TOIREX

XCL237/XCL238 + ,—x o

HiSAT-COTe#l{#l 1.5A a4 )L—{A&[EE DC/DC 2> /\—%(micro DC/DC)

JTR28025-002a

Y Green Operation %

W=

XCL237/XCL238 1) —X (&, a4 L EFIE IC Z— R LT=# B/ B (3.2mm*2.5mm, h=1.0mm) B&E DC/DC a2 /\—42TT,

SMHFERRICESIVIALTUOYE 2 @BMNT A CEREREEAIZENHEFET . M LERBLTEYET O TER
LAZIMDNESZIZHY, BREE CEESIERLICEIBEEO /A XEER/NRICHZ S ENTEET,

HAEBE 0.8V~3.6V T, 0.05V ATV ICTHEICTHRERAETT .

HISAT-COT #l#Hi0 &R @EREHEMIZEY . BRNEBHOH ABREZR/DIMZHENTE, FPGA O K5 ERHML
BREBAREVARBIVHEABEEDREENDELGHRITLRETT .

OHISAT-COT [& DC/DC av/N\—2ITHEAESN S MBS EBRELERNTY . eRESREELEREEZERT S LS| ITHRETY .

| JzzBes BER
N NN ANEESEH 2.5V ~ 5.5V
@ FEHEF/BET 11— o 0.0V ~ 1,00V (£20mV)
(Bluetooth/Wi-Fi/GPS %) tHARE 1.05V ~ 3.60V (£2.0%)
oy =y FIRERE : 3.0MHz
O MCU/FPGA/ASICHITER (POLEIR) B . 15A
ORY— T+ /HEHES HBER . 25pA
@DSC/Camcorder :}zjﬁ_t : ﬂQ;’/Zg_Vg;?S%\J/%OUF‘I .8V, lout=500mA)
TN |{E1 A =X i - 11
O — L PWM #l# (XCL237)
O 757 L ikds PWM/PFM B BhE15 5% (XCL238)
@7 ITATH—TIV/TOTATHT—T I {REERLEE Vit 4| % &l o A
BIRHIRR
EiRRE
HEEE Y IRRE—F
UVLO
CLTARFY—
arvTFoYy tS53IvoarT YN
EMERIBERE -40°C~ 105°C
nNlr—< USP-9B01 (3.2 x 2.5 x 1.0mm)
RE~DEE EU RoHS 8%, 8871 —
B A REZERE K W KREFMEH
Vourm=1.8V
Cin=10uF(GRM188C81A106KA73)
C,=10uF(GRM188C81A106KA73)
Vour 100 | |
1.8V/1.5A % , , |
H 80 | i
g 70 |
G, E0p
m 10uF 5 o
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E 30
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LREDOEAF—FIHERERT. FET (A —FITRYFET,

*  XCL237 1)—XIE“PWM/PFM Selector"#§A° PWM FlIICEIE SN ET
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XCL237/XCL238
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WE R0 %E
@LEIL—I

XCL2370@@DE®-D : PWM il fH

XCL238D@R@B®®-D : PWM/PFM B Eht]) 4 i £

DESIGNATOR ITEM SYMBOL DESCRIPTION
B
@ Type = Refer to Selection Guide
Output voltage
eg. 1.2V — @=1, Q=2
1.25V — @=1, @=C
@® Output Voltage 08~36 | .05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D,
0.45=E, 0.55=F, 0.65=H, 0.75=K,
0.85=L, 0.95=M
@ Oscillation Frequency 3 3.0MHz
®&®-@D Package (Order Unit) D2-G USP-9B01(2 (3,000pcs/Reel)

MG &, NOFRTFUFELT)—HD EU RoHS XIGE & T,

(2 USP-9B01 ) —JLIZBHBHR B IKRE THA S NE T,

@tLYiavhHAR
FUNCTION B TYPE ‘ E TYPE
Enable Yes
UvLO Yes
Soft-Start Time 0.3ms ‘ 0.4ms
C. Discharge Yes
Current Limit
. Yes
(Automatic Recovery)
Short Protection Yes
(Latch Protection)
Thermal Shutdown Yes

TOIREX
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W i FEC 5

W 3 F 55

EN 6
AGND 5
Vour 4

[11vnN
0 2NC
[] 3 Lx

BOTTOM VIEW

* AGND i F (5 ZFifiF)B LU PGND i F(7 Fin F) X ERARICOH T REELTTSEL,

PIN NUMBER PIN NAME FUNCTIONS
1 VN Power Input
2 NC No Connection
3 Lx Switching
4 Vour Output Voltage Monitor
5 AGND Analog Ground
6 EN Enable
7 PGND Power Ground
8 L1 Inductor Electrodes
9 L2 Inductor Electrodes
W HEEER
PIN NAME SIGNAL STATUS
L Stand-by
EN H Active
OPEN Undefined State (")

