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

We offer the most effective solutions to advance both sustainability and digital transformation in our society.

Torex power management ICs: Our proprietary technology contributes to the miniaturization
Supporting electronic devices in every field and power savings of electronic devices.

« Smart home electronics
* AV equipment

* Wearable devices
+ Beauty products
« Infotainment devices
* Dashboard cameras
* In-vehicle cameras * FA equipment
« Industrial robots
* Smart meters

¢ Measurement instruments
 Sensors
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* Power windows

Medical & Healthcare

« Electronic thermometers
* Body composition monitor
* Monitoring sensors, trackers

Computers & Communications

e Smartphones

* Portable game devices

« Electronic dictionaries

¢ Communication modules

apIno uonnjos

TOREX SEMICONDUCTOR LTD. China »

o TOREX Shanghai §

Address : 3F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-Ku, Tokyo 104-0033 Japan o TOREX Shanghai/SHENZHEN OFFICE o

o TOREX HONG KONG e

Founded : March 1995 o

. . T United Kingdom J.a::a: office g_

Capltal +2967.93 million JPY W ® Kansai Technology Center USA ©

i . i e Sapporo Technolo enter e TOREX USA
Operations : 1. Research and Development, Manufacturing of ICs and | .:‘a';';ya Technologyicent © TOREX USA R&D Center
active discrete components. . ;:'::i‘t’:"c'ce

Semiconductor Corp.
© Phenitec Okayama 1% Fab
® Phenitec Kagoshima Fab

2. Sales of ICs and active discrete components.
Stock Exchange : Prime Market of the Tokyo Stock Exchange
WEB Site : Corporate Site https://www.torexsemi.com/

Product Site  https://product.torexsemi.com/en * TOREX TAIWAN

Singapore Vietnam [l sales Offices
o TOREX SINGAPORE o TOREX VIETNAM I Manufacturing Facilities
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mXCL239 / XCL240 - Built-in inductor HiSAT-COT 1.0A Step-down Micro
DC/DC
e Smaller size, Easy design and Lower EMI by Built-in inductor

¢ High-speed transient response with HiSAT-COT control
¢ 1A Pocket type, suitable for any application

57x__.':53l|m

WXCL237 / XCL238 - Built-in inductor HiSAT-COT 1.5A Step-down Micro DC/DC

5.4 x 5.1mm

e Smaller size, Easy design and Lower EMI by Built-in inductor
¢ High-speed transient response with HiSAT-COT control
¢ High heat dissipation and small size with high output

by Multiple type

Vin :2.5V ~ 5.5V Vi 12.5V~ 5.5V
Vour : 0.8V~ 3.6V Vour :0.8V~3.6V
IOUT :1.0A |OUT :1.5A {g}
Iq 1 25pA - lq 1 25uA Vin Cx 2 Vour
. fosc : 3MHz 25~55V 1.8V /1.5A
fosc :3MHz ! Vi gy
Control  : HiSAT-COT ‘I v, |6 ’ < Control  : HiSAT-COT —
F-PWM (XCL239) _ - T F-PWM (XCL237) EN EN Vour
PWM/PFM (XCL240) _f*;2§AGND PGND;5; TuE PWM/PFM (XCL238) cn L 1l <
- - PGND AGND T
Topr :-40°C ~ 105°C 1.0A 10,7 o eniale Topr :-40°C ~105°C 10uF GND AG 10uF
Package :CL-2025-02 3iVour S Package : USP-9BO1
(Pocket type) 3 (Multiple type) ' _
| e
NEW (NEW }
WXCL241 / XCL242 - Built-in inductor HiSAT-COT 500mA Step-down Micro WXCL243 / XCL244 - Built-in inductor HiSAT-COT 700mA Step-down Micro DC/DC

DC/DC

e Smaller size, Easy design and Lower EMI by Built-in inductor
e Ultra-low EMI by 1.2 MHz

e Smaller size / Easy design / Lower EMI by Built-in inductor
¢ High-speed transient response with HiSAT-COT control
e Small size and Low profile by Multiple type

4.1x 4.5mm

¢ High-speed transient response with HiSAT-COT control Vin :2.5V ~ 5.5V
Vin : 2.5V~ 5.5V Vour :0.8V~3.6V
VOUT : 0.8V~ 3.6V IOUT : 700mA
IOUT :500mA —| lq : ZSHA E
Iq : 15pA 7 fosc : 3MHz Vin o Vour
. Control  : HiSAT-COT 25~55V 1.8V / 700mA
fosc :1.2MHz o ((CLaas Vi g
Control  : HiSAT-COT - ( ) ?
F-PWM (XCL241) _t PWM/PFM (XCL243) EN EN Vour
PWM/PFM (XCL242) o Topr :-40°C ~ 105°C Cn L 1l a
Topr :-40°C ~ 105°C 0-5A 10uF Package :USP-8B04 10uF PGND AGND 10uF
Package :CL-2025-02 (Multiple type, 2.25x1.5x0.75mm)
(Pocket type) . 7;[7_ _
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New Products, Featured Products Introduction HISAT-COT g

Page 30 6?
NEW NEW yl - g
WXC9287 / XC9288 / XC9289 - HiSAT-COT 1.5A Step-down DC/DC WXC9285 / XC9286 - HISAT-COT 1.0A Step-down DC/DC ‘

eHigh-speed transient response with HiSAT-COT control
*1.0A, ideal for all applications

¢ High-speed transient response with HiSAT-COT control
¢ 1.5A, ideal for all applications
¢ LGA ultra-small package also available

Vin : 2.5V~ 5.5V
Vin :2.5V~ 5.5V Vour : 0.8V~ 3.6V o
Vour :0.8V ~ 3.6V lour :1.0A g
lout :1.5A Iq : 15pA %
Iq : 15pA fosc :1.2MHz 3
fosc : 1.2MHz, 3MHz Control  : HiSAT-COT 3
Control  : HiSAT-COT F-PWM (XC9285)
F-PWM (XC9287) Vin XC9287/XC9288 | :1uH Vour PWM/PFM (XC9286) Vin XC9285/XC9286 | : 2.2 H Vout
25~55V 1.8V /1.5A 2.5~55V 1.8V /1A
PWM/PFM (XC9288) —> —> Topr :-40°C ~ 105°C — > — S
MODE selectable (XC9289) Package :USP-6C, SOT-25
Topr :-40°C ~ 105°C Cn —— L C Cn L C
Package :USP-6C, SOT-89-5 10uF | [ 10uF 10uF ] [ 10uF g
LGA-8B01 (XC9289, 1.2x1.4x0.3mm) S
£
NEW (NEW J ®
WXC9290 / XC9291 - HiSAT-COT Ultra space-saving 600mA step-down DC/DC ~ MXCL233 - Built-in inductor, Ultra-low Iq Step-down Micro DC/DC with VSET
e World's smallest solution size Mount Area 5 e Smaller size / Easy design / Lower EMI by Built-in inductor
¢ High-speed transient response with HiSAT-COT control LExZimmess. o * 80% or higher efficiency even at IOUT=10pA with 200nA Ultra-low Iq
e Compatible with ultra-small capacitors/inductors A e VSET function enhancing further lower power consumption ' o
Vin 1 2.5V~ 6.0V Vin : 1.8V~ 6.0V :':3
Vour :0.7V~ 3.6V Vour : 0.5V~ 3.6V :2values )
lout : 600mA Selected by H/L of VSET pin (@)
Iq : 11pA lour : 150mA =
fosc : 4MHz, 6MHz Vi XCo200X00201 o i AT Vour Iq :200nA
Control  : HiSAT-COT 25~6.0V n L AYaYe 1.8V/600mA  Control :PFM
F-PWM (XC9290) Topr :-40°C ~ 85°C
PWM/PFM (XC9291) N EN—» EN Vour - Package :CL-2025-03
Topr . _40°C ~ 105°C (0.6x0.3x0.5mm) oD (0.6x0.3x0.5mm) (Pocket type) g
Package :LGA-6B01 (1.2x1.2x0.3mm) T T 'g
WLP-5-08 (0.96x0.88x0.3mm) 7;7. =
VSET XCL )
oQ
(0]
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New Products, Featured Products Introduction g
High voltage Step-down o
—{( NEW } and Monitoring: Page 34 NEW g
mXC9702 - 60V 0.3A High voltage Space-saving Step-down DC/DC mXC6138 - High voltage Separated Sense pin Voltage Detector with Delay .

e World's smallest 60V buck DC/DC in terms of total solution size e VSEN 76V compatible & 0.15pA@12V, 125°C operation

¢ Low Ig and high efficiency at light loads ¢ Wide range of Detect/Release hysteresis. Adjustable Release/Detect Delay

e Supports High voltage, Low ripple,

v, 122V~ 6.0V
High temperature operation and High step-down ratios V:EDN - 76V, Absolute Max.: 80V (90V@400ms) -
Viy : 4.5V ~ 60.0V Vor : 2.3V~ 20.0V g
Vour : 2.5V~ 12.0V (FB voltage: 0.75V) Vor :2.5V~24.0V %
lout :300mA Accuracy : +1.5%(Ta=25°C) +3.0%(Ta=-40°C~125°C) §
Iq 1 12uA Vin Re Hysteresis :5% ~ 50% &
4.5V ~ 60V
fosc : 1.0MHz PO o Supply Current: Vpp: 0.5pA, Vgen: 0.15pA@12V
Power Supply for IC Vpull
Control  : F-PWM (MODE=H) o Output Type : CMOS, Nch open drain i
PWM/PFM (MODE=L) Rest L : 22 uH s Output Logic : “L” or “H"” at detection Voo
Topr :-40°C ~ 125°C . [ Function : Sense pin separated Monitoring Vem
Package :HSOP-8N " N =re Release/Detect delay RESETE > MPU .
USP-10B F8 » C Manual reset Cd/MRB 2
°w-‘— o =k -‘_ Topr :-40°C ~ 125°C ReseT 1 Ves g
.| - Package : SOT-25, DFN1515-6A a)
(NEW J (FEATURED) &
WXCL108 - Built-in inductor, Ultra-low Iq Step-up Micro DC/DC WXCL104 / XCL105 - Small, Multi-func. Built-in inductor Step-up Micro DC/DC
e Smaller size / Easy design / Lower EMI by Built-in inductor ¢ Built-in inductor realizing space-saving and high efficiency
¢ 85.9% efficiency even at IOUT=10pA with 400nA Ultra-low Iq e Load disconnection / VOUT OR / Bypass types can be selected
e For longer battery life in loT/wearable applications Vi - 0.65V ~ 6.0V o
Vin :0.65V ~ 5.5V Vst : 0.9V )
Ver 1 1.6V Vour : 1.8V~ 5.5V S
Vour :3.0Vv~ 5.5V fosc : 1.2MHz (@)
fosc :1.2MHz lout :710mA @3.3V - 5.0V =
lout :300mA @3.3V - 5V 420mA @1.8V - 3.3V
200mA @1.8V - 3.3V Control  : F-PWM (XCL104) Vin
Control  : PWM/PFM PWM/PFM (XCL105) -
Topr :-40°C ~ 105°C R Topr :-40°C ~ 105°C
Package :CL-2025-02 Vour Package :DFN3030-10B W—’— _‘g/’
(Pocket type) QFFJON —>— : oy = 3
10pF T -|- 10pFx2 Page 31 Page 26 Page 38 T
RS &
a
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New Products, Featured Products Introduction 2
-l
]
DEVELOPMENT [FEATURED) g
mXC8112 / XC8113 — 2ch Ideal Diode Load Switch WXC6193 / XC6194 - Push Button Load Switch equipped with Shutdown function
¢ Load SW with Ideal Diode function equivalent to VF=20mV e Shutdown Function cuts off current consumption to 1 nA

e Preventing discharge during shipment / System power switch / Freeze measures
e Essential for long battery life

e Supports OR connection of two lines with only one IC.
e 1ch 1A/2A, Ron=60mQ in parallel connection

CLIE%_! CINY

Vin : 1.5V~ 6.0V 'E;:'IC Vin : 1.8V~ 6.0V o
lour : 2ch x 500mA (XC8112) CL2I=TR CIN2 lour : 1A (XC6194) g
2ch x 1A (XC8113) 1A + External Pch FET (XC6193) %
Ron : 120mQ/ch Ists : 1nA (at shutdown) S
Iq : 3.6pA/ch (at Forward bias) Ron :0.140 @3.0V — 2
OuA (at Reverse bias) Iq :0.13pA T TR —
Standard :IEC 62368-1:2018 certified """ Topr 1-40C~85°C e b o o o
Topr :-40°C ~ 105°C Package :USP-8B06 T T 7.:0 MM W
- USP- XC6194
Package :USP-8B06 0UA @ Vi<Vour SCe1on PG o T e EN N w | v
Page 38 For Backup T 0-10F 0.1pF or more = . SHDN pin:"H"Level g‘
I Ideal Diode :§=20mv T J' V‘S‘“l . % Push uton Efl J’ z
¢
(FEATURED) (NEW J s
mXC8110 / XC8111 - Ideal Diode Load Switch mXD6239 - 300mA High-speed LDO for Automotive 125°C operation
¢ Load SW with Ideal Diode function equivalent to VF = 20mV ¢ AEC-Q100 Gradel compliant and High PSRR
¢ For OR connection of multiple power lines and backup Vi .20V~ 6.0V
Vin 1 1.5V ~ 6.0V Vour 1.2V~ 3.4V o
lour : 500mA (XC8110) lour :300mA o
1A (XC8111) Iq : 100pA S
Ron :120mQ @WLP-4-02 Ron :0.66Q o
Iq : 3.6lA (at Forward bias) PSRR : 75dB @1kHz s
OuA (at Reverse bias) Function :Inrush current prevention
Standard :|EC 62368-1:2018 certified Topr :-40°C ~ 125°C
o Vin Vin Vour Vour
Topr :-40°C ~ 105°C Package :DFN1010-4C (1.0x1.0x0.6mm)
Package :SOT-25 Vour SOT-25
USP-6B06 SOT-89-5 Cin —>» EN v CL 2
WLP-4-02 Automotive muFT = —‘71'01“: §
:
Ideal Diode i
oQ
&
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New Products, Featured Products Introduction

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

e Optimized for small-capacity Li-lon, with Shutdown Function for shipping B

2
(]
g
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o
Q
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on_,
LKL

e Two-wire communication / Charging status & Battery voltage monitoring csa'o \
X + XC9291
Input Voltage(Chargeable)  :3.5V~28.0V 2 o.. X 3 6..
L]
Charge Voltage :3.80V ~ 4.40V (0.05V increments) Cl"“":’ & o
Charge Current :1mA ~ 25mA DC input ) D - oo g
BAT Sink Current : 10nA (TYP. at shutdown) 5V " L 7| bc/oe L " -
Function : Current path, Shutdown/Wake-up % XC6810 HCn| oro | Ao g
Charging status & Battery voltage monitoring cso SHDN |« T § 2
OUT line switch interlocked with UVLO (option) MCU/SoC
Battery temperature monitor CHG/BATmOnEN 12—
BAT BATMON Sutdown_OUT
Charge Enable control 100n; Charge/BATmonEN_OUT|
Protection : Battery Over Discharge, Output Short '-i‘i°|;‘/t':°'ym$ THIN Wake-Up <_| »| BATMON_IN
atter
Thermal control, Safety timer Y | e Ve ! <t »| PushControl_IN "
. | S SBD toshare Push_SW for both
Package : WLP-12-01 (1.17 x 1.57 x 0.33 mm) = ) il Push_SW Wake-up funetion of ¥C65 10 and il %
Topr . -40°C ~ 85°C . MCU/SoC control. g
e
(FEATURED) (FEATURED) g
WXC6705 / XC6706 - 20V 200mA High-speed, Low Iq LDO with seamless GO mXC6241 - Low lq, High-speed “GO” LDO
¢ Seamless GO function achieving both low Ig and fast response ¢ Achieving both low Ig and fast response
e |deal for Li 2 cells in series and 12V input with Low Ron and 105°C operation
Vi . 3.5V ~20.0V e |deal for loT/wearables and all other applications o
o
Vour :2.5V~ 5.5V Vin :1.6V~6.0V §
IOUT :200mA VOUT : 1.2V~ 5.0V g
Iq £ 1.2uA lour : 150mA e
PSRR : 50dB @1kHz Iq : 0.6pA &
Topr :-40°C ~ 105°C Ron :1.1Q @3.3V
Package :SOT-25 (XC6705) PSRR : 60dB @1kHz
USP-4 (XC6705) Vin Vin Vour Vour Topr  :-40°C ~105°C Vin Vin Vour Vour
SOT-89 (XC6706) Package :USPQ-4B05
CIN —>» CE C|_ SSOT-24 Cin —»| CE CL Lé’
1.0uF Vss 22uF 1.0uF Vss 1.04F 3
Solution example S
Page 32 >
QU
T Trr =
oQ
&
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—| NEW }
EXBSC11A108CS - 850V/10A SiC Schottky Barrier Diode

Discrete Products
SBD,TVS: Page 57

¢ Repetitive peak reverse voltage : Vrmu=850V Heatsink
e Fast switching operation / Low recovery loss Fast switching characteristics

Vim : 850V SiC-SBD vs Si-FRD —

Vg : 850V 15

Irave) : 10A 10 e Sj-FRD

. 1: Cathode

VF : 1.5V ’ . ) — csED

lrsm : 36A@Pulse Width=10ms 1 > 2 2: Anode I

IR . ZHA@VR=650V ;E,

Package :TO-220AC High efficiency of PFC circuits 0

Tjmax :175°C by high-speed switching SiC-SBD o

nm 5 Q,-Si
+  PFC output 10
PFC | outpu 0.0 0.1 0.2 03
AC input controller Time (u sec)
100V~240V
D C————
(NEW J
Di te Product

WXPJ102NO9NS8R / XPJ101NO4NSR - N-channel MOSFET 100V, 8.4mQ/3.8mQ, 61A/122A
¢ 100V operation N-ch MOSFET, mounted in small DFN5060 package Nch MOS FET

¢ Low loss due to low on-resistance and reduced charge capacitance

DCinput I

Vps : 100V ‘."
Vs 1120V 24v/a8v _I 3 phase motor
Io :61A/122A ; |
Vesith) 1 2.8V = g}
Ros(on) :8.4mQ0/3.8mQ (TYP)
Ipss : 1pA (Vps=100V,Vss=0V) Motor
lgss 1 £100NnA (Vgs=120V,Vps=0V) controller
Qs : 7.6nC/15.0nC
Qg :3.0nC/6.0nC —
Q, :19.0nC/40.5nC = E:}
Package :DFN5060-8L (4.9 x6.0x1.1mm) =
Tjmax :150°C
’i, .
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 9 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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M lineup 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 )

DC/DC converter

oDC/DC converter with integrated inductor

eUltra-small, ultra-low lIq,
and fast transient response with HiSAT-COT

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

®HiSAT-COT control ideal for high performance POL

Voltage Detector,
Watchdog Timer
( Reset, WDT)

TOREX Product Groups

Small size, High performance,
Low Iq, Low noise

eUltra-low quiescent current in the nanoampere (nA)
range, ideal for battery-powered applications

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

Automotive IC
( XD Series)

Charger IC

( Li-ion/Polymer & LTO batteries )

e\Wide lineups including Step-down, Step-up, etc.

Voltage Regulator
(LDO)

eLow Ig and high-speed LDO

eLow to medium and high voltages, small to
higher currents

eBroad package lineup

Load Switch,
Push Button Controller

eoFrom simple load SW to USB protection and
ideal diode function

elLoad SW to cut off power supply with Push Button SW
for Preventing discharge during shipment / System
power SW / Freeze measures

Discrete
(MOSFET, SBD/SiC SBD, TVS))

eSmall, simple, and easy-to-use charger IC ®AEC-Q100 compliant

for Li-ion/Polymer eAvailable in wide rage of products such as LDO,

oLDO for charging and battery voltage monitoring IC voltage detector, and watchdog timer

optimum for LTO (lithium titanate) batteries

utilizing TOREX’s small, high-performance devices

®MOSFET, Schottky barrier diode (SBD) and Transient
voltage suppressor (TVS) used around power
management ICs and for various other applications

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 10
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Built-In Inductor DC/DC Converter Micro DC/DC (1) ( Selection Guide P44) 2
g
M Features of TOREX built-in inductor DC/DC Converter Micro DC/DC § @
eSpace-saving : Minimizes circuit board wiring of peripheral components. Makes small solutions possible. g
eDesign simplification : Only an input/output capacitor for the main components. Significantly reducing design evaluation workload. §
eNoise reduction : The package configuration is optimized to suppress switching noise and achieves low EMI. ;
Q
eEasy thermal design : Uses proprietary high heat dissipation packages. e
eHigh efficiency : Small / High efficiency, even at light loads with Ultra-low Iq DC/DC.

eHigh-performance POL : HiSAT-COT ideal for FPGA/SoC, etc. with high-speed transient response and small components.

Pocket type
B Typical Built-in inductor Micro DC/DC [ SEmeE ] [ HISAT-COT ] Small e

o
=
o
Q
=
(2}
-+
(9]
=
o
[=
T
7]

P High-speed response/low EMI step-down DC/DC

NEW poe S |,
XCL243/XCL244 Small/Thin =
HiSAT-COT Multiole t g
700mA, 3MHz ultiple type L ©
Multiple type, h=0.75mm o g
m
Small/Thin g
_____________________________ PPy S
/ NEW NEW
! XCL241/XCL242 Ultra-low EMI Low EMI XCL239/XCL240 ! XCL237/XCL238 High current
i | HISAT-COT HiSAT-COT . HiSAT-COT —
' | 500mA, 1.2MHz | 1A, 3MH2 | 1.5A, 3MHz s ¥
i : : o
| Pocket type Pocket type | Multiple type Cool Post type 2 3
| HiSAT-COT | :
. 1 High-speed | gﬁifc 5
: : @
| XCL201/XCL202 Ultra-low EMI XCL205/XCL206 i . XCL211/XCL212 High current )
! Low EMI 'High current o
1’| 400mA, 1.2MHz 600mA, 3MHz ! 2A, 2.4MHz o
. | Pocket type ¢ FB type and Voyur fixed ; > FB type =
:\ Pocket type ,: Multiple type
N o e e e e e e e e ———,—,—,—_—,—,—,—,—,—,—,—,—,—,—,,, 4 g
Page 31 for technical details of :E %
Micro DC/DC XCL Series § =
el
Product name : Left “PWM”, Right “PWM/PFM” control g §
QU
[0)0]
(0]
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Built-In Inductor DC/DC Converter Micro DC/DC (2) ( Selection Guide P44 ) @TOIREX

