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TOREX SEMICONDUCTOR is specialized in manufacturing power management ICs featuring small size, low Iq, and low noise.
We have a lineup of Power Management ICs for automotive, industrial and consumer applications, with a focus on DC/DC

converters, voltage regulators and voltage detectors.

Suppo

« Infotainment devices
« Dashboard cameras
 In-vehicle cameras

* Power windows

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

Medical & Healthcare

Torex power management ICs:
rting electronic devices in every field

Consumer Electronics

* Smart home electronics
« AV equipment
* Wearable devices

« Beauty products

¢ FA equipment

« Industrial robots

* Smart meters

¢ Measurement instruments
 Sensors

Computers & Communications

¢ Smartphones

e Portable game devices

« Electronic dictionaries

« Communication modules

Our proprietary technology contributes to the miniaturization

and power savings of electronic devices.

Power-saving
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TOREX SEMICONDUCTOR LTD.

China
@ TOREX Shanghai
® TOREX Shanghai/SHENZHEN OFFICE

Address : 5F MEBKS TOYOSU 6-4-34 Toyosu, Koto-Ku, Tokyo 135-0061, Japan o TOREX HONG KONG
Founded : March 1995 United Kingdom J.a::ar; L
Capital : 2967.93 million JPY © TOREX E”R? PE_ o Kansai Technology Center USA
® Sapporo Technology Center © TOREX USA
Operations : 1. Research and Development, Manufacturing of ICs and -SPherjitecd X o TOREX USA R&D Center
Corp.

active discrete components.

© Phenitec Okayama 1% Fa
® Phenitec Kagoshima Fab
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2. Sales of ICs and active discrete components.
Stock Exchange : Prime Market of the Tokyo Stock Exchange
WEB Site : Corporate Site https://www.torexsemi.com/

Product Site

e TOREX TAIWAN

[l sales Offices

I Manufacturing Facilities

Singapore
© TOREX SINGAPORE

https://product.torexsemi.com/en
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TOREX’s representative compact, high-performance, low-consumption, low-noise Power Management ICs

HELow voltage: Step-down DC/DC, LDO

m12V/24V ~ 60V Medium/High voltage Step-down DC/DC, LDO

15t choice Vin (V) | Vour (V) | lour (MA) | Solution size 2" choice 1* choice Vin (V) | Vour (V) | lour (MA) | Solution size 2" choice
Built-in Inductor lour=1.5A Built-in Inductor
Step-down DC/DC XCL237/XCL238 36V Step-down 60V loyr=150mA B
2.5~55 | 0.8 ¥3.6 1000 3.0~36 | 2.876.0 600 o
XCL239/XCL240 XCL247/XCL248 XCL249 UNDER o
Ultra-low Iq Ig=200nA DEVELOPMENT s
High Performance XCL233 Low Ig & Low EMI E;
o
B b & =
Step-down DC/DC .52 L m=3.15rmn 36V Step-down ((NEW J (NEW ) 3
XC9290/XC9291 XC9714 45~36 | 2.5~18 | 2000 60V loyr=1A
2576.0 | 0.7~3.6 600 ) XC9711
World’s smallest Ultra-low Iq 1g=200nA High Performance
solution size XC9276
36V Step-down 2.8~20
C9704) 60V loyr=300mA
Ultra-small loyr=1.5A XC9704/XC9705 | 30~36 | X 600 XC9702
Step-down DC/DC XC9289 28~15 -
XC9287/XC9288 | 25~55 | 0.8 ~ 36| 1500 Small & Low Iq (XC9705) ¢
High Performance 20V LDO 28V Low Iq XC6216 S
XC6705/XC6706 o
Low Iq / 35~20 |25 ~55| 200 fi};/j:g/;ast =
-0 Xce504 Lowa L.2uA XC6701/XC6702 m
XC6241 1.6~6.0 | 1.2 ~5.0 150 FEEHE (EEFRSE ot et
Low Ig0.61L5, loyr=200mA/300mA
Fast response XC6233/XC6223 BlLoad Switch
GO LDO 1A XC6220
1* choice Vin (V) |Ron (MQ) | lour (MA) Features 2™ choice
HLow voltage: Step-up DC/DC , ONDER @
o R Simple Load | eyl opment Low Iq=0pA Reverse Current 3
1% choice Vin (V) | Vour (V) | lour (MA) 2" choice Switch 1.5~6.0 150 1000 External Adjustable | Prevention when OFF =
Soft-Start XC8116 UNDER =
Built-in Inductor XC8115 orstar o
Step-u DC/DC ~ lour=610mA, Vs:=0.9V . o
P X2L108 0'65_ >3 3.0~ 5.0 Rl OR, Bypass Ide.al Diode Load “true” reverse current| 3A XC8114 ®
Vsr=1.6 B e XCL109/XCL110 Switch 15~6.0 | 120 |500/1000 prevention 2ch 500mA/1A@ch
Low Ig 1g=400nA XC8110/XC8111 VF=20mV XC8112/XC8113
ISTB=1nA, Shutdown
Step-up DC/DC 0.65~5 5 . lour=750mA, Vsr=0.9V Push Button Load funct|on(S_h|E/Ma|n External Pch FET for High »
XC9145 Veels | 30750 430 - OR, Bypass Switch 1.8~6.0 140 1000 | Power switch) Current S
i si=1. u..IHh-J_... XC9147/XC9148 For system freeze, XC6193 2
Low Iq 1q=400nA T XC6194 Preventing liquid -
leakage (UVLO) E
Product Groups : Q
QU
Built-in Inductor DC/DC DC/DC LDO RESET/WDT Load SW Charger IC Automotive Discrete ?
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TOREX Flagship Products : 1%/2" choice (2/2) @TOREX

TOREX’s representative compact, high-performance, low-consumption, low-noise Power Management ICs

BRESET IC MLi-ion / Polymer Charger IC
1* choice Vin (V) | Voe (V) Features 2" choice 1* choice Vi (V) | CV (V) | CC(mA) Features 2" choice
10V Low Iq UNDER Charge Completion [ 1~25 =
i = DEVELOPMENTl mA, Vin=28V
General-Purpose Ultra-Low Iq 1g=88nA XC61C Li-ion/Polymer Current Adjustment | xcg810
11~6.0 | 1.2~3.6 Undefined Operation 37~60 | 3.1~45 | 25~400 C t Path
XC6136 Protection Vy20.4V Release Delay XC6812 R e e 1~50mA
oAk XC6119 Push-Button Control o
Shutdown XC6811 DEVELOPMENT
Separated Sense -
i P Ultra-Low Iq 1g=44nA |0 1o ce Delay 5~40mA, 4.20/4.35/4.40V
in 1.1~6.0 | 0.5~5.0 Undefln.ed Operation XC6118 Li-ion/Polymer Simple Charger IC XC6808
XC6135 Protection Vin20.4V 45~6.0| 4.20 |200~800| Battery Temperature
— — XC6804 Control 40~280mA
76V ToI(.arant M'le/k\lllglr;—Volt;gngolr\]lto(rjlng “| Adjustable Hysteresis XC6803
Sense Pin 22~6.0 | 2.3~20 | o 0886 BWIGEr FEEUEC 1 \yidth
Selectable Hysteresis Width
XC6138 Detection / Release Delay XC6132 .
mSolid-State / Advanced Battery Charger IC
1* choice Vi (V) | CV (V) | CC(mA) Features 2" choice
. ) UNDER Charge Completion
BFreeze Detection & Recovery Solid-State nsvnopmsml Current Adjustment |,
LTO, Li-Cap e - - a
1" choice Vin (V) Vor (V) Features 2" choice e i e CLITSIE P XC6822
UNDER XC6821 Push-Button Control DEVE'-OPMENT
RESET with VWoltde D\:/tec;c;r wi;_h DEVELOPMENT Shutdown
. indow Watchdog Timer
Watchdog Timer | 15~6.0 | 1.5~5.0 | External Delay Adjustment e True Reverse Current
XC6185/XC6186 Prevention
XC6130/XC6131 XC6187/XC6188 Low Ig 0.8pA Adjustable CV/I
LDO for LTO/EDLC lum= High Load XC6230B Hm
Push Button Reboot Freeze Detection & Recovery | Long-Press Detection / XC6240 15760 2.63 300mA Capacitance ) o
Controller 1.75~6.0 - Long-Press Detection / Forced | Forced Reset Load Switch Compatible Discharge Monitoring
RESET
Reset XC6194
XC6190 XC6140

P TOREX Customer Support

Our FAEs, experts in power management ICs, go beyond simple inquiries to provide comprehensive support

for your technical challenges - from design evaluation to debugging and mass production.
We also offer free evaluation boards and assist with circuit schematic and PCB layout checks.
Additionally, our Product Longevity Program ensures that even long-lifecycle products can be adopted

TOREX Support System
Page 68

with confidence.

Product Longevity Program
Page 69
Product Groups :

Built-in Inductor DC/DC DC/DC LDO RESET/WDT Load SW Charger IC Automotive Discrete
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New and Featured Products

4‘ NEW }
mXC9711 - 60V 1A Step-down DC/DC

¢ 60V 1A ideal for all applications

¢ Only 10uA Quiescent Current

e Supports High voltage, Low ripple, a
High temperature operation and High step-down ratios [+ & _' .

60V Input Compatible
Small Solution, Page 40

UNDER
DEVELOPMENT

Vour
5V/1.0A

Vin 1 4.5V~ 60.0V Ll
Vour : 2.5V ~ 18.0V (FB voltage: 0.75V)
lour :1.0A
Iq 19UA Ly Power Good
fosc : 800kHz Signal
Control  : F-PWM (MODE=H)
PWM/PFM (MODE=L)
Topr :-40°C ~ 125°C
Package : HSOP-8N e "
DFN3030-12A C“T oo . %R -‘—Mup
. > — 18
(NEW } High voltage

WXC9704 / XC9705 - 36V 600mA Step-down DC/DC
XD9704 / XD9705 - Automotive, AEC-Q100 Grade 1 Compliant
* 36V compact, high-efficiency ideal for replacing high-voltage LDOs

e Pch driver, 100%Duty, Wide input voltage range(3.0~36V)
¢ Sequence control using PG and soft start functions.

Vin :3.0V~36.0V
Vour : 2.8V ~ 20.0V (XC/XD9704), 2.8V ~ 15.0V (XC/XD9705)
FB voltage : 0.75V
lout :600mA
Iq :11pA Vin
fosc : 1.2MHz(XC9704/9705), 2.2MHz — 9
Control : F-PWM (XC/XD9704)
PWM/PFM (XC/XD9705)
Topr :-40°C ~ 125°C 22uF
Package :SOT-89-5, USP-6C (XC9704/9705)
DFN1820-6J (XD9704/9705)

Step-down
Page 41

Power Good
Signal

3.3V/600mA

Vour

FEATURED

&5 TOIREX

WXCL249 - 60V 150mA Built-in inductor Step-down Micro DC/DC

e World's smallest 60V Built-in inductor step-down DC/DC in terms of total solution size
¢ Low Igq and high efficiency at light loads
e Supports High voltage, Low EMI,

High temperature operation and High step-down ratios

Vin 1 4.5V~ 60.0V
Vour : 2.5V ~ 6.0V (FB voltage: 0.75V)
lour : 150mA
L(ZSC iZOHMAHz asV G0V fitae
1. Vs,

Control  : F-PWM (MODE=H)

PWM/PFM (MODE=L) Vou
Topr : _40°C ~ 105°C e 5V/150mA
Package :CL-3225 :

(Pocket type) T

Cu

P External inductor Type XC9702 - 60V 300mA v

mXC6138 - High voltage Separated Sense pin Voltage Detector with Delay
XD6138 - Automotive, AEC-Q100 Grade 1 Compliant

* VSEN 76V compatible & 0.15pA@12V, 125°C operation
¢ Wide range of Detect/Release hysteresis. Adjustable Release/Detect Delay

High voltage

monitoring
Page 50

e AEC-Q100 Gradel (XD6138) XCE
Voo £ 2.2V~ 6.0V il
Vsen : 76V, Absolute Max.: 80V (90V@400ms)

Vor / Vor :2.3V~20.0V / 2.5V~ 24.0V

Accuracy : #1.5%(Ta=25°C) +3.0%(Ta=-40°C~125°C)

Hysteresis :5% ~ 50% Power Supply for IC Vpull
Supply Current: Voo: 0.5pA, Vsen: 0.15uA@12V i

Output Type : CMOS, Nch open drain Voo

Monitoring
Line

Vsen

Output Logic : “L” or “H” at detection
Function : Sense pin separated
Release/Detect delay, Manual reset

RESETB >
RESET

MPU

T Cd/MRB
RESET
Vss

Switch T I

Topr : -40°C ~ 125°C
Package : SOT-25, DFN1515-6A(XC6138)

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited
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Page 41 6?
mXC9714 - 36V 2A Step-down DC/DC WXCL247 / XCL248 - 36V 600mA Built-in inductor Step-down Micro DC/DC
¢ 36V 2A ideal for all industrial applications e Small solution size
¢ Low Iq and high efficiency at light loads e Low Iq / high efficiency at light loads / Easy design by Built-in inductor
¢ High temperature operation and High step-down ratios e Supports High voltage, Low EMI, High temperature operation
Vin 14,5V~ 36.0V Vin : 3.0V~ 36.0V o
Vout : 2.5V ~ 18.0V (FB voltage: 0.75V) Vour : 2.8V ~ 6.0V (FB voltage: 0.75V) §-
lour :2.0A lour : 600mMA -
Iq :9uA Iq :11pA S
fosc : 800kHz Vin fosc : 1.2MHz 2
Control  : F-PWM (MODE=H) "4 Pover oo Control  : F-PWM (XCL247)
PWM/PFM (MODE=L) PWM/PEM (XCL248)
Topr :-40°C ~ 125°C AN Topr :-40°C ~ 105°C -
Package :HSOP-8N o r Package :DFN3030-10B
DFN3030-12A 47uF . =rm (Cool Post type) Vin »
i . i =
Cw-|— i = e -‘_ P External inductor Type §
! s XC9704 / XC9705 - 36V 600mA g’
(FEATURED} (FEATURED) &
WXCL239 / XCL240 - Built-in inductor HiSAT-COT 1.0A Step-down Micro DC/DC MXCL237 / XCL238 - Built-in inductor HiSAT-COT 1.5A Step-down Micro DC/DC
e Smaller size, Easy design and Lower EMI by Built-in inductor e Smaller size, Easy design and Lower EMI by Built-in inductor
¢ High-speed transient response with HiSAT-COT control ¢ High-speed transient response with HiSAT-COT control
¢ 1A Pocket type, suitable for any application ¢ High heat dissipation and small size with high output o
Vin £ 2.5V~ 5.5V by Multiple type 7
Vour : 0.8V~ 3.6V Vin :2.5V~5.5V 5
lour : 1.0A Vour :0.8V ~ 3.6V o
Iq : 25uA lout :1.5A ®
fosc : 3MHz ] Iq :25pA
Control  : HiSAT-COT 7 fosc : 3MHz Vin x L2 Vour
F-PWM (XCL239) . Control  : HiSAT-COT 257557 Vi 1 LB/ LOA
PWM/PFM (XCL240) TR Vi < F-PWM (XCL237)
Topr . -40°C ~ 105 e | poroi Latur PWM/PFM (XCL238) EN EN Vour £
Package :CL-2025-02 Lon ST | = Topr  :-40°C~105°C o T BGND AGND = o £
(Pocket type) i3iVour ENidqs - Package :USP-9B01 Z
P Ultra-Low EMI ) (Multiple type) g
XCL241 / XCL242 - 1.2MHz 500mA L — 1 e i

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 7 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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New and Featured Products HISAT-COT :
Page 34 5?
—{FEATURED} (FEATURED) §
WXC9287 / XC9288 / XC9289 - HISAT-COT 1.5A Step-down DC/DC WXC9290 / XC9291 - HISAT-COT Ultra space-saving 600mA step-down DC/DC .