*EN iF(EA—T o THEALGELTTSL,
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XCL237/XCL238

vy—x
Mg R KEH
PARAMETER SYMBOL RATINGS UNITS
Vin Pin Voltage Vin -0.3~6.2 \%
Lx Pin Voltage Vix -0.3~ViN+0.30r6.2" \Y
Vour Pin Voltage Vour -0.3~Vin+0.30r4.0(2 \Y
EN Pin Voltage VeN -0.3~6.2 \%
POW(eTraE'ZSSS:g?t'O” Pd 1200 (40mm x 40mm AZHEHAR) (2 mw
Junction Temperature Tj -40 ~ 125 °c
Storage Temperature Tstg -55 ~ 125 °C
&£ EEEHIL GND(AGND,PGND)Z H#L5 5,
() JFKRAEE Vint0.3V £ 6.2V DVTHMEWEREICHRYET,
(2 JFKAEE Vint0.3V £ 4.0V DLTHUMEWEBREICHRYET,
O EREREFOHBBRENSET —FELBVES . REFH RN\ T =D T4 A—2aV TSR TS,
WERBESH
PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Input Voltage ViN 25 - 55 \%
EN Pin Voltage VEN 0.0 - 5.5 \%
Output Current lout - - 1.5 A
Operating Ambient Temperature Topr -40 - 105 C
Input Capacitor (Effective Value) ") CiN 3.8 10 1000 (2 uF
Output Capacitor (Effective Value) (" CL 5.8 10 330 (3 uF

BBEHEEMHE GND(AGND,PGND)ZR#ELT B,

M 33720 TUHREMENS DC NAFRABLVEAREBEEFICEY . RUNBFESATMELYKIBIETIOHMAHYET
KICDALANREL, HERRERFULORMNBEMEICLSE S, DC N\ 7RAERZH(AEEE. AHABE)E L=

BUEEI IV AVTUSEFERALTIESL,

(2 BREAVT UYL AT oY EORBEIVTUHEANBELLTHERT 51548 TH, B ESR O+33Iv/arTo4%
WHIZERBL TSV, £330 TUoHEBRELEWNMGS . BRBEOEEESNKEEY IC ARHETHAREELBHYET,

O HAREBIZKEVNIDTUHEFERALEEE. VIFRE—MIBHRICH AEEMNILSE EALT VIR E— MM R IR RER

REDBIEL IC NSV FRELTHIEEAHYFET,

TOIREX
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XCL237/XCL238 +y—x

=S5 — Y
W E ST
@XCL237B/XCL238B Ta=25C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
V|N=VOUT(T)+2-0V(VOUT(T)é3-5V) or
Output Voltage Vour 5.5V(Vourry>3.5V), Vour=<E-3>—<E-1> <E-1> <E-2> <E-3> \% ©)
Vour Voltage When Lx pin is V|y or oscillations
Operating Voltage Range Vin 2.5 - 5.5 V O]
. When connected to external components,
Maximum Output Current loutmax 1500 - - mA ©)
V|N =<C-1>
Viy=2.5V to 1.2V, Vour = 0.6V,
UVLO Detect Voltage Vuvion " o . 1.35 1.95 - Vv ®
Vn Voltage when Lx pin changes “H” to "L" level
Viy =1.2V to 2.5V, Vour = 0.6V,
UVLO Release Voltage Vovior " o o - 2.00 2.48 Vv ®
Vn Voltage when Lx pin changes “L” to "H" level
Quiescent Current | Vo=V, 1.1 25 40 A ®
(XCL238) q out =Vour(m *1. M
Quiescent Current | Verrn =V %11 600 1035 A ®
(XCL237) q out =Vourm) *1. M
Stand-by Current lsts Ven =0V - 0.0 1.0 uA (@)
. When connected to external components,
ON time ton <E-5> | <E-6> | <E-7> ns O)
Vin =Ven=<C-1>, loyr=1mA
Thermal Shutdown Trso - - 150 - °c )
Thermal shutdown o
) Tavs | - - 30 - C )
Hysteresis
Lx SW"H” ON
. RLXH VOUT=O.6V, ||_x=100mA - 0.14 0.28 Q @
Resistance
Lx SW’L” ON
. . RLXL V|N=3.6V, VOUT=VOUT(T) x 1.1 , ||_x=100mA - 0.10 0.25 Q @
Resistance ("
Lx SW "H” Leakage
ILeakH V|N=5.5V, VEN=OV, VOUT=0V, VLX=OV - 0.0 1.0 HA @
Current
Lx SW’L” Leakage
9 ILeakL V|N=5.5V, VEN=OV, VOUT=0V1 VLx=5.5V - 0.0 1.0 lJA @
Current
Current Limit (? Y Vour=0.6V, I, until Lx pin oscillates 250 3.0 450" A ®
Output Voltage AVour/
Temperature (Vour* A lour=30mA, -40°C=Topr=105°C - +100 - ppm/°C O]
Characteristics topr)
Vour=0.6V, Applied voltage | T3=05°c
EN "H” Voltage Venn to Ven, Voltage changes Lx 1.4 - 5.5 \Y ®
- ~ o~ (*1
to “H” level Ta=-40~1057C"
Vour=0.6V, Applied voltage | 13=05°c
EN"L” Voltage VenL to Ven, Voltage changes Lx AGND - 0.3 \Y ®
_ ~ o (*1
to “L” level Ta=-40~105°C"
EN "H” Current lenn Vin=5.5V, Ven=5.5V, Vour=0V - 0.0 01 KA ©
EN "L” Current IENL V|N=5.5V, VEN=OV, VOUT=0V - 0.0 0.1 HA @
Ven=0V—5.0V, Vour=Vourm % 0.9
Soft-start Time tss After "H" is fed to EN, the time by 0.10 0.30 0.60 ms ®
when clocks are generated at Lx pin.
Sweeping Vour, Vour Voltage which Lx becomes
Short Protection Voltage |  Vsuorr pIng Your, Vour voliag 017 | 027 | 038 v ®
“L” level
C, Discharge
. RDCHG VEN=0V, VOUT=4.0V 100 180 300 Q @
Resistance
Inductance L Test Freq.=1MHz - 0.5 - puH -
Vout(m) D BREHNERE
RE &K D BICEERESE. Vin=5.0V, Ven=5.0V

