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TOREX SEMICONDUCTOR is a specialized manufacturer of power management ICs featuring small size, low Iq, and low
noise. We provide the optimum ICs and solutions for our customers to meet their electronic component needs.

Torex power management ICs:
Supporting electronic devices in every field

Our proprietary technology contributes to the miniaturization

and power savings of electronic devices.

Consumer Electronics

® Smart home electronics

® AV equipment
® \Wearable devices
® Beauty products

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

® FA equipment

® Industrial robots

® Smart meters

® Measurement instruments
® Sensors
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Competitors
Products

Medical & Healthcare

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

Computers & Communications

® Smartphones

® Portable game devices
® Electronic dictionaries

® Communication modules
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China

#TOREX Shanghai
#TOREX Shanghai/SHENZHEN OFFICE
#TOREX HONG KONG

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

Address : 3F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-Ku, Tokyo 104-0033 Japan dapan é’
- . °
Founded : March 1995 U:c;t::xilgsg:: eHead office USA 2
R . - M eKansai Technology Center e
Capital : 2967.93 million JPY / 4/ +Saporo Technology Cente +TOREX USA 5
Operations : 1.Research and Development, Manufacturing of ICs and *Nagoya sales *TOREX USAR&D Center g
. . office S
active discrete components. «Phenitec
: 2.Sales of ICs and active discrete components. Semiconductor Corp.
) eOkayama 1st Fab
Stock Exchange : Prime Market of the Tokyo Stock Exchange eKagoshima Fab
Taiwan
*TOREX TAIWAN
Singapore Vietnam M sales Offices

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

oTOREX SINGAPORE M Manufacturing Facilities

eTOREX VIETNAM
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New Products / Featured Products Introduction

New Products, Featured Products Introduction

J/ new

mXC8110/ XC8111 - Ideal diode load SW

el oad SW with Ideal diode function equivalent to VF = 20mV
eFor OR connection of multiple power lines and backup
:1.5~6.0V

: 500mA (XC8110), 1A (XC8111)
:120mQ @ WLP-4-02

: 3.6pA (at Forward bias)

ViN
lout
Ron

Iq
Standard

Topr
Package

J/ new |

uXC9145 - Small and high efficiency, Ultra Low Iq Step-up DC/DC
eAchieves high efficiency of 89.9% even at lour = 10pA with

OpA (at Reverse bias) Vin

: |IEC 62368-1:2018 Certified ~ 1.5V~6.0v

:-40°C ~ 105°C

: SOT-25, USP-6B06, WLP-4-02
Product/performance overview: P.31,36 , Example usage circuits: P.29,35

400nA Ultra Low Iq

el onger battery operation time for battery, 10T, and wearable applications
:0.65~5.5V
:3.0~5.5V

1 1.2MHz

1430mA @3.3V — 5V

ViN
Vour
fosc

lout
Control

Topr
Package

J/ new |

300mA @1.8V — 3.3V

: PWM/PFM
:-40°C ~ 105°C
: USP-6C, WLP-6-05

Example usage circuits: P.28,39

uXC6241 - low Ig, high speed “GO” LDO

eLow Ron and 105°C operation while achieving both low Ig and high

speed response

J/ new |

J/ new |

eSuitable for a variety of applications in addition to batteries, loT, XC8110 :
and wearable devices

XC8111
Vin :1.6 ~6.0V
Vour :1.2~5.0V XCL232
:OUT R 356OHAA XC9145
q -u.opy »
Ron :1.1Q @3.3V " . Yo Vo XC9147
PSRR : 60dB@1kHz e L cE 1 ¢ XC9148
Topr  :-40°C ~105°C 10kF T e T
Package :USPQ-4B05, SSOT-24 XC6241

Example usage circuits: P.29,37,39 EELd
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 02

uXCL232 - Inductor built-in, Ultra Low Iq Step-down DC/DC

eInductor built-in makes possible small size, easier designing,
and low EMI

eHigh efficiency of 80% or more even at lour = 10pA

with 200nA Ultra Low Iq

uXC9147 | XC9148 - Small and high efficiency multifunctional Step-up DC/DC

eSpace-saving including peripheral parts, high-efficiency Step-up DC/DC
el oad disconnection / Vour OR / Bypass types can be selected
according to the usage

Vin :1.8~6.0V

Vour :05~36v [T
lout 1 150mA

Iq : 200nA e

Control ~ : PFM e

Topr :-40°C ~ 85°C <« o
Package :CL-2025-03 1S0MA ||

Example usage circuits: P.29
* XCL210 Pin-to-pin compatible

b xcous Vin :0.9~6.0V L]
Vour Vour 1.8~55V 5.0 x5.5mm
Cin c fosc : 1.2MHz, 3MHz
10pF l 104Fx2 lour : 750mA @3.3V — 5V
oFF [on 500mA @1.8V — 3.3V
* XC9141/XC9142 Pin-to-pin compatible .I(?OerI : FA:EVé/:M (f(;927)' PWM/PFM (XC9148)
opr :-40°C ~ °
Package :SOT-89-5, USP-6C * XC9141/XC9142 Pin-to-pin compatible

Product/performance overview: P.30,36 , Example usage circuits: P.28

Links to Product Pages

https://www.torexsemi.com/products/load-switches/series/?name=xc8110

. https://www.torexsemi.com/products/load-switches/series/?name=xc8111

: https://www.torexsemi.com/products/built-in-dcdc-converters/series/?name=xcl232

. https://www.torexsemi.com/products/step-up-dcdc-converters/series/?name=xc9145
: https://www.torexsemi.com/products/step-up-dcdc-converters/series/?name=xc9147
: https://www.torexsemi.com/products/step-up-dcdc-converters/series/?name=xc9148

: https://lwww.torexsemi.com/products/single-type-voltage-regulators/series/?name=xc6241

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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uXC9276 - Ultra Low Iq Step-down DC/DC with VSET function et uXC6194 - Push button load SW equipped with a shutdown function for during shipping
eHigh efficiency of 80% or more even at lour = 10uA with 200nA Ultra Low I [§

eFurther lower power consumption with the VSET function that changes Vour
according to the operation of the MCU

eThe Ship function prevents battery discharge during shipment and can also be used
as the main power switch
eSuitable for long battery life, and also for forced off in case of system freeze

Vin :1.8~6.0V Vin :1.8~6.0V
Vour 1 0.5~ 3.6V (2 values set) lout T1A L v + —
Selected by H/L of VSET pin .44, . Ron :0.140@3.0V T b A il
lout : 150mA L Iste : 1nA (at shutdown) ¥ =
Iq 1 200nA o sl L & Iq 1 0.13pA :
Control  : PFM o ot Topr :-40°C ~ 85°C ‘I .,i ok .
Topr 1-40°C ~ 85°C Package :USP-8B06 I l
Package :WLP-6-03, SOT-26W, USP-8B06 e Product/performance overview: P.31 , Example usage circuits: P.28,29,37
p Product/performance overview: P.30 , Example usage circuits: P.29 I vew |
mXC6240 / XC6242 - Charger IC for LTO batteries compatible with CV charging(LDO) mXC6140 / XC6142 - Voltage monitoring IC for LTO batteries
eAdopted as a reference for LTO batteries of each battery manufacturer eAdopted as a reference for LTO batteries of each battery manufacturer
eCharge at max 2.70V including temperature range to match LTO battery characteristics *Optimal release / detect voltage for LTO batteries o o
eFor 105 °C compatible LTO batteries, XC6242 which can handle high temperatures is suitable eFor 105 °C compatible LTO batteries, XC6142 with optimized Release voltage is suitable
Vin - 15~6.0V Inpul.s\/ Charge Current Vin ©1.1~6.0V
lour - ~150mA = "L 0 T — Detect Voltage ~ : 1.6 ~ 2.2V (XC6140), 1.6 ~ 2.1V (XC6142) o gt
Vour 263V Mt =it ‘ Vi Vour (MU e) Release Voltage :2.475V (XC6140), {pcioc, Lo et
Iq - 0.8uA el 2.450V (XC6142) e O D IR
ISk 0.24pA Vss 5 [ roatane Iq : 104nA @Release, o L e =
Topr 1 -40°C ~ 85°C (XC6240) \L fan 139nA @Detect My T M resers| [ ce
-40°C ~ 105°C (XC6242) I mh T Output : CMOS or Nch Open Drain "
Package :SSOT-24, USPN-4, USP-6BO06 (XC6242 : for USPN-4) Active *L" or *H” —3
Product/performance overview: P.38 , Example usage circuits: P.35,39 Topr :-40°C ~105°C
Package : SSOT-24(XC6240 Only), USPQ-4B05

mXC6136 - Ultra Low Ig (88nA) voltage detector

eConsumption current 100nA class Ultra Low Iq contributes to long battery life during operation

Product/performance overview: P.38 , Example usage circuits: P.35,39

Links to Product Pages

Operating Voltage :1.1~6.0V T
Detect Voltage Range : 1.2 ~ 5.0V (x0.8%) XCoL0Seres = g, Vi XC9276 : https://www.torexsemi.com/products/step-down-dcdc-converters/series/?name=xc9276
Hysteresis : g%\fA/CZ:ZB v (B/D) f Ve el Fr%; e XC6194 : https://www.torexsemi.com/products/push-button-controllers/series/?name=xc6194
mV ~ 28m

Iq - 88nA e Hprocessor XC6240 : https://www.torexsemi.com/products/single-type-voltage-regulators/series/?name=xc6240

X . Ves Vs
Output Typ.e : CMOS, Nch Open drain . I Iy XC6242 : https://www.torexsemi.com/products/single-type-voltage-regulators/series/?name=xc6242
Output Logic : Hlevel or L level at detection . ) _ ) ) h ~
Topr - _40°C ~ 105°C XC6140 : https://www.torexsemi.com/products/single-type-voltage-detectors/series/?name=xc6140
Package : USPQ-4B05, SSOT-24, SOT-25 XC6142 : https://www.torexsemi.com/products/single-type-voltage-detectors/series/?name=xc6142

Example usage circuits: P.28,29,37 XC6136 : https://www.torexsemi.com/products/single-type-voltage-detectors/series/?name=xc6136

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 03 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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TOREX Main Product Groups and Features

mWe offer a lineup of product groups required for the power supplies of automotive, industrial, and consumer equipment including DC/DC converters,
voltage regulators, and voltage detectors

In r Built-in
ductor Built Voltage Regulator

“micro DC/DC” DC/DC Converter

(XCL series)
oDC/DC converter and coil integrated ICs eStep-down, Step-up, and other DC/DC from low voltage to eLow lq, high speed response type LDOs
eSpace-saving low EMI DC/DC converters that are easy medium and high voltages, and small to high currents eLow to medium and high voltages, small to high currents
to design like LDO eUltra small sizes, Ultra Low Iq, and ultra fast transient eBroad package lineup
response

Voltage Detector &
Watchdog Timer
(Reset &WDT )

TOREX Product Groups

Small size, High performance,
Low Ig, Low noise

Load Switch &
Push Button Controller

eUltra Low Iq of the nA order that is suitable for eFrom simple load switches to those for USB protection

battery operations and ideal diodes
eVarious functions and 125°C operation compatible that ePush button load switches support long battery life
are required for industrial equipment etc. and the push button reboot controller is a measure

for system freezes

Charger IC : :
(for Li-ion/Polymer & Automotive IC Discrete
: (XD series) (MOSFET, SBD)
LTO Batteries)

eSmall, simple, and easy-to-use charger IC for o AEC-Q100 compliant automotive products quality oMOSFET and schottky diode (SBD) are used around

Li-ion / Polymer eProduct groups such as LDO, voltage detectors, power management ICs and for various other applications
o DOs for charging and battery voltage monitoring ICs that and watchdog timers that utilize TOREX's small,

are optimum for LTO (lithium titanate) batteries high-performance devices

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 04 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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Inductor Built-in DC/DC Converter “micro DC/DC”

mFeatures of TOREX Inductor built-in DC/DC converter “micro DC/DC”

eSpace saving : Minimizes the circuit board wiring for peripheral components. Makes small shape solutions possible.
eDesign simplification : Only an input/output capacitor for the main components. Greatly reduces the evaluation man-hours.
eNoise reduction : The package configuration is optimized to suppress switching noise and achieve a low EMI.

eEasy thermal design : Uses a proprietary high heat dissipation package. Small, high-efficiency DC/DC.
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mTypical Inductor built-in DC/DC converter ~ (_Standard ) ( Lowiq ) Small

» Step-down DC/DC Pocket Type
P2P
XCL210 Ultra Low Iq
1g=0.5pA -
li?:r&A/ 200mA, 14=0.5p XCL205/XCL206 ‘High [ XCL211/xCL212 FB Type
Pocket Tvpe ' 600mA, 3MHz ,Cu"ent 2A, 2.4MHz
yp Ult FB type/Vour fixed —> Multiple Type
/EE U3 Pocket Type |
XCL232 Ultra Low Iqg q '
150mA, 1g=200nA * Ultra low EMI DC/DC
PFM : Package
Pocket Type XCL201/XCL202 Ultra low EMI
400mA, 1.2MHz
Vour fixed
Pocket Type
S Multiple Type
» Step-up DC/DC
XCL100/XCL101 Low Ig ) XCL102/XCL103 Low noise
5.5V, 80mA@3.3V—5V High current ’ 6V, 450mA@3.3V—5V
lg=6.3pA, PFM, UVLO 3MHz
Pocket Type Pocket Type
Selection Points
VvUltra low Iq : Battery-powered devices ] .
VFast transient response : Core voltage for MPU, FPGA, memory, etc. Selection Guide P.12,14-15
Vv'Low noise : Industrial device, mobile device sensor, and RF applications Solution Guide P.33

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 05 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



TOREX Product Groups Introduction

DC/DC Converter

mFeatures of TOREX DC/DC converters

eSpace-saving : Achieves space-saving solutions where not only the IC but the peripheral components can be made smaller
eUltra-low supply current : High efficiency achieved through Ultra Low Iq technology. Achieves long battery life.

&5 TOREX

( Standard )C Low Iq )

mTypical DC/DC converter

»Low voltage Step-down DC/DC »Low voltage Step-up DC/DC

/

XC9147/XC9148 Multifunction
750mA@3.3V—5V, 1.2M/3MHz
Bypass/Vour OR/Load

XC9235/XC9236 | ow noise High current XC9242/XC9243 : _
5.5V, 600mA, 1.2M/3.0MHz P | 6V, 2A, 1.2M/2.4MHz disconnection
FB/Vout type FB Type High current/
High function
XC9140 5.5V, L | .
Low Iq S0mA@3 3v_>53‘”| 26 - High current XC9141/XC9142 6V,Low Ripple
' AT P | 500mA@3.3V5V
Low Ig & / Bypass or load 1.2M/3MHz
XC9265 Ultra Low Iq Vour selectable function XC9276 Ultra Low lq, disconnection, PFM :
50mA/200mA, Ig=0.5pA Vour selectable
PFM 150mA, Iq=200nA ,VSET * Low Iq
PFM - g/ new
XC9145 5.5V, Ultra Low Iq
430mA@3.3V—5V, Ig=400nA
L Load disconnection, PWMIPFMIL

»Medium and high voltage Step-down DC/DC

XC9220/XC9221 16V, Controller H|gh V0|tage

300k/500k/1MHz, Pch FET
FB Type

Selection Points

VUltra small size
VvUltra Low Ig/high efficiency

XC9270/XC9271 30V, 2A
300k/500kHz, Sync CLK.
FB Type

»Medium and high voltage Step-up DC/DC

XC9119 Area saving High current

100mA@5V—12V
1MHz, PWM, FB Type

: Lightweight, thin, and compact devices, such as mobile, wearable, 10T devices, and smart cards
: Battery-powered devices and devices that require heat generation countermeasures

XC9103/XC9104 Controller
100k/180k/300k/500kHz
FB Type

Selection Guide P.13-15
Solution Guide P.30 etc.

Vv'High speed response
v'Medium and high voltage

: Core voltage for MPU, FPGA, memory, etc.
: Industrial equipment sensors, FA units/modules, security equipment, loT devices, etc.

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 06 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



Voltage Regulator

mFeatures of TOREX voltage regulator

eUltra-small size

: Wafer level and low-profile packages

eUltra-low supply current : nA level low supply current achieves long battery life

eMultiple control

mTypical voltage regulator

( Standard ) C Low Iq ) (High Speed) C(Low PoweGr/aigh PSRR))

Cap Less

»Low voltage

XC6215 Ultra Low Iq
150mA, Ig=0.8pA
Ron=2.3Q

GO
b

XC6504 Cap. Less

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

High current

High current

: Green Operation (GO) achieves low Iqg, high speed response types or low Iq + high speed response

XC6220 GO, 1A

P | 1g=8pA@PS
Ron=0.2Q, 50dB

XC6503 Cap. Less

150mA, 1g=0.6pA
Ron=3.3Q

»Medium and high voltage

High
XC6216 28V, Low Iqg speed
150mA

lg=5uA

Selection Points

vLow Iq

Vv'High speed

v'Low noise

v Green Operation (GO)

XC6233
200mA, lg=45pA, Inrush prevention
75dB, Ron=1.2Q

XC6221
200mA, 1q=25pA
70dB, Ron=1.2Q

XC6701 28V
150mA, 50dB
lg=60pA

XC6505 10.5V, Low Iq and
high speed
200mA, 60dB, Ig=5.5pA

: Battery-powered devices
: Applications that require high-speed transient response, such as sensors and RF applications
: Industrial equipment, mobile device sensors, RF applications

: Applications that require both low Ig and high-speed transient response

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

High
current

P | 500mA
Ig=15pA, Ron=0.63Q

XC6223/XC6229 Ultra-high speed
300mA, Ig=100pA,
Inrush prevention
80dB, Ron=0.67Q

XC6227 Reverse current
protection

700mA, Ig=100pA

65dB, Ron=0.4Q

current

—b

High current/
Multifunction

—

& TOREX

XC6230 2A, Multifunction
70dB, Ron=0.17Q
Inrush prevention /

Reverse current prevention, etc.