¢ High-speed transient response with HiSAT-COT control e World's smallest class solution size Wount Area

1.5%x2.1mm=3.15mm’

¢ High-speed transient response with HiSAT-COT control
e Compatible with ultra-small capacitors/inductors

¢ 1.5A, ideal for all applications
¢ LGA ultra-small package also available

Vin :2.5V~ 5.5V Vin : 2.5V~ 6.0V o
Vourt : 0.8V~ 3.6V Vour : 0.7V~ 3.6V §-
lout : 1.5A lout :600mA a
Iq : 15uA 2 \ Iq :11pA S
fosc :1.2MHz, 3MHz fosc :4AMHz, 6MHz . 3
X XC9290/XC9291 L 0.47uH Vour
Control  : HiSAT-COT Vi Vour Control  : HiSAT-COT 25~ 6.0V CRORAIR™ 1.8V 1 600mA
- 25~55V 8V/1. _ ViN Lx
F-PWM (XC9287) 18Y/15A F-PWM (XC9290)
PWM/PFM (XC9288) PWM/PFM (XC9291) ' EN—>{EN Vour )
MODE selectable (XC9289) . s Topr :-40°C ~ 105°C (oiréfajé.?sumFm) . (o.g:o',sib?.:nfm)
Topr :-40°C ~ 105°C 104 F — 10uF Package :LGA-6B01 (1.2x1.2x0.3mm) T T .
Package :USP-6C, SOT-89-5 WLP-5-08 (0.96x0.88x0.33mm) ] 2
LGA-8B01 (XC9289, 1.2x1.4x0.3mm) 5
(9}
<
[ UNDER (vl g
DEVELOPMENT (FEATURED) &
WXC6181 / XC6182 / XC6183 / XC6184 - Voltage Detector with Watchdog WXC6193 / XC6194 - Push Button Load Switch equipped with Shutdown function
XCG185 / XCG186 / XC6187 / XCG188 - V0|tage Detector with Window Watchdog ° Shutdown Function cuts Off current consumption to 1 nA
« Ideal for industrial and other high-reliability equipment e Preventing discharge during shipment / System power switch / Freeze countermeasures
o A window-type lineup is also available to detect pulses that arrive too early. * Essential for long battery life o
¢ Delay time and WDT are internally set in the IC—no external capacitor required Vin : 1.8V~ 6.0V m
Vin 1 1.5V~ 6.0V lour : 1A (XC6194) S
convertor m
VDF . 16V ~ 46V I;)EI/DI:EJCRegulaI;tor Y«‘»’-\‘ MCU/SoC 1A + EXternal PCh FET (XC6193) g_
Iq L 6.61A Iste : 1nA (at shutdown) ®
- M OUTPUT : Voo
Release Delay Time : 3.13ms ~ 1.6 —— i e L Ron :0.140 @3.0V B
WatCthg Time RESET/ lq : 013[1A :mg:\'\_ wa Innash Cument -5 mall
Early fault :0.8ms ~ 51.2ms (XC6185~88) . RESETS MONITOR Topr :-40°C ~85C — Vour T Ve < e
Timeout Period -3.13ms ~ 1.6s wo < o Package : USP-8B06 f«"‘"":]: C01nF | W umx:;lm s Hal —I—VN
Function : Watchdog Function ON/OFF S| XC6194 4 . "(']K__“ - peie _g
Topr . _40°C ~ 125°C ’L PO B Vo WL Level = S o MCU -g
SW b | —~
Package : SOT-25, DFN1515-6A gpyn won . o <
Window Watchdog XC6194 s | oo e S
T|mer Page 26 = Push Button E- 5
Page 33 un e J, l u’:‘i
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P4
New and Featured Products xcL :
Page 35 Page 25 Page 43 5?
EXCL108 - Built-in inductor, Ultra-low Iq Step-up Micro DC/DC WXCL109 / XCL110 - Built-in inductor, Multi-function Step-up Micro DC/DC
e Smaller size / Easy design / Lower EMI by Built-in inductor e Smaller size and High efficiency by Built-in inductor.
¢ 85.9% efficiency even at IOUT=10pA with 400nA Ultra-low Iq * The range of options is expanded by P2P with other step-up XCLs. 6.1x 3.1mm
e For longer battery life in loT/wearable applications e Load disconnection / VOUT OR / Bypass types can be selected. < -
Vi :0.65V ~ 5.5V Vi :0.65V ~ 6.0V n
Vst 1 1.6V Vst 10.9V g
Vour :3.0V~ 5.5V Vour 1.8V~ 5.5V -
fosc :1.2MHz fosc :1.2MHz §
lout :300mA @3.3V - 5V y lout :610mA @3.3V - 5V 2
200mA @1.8V - 3.3V 380mA @1.8V - 3.3V
Control : PWM/PFM Control  : F-PWM (XCL109)
Topr :-40°C ~ 105°C e PWM/PFM (XCL110) v Vour
Package :CL-2025-02 Topr :-40°C ~ 105°C >
(Pocket type) oFF [oN —p— Yo Package :CL-2025-02 OFF | ON L . .
£ Cn L T 10pF 2
%NHF = T _|_ %prz (Pocket type) A00F a - H %
1
(FeATURED) (FeRTURED) 5
WX(C9145 - Ultra-low Iq, lin=800mA Step-Up DC/DC WXCL233 - Built-in inductor, Ultra-low Iq Step-down Micro DC/DC with VSET
e |g =400 nA and low ripple PWM/PFM for all boosting applications. e Smaller size, Easy design, and Lower EMI by Built-in inductor
e High efficiency with a wide range from Deep Sleep to peak current for sensors, * 80% or higher efficiency even at IOUT=10pA with 200nA Ultra-low Iq
RF communications, MCUs, etc. e VSET function enhancing further lower power consumption o
Vin 1 0.65V ~ 5.5V Vin : 1.8V~ 6.0V %
Vst 1 1.6V Vour :0.5V ~ 3.6V : 2 values S
Vour :3.0V~ 5.5V Selected by H/L of VSET pin @
fosc : 1.2MHz lour : 150mA g
IOUT :430mA @3.3V - 5V Iq :200nA
300mA @1.8V - 3.3V Control  :PFM
Control  : PWM/PFM Topr :-40°C ~ 85°C
Topr :-40°C ~ 105°C Package :CL-2025-03
Package :USP-6C (Pocket type) 2
WLP-6-05 s
S0T-25 VSET XCL %
®
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XC6821/XC6822

New and Featured Products

2
o
g
o
=
o
o
c
(2]
[
w

UNDER XC6811/XC6812 XC6811/XC6812 UNDER -
DEVELOPMENT Solutions Page 30 Page 31 DEVELOPMENT Reference solution Page 44
WXC6811 / XC6812 — Multi-Function Li-lon Charger IC with Current Path WXC6821 / XC6822 — Multi-Function Advanced Battery Charger IC with Current Path
e Separate control of charging and system power supply (Current Path Function). e Supports charging voltages suitable for sulfide/oxide solid-state and LTO batteries.
e Prevents battery drain during storage or when not in use (Shutdown / Wake-Up). Also for EDLC / Li-cap. For CV > 3.1V, use XC6811 / XC6812
Vin .37V~ 6.0V Vi : xce811/xces12 8V * Adjustable charge completion current enables compatibility with solid-state batteries.
Charge Voltage 13.1V~ 4.5V 3IVEQY ——— v our |-y — @Yy>4-8V o Equipped with a current path function, essential for backvup applications. 2y o
Charge Current :1mA ~ 50mA (XC6811) !!R:ch; o [ Vin :2.7V "~ 6.0V z.lr;\'/ts.ov XC6821/XC6822 @V'”>3;3V §-
25mA ~ 400mA (XC6812) Charge Voltage ~ :2.5V~2.9V B2 I - GO
Charge :0.ImA~ 10mA (XC6811) .. - o> Charge Current : 1mA ~ 50mA (XC6821) . s S
Completion Current  1mA ~ 50mA (XC6812) polymer 1-. CHOEN [+——— 25mA ~ 400mA (XC6822) Solid-State Battery BAT B
i o Wake-UP/SHDN Advanced Battery
Function : Push-Button Wake-Up / e ISET b Charge :0.1mA ~ 10mA (XC6821) EDLC, -[- I e
Shutdown Control, g | ¥ Completion Current  1mA ~ 50mA (XC6822) ticaps LI o | S e
Shutdown Input, Current Path, Charge Enable Function, Function : Push-Button Wake-Up / Shutdown Control, e v b
Charge Completion Current Adjustment, UVLO Shutdown Input, Current Path, RS R ’°
Topr :-40°C ~ 125°C Charge Enable Function, Charge Completion Current Adjustment, UVLO o
Package : WLP-15-01, DFN3030-12A Topr 1 -40°C ~ 125°C =
Package : WLP-15-01, DFN3030-12A 5
SR XC8115/XC8116 Ideal Diode 2ch Ideal Diode g
DEVELOPMENT Page 31 FEATURED Page 26 Page 43 G
WXC8115 / XC8116 - 6V, 1A Ultra-Low Power Load Switch WXC8110 / XC8111 / XC8114 - Ideal Diode Load Switch
e Ultra-Low Quiescent Current: 0.0 pA e Load switch with Ideal Diode function equivalent to VF = 20mV
¢ Adjustable Soft-Start for Inrush Current Suppression and Power Sequencing ¢ For OR connection of multiple power lines and backup
e Reverse Current Prevention when OFF(XC8116), Available in High/Low Active Versions Vin 1.5V~ 6.0V o
Vin : 1.5V~ 6.0V lout : 500mA (XC8110), 1A (XC8111), 3A (XC8114) )
lout 1 1A Ron : 120mQ (XC8110/XC8111) / 45mQ (XC8114) §'
Ron :150mQ Iq : 3.6pA (at Forward bias) o
Iq :0.0pA OpA (at Reverse bias) =
Iste :0.0pA Function :Ideal Diode Function(True Reverse Current Prevention)
Function :Adjustable Soft-Start Standard :IEC 62368-1:2023 certified (XC8110 / XC8111)
C. Discharge (XC8115) Topr :-40°C ~ 105°C
Reverse Current Prevention when OFF(XC8116) Package :XC8110/XC8111 : SOT-25, USP-6B06, WLP-4-02
Input Logic Active “H” & “L” Power Input Load XC8114 : SOT-89-5, DFN1820-6G, WLP-4-04 Ideal Diode : V¢=20mV v
Topr :-40°C ~ 105°C Vor B
Package :DFN1515-6A P 2ch Type y -
SOT-25 XC8112 / XC8113 - 2 x 500mA/1A 1sv-sov T g
o
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New and Featured Products
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NEW

EXM981A - 60V/6A Step-Down Charge Pump Module for Intermediate Bus

¢ |deal for 48V-to-12V Intermediate Bus
e Charge pump configuration achieves low loss, compact size, and low profile.

2
(]
g
o
=
o
Q
c
(2]
[
w

Typical Application: Adapting existing 12 V systems to a 48 V bus.
By adding this module, a high-efficiency 48 V system can be easily realized.

* Module design simplifies external components and PCB layout. Existing 12Vsystem
, <
Vin £ 20V ~ 60V w, Voo | 1/4 output [ [ - Low voltage \ 7
Vout :Vin/ 4 (12V6A) 1 Primary DC/DC : g
lout  B6A XM981A : DC/DC : %
*Stackable up to 4 modules : 6A x 4 =24A . ;éh:f;ita/p : Low voltage : g
fosc : 270kHz 3:3VISV Fail | DC/DC , 2
Efficiency :96.5% @ 48V — 12V 2.4A Vin Rec ! !
20V ~ 60V 1 1
95.0% @ 48V — 12V 6A P°‘gie;,§]°°d : Low voltage 1
Function : Soft-start, Power Good, UVLO y cm;a | DC/DC '
Protection: Current Limit, Thermal Shutdown v b N e mmmmme oo 4
Topr :-40°C ~ 105°C aTuF | Maxea - .
Package :LGAS52-CO1 (11.5x9.5x2.1mm) ahuF =
10ka T Mount Area : 12.0x 17.0m §'
Height: 2.1mm o)
NEW (NEW J DEVELOPMENT &
EXBSC41A066*S-G / XBSC42A086*S-G / XBSC43A106*S-G EXPJ102NO9NS8R-G / XPJ101NO4AN8SR-G
650V/6A, 8A, 10A SiC Schottky Barrier Diode N-channel MOSFET 100V, 9.4mQ/4.4mQ, 59A/122A
¢ Repetitive peak reverse voltage Vrv=650V ® 100V operation N-ch MOSFET, mounted in small DFN5060 package
e Fast switching operation / Low recovery loss e Low loss due to low on-resistance and reduced charge capacitance v
Viu : 650V Vos : 100V ' 8
Vi : 650V Ves :£20V - \ g
IF(ave) : 6A, 8A, 10A Io :59A/122A e
VF :1.35V T0-220AC T0-220FM-2 Vesen 2.8V &
Package :TO-220AC Ros(on) :9.4mQ/4.4mQ (MAX)
TO-220FM-2 Ipss : 1A (Vos=100V,Ves=0V)
Tjmax :175°C lass :+100nA (Ves=+20V,Vos=0V)
Qs :7.6nC/15.0nC Source
Qe :3.0nC/6.0nC =
Qe :19.0nC/40.5nC Souree 8
Package :DFN5060-8L (5.0 x6.0x 1.1mm) Source %
Discrete Products Tjmax : 150C Gate ?;’_

Discrete Products
FET, Page 65
11
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M lineup for the power supplies of automotive, industrial, and consumer products including DC/DC converters, voltage regulators, and voltage detectors

Built-in inductor DC/DC converter
Voltage Regulator

Micro DC/DC DC/DC converter
_ (LDO) -
( XCL Series) 2
oDC/DC converter with integrated inductor eWide lineups including Step-down, Step-up, etc. eLow Ig and high-speed LDO 5‘?
[=4
eSpace-saving / low EMI DC/DC converter eUltra-small, ultra-low lg, and fast transient response eLow to medium and high voltages, @
that can be used like an LDO with HiSAT-COT control small to higher currents

®HiSAT-COT control ideal for high performance POL eBroad package lineup

Voltage Detector,

. TOREX Product Groups Load Switch, g
Watchdog Timer e v ot 5
( Reset, WDT) Small size, High performance, ush BUtton Lontrotier 2
Low Iqg, Low noise ®
eUltra-low quiescent current in the nanoampere (nA) eoFrom simple load switch to USB protection and
range, ideal for battery-powered applications ideal diode function
eVarious functions and 125°C operation required for eload switch to cut off power supply with Push Button
industrial equipment etc. switch for Preventing discharge during shipment / o
System power switch / Freeze measures ;%
é“.
(9}
Charger IC . Discrete 5
.. Automotive IC .
( Li-ion/Polymer, LTO, . ( MOSFET, SBD/SiC SBD,
. . ( XD Series )
and Solid-State batteries ) TVS, ZD, SWD, BD )
eSmall, simple, and All-in-One charger IC ®AEC-Q100 compliant ®MOSFETs, Schottky Barrier Diodes (SBDs), Transient Voltage %”
for Li-ion/Polymer batteries eAvailable in wide range of products such as DC/DC, LDO, ~ SuPpressors (TVS)_' an.d ZD/BD/S_WD prod.uct§ for Power §
oCV charging LDOs and multi-function All-in-One charger voltage detector, and watchdog timer utilizing TOREX’s Management IC circuits and various applications 3
ICs optimized for solid-state and LTO batteries small, high-performance devices elineup includes SiC-SBDs using compound semiconductors z
oQ
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Built-In Inductor DC/DC Converter Micro DC/DC (1) @TOREX
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M Built-In Inductor DC/DC Converter Micro DC/DC
eSpace-saving, minimal external components and simplifying system design.
eLow noise (Low EMI), high thermal dissipation, and high efficiency.

eEnables smaller, space-saving equipment and supports POL (Point of Load) applications.

Ja/2a 4o3dnpui ui-jing

e|deal for replacing LDOs.