C) EHE,

"H" level=ViN-1.2V~VI\, "L" level=-0.1V~0.1V

(2 BRHEBEAIVISHENDIEROE—IDRHELNIVETRLES,
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XCL237/XCL238

21—
S50 — Y
W E ST
@XCL237E/XCL238E Ta=25C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
V|N=V0UT(T)+2.OV(VOUT(T)é3.5V) or
Output Voltage Vour 5.5V(Vourry>3.5V), Vour=<E-3>—<E-1> <E-1> <E-2> <E-3> \% ©)
Vour Voltage When Lx pin is V|y or oscillations
Operating Voltage Range Vin 2.5 - 5.5 V O]
. When connected to external components,
Maximum Output Current loutmax 1500 - - mA @
V|N =<C-1>
Viy=2.5V to 1.2V, Vour = 0.6V,
UVLO Detect Voltage Vuvion " o . 1.35 1.95 - Vv ®
Vn Voltage when Lx pin changes “H” to "L" level
Viy =1.2V to 2.5V, Vour = 0.6V,
UVLO Release Voltage Vovior " o o - 2.00 2.48 Vv ©)
Vn Voltage when Lx pin changes “L” to "H" level
Quiescent Current | Vo=V, 1.1 25 40 A @
(XCL238) q out =Vour(m *1. M
Quiescent Current | Verrn =V %11 600 1035 A ®
(XCL237) q out =Vourm) *1. M
Stand-by Current lsts Ven =0V - 0.0 1.0 uA (@)
. When connected to external components,
ON time ton <E-5> | <E-6> | <E-7> ns O)
Vin =Ven=<C-1>, loyr=1mA
Thermal Shutdown Trso - - 150 - °C ©)
Thermal shutdown o
) Twvs | - - 30 - c )
Hysteresis
Lx SW"H” ON
. RLXH VQUT=O.6V, ||_x=100mA - 0.14 0.28 Q @
Resistance
Lx SW’L” ON
. . RLXL VIN=3-6VyVOUT=VOUT(T) x 1.1 , ILX=1 00mA - 0.10 0.25 Q @
Resistance ("
Lx SW "H” Leakage
ILeakH V|N=5.5V, VEN=OV, VOUT=0V, VLX=OV - 0.0 1.0 HA @
Current
Lx SW "L” Leakage
9 ILeakL V|N=5.5V, VEN=OV, VOUT=0V1 VLX=5.5V - 0.0 1.0 lJA @
Current
Current Limit (? Y Vour=0.6V, I, until Lx pin oscillates 250 3.0 450" A ®
Output Voltage AVour/
Temperature (Vour* A lour=30mA, -40°C=Topr=105°C - +100 - ppm/°C O]
Characteristics topr)
Vour=0.6V, Applied voltage | T3=05°c
EN "H” Voltage Venn to Ven, Voltage changes Lx 1.4 - 5.5 \Y ®
- ~ o (*1
to “H” level Ta=-40~1057C"
Vour=0.6V, Applied voltage | 13=05°c
EN"L” Voltage VenL to Ven, Voltage changes Lx AGND - 0.3 \Y ®
- ~ o (*1
to “L” level Ta=-40~105°C"™"
EN "H” Current lenn Vin=5.5V, Ven=5.5V, Vour=0V - 0.0 01 KA ©
EN "L” Current IENL V|N=5.5V, VEN=OV, VOUT=0V - 0.0 0.1 HA @
Ven=0V—5.0V, Vour=Vourm % 0.9
Soft-start Time tss After "H" is fed to EN, the time by 0.20 0.40 0.90 ms @
when clocks are generated at Lx pin.
Sweeping Vour, Vour voltage which Lx becomes
Short Protection Voltage |  Vsuorr pIng Your, Vour voliag 017 | 027 | 038 v ®
“L” level
C, Discharge
. RDCHG VEN=0V, VOUT=4.0V 100 180 300 Q @
Resistance
Inductance L Test Freq.=1MHz - 0.5 - puH -
Vout(m) D BREHNERE
AE S D BICIEEREHE. Vin=5.0V, Ven=5.0V
"H" level=ViN-1.2V~VIN, "L" level=-0.1V~0.1V
1) E&EHE,
(2 BRFBIEIMIICSRNEIBROE—VDEHLANILERLET,
TOIREX
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XCL237/XCL238 +y—x