XC6702 36V, 300mA

65dB, Ig=40pA
/ Inrush
High speed
High voltage
High
speed | XC6201 10V, Low Iq
44— | 250mA
Ig=2pA

07

»Negative voltage

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

*CE function

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

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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TOREX Product Groups Introduction ‘9 TO'REX

Voltage Detector & Watchdog

mFeatures of TOREX voltage detector & watchdog

eUltra-small size : Ultra-small package and low profile package

eUltra-low supply current  : nA level low supply current achieves long battery life

eHigh temperature 1 125°C compatible for applications where the operating environment is severe.

eFunctions : Hysteresis (HYS) external adjustment, manual reset (MR), output logic H/L, Separated sense pin (VSEN), etc.

mTypical voltage detector (_ standard ) ( Lowig ) Small

XC61C/G Simple function Separated sense pin (VSEN)
10V, 19=0.7pA S |
XC6127 Release delay fixed (50 ~ 800ms) XC6133 Release delay external adjustment XC6132/XC6134 Hysteresis external adjustment
A 19=0.7pA, +0.8% i | Separated sense pin —_— Separated sense pin, Detection/release
RESETB/RESET, MR RESETB/RESET, MR, 125°C HYS external delay external adjustment
: adjustment RESETB/RESET, HYS external adjustment, MR, 125°C
Release delay : Multifunction
Internal fixed : 125°C Operation Compatible
10V VSEI\_I \ID/:':‘mary Risingup  Falling ggwnRelease
XC6119 Release delay external separation | XC6118 Separated sense pin voltage :
adjustment —— | 19=0.8A, £2.0% osvi-- -----d----- Vor= Vort Virvs
Release delay 1g=0.9pA, *2.0% Release delay external adjustment HYS adj. : Viys
7.0V - - - - Detect voltage
) FeauReD § .  Vor
XC6126 Single function XC6136 Ultra Low Iq i | XC6135 Ultra Low Ig, Separated sense pin >
19=0.7pA , £0.8% — | 1q=88nA, £0.8% —> lq=44nA, Accuracy 0.8% RESETB
Ultra Low Iq| RESETB/RESET VSEN RESETB/RESET output -
separation. .
» Typical watchdog (WDT) + voltage detector HYS external adjustment and
release/detection delay
XC6121~24 Delay time fixed Delay time external | XC6130/XC6131 Delay time
Ig=10pA, WDT time (50 ~ 800ms) adjustment external adjustment
Release delay(3.13~400ms), MR or WDT function ON/OFF
WDT function ON/OFF 125°C
Selection Points
v Detection delay : Power sequence
Vv Separated sense pin (VSEN) : Monitoring of 12V/24V lines, etc. The monitoring line and IC power supply are separated.
VHysteresis external adjustment : Applications with large power supply voltage fluctuations, such as industrial equipment, automotive product, etc. Selection Guide P.20-21
v Other functions : Manual reset, output logic H/L, detection/release delay, unstable operation prevention, etc. Solution Guide P.34

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 08 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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Load Switch & Push Button Controller

mlLoad switch

eSimple type . Internal power supply line distribution
e Qutput protection for power supply lines : Current limit/protection for USB lines, etc. Built-in current limit external adjustment/error flag function.
oBuilt-in ideal diode function : Load SW with an ideal diode and equivalent reverse current prevention function. Also has a built-in protection function.

mTypical load switch ~ (_standard ) ( Lowiq ) Small
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. XC8101 Switch for internal power supply lines High current XC8102 Switch for internal power supply lines
»>Simple type 6V, 200mA ———— | 6V,400mA
\Ron=0.75Q, Iq=3pA ) Ron=0.28Q, Iq=4pA
s — N Current limit __ )
» Output protection for power XC8107 Selectable current limits external adjustment XC8108/XC8109 Current limit external adjustment
supply lines 5.5V, 0.5A/1.0A/1.5A/2.0A, Ron=85mQ, —_— 5.5V, 0.9~2.4A/0.075~1.3A external adjustment, Ron=85mQ,
\Soft-start, Reverse current prevention, Flag function ) Soft-start, Reverse current prevention, Flag function
o ) ) XC8110 500mA, Ideal diode High current XC8111 1A, Ideal diode
> Built-in ideal diode function 6V, Ron=120mQ, True reverse current prevention e ——— 6V, Ron=120mQ, True reverse current prevention
IEC 62368-1 Certified IEC 62368-1 Certified
mPush button controller
ePush button load SW : Shutdown during shipment, power consumption cut as the main power switch.

Also handles shutdown during system freezes. Also has built-in protection functions.

ePush button reboot controller : Long pushing the push button outputs a reboot signal.
Used as a reset measure during a system freeze and as a toggle to enable the power management IC

mTypical load switch

JEEEY  High current

XC6194 Shutdown/Wake-up SW External FET XC6193 High current shutdown/start-up switch
»Push button load SW 1.8V~6V, 1A, 0.14Q, Power Good — % | 1.8V~6V, External Pch FET
Iste=1nA, 19=0.13pA Iste=1nA, 19=0.13pA

XC6190 Reset with Push SW for system freeze
»Push button reboot controller 2 input SW, Press hold time: 7.5s/12.5s/ad].
19=0.01pA Selection Guide P.23-24

Solution Guide P.31,36
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TOREX Product Groups Introduction ‘9 TO'REX

Secondary Battery Charger IC: For Li-ion/Polymer & LTO Batteries

mCharger IC for Li-ion/polymer, LTO (lithium titanate) batteries

eLi-ion/polymer battery : Simple and easy-to-use charger IC
o TO battery : LDO for charging and battery voltage monitoring IC that is optimum for LTO batteries

TCSO

mCharger IC for Li-ion/polymer
oBy the 3 products of Pin-to-pin compatible (P2P) supports for 5 ~ 800mA charging current

5V
oBuilt-in battery temperature monitoring/control function by NTC thermistor USB et Li-ion/polymer charger IC | ~
i . . etc.. poly g 4.20, 4.35, 4.40V
eBuilt-in CSO terminal to output the charging status XC6808/03/04 >
Low High :
XC6808 CC = 5~40mA, Ultra low leakage leakage | XC6803 CC=40-280mA current XC6804 CC=200~800mA : VS RISET
CV=4.20/4.35/4.40V <+«—— | Ccv=4.20v —— | Cv=4.20v : NTC | Lision
Isar=0.1pA, Battery Temp. Monitor Battery Temp. Monitor Battery Temp. Monitor Polymer
Selection Guide P.24
mLTO battery Charger & monitoring IC
o DO for charging and battery voltage monitoring ICs recommended for the LTO batteries of the various manufacturers ~6V SE.D ] 1.8~2.7V
oL.DO for charging is selected based on operating temperature and output voltage including temperature variation > P _T_ LDO for LTO charging _T_ * >
eFor battery voltage monitoring ICs, the voltage is set to the voltage that is released as soon as charging starts in accordance xcezz(zc?::rolos“q \ 4
with the battery. I ;l; LTO battery voltage
Select a product to match the upper limit temperature of the LTO battery CE f I 332?28 L »
< o | RESETB
LTO battery XC6142 (For 105°C) | " “or oo

( Standard ) CTemgieq'gture) %
y/ High /

Charger ICs/Monitoring ICs for LTO batteries

. XC6240 For 85°C temperature XC6242 For 105°C . . .
»LDO for charging Vour = 2.63V (2.70V@85°C) , Vour = 2.63V (2.70V@105°C) The re(;ortr:mendzd pardt_?lo. might differ depending on the
150mA, 1g=0.8A, lsnk=0.24uA 150mA, 1g=0.8A, lsnk=0.24uA usage battery and conaitions.

For details, contact the battery manufacturer or TOREX.
*When suppressing the voltage during charging, use XC6215, Vour = 2.5V.

y/ High y/
P LTO battery voltage XC6140 For 85°C temperature XC6142 For 105°C
monitoring IC Detection 1.6~2.2V, Release 2.475V _— Detection 1.6~2.1V, Release 2.450V
1g=104nA 1g=104nA

Selection Guide P.24
Solution Guide P.38-39
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Automotive IC

mFeatures of TOREX automotive IC (XD Series)

e Automotive reliability support
eQuality management
eManufacturing process control
eTraceability

Initiatives for automotive products

To ensure high quality for automotive products, stricter reliability testing,
quality testing, and production management, etc.,
than for general consumer products (XC Series) is conducted.

: AEC-Q100 compliant

: Statistical Process Control (SPC) and Measurement System Analysis (MSA) are used for process control
: AEC-Q001 / AEC-Q002 guidelines compliant

: Manufacturing/sales traceability is stronger than that of general products (XC/XCL Series)

3
15}
a
=
=
@
S
=
]
7}
2
IS}
a
=
Q
S
g

out automotive products Vs

Torex’s automot'ivé pro'ducts comply
#rw e
with the guidelines of AEC-Q100.

mAutomotive IC (XD Series)

( Standard ) ( Low Iq ) (High Speed)

High
XD6506 Low Iqg voltage XD6216 28V, Low Iq High speed | XD6702 36V, High speed response
>Voltage regulator 6V, 150mA — % | 150mA, Ig=5pA — 5| 300mA, Iq=40pA
1g=0.8pA 30dB@1kHz 65dB@1kHz
XD6133 XD6132 Separated sense pin Primary‘EFaIIing down Rising up
» Voltage detector Delay time external adjustment Multifunction | Hysteresis width external adjustment Vin sjltzaze_
Separated sense pin, RESETB/ RESET | — | (cold crank support) o5yl v :% Y
MR, 125°C Detection/release delay external adjustment ’ } DR_ o
MR, 125°C | HYS adj. : Viys
7.0V ‘ : - — - Detect voltage
| : Vo
: : |-
T | »
] ] o RESETBA ' L
. XD6121~24 Delay internal fixed Multifunction | XD6130/XD6131 output | |
»Watchdog timer (WDT) 1q=5pA ———— | Delay time external adjustment | !
WDT function ON/OFF WDT function ON/OFF or MR 1 } —>
: | | |
" tor RS
XD6132: HYS external adjustment,
Release/detection delay

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.
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Selection Map / List of Main Products

Step-down DC/DC: Inductor Built-in

&5 TOREX

( Standard )( Low Iq )

Small

e ittt ST TTTTTTTTToTToTTomoomoomees Tt TTTTTTTTTTTToTTomTomoes :
| ™\ | | |
| XCL201/XCL202 Ultra low EMI | | |
1 6V, 400mA, 1.2MHz | | 1
3 Pocket Type 1 : :

Ultra-low supply current ! S ! ! !
______________________________ \\ I I I
1 / 1 1 1
%: XCL210 Ultra Low Iq XCL232 Ultra Low Iq :l XCL208/XCL209 | XCL205/XCL206 | XCL211/XCL212 |
S 6V, 50mA/200mA 6V, 150mA N 6V, 400mA, 3MHz | 6V, 600mA, 3MHz | 6V, 2A, 2.4MHz |
Z!| 19=0.5uA, PFM 1g=200nA, PFM K Vour/FB Type ! Vour/FB Type ! FB Type !
é.. Pocket Type Pocket Type I Stack Type ) ! Pocket Type ! Multiple Type !
e g ! ! !
Output current 200mA 500mA 1A

F-PWM: Compulsory PWM mode

PWM: PWM mode

G I | - Function =
. ontro out 0sc 0 0 opr
Series Name Features Method Vin [V] Vour [V] [mA] | [Hz] | External i Output Setting |  Protection i —— ma?(. Package
FET/SBD : Method Function
/ XCL232 Ultra Low Ig, 1g=200nA PFM 1.8~6.0 0.5~3.6 150 - - 1 Vour Short 1 UVLO/C. Discharge 85°C CL-2025-03 (2.5x2.0xh1.04mm)

= XCL210 Ultra Low Iq, 1g=0.5uA PFM 2.0~6.0 1.0~4.0 200 - - 1 Vour Short . UVLOI/C. Discharge 85°C CL-2025-02 (2.5x2.0xh1.04mm)

o XCL209 400mA. 3MHz PWM/PFM | 1 )

EH . A U Rty 1.8~6.0 0.8~4.0 400 3.0M - i Vour or FB ILIM/Short 1 SS/UVLO/C. Discharge 85°C USP-10B03 (2.5x2.15xh1.05mm)

Is} XCL208 | Vour internal fixed/FB type can be selected PWM ! !

3 XCL202 PWM/PFM ! !

gl -] 400mA, 1.2MHz ) TITEEETR 20-60 | 0.8-40 | 400 | 1.2M - Vour ILIM/Short | SS/UVLOIC. Discharge | 85°C | CL-2025-02 (2.5x2.0xh1.04mm)

3 XCL201 Ultra low EMI PWM ! ‘

5| ---Xet28 600mA, SMHz _PWMIPEM ] M " VoworFe LiviShort | SSIUVLOIC Disch ° L-2025-02 (2.5%2.0xh1.04

2 XCL205 | Vour internal fixed/FB type can be selected BvWM 1.8~6.0 0.8~4.0 600 3.0 - : out Or Short : SS/UVLO/C. Discharge 85°C CL-2025-02 (2.5x2.0xh1.04mm)

X

3 XCL212 PWM/PFM | | )

*********** 2A, 2.4MHz smcmoo------9 27~6.0 0.9~6.0 2000 | 2.4M - ' FB TSD/ILIM 1 SS/UVLO/C. Discharge 85°C USP-11B01 (3.1x4.70xh1.35mm)
v XCL211 PWM ! !
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 12 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



& TOREX

Step—d own DC/DC ( Standard ) ( Low Iq ) (High Speed) Small
A
<01V 2 el T T T T TT oo TS T oo TToooo T T === ======" TTTTTTT oI T LEE=====================-x
! ! XC9270/XC9271 ! n [ Xc9252 f
| 1 30V(46V Surge) 1 | 30v(46V Surge), > 10A |
3 3 2A, 300k/500kHz 3 1| controller, FB Type |
! ! FB Type ! 1| Adi. 280k ~ 550kHz, SYNC, Adj. llim ;
1BV - = = === m— - m— - mm oo o o e __ Ty |
! ! ! XCM526 i [ xco220/xC9221 f
| | | 16V, 3A n| 18V, >3A |
1 1 1 500k/1MHz 1| Controller, FB Type ;
‘ ‘ ‘ N
vl Ultra-low supply current . . [ AL — A L )
o N | | | DC/DC controller |
2 : XC9265 Ultra Low Ig XC9276 Ultra Low Iq : XC9235/36 Low noise i XC9242/XC9243 i i i
S|| 6V, 50mA200mA 6V, 150mA | 5.5V, 600mA 1 6V, 2A 1 1 1
2 || Vour=1.0~4.0V VSET(Selectable Vour) |} 1.2M/3.0MHz ! 1.2M/2.4MHz ! ! !
2 1g=0.5uA 1g=200nA ! FB/Vour Type ! FB Type ! ! !
=\ 5 l l l 1
Output current 200mA 1A 2A 3A ﬁ)A
F-PWM: Forced PWM mode ¢
» Low voltage DC/DC: Input voltage 6V or less PWM: PWM mode g
=
Function >
Series Name Features Control Method Vin [V] Vour [V] lour | fosc External ' Output Settin Protection Topr Package 2
[mA] | [Hz] | p 9 L | Other max. g
FET/SBD ! Method Function ! @
Ultra Low Ig, Iq=200nA " UVLOJIC. Discharge . WLP-6-03 (1.72x1.07xh0.33mm)
XC9276 VSET (Output voltage PFM 1.8-60 | 05-36 | 150 - - Vour Short | jvSET (Selectable Vour) | 85°C | USP-8BOG (2.0x2.0xh0.33mm)
= 2-value selectable function) | | SOT-26W (2.9x2.8xh1.3mm)
[}
= _ N - : . ! ! h o SOT-25 (2.9x2.8xh1.3mm)
3 XC9265 Ultra Low Ig, 1g=0.5UA PFM 2.0~6.0 1.0~4.0 | 200 | Vour Short | UVLOI/C. Discharge 85°C USP-6EL (1.8x2.0xh0.4mm)
g XC9236 600mA, Low noise/EMI PWM/PFM Lom 3 3 oo (2i£98x22.%xr;]10.3émm)
ol - Vourinternal fixed/ |- -o oo oo 18~55 | 0.8~60 | 600 | . - ' VourorFB ILIM/Short | SS/UVLO/CL Discharge | 85°C -6C (1.8x2.0xh0.6mm)
= XC9235 FB type can be selected PWM 3.0M ! ! USP-6EL (1.8x2.0xh0.4mm)
2 ! ! WLP-5-03 (1.06x1.26xh0.4mm)
= XC9243 PWM/PFM 1.2M | | . . USP-10B (2.9x2.60xh0.6mm)
s, ---nPete o L R 7-6. 9-6. - ‘ 85°C
& 4 XC9242 2A E-PWM 2.7~60 | 0.9~6.0 | 2000 | ;o ! FB TSD/ALIM | SS/UVLO/C. Discharge SOP8FD (4.9x6.0xh1. 75mm)
» Medium voltage DC/DC: Input voltage 18V or less
2
e Function
3 | Series Name Features Control Method Vin [V] Vour [V] [:;’:;] f[ﬁfz? Samal | O Sety | Froeern | " :;]%l:(l' Package
3 FET/SBD ! Method Function ! QLT3 )
= XCM526A PWM/PFM 500Kk ! ! )
O | -CEURAY2-l 16V DC/DC controller  f--mion sttt oo .0~16. 2~15. ! ! o - 3x2.8x0.
> OME268 16V DC/DC controller PWM 4.0~160 | 12~150 | 3000 | S0y | SBD | FB ILIM/Short | SS Adj/UVLO 85°C USP-12B01 (2.3x2.8x0.6mm)
> T T
XC9221 PWM/PFM 300k ‘ w .
% 77777777777 16V DC/DC controller | ----tnoioEM 2.8~16.0 | 1.2-15.0 | 5000 | 500K |Pch+SBD! FB ILIM/Short ! SS Adj/UVLO 85°C SOT-25 (2.9x2.8xh1.3mm)
v XC9220 PWM | | USP-6C (1.8x2.0xh0.6mm)
= 1.0M ‘ ‘
»High voltage DC/DC: Input voltage 36V or less
g Function
[
S Series Name Features Control Method Vin [V] Vour [V] [IrZLX] f[oHi(]: External ' Output Setting | Protection | ;c;r))(r Package
2 FET/SBD!  Method Function ' Sl '
g XC9271 30V (46V/400ms), 2A PWM/PFM 300k | |
al o E()a CLK S ng‘ 7777777777777777777 7.0~30.0 | 1.2~12.0 | 2000 | 500k | SBD | FB TSD/LIM/Short ~ SS Adj/lUVLO/SYNC | 105°C SOP-8FD (4.9x6.0xh1.75mm)
= XC9270 Y! PWM Ext CLK| ! !
2 30V (46V/400ms) Adj(280k | |
E ‘ ‘ X
E XC9252 Ext CLK Sync, PWM or PWM/PFM | 3.0~30.0 | 1.5~30.0 | 10000 | ~550k) |Pch+SBD! FB TSD/ILIM/Short. SS Adj/UVLO/PG/SYNC | 105°C TSSOP-16 (5.10x6.4xh1.4mm)
= 4 DC/DC controller Ext CLK | 1 USP-10B (2.9x2.60xh0.6mm)
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Selection Map / List of Main Products

