)
@ Oscillation F c 1.2MHz
scillation Frequenc
a y D 3.0MHz
PR-G SOT-89-5 (1,000pcs/Reel
G- Package (Order Unit) ( P )
ER-G USP-6C (3,000pcs/Reel)

M “@I&, NAFU&TUFELTY)—mD EU RoHS MG & & TI

r-O

@ tLyiavhiAF
CL Current Short Stand-by Options
NS Ul ULO | pischarge Limit Protection at CE="L”
A2 Yes )
) (Without latch)
Yes
D . . (With integral latch) Yes Complete
Load Disconnection Yes h
G Yes ) Output Disconnect
(Without latch)
Yes
J Yes Yes
(With integral latch)
CDAGHATHIEERATERYET
TOIREX
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L BN

ORE/IL—I

XC9148DR@®®-@ : PWM/PFM E 1% il

DESIGNATOR ITEM SYMBOL DESCRIPTION
A
B
C
D
E
@ Type ; Refer to Selection Guide
H
M
J
K
L
Output Voltage 18 ~ 55 Output Voltage : e.g. Vour=1.8V=>2=1, 3=8
e (A/B/C Type) Output Voltage Range: 1.8V~5.5V (0.1V increments)
Output Voltage 29 ~ 55 Output Voltage : e.g. Vour=2.5V=>2)=2, @=5
(D/E/FIG/HIM/J/IKIL Type) Output Voltage Range: 2.2V~5.5V (0.1V increments)
@ Oscillation Frequency c 1.2MHz
D 3.0MHz
©O-D Package (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel)
ER-G USP-6C (3,000pcs/Reel)

M G'IE, NOF V& T UFELT)—hHD EU RoHS ®IGEETY,

@ tLyiavhiAR
CL Current Short Stand-by Options
NMFS T EeED Ll Discharge Limit Protection at CE="L”
A2 Yes )
) (Without latch)
Yes
D L oad Disconnestion Vs (With integral latch) Yes Complete
G2 Yes ) Output Disconnect
Yes (Without latch)
J Yes Yes
(With integral latch)
B (2) Yes )
) (Without latch)
E Yes Yes
Bypass Mode ) (With integral latch) Input-to-Output
H 2 at CE="L" Yes ) Bypass
Yes (Without latch)
K Yes Yes
(With integral latch)
c 2 Yes )
) (Without latch)
Yes
F _ Yes
. ) (With integral latch) Complete
M Vour OR Connection Yes ) Output Disconnect
Yes (Without latch)
L Yes Yes
(With integral latch)

(2 A/BICIGIH A THRERATEIRYET,
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2)—=X
L L
W inFECS
BAT Vour
Q Vour 63 []1BAT
7
Lx 5 EP ]2 AGND
PGND 4 [ 3 CE
1 2 3
CE GND Lx
SOT-89-5 USP-6C
(TOP VIEW) (BOTTOM VIEW)
*u_| E\I
W in+3REA
PIN NUMBER
PIN NAME FUNCTIONS
SOT-89-5 USP-6C
1 3 CE Chip Enable
2 - GND Ground
5 1 BAT Power Input
4 6 Vour Output Voltage
3 5 Lx Switching
- 2 AGND Analog Ground
- 4 PGND Power Ground
i 7 Ep Exposed thermal pad.
The Exposed pad must be connected to GND(Pin2,4).
)
BiEEER
PIN NAME SIGNAL STATUS
L Stand-by
CE H Active
OPEN Undefined State ('
(D CE i FEA—TUTHEALLEVLTTILY,
TOIREX
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XC9147/XC9148 +y—x

W &K E

Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
BAT Pin Voltage VBAT -0.3~7.0 \%
Lx Pin Voltage Vix -0.3~7.0 \%
Vourt Pin Voltage Vour -0.3~7.0 Y,
CE Pin Voltage Vce -0.3~7.0 \%
Power Dissipation SOT-89-5 bd 1750 (JESD51-7 E4R) (D W
(Ta=25°C) USP-6C 1250 (JESD51-7 £4R) (D
Junction Temperature Tj -40 ~ 125 °c
Storage Temperature Tstg -55 ~ 125 °Cc
& EEEH(L GND(AGND,PGND)ifi FE £ # LT 5,
) BEREEFOHBBREDSET —RERYFET  REFHFIN\VT—D A0 T4 A—2a0 & TSBTEL,
WHEREEN R
PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Input Voltage VBAT - - 6.0 Vv
Applied voltage to Vour (M Vour Vour(m) - 6.0 \%
Lx Pin Current (2 ILx - - 35 A
CE Pin Voltage Vce 0.0 - 6.0 \%
Operating Ambient Temperature Topr -40 - 105 °c
Input Capacitor (Effective Value) Cin 3.3 - 1000 4 uF
£ EBEENES (L GND(AGND,PGND)ii FE £ #LT B,
VouT(m CEREHANERE

BB TEIVBEE—RICKY NFBEEZHARICEMTELGZVLOAFELET
OR #HDOMIGAIEITDONTIE, BIESAS LV ER LDOEEES RIS,

D Ix IHmFERICEY ., Dvo I aViBENRAO YV aVEEEBASSEENHYET,
BRI I aViREEBARVERETIHERABRLEY,

OV E539voa TS IXEMENS DC NI 7RELVEFEBESFICKY. RHBRENATMELYKIBIETIHHELHYET,
KICHODABAREL. HEBRERFLULDOEYDREEICHS LS. DC N TAERAEFHREBEE. AHABE)IZIEL
=B EES I v aVTUoHEFERLTLESLY,

() BRI TUOY PRI AN T OV EDRKBEIAVTUOVEANBTELLTERT 555 TH. B ESR O+E33Iv/arTUoH%
WHIERBELTTIWN, 53V TUOHZRELEVMES . SRBEOEXTEENKEAEY IC HNREMETHATEEELSHYET,
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XC9147/XC9148

o—X
=SSk — Y
W E ST
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
Input Voltage Vin - - 6.0 \Y @
Voltage to start oscillation while
Output Voltage Vour Vour=Vourm x1.03—Vourm<0.97 <E-1> | <E-2> | <E-3> \Y ®
Operation Start Voltage Vst1 R =OPEN A/B/CIDIE/F Type - - 0.90 \% @
Operation Hold Voltage Vo R =OPEN A/B/CID/E/F Type - 0.65 - \% @
Quiescent Current | Vear=Vourm+0.2V fosc=1.2MHz 3 19.0 38.0 A 3
(XC9148) b [ Vorr=Vournt05V [ Z3omnz ~ | 300 | 480 | "
Input Pin Quiescent 19 bat Vear= Vourm-0.2V, XC9148 C/F 3 0.12 0.36 A o)
Current - Vour= Vourm+0.5V XC9148 M/L - 1.20 2.06 g
— fosc=1.2MHz 1.02 1.20 1.38
Oscillation Frequency fosc xBAT_Ji';\\//’ MHz ®
ouT==- fosc=3.0MHz 2.40 3.00 3.60
- fosc=1.2MHz 85 95 98
Maximum Duty Cycle Duviax xBAT_ll';\\//' %
our==. fosc=3.0MHz 83 93 98
Minimum DUty Cycle Dmin Vour=Veat= VOUT(T)+O-5V - - 0 % @
PFM Switching Current | Vear=1.7V, fosc=1.2MHz 3 280 450 mA
PFM .
(xCo148) R.: OPEN fosc=3.0MHz - 280 500
Efficiency EFE| Vear= Vourm0.6, - E) -
(XC9148) R.: Refer to Table 1 % @
Efficiency EFFI Veat= VOUT(T) x0.6, lour= 100mA o 9003 -
A/DIG/J Type - 0.0 1.0 pA
Vear=V,=6.0V,
Stand-by Current lse T 1 B/E/HIK Type - 0.0 1.0 pA @
Vce=0.0V/
C/FIM/L Type - 0.16 1.0 pA
Lx SW "Nch" ON _ _ .
Resistance Run | Vear=3.3V, Vour=1.7V - 0.17 - Q ;
Lx SW "Pch" ON .
X Resist;nce Rixp VBAT:VLx:S-SV. |0UT:200mA - 0.2 (2) - Q @
AJC/DIFIGIMIJ/L
Lx SW "H” Leakage I VBAT:6.0V, VcE:OV, Type _ 0.0 1.0 A
Current LXLH Vi,=6.0V(D : ) H
B/E/HIK Type @
Lx SW "L” Leakage
Current ILXLL VBAT:O-OVy V(;E:0.0V, VLX:O.OV,V()UT:G.OV - 0.0 1.0 HA @
(XC9148 C/F/MIL)
Current Limit lum Veat= VOUT(T)-O.ZV, RLX=O.5Q <E-4> <E-5> <E-6> A @
_ Vear= Vour)-0.3V, fosc=1.2MHz 45 200 450
Integral Latch Time t Rx=0.5Q, Time from s ®
(DIE/FIIIKIL Type) HAT current limit start to W
stop Lx oscillation fosc=3.0MHz 25 100 200
Latch Release Voltage After the integral latch was operated,
(D/E/F Type) Viar g R_:OPEN, Vgar=Vourm-0.2V—0.9V 0.9 1.2 15 v @
Short-circuit Protection
Threshold Voltage VsHorT VBAT=V0UT(T)-O.2V, R =0Q - VBAT(*3) - V (‘D
(D/E/FIIIKIL Type)
TOIREX
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XC9147/XC9148 +y—x

