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Corporate Data

TOREX SEMICONDUCTOR is specialized in manufacturering power management ICs featuring small size, low Iq, and low noise.

&5 TOREX

We provide the most optimum solutions to promote a sustainable society and digital transformation.

Torex power management ICs:

Supporting electronic devices in every field

® AV equipment

Automotive

® Infotainment devices
® Dashboard cameras
® |n-vehicle cameras
® Power windows

Medical & Healthcare

® Electronic thermometers
® Body composition monitor
® Monitoring sensors, trackers

Consumer Electronics

® Smart home electronics

® \Wearable devices
® Beauty products

Industrial

® FA equipment

® Industrial robots

® Smart meters

® Measurement instruments
® Sensors

Computers & Communications

® Smartphones

® Portable game devices
® Electronic dictionaries

® Communication modules

Our proprietary technology contributes to the miniaturization

and power savings of electronic devices.

Power-saving

"
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Competitors
Products

TOREX SEMICONDUCTOR LTD. https://www.torexsemi.com/

China
oTOREX Shanghai

Address : 3F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-Ku, Tokyo 104-0033 Japan
Founded : March 1995

Capital :2967.93 million JPY

Operations : 1. Research and Development, Manufacturing of ICs and

active discrete components.
2. Sales of ICs and active discrete components.
Stock Exchange : Prime Market of the Tokyo Stock Exchange

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.

oTOREX Shanghai/SHENZHEN OFFICE
oTOREX HONG KONG

United Kingdom Japan
0l 0 eHead office USA
*TOREX EUROPE eKansai Technology Center
} eSapporo Technology Center eTOREX USA

eNagoya sales oTOREX USA R&D Center
office

ePhenitec
Semiconductor Corp.

ePhenitec Okayama 1<t Fab

ePhenitec Kagoshima Fab

Taiwan
#TOREX TAIWAN

Singapore Vietnam M sales Offices
oTOREX SINGAPORE oTOREX VIETNAM B Manufacturing Facilities
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New Products @ TOIREX
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New Products, Featured Products Introduction T
o
=
(NEW ] &
mXCL233 - Built-in inductor, Ultra-low Iq Step-down Micro DC/DC with VSET mXC9276 - Ultra-low Iq Step-down DC/DC with VSET function
eBuilt-in inductor makes contribution to smaller size, easier design, and low EMI ©80% or higher efficiency even at lour=10pA with 200nA Ultra-low Iq
eAchieving smaller size, simple design, and low EMI with built-in Inductor e Achieving further lower power consumption with the VSET function that changes
@80% or higher efficiency even at loyr=10pA with 200nA Ultra-low Iq Vour based on the operation of the MCU
oV/SET function enhancing further lower power consumption Vi 1 1.8V ~6.0V o
Vin : 1.8V ~6.0V Vour : 0.5V ~ 3.6V : 2 Values §
Vour : 0.5V ~ 3.6V : 2 Values Selected by H/L of VSET pin %
Selected by H/L of VSET pin lour 1 150mA §
lour :150mA Iq : 200nA o
Iq : 200nA Control : PFM
Control . PFM Topr :-40°C ~85C %
Topr . -40°C ~ 85C Package  :WLP-6-03 lagsov
Package  :CL-2025-03 SOT-26W
USP-8B06 . == 9
=
§".
2
oL,
(FEATURED) (UNDER DEVELOPMENT) ’
mXC6193 / XC6194 - Push Button Load Switch equipped with Shutdown function mXC6138 - 48V detection, Separated Sense pin Voltage Detector with Delay
eShutdown Function cuts off current consumption to 1 nA oV/SEN 76V operation
ePreventing discharge during shipment / System power switch / Freeze measures e\Wide range of detect/release hysteresis.
eEssential for long battery life Release/Detect Delay with External adjustment %
Voo 122V ~ 6.0V z
Vi £ 1.8V ~ 6.0V Ve  76.0V max e
lour - 1A (XC6194) Vor : 2.3V ~30.0V E;
1A + External Pch FET (XC6193) Vor 124V ~45.0V Topr :-40C ~ 125C g
Ist : 1nA (at shutdown) Accuracy :+1.5% (TDB) Package : SOT-25, DFN1515-6A
Ron :0.14Q @3.0V R ”" r— Hysteresis : 5% ~ 50% bower Supply for IC vout
Iq £0.13yA i .-'__ = Vou e Ve i —1 onhar Supply Current  : Vpp: 0.5uA, Vsen: 0.2uA@12V (TDB) l
Topr . -40°C ~ 85°C M’”Fl i | ""Emm L Output Type : CMOS, Nch open drain [ Voo
Package :USP-8B06 KCE194 gl N Output Logic :“L” or “H “ at detection ke o RESETE MPU 2
oo 5:0 ::Omcu Function : Sense pin separated S o g
e i3 Release/Detect delay pry Vss _%
l ot | l Manual reset T_T—,l: g;)
(;.;
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New Products

New Products, Featured Products Introduction

(NEW ]
mXCL104 / XCL105 - Small, Multi-function Built-in inductor Step-up Micro DC/DC mXC9147 | XC9148 - Small, High Efficiency, Multi-function Step-up DC/DC

eBuilt-in inductor realizing space saving and high efficiency eSpace-saving including peripheral parts and achieving high-efficiency
el oad disconnection / VOUT OR / Bypass types can be selected el oad disconnection / VOUT OR / Bypass types can be selected

&5 TOREX

S10NpPoId MaN

Vin :0.65V ~ 6.0V Vin :0.65V ~ 6.0V o
Vsr : 0.9V Ver 0.9V 5 §
VOUT : 18V ~ 55V VOUT . 18\/ ~ 55\/ E‘ gl - Q"
o)
fosc . 1.2MHz fosc : 1.2MHz, 3MHz 8 L S
lour - 590mA @3.3V — 5V lour - 750mA @3.3V — 5V 5.0 x5.5mm =
490mA @1.8V — 3.3V 500mA @1.8V — 3.3V
Control : F-PWM (XCL104) Control : F-PWM (XC9147)
PWM/PFM (XCL105) PWM/PFM (XC9148) Vi
Topr :-40°C ~105%C Vour Topr :-40°C ~105°C
Package  : DFN3030-10B . Package :SOT-89-5 100F 9
T T 10uFx2 USP-6C 5
=
e
£
(FEATURED (FEATURED :
mXC9145 - Small, High Efficiency Ultra-low Iq Step-up DC/DC mXC8110/ XC8111 - Ideal Diode Load Switch
eHigh efficiency of 89.9% even at lour=10pA with 400nA Ultra-low Ig elLoad SW with Ideal Diode function equivalent to VF = 20mV
el ong battery life for loT/wearable applications eFor OR connection of multiple power lines and backup
%, g
Vin :0.65V ~ 5.5V r E E —'1 Vin 1 1.5V ~6.0V &
- (9]
Ver 1.6V o T Em lout : 500mA (XC8110) s
\ 1 =J
Vour :3.0V ~ 5.5V cl N‘;ig_’_‘*;’;go 1A (XC8111) o
fosc :1.2MHz 5.4 x 6.7mm Ron :120mQ @WLP-4-02 g
lout :430mA @3.3V — 5V Iq : 3.6pA (at Forward bias)
300mA @1.8V — 3.3V OpA (at Reverse bias)
Control : PWM/PFM Standard  : IEC 62368-1:2018 certified Ideal Diode : VE=20mV
Topr :-40°C ~105°C Vin Topr 1 -40°C ~105°C Vour
Package : USP-6C Package : SOT-25 (_gf’
WLP-6-05 10uF USP-6B06 Vi 3
1.5V~6.0V a
WLP-4-02 =
T
3
&
]
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(NEW ] (NEW ] &
mXC6705 / XC6706 - 20V 200mA High-speed, Low Iq LDO with seamless GO mXD6239 - AEC-Q100 Gradel, 300mA High-Speed LDO

eSeamless GO function achieving both low Iq and fast response eFor automotive, AEC-Q100 Grade 1

eldeal for Li 2 cells and 12V input eFast response, ideal for suppressing power line fluctuations

Vin : 3.5V ~ 20.0V Vin :2.0V ~ 6.0V o
Vour 1 2.5V ~ 5.5V Vour 1 1.2V ~ 3.4V g
lour : 200mA lout : 300mA %
Iq :1.2uA T Iq - 100pA é
PSRR : 50dB @1kHz PSRR : 80dB @1kHz I
Topr :-40°C ~ 105%C Ron :0.67Q
Package :SOT-25 (XC6705) Vin Vin Vour Vour Function : Inrush current prevention v, Vi Vour Vour
USP-4 (XC6705) Topr :-40°C ~ 125°C
SOT-89 (XC6706) Cn e c Package  :DFN1010-4C Cn ol c
1.0uF Vss 22uF SOT-25 10uF Vss 10uF 9
T T SOT-89-5 T T CE;
TIT R g)
(oL
(FERTURED) (NEW] :
mXC6241 - Low Iq, High-speed “GO” LDO mXC6506 - 105°C operation, 150mA Low Ig LDO
eAchieving both low Iq and fast response ¢105°C operation available
with Low Ron and 105°C operation eSuitable for Low Iq applications
eldeal for loT/wearables and all other applications 0
Vin : 1.5V ~ 6.0V 7
Vin 11.6V ~ 6.0V Vour :1.2V ~ 5.0V %-
Vour £ 1.2V ~ 5.0V lour - 150mA o
lout : 150mA Iq 1 0.8pA %
Ig : 0.6pA PSRR : 35dB @1kHz
Ron 1110 @3.3V Vin T Vin Vour T Vour Topr . .40 ~ 105°C
Vin Vin Vour Vour
PSRR : 60dB @1kHz Package : USPN-4
Topr :-40°C ~ 105°C LomeTm MR v LouF
Package :USPQ-4B05 —‘7 —‘7 0.(1:|:le E v CL
SSOT-24 —‘7
TrT

o

=

=

_n
sabeyoed / 1oddns
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New Products, Featured Products Introduction
(NEW )

mXC6810 - Ultra-small Charger IC for Li-ion batteries compatible with Wireless charging

Z
(o]
2
0
=
o
(o}
=
Q
-
]

XC6810

eOptimized for small-capacity Li-lon, with Shutdown Function for shipping

eTwo-wire communication / Charging status & Battery voltage monitoring Yy CBATMON
vwau RISET
Input Voltage(Chargeable) : 3.5V ~ 28.0V ¢ CPMID o
Charge Voltage : 3.80V ~ 4.40V (0.05V increments) Covio 8
Charge Current - 1mA ~ 25mA A ad Q
. DCinput v PMID ouT > _ »| voo ®
BAT Sink Current : 10nA (TYP. at shutdown) 5V w I pc/oc | L 3
i ' 2 XC6810 Few| oo | Fa £
Function : Current path, Shutdown/Wake-up d @
Charging status & Battery voltage monitoring &0 SHON [« N 3 MCU / SoC
OUT line switch interlocked with UVLO (option) cHE/BATmonEN ¢
Battery temperature monitor BAT  BATMON (g Sutdown_oUT
Thermist n rge/BATMONEN_(
Charge Enable control u-io:a/;::ymer :?LT'QN THIN Wake-Up :00_% R ;:an: OS_AL f-ov
Protection : Battery Over Discharge, Output Short Y — ¢ »| PushControl_IN o
. ! ISET Vss «L SBD to share Push_SW for both §
Thermal control, Safety timer ! Reer Push_Sw Wake-up function of XC6810 and r o
Package :WLP-12-01 (1.17 x 1.57 x 0.33 mm) ! MCU/SoC control. o?v
Topr . -40°C ~ 85°C ” =
D
(FEATURED) (FEATURED)-{ UNDER DEVELOPMENT)
mXC6240 / XC6242 - Charger IC (LDO) for LTO batteries with CV charging mXC6140 / XC6142 - Voltage monitor for LTO batteries
eAdopted as Reference design for LTO batteries of each battery manufacturer eAdopted as Reference design for LTO batteries of each battery manufacturer
eCharging at max 2.70V incl. temperature range to match LTO battery characteristics eOptimal Release / Detect voltage for LTO batteries
eXC6242 is suitable for 105°C compatible LTO batteries eXC6142 is suitable for 105°C compatible LTO batteries "
o
D
(9]
Vin : 1.5V ~ 6.0V Topr . -40°C ~ 85°C (XC6240) Vin :1.1V ~ 6.0V Iq 1 104nA ol
=)
lout 1 ~150mA -40°C ~ 105°C (XC6242) Detect Voltage : 1.6V ~2.2V (XC6140)  Output Type : CMOS, Nch Open Drain a)
Vour 1 2.63V Package :USPN-4 1.6V ~ 2.1V (XC6142)  Output Logic : Active “L" or “H” g
Ig :0.8pA SSOT-24 (XC6240 only) Release Voltage : 2.475V (XC6140) Topr :-40°C ~ 105C
Isink - 0.24pA USP-6B06 (XC6240 only) 2.450V (XC6142) Package : USPQ-4B05
~6V SBD 1.8%2.7V SSOT-24 (XC6140 only)
» | o LDO for Charging ® » =
_L T l Y — = NGK Insulators Nichicon "
€ e vl € Battery Voltage | EnerCera ET Series SLB Series é
) CE ? I monitor: XC6140 — P '-‘-”_{;‘\ - N % g
XC6142 (For 105°) | RESETB ‘\& =) \ -
LTO Battery or RESET - % )
- “‘ﬁ o
&
3
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Product Groups

TOREX Product Groups and Features

&5 TOREX

mlineup for the power supplies of automotive, industrial, and consumer products including DC/DC converters, voltage regulators, and voltage detectors

Built-in inductor DC/DC converter
Micro DC/DC
( XCL Series)

eDC/DC converter with integrated inductor

eSpace-saving / low EMI DC/DC converter
that can be used like an LDO

Voltage Detector,
Watchdog Timer
( Reset, WDT )

eUltra-low Ig of the nA order suitable
for battery operations

eVarious functions and 125°C operation required for
industrial equipment etc.

Charger IC

( Li-ion/Polymer & LTO batteries)

eSmall, simple, and easy-to-use charger IC
for Li-ion/Polymer

e DO for charging and battery voltage monitoring IC
optimum for LTO (lithium titanate) batteries

DC/DC converter

e\Wide lineups including Step-down, Step-up, etc.
eUltra-small, ultra-low Iq, and fast transient response

TOREX Product Groups

Small size, High performance,
Low Ig, Low noise

Automotive IC

( XD Series)

e AEC-Q100 compliant

eAvailable in wide rage of products such as LDO, voltage

detector, and watchdog timer utilizing TOREX's small,
high-performance devices

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 08

Voltage Regulator

(LDO)

elLow Iq and high-speed LDO

el ow to medium and high voltages, small to
higher currents

eBroad package lineup

Load Switch,
Push Button Controller

eFrom simple load SW to USB protection and
ideal diode function

el oad SW to cut off power supply with Push Button SW

for Preventing discharge during shipment / System
power SW / Freeze measures

Discrete
( MOSFET, SBD, TVS)

oMOSFET, Schottky barrier diode (SBD) and Transient

voltage suppressor (TVS) used around power
management ICs and for various other applications

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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Product Groups @ TOIREX

Z
@
. . . . s
0]
Built-in inductor DC/DC Converter Micro DC/DC |
3 :
5 I
mFeatures of TOREX built-in inductor DC/DC Converter Micro DC/DC §
5]
eSpace saving : Minimizes circuit board wiring of peripheral components. Makes small solutions possible. =
eDesign simplification : Only an input/output capacitor for the main components. Significantly reducing design evaluation workload. g
eNoise reduction : The package configuration is optimized to suppress switching noise and achieves low EMI. 2
eEasy thermal design : Uses proprietary high heat dissipation packages. (‘D_?
eHigh efficiency : Small / High efficiency, even at light loads with Ultra-low Ig DC/DC. s g
Pocket type 9 5
mTypical Built-in inductor Micro DC/DC ((standard ) ( Lowig ) | Small g
(2]
L <.
XCL210 Ultra-low Ig XCL211/XCL212 High current -
XCL205/XCL2 : O
50mA/200mA, Ig=0.5pA CL205/XCL206 : 2A, 2.4MHz o
600mA, 3MHz | — DC/DC
?:NII( - Ultra-low Iq FB type/Vour fixed © High current :/IB Ittypl(ea e Package ©
ocket Type Pocket Type uttiple Typ c
E . )
(FEATURED) 5 Multiple type m 2
XCL232 Ultra-low Iq XCL201/XCL202 Ultra-low EMI| & g’
150mA, 1g=200nA 400mA, 1.2MHz : -
PFM Vour fixed g
Pocket Type Pocket Type =
VSET (Vour Selectable)
) function ) -
» Inverting DC/DC 8
NEW ® o
XCL233 Ultra-low Iq, Vour selectable XCL301 small = 9
150mA, 1g=200nA, VSET 5.5V, -50mA@3.3V—-3.3V S
PEM PWM/PFM Cool Post type )
Pocket Type Pocket Type DC/DC o)
=
®
» Step-up DC/DC [
_ NEW
XCL100/XCL101 Low Iq , XCL102/XCL103 Low noise High current, XCL104/XCL105 Multi-function 4
5.5V, 80mA@3.3V—5V M 6V, 450mA@3.3V—5V M 6V, 590mA@3.3V—5V > 5
- - o
:;]_Gkﬁtp‘lp'\’ HALHEES) :;Mﬁl(zt - 2'2'\?;'2 - See Page 25 for technical details of s Z
ocket Type ocket Type ool Post Type Micro DC/DC XCL Series e 3
5 2
@
D
(9]
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DC/DC Converter / Controller 2 2
S 2
=
mFeatures of TOREX DC/DC converter €
o
eSpace-saving : Achieves space-saving not only with the IC but the peripheral components can be also made smaller. =
eUltra-low Iq : Ultra-low |g technology for higher efficiency and longer battery life. %
i)
. IS}
mTypical DC/DC converter (Cstandard ) ( Lowiq ) g
o
» Low voltage Step-down DC/DC » Low voltage Step-up DC/DC @
(FEATURED) 2
XC9235/XC9236 Low noise High current XC9242/XC9243 High current XC9147/XC9148 Multi-function I
5.5V, 600mA, 1.2M/3.0MHz —e———p | 6V, 2A, 1.2M/2.4MHz 6V, 750mA@3.3V—5V
FB type/Vour fixed FB type 1.2M/3MHz
Bypass/VOUT OR/Load disconnection c
lUItra-Iow Iq Hich Jhich o
igh current/Hig
Low Iq FEATURED) T efficiency Multi-function @
XC9265 Ultra-low Iq Vour selectable XC9276 Ultra-low Iqg, Vour selectable : =
PEM PEM 5.5V, 1g=6.3uA, PFM 9_> 6V, 500mA@3.3V—5V mo5
80mA@3.3V—5V 1.2M/3MHz i %
Bypass/Load disconnection Bypass/VOUT OR/Load disconnection % @
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 O
Ultra-low Iq l -
» Medium and high voltage Step-down DC/DC (FEATURED)
High current, XC9145 Ultra-low Iq —
XC9246/XC9247 16V, 1A Controller XC9220/XC922;L ‘ 16V, 5.5V, lg=400nA, Vsr=1.6V §_ 0
1.2MHz _> Controller for driving Pch FET 1.2MHz, 430mA@3.3V—5V n %
FB type 300k/500k/IMHz, FB type Load disconnection, PWM/PFM = gﬂ
=
l High Voltage g
&
. . i 5
XCO270/XC9271 30V, 2A » Medium and high voltage Step-up DC/DC 9
300k/500kHz, Sync CLK - , g
- b XC9119 Space-saving High current XC9103/XC9104 o}
type 100MmA@5V—12V s>\ Conttroller for driving Nch FET
1MHz, PWM, FB type 100k/180k/300k/500kHz
n
FB type e
XC9133 LED / Back Light Driver S 3
3.6V— 3~4x LED, 20mA g =
. . S T
PWM dimming control z 8
@ x
@
D
(%]
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Product Groups

Voltage Regulator (LDO)

mFeatures of TOREX Voltage Regulator

eUltra-small
eUltra-low Iq
e\/arious controls types

: Achieves long battery life.

: Wafer level and low-profile packages.

mTypical Voltage Regulator

( Standard ) ( Low Iq ) CHigh—speed) ((LOWPOWEGr/aighPSRR))

Cap Less

»Low voltage Low Iq

FEATURED)

GO, High-speed,

XC6215/XC6506 Low Iq Low Ron

150mA, 1g=0.8uA
Ron=2.30/2.6Q

XC6241 GO
150mA, 1g=0.6pA@PS
Ron=1.1Q, 60dB

High current

&5 TOREX

: Green Operation (GO) type achieving both low Iq and high-speed response in addition to low Iq type and high-speed response type.

XC6220 GO, High current
1A, 1g=8uA@PS, Inrush prevention
Ron=0.2Q, 50dB

Ron=3.3Q

XC6504 Cap. Less, Low Iq High current XC6503 Cap. Less
150mA, 1g=0.6pA » | 500mA, Ig=15pA
Ron=0.63Q
»Low voltage High-speed
XC6221 XC6233 High-speed XC6223/XC6229 High current, - op7

200mA, lg=25pA
70dB, Ron=1.2Q

200mA, lg=45pA, 75dB
Inrush prevention, Ron=1.2Q

Multi-function

—

Ultra High-speed: 80dB
Inrush prevention, 300mA,

Ig=100pA, Ron=0.67Q

Reverse current prevention
High current: 700mA
lg=100pA, 65dB, Ron=0.4Q

XC6230 Multi-function

High current: 2A, Ron=0.17Q
70dB, Inrush prevention
Reverse current prevention

»Medium and high voltage

XC6505 10.5V
Low Iq, High-speed
200mA, Ig=5.5pA, 60dB

XC6201 10V, Low Iq
250mA, lg=2pA

High-speed
—

XC6216 28V, Low Iq
150mA, lg=5pA

20V,
Low Ig, High-speed

(NEW ]

FB type/Vour fixed

XC6701 28V, High-speed

XC6705/XC6706 20V

200mA, Ig=1.2pA, 50dB

Seamless GO

XC6702 36V, High-speed

150mA, 1q=60pA

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.