& TOREX

Step-up DC/DC, Step-up Charge Pump, Step-up/down DC/DC, Inverting Charge Pump (_standard ) ( towia ) ((ighSpeed ) Small
4. _ d o e e DD mom E o ol ____ I o o o Lo ____ I o o el __ |
! ! ! ! DC/DC controller |
| ! L S
i| xco119 XC9133 | 1[ XC9103/xC9104 XC9120/XC9121 i
1 Vin=2.5~6.0V Vin=2.5~6.0V ! ;: Vin=0.9~10V, In < 3A Vin=0.9~6V, In < 3A :
| In=300mA In=300mA ! 1| Controller, FB Type Controller, FB Type !
| 1MHz 1MHz | 1: 100k/180k/300k/500kHz 100kHz H
| LED/backlight driver | 1 Max Duty=93% ;
| i | NS --------.S-----—--—--—-—-—-—-2 |
Rt frmmamnmoooas Rt EELEERR LR RS REGREETELEL SRR ERE IR S ELLCELELELEEEREELEREPERERES 1
XC9801/XC9802 } } } } }
Vin=1.8~5.5V ! ! ! ! !
Iin < 30mA, 300kHz | | | | |
Charge pump 3 3 3 3 3
Output regulation ! ! ! ! !
55V - - s P - mmmm s mm e m e m e — - m ST T m e mmm - m T T ST s s — - |
} } Step-up/down DC/DC | |
| | ittt ST TTo - - - \ | |
! ! [ xC9301/%C9302 ! XC9303 : ! !
| | ! Vin=2~10V | Vin=2~10V | | |
| | | In=400mA | In=1500mA ! | |
3 3 1| 180k/300kHz 3 300kHz, FB Type i ! !
! ! . Buck-Boost ! Buck-Boost ; ! !
i i e ——— e ——— i i
3 3 Inductor built-in DC/DC: XCL Series 3 XCL construction: Pocket Typé 3
| Ve NS |
| }: XCL100/01 Inductor built-in|| XCL102/3 Inductor built-in | !
| !l Vn=0.7-5.5V Vin=0.65~6.0V ; |
1| IPFM=350mA 1in=700mA |
i :: PFM 3MHz : Inductor i
| 1| Pocket Type Pocket Type ! !
| N h |
| VTSt TTTTTTToTTTTmTT T T | DCDC |
| | | Package |
! ! XC9145 Ultra Low I ! !
1 1 Vin=0.65~5.5V 1 1 1
| 3 v=800mMA } : |
! ! 1.2MHz ! ! !
| | 1g=400nA | | |
% 1| XC9110/XC9111 Low Ig |1 | XC9140 Low Iq XC9141/XC9142 | XC9147/XC9148 | |
= 1 Vin=0.8~10V ' Vin=0.9~55V Vin=0.65~6.0V } Vin=0.65~6.0V, In=L4A | }
2z ! In=200mA ! IPFM=350mA INn=800mA ! 1.2M/3MHz ! !
= ‘| 100kHz 'l PFM 1.2M/3MHz ! "Bypass" or "Vour OR" | !
I} | | | or "Load Disconnection”) . |
Input current ' 30mA 1 300mA 1A 12A
XC6351A 1 1 1 | |
Vin=1.2~5.0V } } 3 ! !
In < 20mA ! ! ! ! !
35k/120kHz ! ! ! ! !
6.0V Inverting charge pump ! ! ! ! !
v . . . . !
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 14 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



» Inductor built-

in Step-up DC/DC

& TOREX

F-PWM: Forced PWM mode
PWM: PWM mode

(%]
D
@
Q
£
S
@
=
=%
)

<
£ lour [MA] Function
=1 . fosc T y Topr
o Series Name Features Control Method | Vi [V] Vour [V]  |(Vn=33V, [Hz] |External |Output Setting Protection | max Package
g Vour=5.0V) FET/SBD!  Method Function | Other '
= ‘ ‘
H —p ! | .
= | xcLio00/101 Inductor built-in DC/DC, PFM 07~55 | 1.8-50 | 80 ; - Vour ; | UVLO/C.Discharge | 85°C | CL-2025-02 (2.5x2.0xh1.04mm)
5 Low Ig, 1g=6.3uA i I
1= P N T
= XCL103 Inductor built-in DC/DC, 1in=0.8A PWM/PFM ! ! .
x f --SrEEeEE LBt A SN A L\ L LN L ~ - - | | o, - -
8 v XCL102 Load disconnection or bypass F-PWM 0.65~6.0 2.2~55 450 3.0M : Vour ILIM/Short : SS/C. Discharge 85°C CL-2025-02 (2.5x2.0xh1.04mm)
> Low voltage Step-up DC/DC, charge pump: Output voltage 7V or less
5 lour [MA] Function
S ; _ fosc g - A g Topr
£ Series Name Features Control Method | Vi [V] Vour [V]  |(Vn=33V, External :Output Setting Protection | Package
3 Vourssov| [HZ] : h | Other max.
bt our=50V) FET/SBD:  Method Function
> Il L
5|  xcosoz_ Charge pump | PWM/PFM_ _ 2.5~6.0 ! ! o | MSOP-8A, USP-8 (2.7x2.5xh0.6mm)
3 XC9801 Output regulation function PWM 1855 | o vxe | 40 | 300K - Vour - ! - 85°C | UsP-8BOS5 (2.4x2.4xh0.33mm)
£ XC9111 2step PFM DC/DC SBDor ! SOT-23, SOT-25, SOT-89, USP-6C
S § o Ad I | etV — - | _ | _ o, [ P 17e9, O 17eY, 91709, Yo
£ XC9110 PFM DC/DC PFM 09-100 | 15-7.0 70| 100K | gpp N | Vour ! 85°C SOT-25, USP-6C
g XC9140 |lg=6.3uA, Load disconnection or bypass PFM 0.7-5.5 1.8~5.0 80 - - | Vour - . UVLOI/C. Discharge 85°C | SOT-25, USP-6EL (1.8x2.0xh0.4mm)
y/ xco145 | W=0.8A, Ultra Low g, 1q=400nA PWM/PFM | 0.65-55 | 3.0-55 | 430 | 1.2M -1 Vaur ILIM 1 ss 105°C | USP-6C, WLP-6-05(108x1.28xh0.4mm)
Load disconnection . ;
~ XC9142 |In=0.8A, Load disconnection or bypass| PWM/PFM _ _ 1.2M ) ! | ) o SOT-25, USP-6C (1.8x2.0xh0.6mm)
XC9141 |  or OR connection (XC9142 Only) F-PWM 065-6.0 | 18-55 | 500 | 5,y o Vour ILIM/Short, SS/C. Discharge 85°C |~ \WLp-6-01 (1.08x1.28xh0.4mm)
In=1.4A, Load disconnection ! !
/ xcous | or bypass or OR connection | PWMIPFM | 0 65-6.0 | 1855 | 750 égm -0 Vour ILIM/TSD/Short | SS/C. Discharge/UVLO | 105°C S%STPé%CS(148;54022?1-6&’“”1
/ XC9147 In=1.4A, Load disconnection F-PWM ) 1 1 -89-5 (4.5x4. ) )
» Step-up DC/DC Mid Voltage DC/DC: Output voltage 7V or more
§ lour [MA] Function
E q . fosc T - : T Topr
3 Series Name Features Control Method | Vi [V] Vour [V] | (Va=50V, [Hz] |External OutputSetting| ~ Protection | —_ Package
= Vour=12V) FET/SBD!  Method Function | e '
% XC9133 LED/backlight driver PWM 2.5~6.0 2.5~175 60 1.0M SBD | FB ILIM/OVP i - 85°C SOT-25 (2.9x2.8xh1.3mm)
2 XC9119 Simple PWM PWM 2.5~6.0 2.5~19.5 100 1.0M SBD | FB ILIM | SS Adj 85°C SOT-25, USP-6C
2 __XC9121 Max Duty = 93% | __PWM/PFM 0.9-6.0 100k ! ! SOT-25 (2.9x2.8xh1.3mm)
| ..xcee1zo | | DC/DC controller | PWM__ | 7 | 15.300 | 2000 L------ 1 | o Lo USP-6C (1.8x2.0xh0.6mm) __
£ | xcoioa - Standard | PWMPFEM__ | o 100 15-300 | 2000 Firggq| Vo SED! FB 1 ss gsc SOT-25 (2.9x2.8xh1.3mm)
V _ xco103 DC/DC controller PWM e 300k/500k | | USP-6B (1.8x2.0xh0.6mm)
» Step-up/down DC/DC
IS
g lour [MA] Function
3 s . fosc y I _ y Topr
o Series Name Features Control Method | Vi [V] Vour [V]  |(Vn=5.0V, External |Output Setting Protection | Package
s Vours50V) [Hz] ; 5 : Other max.
= A FET/SBD; Method Function !
o) | |
XC9302 Step-up/down PWM/PFM 180k Pch+ | |
g | --5zZEsee- ) oRPHPERWH ey e ~ ~ | - | o .
5 XC9301 DC/DC controller PWM 2.0~10.0 2.4~6.0 400 300k | SBDx2 | Vour ! SS 85°C SOT-25 (2.9x2.8xh1.3mm)
E Basic step-up/down _ _ Pch+Nch! : ! o ;
< v XC9303 DC/DC controller PWM or PWM/PFM| 2.0~10.0 2.0~6.0 1500 | 300k X2+SBD | FB : SS 85°C MSOP-8A (4.9x3.0xh1.22mm)
P Inverting charge pump
lour [MA] . ‘ Function ‘ Topr
Series Name Features Control Method | Vi [V] Vour [V]  |(Vn=33V, External |Output Setting Protection | P Package
Voureaan|  [HZ \ h | Other max.
our=33V) FET/SBD:  Method Function
XC6351A Inverting charge pump PWM 1.2~5.0 -1.2~-5.0 10 |35k, 120k i - - i - 80°C | SOT-25, USP-6B (1.8x2.0xh0.6mm)
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 15 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



Selection Map / List of Main Products

& TOREX

. . GO
VO Itage Reg U I ato r . LOW Iq (I OW S peed) Type ( Standard ) C Low Ig ) (ngh SpeEd) ((Low Power/High Speed)) Cap Less
S T JE L e L :
28 ! ! ! !
XC6408 XC6216/XD6216 ! ! ! !
28V, 150mA 28V, 150mA 1 1 1 1
40dB, Ig=8uA 30dB, Ig=5uA } ! ! 3
LDO + voltage detector ! ! ! !
LT RGLEECECECEEEECEEES e e LT T T CEEET TR LEEERE S ESRLCECECEREREE  SRCTGICELEEE 1
! [ xce201 3 : !
1 10V, 200mA : 1 |
35dB, Ig=2uA
N ettt AEC-QIO0 | "V T T T T T T T T T T T T T T oo T TTTTTTTTTTTTT oo T Tt |
XC6241 XC6504 XD6506 1| Xce217 XC6215 ! XC6206 ! XC6220 Inrush !
o 6V, 150mA 6V, 150mA 6V, 150mA | 6V, 200mA 6V, 200mA | 6V, 250mA | 6V, 1A 1
2 60dB, Iq=0.6UA 30dB, Iq=0.6UA 35dB, Iq=0.8UA ! 70dB, Iq=4.5uA 35dB, Iq=0.8UA ! 35dB, Ig=1uA ! 50dB, Ig=8uA !
§ GO Cap Less ! GO ! ! GO !
z | | | R
£| output current 150mA 200mA 500mA 1A
XC62KN
-2.1~-10V, 100mA
40dB, Ig=3uA
-10v Negative voltage LDO
v
Voltage Regulator: Medium Speed Type Standard Low Ig High Speed ) (_(Low poweriligh Speea) ) | Cap Less
( gh Speed)
oo B e e R T
XC6408 ! ! ; ;
28V, 150mA 1 1 1 1
400B, Ig=8uA } } } }
LDO + voltage detector, ! ! ! !
LT O RGRCEELETRTILES T CEEETRTRLEEERE S ESRLCECECEREREE  SRCTGICELEEE 1
' [ xces05 ! ! !
1 10.5V, 200mA 1 1 1
60dB, Ig=5.5UuA
BV T RPEECEETIEI PP RRPEECEEFEEPEPEPIS 1
XC6241 V[ xce217 XC6501 XC6503 XC6220 Inrush
o 6V, 150mA | 6V, 200mA 6V, 200mA | 6V, 500mA | 6V, 1A 1
= 60dB, 1g=0.6UA ! 70dB, lg=4.5UA 50dB, Ig=13uA ! 55dB, Ig=15uA ! 50dB, Ig=8uA !
§ GO ! GO Cap Less ! Cap Less ! GO !
z | | | R
2 Output current 150mA 200mA 500mA 1A

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.
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Voltage Regulator: Low Iq (low speed) Type / Medium Speed Type

& TOREX

» Low voltage regulator: Input voltage 6V or less

Function
Series Name Features Vin [V] Vour [V] lour [MA] 1q [uA] Ron [Q] @ 1if§? dB] | CE |Current Limit Other ;(;;:(r Package
] o SSOT-24 (2.0x2.1xh1.1mm)
/BT xC6242 | charger C for LTO bateries 1560 |2 150 08 4.50 3 |Yes| ILM - L AC 1 SPN-4 (0.90x1 2xh0.4mm)
FEATURED XC6240 1g=0.8uA, 150mA LDO 2.63 85°C USP-6B06 (1.8x1.5xh0.33mm)
1g=0.6uA, High speed, _ _ . o SSOT-24 (2.0x2.1xh1.1mm)
/ VLAY XC6241 150mA 1.6~6.0 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/C. Discharge 105°C USPQ-4B05 (1.0x1,0xh0.33mm)
Cap Less, . o SOT-25. SSOT-24
XC6504 1g=0.6UA, 150mA 1.4~6.0 1.1~5.0 150 0.6 2.13 30 Yes FB+ILIM Cap less/C. Discharge 85°C USPN-4B02. USPQ-4B04
Ig=4.5UA, High speed, ~ y . . SOT-25, SSOT-24
~ XC6217 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GOI/C. Discharge 85°C USP-4D, USPN-4
S | ___XC6215P Lo | ___USP-3 (1.2x1.2xh0.6mm) ___
= XC6215B 1g=0.8uA, 200mA 1.5~6.0 0.9~5.0 200 0.8 2.30 35 Yes FB+ILIM - 85°C SOT-25. SSOT-24
3 USP-4. USPN-4, USP-6B06
5 | ___XCes01P Cap Less | ___USP-3(L2xL.2xh0.6mm)____
o 1 —_ - H o . -
g XCB501A-D High speed, 200mA 1.4~6.0 1.2~5.0 200 13 1.20 50 Yes FB Cap less/C. Discharge 85°C USP—S4O-[J§I§N§4SC\)/;/I—L$;}4—01
= . i o USP-6B (1.8x2.0xh0.6mm)
XC6206 1g=1uA, 250mA 1.8~6.0 1.2~5.0 250 1 1.75 35 - FB+ILIM - 85°C SOT-89, SOT-23
 XC6503P. Cap Less 1 1 1= SOT-89 (4.5x4.0xh1.6mm)
; ) 1.7~6.0 1.2~5.0 500 15 0.47 55 FB+ILIM Cap less/C. Discharge 85°C SOT-89-5, SOT-25
" High d, 500mA
XCB503AD 'gh speed, Stom Yes USP-4 (1.2x1.6xh0.6mm)
B ) N - ) . USP-6C (1.8x2.0xh0.6mm)
v XC6220 Ig=8uA, High speed, 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM GO/Inrush/TSD/C. Discharge | 85°C SOT-25, SOT-89-5
» Medium voltage regulator: Input voltage 18V or less
< Function
g Series Name Features Vin [V] Vour [V] loutr [MA] 1q [uA] Ron [Q] @ lia':? dB]| GE [Current Limit T E)&&r Package
= .
o 1g=5.5uA ) R USP-6C (1.8x2.0xh0.6mm)
5 XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 55 1.10 60 Yes FB+ILIM TSD/C. Discharge 105°C SOT-89-5 ,S0T-25
= 1g=2uA - - | ] . USP-6B (1.8x2.0xh0.6mm)
o XC6201 10V, 200mA 1.8~10.0 1.3~6.0 200 2 2.00 35 ILIM 85°C SOT-89 ,.SOT-25
»High voltage regulator: Input voltage 36V or less
) PSRR Function Topr
Vi Vo V | A
‘qc'; series Name Features V] our V] our [mA] la (WAl Ron [0] @1kHz [dB] | CE |Current Limit Other max. Package
5 XC6216B 1.8~12.0 USP.6506.50T 89.5
,,,,,,,,,,,,,,,,,,,,,, Yes S e
= 28V, 150mA USP-6C (1.8x2.0xh0.6mm)
> . . o
% i 7)7(52767271769 i FB type (XC6216C) 2.0~28.0 | 7279 72731.97 i 150 5 6.50 s FB+ILIM TSD 8sCc | SOT-89-5 ,SOT-25
o _ ) TO-252
XC6216D 1.8~12.0 SOT-89 .SOT-223
28V, 150mA o USP-6C (1.8x2.0xh0.6mm)
v XC6408 Built-in voltage detector 2.0~28.0 2.0~18.0 150 8 3.50 40 No FB+ILIM TSD/RESET 85°C SOT-89-5 ,SOT-25
P Negative voltage regulator
Function
Series Name Features Vin [V] Vour [V] lour [MA] 1q [uA] Ron [Q] @ liﬁ?? dB] | CE |current Limit S ;c;p))(r Package
5 5 . USP-6B (1.8x2.0xh0.6mm)
XC62KN -10V, 100mA -10.0~-2.1 -6.0~-2.1 100 3 3.80 40 - ILIM - 85°C SOT-89, SOT-23
*Automotive ICs are shown on page 25.
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 17 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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Selection Map / List of Main Products @ TOIREX

Voltage Regulator: High Speed Type (Cstendard ) (_ towia ) (CHigh Speed ) (ow poverivion speee )