$10Npoid MaN

™
B Typical Built-in inductor Micro DC/DC [ Standard ] [ Low Iq ] Small =
Z
=
3
P Ultra-low Iq Step-down DC/DC g
P2P S
I’ ___________________________________________________________________________________________________________ = g
!'| XCL210 Ultra-low Iq XCL232 Ultra-low Iq XCL233 Ultra-low Iq, Vour selectable o g
i 50mA/200mA, Ig=0.5pA — 150mA, 1g=200nA — 150mA, 1g=200nA, VSET 5
. Fr Ultra-low Ig | PFM VSET function | PFM o
' | Pocket type Pocket type (Vour selectable) | Pocket type Pocket type )
N T

o
o
Package gon
P Step-up DC/DC =
Multiple type 2
XCL101 Low Iq High current | XCL102/XCL103 Low noise | M8 currents ~(xc1104/xCL105 Multi-function o oa
5.5V, 80mA@3.3V->5V > 6V, 450mA@3.3V->5V N 6V, 710mA@3.3V->5V )
lg=6.3pA, PFM, Pocket type 3MHz 1.2MHz =
XCL100 Low-Ig, UVLO Pocket type Cool Post type 9
5.5V, 80mA@3.3V->5V
Ig=7.0pA, PFM, Pocket type 1 Ultra-low Iq
NEW Page 38 g)_ $
XCL108 Ultra-low Iq n 2
5.5V, Ig=400nA, Vs;=1.6V Cool Post type = g
1.2MHz, 300mA@3.3V->5V DC/DC (0,
Load disconnect, PWM/PFM 0D g
Pocket type -
3
o
®
g
Page 31 for technical details of E %
Micro DC/DC XCL Series s z
o el
Product name : Left “PWM”, Right “PWM/PFM” control g §
QU
[0)0]
(0]
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=2
DC/DC Converter / Controller (1) ( Selection Guide P45 ) :
o
o
c
@ 2
B Features of TOREX DC/DC converter |
eSpace-saving : Achieves space-saving not only with the IC but the peripheral components can be also made smaller. ;
fol,
eHigh-speed transient response : HiSAT-COT realizes high-speed transient response/good output stability and miniaturization of peripheral components. 8
o
eHigh functionality : Supports power supply start-up/shutdown sequences. HiSAT-COT =
Page 30 =
eUltra-low Ig : Ultra-low Iq technology for higher efficiency and longer battery life. . s 3
3
, o2
W Typical DC/DC converter [ Standard ] [ HiSAT-COT ] [ Low Ig ] Small ol
o k=3
O 7]
P Low voltage Step-down DC/DC
o
= w
NEW NEW NEW NEW o
XC9290/XC9291 Ultra-small XC9285/XC9286 XC9287/XC9288 XC9289 Ultra-small gr.
HiSAT-COT G | HiSAT-COT > | HiSAT-COT — HiSAT-COT, MODE selectable ;
6V, 600mA, 4M/6MHz Small 5.5V, 1A, 1.2MHz High current | 5.5y, 1.5A, 1.2M/3MHz Small 5.5V, 1.5A, 1.2M/3MHz = | =
N B0
HISAT-COT Small package g
Mount Area High-speed =
1.5x2.1mm=3.15mm? =
: XC9235/XC9236 Low noise High current | XC9242/XC9243 High current
5.5V, 600mA, 1.2M/3.0MHz —> | 6V, 2A, 1.2M/2.4MHz
FB type and/Vqyr fixed FB type 5
g @
Ultra-low Iq v 3
Low Ig = =t
J VSET function XC9289 ;
XC9290/XC9291 X€9265 Ultra-low Iq (Vour selectable)( xc9276 Ultra-low Iq, Vour selectable HISAT-COT 1.5A <
World’s smallest solution size 50mA/200mA, 1g=0.5pA =P | 150mA, Iq=200nA VSET Small Solution size °
3.15mm’ PFM PFM g
o
e
wv
o
E B
ol =
3 -~
g o
Product name : Left “PWM”, Right “PWM/PFM” control < §_
QU
oQ
(0]
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DC/DC Converter / Controller (2) ( Selection Guide P45, P46, P47 ) :
o
:
c
@ S
B Features of TOREX DC/DC converter |
eSpace-saving : Achieves space-saving not only with the IC but the peripheral components can be also made smaller. ;
fol,
eHigh functionality : Step-up DC/DCs have options (Bypass/Vour OR/Load disconnection) for various power supply configurations. 8
o
eUltra-low Iq : Ultra-low Iq technology for higher efficiency and longer battery life. =
S~
. g
W Typical DC/DC converter [ Standard ] [ Low Iq ] Small Page 26 Page 38 &
. . FEATURED =
P Medium and high voltage Step-down DC/DC P Low voltage Step-up DC/DC XC9147/XC9148 Multi-function e
T
6V, 750mA@3.3V->5V “@
1.2M/3MHz
XC9220/XC9221 16V, XC9270/XC9271 30V, 2A Bypass/Vour OR/Load disconnection
Controller for driving Pch FET — 300k/500kHz, Sync CLK o
300k/500k/1MHz, FB type 30V FB type High current/High efficiency
Multi-function =
60V =
XC9140 Low Iq . XC9141/XC9142 Low ripple 2—
5.5V, Ig=6.3pA, PFM High current | ¢\ 500mA@3.3V->5V g
XC9702 60V, 300mA S _ 80MA@3.3V->5V > | 1.2M/3MHz e
spacesavinzlonliqilisNiStepieewniiatios Bypass/Load disconnection Bypass/Vour OR/Load disconnection m g
60V, Ig=12pA, 1MHz, MODE selectable m ®
FB type . >
High voltage Step-down Ultra-low Iq l é
Page 34 =
FEATURED,
XC9145 Ultra-low Iq
60V 300mA DC/DC : XC9702 5.5V, 19=400nA, Vs=1.6V _
World’s smallest class solution size 1.2MHz, 430mA@3.3V->5V S v
9.4mm x 7.4mm = 69.6mm> Load disconnection, PWM/PFM o &
=g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
P Inverting DC/DC (using Step-down DC/DC) P Medium and high voltage Step-up DC/DC &
Q
XC9271 e NEW (XC9119 Space-saving High current | XC9103/XC9104 %
i u o
100mA@5V->12V Controller for driving Nch FET
_ _ —
208, OO 2= — | 60V, 50mA@12V->-5V 1MHz, PWM, FB type 100k/180k/300k/500kHz
300k/500kHz, FB type High Space-saving, Low Iq ~ FB type v
Voltage | 6oy 1q=12pA, IMHz, FB type g > T
XC9133 LED / Back Light Driver g 9
3.6V-> 3~4x LED, 20mA 3 %
Product name : Left “PWM”, Right “PWM/PFM” control | PWM dimming control g g
QU
oQ
(0]
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Voltage Regulator (LDO)

&5 TOIREX

( Selection Guide P.48, P.49, P.50)

B Features of TOREX Voltage Regulator

eUltra-small
eUltra-low Iq

eVarious controls types

B Typical Voltage Regulator

P Low voltage Low Iq

: Wafer level and low-profile packages.

: Achieves long battery life.

[ Standard ][ Low Iq ][ High-speed ][ (Lowlq/GHci)gh PSRR) ]

Cap Less

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

P Low input voltage, Bias type

XC6601
400mA, Vin=1V~, Vour=0.7V~
Vbias=2.5V~, 60dB, Ron=0.340Q

High current
Multi-function

p GO, High-speed, FEATURED
XC6215/XC6506 Low Ig Low Ron | XC6241 GO High current | XC6220 GO, High current
150mA, 1g=0.8pA > | 150mA, Ig=0.6HA@PS > | 1A, Iq=8PA@PS, Inrush prevention
\R0n=2.3Q/2.60 ) Ron=0.87Q), 60dB Ron=0.18Q, 50dB
(XC6504 Cap. Less, Low Iq High current XC6503 Cap. Less, High current
150mA, 1g=0.6A » | 500mA, Ig=15pA
Ron=2.1Q Ron=0.63Q
(. J
P>Low voltage ( XC6415 2ch x 200mA W
High-speed 65dB, Ron=1Q _ [ xc6223/xc6229 High current,

XC6221
200mA, Ig=25pA
70dB, Ron=0.80Q

(XC6233 High-speed
200mA, 1g=45uA, 75dB
\Inrush prevention, Ron=1.2())

Ultra High-speed: 80dB
Inrush prevention, 300mA,
Ig=100uA, Ron=0.67Q/0.53Q

ﬁ

P Medium and high voltage

(XC6216 28V, Low Iq
150maA, Ig=5pA
\FB type/Vour fixed

(XC6701 28V, High-speed

(XC6505 10.5V,
Low Iqg, High-speed
\ZOOmA, Ig=5.5uA, 60dB

High-speed
_

XC6201 10V, Low Iq
200mA, Ig=2pA

J

‘ 20V,
Low lg, High-speed
FEATURED

XC6705/XC6706 20V
Seamless GO
200mA, Ig=1.2uA, 50dB

XC6702 36V, High-speed

150mA, 1g=50pA
\SOdB

P> | 300mA, Ig=40pA

V, High .
36V, High current 65dB, Inrush prevention

1A, V|N=0.5VN, VOUT=O.5VN
Vbias=2.5V~, 75dB, Ron=0.15Q

XC6602/XC6603/XC6604
Current limit/Soft-start external adj.

b e e e e e e e e e e e e e e e e e

XC6227
Multi-function| Reverse current prevention

XC6230 Multi-function

High current: 2A, Ron=0.18Q
70dB, Inrush prevention
Reverse current prevention

High current: 700mA
1g=100p.A, 65dB, Ron=0.4Q

P Negative Voltage

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

‘ CE function

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

Ja81eyd MS peoT 1am /1353y oa1l 2ad/2a 2d/2@ 4032npul ul-yjing

aAnowolny
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. 2
Voltage Detector, Watchdog Timer (RESET/WDT) ( selection Guide P51 ) ;
o
t
c
@ 9
Bl Features of TOREX Voltage Detector & Watchdog Timer .
eUltra-small : Ultra-small package and low-profile package. ;l
eUltra-low Iq : nA level low Ig achieving long battery life. 5
o
eMedium and high voltage monitoring : Separated Sense pin (Vsen), Adjustable Hysteresis (HYS) /wide-selection, Detection Delay. =
Q
eVarious functions : Release Delay, Manual Reset (MR), Output logic: RESETB/RESET S a'?
. o B3
W Typical Voltage Detector [ Standard ] [ Low Ig ] small S E
__________________________________________________________________ (@] L]
i Separated Sense pin (Vscy) XC6138 Sense pin 76V operation ;
! Multi-function !
XC61C/G Simple function XC6127 Fixed Release Delay . Vpp: 0.5HA, Vsen: 0.15pA, £1.5% :
10V, 1g=0.7pA 50~800ms i Detect/Release hysteresis : 5750% i 5
1g=0.7pA, £0.8% ! Detect/Release Delay external adj. ! °
1 o
A RESETB/RESET, MR ] RESETB/RESET, MR High voltage Monitoring g
Release Delay : High Voltage 1 Page 34 i
Internally fixed : Vsen pin i z =
10V p . L . p : 5 2
operation XC6119 1 | XC6118 Separated Sense pin Mult- XC6132/XC6134 Separated Sense pin X S
Rel Del Release Delay external adj. Vsen i 1g=0.8pA, £2.0% function, | Hysteresis external adj. i g
elease Delay \Iq=0.9uA, +2.0% ) separated: \Release Delay external adj. ) 125°C Detect/Release Delay external adj. ! =
—] RESETB/RESET, MR, 125°C :
: : - a e —) \ ~ 4 ]
XC6126 Simple function Ultra-low Iq | XC6136 Ultra-low Iq ! | XC6135 Separated Sense pin ! .
Ig=0.7uA, +0.8% m—> | |q=88nA, +0.8% ! | Ultra-low Iq, Ig=44nA, +0.8% (XC6133 Release Delay external adj. i S v
| RESETB/RESET ) RESETB/RESET ) Separated Sense pin : g 3
1 ! .
'\\ \RESETB/RESET, MR, 125°C )/,' )
N o e e E E e E e e E e — e e E e e e E e e e, e e e e e E e e, e e, e, — - [a)
=
oy
B Typical Watchdog Timer (WDT) + Voltage Detector )
XC6121/XC6122/XC6123/XC6124 Delay/WDT external adj. XC6130/XC6131 Delay/WDT external adj. -
Delay/WDT internally fixed ® | MR or WDT function ON/OFF control
Iq=10pA, WDT: 50~1,600ms 125°C g
Release Delay: 3.13~400ms E 3
WDT function ON/OFF control 1
2 3
3 2
@™
a
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. 2
Load Switch, Push Button Controller (Selection Guide P52, P.53) ;
o
t
c
@ 9
B Load Switch |
eSimple type : For internal power supply line distribution. 5
eQutput protection : Current limit/protection for USB line, etc. Current limit external adjustment / Error flag function available. 8
o
eBuilt-in Ideal Diode function : Low VF 20mV / Low leakage / Reverse current prevention, also with protection functions. Two channel products also available. =
2 F
2
- - <
W Typical Load Switch [ Standard ] [ Low Iq ] Small -
o =
Q) o
P Simple type - N P o B
XC8101 Switch for internal power lines High current( 8102 Switch for internal power lines ON g
6V, 200mA > | 6V, 400mA
\Ron=0.750, Ig=3pA ) \Ron=0.280, lg=4pA
. . p \Currentlimit( N
P> Output protection for power supply lines XC8107 Selectable current limits external adj. ( xc8108/XC8109 Current limit external adj. =
5.5V, 0.5A/1.0A/1.5A/2.0A, Ron=85mQ > | 5.5V, 0.9~2.4A/0.075~1.3A adj., Ron=85mQ o .,
Soft-start, Reverse current prevention, Flag Soft-start, Reverse current prevention, Flag 2
& J (. J gr
o
- FEATURED - {FEATURED 5
P Built-in Ideal Diode function XC8110 500mA, Ideal Diode == XC8111 1A, Ideal Diode I ==
True Reverse current prevention High current| True Reverse current prevention E &
Ideal Diode 2ch OR connection \GV’ Ron=120mQ, IEC 62368-1 certified ) — \6V, Ron=120mQ), IEC 62368-1 certified ) =
Page 27 Page 38 Lxcsnz 2ch x 500mA, Ron=120mQ/ch Lxcsna 2ch x 1A, Ron=120mQ/ch =
. ) . . ; =
OR connection / 1ch x 1A 60mQ in Paralle e peveLopmient J\_OR connection / 1ch x 1A 60mQ in Parallel;r o everopment
B Push Button o W
@
ePush Button Load SW : Current consumption 1nA at shutdown, for preventing discharge during shipment / System power switch / Freeze measures. g §
=
ePush Button Reboot controller : Long press of Push Button outputs reboot signal. 0
For countermeasures against freezes by system reset or toggling the power IC enable. §
B Typical Push Button Controller =
e (FEATURED FEATURED, o
P Push Button Load SW XC6194 XC6194 Shutdown/Wake-up SW XC6193 High current, Driving External Pch FET "
Page 27 1.8V~6V, 1A, 0.14Q, Power Good Hmt Shutdown/Wake-up SW
Ise=1nA, 1g=0.13pA ) g with 1.8V~6V, lsrs=1nA, 1q=0.13pA g
) . External FET £ 3
P Push Button Reboot controller XC6190 Reset by long press at freeze § =
2 SW inputs, Press hold time: 7.5s/12.5s/ad]. = g?
= (0] ~
 1a=0.01pA ) g
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e o . =2
Charger IC : For Li-ion/Polymer & LTO batteries ( Selection Guide P.54) 2
o
I}
=y
@ 9
B Charger IC for Li-ion/Polymer batteries .
. o]
eSupports charging currents from 1mA to 800maA. 5
eFor small-capacity Li-ion/polymer batteries, the multi-function all-in-one charger IC XC6810. : 8
XC9o291 .
W)
o —_ Y [ Standard ] [ Low leakage ] Small 3.6.. S -
' | XC6808 CC=5~40mA, ! °H
| Ultra-low leakage, lgar=0.1pA . 5
i EV=4.201Y/4.35V/4.40\'</| . i Small, p ,@ DC;r:/pUt v PMD oy g ,'?
| 250 VS BEE LR el ey | Multi- | XC6810 CC=1~25mA, Ultra-small package . XC6810 s B
; i function _32 c~ L . o K
! Low ' Vy=3.5~28V: Ready for Energy Harvestings so SHON
P2P —
; 1 leakage : CV=3.80V~4.40V, Current Path
i i Battery Temperature Monitor CHG/BATmonEN [
' | XC6803 CC=40~280mA 1 ! Charging state & Battery voltage monitoring Thermistor BAT BATMON mn%
| : Shutdown/Wake-up, Charge ON/OFF Li-ion/Polymer_| _ (NTC I —
' | (xces0a cc=200~800mA . SwielersyTEkep, Shega Ch ) nieomeL - TN WakeUp 5
CV=4.20V e | T ser v %
. Battery Temperature Monitor : olution example - Rser " \’IPUSh*SW =
' ! Page 24 ©
e - -
D <
v &
B Charger IC & Voltage monitor for LTO batteries =
oLDO for charging and battery voltage monitoring IC recommended by LTO battery manufacturers. é
oLDO 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 1.8~2.7V —
) . . —p>—4 LDO for Charging ® ® > 5 wn
depending on maximum temperature of the battery and operation. XC6240 l e £
XC6242 (For105°C) r £ 3
[ Standard ] [High Temperature] I I Battery Voltage e
« CE monitor : XC6140 RESETB @
P LDO for Charging FEATURED XC6142 (For 105°C) =
XC6240 For 85°C XC6242 For 105°C 11O Bartery or RESET °
Vour = 2.63V (2.70V@85°C ) =P | Vour =263V (2.70V@105°C ) 2
150mA, 1q=0.8A, Isn=0.24pA temperagture 150mA, 1g=0.81A, lsn=0.24pA o;t:
*For charging at a lower voltage, use XC6215, Vour=2.5V. Recommended charger IC/monitor for LTO batteries may
vary depending on the battery used/conditions.
P>LTO battery voltage - FEATURED ——{ UNDER DEVELOPMENT y dep g Y / <
monitor XC6140 For 85°C XC6142 For 105°C z =
=3 o
Detect: 1.6~2.2V _'For High Detect: 1.6~2.1V For details, please contact the battery manufacturer and us. 82
Release: 2.475V, 1g=104nA temperature Release 2.450V, Iq=104nA 3 3
s 2
i
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; 3
AutOmOtlve IC ( Selection Guide P.55) s
o
<
c
@ 9
B Features of TOREX Automotive IC (XD Series) .
eAutomotive reliability support : AEC-Q100 compliant. g_
eQuality management : Statistical Process Control (SPC) and Measurement System Analysis (MSA) are used for process control. 8
o
eManufacturing process control : AEC-Q001 / AEC-Q002 compliant. =
S~
eTraceability : Manufacturing/sales traceability is enhanced compared to general products (XC series). s 3
F.» /4 B
- out automotive products / ) 2
- e, =l ©
B Tvpical Automotive IC (XD Series [ ] [ ] [ L ] -Torex 5 automotwe products comply ‘ 3
P ( ) ST Low Iq High-speed ’wnh the guwdeilnes of AEC-Q100.
P Voltage Regulator _
- NEW - 3
XD6506 Low Iq XD6239 High-speed High Voltage | XD6216 28V, Low Iq XD6702 36V, High-speed &
6V, 150mA 300mA, 1g=100pA, 75dB > | 150mA, Iq=5uA 300mA, lg=40pA =
1g=0.8pA Inrush prevention, Ron=0.66Q 30dB@1kHz 65dB@1kHz E
» 2
e 2
Iy
~
=
P Voltage Detector =
Primary A Falling Rising
XD6133 Delay external adj. |Multi-function| XD6132 Separated Sense pin nput | -
Separated Sense pin =} | Hysteresis external adj. (cold crank support) Voltage Release voltage: 5 o
RESETB/RESET, MR, 125°C Detect/Release Delay external adj. IV “Vor=Vort Vi o
RESETB/RESET, MR, 125°C Hysteresis adj. : Vs 2 g
7.0V [--¥tn -7 | -~ ~Detect Voltage: ;
. ! ! Vv (=
»Watchdog Timer (WDT) 1 1 o &
[ T >
+ Voltage Detector RESETB A | L 2
Delay/WDT output 1 i l_ @
. | | =
XD6121/XD6122/XD6123/XD6124 external adj. [ XD6130/XD6131 — : ; >
Delay/WDT time internally fixed > | Delay/WDT time external adj. e e
Ig=10pA, WDT: 50~1,600ms MR or WDT function ON/OFF, 125°C tor tor
Release Delay: 3.13~400ms XD6132 : Hysteresis and Release/Detect Delay adj.
WDT function ON/OFF

angowolny
segeyoeq / oddng
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Various power supply configuration solutions to match each input power source, overall power supply requirements, and circuit applications

%.
<
5
&

W Optimal Power Supply Configuration for Each Power Source B OR Connection Solution for Backup and Multiple Power Sources :
@Primary Battery Small and Low Consumption 21-22 @Backup Power Supply with Primary Battery 36 f_;;
@Li Rechargeable Battery Small and Low Consumption 23 @Backup Power Supply 37 ‘i‘é ]

. . o Q.
Ultra-Small and Multi-Function 24 with Rechargeable Battery / LTO Battery / Supercap (EDLC) ]
Multiple Power Rail 25 2 9
o) (o]
Technical Guide Z E
Technical Guide W
e |deal Diode SW and Step-Up DC/DC Suitable for “OR” Connection 38 S
e Low Power Consumption by Utilizing Operation Range of MCU/SoC 26 9
v Ideal Diode SW / Step-Up DC/DCs
v VSET (Step-Down) and Bypass (Step-Up) Functions E
e For Further Lower Power Consumption / Battery Life Improvement 27 m LTO Battery for Small and Low Consumption Devices E ¢
H c
V ldeal Diode Load SW / Push Button Load SW @Small and Low Consumption Devices 39 ) §
Charge/Discharge Ref Soluti 40 : B
@®3.3V  Small Solutions for Multiple Power Rails 28 @ Charge/Discharge Reference Solutions S §
@5V POL Solutions for Multiple power rails 29 S
M Solution for Energy Harvesting 41
Technical guide %
o
e HiSAT-COT Control for Fast Transient Response 30 W Space-Saving / Low Profile Solutions g ”
e TOREX Built-In Inductor Micro DC/DC for Achieving Small / Low EMI 31 @ Compact and Space-Saving Power Supply 4 §
m S
@ Low Profile for h=0.33mm/0.40mm max. 43 2 5
@12V/24V, Li multi cell and 4 dry cell LDO Solutions 32 o £
[¢’]
@12V/24V ~60 input Small Solutions 33 g
Technical Guide .
e Space-Saving DC/DC and Voltage Monitoring 34 €
for Medium and High Voltage Inputs § %
|
@12V/24V Multiple Power Rail Solutions 35 g s
S«
= (0]
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Primary Battery : Small and Low Consumption Solutions :
o
» [
3
B 3V Li Primary battery or 2-dry cell : Supplying battery voltage to MCU directly 2
. . . For Li Multi-cell 23
eChallenges : Preventing discharge of battery after shipment / Countermeasure for system freeze a
[1']
Low EMI and low ripple Step-up DC/DC for RF/Sensor <
Ving | (3) Ultra-low Iq RESET | RESETB ;.’f
XC6136C 3
——— ‘ POR or I/0 ® 3
3 Ul : VDD = &
—— ; s
| (1)pushButton | ! g o
Li Primary (Mn0,)  :1.8V~3.2V __| _ § R | 1 Low Iq MCU E g
(socl,)  :2.4V~3.6V L,,SV\!,,,,,,,,,,?HAD,N,‘ § oG
2-dry cell in series  :1.8V~3.2V A ‘ : 2
TS o e L EntEE »--»| 1/0 3
! SBD (Low IR)
; XBSO13S (2) Step-up DC/DC | F o
Push Button SW . PWM: XCL102,XCL104 |, ., <
for both XC6194 and MCU 77‘7 XC9147 “» N
PWM/PFM: XCL108 RF / Sensor < B
XCL103, XCL105 g
XC9145, XC9148 S
= B
XC6194 <l
(1) Push Button Load SW with Shutdown function : XC6194 Fage 27 o)
Product Features
(1) Push lsa=1nA, Shutdown function(Ship/Main power SW) Shutdown at shipment to reduce the discharge current from the battery to 1nA.
STB= , u wn Tu I | W . . -
buttonsw | X€6194 For system freeze (XC6194A), Preventing liquid leakage (UVLO) For Main power SW / Forced shut-down at system freeze / Prevention of battery §
Built-in inductor, F-PWM, PWM/PFM liquid leakage- E:
uilt-in inductor, F- , ®
XCL102 /XCL103 |31, 45oma@3.3v-55V < @8
XCL104 / XCL105  |Built-in inductor, F-PWM, PWM/PFM (2) Step-up DC/DC for RF/Sensor - §
(FEATURED) |1.2MHz, 710mA@3.3V->5V ) ) ) ) ] 2
eStep-up when only in use, cut-off by Load disconnection function when not in use. 0;'3 g
2) Step-u Built-in inductor, Ultra-low Iq: 400nA, PWM/PFM e . . . . o
(2) DC/pDCp XCL108 ((NEW J | o\ 300mA@3.3V$5V,qV5T=1.6V eBuilt-in inductor Micro DC/DC is suitable due to small size and low EMI. 021:
Ultra-low 1q: 400nA, PWM/PEM (XCL102/XCL103, XCL104/XCL105, XCL108) g
ra-low Iq: nA, =2
XC9145 1.2MHz, 430mA@3.3V->5V, Vs;=1.6V eFor RF/sensors always operating .
XC9147 / XC9148 |F-PWM, PWM/PFM 400nA Ultra-low Iq PWM/PFM step-up XCL108 and XC9145 achieving high- o
! °
1.2MHz/3MHz, 750mA@3.3V->5V efficiency always. 8 £
h ©
(3) RESETIC XC6136 Ig=100nA class Ultra-low Iq e\When low ripple is important < 2
= | &
PWM step-up DC/DC XCL102, XCL104, and XC9147 are suitable for low ripple ® D
~ (]
regardless of load. 5 8
= (0]
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Primary Battery : Small and Low Power Consumption Solutions :
o
» &
3
B From 3V Li Primary battery, 1 or 2-dry cell : Supplying boosted voltage to MCU 2
o
eChallenges : High efficiency / low EMI / Low ripple Step-up DC/DC &
[1']
Small / Low lg / Long battery life ] . <
Example of adding Shutdown Function -
™\ 3
=
18V~M3.2Vr — =~ T T T 3.3V N
-0 O- 1 g » VDD e 3
S : Push button ! Df:pDuCp Low | T 9o
Ving| (2) Ultra-low Iq RESET | RESETB ] = /o . ioadiciii / ow Iq ® 5
XC6136N ' | MCU / RF 2 9
| gy XC6194 | F 3
Low Iq -y ——————- 3 3 =
MCU / RF . o
1.5V battery ™ | (1) Step-up DC/DC 3% voo ﬂ } -
1x Dry cell :0.9V~1.6V PWM/PFM: XCL108 7 @
<
3V battery e Neonan, s I /o Added Push Button Load SW : XC6194 o
Li Primary ((';"(;‘gz; :;-Zyz-g l BAT | bEM:XCL100, XCL101 Sensor eFor Prevention of discharge after shipment =
,) 1 2.4V73. ! N
2-dry cell in series :1.8V~3.2V I CE AL | eMain power SW = ¢
 For Bypass type MR g
Bypass eForced shut-down at freeze Page 27 S
Page 26 \_ -/ ey e
S o
— (]
2
Product Features (1) Step-up DC/DC for MCU o
. (@]
Built-in inductor, Low Iq PFM (a) For low power consumption 3
XCL100 / XCL101 80mA@3.3V->5V, UVLO (XCL100) ; ; i i &
eGeneral use - Supply with always boosting at high efficiency s ¥
XCL103 ga:;vgg;%‘g;;vlggm For 3V battery :1q=400nA PWM/PFM step-up DC/DC XCL108 and XC9145 8
' : High efficiency 89.9%@10uA m 3
XCL105 Built-in inductor, PWM/PFM For 1.5V battery : Built-in inductor PFM Step-up Micro DC/DC XCL101 5
(1) Step-up 1.2MHz,710mA@3.3V->5V : y : e ==
DC/DC ‘Lt Built-in inductor, Ultra-low Ig: 400nA, PWM/PFM eLow Iqg power technique - Boost only when MCU is active 3
CL108 (NEW 1.2MHz, 300mA®@3.3V->5V, Vsr=1.6V Use products with “Bypass” function to boost only when necessary, and §
XC9145 Ultra-low Ig: 400nA, PWM/PFM supply through battery voltage when the MCU is in sleep mode for even lower ®
(FeaTuReD 1.2MHz, 430mA@3.3V->5V, Vsr=1.6V power consumption. (XCL101C, XCL103E, XCL105B/E/H/K, XC9148B/E/H/K) o
© wn
Low Ron Bypass, PWM/PFM ol 'S
Xco148 1.2MHz/3MHz, 750mA@3.3V->5V, 22
(b) For Small / Low EMI 2 =
(2) RESETIC XC6136 1g=100nA class Ultra-low Iq =
Use Built-in inductor Micro DC/DC (XCL101, XCL103, XCL105, XCL108) -~ 8
3 3
2 o,
= (0]
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Li Rechargeable Battery : Small and Low Power Consumption Solutions

B Products using Li-ion/Polymer rechargeable battery : 1oT Sensor/Wearable etc.