P Low-voltage : Step-up Built-In Inductor DC/DC Converter Micro DC/DC

o
=
o
Q
[
o
-+
2]
=
o
[=
T
7]

XCL104/XCL105

PWM/PFM | |6V, 450mA  |Low noise 6V, 700mA Multi-function
. . . : Pocket t B OR
High Functionality : @3.3V->5v |Fockettype @3.3v>5v | .ypass/ ) —
1 [3MHz 1.2MHz High current =
! Cool Post type = Y
L e OR connection £
! i Page 43 g
1 1 [n)
XCL101/XCL100 l ' ﬁ s
) Low Iq . |5.5V, 180mA |Ultra-Low Iq i 5 °
owlq @3.3V>5v |[UVLO (XCL100) | @3.3y>5v |400nA ; s
Pocket type ' lPWM/PEM  |Pocket type : S
' 1.2MH2
: V5T=1.6V : —
Mmoo é o
N 5 §
Pocket Type Multiple Type Cool Post Type e
o
[¢’]
Inductor DC}'Ec Chip Be/De Sl Wpps e -
i . ; Inductor  DE/DE Chip Sy -~ 5
oa
®
Technical details of Micro v
" DC/DC” XCL Series > 3
DC/DC IC Page 35 RIS
N J 5 3
= Q
Product Name: Left “PWM Control”, Right “PWM/PFM Control” 3 %
oQ
(0]
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Built-In Inductor DC/DC Converter Micro DC/DC (2)

OToR
Page 53

P Low-voltage : Step-down Built-In Inductor DC/DC Converter Micro DC/DC

Ultra-small
Low-profile
h=0.75mm

High-speed
HiSAT-COT

HiSAT-COT
Page.34
FB type
6V Compatible

Ultra-low Iq
6V Compatible

XCL243/XCL244

5.5V, 700mA [HiSAT-COT

3MHz SmaII/Thin
h=0.75mm
Multiple type

5.5V, 500mA [HiSAT-COT
1.2MHz Ultra-low EMI
Pocket type

XCL205/XCL206

6V, 600mA |FB type and

3MHz Vour fixed
Pocket type

XCL232/XCL233

6V, 150mA Ultra-low Ig 200nA

PFM

Ig=200nA Pocket type

XCL239/XCL240
5.5V, 1.0A HiSAT-COT
3MHz

Pocket type

(" )
Pocket type

Ja/2a 4o3dnpui ui-jing

Inducior

DC/DC Chip

*

HiSAT-COT
High current
Multiple type

2

Vser (Vour selectable XCL233)

6V, 2.0A
2.4MHz

odal

Multiple type

 DC/DC Chip

FB type
High current
Multiple type

1am /1353y

Cool Post type

DE/DC
Chip

inducior Copper CoolPosts

\

YyouMs peo’

»36V/60V : Step-down Built-In Inductor DC/DC Converter Micro DC/DC

Ultra-small
Low Iq

XCL247/XCL248

36V, 600mA

1.2MHz
Ig=11pA

Low Iq

100% Duty ratio
FB type

Cool Post type

XCL249

60V, 150mA |Low Iq
FB type
Pocket type

UNDER DEVELOPMENT

DC/DCIC

s
-
J984ey)

Technical details of Micro
DC/DC” XCL Series

Page35

aAlowoINy

Product Name: Left “PWM Control”, Right “PWM/PFM Control”
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DC/DC Converter (1) @ TOIREX
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B Low-Voltage : Step-down DC/DC Converter =
eSpace-saving design, minimizing both IC and external components. High-speed transient response using HiSAT-COT g:
fol,
eUltra-low quiescent current extends battery life. s
o
o
Q
P Low-voltage : Step-down DC/DC Converter S B
Q.
c
XC9290/XC9291 XC9285/XC9286 XC9287/XC9288 XC9289 S =
High-speed HiSAT-COT 5.5V, 1A HiSAT-COT 5.5V, 1.5A  |HiSAT-COT 5.5V, 1.5A  |HiSAT-COT g|e
HiSAT-COT Ultra-small 1.2MHz 1.2M/3MHz 1.2M/3MHz Ultra-small o|l|e
HiSAT-COT Space-saving MODE selectable
Page.34
Mount Area _
1.5x2.1lmm=3.15mm’ S
w
o
XC9290/XC9291 XC9289 %.
World’s smallest class solution size HiSAT-COT 1.5A 2
3.15mm’ Small solution size D c
G
2
=
S
XC9235/XC9236 XC9242/XC9243
FB type 6.0V, 600mA |FB type and 6V, 2A FB type 8
6V Compatible |1 5p1/3vH;  [VOUT fi.xed 1.2M/2.4MHz |High current 7 %
Low noise g g
A
=
[¢’]
XC9276 o)
i Ultra-low lg a
Ultra-low Iq 200nA o
VSET(Vour
selectable) %
z 3
= o
ol =
SHN =
= 3
Product Name : Left “PWM Control”, Right “PWM/PFM Control” ® =
o
(0]
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DC/DC Converter (2) @ TOIREX
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B Medium and high voltage : Step-down / Step-up DC/DC converter .
eSpace-saving design, minimizing both IC and external components. 22
fol,
eStep-up : Extends battery life with ultra-low quiescent current and offers various options (Bypass / Vour OR / Load Disconnection) 8
o
3
P Medium and High voltage Step-down DC/DC converter =Nl -
o
, o
1 c
XC9704/XC9705 XC9714 E XC9220/XC9221 o o
36V, 600mA [Space-saving | General- 16V, 5A Controller for ol
Ig=11pA FB type i Controller 1MHz FB type
100% Duty
XC9711 60V 300mA DC/DC : XC9702 : 8 -
60V Low | 60V, 300mA |Space-saving World’s smallest solution size | 2
owla | MHz Low Iq 9.4mm x 7.4mm = 69.6mm> ! g
= FBt ' >
lg=12pA ype : x £
| a8
! 2
| :
P Low-voltage : Step-up DC/DC Converter P Medium and High voltage Step-up DC/DC converter -
XC9103/XC9104 g o
Low-I 5.5V, 80mA |LowIqg 5.5V, 430mA |Ultra-low Iq 100mA Space-saving 100k/180k/ Controller for g g
q @3.3V->5V Bypass @3.3V->5V 400nA @5V->12V FB type 300k/500kHZ driving Nch FET 5 g‘
PFM 1.2MHz 1MHz, PWM FB type g
19=6.3pA PWM/PFM Step-up Applications &
Page 49 =)
. XC9141/XC9142 XC9147/XC9148 ®
L‘?V\I’:'PP"’-‘ 6V, 500mA |Low ripple 6V, 750mA  |High current LED 20mA LED / Back Light
Hflg . @3.3v->5v |Multi-function @3.3v->s5y |High efficiency @3.6V|Driver %
erciency 1.2M/3MHz  |(Bypass/OR) 1.2M/3MHz  |Multi-function —>4xLED zZ 3
(Bypass/OR) 5 s
OR connection g >
Page 25 Page 43 Product Name : Left “PWM Control”, Right “PWM/PFM Control” 3 %
oQ
(0]
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Voltage Regulator (LDO) & TOIREX

2
o
=
o
=
o
Io%
=
(8]
Q
w

los)
H Voltage Regulator =
eUltra-small / Ultra-Low Quiescent Current for Extended Battery Life / Low Iq + Fast Response = Green Operation (GO) 2:
fol,
eSupports Medium- to High-Voltage and Negative-Voltage Applications for a Wide Range of Uses 8
o
3
P Low-voltage, Low Iq »Low-voltage, High-speed S B
' Q.
XC6504 XC6215/XC6506 ; XC6221 XC6415 5
¢ Supports Low - - K
Low Ig 6V, 150mA |Lowlqg 6V, 150mA |Lowlq | Output 6V, 200mA  |Low noise 6V 2ch 2ch x 200mA <) S
19=0.6 A Capacitor-Less 19=0.8pA 105°C (XC6506) - Voltage 1g=25pA Vour=0.8V~ 200mA/ch Space-saving =8 ©
E 70dB 65dB Vour=0.8V~
XC6241 XC6220 E XC6233 XC6223/XC6229
Low Iq / 6V, 150mA |GO(60dB@HS) 6V, 1A GO(50dB@HS) : High-speed |5.5V, 200mA |Low noise 5.5V, 300mA |Ultra high-speed
. h d ’ ’ ’ ’
High-speed |, _0 6ur@ps lg=8uA@ps  |Migh current | response |ig=45pA Inrush 1g=100uA Inrush 3
(o) Inrush 75dB prevention 80dB prevention &z
prevention =
XC6503 | XC6227 XC6230 S
Capacitor- 6V, 500mA [High current I:l::eﬁverse 6V, 700mA  |High current 6V, 2A High current 2 g
Less - Capacitor-L E - - FBt moo
lg=15pA apacitor-Less | prevention |'9=100A Ig=45uA ype ju
; 65dB 70dB =
: =
P Medium and High voltage P Low input voltage, Bias type _
o
XC6216 XC6602/XC6603/XC6604 ; §
28V, 150mA |Low Ig 10.5V, 200mA |Low Iq High-speed |1A@0.5~1.8V |Source-Follower g 2
Low Iq FB/V High-speed Output |
lg=5A out 19=5.51A igh-spee response Viy=0.5~3V P 9}
selectable 60dB Vbias=2.5~6V £
[¢’]
XC6705/XC6706 Q
L‘_"";\'q/ 20V, 200mA |Low Iq / High- =
High-speed lq=1.201A speed
(o) 50dB Seamless GO B
XC6701 -12.4V, 200mA |CE function > %
Hiohocoeeq |28V 150mA [High-speed 36V, 300mA |High-speed 5 2
igh-spee lg=50pA 1g=50pA Inrush . g §
50dB 50dB prevention %
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Voltage Detector, Watchdog Timer (RESET/WDT) & TOIREX

=2
o
S
o
o
© S
H Voltage Detector & Watchdog Timer .
eUltra-small / Ultra-Low Quiescent Current for Extended Battery Life / Separated Sense Pin for Medium and High voltage detection ;
fol,
eDetection / Release Delay, Manual Reset (MR), Output Logic “H” or “L”, Watchdog Function s
o
o
Q
P Voltage Detector (RESET IC) = ©
8
Simbl 1g=88nA Ultra-Low Iq 10V 10V operation Delay Externally 1g=0.7uA Fixed release g _§
imple type +0.8% High accuracy 1g=0.7pA function adjustable +0.8% delay O
RESETB/RESET release delay RESETB/RESET |(50~800ms)
MR High accuracy
Separated Separated XC6132/XC6133/XC6134 g
R lg=44nA Ultra-Low Iq 1g=0.8pA Externally sense pin 1g=1.28uA, Hysteresis external VSEN 76V Built-in divider @z
sense pin +0.8% High accuracy +2.0% adjustable (Vsen) +1.2% adj. (XC6132/34) 1g=0.5pA resistor Selectable g
(Vsen) RESETB/RESET release delay . . |RESETB/RESET |Detect/Release delay lsen: 0.15HA hys: 5-50% S
Multi-function - =
MR, 125°C external adj. RESETB/RESET |Detect/Release = S
pr— Serge protection MR, 125°C Delay external Adj. E’ &
A0 iR (XC6132) 2
monitoring s
. Page 50 g
P Watchdog Timer(WDT)+Voltage Detector s -
XC6130/XC6131 BN
WDT/Delay 1g=9.8uA WDT/Delay external adj. g g
e"Fe"‘a"V +1.0% WDT EN/ENB (XC6131) g i5
adjustable |55 MR (XC6130) ©
=l
[¢’]
Q
XC6121/XC6122/XC6123/XC6124 XC6181/XC6182/XC6183/XC6184 XC6185/XC6186/XC6187/XC6188 a
. (0]
WDT/Delay Ig=10pA WDT/delay internally WDT/delay internally Window WDT Window WDT -
Internally fixed fixed WDT/Delay WDT/delay internally fixed
fixed WDT EN/ENB WDT EN/ENB Internally fixed WDT EN/ENB =
> 3
Window WDT 5 s
Page 33 g >
g
o
o
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Load Switch, Push Button Controller

OToR
Page 61

B Load Switch

eLow-Power, Simple Type / Switch Type for Power Supply Line Output Protection with Enhanced Protection Features

e|deal Diode Function with Ultra-Low Leakage and Low VF (20 mV) for true Reverse Current Prevention

P Simple type
Low Iq

P Output protection for power

supply lines Internal

Fixed Current
Limit

P> Built-in Ideal Diode Function

1ch

Ideal Diode
Page 26

6V, 400mA  |Simple Switch Ultra-low Iq No Reverse
Ig=4uA C.discharge Soft start external adj. Current

C, discharge when OFF

XC8115/XC8116
5.5V, Soft start Externally
ILIM=0.5/1.0/ |[Reverse current Adjustable
1.5/2.0A prevention Current Limit
Flag

6V, 500m/1A
1g=3.6pA

XC8110/XC8111

VF=20mV

prevention

True reverse current

IEC 62368-1 certificated

VF=20mV

True reverse current
prevention

2ch

2ch OR connection
Page 43

XC8116
6V, 1A Ultra-low Iq
Ig=0pA Soft start external adj.

Reverse Current
Prevention when OFF

XC8108/XC8109

5.5V, Soft start
ILIM adj. Reverse current
0.9~2.4A/|prevention
0.075~1.3A|Flag

XC8112/XC8113
2ch

6V, 500m/1A

Ig=3.6uA/ch VF=20mV
True reverse current
prevention

IEC 62368-1 certificated

H Push Button

ePush Button Load switch

: Current consumption 1nA at shutdown, for preventing discharge during shipment / System power switch / Freeze measures.

ePush Button Reboot controller : Long press of Push Button outputs reboot signal. For countermeasures against freezes by system reset or toggling the power IC enable.

P Push Button Load Switch

XC6194

up Switch

Shutdown(Ship)/Wake-

Power Good

XC6193/XC6194
Page 26

XC6193

6V, 1A+FET
ISTB=1nA
1g=0.13pA

Shutdown(Ship)/Wake-

High current, Driving
External Pch FET

Long press: 7.5s

1g=0.01pA

P Push Button Reboot controller

Reset by long press at freeze
12.5s/External adj.|2 SW inputs

Countermeasure against freezes

and abnormal behavior

Ja81eyd Yda3ms peo’ 1am /1353y odal 2ad/2a 2d/2@ 4032npul ul-yjing
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Charger IC : For Li-ion/Polymer, Solid-State and LTO Batteries @TOIREX

B Charger IC for Li-ion/Polymer batteries

eSupports charging currents from 1mA ~ 800mA

XC6811/XC6812 XC6811/XC6812
Solutions Page 30 Page 31

oAll-in-One, multi-function Charger IC with current path/shutdown/wake-up and external setting for charge completion current : XC6810, XC6811/XC6812

XC6808
. 6V, CC=5~40mA Ultra-low leakage
Battery temperature
monitor
XC6810
All-in-one, 28V, Ultra-small package
multi- CC=1~25mA |Current path, Batt temp monitor
function CvV=3.8V~4.4y |Shutdown/Wake-up, Charge

ON/OFF
Battery voltage monitoring
For energy harvesting

XC6803/XC6804

6V, CC= Battery
40~280mA/ |temperature
200~800mA |monitor

Cv=4.2V

XC6811/XC6812

6V, Ultra-small package

CC=1~50mA |Current path, Batt temp monitor
/25~400mA |Shutdown/Wake-up, Charge

Cv=3.1v~4.5v |ON/OFF

Freeze recovery function

Adj. charge completion current

UNDER DEVELOPMENT

v, :37v~gov  XC6811/XC6812

{ Vin OUT |
Dcso va;
Resoz
| CSO
CBAT_wr BAT
Lion/ L7 | Thermistor g5 THIN SHON, |

Polymer L {_ CHGEN
(Pigtz\t/\lcn Wake-UP/SHDN

Circuit Module)

4.8V @V,>4.8V

z
=1
o

ITERM ISET  Vss

I.
bl

B Charger IC & Voltage monitor for Soli-State and LTO batteries
eSolid-state & LTO batteries compatible with CV charging : Charged by high-current LDO, selected at max voltage considering variation

XC6240/XC6242
Vour=2.63V <2.7 Vincluding
150mA temperature and

1g=0.8pA variation
105°C (XC6242)

LDO for
CV charging

XC6140/XC6142
Battery Vpe=1.6~2.2V |Battery tuned
voltage Vpr=2.475V/ |detect/release
monitor 2.45V|105°C (XC6142)

eMulti-function all-in-one Charger IC for advanced batteries like solid-state & LTO
Supports configurable CV, CC, and charge completion Current, ideal for backup applications with built-in current path

XC6821/XC6822

All-in-one,
multi- Ultra-small package
function for CC=1~50mA |Current path, Shutdown/Wake-up,
Solid-state /257400mA | Charge ON/OFF
CV=2.5~2.9V |Freeze recovery function
battery

Adj. charge completion current

UNDER DEVELOPMENT

XC6821/XC6822
reference Page 44

LTO/solid-state battery
reference Page 45
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Automotive IC

OO
Page 64

B Automotive IC (XD series)
®AEC-Q100 Qualified, wide operating temp (-40°C to 125°C), comprehensive protection features

eLong-term supply commitment, PPAP documentation support, enhanced traceability

XD Series Details

https://product.torexsemi.com/en/technical-support/techinfo/doc_4813

»DC/DC Converter P Voltage Regulator(LDO)

XD6506

XD9704/XD9705 5

36V, 600mA |[Space-saving ' 6V, 150mA Low Iq 28V, 150mA Low Iq
Low Iq Low Iq 19=0.81A Ig=51A

105°C Grade 2 105°C Grade 2

125°C Grade 1 {100% Duty
. 6V, 300mA Ultra high-speed 36V, 300mA High-speed
High-speed Iq=100pA Inrush current Inrush current
75dB, prevention prevention
: 125°C Grade 1  |Low noise 105°C Grade 2

P Voltage Detector (RESET IC) High voltage

monitoring
Page 50

XD6132/XD6133
1g=1.28uA,

XD6138

Separated VSEN 76V

sense(Vsen) pin
Multi-function

Built-in divider
1g=0.5pA resistor Selectable
lsen: 0.15pA hys: 5-50%
RESETB/RESET |Detect/Release
125°C Grade 1 |Delay external Adj.