OVA e .| xcerozrxpero2 | e L
! 1| 36V(Surge 46V) ! !
XC6701 1 'l 300mA 1 1
28V, 150mA | 1| 65dB, 1g=40uA | |
50dB, 1g=50uA | | | |
0 e I B i
I Ve ™~ I I
| 1| XC6209 XC6231 | |
| | 10V, 300mA 10V, 500mA | |
!|  80dB, Ig=25uA 65dB, 1g=35uA
| N J | |
o e e ettt Sttt sttt
! e N N ! s N
XC6415 2ch | XC6221 1| XC6223/28/29 1| XC6222 XC6227 1| XC6230 Multifunction
6V, 200mA x 2ch | 6V, 200mA | 5.5V, 300mA | 6V, 700mA 6V, 700mA 1| 8V, 2A, 70dB, Ig=45uA
65dB, Ig=28uA x2ch | 70dB, Ig=25uA '| 80dB, Ig=100uA '|  65dB, 1g=100uA 65dB, Ig=100uA 1| Reverse current prevention
2ch LDO i N ) i N Inrush ) i L Reverse current prevention/ i \Inrush, llim Adj, FB Type )
g 1 s N 1 e oY
8 XC6241 1| XC6217 XC6233 ! XC6601 Low Vin/Vour ! XC6602-4 Low Vin/Vour 'l XC6220 Inrush
g 6V, 150mA | 6V, 200mA 5.5V, 200mA | Vin=1.0~3.0V | Vin=0.5~3.0V 68V, 1A
5| 60dB, Ig=0.6uA || 70dB, Ig=4.5uA 75dB, Ig=45uA Vour=0.7~18V, 400mA || Vour=0.5~1.8V, 1A /| 50dB, Ig=8uA
c GO i GO L Inrush ) i 60dB, 1g=25uA ; L 75dB, 1g=100uA ) i GO
Output current 3 150mA 3 200mA Low Vin/Vour 3 500mA 3 1A
1| Xce901 ! ! 3
'l -0.9~-12V, 200mA XC6902 ! ! !
I 1| 45dB, 1g=100uA -0.9--12V, 200mA L R o
B ! Negative voltage LDO 45dB, 1q=100uA ! : !
| Negative voltage LDO ), | |
BV — — — -« - © & i

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 18 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



> Low input voltage regulator (Vin =0.5V ~ 3.0V)

& TOREX

(%]
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= Function
§ Series Name Features Vin [V] | Vour [V] | lour [MA] | Iq [wA] | Ron [Q] @ 1iﬁ§? dB][ ce P e i ::;;:(r Package
3 Low Voltage input, UVLO/TSD/SoftStart/ o USP-6C (1.8x2.0xh0.6mm)
o XC6601 Vbias=2.5~6V, 400mA 1.0~3.0 | 0.7~1.8 400 25 0.34 60 Yes FB+ILIM C. Discharge 85°C SOT-89-5 .SOT-25
2 | __XC6604__ | UVLO/TSD/SoftStart/ILIM Adj/C.. Discharge_ USP-6C (1.8x2.0xh0.6mm)
g __ XC6603__ Low Voltage input, 1A 05~3.0 | 0.5~1.8 1000 100 0.15 75 Yes EB | __ UVLO/TSD/SoftStart Adj/C. Discharge_ _ _ 85°C |- ,S,OT:UZSG,\SIB(%QSX%):?_Xgé-,g,mm), -
Vbias=2.5~6V i oL, -69-
v XC6602 UVLO/TSD/SoftStart/C. Discharge SOT-26W. WLP-5-02
» Low voltage regulator: Input voltage 6V or less
Function
Series Name Features Vin [V] | Vour [V] | lour [MA] | Iq [uA] | Ron [Q] @liﬁs?dB] o= P — o ;%T Package
1g=0.6UA, _ u f o SSOT-24 (2.0x2.1xh1.1mm)
IR xce2a1 High Sheey) 150mA. 16-6.0 | 1.2-50 | 150 0.6 0.87 60 Yes FB+ILIM GOJC. Discharge 105°C | USpO.4B05 (Lost.owh0.35mmm)
Inrush current prevention, _ . i ° SOT-25 ,SSOT-24
XC6233 Hiah speed. 200mA 1.7~5.5 | 1.2~3.6 200 45 1.20 75 Yes FB+ILIM Inrush/C. Discharge 85°C USP-4 USPO-4B04
XC6221 High speed, 200mA 1.6-6.0 | 0.8~50 | 200 25 0.80 70 Yes FB C. Discharge 85°C e Saonat
. 1g=4.5UA, N _ : o SOT-25, SSOT-24
= XC6217 High speed. 200mA 1.6~6.0 | 0.8~4.0 200 45 0.80 70 Yes FB GO/C. Discharge 85°C USP-4D. USPN-4
£ XC6415 2ch LDO, 200mA x 2ch 1.56.0 | 0.8-5.0 | 200x 2ch | 28/ch | 1.00 65 Yes FB C. Discharge gsoc | USPEC (L8x20xh0.6mm)
2| Xcezs o5 | | | Inrush/TSD/C. Discharge g5ec | LGA-4BOL (0.75x0.75xh0.3mm)
3 ___ XC6228._ High speed, 300mA, N ~ [ _________Inrush/C.Discharge | T 7 | | USPQ-4B04 (1.0x1.0xh0.6mm) _
£ XC6223 Inrush current prevention 16-5511.2-40 | 300 100 | ge7 80 ves FBHILIM Infush/TSD/C. Discharde 10s°C | SOT-25. SSOT-24 ,S0T-89-5
o) 9 USP-4. USPQ-4B03
XC6219 High speed, 300mA 2.0-6.0 | 0.9-5.0 | 300 25 1.60 70 Yes FB+ILIM - 85°C USR-8B (1.8:x2.0x10.6mm)
Internal reverse current prevention function _ N o USP-6C (1.8x2.0xh0.6mm)
XC6227 Hiah spead 700mA 1.7~6.0 | 0.8~5.0 700 100 0.40 65 Yes FB Reverse/TSD 85°C SOT-Bob SOT28
) N N . . 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 Reverse/TSD/C. Discharge 85°C SOT-89.5 .SOT.25
XC6220 Ig=8uA, High speed, 1A 1.6~6.0 | 0.8~5.0 | 1000 8 0.18 50 Yes FB+ILIM GO/Inrush/TSD/CL. Discharge 85°C USPLEC (0.8x2.0xh0.emm)
High speed, 2A N N Reverse/Inrush/TSD/ B USP-6C (1.8x2.0xh0.6mm)
v XC6230 FB type 1.7~6.0 | 1.2~5.0 | 2000 45 0.18 70 Yes FB+ILIM ILIM Adi/C. Discharge 105°C | gOP.8FD(6.0 X 4.9 xh1.75mm)
» Medium voltage regulator: Input voltage 18V or less
€ -
g i PSRR Function Topr
g Series Name Features Vin [V] | Vour [V] | lour [MA] | Iq [wA] | Ron [Q] @1kHz [dB]| cE Fe e i max. Package
= 10V, 300mA _ _ _ o USP-6B (1.8x2.0xh0.6mm)
§ XC6209 High speed 2.0~10.0| 0.9~6.0 300 25 1.60 80 Yes FB+ILIM 85°C SOT-B9.5. SOT-25
3y  xcest 1|_|0ivh550(érg(,;-\ 2.0-10.0| 0.9-55 | 500 35 1.60 65 - FB+ILIM . 85°C | SOT-89-5 (4.5x4.6xh1.6mm)
» High voltage regulator: Input voltage 36V or less
= . PSRR Function Topr
Series Name Features Vin [V] | Vi | mA] |1 A] | Ron [Q Package
% IV | Vour VI | lour [mA] | g [uA] 1@l @1kHz [dB]| CE | Current Limit Other max. 9
2 XC6701A 28V, 150mA Yes lsc | U R
5 --—------- Hioh 4 2.0~28.0/1.8~18.0| 150 50 6.50 50  f----- FB+ILIM TSD  frmemeqmmm e SERT T EERRERE
=3 XC6701D Igh spee - 85°C :
E SOT-223 ,SOT-89
36V (46V/400ms), N N o USP-6C (1.8x2.0xh0.6mm)
V  XC6702 High speed. Low 14 4.5~36.0(1.8~18.0| 300 40 3.50 65 Yes FB SoftStart/TSD 105°C SOT.89.5 .SOP-8ED
» Negative voltage regulator
E -
2 i PSRR Function Topr
,3 Series Name Features Vin [V] | Vour [V] | lour [MA] | Iq [wA] | Ron [Q] @1kHz [dB]| cE P S max. Package
Z -16V, 200mA B 0= 419 O _ o USP-6C (1.8x2.0xh0.6mm)
5 XC6902 Hioh speed 16.0~-2.4|-12.0~-09| 200 100 3.90 45 FB TSD/SoftStart 85°C SOT-89 .SOT.23
5 -12.4V, 200mA 19254119 O0—q : o USP-6C (1.8x2.0xh0.6mm)
3V  Xceoo1 Gioh 'soeed 12.4~-2.4|-12.0~-09| 200 100 2.50 45 Yes FB TSD/SoftStart/Ct Discharge 85°C SOT.89.5 .S0T 25
*Automotive ICs are shown on page 25.
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 19 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



Selection Map / List of Main Products

Voltage Detector

& TOREX

( Standard )( Low Iq )

Small

10V4

6V

Input voltage

Manual reset

XC61C/G | XC61H/F |

Vin=0.7~10V. Pl Vi=0.7~10V

Vor=0.8~6.0V(1%) V| Vor=1.6~6.0V(2%) !

1g=0.7uA l Ig=1uA 1

| | Separated sense pin type

: : : AEC-Q100 AEC-Q100 )}
1 ! ! XC6133/XD6133 XC6132/XD6132
! ! 1| Vin=1.6~6.0V Vin=1.6~6.0V
| ! ' Vor=1.0~5.0V(1.2%) Vr=0.8~2.0V(1.2%)
| 1 | 19=1.32uA 1g=1.32uA, Hysteresis
1 3 3 Detection/release time external adjustment
: 0 0 external adjustment Detection/release time
| ! ! external adjustment
1 | |
i i i
i[ XC6135 Ultra Low Ig ! ' [ xce118 XC6134
| vn=1.1~6.0v ! "l Vin=1.0~6.0V Vin=1.6~6.0V
'l Vor=0.5~5.0V(1%) | i Vor=0.8~5.0V(2%) Vor=0.8~5.0V(1.2%)
il 1g=44nA 3 1| 1g=0.8uA Ig=1.32uA, Hysteresis
1 ; ; external adjustment
: ! ! Detection/release time
: i i external adjustment
N Lo ooo_o--_-- .. .
-~ | |

XC6136 Ultra Low Iq | | XC6119

Vin=1.1~6.0V | | Vin=0.7~6.0V

Vor=1.2~5.0V(1%) } | Vor=0.8~5.0V(2%)

1g=88nA ! ! 1g=0.9uA
< 1 1

XC6126 | XC6127 |

Vin=0.7~6.0V | Vin=0.7-6.0V

Vor=1.5~5.5V(0.8%) "| Vor=1.5~5.5V(0.8%) !

1g=0.7uA | 1g=0.7uA |

AEC-Q100

XC6130/31,XD6130/31
Vin=1.5~6.0V
Vor=1.6~5.0V(1%)

WDT ON/OFF, Manual reset
Release delay time
external adjustment

AEC-Q100

XC6121-24,XD6121-24
Vin=1.0V~6.0V
Vor=1.6~5.0V(2%)

WDT ON/OFF
Internal release delay time

XC6140/XC6142
Vin=1.1~6.0V

LTO battery voltage
monitoring IC
1g=104nA

e

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.
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Delay time internal fixed

Delay time external adjustment
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Watchdog (WDT)

Battery monitoring IC

v
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Voltage Detector

& TOREX

»Low voltage, voltage detector: Input voltage 6V or less

-, Output Voltage Detector Watchdog
etec T T T T T T T
i | I I I I I I : I
Series Name Features Vi [V] | Voltage Accurac [p(}\] Config.| Output Separated Detection|Release |, IManual, l;ncelf:t?oer? Timeout; EN/ | TOPF Package
Vor [V] 9 Logic [SensePini Delay | Delay ! YS | Reset | Pp - Time ENB| Max.
| I I I I I rotection I
| | | 1 0.350V- | | |
/ - XCGMZ Battery voltage monitoring IC 11-60 7%‘76127'% 08% | 0104 |CMOS iDetect "H" | | | 0.850V | ' cMOoS | 105ec |USPQ-4BO5(1.0x1.0xh0.33mm)
JEET=Y xco140 forLTO batteries T el T N-ch iDetect'L| = . T T0.275V- | " only o SSOT-24(2.0x2.1xh1.1mm)
i . . . , 0.875V | . .
JEETEY xce13s Ultra Low Iq 1.2-5.0 0.088 | cMOS iDetect"H'| - | | | Vorx0.1% | | cmos | USPQ-4B05(1.0x1.0xh0.33mm)
ffffffffffffffffffffffffffffffffffffffffffffffffff L1~6.0F-=--=1 1.0% [~=-=~1 " Dereetolr[ T - RV L ont - 1 - |105°C| SSOT-24 (2.0x2.1xh1.1mm)
XC6135 Ultra Low Ig, Separated sense pin 0.5~5.0 0.044 -ch  Detec Yes | | | VORKST | ny | SOT-25 (2.9x2.8xh1.3mm)
. XC6134 Ta=-40~125°C, 10.8~5.0 | - 1 1 L_Ad | 1
_ XC6133 |Hysteresis external adjustment, Separated sense pin,| 1.6~6.0 | 1.0~5.0 | 1.2% | 1.32 C,\';A_ 815 :B:iitt ::l Yes 1 Adj  Adj | Vorx5% i Yes | - - 1 - |125°C Sggég ggﬁgﬁ%gmm
XC6132 | Release/detection delay external adjustment 0.8~2.0 | | ; TAd ! ! .8x2. .
Internal release delay time, = _ o CMOS ! Detect "H" ! ' 50ms ! o | ! ! o SOT-25,SS0T-24
xce127 Manual reset 07-6.0115-55| 08% | 0.7 N-ch 'Detect'l”| ~ | —gooms ! VoXS% | Yes | - =07 | 85°C | yspN-4 (0.90x1.2xh0.4mm) 2
. CMOS | 1 1 1 1 1 1 SSOT-24 (2.0x2.1xh1.1mm) 8
~ ~ 9 | I % 1 - - - - ° =
XC6126 High accuracy 0.7-6.0|15-5.5| 0.8% | 0.7 Nech | Detect'L ! ‘ | Vorx6% | ‘ ! 85°C | )spN-4B02(0.75x0.95xh0.4mm) 5
- @
Release delay time ~ ' ! ! ! o | ! ! SSOT-24 (2.0x2.1xh1.1mm) =4
XC6119 external adjustment 0.7-6.0 %9 |cmos: . Lo Vs | cMos ! USPN-4 (0.90xL.2xh0.4mm) g
fffffffffffffffffffffffffffffff A, oo 0.8-5.0| 2.0% [-------- iDetectL"F------1 - | Adj rgoooooo | - - | 85°C e
XC6118 Separated sense pin, Release 10-6.0 079 . 08 N-ch ! v ! ! ! Vorx0.1% ! ! Only ! SOT-25 (2.9x2.8xh1.3mm)
delay time external adjustment e ) | es | | 1 Vorx5% | | USP-4 (1.2x1.6xh0.6mm)
»Low voltage, voltage detector with watchdog function
Detect QOutput Voltage Detector Watchdog
etec : : : ‘ : : :
. I I | 1 1 1 1 . 1 TO r
Series Name Features Vin[V] | Voltage |, . [pc}\] Confi. OUtput [Separated:Detection/Release; |, iManual; l;ngf:t?oer? Timeout EN/ ma?(. Package
Vor [V] 9 Logic |sensePin! Delay | Delay | 5 |Reset OPerat Time ENB
: : : : : ' Protection :
Ta=-40 ~ 125°C, 2.5@EN=L | | | | | | |
XC6131 I I I I I I I -
””(:\'?7?7” Watchdog, Release delay 15-6.0|1.6~5.0| 1.0% [9.8@EN=H N-ch !Detect"L" _ L. Ad I VorS% L : B Adj L\,(,e?,125°c SOT-26 (2.9x2.8xh1.3mm)
XC6130 time external adjustment 98 ! : : : D Yes | P DFN1515-6A (1.5x1.5xh0.38mm)
XC6121- Watchdog with EN function, . - ) | - 1 13.13ms | o | | 50ms | . SOT-25 (2.9x2.8xh1.3mm)
XC6124 Internal release delay time 1.0-6.0/1.6-50) 2.0% 10 N-ch . Detect "L T I~400ms | VoS% 1 - ) -1600ms| YeS | 85°C | ysp.6C (1.8x2.0xh0.6mm)
»Medium voltage, voltage detector: Input voltage 10V or less
Detect Output Voltage Detector Watchdog
etec : : : ‘ : : :
; Iq | | | | | | i . | Topr
Series Name Features Vin [V] | Voltage |Accurac Al | config.| OutPut [Separated Detection; Release: Manual; L;ng?:t?:: Timeout! EN/ | max. Package
Vor [V] 9 Logic [sensePin! Delay | Delay | | Reset | OPerati Time ENB
! ! ! ! ! ! Protection !
XC61G | | | | | | | USP-3 (1.2x1.2xh0.6mm)
cB1C 10v 07-100/08-60| 20% | 07 | VOSipetectr| - 1o - veesw ! - 0 - - - |esc SOT-23,SSOT-24
i ! ! ! ! ! ! SOT-89
XC61H 10V cMOS | | | 1ms | | | | SOT-23 (2.9x2.8xh1.3mm)
. ’ 0.7~10.0| 1.6~6.0 | 2.0% 1 ‘Detect"L"| - | | | Vorx5% 1 - - - | - |80°C| SOT-23(2.9x2.8xh1.3mm)
Internal release delay time -ch i I~ i | | |
XC61F y N-ch | ! 1~400ms ! ! ‘ SOT-89 (4.5x4.0xh1.6mm)
*Automotive ICs are shown on page 25.
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&5 TOREX

Load SW
»Load SW
Current Limit Function
Series Name Features Vin [V] Joon — : - 'q Eo | IREn — Ve Package
[mA] Limit Value [mA] ! Setting Method | [MA] | [PA] | [mQ] | current Limit!  Other max.
- 1g=3UA, ~ | ) | ) . SOT-25, SSOT-24
§ XC8101 200mA 1.8~6.0 200 300 ! Fixed 3 0.01 550 FB+ILIM ! C. Discharge | 85°C USP-4 (1.2x1.6xh0.6mm)
‘3 | | SOT-25, SSOT-24
b 1g=3uA, ~ | ) | ) . USP-4 (1.2x1.6xh0.6mm)
a XC8102 400mA 1.2~6.0 400 480 ! Fixed 3 0.01 280 FB+ILIM ! C. Discharge | 85°C USP-6B06 (1.8x1.5xh0.33mm)
g } | USPN-4 (0.90x1.2xh0.4mm)
§ XC8109 900mA, 85mQ, Multifunction 900 75~1300 | égé:)r? al | TSD USP-6C (1.8x2.0xh0.6mm)
E | - e e Tomemeeme e | SS | Ao
< _ . ) _ 500/1000 900/1400 ! . FB+ILIM ! . SOT-25 (2.9x2.8xh1.3mm)
g | XCBI07_ | O5A-2A 85mO, Mulfunction | 2555 | 15002000 | 19002400 | F*ed | 0010001 E Horiumeach V0| 109G USP-6C (L&x2.0h0.6mm)
v XC8108 2A, 85mQ, Multifunction 2000 900~2400 1 Q‘:L:’g’al 1 FLG USP-6C (1.8x2.0xh0.6mm)
»Load SW with ideal diode
Ideal Diode : VF=20mV
Main Power
Vour 5V
Vi
1.5V~6.0V
OpA @ Vin<Vour
T
Vour
Battery _l_ Cn C
For Backup T 0-1HFI To.luF or more
v 7
Current Limit Function
Series Name Features Vin [V] [y — \ - 9 LN CN — TCRr Package
[MA] | Limit Value [mA] ! Setting Method | [MA]l | [MA] | [mQ] | Current Limit!  Other max.