50dB 36V, High current

P | 300mA, Ig=40pA
65dB, Inrush prevention

11

»Negative Voltage

XC6902 3 pin
-16V, 200mA
Ron=4Q, 45dB

lCE function

XC6901 CE function
-12.4\V/, 200mA,
Ron=4Q, 45dB

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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Voltage Detector, Watchdog Timer (RESET/WDT) 2 2
g
—n 9,
. a o
mFeatures of TOREX Voltage Detector & Watchdog Timer €
o
eUltra-small : Ultra-small package and low-profile package. =
eUltra-low Iq : nA level low Ig achieving long battery life. 8
eMedium and high voltage monitoring : Separated Sense pin (Vsen), Adjustable Hysteresis (HYS) /wide-selection, Detection Delay. o
eVarious functions : Release Delay, Manual Reset (MR), Output logic: RESETB/RESET ;_?
° B
° B
mTypical Voltage Detector ((standard ) ( Lowig ) Small S (URDER DEVELOPWIENT) - £
Separated Sense pin (VSEN) XC6138 Sense pin 76V operation : ’
XC61C/G Simple function XC6127 Fixed Release Delay Multi-function
10V, 1g=0.7pA 50~800ms Voo: 0.5HA, Vsen: 0.2pA, +1.5% (TDB) _
1g=0.7pA, £0.8% Detect/Release hysteresis : 5~50% 8
A RESETB/RESET, MR Detect/Release Delay external adj.
| | RESETB/RESET, MR @
Release Delay i : c
. High Voltage =,
T Internally fixed VSEN pin z S
10V | v O
operation XC6119 | | XC6118 Separated Sense pin XC6132/XC6134 Separated Sense pin il %
Release Delay external adj. | 19=0.8A, £2.0% Multi- | Hysteresis external adj. E @
Release Delay 1g=0.9pA, £2.0% Sevili.’;led . | Release Delay external adj. function, | Detect/Release Delay external adj. S
kel 125°C | RESETB/RESET, MR, 125C
XC6126 Simple function Ultra-low Iq XC6136 Ultra-low Iq XC6135 Separated Sense pin
1g=0.7pA, +£0.8% —p | |q=88NA, +0.8% Ultra-low Iq, 1g=44nA, £0.8% XC6133 Release Delay external adj. g’j o’
RESETB/RESET - | RESETB/RESET Separated Sense pin % o
i RESETB/RESET, MR, 125°C : 9
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
o)
(=
5
mTypical Watchdog Timer (WDT) + Voltage Detector g
3
XC6121/XC§122/XC61.23/XC6124 Delay/WDT external adj. XC6130/XC6131 .Delay/WDT external ad;.
Delay/WDT internally fixed P | MR or WDT function ON/OFF control
Ig=10pA, WDT: 50~1,600ms 125C ]
Release Delay: 3.13~400ms z %
WDT function ON/OFF control g 2
o T
< 3
@ x
QD
«Q
D
(%]
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Load Switch, Push Button Controller 2 3
S ¢
— g
. a n
mLoad Switch <
o
eSimple type : For internal power supply line distribution. =
e Output protection : Current limit/protection for USB line, etc. Current limit external adjustment / Error flag function available. 8
eBuilt-in Ideal Diode function : Load SW with ideal diode function of low VF 20mV / low leakage / reverse current prevention, also with protection functions. o
mTypical Load Switch ((standard ) ( Lowlq ) Small B
o KB
5 B
) XC8101 Switch for internal power lines High current XC8102 Switch for internal power lines O g
»Simple type 6V, 200mA ———————J 6V, 400mA £
Ron=0.75Q, 1g=3pA Ron=0.28Q, Iq=4pA e
e . ~ Currentlimit T ]
) ) XC8107 Selectable current limits external adi. XC8108/XC8109 Current limit external adj. 5
» Output protection for power supply lines| 5.5y, 0.5A/1.0A/1.5A/2.0A, Ron=85mQ —J> 5.5V, 0.9~2.4A/0.075~1.3A adj., Ron=85mQ o
KSoft-start, Reverse current prevention, Flag ) \Soft-start, Reverse current prevention, Flag )
(2}
(FEATURED (FEATURED) =
o _ _ XC8110 500mA, Ideal Diode XC8111 1A, Ideal Diode n S
»Built-in Ideal Diode function 6V, Ron=120mQ —————) | 6V, RON=120mQ h o
. c
True Reverse current prevention High current | Trye Reverse current prevention 9 =
IEC 62368-1 certified IEC 62368-1 certified =
g
mPush Button
ePush Button Load SW : Shutdown function cuts off the power supply line and suppresses current consumption to 1 nA. g .
For preventing discharge during shipment / System power switch / Freeze measures. 3 o
: et
Push Button Reboot controller : Long press of Push Button outputs reboot signal. S
For countermeasures against freezes by system reset or toggling the power IC enable. S
el
mTypical Push Button Controller 1
(FEATURED (FEATURED) 3
XC6194 Shutdown/Wake-up SW XC6193 High current, Driving External Pch FET LCSD
» Push Button Load SW 1.8V~6V, 1A, 0.14Q, Power Good —p | Shutdown/Wake-up SW -
lsre=1nA, 1g=0.13pA High current | 1.8V~6V, Is;s=1nA, 1g=0.13pA
with @)
External FET > o
XC6190 Reset by long press at freeze % g
»Push Button Reboot controller 2 SW inputs, Press hold time: 7.5s/12.5s/ad] 3 =
— =} o
1g=0.01pA = %;_
&
3
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Product Groups @ TOIREX
Charger IC : For Li-ion/Polymer & LTO batteries

mCharger IC for Li-ion/Polymer batteries

eSupports charging currents from 1mA to 800mA.
eFor small-capacity Li-ion/polymer batteries, the multi-function all-in-one charger IC XC6810.

XC6810 + DC/DC

g N (standard ) ( Lowiq ) Small 2.0mm x 3.6mm
XC6808 CC=5~40mA j
Ultra-low leakage, Isat=0.1uA cm.,
CV=4.20V/4.35V/4.40V . rm DC;r\\lput i D o
Temperature Battery Temperature Monitor i Small, XC6810 CC=1~25mA, Ultra-small package . XCE810
Monitor © Multi- Vi=3.5~28V: Ready for Energy Harvestings
XC6802 CC=100~800mA function . le;E;Vge ‘function CI\N/=3 oA e R cso SHDN
4 —_— —_ : 40V,
C.V 4 ZO.V. : : Battery Temperature Monitor CHG/BATmOnEN 14—~
Simple Li-ion Charger IC [ xce803 cc=40~280mA ) § Charging state & Battery voltage monitoring | Moo | el
H H Li-ion/Polymer
XC6804 CC=200~800mA Shutdown/Wake-up, Charge ON/OFF Battory MmN wake-up <—J
' ISET Vss

CV=4.20V
Battery Temperature Monitor

mCharger IC & Voltage monitor for LTO batteries

o DO for charging and battery voltage monitoring IC recommended by LTO battery manufacturers.
e DO for charging is selected based on operating temperature and output voltage including temperature variation

eSelect a battery voltage monitoring IC set at a voltage to be released at the start of charging, ~6V SBD 150 for Charel 1.8~2.7V _
depending on maximum temperature of the battery and operation. oo 1 "
\ 4
( Standard ) @igh Temperatu@ I e A s Y I l e e
CE monitor: XC6140 |—p
FEATURED] - FEATURED] XC6142 (For 105°C) | RESETB
XC6240 For 85°C XC6242 For 105°C LTO Battery or RESET

»LDO for Charging Vour = 2.63V (2.70V@85°C) e | V57 = 2.63V (2.70V@105°C)
150mA, 1g=0.8pA, Isnk=0.24pA For High | 150mA, 1g=0.8pA, Isnk=0.24pA

temperature
*For charging at a lower voltage, use XC6215, Vour=2.5V. Recommended charger IC/monitor for LTO batteries may
(FEATURED (UNDER DEVELOPMENT)  vary depending on the battery used/conditions.
> LTO batt It XC6140 For 85C XC6142 For 105°C
attery voitage . .
. y 9 Detect: 1.6~2.2V _> Detect: 1.6~2.2V For details, please contact the battery manufacturer and us.
monitor Release: 2.475V, lg=104nA For High | Release: 2.450V, 1qg=104nA
temperature
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Automotive IC £ D
T a
=) (=
—n (@]
. . 3 o
mFeatures of TOREX Automotive IC (XD Series) €
o
e Automotive reliability support : AEC-Q100 compliant. -
eQuality management : Statistical Process Control (SPC) and Measurement System Analysis (MSA) are used for process control. 8
eManufacturing process control : AEC-Q001 / AEC-Q002 compliant. 0
eTraceability : Manufacturing/sales traceability is enhanced compared to general products (XC series). (‘D_?
—“-"' . 8 %
=== = / o
out automotive products A )T ° B
H H H . Torex's automotive products comply { TN =
mTypical Automotive IC (XD Series) ( Standard ) ( Lowlq ) (igh Temperatre) B o e a0 v G AN 3
»Voltage Regulator -
9 9 NEW 5
XD6506 Low Ig XD6239 Ultra High-speed High Voltage | XD6216 28V, Low Iq XD6702 36V, High-speed ©)
6V, 150mA 300mA, 1g=100pA, 80dB ——Pp | 150mA, lg=5pA 300mA, lg=40pA o
1g=0.8pA Inrush prevention, Ron=0.67Q 30dB@1kHz 65dB@1kHz %
z S
)
m £
1
»Voltage Detector g
; =
XD6133 Delay external adj. Multi-function| XD6132/XD6134 Separated Sense pin :Drnmtary A Falling Rising
Separated Sense pin =P | Hysteresis external adj. (cold crank support) \;E)I:age ”””””””” N Rel ltage:
RESETB/RESET, MR , 125C Detect/Release Delay external adj. syl \ Ve ezai/e vaage- -
RESETB/RESET, MR, 125°C ‘ PR RS 8 o
| Hysteresis adj. : Vs 0 il
|
7.0v VIn 7/~ o Detect Voltage: S gﬁ
l l Vor ;
| |
Watchdog Timer (WDT ‘ ‘ > s
» Watchdog er ( ) RESETB A | ! &
+ Voltage Detector Delay/WDT output L [N Q
XD6121/XD6122/XD6123/XD6124 external adj. | XD6130/XD6131 ! 1 = 2
Delay/WDT time internally fixed —_— Delay/WDT time external adj. L»; | ! v @
Ig=10uA, WDT: 50~1,600ms MR or WDT function ON/OFF, 125°C e ! Npo!
Release Delay: 3.13~400ms D613 HDF < and R IDR /o Delay adi o’
. : Hysteresis and Release/Detect Delay adj.
WDT function ON/OFF > 5
c o
5 BE
3 -
o I
|
@ x
QD
«Q
D
(%]
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Solution Guide : Contents s 3
S 5
o 7]
Various power supply configuration solutions to match each input power source, overall power supply requirements, and circuit applications %
<
mOptimal power supply configuration for each power source mOR connection solution for Backup and multiple power sources Py
ePrimary battery 17-18 eBackup power supply with Primary battery 29 ;?
Q
Small and Low Consumption solution eBackup power supply 30 § -0'9
1= Q
elLi rechargeable battery with Rechargeable battery / LTO battery / Supercap (EDLC) 1
(V)
Small and Low Consumption solution 19 5} aQ
< =
Ultra-small and Multi-function solution 20 Technical guide @
Multiple power rail solution 21 * Ideal Diode SW and Step-up DC/DC suitable for "OR" connection 31 o
<
v'Ideal Diode SW for OR connection with reduced VF loss g
Technical guide v'Step-up DC/DCs for OR connection .
» Low power consumption method utilizing operation range of MCU/SoC ) i 9
. mLTO battery : Small and Low Consumption solution =
v'Step-down and Step-up DC/DCs changing the output voltage 22 ch /Disch Ref Solut - 5 B
according to the operation of the MCU/SoC et-hargefliischarge reterence solution = )
« For further lower power consumption / Battery life improvement 23 eSolution for Small and Low Consumption devices 33 : B
v'Ideal Diode IC to reduce the diode loss
v“Ship function” to prevent battery discharge during shipment mSolution for Energy Harvesting 34 @
(]
Q
=
5V POL solution for Multiple power rails 24 . . °
* . HHple pow ' mLow Profile Power Supply solution for h=0.33mm/0.40mm max. 35 1
a8
(@]
Technical guide §
» TOREX Built-in inductor Micro DC/DC for achieving small / low EMI 25 g 2
g &
5}
012V/24V and 2-cell Li or 4-dry cell : LDO solution 26 <
e12V/24V  Small solution 27
Multiple power rail solution 28 :3;
g 2
< T
5 %
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Primary battery : Small and Low Consumption solution

m3V Li Primary battery or 2-dry cell : Supplying battery voltage to MCU directly

eChallenges :
Low EMI and low ripple Step-up DC/DC for RF/Sensor

Preventing discharge of battery after shipment / Countermeasure for system freeze

RESETB

POR or I/O

Vin_ | (3) Ultra-low Iq RESET
’ XC6136C

i --0 S
4.—1‘
! 1 (1) Push Button
Li Primary (Mn0,)  :1.8~3.2V _ | § . Load SW: XC6194
(socl,)  :2.4~3.6V ' SXV ,,,,,,,,,,,,, SHDN |
2-dry cell in series  :1.8~3.2V : A
S —
1 SBD (Low IR)
- XBS013S
Push Button SW -
777

for both XC6194 and MCU
Product Features
(1) Push Ists=1nA, Shutdown function(Ship/Main power SW)
(FEATURED)
button SW XC6194  [FEATURED) For system freeze, Preventing liquid leakage (UVLO)
Built-in inductor, F-PWM, PWM/PFM
XCL102/XCL103 3MHz, 450mA@3.3V—5V
XCL104 / XCL105 | Built-in inductor, F-PWM, PWM/PFM
(2) Step-up ((NEW J| 1.2MHz, 590mA@3.3V—5V
DC/DC Ultra-low Iq Iq=400nA, PWM/PFM
FEATURED, ’
XC9145 1.2MHz, 430mA@3.3V—5V, Vsr=1.6V
XC9147 / XC9148 | F-PWM, PWM/PFM
1.2MHz/3MHz, 750mA@3.3V—5V
(3) RESET IC XC6136 Ig=100nA class Ultra-low Ig

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.

VDD

Low Ig MCU

(2) Step-up DC/DC
PWM: XCL102, XCL104
XC9147
PWM/PFM :
XCL103, XCL105
XC9145, XC9148

RF / Sensor

(1) Push Button Load SW with Shutdown function : XC6194
Shutdown at shipment to reduce the discharge current from the battery to 1nA.
For Main power SW / Forced shut-down at system freeze / Prevention of battery
liquid leakage.

(2) Step-up DC/DC for RF/Sensor
e Step-up when only in use, cut-off by Load disconnection function when not in use.

eBuilt-in inductor Micro DC/DC is suitable due to small size and low EMI.
(XCL102/XCL103, XCL104/XCL105)
eFor RF/sensors always operating
400nA Ultra-low Ilg PWM/PFM step-up XC9145 achieving high-efficiency always.

e\When low ripple is important
PWM step-up DC/DC XCL102, XCL104, and XC9147 are suitable for low ripple
regardless of load.

17 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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=z
(9%}
. . . =
Primary battery : Small and Low Power Consumption solution B
Q.
o 72}
mFrom 3V Li Primary battery, 1 or 2-dry cell : Supplying boosted voltage to MCU %
eChallenges : High efficiency / low EMI / Low ripple Step-up DC/DC ! ! =
. Example of adding Shutdown Function
Small / Low lq / Long battery life 5
(@]
L8732V F=m oo N B
— - Q| -
\ RESETB | Step-up T
iy, (2)Ultra-low Iq RESET POR or 1/0 | Pushbutton | e Low I 5§ S
XC6136N | Loadsw ! MCU / RF > c
Low Ig | oy XC6194 l g %
MCU / RF Y ) g g
- <
1.5V battery bx (1) Step-up DC/DC 3 VDD ﬂ i ’
1x Dry cell :0.9~1.6V PWM/PFM : o
3V battery e NCo1an xCo1ae I /o Added Push Button Load SW : XC6194 2
Li Primary (Mn0,) ~ :1.8~3.2V — BAT | bEM:XCL100/XCL101 ! ’ Sensor For Prevention of discharge after shipment / 5
(s0Ct;)  :2.473.6V 7;7 A | Main power SW / Forced shut-down at freeze
2-dry cell in series : 1.8~3.2V CE™ !
IR (See Page 17.) 2
For Bypass type \_ ) g
S S
S B
O <
B
Sroela Eefes (1) Step-up DC/DC for MCU .
XCL100 / XCL101 | Builldn inductor, Low Iq PFM (@) For low power consumption )
80mA@3.3V—5V, UVLO (XCL100) eGeneral use - Supply with always boosting at high efficiency 5
ilin i For 3V battery  :1g=400nA PWM/PFM step-up DC/DC XC9145 o o
Built-in inductor, PWM/PFM I @
XCL103 3MHz, 450mA@3.3V—5V High efficiency 89.9%@10uA 5]
(1) Step-up Built-in inductor. PWM/PEM For 1.5V battery : Built-in inductor PFM Step-up Micro DC/DC XCL101 - S
XCL105 [ NEW ) ’ 4 0
DC/DC 1.2MHz,590mA@3.3V—5V el ow Ig power technique - Boost only when MCU is active g <
- H " " H a @
XC9145 Ultra-low Iq 1g=400nA, PWM/PFM Use products with "Bypass" function to boo.st.only when necessary, and 7
1.2MHz, 430mA@3.3V—5V, Vg=1.6V supply through battery voltage when the MCU is in sleep mode for even lower <
Low Ron Bypass, PWM/PFM power consumption. (XCL101C, XCL103E, XCL105B/E/H/K, XC9148B/E/H/K)
-FEATURED
XCo148  (FEATURED) 1.2MHz/3MHz, 750mA@3.3V—5V, m
(b) For Small / Low EMI :ae @
— C
(2) RESETIC XC6136 g=100nA class Ultra-low Iq Use Built-in inductor Micro DC/DC (XCL101, XCL103, XCL105) S 3
©
s 3
O T
5 B
«Q x
@
@
n
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Li rechargeable battery : Small and Low Power Consumption solution ? 3
s 2
< g
o 0
mProducts using Li-ion/Polymer rechargeable battery : loT Sensor/Wearable etc. %
eChallenges : Prevention of discharge after shipment / For system freeze -
High efficiency / Ultra-low lgq Step-down DC/DC Vl_N> (5) Ultra-low Iq RESET | RESETB EY
Q
Low noise LDO for RF/Sensor XC6136N 5
S B
I O
=2 Q
iy cso| - - s B
USB etc. (1) Liion/Polymer | 350y 5 1 -0 O | (3) Step-down DC/DC /O PORor /0 z B
Charger : XC6802 ‘ + Ultra-low Ilg  :XCL233 VDD < s
XC6808/XC6803 L L(ZLPS“VSJ‘_E;‘:%Z;“ 3 xcoz7e 33V | 7
TS ISET THIN § It 1 Ultra-low EMI : XCL202 (1:8V)_
L SW_______ _SHDN § Low Iqg MCU o
‘ A A VSETA 3
: ! (XCL233,XC9276) --------~- 7 o
Thhow | e T
Riser | 1/0
NTC | Li-ion | SR S e *- > »
Polymer | SBD (Low IR) CE 2
= ﬁ XBS013S (4)LDO 4—‘ : 5
B GO 1 XC6241 3V o ©
777" push Button SW — High PSRR: XC6233 P RF/Sensor ’\2’ 3
for both XC6194 and MCU ®
Eroilia: st (2) Push Button Load SW with Shutdown function : XC6194 g
Lich c XC6802 CCICV Charger, CC=~800mA Shutdown at shipment to reduce the discharge current from the battery to 1nA. 13
| arger i =
g XC6808 / XC6803 | CC/CV Charger, CC=~280/40mA, Battery Temperature Monitor Main power SW / Forced shut-down at system freeze % §
() bPuutf:n “w XC6194 ::S:;:;yr;?é nf';:‘;::;"“ function(Ship/Main power SW) (3) MUltra-low Iq Step-down DC/DC for MCU ~ o
D) Ultra-low Ig DC/DC is suitable. (XCL232, XCL233, XC9276 : [q=200nA) g 2
-FEATURED ilt-in i = . . . =
XCL232 Built-in inductor, 1q=200nA, PFM, 150mA VSET function lowers Vour in sleep mode to achieve lower Iq. (XCL233, XC9276) g &
Built-in inductor, 1g=200nA, PFM, 150mA, Ultra-low EMI XCL202 to prevent noise to the Sensor. o
(3) Step-down XCL233  [(NEW J| \sery,, . selectable) P .
DC/DC
XCL202 Built-in inductor, Ultra-low EMI, PWM/PFM, 1.2MHz, 400mA (4) LDO for RF/Sensor : XC6241
-
XC9276 Ig=200nA, PFM, 150mA, VSET(Vour selectable) GO function automatically switches between low Iq and high-speed according to 2 "
L . . Q
(4)LDO XC6241  [FEATURED)| 1q=0.6uA, PSRR=60dB, GO, 150mA the output current, achieving both low consumption and high-speed response. = é
©
XC6233 High-speed PSRR=75dB, 200mA % =
(5) RESET IC XC6136 Ig=100nA class Ultra-low Iq l%n* %-?
|
@
n
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Li rechargeable battery : Ultra-small and Multi-function solution ? 3
2 £
=N g
o 0

mUltra-small products using Li-ion/Polymer Rechargeable battery : Hearables/Wearables/IoT Sensor etc. . =

XC6810 Application Examples ;_2

eChallenges : Various controls and protections suitable for small Li-ion/Polymer

Prevention of discharge after shipment / Charge status & Battery voltage monitoring Wireless power transfer 2l

~ o= Q

Two-wire communication to Cradle / Supports various types of energy harvesting hd 35728V y | XC6810 3
R S W
; PMID ‘ ‘ CSo ¢ I - 2
5V USB etc. : (2) Step-down DC/DC | 3.3v I/0 ° B
3.5728V _ V, | \O ouT Ultra-low Iq  : XCL233 (1.8v) ] Solar and Other Energy Harvesting 2 o
-0 \oqo XCL232 vbD 30 3s~asvy [XCeB10 3 E
TVS XC9276 S