Adj. hysteresis(XD6132)
Adj. detect/release delay
Serge
protection(XD6132)

+1.2%, MR
RESETB/RESET,
125°C Grade 1

P Watchdog Timer(WDT)+Voltage Detector

XD6121/XD6122/XD6123/XD6124

XD6130/XD6131

WDT/Delay WDT/delay internally fixed WDT/Delay |ig=9.8uA WDT/Delay external adj.
Internally fixed |85°C Grade3 |WDTEN/ENB externally WDT EN/ENB (XD6131)
adjustable 125°C Grade 1 |MR (XD6130)

Primary

Input

Voltage
9.7V

7.5V

RESETB
output

A Falling

I
|
I
A
I
I
I

i

|
|
|
T
|
I

,,,,,, F-- -
I
|

»

| >

Rising

I I
tDR
XD6132, XD6138

Release voltage:

Vor = Vor + Vs

Adj. Hysteresis : V¢

Detect Voltage:

Wide Hysteresis and Release/Detect Delay adj.

Ja81eyd YoHMS peo 1am /1353y odal 2ad/2a 2d/2@ 4032npul ul-yjing
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Power Supply Configuration Solutions Guide: Contents

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

W Optimal Power Supply Configuration for Each Power Source

M OR Connection Solution

@Primary Battery Small and Low Consumption 23-24 @®OR Connection Solutions for Backup and Multiple Power Sources 42
@Li Rechargeable Battery Small and Low Consumption 27-28
Technical Guide
Multi-Function 29-30
e |deal Diode Switch and Step-Up DC/DC Suitable for “OR” Connection 43
Technical Guide V Ideal Diode Switches / Step-Up DC/DCs
¢ Low Power Consumption by Utilizing Operation Range of MCU/SoC 25
v VSET (Step-Down) and Bypass (Step-Up) Functions M Various types of Batteries: Charge/Discharge Reference solutions
¢ For Further Lower Power Consumption / Battery Life Improvement 26 @5Solid-State Batteries and other Advanced Batteries Reference Solutions 44
v Ideal Diode Load Switch / Push Button Load Switch @®LTO and Solid-State Batteries Reference Solutions 45
¢ All-in-one Charger IC, Ultra-Low Ig Load Switch 31
M Energy Harvesting Solution 46
@®3.3V  Small Solutions for Multiple Power Rails 32
o5V POL Solutions for Multiple power rails 33 W Various Application Circuits
Technical Guide @Peak Current Assist/Backup using EDLC(Supercap)/Li-Cap 47
« HISAT-COT Control for Fast Transient Response 34 @ Negative / Positive-Negative / Low-Power Isolated Power Supply Solutions 48
« TOREX Built-In Inductor Micro DC/DC for Achieving Small / Low EMI 35 @ Step-up Application: High and Positive-Negative Voltage Output Solutions 49
@Reset IC Application Examples 50
@2-Cell Li-ion, 4-Dry Cell, and 12V/24V Solutions 36
©12V/24V Input : Small Solutions 37 W Space-Saving / Low Profile Solutions
@12V/24V Input : Multiple Power Rail Solutions 38 @ Compact and Space-Saving Power Supply 51
Technical Guide @ Low Profile for h=0.33mm/0.40mm max. 52
e Start-up/Shutdown Sequence Control of Multiple Power Rails 39
@60V Input Compatible Small Solution 40
Technical Guide
e Medium and High Voltage Input Step-down DC/DC 41
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. . . =2
Primary Battery : Small and Low Power Consumption Solutions (1) 2
o
»
3 &
- . . - Q &
B 3V Li Primary battery or 2-dry cell : Supplying battery voltage to MCU directly 2
,,,,,,,,,,,,,, o
eChallenges : Preventing battery discharge after shipment v ;ﬁ (2) Ultra-low Iq :iN ,,,,,,,,,,,,, . %
Countermeasure for system freeze — b Load Switch ‘LV****T | (2) Battery Switching Circuits <
| |
Low EMI and low ripple Step-up DC/DC for RF/Sensor L XC8115 | Tour § | %
. & I T T T T T T T T T | =
Battery Voltage Monitor é ; } Vin!  (2) Ultra-low Ig | Vour % .
R —— m—m————————————— AD_IN 1/0 | Load Switch 8 g
‘ o O-- ‘ | (@) Ultralowlq | 777 - | XC8116B = k=
———— —o— ‘—Q—D S —~
\ } (1) Push Button | | Step-down DC/DC ] \ vbb I EN g o)
Li Primary (Mn02): 1.873.2V _ | Load Switch:XC6194 | | leER ek T g g
(socl2) 224736V § } sw  XC6194 opn } } (5) GO LDO } Low Ig MCU IN | (2) Ultra-low Iq < T
2-dry cell in series: 1.8%3.2V I ‘ B N Y ! XC6241 1 | } Load Switch &
e N B it | ‘ from 2
| } b === I | XC8116A MCU ~
S S — . > 10 e 2
| SBD (Low IR) CE _— .
Push Button Switch [:] _ XBS013S (3) Step-up DC/DC < Cases for Switching Between Two =
for both XC6194 and MCU PWM: Batteries or Backup Power Sources ~
oo o s xcLioa, xctioo | >3V \_ ) : Ky
PWM/PFMZ RF / Sensor g
XCL108, XC9145 - B
XCL105, XCL110 XC6194 Gl o
(1) Push Button Load Switch with Shutdown function : XC6194 Page 26 s B
(@]
Shutdown at shipment to reduce the discharge current from the battery to 1nA. =
ol e FEELUTES For Main power / Forced shut-down at system freeze / Prevention of battery .
(1) Push button XC6194 Ists=1nA, Shutdown function(Ship/Main power switch) liquid leakage. g
switch For system freeze (XC6194A), Preventing liquid leakage (UVLO) XC8115/XC8116 3
(2) Ultra-low Iq=0pA, Load Switch Page 31 3
(2) Load switch XC8115 / XC8116 |Ultra-low Iq=0pA, Adj. Soft-start, 1A . T @
Reverse current prevention when OFF (XC8116) Iq/1ste=0pA for Battery Voltage Monitor ON/OFF Control : XC8115 5 8
Built-in inductor, Small but high current, F-PWM, PWM/PEM Dual Battery Switching with Reverse Current Prevention in OFF State and B
' ' ' EN/ENB Control : XC811 m £
XCL109 / XCL110 |MHZ 610mA@3.3v>sy / C8116 m
Others: XCL104/XCL105, Built-in inductor, 710mA@3.3V->5V . . . o o
(3) Step-up XC9147/XC9148, 1.2MHz/3MHz, 750mA@3.3V->5V (3) Step-up DC/DC with Load Disconnect Function for RF/Sensor 2
JC
bc/bc Built-in inductor, Ultra-low Ig: 400nA, PWM/PFM eBuilt-in inductor Micro DC/DC is suitable due to small size and low EMI. b
XCL108 1.2MHz, 300mA@3.3V->5V, Vsr=1.6V (XCL104/XCL105, XCL108, XCL109/XCL110) a
Other: XC9145, 1.2MHz, 430mA@3.3V->5V ) =
oFor RF/sensors always operating o
(4) Step-down Built-in inductor, 1g=200nA, PFM, 150mA, VSET(Vour selectable) 400nA Ultra-low lga PWM/PFM step-up XCL108 and XC9145 @ | =
DC/DC XCL233 Other: XC9276, 150mA q / p-up g 3
oPWM Step-up Converters for Low Ripple XCL104, XCL110, XC9147 b le
(5) LDO XC6241 1=0.6uA, PSRR=60dB, GO, 150mA g 3
(4), (5) Step-down DC/DC and LDOs for Supplying Power to MCUs 3 2
oBuilt-in Inductor Step-down XCL233, Low-Power, High-Speed LDO XC6241 ; B
=
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Primary Battery : Small and Low Power Consumption Solutions (2) 2
o
» [
B From 3V Li Primary battery, 1 or 2-dry cell : Supplying boosted voltage to MCU z
o
eChallenges : High efficiency / low EMI / Low ripple Step-up DC/DC %
Small / Low lg / Long battery life . . <
Example of adding Shutdown Function -
™\ 3
Vi RESETB 2 P |
(3) Ultra-low Iq RESET s P POR or I/0 LV VE T T SG] 33 voo % 3
XC6136N . ] step-up g T o
| PushButton | DC/DC Low Iq i BE
Low Iq I Load Switch | £ o
MCU / RF [ | MCU / RF 2 g
Lx | gy XC6194 , & 9
(1) Step-up DC/DC VDD e ] 2 35
PWM/PFM: ® w
1 XCL108, XC9145 /0 ﬂ ) e
XCL105, XCL110 For Bypass type ! : a
T BAT | pFM: XCL100, XCL101 = | 777 <
1.5V battery g Vin ;EN Vou, Added Push Button Load Switch : XC6194 2
: . ~ ass ®
Single dry cell - :0.971.6V (2) Ultra-low Iq » VDD eFor Prevention of discharge after shipment S
3V battery Load switch Sensor oMai itch < g
Li Primary (Mn02): 1.8~3.2V XC8115 ain power switc XC6194 - B
(SOCR2) 24736V eForced shut-down at freeze Page 26 G ©
2-dry cell in series  :1.8~3.2V \ / _§ §
2
1) Step-up DC/DC for MCU
Block Product Features (1) p-up DC/ .
— (a) For low power consumption 3
XCL100 / XCL101 Built-in inductor, Low Iqg PFM 3
80mA@3.3V->5V, UVLO (XCL100) eGeneral use - Supply with always boosting at high efficiency 8
Built-in inductor, Small but high current, PWM/PFM For 3V battery :1qg=400nA PWM/PFM step-up DC/DC XCL108 and XC9145 e §
] 3MHz, 610mA@3.3V->5V High efficiency 89.9%@10pA g 2
(1) Step-up XCL110 Others: XCL105, Built-in inductor, 1.2MHz, 710mA@3.3V->5V gh efticiency *@10u . < 9
DC/DC XC9148, 1.2MHz/3MHz, 750mA@3.3V->5V For 1.5V battery : Built-in inductor PFM Step-up Micro DC/DC XCL101 9
Built-in inductor, Ultra-low Ig: 400nA, PWM/PFM eLow Iq power technique - Boost only when MCU is active g &
XCL108 1.2MHz, 180mA@3.3V->5V, Vsr=1.6V Use products with “Bypass” function to boost only when necessary, and supply =
Other: XC9145, 1.2MHz, 430mA@3.3V->5V . »
through battery voltage when the MCU is in sleep mode for even lower power S
(2) Load switch | *C8115 Ultra-low Iq=0pA, Externally adjustable Soft-Start, 1A consumption. (XCL101C, XCL110B, XCL105B/E/H/K, XC9148B/E/H/K) g
°°
(b) For Small / Low EMI 2
(3) RESETIC XC6136 1g=100nA class Ultra-low Ig gL 3
Use Built-in inductor Micro DC/DC (XCL101, XCL110, XCL105, XCL108) § g
o ] XC8115/XC8116 4=
(2) For Power Distribution to Sensors : Load switch XC8115 Page 31 S o
oQ ~
Ists/lq = 0 wA, ON/OFF Control with Externally Adjustable Soft-Start il
Z %]
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Low Power Consumption by Utilizing Operation Range of MCU/SoC : VSET, Bypass @ TOIREX

S19NpoId MIN

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

-

3
3
Q
<
o
eTechnical trend and challenges Change supply voltage according to MCU operation &
[1']
e Current MCU/SoC can operate in a wide voltage range (e.g. 1.6 to 3.8V). | £3V ) =
3V 3V % n case o §
. . . o ; — — 9] S
3Vis required for the analog part and high-speed proc.essmg, A 24 Power consumption =
but a low supply voltage such as 1.8V can be used during sleep mode. Ay Ay = 12w -55% Cl -
c
This results in lower power consumption. 3 1.8V 1.8V 1.8V 2 % §
o O
2 [« Sleep >—ie—Sleep —»—ieSleep = IS In case of 1.8V - IE
o =] Q (0]
2 Active Active § 5.4 uW = S
®TOREX Proposal : Low power consumption by changing output voltage > °© 3V Lav < s
(0] 4 d w
¢ Dynamically changing output voltage according to MCU/SoC operation, § hA 3 pA £
greatly reducing power consumption in standby state. Time Reduced power consumption while MCU in Sleep g
-
N
<
~
N
N
<