(6) Example of charge control by the case/cradle

eChallenges :  Prevention of discharge after shipment Configuration for charging control of Li batteries
High efficiency / Ultra-low Iq Step-down v% (5) Ultra-low Iq RESET | RESETB in Wearable/Hearable/TWS, etc.
Low noise LDO for RF/Sensor XC6136N by the charging case/cradle side.
Charge case / Cradle Wearable, TWS etc.
5V cso_ (1) Li-ion/Pol o
. D N 1 - 1) Li-ion/Polymer -0 —— P —
USB etc. (1) L|—|on/P0|ymer 3.3V~4.2V i -0 - 1 |(3) SItEP down DC/DC I/O POR or I/O ] Charger {}’CD— (6) Ideal Di:cte >
Charger ‘ Lo Ultralow g - XCL233 VDD XC6808/XC6803 _
XC6808 . (2)PushButton XC9276 | 33v | SW: XC8110
/XC6803 i . ! 3V
TVS ISET THIN | LoadSW:XC6194 . Smallest area : XC9291 | (1.8V) . ISET #CsigCHﬂ >
§ - §x\! ,,,,,,,,,, SHDN | Ultra-low EMI : XCL242 Low Ig MCU Reer Liion _
3 ! ‘A VSETA ‘ Polymer
T ; ! : (XCL233,XC9276) =~ T PCM
Riser 1 1 I .| 1o eldeal diode only on the device side.
NTC | Li-ion oo - R R o> v _
Polymer ! SBD (Low IR) CE Prevents terminal corrosion by reverse
- ﬁ XBS013S (4) LDO ! current prevention.
i GO 1 XC6241 3v o .
777 push Button SW L High PSRR: XC6233 RF / Sensor eCharging is controlled on the charging case
for both XC6194 and MCU side, making it easy to stop output from
\_ the case after charging is complete.
Product Features deal Diode
Page 27
(1) Li Charger IC | XC6808 / XC6803 |CC/CV Charger, CC=~280/40mA, Battery Temperature Monitor (2)Push Button Load SW with Shutdown function : XC6194
(2) tF:USh oW XC6194 IFsm=1nﬁt\, Shfutdown function(Ship/Main power SW) Shutdown at shipment to reduce the discharge current from the battery to 1nA.
utton or system freeze Main power SW / Forced shut-down at system freeze XC6194
XCL233 (_NEW J|Built-in inductor, Ig=200nA, PFM, 150mA, VSET(Vour selectable) Page 27
Built-in inductor, HiSAT-COT, Ultra-low EMI, PWM/PFM, _ -
(3) Step-down | XCL242 (NEW ) LMy, S00mA (3) Ultra-low Iq Step-down DC/DC for MCU -
DC/DC Ultra-low Ig DC/DC is suitable. (XCL233, XC9276 : 1g=200nA
/ XC9291 ( NEW J|HiSAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA q / ) ( ! 19 ) Page 26
VSET function lowers Voyr in sleep mode to achieve lower Iq.
XC9276 1g=200nA, PFM, 150mA, VSET(Vour selectable) World’s smallest solution XC9291 with ultra low EMI.
XC6241 Ig=0.6pA, PSRR=60dB, GO, 150mA XCL242 for ultra-low EMI to further reduce noise to the Sensors.
(4) LDO
XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention
(5) RESET IC XC6136 1g=100nA class Ultra-low Iq (4) LDO for RF/Sensor : XC6241
(6) Ideal XC8110 / XC8111 |[True Reverse current prevention Ideal Diode Load SW GO function automatically switches between low Iq and high-speed according to
diode SW FEATURED) [VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified the output current, achieving both low consumption and high-speed response.
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Li Rech ble Battery : Ultra-Small and Multi-Function Soluti ]
| ReChargeaple battery . ra-smalil an uiti-runction >olutions 2
o
» 2
i
B Ultra-small products using Li-ion/Polymer Rechargeable battery : Hearables/Wearables/loT Sensor etc. XC6810 Application Examples e
. o
eChallenges : Various controls and protections suitable for small Li-ion/Polymer Wireless power transfer :_;’;
Prevention of discharge after shipment / Charge status & Battery voltage monitoring Ad 3.5V™28Vy, | XC6810 >
Two-wire communication to Cradle / Supports various types of energy harvesting < > 1 3
5
= o] ! " i |
PMID ¢so Solar and Other Energy Harvesting % §-
5V USB etc. i (2) Step-down DC/DC 3.3V /o | Sy N emeTa— - B
3SV=28V Vi | N1 O\ | OUT | UltrarlowIq :XCL233, xco276| (1L8V) ] | % 3.5V 28Vy, | XC6810 % B
1 Smallest area/Thin : XCL244, XC9291 T S E
s L Ultra-low EMI  :XCL242 —
AN A Low Iq No reverse current I v
\I VSET 7 MCU + RF prevention SBD required =
. XCL233,XC9276) L - - Lo >
(1) Multi- | SHDN ( ) o =
. | <« Charge state communication to Cradle o
function 4§ | CHG/BATmonEN 1/0 2-wi <
ISET Charger IC " BATMON > Charge case “wire ~
XC6810 G Wake-U . Cradle | ™™ v,, | XCe810 e <
| - g =
- SBD (Low IR) T s
Rser THIN BAT ¢ Li-ion XBS013S Sensor <> cso o B
Polymer A; 5_ o)
z B
PCM Push Button SW \ ) ° B
NTC for both XC6810 and MCU . L . o
(1) Charger IC suitable for small and small-capacity Li batteries : XC6810 -
®CC/CV control and protection suitable for Li batteries up to 50mAbh. -
o
eBattery voltage monitor, BATMON, for monitoring by A/D of MCU. 3
Product Features =
* i ilable. g o
3.5V~28V, CV=3.80V~4.40V, CC=1mA~25mA Two types of the charger status monitor, CSO, are available < 8
Battery Temperature Monitor, Charge ON/OFF, Current path LED drive type and frequency notification type based on charge level which %
(1) Li Charger IC | XC6810  [FEATURED) | Charge status & Battery V°|t.age monitoring can be used for two-wire communication with the charger case or cradle. :3: o
Shutdown/Wake-up, Two-wire communication to Cradle a <
Supports various types of energy harvesting eShutdown by SHDN signal to prevent discharge of Li battery after shipment. T &
Q
Built-in inductor, HISAT-COT, Small area/Thin, PWM/ Start-up by inputting “L” to Wake-up with Push Button SW or by applying Viy. s
XCL244 ( NEW ) PFM3MHz, 700mA p by inp g P y applying ]
elnput range up to 28V to support various types of Energy harvesting. 3
XCL233 ( NEW J [Built-in inductor, Ig=200nA, PFM, 150mA, VSET(Vour selectable) -
(2) Step-down XCL242 (WEW ) Built-in inductor, HiSAT-COT, Ultra-low EMI, PWM/ T v
bc/be PFM,1.2MHz, 500mA (2) Various ultra-small step-down DC/DCs with low consumption VSET 3 §
@ o
XC9291 [ NEW J[HiSAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA eUltra-low consumption / VSET function, Built-in inductor : XCL233 Page 26 g z
. = el
XC9276 Ig=200nA, PFM, 150mA, VSET eWorld’s smallest solution with ultra low EMI :XC9291 [LIETARESN -
Page 30 =)
= (0]
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Li Rechargeable Battery : Multiple Power Rail Solutions

B Products that requires multi-voltage from Li-ion/Polymer Rechargeable battery

For Li Multi-cell
Page 32~

eChallenges : Small / High efficiency / High-speed response / Low EMI Step-down DC/DC
Automatic switching between 5V and Li battery / Current path function e |
Prevention of discharge after shipment / For system freeze (RIRLSHIE L oD e
| Reboot:XCE150 | Added RESET function
5V | VIN RSTB SW1,2 | at system freeze
USB etc. SBD (3) HiSAT-COT Step-down Y Y .
>l XCL241/XCL242 o M\ --o o—
Cso XCL239/XCL240 3.3V Y ! - ﬁ
- 3.3v~ XC9285/XC9286 200mA | b
(1) Li-ion/Polymer 4.V 770\07}}7— / VlID/I? 10 RESET [« -~ ! 77
Charger : (2) Ideal Diode - /0 |4 - _ | Push Button SW x 1~2
XC6803/XC6804 SW : XC8110/XC8111 (3) HISAT-COT Step-down VDD M
s ISET THIN 2 XCL239/XCL240 15y | oo-vemony
CE . J\N\f . XC9285/XC9286 400mA
H ! MCU/SoC/FPGA
T e
Riser - ‘ (3) HISAT-COT Step-down VDD Core
NTC L'-'Ion 7 XCL237/XCL238 ooy |-
Added Shutdown function
Ideal Diode
Block Product FEEINEE (2) Ideal Diode Load SW : XC8110/XC8111 Page 27
(1) Li Charger IC | XC6803 / XC6804 |CC/CV Charger, CC=~280/800mA,Battery Temperature Monitor Ideal Diode achieves automatic switching between 5V input and Li battery
(2) Ideal XC8110 / XC8111 |True Reverse current prevention Ideal Diode Load SW VF loss is also reduced. Adding Nch FET enables Shutdown function at shipment.
diode SW FEATURED) |VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified
XCL241 / XCL242 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (3) Step-down DC/DC for MPU/Memory/FPGA (POL converter) HiSAT-COT
((NEW _J|1.2MHz, 500mA, Ultra-low EMI Page 30
HiSAT-COT controlled DC/DC with high-speed transient response
XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM
(NEW J|3MHz, 1A arranged as POL power supply.
Built-in inductor Micro DC/DC achieves miniaturization and low EMI.
(3) Step-down XCL237 / XCL238 |(Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (XCL241/XCL242, XCL239/XCL240, XCL237/XCL238)
DC/DC ((NEW J|3MHz, 1.5A
XC9285 / XC9286 |HiSAT-COT, F-PWM, PWM/PFM
(NEW J[1.2MHz, 1A (4) Push Button Reboot controller : XC6190
XC9287 / XC9288 |HiSAT-COT, F-PWM, PWM/PFM, Selectable by MODE Added Push Button Reboot IC that can reboot the system by long pressing
XC9289 ( NEW J|1.2MHz/3MHz, 1.5A the physical SW for freeze countermeasure.
(4) Reboot IC XC6190 For system freeze, Hold SW 1 and 2 “L” to output reset signal Physical SW can be shared with other uses.
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. e o . =2
Low Power Consumption by Utilizing Operation Range of MCU/SoC : VSET, Bypass z
o
» &
3 &
B Achieving longer battery life & low power consumption by changing the output voltage based on an operation of MCU/SoC 2
o
eTechnical trend and challenges Change supply voltage according to MCU operation &
[1']
e Current MCU/SoC can operate in a wide voltage range (e.g. 1.6 to 3.8V). | £3V N\ =
3V 3V % n case o §
. . . _ H —_— — (2]
¢ 3V is required for the analog part and high-speed proc.essmg, A 24 Power consumption s
but a low supply voltage such as 1.8V can be used during sleep mode. Ay Ay = 12uw -55% o [
c
This results in lower power consumption. 3 1.8V 1.8V 1.8V 2 % §
2 [ Sleep > Sleep ——Sleep - 3 In case of 1.8V L (o
o =] Q (0]
2 Active Active § 5.4 uW = S
oTOREX Proposal : Low power consumption by changing output voltage > °© 3V Lav < s
(0] 4 d w
¢ Dynamically changing output voltage according to MCU/SoC operation, § hA 3 pA £
greatly reducing power consumption in standby state. Time Reduced power consumption while MCU in Sleep o
- -
<
P Ultra-low Iq Step-down DC/DC with VSET function : XCL233, XC9276 P> Step-up DC/DC with Bypass function : XCL105B, XC9148B/H, XC9142B/E o
N [7d
*\/our can be switched by the VSET pin. eSwitching between voltage boost and battery voltage through = %
*200nA Ultra-low Iq achieves always high efficiency: 85.5%@10uA eDuring MCU sleep, supplying through battery voltage, and Iq of the IC is OpA. g i
Li-ion Li Primary _g i
3V~4.2V 1.8V~3.2V - K
Ultra-low Iq VDD Step-up DC/DC VDD o
Step-down DC/DC Low Iq XCL105B Low Iq
XCL233 MCU / RF ——  |XC9148B/H, XC9142B/H MCU / RF _
1 XC9276 VSET ¢ 1/0 I Bypass type CE «¢ 1/0 a
PCM o
7;7 H : Step-down to 3.0V H : Step-up to 3.3V o
L : Step-down to 1.8V L : Bypass the battery voltage S @
[¢°]
B Ultra-low Iq VSET (Vour selectable) function Step-down DC/DC M Bypass type Step-up DC/DC &
"3” =]
o (9}
=] c
Product Features Vin (V) | Vour (V) | lour (MA) Package Product Features Vi (V) | Vour (V) I;,U;(\;neAév Prdieme S =
Built-in inductor @s. &
xcL233 VSET(Vour selectable) | 1.8~6.0| 92736 | 150 €-2025-03 XCL105B  [Built-in induct 0.65~6.0 DFN3030-108 :
ouT 77 2values 2.5x2.0x1.04mm ulit-in inductor 6576 ~ - &
[(NEW ) Ig=200nA, PFM vau (2.562.0¢ : (FEATURED) [PWM/PFM, 1.2MHz| Vsr=0.9 18755 710 (3.0x3.0xh1.7mm) =
oQ
XC9276 VSET(Vour selectable) | | o | 05736 | . Uzgfgg\?v(éogfio;:f.;;mn) XC9148B/H |pwM/PEM 065~60 | occ| 750 USP-6C (1.8x2.0xh0.6mm)
= © o i SOXE XL 1.2MHz/3MH Ver=09 |70 7 SOT-89-5 (4.5x4.6xh1.6 %
FEATURED) | 1g=200nA, PFM 2 values WLP-6-03 (1.72x1.07xh0.33mm) FEATURED z/3MHz 5T (4.5x4.6xh1.6mm) g g
R SOT-25 (2.9x2.8xh1.3mm) o 3
XC9142B/E E\QI:AA}{IP;;AMH 0\'/65_ 06‘90 1.8~5.5 500 USP-6C (1.8x2.0xh0.6mm) g8 3
~eVinz/ sz sT= b WLP-6-01 (1.08x1.28xh0.4mm) B
QU
7§
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Further Lower Consumption / Battery Life : Ideal Diode, Push Button Load SW

M Ideal Diode to reduce power loss of diode

eTechnical trend and challenges

e*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

P> Ideal Diode Load SW: XC8110 / XC8111, XC8112 / XC8113

eAchieving VF=20mV. Loss is 1/20 of SBD@200mA or less and 1/6@500mA.
Parallel connection of XC8112/XC8113 halves VF at high current.
Leakage current is O A, preventing reverse current harmful to batteries.

*|EC 62368-1:2018 certified with current limit and other protections.

»

A

| ”Ship function” to prevent battery discharge during shipment.
eTechnical trend and challenges

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

eDue 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.

eTOREX Proposal : Preventing battery discharge by Ship function
» Push Button Load SW: XC6194 (1A) / XC6193 (1A + External Pch FET)
eShip function greatly reduces discharge after shipment to 1nA.

eUseful as main power switch as well.
Turn ON by the push-button, and OFF by the signal from MCU to SHDN
after processing termination. Safety shutdown is possible.

= , Schottky
£ Ideal Diode | Barrier *At system freeze, long pressing the push button forces OFF.
. RV 5 function /" Diode
Ideal Diode : VF=20mV _O / (XC6193A/XC6194A)
g / / / Cut OFF at Shipping, only 1 nA II'
5 M- a T
ot I 1.8~3.2V
g /! ¢ ' i *>voo
= /o Step-down DC/DC
© a Push Button é 100
T —— Load SW : XC6194 o> cE
Veorwaro 0.45v I \ PG | Low Ig MCU
. . 20mV .
M Ideal Diode Load Switch " Forward Voltage : Vi (V) s ston
> 1/0
Product Features Vin (V) | Ron lour Package
Shutdown by MCU
XC8110 VE=20mV Push Button SW ﬂ 17 Wake-up by Push Button
FEATURED = ) 500mA | \vip-2-02 (0.82x0.82xh0.5mm) for both XC6194 and MCU
(FEATURED) 3.6pA (Forward bias) . . . .
—_— . 1.5~ 6.0 |120mQ SOT-25 (2.9x2.8xh1.3mm) B Push Button Load Switch with Ship function
OpA (Reverse bias)
Xce111 IEC 62368.1.2018 certified 1A USP-6B06 (1.8x1.5xh0.33mm)
FEATURED ~Lellecertine Product Features Vin (V) Ron lour Package
Xc8i12 2ch (Parallel is allowed) 2chx [2x500mA XC6193 lsra=1nA . Internal 1A
VF=20mV 120mQ| or1x 1A Shutdown function + External Pch FET
wcg113 | 36HA (Forwardbias)  |15~6.0| or USP-8B06 (2.0x2.0xh0.33mm) | ———|(Ship/Main power SW) 1.8~6.0 USP-8B06
OuA (Reverse bias) 1ch x 2% 1A XC6194 For system freeze (2.0x2.0xh0.33mm)
oeveNDER | | IEC 62368-1:2018 certified 60mQ | or 1x2A 2ch OR connection FEATURED (XC6193A/XC6194A) 140mQ 1A
Page 38 UVLO: Prevents battery leakage
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3.3V : Small Solutions for Multiple Power Rails

&5 TOIREX

B Compact multiple power supplies for MCU/SoC/FPGA, sensors, and various modules

HiSAT-COT
Page 30

XCL
Page 31

Sequence
Page 29

eChallenges : Fast transient response/High stability, Small size/High efficiency/Heat dispersion/Low EMI, Start-up/Shutdown sequence
3.3V
(4) Step-up DC/DC »  LPWAN
3.3V PWM: XCL104 3.8V | otherRF
200mA VDD 10 PWM/PFM: 400mA
(2) Load switch - 1/0 o XCL105, XC9145
| XC8102
(3) Fixed Release Delay RC Delay = SBD FPGA/ SoC
RESET ;
POR or I/O (1) HiSAT-COT Step-down »
XC6127N RESETB XCL241/XCL242 18v | Analog
MR8 L e VDD_Memory XC9290/XC9291 200mA
[D XCL239/XCL240 1.5V /0 EN (5)LDO : XC6223
;7 IO XC9290/XC9291 300mA
Manual Reset
(1) HiSAT-COT Step-down VDD Core
XCL239/XCL240 1.0v -
(3) Start-up/Shutdown ] XC9290/XC9291 500mA
sequence with RC Delays RC Delay —»EN XC9289
Block Product Features (1) Step-down DC/DC for MCU/SoC/FPGA, RF/Sensor (POL power supply)
XCL241 / XCL242 |Built-in inductor, HiSAT'ICOTI' F-PWM, PWM/ High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
[(NEW J |PFM1.2MHz, 500mA, Ultra-low EMI Built-in inductor Micro DC/DC realizes miniaturization and low EMI.
XCL239 / XCL240 |[Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (XCL241/XCL242, XCL239/XCL240)
} ((NEW J [3MHz, 1A
@) SDtCe/ngown For RF and other analogs requiring even lower noise
XC9289 (NEW T';QTA%TML::"T;T”' F-PWM-PWM/PFM MODE selectable Ultra-low EMI Built-in inductor Micro DC/DC XCL241/XCL242,
: — World’s smallest solution size XC9290/XC9291.
XC9290 / XC9291 |[HiSAT-COT, Smallest area, F-PWM, PWM/PFM
((NEW _J |4AMHz/6MHz, 600mA
(2) Load SW XC8102 Low Ig, Small size, 400mA, Foldback current limit (4) 3.3V input monitoring and Start'uP/ShUtdown Power supply sequence
(3) RESETIC XC6127 Low Ig, High accuracy, Selectable Release delay, Manual reset Monitored by voltage detector with Manual reset function : XC6127
RC delay to the EN(CE) pin of each DC/DC is driven by XC6127
XCL104 / XCL105 |Built-in inductor, F-PWM, PWM/PFM for start-up/shutd
(4) Step-up FEATURED) |1.2MHz, 710mA@3.3V->5V or start-up/shutdown sequence.
bc/be Ultra-low Ig: 400nA, PWM/PFM
XC9145 a: ,
(FEATURED] | Wiz, 430mA@3 3V-55V, V=16V (4)Step-up DC/DC for LPWAN and other RF
(5)LDO XC6223 High speed PSRR=80dB, 300mA, Inrush prevention Low ripple/Low EMI Built-in inductor Micro DC/DC : XCL104/XCL105, XC9145
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5V : POL Solutions for Multiple Power Rails

&5 TOIREX

B POL multiple rails power supply for SoC/FPGA

XC6130 : MRB

(3) RESET (V;=2.8V)

) XC6131A: WD EN ' with WDT (2) Start-up/Shutdown power sequence
oChaIIenges . Stable operation . XC6131B: WD ENB XC6130 / XC6131 Cd \
Reduced CL/bypass capacitors e powy Wy W I A VDD_I/O
. - . . EN
Small / High efficiency / Heat dispersion / Low EMI Yt or B j]
Start-up/Shutdown sequence ENB 7;7 MRB 3
3.3v A = p— VDD_Memor
5V 300mA POR  1/0 - Y
® (1) HiISAT-COT Step-down VDD_IO > VDD Core
XCL239/XCL240 - - \ \ \<
o gy XC9285/XC9286 I >
(2) RESET RESET I seb SOC/FPGA Sequence control of both rising and falling is realized with
with Release Delay > 1/0 Reset IC XC6119C and RC delay to EN of each DC/DC.
XC6119C (e.g. 4.2V) . L .
T ! (1) HISAT-COT Step-down | 1.5V 1A VoD e The CL discharge function is used for the falling.
o XCL237/XCL238 - Y eThe delay for each DC/DC to start turning ON/OFF is,
XC9285/XC92
s IEBTTRIN 285/XCa2365 al tactyion = RXCX (-In{( Viw = Vex) / Viw )
taelay(or = RXC X (-In( Ven / Vin )
" .
I (1) HISAT-COT Steprdown| 0.9V 1.5A on cone Ven is the threshold voltage of EN
XCL237/XCL238 - eSet RC delays considering the soft-start time of each
XC9287/XC9288 . . .
% : A ol EN XC9289 CLI _ DC/DC and the discharge time by CL discharge. )
(2) Start-up/Shutdown sequence J— (3) CL Discharge
with RC Delays I
HiSAT-COT XCL
Block PrenliE ReEnEs (1) Step-down DC/DC for FPGA/SoC (POL converter) Page 30 Page 31
XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PEM High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
((NEW J|3MHz, 1A Built-in inductor Micro DC/DC realizes miniaturization and low EMI.
XCL237 / XCL238 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (XCL239/XCL240, XCL237/XCL238)
(1) Step-down ((NEW J|3MHz, 1.5A
DC/DC XC9285 / XC9286 |HiSAT-COT, F-PWM, PWM/PFM (3) Freeze countermeasure with Watchdog timer : XC6130/XC6131
((NEW J[1.2MHz, 1A
Monitoring of 3.3V line voltage and detection of freezing by the WD function.
iig;:g / % TE‘&TI_"CgT’\'A':PVl”\S"APWM/PFM' MODE selectable In case of abnormality, SOC/FPGA is automatically restarted.
. z z, 1. . . .
Manual reset function is also available (XC6130)
(2) RESETIC XC6119 Low Iqg, External Cd Release Delay
WDT/Release delay adjustable by an external Cd
(4) woT XC6130 / XC6131 MR (XC6130) or WD ON/OFF control (XC6131)
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HiSAT-COT® Control for Fast Transient Response

B TOREX original COT control : HiSAT-COT®
eTechnical trend and challenges
eStable power supply including transient response to MCU/SoC/FPGA, etc.

eMiniaturization of circuits including peripheral components, and low EMI.

oTOREX Proposal : HiSAT-COT® controlled Step-down DC/DC converter
P Significantly faster transient response
eCompared to conventional PWM and PWM/PFM control, it achieves
overwhelmingly fast response and thus good voltage stability.