S Ultra-low EMI : XCL202 Low Iq

\\] VSET* MCU + RF No reverse current I o

. : (XCL233,XC9276) ! -~ | . prevention SBD required fj

(1) ;\AUI%' ! < SHD7 Charge state communication to Cradle 'Q

unction 4 | CHG/BATmonEN 2-wire
ISET < 1/0 Charge case
Il 'CO/ BATMON > Cradle| ©°M™ v,,  XC6810

|
dLE Yo

»
o
C
(=3
~
Sl S
— KAl
S
S <
< B

Push Button SW

XC6810 | Wake-U

SBD (Low IR)
THIN >ﬁ Li-ion XBS013S ’ Sensor
NTC for both XC6810 and MCU

0
QD
(]
(1) Charger IC suitable for small and small-capacity Li batteries : XC6810 g
FIEEE] HEELUTES #CC/CV control and protection suitable for Li batteries up to 50mAh. o
3.5~28V, CV=3.80V~4.40V, CC=1mA~25mA .Battery Vo|tage monitor : BATMON A §
Battery Temperature Monitor, Charge ON/OFF, Current path Suitable for battery voltage monitoring by A/D of MCU. =
(1) Li Charger IC | XC6810 (NEW J| Charge status & Battery voltage monitoring . o ?)
Shutdown/Wake-up, Two-wire communication to Cradle eCharger status monitor : CSO g .
Supports various types of energy harvesting « Two types of charge status notifications are available: LED and frequency 2 |°
XCL232 Built-in inductor, 1g=200nA, PFM, 150mA based on charge level. Both are ideal for notification to MCU. 3
Built-in inductor, 1g=200nA, PFM, 150mA, » The frequency type can also be connected to the CSO to modulate the
(2) Step-down XCL233 [ NEWJ : . . - .
DG/DC VSET(Vour selectable) input to achieve two-wire communication with the charger case or cradle. m
(]
XCL202 Built-in inductor, PWM/PFM, 1.2MHz, 400mA, Ultra-low EMI e Shutdown by SHDN signal to prevent discharge of Li battery after shipment. ) %
=]
XC9276  (FEATURED)| 1g=200nA, PFM, 150mA, VSET Startup by inputting "L" to Wake-up with Push Button SW or by applying V. Tz 3B
. ol =
eSupports input range up to 28V. ol =
Supports various types of Energy harvesting 2 ?;i
QD
«Q
D
(%]

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 20 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.


https://www.torexsemi.com/products/battery-charge-ics/series/?name=xc6810
https://www.torexsemi.com/products/built-in-dcdc-converters/series/?name=xcl232
https://www.torexsemi.com/products/built-in-dcdc-converters/series/?name=xcl202
https://www.torexsemi.com/products/step-down-dcdc-converters/series/?name=xc9276

Solution Guide @TOREX

Z
@
. . . . s
Li rechargeable battery : Multiple power rail solution ? 3
D Q.
S 5
o 0

mProducts that requires multi-voltage from Li-ion/Polymer Rechargeable battery push %

eChallenges : Small / High efficiency / High-speed response / Low EMI Step-down DC/DC (4) Push Button Button SW -

ic switchi - i Reboot: XC6190 x1~2 P

Automajuc SW|tc.h|ng between SY and Li battery / Current path function Added RESET function -o-— 8

Prevention of discharge after shipment / For system freeze at system freeze VIAN RSTB | | - 5
; | 77 Q N
(M pWee : B
: : o S
! ! jon ~
5V v v \ 4 ENl ©
USB etc SBD (3) Step-down DC/DC I/O  RESET I/0 g g
i XCL201/XCL202 VDD 10 5

csSo XCL205/XCL206 3.3V -
. 3.3~ XC9235/XC9236 200mA

(1) Li-ion/Polymer 4.2V ——o\o—)i—— MPU/Memory g

Charger : XC6802 (2) Ideal Diode SW (3) Step-down DC/DC FPGA S

XC6803/XC6804 XC8110/XC8111 P =

TVS ISET THIN XCL205/XCL206 ———» VDD_Memory
ce A XC9235/XC9236 1.5V ®
H o- AN\~ 400mA c
— - B
Reer T 4 > E (3) Step-down DC/DC < B
NTC | Li-ion 77 XCL211/XCL212 P VDD_Core Y B
Polymer Nch FET XC9242/XC9243 0.9V < B
XP222N 800mA

Added Shutdown function @

(o]

Block Product Features (2) Ideal Diode Load SW : XC8110/XC8111 £
_ XC6802 CCICV Charger, CC=~800mA Ideal Diode achieves automatic switching between 5V input and Li battery g o
(1) Li Charger IC XC6803 / XC6804 | CCICV Charger, CC=~280/800mA Battery Temperature Monitor VF loss is also reduced. Adding Nch FET enables Shutdown function at shipment. 8
=
True Reverse current prevention Ideal Diode Load SW ) o ;
(2) Iqeal XC8110/XC8111 | VF=20mV, 500mA (XC8110), 1A (XC8111) (3) Step-down DC/DC for MPU/Memory/FPGA (POL converter) g 2
diode SW IEC 62368-1 certified Stable operation, miniaturization, and low EMI are realized by placing Built-in g o

. - (0]

CL20L | XCLagp. | Bultin inductor, PWM, PWMIPFM, 1.2MHz, 400mA inductor Micro DC/DC close to the load as POL converter. =

CL201/XCL202 |\ = EMI (XCL201/XCL202, XCL205/XCL206, XCL211/XCL212)

(3) Step-down XCL205 / XCL206 | Built-in inductor, PWM, PWM/PFM, 3MHz, 600mA m
DC/DC XCL211 / XCL212 | Built-in inductor, F-PWM, PWM/PFM, 2.4MHz, 2A (4) Push Button Reboot controller : XC6190 g g
XC9235 / XC9236 | PWM. PWM/PFM, 1.2MHz/3MHz, 600mA Addgd Push Button Reboot IC that can reboot the system by long pressing the o %
XC9242 | XC9243 | F-PWM. PWM/PEM, 1.2MHZ/2.4MHz, 2A physical SW for freeze countermeasure. Physical SW can be shared with other uses. % 3
(4) Reboot IC XC6190 For system freeze, Hold SW 1 and 2 "L" to output reset signal ‘é’* §
e 3
«Q
D
(%]
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Low power consumption method utilizing operation range of MCU/SoC

mAchieving longer battery life & low power consumption by changing the output voltage based on an operation of MCU/SoC

eTechnical trend and challenges

 Current MCU/SoC can operate in a wide voltage range (e.g. 1.6 to 3.8V).
« 3V is required for the analog part and high-speed processing,
but a low supply voltage such as 1.8V can be used during sleep mode.
This results in lower power consumption.

oTOREX Proposal : Low power consumption by changing output voltage

» Dynamically changing output voltage according to MCU/SoC operation,
greatly reducing power consumption in standby state.

» Ultra-low Iq Step-down DC/DC with VSET function : XCL233, XC9276

* Vour can be switched by the VSET pin.
» 200nA Ultra-low Iq achieves always high efficiency: 85.5%@10uA

Li-ion
3~4.2V
—> Ultra Low Iq » VDD
rh Step-down DC/DC Low Iq
XCL233 MCU / RF
1 bCM XC9276 VSET < 1/0
7;7 H : Step-down to 3.0V
L : Step-down to 1.8V

mUltra-low Iq VSET (Vour selectable) function Step-down DC/DC

Product Features Vin (V) [Vour (V) [lour (MA) Package
Built-in induct
XCL233 V;'ET"Z\T uze(l)trectable) 05~36 CL-2025-03
(NEW ) o 1.8-6.015 yaiues| 190 (2.5x2.0x1.04mm)
1g=200nA, PFM
XC9276 VSET(Vour selectable) 0.5~3.6 Uigfzgsv(z'zo;;o;‘:gjinm)
Ig=200nA, PFM 18-601; vaes| 190 (2.8x2.9x1.3mm)

WLP-6-03 (1.72x1.07xh0.33mm)

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.

22

Change supply voltage according to MCU operation
|

3V 3V o n case of 3V N
1 1 [}
I 3 12
b Power consumption
ty ty ; aw one.
3 1.8V 1.8V 1.8V S
§ [+ Sleep »>—j¢ Sleep »—1¢ Sleep > 3 In case of 1.8V
2 Active Active 2 54
5 43\; 1.8V
., 5 s 3uA
L Time Reduced power consumption while MCU in Sleep

» Step-up DC/DC with Bypass function : XCL105B, XC9148B/H, XC9142B/E

 Switching between voltage boost and battery voltage through
* During MCU sleep, supplying through battery voltage, and Iq of the IC is OpA.

Li Primary
1.8~3.2v
Step-up DC/DC » VDD
XCL105 Low Iq
E— XC9148, XC9142 MCU / RF
71: Bypass type CE «¢ 1/0

H : Step-up to 3.3V
L : Bypass the battery voltage

mBypass type Step-up DC/DC

| mA
Product Features Vin (V) | Vour (V) @C)§T:3\(I—>5\)I Package

XCL105B Built-in inductor 0.65~6.0 DFN3030-10B

PWM/PFM, 12MHz | Vsr=09 | 18755 | 590 (3.0x3.0xh1.7mm)
XCo148B/H | PWM/PFM 0.65~6.0 1855 50 USP-6C (1.8x2.0xh0.6mm)

1.2MHz/3MHz Vsr=09 | ' SOT-89-5 (4.5x4.6xh1.6mm

PWM/PEM 0.65 ~ 6.0 SOT-25 (2.9x2.8xh1.3mm)
XC9142B/E 1.2MH2Z/3MHz Ve = 0.9 1.8~55 500 USP-6C (1.8x2.0xh0.6mm)

. T — U,
WLP-6-01 (1.08x1.28xh0.4mm)
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Further lower power consumption / Battery life improvement

mldeal Diode to reduce power loss of diode

eTechnical trend and challenges

» Many diodes used in each power lines for reverse current prevention, etc.

» SBD generates about 0.4V of VF loss and reverse current due to leakage,
and the loss is more than 0.4W at IF=1A, which is an obstacle to high
efficiency and miniaturization.

oTOREX Proposal : Significantly reducing VF loss
»Ideal Diode Load SW: XC8110 / XC8111

 Achieving VF=20mV, and loss is 1/20 of SBD when current is 200mA or less.
And even at 500mA, greatly reducing loss which is only 1/6 of SBD

 Leakage current is 0 YA, preventing reverse current harmful to batteries.

* IEC 62368-1:2018 certified. Greatly improving safety with current limit and
other protections integrated.

A
'<E? , Schottky
Ideal Diode : Ve,=20mV = Ideal Diode | Barrier
v v 3 function // Diode
IN out - i
Io R R frommes
0.10F 0.1pF b /i
3 I
o I
[ ™
Veorwaro 0.45v -
20mv
Forward Voltage : V¢ (V)
mldeal Diode Load Switch
Product Features Vi (V) | Ron |loyr (MA) Package
XC8110 VF=20mV
3.6uA (Forward bias) 500 WLP-4-02 (0.82x0.82xh0.5mm)
———0pA (Reverse bias) |1.5~6.0/120mQ SOT-25 (2.9x2.8xh1.3mm)
XCBILL  iEC 62368-1:2018 1000 | USP-6B06 (1.8x1.5xh0.33mm)
certified ’

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.
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m"Ship function” to prevent battery discharge during shipment.
eTechnical trend and challenges

* Discharge current from the battery after shipment is so large that the
battery may not be usable at the time of usage.

* Due to an increase in the number of devices with built-in batteries and the
need to ensure water resistance, the conventional method of preventing
discharge by using plastic insulating tabs has become difficult.

oTOREX Proposal : Preventing battery discharge by Ship function
» Push Button Load SW: XC6194 (1A) / XC6193 (1A + External Pch FET)

- Ship function greatly reduces discharge after shipment to 1nA.
- When in use, operation is started by pressing push button.

Cut OFF at Shipping, only 1 nA I I'
18432V T T ISS=D T 1
7 I §' > *—> o

Step-up DC/DC

Push Button
Load SW : XC6194

__________ _ Low Ig MCU
swh son A
S * - % o |0
[ﬂ . Shutdown by MCU
B Wake-up by Push Button
Push Button SW 777
for both XC6194 and MCU
mPush Button Load Switch with Ship function
Product Features Vin (V) Ron |lour (MA) Package
XC6193 lste=1nA Internal 1A
Shutdown function 18-60 + External Pch FET USP-8B06
XC6194 (Ship/Main power SW) R (2.0x2.0xh0.33mm)
For system freeze 140mQ 1,000
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5V : POL solution for Multiple power rails 3
s 2
=N g
o 0
mPOL multiple rails power supply for MPU/FPGA %
eChallenges : Stable operation and reduced CL/bypass capacitors (2) RESET cd -
Small / High efficiency / Heat dispersion / Low EMI EithiR=leaselbelay, D
9 4 P XC6119C(e.g. 2.8V) 1 3
Start-up/Shutdown sequence I 5
33V RESETB‘ S 3
5\/‘ (1) Step-down DC/DC | 300mA o VDD 10 POR a' 2
o PWM, PWM/PFM: T T V- o £
XCL205/XCL206 L 8 9
*— CE XC9235/XC9236 I @ 93
Y MPU/Memory (3) Start-up/Shutd = S
art-u utdown power sequence 7
(2) RESET RESETB + s8D FPGA b P q
with Release Delay > i¢—o» 1/0
XC6119C (e.g. 4.2V) LSV 1A A
(1) Step-down DC/DC =V AA o
o L PWM, PWM/PFM: ~$—»|VDD_Memory VDD_I/O
XCL211/XCL212
I »—’\/\/\,—I> CE XC9242/XC9243 CLI 5 2
o o
;E = »— VDD_Memory §
5 B
(1) Step-down DC/DC | 0.9V 1.5A »— VDD_Core <
L » VDD_Core - [9)
) PWM, PWM/PFM: hd - \4 \ \4 > NI S
f > XCL211/XCL212 oL - z B
> CE XC9242/XC9243 I \_ Time /
(3) Start-up/Shutdown sequence —— Ry X
i L Discharge
with RC Delays ;E .
Block Erolia: e (1) Step-down DC/DC for MPU/Memory/FPGA (POL converter) ’% .
CL205 / XCL20G Built-in inductor, PWM, PWM/PEM Stable operation, miniaturization, and low EMI are realized by placing Built-in Py %
XCL205/ XCL 3MHz, 600mA inductor Micro DC/DC close to the load as POL converter. =
=)
Built-in inductor, F-PWM, PWM/PFM (XCL205/XCL206, XCL211/XCL212) & g
XCL211/ XCL212 o <
(1) Step-down 2.4MHz, 2A L . ol IS
(2) Monitoring 5V input 2
DC/DC 9235 [ XCoag | PM: PWMIPEM _ . ) g
1.2MHz/3MHz, 600mA Monitor 5V input with the voltage detector. (XC6119)
Controlling Start-up/Shutdown sequence and notifying voltage drop to MPU/FPGA.
XC9242  XC9243 | WM., PWM/PFM m
1.2MHz/2.4MHz, 2A (3) Start-up/Shutdown power sequence 2 |,
«Q
(2) RESET IC XC6119 Low Iq, External Cd Release Delay The RC delay to each CE pin of the DC/DCs and the CL discharge function make it ; %
easier to implement start-up / shutdown sequence. & 5
s <
Drive the RC delays with the CMOS output type (XC6119C) voltage detector 2|l
= (]
|
@
n
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TOREX Built-in inductor Micro DC/DC for achieving small / low EMI 2 3

(o}

o 1)
mTOREX original Built-in inductor Micro DC/DC XCL Series mEMI comparison of Built-in inductor Micro DC/DC and stand-alone DC/DC %
. Conventional product Micro DC/DC Micro DC/DC <
eTechnical trend and challenges o236 SNIH: . XC1202 1.2MHe ;

* For stable operation of devices, it is important to place power supply ICs 5
close to MCUs and FPGAs. Especially in cases where multiple power . = .
supplies are required, selecting power supply ICs suitable for POL (Point of 2 B § g
Load) is a challenge. 38 oI5

 Miniaturization of power circuits including ICs and low EMI are essential. - % % %’

b S c
5 E;

oTOREX Proposal : Built-in inductor Micro DC/DC
P Significant miniaturization of power supply circuit

a
<
go)
©)]
=

 Achieves a significant reduction in mounting area and providing s
mallest class of power supply solution.

Near magnetic field
50MHz~300MHz

¢ Unique package structure / Optimum inductor for the internal IC. ,Ej &
s =
« Efficient heat dissipation performance with structures that connect H 5 =
. . . n 70 >
IC/coil and substrate with low thermal resistance. - . o o = -
r% - % @ ﬁ g_
; -s %w § 40 Vm'ma(:"")—-,_ < o
9.6x5.8mm = 56mm? 6.5x3.0mm = 19.5mm? 2 8 i, L3
§ E L E ) \/&v/
65% S T » o .
reduction = o"‘ 00 %0 nm 00 o "0 100 1000 g
Froquascy [tz Friomscy (W] Frequency [MHz) é
©
S 9
3
Benefits of POL (Point of Load) power supply and Micro DC/DC §-
.
o . . - 4 0
Stand-alone DC/DC Built-in inductor le'er DC/DC Shorter power supply wiring length. S =
External parts : 3 pcs External parts : 2 pcs In addition to stable operation, reduced capacitors. Corel D)c(%c 1
Heat source dispersion facilitates heat dissipation FPGA /SoC | 77 3
» EMI reduction due to unique Built-in inductor structure xcL |—®¥ voo_io Core2
v'The pocket-type structure covering the IC with a coil and the optimum « Using Micro DC/DC XCL Series bc/oc | T vemory 7 m
placement of the IC enable a significant reduction of radiated noise with built-in inductor for POL converter Analog 7__}% D)C(%C a 2
<
compared to the stand-alone IC. enables further miniaturization, L —i T 3
v'Can be placed near RF ICs/Sensors, etc., contributing to miniaturization. lower EMI, and easier design. bc/oc T 5 =
T
= ]
- -l
@
]
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12V/24V and 2-cell Li or 4-dry cell : LDO solution ? 3
2 £
< g
o 0
m12V/24V input, 2-cell Li / 4-cell dry cell operation: Low Power Consumption system with simple LDO %
eChallenges : Small/ Low Iq/ Simple -
Load transient response to RF/Sensor 5
(e]
=5
12V/24V input 2-cell Li Primary or 4-dry cell in series % -5
S
(2) VSEN High Voltage T a
Vean Low Iq RESET | RESETB Vin (2) Low Iq RESET | RESETB > 5
XC6138 XC61CN g o
® g
Cd/MRB L Vin 2-Li Primary in series: 3.6~7.2V v - é
I L 4-dry cell in series  :3.6~6.4V POR or I/O
(1) LDO &—»{ VDD
12v/24V (1) LDO POR or I/O L Low Iq - XC6201 3.3V 2
—»————@—— High-speed : XC6701 » VDD GO : XC6705, XC6706 100mA Mcu -
0
XC6702 3.3V MCU =
Low Iq :XC6216 200mA l 1/0
GO : XC6705, XC6706 /o CE 9
cE (1) LDO 3v 5
(1) LDO Lowlg :XC6201 100mA N g'
High-speed : XC6701 3V GO : XC6705 > RF / Sensor S o
lowlg  :XC6216 100mA RF / Sensor N E
GO - XC6705 o <&
P
H (]
Block Product Features (1) Medium Voltage LDO £
XC6701 28V, High-speed PSRR=50dB, 150mA eFor 12V/24V input 1
XC6702 36V, High-speed PSRR=65dB, 300mA Selecting by input voltage range and current consumption 2y %
1 LDO XC6216 28V, Ig=5uA, 150mA eFor 2-Li/ 4-dry cell : XC6705/XC6706 §
(1 XC6705 / XC6706 | 20V, Ig=1.2uA, 200mA Seamless GO achieves both low Iq and high-speed response. g @
((NEW J| PSRR=50dB, Seamless GO, Soft-start, CE (XC6705) Supports high-speed response required by RF and Sensor. s 7
XC6201 10V, 1g=2.0pA, 200mA g
High Voltage Sense pin: 76V (2) RESET IC
UNDER Ultra-low g Voo: 0.5uA, Vsen: 0.2UA@12V eDirect monitoring of 12V/24V input with Vsgy pin of XC6138,
2)RESET IC XC6138 | pVELOPMENT)| perect/Release Delay external adj " : ; L : m
(2) : no dividing resistors required resulting in low Ig and high accuracy. o
Hysteresis: selectable from 5~50% a %
_ . . )
XCB1CN 10V, 19=0.7A eFor applications below 10V, monitor voltage with low Ig RESET IC XC61CN. 3 %
s 2
() o
=3 D
= (]
«Q x
QD
«Q
D
(%]
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12V/24V : Small solution =l =
2 £
< g
o 0
mVarious small products and modules operating at 12V/24V : Industrial Sensors / 10T %
eChallenges :  Miniaturization / low EMI / Heat dissipation . e -
N . . . (4) 12V/24V input monitoring
Monitoring / Responding to input voltage fluctuation ~ D
(e]
12v/24v 5V Example of Detect/Release Hysteresis and Delay §
v (1) Step-down DC/DC » 5V . 2 _O-g
XC9270/XC€9271 33y I*’”m:ry i ol S 2
XC9246/XC9247 npu Ising alling 9
/ (2) Step-down DC/DC | 200mA » VDD Voltage Release Voltage : g o
xc05/xct206 | T ||| gyl Ao L Vor = Vo + Vi ® 3
. o XC9235/XC9236 Low Ig MCU i 25
(4) VSEN separated CE v Hysteresis : V, s 2
> RESET SBD 8.5 =~  Detection Voltage :
Vsen XC6138N > 1/0 Vor .
RESETB CE > 2
cd/mre L (2) Step-down DC/DC 5
1 ;C XCL205/XCL206 3v RESETB =
XC9235/XC9236 100mA | RF/S -
- ) . > ensor output
Dividing resistors to VSEN, for external setting (3) LDO : XC6233 > g)
(4) VSEN separated §
Vsen RESET il S B
XC6118C |y N )
XC6134C (Hys Adj.) Hysteresis, Release/Detect Delay N c
A(HYS) L - J <1&
— cd
I (1) Primary Step-down DC/DC for 12V/24V input
. . o9)
Block Product Features Input voltage range and output current suitable for small devices, and frequency 8
(1) Primary XC9270 / XC9271 | 30V, PWM, PWM/PFM, 300kHz/500kHz, 2A matches for miniaturization. 5
- - 2]
Step-down DC/DC XC9246 | XC9247 | 16V, PWM, PWM/PFM, 1.2MHz, 1A (2) Step down DC/DC for MCU/RF/Sensor % %
(2) Step-down XCL205 / XCL206 | Built-in inductor, PWM, PWM/PEM, 3MHz, 600mA Realizing stable operation, small size, low EMI, and low ripple by placing Built-in g.
DC/DC XC9235 / XC9236 | PWM. PWM/PEM. 1.2MHz/3MHz, 600mA inductor Micro DC/DC close to the load as POL converter. (XCL205/XCL206) 1
o <
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention (3) LDO for RF/Sensor : High-speed LDO XC6233 is suitable. ol 15
High Voltage Sense pin: 76V §
UNDER Ultra-low 1q Voo: 0.5uA, Veen: 0.2uA@12V (4) 12Vv/24V input monitoring Voltage Detector =
xC5138 orr65M1] qrecymetase Detey sxeral o . ot .
Detect/Release Delay external adj. eMonitors 12V/24V input with sense pin separated Voltage Detector.
s ~ 0,
(4) RESET IC Hysteresis: selectable from 5-50% ¢ XC6138 directly monitors without dividing resistor, realizing low Iq and high ::;'
XC6134 Separated Sense pin, Hysteresis adj., accuracy, as well as supports Release Delay and Detect/Release Hysteresis ) é’
Release/Detect Delay adj. options. &I) '5
XC6118 Separated Sense pin, Low Iq, Release Delay external adj. eDetect/Release voltage can be set by using Separated Sense pin type with 5 %
dividing resistors and Hysteresis external adjustment type. (XC6134, XC6118) = §
@
D
(%]
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12V/24V : Multiple power rail solution |-
5 £
< g
. ) . . g b

m12V/24V POL multiple rail and Positive/Negative power supply =

eChallenges : Small / High efficiency / Heat source dispersion / Low EMI power supply from 12V/24V -