S5k —y 1
W E ST
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
Vear= Vour(mx0.85,
Vour =Vourmx 0.9, fosc=1.2MHz 0.6 12 25
Soft-Start Time tss After "H" is fed to CE, the ms ®
time by when clocks are fosc=3.0MHz 0.2 05 1.0
generated at Lx pin.
C, Discharge
Resistance Rbche Vear= 3.3V, Vour=3.3V, Vce=0V 100 180 400 Q @
(A/DIG/J Type)
Vour= Vourm-0.15V, Ta=25°C 0.80 - 6.00
wp e Applied voltage to Vg,
CE "H" Voltage Veen Voltage changes Lx to be | Ta=- omiia 0.80 ; 6.00 v ®
generated. 40~105°C*
Vour= Vourm-0.15V, Ta=25°C GND - 0.20
W on Applied voltage to Vcg,
CE "L" Voltage Veer Voltage changes Lx to *H’ | Ta= ) GND ) 0.20 Y, ®
level 40~105°Ct® )
CE "H" Current lcen Var=6.0V,Vour=6.0V, V4=6.0V,Vce=6.0V -0.1 0.0 01 HA @
CE "L" Current lceL Vear=6.0V,Vour=6.0V, V,=6.0V,Vc=0.0V -0.1 0.0 0.1 A @
Thermal Shutdown o B
Temperature Trso - 150 - C
Hysteresis Width Tuys - 25 - °c -
UVLO Release _ : -
o | | am | v | o
(GIHIMIJIKIL Type) 9
UVLO Hysteresis
Width Vuvio_Hys 0.070 0.150 0.215 \% @
(G/HIMIJIK/L Type)
UVLO Cﬁf_”v w /2 fosc=1.2MHz 55 200 425
Detect Delay tor w=( outm uvLO_R) us @
(GIHIMIJIKIL Type) 0.65V, time to stop fose=3.0MH 1 )
oscillation osc=3.0MHz 35 00 30
REEY CHEITHETEDEWVGA. Vear=1.5V, Vce=3.3V, Lx=OPEN, Rx=56Q
Voutm CREHNERE
(D) A/C/DIFIGIMIIIL B4 : Vour=0.0V
B/E/HIK 2147 : Vour=OPEN

(2 A/C/DIFIGIMIIIL B4 T L EXEHE

) BEHE

= 1. RLEHE
Vout(m RL
1.8V=Voutm<2.1V 150Q
2.1V=Voutm<3.1V 220Q
3.1V=Vourm<4.3V 330Q
4.3V=Vourm=5.5V 470Q
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XC9147/XC9148

1)—=x
B ES N
% 2. SPEC Table

NOMINAL Vout ILim

OUTPUT

VOLTAGE <E-1> <E-2> <E-3> <E-4> <E-5> <E-6>

UNITS Vv V Vv A A A
Voutm 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 - 2.17 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
35 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
4.1 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
54 5.292 5.400 5.508 1.61 2.42 3.10
55 5.390 5.500 5.610 1.61 2.42 3.10
TOIREX
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R %E [5] #% ]

< Circuit No.D > < Circuit No.Q >

Wave Form Measure Point

X External Components
Cn : 10 1 F( ceramic)

fosc = 1.2MHz
L :47uH, C. :30uF(ceramic)
fosc = 3.0MHz

L :22uH, C. :20uF(ceramic)

< Circuit No.® > < Circuit No.@ >

< Circuit No.®) > < Circuit No.® >

Wave Form Measure Point Wave Form Measure Point Wave Form Measure Point

< Circuit No.D > < Circuit No.® >




XC9147/XC9148

2)—=X
oh 3 hvd = — N
WiZZE LRGSR EE T E
L XC9147/XC9148
Vin Lx VouTt Vour
Con l BAT
OFF | ON CE GND
[Typical Examples] fosc=1.2MHz
CONDITIONS MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
Murata DFE252012F-4R7M=P2 4.7uH 2.5x2.0x1.2mm
L - ) XGL3530-472ME 4.7uH 3.5x3.2x3.0mm
Coilcraft
XFL4020-472ME 4.7uH 4.0x4.0x2.1mm
CineD - Murata GRM188D71A106MA73 10uF/10V 1.6x0.8x0.8mm
L0 Input Current=1.0A Murata GRM188D71A106MA73 10uF/10V x 2 1.6x0.8x0.8mm
) 1.0A< Input Current Murata GRM188D71A106MA73 10uF/10V x 3 1.6x0.8x0.8mm
[Typical Examples] fosc=3.0MHz
CONDITIONS MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
TDK TFM201610ALM-2R2MTAA 2.2uH 2.0x1.6x1.0mm
Murata DFE252012F-2R2M=P2 2.2uH 2.5x2.0x1.2mm
L -
) XGL3520-222ME 2.2uH 3.5x3.2x2.0mm
Coilcraft
XFL4020-222ME 2.2uH 4.0x4.0x2.1mm
CineD - Murata GRM188D71A106MA73 10uF/10V 1.6x0.8x0.8mm
L6 Input Current=1.0A Murata GRM188D71A106MA73 10uF/10V 1.6x0.8x0.8mm
) 1.0A< Input Current Murata GRM188D71A106MA73 10uF/10V x 2 1.6x0.8x0.8mm

) HERIMMEBRFULORNBEMEICLES LS. DC NA 7AKAFH(BAREE. AHABE)CK C-@YLZE5 Iy
DTUHEFERLTCEEL,

(2 HABRE CLIZAVAIL B ESR DERIVTUHFEERALLEE YT LEEAREILGYET,
HABRE CLIZBRIVTUHEREATHIEE. ©33v/ar 7o slIcEREL. CHEATEL,

T HABRE CLIZKBEDEIIVIAVTUHELVIU AL, B ESR DERIAVTUOHEEHALESS.

TEEDBENREET HAIBEUAHYFET

(@) ERFRICHABEESNTREICLHBEENHYFET,

(b) BEASVFEYRTIK, BBIE—FET%. ERFIREENBGETIETESIVTFHRENBELHEDEENREL HE
FTLERLEVWEENHYET,

TOIREX
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XC9147/XC9148 +y—x

W i AR [ R 45

< &FYIEEE - ADIGH 24T >
ARV INAF(CE="L")I2, AABIASH ABINDERBZEN I HERTT .

ADIGIJ BATTIE, RAVINABEIZ CL TARFr—UHEEDBF T AL T. BN BENEMESRTAAFr—PL HAREICE
FIDFESTWBIEICKDTIVr—ar DREEERRIELET,

VDD
MCU
— I/0
XC9147/XC9148
. A/D/G/J Type CE="H" : 3.3V
Vour  ce=n"; ov
VDD
RF
C

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

<INAIXRE—K : XC9148 BIE/H/IK BT >
RBUINAB5(CE="L")IZ., Pch RIARFRRA A vF FET B’ 4> 35 ETAAAIEHE hAIEEET 2R TT,
SDNANRRE—RDEEIZEY . REV NS THHARICERBIGIITICEN TE REROT/NAREBBE T HEMNFRETT

FER T, BEEERB ARG AT LFHKEOR) —TRETE, NA/ARE—FILTHABIZADBEEEZHALET, BB
BHEENDELEECERESETITITAIRETR. ICETITATREBICLTCREBEEITICET, VAT LERELET,
COEEICEY RAVNARETODEEBNEZEIMITER T HEATE, BMFLDOHENTHETT,

XC9148
L B/E/H/K Type CE="H": 3.3V
Vear Vout e
VT CE="L" : Vaar VDD
MCU
Battery o c
L 1/0
IISTB@CE=”L”
OpA (TYP.) RF
Sensor

CE="H" : Active
CE="L" : Bypass Mode
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XC9147/XC9148
1)—X

W i AR [ R 45

< OR 4% : XC9148 C/IFIMIL B4 T >
XC9148 CIFIMIL B4 F1&, RBVINA B TH BAT i FEEE Vour i FEEZEH

E&L. Pch REARRRMYF FET DFEF (4 —F%

ALTARBEE ARABBELENESIZ, Pch REABRAAVF FET DFESL (F—FOBHEHIELET
COFEZAF—FOFIEIZLY, BAT i FEEIYBVMBEENHARICEIMENTEAADREHE DAL BES S EELL, H

71 OR A AIRETY

N7y TRER, SMBERDANZBELIH S OR BN AIRETT .
F1z OR HEEFF BN O DMEEBREIH I HREAERALTLET  Chic

&Y. OR #Fr O EMBBEMH TEES,

Main Power
5V N Main Power available
>
L XC9148 C/F/M/L Type Main Power not available
VBAT _ VOUT
Ig_bat :0.12pA VDD
C/FT
Battery Cun (GFTyee) MCU
I ;|_ “ ~—|vo
|
| RF
: Sensor

Control Signal for Ship Mode

<HRBNER : GIIHIKIMIL BT >
G/HIMIJIKIL B4 & UVLO IR B 1.6V D UVLO #pexBELTLVET,

SO UVLO HEEIckY  BMBEEMMET I 5E ICEFLSEFT . COBEICEY. FILAVER 2 /L AR TEMDRBNERERT

BIENTEET .

TOIREX
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XC9147/XC9148 +y—x

W E1{EER AR
AIC X . HEEBERE. SOTREK. TS5—7>F. PWM av/L—4& E#E{EEER. Nch K54/ FET. Pch RIEAZR XA vF
FET. ERFIBREBETEBRINTHET,

L

J_ L Load disconnect
Crs = Ree1 3 — Current sense Controller Vour
FB w Short-circuit protection : " 14 ] : N vour
Latch Timer I

Error Amp. PWM

comparator
)
+ PWM/PFM Discharge
+ Controller Logic Buffer
Driver N ’ x GND

L
Soft Start | RAMP Wave osc |
Generator

S
Res2 S

CE
Logic _|i

ce 4
Themal
UVLO

XC9147/XC9148 J B4~

K IC DEHEETIE ESR £33 /a0 FUoHRIEDERE—RFIEHAXFE DC/DC IV /—42TT,
BERE-FHEZRATIEE. RIRBRBESRRKICT HZETRLBAD/PMREERFLEL .