. . Step-up DC/DC with Bypass function : XCL110B, XCL105B, XC9148B/H
P Ultra-low Iq Step-down DC/DC with VSET function : XCL233, XC9276 P>Step-up DC/ yp ’ ’ / 0
. . eSwitching between voltage boost and battery voltage through c
*\/out can be switched by the VSET pin. g g y & & §
. . - eDuring MCU sleep, supplying through battery voltage, and Iq of the IC is OpA. T B
¢200nA Ultra-low Ig achieves constant high efficiency: 85.5%@10uA g P, sUpplying g y & q H s o
Li Primary : H
Li-ion 1.8V~3.2V S °
3V~4.2V Step-up DC/DC VDD 2
Ultra-low Ig VDD XCL110B, XCL105B Low Ig
XCL233 MCU / RF Bypasstype CE < 1/0 z
1 bCM XC9276 VSET «—|1/0 5
H : Step-up to 3.3V é
7;7 H : Step-down to 3.0V L : Bypass the battery voltage o ¥
L : Step-down to 1.8V a o
. H Bypass type Step-up DC/DC T =
B Ultra-low Iq VSET (Vour selectable) function Step-down DC/DC ypP ypP p-up DC/ = S
(0]
Prod F Vi (V) | Vour (v) | ourmA) Pack 2 5
Product Features Vin (V) | Vour (V) | lour (MA) Package roduct eatures (V) | Vour (V) @3.3V->5V ackage 5 &
: 0
Built-in induct <
XCL233 VgllET(l\;]o:: S;‘;c"tgble) Lg~eo| 05736 150 CL-2025-03 XCL110B  Built-ininductor | 0.65~6.0 |, . ¢ ¢ 610 CL-2025-02 i
Iq=200nA, PFM 2 values (2.5%2.0x1.04mm) PWM/PFM, 3MHz | Vsr=0.9 (2.5%2.0x1.04mm) 2
N USP-8B06 (2.0x2.0x0.33mm) XCL105B Built-in inductor 0.65~6.0 1.8~55 710 DFN3030-10B 0%
XC9276 VSET(Vour selectable) | | o g 5| 0-573.6 150 SOT-26W (2.8x2.9x1.3mm) PWM/PFM, 1.2MHz| Vsr=0.9 (3.0x3.0x1.7mm) o
1g=200nA, PFM 2 values WLP-6-03 (1.72x1.07x0.33 v £
-6-03 (1.72x1.07x0.33mm) XC91488/H PWM/PFM 0.65~6.0 | o ¢ 750 USP-6C (1.8x2.0x0.6mm) B S
1.2MHz/3MHz Ve=09 |77 7 SOT-89-5 (4.5x4.6x1.6mm) ® 3
g 3
> 3
oQ ~
- @
4 8
=
=}
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Further Lower Consumption / Battery Life : Ideal Diode, Push Button Load Switch :
o
» &
El S
M Ideal Diode to reduce power loss of diode | ”Ship function” to prevent battery discharge during shipment. 2
o
eTechnical trend and challenges eTechnical trend and challenges a
[1']
e*Many diodes used in each power lines for reverse current prevention, etc. eDischarge current from the battery after shipment is so large that the =
. =
*SBD generates about 0.4V of VF loss and reverse current due to leakage, battery may not be usable at the time of usage. 3
Q
and the loss is more than 0.4W at IF=1A, which is an obstacle to high eDue to an increase in the number of devices with built-in batteries and the w NS
efficiency and miniaturization. need to ensure water resistance, the conventional method of preventing % §
discharge by using plastic insulating tabs has become difficult. 4 %
=2 =
oTOREX Proposal : Significantly reducing VF loss 3 §
P Ideal Diode Load Switch: XC8110 / XC8111, XC8112 / XC8113 oTOREX Proposal : Preventing battery discharge by Ship function =
. <
eAchieving VF=20mV. Loss is 1/20 of SBD@200mA or less and 1/6@500mA. » Push Button Load Switch: XC6194 (1A) / XC6193 (1A + External Pch FET) E
Parallel connection of XC8112/XC8113 halves VF at high current. eShip function greatly reduces discharge after shipment to 1nA. -
N
Leakage current is O A, preventing reverse current harmful to batteries. eUseful as main power switch as well. E
*|EC 62368-1:2018 certified with current limit and other protections. Turn ON by the push-button, and OFF by the signal from MCU to SHDN z g
-4 Schottky after processing termination. Safety shutdown is possible. . §
. N £ : / ; X
Ideal Diode : Ve=20mV < || jleal Dlode | Darrer *At system freeze, long pressing the push button forces OFF. ix o
Vour = f (XC6193A/XC6194A) ° B
3| A - s
[ cutorratsipping onivina ||| 2
T 0.1pF 5 /i z
3 ya 1.8~3.2v .s _ _ z
S > =" 4 Step-down DC/DC " vop §
Veonwaro 0.45v - Push Button P ng / 3
. . 20mv F d Voltage : V; (V) —— Load Switch :XC6194 1 = | @
® Ideal Diode Load Switch orward Voltage I? . gl Low Iq MCU g &
o 2
Product Features Vin (V) | Ron lour Package s SHDNf /o 2 S
g (9}
XC8110 500mA | WLP-4-02 (0.82x0.82x0.5mm) b—“i T 5
VF=20mV . 120mQ SOT-25 (2.9x2.8x1.3mm) Push Button switch [D By Viake-up by Push Button Shutdown by MCU g "
XC8111 3.6pA (Forward bias) 1A USP-6B06 (1.8x1.5x0.33mm) for both XC6194 and MCU S
OuA (Reverse bias) B Push Button Load Switch with Ship function 2
Xc8114 IEC 62368-1:2023 certified WLP-4-04 (0.82x1.48x0.495mm) P B
XC8110/XC8111 Q0. (=3
FEATURED ( / ) 1.5~6.0 45mqQ 3A leh?lng(g)-zc(j(.fX:)(-gX()l);grgrr:zn) Product Features Vix (V) Ron lout Package @
T—— XC6193 Isrs=1nA Internal 1A © £
C arallel Is allowe i ©
(FEATURED) Shutdown function + External Pch FET 2| E
Xcs112 VF=20mV achx 2x500mA —- (Ship/Main power switch) | o USP-8B06 i
3.6pA (FOrWard bias) 120mQ USP-8B06 (20X20X033mm) XC6194 For system freeze : : (20X20x033mm) 2 3
OpA (Reverse bias) 2ch OR e (XC6193A/XC6194A) 140mQ 1A 3 92
XC8113 - 2x 1A c connection @ =
IEC 62368-1:2023 certified X Page 43 UVLO: Prevents battery leakage = ‘%
Z %]
S
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Li Rechargeable Battery : Ultra-Small and Multi-Function Solutions :
o
» 2
i
B Ultra-small products using Li-ion/Polymer Rechargeable battery : Hearables/Wearables/loT Sensor etc. XC6810 Application Examples |
o
eChallenges : Various controls and protections suitable for small Li-ion/Polymer Wireless power transfer %
Prevention of discharge after shipment(Ship) / Charge status & Battery voltage monitoring 35V~ 28V, ST | <
Two-wire communication to Cradle / Supports various types of energy harvesting f— @T 3
g
- ’ B Hl
I PMID ‘ ‘ Cso ¢ Solar and Other Energy Harvesting s %
5V USB etc. ! (2) Step-down DC/DC 3.3V /0 . . S s e
BV Vi | NG o o | OUT | Uttra-low g :XCL233, xco276| (1L8VI] | ] < 32V~ 28Vy,, | XC6810 S
Vs | Smallest area/Thin : XCL244, XC9291 e =__I]
I w
Ultra-low EMI : XCL242 :
'\\ Low Iq No reverse current E <
AN VSET A MCU + RF prevention SBD required E
S— | (XCL233,XC9276) L ... . z
)0 t',' I e SHDN Charge state communication to Cradle o
function | CHG/BATmonEN /0 2-wire N
ISET Charger IC O/ " BATMON N Charging case N
XC6810 G Wake-U < Cradle | ©°M™" v,, | Xce810 < B
e I ¢ <> 3.
— SBD (Low IR) o
Rr | 11 t"'|°” ﬁ XBS013S & <> cso g I
olymer A <.
' 5 N ) o :
Push Button Switch =
NTC for both XC6810 and MCU ) o . -
(1) Charger IC suitable for small and small-capacity Li batteries : XC6810
>
®CC/CV control and protection suitable for Li batteries up to 50mAbh. s
=)
eBattery voltage monitor, BATMON, for monitoring by A/D of MCU. o
Product Features = o
eoTwo types of the charger status monitor, CSO, are available. 2 o
3.5V~28V, CV=3.80V~4.40V, CC=1mA~25mA g 2
Battery Temperature Monitor, Charge ON/OFF, Current path LED drive type and frequency notification type based on charge level which = | £
(1) Li Charger IC | XC6810 Charge status & Battery voltage monitoring can be used for two-wire communication with the charger case or cradle. m e
Shutdown/Wake-up, Two-wire communication to Cradle 3 g
Supports various types of energy harvesting eShutdown by SHDN signal to prevent discharge of Li battery after shipment(Ship). =
. . . . wyn . . I
Built-in inductor, HiSAT-COT, Small area/Thin, PWM/ PFM Start-up by inputting “L” to Wake-up with Push Button SW or by applying Vix. =
XCL244 3MHz, 700mA 3
' e|nput range up to 28V to support various types of Energy harvesting. §
Built-in inductor, 1g=200nA, PFM, 150mA, VSET(Vour selectable) 5
(2) Step-down | XCL233 Other: XC9276, 150mA o
DC/DC . . . € B
T . 3 _ - - o) °
XCL242 ?uzu:\t/l:zur;%%c;? HiSAT-COT, Ultra-low EMI, PWM/PFM, (2) Various ultra-small step-down DC/DCs with low consumption VSET g 3
: ’ eUltra-low consumption / VSET function, Built-in inductor : XCL233 Page 25 g8 3
XC9291 (FEATURED) [HiSAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA ) ) AT S 9
e\World’s smallest solution with ultra low EMI 1 XC9291 HISAT-COT ® >
Page 34 S B
Z %]
S
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Li Rechargeable Battery : Small and Low Power Consumption Solutions :
o
» 2
S| E
S o
B Products using Li-ion/Polymer rechargeable battery : 1oT Sensor/Wearable etc. (6) Example of charge control by the case/cradle |
o
. . . . ’Q_)f
eChallenges : Pr.eventl'o‘n of discharge after shipment Configuration for charging control of Li batteries g
High efflaency/ Ultra-low Iq Step-down in Wearable/Hearable/TWS, etc.
Low noise LDO for RF/Sensor Vi, | (5) Ultrarlow Iq RESET | RESETE by the charging case/cradle side. 2
XC6136N g
’All-in:O_n_e §0_|u_'|.19l1 _X_C§8_12_ ___________ N Charge case / Cradle Wearable, TWS etc. E g
1 4 P o
] cso ‘ ! + - o o I
5V —F—————yy——————————  —————<—————— 1 (1) Li-ion/Polymer -0 O——pt- e
Uspetc. | USBOVP 0 (@) tiion/polymer sy | S ‘: | (3) Step-down DC/DC % /0 PORor 1/0 — charger OO T Di:it;e > g o)
A\l L Charger : XC6802 *—  pushbutton | : Ultra-low Iq: XCL233 e—e» VDD XC6808/XC6803 Switch: XC8110 o I
I o |!|  xce808/xc6803 Lo o0 | XC9276 | 3.3V | =
A W 1" iseT THIN Iksadiulicixceiacy) | Smallest area: XC9291 | (1.8V) | iSET ¢cso e . -
Lo+ LSW.o_____SHON I Ultra-low EMI: XCL242 § Low Iq MCU 7_1:,( >717 E
et B A b VSETA i o tion = | =
} | L (XCL233, XC9276) ~~ = g 1 o <
I Riser ‘ ‘ e J 1/0 =
| NTC | Li-ion | SR ) R I b i ice si N
! bomer i S0 (Low IR) X « eldeal diode only on the device side. <
| L XBS013S ! 4—‘ Prevents terminal corrosion by reverse Nl v
i - | (4) LDO N ¢
1 ! GO 1XC6241 | 3y current prevention. <
XC6811/XC6812 1 7 Push Button switch I L— High PSRR :XC6233 > RF / Sensor P g'
Page.31 " for both XC6194 and MCU | eCharging is controlled on the charging case a2
__________________________ side, making it easy to stop output from 5 §
Product Features ing i =
\_ the case after charging is complete. Ideal Diode o
(1) Li Charger IC | XC6808 / XC6803 |CC/CV Charger, CC=~280/40mA, Battery Temperature Monitor Page 26
(2) Push oeeLnA. Shutdown function(Shin/Mai wch) (2)Push Button Load Switch with Shutdown function : XC6194 z
ste=1NA, utaown runction P, alh power switc <
button switch XC6194 For system freeze Shutdown at shipment to reduce the discharge current from the battery to 1nA. 3
. . "]
XCL233  (FExTorep) [Builtin inductor, 1=200nA, PFM, 150mA, VSET(Vour selectable) Main power switch / Forced shut-down at system freeze XC6194 z ¢
Other: XC9276, 150mA Page 26 =2
@) SDtg/pE;gown XCL242 (FERTURED) Built-in inductor, HiSAT-COT, Ultra-low EMI, PWM/PFM, (3) Ultra-low Iq Step-down DC/DC for MCU - i
1.2MHz, 500mA Ultra-low Iq DC/DC is suitable. (XCL233, XC9276 : 1g=200nA) VSET ol =
. . . [0}
XC9291 HiSAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA VSET function lowers Vour in sleep mode to achieve lower Iq. Page 25 5 ®
) . .
XC6241 1g=0.641A, PSRR=60dB, GO, 150mA World’s smallest class solution XC9291 with ultra-low EMI. z
(4) LDO XCL242 for ultra-low EMI to further reduce noise to the Sensors. 3
XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention =
0]
(5) RESETIC XC6136 1g=100nA class Ultra-low Iq (4) LDO for RF/Sensor : XC6241 v
@ oo
(6) Ideal XC8110 / XC8111 |True Reverse current prevention Ideal Diode Load Switch GO function automatically switches between low Ig and high-speed according to % 3
diode switch VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified the output current, achieving both low consumption and high-speed response. & =<
s o
(7) Reset IC XC6138 High Voltage Sense pin: 76V, Wide hysteresis USB OVP ® =
(7) RESET IC for OVP (Over Voltage Protection) of USB input : XC6138 Page 50 i
Z %]
S
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Li Rechargeable Battery : Multi-Function Solutions (1) :
o
» 2
= =
=] e
B Products that requires multi-voltage from Li-ion/Polymer Rechargeable battery XC6811/XC6812 XC6811/XC6812 .
Solution Page 30 Page 31 <3
eChallenges : Small / High efficiency / High-speed response / Low EMI Step-down DC/DC £ 2 &
o
Automatic switching between 5V and Li battery / Current path function <
Prevention of discharge after shipment / For system freeze §
/____________________________‘_-'________________________:7_7::,::7_,::7_,_‘_ ___________ 1 g
! All-in-One Solution : XC6812 ' (4)Push Button | | ° I
1 } Reboot: XC6190 } Added RESET function : % =
: ® } VIN RSTB SW1,2 } at system freeze " o I
5V I I e e e N ] % e
UsBetc. | USBOVP |1 Ving Vouh (3) HiSAT-COT Step-down 1 L >
R VI EN1 "0\07’.*7' i XCL241/XCL242 33V U B o ﬁ w
Vs i — I cso i L(Z)dZSCh'IdEa-IXD(I:gii3 | XCL239/XCL240 v LoD <
‘ + } : (1) Li-ion/Polymer 4:2v oad switch : : 200mA VIID/IZ(? 10 RESET |- } Push Button switch x o
(5) XC6138) | Charger IC " ——0 ot . o) . B /0 |q 172 -
,,,,,,,, ! el Sl o o2 3) HISAT-COT Step-down R
! s B Enzh ! ® 1 xcL239/xcr240 15y 7| /Db-Memory E
p XC9285/XC9286/XC9289 | 400mA N
! H oW\-r-e m MCU/SoC/FPGA = &
I T A > I : 5
" Riser PCM Rl 1 || (3) HiSAT-COT Step-down q a = B
1 NTC | Li-ion Neh FET XP222N 1 XCL237/XCL238 0.9V VDD_Core Ideal diode = o
1 Polymer c 1 ’ ~ B3
1 Added Shutdown function 1 XC9287/XC9288/XC9289 | 800mA Page 26 s §
N e mmmm o 777 _ forshipment _ _ _ ___ /! . . 2ch OR connection )
(2) 2ch Ideal Diode Load switch : XC8112/XC8113 Page 43 =
Block Product Features ) )
Ideal Diode achieves automatic switching between 5V input and Li battery z
(1) Li Charger IC | XC6803 / XC6804 |CC/CV Charger, CC=~280/800mA,Battery Temperature Monitor VF loss is also reduced. Adding Nch FET enables Shutdown function at shipment. §
i 2ch True Reverse current prevention Ideal Diode SW, VF=20mV 2ch type XC8112/XC8113 achieves low loss for both 5V input and Li-ion battery. 2
I(Z) Ldeal, d'ﬁ de |Xcs112/ X:ﬂti‘:’l) 2ch x 500mA (XC8110), 2ch x 1A (XC8111), IEC 62368-1 certified P / P Y g §
0ad switc Others: XC8110/XC8111/XC8114, 1ch x 500mA/1A/3A = 3
< 0O
XCL241 / XCL242  (Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (3) Step-down DC/DC for MPU/Memory/FPGA (POL converter) o
1.2MHz, 500mA, Ultra-low EMI HiSAT-COT controlled DC/DC with high-speed transient response HiSAT-COT > §
(3) Step-down | XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM, 1A arranged as POL power supply. Page 34 3
DC/DC Others: XCL237/XCL238, Built-in inductor, 1.5A Built-in inductor Micro DC/DC achieves miniaturization and low EMI. XCL 023}
XC9287 / XC9288 |HiSAT-COT, F-PWM, PWM/PFM, Selectable by MODE Page 35 a
=
XC9289 1.2MHz/3MHz, 1.5A (4) Push Button Reboot controller : XC6190 a
wv
(4) Reboot IC XC6190 For system freeze, Hold SW 1 and 2 “L” to output reset signal Added Push Button Reboot IC that can reboot the system by long pressing Léa é
(5) Reset IC XC6138 High Voltage Sense pin: 76V, Wide hysteresis the physical switch for freeze countermeasure. § %
Physical switch can be shared with other uses. |
USB OVP ® %
(5) RESET IC for OVP (Over Voltage Protection) of USB input : XC6138 Page 50 ; @
=
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Li Rechargeable Battery : Multi-Function Solutions (2) :
o
» 2
s 5
B Products that requires multi-voltage from Li-ion/Polymer Rechargeable battery |
o
eChallenges : Automatic switching between 5V and Li battery / Current path function =
o
Prevention of discharge after shipment / For system freeze <
X
PGB _ 2
‘ cso ¢ . 5
e (]
|USBOVP | v \o- out (2) HISAT-COT Step-down % I/0 o JE
S5V \ m —— O - ¢ XCL241/XCL242 ® VDD_IO S e
USB etc. ‘ 1 ' XCL239/XCL240 3.3V - B
R o) 200mA S
VT / MCU/SoC/FPGA 7 e
S ' (4)xc6138 ! ] (2) HISAT-COT Step-down >l
e /(1) Multi- XCL239/XCL240 ey P VDD_Memory _ w
THIN /" Function XC9285/XC9286/XC9289 | , ' Battery Voltage Monitor 2
BAT _// Che;(rgs;]l-(zi 1/0 EN | (3) Ultra-low Iq } E
¢ - (2) HISAT-COT Step-down I § c-——1  Load Switch |
| — XCL237/XCL238 P VDD_Core Vour | | S
§ \ IFI ISETA 0.9v § XC8115 | =
'E | XC9287/XC9288/XC9289 77 L e
I 800mA /0 ADIN[€¢———@ Ay =
NTC I l—‘—\ - IN Nl
PCM \ 3
Li-ion ! SHDN_IN [ T A ! S B
Polymer } CHGEN 777 } g'
| WAKEUP/SHDN - | S S
7 . SBD (Ew IR) 1 = e
! [D Push button switch XBSO13S | XC6811/XC6812 -§ o
| ;7 for bothXC6812 and MCU | Page 31 S
e e o e e e e o e e e e e e ]
(1) All-in-one Charger IC suitable for small and small-capacity Li batteries : XC6811/XC6812
Block Product Features >
eAvailable in CC=1mA~50mA and 25mA~400mA to match battery capacity. s
CV=3.10V~4.50V, CC=25mA~400mA E
. XC6812 Battery Temperature Monitor, Charge ON/OFF, Current path eCurrent path for split charge & system power; convenient for use during charging ®
(1) Li Charger IC >
Shutdown(SHDN, Push button)/Wake-up . i L . o @
Other: XC6811, CC=1mA~50mA eShutdown via SHDN_IN to prevent post-shipment Li discharge (Ship mode) 2 8
XCL241 / XCL242 |Built-in inductor, HISAT-COT, F-PWM, PWM/PFM eWakeup by push button or Vi application - i
FEATURED) |1.2MHz, 500mA, Ultra-low EMI eForced shutdown by long-press of push button for freeze recovery = s
. © D)
(2) Step-down XCL239 / XCL240 |Built-in inductor, HISAT-COT, F-PWM, PWM, 3MHz, 1A (2) Step-down DC/DC for MPU/Memory/FPGA (POL converter) HISAT-COT =
DC/DC FEATURED) | Others: XCL237/XCL238, Built-in inductor, 1.5A . o ) Page 34 z
HiSAT-COT controlled DC/DC with high-speed transient response ol 2
HISAT-COT, F-PWM, PWM/PFM, 1.2MHz/3MHz, 1.5A @
XC9287 / XC9288 Other: XC9289, Ultra-small/Selectable by MODE arr_ange(_j as POL p0\./ver supply. . o L Page 35 0%'
FEATURED Built-in inductor Micro DC/DC achieves miniaturization and low EMI. .
o
3) Ultra-Low Iq OpA Load Switch for Battery Voltage Monitoring : XC8115 § 3
(3) Load switch Ultra-low Iq Ig=0uA, Adj. soft start, 1A 3) Qo1 y & g XC8115/XC8116 9 g
ON only during monitoring and feeds battery voltage to the MCU A/D o <
el
(4) Reset IC XC6138 High Voltage Sense pin: 76V, Wide hysteresis s =N N
(4) RESET IC for OVP (Over Voltage Protection) of USB input : XC6138 USB OVP T8
Page 50 3 @
S
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All-in-one Charger IC and Ultra-Low Ig Load Switch :
o
»
El S
BAIll-in-one Charger IC with Push Button Control and Current Path mUItra-Low Iq OpA Load Switch E
o
eTechnical trend and challenges eTechnical trend and challenges &
[1']
eMiniaturization and higher performance in loT sensors, wearables, and ePower distribution and line-by-line ON/OFF control with ultra-low power =
=
trackers consumption. 5
Q
elLonger battery life and stable operation getting more critical: Precise eInrush current prevention is essential to prevent voltage drops in battery or w NS
charge control, discharge prevention(Ship Mode), and freeze-recovery power lines. % %
measures *Battery/power line selection and battery disconnection (Ship mode) are g 5
®TOREX Proposal : All-in-one Charge Control in an Ultra-Compact Package essential for loT devices. 3 §
P All-in-one Charger IC with Integrated Power-Path & Push-Button Control : . "
XC6811/XC6812 eTOREX Proposal : Ultra-low Iq Ists / 1q = OuA Load Switch IC : XC8115/XC8116 <
) XC8115 : Power line ON/OFF and externally adj. soft start for inrush current <
Current Path Function . -
prevention S
Vyy : 3.7V~6.0V 4.8V @V,>4.8V <
450mA current limit VDD Power v :
Mcu input _ Viy [ o e I VoD =l &
Charging Status Flag a(r:gseo Dischargk 1/0 Load SW, 1g=0pA L i System §.
3 BAT o o] VoD s Xcsi1sA || w|S
s T;: XC6811/XC6812 Load SW, Iq=OpA i L Various EN L C discharge when OFF | Cgg I % g
. PGB V,y presence flag E i o
Li-ion/Polymer 1~} Thermistor, THIN SHDN_IN [ shutdown from the MCU c discﬁ:?tlién OFch_ I unctions ) A I
(LiFePO4, Li-Cap) L _|_, CHGEN [«————— Charging ON/OFF control L 8 ss Soft Start: Set via Cgg g
Protection Wake-UP/SHDN uch button . .
ot wodde) e v Il_ Cvf,kh:u:,t/med shutdown XC8116 : Battery switchover and Ship mode enabled by Vi ouT
% % I g Canbesharedwith the MCU. reverse current prevention in the OFF state Chargeric | &
RrermS Rser <
Charge completion current setting Vin [ o\o____ VOHT | VDD Prevention of discharge BAT =
. . XC6811/XC6812 Load SW, Iq=0pA| L l MCU during shipment(Ship) 1tcharge/ 3
Precise Charge Settings Solution Page 30 xcsi6s | T 1/0 V[ o Vour Discharge | > 9
. . . . ENB=LforON | C I _ idirectiona Q -
CV :3.1V~4.5V, supports solid-state batteries, LiFeP0O4, and Li-Cap E;;‘ °® L°a‘;z‘é"1'1'3;°“" j_i & 8
o
Externally Adj. CC : 1ImA~50mA (XC6811), 25mA~400mA (XC6812) ENy | Switch between Lo ENB = H for ON | Cyg —
. . V
Externally Adj. charge completion current : 0.1mA~10mA (XC6811), N Lmé_sovv\?_é_A E ?:J"gpﬁg:"jgmg Polymer EN = =
. . . oad SW, Ig=0p — 2 o
1mA~50mA (XC6812) Enables wide battery coverage and long-life design xcsiea | | ML shutdown by & —*1 @
J; ENB = H for ON | Cgg H signal T
Current Path =
(0]
Separate control of battery charging and power supply to OUT Product Features Vin (V) Ron lour Package =
After full charge, powers OUT from Vv without drawing from the battery XC8115 Iste/1g = OpA = »
UNDER Externally adj. soft start =
Wake-Up / Shutdown C. discharge DFN1515-6A T 3
_ 15~ 1soma | 1oa | (1:5%1.5x0.38mm) 8 S
Wake-up: Push button, or Vv applied. XC8116 Ise/1q = OpA 2760 >0m 0 SOT-25 o~
. el
Shutdown: Signal from MCU to SHDN_IN. Also supports Ship mode. Externally adj. soft start (2.8x2.9x1.3mm) ar
& - Pp P Reverse current prevention @OFF @ a1
Push button long press, as a countermeasure during freeze. Both EN/ENB type available ; B
=
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3.3V : Small Solutions for Multiple Power Rails :
o
» 2
S| E
S o
B Compact multiple power supplies for MCU/SoC/FPGA, sensors, and various modules |
o
eChallenges : Fast transient response/High stability, Small size/High efficiency/Heat dispersion/Low EMI, Start-up/Shutdown sequence %
3.3V -
(4) Step-up DC/DC » LPWAN z
3.3V I PWM: XCL109 3.8V | other RF S
200mA PWM/PFM: 400mA % .-
* (2)load switch VbD_I0 /0 XCL110, XC9145 8 g
2 Del b g XC8LIS T CE 2
(3) Fixed Release Delay elay - CgsBD FPGA/ SoC Sl e
RESET _ . = o
P PORor I/O (1) HISAT-COT Step-down » 0
XC6127N RESETB : XCL241/XCL242 18v | Analog t
Tmrs ¢ (1) HISAT-COT Step-down > VDD_Memory XC9290/XC9291 200mA W
[ﬂ XCL239/XCL240 1.5V I/O EN (5)LDO :XC6223 5
;7 XC9290/XC9291 300mA e
RC Delay P EN XC9289 =
Manual Reset 2
(1) HiSAT-COT Step-down » VDD Core o "
XCL239/XCL240 1.0V - 2 2
(3) Start-up/Shutdown XC9290/XC9291 500mA . g
sequence with RC Delays RC Delay —»{EN XC9289 HISAT-COT S
Page 34 2 e
o Q.
Block Product Features (1) Step-down DC/DC for MCU/SoC/FPGA, RF/Sensor (POL power supply) S ®
. . . el
XCL241 / XCL242 |Built-in inductor, HISAT-COT, F-PWM, PWM/PFEM High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
1.2MHz, 500mA, Ultra-low EMI Built-in inductor Micro DC/DC realizes miniaturization and low EMI. >
oL,
<
XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (XCL241/XCL242, XCL239/XCL240) 3
(1) Step-down 3MHz, 1A For RF and other analogs requiring even lower noise XCL % v
DC/bC XC9289 HISAT-COT, Ultra-small, F-PWM-PWM/PFM MODE selectable Ultra-low EMI Built-in inductor Micro DC/DC XCL241/XCL242, Page 35 -
1.2MHz/3MHz, 1.5A World’s smallest solution size XC9290/XC9291. 2 9
XC9290 / XC9291 |HiSAT-COT, Smallest area, F-PWM, PWM/PFM m ?
o
4MHz/6MHz, 600mA (2)(3) 3.3V input monitoring and Start-up/Shutdown Power supply sequence 2 o
~<
(2) Load Switch Ultra-low Iq Ig=0pA, Adj. soft start, 1A Monitored by voltage detector with Manual reset function : XC6127 Sequence 5
. . N <
(3) RESET IC XC6127 Low Ig, High accuracy, Selectable Release delay, Manual reset RC delay to the EN(CE) pin of each DC/DC s driven by XC6127 G 2
XCL109 / XCLL10 for start-up/shutdown sequence. Page 39 2
Built-in inductor, Small but high current, F-PWM, PWM/PFM _ . . ~ e .
(4) Step-up 1.2MHz, 610MA@3.3V->5V Ultra Iow. Iq load SWIt.Ch with soft-start external control and built-in CL discharge » %n
DC/DC for 3.3V line sequencing: XC8115 3 3
Ultra-low Ig: 400nA, PWM/PFM o 3
XC9145 1.2MHz, 430mA@3.3V->5V, Vsr=1.6V XC8115/XC8116 i
(4)Step-up DC/DC for LPWAN and other RF Page 31 5 8
(5) LDO XC6223 High speed PSRR=80dB, 300mA, Inrush prevention 01 g
Low ripple/Low EMI Built-in inductor Micro DC/DC XCL109/XCL110 and XC9145 4 0
=
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5V : POL Solutions for Multiple Power Rails @TOREX