Start-up/Shutdown sequence >

O

Positive/negative power supplies for various 1/0 and analog circuits =
®? D
12V/24V T 8
(1) Step-down DC/DC | 5V o 3V > £
XC9270/XC9271 3.3V > z 2
XC9246/XC9247 200mA 2
(2) Step-down DC/DC ®—»{ VDD_IO s 2
XCL205/XCL206 P (4) Step-up DC/DC OLED. LED B

(3) VSEN separated '« —1 CR Delay [ CE XC9235/XC9236 FPGA/SoC XC9133 for LED 12v ’
RESET SBD I/0 > CE  XC9119 50mA

Vsen XC6138 > {¢-®» PORoOr1/0 p

RESETB o

’ Cd/MRB i (2) Step-down DC/DC » VDD_Memory > 5)LDO 3.3V ,Q

XCL205/XC0206 15v )((C)6233 50mA
Dividing resistors to VSEN, for external setting ©—| CR Delay [P CE XC9235/XC9236 400mA I/0 > CE " OP amp g’
3) VSEN ted ' £
Ve (3) RE;::_ara ed g ) . R | Sensor - 5
XCE118C (2) Step-down DC/DC o9V VDD_Core (6) Inverting DC/DC | 3 3y bl [
XC6134C (Hys Adj) | XCL211/XCL212 XCL301 S 12
Avs) ¥ ALk "—{ CR Delay [{ CE XC9242/XC9243 | 800mA L cE 50mA E s
' ' @D
AW T o

Block Product Features (1) Primary Step-down DC/DC for 12V/24V input %’J

(1) Primary XC9270 / XC9271 | 30V, PWM, PWM/PFM, 300kHz/500kHz, 2A Input voltage range, output current, and frequency suitable for various industrial g
Step-down DC/DC | XC9246 / XC9247 | 16V, PWM, PWM/PFM, 1.2MHz, 1A equipment. 5 0
pu) a2,
XCL205 / XCL206 | Built-in inductor, PWM, PWM/PFM, 3MHz, 600mA (2) Step-down DC/DC for MPU/Memory/FPGA (POL converter) 8
(2) Step-down XCL211/XCL212 | Built-in inductor, F-PWM, PWM/PFM, 2.4MHz, 2A Stable operation, miniaturization, and low EMI are realized by placing Built-in 1
DC/DC XC9235/ XC9236 | PWM, PWM/PFM, 1.2MHz/3MHz, 600mA inductor Micro DC/DC close to the load as POL converter. 3 2
o
XC9242 | XC9243 | F-PWM, PWM/PFM, 1.2MHz/2.4MHz, 2A (XCL205/XCL206, XCL211/XCL212) g =

@

XCB13 8 High Voltage Low Iq Sense pin: 76Y, 0.2pA@12V ' (3) 12V/24V input monitoring Voltage Detector <

Ultra-low Iq 0.5pA, Release Delay adj., Selectable Hysteresis . L .
(3) RESET IC y  Reloasel — 12V/24V input monitoring and driving CR delay for Start-up/Shutdown sequence.
in, H is adj., R Detect D . . .

XCe134 Separated Sense pin, Hysteresis ad), Release/Detect Delay ac] 12V/24V low voltage detection to stop processing, then shutdown each DC/DC. i
XC6118 Separated Sense pin, Low Ig, Release Delay external adj. @ @

. H «Q
(4) Step-up DC/DC| XC9119 / XC9133 | ~19.5V, PWM, 1MHz, 100mA@5V—12V, For LED: XC9133 (4) Step—up DC/DC for OLED/LED and other I/O : Medium VOItage step-up XC91109. ‘; é
. . - - - - O
(5) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention (6) Negative power supply for OP amp and various analog circuits % =
(6) Inverting DC/DC| XCL301 Built-in inductor, PWM/PFM, -3.3V, -50mA Built-in inductor Inverting Micro DC/DC XCL301 ¢ 3
: 5
@
n
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OR connection solution for Backup and Multiple power sources ? 3
. i o n
mBackup power supply with Primary battery %
eChallenges : Seamless switching to backup at main power loss (4) Reverse current prevention of Main power -
Reduction of backup battery power loss 5
(9]
Reduce power loss of backup battery after shipment Using SBD for general DC/DC and LDO. =
=l
@ =
5V Main power (4) LDO with Reverse ‘@ VDD >0 Pt (4) DC/DC, LDO —> % 2
' current prevention o > (Vour = 3t3V) g ﬁ
XC6227 (Voy; = 3.3V) ORed mcu 1 ocE 2 9
3] i
< =
ettt o
\‘ (7]
! __Q\O_.N__ ' Note that the position to insert the SBD
§ (1) Ideal Diode SW varies depending on the IC. 2
1 I ;E EEH P R | Please check with the manufacturer. ) ’5
AN (2)step-up DC/oC H ce 4 ‘
X XCL105 - LiPrimary 1.8~3.2V 3 o
XC9148, XC9142 ‘ Su ppIy primary battery voltage E ‘*7 ﬂi %
]; 1 BAT | OR connection type e o 7 5 B
T : (3) Nch FET: XP222N + R S B
7;7 cE L ‘ For Shutdown at shipment N g_
: < K

Boosted to 3V for power supply

. . os]
Block Product Features OR connecﬂ_on : How to connect Backup_battery 2
(1) Ideal True Reverse current prevention Ideal Diode Load SW (1) Supplying backup battery voltage directly to MCU =
ea . . . =
diode SW XC8110/ X VF=20mV, 500mA (XC8110), 1A (XC8111) OR connection by using Ideal Diode SW. (XC8110/XC8111) Y
IEC 62368-1 certified VF loss/leakage current can be significantly reduced compared to SBD. & <
XCL105C @ Built-in inductor, PWM/PFM, 1.2MHz. - - g'
590mA@3.3V—5V, For OR connection (2) Supplying boosted voltage to MCU 6‘ @
(2) Step-up XC9148C 1.2MHz/3MHz, PWM/PFM _ Step-up DC/DC with OR connection. (XCL105C, XC9148C, XC9142C/F) g =
be/oe 750mA@3-3V—5V, For OR connection Please note that OR connection availability differs depending on the product z
1.2MHz/3MHz, PWM/PFM and |ts option_
XCo142C/F 450mA@3.3V—5V, For OR connection
(4) LDO with Method to extend battery life with Ship function m
. _ @
Reverse current | C8%27 High-speed PSRR=65d8, 700mA (3) Cut off supply from backup power source before shipment g @
. True Reverse current prevention = 3
prevention Turn on the Nch FET to turn off the CE. ¥ o
Significantly reduces the discharge from the battery until the start of use. § 5
= 8
«Q x~
&
3
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OR connection solution for Backup and multiple power sources

mBackup power supply with Rechargeable battery / LTO battery / Supercap (EDLC)

(3) Reverse current prevention of Main power prevention

eChallenges : Seamless switching to backup at main power loss
Efficient charging and discharging to backup devices Use SBD for general DC/DC and LDO.
> (3) DC/DC, LDO >
. (1) Ideal diode SW » (Vour =3-3V)
3.3\;/5V Main power XC8110/XC8111 o > voo % 1 e out
(3) LDO with Reverse ;E
current prevention Ofed MCuU
SBD: XBS024S ce | XC6227 (Vour =33V) Note that the position to insert the SBD
1.8%2.7V i i
o) (4) LDO for Charging PABR ——o\o—»—- varies dgpendlng on the IC.
LTO: XC6240/XC6242 ! (1) Ideal diode SW Check with the manufacturer.
EDLC: XC6215, XC6230B I | XC8110/XC8111 I - -
|
CE Iy | CE”® .
) i LTO Batt | RESETB v, v
‘ Sapal e A—— : \ 3 M| (2)Step-up DC/DC b
§ ! (5) LTO battery voltage ! : Lx XCL105 ‘
% ;77,4 R : monitor XC9148, XC9142
(ce2s0p) | Xeeroc/xcemc | I gaT | ORconnection type
Iz
Block Product Features *.Step-up to 3V to supply |
1) Ideal True Reverse current prevention Ideal Diode Load SW ‘
() d'ez W XC8110/XC8111 | \/r=pomy, 500mA (XC8110), 1A (XC8111) OR connection : How to connect the backup device and Main power
lode . . .
IEC 62368-1 certified (1) Supplies backup battery voltage directly to MCU : XC8110/XC8111
(2) Step-up XCL105C [_NEW J| Inductor built-in, 1.2MHz, 590mA@3.3V—5V, For OR connection (2) Supplies boosted voltage to MCU : XCL105C, XC9148C, XC9142C/F
XC9148C -FEATURED . 3V— i . .
DC/DC 1.2MHz/3MHz, 750mA@3.3V—5V, For OR connection (3) LDO, DC/DC for Main power side
XC9142C/F 1.2MHz/3MHz, 450mA@3.3V—5V, For OR connection i . L
- LDO with reverse current prevention to prevent reverse current flowing into
(3) LDO with High PSRR=65dB, 700mA the main power supply. (XC6227)
Reverse current | XC6227 'gh-speed PSRR=65dB, 700m P PRY. _ _
prevention True Reverse current prevention Also, SBD and DC/DC or Standard LDO can be configured for OR connection.
4) LTO battery / Supercap (EDLC) chargin
XC6240/XCB242 | ko | 10 charging, 150mA, Topr=105C (XC6242) “) y / Supercap ( ) ging
(4) LDO for For LTO battery : Dedicated LDO, XC6240/XC6242.
Charging XC6215 19=0.8uA, 150mA, Select Vour voltage suitable for EDLC For EDLC : XC6215, a low Igq LDO, or XC6230B with current limit external
XC6230B 2A, Current limit adj, True Reverse current prevention adjustment and reverse current prevention. Insert a few Q resistor at Vour.
LTO battery voltage monitoring
XC6140 / XC6142 .
(5) LTO battery (FeAtureD)( unper || Release voltage: 2.475V/2.450V, lg=104nA (5) Battery voltage monitoring : XC6140/XC6142
voltage monitor DEVELOPMENTJ For 105°C compatible LTO battery: XC6142 - -
Detect/Release voltage set according to LTO battery characteristics.
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|deal Diode SW and Step-up DC/DC suitable for "OR" connection ? 3
5 £
= 2
O n
mOR connection of power supply rails %
eTechnical trend and challenges -
« For high efficiency and long battery life of the device, the circuit using SBD has large loss due to VF. Leakage current of reverse bias is also an issue. §
« Difficult to supply stable voltage due to voltage drop and fluctuation caused by the VF characteristic of the diode which may cause unstable operation. g
o I
oTOREX Proposal : Dedicated ICs for OR connection % §
(2]
» Low consumption design to reduce battery discharge / Easy automatic switching of power supply path without control / Low VF and response to minimize output g o
voltage fluctuation and loss. 3 £
(7]
» OR connection with Ideal Diode Load SW : XC8110 / XC8111 » Step-up DC/DC for OR connection : XCL105C, XC9148C, XC9142C/F
* Low VF: 20mV, and OpA leakage current from output at reverse bias. » Switching without control when main power is input or disconnected <
« Various built-in protection functions. IEC 62368-1:2018 certified. * When main power is lost, immediately starts boosting to supply power. ?o_j
* Low loss requires no heat dissipation and contributes to miniaturization. * Low Ig minimizes battery discharge current.
Ideal Diode : Ve=20mV Main power O/R\ed 8
. =
Main Power 5V/12V/24V ) I Step-down DC/DC, LDO {®)» VDD B =
5V T (Vour = 3:3V) MCU < ;
747> CE » B
3y < B
Charger | A Step-up DC/DC
Lx XCL105 L
LTO battery _1 ¢ > XC9148, X.C9142 =
0 Ideal Diode : Ve=20mV EDLC L Bar OR connection type 777r 8
HA @ Vin<Vout g
—
Vour ;C CE% 2
o <
Battery Cun 1 mStep-up DC/DC for OR connection 8
For Backup T 0.1|JFI TO.lpF or more =
lour (MA) 5 ?)
Product Features Vin (V) |[Vour (V) @3.3Vo5V Package 3 E
S o
mLoad Switch with Ideal Diode function xcLiosc | Bultininductor — 1065-601 o | DFN3030-108 g
@ PWM/PFM, 1.2MHz | Vsr=0.9 ’ . (3.0x3.0xh1.7mm)
Product Features Vin (V) | Ron |loyr (MA) Package
3.6uA (Forward bias) 500 | WLP-4-02 (0.82x0.82xh0.5mm) 1.2MHz/3MHz Ver=09 | 18755 750 | 5o7.89.5 (4.5x4.6xn1.6mm) & |,
——0pA (Reverse bias) |[1.5~6.0|120mQ SOT-25 (2.9x2.8xh1.3mm) S 5
XC8111 IEC 62368-1:2018 1.000 USP-6B06 (1.8x1.5xh0.33mm) PWM/PEM 0.65 ~ 6.0 SOT-25 (2.9x2.8xh1.3mm) S_A‘IJ S
certified ’ XC9142C/F ¥ 118~55] 500 USP-6C (1.8x2.0xh0.6mm) 1
1.2MHz/3MHz Vsr=0.9 2 1=
WLP-6-01 (1.08x1.28xh0.4mm) =IA
g z
«Q
3
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LTO battery . Charge/Discharge Reference solution ? 3
Q.
o 0
mLTO battery : mReference Solution / Evaluation board for LTO batteries %
Li rechargeable battery using lithium titanate for negative electrode Adopted as reference designs for charger IC and battery monitoring IC for LTO -
e |deal for power supplies and backup circuits for small devices and modules in batteries by each manufacturer 2
. . . . Q
Industrial/loT/Automotive applications. Evaluation boards for charging and power supply are provided for each battery. &
 Constant voltage charging by LDO is possible. fb) g
No need for dedicated expensive CC/CV charger ICs. = (%
 Reliable and safe with long life and resistance to repeated charge/discharge. § fc}
 Resistant to over-discharge. Simple voltage detector is sufficient. \% 3 g
« Stable voltage of 2.1~2.4V. & ?
-

Easy energy extraction compared to Supercap (EDLC).

(6]
* 105°C high-temperature operation, reflow-compatible, thin and hot- NGK Insulators Nichicon é
laminate-compatible products are also available. EnerCera ET Series SLB Series 2
L . L @
mReference circuit for LTO battery charging and battery voltage monitoring 5
. E
~6V 58D P — 1.8~2.7V D g
> or Charging ® » y
:L XC6240 L S <
XC6242 (For 105°C) v < B
I ;C (2) Battery voltage
) CE f monitoring : XC6140 —p
XC6142 (For 105°C) | RESETB w
LTO Battery or RESET 8
% NSULATORS §
. s L . v ©
L Y L Y J % &
Charger Unit Power supply unit 3
=
. - =)
Block Product Eeamies (1) LDO for charging LTO battery : XC6240, XC6242 3 g
(1) LDO for XC6240 For LTO charging, 2.63V, 150mA Charging with low Iq LDO of max. Vour = 2.70V including temperature range in g ®
Charging XC6242 105°C compatible, For LTO charging, 2.63V, 150mA accordance with LTO battery specifications. <
2) L0 bater XC6140 (FEATURED) EEzEtTvlgt:;; I_-:(:;t:\e/ry F\{/;I;ngz T;F;;OSEQMSV 4= 104nA (2) LTO battery voltage monitoring : XC6140, XC6142 .
voltage m onito): - — Set the voltage to Release when charging starts using the LDO in accordance with &
UNDER 105°C compatible, RESET IC for LTO battery voltage monitoring th . : : o Q c
e charging and discharging characteristics of the LTO battery. <
XC6142 Detect voltage; 1.6~2.1V, Release voltage:2.450V, Iqg=104nA ging ging Y QI) T";
s 2
0 T
=3 1]
= o
)
«Q
D
n
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LTO battery : Solution for Small and Low Consumption devices |-
g 0

mProducts using LTO battery : 10T Sensor/Wearable etc. %

eChallenges :  Simple structure / Small / Low Iq / High efficiency Supply primary battery voltage to MCU (e.g. Detect: 1.8V) -

For backup applications of small products, constantly charging (5)Pch VDD 2

) i ch FET Low Ig o

while supplying power to the system McU 3
LTO I (2) Battery voltage @ -
Batter monitor : XC6140C18C S 3
SBD v XC6142C18C (For 105°C) RESET > £
XBS024S 1
GV; ( > (1) LDO for Charging o 1872V \ / (3) Step-up DC/DC 3'3\/; VDD % Supplied to MCU by LDO and to Sensor/RF by Step-up DC/DC ;_2 §
XC6240 R PWM/PFM : Low o MCU 1.8V i

XC6242 (For 105°C) LTO RESETB XCL105, XCL103 owd * (LoD » VDD
Battery > XC9148, XC9145 lowlq :XC6504 Low la MCU

CEf ‘ CE | PFM:XCL101 > GO | XC6241 g 9

S v CE <

Sensor / RF LTO 1/0 o)

(2) Battery voltage Battery CE ©]

% monitor : XC6140C (3) Step-up DC/DC 4—| r
\777_Reference dr KRHEETrTRE 1) supply boost vltage o M xeLioaelaos | 32y 9
' i E— XC9145 Sensor/ RF =
XC9147/XC9148 = B
< =
s B
(1) LDO for LTO battery charging : XC6240, XC6242 S g

Charging at max. 2.70V with low Ig LDO considering temperature range and LTO
Block Product Features battery specifications

(1) LDO for XCE240/XC6242 | L\ harging, 150mA, Topr=105%C (XC6242 i é?

Charging or LTO charging, 150mA, Topr= ( ) (2) LTO battery voltage monitor : XC6140, XC6142 g
) L70 batt XC6140 ) XCE142 | LTO batery voltage monitoring Set the voltage to Release when charging starts using the LDO in accordance with % .,
( )It a _etry (FEATURED)(__ UNDER Release voltage:2.475V/2.450V, 1q=104nA the charging and discharging characteristics of the LTO battery. T 2
voltage monttor DEVELOPMENTJ For 105°C compatible LTO battery: XC6142 2
Built-in inductor, F-PWM, PWM/PFM Power supply for MCU and RF/Sensor r 5
XCL102/XCL103 | . 450mA@’23.3V—>5'V (3) Cases of Boosting voltage a g
XCL104 / XCL105 | Built-in inductor, F-PWM, PWM/PEM, 1.2MHz XC9145 with ultra-low Iq and high efficiency and Built-in inductor Micro % @

(3) Step-up ((NEW J| 590mA@3.3V—5V DC/DC for low EMI. 3

DC/DC Ultra-low Iq 1q=400nA, PWM/PFM PWM for low ripple requirement for RF/Sensor (XCL102, XCL104, XC9147)
XC9145 1.2MHz, 430mA@3.3V—5V, Vg=1.6V

2MHz, 430mA@3.3V—5V, Vsr=1. (4) LDO or (5) Pch FET cases 0
XC9147 / XC9148 | F-PWM, PWM/PFM, 1.2MHz/3MHz If the MCU can operate at low voltages, use the LDO XC6241 for lower Iq, or ) é’
50mA@3.3V—5V use the Pch FET to supply the battery voltage directly. 5 °
(4) LDO XC6241 1g=0.6pA, PSRR=60dB, GO, 150mA For driving the Pch FET, select XC6140CxxC, which outputs the battery 5
XC6504 19=0.6pA, CL less, 150mA voltage as "H" level at detection. =l o
@
@
n
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Solution for Energy Harvesting
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mExamples of charging from Energy Harvesting to LTO battery or Supercap (EDLC)

eChallenges : Supporting various Energy Harvesting : Wireless power transfer (WPT), NFC, solar panels, piezo, etc.
Charge LTO battery or Supercap (EDLC) from unstable/micropower sources

Depending on the voltage characteristics and power of Energy Harvesting, the optimal charging circuit and control voltage varies.