Bty REBIZEY RAvFLTED Nch KS4/3 FET OBRNE=ZUL TSN TEY ., IS5—T7L T OHAIESICSERER
BELTERENFTOET (LU hIA—R AV ER), ShIZEY, £53v5a0 FoHE0IE ESR I FUHEEALTHRELE
REHEMA B N, HNBEOREILAELNTNET,

BEICBREGRAICEALTEINSRENELESEICEREREL TSN, COEREREKELIBREAVISE . BYIAAMHE
HENFONT . DC/IDC ATRREIMET DI ENBYFET , Fh=, £IIVIAVTUH LN DBREERAVSIERIIIE ESR DEEZHA
WTLEEW, ESR ARV IAVTUHERWIEE ., a0 T oY DFEL DC/IDC DRREBENELDIEAHYET .

<FSA/ KR | BRUIEFIEEES 1A —FFIE)>

A SN TLVBDRSA/\ FET IE High Side {8li& Pch FET. Low Side {l& Nch FET &5YE T,
—H%#I7E Pch FET TlE, V—RENWY—F . RLAVET/—RETDHFES (T —FHFEELET A, XCI147/XC9148 L1)—X M High
Side D Pch FET IEF4£ X (A —F DB HEEFIELES,

CDBFEFAFT—FOFHIEIZEY . RV NABFICAABIEH AR OBRUIEREITL., EARADSHEEELSEMSINIZHEIZH HE
MEAABINDFEREHBSSENTAEETT,

BES (A —ROBEDEHIEZDLTIE, 24 TEIZKYERYET,

<Vbpo MAX>
Voo MAX [EI#& (& BAT i FEIEE Vour i FEEZFLLEL. EEoMEVVEREZE IC DAIEREGDLIICEELET,
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XC9147/XC9148
1)—X

| E3RgHlE:
<BEHEHE>

HAEBFLHAHEEZF Ree1 & Ree2 THEL- FB BEZIS—7V7THREL, I5—7o OB AIZEHBHEEMZ -HEEES%
PWM a2/ SL—RIZAALET, PWM a2/ L—42(&, LREIMES LSV TRELEKT 5L T, PWM HlHIBEDT1—TZHlfEIL
FI . NS DFIEHEEFMIZITICETHAEREEFRESETLNET,

XC9147 L1)—X
XC9147 L—X(PWM )&, B ABRICKSET —EDRAYFU YV BKRE fosc TRAVFUTEITVET .
E£1= Vour i FEED VourmEYBELKHE-=15E . BAEED VourmITHDET Vour i FEEZETIEET,

fosc fosc
) ton . ) ton g
___.:___iﬁ__ﬁ.__ ___:___ih
Lx Lx
e e Y _ _ _ ]
Coll
Current
Coil
Current lour
'W—v——— ————— \—/ ———————— ¥\—7 Z= oma e Rt e e ettt ——— oma
XC9147 21— : BAETFEEH] XC9147 L)—X : ERE B

XC9148 21J—X

XC9148 L')—X(PWM/PFM B EYNEFIE) (L. a1 L EFRH PFM B (leem)ZE T HE T Low side Nch FSA/SFET 242953
CET.BARMBORMYF U BRRBEZEETIEES ., COBEICLVEARTORAXEZERLEATICEANETEMREER
FTEHIENTRETT  HAERDKEGDE HAERICHBILRAvF oI BEREEMSEET  RAVFU T BIEED fosc T
g 5L PEM §l#HMNS PWM FIEICEIB YRV F o J AEENEEIZHYET,

fOSC

< o >
_— _:_ _— ih
ton ton
RSN o SN S - — e ———— Vour Lx
Lx
PR « 4(%_ Vi I
> —_—— e e e — ]
CmTM Coil
Current Current
o o SN———— ————— omA lour
—— e e — — ——  omA
XC9148 L) —X : R TFEN I XC9148 )—X : ERFE A
TOIREX
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XC9147/XC9148 +y—x

<Vourm < Vear : AARIL—>
KICIFAHNBEIZHEHAEEZLUENNMEIN=HEDEENIATICEYERYET,
BEAATDOHMEMEIXTEEDBEYTT,

XC9148 CIFIMIL 347 : BTIVIMIHEEE + CL TARAFYy—UHEEEL
XC9148 CIFIMIL ZA &, AHBEEICHREHAEEULOEEANNMENDE Pch BB RAAYF FET 24 7 LFES 1 4+ —
FoBEZEHY—F :Vour. 7/—F : xICBEELZET,

CDEHTIE, Pch BMBRRAAVF FET DFEF A F—FEN LTARBS SHARICERS RN, HABEEITREDOL S
2 YET, Pch AHABRAMVTF FET OFLEF 44— F&H L THARICREMAERBIE S H5E. HAERIT 100mA LU
TIZLTTF &L,

Voutm = Vear = Voutm + VF : Vout = Vourm
Voutm + VF < Vaar : Vout = Vear- VF
*VF: Pch EIH#IERRMYF FET DFESL 14 —KD VF

XC9148 C/FIMIL 24 F LAt
XC9148 CIFIMIL B4 TUNTIE, ANBEIAFREHNEEL EIZHSE Pech BABRRRA(YF FET &4 LET,

COBEICEY, HAEERK FREOLSICHYET,

Vout(m = Vear : Vout =Vaar - lout X Ruxe (TYP. 0.2Q))
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XC9147/XC9148
1)—X

W) {FEREA
<CE #8e | ERIMRHERE | / 31/ SRE—K>
CE WFITHBE(VeenE A NT bk BRE—HICEYMNBEETS b1k, BEBAELAYET,

CE #mFI2"L" EE(VCEL)’EAjT‘j-ZD&ZQJ/\’Hk ELEY, BEBRERIVINAER IssTHIZFET,
RRUINAIRBET D Pch EHARFRR A vF FET., Pch BHIERAAYF FET DFEL (A —FDBHES LUV CL TAAFy—IHHE
EENZATIZKYERRYET,

BRAATDHMEMEILTEEDEYTT,
ADIGI) 347 : BTIYIMHEEE + CLTARAFYy—UHEERY

Nch K54 /3 FET & Pch RIHiZRA A/ vF FET N4 TL. CLTARFr—HEBENBIELE T,
CLTAARFr—UHEEDENMEIZKY, HABDOBRAESETA RAFy— LHAEEFETSEET,

Nch K547\ FET & Pch REAZERRA A vF FET A 73 52EE. Pch REARARAAYF FET OBFES (A —RFDBMEET7 /—F:
Vout. AV—R: X [CEE TS EIKY . ADBIILSHDBINDEEETBHLET

FEAFEBROEEERIL. RIV/NAEHR Iste (TYP. 0.0pA)ERYET,

XC9148 C/IFIMIL 4T : BRI UIBIHEEE + CL TARFr—UHERERL

Nch K54/ FET & Pch BI#iERR A vF FET A4 ILET,
ARBUINA(BETEH, BAT i FEBEE Vour i FEEZLLEL ., Pch AR RAAYvF FET DFEL /A —FENLTAHAIEH HEINE
BLEWESIZ, Pch AEARFRAAYF FET DB ES (A —FOEHEEHELET,

COBFEFAA—FDFIEIZKY. BAT HFEELVEVWNHEELSEAHRIZEIMEINTHEAARER ARA BT S EF4L, H
751 OR E#EM I RETT .

FEAFERDOBEEERIL. RIV/INAEFR Iste (TYP. 0.16pA)ERYET,

XC9148 B/IE/HIK B4 - 1IN{/1RRE—F

Nch K54 /8 FET A7 JL . Pch RIHIER A vF FET B A5 LT, Lx ifiF & Vout it FEDIEIMIED Ruxe (TYP. 0.2Q)IZ7:Y
BELFET,

COEEIZEY . RAVNARETHE NAIICERBHRTEIENTE REDT NS REERET 5 LN AREEHVET,

FINANRE—FEMERDEEERIL. RIVNALER Ist8 (TYP. 0.0uA)EHYET,

2BV INAB(CE="L") BiiE— &

Nch Driver FET Vour CL Applied Voltage to the Vour pin
TYPE / Pch Driver FET pin Voltage Discharge lst8 (TYP.) (CE="L")
OFF , No
ADIGI /OFF GND Active 0.0uA (CL Discharge Operation)
C/F/IM/L OFF
(Only XC9148) JOFF OPEN . 0.16pA Yes
B/E/H/K OFF v i 0.0UA No
(Only XC9148) JON BAT OH (Reverse Flow toward the input)

TOIREX
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XC9147/XC9148 +y—x

W E){EEREA
GRENE—K /| VIRRE—>
Vour IiFEEZREENEETECTHRONMIEESE. ANZBAEREZIHT5-ODOHEETT, CEmFITH'EEZAAL.
ICERZVINARENST I T4 TREICTHEREBE—FZRBLES,
F-REIE—R (&, XC9147D/J B4 T . XCO148D/E/FIJIKIL B4 T DB IRE/FED SV FHEEITBIELE R AW

BT DEBE—FDOFMEELTELNRBYTY

XC9147/XC9148 AID/G/J B4 T, XC9148 CIFIMIL #4147 : BT EE
@ Vour S FEE = Vear
Pch BHAZRR A/ vF FET 2 L CH AAIICEREHREITLET,
Pch BIHAZRR A vF FET (FERFIRETUVVELSH ARIICERBIET 5726 Vour IHFEEEZE M VearEFTLRELTL
EEX I

@ Vour <Vourm x 0.9
Vout S FEBEM Vear £ETELT=. IC REOEEEFTFHEONIAL EIFTNEET,
Vout i FEBE% Rrs1 & Rre2 THELTz FB EEXA. IC REBDEEEFE FVEHEIERMYF U BIEERIALET .
VouT i FEED EFIEEL. IC REBOREEBFDOEELLFILET,

Q@ EHEEE
Vout ifiFEBIED Vourm X 0.9 ITET HERBEIT—FERTL. BEIEITBITLES,
L. EARBELUHABTENREVEHTIE,. BEBEDILS LITHMANICRELE AEEFEFTLRTERVWEE/HYFE
T, DGEIF. RERAERICELAVVRETHLEEERT DAL LITETRIC. EHE—FOOEEEEICREITLET.