S19NpoId MIN

B POL multiple rails power supply for SoC/FPGA (2) Start-up/Shutdown power sequence
eChallenges : High-speed transient response _
v (3) RESET (Vp=2.8V) A
Stable operation and Reduced CL ' with Window WDT vbD_l/0 Sequence
Small / High efficiency / Heat dispersion / Low EMI

XC6185 control
. y Page 39
Start-up/Shutdown sequence
Freezes/Abnormal conditions countermeasures

VOUT

RESETB WD | EN

\ 4

VDD_Memory

Ave / AeT BEWARRS A1oneq ojqesdieyosy Assneq Alewiud
sdnoJo 1onpo.d

»— VDD_Core
5\, POR /0 \ \4 \ .
L4 (1) HISAT-COT Step-down VDD_IO Ti -
me
V\y monitor: 4.2V Detection XCL239/XCL240 I
i2 Resi i XC9287/XC9288
y Set via Resistor Divider Vi, EN / (3) Countermeasures for Freezes and Abnormal Conditions
SEN — O I SoC/FPGA Using a Window Watchdog Timer
with Release Delay | REJETB| o . Too Correct Too
XC6133C (e.g. V,,=1.0) /o WDTWindow & gqriy P 0 vion P Late —
1.5V1
cd 1 . (1) HiSAT-COT Step-down 43—> VDD_Memory Valid WD Signal [] [ - g
T XCL237/XCL238 RESETB —> 5
&\ —e-piey XCoR87/xCO288 a | Remains H . <
I Early WD Signal 2*‘ ?
Q.
RESETB 2B
0.9V 1.5A I S 5
(1) HiSAT-COT Step-down ﬁ—> VDD_Core S e
XCL237/XCL238 Late WD Signal
S@, gy XC9287/XCo288 CL;I; RESETB I >
‘—V <
\ L output =
(2) Start-up/Shutdown I (2) CL Discharge HiSAT-COT 5
sequence with RC Delays (1) Step-down DC/DC for FPGA/SoC (POL converter) Page 34 S o
Block Product Features High-speed transient response HiSAT-COT controlled DC/DC arranged as POL. § Ei
XCL239 / XCL240 Built-in inductor Micro DC/DC realizes miniaturization and low EMI. - 0
3MHz, Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM m || S
(1) Step-down XcL237/ XF(E::\'TZUf:D 1A (XCL239/XCL240), 1.5A (XCL237/XCL238) (XCL239/XCL240, XCL237/XCL238) 2 &
DC/DC (2)(3) 5V Input Monitoring and Start-up/Shutdown power supply sequence Oi
XC9287 / XC9288 |HiSAT-COT . . . . . . . =
1.2MHz/3MHz, 1.5A, F-PWM, PWM/PFM Monitor using the XC6133 voltage detector, suitable for industrial machinery with 5
— high precision and high-temperature operation capability. Sequence is achieved by =
2 Separated sense pin, High accuracy, 125°C - . o
(2) RESETIC XC6133 Externally adj. detect/release delay driving the EN of each DC/DC converter using an RC delay. Sequence 2
XC6185 / XC6186 | /Indow watchdog timer (3) Freeze countermeasure with Window watchdog timer control ] 3
(3) REST IC with XC6187 / XC6188 Ig=3pA, WDT/Built-in detect delay Page 39 $ S
Window WDT S — Others: XC6181/XC6182/XC6183/XC6184 (Normal WDT) Monitoring of 3.3V line voltage and detection of freezing by the WD function. g 3
UNDER DEVELOPMENT The WD signal from the SoC/FPGA is judged as abnormal if it is either too early or ® =
too late, resulting in a reset. ; i
=
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HiSAT-COT® Control for Fast Transient Response

m TOREX original COT control : HiSAT-COT®
eTechnical trend and challenges N\
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w