HISAT-COT® V,\=5V, V,;=1.8V, loyr=1mA->1A Conventional V=5V, V=18V, g ;=ImA->1A

i ——

\ Vour (50mV/div) I Mww‘"‘

o

Vour (50mV/div)

1A 1A
" ImA p "
lour (1A/div) lour (1A/div)

ImA [~

20ps/div 20us/div

P> Miniaturization including peripheral components

eHigh-speed transient response enables significant reduction of large
capacitance required due to lack of response of conventional PWM.

eUnlike conventional PWM phase compensation, load capacitance CL
can be reduced. Also supports a significant reduction in effective
capacitance due to the bias effect of ultra-small Ceramic capacitors.

HiSAT-COT® Conventional

Mount Area
rRES R

ICq

CIN '_,;L

Overview of COT control and HiSAT-COT®

What is COT (Constant on time) control? A

*PFM control with the “ton” determined by Viy and Vour voltages, resulting
that appears to be PWM control with constant frequency (fosc).
High-speed PFM comparator enables fast transient response.

eGenerate “ton” in CCM of the targeted fosc from the Viy and Vour set
voltages so that it appears to be a constant frequency PWM control.

oCCM (Continuous Conduction Mode) operation

™ > |et= 1/|fosc o Lx (ZV/dlv)
» L | HJ . W ﬂ
lout rises
ton toff ‘ i
' Duty ratio almost constant L uoomA/d"’)
A7 Vak )\
. ‘/\/ /) \/\/ /f/\l\é dIV Tconst \/:.u/s/dlvf

e|deal Duty ratio and ton of step-down DC/DC at CCM PWM operation are
ton = (1/fosc) x Duty = (1/fosc) x (Vour / Vin).
If there is no loss, Duty ratio is constant even if oyt rises.

eHow to determine the oscillation frequency of COT control
eGenerate the ton of COT control to be the ton of ideal PWM control.

eContinuous mode operation with this ton operates with the same duty as
PWM control at the oscillation frequency fosc.

oCOT issues and HiSAT-COT®
HiSAT-COT improves the issues of COT control with its own circuits.
eImproved issue of increased oscillation frequency due to output current.

eImproved the deterioration of load stability with an original circuit with

an additional amplifier.

J
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&5 TOIREX

TOREX Built-In Inductor Micro DC/DC for Achieving Small / Low EMI :
B TOREX original Built-in inductor Micro DC/DC XCL Series B EMI comparison of Built-in inductor Micro DC/DC and stand-alone DC/DC @
eTechnical trend and challenges Neooaaan Micro DC/DC Micro DC/DC

. . o XCL240 3MHz XCL242 1.2MHz
eFor stable operation of devices, it is important to place power supply ICs 5
XC9287/88 USP-8C Rev1.2

close to MCUs and FPGAs. Especially in cases where multiple power T%g%ggg % nglg,Engg,g -
supplies are required, selecting power supply ICs suitable for POL (Point of e
Load) is a challenge.

c
.2
=]
©
=
©
>
w

eMiniaturization of power circuits including ICs and low EMI are essential.

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

eAchieves a significant reduction in mounting area and providing
smallest class of power supply solution.

Ave / AT BEWAXRS A1oneq s|qesdieyosy Aseneq Asewiid
sdnoJo 1onpo.d

Near Magnetic Field

4

eUnique package structure / Optimum inductor for the internal IC.

—Ci5PR32 Class B Qp(10m) —CIsPR32 Class B OP(1om) —Ci5PR32 Class B 0P(10m)

— Vertcal

g 8 &
g 8 &
-y
8 8 &

apIno uonnjos

oEfficient heat dissipation performance with structures that connect 3T e e i @
IC/coil and substrate with low thermal resistance. 22 B En z
] i oserszclass® | [TTIATT) |13 osers2CessB [T TTT |3 osers2ClassB T TTT11]) <
9.6x5.8mm = 56mm’ 6.5x3.0mm = 19.5mm’ ZE Iy . . - )
3 IE = Ak o o
6 5% * rvm:.:wm = * nm:: M) - * Frzque::lMNll - g
reduction <3
=
[ wn
< o
Benefits of POL (Point of Load) power supply and Micro DC/DC & HiSAT-COT® m S
- 2 O
eShorter power supply wiring length. HiSAT g §
Stand-alone DC/DC Built-in inductor Micro DC/DC In addition to stable operation, reduced capacitors. haA S Cc°rel = XCL QEI,
External parts : 3 pcs External parts : 2 pcs Heat source dispersion facilitates heat dissipation. OC , DC/bC §
g ore b
. _ o eUsing Micro DC/DC XCL Series H)'(SCAI‘_T @» voD_lo x ®
P EMI reduction due to unique Built-in inductor structure with built-in inductor for POL converter | p¢/pc - y HiSAT »
v'The pocket-type structure covering the IC with a coil and the optimum enables further miniaturization, Analog emory | 4@~ XCL 3 ‘%”
placement of the IC enable a significant reduction of radiated noise lower EMI, and easier design. HiSAT § b DC/DC ; 3
< ~
compared to the stand-alone IC. *HiSAT-COT provides highly stable X;:L - |
. . . DC/DC v
v'Can be placed near RF ICs/Sensors, etc., contributing to miniaturization. \power supply, including transient response. J 5 z
=) oQ
= (0]
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12V/24V, Li Multi-Cell and 4-Dry Cell : LDO Solutions & TOIREX
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Q
w

W 12V/24V input, Li multi-cell and 4-cell dry cell operation: Low Power Consumption system with simple LDO

Small / Low Iq / Simple
Load transient response to RF/Sensor

eChallenges :

12V/24V or 3 or more Li in series input 2-cell Li Primary or 4-dry cell in series

o
S
Q
<
o
Q
=
(0]
.
X
[0}
(o]
=
2
q (o)) o
Ven g (2) VI_SoEvl\\/‘ :-ilgF{:;/:_ll_tage RESETB V|N~ (2) Low Iq RESET RESETB gé_ g
g xc?slss XC61CN 3 g
[T )
(=2 =
cd/MRB _L_ Voo 2-Li Primary in series: 3.6V~7.2V 4 3 g
12V/24V, I 4-dry cell in series  :3.6V~6.4V PORor I/O 1
3 or more i’i (1) LDO o VDD 2
Li in series (1) LDO PORor I/0 lowlg :XC6201 . =
High-speed : XC6701 VDD T GO : XC6705,XC6706 | 100mA Mcu g
XC6702 3.3V =
Lowlg  :XC6216 | 500 a MCU I 1/0 3
GO : XC6705, XC6706 ~
/o & 2| g
(1) LDO =S
CE 3V c
(1) LDO lowlg :XC6201 100mA - B
High-speed .xc6701 3V GO : XC6705 RF / Sensor o
. =~ c
Low Iq :XC6216/ 100mA RF / Sensor s B
GO : XC6705 g 5
el
=
Block Product Features (1) Medium Voltage LDO o
Q
XC6701 28V, High-speed PSRR=50dB, 150mA eFor 12V/24V or 3 or more Li in series input 3 -
. . . < o
XC6702 36V, High-speed PSRR=65dB, 300mA Selecting by input voltage range and current consumption. §
. . . o
100 XC6216 28V, 1g=541A, 150mA oFor 2-Li / 4-dry cell in series : XC6705/XC6706 T 2
Seamless GO achieves both low Ig and high-speed response. | &
< o
XC6705 / XC6706 |20V, Ig=1.2uA, 200mA . . T o
PSRR=50dB, Seamless GO, Soft-start, CE (XC6705) Supports high-speed response required by RF and Sensor. 2
, ) ) >
™
XC6201 10V, 1g=2.0p4A, 200mA =
oQ
High Voltage Sense pin: 76V (2) RESET IC
Xc6138 ((NEw J|UItra-low!a Voo: 0.5uA, Vsen: 0.15uA@12V eDirect monitoring of 12V/24V input with Vs pin of XC6138, |
(2) RESETIC Detect/Release Delay external ad;. no dividing resistors required resulting in low Ig and high accurac 8 s
Hysteresis: selectable from 5~50% g q & q g Y- g g
XC61CN 10V, 19=0.7A eFor 10V or less, monitoring voltage with low Iq RESET IC XC61CN. 0% %
s g
S &8
> |8
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~ . - Z
12V/24V ~60V Input : Small Solutions 2
o
=y
5
W 12V/24V and higher input : Small products, modules, industrial sensors, and loT 2 v
o
eChallenges : High voltage input / Overshoot capability / Monitoring and handling of input voltage fluctuation, Miniaturization / low EMI / Heat dissipation :_;’;
.
(a) Step-down to 5V, then create 3.3V and other secondary voltages (b) Output 3.3V directly .
3.3V 3
12V/24V or higher 5y 12V/24V or higher 300mA 5
_’ @ (o))
(1) Primary > 5V (1) Primary vbD — o g
Step-down DC/DC <I\/IODE ‘ Step-down DC/DC ‘IVIODE —1/0 = c
XC9702 > 3.3V o XC9702 > POR g o
PG (2) HiSAT-COT Step-down | 200mA VDD PG e
I XCL241/XCL242 Low Ig MCU Z 2
(4) VSEN separated N XC9285/XC9286 Low Ig MCU (4) VSEN separated |« 2
> RESET v RESET > > 1/0 ~
(9]
Vsen XC6138N > o> 1/0 SEN XC6138C RESETB 2
RESETB =
EN Cd/MRB L RF / Sensor
cd/mrs L (2) HiSAT-COT Step-down 4—‘ E
I XCL241/XCL242 3v I N o
o _ _ XC9285/XC9286 100mA <|2
Dividing resistors to Vg, for external setting (3) LDO: XC6233 »  RF/Sensor 3
(4) VSEN separated €— ? ;
RESET : XC6118N . ) ) : B
XC6132N/XC6134N | (1) Primary step-down DC/DC for 12V/24V or higher input (IO & &
o
Anvs) 1 Wide input voltage range to handle overshoot of 24V line. Page 34 -
_ —
WA ;g Cd Miniaturization of products by space-saving including peripheral components. _
High efficiency including light loads. o
o
Block Product Features High step-down ratio enabling direct step-down to 3.3V including overshoot. =
[ wn
(1) Primary 60V, MODE: F-PWM, PWM/PFM, 1MHz, 300mA, Low Ig: 12puA < 2
Step-down DC/DC XC9702 [(NEW ] Small area/High efficiency at light loads, High step-down ratio o
(2) Secondary step-down DC/DC for MCU/RF/Sensor m 3
XCL241 / XCL242 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM . . . . . - O RO
(2) Step-down ((NEW J |1.2MHz, 500mA, Ultra-low EMI Realizing stable operation, small size, low EMI, and low ripple by placing Built-in I
DC/DC inductor Micro DC/DC close to the load as POL converter. (XCL241/XCL242) &
/ XC9285 / XC9286 |HiSAT-COT, F-PWM, PWM/PFM 2
((NEW J|1.2MHz, 1A (3) LDO for RF/Sensor : High-speed LDO XC6233 is suitable. g
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention -
- - . L. High voltage Monitoring [
High Voltage Sense pin: 76V, Ultra-low Iq Vop: 0.5uA (4) 12v/24V input monitoring Voltage Detector : XC6138 S v
XC6138 [(NEW J| ° ) s Page 34 5 ¢
Vsen: 0.15pA, Detect/Release Delay adj, Hysteresis: selectable . . . . 8 3
4) RESET IC eMonitoring with 76V high-voltage sense pin that supports overshoot. g 9
(4) XC6132 / XC6134 |Separated Sense pin, Hysteresis adj., Release/Detect Delay adj. . . . L . o ) < i
eDirectly monitors without dividing resistor, realizing low Ig and high accuracy, &
XC6118 Separated Sense pin, Low Iq, Release Delay external ad. as well as supports Release Delay and Detect/Release Hysteresis options. 3 3
2 o,
= (0]
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Space-Saving DC/DC and Voltage Monitoring for Medium and High Voltage Inputs @TOIREX

S19NpoId MIN

B For fluctuating 12V/24 or higher lines
eTechnical trend and challenges
eQvershooting must be addressed. Power supply inputs of 40 V or higher are also becoming more common, and heat generated by LDOs is also an issue.

elLarge fluctuations in the power supply line due to impedance, load fluctuations and induction from motors, etc., must be addressed.

oTOREX Proposal : Space-saving step-down DC/DC for high voltage and high step-down ratio, and voltage detector with wide range of release/detection voltage
P 60V 300mA High-voltage Step-down DC/DC : XC9702 ( NEW )
eSupports 60V operation and high step-down ratio.
eCapable of direct step-down from 24V with large fluctuation to 3.3V.
eHigh efficiency from light loads. F-PWM and PWM/PFM can be selected from MCU by MODE pin.

eSmall and Space-saving suitable for replacing LDOs

INZANYAd \S / \s'€ Alameq a|qesdieyday Assneq Alewlid
sdnoJo 1onpo.d

w

]

60V 300mA DC/DC : XC9702 s

’, - A =)

P Voltage detector with large release/detection difference : XC6138 ( NEw J, XC6132/XC6134 World's smallest class of solutlozn size a2

9.4mm x 7.4mm = 69.6mm g— c

eRelease voltage is set to a voltage sufficient for rise. < &
oA large hysteresis is set for Detect voltage, considering large fluctuations in the power supply line. &

Before the 3.3V/5V line voltage drops, the MCU can be notified to perform stop processing, etc.,

to ensure stable and safe operation of products. g
o
XC6138 : 24V line and voltage monitoring :;’;

XC6138 : 76V high-voltage sense pin XC6132/XC6134 2 &

[¢°]

Wide hysteresis width selectable Hysteresis width set by an external resistor A Rising Falling a

o

XC6132 : Vs pin surge voltage protection S =

( st P g gep ) Release ----f#F-------}-----3-- Vor = Vor + Viays 0‘-33 e

24V line 3.3V/5V 24V line 3.3V/5v 20v T ®
Primary Primary Wide o
Step-down DC/DC Step-down DC/DC Hysteresis width é
Detect Yy 1
Voo Vi 15.5V DF o
VoEN Se)fgéi;‘;d RESET Vseu | VSEN separated RESET .

—» XC6132/XC6134 P> e 2

Vsen | (Vpe=15.5V, Vpe=20V) | ReseTe / RESETB _ 2 s

cd/Mre _L HYS L - " J § 2

T B : 7

- 8

— ~

S«

5 2
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12V/24V : Multiple power rail solutions

&5 TOIREX

W 12V/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
12v/24V 5y 5y
> (1) Step-down DC/DC
XC9270/XC9271 3.3V
200mA
(2) HiISAT-COT Step-down VDD_IO
XCL239/XCL240 ®—» (4)Step-up DC/DC OLED. LED
(3) VSEN separated — RCDelay [ » EN  XC9285/XC9286 FPGA/ SoC XC9133 for LED 12v ’
> xce13§c SBD /0 > CE  XC9119 S0mA
Vsen > ® POR or I/O
RESETB
cd/mre L ® (2) HiSAT-COT Step-down » VDD_Memory > 3.3V
(5)LDO oP
o , , I XCL239/XCL240 1.5V 50mA_| amp,
Dividing resistors to Vg, for external setting 6| RCDelay | » EN  XC9285/XC9286 400mA 1/0 > CE XC6233 Sensor
Veen (3) VSEN separated <¢—
RESET : XC6118C i
XC6134C (Hys Adj.) P (2) HiISAT-COT Step-down » VDD_Core
; XCL237/XCL238 0.9v
3 Afnys) 1 “—|RCDelay [ EN XC9287/XC9288 800mA
A T
Block Product Features (1) Primary Step-down DC/DC for 12V/24V input
(1) Primary XC9270 / XC9271 |30V, PWM, PWM/PEM, 300kHz/500kHz, 2A Input voltage range, output current, and frequency suitable for industrial products.
Step-down DC/DC ’ ' ’ ’
XCL239 / XCL240 |(Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM HiSAT-COT XCL
((NEW J|3MHz, 1A (2) Step-down DC/DC for FPGA/SoC ( POL power supply) B:YNe]2E0) PAGE 31
XCL237 / XCL238 |Built-in inductor, HISAT-COT, F-PWM, PWM/PFM High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
(2) Step-down [(NEW J|3MHz, 1.5 Built-in inductor Micro DC/DC realizes miniaturization and low EMI.
bc/be XC9285 / XC9286 |HiSAT-COT, F-PWM, PWM/PFM (XCL241/XCL242, XCL239/XCL240, XCL237/XCL238)
((NEW J|1.2MHz, 1A
XC9287 / XC9288 |HiSAT-COT, F-PWM, PWM/PFM High voltage Monitoring
((NEW J|1.2MHz/3MHz, 1.5A (3) 12Vv/24V input monitoring Voltage Detector Page 34
High Voltage Low Ig Sense pin: 76V, 0.15pA@12V . . -
(3) RESET IC XC6138 [ NEW ) Ultra-low Iq 0,514, Release Delay adj., Selectable Hysteresis 12V/24V input mOI’\ItOF.II‘Ig and driving RC delay for Start-up/Shutdown sequence.
XC6118 / XC6134 |Separated Sense pin, Delay adj., Hysteresis adj. (XC6134) Outputs voltage drop signal to FPGA/SoC, then shutdown each DC/DC.
(4) Step-up DC/DC | XC9119 / XC9133 |~19.5V, PWM, 1MHz, 100mA@5V->12V, For LED: XC9133
(5)LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention (4) Step-up DC/DC for OLED/LED and other I/O : Medium voltage step-up XC9119.
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OR Connection Solutions for Backup and Multiple Power Sources (1)

S19NpoId MIN

B Backup power supply with Primary battery

2ch product for OR Connection

eChallenges : Seamless switching to backup at main power loss
Reduction of backup battery power loss Ideal diode load switch with 2 built-in channels )
Reduce power loss of backup battery after shipment for OR Connection is also available
OR
3.3V/5V Main power 1) Ideal Diode SW connection Vin Vourt
(1) Ideal Diode VoD ™ ——O\O—N'—- >
MCU > . _y
O\O »t connection

Vina | (1) 2¢h Ideal Diode sw | Vour2
SW : XC8112/XC8113

XC8110/XC8111
(4) LDO with Reverse
current prevention
XC6227 (Vqr = 3.3V)

XC8112 : 2ch x 500mA, XC8113 : 2ch x 1.0A

(1) Ideal Diode SW

When a constant boost voltage is required for OR output : I __O\O_”_'

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Aseneq Asewlid
sdnoJo 1onpo.d

W 0 XC8110/XC8111
(2) Step-up DC/DC —p 3 ]; ;E R
Lx XCL105C ! CE ‘ -
1 XC9148C, XC9142C/F " LiPrimary 1.8%3.2V 3 - =
. : ; _ =3
BAT |EECHCEIIEEEES i Supply primary battery voltage ) E LYY w|S
€ ce4 e g 777 (3)Nch FET: XP222N + R 2 le
For Shutdown at shipment s|=
. Step-up to 3V to supply N
OR connection : How to connect Backup battery OR connection
Block Product Features 0s Nine backun batt | 4 | MeU Page 38 g
XC8110 / XC8111 |True Reverse current prevention Ideal Diode Load SW (1) Supplying backup battery voltage directly to =
(1) Ideal (FEATURED] [VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified OR connection by using Ideal Diode SW. (XC8110/XC8111) g o
diode SW XC8112 / XC8113 |2Ch True Reverse current prevention Ideal Diode Load SW VF loss/leakage current can be significantly reduced compared to SBD. 2
VF=20mV 2ch x 500mA (XC8112), 2ch x 1A (XC8113), 2ch type for OR connection of 2 lines is also available. (XC8112/XC8113) m 9
IEC 62368-1 certified. . 3 o
(2) Supplying boosted voltage to MCU ® £
Built-in inductor, PWM/PFM, 1.2MHz )
XCL105C 710mA@3.3V-55V, For OR connection Step-up DC/DC with OR connection. (XCL105C, XC9148C, XC9142C/F) g
’ <
) g . s
(2) Step-up \Co148C 1.2MHz/3MHz, PWM/PEM Plea‘se nott? that OR connection availability differs depending on the product §r
DC/DC 750mA@3.3V->5V, For OR connection and its option. @
XC9142C/F 1.2MHz/3MHz, PWM/PFM Method to extend battery life with Ship function -
450mA@3.3V->5V, For OR connection . o B2
" (3) Cut off supply from backup power source at shipment 5 3
4) LDO with . PR
Reverse current | XC6227 High-speed PSRR=65dB, 700mA Turn on the Nch FET to turn off the CE. |
prevention True Reverse current prevention Significantly reduces the discharge from the battery until the start of use. 9
=4
> |8
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OR Connection Solutions for Backup and Multiple Power Sources (2)

&5 TOIREX

B Backup power supply with Rechargeable battery / LTO battery / Supercap (EDLC)

eChallenges : Seamless switching to backup at main power loss
Efficient charging and discharging to backup devices
3.3V/5V Main power (1) Ideal Diode SW
XC8110/XC8111
(3) LDO with Reverse
current prevention
SBD: XBS024S CE | XC6227 (Vg = 3.3V)
For XC6240/XC6242, XC6215
1.8~2.7V
(4) LDO for Charging ——O\O—N'—-
LTO: XC6240/XC6242 1 (1) Ideal Diode SW
EDLC: XC6215, XC6230B I } XC8110/XC8111
\
: \ A
A_Tl__”-lM LTO Battery Y‘ CE ! RESETB
: EDLC jTTTThTTTmmmmmmmm s :
§ ! (5) LTO battery voltage |
- &Uc“?szsos) | monitor |
XC6140C/XC6142C
Block Product Features
XC8110 / XC8111 |True Reverse current prevention Ideal Diode Load SW
(1) Ideal FEATURED/ [VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified
diode SW 112 11 2ch True Reverse current prevention Ideal Diode Load SW
VF=20mV 2ch x 500mA (XC8112), 2ch x 1A (XC8113),
IEC 62368-1 certified.
XCL105C Inductor built-in, 1.2MHz, 710mA@3.3V->5V, For OR connection
gé/séecp'Up XC9148C 1.2MHz/3MHz, 750mA@3.3V->5V, For OR connection
XC9142C/F 1.2MHz/3MHz, 450mA@3.3V->5V, For OR connection
(3) LDO with High d PSRR=65dB, 700mA
Reverse current |XC6227 sh-spee - o, /7em
i True Reverse current prevention
prevention
XC6240 / XC6242 For LTO charging, 150mA, Topr=105°C (XC6242)
(4) LDO for FEATURED
Charging XC6215 19=0.8uA, 150mA, Select Vour voltage suitable for EDLC
XC6230B 2A, Current limit adj, True Reverse current prevention
(5) LTO battery XC6140 / XC6142 LTO battery voltage mor}itoring
. Release voltage: 2.475V/2.450V, 1q=104nA
(FEATURED) [ UNDER )
voltage monitor MJ For 105°C compatible LTO battery: XC6142

2ch product for OR Connection

Ideal diode load switch with 2 built-in channels

or for OR Connection is also available
connection
VDD VINl \O VOUTl
MCU —»—— -0 O-Ppt-—- >
> v -0 B v connection
IN2 | (1) 2ch Ideal Diode SW | "out2
SW : XC8112/XC8113

XC8112 : 2ch x 500mA, XC8113 : 2ch x 1.0A

- J

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Aseneq Asewlid

v
(2) Step-up DC/DC  —p |
Lx XCL105C f
3 XC9148C, XC9142C/F
BAT OR connection type
; : : =z
%, Step-up to 3V to supply OR connection S
Page 38 )
OR connection : How to connect the backup device and Main power
(1) Supplies battery voltage directly to MCU : XC8110/XC8111, XC8112/XC8113 g
(2) Supplies boosted voltage to MCU : XCL105C, XC9148C, XC9142C/F ,‘;’-
(0]
(3) LDO, DC/DC for Main power side <
LDO with reverse current prevention to prevent reverse current flowing into m
the main power supply. (XC6227) E
<
Also, DC/DC or standard LDO with a SBD can be configured for OR connection. T
(4) LTO battery / Supercap (EDLC) charging g
For LTO battery : Dedicated LDO, XC6240/XC6242. LTO batteries: Page 40 ®
For EDLC : XC6215, a low Ig LDO, or XC6230B with current limit external o
adjustment and reverse current prevention. Insert a few Q resistor at Vour. 3
[}
(5) Battery voltage monitoring : XC6140/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

B OR connection of power supply rails

eTechnical trend and challenges

eFor 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.

eDifficult to supply stable voltage due to voltage drop and fluctuation caused by the VF characteristic of the diode which may cause unstable operation.

oTOREX Proposal : Dedicated ICs for OR connection

eLow consumption design to reduce battery discharge / Easy automatic switching of power supply path without control / Low VF and response to minimize output

voltage fluctuation and loss.