TOREX offers optimal power supply configurations to match the characteristics of your energy harvesting.
Please contact : https://www.torexsemi.com/contact-us/technical-inquiry/

Example of 3~6V input + LTO battery
Supported by LTO charging reference circuit

SBD
XBS024S
—p > LDO for Charging »
Energy XC6240
Harvest CE> XC6242 (105°C) ——

% LTO Battery
At micro power
source

Example of 3~6V input (micro power a few pW) + LTO battery

ON-OFF control of Pch FET with Ultra-low Iq Voltage Detector

SBD
XBS013S

b—m »
I Viny TRESETBVVSEN j

VSEN separated
Ultra-low Iq RESET
XC6135C24A
(Vpg=2.52V)

LTO Battery

The same circuit can be used for Supercap (EDLC). Select the appropriate charge/detect voltage.

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.

Example of Wireless power transfer + LTO battery

Charging with wireless power receiving IC + LDO
SBD

XCMm414 XBS024S
g LDO P! LDO for Charging »
XC6240

»|  XC6242(105C) E—

Wireless Power Receiver %CE J;

LTO Battery

Example of 0.9~2.7V / 0.9~6V input + LTO battery

Csrorace Step-up DC/DC (7 Llsbi;(;ri(iiéz;rigilr;;ii
Enerey ¢ PWM/PEM: | xce2a0 | T °
Harvest I XC9142C | XC6242(105C) | |
e A | l
i LTO Battery
§ Mo 1MQ !
Vsen Vi e e 2.5V step-up for direct charging (no LDO required).
VSEN separated . e If the input voltage is wide from 0.9 to 6V, boost the
8- ---- : voltage to 3V for charging to LTO battery with LDO.
XC6135C10A (1v) | RESETB g ) , ging , i y
e Voltage detection with hysteresis using XC6135 and

resistors. When Csrorace is charged to 2.1V, the
step-up is started to charge LTO battery, and
stopped when it drops to 1V.
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Low Profile Power Supply solution for h=0.33mm/0.40mm max. ® 3
5 2
< O
= 7]
mExample of thin power supply configuration with h = 0.33mm max for Smart card =
eChallenges :  Support h=0.33mm max. including external components -
High efficiency charging circuit for input sources such as NFC =
(9]
B
Li-Polymer battery : Example of low-profile solution LTO battery : Example of low-profile solution § T
o
2.7V =2 aQ
OouT| LowlqLDO 2.7V | Fingerprint Step-up DC/DC » Fingerprint ® g
Wireless Power Receiving - ® XC6215 > sensor PWM/PFM sensor o
L|—|cin./]folyn.'\er GO: XC6241 Wireless Power Receiver 2.1~ XC9142 ‘CE = GS-)
ML‘J‘IE; ‘;nmc::f’” XCM414 LDO for 2.7V Lowia 100 18V < =
i Low Iq LDO 3.0V — <>> » Charging > iz
NFCANT 1T SIS XC6215 > g XC6240 XC6215 MCU + BT
XC6810 GO: XC6241 MCU + BT NFC ANT if GO:xc6241 [T, .
3/5V. | step-up DC/DC P :L =
—p— « T
CONTACT|  Xc€9142C ISET BAT | SHDN /o 3/5—VF -O\O--N-- vothTaOg: ?rt\tc?r:?/tor e 2
. CONTACT| | 4eal Diod LTO Battery RESETB
For 5V input only, ZND Gzl PrioefE XC6140C
Xc8110 55V 3 R 7J77 Li-Polymer Y (B 0
g
- - - = o
mList of low-profile power supply ICs with h < 0.33mm or 0.40mm SN S
S R
Product Features Vin (V) | Vour (V) |lour (MA)| Package Size N =
< )
XC6216 |28V 2.0~28.0/ 1.8~120 150
66 XC6215 | 1g=0.8yA 15-6.0| 09-~50 200 | USP-6B06 | 1.8 1.5 0.33mm Thickness of
XC6241 | High-speed, Iss=0.6pA, GO (FEATURED)1.6 ~6.0 | 1.5~5.0 150  |USPQ-4B05| 1.0 x 1.0 x h 0.33mm =
XC6504 | Cap. Less, 1g=0.6pA 1.4~6.0| 11~50 150  |USPN-4B02 | 0.75 x 0.95 x h 0.40mm B, ness required for )
LDO For wireless power receiving _ ~ power IC : < 0.35mm =
+ Bridge Diode | XCM414 | | DO with internal bridge diode 2.0~26 | 20~120 150 | USP-8B10 | 2.6 x 2.9 x h 0.33mm =
Step-uo DC/DC. | XC9142 | PWM/PEM Step-up DC/DC Ver=0.9 | 1.8~55 500 | WLP-6-01 | 1.08 x 1.28 x h 0.40mm Inputs and energy storage for smart cards T 2
p-up XC9145 | Ig=400nA, PWM/PFM Step-up DC/DC [FEATURED] V;=1.6 | 3.0~ 5.5 430 | WLP-6-05 | 1.28 x 1.08 x h 0.40mm Input sources : NFC, CONTACT input o
o
Charge pump XC9802 |PWM/PFM Charge Pump \ 1.8~5.5 |25~6.00r x2 80 USP-8B05 | 2.4 x 2.4 x h 0.33mm Energy storage - Li-Polymer, LTO battery, . S
Step-down DC/DC| XC9276 |Ig=200nA, Step-down DC/DC, VSET (FEATURED/1.8 ~6.0 | 0.5~ 3.6 150 | WLP-6-03 | 1.72 x 1.07 x h 0.33 mm - ©
For LTO battery voltage monitoring :L Supercap (EDLC), o =
FEATURED ~ ®
r?we::\irgrvonage XC6140 | pelease voltage:2.475V 11-60 2720 - |UsSPQ-4B05| 1.0x 1.0 x h 0.33mm or battery les 5
XC6136 |Ig=88nA 1.6~2.2 <
xcegqo | or 1 cell Li-ion, NEW J35~28 | 38~44 | 1~25 |WLP-12-01 117x157xh0.33 : : :
Charder 1 multi-function Charger IC : : : Le AL X L9 X N O.55mm Optimal power supply configuration for low-
9 XC6808 | Charger IC for 1 cell Li-ion 45~6.0 |4.2,4.35,44| 5~40 |USP-6B07 | 1.8x2.0xh 0.33mm profile solutions varies depending on the ::E'
iggfgg tD(ngwhlargéniLTO battery (FEATUR“"Ji.g ~ 28 2.63 igg USP-6B06 | 1.8 x 1.5 x h 0.33mm input source and other factors. é _tgn
oa , Ig=3u 2~6. . . . S
- TOREX offers optimal power configurations. = IE
FEATURED, ~ 2 =
Load SW XC8110 Idearl1 Diode SW — G )15 ~6.0 ) 500 | ,op.6B06 | 1.8 15 x h 0.33mm : 2
xce194 | Fush Button Load SW 1.8~6.0 1000 o
Iste=1nA > o
«Q x~
&
@
(7]
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Selection Guide

Built-in inductor DC/DC Converter Micro DC/DC

&5 TOREX

F-PWM : Forced PWM Mode
PWM : PWM Mode

» Step-down DC/DC

Function
Control Toor
Product Feature Method Vi [V] Vour [VI |loyr [MA]| fosc [Hz] | 1q [WA] | External Vour S S ma?( Package
FET/SBD | Setting )
1g=200nA, Ultra Low Power 5 _ UVLO/CL Dischg
NEW XCL233 VSET (Selectable Vour) PFM 1.8~6.0 0.5~3.6 150 - 0.2 - Vour Short IVSET (Selectable Vo) 85°C CL-2025-03 (2.5x2.0xh1.04mm)
FEATURED) XCL232 UItrgicZ)\?volgﬁwer PFM | 1.8-60 | 05-3.6 | 150 ; 02 ; Vour Short UVLOICL Dischg 85%C CL-2025-03 (2.5x2.0xh1.04mm)
XCL210 Ultr;q:é)w5lg§wer PFM | 2.0-6.0 | 1.0~40 | 200 ; 05 ; Vour Short UVLOJCL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL209 400mA. 3MHz PWM/PFM 46
””””””””” . ! r-——-—-----1 1.8~6.0 0.8~4.0 400 30M [------ - Vour or FB | ILIM/Short | SS/UVLO/CL Disch 85°C USP-10B03 (2.5x2.15xh1.05mm
Fixed Vour/FB Type 9
9 XCL208 our™B TyP PWM 21
©
E XCL202 400mA. 1.2MHz PWM/PFM 22
Sy Ultra L‘OW EMI [T 2.0~6.0 0.8~4.0 400 12M - - Vour ILIM/Short | SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
2 XCL201 PWM 15
XCL206 PWM/PFM 45
600mA, 3MHz .
””””””””” Fixed Vour/FB Type r-——-—-----1 1.8~6.0 0.8~4.0 600 30M [------ - Vour or FB | ILIM/Short | SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL205 PWM 21
XCL212 PWM/PFM
””””””””” 2A, 2.4MHz r-—-------1 2.7~6.0 0.9~6.0 2000 2.4M 53 - FB TSD/ILIM SS/UVLO/CL Dischg 85°C USP-11B01 (3.1x4.70xh1.35mm)
v XCL211 PWM
» Step-up DC/DC
lour [MA] Function
Control out Topr
Product Feature Vi V] Vour V] | (Vin=33V, | fosc [Hz] | Iq [uA]| Ext I V, Package
Method N out B xternal —_— . o
Vour=5.0V) FET/SBD Setting Protection Other
é Built in Inductor, .
= XCL100/101 1g=6.3uA Low Power PFM 0.7~-5.5 1.8~5.0 80 - 6.3 - Vour - UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
-
8 XCL103 Built in Inductor, lin=0.8A PWM/PFM &
- Load Disconnectio’n OI’_B. ass [ 7777 0.65~6.0 2.2~55 450 30M [------ - Vour ILIM/Short SS/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL102 P F-PWM 26
NEW XCL105 Built in Inductor, lin=1.4A PWM/PFM 19
***************** Load Disconnection r--—-------10.65~6.0 1.8~5.5 710 12M  p------ - Vour ILIM/TSD/Short|  SS/CL Dischg/UVLO 85°C DFN3030-10B (3.0x3.0xh1.7mm)
XCL104 or Bypass or VOUT OR F-PWM 56
»Inverting DC/DC
lour [MA] Function
Control
Product Feature Method | Vi V1 Vour V1 | (Vin=33V, | fosc [Hz] | Iq [uA]| External Vour S ——_ ;:S(r Package
Vour=3.0V) FET/SBD | Setting ‘
Built in Inductor, .
XCL301 Inverting DC/DC PWM/PFM | 2.7~5.5 --3.3 50 - 40 SBD - ILIM UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
See Page 25 for technical details of
Micro DC/DC XCL Series
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pd
D
F-PWM : Forced PWM Mode 2
Step-down DC/DC WM PWM Mode © D
= o
= o
. C
»Low Voltage DC/DC : Input voltage 6V or less > Q9
5 o
Control Function T g.
r
Product Feature Method Vi [V] Vour [VI |loyr [MA]| fosc [Hz] | 1q [WA] | External Vour S T m:& Package 2}
FET/SBD | Setting ) 2]
o}
~ ) WLP-6-03 (1.72x1.07xh0.33mm) Q
(FEATURED) XC9276 'q\‘/?SOEOT”?éé’Igr:t‘a'B‘I’:’VP O | PRM | 1860 | 05-36 | 150 - 0.2 - Vour Short Nsﬁ'}%@%’ggﬁg\‘ﬁ )| 85T USP-8B06 (2.0x2.0xh0.33mm) S,
our ouT, SOT-26W (2.9x2.8xh1.3mm) Q)
1g=0.5pA ) SOT-25 (2.9x2.8xh1.3mm) v
5 XC9265 Ultra Low Power PFM 2.0~6.0 | 1.0~4.0 200 - 0.5 - Vour Short UVLO/CL Dischg 85°C USP-6EL (1.8x2.0xh0.4mm) 5 g
c SOT-25 el <
E XC9236 600mA, Low Noise/emi | PWM/PFM 1om | % . USP-6C (1.8x2.0xh0.6mm) o e
= x09235 fffff Fixed Vour/FB Type PWM 1.8~55 | 0.8~6.0 600 30M 15 - Vour or FB | ILIM/Short | SS/UVLO/CL Dischg | 85°C USP-6EL (1.8x2.0xh0.4mm) sl o
=} WLP-5-03 (1.06x1.26xh0.4mm) o)
©
XC9243 PWM/PFM 7
,,,,,,,,,,,,,,,,,,,,,,,,,,, _ _ 1.2M ) USP-10B (2.9x2.60xh0.6mm)
2A 2.7~6.0 | 0.9~6.0 2000 2aM 41 - FB TSD/ILIM | SS/UVLO/CL Dischg | 85°C SOP-8FD (4.9x6.0xh1.75mm) -
v XC9242 F-PWM o}
o]
»Medium Voltage DC/DC : Input voltage 18V or less 5
control Function . o
opr
Product Feature Method Vi [V] Vour [VI |loyr [MA]| fosc [Hz] | 1q [WA] | External Vour . P Package ﬂ g
G ; Protection Other max. o
FET/SBD | Setting g c
S
XC9247 PWM/PFM o 3
Sl -] BVIA  feeeeeeo 45-16.0 | 1.2~50 | 1000 | 1.2M | 150 SBD FB  |TSDILMShat|  SS Adj/UVLO 85°C USP-6C (1.8x2.0xh0.6mm) 2 5
= XC9246 PWM SOT-26W (2.9x2.8xh1.3mm) c
5 S
=} XCM526A PWM/PFM 500K 3
77777777777777777 16V DC/DC Controller ~ [--------- 4.0~16.0 | 1.2~15.0 | 3000 1M 25 SBD FB ILIM/Short SS Adj/lUVLO 85°C USP-12B01 (2.3x2.8x0.6mm) a
XCM526B PWM : g
XC9221 PWM/PFM 300k
777777777777777777777777777 i SOT-25 (2.9x2.8xh1.3mm)
16V DC/DC Controller 2.8~16.0 | 1.2~15.0 | 5000 500k 25 | Pch+SBD FB ILIM/Short SS Adj/lUVLO 85°C USP-6C (1.8x2.0xh0.6mm)
v XC9220 PWM 1.0M
O K
5
= @
. «Q
» High Voltage DC/DC : Input voltage 36V or less o} 2
o
control Function . ?)
Product Feature Method Vi [V] Vour [VI |loyr [MA]| fosc [Hz] | 1q [WA] | External Vour i o Gifver mi\?(r Package =
FET/SBD | Setting ' .l
S
X o
a XC9271 PWM/PFM 300k 3
el - Sovéifgﬁ?%r;rfg’ A L] 7.0~30.0 | 1.2~12.0 | 2000 500k 200 SBD FB TSD/LIM/Short|  SS Adj/UVLO/SYNC | 105°C SOP-8FD (4.9x6.0xh1.75mm) ]
5 XC9270 PWM Ext CLK z
o @
30V (46V/400ms) PWM or 5 B 280k~550k ) TSSOP-16 (5.10x6.4xh1.4mm)
v XC9252 Ext CLK Sync, DC/DC Controller| PwypFm| 3:0-300 | 1.5-300 | 10000 |“/ | 30 | Pch+SBD FB TSD/LIM/Short| SS Adj/UVLO/PG/SYNC | 105°C USP-10B (2.9x2.60xh0.6mm)
9
0
(@]
=
o
)

(2]
=
e}
i}
o
5
=t
=
o
D
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=
)
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D
F-PWM : Forced PWM Mode 2
Step-up DC/DC, Step-up Charge Pump PV - PWM Mode w T
=G
T g
» Low Voltage Step-up DC/DC, Charge pump : Output Voltage 7V or less 5 g
: 5 O
lour [MA] Function 2
Product Feature f/lz?rt]roodl Vi [V] Vour [VI |(Va=3.3V,| fosc [Hz] | lq [WA] | External Vour Protection S -r;:l?(r Package =}
Vour=5.0V) FET/SBD | Setting ‘ g
v
o - xcesoz Charge Pump, | PWMIPEM 1g55 | 25760 40 300k 80 v ggic | MSOP-8A, USP-8 (2.7x2.5%h0.6mm) 8
Regulated V, O ) our ° ° -
g XC9801 eguated Your PWM or Vinx2 USP-8BO5 (2.4x2.4xh0.33mm) =
= i)
g XC9111 2step PFM DC/DC SBD or SOT-23, SOT-25, SOT-89, USP-6C 3
= PFM | 0.9-10.0 | 15-7.0 70 100k 2 | sppinen | Vour ILIM - 85°C [~ S B
XC9110 PFM DC/DC SOT-25, USP-6C B q
ol O
XC9140 1g=6.3pA, Load Disconnection PFM 0.7~5.5 1.8~5.0 80 - 6.3 - Vour - UVLO/CL Dischg 85°C SOT-25, USP-6EL (1.8x2.0xh0.4mm) 3
E
1in=0.8A, Ultra Low Iq 400nA N _ USP-6C (1.8x2.0xh0.6mm)
FEATUREDI XC9145 Load Disconnection PWM/PFM | 0.65~5.5 | 3.0~5.5 430 1.2M 0.4 - Vour ILIM SS 105°C WLP-6-05(1.08x1.28xh0.4mm) 5
(@)
XC9142 . . . PWM/PFM 17
lin=0.8A, Load Disconnection or 1.2M . SOT-25, USP-6C (1.8x2.0xh0.6mm)
fffffffffffffffff ' F--------1065-6.0 | 1.8-55 | 500 - Vour | ILIM/Short SSICL Dischg 85°C e
¥C9141 Bypass or VOUT OR (XC9142 Only)l o/ 3.0M 56 WLP-6-01 (1.08x1.28xh0.4mm) 5
m
n
lin=0.8A, Load Disconnection or ﬂ g
FEATURED) XC9148 N PWM/PFM 19 =
Bypass or VOUT OR (XC9142 Only)| B - 1.2M ) h USP-6C (1.8x2.0xh0.6mm) -~ =4
7777777777777777777777777777777777777777777777777777 0.65~6.0 | 1.8~55 750 oM | Vour ILIM/TSD/Short|  SS/CL Dischg/UVLO 105°C SOT-89-5 (4.5x4.6xh1.6mm) é =
=]
(FEATURED)  XC9147 lin=1.4A, Load Disconnection | F-PWM 56 L
=
s
g ()
» Mid Voltage Step-up DC/DC : Output Voltage 7V~ g
lour [MA] Function ()]
Product Feature S Vi [V] Vour [VI |(Vn=5.0V,| fosc [Hz] | lq [WA] | External V. . Ty Package =
Method _ @ Protection Other max.
Vour=12V) FET/SBD | Setting
LED/Back Light Driver N o
x XC9133 PWM Dimming PWM | 25-6.0 | 25~175 | 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm) = ¢
£ a ]
=
3 XC9119 Simple PWM PWM 25~6.0 | 25~19.5 | 100 1.0M 55 SBD FB ILIM SS Adj 85°C SOT-25, USP-6C S K
= =]
@
o xeeA D“é";‘ég“ctyf?"l’f’ | PWM/PFM| 0.9-6.0 100K 13 SOT-25 (2.9x2.8xh1.3mm) > B
ontroller 970, X (o}
XC9120 PWM USP-6C (1.8x2.0xh0.6mm) = &
7777777777777777777777777777777777777777777777777777777777777 15~30.0 | 2000 [-------------- Nch+SBD FB - ss 85°C [Tt S
o 7)(707?%9[} 77777 Standard fwwl:i'f'\iﬂf 0.9~10.0 100k/180k/ 14 SOT-25 (2.9x2.8xh1.3mm) 8_
: : : <
v XC9103 DC/DC Controller PWM 300k/500k USP-6B (1.8x2.0xh0.6mm) &
9
0
(@]
=
o)
)

(2]
=
e}
i}
o
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H H H F-PWM : Forced PWM Mode
Buck-Boost DC/DC, Inverting Charge Pump & DC/DC, LED/Back Light Driver PV - PWM Mode © D
- :
» Buck-Boost DC/DC S| g
5 0
lour [MA] Function Q
Control our TR 2
Product Feature Method | YwIVI | Vour [VI |(Vi=5.0V,| fosc [Hz] | 1q [uA] | External Vour Protection Other m:& Package Q
Vour=5.0) FET/SBD | Setting ‘ g
X v}
g XC9302 Buck-Boost PWM/PFM 180k S
ol DC/DC Controller |~~~ "7 2.0~10.0 | 2.4~6.0 400 300k 15 |Pch+SBDx2 Vour - SS 85C SOT-25 (2.9x2.8xh1.3mm) o)
8 XC9301 PWM (@]
a -
Basic Buck-Boost PWM or Pch+Nchx2+ 2
XC9303 DC/DC Controller PWM/PEM 2.0~10.0 | 2.0~6.0 1500 300k 55 SBD FB - SS 85°C MSOP-8A (4.9x3.0xh1.22mm) 8 g
v o
ol O
@
2
»Inverting DC/DC, Inverting Charge Pump S
lour [MA] Function =
Control ELr Toor
Product Feature Method Vv [V] Vour [VI |(V\=3.3V,| fosc [Hz] | Iq [UA]| External Vour Protection Other mc;g( Package 8
Vour=3.3V) FET/SBD | Setting '
X
I
I Charge Pump, _ _ 35k,
= XC6351A Inverting PWM 1.2~5.0 | -1.2~-5.0 10 120k 100 - - - - 80°C SOT-25, USP-6B (1.8x2.0xh0.6mm) %
2 n
o %)
0 ¢
Built in Inductor, . c = S
XCL301 Inverting DC/DC PWM/PFM| 2.7~5.5 -3.3 50 - 40 SBD - ILIM UVLO/CL Dischg 85 CL-2025-02 (2.5x2.0xh1.04mm) é =
S
v a1
=
. . (o}
» LED/Back Light Driver o °
)]
lour [MA] Function Q
Control o ()
Product Feature Method | VYwIV1 | Vour [V |(V=5.0V,| fosc [Hz] | Iq [A] | External Vour Protection Other ;‘;’i’ Package =
Vour=12V) FET/SBD | Setting '
LED/Back Light Driver N
XC9133 PWM Dimming PWM 25~6.0 | 2.5~17.5 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm) o
=
o @,
= @D
? B
- o
=
9]
c
> Y
S K
o
S
o
=
<
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Selection Guide