o
3
P
=
. . . 1 s 2 ®
eStable power supply including transient response to MCU/SoC/FPGA, etc. What is COT (Constant on time) control? =
. “u ” . - o
eMiniaturization of circuits including peripheral components, and low EMI. *PFM control with the “ton” determined by Viy and Vour voltages, resulting 8
that appears to be PWM control with constant frequency (fosc). ER
High-speed PFM comparator enables fast transient response. g s
oTOREX Proposal : HiSAT-COT® controlled Step-down DC/DC converter «Generate “ton” in CCM of the targeted fosc from the Viy and Vous set g s
9
P significantly faster transient response voltages so that it appears to be a constant frequency PWM control. & o
<
eCompared to conventional PWM and PWM/PFM control, it achieves w i
overwhelmingly fast response and thus good voltage stability. ©CCM (Continuous Conduction Mode) operation E
Bt T - [ T . w1
HISAT-COT® V=5V, V1=1.8V, loyr=1mA->1A Conventional Vy=5V, Vour=1.8V, loy;=1mA->1A
v + N
<
. lour rises E "
[e— A - mn— e ——— Duty ratio almost constant < :—
Vour (50mV/div) .,/fﬁ” (50mV/div) S g
' 7 / < S
; [T 1. e i U | ©
1A 1A F L T e T e | W 1T~ o i T T - v 1T 3 %
LU loyr (1A/div) il o © lour (1A/diV) g
20ps/div. - ouT 20us/div o eldeal Duty ratio and ton of step-down DC/DC at CCM PWM operation are
ton = (1/fosc) x Duty = (1/fosc) x (Vour / Vin). >
P>Miniaturization including peripheral components If there is no loss, Duty ratio is constant even if loyr rises. B
eHigh-speed transient response enables significant reduction of large § »
capacitance required due to lack of response of conventional PWM. eHow to determine the oscillation frequency of COT control i’- 2
T =
eUnlike conventional PWM phase compensation, load capacitance CL can be eGenerate the ton of COT control to be the ton of ideal PWM control < 3
reduced. Also supports a significant reduction in effective capacitance due ) ) ) ) ) - e
. . . eContinuous mode operation with this ton operates with the same duty as 3 a
to the bias effect of ultra-small Ceramic capacitors. o e
PWM control at the oscillation frequency fosc. =
HiSAT-COT® Conventional gjf
<
(0]
Mount Area o ; (CAT-COT® 3
2 1% 158 B3 EH oCOT issues and HiSAT-COT E
Ic CL: : : HiSAT-COT improves the issues of COT control with its own circuits. —1
L 2N o
CIN L.EL E:Wz Ea: POL eImproved issue of increased oscillation frequency due to output current. 3 3
1 _H s
CL . # Page 35 eImproved the deterioration of load stability with an original circuit with 2 §
P Ideal for FPGA/SoC POL power supplies due to its compact size and high- \_ an additional amplifier. ) ® =
speed response 3 B
=
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TOREX Built-In Inductor Micro DC/DC for Achieving Small / Low EMI

B TOREX original Built-in inductor Micro DC/DC XCL Series

eTechnical trend and challenges

eFor stable operation of devices, it is important to place power supply ICs

close to MCUs and FPGAs. Especially in cases where multiple power

supplies are required, selecting power supply ICs suitable for POL (Point of

Load) is a challenge.

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

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

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

eUnique package structure / Optimum inductor for the internal IC.

oEfficient heat dissipation performance with structures that connect

IC/coil and substrate with low thermal resistance.

9.6x5.8mm = 56mm’ 6.5x3.0mm = 19.5mm”’

65%
reduction

Stand-alone DC/DC
External parts : 3 pcs

Built-in inductor Micro DC/DC
External parts : 2 pcs

PEMI reduction due to unique Built-in inductor structure

v'The pocket-type structure covering the IC with a coil and the optimum
placement of the IC enable a significant reduction of radiated noise

compared to the stand-alone IC.

v'Can be placed near RF ICs/Sensors, etc., contributing to miniaturization.

B EMI comparison of Built-in inductor Micro DC/DC and stand-alone DC/DC

XC9288 3MHz

Evaluation

micro DC/DC
XCL240 3MHz

micro DC/DC
XCL242 1.2MHz

KO
i
'S
=
5
)
c
o
s
S
©
o
4

_I - e o s e |

Radiation Noise
CISPR32 (10m)

l CISPR32 Class B QP EEETTIG

et
E 0

CISPR32 Class B QP o e
"n‘v-//.
- L
g

et

CISPR32 Class B QP o

--r.m/w/

Benefits of POL (Point of Load) power supply and Micro DC/DC & HiSAT-COT®

eShorter power supply wiring length.

In addition to stable operation, reduced capacitors.
Heat source dispersion facilitates heat dissipation.

*Using Micro DC/DC XCL Series
with built-in inductor for POL converter

enables further miniaturization,

lower EMI, and easier design.

eHiSAT-COT provides highly stable

\_power supply, including transient response.

HiSAT
iy
-

DC/DC

VDD_IO

Analog

Corel
FPGA / SoC
Core2

H

HIiSAT

XCL
DC/DC

HiSAT
XCL

.

DC/DC

7+

5
Memory T
¥

HiSAT
XCL
DC/DC

J
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&5 TOIREX

. 0 . =2
2-Cell Li-ion, 4-Dry Cell, and 12V/24V Solutions 2
o
» 2
=4 2
SN o
B 2-Cell Li-ion, 4-Dry Cell, and 12V/24V input operation: Low Power Consumption system |
o
eChallenges : Small / Low Iq / Simple B =
/ . . \ o
Load transient response to RF/Sensor | (3) 2-Liand 4-dry cell compatible, | <
i high efficiency Step-down solution for light/loads -
|
(a) 2-cell Li Primary or 4-dry-cell in series eg.3.6v~7.2vi| (1) Low Iq LDO (2) Ultra-low Iq 3.3V (b) 12/24V input 3
DC/DC - 2
| XC6201 | ® o
; Ry XCL233 ! : 8 g
}\ ouT XC9276 ) VSEN (4) VSEN ngh Voltage RESETB % <
S~ > Low Iq RESET ol =
Viy (4) Low IqRESET  |RESETB Xce138 g S
g Jeeich cd/mre L Voo = 3
12v/24V, ;C w
2-Li Primary in series : 3.6~7.2V 3 or more e
4-dry cell in series  :3.6~6.4V (1) LDO POR or I/O Liin series (1) LDO POR or I/O <
VDD —Fp——@—— High-speed : XC6701 VDD =
Low Iq : XC6216 3.3V XC6702 ’2
i 3.3V MCU =
_ A9F 100mA Mcu lowlg  :XC6216 | 200mA v
EL stk il GO : XC6705, XC6706 Z2le
I 1/0 /0 =3
o
CE CE S P
(1) LDO (1) LDO s o)
lowlq :XC6216 3V High-speed : XC6701 3v s B
XC6201 100mA Low g :XC6216 100mA 5
GO: XC6705 P R/ Sensor GO - XC6705 RF / Sensor 2
(1) Medium Voltage LDO z
Block Product Features <
6701 A y ; oFor 2-Li / 4-dry cell in series : XC6705/XC6706 3
28V, High- PSRR=50dB, 150mA . . @
gh-spee m Seamless GO achieves both low Ig and high-speed response. o v
XC6702 36V, High-speed PSRR=65dB, 300mA Supports high-speed response required by RF and Sensor. % g
(1) LDO XC6216 28V, 1g=5uA, 150mA eoFor 12V/24V or 3 or more Li in series input - i
. . 1
20V, 1g=1.2pA, 200mA Select by input voltage range and current consumption. 5 &
XC6705 / XC6706 PSRR=50dB, Seamless GO, Soft-start, CE (XC6705) § “
JC
XC6201 10V, 1g=2.0uA, 200mA (2) 2-Li and 4-dry cell compatible, high efficiency Step-down solution for light loads -
(2) Step-down Built-in inductor, Ig=200nA, PFM, 150mA, VSET(Vour selectable) 010V low lg LDO XC6201 + ultra-low g step-down XCL233/XC9276 24
DC/DC XCL233 Other: XC9276, 150mA . d qstep / ' ®
Suitable for IoT sensors v
High Voltage Sense pin: 76V, 4) RESET IC 2 | =
XC6138 Ultra-low Ig Vpp: 0.5UA, Vsen: 0.15pA@12V @ 3 3
(4) RESETIC Detect/Release Delay external adj., Selectable Hysteresis eDirect monitoring of 12V/24V input with Vsgy pin of XC6138 Py Z
el
XC61CN 10V, 19=0.7uA No dividing resistors required resulting in low Ig and high accuracy. 0% %
eFor 10V or less, monitoring voltage with low lgq RESET IC XC61CN. R
=
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&5 TOIREX

. 2
12V/24V Input : Small Solutions 2
o
» 2
-
W 12V/24V input : Small products, modules, industrial sensors, and loT .
o
eChallenges : High voltage input / Overshoot capability / Monitoring and handling of input voltage fluctuation, Miniaturization / low EMI / Heat dissipation =
o
2
(a) Step-down to 5V, then create 3.3V and other secondary voltages (b) Output 3.3V directly .
[0}
3.3v =
12V/24V 5V 12v/24vV 300mA B
— (1) Primary » 5V (1) Primary VDD | 2 o
Step-down DC/DC Step-down DC/DC % %
XCL247/XCL248 % XCL247/XCL248 |
XC9704/XC9705 > 3.3v XC9704/XC9705 > POR F 3
PG (2) HiSAT-COT Step-down | 200mA VDD PG 2 5
I XCL241/XCL242 Low Ig MCU w
> w
(4) VSEN separated L p EN XC9285/XC9286 Low Ig MCU (4) VSEN separated |« i
> RESET v RESET > > 1/0 4l
Ven XC6138N > /0 SEN XC6138C RESETB -
RESETB N
EN Cd/MRB L RF / Sensor <
cd/MR8 | (2) HiSAT-COT Step-down 4—‘ 5
;7? XCL241/XCL242 3V E 2|8
o , _ XC9285/XC9286 100mA RF / Sensor <
Dividing resistors to V¢, for external setting (3) LDO: XC6233 g ® i
el
: . . o
XC6132N/XC6134N b (1) Primary step-down DC/DC for 12V/24V : XCL247/XCL248 Step-divlvn §
Wide input voltage range for fluctuating input. Page
THYs)
- E cd With a 100% maximum duty ratio, even if the input voltage drops significantly, z
the output voltage drop is minimized. §
Block Product Features Integrated inductor saves board area and enables device miniaturization s,
. . . . . . o o
(1) Primary XCL247 / XCL248 |36V, F-PWM, PWM/PFM, 1.2MHz/2.2MHz, 600mA High efficiency including light loads. 7 2
Step-down DC/DC Low Ig=11pA, Space-saving, High efficiency at light load < g
(9}
XCL241 / XCL242 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (2) Secondary step-down DC/DC for MCU/RF/Sensor T =
(FEATURED) |1.2MHz, 500mA, Ultra-low EMI o ) ) ) ) o g °
(2) Step-down (FeATuReD) Realizing stable operation, small size, low EMI, and low ripple by placing Built-in g
. ac
be/be XC9285 / XC9286 H';AT'COT' F-PWM, PWM/PFM inductor Micro DC/DC close to the load as POL converter. (XCL241/XCL242) g
1.2MHz, 1A 3
i i : . . High voltage =
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention (3) LDO for RF/Sensor : High-speed LDO XC6233 is suitable. Monitoring G
wv
High Voltage Sense pin: 76V, Ultra-low Iq Voo: 0.5pA (4) 12V/24V input monitoring Voltage Detector : XC6138 Page 45 S
4) RESET IC XC6138 Vsen: 0.15pA, Detect/Release Delay adj, Hysteresis: selectable L . . . & 8
(4) - . eMonitoring with 76V high-voltage sense pin that supports overshoot. (N =
XC6118 Separated Sense pin, Low Ig, Release Delay external adj. g 3
Others: XC6132/XC6134, Externally adjustable hysteresis eDirectly monitors without dividing resistor, realizing low Ig and high accuracy, 0% s
as well as supports Release Delay and Detect/Release Hysteresis options. - %
Z %]
S
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12V/24V : Multiple Power Rail Solutions

&5 TOIREX

W 12V/24V POL multiple rail power supply

eChallenges : Small / High efficiency / Low EMI power supply from 12V/24V, Start-up/Shutdown sequence
(1) Compact Step-down To Gate driver
T ————————— 1 XC9704/XC9705 | -——————————
12v/24V | 5y In the case of 24V input (5) High-speed LDO 12v~18V
(1) Primary L 4 e XC6702 20mA
Step-down DC/DC T\/IODE 3.3V 4 sy
XC9714 Rl 300mA *
PG . 1/0
(2) HISAT-COT Step-down VDD_IO /0
XCL239/XCL240 ; i
— RC Delay > EN  XC9287/XC9288 FPGA/SoC
(S)VSxEc'\tlsiggirated 58D ¢ (4)Step-up DC/DC OLED, LED
Veen > ° PORor I/O XC9133 for LED 12v ’
T RESETB 1/0 P CE  XC9119 50mA
o ) - Cd/MRB o (2) HiSAT-COT Step-down VDD_Memory
Dividing resistors to V¢, for external setting ;I; XCL239/XCL240 1.5V
1A 3.3V
(3) VSEN separated  4— 1 ©— RCDelay [ EN  XC9287/XC9288 > (5) LDO soma | OPamp,
RESET : XC6118C /0 > CE XC6233 Sensor
| XC6132/XC6134C P ) g
‘ (2) HISAT-COT Step-down VDD_Core
} f(HYS) iR XCL237/XCL238 0.9V
LoAM - L 1.5A
/W\/ I cd RC Delay - EN  XC9287/XC9288 High voltage
Step-down
(1) Primary Step-down DC/DC for 12V/24V input Page 41
Block1 Product Features Wide input voltage range to handle input line overshoot. Space-saving including
36V, F-PWM - PWM/PFM MODE selectable peripheral components. High efficiency even at light loads. Low noise by switching
XCo714 [NEWJ |a00iitiz, 24, Low l=9yA
(1) Primary Z <A, Low 1g=I1 between F-PWM and PWM/PFM using the MODE pin.
Step-down DC/DC | XC9704 / XC9705 [36V, F-PWM, PWM/PFM, 1.2MHz/2.2MHz, 600mA HISAT-COT XCL
Low lg=11pA, Space-saving, High efficiency at light load EyAI=
; a=eA, P & e vatie (2) Step-down DC/DC for FPGA/SoC ( POL power supply) [EESSSY1 Pagei35
XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM . . .
(2) SDtng-gOWH XCL237 / XCL238 | 1A (XCL239/XCL240), 1.5A (XCL237/XCL238) High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
/ Others : XC9287/XC9288 1.5A,1.2MHz/3MHz Built-in inductor Micro DC/DC realizes miniaturization and low EMI.
High Voltage Low Iq Sense pin: 76V, 0.15pA@12V (XCL239/XCL240, XCL237/XCL238)
(3) RESET IC XC6138 Ultra-low Iq 0.5uA, Release Delay adj., Selectable Hysteresis . L
CoL1s Separated Sense pin, Low Iq, Delay adj. (3) 12V/24V input monitoring Voltage Detector
Others : XC6132/XC6134, Externally adjustable hysteresis 12V/24V input monitoring and driving RC delay for Start-up/Shutdown sequence.
(4) Step-up DC/DC | XC9119 / XC9133 |~19.5V, PWM, 1MHz, 100mA@5V->12V, For LED: XC9133 Outputs voltage drop signal to FPGA/SoC, then shutdown each DC/DC.
XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention Sequence control High voltage monitoring
5) LDO
Gl XC6702 36V, High-speed PSRR=65dB, 300mA Vour=1.8V~18V Fixed Page 39 Page 50

(1)(5) LDO for Gate-Driver Voltage Supply, Space-Saving Step-down DC/DC

High-Voltage LDO : XC6702, Step-down DC/DC : XC9704/XC9705
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Start-up/Shutdown Sequence Control of Multiple Power Rails

B For multiple power rails of SOC/FPGA, Start-up/Shutdown Sequence Control

eTechnical trend and challenges
eStart-up/shutdown sequences are required for multiple power rails for such as SoC/FPGA.

eAs well as starting up using PG of each DC/DC, it is also important to shut down safely under control.

oTOREX Proposal : Start-up/shutdown sequence using EN voltage and CL discharge of DC/DC converter Start-up/Shutdown sequence

The rise of each voltage line is via soft start, and the fall is via CL discharge.
The timing is controlled by the RC delay at the EN pin of each DC/DC
converter.