B EHEE
SPEC Table

NOMINAL

OUTPUT Vour fon

VOLTAGE | <g.1> | <E2> | <E3> | <C-1> | <E-5> | <E-6> | <E-7>

Vourm MIN. TYP. MAX. Vin MIN. TYP. MAX.

0.80 0.780 0.800 0.820 2.50 55 107 158
0.85 0.830 0.850 0.870 2.50 61 113 166
0.90 0.880 0.900 0.920 2.50 66 120 174
0.95 0.930 0.950 0.970 2.50 71 127 182
1.00 0.980 1.000 1.020 2.50 77 133 190
1.05 1.029 1.050 1.071 2.50 89 140 191
1.10 1.078 1.100 1.122 2.50 95 147 199
1.15 1.127 1.150 1.173 2.50 100 153 206
1.20 1.176 1.200 1.224 2.50 106 160 214
1.25 1.225 1.250 1.275 2.50 12 167 222
1.30 1.274 1.300 1.326 2.50 17 173 229
1.35 1.323 1.350 1.377 2.50 123 180 237
1.40 1.372 1.400 1.428 2.50 129 187 245
1.45 1.421 1.450 1.479 2.50 134 193 252
1.50 1.470 1.500 1.530 2.50 140 200 260
1.55 1.519 1.550 1.581 2.58 140 200 260
1.60 1.568 1.600 1.632 2.67 140 200 260
1.65 1.617 1.650 1.683 275 140 200 260
1.70 1.666 1.700 1.734 2.83 140 200 260
1.75 1.715 1.750 1.785 2.92 140 200 260
1.80 1.764 1.800 1.836 3.00 140 200 260
1.85 1.813 1.850 1.887 3.08 140 200 260
1.90 1.862 1.900 1.938 3.7 140 200 260
1.95 1.911 1.950 1.989 3.25 140 200 260
2.00 1.960 2.000 2.040 3.33 140 200 260
2.05 2.009 2.050 2.091 3.42 140 200 260
2.10 2.058 2.100 2.142 3.50 140 200 260
2.15 2.107 2.150 2.193 3.58 140 200 260
2.20 2.156 2.200 2.244 3.67 140 200 260
2.25 2.205 2.250 2.295 375 140 200 260
2.30 2.254 2.300 2.346 3.83 140 200 260
2.35 2.303 2.350 2.397 3.92 140 200 260
2.40 2.352 2.400 2.448 4.00 140 200 260
2.45 2.401 2.450 2.499 4.08 140 200 260
2.50 2.450 2.500 2.550 417 140 200 260
255 2.499 2.550 2.601 4.25 140 200 260
2.60 2.548 2.600 2.652 433 140 200 260
2.65 2.597 2.650 2.703 4.42 140 200 260
2.70 2.646 2.700 2.754 4.50 140 200 260
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XCL237/XCL238
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B E ST
SPEC Table
NOMINAL
OUTPUT Vour fon
VOLTAGE <E-1> <E-2> <E-3> <C-1> <E-5> <E-6> <E-7>
Vourm MIN. TYP. MAX. Vin MIN. TYP. MAX.
2.75 2.695 2.750 2.805 4.58 140 200 260
2.80 2.744 2.800 2.856 4.67 140 200 260
2.85 2.793 2.850 2.907 4.75 140 200 260
2.90 2.842 2.900 2.958 4.83 140 200 260
2.95 2.891 2.950 3.009 4.92 140 200 260
3.00 2.940 3.000 3.060 5.00 140 200 260
3.05 2.989 3.050 3.1 5.08 140 200 260
3.10 3.038 3.100 3.162 517 140 200 260
3.15 3.087 3.150 3.213 5.25 140 200 260
3.20 3.136 3.200 3.264 5.33 140 200 260
3.25 3.185 3.250 3.315 5.42 140 200 260
3.30 3.234 3.300 3.366 5.50 140 200 260
3.35 3.283 3.350 3.417 5.50 143 203 263
3.40 3.332 3.400 3.468 5.50 145 206 267
3.45 3.381 3.450 3.519 5.50 148 209 270
3.50 3.430 3.500 3.570 5.50 150 212 274
3.55 3.479 3.550 3.621 5.50 153 215 277
3.60 3.528 3.600 3.672 5.50 155 218 281
TOIREX
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W € B R