® Vour = Vear

@ Vour < Vourm x 0.9 @ Normal Operation
|

Vourm x0.9 ———===—-——=

| ! [
Vref : FB /ﬁ%
(IC Internal) 1 \ : 1
| [
t —_— e —— 44— ov
|
|

XC9148 BIE/HIK B4 : 1IN /INRE—F
@ Vour <Vourm x 0.9
TOT 4 TREICHE 2% IC HEOEEEFEZHEOMNIAIELITFTOEET,
Vout i FEE% Rre1 & Rre2 THELS FB EEM. IC NEOEEEFELVERIERMYF U EMEERIBL. B HEREZE
Vear Do LR EEHFET, Vour in FEED LRIEEIE. IC HBOELEBTFTDOESLLEHILET .

Q@ BEEEE
Vour i FEBED Vourm X 0.9 [TEFTHLEEHE—FERTL. BEEEICHITLET,
L. EARBIUVHARENREVEHTIE, EEEFDIL LITHBIRNICHKEE AEEEFCLRATELVWEENIHYET,
COBEIX. REEABEISELRVVRETHLEEERTDIS LITETRIC. EBRIT—FHOOEBEEICEITLET.

| @ Vour < Vourm x 0.9 (@ Normal Operation
I 1
| Vourm— — — — — — [y
| Vourm % 0.9 — - IDTTTS | |
| |
v | : [
out | | [
|
Vear — : —————————————————— |—:— —————————————————
I : [
| [
——————— mmmmm e oy
| [
|
| FB 1
Vref | \ ! [
(IC Internal) ! : L
[
J R e L S ov
: | [
| [ [
Vce | 1
VCEH____I ————————————— - === — === == (i
——————————— A — B e i ov
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XC9147/XC9148
Sy—%
__EALEil

<ERHIR/IERRE FEASIVTF>

&K IC DERFIBEEEIL, RAYF LT H A9 IILEIZ Nch KSA/8 FET ICSFRN D EFR(=a/LER)ZEHRLTSHY. Nch K543 FET
ISRNBEFRMNERFIBRE lum (TYP. 2.42A@Vourm)=5.0V) IZEFTHLBERREIKRELHEVET,

BEFRBRHIREIZIEDE. Nch RS5A/8 FET 24 7L THBRRAMYF UYL IILORMITHBEIREEZRIFLET . RORA(YFU T A
2L T Neh RSA /N FET ISHRN 2 ERAEFRFIRME lum KiFCThN L, BEFRKRHBIREIBBRINET,
EXE

BERRERENBRBEINEHEEEICHNEEDELIMETAH DL, FMTICKYERRERERS I UVED SV FHEEAEIEL
BERATDFHMBETTENEY TS,

ERREESSVTFEL : XC9147 A/IG B4 XC9148 A/B/CIG/HIM B4 T
D Nch FSA/NFET ISHRNAERDEFRFIBRE Ium ITETHEBERBHIREESTY,
Nch RSA /N FET #A L THZRRMYFUTH AU IILORITA TREZREFLET,

Q@ RDRAYF T H AT, Nch RS54 /8 FET iai‘vjubi@“
BEFIKEL#EL. Nch FSA/\ FET IZRNDERD

VERHIRIE v [3ET DB E ILBERRHIREBEHRFLET,
Q@ BEMKELI BT HHMH. D~-QERYERLET

Current Limit State Normal operation
|LIM
Call
Current
—————————————————————————————————————————— 0A
Vour) ~
Vour
Vear
—————————————————————————————————————————— ov
lout
—————————————————————————————————————————— 0A
RLoad
—_————-t+ - = —_-—_-—_- - -t — —_—_——_———_————— = ——— — = 0Q
TOIREX
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XC9147/XC9148 +y—x

<BERFIR / IZHEREE / EASVTF (]iE)>

ERREESSYFEY : XC9147 DIJ B4 T, XC9148 D/IE/FIIKIL B4 T

XC9147 DIJ B4, XC9148 DIE/FIJIKIL BAT Tl BERBRHREORESLVEHNEETDELWMETAH S L. (@),(0)IZFT
BEICKY. FSA/\NFET 24 7IRETSYFELLET,

Case (a) : BERBHKRELSHIFEINIHE
@D Nch FSA /N FET IZHENBERMNERFIBE IumITETBHEBEFBREIREELY .,
Nch RSA /N FET 24 L TEHBRRAAMYF oI HA I DOMITA TIREZRIFLET,
XC9147 D/ 24, XC9148 DIE/FIJIKIL ZA T TILBERBREKELD L BAITVFIAI—NVULERIBLET,

@ RORAYFTHAL9ILT, Nch RSA/8 FET A4 LET,

L%un.'lk EDHABIL . Nch FSA/N FET ISRNDERMNERGIBRE luv ICETHEETAERKREIRBEHELES,
BERREKEEHEFLEZES . BRIYFIII—DhOUMBMELET,

Q@ BERBRHRENHIFINELSVYFIAI—DHIUEH, tiar (TYP. 1.2MHZz:200us, 3.0MHz:100us) ##:3 5 &
Nch RS54 /8 FET & Pch BHIERR A YF FET 24 JIRETSYFIE BRIV FHBENENELET .

f=12L XC9147 D B4, XC9148 D/E/F ZATTld. ANEENSYFHERERE Viar r(TYP. 1.2V)UU T TIXIES Sy FHEEEILE)
ELEE A,

Case (b) : HHEENZELIETFLISEE
@ Nch FSA/NFET IZHRNDERMNERFIRE lum (TEIFT B EBERBHBIREELY,
Nch RS54/ FET #4 L TEHERRAYF U T AL DOREIEF TIREEZREFHLET,

Q@ RORAYFTHAILT. Nech BS54/ FET bfdul,ﬁ‘o
BETIKELSEHEL. Nch RSA/NFET [CRNSERMNERFIRIE Ium (TET S5 EILBERBREIKEFHBELET,

Q@ BERBEKRERIZ, BHEEINERFREBEZER Vsrort(TYP. Vear) A T IZH o115
Nch K54 /8 FET & Pch RI#ARFRRA A VF FET 24 ZIREE TSy F S D TR IRERLA Eia@wﬁbi'd'

f=12L XC9147 D 247, XC9148 DIE/F 34T Tld. ANBENSYFRERREIE Viar r(TYP. 1.2V) LA F TIXE R IR EMAE LS
ELEE A®

By FELEMCDEREY
BERFIBROBED FVFIMI—BLVERREICLDITVFELENCDERERIT 2BYHYFET,
FIVFEENMCOERT. EHE—FENLTHABEEZ LRESEEREBEICRITLET.

UVLO HEEESEL - XC9147 D #4F, XC9148 D/IE/IF B4 7
s CEWFITUEREANL. REIVNAREEICLTz, TOTATREIZT B,
* AAEBE Vear &IV FERERE Viar r(TYP. 1.2V)LFIZT B,

UVLO #EERY : XC9147 J B4 T, XC9148 JIKIL BLT
s CEMFITUBEZEAAL. RAVNAMREEICLI=. 7OTATREIZT B,
* AAEEZE Vuvio r-Vuvio Hys LFIZLT UVLO #HIREEIZLT=# . Vovio r M EDBEZENMLEEIREIZT S,

o Integral latch
Current Limit State Protection Current Limit State ~ Short Protection
. tLar . - B <tiar . >
ILHVI ILIM
AMWN NN NN AN
Cail Cail
Current Current
—————————————————— 0A —_————t————— — — — —{— 0A
Vourm ~ Vourm Y
Vout Vout
VBAT VBAT
—————————————————— -\—OV e e LAY
IOUT IOUT
—————————————————— ————0A e 0A
RLoad RLoa\d
__________________ F———-0Q —_—,,——,t e =—=—=—==0Q
Case (a) Case (b)




XC9147/XC9148
Sy—%

W E){EER AR
<H—=TII¥ryREH >

BIRIEND IC 2 RET 2O I a3V BEDERET TLET,

S aviBERY =TIy O UBRHIEBE Trso (TYP. 150°C)ISE T 59— LI vy E U hMEE, Nch K54 /N FET
& Pch REIBERAAYF FET 24 7REBLLENWEELATHAVET, ERBHRZLEDDILICKVFYTRENY—TILIvIrT oY
FRFRBRE Trop-Thvs(TYP. 125°C)E T A% L. BEIE—FICKYVHNEEZILL LT, TD% EEEELLVET,

Ffz XC9148 L) —XCIIBRAFBOHEERZIHT 5=H. HABRIA/NE K PFM HIERETIEH—TIL I vy FE D
UHEEEBEELELET,

<UVLO>

XC9147 G/J 247 . XC9148 G/HIMIJIKIL B4 T UVLO #égex e L TE T,

BAT i FDEEH Vuvio r(TYP.1.60V)-Vuvio_nys(TYP.0.15V) LR 2454k B8 AY UVLO Detect Delay: tor (TYP. 1.2MHz : 200ys,
3.0MHz : 100us) ###EL 1= UVLO #RHBIREEELYET,

UVLO B IREEIZ B, RAYF U EEE{E1EL . Nch KS4/\ FET & Pch BIEAR R XM vF FET 24 JL%E T,

BAT i FDEBEEMN Vuvio rE LEINIE, BEE—RICKYHAEEZFIL LIF. T0O% BEHELLVET,

F1= UVLO #EERY MIE UVLO #EENENMET AT &ICkY., UVLO HERE L MELLNBBEERAE TEMLET,

KCLTARFv—>
A/DIGI B4 7%, Vour-GND i FREIZiESiS NIz Nch FET [2&Y, REVNABE(CE="L")IC. B HBENEFMEEETARAFv—

FTHIEMNTHRETY,
RAUNABFICH N BREICERNEO>TWAILICKDT I r—av DRBEEHLELET,

WMERREIE. 20O CLIREEN Rocie EH NBEE CLICK>TRESNFET , CLINEEN Roche & CLOBFEH % T (T =CLxRocHa)
LT BHETRIZK > THEBMARDENET,
CLEHEH RocHe (&, Vear £f=1d Vour BIEIZE>TEALT B8, EHEIZTHRTHER TS,

V = Vourmx e */*

FtITOWTERRAT L.
t= 1t xIn (Vourm/ V)

V CHREROHAEE
Vourmy : EREHAEE
t o ER
T :CLx RobcHe
CL (HABEDR=EE
Rocte : CLINEIEMOERE
{BL. Vear F7=z[E Vour BEEICK>TEILT B,

TOIREX
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XC9147/XC9148 +y—x

BEALDOEE

1) —FH BENLGEERTRIVEELFFNORRITOVNT, ARAKERETEZA DB EICIE, HILEIRET HAREMENHY
FY FEHERHEERASNORGTEALEIE I, ICAEBHEETHLRNES P, HILESISEIT AL HYFET.