Voltage Regulator : Low Iq type, Medium-speed type

&5 TOREX

»Low Voltage Regulators : Input Voltage 6V or less

Function

Product Feature Vi [V] Vour [V] lour [MA] Iq [UA] | Ron [Q] @ 1?&5? dB] e S p— Other ;‘;?(r Package
(NEWJ x622 | cragericiorirosatey | o oo | 2® | | oo | we | as , 10T | USPN4 (080x1 26h04mm)
(FEATURED) XC6240 1g=0.8uA, 150mA o 263 ' ' es ; go | SSOT-24, USPN-4 (0.90x1 2xh0 4mm)
i USP-6B06 (1.8x1.5xh0.33mm)
Go function . - ’ SSOT-24 (2.0x2.1xh1.1mm)
(FEATURED] XC6241 Iq=0.6uA, High Speed, 150ma | 1660 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GOICL Dischg 105°C USPQ-4B05 (1.0x1.0xh0.33mm)
NEW XC6506 1g=0.8pA, 150mA 1.5~6.0 1.2~5.0 150 0.8 2.60 35 Yes FB - 105°C USP-4 (0.9x1.2x0.4mm)
Cap Less, ’ SOT-25. SSOT-24
XC6504 1g=0.6pA, 150mA 1.4~6.0 1.1~5.0 150 0.6 2.13 30 Yes FB+ILIM Cap less/CL Dischg | 85°C USPN-4B02. USPQ-4B04
Go function ] SOT-25, SSOT-24
XC6217 Ig=4.5pA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GOI/CL Dischg 85°C USP-4D, USPN-4
XC6215P - USP-3 (1.2x1.2xh0.6mm)
””””””””” 1g=0.8pA, 200mA 1.5~6.0 0.9~5.0 200 0.8 2.30 35 F=======-- FB+ILIM - 85°C [T TS0T25.880T.04 T
% XC6215B Yes USP-4. USPN-4, USP-6B06
‘§ XC6501P Cap Less, - ) USP-3 (1.2x1.2xh0.6mm)
IS - ’)’(’0’6;5;);;"3’ - High Speed, 200mA 1.4~6.0 1.2~5.0 200 13 1.20 50 r-- ’;é; - FB Cap less/CL Dischg | 85C f[-------- é’o’f_’zs: ssotoad
USP-4, USPN-4, WLP-4-01
XC6206 1g=1uA, 250mA 1.8~6.0 1.2~5.0 250 1 1.75 35 - FB+ILIM - 85°C uspﬁgT(jégxég)}r_\géemm)
XC6503P Cap Less - SOT-89 (4.5x4.0xh1.6mm)
””)’(’C’G’SE)E;X ’D”” High Speed, 500mA 1.7~6.0 1.2~5.0 500 15 0.47 55 ””& ””” FB+ILIM Cap less/CL Dischg | 85°C [-------- éb’T’_éé_’S’y’S’é.’I{Z’é ””””
i es USP-4 (1.2x1.6xh0.6mm)
Go function 5 _ GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm)
v XC6220 Ig=8uA, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85°C SOT-25, SOT-89-5
»Middle Voltage Regulators : Input Voltage 20V or less
Function
Product Feature Vi [V] Vour [V] lour [MA] Iq [uA] | Ron [Q] @ 1?55? dB] o e — Other ;‘;‘:(r Package
NEW XC6706 Seamles_s GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm)
N \;\; --- ’X’c;é;c;é ””” Iss=1 .220|.</A,2|'(|)Ig:ms‘p88d 3.5~20.0 2.5~5.5 200 1.2 0.45 50 F-- ’;é; --- FB T GOISoftStart/TsD 105°C f----- UsP4 (715)7(1”67)(?1707@771;7{) ”””
’ /CLDischarge SOT-25 (2.9x2.8xh1.3mm)
X -
3 19=5.5pA N _ ) USP-6C (1.8x2.0xh0.6mm)
c XC6505 10.5V. 200mA 1.7~10.5 1.5~8.0 200 55 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C SOT-89-5 SOT-25
= lg=2pA _ - i ] USP-6B (1.8x2.0xh0.6mm)
o XC6201 10V, 200mA 1.8~10.0 1.3~6.0 200 2 2.00 35 ILIM 85°C SOT-89 ,SOT-25
» High Voltage Regulators : Input Voltage 36V or less
Function
Product Feature Vi [V] Vour [V] lour [MA] Iq [uA] | Ron [Q] @ 1?&5? dB] = e — Other Ig:))(r Package
Y
,,,,,,,,,,,,,,,,,,,,,,,,,,,, es | _______USP-6B06,50T-89-5 = _
28V, 150mA _ _ USP-6C (1.8x2.0xh0.6mm)
*g 77777 )f(}fi?il.fif: 77777 FB Type (XC6216C) 2.0~28.0 ] 7?707 72737.(7)7 | 150 5 6.50 o FB+ILIM TSD 8t | SOT-89-5,S0T-25
- XC6216D 1.8~12.0 - SOTa A2 s
28V, 150mA _ _ R TSD USP-6C (1.8x2.0xh0.6mm)
v XC6408 RESET 2.0~28.0 | 2.0~18.0 150 8 3.50 40 FB+ILIM IRESET 85°C SOT-89-5 .SOT-25
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Voltage Regulator : High-speed type D T
s ¢
»Low Voltage Regulators : Input Voltage 6V or less 5 g
: 5 @
PSRR Function Topr Q
Product Feature Vi [V] Vour [V] lour [MA] Iq [UA] | Ron [Q] @1kHz [dB] o Current Limit i ma?( Package g
J -
- o
GO function _ - . SSOT-24 (2.0x2.1xh1.1mm) =
(FEATURED)  XC6241 Iq=0.6uA, High Speed, 150mA | 1:6-60 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GOICL Dischg 105°C USPQ-4B05 (1.0x1.0xh0.33mm) 9
Inrush Protection, _ " . SOT-25 ,SSOT-24 =
XC6233 High Speed, 200mA 1.7-5.5 1.2~3.6 200 45 1.20 75 Yes FB+ILIM Inrush/CL Dischg 85°C USP-4 USPQ-4B04 9
XC6221 High Speed, 200mA 1.6~6.0 0.8~5.0 200 25 0.80 70 Yes FB CL Dischg 85°C SSSTF',zj' Sggg:i“ o
. =
GO function . SOT-25, SSOT-24 o
XC6217 _ . 1.6~6.0 0.8~4.0 200 45 0.80 70 Yes FB GOICL Dischg 85°C . 9 o
1a=4.90A. Fligh Speed. 200mA ) USPEJE;SCPE?%;(LZJ?);':IO-%mm) 8 5
XC6415 2ch LDO, 200mA x 2ch 1.5~6.0 0.8~50 | 200x2ch | 28/ch | 1.00 65 Yes FB CL Dischg 85°C SOT.26 USPN-6 o o
x ’ o
g XC6229 0.53 Inrush/TSD/CL Dischg LGA-4B01 (0.75x0.75xh0.3mm) £
sl UL High Speed, 300mA | | | Tl o 85C [ @
3 XC6228 Inrush Protection 1.6~5.5 1.2~4.0 300 100 o6r 80 Yes FB+ILIM Inrush/CL Dischg USPQ-4B04 (1.0x1.0xh0.6mm) -
oy . 7ee% | InrushProtection o SRR SeTRE ) SRR SR S T PR R RS T e -
. SOT-25. SSOT-24 ,SOT-89-5 o}
XC6223 Inrush/TSD/CL Dischg | 105°C USP-4. USPQ.4B03
XC6219 High Speed, 300mA 20~60 | 0.9-5.0 300 25 1.60 70 Yes FBHILIM - 85°C USFé—g?_gs.egzo.oT%gggmm)
- : py)
Reverse Current Protection, 5 ~ USP-6C (1.8x2.0xh0.6mm) m
XC6227 High Speed, 700mA 1.7~6.0 0.8~5.0 700 100 0.40 65 Yes FB Reverse/TSD 85°C SOT-80-5 SOT-25 Q.
XC6222 High Speed, 700mA 17-60 | 08~5.0 700 100 | 0.40 65 Yes FB Reverse/TSD/CL Dischg| 85°C uspé%%fgfgzgg}c_).z%mm) 7 2
GO function GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) =15
XC6220 lq=8uA, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85°C SOT-25, SOT-89-5 S ;
High Speed, 2A 5 _ Reverse/Inrush/TSD/ILIM USP-6C (1.8x2.0xh0.6mm)
v XC6230 FB Type 1.7~6.0 1.2~5.0 2000 45 0.18 70 Yes FB+ILIM Adj/CL Dischg 105°C SOP-8FD(6.0 x 4.9 xh1.55mm) £,
- D
. o
»Middle Voltage Regulators : Input Voltage 20V or less 2
Function )
Product Feature ViV Vour M lour [MA] la [WA] | Ron [Q] @1if|5?d51 C= Current Limit Other ;er Package =
NEW XC6706 Seamless GO - GO/SoftStart/ TSD SOT-89 (4.5x4.0xh1.6mm)
NE ‘;v’ - ’X’C’:é;(;é ””” Iss=1 .22()|</A,2|'(|)I(§]r:11AS\peed 3.5~20.0 2.5~55 200 1.2 0.45 50 r- ’Y’ - FB T GO/SoftStartTSD 105°C r----- Usp4 (’1’2’({’6’)&6’6’“:"’1{) ””” o ”
’ es ICLDischarge SOT-25 (2.9x2.8xh1.3mm) 2
X — = D
pat 19=5.5pA ~ ~ . USP-6C (1.8x2.0xh0.6mm) s B
£ XC6505 10.5V. 200mA 1.7~105 | 1.5-8.0 200 55 1.10 60 Yes FB+ILIM TSDI/CL Dischg 105°C SOT-89.5 SOT-25 8 %
= 10V, 300mA USP-6B (1.8x2.0xh0.6mm) S
] ~ ~| -
) 4 XC6209 High Speed 2.0~10.0 | 0.9~6.0 300 25 1.60 80 Yes FB+ILIM 85°C SOT-80-5 SOT-25 5
=
XC6231 10V, 500mA 2.0~10.0 | 09-55 500 35 1.60 65 - FB+ILIM - 85°C SOT-89-5 (4.5x4.6xh1.6mm) > =
High Speed = )
o
» High Voltage Regulators : Input Voltage 36V or less g
S
PSRR Function Topr <
Product Feature V V, | mA Iq [wA] | Ron [Q Package a2
< w V] our V] our [MAT | 1q [HA] 9 @iz [dB] CE | Current Limit Other max. g
£ XC6701A Yes 105 VSR o ( 2 (0. Smm)
s 28V, 150mA 2.0-280 | 18-18.0 150 50 6.50 50 - FB+LIM TSD e Togey o
IS} XC6701D High Speed - 85T SOT-223 ,SOT-89 o
36V (46V/400ms) N _ USP-6C (1.8x2.0xh0.6mm) 2
XC6702 High Speed. Low Iq 45~36.0 | 1.8~18.0 300 40 3.50 65 Yes FB SoftStart/TSD 105°C SOT.89.5 SOP-8FD :
)
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Voltage Regulator : For Low input voltage, Negative voltage and WPT o T
: &
» Low Input Voltage (Vy=0.5V~3.0V) 5 g
- Sl B2
PSRR Function Topr Q
Product Feature V V, | mA Iq [wA] | Ron [Q Package c
n V1 our V] our [MA] | 1a [HA] @] @1kHz [dB] CE | Current Limit Other max. < 2}
: o
Low Voltage input, UVLO/TSD/SoftStart/CL USP-6C (1.8x2.0xh0.6mm) =S
X ~ ~
g XC6601 Vbias=2.5~6V, 400mA 1.0~3.0 0.7~1.8 400 25 0.34 60 Yes FB+ILIM Dischg 85C SOT-89-5 ,.SOT-25 g
= XC6604 S
8 ,,,,,,,,,,,,,,,,, Low Voltage input, 1A UVLO/TSD/SoftStart/CL USP-6C (%.8x2.0xhr?.6mm)) o)
= Vhias=2.5~6V B B Dischg SOT-26W (2.9x2.8xh1.3mm
I ,XE???% ,,,,, Current Limit adj. (XC6604) 0.5-3.0 0.5-18 1000 100 0.15 s ves FB ILIM Adj (XC6604) 8¢ | it
XC6602 SoftStart adj. (XC6603) SoftStart Adj (XC6603) USP-6C, SOT-895 o S
\ 4 SOT-26W, WLP-5-02 =
S R
=
> Negative Voltage Regulator o
q O
PSRR Function Topr )
Product Feature V V | mA Iq [pA] | Ron [Q Package
o V] our V1| lour [MAT | 1 [wA] O @urziaBl | cE | current Limit Other max. Y -
I o}
= ) e Ao ) ) USP-6B (1.8x2.0xh0.6mm) o)
s XC62KN 10V, 100mA 10.0~-2.1 | -6.0~-2.1 100 3 3.80 40 ILIM 85C SOT-89, SOT-23
5] -16V, 200mA _ _ USP-6C (1.8x2.0xh0.6mm)
= XC6902 High Speed -16.0~-2.4 | -12.0~-0.9 200 100 3.90 45 - FB TSD/SoftStart 85C SOT-89 ,SOT-23 .
-12.4V, 200mA B _ ; USP-6C (1.8x2.0xh0.6mm) m
XC6901 High Speed -12.4~-2.4 | -12.0~-0.9 200 100 2.50 45 Yes FB TSD/SoftStart/CL Dischg | 85°C SOT-89-5 .SOT-25 % .
= 1=
. . . . . = 1=
» Voltage Regulator with Bridge Diode for Wireless Power Receiver é o
=
; =
PSRR Function Topr o)
Product Feature V V, | mA | A] | Ron [Q Package
w V] our V] our [MAL | la [wA] [ @1kHz [dB] CE | Current Limit Other max. Y %_
For Wireless Power Receiver g ¥
XCM414 Built-in_Bridge Diode 2.0~26.0 2.0~12.0 150 5 6.50 30 Yes FB+ILIM TSD 85C USP-8B10 (2.6x2.9x0.33mm) 8_
%)
=
Voltage Regulator with Bridge Diode for Wireless Power Receiver Voltage Regulator with Bridge Diode for Wireless Power Receiver
3.3V Cai 0
» 1/0 I 2 K
o [l
T POS Vi e} (1]
Ny (9]
1.2V N ® g.
HIGH p 5
EFFICIENCY * ] corel o
Step—Down c.
DC/DC Veias : ------------ .: M1 jc> %
Converter System LSI | : @, ]
| ) Vour 3
XC6602 ! Transmitter ! VR -
| : ? é ) I, g
1.0V \ | e A @
*— Vi Vour core2 . i x | o
—
Input "
—>CE (2]
CL 5
= - 22uF 9
Caias Cin Vss NEG T Vss 7 8
10uF| 10uF g =
® ® T U
7 %
2
QD
«Q
D
(%]
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Voltage Detector, Watchdog Timer

& TOIREX

> Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less

Output Voltage Detect Watchdog Ve
Product Feature Viy [V] Vor [V] Accuracy| Iq [uA] conti ! . Separate | Detect ' Release ! e iManuali gg‘;taat’i)é% Timeout! EnENB | max. Package
9 9'C Isense PinDelay time 'Delay time! YS | Reset '_prevention | Period |
UNDER - : ! 1  0.350V-} : !
DEVELOPMENT) XCO142 | o oEDLC Monitorl 1160 | 0% | 0104 |CMOSIDetectH| 1 | 0.850V | LeMos || e | USPQABOS(LOXLOMO33Mm)
Y T 70 ) N-ch ! Detect "L" ! ! 10.275V-; ' Only ! USPQ-4B05(1.0x1.0xh0.33mm)
XC6140 16-2.2 ! ! ! ' 0.875V ! 1 ! SSOT-24(2.0x2.1xh1.1mm)
XC6136 Ultra Low Power 1.2-5.0 0088 |cyosipeect| - | VDFY01% " cMOs USPQ-4B05(1.0x1.0xh0.33mm)
””””””””””” Ultra Low Power. ] 1176.0 F====-===11.0% F~=~"""| \ch iDetect""[ """ 'VDRG% ! T Only - - 105C SSOT-24 (2.0x2.1xh1.1mm)
XC6135 Separated Sense Pin 0.5~5.0 0.044 | Yes | 1 1 1 : | SOT-25 (2.9x2.8xh1.3mm)
XC6134 0.8~5.0 | 1 | .OAdj 1 1
,,,,,,,,,,,,,,,,, Ta=-40~125C, L ! ! ! L] | !
Hys Adj, _ _ o CMOS: Detect "H" ! P P 0! | _ _ ! _ 12 SOT-26 (2.9x2.8xh1.3mm)
o xeess Adj Release/Detect Delay | 6780 | 10750 | 12% | 132 100  perecrx| YOS ) Ad 1 Ad VDRXS% Yes ; 5T USP-6C (1.8x2.0xh0.6mm)
XC6132 Separate Sense pin 0.8-2.0 ! ! ! A | i !
Built-in Release Delay, ~ N . CMOS ' Detect "H' } | 50ms o | } SOT-25,SSOT-24
xce1z7 Manual Reset 0.7-60 | 15755 |08% | O7 | Nch ipetect't’| ~ 1 " i-gooms!VDPXS%) Yes | - R B USPN-4 (0.90x1.2xh0.4mm)
XC6126 High Accuracy 07-6.0 | 15-55 | 0.8% | 0.7 C,\'l\’_'g]sf Detect’"| - 1 - | - VDFxS% - | - - 85°C USSPSNO_I;“ZES'%iblgg)l(ht”l”g )
. ! ! ! ! ! | ! SSOT-24 (2.0x2.1xh1.1mm)
o~ | - | | | (/N | 1
L. Xeews | AdReleaseDely | 0.7-60 199 eMOS! peecter| - - | g LDEXS%: | cmos | | USPN-4 (0.90x1.2xh0.4mm)____
! 0.8~5.0 | 2.0% ' Detect "L [ COAd) K ST - i - 85°C
XC6118 Separate Sense pin, 1.0~6.0 08 N-ch | Yes | | \VDFx1% © Only ! SOT-25 (2.9x2.8xh1.3mm)
Adj Release Delay i i i . . . \VDFx5%; ' . USP-4 (1.2x1.6xh0.6mm)
» Low Voltage Voltage Detectors with Wacthdog function : Input Voltage/Sense pin Voltage 6V or less
Output Voltage Detect Watchdog Topr
Product Feature Vin [V] Vor [V] Accuracy| Iq [uA] i Separate | Detect ' Release | Manual 1 Unstable [ Timeout: Package
ig. i ‘ | | | j ti | max.
Conflg.‘ Logic Sense PinDelay time'Delay time! ' Reset ] :?rg\e/rean{%nn Period ! ENIESY
Z.S@EN:L i i i I i | i
XC6131 Ta=-40~125%C, a ! ! ! ! o ' Yes 3
————————————————— RESET with Watchdog, | 15-6.0 | 15-6.0 | 1.0% S8 nop ipetect'’| - 1 - | Adj IVDRxG%------d - Adi | 125 | e o stam)
XC6130 Adj Delay time 9.8 ! ! ! ! . Yes ! ! - T '
R RESET with Watchdog, EN _ - o ok W R G 1 3.13ms | onl . R 50ms | SOT-25 (2.9x2.8xh1.3mm)
XC6121-XC6124 Buiit-in Delay time 1.0~6.0 1.6~5.0 | 2.0% 10 N-ch :Detect L : | Z400ms :VDFXS /o: | 1600ms. Yes 85°C USP-6C (1.8x2.0xh0.6mm)
> Middle Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 10V or less
Output Voltage Detect Watchdog Topr
Product Feature Vin [V] Vor [V]  Accuracy| Iq [uA] Confi ! Logic Separate | Detect ' Release ! iManuali (;J;;]esrta%%% Timeout! e maF>)<. Package
9- 9 Sense Pin'Delay time 'Delay time! ' Reset '_prevention Period !
XC61G CMOS: | | | | ! | USP-3 (1.2x1.2xh0.6mm)
777777 )7((7:76;[;37 T 10v 0.7~10.0 0.8~6.0 | 2.0% 0.7 N-ch 3 Detect "L" - 3 - 3 - EVDFXS%E - ! - - 3 - 85C [~ 7 7S6T7-72737,éé6'l:-72;17 T
| I I | | | ' SOT-89
XC61H ? ? * * * | ? SOT-23 (2.9x2.8xh1.3mm)
————————————————— 10V, N - CMOS| o : \ 1ms | : ! :
NCo1F Builtin Release Delay | 0-7~100 | 16-6.0 | 2.0% | 1 |T0/2": Defect © T _ao0ms VDPS%, L. - 80°C 281‘53 Ei'gxi'gxﬂi'gmmi
i i i i i i i - .5x4.0xh1.6mm
»High Voltage Voltage Detectors
Output Voltage Detect Watchdog Toor
Product Feature Vin [V] Voe [V Accuracy| Iq [uA] confi ! Logic Separate | Detect ' Release ! iManuali gg‘esr‘af}?(')% Timeout! EN/ENB maF:(. Package
9 9 Sense PinDelay time 'Delay time! ' Reset ! prevention Period !
VSEN pin 76V operation ! - ! ! ! ! ! !
UNDER e E_E(0) _ _ o CMOS | Detect "H } S C e Eon ! ! SOT-25 (2.8x2.9xh1.3mm)
DEVELOPMENT| XC6138 H)Aséjelr:l)i; 3 ti.::r(])e/o, 22-60 | 23-30.0 | 15% | 05 |\\'5®i 00 L Yes | Adi | Adj | 5-50% Yes : - - 125C | peNisisoA (1.5x1.5xh0.38mm)
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2
Load Switch T D
-
»Load SW 5 g
. . N 5' w
Current Limit Function %
Product Features Vi [V] lour T - Ig lsts o — Lelels Package c
[mA] ILIM Value [mA] | Setting Method | [MA] | [MA] | [mQ] | current Limit!  Other max. 8.
la=3uA SOT-25 (2.9x2.8xh1.3mm) =
XC8101 360#1 N 1.8~6.0| 200 300 ; Fixed 3 | 001 | 550 FB+LIM | CiDischg | 85C SSOT-24 (2.0x2.1xh1.1mm) 3
' ' USP-4 (1.2x1.6xh0.6mm) S
« . ! ! SOT-25, SSOT-24, USP-4 (1.2x1.6xh0.6mm) o}
g XC8102 oA 1.2~6.0| 400 480 Fixed 3 | 001 | 280 | FB+ILIM | CiDischg | 85T USP-6B06 (1.8x1.5xh0.33mm) o
= ‘ ‘ USPN-4 (0.90x1.2xh0.4mm) 3
= | ; | U o
o 900mA, 85mQ, _ . Adj by External | ; o c
KO matifuneion || 00 1 7571300 1 Resister D | lshecasatmemm . g S
0.5A~2A, 85mQ, 500/1000 900/1400 | . FB+ILIM SOT-25 (2.9x2.8xh1.3mm) O @
L XOMOT | Muiunction | %75 | 15002000 19002400 | Fed 010018 Torimstach | V00| 19T | useec weeomosmm) S
2A, 85mQ, _ 1 Adj by External i ELG ko]
\ 4 XC8108 Multifunction Load SW 2000 900~-2400 Resister 1 USP-6C (1.8x2.0xh0.6mm) ¢
=
o}
o]
»Load SW with Ideal Diode function
Py}
Diode Replacement / Forward Voltage Characteristics OR connection : For backup circuit, etc. 0
%
: T o
A i Ideal Diode : Ve=20mV = 1=
Ideal Diode : Vg=20mV = Schottky Main Power é S
E Ideal Diode { Barrier ! 5V - 9
Vour 5 function ’,’ Diode ! =
- ] ! o
= | ! —
XC8110 3 / 'l/ 3 8
Vin —L Cw CE XC8111 C S A 1 a
1.5V~6.0v | O.1pF 0.1pF = I i (%]
Vss o I | E
g I 1
A | B . —
e ; OpA @ Vin<Vour Ideal Diode : VF=20mV
= L > ' >
Veorwaro 0.45v : p———» Vour ®)
20mV ! 5 @
Forward Voltage : ¥ (V) 3 Battery Cun 1 a L(a; g
‘ =3
! For Backup 0.1pF T 0.1pF or more - g
! o)
| =
' N o
= ©
o
3
| Current Limit Iq | Ron Function Topr =
Product Features Vi [V] ouT T STB . Package S
" [mA] ILIM Value [mA] | Setting Method | [MA] | [MA] | [mQ] |current Limit!  Other max. @
XC8110 _|deal Diode 500 850 ' TsD WLP-4-02 (0.82x0.82xh0.5mm)
————————————————— SOOmXF()_(%OaT\llt!))IqI:((5)‘(138111) 15~6.0] - Fixed 36 | 08 | 120 | FB+LM | Inrush 105°C |  SOT-25 (2.9x2.8xh1.3mm)
! | | True Reverse USP-6B06 (1.8x1.5xh0.33mm
XC8l11l IEC 62368-1 Certified 1000 1700 ; ! ( ) <)
(@]
=]
o
)