<Circuit No.1> <Circuit No.2>

PGND AGND
[ 1]

Ry
External Component
L :1.0uH
Cin : 10 ¢ F(ceramic)
C. :10 ¢ F(ceramic)
<Circuit No.3> e Wave Form Measure Point <Circuit No.4>
Rpulldown !
2 200Q 2 © Giw
T T PGND AGND
[ |
7;7' Rixr=(Vin-Vix)lx
Rix =Vix/lix
<Circuit No.5> <Circuit No.6>
I alainininie Wave Form Measure Point
v A our
T T 7 | PGND AGND
Fa [ — ]
<Circuit No.7>
—
Lx L1
Vin L2
your
_Z _10 u E EN VOUT
T T 12 PGND AGND
f—

g

Rocre=Vout/lvout
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W AR 2 (2] B 1

[Typical Examples]

V
5 Your

MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
CinC12 Murata GRM188C81A106KA73D 10uF/10V 1.6 x 0.8 x 1.0mm
. Murata GRM188C81A106KA73D 10pF/10V 1.6 x 0.8 x 1.0mm
Murata GRM188C81A226MEO1D 22uF/10V 1.6 x 0.8 x 1.0mm

M 33720 TUHREMENS DC NAFRABLVEAREBREFICEY . RUNBFESATMELYKIBIET I OHMAHYET
KICDALAREL, HERRERFULOERNBEMEICLSE S, DC N\ 7RAEREFHBAEEE. AHABE)E L=
BUGESI90a0T o9 EHERALTIEEL,

2 BRIV TUOYOE ANV T O EDRBEAVTUYEANRELLTHEAT S5E6TH, K ESR Ov33IvyarTo49%
WHIZBRBELTTEW, €3IV TUoHERELLEWMES. BRBEOEXEEBNKEEY IC ABHETHAREELBHYET,

(3 H Al

—omEe
BH=

HEENBIEL IC ATV FEFLETHEANHYFET,

DRENAVTFUHEFALLE S, VIMRA—MMIBRICHABENILL EASTYIMNRA— AR ICERIEE

TOIREX
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W E){EER BA

K IC FEEBER. T5—727 . a0/ L—8 EHERRK. 7224/ LFERRK., ERFIRERE. UVLO BRETERINT

WET,
Inductor
L2 B (Y'Y YN 2 L1
Short
Vour N 2 Protection
R1é __ CrB
< High Side
'K Hl— Phase Current Limit x V|N
Compensation
RZ% \E;%r Comparator | _|E
i 3 )
AGND L) - 7 / L, S Synch
| Q Logic Buffer M Lx

R Drive

Vref with

Soft Start _|E

CE Oodl\t/r&l)Logic, I\c/I)ini_:_num
n Time |—V
EN D24 Thermal Shutdown Generator | " ¢ PGND
Vout
PWM/PFM
Selector
BLOCK DIAGRAM

FEAKXIE. AR LFHAXELEENEREIYTILAEOERBELEEHHMET D HISAT-COT (High Speed circuit
Architecture for Transient with Constant On Time)#lf#1 T,
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XCL237/XCL238
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W =) {F R A
<ERBE>
HISAT-COT $I#1Tlt. AN BELE B, i HBHRIHKE LA BM(tonEREL, Pch K54/ FET £40LET,
BRETOAVBRERROLSIBESES,

ton = (Vout/ ViN) X 333ns
T IBM(torr) IS NEREETS—ToTLav/NL—4T BEEFLLEELTHEBLTOET . EFNICIE BEBELENER

#R1.R2 CHELI-BEZIS—7UITHEL. IS5—7r7OH AICRB@#EEMNFaVNL—E(2EYET, a2/ \L—42TIE,
IS—TFUo7DHAERLETFTZHEL. REBFETREDE SRSVFEEYN . BEA VM ELYET,

PWM il
PWM HIfHIE. ERE—FTO}ELLY., BRICESTEELE-RIREEHMTHELET , RIREEHIIRKXTROEZZENATEE
_d-o

fosc = (Vout / VIn) X (1 / ton)