/ XC8110 Ideal diode VF=20mV, 500mA, 1q=3.6UA 500 850 3 3 TSD WLP-4-02 (0.82x0.82xh0.5mm)

”””””” 15~6.0f """t om e Fixed 3.6 0.8 120 FB+ILIM Inrush 105°C SOT-25 (2.9x2.8xh1.3mm)
/ XC8111 Ideal diode VF=20mV, 1A, 1q=3.6UA 1000 1700 ! ' True Reverse USP-6B06 (1.8x1.5xh0.33mm)

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited.
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Push Button Load SW

Requested Current Requested Current
Turn-ON — Ql oua
Turn-OFF oA Inrush Current:Small >
Battery > Vin Vour 1 ¢ Voo Vour * Other Turn-ON Rz
Cn=0.1UF__ C=0.1uF RZEE PMIC or LDO R1 :E R4 :E T Turn-OFF Inrush Currgnt:Small
l or Vin Battery > Vi GATE Vour v . Voo Vour T Other
XC6194 DC/DC Cn=0.14F_~ C=0.1uF_~ PMIC or LDO R1 3 R4S v
PG PG pin : Vour OK: H™ Level EN l Dc%c "
PG pin : Vour NG:" L Level = $SBD MCU XC6193 N
W 4—e-1/0 — 5o Mcu
' swW i4—e-1/0
s SHDN SHDN plnL” Level (Usually) /o SHON ) I;O
R SHDN pin: "H” Level (Shutdown) Vs SHON pin"L"Level (Usually)
R3 SHDN pin:"H”Level (Shutdown)
Istb Iss Push Button E-il l l l push Button E'j' l
Istb Iss
[%2]
@
[v]
Vin Startu Shutdown =
Series Name Features - ‘[\/] lour Isto lq - P - - T - Function Topr Package 3
Min. | Max. [mA] | [MA] | [WA] | Operation Method ' SW "L" time | Operation Method ' SW "L" time max. o]
| | SHDN pin . 3s/5s Power Good =
/ RSN XC6194A l | or SW pin ' /10s/15s Forced Shutdown °
*********** ! ! it i Inrush Current Protection
%C61948|  Push button load | 1000 | SHDN i | UVLO / Short Protection
ush button loa | | pin | - Thermal Shutdown ]
SW equipped 18 | 6.00 0.001 | 013 SW pin e Is 1 Output C. Discharge 85°C USP-8B806
. ; : | | 3s/5s ! (2.0x2.0xh0.33mm)
with Ship function i i SHDN pin | 3s/5s Forced Shutdown
XC6193A ! | or SW pin | /10s / 15s Inrush Current Protection
——————————— ! 5000 ! oo oroveRin . L2981A9S | YvLO / Short Protection
! ! ; ! _ Thermal Shutdown
XC6193B | | SHDN pin | Output C. Discharge
Push Button Reboot Controller
Vin i Shutdown
e s : ‘[V] Iq RSTB Sink Output : ‘ — : Topr Eens
Min. ' Max. [MA] | Current [mA] Configuration Setting Method ' Reboot Delay Time !  Reboot Time max.
| ) | 1s ~ 20s |
_ XCBIS0A | pysh button } N-ch | ExternalResister |~ #5%) } 0.4s i USPN-6 (1.3x1.3x0.4mm)
reboot controller 175 4 600 | 001 30 cMOS _ T 7ssorizss (£5%) 85°C USPN-6BO1 (L.0x1.45x0.4mm)
XC6190B ! Internal Fix ! (£5%) !
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Charger IC

&5 TOREX

~6v SBD ; 1.8~2.7V
cso »- > e LDO for LTO charging ® »
5V > T XC6240 T
usBetc, | Liion/polymer ChargerIC | _, 50 435, 4.40v XC6242 (105°C) 24
XC6808/03/04 > I ;—77r LTO battery monitoring IC
ISET THIN . CE XC6140 —p
XC6142 (105°C) RESETB
LTO battery or RESET
WS
»Charger IC for Li-ion/ Li-polymer
) Charge Charge | Iq |Battery Leakage Shutdown Topr
Series Name Features Batte| Vin [V] ; T ; Package
e v Voltage [V]| Current[mA]|[uA]| Current [uA] Temperature Monitoring' Safety Timer ! Protection Function' ~ Other max.
() T T T
S | xcesosx2i3/4 SMA-40mA, i 4.20 Yes ! Main: ! i
3| et 4.20V/4.35V/4.40V, Lion/Pokmer | 4560|435 5-40  |100| 01 fe-eemeoeeeo- Oy eke ChargClgsec| USP-6BO7 (1.8x2.0xh0.33mm)
o) XC6808xN | 1 cell Li-ion linear charger IC € 4.40 - | Trickle:0.5n | v | Selectable
] 40mA~280mA, Li-ion/Polymer . Main:5h | TSD | o
6 XC6803 1 cell Li-ion linear charger IC 1Cell 4.5~6.0 4.20 40~280 100 0.5 Yes ' Trickle:0.5h | UVLO ! 85°C| USP-6EL (1.8x2.0xh0.4mm)
200mA~800mA, Li-ion/Polymer . _ ' Main:10h ! TSD ! o~| SOP-8FD (4.9x6.0xh1.75mm)
W Xeeso4 1 cell Li-ion linear charger IC 1Cell 45-6.0] 420 200-800 1100 45 ves | Tricke2h | UVLO 85°C| ysp-6EL (1.8x2.0xh0.4mm)
»Charger IC for LTO batteries
) Charge Charge Iq |Battery Leakage Shutdown Topr
Series Name Features Batte Vin [V] Package
2 Voltage [V]| Current[mA]|[uA]| Current [UA] Temperature Monitoring| Safety Timer | Protection Function Other max.
° USPN-4 (0.90x1.2xh0.4mm
m}(}??é% Charger IC for LTO batteries LTO Batteries 1.5-6.0 263 ~150 0.8 0.24 ILIM }959 . J 77777777777777 ) [
XC6240 1g=0.8uA, 150mA LDO JEDLC R : : : : ° 85°C SSOT-24, USPN-4 (0.90x1.2xh0.4mm)
USP-6B06 (1.8x1.5xh0.33mm)
» Battery monitoring IC for LTO batteries
Output Shutdown
) Iq - - ) Topr
Series Name Features Vin [V] | Vor [V] |Accuracy n . |Separated Detection Release Manual|Inconsistency(Timeout| EN Package
Configurati Logic H max.
WAl niguraton) - Logt Sense Pin| Delay | Delay s Reset | Prevention | Time |/ENB
JEEET xce142 | LTO battery voltage monitoring IC 16-21 oMos |active - 0.350V-0.850V oMOS USPQ-4B05(1.0x1.0xh0.33mm)
”””””” Release voltage = 2.450V (XC6142)| 1.1~60 [~~~ "~] 0.8% 0.104 . - - - [ - - - 105°C"U’S’};’”’”””””””””
_ - N-ch Active "L" g onl Q-4B05(1.0x1.0xh0.33mm)
XC6140 |Release voltage = 2.475V (XC6140) 16-22 0.275V-0.875V y SSOT-24(2.0x0. Ixhi. Amm)
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Automotive IC (AEC-Q100 compliant)

mVoltage Regulator

i PSRR Function Topr
Series Name| AEC-Q100 Features Vi Vi | mA Iq [pA Ron [Q Package
Q V] our V] our [mA] q[kAl ol @1kHz [dB] | CE | Current Limit Other max. ‘
XD6506 Grade2 'qfsodfn“AA’ 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)
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 (4.5x4.60xh1.6mm)
XD6702 Grade2 36V (46V/400ms), | 45 360 | 1.8-18.0 300 40 3.50 65 Yes | FB+ILIM SoftStartTSD 105°C | SOT-89-5 (4.5x4.60xh1.6mm)
High speed, Low Iq
mVoltage Detector
> Voltage Detectors
Detect Iq Oquut ‘ ‘Voltage ‘Detector‘ ‘ Watc‘hdog Topr @
Series Name| AEC-Q100 Features Vin [V] | Voltage | Accuracy [MA] .| Output |Separated DetectionRelease: i Manual iInconsistency| Timeout | e Package g
Vor [V] Config. | . i i . Hys i ; : [EN/ENB 0 5
: Logic |Sense Pm: Delay : Delay : : Reset: Prevention | Time a
Ta=-40-125°C, ! L <
FEATURED XD6132 0.8~2.0 CMOS 'Active "H" Coadp @

77777777777 Hysteresis external adjustment, | | oo ) | | .| SOT-26 (2.9x2.8xh1.3mm)
Gradel | gonarated sense pin, Release/ | 6760 1.2% 132 N-ch iActive "L" Yes ! adj ! adj o o ¥ Yes ! . o7 125°Cysp-6C (1.8x2.0xh0.6mm)
XD6133 detection delay external adjustment ! ! Vorx5% ! !

»Voltage Detectors with Wacthdog function

Detect | Output Voltage Detector Watchdog -
i : ‘ ‘ ‘ ‘ ‘ : onn
Series Name| AEC-Q100 Features Vin [V] | Voltage |Accuracy [p(j\] Confi | Output |Separated DetectionRelease Hvs 'Manual lInconsistency| Timeout :EN/ENB maF:(. Package
Vor [V] g | Logic |SensePin: Delay i Delay Y | Reset | Prevention | Time |
XD6130 Ta=-40~125°C, 9.8 | | | | . Yes | -
,,,,,,,,,,, Gradel Watchdog, Release delay [1.5~6.0| 1.6~5.0 | 1.0% [25@EN=L N-ch 'Active "L" - ! - voadi  Vorx5% - - adj r------1125°C| SOT-26 (2.9x2.8xh1.3mm)
i | adj : = | | | | Lo |
XD6131 time external adjustment 9.8@EN=H : : : : : : : Yes
XD6121- Watchdog with EN function, T | 1 3.13ms | | | 50ms | .
XD6124 Grade3 Internal release delay time 1.0~6.0| 1.6~5.0 | 2.0% 10 N-ch :ACtIVe L - ! ' ~400ms :VDFXS% ! - ! - ~1600ms. Yes 85°C | SOT-25 (2.9x2.8xh1.3mm)
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N-channel MOSFET P-channel MOSFET
Series Name package Vbss | Vess Ip ‘ Ros(on) (Max-) [Q] ‘ Ciss Series Name package Vbss | Vess Io ‘ Ros(on) (Max-) [Q] ‘ Ciss
g IVl | VI | [A] | Ves=1.5V | Vos=2.5V | Ves=4.5V | Ves=10V | [PF] g IV | M | [Al |Ves=-1.5V ! Vos=-2.5V | Ves=-4.5V | Ves=-10V | [PF]
__XP222NO3017R-G _ (20 | #8103 | - . 18 . 13 - |18 oo | SOTTs | f s s a
_XP23INO2017RG | SOT-723 | | |02 ) - i 11 . 5 i - |65 (8.000pcs/Reel) - | | |
__XP232N03017R-G | (8.000pcs/Ree) | 77 | 03 sies 2 2 ssre | SOT528 | oo o] o, s s ”
XP261N70027R-G 60 | +20 | 0.15 - 1 - i 55 | 5 18 (3,000pcs/Reel) - 1 1 1
__XP222N03015R-G _ |20 | 8 | 03 | S T - T S Ut B L 18__  __XP221PO5013R-G 20 | sg 981 SO S - S - S B S I 60 __
XP231N02015R-G SOT-523 0.2 -1 5 6.5 XP222P08013R-G | SOT-323-3A = |08 - ' 065 | 056 | - 118
777777777777777777 3000 /R | 30 i20 N oo Tt Tt TT T r----{-~~"~-"~"Yfr-~"-""1-~"~"~"“""“"*“"~“""fr~"~""~"~"°"~"~"Y"qi‘°" " """~ ‘*"°*"°~"*"y*/ """/ *" """ ;|\°”°~°/ °~/°°
__XP232N03015R-G _| (3:000pcsiReel | 77 | TT7 | 03| - i.......25 . 2 |22 XP231P02013RG |(3000pcsiRee) | | l-02| - 8 5 1 - | 3
XP261N70025R-G 60 | 20 | 0.15 - 1 - I 585 1 5 18 XP232P05013R-G T 045 - 1215 1 125 1 - 56
__XP222N03013R-G _ jo3 | - 18 13 1 - | 18 __XP221POSO1TR-G 1051 . .19 o138 - 60 __
__XP224N06O13R-G 20 | #8|06| - 1 08 i 07 & - | 60 _  __XP222P0801TR-G 20 | 8 | 08 | -1 065 i 08 i - | 118
__XP223N10O13R-G | | | | 10| 1 10 .08 . 03 . - | 99 __XP223P1501TR-G |SOT-23(TO-236)| | | -15| s 023 . 017 . - | 165
XP231N02013R-G 0.2 - 11 5 6.5 XP231P0201TR-G | (3:000pcs/Reel) 0.2 - 8 1 5 . 34
777777777777777777 SOT-323-3A e et e S E
__XP232N03013R-G | (3 000pesiReel) | g9 | 490 [0S {ocoooobootoooao 252 22 __XP232PO0S01TR-G 80 | |45 - a2 x2S e 156
~ XP233N05013R-G los| - &+ a4 . 15 o 40 XP233P1501TR-G +20 | -1.5 - 0 - 1 033 ! o019 160
__XP234NO8O13R-G | | | | 08 | . -l - i 04 1 02 | 64__  _ XP152A12COMR-G_ | 20 | #12 | 07 | -, 05 1 03 . - |180
XP261N70023R-G 0.15 - 1 - I 55 | 5 18 XP152A11E5MR-G SOT-23 0.7 - 1 - | 045 | 025 160
777777777777777777 60 | #20 [-Zo-q---oo-oooroooiioooano STl SoolmSo L DITTEITTOTIN T (3 000pes/Reel) | 30 | #20 [ootoq-mom oo mreooooman oo Tl ST STl
XP262N70023R-G 0.3 -0 . 121 1 16 30 XP202A0003MR-G 3.0 - - 1 0095 | 0067 | 435
__XP222N0301TR-G _ 103 | - .18 13 - | 18 __XPI62AI2A6PR-G soT.ge -0 225 ... 03 017 . - |310
__XP224N0G01TR-G _ 20 | +g [O8 o1 085 L 07 oL 60 XPIG2ALICOPR-G_| 4 goopes/Reel) | .30 | 420 |22 1---- Toboooo..5 028 4 015 ) 280
~ XP223N1001TR-G | 10 | 10 @ 03 03 1 - | 9 XP202A0003PR-G 5.0 - .- 1 0l | 0059 | 450
__XP225N2001TR-G | | )] 20 | . -1 013 101 i - | 280
__XP23IN0201TR-G _ 0.2 - 11 . 5 - 6.5 > Package
__XP232NO301TR-G _ . | SOT-23 2.9:02 SOT-23 (TO-236) 2.8:0.1
~ _XP233N0501TR-G | SOT-23(TO-236) | | h=1.3 MAX. = h=1.15 MAX. =
XP234N0801TR-G _ | (3.000pcs/Reel) p=1.9 N p=1.9 N :
777777777777777777 I L 5 coca Bececeeee Ty o
__XP235N2001TRG _ S N - S N
__XP236N2001TR-G _ E - ST B vy H
XP261N7002TR-G - Actual size = = - Actual size
__XP262N7002TR-G _
XP2BANOS0ITR-G SOT-323-3A 2.1:0.1 SOT-523 16101
- 7;(I37276737l\17170707171:Fi—7(37 - hil.l MAX. .T‘.j" hio.g MAX.
p=1.3 - p=1.0 -
XP151A13A0MR-G | 2 " | 2
”””””””” S SOT-23 E @ - @
_ XPISIALZAZMR-G_| 5 qo0pcsiReel) - - < - - 3
XP151A11BOMR-G E ) : )
- Actual size - Actual size
XP161A1265PR-G
””””””””” SOT-89
__XP161A1355PR-G _ (1,000pcs/Reel) SOT-723 1.240.05 SOT-89 o ass01
XP161A11A1PR-G o AR P f ' f
p=0.8 7o) p=15
S I ATV IR ) g B R R AN IR ) m
: & : @
= " | - - . ~
- Actual size - Actual size
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Schottky Barrier Diode