P OR connection with Ideal Diode Load SW : XC8110 / XC8111 (1ch)

eLow VF: 20mV

*0pA leakage current from  main Power

PStep-up DC/DC for OR connection : XCL105C, XC9148C, XC9142C/F

XC8112 / XC8113 (2ch) eSwitching without control when main power is input or disconnected

1 XC8112/XC8113
' |deal Diode : Vi=20mV

eLow Ig minimizes battery discharge current.

*When main power is lost, immediately starts boosting to supply power.

1
1
1
. OR
output at reverse bias. v : connection
1 .
eVarious built-in protection ! 2@'{’2’\’/‘;‘;’:\; —> P91 Step-down De/oC, Loo| PP VPP
functions. I T (Voyr = 3:3V) MCU
‘g CE
IEC 62368-1:2018 certified. : 7;7 o
I 3v
eLow loss requires no heat P I GV Charger ol  Eoipbiie
. . 1 XCL105C
dissipation and contributes XC8110 I LTO battery XC9148C, XC9142C/F -
.. . . Batt | L C .
to miniaturization. For%airzup T 0.1uF = xcei | 7T 0.14F or more EDLC L Bar OR connection type 777r
J G T ch
. . . . = 7 .
M Load Switch with Ideal Diode function B Step-up DC/DC for OR connection
Product Features Vin (V) | Ron lour Package Product Features Vin Vour | lour(mA) Package
(V) (V) | @3.3v>5v
Xcs110 VF=20mV 500mA
(FEATURED) |3 ¢/ (F d bias) WLP-4-02 (0.82x0.82xh0.5mm) | XCL105C  |Built-in inductor | 0.65~ 6.0 DFN3030-10B
————— >-ouArorware bias 1.5~6.0 |120mQ SOT-25 (2.9x2.8xh1.3mm) -0g |18755 710
OWA (Reverse bias) S -Ix2.8xn1. PWM/PFM, 1.2MHz| Vsr=0.9 (3.0x3.0xh1.7mm)
XCBUL | 62368-1:2018 certified 1A | USP-6BO6 (1.8x1.5xh0.33mm)
' XC9148C  [PWM/PFM 065601, gncc| 750 USP-6C (1.8x2.0xh0.6mm)
(FEATURED) |1.2MHz/3MHz Ver=0.9 |7 ' SOT-89-5 (4.5x4.6xh1.6mm)
Xcsi12 2ch (Parallel is allowed) 2ch x |2x500mA
VE=20mV 120ma| or1x1A SOT-25 (2.9x2.8xh1.3mm)
DEVELOPMENT PWM/PFM 0.65~6.0
Xcs113 | 3.6pA (Forward bias) 1.5~6.0| or USP-8B06 (2.0x2.0xh0.33mm) XC9142C/F 1 2MI{|z/3MHz Ver = 0.9 1.8~55 500 USP-6C (1.8x2.0xh0.6mm)
OpA (Reverse bias) lchx | 2x1.0A ’ ’ WLP-6-01 (1.08x1.28xh0.4mm)
DEVELOPiENT| [IEC 62368-1:2018 certified 60mQ | or1x2A
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LTO Battery : Solutions for Small and Low Consumption Devices

B Products using LTO battery : 1oT Sensor/Wearable etc.

Supply primary battery voltage to MCU (e.g. Detect: 1.8V)

eChallenges : Simple structure / Small / Low Iq / High efficiency I : (5) Pch FET W VDDLOW Iq
Simple main and backup power supply / Power supply to the system during charging MCU
LTO (2) Battery voltage
SBD Batter monitor : XC6140C18C
XBS024S v XC6142€18C (For 105°C) RESET
~ev [/ 1.8V~2.7V N\ 3.3V
> : 3) Step-up DC/DC >
(1) LD())(?;rzigargmg PW(I\/I)/PFel\F/)I :upXCL:{OB vbD Supplied to MCU by LDO and to RF/Sensor by Step-up DC/DC
® Low Ig MCU
XC6242 (For 105°C LTO XCL105, XCL103 1.8V |
( ! I Battery RESETS »  XC9148,XC9145 T (4)LDO VDD
CE | CE | PEM:XCL101 Lowlq  :XC6504 Low Iq MCU
RE/ Sensor I > GO : XC6241
(2) Battery voltage LTO CE 1/0
monitor : XC6140C Battery CE
3 (3)step-uppc/oc [ SE
\ Reference circuit HeBle e 10T / “n,_‘\SuppIy boost voltage to MCU XCL102/XCL103
XCL104/XCL105 3.3V
Reference circuit for | XCL108, XC9145 » RF/Sensor
LTO batteries: Page 40 XC9147/XC9148
Block Product Features (1) LDO for LTO battery charging : XC6240, XC6242
(1) LDO for XC6240 / XC6242 For LTO charging, 150mA, Topr=105°C (XC6242) Charging at max. 2.70V with low Ig LDO considering temperature range and LTO
Charging ' ' battery specifications
(2) LTO battery ~|XC6140 / XC6142 |LTO battery voltage monitoring (2) LTO battery voltage monitor : XC6140, XC6142
It it (FEATURED) (___UNDER Release voltage:2.475V/2.450V, Ig=104nA
voitage monitor u’“mm"" For 105°C compatible LTO battery: XC6142 Set the voltage to Release when charging starts using the LDO in accordance with
Built-in inductor, F-PWM, PWM/PFM the charging and discharging characteristics of the LTO battery.
XCL102 / XCL103 3MHz, 450mA@3.3V->5V
XCL104 / XCL105 |Built-in inductor, F-PWM, PWM/PFM, 1.2MHz
710mA@3.3V->5V Power supply for MCU and RF/Sensor
(3) Step-up XCL108 (WEW] Built-in inductor, Ultra-low Ig: 400nA, PWM/PFM (3) Cases of Boosting voltage
DC/DC 1.2MHz, 300mA@3.3V-35V, Vsr=1.6V Ultra-low 1g=400nA and high efficiency XCL108 and XC9145.
Ultra-low Iq: 400nA, PWM/PFM Built-in inductor Micro DC/DC for low EMI.
X145 1.2MHz, 430mA@3.3V->5V, Ver=1.6V : .
PWM for low ripple requirement for RF/Sensor (XCL102, XCL104, XC9147)
XC9147 / XC9148 |F-PWM, PWM/PFM, 1.2MHz/3MH
/ 750mA@3.3V45V 2/3MHz (4) LDO or (5) Pch FET cases
XC6241 14=0.641A, PSRR=60dB, GO, 150mA Supplied by GO LDO XC6241 for lower consumption.
(4) LDO Also, XC6140CxxC with detection “H” output is used to drive Pch FET and
Xces04 19=0.61A, CL less, 150mA supply battery voltage directly.
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laminate-compatible products are also available.

. . =2
LTO Battery : Charge/Discharge Reference solutions :
o
=) =
3 §
M LTO battery : M Reference Solution / Evaluation board for LTO batteries |
o
Li rechargeable battery using lithium titanate for negative electrode Adopted as reference designs for charger IC and battery monitoring IC for LTO :;’;
eldeal for power supplies and backup circuits for small devices and modules in batteries by each manufacturer =
Industrial/loT/Automotive applications. Evaluation boards for charging and power supply are provided for each battery. :'z
eConstant voltage charging by LDO is possible. % o
No need for dedicated expensive CC/CV charger ICs. oS :ﬁ §
eReliable and safe with long life and resistance to repeated charge/discharge. @"t@@ ' : g 5
«* 2 % o o
eResistant to over-discharge. Simple voltage detector is sufficient. % *-] \;\% < 35
" w
eStable voltage of 2.1V~2.4V. e @
Easy energy extraction compared to Supercap (EDLC). NGK Insulators Nichicon E
#105°C high-temperature operation, reflow-compatible, thin and hot- EnerCera ET Series SLB Series =
<
N
<

w
]
c
g‘.
l Reference circuit for LTO battery charging and battery voltage monitoring & I
~6V SBD 1.8V~2.7V < K

(1) LDO for Charging )

XC6240
XC6242 (For 105°C)

;nr E (2) Battery voltage g

CE monitoring : XC6140 ——» o

XC6142 (For 105°C) | RESETB 3
LTO Battery or RESET o
< (1)
[¢°]
Charger Unit Power supply unit ;:’r_
"3” =]
. 1) [9)]
Block Product Features (1) LDO for charging LTO battery : XC6240, XC6242 % §

. . _ . . . gj_‘:

(1) LDO for XC6240 For LTO charging, 2.63V, 150mA Charging with low Iq LDO of max. Vour = 2.70V including temperature range in 2

Charging : : accordance with LTO battery specifications. §

XC6242 105°C compatible, For LTO charging, 2.63V, 150mA To suppress inrush current, insert a few ohms resistor between the LDO and the =

RESET IC for LTO battery voltage monitoring LTO battery.

(2) LTO battery Xc6140 Detect voltage: 1.6~2.2V, Release voltage:2.475V, 1g=104nA L. Z
| . - ——(2) LTO battery voltage monitoring : XC6140, XC6142 2 5
voltage monitor XC6142 105°C compatible, RESET IC for LTO battery voltage monitoring 3
DEVELOPMENT)| etect voltage; 1.6™2.1V, Release voltage:2.450V, Ig=104nA Set the voltage to release when charging starts by the LDO in accordance with the g 3
charging and discharging characteristics of the LTO battery. OE §
=
2 o,
5 2
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Solutions for Energy Harvesting

$10Npoid MaN

B Examples of charging from Energy Harvesting to LTO battery or Supercap (EDLC)

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

eChallenges :

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

Example of Wireless power transfer + LTO battery / EDLC

Charging with wireless power receiving IC + LDO

>0 XCM414 -
XBS024S XBS024S
LDO for Charging S— LDO LDO for Charging
Energy LTO: XC6240/XC6242 LTO: XC6240/XC6242
Harvest EDLC: XC6215 EDLC: XC6215
CE I LTO Battery Wireless Power Receiver CE I LTO Battery
EDLC EDLC

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Aseneq Asewlid
sdnoJo 3onpoud

' At micro power
source

apino uoyn|os

Example of 0.9V~2.7V / 0.9V~6V input + LTO battery @
Example of 3V~6V Rectenna and other micro power (a few pW) Cstomt | Step-up DC/DC | LDOfor Charging | §
Energy PWM/PFM: | LTO: XC6240/XC6242 | o
+LTO battery / EDLC Harvest XC9142C ; EDLC: XC6215 | -
ON-OFF control of Pch FET with Ultra-low Ig Voltage Detector cEA o ’4& ””””””” I LTO Battery -
| EDLC o
i 3 . . . i+
I—m I 1MQ | @< 2.5V input does not require LDO for charging. E:
;C Vi TRESETB Vsen 170 Battery — A9 Direct charge with 2.5V step-up output. < e
VSEN separated Veen Vin ! . L .
Ultra-low Iq RESET EDLC - olf the input voltage is wide from 0.9 to 6V, boost the S
XC6135C24A \I/SE'T separated voltage to 3V for charging to LTO battery with LDO. o]
(Vp=2.52V) Ultra-low Iq RESET RESETI; fffffff %
XC6135C10A (1V) eDetection with hysteresis by XC6135 and resistors.

When Csrorace is charged to 2.1V, the step-up is
started to charge, and stopped when it drops to 1V.

m
3
o
=
(]
<
I
(']
51
<
o
[}
(=4
3
o

For Supercap (EDLC), select the appropriate charge/detect voltages.

eDepending 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://product.torexsemi.com/en/contact-us/technical-inquiry
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Compact and Space-Saving Power Supply Solutions

S19NpoId MIN

B World’s smallest product line of area-saving solutions

XC9290/XC9291 (NEW ) XCL239/XCL240 (NEW ) XC9289 (NEW )
World’s smallest 6.0V 600mA step-down DC/DC 1A Built-in inductor Micro DC/DC 1.5A HiSAT-COT 1.5A Step-down DC/DC

Mount Area
1.5x2.1mm=3.15mm?

Mount Area

2.1x 1.5mm
CIngf‘jL
cL
~
Actual Size Actual Size Actual Size
XC9702 (NEWJ XC8110/XC8111 XC6241 (FEATURED], XC6135/XC6136

60V 300mA Step-down DC/DC Ideal Diode Load Switch 0.5A/1A 150mA LDO with GO function, Ultra-low Iq RESET

AVT /AT AS/AE€ Alopeqajqeadieyosy Alapeq Atewlid
sdnoJo 1onpo.d

g
9.4 x 7.4mm R:gz g‘
- B
=
Actual Size Actual Size Actual Size =
=
M List of Compact and Space-saving Power Supply ICs g
Product Features Vin (V) Vour (V) lout (MA) Package Size & o
XC6241 High-speed, 1q=0.6pA, GO (FEATURED)| 1.6~ 6.0 1.5~5.0 150 USPQ-4B05 1.0x1.0xh 0.33mm < o
LDO XC6228 High-speed, PSRR=75dB, 300mA 1.6~5.5 1.2~4.0 300 USPQ-4B04 1.0x1.0x h 0.6mm a3
XC6504 Cap. Less, 1g=0.6pA 1.4~6.0 1.1~5.0 150 USPN-4B02 0.75x0.95 x h 0.40mm %‘ %
Step-up DC/DC XCL104/XCL105 [Built-in inductor, F-PWM, PWM/PFM (FEATUREDJ| 0.65~6.0 | 1.8~5.5 | 710 @3.3V->5V | DFN3030-10B 3.0x3.0xh 1.7mm ® £
XCL102/XCL103 [Built-in inductor, F-PWM, PWM/PFM 0.65~6.0 | 2.2~55 |450@3.3V->5V CL-2025-02 2.0x2.5xh 1.04mm |
XCL243/XCL244 [Built-in inductor, HiSAT-COT, 700mA, h=0.75mm max (NEW ]| 25~55 0.8~3.6 700 USP-8B04 2.25x1.5x h 0.75mm 2
XCL239/XCL240 [Built-in inductor, HiSAT-COT, 1A (NEW ]| 2.5~5.5 0.8~3.6 1000 CL-2025-02 2.0x2.5xh 1.04mm &
Step-down DC/DC XCL233 Ig=200nA, Step-down DC/DC, VSET (NEW J| 1.8~6.0 0.5~3.6 150 CL-2025-03 2.0x2.5xh 1.04mm @
XC9290/XC9291 [HiSAT-COT, 600mA , World’s smallest mounting area 3.15mm’ [ NEW J| 2.5~6.0 0.7~ 3.6 600 WLP-5-08 0.96x0.88xh 0.33 mm ”
XC9289 HiSAT-COT, 1.5A, F-PWM, PWM/PFM selectable (NEW )| 25~55 | 0.8~3.6 1500 LGA-8B01 1.2x1.4xh 0.3mm T B
XC9702 60V, MODE: F-PWM, PWM/PFM, 1MHz, 300mA, Low Iq: 12uA ([ NEW J| 4.5~60.0 | 2.5~12.0 300 USP-10B 2.6x2.9xh0.6mm 3 [
RESET IC XC6135/XC6136 [Ultra-low Iq: 88nA Voltage Detector 1.1~6.0 1.2~5.0 - USPQ-4B05 1.0x1.0xh 0.33mm g g«
Charger IC XC6810 For 1 cell Li-ion, Multi-function Charger IC (FEATURED)| 3.5~ 28 3.8~4.4 1~25 WLP-12-01 1.17 x 1.57 x h 0.33mm @ E
Load SW XC8110/XC8111 (Ideal diode load SW, VF=20mV, IEC 62368-1 certified (FEATURED)| 1.5~6.0 - 1000 WLP-4-02 0.82x0.82 xh 0.5mm E %
5
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Low Profile P S ly Soluti for h=0.33 0.40 ]
OW Fromie Fower Supply solutions 1or n=v.aomm/uv.4umm max. g
™
» 2
i
B Example of thin power supply configuration with h = 0.33mm max for Smart card |
o
eChallenges : Support h=0.33mm max. including external components E:
(0]
High efficiency charging circuit for input sources such as NFC <
. . . . - =Y
Li-Polymer battery : Example of low-profile solution LTO battery : Example of low-profile solution 2.7V 2
— Step-up DC/DC P Fingerprint T
. N OUT| LowIqLDO 2.7V | Fingerprint el . PWM/PFM sensor ©
Wireless Power Receiving XC6215, XC6241 sensor Wireless Poweer(c:e';e“n;Zr 2.1~ XC9142 CE % é_
Li-ion/Polymer DC/DC: XC9291 R Lot e Low Ig LDO Lev | s
Multi-function Charging XC6215 MCU + BT F 3
Ultrassmall LowIgLlDO | 1.8V XC6240 S =
NFC ANT > NFC ANT GO: XC6241 < s
Ghargeric XC6215, XC6241 MCU + BT Y CE —
XC6810 DC/DC: XC9291 CE W
3/5V \O— LTO battery <
3/5V Step-up DC/DC < /0 -0 »i-- ~|voltage monitor -
CONTACT XC9142C ISET BAT | sHDN CONTACT | | 4eal Diode LTO Battery xce1qoc | RESETB g
For 5V input only, ZND ezl E
XC8110 55V T Ry J; Li-Polymer N
N [7d
< =X
c
M List of low-profile power supply ICs with h < 0.33mm or 0.40mm e
Bl S
Product Features Vin (V) Vour (V) lour (MA) | Package Size i Q
XC6216 |28V 20~280| 1.8~12.0 150 s B
USP-6B06 | 1.8x1.5xh0.33mm : = K
XC6215 |[Ig=0.8pA 1.5~6.0 | 0.9~5.0 200 Thickness of o
LDO - Smart card =
XC6241 |High-speed, 1g=0.6uA, GO (FEATURED)| 1.6~ 6.0 1.5~5.0 150 | USPQ-4B05 | 1.0x 1.0 x h 0.33mm e
XC6504 |[Cap. Less, 1g=0.6pA 1.4~6.0 1.1~5.0 150 | USPN-4B02 [0.75 x 0.95 x h 0.40mm _
. .. _|
tbo XCMa1g |FOT Wireless power receiving 20~26 | 2.0~12.0 | 150 | USP-8B10 | 2.6x2.9xh0.33mm Thickness required for o
+ Bridge Diode LDO with internal bridge diode = =5
poweriC:< 0.35mm =
Step-up DC/DC XC9142 |PWM/PFM Step-up DC/DC Vsr=0.9 1.8~5.5 500 | WLP-6-01 [1.08x1.28 x h 0.40mm i
- ()
p-up XC9145 |Ig=400nA, PWM/PFM Step-up DC/DC (FEATURED)| Vsr=1.6 3.0~5.5 430 WLP-6-05 [1.28 x 1.08 x h 0.40mm Inputs and energy storage for smart cards = o
Charge pump XC9802 [PWM/PFM Charge Pump 1.8~5.5 [2.576.00rx2 80 USP-8B05 | 2.4x2.4xh0.33mm Input sources : NFC =t
: m S
Step-down DC/DC XC9276 Iq.=200nA, Step-down DC/DC, VSET (FEATURED) 1.8~6.0 | 0.5~3.6 150 | WLP-6-03 [1.72x1.07xh0.33 mm CONTACT input 3 o
XC9291 [HiSAT-COT, PWM/PFM, 6MHz (NEW ] 25~6.0 | 07~3.6 600 | LGA-6BO1 | 1.2x1.2xh0.3mm ' ® oz
B | XC6140 For LTO battery voltage monitoring 1.6~2.2 Energy storages: Li-Polymer & °
ma;:ﬁtrzrvo raee Release voltage:2.475V 1.1~6.0 - - USPQ-4B05 | 1.0x 1.0 x h 0.33mm LTO battery 2
XC6136 |Iq=88nA 1.5~5.0 Supercap (EDLC) =
.. oQ
XC6810 E?Jlé-iﬁlrlué;;n'cr\arger |c 35~28 | 3.8~44 | 1~25 | WLP-12-01 [1.17x 1.57 x h 0.33mm or battery less
Ch IC i i i - »
arger XC6808 |Charger IC for 1 cell Li-ion 45~6.0 | 42,435 44 | 5~40 | USP-6B07 | 1.8x2.0xh 0.33mm Optimal power supply configuration for low T I
XC6240 |LDO for charging LTO battery (FEATURED) 1.5~6.0 2.63 150 USP-6B06 | 1.8 x 1.5xh 0.33mm profile solutions varies depending on the I ©
'd o
XC8102 |Load SW, Ig=3uA 12760 400 input source and other factors. g =
XC8110 |Ideal Di w 1.5~6. - - 8x1. ) . . . o
Load SW C8110 |Ideal Diode S 5~6.0 500 | USP-6BO6 | 1.8x1.5xh 0.33mm TOREX offers optimal power configurations. - :
XC6194 |Push Button Load SW Isrs=1nA (FEATURED)| 1.8~ 6.0 1000 = g
Ell ©
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Built-In Inductor DC/DC Converter Micro DC/DC 2
=
)
=
o
[oR
Z B
>Step-down DC/DC F-PWM : Forced PWM Mode, PWM : PWM Mode - v
Control | fosc Iq Function Topr 2
Product Feature Vin [V] Vour [V] our External v, Package 3
Method mA Hz A out i max. =2
[mA] [Hz] [nA] FET/SBD | Setting Protection Other 3
1g=200nA, Ultra Low Power - - UVLO/CL Dischg o
( NEW ] xcL233 VSET (selectable Vou) PFM 1.876.0 0.5~3.6 150 0.2 Vour Short JVSET (selectable Vau) 85°C CL-2025-03 (2.5x2.0xh1.04mm) =
XCL232 1a=200nA PFM 1.876.0 0.5~3.6 150 - 0.2 - Vour Short UVLO/CL Dischg 85°C CL-2025-03 (2.5x2.0xh1.04mm) Q
< Ultra Low Power o
= el
g XCL210 1a=0.5uA PFM 2.076.0 1.0~4.0 200 - 0.5 - Vour Short UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm) ) 3
- Ultra Low Power o
3 XCL202 400mA. 1.2MHz PWM/PFM 15 s
Ultra Low EMI 2.076.0 0.8~4.0 400 1.2M - Vour ILIM/Short SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm) o =
XCL201 PWM 22 Q 3
O
XCL242 HiSAT-COT PWM/PFM 15 DN IS
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S00mA. 1.2MH 2.575.5 0.8~3.6 500 1.2M - Vour | TSD/ILIM/Short SS/UVLO/CL Dischg 105°C CL-2025-02 (2.5x2.0xh1.04mm) 7
XCL241 mA, 1.2MHz F-PWM 250
XCL206 600mA. 3MHz PWM/PFM 45
) ’ 1.876.0 0.8~4.0 600 3.0M - Vouror FB | ILIM/Short SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL205 Fixed Vou:/FB Type PWM 21 =
XCL244 HISAT-COT PWM/PFM 25 =
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i 2.575.5 0.873.6 700 3.0M - Vour  |TSD/ILIM/Short: SS/UVLO/CL Dischg 105°C USP-8B04 (2.25x1.5xh0.75mm)
m XCL243 700mA, h=0.75mm max E-PWM 600
wv
[ NEW ] xcL240 HiSAT-COT PWM/PFM 25 = 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 10A 3MH 2.575.5 0.873.6 1000 3.0M - Vour | TSD/ILIM/Short SS/UVLO/CL Dischg 105°C CL-2025-02 (2.5x2.0xh1.04mm) o=
((NEW ] xcL239 -0A, 3MRz F-PWM 600 m o
=/ =}
(NEW ) xcL238 HiSAT-COT PWM/PFM 25 E @
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15A 3MH 2.575.5 0.8~3.6 1500 3.0M - Vour | TSD/ILIM/Shorti SS/UVLO/CL Dischg 105°C USP-9B01(2.5x3.2xh1.05mm) = | =
XCL237 el z F-PWM 600 5 o
XCL212 PWM/PFM
2A, 2.4MHz 2.776.0 0.976.0 2000 2.4M 53 - FB TSD/ILIM SS/UVLO/CL Dischg 85°C USP-11B01 (3.1x4.70xh1.35mm) —
' XCL211 F-PWM 9
o
wv
Step-up DC/DC =
= lour [mA] Function
© Control fosc Iq Topr
£ Product Feature Vin [V] Vour [V] (Vin=3.3V, External Vour ) Package o
s Method Vosrss.ov) | [H4 [rA] FET/SBD = Setting Protection Other max. %
° XCL100 Builtin Inductor, N N ) Q K
XeL101 lq=6.33A 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) G
Built in Inductor, lin=0.5A [0)°] S
y -~ ~ _ - - 1]
( NEW ) xcL108 lg=400nA Low Power PWM/PFM 0.65~5.5 3.075.5 300 1.2M 0.4 Vour LM ss 105°C CL-2025-02 (2.5x2.0xh1.04mm) el o
XCL103 e . PWM/PFM 26 o
L B:'g.’” '"d”“;.’r' "”'S‘SA 0.656.0 2.275.5 450 3.0M - Vour ILIM/Short SS/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm) ®
XCL102 oa Isconnection or bypass E-PWM 75 >
o
FEATURED/ XCL105 Built in Inductor, lin=1.4A PWM/PFM 19 o
s Load Disconnection 0.65~6.0 1.8~5.5 710 1.2M - Vour  |ILIM/TSD/Short: SS/CL Dischg/UVLO 105°C DFN3030-10B (3.0x3.0xh1.7mm) g
(FEATURED) XCL104 or Bypass or VOUT OR F-PWM 56 o
3
(2]
[
©
e
o o
g 2
See Page 31 for technical details of o | |o
o Q (0]
Micro DC/DC XCL Series %
oQ
[0}
(%]

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 44 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.


https://product.torexsemi.com/en/series/XCL233
https://product.torexsemi.com/en/series/xcl232
https://product.torexsemi.com/en/series/xcl210
https://product.torexsemi.com/en/series/xcl202
https://product.torexsemi.com/en/series/xcl201
https://product.torexsemi.com/en/series/XCL242
https://product.torexsemi.com/en/series/XCL241
https://product.torexsemi.com/en/series/xcl206
https://product.torexsemi.com/en/series/xcl205
https://product.torexsemi.com/en/series/XCL244
https://product.torexsemi.com/en/series/XCL243
https://product.torexsemi.com/en/series/XCL240
https://product.torexsemi.com/en/series/XCL239
https://product.torexsemi.com/en/series/XCL238
https://product.torexsemi.com/en/series/XCL237
https://product.torexsemi.com/en/series/xcl212
https://product.torexsemi.com/en/series/xcl211
https://product.torexsemi.com/en/series/xcl100
https://product.torexsemi.com/en/series/xcl101
https://product.torexsemi.com/en/series/xcl108
https://product.torexsemi.com/en/series/xcl103
https://product.torexsemi.com/en/series/xcl102
https://product.torexsemi.com/en/series/xcl105
https://product.torexsemi.com/en/series/xcl104

———————
&5 TOIREX

z

Step-Down DC/DC :

<

)

=

o

[oR

@ 5

c —~

>Low Voltage DC/DC : Input voltage 6V or less F-PWM : Forced PWM Mode, PWM : PWM Mode = v

x T

g Control | fosc Iq Function Topr =

- Product Feature Vin [V] Vour [V] our External v, Package a

S Method mA Hz A] out i max.