Lx

_______ ov

1
1
!
1
i |
L /OUT
—/4 —><" omA

N

Coll —Ng ——
Current \‘./
1

|
—_——

|

|

XCL237 2)—X : BEFEHIEH XCL237 ¥)—X : E&FEEH

PWM/PFM E Eht7) % il

PWM/PFM BEIYIE L., BETHEICRERE—FTHEITSLT. BERNBORIRBREEZETIEET,
HABRMPKRELDE HAERICEBLRASYF U RARBEEMSEET, COBEICKYBRAR TORMYFUTBLEER
L.BERICEERNECEIEEERTHIENTRETT,

Lx

Coil
Current

XCL238 ¥)—X : & BEHI XCL238 L)—X : EATEESH

TOIREX
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M E){EERAA
<100% Duty A4V I)LE—F>
ABAEREINPENEHAOBEISERIL Pch RS54/ FET QA BRIA ton LLEIZA2 100% Duty B/ ILE—KELDIEE
NHYET,
100% Duty A VL E—FIZHEBZET, BEGEHEABDBRENNESNVES TCOHHEETREEEHELET,

<EN #%8E>

EN SFIZ"H"EE(Venn)ZEA DT BE, YIRRE—MSREICKVE N BREFIS LT % @BEHELLYETEN HFIZLERE
(VENL)Z AN T BERIUINAIREELTEY  HBBRER IV /INLEFR Iste (TYP. 0.0pA) IZHIZET,
it RAUNAIREETIE Pch KSA /X FET & Nch KSA4/NFET (A 27&45YES,

<EBEE—F / VILRE—IEEE>

HABRZROMNILLIT. RAEREIH T 572 DHEETT,

EN I FIZ"H'EE(Venn)EA N I5—TF U T ICERSNEEEETENY IR S — MBI IR MICEMT 5 L3 E/Sh
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BmERMNATEEEBYET,

YIRRA— ARG L, SRR R ERAEILEBMELEE A,
F1- PWM Sl CTH-TH. AMILERODHFERIFEIESNATNET,

tss

VEN

VENH === 4= mm e R

VOUT

ov

14/29



XCL237/XCL238
vy—=x

M &) {E 55 BA
<EREIR / EREE>
A IC DEFRHIRMEEEL. RAVF LT HAVIEIZPch FSA /N FET IZHRNABR(=0/ILER)EZEHRLTHY. Pch KS4// FET
ISHENZERMNEFRHIRE lumi (TYP. 3.0A) ISETEBEFBRHIRELGYET,

BERBHIREIZLESE, Pch FSA/NFET 24 I7LET . RODRAYF I HA49)LT Pch ESA /N FET [CFiN S EFRMEFRFIFRIE
luvh R FETHAL., BERRLIKREISHERSNTT,

BERRHKENBEIN S EEIVHNEEDELIMET I H S L., BRREHESTIELET,
HEBMEILTRDBEY TS,

1) Pch FSA/NFET ISHRNDERAEEML . EFRFIRME lumn (TYP. 3.0A) [TETHEERFIRIKEESZY . s&HIAIC
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EREIEME luve KYBAMILERMNEMLTULNVEE T, Nch KSA/NFET [THRNBERENKELALDE Nech FSA/NFET I
FNEERMEZ lum (TYP. 3.5A) IZIE T3 HFETPch FSA/NFET QA ZELELETS,
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1) —BH), BEMNGEER TEIUVEELRFORRITOVNT, A RAEREZEZASHEICIT, BILFTHIET HAREMELAHY
FY FEHERHFEERESNOERGTHALLESE. ICHAEBHEEITHLENGES L. HILESISEIT RSN HYFET.

2)DC/DC AVN—EDESHERAYFUTLF2AL—RIERINA D /A XYy TIVEENELET  CNSIEEDER SR
@V ToY . BDEBRDERL AT IR L O TRECHEESNFE T RESIDIBRIT T+ ITEEICTIHR TS,

3) DC/DC avN\—42DEFHIEKR IC OEFHEDAELTIMTTEHRIZKEURELET OT. FHADEHERVEZLQBHESE
DL, BREEEFITOTCTEV FITOTUoHIIONWTE, EFEAEHICTHESRERAESIUVREZFULOEYDRELHDS LS.
DC N\AT7 RO EEHEEISTELTCGEELTTAL,
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HABEDIL LYRIERRERELSBEL. HABENERBISEBLBVMGEAHYES .