2) DC/IDC AV NR—EADEIBRAYF T LFAL—RIERNRAV /A X0 TIVBENELE T, CNLIFXEBHREQAILDAUEH
AVRE. QYT BBEBEDERL AT IR TRECEEINET RSN DRE TR CEBICTIHERT I,

3) DC/DC av/N\—4D4FHEIER IC DEHMEDH LT HMTIFEBRICKEIEKTFLET O T, FBHDEHRERVIZERBFHEZSED
L EBEEEEFTO>TTIV HFICa T OEFMEICIEEEL B QIS ) FEIE XTR X5R(EIA ) DESIvoarToY
#FEALTTSLY,

4) CE iiFA—T U CRAEBELLYET , CE tiFId OPEN KL & T, FEDEEEBMELTTEL,
EVEYa—FTOICEEIVEADT /A ADREERLE F11F SR/ 4 XFITK B IC OBIREMH T HIBEE.
CE ifiF % Vear i FICEREEHR T 2D TIFE < IMQ UTDIEREHEGET S ETHELFTY,

5) REHAPENEHTIE, PWM HIfEIEF IR FIRLES
CNISKYRLYF T BIREA fosc UTFICHS=YHADBED)VTILHEXRT B EENHYET,
VT WNBEENGHITEHERIHABTENREMEE OL THEETOTLEEN,

6) HABIICHEBEREZEHRTSHEEIL. XCI148 CIFIMIL A4 TEZHERAT LY,
XC9148C/FIMIL ZATUNEFERALIZGE . NATRAEHITESTIE IC AHESLIVAANBANOH RO RKET HATREMENHYE
-g—o

7) ERHIRE R OGHGEECELY  BRHIRE um A LDV ERNRNDZELHYET

8) FTEEDNELTIL., ERFIBHAELEELEWLMEENHYET,
COBE. BHIVFAR(XCI147 DI B4 XC148 DIE/FIIIKIL B4 N TIE., EFRFIBISEEDTED SVFE LV ERREMARIC
£BSYFEILNEELEE A,

FELAPESOEH
HEENPNEINEFIZFFED T 1—T4HEL. Low Side D Nch FS4 /3 FET QA VBRI EEYET,
ZOAVERMNERFIBREEOGHEELVELSE, ERFIBEESBIELEVMEEAHYET,

RELENSVEH
FREEABVEHTE BRT1—THEEXUVFVIERAOI LD DCR [ZEYERFIRELU T TA/ILERIHIBREINDIBE
AHY . ERFIREESBELEVEENHYFET,

9) B HIRHEEE (X Nch FSA/NFET ISHRN D ERZEHIR T H8EETHY . Pch RIEAZER R M vF FET IZHRNDERISHIBLTOEE
Ao
ZD1=. Pch REARTRAAYF FET XU Pch REAZEFRAAYF FET DHFESL (A —FIZBERMN TN IC HDBIET BRTEEMEA
HYFET,

10) SERREB/HEDSVFEY F( XCI147 DIJ BT XC9148 D/E/FIJKIL BANN=BWNT, HAHERETHAEELNALIZIETLE
HE . Voo MAX B D EFEBIEIZKY IC ASERSSBIIETTRE5E0NHYET . ChIckY., ERAREREEICKESVFIREN
JEyrENSyFEILEH B TELRNIEAHYFET,
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XC9147/XC9148
1)—X

. {iﬁ J: 0) II'Q\
1) HABREIZKBED YEFERALEBESOEBE—FRICEATESIWIGE. TROBENKET HAGEENHYET .
EREREMESSYTFEY  XC147 DIJ B4 F XC9148 D/E/FIJIKIL B4

BASYFRYRTREBFE—FE TR, ERFIREESARET S ETHEISYTFRENBELEHNEENREHNEEET
ERLBWGEEARHYET,

EREEEDTYTEL : XCI147 A/IG 24T XC9148 A/B/C/G/HIM B4
EBE—FPICHABENRELHNEEETLERLAVNGEEAHYET,

EBEBE—FTT &, ERFIBREENBELEAOHNBEREEREHNEEF TERSE SO, HABEITF—N\Da—thEE

THREENHYET,

12) XC9148C/FIMIL BATIFANBENHEL NERLYBMEE . ANBREICEEHNEEULOEEAMNMENSE Pch R
BRAAVFFET 24 7 LEESF A A —FOEEEZHY—F :Vour, 7/—F : LxICEELZEY,

ZHT. EHERERT & Pch AR RAAIYF FET DFESF A A — FEN LTERMLFENET T,
ﬂi!f)lﬂ’]‘- 100MA UL LD AEFREFR LY BENICEELREAERERT EICOLEESIESR T AREENHY FI,

ANBEENBREENERELVELMNEES . B AEREMREAIZ 100mA KLEFT LTzULMEE (X, XCI148C/IF/IMIL 24 TSN DIERE
HREHLET,

13) XC9148 C/F/IMIL B4 1%k, BEIE—FH ” Vour <Vourm x 0.9°DHAKIT. Pch AR RAMYTF FET DFEF (A —FD1BIEE
HY—E:Vour, 7/—F: X ICBEIELET .
COHEIBIHIZ Pch BIEAZERRAMYF FET OFESL (4 —FIZ100mA LI EDEFRZHRTE EANEEAREHAEEFTIHEN
SEWETEEENHYET ,
XC9148 CIFIMIL B4 T DEEE—FTIE. HABENANEBEIYESHBYRMYF U EMEERIAT 2FTIL. HOERERSL
LTTELY,

@ Vour = Vear @ Vour < Vourm x 0.9 3 Normal Operation

Vourm—————=
Vourm % 0.9 —— Q=== 2

Vref
(IC Internal)

14) BHTERIFOBE. FEEEORLICEHTEYET . LOLEAL, AN—DFHICTI—ILt—TELSBHBIVT—D0)
WIBGE  REPOVRATLETHRLRERHEESB/OLES,
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BEALOIE
OEIRLAT I EDEE

HEHRLATOFCHRISEEITARFERHELTIE, TEDAYTY,
BERALBERLAT ORI, RR—CDBELAT I ESEIZLTTSLY,

(a) KERFM 2 DEMREARIEERLTTSLY,
HICKYBRBAVE—F U RENEKTHIENTE, /A RERBLVRBEDHEN RAHFET
RKERTFIVOBRBAVE—FT D ABNKEVZEIE, /A XRED ICHAERICBELEVWRREEZYET,
FIT/AZXHRKREVGE L, BRFIRHEECHEN S FHRENSBELEVMEENHYFET,

(b) KERMNRNDEIEMRTHD. ANTECN HABECLLAUFVELBLVIC FR—ELICREZIToOTFEL,
HECERELSE . KERNIVE—F U ADEL ViaZRindldH. /A XFEERL ICHAEZICHELEVRRELBYES,

(c) BBE AL IC EBEICRRELTTEL,
FBICHANBE CLIF ICEERICREZITLD. BAEAVE—F A THEBEITOTTEL,
HABRECLLIC DEMMNENEE. /A XRERLIC HEREICEELEVWRRELGYET,
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(1) Efficiency vs. Output Current

100
90
80
70
60
50
40
30
20
10

Efficiency : EFFI [%]

Efficiency : EFFI [%]
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Efficiency : EFFI [%]
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0.1 1

VOUT(T):1-8V| fosc=1.2MHz

L = 4.7uH(XGL3530-472ME)
Cw = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3)

XC9147 Vpar=0.9V
XC9147 Vear=1.2V
XC9147 Vpar=1.5V
XC9148 Vpar=0.9V
XC9148 Vear=1.2V
XC9148 Vpar=1.5V

10 100
Output Current : loyr [MA]

1000

VOUT(T):3-3V1 fosc=1.2MHz

L = 4.7uH(XGL3530-472ME)
Cy = 104F(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3)
100

0 ==
80 1»

70
60
50
40
30
20
10

XC9147 Vpar=0.9V
XC9147 Vpar=1.2V
XC9147 Vpar=1.8V
XC9147 Vear=2.5V
= = XC9148 Vpar=0.9V

XC9148 Vpar=1.2V
= = XC9148 Vpar=1.8V
= = XC9148 Vpar=2.5V

10 100
Output Current : loyr [MA]

1000

VQUT(T):S.OV, fogc=1.2MHZ

L = 4.7uH(XGL3530-472ME)
Cp = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3)