3 [mA] [Hz] [nA] FET/SBD | Setting Protection Other <

1g=200nA, Ultra Low Power - - UVLO/CL Dischg WLP-6-03 (1.72x1.07xh0.33mm) 5
(FEATURED) xc9276 VSET (Selectable Vyy1) PFM 1.876.0 0.573.6 150 02 Vour Short JVSET (selectable Vo) | 8°C | sOT-26W, USP-8806 (2.0x2.0xh0.33mm) o
1g=0.5pA - - R B . SOT-25 (2.9x2.8xh1.3mm) (@)
XC9265 Ultra Low Power PFM 2.076.0 1.0~4.0 200 0.5 Vour Short UVLO/CL Dischg 85°C USP-GEL {3,842 0xhdrmm) S
R R (@] o
XC9291 World Smallest Solution Size PWM/PFM 11 ~ =
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3.15mm’ 2.55.5 0.8~3.6 600 g'gm - Vout my SS/UVLO/CL Dischg | 105°C WIL(F;’AS 603801()(21;;’5152;“}?633’2”") S
XC9290 HiSAT-COT, 600mA F-PWM : 700 -5-08 (0.88x0.96xh0.33mm) =
U ~
XC9236 . PWM/PFM 15 SOT-25, USP-6C (1.8x2.0xh0.6mm) la) @
Gogi’;‘::j' b"“’;:;';e/z'v” 1.8%5.5 0.876.0 600 ;;m B Vouror FB | ILIM/Short | SS/UVLO/CL Dischg 85°C USP-6EL (1.8x2.0xh0.4mm) S B
XC9235 our/FB Typ PWM : 22 WLP-5-03 (1.06x1.26xh0.4mm) Il S
w
XC9286 PWM/PFM 15 :
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ HISAT-COT, 1.0A 2.5°5.5 0.8°3.6 1000 12M - Vo |TSD/ILIM/Short: SS/UVLO/CLDischg | 105°C ooz 29 B 3mm)

(NEW ) xc9285 F-PWM 250 -6C (1.8x2.0xh0.6mm)

([ NEW J xco289 :\-A‘:l\vl\ll/’\:FT\;l 15 LGA-8B01 (1.2x1.4xh0.3mm) 5
............................................ _ ) i Lom ‘ g
............... xco288 HiSAT-COT, 1.5A PWM/PEM 2.575.5 0.8~3.6 1500 3 oM 15 - Vour | TSD/ILIM/Short: SS/UVLO/CL Dischg 105°C SOT-89-5 (4.5x4.35xh1.6mm)

XC9287 WM 250 USP-6C (1.8x2.0xh0.6mm)
wv
(o]
XC9243 PWM/PFM = | 2
1.2M ) USP-10B (2.9x2.60xh0.6mm) 2 £
2A 2.76.0 0.976.0 2000 Vi - FB TSD/ILIM $S/UVLO/CL Disch 85°C
v XC9242 FPWM 2.4M / /UVLO/ g SOP-8FD (4.9x6.0xh1.75mm) ,‘i.,’ =
>
~ o
>Medium Voltage DC/DC : Input voltage 18V or less g g_
Control | fosc Iq Function Topr - ‘
Product Feature Vin [V] Vour [V] o External v, Package
Method mA Hz A] out i max.
[mA] [Hz] [nA] FET/SBD = Setting Protection Other '_

x (e}

g XCM526A PWM/PFM 500k &

E 16V DC/DC Controller 4.016.0 1.2~15.0 3000 Lom 25 SBD FB ILIM/Short S Adj/UVLO 85°C USP-12B01 (2.3x2.8xh0.6mm) iy

5 XCM526B PWM X <

o

XC9221 PWM/PFM 300k 3
16V DC/DC Controller 2.8~16.0 1.2~15.0 5000 500k 25 Pch+SBD FB ILIM/Short S5 Adj/UVLO 85°C SST Ei (i.zxi.gx:;.eémm) "
\ XC9220 PWM 1.0M P-6C (1.8x2.0xh0.6mm) 4
o K
>High Voltage DC/DC : Input voltage 60V or less ;!é §‘
Function (0]
Control 1 fosc Iq Topr - [}
Product Feature Vin [V] Vour [V] our External v, Package =
Method mA Hz A el i max.
[mA] [Hz] [nA] FET/SBD | Setting Protection Other g
F-PWM or N N TSD/ILIM/OVP/ ) USP-10B (2.9x2.60xh0.6mm) >
( NEW ] xc9702 60V, 300mA pwa/pim | 457600 2.5%12.0 300 1.0M 12 FB LShort S Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1. 7mm) z
o
XC9271 PWM/PFM 300k 3

3 sov (E‘“t;\é/L"Kogms)' 2A 704300 | 1.2v12.0 2000 500k 200 SBD F8  |TSD/ILIM/Short! SSAdi/UVLO/SYNC | 105°C SOP-8FD (4.9x6.0xh1.75mm) 3

§ XC9270 X ync PWM Ext CLK =

=] (0]

3 30V (46V/400ms) PWM or N N 280k~550k ) TSSOP-16 (5.10x6.4xh1.4mm)

v XC9252 | o\ clsine. bO/DC Controller | pwi/pim | 307300 1.5%30.0 10000 "0 30 Pch+SBD FB |TSD/ILIM/Short SSAdj/UVLO/PG/SYNC | 105°C USP-10B (2.9x2.60xh0.6mm) "
5
©

==

w

9 Z
el

~+

o 3
=3
Q)
[0)0]
[0}
(%]
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Step-Up DC/DC, Step-Up Charge Pump z
)
=
o
[oR
@ 5
= &
>Low Voltage Step-up DC/DC, Charge pump : Output Voltage 7V or less F-PWM : Forced PWM Mode, PWM : PWM Mode =
lour [MA] Function 3
Control fosc Iq Topr S
Product Feature Vin[V] Vour [VI | (Vin=3.3V, External vV, Package a
Method Hz A out i max.
Vour=5.0V) [Hz] [nA] FET/SBD = Setting Protection Other <
~+
o
Xco802 Charge Pump, PWM/PFM . 2.576.0 MSOP-8A, USP-8 (2.7x2.5xh0.6mm) =
% Regulated V 1.875.5 Vix2 40 300k 80 ; Vour ; ; 85 USP-8BOS (2.4x2.4xh0.33 9
g XC9801 egulated Vour PWM Or Vinx - (2.4x2.4xh0.33mm) I
)
3 XC9111 2step PFM DC/DC SBD or SOT-23, SOT-25, SOT-89, USP-6C 6o
= PFM 0.9~10.0 1.5~7.0 70 100k 2 s N Vour ILIM - 85°C I}
XC9110 PFM DC/DC BD+Nc SOT-25, USP-6C =
(9]
XC9140 | 1g=6.3uA, Load Disconnection PFM 0.7~5.5 1.8~5.0 80 - 6.3 - Vour - UVLO/CL Dischg 85°C SOT-25, USP-BEL (1.8x2.0xh0.4mm) 9 =
1in=0.8A, Ultra Low Iq 400nA N N SOT-25, USP-6C (1.8x2.0xh0.6mm) S BG
(FEATURED) XC9145 Loatl Disconmection PWM/PFM | 0.65%5.5 3.075.5 430 1.2M 0.4 Vour ILIm ss 105°C WLP.6-05(1.08xL. 25xh0.4mm] S <
w
XC9142 P . . PWM/PFM 17
1in=0.8A, Load Disconnection or 1.2M . SOT-25, USP-6C (1.8x2.0xh0.6mm)
' 0.65~6.0 1.8~5.5 500 - v ILIM/Short SS/CL Disch 85°C ’
Xco1a1 [Bypassor VOUTOR(XC91420nly)l ¢ pwm 3.0M 56 our / / g WLP-6-01 (1.08x1.28xh0.4mm)
lin=1.4A, Load Disconnection
FEATURED) XC9148 ’ PWM/PFM 19 s -
or Bypass or VOUT OR 065760 | 1.8~55 750 yo - Vour |ILIM/TSD/Short: SS/CLDischg/UVLO | 105°C S‘éi{;g?étfffg"‘ffgﬂ’z) o
(FEATURED) XC9147 | lin=1.4A, Load Disconnection F-PWM ’ 56 ~XEOXNL. o
wv
- 2
>Mid Voltage Step-up DC/DC : Output Voltage 7V~ 1=
N m o
lour [MA] Function ph
Control fosc Iq Topr ~
Product Feature Vin [V] Vour [V] (Vin=5.0V, External V, Package (0]
Method Hz A @iy i max. =
Vour=12V) [Hz] [mA] FET/SBD  Setting Protection Other g s
= n — [¢’]
XC9133 LED/Back Light Driver PWM 2.5%6.0 2.5%17.5 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm)
x PWM Dimming
g XC9119 Simple PWM PWM 2.576.0 2.5719.5 100 1.0M 55 SBD FB ILIM SS Adj 85°C SOT-25, USP-6C -
(e}
-
=] Q
2 Xco121 Max Duty=93% PWM/PFM . SOT-25 (2.9x2.8xh1.3mm) o
DC/DC Controll 0.976.0 100k 3 USP-6C (1.8x2.0xh0.6 2
XC9120 /! ontroller PWM -6C (1.8x2.0xh0.6mm) =
1.5~30.0 2000 Nch+SBD FB - ss 85°C
XC9104 Standard PWM/PFM 0.9410.0 100k/180k| SOT-25 (2.9x2.8xh1.3mm) -
 / XC9103 DC/DC Controller PWM T /300k /500K USP-6B (1.8x2.0xh0.6mm) &
O o
3 B
£l ©
[0)¢] 3
B o
=
Q.
(0]
>
o
~+
o
3
(]
=
<
(0]
(2]
[
©
©
= e
1%
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Buck-Boost DC/DC, Inverting Charge Pump & DC/DC, LED/Back Light Driver 2
e
o
[oR
=
>Buck-Boost DC/DC F-PWM : Forced PWM Mode, PWM : PWM Mode = v
lour [MmA] Function 5
Control fosc Iq Topr 5
Product Feature Vin [V] Vour [V | (Vin=5.0V, External V, Package a
x Method Hz Al out i max.
g Vosr=s.ov)| M2 [mA] FET/SBD | Setting Protection Other <
—+
= XC9302 PWM/PFM 9
3 - =
2 DCBS‘E"CB““” 2.0~10.0 2.476.0 400 1sgt 15 |Pch+SBDX2:  Vou - ss 85°C SOT-25 (2.9%2.8xh1.3mm) o
XC9301 /| ontroller PWM 30 Q
Basic Buck-Boost PWM or . - Pch+Nchx2 g -
XC9303 DC/DC Controller pww/prm | 207100 2.076.0 1500 300k 55 "SBD FB - ss 85°C MSOP-8A (4.9x3.0xh1.22mm) 3
e
o
o
(o) (0]
>Inverting DC/DC, Inverting Charge Pump B é
- o]
3 lour [mA] Function S
@ Control fosc Iq Topr @
£ Product Feature Vin [V] Vour [V] (Vin=3.3V, External V, Package
Method Hz Al ouT i max.
§ Vour=3.3V) [Hz] [nA] FET/SBD = Setting Protection Other
- XC6351A Chfn'f:rzlr‘]?p' PWM 1.275.0 1.2%-5.0 10 1325(';"( 100 - . - - 80°C SOT-25, USP-6B (1.8x2.0xh0.6mm)
Step-down DC/DC(60V/300mA) 45~ N 50 TSD/ILIM/OVP/ . USP-10B (2.9x2.60xh0.6mm) 5
N EE Xc9702 for Inverting PWM/PEM 60.0 + Vour 12.0%2.5 @12V->-5V 1.om 12 Fe Lx Short S5 Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm) (@]
N 300k
XC9271 Step-down DC/DC3OV/2A) | o1y 70 12.0~-1.2 200 500k 200 SBD FB |TSD/ILIM/Short: SS Adj/UVLO/SYNC 105°C SOP-8FD (4.9x6.0xh1.75mm)
for Inverting 30.0 + Vour @12V->-5V Ext CLK v
= 2
=1
5 8
>LED/Back Light Driver ~ o
s c
lout [MA] Function S =
Product Feature l?lloe:::tli Vin [V] Vour [V] (Vin=5.0V, I:s;]: [:&'\] External Vour N — :12':: Package — |
Vour=12V) FET/SBD = Setting rotection er :
LED/Back Light Driver R —
XC9133 e PWM 2.576.0 2.5717.5 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm) 5
PWM Dimming o
o
wv
=3
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Voltage Regulator : Low Iq Type,

Medium-Speed Type

&5 TOIREX

o)
c
>Low Voltage Regulators : Input Voltage 6V or less ,T—,
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V our Package
w V] our [V] [mA] [nA] [a] @1kHz [dB] CE Current Limit Other max. ¢ 2
=
(o]
Charger IC for LTO Battery 560 2.60 150 08 450 s y i 105°C USPN-4 (0.90x1.2xh0.4mm) 8.
1g=0.84A, 150mA 270 563 . : es - S $SOT-24, USPN-4 (0.90x1.2xh0.4mm) =
i USP-6B06 (1.8x1.5xh0.33mm) g
Go function . SSOT-24 (2.0x2.1xh1.1mm) =
~ ~ o
1q=0.6yA, High Speed, 150mA 1.676.0 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/CL Dischg 105°C USPQ-4B05 (1.0x1.0xh0.33mm) =
XC6506 1g=0.8pA, 150mA 1.576.0 1.2~5.0 150 0.8 2.60 35 Yes FB - 105°C USP-4 (0.9x1.2x0.4mm)
Cap Less, o o . SOT-25. SSOT-24
XC6504 1q=0.641A, 150mA 1.4~6.0 1.1~5.0 150 0.6 2.13 30 Yes FB+ILIM Cap less/CL Dischg 85C USPN-4B02. USPQ-4B04 g
Go function - - . SOT-25, SSOT-24 ~
XC6217 Iq=4.5uA, High Speed, 200mA 1.676.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85C USP-4D, USPN-4 g
* XC6215P - USP-3 (1.2x1.2xh0.6mm)
2 . 19=0.811A, 200mA 1.576.0 0.975.0 200 0.8 2.30 35 o FB+LIM - 85C SBT3 56734
5 USP-4. USPN-4, USP-6B06
2 XC6501P Cap Less - USP-3 (1.2x1.2xh0.6mm) -
CeSOIAD High Speed, 200mA 1.4~6.0 1.2~5.0 200 13 1.20 50 vor FB Cap less/CL Dischg 85°C $OT35,$56T54 8
USP-4, USPN-4, WLP-4-01
- N N USP-6B (1.8x2.0xh0.6mm)
XC6206 Ig=1pA, 250mA 1.8~6.0 1.2~5.0 250 1 1.75 35 - FB+ILIM - 85°C SOT-89, SOT-23
XC6503P - SOT-89 (4.5x4.0xh1.6mm) o]
Cap Less, - - Cap less/TSD/CL m
reasoans High Speed, 500mA 1.776.0 1.275.0 500 15 0.63 55 o FB+ILIM Dische 85°C SOTHROE SOTE o
USP-4 (1.2x1.6xh0.6mm) —
Go function N N GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) =
v XC6220 1g=8uA, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85C SOT-25, SOT-89-5 g
_'
>Middle Voltage Regulators : Input Voltage 20V or less
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package —
. P [mA] (Al (0] @1kHz [dB] CE | CurrentLimit Other max. € )
oL,
Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm) )
19=1.2uA, High Speed 3.5720.0 25755 200 1.2 41 50 . FB Gojserstargen | 105C USBL4 (17351 &xhoEmm) =
20V, 200mA /CL Discharge SOT-25 (2.9%2.8xh1.3mm)
x 1g=5.5pA - - . USP-6C (1.8x2.0xh0.6mm)
g XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 5.5 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C SOT-89-5 ,50T-25
- Ig=2pA N . . . USP-6B (1.8x2.0xh0.6mm) (@)
;v XC6201 10V, 200mA 1.8~10.0 1.3~6.0 200 2 2.00 35 ILIM 85C SOT-89,50T-25 cii'
o
>High Voltage Regulators : Input Voltage 36V or less g
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package
wlV] aur [V] [mA] [nA] [Q] @1kHz [dB] CE Current Limit Other max. & >
- USP-6C,SOT-25 =
é Xc62168 187120 Ves USP-6B06,50T-89-5 g
28V, 150mA USP-6C (1.8x2.0xh0.6mm)
2.0~28.0 ~ 150 5 6.50 30 FB+ILIM TSD 85
§ xcez1ec FB Type (XC6216C) 207230 < SOT-89-5,50T-25 =
2 <
XC6216D 1.8~12.0 - TO-252, SOT-89,S0T-223 o
28V, 150mA - - TSD USP-6C (1.8x2.0xh0.6mm)
XC6408 RESET 2.0~28.0 2.0~18.0 150 8 3.50 40 - FB+ILIM JRESET 85°C SOT-89-5 ,50T-25
o
=
(o]
o
—
™
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Voltage Regulator : High-Speed Type