9) EBRTAHABEEMNNEGE, Yy TILEEIEMTHENHYET,
HERETIHEFIHAREEZE LT LTI v TILEEDHFIARIRETT

XCL237,Vourn=1.8V XCL237,Vourn)=1.8V
Vin=3.0V Vin=3.0V
lour=1mA Cin=10pF(GRM188C81A106KA73) lour=1mA Cin=10QF(GRM188C81A106KA73)
Ta=-40C C.=10uF(GRM188C81A106KA73) Ta=-40°C C.=10pF X 2(GRM188C81A106KA73)
Saved: 28 SEP 2023 21:00:28 Saved: 28 SEP 2023 21:16:23
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12) RICIEAMNW—FBEHGTHL=O. A DEFLGEDRERDRRICEHRELLZN TSN, BEROFZEIZELY.
AVEDAMEDBALRD IC DEREBEESIESEITAIRREAHYFET,

18/29



XCL237/XCL238
$y—X

BEALDOEE

OERLATINEDEE
EMLATINCTHISEEIREEHELLTIE., FTREOBEYTY,
BEHRMLGERLATOMNEIBENNEI—2 L ATIOMESEIZLTTEL,

(@) RERFM v DEHENIEEHRLTTSL,
NITEYBBRAVE—F D REINSKTHENTE /A X BBE LVBMBEDHENRADFET
RERFIVOERBAVE—FTABNKEVNGEIF, /A XFKER ICHEEICBMELEVREREGYET,
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(1) Efficiency vs. Output Current
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(2) Output Voltage vs. Output Current

Output Voltage : Vour [V]
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(3) Ripple Voltage vs. Output Current
Vourm=1.8V Vourm?=3.3V
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(7) Stand-by Current vs. Ambient Temperature
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(8) Lx SW "H” ON Resistance vs. Ambient Temperature
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(10) Lx SW “H” Leakage Current vs. Ambient Temperature
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(9) Lx SW "L” ON Resistance vs. Ambient Temperature
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(12) Oscillation Frequency vs. Output Current
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(15) Soft-Start Time vs. Ambient Temperature
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Ambient Temperature :Ta [°C]

Soft-Start Time : tss [ms]
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(17) C. Discharge Resistance vs. Ambient Temperature
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(19) Coil Direct Current Resistance vs. Ambient Temperature
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(20) Load Transient Response
XCL237,V g yr(7=0.8V XCL238,V o yr(7=0.8V
Vin=5.0V Cin=10uF(GRM188C81A106KA73) Vin=5.0V Cin=101F(GRM188C81A106KA73)
lour=LMA® 1000mA(tr,tf=1ps) C.=10pF(GRM188C81A106KA73) lour=1mA® 1000mA(tr,tf=1ps) C=10pF(GRM188C81A106KA73)
Saved: 27 SEP 2023 19:50:31 Saved: 27 SEP 2023 19.50:47

lour : 1A/div

lour : 1A/div

i ¥ i ¥
Vour :5OmV/div - P Vour : 50mV/div 1| b
EEm——— N SN A R
|| N |
50us/div | | | SOusg/div | |
i on 500/ | M8I[S05040000 us TEom | IIT =1 3 | EE T i e
XCL237,Voyrm=1.8V XCL238,Voyrm=1.8V
Vin=5.0V Cin=10uF(GRM188C81A106KA73) Vin=5.0V Cin=10uF(GRM188C81A106KA73)
lour=1mMA® 1000mA(tr,tf=1ps) C,=10uF(GRM188C81A106KA73) lour=1mA® 1000mA(tr,tf=1ps) C,=10uF(GRM188C81A106KA73)
Saved: 27 SEP 2023 20:19:43 Saved: 27 SEP 2023 20:19:53
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¥
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50us/div ! 50us/div i !
[ o 500, | M[50.5040000 3 i e - ol 50007 M [50.5040000 5 0l
XCL237IVOUT(T)=3'3V XCL238IVOUT(T)=3' 3V
Vin=5.0V Cin=10uF(GRM188C81A106KA73) Vin=5.0V Cin=10uF(GRM188C81A106KA73)
lour=1mA® 1000mA(tr,tf=1ps) C,=10uF(GRM188C81A106KA73) lour=1mA® 1000mA(tr,tf=1ps) C,=10uF(GRM188C81A106KA73)
Saved: 27 SEP 2023 20:25:21 Saved: 27 SEP 2023 20:25:40
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(21) Start-up
XCL237B,V o yrr=1.8V

Vin=3.6V

Ven=0V=>5V Cin=10uF(GRM188C81A106KA73)

R.=1.8kQ C.=10pF(GRM188C81A106KA73)

Saved: 15 FEB 2024 19.54.06
| 2100 4 ] 00 mé/
Ven : 5.0V/div |
TSI

Vour : 1.0V/div

Iin : 100mA/div.