T XC9147 Vegar=1.2V

XC9147 Vgar=1.8V
=" XC9147 Vpar=2.5V
= XC9147 Vgar=3.7V

XC9147 Vgar=4.2V
= = XC9148 Vgar=1.2V

XC9148 Vpar=1.8V
= = XC9148 Vpar=2.5V
= = XC9148 Vgar=3.7V
XC9148 Vgar=4.2V

10 100
Output Current : loyr [MA}

1000

VOUT(T):l .8V, fosc=3.0MHz

L = 2.2H(XGL3520-222ME)
Ci = 10pF(GRM188D71A106MA73)
C, = 20uF(GRM188D71A106MA73 x2)

100
90
=
- 80 pre
.O:. 70 7
L 60
th
z XC9147 Vgar=0.9V
< 40 XC9147 Vgar=1.2V
S 30 —— XC9147 Vgar=1.5V
& — = XC9148 Vgar=0.9V
20 XC9148 Vgar=1.2V
— = XC9148 Vgar=1.5V
10
0
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T)=3-3V1 fosc=3.0MHZ
L = 2.2pH(XGL3520-222ME)
Cn = 10pF(GRM188D71A106MA73)
C. = 20uF(GRM188D71A106MA73 x2)
100
90 R
R
— 4 4
S 70 Lo
— ’
E 60
= 50 —— XC9147 Vgar=0.9V
2 XC9147 Vear=1.2V
S 40 —— XC9147 Vgar=1.8V
L —— XC9147 Var=2.5V
e 30 — = XC9148 Vgar=0.9V
[in| 20 XC9148 Vgar=1.2V
— = XC9148 Vgar=1.8V
10 — = XC9148 Vgar=2.5V
0
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T):S'OV! fOSC=3.0MHZ
L = 2.2uH(XGL3520-222ME)
Cw = 10pF(GRM188D71A106MA73)
C. = 20uF(GRM188D71A106MA73 x2)
100
90 =1
-
80 s - o ==--
—_— /7 7 - -1
S, 70 #e v
= f/ = XC9147 Vpar=1.2V
T 60 | XC9147 Vpar=1.8V
th —— XC9147 Vgar=2.5V
L 50 = XC9147 Vear=3.7V
S 40 XC9147 Var=4.2V
o — — XC9148 Vgar=1.2V
£ 30 XC9148 Vpar=1.8V
m = = XC9148 Vgar=2.5V
20 = = XC9148 Vgar=3.7V
10 XC9148 Var=4.2V
0 =

10
Output Current : loyr [MA]

100 1000
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(2) Output Voltage vs. Output Current

VOUT(T):l.SV, fosczl.zMHZ

L = 4.7uH(XGL3530-472ME)
Ci = 10pF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3)

1.90
1.88 —— XC9147 Vgar=0.9V — = XCO9148 Vgar=0.9V
_ XC9147 Vear=1.2V XC9148 Vear=1.2V
>'1.86 ——— XC9147 Vear=1.5V — = XC9148 Vgar=1.5V
31.84
T182 emm e .
2180 =saC o
< 1.
5 \
S 1.78
3176
3 1.74
1.72
1.70
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T):3.3V, fosc=1.2M Hz
L = 4.7uH(XGL3530-472ME)
Ci = 10pF(GRM188D71A106MA73)
C, = 30pF(GRM188D71A106MA73 x3)
3.40
3.38 = XCO147 Vpar=0.9V  — = XCO148 Vgar=0.9V
_ XCO147 Vgar=1.2V XC9148 Vgar=1.2V
>'3.36 —— XCO147 Vpar=1.8Y ~— — ~ XCO148 Vgar=1.8V
Saas | T YCOT Vews2sv = = XC9148 Vgar=2.5V
332
[ e
g 3.30 “x
S 328
3326
3 3.24
3.22
3.20
0.1 1 10 100 1000
Output Current : loyr [MA]
VQUT(T)ZS.OV, fOSC:]..ZM Hz
L = 4.7uH(XGL3530-472ME)
Cin = 10pyF(GRM188D71A106MA73)
C. = 30uF(GRM188D71A106MA73 x3)
5.10
508 | XCOL47 Vawr=12V = = XC9148 Ver=1.2V
: XC9147 Vear=1.8V XC9148 Vear=1.8V
S 506 |~ XC9147 Vgur=2.5V " = XCOL48 Vear=2.5V
- ——XCO147 Vear=3.7V = = XC9148 Vear=3.7V
3 5.04 XCO147 Vear=4.2V XC9148 Vpar=4.2V
~ 502
()
% 500 === e |
S B s e el
S 498 i
3 4.96 \
S 4.94
4.92
4.90

01 1 10 100
Output Current : loyr [MA]

1000

1.90
1.88
1.86
1.84
1.82
1.80
1.78
1.76
1.74
172
1.70

Output Voltage : Voyr [V]

3.40
3.38
3.36
3.34
3.32
3.30
3.28
3.26
3.24
3.22
3.20

Output Voltage : Vour [V]

5.10

5.08
S 5.06
>§ 5.04
~. 5.02
5.00
4.98
4.96
4.94
4.92
4.90

Output Voltage

VOUT(T):l .8V, fOSC:B.OMHZ

L = 2.2uH(XGL3520-222ME)
Ci = 10pF(GRM188D71A106MA73)
C. = 20uF(GRM188D71A106MA73 x2)

=== XC9147 Vgar=0.9V = = XC9148 Vpar=0.9V
XC9147 Vgar=1.2V XC9148 Vgar=1.2V
=== XC9147 Vgar=1.5V = = XC9148 Vear=1.5V
= = T~
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T):B.SV, fOSC:?).OMHZ
L = 2.2uH(XGL3520-222ME)
Cin = 10uF(GRM188D71A106MA73)
C, = 20uF(GRM188D71A106MA73 x2)
= XC9147 Vpar=0.9V = = XC9148 Vpar=0.9V
XC9147 Vear=1.2V XC9148 Vpar=1.2V
= XC9147 Vgar=1.8V = 7 XC9148 Vear=1.8V
= XC9147 Vpar=2.5V = T XC9148 Vgar=2.5V
== =
&%\
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T):S.OV,fOSCZS.OMHZ
L = 2.2uH(XGL3520-222ME)
Ci = 10uF(GRM188D71A106MA73)
C. = 20pF(GRM188D71A106MA73 x2)
=" XC9147 Vgar=1.2V == = XC9148 Vpar=1.2V
XC9147 Vear=1.8V XC9148 Vear=1.8V
= XC9147 Vpar=2.5V = = XC9148 Vgar=2.5V
== XC9147 Vgar=3.7V = = XC9148 Vpar=3.7V
XC9147 Vgar=4.2V XC9148 Vgar=4.2V
=a—-——wr e .
f g s S _.-n."_ -
LR N
NN
N
\ N\
\
0.1 1 10 100 1000

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

28/43

Ripple Voltage : Vr [mV]

Ripple Voltage : Vr [mV]

100

100

VOUT(T):3'3V! fosc=1.2MHz

L = 4.7uH(XGL3530-472ME)
Ci = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 X3)

= XC9147 Vgar=0.9V = = XC9148 Vgar=0.9V
XC9147 Vear=1.2V XC9148 Vpar=1.2V
= XC9147 Vpar=1.8V = = XC9148 Vpar=1.8V
= XC9147 Vgar=2.5V = T XC9148 Vpar=2.5V
——————— -—==\
3 N -° N e ”
BT \‘\\*\‘(\g
0.1 1 10 100 1000
Output Current : loyr [MA]
VOUT(T)ZS.OV,fOSC:l.ZMHZ
L =4.7uH(XGL3530-472ME)
Ci = 10uF(GRM188D71A106MA73)
C,_ = 30uF(GRM188D71A106MA73 x3)
=== XC9147 Vgar=1.2V = = XC9148 Vpar=1.2V
XC9147 Vgar=1.8V XC9148 Vear=1.8V
== XC9147 Vgar=2.5V = = XC9148 Vpar=2.5V
= XC9147 Vgar=3.7V = = XC9148 Vgar=3.7V
XC9147 Vgar=4.2V XC9148 Vpar=4.2V
77N
N s
—_F_—em=-=f <7\ N
cs=z==% ‘s.—..\,:ﬁg,' /._/
0.1 1 10 100 1000

QOutput Current : loyr [MA}

Ripple Voltage: Vr[mV]

VOUT(T):3-3V1 foscz?).oM Hz

L = 2.2uH(XGL3520-222ME)
Cw = 10pF(GRM188D71A106MA73)
C, = 20uF(GRM188D71A106MA73 x2)

100
90
—— XCO147 Vorr=0.9V  — = XCO148 Vpar=0.9V
< 80 XCO147 Vear=1.2V XC9148 Vgar=1.2V
E —— XCO147 Vemr=1.8Y  — = XCO148 Vear=1.8V
s 70 | —— XCO147 Vgar=2.5V = = XCO148 Vaar=2.5V
~. 60
(0]
g 50
3
>
2
(=X
oy
T

100

10
Output Current : loyr [MA]

100 1000

VOUT(T):S'OVI fOSC:S.OMHZ

L = 2.2uH(XGL3520-222ME)
Ciy = 10uF(GRM188D71A106MA73)
C. = 20uF(GRM188D71A106MA73 x2)

—— XCO9147 Vgar=1.2V = = XC9148 Vgar=1.2V
XC9147 Vgar=1.8V XC9148 Vear=1.8V
== XC9147 Vgar=2.5V == = XC9148 Vpar=2.5V
= XC9147 Vgar=3.7V = = XC9148 Vpar=3.7V
XC9147 Vear=4.2V XC9148 Vgar=4.2V
a
= =AM
-0’ o~y \VAN 2
SS=sz=s5S8 owssl”
0.1 1 10 100 1000