&5 TOIREX

o)
c
>Low Voltage Regulators : Input Voltage 6V or less ,T—,
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V out Package
w V] our [V] [mA] [nA] [a] @1kHz [dB] CE Current Limit Other max. ¢ 2
GO function - . . SSOT-24 (2.0x2.1xh1.1mm) 5
rFEATUREDJ XC6241 1q=0.64A, High Speed, 150mA 1.66.0 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/CL Dischg 105°C USPQ-4B0S (1.0x1.0xh0.33mm) §
Inrush Protection . SOT-25,SS0T-24
A - ~ , o)
XC6233 High Speed, 200mA 1.7~5.5 1.2~3.6 200 45 1.20 75 Yes FB+ILIM Inrush/CL Dischg 85C USP-4 ,USPQ-4B04 =
: N N ) SOT-25. S50T-24 S
XC6221 High Speed, 200mA 1.6~6.0 0.8~5.0 200 25 0.80 70 Yes FB CL Dischg 85C USP-4. USPN-4 S
GO function - - . SOT-25, SSOT-24
XC6217 1g=4.5uA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85°C USP-4D, USPN-4
N N ) USP-6C (1.8x2.0xh0.6mm) =
. XC6415 2ch LDO, 200mA x 2ch 1.576.0 0.8~5.0 200 x 2ch 28/ch 1.00 65 Yes FB CL Dischg 85°C SOT-26, USPN-6 Q
©
€ XC6229 0.53 Inrush/TSD/CL Dischg LGA-4B01 (0.75x0.75xh0.3mm) g
5 High Speed, 300mA 85%C
o XC6228 N >peed, 509 1.6%5.5 1.274.0 300 100 80 Yes FB+ILIM Inrush/CL Dischg USPQ-4B04 (1.0x1.0xh0.6mm)
N Inrush Protection 0.67 SOT-25.$50T-24 507895
XC6223 Inrush/TSD/CL Dischg| 105°C USP-4. USPQ. 4B03
) N N i USP-6B (1.8x2.0xh0.6mm)
XC6219 High Speed, 300mA 2.0~6.0 0.9~5.0 300 25 1.60 70 Yes FB+ILIM 85C SOT-25 SOT-89-5 E
Reverse Current Protection, - - USP-6C (1.8x2.0xh0.6mm) o
XC6227 High Speed, 700mA 1.7~6.0 0.8~5.0 700 100 0.40 65 Yes FB Reverse/TSD 85C SOT-89-5,50T-25
. - . Reverse/TSD/CL USP-6C (1.8x2.0xh0.6mm)
XC6222 High Speed, 700mA 1.7~6.0 0.8~5.0 700 100 0.40 65 Yes FB Dischg 85°C SOT-89-5,50T-25
GO function - - GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) o]
XC6220 Iq=8A, 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 m
High Speed, 2A - N Reverse/Inrush/TSD/ USP-6C (1.8x2.0xh0.6mm) ﬂ
v XC6230 FB Type 1.7~6.0 1.2~5.0 2000 45 0.18 70 Yes FB+ILIM ILIM Adj/CL Dischg 105C SOP-8FD(6.0 x 4.9 xh1.55mm) =
s
>Middle Voltage Regulators : Input Voltage 20V or less 3
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package
Al i [mA] [uA] (0] @1KHz [dB] CE | Current Limit Other max. ; '_
FEATURED) XC6706 Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm) 8
1g=1.2uA, High Speed 3.5~20.0 2.575.5 200 1.2 41 50 FB 105°C - e
FEATURED) XC6705 30V, 200mA Yes GO/SoﬁStart/TSD USP-4 (1.2x1.6xh0.6mm) wn
’ /CL Discharge SOT-25 (2.9x2.8xh1.3mm) s
x 1g=5.5pA - - . USP-6C (1.8x2.0xh0.6mm)
g XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 5.5 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C SOT-89-5,50T-25
™ 10V, 300mA o - USP-6B (1.8x2.0xh0.6mm)
3 XC6209 High Speed 2.0~10.0 0.976.0 300 25 1.60 80 Yes FB+ILIM 85C SOT-89-5, SOT-25 -
>
v XC6231 10.V' 500mA 2.0~10.0 0.9~5.5 500 35 1.60 65 - FB+ILIM - 85C SOT-89-5 (4.5x4.6xh1.6mm) ()
High Speed =
[0}
>High Voltage Regulators : Input Voltage 36V or less B
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V out Package
% il our [V [mA] [nA] [Q] @1kHz [dB] CE Current Limit Other max g z
© -
£ XC6701A 28V 150mA Yes 105°C usp :g#gsx:‘géﬁofsmm) 3
5 i ;1 Speed 2.0~28.0 1.8~18.0 150 50 6.50 50 FB+ILIM TSD o) - g
8 XC6701D gh >pee - 85°C T0-252, SOT-223,50T-89 o
<
36V (46V/400ms), - - USP-6C (1.8x2.0xh0.6mm) (0]
XC6702 High Speed, Low Iq 4.5~36.0 1.8~18.0 300 40 3.50 65 Yes FB SoftStart/TSD 105°C SOT-89-5,50P-8FD
o
=
(o]
S
[0}
—
™
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[] o
Voltage Regulator : For Low Input Voltage, Negative Voltage and WPT :
e
o
[oR
=
>Low Input Voltage (Vin=0.5V ~ 3.0V) - |
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V out Package
37 oo VT ma) [uA] (] @1kHz [dB] CE 1 CurrentLimit Other max. . =
= Low Voltage input UVLO/TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) 5
© ’ ~ ~
g XC6601 Vbias=2.5~6V, 400rmA 1.0~3.0 0.7~1.8 400 25 0.34 60 Yes FB+ILIM CL Dischg 85°C SOT-89-5 SOT-25 §
-
=]
3 XC6604 Low Voltage input, 1A UVLO/TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) =
Vbias=2.5~6V CL Dischg SOT-26W (2.9x2.8xh1.3mm) =
XC6603 ~ ~ )
Current Limit adj. (XC6604) 05730 05718 1000 100 0.15 s ves FB LM Adj (xces0s) | 35T &
XC6602 SoftStart adj. (XC6603) SoftStart Adj (XC6603) USP-6C, SOT-89-5 o
SOT-26W, WLP-5-02 =
(9]
>Negative Voltage Regulator g E;
@ 13
1 Ig Ron PSRR Function Topr = | e
Product Feature Vin [V Vour [V out Package o | S
5 w vl o VI [ma [uA] [l @1kHz [dB] CE [ CurrentLimit Other max. 8 S
©
£ } } o e . . USP-6B (1.8x2.0xh0.6mm)
£ XC62KN 10V, 100mA 10.0~-2.1 6.0~-2.1 100 3 3.80 40 ILm 85°C SOT-89, SOT-23
2 16V, 200mA N N 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 85°C SOT-89 SOT-23 _
-12.4V, 200mA j o j o TSD/SoftStart/CL USP-6C (1.8x2.0xh0.6mm) o
XC6901 High speed 12.4~-2.4 12.0~-0.9 200 100 2.50 45 Yes FB Dische 85°C SOT-89-5 SOT-25 3
> Voltage Regulator with Bridge Diode for Wireless Power Receiver
N wv
1 Iq Ron PSRR Function Topr )
Product Feature Vin [V Vour [V our Package o =
. i [mA] [uA] [a] @1kHz [dB] CE Current Limit Other max. ; 1=
7 R m o
XCM414 For Wireless Power Receiver 2.0~26.0 2.0~12.0 150 5 6.50 30 Yes FB+ILIM TSD 85°C USP-8B10 (2.6x2.9x0.33mm) = | =
Built-in Bridge Diode ~ )
s c
s | &
Low Input Voltage Regulator Voltage Regulator with Bridge Diode for Wireless Power Receiver —
2
_L %
33V T _ _ Vo ;;c.. =
POS Vi
O O w
HIGH IPAL corel o
EFFICIENCY ] @) 1
Step—Down 2 o
DC/DC Vains R \ (= S
Converter System LSI | ! i P g 9
: ! T v o
Xce602 I Transmitter | VR —()L"'_T_— ®
| ! Cour >
1.0V | : A I z
Vin Vour ® core2 | ! e -
———————————— CE 3
Input x )— o
—> CE — J g
cL ®
= = 224F
Cains Cin Vss > w
10uF| 10uF NEG Tvss g
©
—o o o
aaa w2
7 ] -
I
© o
a3
Q)
oQ
[0}
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D)
Voltage Detector, Watchdog Timer :
o
=
o
o
c
o)
s &
>Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less =
Output Voltage Detect Watchdog =
Iq D Topr >
Product Feature Vin [V Vor [V] | Accurac etect : Release Unstable | L. Package Q
wivl or V] V| [uAl Config. Logic SS:::;?; Delay Delay Hys N'I‘:r;:fl operation T::Sg:t EN/ENB max. & c
time time prevention (61
UNDER 0.350V- =
DEVELOPMENT XC6142 ) 1.6~2.1 cMOS Detect "H" 0.850V USPQ-4B05(1.0x1.0xh0.33mm) g
LTO Battery/EDLC Monitor | 1.1~6.0 0.8% 0.104 N-ch Detect "L" - - - - CMOS Only - - 105°C B
B 0.275V- USPQ-4B05(1.0x1.0xh0.33mm)
~ [ T,
FEATURED) XC6140 1.672.2 0.875V SSOT-24(2.0x2.1xh1.1mm) 3
XC6136 Ultra Low Power 1.2~5.0 0.088 wgn - o USPQ-4B05(1.0x1.0xh0.33mm) g‘
Tt T 1176.0 1.0% ros | Detect ™ - - OOk - lcvosonly| - - 105C | SSOT-24 (2.0x2.1xh1.1mm) |
) - - b
XC6135 Separated Sense Pin 0.5%5.0 0.044 Yes SOT-25 (2.9x2.8xh1.3mm) Q gﬁ
XC6134 Ta=-40~125°C, 0.8~5.0 Adj g %
Hys Adj, . - o CMOS Detect "H" . . o SOT-26 (2.9x2.8xh1.3mm) v
XC6133 Adj Release/Detect Delay 1.676.0 1.075.0 1.2% 1.32 N-ch Detect "L" ves Adj Adj VDFx5% ves B B B 125%C USP-6C (1.8x2.0xh0.6mm)
XC6132 Separate Sense pin 0.8~2.0 Adj
Built-in Release Delay, - - o CMOS Detect "H" 50ms o SOT-25,SS0T-24
Xc6127 Manual Reset 07760 | 15755 | 0.8% 07 N-ch Detect "L" ~g00ms | YPP*>% ves 85°C USPN-4 (0.90x1.2xh0.4mm) =
. CMOS SSOT-24 (2.0x2.1xh1.1mm) (@]
~ ~ o wyn . . R o R B R R
XC6126 High Accuracy 0.76.0 1.5~5.5 0.8% 0.7 N-ch Detect "L VDFx5% 85C USPN-4B02(0.75x0.95xh0.4mm)
XC6119 Adj Release Delay 0.776.0 0.9 MO ; VDFx5% j:g;j“(ézé%ﬁ'lz’;:tiﬂ"rz) o
+ 0.8~5.0 2.0% Detect "L" - Adj 5 - CMOS Only - - 85°C 3 g 2 o
XC6118 Separate Sense pin, 1.076.0 08 N-ch Yes VDFx1% SOT-25 (2.9x2.8xh1.3mm) ) =
Adj Release Delay i i i VDFx5% USP-4 (1.2x1.6xh0.6mm) m .
m s
>Low Voltage Voltage Detectors with Wacthdog function : Input Voltage/Sense pin Voltage 6V or less : ;
Output Voltage Detect Watchdog s g_
Iq D Topr O
Product Feature Vin [V Vo [V] | Accurac etect . Release Unstable | L. Package = ©
wivl or [V VI [waAl Config. Logic ::E:;T,tii Delay Delay Hys NAZ’;::' operation T;r::g:t EN/ENB max. E
time time prevention
XC6131 Ta=-40~125°C, 2.5@EN=L . Yes SOT-26 (2.9x2.8xh1.3mm) 5
RESET with Watchdog, 1.576.0 | 1.676.0 1.0% [%:8@EN=H| N.ch Detect "L" - - Adj | VDFx5% - Adj 125°C DFN1515-6A o
XC6130 Adj Delay time 9.8 Yes - (1.5x1.5%h0.38mm) o
RESET with Watchdog, EN - . o . 3.13ms o 50ms SOT-25 (2.9x2.8xh1.3mm) s
XC6121-XC6124 Built-in Delay time 1.076.0 1.6~5.0 2.0% 10 N-ch Detect "L ~400ms VDFx5% ~1600ms Yes 85°C USP-6C (1.8x2.0xh0.6mm)
>Middle Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 10V or less i
Output Voltage Detect Watchdog 9 §
Product Feature Vin[V] | Voe[V] |Accuracy la Separate | Detect . Release Manual @ Unstable |t Topr Package >
[nA] Config. Logic sense pin . Delay Delay Hys Reset operation | ", - " EN/ENB max. o 3
time time prevention o o
XC61G cMOs USP-3 (1.2x1.2xh0.6mm) CEL
. 10v 0.7~¥10.0 | 0.8~6.0 2.0% 0.7 N-ch Detect "L" - - - VDFx5% - - - - 85C SOT-23,550T.24 1)
SOT-89 z
—+
XC61H SOT-23 (2.9x2.8xh1.3mm) o
10V, N . 5 CMOS wn B : 1ms o ; B B B 3
oo Built-in Release Delay | 077100 | 1676.0 | 2.0% 1 Nech Detect "L ~400ms | VDPXS% 80°C SBT3 (3 6% B ) 3
SOT-89 (4.5x4.0xh1.6mm) 2
®
>High Voltage Voltage Detectors
Output Voltage Detect Watchdog ‘é’
Iq D ] bl Topr =
roduct Feature Vin [V Vor [V] | Accurac etect . Release Unstable | . Package °
" . onfig. ogic " elay elay ys operation - . C
P vl vl Y [MA] Confi Logi Separate Del Del H Manual s Timeout EN/ENB TR g o b5
Sense Pin time P Reset prevention Period 7 3
(o]
VSEN pin 76V operation CMOS Detect "H" SOT-25 (2.8x2.9xh1.3mm) o ;
( NEW J xce138 Hysterisis 5~50%, 2.276.0 |2.3~200 | 1.5% 0.5 Nech Detect "Lt Yes Adj Adj 5~50% Yes - - - 125°C DFN1515-6A 3 9o
Adj Delay time (1.5x1.5xh0.38mm) A
]
0]
%]

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 51 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.


https://product.torexsemi.com/en/series/xc6140
https://product.torexsemi.com/en/series/xc6136
https://product.torexsemi.com/en/series/xc6135
https://product.torexsemi.com/en/series/xc6134
https://product.torexsemi.com/en/series/xc6133
https://product.torexsemi.com/en/series/xc6132
https://product.torexsemi.com/en/series/xc6127
https://product.torexsemi.com/en/series/xc6126
https://product.torexsemi.com/en/series/xc6119
https://product.torexsemi.com/en/series/xc6118
https://product.torexsemi.com/en/series/xc6131
https://product.torexsemi.com/en/series/xc6130
https://product.torexsemi.com/en/series/xc6121
https://product.torexsemi.com/en/series/xc6124
https://product.torexsemi.com/en/series/xc61g
https://product.torexsemi.com/en/series/xc61c
https://product.torexsemi.com/en/series/xc61h
https://product.torexsemi.com/en/series/xc61f
https://product.torexsemi.com/en/series/XC6138