100ps/div i | 1 | |
lud oe 05 |50 00000 | -

XCL237E,V o yrr=1.8V
Vin=3.6V
Ven=0V=5V

Cin=10uF(GRM188C81A106KA73)
R=1.8kQ

C.=10puF(GRM188C81A106KA73)

Saved: 15 FEB 2024 21:50:46

Ven 1 5.0V/div

D r——

Dottt i by

Vour : 1.0V/div

Iin : 100mA/div

100us/div | 1 | i
i on 000, | I[300.0300000 us l_ ¥
(22) Shutdown
VOUT(T)=1'8V
Vin=3.6V
Ven=5V=0V Cin=10uF(GRM188C81A106KA73)
R.=1.8kQ

C.=10puF(GRM188C81A106KA73)

Saved: 15 FEB 2024 19:52:46

Vour :1.0V/div

1.0ms/div . '

& oe 100 ms/ || [30004Z00000 ms B -
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XCL238B,Voyrr)=1.8V
Vin=3.6V
Ven=0V=5V

Cin=10uF(GRM188C81A106KA73)
R=1.8kQ

C,=10uF(GRM188C81A106KA73)

Saved: 15 FEB 2024 19:55.00

4 [100ma/ [ Graphical Interface)

Vour : 1.0V/div

Iy : 100mA/div

100ps/div 1
i ol e T -

XCL238E,V oyr(r)=1.8V
Vin=3.6V
Ven=0V=5V

Cin=10uF(GRM188C81A106KA73)
R=1.8kQ

C.=10puF(GRM188C81A106KA73)

Saved: 15 FEB 2024 21:51:35

[Ful Sereen Interiace

Ven : 5.0V/div

Vou'r H 1.0V/diV

Iy : 100mA/div

100us/div | I
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USP-9B01 USP-9B01 PKG USP-9B01 Power Dissipation
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BY—x27
=41 L
WELY—RXERT, ST
I SEERH 2 [ © s
E XCL23 Trkbtot—G 3 [ O
F XCL238%rkrxk—G i
L1 ]
=92
Type&Output Voltage DEHEREEK T .
kL BAT  |HAEENV) A TN
A B 0.X XCL23*B0#ktk-G
B B 1.X XCL23#B 1#+4%-G
C B 2.X XCL23*B2%+k-G
D B 3.X XCL23%B3#ktck-G
E E 0.X XCL23+E0%kxk—G
F E 1.X XCL23+E 1#k4%-G
H E 2.X XCL23+E 2%kxk—G
K E 3X XCL23+E 3xtrk—G
=503
Output Voltage D/NEEIZ R T,
oL |HAEE (V) an 44 3= 5o i oL |HABE V) an 44 T 5o
0 X.0 XCL234kk 04k -G A X.05 XCL23%bkAdorck-G
i X1 XCL23%kx 1 44%—G B X15 XCL23#%+kBiork—G
2 X.2 XCL23%+ 254G C X.25 XCL23+++CHrk—G
3 X.3 XCL23#4x 3445 -G D X.35 XCL23#4+D¥k%—G
4 X.4 XCL23%kk k-G E X.45 XCL23%4kEsdoick—G
5 X5 XCL23%4+544%—G F X.55 XCL23 ¥4k Fark—G
6 X.6 XCL23#4xG44%—G H X.65 XCL23#kkHAwk—G
7 X.7 XC L2334k Takk—G K X.75 XC L2k kk—G
8 X8 XCL23%4x844%—G L X.85 XCL23¥4kHtck—G
9 X9 XCL23#+0%4+—G M X.95 XCL23%kMa++—G

v—4@ 5 HWiEOvrEERT ., 01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ %#&V3ET .
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AT =R —MIRHBIN AT ERMLR . T 42%) 3. XEOLOICFELGLICEET ST
ENBYFET . HEDTHERICH->TIE. TORFERELHFLELEHKEBE~BHOEHE
TEL,

AT =R —MIRHSN-RBE. HBORRMBERVFEEHATHLOTHY TN LD HER
[CEELTRELEE=EOHNNMEEORELGEICHALERE— I E0EREZAVEEA,

XEDFERICELTEARVE=ZEDOMMMEEDREFEETILDTEHYEL A

AT —MIREHSNHGH VD EARDOBEREBNAFLHSNIRIZE, THEBBERUHN
EEZZIZOMERIHLMEEEETEETL, DEGFREEITOTTSLY,

AERIE N)RFAREEDSR. 2)MEFHEER. 3)ERME. 4)HM- TOMmEEHR. 5)&FERTE
FERUVRRHHEEFADLSIC. TORBEN LR, FE. UEZEAEXGRELRITT AN
DHAHFIIGEBICEMEEREERSNIARICHEASNSCLERERLTEYFEEA,
CMOoDABRNDERESHOEROEMICISEELLICERALLBENTTEL,

LHEHAORERMEELEORLICEOTEVET A FEARURB I HOMEERTHENARELSE
Y. HEQEOICELHIAGER. MEANDBEEHCEOICHERF LOTI—ILE—T . TRH
FRUEGRRNRICCEEESEVOLES,
AT—AY—MIRBHEIN R RICETRSHRFZE LGS TEYFEE A,

REMEZ A=A, Ro-FERA. FEVGERFCERT HEEFICOVTE., HHTEEREEZR
WARFEFTDT, ZTHETEL,

AT —FV—MIRHIN-RNBELHOFMOEEICISEELGLICER. BRI DL BB
BYLES
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