Output Current : loyr [MA]
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(4) Output Voltage vs. Ambient Temperature
Vourm=1.8V Vourm=3.3V
1.90 3.40
1.88 3.38
< 1.86 < 3.36
51.84 53.34
= >
7. 1.82 7. 3.32
(] (]
21.80 /—\ 2 3.30 /_\
£1.78 L 328
2176 2326
= =]
O 1.74 O 3.24
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, fosc=1.2MHz Vourm=1.8V, fosc=3.0MHz
40 40
35 35
_ - //
=30 =30
o __U_ e— —
= 25 = 25 —_—
c c
g g
5 20 5 20
o - o
515 g 15
Q [5)
(] (7]
£ 10 —— Ta=-40°C £ 10 | —— Ta=40%C
o = Ta=25°C o —— Ta=25°C
5 —— Ta=105°C 5 | —— Ta=105C
0 0
1.0 2.0 3.0 4.0 5.0 6.0 1.0 2.0 3.0 4.0 5.0 6.0
Output Voltage : Vg1 [V] Output Voltage : Voyr [V]
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(6) Stand-by Current vs. Ambient Temperature

N o ©
o o o

6.0

Stand-by Current : lgg [HA]
© B N W A~ O
o O o o o o

A/BIDIE/GIHIIIK Type

—— Vgar=1.8V
—— Vgar=3.3V

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

(7) Input Pin Qulescent Current vs. Ambient Teperature

_ 20
I
= 1.8
K]
216
o
=14
&
312
5
310
=
g 08
@
g 0.6
T o4
T o2
3
o
£00

XC9148C/F Type, Voyrm=3.6V

/

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

(8) C, Discharge Resistance vs. Ambient Teperature

400

RN N W W
o u o u o u
o o o o o o

C, Discharge Resistance : Rpcyg [Q]
a1
o
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A/DIG/J Type

/

—— Vgar=1.8V
—— Vpar=3.3V
e Var=5.0V

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

9.0
8.0

[LA]
~
o

o
5 6.0

Stand-by Current

O -
o o o o o o

=
SIS

o

Input Pin Quiescent Current :

© o o o0 o r
o N dM o ®

C/FIM/L Type

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

XC9148MIL Type, Vourny=3.6V

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

100

100

125
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(9) Lx SW "Pch" ON Resistance vs. Ambient Temperature (10) Lx SW "Nch" ON Resistance vs. Output Voltage
_. 06 0.6
= Vgar=1.8V g
505 | Vou=33V 505 Vear=1.8V
& e Vgur=5.0V < Voar=3.3V
o BAT: g Vgar=5.0V
2 0.4 c 04
3 2
? 803
é 0.3 =
= o 0.2 /
02 // S /—-——-—""/
o = 0.1
0.1 0
= X
2 0.0
-1 0.0 -50 25 0 25 50 75 100 125
50 25 0 25 50 75 100 125 Ambient Temperature : Ta[°C]
Ambient Temperature : Ta[°C]
(11) CE "H" Voltage vs. Ambient Temperature (12) CE "L" Voltage vs. Ambient Temperature
0.8 0.8
- 07 _07
2 =
06 o6
> oo
o \ @ —_——
go5 205 —
S S
> >
T 04 1,04
0 —— Vgar=1.8V i —— Vgar=1.8V
O3 — Vgu=3.3V O3 —— Vgar=3.3V
0. —— Vpar=5.0V - = Vpa7=5.0V
0.2 0.2
50  -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
(13) Lx SW "H" Leakage Current vs. Ambient temperture (14) Lx SW "L" Leakage Current vs. Ambient temperture
_30 _.30
< <
=27 = 2.7 V. .=6.0V
= V| x=6.0V B — =6.
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Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
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(15) Oscillation Frequency vs. Ambient temperture

Oscilation Frequency : fogc [MHz]

fosc=1.2MHz

1.6
15
1.4
1.3
12 \
11
1.0 — Vg=l8V

— Vga=3.3V
0.9 e Vg =5.0V
0.8

-50  -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

(16) Maximum Duty Cycle vs. Ambient temperture

fosc=1.2MHz

100

Maximum Duty Cycle : Dy, [%]

95 e

90

85 = Vgar=1.8V
—— V=33V
e Vpar=5.0V

80

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

(17) Soft-Start Time vs. Ambient temperature

fosc=1.2MHz

2.0
215
3
o
E10 [ =
'_
<
@
505
? — Vourm=18V
— Vourm=5.0V
0.0
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-50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]

Oscillation Frequency : fogc [MHZ]

Maximum Duty Cycle : Dyx [%]

Soft-Start Time : tgg [Ms]

fosc=3.0MHz
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(18) PFM Switching Current vs. Input Voltage
XC9148x50C (Vour(r=5.0V, fosc=1.2MHz) XC9148x50D (Voyr(r)=5.0V, fo5c=3.0MHz)
L = 4.7uH(XFL4020-472ME) L = 2.2uH(XFL4020-222ME)
Cyy = 10pF(GRM188D71A106MA73) Cn = 10pF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x 3) C, = 20uF(GRM188D71A106MA73 x 2)
400 400
< <
E375 E£375
E350 £350 s
€ 325 € 325 /
£ £ /"/\_/
3 300 3 300 /‘/_\—/
g g 275
£ 275 =
§ IR g
% 250 == Ta=-40°C % 250 m— Ta=-40°C
= —— Ta=25C = —— Ta=25°C
@ 225 Ta=105°C L 225 Ta=105°C
200 200
0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Input Voltage : Vgar [V] Input Voltage : Vigar [V]
(19) Operation Start Voltage vs. Ambient temperture (20) Operation Hold Voltage vs. Ambient temperture
L = 4.7uH(XFL4020-472ME) L = 2.2uH(XFL4020-222ME)
C,\ = 10uF(GRM188D71A106MA73) Ciy = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x3) C, = 20pF(GRM188D71A106MA73 x2)
1.0 1.0
< 0.9 Vourm=1.8V S 0.9 Vourm=1.8V
= — Vourm=3.3V = — Vourm=3.3V
$0.8 Vourm=5.0V 2 08 Vourm=5.0V
> >
- 0.7 0.7
S S
g 0.6 & 06
S S
> 05 > 05
g 3
3 0.4 2 0.4
503 5 03
IS IS
502 s 02
joR o
0 0.1 o 01
0.0 0.0
50 25 0 25 50 75 100 125 50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
(21) Current Limit vs. Ambient temperture
fosc=1.2MHz fosc=3.0MHz
L = 4.7uH(XFL4020-472ME) L = 2.2uH(XFL4020-222ME)
Ci = 10uF(GRM188D71A106MA73) C,y = 10uF(GRM188D71A106MA73)
C_ = 30pF(GRM188D71A106MAT73 x3) C, = 20uF(GRM188D71A106MA73 x2)
35 35
33 33
31 31
< <
229 =29
=27 =27
E 25 E 25
- -
23 £ 23 \
o g
521 t 521
3 1.9 g 1.9
: — Vourm=3.3V : — Vourm=3.3V
1.7 = Voyrm=5.0V 1.7 = Vourm=5.0V
15 15
50 25 0 25 50 75 100 125 50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
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(22) Integral Latch Time vs. Ambient temperture

D/E/FII/IKIL Type, foge=1.2MHz D/E/FII/IKIL Type, fogc=3.0MHz
300 180
%) %)
= 260 = 150
= =
3 3
© ®
£ 220 £ 120
= —_— =
5 5
< 180 < 90
- -
s s
& 140 g 60
£ — Vourm=3.3V £ — Vourm=3-3V
= Vourm=5.0V = Vourm=5.0V
100 30
50  -25 0 25 50 75 100 125 50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]

(23) Latch Release Voltage vs. Ambient temperture

DIE/FII/KIL Type

O =
NS W~ o

=
N

Latch Release Voltage : V a1 g [V]
=
<)

-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]
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(24) UVLO Release Voltage vs. Ambient Temperature (25) UVLO Hysteresis Voltage vs. Ambient Temperature
G/H/MIJIKIL Type G/H/MIJIKIL Type
0.20
_ 1.8 s
Z w
s T
q 50.18
317 3
o £ 0.16
g e
516 = TN\
> [%)
@ 'g 0.14
o 2
215 2
@ T o012
9 o)
=~ |
3 >
= =)
1.4 0.10
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
(26) UVLO Detect Delay vs. Ambient temperture
G/H/IMIJIKIL Type, foge=1.2MHz G/HIMIJIKIL Type, fugc=3.0MHz
400 200
B k%)
= =
I 300 = 150
k) oy
[} [}
2 200 2 100
O &
(9} Q
@ ©
a a
S 100 S s0
> >
=) =)
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
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(27) Max Output Current vs. Vgar

XC9147, foc=1.2MHz

Ta=25°C, ©ja=83.3°C/W

1000
900
800
700
600
500
400
300
200
100

0
05 10 15 20 25 30 35 40 45

Input Voltage : Vgar [V]

" Vourm=1.8V
— Vourm=3-3V
e Vourm=5.0V

Max Output Current: loyr wax [MA]

XC9148, foge=1.2MHz

Ta=25°C, ©ja=83.3°C/W

1000
900
800
700
600
500
400
300
200
100

0
05 10 15 20 25 30 35 40 45

Input Voltage : Vgar [V]

= Vourm=1.8V
—— Vourm=33V
Vourm=5.0V

Max Output Current: loyr yax [MA]

XC9147, fosc=3.0MHz

Ta=25°C, 0ja=83.3°C/W

Vourm=1.8V
= Vourm=3.3V
800 e VouT(m=5.0V

~
o
o

600
500
400
300
200
100

0

Max Output Current: loyr yax [MA]

05 10 15 20 25 30 35 40 45
Input Voltage : Vgar [V]

XC9148, fo=3.0MHz

Ta=25°C, ©ja=83.3°C/W

1000
900
800
700
600
500
400
300
200
100
0

= Vourm=1.8V
— Vourm=3:3V
Vourm=5-0V

Max Output Current: loyr yax [MA]

05 10 15 20 25 30 35 40 45
Input Voltage : Vgar [V]