———————
&5 TOIREX

. =
Load Switch ;
<
)
=
o
[oR
w5
S | @
>Load SW =
i Current Limit : i g Function o §
Product Features Vi [V i a ST on opr Package =
w V) [mA] LM Setting Method|  [MA] [mA] [Q] Current Limit Other max. E =
Value [mA] S
la<3uA SOT-25 (2.9x2.8xh1.3mm) o
% XC8101 ;oo:m, 1.876.0 200 300 Fixed 3 0.01 550 FB+ILIM CL Dischg 85°C SSOT-24 (2.0x2.1xh1.1mm) =
€ USP-4 (1.2x1.6xh0.6mm) Q
N SOT-25, SS0T-24, USP-4 S
° 19=3pA, N ) ) (1.2x1.6xh0.6mm) 2N =
XC8102 200mA 1.276.0 400 480 Fixed 3 0.01 280 FB+ILIM CL Dischg 85°C USP-6B06 (1,8x1.5xh0.33mm) S
USPN-4 (0.90x1.2xh0.4mm) S
i ~
XC8109 900mA, 85mQ, 900 75~1300 | Adi by External TSD USP-6C (1.8x2.0xh0.6mm) = | &
Multifunction Resister s L) 3
0.5A~2A, 85m0, . 50071000 "900/1400 i FB+ILIM SOT 35 (2.9x2.8xhi 3mm) g 9
Xc8107 Multifunction 25755 | 1500/2000 | 1900/2400 Fixed 40 0.01 85 or ILIM+Latch RUV"O losC USP-6C (1.8x2.0xh0.6mm) o s
XC8108 2A, 85mQ, 2000 900~2400 | AdIbY External e USP-6C (1.8x2.0xh0.6mm)
' Multifunction Load SW Resister FLG T i
Diode Replacement / Forward Voltage Characteristics OR connection : For backup circuit, etc. 5
o
.
=1 schorik | I XC8112/xC8113 |
chottky | 1
1 H . _
gf- Ideal Diode | Barrier ! | |deal Diode : Ve=20mV | . g
Ideal Diode : Ve=20mV 3 function /' Diode : Main Power I ! mog
V, V, ! | 5V 1 m o
Vin " =5 Vour g / / / : ! I |
L ! I 1 1 > | @
e — freee : | z2
h ! 1
Cin CE Co é_ X | 1 1
0.1pF 0.1pF 5 = , 1
: |
- 1 ' 1 <3
- : > ' 1 | 8
Vrorwarp 0.45v H I Ideal Diode : VE=20mV
OMA @ Vin<V 1 (%)
20mV WA @ VinVoup 1 =
Forward Voltage : V¢ (V) H X Vour
|
! XC8110 X @
' Battery _L_ Cu CE XC8111 1 L G o I3
: For Backup 0.1uF , T 0.1uF or more - B
N (O .- R I = B
| B o
h =
' g
| Current Limit q | R Function T >
Product Features Vin [V our 5T on opr Package c
WiVl [mA] K% Setting Method|  [HA] [1A] [mQ] Current Limit Other max. g g
Value [mA] 3
i (]
VF=2|((;:’\I/DIIO=d3e6 A 500 850 TSD WLP-4-02 (0.82x0.82xh0.5mm) =
500mA (XC811’0)q 1A. (;(IC8111) 1.576.0 Fixed 3.6 0.65 120 FB+ILIM Inrush 105°C SOT-25 (2.9x2.8xh1.3mm) ®
|EC 62368 1’Ce|—ﬁﬁed 1000 1700 True Reverse USP-6B06 (1.8x1.5xh0.33mm)
- (%)
. [
[DEV‘E’{‘J’,E,\“,,ENTJ XC8112 v ;‘;‘:"\'/[’Ifd;euA 2chx 500 850 15D =
=20mV, Ig=3. . ' o ©°
( UNDER J o 500mA (XCE112), 1A (XC8113) 1.576.0 S o Fixed 3.6/ch 0.65/ch 150 FB+ILIM Tru;n;:ir;rse 105°C USP-8B06 (2.0x2.0xh0.33mm) 5 3
ch x
DEVELOPMENT 2ch Load SW § ;
o 3
a3
Q)
[0)0]
[0}
(%]
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. =
o
Push Button Load Switch, Push Button Reboot Controller ;
-
o
Q.
=]
W Push Button Load SW =
o8
=
Q
Reguested Current Requested Current %
Tum-ON F a o —
Tum-OFF g Inrush Current: Small s
- \ L B—[ o
Battery > Vin Vour e Voo Vour * Other Turn-ON Rz Q
T ( — 11 mot | 7 S
Cn=014F C=01uF__ RZ PMIC or LDO RIS RAZ dvis e Inrush Currprt-Small = S
or J 7 VIN R > GATE o . 8
B Battery > Vin Vour v Voo Vour T Other o
Gue0LHF C=01UF PMICor LDO s s s
XC6194 L v, =
PG PG pin : Vour OK: "H™ Level EN l l DC.;)C N g =
PG pin : Vour NG: "L Level = SBD MCU XC6193 S o
p o EN g 2
SW 4 I/ = 8D MCU =
* W ¢ 1/0
Vs SHDN SHDN pin: " ::Level (Usually) I/o SBN _ b |;O
SHON pin:H" el (Shutdown) Vss SHDN pin: "L Level (Usually)
& SHDN pin:"HLevel (Shutdown)
Push Button E- —
Istb Iss Ls:h l & Push Button E- o
(@]
g
= 1=
Vin [V] i BD Iq Turn-on Turn-off Topr %) g.
Product Features our i i Function Package —- | >
Min. Max. [mA] (Al [wA] | OPeration gy upuyime | ORErANON gy uptime max. & =
Method Method = c
SHDN pin 3s/5s o g
....................................................... leomTnA 1000 or SW pin /10s/15s Forced Shutdown B
ste=1n .
(FeaTuRED) xce1943 Shutdown function 025/15 | SHONPIN : VL Shore rotection
(Ship function/System 1.80 6.00 0.001 0.13 SW pin : - 85°C | USP-8BO6 (2.0x2.0xh0.33mm) Y
/3s/5s SHDN pin 3s/5s Thermal Shutdown 5
(FEATURED) XC6193A Power SW) i Output CL Disch =
Freeze measures 1000 or SW pin /10s/15s utpu ischg o
+Pch FET Power Good (XC6194) s
(FEATURED) XC6193B SHDN pin -
73
o
'e) o
2 B
B Push Button Reboot Controller £l S
[0}
Vin [V i Reboot Delay Time (9]
Product Features = w [V] la DLy O.utput. - iy = = Topr Package B c
Min. Max [1A] Current [mA] Configuration Adjustable Method Reboot Delay time Reboot time max. s
= ©
XC6190A External Resister 1s~ 20s >
Push Button Reboot 175 6.00 0.01 30 N-ch (£5%) 0.4s 85°C USPN-6 (1.3x1.3x0.4mm) c
Controller ’ ) ) CcMOS ) 7.55 0r 12.5s (£5%) USPN-6B01 (1.0x1.45x0.4mm) 15
XC6190B Internal Fix 5
(£5%) S
=3
<
©
wv
[
©
°
=21&
1%
9 Z
g 8
o
Q)
oa
(0]
(%]
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e o . =2
. - )
Charger IC : For Li-ion/Polymer & LTO Batteries :
hY
o
o
w 5
XC6810 Typical application circuit LTO battery Reference circuit = | 5
—+
Comip o = 0uA &
1uF Input : Open > 2 5
Q
DC input PMID c
V ouT > »( VDD BD o
5v " R oc/oc | £ S LDO for Charger MCU 5
4 XC6810 Fon| oro | Fa -6V —e—p—  xc6240 ° Vi Vour [ MCL S
o SHDN | XC6242(105C) Charge Discharge 8
< CE Current Current Step down
& H MCU / SoC 1 DC/DC = S
CHG/BATmMONEN |« LTO Battery Voltage or LDO 3
BAT BATMON CBA}_WN Sutdown_OUT Battery ygg;% »| cE g
Thermistor 100n3; Charge/BATmonEN_OUT| XC6142(105°C) RESETB o —
Li-ion/Polymer_| _ (NTC THIN Wake-Up »| BATMON_IN @ |
Battery | | P | - 9 g
| | SET v l 1§ ¥ ( PushControl_IN 'a) =
| | = SBD toshare Push_SW for both [}
- Reer Push_SW Wake-up function of XC6810 and i
MCU/SoC control.
>Charger IC for Li-ion/ Li-polymer CSD
Function
Battery Charge Charge Iq Battery Sink Topr
Product Features Vin [V Package
/ Cell V) Voltage [V]|Current[mA]| [uA] | Current [MA] [Temp. Monitor: Current Path i’?::rl Protection Other max. €
wn
o
- 2
Yes . 5‘1 gr
1mA~25mA Thermal Reg Sl":_?:ﬂmg:](;z:_p) ﬂ g
3.80V~4.40V Li-ion/Polymer - - . _ Main:5h/10h uvLo -~ o
Multi-function 1Cell 3.5~28.0 | 3.80~4.40 1~25 330 3.0 Yes Trickle:0.5h Short 85°C WLP-12-01 (1.57x1.17xh0.33mm) E g
1Cell Li-ion Linear Charger ILIM Shutdown(Ship) 3 o
Yes BAT Monitor
= XC6810xxxH/) Charge Enable
]
= XC6808x2/3/4 SmA~40mA, L 4.20 Yes . TSD . —
R : o
3 4.20V/4.35v/a.40v, | Y '°”1/CP:I'IVmer 4.576.0 435 5740 100 01 - &:::(]zhélsohh uvLo T”Scekll:cf:;;ge 85°C USP-6B07 (1.8x2.0xh0.33mm) S
[ XC6808xN 1Cell Li-ion Linear Charger 4.40 - o ILIM n
X
£ . N Main:5h =
o XC6803 40mA~280mA (XC6803) Li-ion/Polymer 40~280 0.5 Trickle:0.5h TSD USP-6EL (1.8x2.0xh0.4mm)
200mA~800mA (XC6804) Y 4.576.0 4.20 100 Yes - L uvLO - 85°C o
XC6804 1Cell Li-ion Linear Charger 1cel 200~800 45 Main:10h LM SOP BFD (4.9x6.0xh1.75mm) @
: 8 : Trickle:2h USP-6EL (1.8x2.0xh0.4mm) 3
(@]
(2]
I>Charger IC for LTO Battery = g
=
Function td] =
Battery Charge Charge Iq Battery Sink Topr 1o
Product Features Vin [V Package
/ Cell vl Voltage [V]|Current[mA]| [pA] | Current [HA] [Temp. Monitor; Current Path '::::‘r’ Protection Other max. g g:
)
FEATUBER .... XC6242 ............... Charger IC for LTO Battery | LTO Batteries 1.576.0 263 ~150 08 0.24 . ; . UM . losT USPN-4 (0.90x1.2xh0.4mm) ,13
(FEATURED) XC6240 1a=0.8uA, 150mALDO /epLe o ' ' ' gs | 550724, USPN-4 (0.90x0.3xh0.4mm) | &
USP-6B06 (1.8x1.5xh0.33mm) 3
o
[>Battery Monitor IC for LTO Battery g'
Output Voltage Detect
Battery lq Separate | Detect : Release Unstable Topr @
Product Features Vin [V VDF [V Accurac Package c
/ Cell vl vl V1 [waAl Configuration:  Logic Sense Delay Delay Hys N:;:::' operation | max. & S
L Pin time time prevention v} o
UNDER = 3
DEVELOPMENT) XC6142 LTO Battery/EDLC Monitor IC LTO Batteries 1.6~2.1 cMOS Active "H" 0.350V-0.850V! USPQ-4B05(1.0x1.0xh0.33mm) © ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Release=2.450V (XC6142) JEDLC 1.176.0 0.8% | 0.104 Nech Active "L - - - - CMOS Only | 105T | o & 3
= ~ - T : o
(FEATURED) XC6140 Release=2.475V (XC6140) 1.62.2 0.275V-0.875V SSOT-24(2.0x2. 1xh1. Lmm) o
o
™
(%]
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Automotive IC (AEC-Q100 Compli ]
- D)
utomotive IC ( Q ompliant) 2
o
=
o
=
£ 2
B \Voltage Regulator =
- S
g lour Igq Ron PSRR Function Topr =
Product AEC-Q100 Feature Vin [V] Vour [V] [mA] (Al o] @1kHz [dB] T i T e max. Package g_
= (9]
XD6506 Grade2 |q1500-r3nllAA, 1.5~6.0 1.2~5.0 150 0.8 2.60 35 Yes FB+ILIM - 105°C SOT-25 (2.9x2.8xh1.3mm) S
300mA DFN1010-4C (1.0x1.0xh0.6mm) 5
NEW ) XD6239 Gradel High Speed 2.076.0 1.2~3.4 300 100 0.66 75 Yes FB+ILIM Inrush/TSD/CL Dischg 125°C SOT-25 (2.9x2.8xh1.3mm) Q
e °p SOT-89-5 (4.5x4.35xh1.6mm) g .
28V, ~ o SOT-25 (2.9x2.8xh1.3mm) =
XD6216 Grade2 150mA 2.0~28.0 1.8~12.0 150 5 6.50 30 Yes FB+ILIM TSD 105°C SOT-89-5 (4.5x4.35xh1.6mm) 8_
c
XD6702 Grade2 346\/ (46V/400ms), 4.5~36.0 1.8~18.0 300 40 3.50 65 Yes FB+ILIM SoftStart/TSD 105°C SOT-89-5 (4.5x4.60xh1.6mm) @
High Speed, Low Ig g o
S o
o 5
w
W \Voltage Detector, Watchdog Timer
>Voltage Detector CS)
Output Voltage Detect Watchdog
| lq Separate Detect : Release . Topr
Product GIREREY Feature Lt Ver [V] | Aceuracy [nA] Configuration Logic Sense Delay Delay Hys RIEGLED Tlme'out EN/ENB max. Package w
A q ; Reset Period b
Pin time time o] =
m
XD6132 Ta=-40~125C, 0.8~2.0 g adj g |-~
Gradel |Hys adj, Separate Sense pin,| 1.6~6.0 1.2% 1.32 C'\?{lgs /Zit:'i\\//fe"T“ Yes adj adj Yes - - 125C ig;_éig::;g::;g?m; E g
XD6133 Adj Release/Detect Delay 1.0~5.0 VDFxX5% -8x2.0xh0. E o
c
o 9o
— [¢’]
>Voltage Detectors with Wacthdog function —
o
Output Voltage Detect Watchdog g_
Product AEC-Q100 Feature VIVl | Vor[V] |A a Separate : Detect : Release i Topr k %)
™ oF GRS [nA] Configuration Logic Sense Dela Dela Hys anul imect EN/ENB max. Package s
E E A . v . Y v Reset Period
Pin time time
XD6130 Ta=-40~125C, 9.8 Yes - w
Gradel RESET with Watchdog, 1.576.0 1.6~5.0 1.0% 3 EGENCT N-ch Active "L" - - adj VDFx5% adj 125°C SOT-26 (2.9x2.8xh1.3mm) LR
XD6131 Adj Delay time 9.8@EN=H - Yes o] §
- > ]
XD6121-XD6124 | Grade3 | NEoC! WithWatchdog, EN | 0o | 1 6v50 | 2.0% 10 N-ch Active "L" - - 313ms 1y sy - _50ms Yes 85°C SOT-25 (2.9x2.8xh1.3mm) = S
Built-in Delay time 400ms 1600ms )] o
=
c
=
o
>
c
=g
o
3
o
.
<
®
wn
o
-
°
g 5
w
9 Z
g 8
@,
QU
]
0]
1%
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2
MOSFET 2
<
)
=
o
[oR
=
N-Channel Single MOSFET P-Channel Single MOSFET = | &
Voss Vass Io Ros(on) (Max.) [Q] Ciss Vpss Vass Ip Ros(on) (Max.) [Q] Ciss S
Product Package Product Package .
. V] V] [A] [ Veo=L.5V | Ves=2.5V [ Ves=4.5V | Vge=10V | _[pFI . V] V] [A] [ Veo=L.5V | Ves=2.5V I Ves=4.5V | Vee=10V | _[pFI 5
XP222N03017R-G 20 +8 0.3 - 18 13 - 18 XP231P02017R-G SOT-723 30 18 02 i s s i 34 <
XP231N02017R-G SOT-723 20 420 0.2 - 11 5 - 6.5 (8'023.?5554586') g
XP232N03017R-G [(8,000pcs/Reel) - 0.3 - - 2.5 2 22 XP231P02015R-G 3 OOOp-cs JReel) -30 +8 -0.2 - 8 5 - 34 >
XP261N70027R-G 60 +20 0.15 : : 55 5 18 XP271PO0SOI3RG " " o5 - 5 3 - 0 Q
XP222N03015R-G 20 18 03 ' 18 13 : 18 XP222P08013R-G | SOT-323-3A * 0.8 - 0.65 0.56 i 118 =
y _ _ =
XP231N02015R-G SOT-SZ: | 30 +20 0.2 11 > 65 XP231P02013R-G_|(3,000pcs/Reel)| '8 0.2 - 8 5 - 34 S
XP232NO3015R-G_ | (3,000pcs/Reel) 03 : : 22 2 22 XP232P05013R-G * £0.45 : 215 1.25 . 56 <
XP261N70025R-G 60 +20 015 - - 55 5 18 XP221P0S0ITR.G o5 - 5 3 - 0 o 2
XP222N03013R-G 03 : 18 13 : 18 XP222P0801TR-G 20 8 0.8 - 0.65 0.56 : 118 Q3
XP224N06013R-G 20 8 0. : 083 07 : 60 XP223P1501TR-G | SOT-23(T0-236) 15 : 0.23 0.17 - 165 8 £
XP223N10013R-G 1.0 10 035 03 ‘ 99 XP231P0201TR-G | (3,000pcs/Reel) i 0.2 - 8 5 - 34 @
XP23INO2013R-G | soT-323-3A 02 : 1 > : 6:> XP232P0501TR-G -30 - Z0.45 : 215 125 - 56
XP232N03013R-G 03 . . 25 2 22
(3,000pcs/Reel)| 30 +20 XP233P1501TR-G +20 15 - - 0.33 0.19 160
XP233N05013R-G 05 : 4 1> ' 40 XP152A12COMR-G o3 20 +12 07 - 05 03 - 180
XP234N08013R-G 0.8 - - 0.4 0.29 64 XPIS2ALLESMAG | . OOOpc_s/ReeI) " o o5 - - ok o5e i =
XP261N70023R-G 60 +20 015 ‘ : 55 5 18 XP202A0003MR-G |~ * 30 - » 0.095 0,067 435 o
XP262N70023R-G 03 - - 21 16 30 XP162A12A6PR-G sorse 20 12 25 - 03 0.17 - 310
XP222N0301TR-G 03 ' 18 13 : 18 XPI62A1ICOPR-G | | OOOpc-s/ReeI) 0 0 X - - 0.28 0.15 280 o
XP224N0601TR-G . .8 0.6 - 0.85 0.7 - 60 xp202A0003rR G 1% + 5 - - 5 0o8s W50 L, &
XP223N1001TR-G 1.0 10 0.35 03 - 99 mo=
XP225N2001TR-G 2.0 - 0.13 0.1 - 280 m o
XP231N0201TR-G 0.2 . 11 5 . 6.5 ®Package = o
XP232N0301TR-G 03 . » 25 2 22 s c
XP233NOSOITR-G _|SOT-23(T0-236)| +20 05 i 4 15 : 140 SOT-723 1.2£008 SOT-523 16201 SOT-323-3A| 2101 S 2
= o = T = -
XP234N0801TR-G | (3,000pcs/Reel) 0.8 - - 0.4 0.29 64 g:g-g MAX. 2:?-2 MAX. = El; MAX. B
0. ° -1 -1,
XP235N2001TR-G 2.0 - - 0.14 0.11 220 A —— e | 2 e | S
XP236N2001TR-G +8 2.0 . 0.14 0.11 - 230 : & E a E ) E 5
= - = -~ = o
XP261N7002TR-G 0.15 - » 55 5 18 - - S - - - a
XP262NT002TR-G " 20 03 i i 51 1T 30 - Actual size Actual size - - Actual size g
XP264N0301TR-G = 0.3 - - 21 16 30
XP263N1001TR-G 1.0 - - 0.33 0.25 180 SOT-23 (T0-236) SOT-23 29202 SOT-89 4504
XP151A13A0MR-G +8 1.0 0.25 0.14 0.1 - 220 h=1.15 MAX. h=1.3 MAX. T = h=1.6 MAX. ' ' 4
SOT-23 20 p=1.9 0 p=1.9 =1 )
XP151A12A2MR-G +12 1.0 - 0.16 01 - 180 ° o p=15 o o B
(3,000pcs/Reel) o | T S NN NN R S = (o]
XP151A11BOMR-G 30 +20 10 - - 0.17 0.12 150 : 3 : g - 2 s K
E 3 E ) . E
XP161A1265PR-G 0 12 4.0 - 0.095 | 0055 - 320 S S S M - = < o K
XP161A1355PR-G @ 0(?(?1:?/9Reel) +8 4.0 0.15 0.07 0.05 - 390 - Actual size - Actual size 1l = = - Actual size = Q
XP161A11A1PR-G SO0P 30 +20 4.0 - 0.105 0.065 270 %‘
E
N-Channel Single MOSFET : 10A or more =
Vbss Vass Io Roson) (Max.) Ciss 3
Product Package - o
g vl vl [A] [ Ve=1.5V | Vgo=2.5V | Vgs=4.5V | V=10V | [pFl E!:!\,lwi?w 8L (TP =
NEW )XPJ102NOIN8R | pEns060-8L 100 +20 61 - - 15.6mQ | 9.4mQ 1370 pt27 o ®
NEW )XPJ101NO4NSR |(3,000pcs/Reel)| 100 +20 122 - - 6.5mQ | 4.4mQ | 3010 E
: e
g m
- Actual size
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https://product.torexsemi.com/en/series/xp235n2001tr
https://product.torexsemi.com/en/series/xp236n2001tr
https://product.torexsemi.com/en/series/xp261n7002tr
https://product.torexsemi.com/en/series/xp262n7002tr
https://product.torexsemi.com/en/series/xp264n0301tr
https://product.torexsemi.com/en/series/xp263n1001tr
https://product.torexsemi.com/en/series/xp151a13a0mr
https://product.torexsemi.com/en/series/xp151a12a2mr
https://product.torexsemi.com/en/series/xp151a11b0mr
https://product.torexsemi.com/en/series/xp161a1265pr
https://product.torexsemi.com/en/series/xp161a1355pr
https://product.torexsemi.com/en/series/xp161a11a1pr
https://product.torexsemi.com/en/series/XPJ102N09N8R
https://product.torexsemi.com/en/series/XPJ101N04N8R
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https://product.torexsemi.com/en/series/xp152a11e5mr
https://product.torexsemi.com/en/series/xp202a0003mr
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Schottky Barrier Diode, Transient Voltage Suppressor (TVS) :
)
o
[oR
@ 5
. . —
Schottky Barrier Diodes = | &
Product Package VR [V] IF [A] VF [V] IR [mA] Ct [pF] #Package =
=}
XBS013S16R-G S0D-723 30 0.1 0.71 0.002 6 M 51208 % jox01 g
(3,000pcs/Reel) h=2.3 MAX. h=1.25 MAX. = e
XBS053V15R-G 20 0.5 0.40 01 12 - . S l C“U)
SOD-523 : E ; K o
XBS013S15R-G (8,000pcs/Reel) 30 0.1 0.71 0.002 6 - - < = § )
XBS024S15R-G 40 0.2 0.53 0.002 5 C Actual size © Actual size S
c
RIRIES oo - - ks e - SOD-323A SOD-523 3 a
- 1.3+0.1 - 0.75-0.85
XBS104513R-G (3,000pcs/Reel) 40 1.0 0.49 0.2 35 — bl — Q 2
h=1.0 MAX. h=0.77 MAX. il o | =
f (@]
XBS104514R-G SOD-123A 0.49 0.2 35 A S ls ~ @
3,000pcs/Reel 40 10 : 3 M
XBS104V14R-G (3,000pcs/Reel) 0.37 2 150 - 8 S K
XBS203V19R-G 2.0 0.35 3 280 " Actual size - F Actual size
30 —
XBS303V19R-G 3.0 0.36 3 385 =
SOD-723
XBS204S19R-G 0.49 0.2 180 —_—
20 h=0.65 MAX.
XBS204V19R-G SMAXG 40 0.46 0.1 75 Y
i (2,000pcs/Reel) : : T 1 1s e é—’
XBS304519R-G 3.0 0.47 0.3 180 B , 2 e
- — =
XBS206S19R-G 2.0 0.62 0.3 120 © Actual size ~ o
60 s <
XBS306519R-G 3.0 0.59 0.3 195 SN =
o
Q
SiC Schottky Barrier Diodes Q
y TO-220AC 120033 P
Product Package VR [V] IF [A] VF [V] IR [mA] Ct [pF] h=4.75 MAX. N 9 =
TO-220AC & - -
(NEW J XBSC11A108CS (1,000pcs/20Tubes) 850 10 1.5 0.002 400 x| g
o (:‘,)_ 3
£l ©
[0)¢] 3
B o
Transient Voltage Suppressors (TVS) g:
i ®Package ©
Product Package Application Pr?_it::;ed (:\I/:X;) (l\\llIBII;\l) (N::x) [C:':] disf:l:::;:s\fzﬂgge Internal circuit ) E
vl V] [uA] P (IEC61000-4-2) FBP1006-2A SOT-23 | |, 2o0:02 , 3
h = 0.55 MAX. 10£0.05 h=1.3 MAX. = 3
415k —— I ac . g
FBP1006-2A Air : 15 O—*—O _.,. ] Ry R 2
XBPOGVOU2SR-G | (0 oo e USB3.0 1 5.0 6.0 10 035 | contact: +15kv E el = S < .
) = = &z
- Actual size | Actual size %
SOT-23 Air : £15kV 9
XBPOGVOUZMR-G | (3 (o0 Cccon UsB2.0 2 5.0 6.0 1o 08 Contact : £15kV S
>
(o]
o
Q)
[0)0]
R
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Design Support Tool : DC/DC Measured Electrical Characteristics Comparison 2
S
o
[oR
c
@
B Web DC/DC Measured Electrical Characteristics Comparison Tool (https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison) “
oFor 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!
el
=
o
o
c
(9]
~
. o [0)
ePoint 1 ePoint 2 3
There is data for various products/power supply specifications/peripheral Shows the “efficiency”, “ripple voltage”, and “load regulation” that are hard to 3
components to allow you to check data that is close to the actual conditions. grasp from the data sheet/simulation.
Measured data available from 1uA minimum, an ideal for comparing
characteristics at light loads.
Power supply specification selection
T T T T T T T T T T T T T T T T T T T T T T T E T EEEEEEE e E N
ooy Ml vm vt  Jw M - ;
1 — — I 1 Efficiency vs lout Ripple Voltage vs lout ‘C’,’
: @ step-down O Step-up O Inverter @ pwM/PFM or PFM O PWM \ 36 V\\/ \ 18 V\V \ 10 V|mA : =
| 1 - XC9243_1 2MHz:SLF7055T-4R7 - XC9243_2 4MHz XGL4030-222ME - XC9265B/D:1239AS-H-100M - XC9243_1 2MHz:SLF7055T-4R7 - XC9243_2 4MHz XGL4030-222ME - XC9265B/D:1239AS-H-100M :l‘.
2 < 100
' =7 -\ Jor[ = Jor[ | @aLL OBsuittininauctor O External inductor [ s L [ mas= @atL Oves ONo fé — f 20 (0}
1 X§0243_1.2MHz SLF7055T-4R7 (4.TuF) 92 67% 90.05mm2 2000mA b= ? 20 <.
: x89243_2 4MHz XGL4030-222ME (2.2uH) 91.85% 55.3mm2 2000mA % E 0 %
1 O X§9273_1.2MHz(NRND) XALB030-58 1ME (0.56uH) 91.72% 108.35mm2 3000mA Yes é § :g
: XQBZGiB{D 1239AS-H-100M (10uH) 91.29% 19.24mm2 50mA § é 40
1 (m] X§9258_1.2MH2(NRND) LTF5022T-4RTN2R0 (4.7uH) 90.98% 46.69mm2 1000mA Yes é % 30 ;
1 (m] XEBZIAGJ 2MHz DFE252012F-4RTM=P2 (4.7uH) 90.52% 14.56mm2 600mA g % 20 — —
: O xgo278 GLUHK2R201A (2.2uH) 2.81% 16.37mm2 150mA é § 1o
1 O x&L2108D Built-in Inductor 89.72% 13.74mm2 50mA = 0.001 o o1 5 10 100 1000 = ?IOUI o o1 1 10 100 1000
: (] X99276 DFE252010F-2R2M (2.2uH) 89.61% 19.62mm2 150mA Jout [mA] Jout [mA]
1 (m] XlL222_| 2MHz(NRND) Built-in Inductor 89.58% 13.74mm2 500mA Yes . . .
: X59276 LSEPC2016KKT2R2M (2.2uH) 89.41% 17.75mm2 150mA - Eﬁlclency Rlpple voltage wn
1 O x€9223r24_1MHz DFE252012F-4RTM=P2 (4.7uH) 89.29% 27.91mm2 1000mA - g
: O X;EZSGJ.ZMHZ LSXED4040TKL4RTM (4.7uH) 89.1% 33.49mm2 600mA - Total Mount SiZE Vs Product Vuut Vs |°ut (Load Regulation) 2
1 O X€9223/24_1MHz XGL4030-4T2ME (4.7uH) 88.95% 39.91mm2 1000mA - f=
: O XpEZ?G MWTC20150852R2MT (2.2uH) g.71% 17.75mm2 150ma - I IC N LGN GIN2 CL1 I C12 SBD Other [ %C9243_1 2Miiz-SLF7055T-4R7 [l XC9243_2 4MHzxGL4030-222ME Il %C92658/D:1239A5-H-100M g
1 [0 X€9262_1.2MHz(NRND) LTF5022T-4RTN2R0 (4.7uH) 28.23% 45.36mm2 1500mA. Yes 20 is [ xcoz7eLsEPC2016KKT2R2M [ XCL202_1.2MHz Builkin )
: D XeBZSZidMHZ(NRNDJ DFE18SAN1ROMGOL (1uH) 87.96% 5.79mm2 B00mA Yes 100 184 E'
1 O X§L220_3MHZ{NRND) Built-in Inductor 87.95% 13.74mm2 1000mA. Yes = 2 i, Q.
E 80 = o)
: (m] X59276 MLP2520V2R2MTOS1 (2.2uH) 87.94% 19.62mm2 150mA .aE_; % 1.82
1 X§L202_1.2MHz Built-in Inductor 87.75% 13.74mm2 400mA o S 18 = — S
1 O x&ozre DFE18SBN2R2WELL (2.2uH) 87.58% 14.37mm2 150mA - 5 g 18— b I — )
I\ e _D_ }(l:QZGSAfC 1230AS-H-100M (10uH) 87.54% 22.47mm2 200mA - = 2 I § 1 ;z ~ Ll
. LSANB2016KKT1ROM {1uH) 87.47% 13.87mm2 1500mA Yes E,
SEIGCt prOdUCtS XAL4020-221ME (0.22uH) 87.35% 78.77mm2 3000mA Yes 0 — ‘! 3 1 ;;
to com pare LSCNB1005EETR47MB (0.47uH) 87.16% 4.58mm2 600mA Yes < ‘W 22 o ‘“‘ 1»5\1 \w“ i o ‘:?;‘:“'\“ 175
XC9282_4MHz(NRND) LSCNB1005EET1ROMB (1uH) 87.15% 4.58mm2 600mA Yes o ﬁc’\'m \ﬁ ;}[ ‘\m £l o0 ol : ] Ll 00
D XC9282_6MHz(NRND) MCCC1005TR47MJUN (0.47uH) 86.97% 6.04mm2 600mA Yes foud [ma].
O XCL214_3MHz(NRND) Built-in Inductor 86.78% 17.09mm2 1500mA Yes .
[J XC9236_3MHz DFE252012F-1R5M=P2 (1.5uH) 86.75% 14.56mm2 S00mA - Mounted area Load regUIahon
(] XC9236_3MHz LSCNB1608HKT1R5MD (1.5uH) 86.51% 9.53mm2 B00mA
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Design Support Tool : DC/DC Simulation :
o
I}
Q.
S
- - - - - - o
B Web DC/DC Simulation (https://product.torexsemi.com/en/design-support/dcdc-simulation) o
oFor those who want to check the detailed operation of the products! ePoint 1
eSimulation results are displayed as soon as power supply specifications are entered.  Junction temperature of DC/DC is calculated considering various losses/heat
eHelping to reduce IC selection and design man-hours. dissipation performance.
I vty [ Eficiency [N Ti o
100 150 é_
a0 Efficiency e P WD c
130 2
— 120 [0)
emmmmm e —————— - PR . P . B 110 S
R Y\ ) \ ) e - 1) P 1 z 100 =
. | Schematic \Waveform ) Efficiency 1 Ripple Voltage Coil Current 1 Switching 1 a 90 = S
' Product = Product Info ! summary | Ti, Duty | VinVoitage  Input Current E frequency E > 8 g
1 1  —— " R —— P £ (70 a
: Switching frequency @ 2400 [kiiz) : . i /60
' ' Schematic ““ /s
: Control Method @ pyPrEM : 7_,/ ;g
: : i vin_pin 0
! | SimCendion ! 0 0.001 001 01 1 10 100 1000
H 1 lout [mA] g
1 1 - —
: [l H o
: e Range: 2.7V~6Y : E .POIrIt 2 gT
1 1 H
] ' H . . o . 3
E . “ ! s — ; - s vout The frequency of PFM, which varies with input/output voltage and peripheral o
1 . H b e I ey o
' Rangs: 0.9V~6V ' - components, and the current at transition to PWM can be calculated. &
H : Output
1 1 H H itor . . . .
v o ! e Possible to select products that do not interfere with peripherals or RF.
: Range: 0~2000mA :
i o E - I Svitching frequency [ on time [ oﬁtimei -
: (Battery efc) ¢ 1 : 1000 On time : .
! ! I Summa o '
o o v : 1 0
: Range: -40~85C : f; 100 | o
' ' lout max -[__2000 | [mA] ¢ Switching frequency i 015 § 8
1 . ) - rcam 1 Summary@lout=100mA 2 10 I ;: o
: Thermal resistance: 8ja Range: 0~1000THY : Efficiency Z [%e] 2 \ : 040 ; a
! ! ICloss:| 3185 |[mw] Input Power-|  0.3622 | [W] N p¥ | Ul & <
1 Exiernal Compoments 1 Inductor Loss : [mv] Output F'ower: [W] '.§ : i %
i : T 2877 |[7] é o1 ! 0.05
| CL(Efective value) [WF] H Input Current - 72.43 | [mA] vinPin:[_ 5 |V 4 : —
E E Peak Coil Current : [mA] Bottom Coil Current : |I| [mA] 0.01 PFM Mode PWM Mode
\  ESR 227 [may h MODE :[ PWIM/PFIM_DCM | 0.001 0.01 0.1 1 10 100 1000
. ’,’ Switching frequency ;[ 251 | [kHz] ontime:[ 07233 | [us] lout [mA]
Smmmmmmmmmsemmmeomoee - Duty [ 1816 | [%] oftime:[_03485 | [us] ePoint 3
Ripple Voltage : [mv]
Simulation with input resistance (Battery impedance) is possible.
Entry fields Simulation results 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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M Free Evaluation Board support
We provide evaluation boards for various ICs as free of charge.

For evaluation boards, we provide “evaluation boards optimized for power supply
specifications” by selecting “the most suitable IC” and “peripheral components”
according to the power supply specifications.

In addition to evaluation boards for single ICs, we also provide evaluation boards
for application circuits.

M Technical Inquiries / Online Technical Consultation

For power supply IC and power supply circuit related technical consultations,
please contact TOREX website “Ask us your technical question” page or the
TOREX Sales Department or a sales agent.

Technical consultation with TOREX FAE is also available via online

We can also support your individual inquiries such as “schematic verification” or
“PCB layout verification”.

Contact Us

n u m & Print this page

Ask about product purchase and e
sample request

Ask us your technical question ¢

aping uown|os

—

vy

Se:m\i? BAT_Low  Secondary_BAT L - &’m
Example of evaluation board Example of applicaﬁon circuit board ::s;;ibsoutanytechni(alquest\onsand ::&;:us(?:outrequestingsamplesand ordering
B Provision of ECAD model and Gerber files B Online Purchase of ICs and Evaluation Boards
TOIRa Torex XC9276BOOLER-G
i ]i symbol o} Footprint £ 3 model | ¥ MOUSER % Fa rnEI I
= \/ ELECTRONICS. | AN AVNET COMPANY J
1 ' H
=ik =] VEY) TOIREX
—=— PGND ’ s
e e ONEYAC ¥ chip G stop |
VOUT BBEBAO AnAerum Gumpery .
AGND Direct
(USA / Japan Only)
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Link ]
INKS g
o
S
Q.
c
s}
B Design Support Tools B Technical Inquiries / Online Technical Consultation ’
eWeb DC/DC Simulation From the website : “Contact Us” > “Ask us your technical question”
From the website : “Design Tools” > “DC/DC Simulation” URL : https://product.torexsemi.com/en/contact-us/technical-inquiry
URL : https://product.torexsemi.com/en/design-support/dcdc-simulation
h
eWeb DC/DC Measured Electrical Characteristics Comparison Tool §
(9]
From the website : “Design Tools” fn)
> “DC/DC Measured Electrical Characteristics Comparison Tool” g
URL : https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison ’
eSpice Model
From the website : “Design Tools” > “SPICE Model”
URL : https://product.torexsemi.com/en/design-supportispicemodel
w
B Evaluation Board Requests %
g
eECAD Model From the website : “Sample and Buy” > “About applying for Evaluation Board” 0
From the website : “Product Pages” > “Sample Request” -> “EDA” URL : https://product.torexsemi.com/en/sample-and-purchase/evaboard s
[¢’]
O in stock now O cenigh Active © O ideat Diode function Equipped - 8\;\2:;02 - . TEChnica| |nf0rmaﬁ0n / FAQ
O usp-6806
From the website : “Technical Information”
. ) . URL : https://product.torexsemi.com/en/technical-support
XC8110AA010R-G Sample Request (in stock now) CE High Active Ideal Diode function Equipped WLP-4-02 %
XC8110AA018R-G Sample Request (in stock now) CE High Active Ideal Diode function Equipped USP-6B06 3
A h Activi Ideal Diode function Equipped SOT-25 8
. B Download PDF of this brochure S
eGerber File o)
h bsi g hnical From the website : “Home” > “Selection Guide” > “Product Brochure Download” 3
: " ” > o"w H ” . 5 . @
From the website : “Product Pages Technical Document URL : https://product.torexsemi.com/en/selection-guide/catalog
 TOREX s =121
w
5
T
°
:
3
o
o
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Package Lineup
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Product Model No. CL-2025 2.0£0.1 CL-2025-02 CL-2025-03 2.0+0.1 DFN10104C . 1.0£0.05
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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 USP-8 2.5£0.05
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USP-8B04 15£005 USP-8B05 244005 USP-8B06 20£0.05 USP-8B10 29:0.05 USP-9B01
h=0.70 + 0.05 h=0.33£0.3 h=0.33 MAX. h=0.33 MAX. h=1.0+0.05
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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

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

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

Nagoya sales office

605 NK Marunouchi Bldg., 2-17-13 Marunouchi, Naka-ku, Nagoya, Aichi

460-0002 Japan
Tel:+81-52-766-3183

https://product.torexsemi.com/en

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 Leicestershire 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:+886-2-27 89-2089 Fax:+886-2-2789-0799
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