Series Name Package VR : Reverse Voltage [V] IF : Forward Current [A] VF : Forward Voltage [V] IR : Reverse Current [mA] | Ct: Capacity between Pins [pF]
SOD-723
XBS013S16R-G (3,000pcs/Reel) 30 0.1 0.71 0.002 6
XBS053V15R-G 20 0.5 0.40 0.1 12
777777777777777777 SOD-523
___XBSO13SI5R-G (8,000pcs/Reel) ... 4 06 0 ot | 0002 | 6
XBS024S15R-G 40 0.2 0.53 0.002 5
___XBSOS3VISR-G SOD-323A I D S SR 040 e ] 2
XBS104S13R-G (3,000pcs/Reel) 40 1.0 0.49 0.2 35
XBS104S14R-G SOD-123A 0.49 0.2 35
777777777777777777 40 1.0
XBS104V14R-G (3,000pcs/Reel) 0.37 2 150
___XBS203VISR-G R 20 035 | S 80
__XBSSO3VISRG ||l 30 . 086 . S s .
XBS204S19R-G 0.49 0.2 180
777777777777777777 SMA-XG 20 g
___XBS204VI9R-G | (3 goopcs/Reel) 0 046 . 01 s e
__XBSSOaSI1ORG ||l 30 047 98 80 g
XBS206S19R-G 60 2.0 0.62 0.3 120 g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =
XBS306S19R-G 3.0 0.59 0.3 195 @
> Package
- - - 1.3+0.1
SMA-XG 51 SOD-123A 1620.1 SOD-323A
h=2.1 h=1.25 MAX. = h=1.0 MAX. ]
) ) T T T 3 ] T T T g
- - _ H - ©
. - A ’ - 1 E
7 Actual size ’ Actual size 7 Actual size
- 0.75-0.85 - 0.6£0.05
SOD-523 SOD-723 t
h=0.77 MAX. h=0.65 MAX. =
~ — 1
S S - N N R TR o
- | - +
- 0 E ~
S B S - '
g B =
- Actual size - Actual size
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Solution Guide @ TOIREX
For Primary Battery, Low Iq Solution

mFrom 3V Li primary battery or 1-2 dry batteries to MCU by Step-up DC/DC Product Features

elssue: High efficiency / Low EMI / Low ripple Step-up DC/DC XCL103 Inductor built-in, PWM/PFM, 3MHz, 450mA@3.3V—5V
Small size / Low consumption / Long battery life .
XC9145/m PWM/PFM, 1.2MHz, 430mA@3.3V—5V

OStep-up Ultra Low Ig, Ig=400nA
DC/DC
Viy RESETB PWM/PFM, 1.2MHz/3MHz, 750mA@3.3V—5V
@ Ultra Low Iq RESET ¢ | PoRorl/O xcet4s [IEEIN Low Ron Bypass function
XC6136N ot ®@RESET IC | XC6136 [l | lq=100nA class Ultra Low Ig
ow lq
MCU / RF @Step-up DC/DC for MCU
Lx 3.3v
MY @ Step-up DC/DC »{ VDD (@) For low power consumption
1x Dry cell :0.9~1.6V PWM/PFM : XCL103 l 1/0 eGeneral usage . Always step-up
2x Dry cells in series: 1.8~3.2V __| > ERLS T High efficiency, including at light load, is achieved using an Iq = 400nA Ultra
Li Primafy((sMggz; 18-s.2y L BAT xcon4s } [ semor | Low Iq PWM/PFM control Step-up DC/DC (XC9145) for always-on.
2, L 2.4~0. A '
ce & | ) . .
I R el ow consumption method : Step-up only when the MCU is active
For Bypass type The “Bypass function” of Step-up DC/DC supplies battery voltage directly to the
MCU during sleep of the MCU, and boosts only when needed. (XC9148)
(b) For small size / low EMI
The inductor built-in “micro DC/DC” XCL103 is suitable for small & low EMI.
m3V Li primary battery or 2 dry batteries to MCU directly EreluE: Features
e|ssue: Discharge prevention of battery at shipment / Countermeasure for system freeze ®Push —— Isre=1nA, Ship (shutdown at shipment)
Low EMI and low ripple Step-up DC/DC for RF / Sensor button SW For system freeze, Preventing liquid leakage (UVLO)
XCL102/03 Inductor built-in, PWM/PFM, 3MHz, 450mA@3.3V—5V
Step- PWM/PFM, 1.2MHz, 430mA@3.3V—5V
Vin ® Ultra Low Iq RESET | RESETB @DCE/leép XC9145 /m Ultra Low lg, Ig=400nA
i ‘es- 1 8~ > XC6136C
ﬁi"PE:i?]’q ;f;'(sw::os)e”es; 123% S 1 } xc9147/48 (TN | PWM/PFM, 1.2MHz/3MHz, 750mA@3.3V—5V
(S0Ck)  -2.4-36v | @ Pushbutton | POR or 1/ ®RESET IC| XC6136 Ig=100nA class Ultra Low Iq
Load SW: XC6194 L VDD . o . .
! } ” J T ®Push button load SW with built-in Ship function : XC6194
swW SHD
§ S U Y Low la MCU The added Push button load SW XC6194 with built-in Ship function (shutdown
; ) H— during shipment) makes the discharge current from the battery during shipment to
Q 777777 o ----- €-------- @ - » 1/0 1nA. Also suitable for use as a main power switch, forced turn off when the system
! SBD (Low IR) CE freezes, and preventing liquid leakage from a battery.
- xss:1v;s @ Step-up DC/DC 4—‘
Push button - PWM/PFM : XCL102/03 | 33y @Step-up DC/DC for RF / Sensor
For both XC6194 and MCU 777 — XC9145 > . . .
XC9147/48 RF / Sensor eBoost when the sensor / RF is operating, and shut off when unnecessary with the
“Load disconnection function". The inductor built-in “micro DC/DC” XCL103 is

suitable for small size, low EMI and low ripple.

eFor Always-on RF / Sensor
The XC9145, Ultra Low Iqg PWM/PFM control with Ig = 400nA,

always provides high efficiency. Selection Guide P.14-23
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For Li-ion Rechargeable Battery, Low Iq solution

mEquipment using Li-ion / Polymer rechargeable battery : 10T sensor / wearable etc. Product Features
elssue: Discharge prevention at shipment / Countermeasure for system freeze (DLi Charger IC| XC6803/08 CCI/CV charging, CC=~280mA/40mA
High efficiency / Ultra Low Iq Step-down DC/DC @Push Iste=1nA, Ship (shutdown at shipment)
Low noise LDO for RF / Sensor button SW XC6194 / Counter system freeze, 1A
Ve | ©Ultra Low Iq RESET | RESETB xcL232 JBEETN | Inductor built-in, 1Ig=200nA, PFM, 150mA
XC6136N ®gtg/%%°""” XC9276 1g=200nA, PFM, 150mA, Vs
_ XCL202 Inductor built-in, PWM/PFM, 1.2MHz, 400mA, Ultra low EMI
N cso v @LDO xc6241 [N | 19=0.6uA, PSRR=60dB, GO, 150mA
USB etc. (Dléir;ion/Po(I:ymer 3.3~4.2V @ Push button @) Step-down DC/DC I/O PORor I/0 ®RESET IC XC6136 1g=100nA class Ultra Low Iq
arger | o Load SW: XC6194 I : XCL232 o> . L . .
XC6803/XC6808 M oa ditratowla :g;m AV g M @Push button load SW with built-in Ship function : XC6194
ISET SW SHDN " |
v § A Ultra low EMI: XCL202 (1.sv)§ Low g MCU Shutdown at shipment, and suitable as a countermeasure for system freeze.
! } | VSET A q
e% | ; ! (XC9276) |- - - - - - - 4--1 3Ultra low Ig Step-down DC/DC for MCU
RISET [ R I I . .
NTC > - ; ,,,,, P &yl VO Ultra low Ig DC/DC are suitable (XCL232, XC9276 : 1g=200nA), in particular, the
| 58D (Low IR) p Vser function of XC9276 which lowers Vour when the MCU is sleeping.
= E] XBS013S 4—] The ultra low EMI “micro-DC/DC” XCL202 is suitable for the sensor.
r L] @ Lbo
5 3v
bush button GO :XC6241 > RF/Ssensor @LDO for RF / Sensor
For both XC6194 and MCU The GO function which changes operation of the LDO automatically between Low
Ig and high speed achieves both low Iq and high speed response. (XC6241)
mEquipment that requires multi-voltage from a Li-ion/Polymer rechargeable battery Preelus RGeS o
elssue: Small / High efficiency / High speed / Low EMI Step-down DC/DC ®Charger IC | XC6803/04 CC/CV charging, CC=~280mA/800mA =
Automatic switching of 5V input / Li battery ] Ideal diode IC o
Discharge prevention at shipment P Push button @1deal diode | xC8110/11 /IEEIIN | \/F-20my. 500mA (XC8110), 1A (XC8111) g
Countermeasure for system freeze Addtion of reset funcion | REbOOT XCB190 | 12 XCL201/02 Inductor built-in, PWM/PFM, 1.2MHz, 400mA, Uttra low EMI
at system freeze VIN RSTB T E] gtgﬁs‘(‘fw” XCL205/06 Inductor built-in, PWM/PFM, 3MHz, 600mA
—\\\—o XCL211/12 Inductor built-in, PWM/PFM, 2.4MHz, 2A
I ©Reboot IC | XC6190 Output reset signal by holding SW1 and 2 at "L"
- v
Yy v
5V .
USB etc. SBD Step-down DC/DC /O RESET 1/0 ®Idea| diode IC
—> s < * ;gtig;/ﬁtigz 33y 7| VeR-to Automatic switching of 5V input and Li battery with ideal diode. (XC8110/XC8111)
® Li-ion/Polymer 3.3~ / 200mA Adding an Nch FET realizes a shutdown function at the time of shipment.
¥ v ——P- MPU/Memory
s xcesoa ¢— @ deal diode sw FPGA ®Step-down DC/DC for MPU / Memory / FPGM (POL)
XC8110/XC8111 Step-d DC/DC . . . . e .
VS ISET THIN Xci’;o;};'&m Tov VDD_Memory Stable operation / small size / low EMI are realized by placing Inductor built-in “micro
CE 400mA DC/DC” in vicinity as POL. (XCL201/XCL202, XCL205/XCL206, XCL211/XCL212)
\ ® ©@Push button reboot controller : XC6190
® Step-down DC/DC
ch.Zuc}v)szzu 0.0V VDD_Core Adding a push button reboot IC that can reboot the system by pressing and holding
Neh FET soomA |_I/0 a physical SW as a countermeasure for the system freeze.
XP222N ) ;
{ The SW can be shared with other functions such as MCU control.

Addition of shutdown function

Selection Guide P.12-23
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Low power consumption method

& TOREX
utilizing operation range of MCU/SoC

mChanging the output voltage according to the operation of the MCU for low power consumption of the entire system / long battery life

Tech trend and challenges
¢ Current MCU / SoC can operate in a wide voltage range (e.g. 1.6 to 3.8V)

3V is often required for analog operation and high-speed processing, but the power supply voltage can be ——

reduced to 1.8V during sleep mode of the MCU / SoC.

TOREX Proposal : Low Power Consumption Method

¢ Changing the output voltage according to the operation of the MCU / SoC, the power consumption in the

standby state can be significantly reduced. o ey 3 Time I of MCU - Time
« Step-down DC/DC : Switch the Vour using the Vser function. (XC9276) A 4
 Step-up DC/DC  : Switch the Vour using the Bypass function. (XC9148) T—— ‘ ‘ A
Ultra Low Iq Step-down DC/DC with Vser Low Iq Step-up DC/DC with Bypass B = - -
Vour can be switched by the Vser pin. Switching the operation between step-up and bypass. i g

aditional powering to MCU J New powering method to the MCU
The supply voltage is constant regardless of the MCU operation. Reduces power consumption by lowering the supply voltage during sleep of the MCU.
VDD of MCU VDD of MCU
A A
3.0V

2.6V
8V - -
monp ] | ] 1] ] e

Ultra low Iq always realizes high efficiency. During sleep of the MCU, Iq of the DC/DC is OpA Battery Life (Comparison with @ = 100)

in the Bypass mode.

180
m;slasg Triple battery life with XC276 + Vser Function
Li-ion Li Primary B, Acthvs 300
3~4.2V 1.8°3.2V 5 »
—> —» VDD —» VDD 3 ]
> Ultra Low Iq Low | Step-up DC/DC Low | = LA
=]
¢ Step-down DC/DC a9 XC9148 q 2 2
XC9276 MCU / RF Bypass type MCU / RF E z 150
ser [ 1/0 CE €4—1/0 4 £
PCM S =
E 100
]
H: Step-down to 3.0V H: Step-up to 3.3V 2 i
L: Step-down to 1.8V L: Bypass the battery voltage
@ uitra-Low IQLDO () Ultra-Low I DC/DC (3) Ultra-Low IQ DC/DC (@ uttra-Low 1Q DO (@) Ultra-Low 1Q DC/DC (3) Ultra-Low 1Q DC/DC
XC9276 + Vser XC9276 + Vser
Function Function

mXC9276 - Ultra Low Iq Step-down DC/DC with Vser function
eHigh efficiency of 80% or more even at lour = 10pA with 200 nA Ultra Low Iq

eFurther lower power consumption with the Vser function that changes Vour
according to the operation of the MCU

Vin :1.8~6.0V o

Vour 1 0.5~ 3.6V (2 values set) — Vo
Selected by H/L of Vser pin

lout 1 150mA L

Iq 1 200nA

Control : PFM

Function : Vser (Select Vour from 2 values set) o

Topr :-40C ~ 85C

Package : WLP-6-03, SOT-26W, USP-8B06

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

| new
uXC9147 | XC9148 - Small and high efficiency multifunctional Step-up DC/DC

eSpace-saving including peripheral parts, high-efficiency Step-up DC/DC
el oad disconnection / Vour OR / Bypass types can be selected according to the usage

ViN :0.9~6.0vV

Vour :1.8~55V

fosc :1.2MHz, 3MHz

lout 1 750mA @3.3V — 5.0V 23 XCO147/XCO148
500mA @1.8V — 3.3V Vin Vour

Control : F-PWM (XC9147), PWM/PFM (XC9148) Can

Type . Load disconnection (XC9147/XC9148), 10pF 105;)(2
Vour OR connection (XC9148) or Bypass (XC9148)

Topr :-40°C ~ 105°C

Package : SOT-89-5, USP-6C

30 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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For further lower power consumption / Battery life improvement

mThe Ideal diode that reduces power loss at Schottky diode

Tech trend and challenges
» There are many diodes in power lines for preventing reverse current

* The SBD has a Vr loss of about 0.4V and a loss due to leakage current.
With IF = 1A, the VF loss is as large as 0.4W, which is an obstacle to high efficiency
and miniaturization.

TOREX Proposal : Replacement from SBD to Ideal diode
Achieves VF = 20mV with a Load SW equipped with Ideal diode function.

Power loss below 200mA is reduced to 1/20 of SBD, and loss at 500mA is significantly reduced to 1/6.

The large leakage current of the SBD is now reduced to OpA with the Ideal diode.

In addition, protection functions such as current limiting greatly improve safety.

Using an Ideal Diode : XC8110/XC811.

Using a Schottky Diode
V=045V

Ve=0.0/75V

mThe Ship function that suppresses battery discharge during shipment

Tech trend and challenges

* The customer may not be able to start using the new product because the battery discharge
current during shipment is large and the battery is exhausted when the package is opened.

« In terms of waterproofing and ease of use, it's getting difficult to prevent discharge by using
a conventional plastic insulation tab on the battery.

TOREX Proposal : Suppression of battery discharge by Ship function
The Ship function of the push button load SW suppresses battery discharge to 1nA during shipment.
Start using just by pressing the push button.

Without Ship function With Ship function

i pi = 5
7 7 -
I w
saary 1,
3 ¥
Production Shipping Warehouse Purchase Start to use Production Shipping Warehouse Purchase Start to use
‘k FAL Laa aais
:lua-bﬁ» m|® [ FAL » » u'm »
ot ready to use,
@ @ [ needs to be charged. = = @ f p?&
- ush a button

J/ new |
uXC8110 / XC8111 - Ideal diode load SW

el oad SW with Ideal diode function equivalent to Vr = 20mV
eFor OR connection of multiple power lines and backup

Vin :1.5~6.0V
Jour - 500mA (XC8110), 1A (XC8111)
\3 1 20mV @200mA or lower
75mV @500mA
Ron :120mQ @ WLP-4-02
Iq : 3.6uA (at Forward bias) Vin

1.5V~6.0V
OpA (at Reverse bias)

Standard : IEC 62368-1:2018 Certified
Topr :-40°C ~ 105°C
Package : SOT-25, USP-6B06, WLP-4-02

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

lrciuveo
uXC6194 - Push button Intelligent load SW with built-in Ship function
eThe Ship function prevents battery discharge during shipment and can also

be used as the main power switch
eSuitable for long battery life, and also for forced off in case of system freeze

Vin :1.8~6.0V
lout 1A
Ron  :0.140@3.0V o = m,i i ] & o
o T Vi
ISTB : 1nA (at shutdown) XC6194 oeme
Iq S 0.13pA - s || Mev
Topr :-40°C ~ 85C w T 1o
Package : USP-8B06 l t & rasme) l
31 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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POL Solution for Multiple Power Rails

mPOL multiple power rails for MPU / FPGA

elssue: Stable operation and reduction of CL and decoupling capacitors
Small size / High efficiency / Good heat dispersion / Low EMI
Start-up / Shutdown sequence

@ RESET

with release delay
XC6119C (ex. 2.8V)

Cd

L

RESETB #

i

& TOREX

Product Features
@®Step-down | XCL205/XCL206 | Inductor built-in, PWM/PFM, 3MHz, 600mA
DC/DC XCL211/XCL212 | Inductor built-in, PWM/PFM, 2.4MHz, 2A
(@QRESET IC XC6119 Low g, Release delay with external Cd

@Step-down DC/DC for MPU / Memory / FPGA as POL
Stable operation / small size / low EMI are realized by placing the Inductor

3.3v SOR built-in “micro DC/DC” in the immediate vicinity as POL. (XCL205/XCL206,
e 300mA & o] VoD 10 XCL211/XCL212)
- @ Step-down DC/DC 1 - o .
XCL205/XCL206 a I @Monitoring 5V input
¢ Ce Monitor 5V input with the voltage detector.
A MPU/Memory For start-up / shutdown sequence control and notification of voltage drop
(@ RESET RESETB ; SBD FPGA to MPU. (XC6119)
with release delay 4—o» 10
XC6119C (ex. 4.2V) ®Start-up / Shutdown sequence
1.5V 1A . . .
L I e i VDD_Memory The RQ delay to each CE terminal of the DC/DC and the CL discharge function
; XCL211/XCL212 make it easy to implement start-up / shutdown sequences.
.b—/\A/\/t' CE cL I Drive the RC delays with the CMOS output type (XC6119C) voltage detector.
g VDD_I/O
0.9V 1.5A 5
< @ Step-down DC/DC 1 VDD_Core 9
e XCL211/XCL212 o 5 VDD_Memory
L > cE I i
®s shutd 1 »— VDD_Core
tartup / shutdown P / /
sequence with RC Delay CL Discharge »
Sequence of each power rail
mBenefit of POL (Point of Load)
Case of PMIC Case of POL Problems of PMIC
Impedance « Unstable operation due to long wiring and GND interference
/\ » Therefore, many capacitors are required for each part
. Corel (4-9—@ Corel <-@- xcl « Heat concentration and EMI from long wiring
P e b DC/DC )
‘o _ep| vop_10 Core? 49— e —¢— P VDD_I0 Core2 |49~ Benefit of POL and TOREX proposal
PMIC - - FPGA / SoC T oc/oc | FPGA /SoC T * Short wiring length by placement in the immediate vicinity
9 - Achieves stable operation and reduction of capacitors
_ - Easy heat dissipation due to heat source separation,
? Memory |49~ Memory | 4—@- XL and reduced EMI
X \/ Analog % Analog % DC/DC . . . . .
+ i * By using the Inductor built-in "micro DC/DC" XCL, it can be easily
XCL placed in the immediate vicinity, and stable operation, lower EMI,
ez pc/oc | 7h7 and easier design are possible
Selection Guide P.12,20-21
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Inductor built-in "micro DC/DC" that realizes small size / low EMI

s TOREX original Inductor built-in "micro DC/DC"
Tech trend and challenges EMI comparison of Inductor built-in DC/DC and standalone DC/DC