XC9147/XC9148
1)—X

_ Lokt

(28) Start-up Operation

XC9148C33C (Voyrm=3-3V, fosc=1.2MHz)

Vgar=1.2V,Vy1=3.3V,RL=OPEN
L = 4.7uH(XFL4020-472ME)

Cyy = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x 3)

XC9148C33C (Vourm=3-3V, fosc=1.2MHz)

Vaar=1.2V,V1=3.3V,RL=330Q

L = 4.7uH(XFL4020-472ME)

Cn = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x 3)

CE:: 2.0V/div CE : 2.0Vidiv
= Vot 10VIdiv s AV W0\V/ (1Y
S

o Coil:current :500mA/div

Time : Ims/div

XC9148B33C (Vourr=3.3V, fosc=1.2MHz)

Vgar=1.2V,Vor=3.3V,RL=0PEN
L = 4.7uH(XFL4020-472ME)
Cyy = 10F(GRM188D71A106MA73)

Coil current :500mA/div

ov

Time ; 1ms/div

XC9148B33C (Vour(r)=3.3V, fosc=1.2MHz)

Vear=1.2V,Vor=3.3V,RL=33Q
L = 4.7uH(XFL4020-472ME)
C = 10uF(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3) C, = 30uF(GRM188D71A106MA73 x 3)
' A CE : 2.0V/div
RS Vour : 1.OV/div = Vogr: 1.0V/div
o ; :
L
// /
Coil current :500mA/div Coll currer?t :500mA/div
oV ov
— MR s ssunsnasimsus
Time 1ms/d5iv Time: 1ms/c;4iv

TOIREX
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(28) Start-up Operation

XC9148C33D (Voyrm=3-3V, fosc=3.0MHz) XC9148C33D (Vourm=3.3V, fosc=3.0MHz)
Vigar=1.2V,Vo7=3.3V,RL=OPEN Vgar=1.2V,Vo,r=3.3V,RL=33Q
L = 2.2uH(XFL4020-222ME) L = 2.2uH(XFL4020-222ME)
Cp = 10UF(GRM188D71A106MA73) Cpy = 10UF(GRM188D71A106MA73)
C, = 20uF(GRM188D71A106MA73 x 2) C, = 20uF(GRM188D71A106MAT73 x 2)
°E : 2.0V/div 3 3 3 . CE:2.0V/div
o VAR Vour: 1.0V/di
Y o

/ Cail current :500mA/div / Coil current :500mA/di
0 :

ov {

2

XC9148B33D (Vourr=3.3V, fosc=3.0MHz) XC9148B33D (Voyr(r)=3.3V, fosc=3.0MHz)
Vgar=1.2V,Vo,1=3.3V,RL=OPEN Vear=1.2V,Vr=3.3V,RL=33Q
L = 2.2uH(XFL4020-222ME) L = 2.2uH(XFL4020-222ME)
C\ = 10uF(GRM188D71A106MA73) Cy = 10uF(GRM188D71A106MA73)
C, = 20uF(GRM188D71A106MA73 x 2) C, = 20uF(GRM188D71A106MA73 x 2)
" L CE : 2.0V/div L CE:2.0vdv
s Vour : 1.OVIdiv ——— Vour: 1.0VIdiv

Coil current :500mA/div
ov qul current :500mA/div
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(29) Load Transient Response

XC9147x18C (Voyrm=1.8V, fosc=1.2MHz)

Vaar=1.2V, Vo r=1.8V, loyr=10mA® 100mA(Tr=Tf=1us)
L = 4.7uH(XFL4020-472ME)

Cyy = 10uF(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3)

XC9148x18C (Voyrm=1.8V, fosc=1.2MHz)

Var=1.2V,Vour=1.8V, 15y =10mA 100mA(Tr=Tf=1us)
L = 4.7uH(XFL4020-472ME)

Cy = 104F(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3)

Vour - 200mV/div

Coil current

500mA/div

Coil current :500mA/div

Time : 50us/

i

\

Time : 50us/div

XC9147x33C (Vourm)=3.3V, fosc=1.2MHz)

Vaar=2.4V,V1=3.3V,lo,r=50mA € 300mA(Tr=Tf=1us)
L = 4.7uH(XFL4020-472ME)

Cn = 10uF(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3)

XC9148x33C (Vourm=3.3V, fosc=1.2MHz)

Vaar=2.4V, Vo r=3.3V,lo,r=50mA 300mA(Tr=Tf=1us)
L = 4.7uH(XFL4020-472ME)

Cn = 10uF(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3)

Vour | 200m

Idiv

WW M """" MM—H

e
Vour | 200mV/div 4 \"\
wo-v——-( Mg

Coil current :

500mA/div

Coil current :500mA/div

Time ; 50pus/

i

)

Time ; 50pus/di

4

XC9147x50C (Vourm=5.0V, fosc=1.2MHz)

Vgar=3.7V.Vour=5.0V,lo,r=50mA & 300mA(Tr=Tf=1us)

L = 4.7uH(XFL4020-472ME)
Cyy = 10uF(GRM188D71A106MA73)
C, = 30uF(GRM188D71A106MA73 x 3)

XC9148x50C (Vourr=5.0V, fosc=1.2MHz)

Vear=3.7V,Vour=5.0V, loyr=50mA 300mA(Tr=Tf=1us)
L = 4.7uH(XFL4020-472ME)

Cn = 10uF(GRM188D71A106MA73)

C, = 30uF(GRM188D71A106MA73 x 3)

N\
Vour | 200mV/div \ Vour | 200mV/div 4 \
Coil current :500mA/div Coil current :500mA/div
Time : 50us/div Time ; 50us/div
TOIREX
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(29) Load Transient Response

XC9147x18D (Voyrm=1.8V, fosc=3.0MHz)

Vaar=1.2V,Voyr=1.8V, lg,r=20mA 200mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cn = 10uF(GRM188D71A106MA73)

C, = 20uF(GRM188D71A106MAT73 x 2)

XC9148x18D (Voyrm=1.8V, fosc=3.0MHz)

Var=1.2V,Voyr=1.8V,lyr=20mAe 200mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cyy = 10uF(GRM188D71A106MA73)

C, = 20uF(GRM188D71A106MA73 x 2)

Vour | 200mV/div

Vour : 200mV/div

Coil current ;500mA/div

Coil current :500mA/div

ML LU

\

Time ; 50us/di

Time : 50us/di

\

XC9147x33D (Vourr)=3.3V, fosc=3.0MHz)

Vear=2.4V, Vo r=3.3V, loyr=30mA & 300mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cyy = 10uF(GRM188D71A106MAT73)

C, = 20uF(GRM188D71A106MA73 x 2)

XC9148x33D (Vouyrm=3.3V, fosc=3.0MHz)

Vear=2.4V,Voy1=3.3V, lo,r=30mA & 300mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cyy = 10uF(GRM188D71A106MA73)

C, = 20uF(GRM188D71A106MA73 x 2)

Vour : 200mV/div

Vour | 200mV/div

Coil current :500mA/div

Coil current ;500mA/div

VRATTOITEY st WA

Time : 50ps/di

)

Time : 50pus/di

4

XC9147x50D (Vourn=5.0V, fosc=3.0MHz)

Vear=3.7V,Vour=5.0V, loyr=30mA« 300mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cp = 10uF(GRM188D71A106MA73)

C, = 20uF(GRM188D71A106MA73 x 2)

XC9148x50D (Voyur(r)=5.0V, fosc=3.0MHz)

Vaar=3.7V,Vour=5.0V, loyr=30mA & 300mA(Tr=Tf=1us)
L = 2.2uH(XFL4020-222ME)

Cp = 10uF(GRM188D71A106MA73)

C, = 20uF(GRM188D71A106MA73 x 2)

Vour ¢ 200mV/div

mﬂv |

Coil current :500mA/div

Coil current::500mA/div

Time ; 50us/di

\

Time : 50us/div
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SOT-89-5 USP-6C(Z —% F/5\—1{+#§)
v—9D HRES. RIREAEEERT.
UL in 44 F= 5 f51 ’?‘ (_J?L\ F‘ ,,,,,,
P XC9147**C**-G e 0
R XC9147"D"*-G o] @ B
*kk *k @ @ @ 77777
S XC9148**C**-G = R T e 4
T XC9148**D**-G
il L
X—9Q 447 . HHhEXEHEERT,
vk | s47 | wrhEEEE R R SuRL | 847 | HABEEEE 2% % 5h)
0 1.8~3.7 C 2.2~3.7
A XCO14*A***_G G XCY14*G***.G
1 3.8~55 D 38~55
2 1.8~3.7 E 2.2~3.7
B XC9148B*****-G H XC9148H*****-G
3 3.8~55 F 38~55
4 1.8~3.7 H 2.2~3.7
C XC9148C*****-G M XC9148M*****-G
5 3.8~55 K 38~55
6 2.2~3.7 L 2.2~3.7
D XCO14*D™***.G J XCO14*J++.G
7 3.8~55 M 38~55
8 2.2~3.7 N 2.2~3.7
E XCO148E™**.G K XCO148K*+-G
9 3.8~55 P 38~55
A 22~3.7 R 20~37
F XCO148F.G L XCO148L"*.G
B 3.8~55 T 38~55
%4 7B,C,EFHMK,LI%. XC148 > 1J— XD,
v—9Q HHOBEZERT.
UL HABEV) SURIL HABEV) UL HABEV)
0 18 3.8 7 25 45 E 3.2 5.2
1 19 3.9 8 26 46 F 33 5.3
2 2.0 40 9 27 47 H 3.4 5.4
3 21 41 A 238 48 K 35 55
4 22 42 B 2.9 4.9 L 36 -
5 23 43 c 3.0 5.0 M 37 -
6 2.4 4.4 D 31 5.1

T—9@06 #ERy hEXRT,
01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ YR,
({BL. G, 1,J,0,Q,WIEk<, REEXFIXFEARALELY, )
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