(2]
=
e
i)
o
=i
=t
=
o
D
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=
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Q
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Push Button Load Switch, Push Button Reboot Controller © D
g =
= 15
= 1=
» Push Button Load SW = 15
5 @
Requested Current Requested Current g
Turn-ON o QA Toua =}
W — Inrush Current:Small 9
Battery > Vin Vour 12 ¢ Voo Vour * Other Turn-ON = g
Cn=0.1uF C=0.1uF RZEE PMIC or LDO R1 ? R4 :E T Turn-OFF Inrush Currént: Small 5
l or Vin Battery > Vin GATE Vour v ’ Voo Vour Other O
XC6194 pefee Cn=0.14F—— C=0.1uF _~ PMIC or LDO RIS RAZ T o
PG freo o EN l ;I; or 7 3 Vin 3
pin : Vour OK: "H™ Level pc/be o o
PG pin : Vour NG:” L” Level = SBD MCU XC6193 o ¢
sw i¢—e—1/0 o MCU g =
Y
P SBD 9]
SHDN ‘ — 1/0 sw i¢—e1/0 .
ss SHDN pin: "L” Level (Usually) g
SHDN pin: "H” Level (Shutdown) SHDN ’ — 1/0 =
R3 Vss SHDN pin:’ L"Level (Usually) I
push Button E- R3 SHDN pin:"H”Level (Shutdown)
us! -
Istb | Iss l ’L l\stb l o Push Button E-j' 'Jy 5
o]
Vy [V] Turn-on Turn-off %
‘ I [ Iq — — ) Topr o
Product Features 0 our STE Operation | Operation | Function Package
: i mA A A i Wy g i wy g . m w0
Min. | Max. [mA] [UA] | [MA] Method | SW"L"time Method | SW'L"time max = %
; ! SHDNpin | 3s/5s s |5
XC6194A | | or SWpin | /10s/15s 3 S
***************** Isre=1nA ! 1000 ! [T T oreed Shutdown [0)
(FEATURED) XC61948B Shutdown function | | SHDN pin | B} nrush Current Protection c
! ' 02s/1 ! 85°C
— | (Ship function/System 18 | 6.00 0001 | 013 | sSwpin | 078 . UVLO / Short Protection USP-8B06 (2.0x2.0xh0.33mm) - B
XCB193A Power SW) | i I3sl5s SHDN pin 1 3s/5s 'Igermalcsl_hgt_dor\:vn o
; ! I utput ischg D
————————————————— Freeze measures ! . P];.:%OI(:)ET | | _orSwpin__:_/10s/15s _ Power Good (XC6194) o
XC6193B ! ! SHDN pin ! - g
- B
o [l
= 0
» Push Button Reboot Controller % B
- )
V, i Reboot Delay Time =
Product Features 'N\[v] lq RSTB Sink O_utput_ - ; v — - reras Package ®
Min. ' Max. [bA] Current [mA] | Configuration |Adjustable Method ! Reboot Delay time!  Reboot time max. > B
1 ) ! 1s ~ 20s | c K
77777 XC6190A | Push Button Reboot 17 00 | oo . N-ch ExernalResister | s%) | 0.4s 105 USPN-6 (1.3x1.3x0.4mm) 3
Controller : . : CMOS : ' 7b5sorl25s (+5%) USPN-6B01 (1.0x1.45x0.4mm) 3
XC6190B ! Internal Fix ! (+5%) ! 2
‘ ! s
g
(2]
)
o
o
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Charger IC : For Li-ion/Polymer & LTO batteries © D
1
=
XC6810 Typical application circuit LTO battery Reference circuit = 15
Conio Input : 5V 5 5"
= Input : Open OuA 2
DC input PMID ’ : S
Vi ouT +—> +— »{ VDD Q
5V DC/DC SBD =
7 XC6810 Fcn| orbo & LDO for Charger VCU 5
-6V XC6240 ® Vin Vour [— " S
cs0 SHDN [« XC6242(105°C) Ch Disch [w)
Jy 3 MCU / SoC CE Cugfnet Q:sﬁnzrﬂe Step down g
CHG/BATmONEN (¢ Batery Vot DC('[))% -
BATIVON LTO attery Voltage or
. BAT BATMON e Sutdown_OUT Battery Monitor _ a
N Thermistor 10087 Charge/BATmonEN_OUT| XC6140 —. CE g g-
trion/Polvmer | (NIQ_1un wake Up <" > BATMION_IN XC6142(105°C) S ©
v —_ K $ PushControl_IN @] o
ISET Vs l SBD toshare Push_SW for both b}
Reer Push_sw Wake-up function of XC6810 and ” %
MCU/SoC control. n
Vs R
» Charger IC for Li-ion/ Li-polymer 8
Battery Charge Charge Ig |Battery Sink Function Topr
Product Features Vi [V] T T T T Package
/ Cell " Voltage [V] | Current[mA] | [WA] |Current [uAlremp. Monitor: Current Path | Safety Timer ! Protection |  Other max.
T T T T o
((NEW ] XxC6810x0CIDIG ' Yes ; ; . fm
(NEW ) XCeBl0noBER ImA~25mA P | | Thermal Reg | SE“;‘#"KXQSZ‘!’) n o
77777777 HXAIBIEF 3.80~4.40V Li-ion/Polymer ' T !Main5h/20h ! uvLo @ T T —H |9
Multi-function 1Cell 3.5~28.0| 3.80~4.40 1~25 330 3.0 Yes :L ' Trickle:0.5h ! Short rShuldown(Ship) 85°C | WLP-12-01 (1.57x1.17xh0.33mm) g 5
XC6810xxxH/J | 1Cell Li-ion Linear Charger | Yes | | ILIM | BAT Monitor ol S
| | i ' Charge Enable = ®
XC6808x2/3/4 5mA~40mA, o 4.20 Yes | i L i TSD [ <.
gl -SSR 4.20V/4.35V/4.40v, | Li-ion/Polymer | 45 60| 435 5-40 100 01  f--mm---- ! - ! "T"fl"c'LISehélgr? ! UVLO :T”Sceklfcg;j;ge 85°C | USP-6B07 (1.8x2.0xh0.33mm) = 15
o XC6808xXN | 1Cell Li-ion Linear Charger 1Cell 4.40 - | T Y S
3 XC6803 40~280 05 1 , MainSh 1 USP-6EL (1.8x2.0xh0.4 @
40mA~-280mA (XC6803) | | i.i ! | Trickie:o.sh | TSD -6EL (1.8x2.0xh0.4mm) 2
ol Li-ion/Polymer | , - ~nl 400 L. laon Lo vae o p tHekiED.on UVLO | - | 88C e
o 200mA~800mA (XC6804) 1¢ell 45-60| 420 100 Yes | - P 1 1 - 85°C
@ XC6804 | 1Cell Li-ion Linear Charger ¢ 200~800 45 ! ; Main:10h M SOP-8FD (4.9x6.0xh1.75mm)
6 : | i Trickle:2h 1 USP-6EL (1.8x2.0xh0.4mm)
_ y 1 1 ! TSD | SOT-25, SOT-89-5 o
xces02 | CeulL?-(i)g:]Au igg:"éﬁar o '-"'O“l/cpgl'?’mer 4.25-6.0|  4.20 100~800 | 15 2.0 - - 1 ) . o | - 85C | USP-6C (1.8x2.0xh0.6mm) =19
9 1 1 1 | USP-6EL (1.8x2.0xh0.4mm) alz
® =3
» Charger IC for LTO Battery 3 g
. ; 9]
Battery Charge Charge Ig |Battery Sink Function Topr c
Product Features Vi [V] T T T T Package =
/ Cell " Voltage [V] | Current[mA] | [uA] |Current [uA]remp. Monitorl Current Path | Safety Timer ! Protection |  Other max. z =
T T T T [=g
((NEW J xC6242 ! ! ! ! 105°C | USPN-4 (0.90x1.2xh0.4mm) S
************** Charger IC for LTO Battery | LTO Batteries - _ B ' _ ' _ ' ' R i ittt
Y6240 lq=0.8y/A, 150mA LDO EDLG 1.5-6.0 2.63 150 0.8 0.24 ! ! oo ume g | SSOT-24, USPN-4 (0.90x1.2¢10 4mm) 2l
(FEATURED] ' ! ! ! ! USP-6B06 (1.8x1.5xh0.33mm) S
»Battery Monitor IC for LTO Battery
Output Voltage Detect T ccn
Product Features Battery | v, [V] | Vor V] |Accuracy | ' S . | Separate | Detect | Release Manual| Unstable | O Package o 3
/ Cell [BA]| Configuration | Logic ) X : Hys operation | Max. = T
Sense Pin| Delay time |Delay time Reset | prevention g o
= —
UNDER . @ —
DEVELOPMENT] XC6142 LTO Battery/EDLC Monitor IC ) 16-2.1 N 0.350V-0.850V USPQ-4B05(1.0x1.0xh0.33mm) ® o
””””””” Release=2.450V (XC6142) LTO/EBsfgnes 11~60------1 0.8% |0.104 C,\"\A%S ﬁf:ttll\\llz "ll-_i" - - - Fomm--m--o-- - cgln(ils 105C r US’P’éXB’dS’(i OxL.0xhD ééljn’rﬁ)’ - S
Rel =2.475V (XC6140 ~ - . - .0x1. . o=
(FEATURED) XC6140 elease ( ) 16~2.2 0.275V-0.875V SSOT-24(2.0x2.1xh1. 1mim) B
@
n
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Automotive IC (AEC-Q100 compliant) o 3
= 8
mVoltage Regulator 5§
5 @
PSRR Feature T g’
Product AEC-Q100 Feature V V, V] |1 mA] | | A] | Ron [Q opr Package Q
Q n V] our M Hlour [MAT| I [A] [l @1kHz [dB] | CE | Current Limit Other max. s o
XD6506 Grade? 'qfsodsm‘f' 1560 | 1.2~50 | 150 08 2.60 35 Yes FB+ILIM ; 105°C SOT-25 (2.9x2.8xh1.3mm) =
300mA DFN1010-4C (1.0x1.0xh0.6mm) =2
((NEW J XD6239 Gradel Hioh m J 2.0~6.0 | 1.2~34 | 300 100 0.66 80 Yes FB+ILIM | Inrush/TSD/CL Dischg | 125°C SOT-25 (2.9x2.8xh1.3mm)
igh Spee SOT-89-5 (4.5x4.60xh1.6mm) o
28V, 5 _ SOT-25 (2.9x2.8xh1.3mm) o 2
XD6216 Grade2 LeomA 2.0~280 | 1.8~12.0 | 150 5 6.50 30 Yes FB+ILIM TSD 105C | <Jroos (4.5x4.60x71. 6mim) o £
36V (46V/400ms) g =
XD6702 Grade2 X 45~36.0 | 1.8~18.0 | 300 40 3.50 65 Yes FB+ILIM SoftStart/TSD 105°C | SOT-89-5 (4.5x4.60xh1.6mm) 0 @
High Speed, Low Iq 3
C
©
)
mVoltage Detector, Watchdog Timer c
»Voltage Detector ©
: Output Voltage Detect Watchdog —
Product AEC-Q100 Feature Vin [Vl | Vor[V] |Accurac a ‘ ‘ ‘ ‘ ‘ i ‘ opr Package EY
e " o Y| Al |Configuration, Logic |SePrate ; Detect | Release . Manual| Timeout:p\ e\ p | max. g m
! Sense PlnlDeIay tlmelDeIaytlmel | Reset Period ! I'(ﬂ n
| | | | | [ — o
XD6132 Ta=-40~125°C 0.8~2.0 - | | o oadj | -~ c
: - CMOS Active "H" | | ‘ | ‘ T-26 (2.9x2.8xh1. =3
ffffffffffffff Gradel |Hys ad, Separate Sense pin| 16-6.0 [-------- 12% | 132 | aen npane| Yes | adi | ad ro----iYes | - | - |15€| SO0T20 Elgiz?)ihozmnr;)) S 5
XD6133 Adj Release/Detect Delay 1.0~5.0 ! ! ! IV, X5%! ! ene ) 3 E_’)
Q.
— D
»Voltage Detectors with Wacthdog function S
o
! Output Voltage Detect Watchdog T 9]
‘ ‘ : ‘ ‘ - 8
Product | AEC-Q100 Feature Vin [Vl | Vor [VI Accuracy 1 | |Separate | Detect | Release | Manual | Timeout : e Package =
[MA]  |configuration Logic = ¢ = ¢ o : -~ IEN/ENB| max.
! Sense PlnlDeIay tlmelDeIaytlmel | Reset Period !
XD6130 Ta=-40~125C, 9.8 | | | | . Yes .- o
77777777777777 Gradel RESET with Watchdog, | 1.5~6.0 | 1.6~5.0 | 1.0% f;z:=75°| N-ch iActive"L" - w - ©oadj Vo x5%rt------| adj r------1125C SOT-26 (2.9x2.8xh1.3mm) =
XD6131 Adj Delay time 25@EN=L ! ! ! A Ty S ©
98@EN=H ! ! ! 1 L e ¢ B
XD6121- RESET with Watchdog, EN L | | 3.13ms | | 50ms | a o
XDB124 Grade3 Built-in Delay time 1.0~6.0 | 1.6~5.0 | 2.0% 10 N-ch iActive "L - ; - ' a0oms Vorx8%: - | _jenoms Yes | 85T SOT-25 (2.9x2.8xh1.3mm) c.?)
=
o
(9]
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N-Channel Single MOSFET P-Channel Single MOSFET T D
:
Product e Voss | Vess | Ip _ Roson (Max) [Q] Ciss broduct packade Voss | Vess | Io __ Roson (Max.) [Q] Ciss 5 9
< M | M | [Al | Ves=15V ! Ves=2.5V | Ves=45V | Ves=10V | [PF] 2 M | M | [A] |Ves=-1.5V ! Ves=-2.5V | Ves=-4.5V | Ves=-10V | [PF] s °
‘ ‘ ‘ ‘ ‘ ‘ e
XP222N03017R-G 20 | #8 | 03 -1 18 ¢ 13 1 - 18 SOT-723 ! ! ! S

———————————————————————————————————————————— XP231P02017R-G 30 | 8 | 0.2 - . 8 1 5 1 - 34 g
XP231N02017R-G SOT-723 20 20 0.2 - 11 5 | - 6.5 (8,000pcs/Reel) | | ‘ ]

ffffffffffffffffff 20 [T T : : :

__XP232N03017R-G | (8.000pcsiReel | 7T | T | 03 | - -l25 2 |2 ene | SOT58 | o e | s s s | o 3
XP261N70027R-G 60 | #20 | 0.15 - | - i 55 | 5 18 (3,000pcs/Reel) - | | | g
XP222N03015R-G 20 | #8 | 03 - 18 | 13 | - 18 XP221P05013R-G 20 | 15 |05 - 19 1 13 - 60

ffffffffffffffffffffffffffffffffffffffffffff e R i I R - o T e e i S e o
XP231N02015R-G SOT-523 0.2 - .11 5 6.5 XP222P08013R-G | SOT-323-3A -0.8 - . 065 | 056 ! - 118 3

””””””””” (3,000pcs/Reel) | 30 | F20 [ T T T Y b031P02OLAR.G O e L e = S g a
XP232N03015R-G O00p 0.3 - ! - P25 2 22 XP231P02013R-G | (3,000pcs/Reel) 20 | 4g |02 - '8 15 - 34 Q ¢

77777777777777777777777777777777777777777777 5 N A T - st S I = Q
XP261N70025R-G 60 | 20 | 0.15 - 1 - | 55 1 5 18 XP232P05013R-G -0.45 - 1 215 1 125 1 - 56 1

| XP222NO3013R-G I N S = N S o N S I 18 __XP221POSOITR-G I O S = I S o N S I 60 S

| XP224N06O13R-G 20«06 - 1 08 . 07 . - | 60__  __XP222POS0ITR-G 20 | #8 | 08| - . 065 . 056 . - |118 é

_ XP223N100ISR-G | | ]| 10 ] 1 10 . 035 . 03 . - | 99 XP223P1501TR-G |SOT-23(T0-23¢) | | -15| T 0 o7 - | 165 —
XP231N02013R-G 0.2 - 11 s . 6.5 XP231P0201TR-G | (3.000pcs/Reel) 0.2 - 8 5 . 34 o}

777777777777777777 SOT-323-3A e T R et el S H S o

__XP232NO3013R-G | (3 000pesiReel) | g0 | 490 0o {oooolooobo a5 020 22 XP232POS01TR-G S0 045 a2 n x2S o156

~ XP233N05013R-G o5 | - 1 a4 1 oas 1 | 40 XP233P1501TR-G +20 | -15 - 0 - 1 033 1 019 | 160

_ XP234NOBOISR-G | | ] ) 08 | - i . -5 04 . 029 | 64 XPI52A12COMR-G_ | 20 | #1207 | S..1..05 1 03 . - | 180 m
XP261N70023R-G 0.15 - 1 - | 55 | 5 18 XP152A11E5MR-G SOT-23 -0.7 - 1 - | 045 | 025 | 160 LN

777777777777777777 60 | $20 [ ndemmn koo e pe S RS L EELNE TUTIT ] (3,000pcs/Reel) | <30 | #20 [oiedenmmtem ke st ST L m | 1Y
XP262N70023R-G 03 - .- 121 1 16 30 XP202A0003MR-G -3.0 - - | 0095 | 0067 | 435 d =
XP222N0301TR-G 03 - 18 . 13 ! - 18 XP162A12A6PR-G comas 20 | #12 | 25 - . 03 1 017 ! - 310 S g

oot T T r-—-—-"~"1-"~""~""~""~""~"~"~""r°=°"""°"°"°=°7"7 [ E N L@ 1 e L e R >0

R R | | | R K R R | _ | | 3

| XP224NOGOITR-G 20 | +g [08 oL 085 L 07 4 - 60 XPIG2AIICOPRG | 4 goopesiReel) | .30 | 420 F-2]-oo-loooboo o] ;028 015 | 280 ©

| XP223N1001TR-G |10 - 10 1035 5 08 . <. . 9 __ XP202A0003PR-G 5.0 - . - 4 01 | 0059 | 450 5

__XP225N2001TR-G | | ]| 20| -1 043 ;01 - | 280 & °

| XP23INO201TR-G 102 | -1 5 - | 65 PPackage &

| XP232NOS0ITR-G 103 | 252 22 S0T-23 SOT-23 (T0-236) g

__XP233NOSOITR-G || SOT-23(T0-236)| | #20 | 05 | - . 4 . 15 . - | 40 Thoiawax h=1.15 MAX.

XP234N0801TR-G | (3.000pcs/Reel) 0.8 - - 04 ' 029 | 64 p=19 N p=19 9

ST T T T T TS TTT T T I e e T T T S T T T o
XP235N2001TR-G 2.0 -1 -1 014 1 011 | 220 T 3 i 3 o I

””””””””””””””””””” falatelebetnteintedthedebeiolefaintele tndefeleiefelnfeiell Safedulnie - . i - X o

| XP236N2001TR-G || ®%]20) - . 014 . 011 . - |20 | = N R 5 [

| XP26IN7002TR-G |08 - . - 1. 55 1 5 | 18 [ Actalsize = — ~ Actual size s B

__XP262N7002TR-G _ 60 | a0 03 ooiooa21 0 16 ) 30 . N S

 XPZGANOSOITRG 0 os | T e e s SOT328BA) | e SOT-523 2
XP263N1001TR-G 1.0 - - 1 033 ' 025 | 180 h=1.1 MAX. h=0.9 MAX. > =

! ! : p=1.3 - p=1.0sss . =1 [©)
XP151A13A0MR-G 8 | 1.0 | 025 014 : 01 | - 220 ) | 2 ] | o 8

xP1sIALAMRG | SOT2 | 20 [y g [ o o1 | o[ w0 | : : 3 3

777777777777777 2 (3,000pCS/Reel) [~ ==~ ===~ T mm Do DS - - o - - < %‘
XP151A11BOMR-G 30 | 20 | 1.0 -1 - 1 017 | 012 | 150 © Actual size © Actual size <
XP161A1265PR-G o |12 40 - | 0095 | 0055 | - 320