« In order to improve the power quality, it is ideal to place power supplies as POL CemvEniene Preslis micro DC/DC micro DC/DC
in the immediate vicinity to the FPGA / SoC, but this may cause noise interference XC9236 3MHz XCL206 3MHz XCL202 1.2MHz

and there is a risk of abnormal operation
« If the power supply circuit itself is large, it cannot be placed in the immediate vicinity c
of the FPGA / SoC, and the characteristics as the POL power supply cannot be fully -g o
utilized S
T o
>
w
TOREX Proposal : Original Inductor built-in “micro DC/DC”
1. Significant miniaturization of power supply circuit
With the following features, we have achieved a significant reduction in mounting E
area and provided the smallest class power supply solution. g
o
« Unique structure / Select the optimum inductor for the internal IC chip = ';’
« Efficient heat dissipation performance is realized by being able to connect the IC ° T
chip / coil directly to the PCB & g
2
10x7mm = 70mm? 4.5x4.0mm = 18mm? §
E N
s I
75% g 9 v
. (5 reduction z 3 2
@ o 1L/ I g
— | g 8
Cl NEd ¥ 8 =
W’ GND 0 VBAT
Stand alone DC/DC Inductor built-in “micro DC/DC”
Main external parts : 3 pcs Main external parts : 2 pcs I
Low EMI g
N
2. EMI reduction due to unique Inductor built-in structure T 5 1
. ) - 0
The noise radiated from the IC can be significantly reduced cgT I m-.“l“!!m
compared to the IC alone due to the unique structure such a oy D] —— Fraquency bl
as the pocket type that covers the IC chip with a coil. & 5 - -
O =
It can _be p!acgd in the immediate vicinity of RF ICs / Sensaors, etc., contributing g : T T T :
to miniaturization. O % BN i
> s i " Wi
() g 2 - n
S o | Il i
., IR . IR
Froquency z] R lw—tmrllﬂl H

Bias Condition : Vin=3.7V, Vour=1.8V, Iout=200mA
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Solution for 12V/24V input

m12V/24V input, various small devices / modules : Industrial Sensor / 10T

elssue: Miniaturization / Low EMI / Heat dissipation
Correspondence to input voltage fluctuation

12v/24v

5V
® A\
@ Step-down DC/DC é
XC9270/XC9271 3.3V
PG @ Step-down DC/DC 200mA
XCL201/XCL202 ° VDD
XCL205/XCL206 Low Ig MCU
VSEN | @ VSEN separated RESET (¢ s
XC6118N
| XC6134N (Hys Adj) . hd 1/0
|
| A(HYS) cd L :E—I
— AN~ g @ Step-down DC/DC 3v
XCL201/XCL202 100mA
XCL205/XCL206 RF / Sensor
mPOL solution for multiple power rails from 12V input
e|ssue: Small size / high efficiency / heat dissipation / low EMI power supply from 12V input
Start-up / shutdown sequence 12v
Small and high efficiency Step-up for panels, etc. 50mA
@ Step-up DC/DC OLED, LED
XC9119 -
12V/24V 5y ce 4
@ Step-down DC/DC » 5V
XC9270/XC9271 3.3V
200mA |/0
@ Step-down DC/DC e VDD_IO
XCL201/XCL202
vsen | @ VSEN separated RESET ¢ W’ CE  XCL205/XCL206
XC6118C SBD MPU/Memory
! XC6134C (Hys Adj) itop 0 FPEA
[ RESETB
‘ A(HYS) cd |
VDD_M
LJ\/\/\/‘J E @ Step-down DC/DC 1.5V —viemory
| RCDelay cE XCL205/XCL206 200mA
@ Step-down DC/DC 0.9v VDD_Core
XCL211/XCL212
RC Delay CE / 800mA
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 34
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Product Features

(DStep-down DC/DC [XC9270/ XC9271| 30V, 300k/500kHz, 2A

XCL201/ XCL202| Inductor built-in, PWM/PFM, 1.2MHz, 400mA, Ultra low EMI
@Step-down DC/DC [XCL205/ XCL206| Inductor built-in, PWM/PFM, 3MHz, 600mA

XCL211/ XCL212| Inductor built-in, PWM/PFM, 2.4MHz, 2A

XC6118 | Separated sense pin, Low Ig, Release delay with external Cd
®RESET IC XC6134 | Separated sense pin, External adjustable hysteresis,
Release / Detection delay with external Cd
@Step-up DC/DC XC9119 |~19.5V, PWM, 1MHz, 100mA@5V—12V

®For 12V/24V input, Primary Step-down DC/DC

Sufficient input voltage range and output current for various industrial equipment,
and easy-to-use frequency. (XC9270/ XC9271)

(@For MCU / FPGA / Sensor, Secondary Step-down DC/DC
Stable operation / small size / low EMI are realized by placing Inductor built-in
D “micro DC/DC” in the immediate vicinity as POL. (XCL201/ XCL202, XCL205/
XCL206, XCL211/ XCL212)

(®For monitoring 12V/24V input, Voltage detector

12V/24V input monitoring by the voltage detector with separated sense pin.
RESETB signal monitoring at 12V/24V input voltage drop is output to the MCU /
FPGA, and after the shutdown process, the DC/DC can be stopped according to the
sequence using the RC delay. It can be easily configured using the CMOS output
type of the voltage detector.

Any detect / release voltage can be set by using the external adjustable hysteresis
function.

In addition, it supports not only release delay but also detection delay. (XC6134)

Primary A Rising up __Falling down
Vin ,
Release voltage :
[SHS)Y miuiny 2t Rl it Vor= Vort Vivs
HYS adj.: Viyys
7.0 rToTTTTTTo -~ - Detect voltage: Vpe
1
| »
| >
RESETB I
output i o .
|
| R
| | ; »
I | “\
tor tor

@Step-up DC/DC for various input or output devices such as OLED / LED

Small size Step-up DC/DC for OLED / LED etc. (XC9119)
Selection Guide P.12-21
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For Backup / Supply from multiple sources, "OR" Connection Solution

mBackup power supply with primary coin battery

elssue: Seamless switching to backup when the main power is lost
Reduces power loss from backup batteries

5V @ LDO with reverse
— current prevention P VDD
XC6227 Low Ig MCU
T ~
/ A /0
Nch FET + R:
For shutdown during shipment
_]77: R o TTTTTTTTTTTTTTTTTTTTTT T N

71; I XC8110/XC8111
CE f

[
o I YV @ Step-up DC/DC —»
| LiPrimary 1.83.2v E e } L PWM/PFM
\ Supply the battery voltage to the load / GNch FET } XC9148
I
I
I
I
I
|

I
I
|
I
I
OR connection type }
I
I
I
I
|

77 Xp222N 1 Bar
\ i I « A

. Boost the voltage and supply to the load

T
|
|
|
|
|
|
|
|
|
|

’ ]
| ——N._. Lo
} H @ Ideal diode SW } -
| |
I
| I
I
‘ I
| I
|

mBackup power supply with LTO battery / Supercap (EDLC)

e|ssue: Seamless switching to backup when the main power is lost
Efficient charging and discharging of the backup batteries / Supercaps

@ For 5V input: LDO XC6227 or
SBD + Step-down DC/DC

3.3V/5V
_ ° —— - o VDD
T @ Ideal diode SW
L p XC8110/XC8111 Low lq MCU
SBD CE
SBD For XC6240/42
N ' 1.8~2.7V
P— ® LDO for LTO charging *—o ——Ppt—-
XC6240/XC6242 ! @ideal diodesw | —
XC6230B (2.5V for EDLC) ! XC8110/XC8111 I e
CE* e 71 | A ‘r ——/YYY— @ step-upDC/DC P>
[ S ToBatery W | RESETB ‘ ! L PWM/PFM
§ orEDLC [ | ! Xco148
} ®LT0 battery voltage | | BAT OR connection type
77 } mzzr:orc/xcsmzc | T A
RILIM ‘L77§ 777777777777 J } ; CE ‘
|

XC6230B
( ) N Boost the voltage and supply to the load

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 35

Product Features
) Ideal diode IC, IEC 62368-1 Certified

@ideal diode |xC110/11 [MEETIN |, Z50my. 500mA (xC8110)1A (XC8111)
@step-up 1.2MHz/3MHz, 750mA@3.3V—-5V,

DC/DC XC9148 /m For OR connection

High speed PSRR=65dB, 700mA,
@LDO Xce227 /m True reverse current prevention
XC6240/42 For LTO charging, 150mA, Topr=105°C (XC6242)

©Charger IC 2A, External adj. current limit

LDO ' : y

( ) XC6230B /m True reverse current prevention
®LTO battery LTO battery voltage monitor

voltage XC6140/42 Release voltage=2.475V/2.450V, 1q=104nA

monitor For 105°C compatible LTO battery: XC6142

“OR” connection
Case @ : Apply backup battery voltage directly to the MCU

OR connection by using the Ideal diode. (XC8110/XC8111)
Compared to using SBD, Vr / leakage current loss can be significantly reduced.

Case @ : Apply a Step-up voltage such as 3.3V to the MCU
Uses the Step-up DC/DC that supports OR connection. (XC9148C/F/M/L)
Please note that OR connection availability differs depending on the product and its
option.

(%)
=X
=
=
S
@
=4
=%
[

Method to extend battery life with the Ship function

(@Before shipping, turn on the Nch FET to cut off the supply from the backup battery.
It is possible to significantly suppress the discharge from the battery until the start
of use.

@LDO, DC/DC for main power

LDO with reverse current prevention function prevents reverse current to the
main power supply input. (XC6227)
Also, SBD + Step-down DC/DC can be used for OR connection as well.

®Charging LTO battery / Supercap

The dedicated LDO XC6240/42 is used to charge the LTO battery.
LDO with current limit external adjustment / reverse current prevention is the best
for charging the Supercap. (XC6230B)

Selection Guide P.14-24
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|deal diode / Step-up DC/DC suitable for "OR" connection

mOR connection of power rails
Tech trend and challenges

« In contrast to improving the efficiency and battery life, circuits using SBD have a large Vr loss / leakage current

» The voltage change due to Vr is large, so there is concern about stable operation

TOREX Proposal : Dedicate ICs for OR connection

« Low Iq that suppresses battery discharge

« Easily switch power supply to another without IC control

« Low VF / sufficient transient response to minimize changes in
output voltage DC/DC

Diode OR connection

using the Ideal diodes

Ideal Diode : Ve=20mV

Benefit of Ideal diode Main;\a,ower

e Low VF: Ve=20mV

* Low leakage current

* The change in output voltage is small,
contributing to stable operation

« Various built-in protection functions

OpA @ Vin<Vour
. —_—
* Small size

Vour

Battery

C.
For Backup 0.1pF or more

OR connection configuration
on the output of Step-up

Benefits of Step-up DC/DC XC9148 for OR connection

» Easy OR connection is possible without control when input / disconnect the main power supply

« When the main power supply is lost, the power can be supplied by boosting the voltage momentarily
from the battery

* Low Iq design that minimizes battery discharge current

. 33V —m
Su/tzvpar —>9 > > voo
Step-down DC/DC
» Low Ig MCU
CE
1.8~2.7V
Charger p—/ — Step-up DC/DC

L PWM/PEM —

Xco148 I

LTO Battery I | BAT OR connection type
or EDLC

T b

J/ new |
uXC8110 / XC8111 - Ideal diode load SW

el oad SW with Ideal diode function equivalent to Ve = 20mV
eFor OR connection of multiple power lines and backup

ViN :1.5~6.0V
lout : 500mMA (XC8110), 1A (XC8111)
Ve 1 20mV @200mA or lower
75mV @500mA
Ron 1 120mQ @ WLP-4-02
Iq : 3.6pA (at Forward bias) Vin

1.5V~6.0V
OpA (at Reverse bias)

Standard : IEC 62368-1:2018 Certified
Topr :-40°C ~ 105°C
Package : SOT-25, USP-6B06, WLP-4-02

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

Vour

J/ new |
mXC9147 / XC9148 - Small and high efficiency multifunctional Step-up DC/DC
eSpace-saving including peripheral parts, high-efficiency Step-up DC/DC

el oad disconnection / Vour OR / Bypass types can be selected
according to the usage

Vin :0.9~6.0V

Vour :1.8~55V

fosc : 1.2MHz, 3MHz Vin

lour 1 750mA @3.3V — 5.0V -
500mA @1.8V — 3.3V 10pF

Control : F-PWM (XC9147), PWM/PFM (XC9148)

Type : Load disconnection (XC9147/XC9148),
Vour OR connection (XC9148) or Bypass (XC9148)

Topr :-40°C ~ 105°C

Package : SOT-89-5, USP-6C
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&5 TOREX
Low Profile Power Supply Solution for h = 0.33mm/0.40mm max.

mExample of thin power supply configuration with h = 0.33mm max. for Smart card

elssue: Must support h = 0.33mm max including external parts
Highly efficient charging circuit for wireless power supply such as NFC

Li-Polymer battery : Low profile solution LTO battery : Low profile solution
2.7V 2.7V
1 Low Ig LDO > —1  Step-up DC/DC >
XC6215 FPS Sensor PWM/PFM FPS Sensor
Wireless Power Receiver CE 14— Wireless Power Receiver XC9142  CE €
XcMa14 —— 3.3~ XcMa14 2.1~
i-ion/Polymer 4.2V 3.0V . 2.7V 1.8V
é @ 0 * charger IC T Low I LDO > é @ tbo e fo)r(::;cz):(;] T T Low Iq LDO d
XC6808 MCU + BT Mcu
NFC ANT Xce215 o lge NEC ANT (A:E xce21s .
M= 7‘_17 ——pi— LTO I
—— Ideal diode load SW — —— Ideal diode load SW Battery — LTO batt
i Ultra Low Iq RESET attery
CONTACT e Li-Polymer rax g:;;; . CONTACT XC8110 voltage monitor | —
RESETB % XC6140C RESETB

ulList of low profile power management IC, h < 0.33mm and 0.40mm

Product Features Vin (V) Vour (V) lour (MA) Package Size
XC6216 28V 20~28.0] 1.8~12.0 150 17
USP-6B06 | 1.8 x 1.5 x h 0.33mm _ =
XC6215 19=0.8uA 1.5~6.0| 09~50 200 Thickness of s
LDO Smart card 0.76mm =
XC6241 High speed, Iss=0.6pA, GO 16~60| 15~50 150 | USPQ-4B05 | 1.0 x 1.0 x h 0.33mm 9
XC6504 Cap. Less, 1g=0.6pA 14~6.0 1.1~5.0 150 USPN-4B02 | 0.75 x 0.95 x h 0.40mm 2
LDO For wireless power receiving Thickness required for
~ _ - itIC
+ Bridge Diode XCM414 LDO with internal bridge diode 20~-260) 20~120 150 USP-8B10 | 2.6x2.9xh 0.33mm 2°J”§é£“$”é?§?2”n card
Step-up XC9142 In=0.8A, Step-up DC/DC e We have a wide lineup of IC that can be used in
0.65~6.0 1.8~55 500 WLP-6-01 1.08 x 1.28 x h 0.40mm
DC/DC XC9141 XC9141 (F-PWM), XC9142 (PWM/PFM) applications that require thinness, such as smart
XC9802 Charge pump (no inductor required) _ 25~6.0 g cards and various wearables
Charge pump |5 <9g01 XC9801 (PWM), XC9802 (PWM/PFM) 18-551 lvx2 80 USF-8B05 | 2.4x2.4xh 0.33mm
Batt R LTO battery voltage monitor e TOREX proposes the optimum power configuration
atiery voltage | x 6140 fFAE) 1.2~5.0 i
monitor / Voltage [/ resuzeo [Pt voltage = 2.475V 1.1~6.0 - USPQ-4B05 | 1.0 x 1.0 x h 0.33mm for both NFC and contact inputs, as well as any
detector XCo136 =88 1622 combination of various other input sources,
a= : : Li-Polymer, LTO batteries, Supercap, and battery less
XC6808 Charger IC for 1 cell Li-ion 45~6.0 (42,43544| 5~40 USP-6B07 |1.8x2.0xh 0.33mm
Charger IC
XC6240 Charger IC for LTO battery 1.5~6.0 2.63 ~150 | USP-6B06 |1.8x1.5xh 0.33mm
XC8102 Load SW, Ig=3uA 1.2~6.0 400
Load SW xcs110 [IEET | deal diode 1.5~6.0 - 500 USP-6B06 | 1.8 x 1.5 x h 0.33mm
XC6194 Push button Load SW, Iste=1nA 1.8~6.0 1000

Selection Guide P.14-24
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Solution Guide

&5 TOREX

LTO Battery: Charge / Discharge Reference Solution

mReference circuit for charging LTO battery and monitoring battery voltage

SBD (Low IR)
~6V XBS024S 1.8~2.7V
—> bl LDO for LTO charging ® ® »
L XC6240 L
I XC6242 (For 105°C) ; 4 o
atte
CE voltage mor:?,tor )
q XC6140
. RESETB
70 XC6142 (For 105°C) or RESET
Battery

mReference solution / evaluation board for LTO batteries

Adopted as a reference as the charge control IC and battery monitoring IC for LTO batteries
of each company.

We have prepared an evaluation board for charging and supplying the power supply circuit
for each battery.

Murata Manufacturing:
CT series

Nichicon:
SLB series

NGK Insulators:
EnerCera ET series

mAbout LTO battery

Ideal for power supply and backup for industrial equipment / 0T /
Automotive small devices / modules

« Constant voltage charging by LDO is possible. No need for a dedicated expensive charger IC
« Highly reliable, safe, long life, and resistant to repeated charging and discharging
« Over-discharge countermeasures can be taken with simple voltage drop detection
« Since a battery, the voltage is stable at 2.1 to 2.4V
Easier than Supercap to extract whole energy
« 105 °C high temperature operation, reflow compatible, thin and hot lamination compatible,
etc. are also available

Y Y
Charging unit Power supply unit

J/ new |
mXC6240 / XC6242 - Charger IC (LDO) for CV charging compatible LTO batteries
eAdopted as a reference for LTO batteries of each battery manufacturer

eCharge at max 2.70V including temperature range to match LTO battery characteristics
eFor 105 °C compatible LTO batteries, XC6242 which can handle high temperatures is suitable

Vin :1.5~6.0V Input : 5V Charge Current
lour : ~150mA DR W ————
Vour  :2.63V nput —g—pf—9— Vi M o
Iq 1 0.8pA CE="H" {
Isink 1 0.24pA — CE e e [
Topr  :-40°C ~ 85°C (XC6240) —_—— l owr | oaey
-40°C ~ 105°C (XC6242) i ‘””l \LU_';LZ“A
Package : SSOT-24, USPN-4, USP-6B06 e

(XC6242 : USPN-4 only)

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

J/ nev |
uXC6140 / XC6142 - Battery voltage monitoring IC for LTO batteries

eAdopted as a reference for LTO batteries of each battery manufacturer
eOptimal release / detect voltage for LTO batteries
eFor 105 °C compatible LTO batteries, XC6142 with optimized Release voltage is suitable

Power Management IC
(DC/DC, LDO etc)

Vin :1.1~6.0V
Detect Voltage  : 1.6 ~ 2.2V (XC6140) Cha’gec"v f— e y
1.6 ~ 2.1V (XC6142) l XCB140C0A o=
etc
Release Voltage :2.475V (XC6140) Rechg:geme Bau;yv‘ouag'e v
2.450V (XC6142) Batery o RESETBI—®| o
Iq : 104nA @Release, 139nA @Detect Ve
Output : CMOS or Nch Open Drain
Active “L” or “H”
Topr :-40°C ~ 105°C
Package : SSOT-24(XC6240 Only), USPQ-4B05 Selection Guide P.24
38 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



& TOREX

LTO Battery: Solutions for loT devices and Energy Harvesting

uloT Sensor / Wearable : Circuit example of supply to MCU / Sensor / RF

Reference circuit for LTO battery

SBD (Low IR) \
~6V ABSOZ4S 1.8~2.7V - 3.3v
P @ LDO for LTO charging ‘I ° PW(la /sPtsl\’:I u_px[éz 3(2: /03 »  RF/Sensor
XC6240 LTO : XC9145
X B
XC6242 (105°C) J; attery PEM T gE—‘
“ﬁ A 1/0
@ LTO batte 18y
oltage m:)ynitor g P VDD
Ve .
% XC6140C _ I(.i(:)w Iq iggzz: Low Ig MCU
o 8
K XC6142C (105°C) RESETB CE

mExample of charging from Energy harvesting to LTO battery

e|ssue: Supports energy harvesting (Wireless power transfer / NFC / Solar panel / Piezo, etc.)
Resolves the difficulty of optimal charging circuit served from unstable / very small energy source

Cstorace I @LDOforlTO |
I
:nergyt pH—e i Step-up — charging ‘
o XC9142C } XC6240 !
ex) 0.9~3V | XC6242 (105°C)
0.9~6V Y R e S
CE CE l
o !
} LTO
g 1MQ 1MQ } Battery
o—  —N\\\—e }
VSEN Viy } Charging starts when the Csrorace VOltage
VSEN separated } reaches 2.1V and stops when it drops to 1.0V.
Ultra Low Iq RESET e

XC6135C10A (1V) RESETB

Input source: Energy harvesting (Solar cells / Piezo, etc.)

Product Features
(DCharger | XC6240/42 /m Charger IC for LTO battery
Battery
monitor | XC6140/42 /m LTO battery voltage monitor
XCL100/01 Inductor built-in, PFM Low Ig, UVLO, 80mA@3.3V—5V
@Step-up | XCL102/03 Inductor built-in, 3MHz, 450mA@3.3V—5V
DC/DC
PWM/PFM, 1.2MHz, 430mA@3.3V—5V
XC9145 /m Ultra Low Ig, 1g=400nA
XC6504 1g=0.6pA, Low Ig, 150mA
®3LDO q H q

xce241 [T

1g=0.6pA, PSRR=60dB, GO, 150mA

(®Charger IC / Battery monitoring IC for LTO batteries

Easily charge LTO batteries with XC6240/XC6242.
Monitor the voltage with XC6140/XC6142 and turn ON/OFF the next power

management IC with “RESETB”.

(2Step-up DC/DC for RF / Sensor

Inductor built-in "micro DC/DC" with load disconnection function and PWM/PFM
is optimal for small size / low EMI / low ripple and high efficiency. (XCL103)

®3LDO for MCU
LDO with low Iq or GO function is suitable.

Wireless Power Receiver

NFC ANT

LDO |

: XCMm414

SBD (Low IR)
XBS024S

@ LDO for LTO
charging
XC6240

~ 20V

Input source: Wireless power supply AC input

]

eSelect the optimum charging circuit and control voltage according to the voltage characteristics and power capacity of the energy harvest.
e\Vith the control that charging starts after the Cstorace Vvoltage rises using the hysteresis voltage judgment (Detect / Release voltage is set individually) by the Ultra Low Iq voltage detector,

it is possible to charge the LTO battery even with a very small energy source.

TOREX proposes the optimum power supply configuration that matches the characteristics of each energy harvest.

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 39
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Support Information

Design support tool: Web DC/DC Measured Electrical

Characteristics Comparison Tool

mWeb DC/DC Measured Electrical Characteristics Comparison Tool

eFor those looking to select a DC/DC converter!

* You can easily compare the actual device characteristics and mounting area among products!
« You can select the optimum IC for the power supply specifications even if you are not very

familiar with the products!

Point 1
Shows the "efficiency", "ripple voltage", and "load regulation”
that hard to grasp on the data sheet/simulation.

Point 2

You can select the optimum product for the power supply specifications
by comparing the actual device characteristics and mounting area among products.

Point 3

There is data for various power supply specifications and peripheral components

to allow you to check data that is close to the actual conditions.
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= = Wit Ot i O Extrnal inion woir e s s v One
6 o1 ee FTHST T ) ey wadhem: e
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8 cwwse e i o 10 nw e s
T TP ARTIERS i T s o s -
[N ot s LI 4 Tt S -
ey ol e - r. soma
B w1 aee [ i bde o
Effickency vs lout Rippie Voltage vs lout
- e e R S s - N -
- ' —— i —_e -
s x
S |
7 £
5 -
i : -
v -+ = e BTN
Tetal Mount Size vs Product Veout v leut (Lasd! Raguistion)
- - - S — -
N + > 4
i B - — =

mAccess to the Web DC/DC Measured Electrical Characteristics Comparison Tool

For analog power IC engineers 7 e
Design tool & Simulation -~ ..“"
eECT— 3o a

ol = e DR [ ] e

’ Applications |
m R e
| DE/DE Converters 1 Voltags Regulators I Voltags Detactors
« nductor Bl + Step Domn © Single Type * Dusl Type = Single Type = Budtin deley tme
- spLp - SwslpDown _ Vellage Deent | Mdpntssledeley = Watshdog
Type e
- + ieganve Veluge
= 2 Chanvel
[ ey e— ) D Ugang O 1 o ) g i3
I I " I 1 il
| O s /1L Gl et 3 | serastny B Dt | S cooten
[T | trige Dosen | 1ot v | Mearnet vettnge usseresions 1
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It is possible to compare DC/DC converter efficiency, ripple voltage and output voltage (load regulation) and other
measured data or the mounting area including peripheral components.

The characteristics/mounting area between multiple products can be easily compared, and it is suitable for
selecting the most suitable IC according to the required power supply specifications.
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Design support tool: Web DC/DC Simulation

mWeb DC/DC Simulation Input ltems
eoFor those who want to check the detailed operation of the products! . —
- This specializes in the static characteristics to display the simulation results at the same time SRy | W
the power supply specifications are entered! T P
« The simulation results can be instantly checked, so contributes to the reduction of IC selection
and design man-hours! oot
in 5 | o
Point 1 Fanae ZTV6
The difficult to calculate DC/DC junction temperature can be calculated taking into St -
consideration the on resistance, switching loss, heat dissipation performance, etc. "_|
ol = J e
Point 2 =
Simulation taking into consideration the input resistance (battery impedance) is possible. e
— The Step-up DC/DC maximum output current, which is greatly affected by & B m
the input resistance, can be calculated. A
Point 3 T T
The PFM mode switching frequency and switching current to the PWM mode, which vary
greatly depending on the 1/O voltage and peripheral components, can be calculated. cpsany e
— You can select a DC/DC that does not interfere with the radio band or peripheral devices. esm 2w

I Efficiency

Efficiency B

I Switching freq., on time, off time

I 5chicg tecuency [ oo tve [ o e |
s ON time ~

s

_Switching frequency .~

4 \ >
& MO, ' gt i

=

== 4

PFM Mode  PWM Mode

mAccess to the Web DC/DC Simulation

For analog power IC engineers Wy S
Design tool & Simulation - 5"

sl = ey BR[| e =

Applications 1
m . bt | v iy Swimine G
| DE/DE Converters. | Voltage Regulatsrs 1 Voltage Detectors
« nduter Qudtin + Step-omn « fingie Type * Dusl Type = Single Type = Bt in delay teme
- el - SwslpDown _ Veltige Deseat | Mdpntasledeley = Watshdog
Tyoe e
- M Chaerie - Wagative Veltage
= 2 Chanvel
| 4t e Covmroses § U5 gy vy 1 1 s ]
1 I 1 1 ]
 Ovomanee 4 1L Chock Gnmrte | ey Baroes Dot | Eoe Sooten
|ttty Do [t | 1ot v e | Pearset vestnge asseresions TV
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| pc/pe simutation

This tool simulate operation of the DC/DC
converter,Provide design information for the selection of
IC or peri and circuit
It can simulate characteristics such as junction

and switching freq y during PFM
operation, which are difficult to caloulate by comman
ools,
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Support Information

TOREX Customer Support

mProviding evaluation boards for a variety of products

Evaluation boards of variety ICs are provided free of charge to those considering
TOREX products. "Evaluation boards optimized for power supply specifications”
can be provided by "selecting optimum ICs and peripheral components" based on
the power supply specifications. In addition to standalone IC evaluation boards,
we can also provide evaluation boards for application circuits, etc.

NP v +urat B

Example Provision of RE =Sl i S = ~E5

Evaluation Boards Evaluation Board Report

& TOREX

mTechnical 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 a TOREX FAE is also available via online technical consultation.

It is now possible to smoothly hold for previously difficult to check the customer's "“circuit diagram" and
"PCB layout" and technical consultations of complex issues.

Contact Us

BEE eroevipne T

Ask us your technical question - L ct purchase and *

sk us about any vechnicl questions and Ask us about requesting sampies and
problems. ordering products

mProvision of ECAD model and Gerber files
ECAD Models, Gerber files can be downloaded from the product page.

[ISamacsys TOIREX

Torex XCO276BO01ER-G
Symbol Footprint e

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

mOnline Purchase of ICs and Evaluation Boards
TOREX products and evaluation boards can be purchased from the following site.

V| MOUSER % Farnell

ELECTRONICS.

N\ . 5
OWC []: 43 chip i?stop
‘An Arrow Company
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List of Links

& TOREX

mDesign Support Tools mApplications and Solutions
eWeb DC/DC Simulation eApplications for industrial equipment and loT
From the website : "Design Support" — "DC/DC Simulation" From the website : "by Applications / Solutions"
URL : https://www.torexsemi.com/design-support/dcdc-simulation/ — "Applications and Solutions for Industrial/loT"

URL : https://www.torexsemi.com/by-application/industrial/

eWeb DC/DC Measured Electrical Characteristics Comparison Tool
From the website : "Design Support" — "DC/DC Measured Electrical Characteristics Apblidati'bfns____a_n;gbsm utions
forslndustrial/-loT

Comparison Tool"

URL : https://www.torexsemi.com/design-support/dcdc-efficiency-size-comparison/ e—
n CLed
eSpice Model :
From the website : "Design Support" — "SPICE Model"
URL  https://www.torexsemi.com/design-support/ eTechnical Inquiries/Online Technical Consultation
From the website : "Contact Us"
*ECAD Model — "Ask us your technical question"
From the website : "Product Pages” — "Sample Request” — "EDA" URL . https://www.torexsemi.com/contact-us/technical-inquiry/
O in stock naw O cE Hagh Active " O 1deal Diade function Equipped ) wip-402
O sor.2s
O usp-6E06
XCE110AAD10R-G {in stock ] CE High Active Ideal Diode function Equipped WLP.4-02 Eﬂ
XCET10AADTBR-G Sample Request (in steck now) CE High Active Ideal Diode function Equipped UsP-6806 Em
biai] G ] CE High Acthve Ideal Dicde function Equipped SOT.25 EE

eGerber File

From the website : "Product Pages" eEvaluation Board Requests "
_, "Technical Document” From the website : "Sample and Buy" — "Requesting Evaluation Boards" ;E
URL . https://www.torexsemi.com/sample-and-purchase/evaboard =
3
2
g
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Package Lineup

Package Lineup

mExternal Dimensions Drawing

& TOREX

Product Model No. CL-2025 CL-2025-02 2001 CL-2025-03[ ow01 _ DFN1515-6A
h=Hight (mm) h=1.04 MAX. h=1.04 MAX. h=1.04 MAX. h=0.375+0.05
p=Pin Pitch(mm) - p=0.55 - p=0.55 - p=0.55 o p=0.5 10
L b Product Magnified NN NN EEEER (=1 NS NN NN =1 NS NN NN (=] S N R g
View Photograph - H - H - b - +i
(Unit: mm) - o~ - N - o - it
B R R S
Product Actual - . B . B . = .
- Size Photograph - Actual size - Actual size - Actual size - Actual size
LGA-4B01 0.75+0.05 MSOP-8A . 49201 ) MSOP-10 4.9%0.2 SOP-8FD ) 6.0+0.2 SOT-223 | 6603
h=0.3 MAX h=1.22 MAX. h=1.16 MAX. h=1.55+0.2 h=1.8 MAX. _—
p=0.4 0 p=0.65 - p=0.5 . p=1.27 L p=2.3 o =
[ TR e 8 B T e e 3 B T e o [ TR Y e ; Mo T T o
: & : S : 3 - 3 Doy 3
z ~ z z - : z ~
c . s A . K | 7| - o=
7 Actual size ’ Actual size ’ Actual size ’ Actual size 7 Actual size
SOT-25 29+02 SOT-26 29302 SOT-26W 2.9:0.2 SOT-89 | 45:01 SOT-89-5
h=1.3 MAX. = B h=1.3 MAX. - osm h=1.3 MAX. " orom h=1.6 MAX. h=1.5 MAX.
p=0.95 ~ p=0.95 = p=0.95 p=15 " p=15 «
T T T IS RS N g NS N g SRS EEEE g N S <
- + - + - T - - =
L o - @ - @ - H - ©
AL AC I AL I - om s - m
- CH - o = b B = = = - ' B '
|- Actual size - Actual size - Actual size |- Actual size |- Actual size
SSOT-24 20s01 TO-252 6.35-6.75 TSSOP-16 6.40.2 USP-3 | 12:008 USP-4/USP-4D 16£0.05
h=1.1 MAX. ] B h=2.4 MAX. - h=1.4 MAX. h=0.6 MAX. h=0.6 MAX
p=1.3 p=2.29 Q p=0.65 p=0.6 © p=0.6 o
| A NI IR ) 8 | R AT AN ) a B R AR AT R ) g B IR RN ANRT R ) g AT g
: ki © e ! : k! : % : a
i o N A s - - S
- ke g - g B
- Actual size - Actual size - Actual size - Actual size - Actual size
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
h=0.6 MAX. % (0.7 MAX) h=0.33 MAX. h=0.33 MAX. h=0.4 MAX. h=0.6 MAX.
p=0.5 o p=0.5 e p=0.55 - p=0.55 o p=0.65 o
| A NI IR ) g | R AT AN ) o S A N 8 B AT ORI ATV RO ) g | R IR NI ) g
- 5 - 3 - H - A H H
- @ - B - ® - © - ~
A B o om - S - S < = S S
- Actual size - Actual size © Actual size - Actual size - Actual size
X USP-6B
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Package Lineup

& TOREX

USP-8B05 245005 USP-8B06 20£0.05 USP-8B10 2.9:005 USP-10 25£0.05 USP-10B 2.6:0.05
h=0.33:0.3 h=0.33 MAX. h=0.33 MAX. h=0.6 MAX. | ' h=0.6 MAX. ' '
p=0.6 p=05 p=0.65 p=0.5 p=0.65/0.5
| A NI IR ) 8 | R AT AN ) g | R IR IR ) § | S AT ORI AR ) 8 | R IR NI ) 8
R S - S R H - 2 R %
- & - s - S - S - a3
- H a - | S - H S " B -
’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size
USP-10B03 215:0.05 USP-11B01 USP-12B01 2.3:0.05 USPN-4 124005 USPN-4B02 | 0.95:0.05
h=1.0+£0.05 h=1.35 MAX. h=0.6 MAX. h=0.4 MAX h=0.4 MAX ' '
p=0.65 It %p=0.675 . p=0.4 2 p=0.55 ) p=0.4 I
oo p= o Py o S T S SENEEN a
- + - + - + - +l - 0
- 0 - ~ - @ - ] - ~
- H o S < - H o S S - . s
- - i z - z
7 Actual size ’ Actual size 7 Actual size ’ Actual size 7 Actual size
USPN-6 " la:00s USPN-6B01 USPQ-4B03 USPQ-4B04 102005 USPQ-4B05 105005
h=0.4 MAX. e h=0.4 MAX. h=0.4 MAX. h=0.6 MAX. h=0.33 MAX.
p=0.45 o %p=05 9 p=0.65 o p=0.65 R p=0.65 s
RS N = M T T T =} B T S e < N T Q N S =
: 2| * : : : : : : :
z ) z < z > - > z >
- Actual size - Actual size - Actual size - Actual size - Actual size
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