777777777777777777 SOT-89

- + . . 1007 ! o R - -

__XPIBIAISSSPR-G | 1 oopcsireel) |- ---{- 20 | 40 ] 015 .+ 007 1 005 . - ]380  SOT-723 SOT-89 .

XP161A11A1PR-G 30 | 20 | 4.0 - .- 1 0105 ! 0065 | 270 oA P E
p=0.8 0 p=1.5 Y

NS TS g B S T T ) Q (g 8

- & - g 3 P

- - - - =W ¥ T

- Actual size - Actual size §
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Schottky Barrier Diode, Transient voltage suppressor (TVS)

&5 TOREX

Schottky Barrier Diodes
Product Package VR [V] IF [A] VF [V] IR [mA] Ct [pF]
XBS013S16R-G SOD-723 30 0.1 0.71 0.002 6

(3,000pcs/Reel)

XBS053V15R-G

—————————————————— SOD-523
___XBS013S15R-G (8,000pcs/Reel)
XBS024S15R-G
XBS053V13R-G SOD-323A

XBS104S13R-G

(3,000pcs/Reel)

XBS104S14R-G

XBS104V14R-G

SOD-123A
(3,000pcs/Reel)

XBS203V19R-G

XBS306S19R-G

SMA-XG
(2,000pcs/Reel)

Transient Voltage Suppressors (TVS)

Electrostatic
Product Package Application Prﬁits;:;ed VRWM[\(/';AAX) VBR[S\]A L) IR[(NL?X) Cj [pF] discharge voltage| Internal circuit
M (IEC61000-4-2)
FBP1006-2A Air : £15kV O‘*‘O
XBP06VOU25R-G (10,000pcs/Reel) USB3.0 1 5.0 6.0 1.0 0.35 Contact : +15kV
SOT-23 Air : £15kV
XBP06VOU2MR-G (3,000pcs/Reel) uUsB2.0 2 5.0 6.0 1.0 0.8 Contact : 15KV
> Package
FBP1006-2A SOT-23 29:02
h =0.55 MAX. h=1.3 MAX. [—|
1.0+0.05 p=19
o N
?\\\\\\\\\\\\\\\\ %I i:‘ J:HHMHMHHM o?:;
E. S . m ™
E : = &
- Actual size | Actual size
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 49

»Package
SMA-XG SOD-123A L6:01
h=2.1 h=1.25 MAX. =
| A I A | A IR I ) 2
— - o
: - <
- - - “
7 Actual size ’ Actual size
- 1.340.1 - 0.75-0.85
SOD-323A FERS SOD-523
h=1.0 MAX. =] h=0.77 MAX.
— ~
{\\\\\\\\\\\\\\\\ S»JI fuu\uu\uu\\ —
E © - b
= [ | o - ' -~
7 Actual size ’ Actual size
- 0.6+0.05
SOD-723 *
h=0.65 MAX. —
| A I A ; l
- +
z <
= [ -
- Actual size
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Design Support Tool : DC/DC Measured Electrical Characteristics Comparison v
" o
(o}
(=
o
- - - - m
mWeb DC/DC Measured Electrical Characteristics Comparison Tool
eFor those looking to select a DC/DC converter!
* You can easily compare the actual device characteristics and mounting area among products!
* You can select the optimum IC for the power supply specifications even if you are not very familiar with the products!
o
3
(oL
G
ol
ePoint 1 ePoint 2 @
M = Y = 1 n - N (] L1 n n 1 n O
There is data for various products/power supply specifications/peripheral Shows the "efficiency”, "ripple voltage”, and "load regulation” that are hard to <
. . . . n
components to allow you to check data that is close to the actual conditions. grasp from the data sheet/simulation.
Measured data available from 1pyA minimum, an ideal for comparing
Power supply specification selection characteristics at light loads.
H ® Stap-down O Stepup O imvester PPN o PR O Pl 35 vV oy 0 wmaA H Efficiency vs lout Ripple Voltage vs lout g)
LR [navern iy B | romwowtame @ s sar ot i IR R e e (D e B e s e o g
Ssrsfress Ly A Bt = (3 pum m ingoeror= ) Bimemarmeioy = = = = = = = LU E R, LU T = = = 5 - - mhd - =@ '-)"'"-*’*"", 2 !:: £ Iz; &l
:’ IC{;?IJ_12W SLFTOS5T-4RT {4 TuF) SLETH B0 f5mm2 000mA - E ) B " S
' B xcoz e HOBLADI-22IME (2 2ub) F8E% 55 3mma2 Z000mA - E § ™ g)
VO xesabaa 10:58uH) "z 108 35mmz2 H0mA i iw ) o
H 8 xcabsan AZIRAT-H-AD0M (100H) W 19 34mmz S0mA - E b i D
v D RCO28A_1 2MHAND) LTFSA22TARTNERO (4 Tust) 90 88% 46 85mm2 1800mA Yes § = &
: (m} xm}'p_i 2MHE DFEZS2012F-4RTM=PZ (4 Tub) 90.52% 14 55mm2 s0mA - é ;: ‘-"
v O xcels OLUHKEROTA (2 2ub) LT 1837 mm2 150ma - i w H
N O xcLmen Buitin Inguctor 972% 13.14mm2 Boma . B g -3
: (m] xcni're DFEZSHI0F-IRIM (2. 2uH) E06T% B sImm2 150mA - .00 an o1 v w 100 1000
VO xouzh amenmo) Bisin ndclor s 13T4mm2 sEmA Yeu il i By
H g xcozhs LEEPCIOAKKTIRIN (2. 2uM) LY 17.74mm2 180ma . EfﬁCiency Rlpple voltage
: (m] IC&?’N_!M DFE:Rszqamaqum.HJ BO20% 27 §1mm2 1900mA
= i o R bl Total Mount Size vs Product Vout vs lout (Load Regulation) 7
L [ xcexvs MATCIOAB0RSIRINT 3 Jul) BTN 17 .75mm3 150mA . . 6
: [al xc’z;zhm 3 LTFSOZ2TARTNARD (4 Tt} oy a5 ams 1500mA P i L G o L G2 e S00 nar [ B :un.;«&;;ﬁoL%ﬁ?;:g;u:;{;ﬂ;’ﬁf:‘mw AZIRAS-H- 100 ,Q,,
VO xoeseamzmenD) DFETSSAN1RIMEIL [1ub) 0% F§ - sooma e = e o
: (m] xcl.?]q_auunu:un.\ Buitn Ingucior TN 13.74mm3 1000mA e . : [ :&' =
! [ xcazrs MLP2SZOVIR2WTOS] (2 2uH) LA 18/82mm2 150mA - |. 9 Z |: ®)
M B xcLae_12mme Buithin inducin BT Tam 13 F4mm2 A00mA E 8 1L §81 L E
VO e DFE1SSBMIRIMELL (2 2uH) 47 56% 14 37mm2 180mA £ R —— — T Q
.8 Ecﬂz:uc nmwunwu:nq 5 2247mm2 200ma 2 L I I 2im __M‘-“:—-L.h.“h N “
LSANB2OIBKKT RIM [1UH) BraTw 1387mm2 1300mA Tex E i L7 T e T
Select products KALAO20-221ME (0.2208) #1.36% T87Imm2 #0mA i i || g s
to compare i v e o - : L v i i vnsa Sas o
[ XCOZE2_BMHTNRND) MCCC100STRATMIN (8.4TuH) BEATH 6 0dmm2 Boma Yoz ¥ I )
[ xtLz. TNRND) Inducind 8% 17 remm2 ¥ Y -
s iR ", R . . Mounted area Load regulation
|:| XCRIE_IMHT LSCNBIG0EHMT 1RSMD {1 SuH) BE5IW 9 53mm3 EH0OmA
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Design Support Tool : DC/DC Simulation v
" o
oL
C
o]
- - m
mWeb DC/DC Simulation
eFor those who want to check the detailed operation of the products! ePoint 1
« Simulation results are displayed as soon as power supply specifications are Junction temperature of DC/DC is calculated considering various losses/heat
entered. dissipation performance.
o
* Helping to reduce IC selection and design man-hours. 3
- Duty - Efficiency [T Q
100 : ’ (C)
a0 | Efficiency -
80 %)
g0 _g
l:'"""""-""_;;L-?:z-"";"’; Schematic Waveform ."E-rﬁ-_d:e;s_c}“ ~‘. Ripple Voitage  Coll Current ."SMWHS-J-"'-‘".‘; '3 = = v
e & Product Info \  Summary \ T}, Duty 1VinVoliage  Input Current. | frequency 1 o 8
i e ’l s~ ------- 'l ; 40 e
i Switching frequency ® 2400 kHz) i I Bebematic & ;g
: Control Method @ PWM/PFM : 10
H ] Iin vig pn 0
E Sim Condition E - 0.001 %)
! ! Source Tout [mA] S
! o I E s
E Range 2 TV~-6V E ER"‘“ EE ; ePoint 2 g
' ' i R s . . o . (9]
! i m LN _L Capacier—— | : The frequency of PFM, which varies with input/output voltage and peripheral =
: Range: 0.9V-6V 3 B i— : P ‘! SEsri ", o
: e Cocamen” |} =5 e components, and the current at transition to PWM can be calculated. @
! otout et | T Possible to select products that do not interfere with peripherals or RF.
: . ! r I Svitching f I o~ tme [ off time |
E ?Bmew it \CI i)} E . t. witching frequency on time of |rnei P
: H I Summary o0 2N HME 1
bl 9 1 1 w : 020
’ Range: -40~85C ! 3 100 | %
: : lout max - 2000 [mA] 5 Ll | . o
: . — | Summary@lout=100ma < Switching frequency ! 015 g Q
: Thermal resistance: Gja e : Emciency : %] ?T 10 \ : g o
b ! ICLoss:[ 3185 |[mw] Input Power:[ 03622 | [W] = e Tt 010 T GD)
y  External Compornents B Inductor Loss : [miw] Output Puwer: W] é 1 : \ = =
: : n:[ %67 rq 3 | 005 g
V  CL(Effective Valus) [WFl . Input Current :[ 72.43 | [mA] vinPn:[ 5 |V 01 < : = )
b i Peak Coil Current || 7845 | [mA] Botiom Coil Current:| 0 |[mA] |
| e 2w MODE :_ PWMPFEM_DCM | 001 PFM Mode PWM Mode
'\‘ ,: Switching frequency ' [kHz] On time : [us] b.00 Gl £ ! i L Wi
SRR LR LR EEEEEEEEEE g Duty:[_1816 | [%] omtime: fus] ok A

Entry fields

Ripple Voltage ;[ 3065 | [mv]

Simulation results

ePoint 3

Simulation with input resistance (Battery impedance) is possible.
Enables calculation of the maximum output current of Step-up DC/DC, which
is greatly affected by the input voltage drop cause by the input resistance.
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mFree Evaluation Board support mTechnical Inquiries / Online Technical Consultation
We provide evaluation boards for various ICs as free of charge. For power supply IC and power supply circuit related technical consultations,
For evaluation boards, we provide "evaluation boards optimized for power supply please contact TOREX website "Ask us your technical question” page or the
specifications" by selecting "the most suitable IC" and "peripheral components" TOREX Sales Department or a sales agent.
according to the power supply specifications. Technical consultation with TOREX FAE is also available via online 3
In addition to evaluation boards for single ICs, we also provide evaluation boards 2
for application circuits. We can also support your individual inquiries such as "schematic verification" or ®
"PCB layout verification". g
n
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nnm 8 Print this page
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Example of evaluation board Example of application circuit board
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&
mProvision of ECAD model and Gerber files mOnline Purchase of ICs and Evaluation Boards g
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Links

mDesign Support Tools

eWeb DC/DC Simulation
From the website : "Design Support" > "DC/DC Simulation"
URL : https://www.torexsemi.com/design-support/dcdc-simulation/

eWeb DC/DC Measured Electrical Characteristics Comparison Tool
From the website : "Design Support “
> "DC/DC Measured Electrical Characteristics Comparison Tool"
URL : https://www.torexsemi.com/design-support/dcdc-efficiency-size-comparison/

eSpice Model
From the website : "Design Support" > "SPICE Model"
URL : https://www.torexsemi.com/design-support/spicemodel/

eECAD Model
From the website : "Product Pages" > "Sample Request" — "EDA"
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eGerber File
From the website : "Product Pages" > "Technical Document"
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mTechnical Inquiries / Online Technical Consultation

From the website : "Contact Us" > "Ask us your technical question"
URL : https://www.torexsemi.com/contact-us/technical-inquiry/

mEvaluation Board Requests

From the website : "Sample and Buy" > "Requesting Evaluation Boards"
URL : https://'www.torexsemi.com/sample-and-purchase/evaboard/

mDownload PDF of this brochure

From the website : “Home” > “Products Power Management Solutions”
URL : https://www.torexsemi.com/products/power-management-solutions/
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Product Model No. CL-2025 CL-2025-02 [ ow01 CL-2025-03 20w01 DFN1515-6A 152008
h=Hight (mm) h=1.04 MAX. h=1.04 MAX. h=1.04 MAX. h=0.375+0.05
p=Pin Pitch(mm) p=0.55 - p=0.55 - p=0.55 o p=0.5 10
AR RRIASE S AR e o S AR e o TR I IV Y o N AR R Y g
] (it mm) : . @ E o & g a 2 E “
- - - - ]
z z - - o
- Product Actual - . - i = . = X S
- Size Photograph - Actual size - Actual size - Actual size - Actual size o
8
®
LGA-4B01 . 0.75%0.05 | MSO P-8A 4.9+0.1 ) MSOP-]_O 4.9£0.2 SOP-8FD 6.0+0.2 SOT-223 66203 §
h=0.3 MAX. h=1.22 MAX. h=1.16 MAX. h=1.55+0.2 h=1.8 MAX. 3
p=0.4 p=0.65 p=0.5 p=1.27 p=2.3
- 9 - + - pre] - S - +
2 — S - Z : - K T E
- 5 g - - < |
’ Actual size ’ Actual size 7 Actual size B Actual size B Actual size
v
o
SOT-23 2902 SOT-25 29%02 SOT-26 29402 SOT-26W 2902 SOT-89 4540.1 =]
h=1.3 MAX. B h=1.3 MAX. = B h=1.3 MAX. - o A h=1.3 MAX. h=1.6 MAX. - g
p=1.9 p=0.95 p=0.95 - p=0.95 p=1.5
| R VRO I RO I g R IR AR Y g | R IR A ) g | R IR RO I g | R IR RO I § g)
. H . H z + z + z H -
: - & : o S B 2 . @ : 4 2
- - o N - - g8 c - 5 EE - - . ¥
- Actual size - Actual size - Actual size - Actual size - Actual size
SOT-89-5 SSOT-24 20£01 TO-252 6.35-6.75 TSSOP-16 6.4£0.2 USP-3 1.240.08
h=1.5 MAX. h=1.1 MAX. = -} h=2.4 MAX. h=1.4 MAX. h=0.6 MAX. %)
p=1.5 p=1.3 p=2.29 2 p=0.65 p=0.6 @
{wwww\wwww\wwww\w g {wwww\wwww\wwww\w g wau\iwu\_uu\w § {wwww\wwww\wwww\w g {wwww\wwww\wwww\w ogs g
H - . | - H - Fi —
- 1o @ - 3 E 10 - o E N o
- m N - ~| - E g - B K o= - >
B : B =3 = - B - ®
- Actual size - Actual size - Actual size - Actual size - Actual size g_
®
USP-4/USP-4D 162005 USP-6B/USP-6C 2.0£0.05 USP-6B06 1.8+0.05 USP-6B07 2.0£0.05 USP-6EL 2.0£0.05
h=0.6 MAX. : ' h=0.6 MAX. % (0.7 MAX) h=0.33 MAX. h=0.33 MAX. h=0.4 MAX.
p=0.6 p=0.5 p=0.5 0 p=0.55 p=0.55
{wwww\wwww\wwww\w % {wwww\wwww\wwww\w % J:HH\HH\HHM 5 J:HHMHMHHM % J:HHMHMHHM %
S B s E 2 E 3 E ot %
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USP-8 2.5+0.05 USP-8B05 24+0.05 USP-8B06 2.0£0.05 USP-8B10 2.9:0.05 USP-9B01
h=0.6 MAX. h=0.33+0.3 h=0.33 MAX. h=0.33 MAX. h=1.0+0.05
p=0.65 0 p=0.6 p=0.5 p=0.65 . %p=0.45
o [Te) [Te} o —
R IR AR Y o R IR AR Y (=} S R R AR ) (=} | R IR RO I = | R IR RO I o
z +l z o z o - +l - +
- m i~ B ¥ - m S C < E P
: - = " : " 5 - N :
- Actual size - Actual size |- Actual size - Actual size - Actual size 2
8
®
USP-10 252005 USP-10B 2.6:005 USP-10B03 215:0.05 USP-11B01 USP-12B01 2.3:0.05 S
h=0.6 MAX. h=0.6 MAX. h=1.0+0.05 h=1.35 MAX. h=0.6 MAX. o
p=0.5 p=0.65/0.5 p=0.65 %p=0.675 p=0.4
S A AR IR g S A AR IR 8 | RN AT RETRTE IFRN T § S RN TR RTENI INRR ) g S R ORI IR §
- o - o - - -
- & : & : @ : : : &
- o = o = o - < - ~N
- a - 8 - H - E - H
- Actual size - Actual size - Actual size - Actual size - Actual size
g
USPN-4 1.2£0.05 USPN-4B02 | 0.95:0.05 USPN-6 1.3:0.05 USPN-6B01 USPQ-4B03 1.0:0.05 =
h=0.4 MAX h=0.4 MAX. ' ' h=0.4 MAX. . X h=0.4 MAX. h=0.4 MAX. g
p=0.55 8_ p=0.4 8 p=0.45 P Xp=0.5 3 p=0.65 9 o
{\\\\\\\\\\\\\\\\ I=) {\\\\\\\\\\\\\\\\ o {\\\\\\\\\\\\\\\\ S {\\\\\\\\\\\\\\\\ ?I {\\\\\\\\\\\\\\\\ S E.
- & E H - 2 - H Q
- - s - . S - = - E = : = ¢
’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size
USPQ-4B04 1.02005 USPQ-4B05 1.0£0.05 WLP-4-01 070 9% WLP-4-02  0.82:0.03 WLP-5-02
h=0.6 MAX. h=0.33 MAX. h=0.2 MAX. h=0.5 MAX. h=0.4 MAX. %)
p=0.65 o p=0.65 o p=0.4 ag p=0.35 o p=0.5 < ),
O T g O T g O T = O T S O T g g
B & B & B o B & B 5 o
o = o = o . S - . 3 - W 3 S
g g g - - o
- Actual size - Actual size - Actual size - Actual size - Actual size g_
®
WLP-5-03 1.06£0.04 WLP-6-01 1.08£0.03 WLP-6-03 1.07£0.04 WLP-6-05 1.08£0.03 WLP-12-01 117:0.03
h=0.4 MAX. h=0.4 MAX. h=0.33 MAX. h=0.4 MAX. h=0.33 MAX.
p=0.5/0.625 3 %p=0.4/0.5 2 %p=0.6 3 %p=0.4/0.5 2 %p=0.4 9
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TOREX SEMICONDUCTOR LTD.

Head office

3F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-ku, Tokyo 104-0033 Japan
TEL.+81-3-6222-2851 FAX.+81-3-6222-2892

Sales Contacts

Sales division

6F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-ku, Tokyo 104-0033 Japan
Tel:+81-3-6222-2860 Fax:+81-3-6222-2894

Kansai office sales

1-9-23 Esaka-cho, Suita, Osaka 564-0063 Japan
Tel:+81-6-7670-1114 Fax:+81-6-7670-0768

Nagoya Office
605 NK Marunouchi Bldg., 2-17-13 Marunouchi, Naka-ku, Nagoya, Aichi 460-0002 Japan
Tel:+81-52-766-3183

-

TOREX SEMICONDUCTOR (S) PTE LTD

60 Kaki Bukit Place Eunos Techpark #05-17 Singapore 415979
Tel:+65-6745-1352 Fax:+65-6741-0389

TOREX USA Corp.

2 Venture Suite 470 Irvine, CA 92618
Tel:+1-949-261-2022 Fax: +1-949-261-2066 https://www.torex-usa.com/

TOREX SEMICONDUCTOR EUROPE LIMITED

Unit 1, The Courtyard Whitwick Business Park, Stenson Road, Coalville LE67 4JP, UK
Tel:+44-1530-510190 Fax:+44-1530-512400 https://www.torex-europe.com/

TOREX SEMICONDUCTOR DEVICE (Shanghai) CO., LTD.

Room 401, West Tower, Sun Plaza, No.88 Xianxia Road, Shanghai, China
Tel:+8621-6209-1166 Fax:+8621-3255-0536

TOREX SEMICONDUCTOR DEVICE (Shanghai) CO., LTD. SHENZHEN OFFICE

RM1705, E BLDG of BAONENG Center, No.3008, North BAOAN Road, LUOHU District, Shenzhen,
Guangdong, China
Tel:+86-755-8326-6338 Fax:+86-755-8326-6383

TOREX (HONG KONG) LIMITED

Unit 505, Energy Plaza, 92 Granville Road, TST East, Kowloon, HK
Tel:+852-2312-7489 Fax:+852-2312-7589

TOREX SEMICONDUCTOR TAIWAN LTD.

11F-1, No21, Sec.6, Zhong Xiao E. Rd., Taipei City 11575, Taiwan
Tel:+886-2-2789-2089 Fax:+886-2-2789-0799
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