*By applying an RC delay to the EN pin, both start-up and shutdown sequencing can be realized.
(Conventional Power Good pin methods typically support start-up sequencing only.)

P Circuit Example Using a Reset IC, RC Delays, and DC/DC Converters

5V 3.3V 300mA
—>—o i ® ® VDD_IO
] ] SBD2 22k HiSAT-COT Step-down l > _|
V\y monitor: 4.2V Detection XCL239/XCL240
Set via Resistor Divider v ) EN3 XC9287/XC9288 CL I
IN
320kQ | Vgey i < 100kQ 50pF
RESET with 100kQ SoC/FPGA
Release Delay 0.22uF
XC6133C (e.g. Vpe=1.0) |\ pe 12 03— o—» /0
100kQ
1.5V 1A
ca L HiSAT-COT Step-down i P VDD_Memory
T XCL237/XCL238
) ey, XC9287/XCo288 a [
- ko . 200pF
High voltage
monitoring oz ], 0.9V 1.5A
Page 50 SBD1 HiSAT-COT Step-down i VDD_Core
r XCL237/XCL238
) XC9287/XC9288 cL I
400uF
Start-up/Shutdown sequence 100kQ CL Disch
with RC Delays 0.22uF Ischarge

oA RESET IC monitoring the 5V rail drives the RC-delay networks connected to each EN pin.
The ON/OFF timing of each EN pin is controlled by the corresponding RC delay.

eStart-up : SBD1 bypasses the RC delay on EN1, asserting EN1 and bringing up VDD_Core.
Subsequently, EN2 and EN3 turn ON in order according to their RC delays, powering VDD_Memory and
VDD_IO.

eShutdown : Through SBD3, the SoC/FPGA 1/0 is notified, and the SoC/FPGA executes a shutdown routine.
Then EN3 is driven via SBD2 through its RC network to turn VDD_IO OFF.
Following the RC delays, EN2 and EN1 turn OFF in sequence, shutting down VDD_Memory and VDD_Core.

A VDD_I/O
-
3
= VDD_Memory
»— VDD_Core
avi NN,
Time

EN Pin ON/OFF Sequencing Control via RC Delays

Startup: RC & EN1-EN3 Shutdown: RC & EN1-EN3
SBD 22kQ
*W\/—rb EN?/> W» EN3 \
100kQ —
] 022uF 5 ] 022uF
—»>eo———Pp 1/0 ¥ —»>¢——Pp1/0
L>H S H>L .
£ 5
] -
»—'\N\,—:L—b EN2 o »—'\N\,—:L—b EN2 =
47kQ / 47kQ \1}*
0.22uF 1 0.220F 2
SBD1 o
—?’ /,—b pi
EN1 —'\/\/\,—r} EN1
100kQ \>
] 022uF 0.22uF

The RC values are switched by the operation of SBD1 and SBD2
during start-up and shutdown.
(Greyed out indicates components disabled by SBD operation)

Appendix : The delay time until each DC/DC turns ON/OFF is

taetayion) = RX Cx (-In(( Vin— Ven) / Vin))
taetayor) = RX C X (-In( Ven / Vin))
Ven : Threshold voltage of EN

\ /
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. . =2
60V Input Compatible Small Solution :
o
» 2
-
B 24V or higher input : Small products, modules, industrial sensors, and loT |
o
eChallenges : High voltage input / Overshoot capability / Monitoring and handling of input voltage fluctuation, Miniaturization / low EMI / Heat dissipation =
o
2
(a) Step-down to 5V, then create 3.3V and other secondary voltages (b) Output 3.3V directly =
. 3.3v =
12V/24V or higher 5V 12V/24V or higher 300mA ® o
—>—o— (1) Primary > 5V (1) Primary vbp — & s
Step-down DC/DC < Step-down DC/DC |« —1/0 g E
XC9711/XC9702 MODE ‘ Xcg711/xc9702 MOi)E Q Q
XCL249 > 33V [0 e POR 8 S
PG (2) HISAT-COT Step-down | 200mA VDD < T
XCL241/XCL242 e Low Ig MCU o
4) VSEN separate
(4) VSEN separated EN MEERENEETD Low lg MCU @ RESE?’ i
> RESET Ve o RE;TB > 1/0 )
Vsen XC6138N RESTTB I/0 T B
EN Cd/MRB RF / Sensor <
Cd/MRB L (2) HISAT-COT Step-down 4—‘ E ~ "
I XCL241/XCL242 3V . gle
- ) ) XC9285/XC9286 100mA High voltage g
Dividing resistors to Vg, for external setting (3) LDO: XC6233 P RF/Sensor Step-down - B
Page 41 S 9
(4) VSEN separated €— . z B
RESET (1) Step-down DC/DC for 24V or higher : 1A(XC9711), 300mA(XC9702) = 5
i XC6132N —» Built-in inductor Micro DC/DC (XCL249) o
|
L,/W\/,JA(HYS) L d Wide input voltage range to handle overshoot of 24V line. .
I Miniaturization of products by space-saving including peripheral components. g
=)
Block Product Features High efficiency including light loads. PCDL
wv
XCo711 (WEW 60V, MODE: F-PWM, PWM/PFM, 800kHz, 1A Supports high step-down ratios, and can also handle direct step-down to 3.3V. Low & =
, Space-saving, High efficiency, High step-down ratio compatible noise by switching between F-PWM and PWM/PFM using the MODE pin(XC9711). £ &
(1) Primary Built-in inductor,60V, F-PWM, PWM/PFM, 1MHz, 150mA o
Step-down DC/DC| xcL249 Low Ig: 12pA, Small area/High efficiency at light loads, High o =
. (0]
step-down ratio (2) Secondary step-down DC/DC for MCU/RF/Sensor .
Other : XC9702, 300mA 5
(2) Step-down | XCL241 / XCL242 Iiuzl:\tﬂ-ll_'nzlr;%b(l)c;cz, E:;AE‘T—IESTE,'\FA-IPWM, PWM/PFM Realizing stable operation, small size, low EMI, and low ripple by placing Built-in %
: ‘ ’ ) inductor Micro DC/DC close to the load as POL converter. (XCL241/XCL242 a
bC/DC Others : XC9285 / XC9286, 1A / ( / ) =
. (]
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention High voltage "
Monitoring o | =
. . R . . . . . 5 o©
XC6138 ngr? Voltage Sense pin: 76V, Ultra Iow Iq Voo: 0.5'u.A (4) 12v/24V input monitoring Voltage Detector : XC6138 Page 50 5 8
(4) RESET IC Vsen: 0.15uA, Detect/Release Delay adj, Hysteresis: selectable i i A A A o =}
eMonitoring with 76V high-voltage sense pin that supports overshoot. -
XC6132 Sense pin with surge voltage protection, Hysteresis adj. . ) . R . . . = | o
P & gep Y ! eDirectly monitors without dividing resistor, realizing low Ig and high accuracy, ® =
as well as supports Release Delay and Detect/Release Hysteresis options. ; ®
=
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Medium and High Voltage Input Step-down DC/DC

&5 TOIREX

B Step-down DC/DC for fluctuating 12V/24V and higher inputs.
eTechnical trend and challenges

¢ The increased output current due to the higher functionality of devices makes the heat generated by using LDOs a problem.

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

eTOREX Proposal : Built-in inductor Micro DC/DC that can be used like an LDO

e Built-in inductor DC/DC can be used like an LDO, and achieves high
efficiency. Low EMI, low heat generation, ideal for replacing LDOs.

e XCL249 60V Built-in inductor step-down DC/DC that can handle voltage
fluctuations such as motor operation
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Built-in inductor step-down Micro DC/DC XCL247/XCL248 @12V->5V/600mA

oTOREX Proposal : 36V/60V Step-down DC/DC for main power supply.

e World’s smallest class of low current consumption at high voltage

¢ Tj 150°C operation / Low ripple / High step-down ratio

e Large capacitance support (Soft-start external adj. + PG)

* MODE pin: F-PWM - PWM/PFM can be switched while operating.

Vin
4.5V ~ 60V

Power Good
Signal

Vour
5V/1.0A

>
<
<
<
Y Co
44 uF
Res2

o — &

Step-down DC/DC : XC9711, XC9714

M 36V/60V Step-down DC/DC

e s s . Vin Vour lour
M 36V/60V Built-in inductor step-down Micro DC/DC Product Features V) V) (mA) Package
Vin Vour lour XC9704 F-PWM, PWM/PFM 2.8~20 SOT-89-5 (4.5x4.6x1.6mm)
Product Features Package ’ ~ : RS
(V) (V) (mA) & XC9705 12MHz, 22MHz |20 73801 g~ q5 | 600 USP-6C (1.8x2.0x0.6mm)
Built-in inductor F-PWM, PWM/PFM | _ _ N HSOP-8N (6.2x5.2x1.7mm)
XcL247 F-PWM, PWM/PFM| 3.0~ 36.0 | 2.8~ 6.0 600 DFN3030-108 XC9714 (NEW ) 800kHz 4.5736.0) 2.5718 | 2000 DFN3030-12A(3.0x3.0x0.75mm)
XCL248 1.2MHz (3.0x3.0x1.7mm)
i F-PWM, PWM/PFM | _ _ N HSOP-8N (6.2x5.2x1.7mm)
XCL249 Buitt-ininductor |, o o cneol geg CL-3225 XCO711 (NEW Jlgoo 4.5760.0) 25718 | 1000 | pen3630.12A(3.0x3.0x0.75mm)
F-PWM, PWM/PFM| B (3.2x2.5x2.2mm)
E-PWM, PWM/PFM HSOP-8N (6.2x5.2x1.7mm)
XC9702 IMHy 45~60.0/ 25~12 | 300 |DFN3030-12A(3.0x3.0x0.75mm)
USP-10B(2.6x2.9x0.6mm)
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OR Connection Solutions for Backup and Multiple Power Sources

S19NpoId MIN

B Backup power supply with Primary, Rechargeable, LTO and Solid-State battery batteries
Supercap (EDLC) and Li-Cap

2ch product for OR Connection

~

Ideal diode load switch with 2 built-in channels

eChallenges : Seamless switching to backup at main power loss ‘ i ol abl
Efficient charging and discharging to backup devices or OR Connection is also available
OR . VINl \O VOUT1
3.3V/5V Main power (1) Ideal Diode Switch connection —» 1 -0 —Ph—-
XC8110/XC8111/XC8114 VDD OR
K - ~ (3) LDO with Reverse Mcu v © ” v connection
In the case of LTO/Solid-State battery current prevention XC6227 IN2 | (1) 2ch Ideal Diode SW | "out2
EDLC, and Li-Cap CE (Vour = 3.3V) :XC8112/XC8113
I SBD : XBS024S our = >

3.3V/5V ¥ (For XC6240/XC6242/XC6215)

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

o

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Asaneq Asewlud
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i
1
1
1
1
1
1
! \
i ‘?f»)*: (4) LDO for Charging b N \ /
i ‘ e X(;6240/ HOE21Ze i (1) Ideal Diode Switch - ~
! ‘ | EDLC/Li-Cap: L 4 »
: ! ! 2 . XC8110/XC8111/XC8114 i EV
! | ‘ XC6215, XC6230B, ! : . (2) Step-up DC/DC  —p
Ity T
i [ CEJA l (ILIMV) i Li Primary battery CE ? i X XcL11oc ®
i o ———— . | or Rechargeable : XC9148C, XC9142C/F =
i § ! e LTO / Soli-state battery E - &y i BAT OR connection type 2
! 3. Ruwm ! « EDLC Nch FET: XP222N + R : ;E cEA & >
A 777 777 (XC6230B) ¥ * Li-Cap For Shutdown at shipment | \ -3 =
______________________________________ ! 5
\ ~ (]
(]
E

All-in-One Backup NP o 3 O oo
Management IC . . .
E OR connection : How to connect the backup device and Main power Page 43

XC6821/XC6822 Page 44

>
(1) Supplies battery voltage directly to MCU : Ideal Diode Load Switch 3
Block Product Features =
i . . 1ch XC8110/XC8111/XC8114, 2ch XC8112/XC8113 a
True Reverse current prevention Ideal Diode Switch, VF=20mV )
wm
(1) Ideal XC8110 / XC8111 |0.5A (XC8110), 1A (XC8111), 1A (XC8114), (2) Supplies boosted voltage to MCU : XCL110C, XC9148C 3 L
diode switch |XC8114 Other : XC8112 / XC8113, 2ch x 500mA/1A =
IEC 62368-1:2023 certified(XC8110/XC8111/XC8112/XC8113) (3) LDO, DC/DC for Main power side < =
(2) Step-up Inductor built-in, 3MHz, 610mA@3.3V->5V, For OR connection . . L )
DC/DC XcL110C Other : XC9148C, 1.2MH2/3MHz, 750mA@3.3V->5V LDO with reverse current prevention to prevent reverse current flowing into z §
(3) LDO with the main power supply. (XC6227) ' %
High-speed PSRR=65dB, 700mA LTO/Solid-state =
Reverse current | XC6227 . )
. True Reverse current prevention battery 3
prevention (4) LTO / Solid-State battery /Supercap (EDLC) / Li-Cap charging Reference circuit a
For LTO/Solid-State battery charging, 150mA . . =3
@00 XC6240 / XC6242 ch));)r=10/5°oCI prtysi For LTO / Solid-State battery : Dedicated LDO, XC6240/XC6242. Page 4> i
or . . .. w
Charging XC6215 Ig=0.8uA, 150mA, Select Vour voltage suitable for EDLC For EDLC/Li-Cap : XC6215, a low Ig LDO, or XC6230B with current limit external Léa é
XC62308 2A, Current limit adj, True Reverse current prevention adjustment and reverse current prevention. Insert a few Q resistor at Vour. § %
(5) Batter Solid-State battery voltage monitoring (5) Battery voltage monitoring : XC6140/XC6142 N
| ¥ . XC6140 / XC6142 |Release voltage: 2.475V/2.450V, 1qg=104nA | | di b h . ® %
voltage monitor For 105°C compatible battery: XC6142 Detect/Release voltage set according to battery characteristics. = ®
Z %]
=}
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Ideal Diode switch and Step-Up DC/DC Suitable for “OR” Connection @TOIREX

S19NpoId MIN

B OR connection of power supply rails
eTechnical trend and challenges
eFor high efficiency and long battery life of the device, the circuit using SBD has large loss due to VF. Leakage current of reverse bias is also an issue.

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

oTOREX Proposal : Dedicated ICs for OR connection

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

P OR connection with Ideal Diode Load Switch : XC8110 / XC8111 (1ch) P> Step-up DC/DC for OR connection : XCL110C, XCL105C, XC9148C

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

el ow VF: 20mV 1 XC8112/XC8113
' I |deal Diode : Ve=20mV

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

*OpA leakage current from Man fower eLow Iq 0.12pA minimizes battery discharge when main power supply.

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Asaneq Asewlud
sdnoJo 1onpo.d

1
1
1
! v
output at reverse bias. . ! OR %
. S . 1 connection o
eVarious built-in protection : X Main power R L onlvo g3
functions. T | sv/1v/2av T P T | step-down DC/DC, DO | T =<
s I Vour = 3.3V, T Q
IEC 62368-1:2023 certified. on @ Ve \ ! | plce Wour =3.3V) Mcu s|°
) H IN OUI X 7J,7 =
eLow loss requires no heat ——— Vour 3v
- . . | Charger Y Step-up DC/DC
dissipation and contributes Batery _| cn o - Lx XCL110C, XCL105C 1 z
to miniaturization. For Backup T O-1bF I T O-LuF or more LTO battery XCa145C T ]
Ideal diode I """ ! Solid-State battery | BAT OR connection type 5
Page 26 * > FoLc % ced z I3
. . . . = I
M Load Switch with Ideal Diode function W Step-up DC/DC for OR connection k] 5
Product Features Vin (V Ron I Package @
ntY - - Product Features Vin Vour | lour(mA) Package 2 5
XC8110 VE=20mV 500mA | WLP-4-02 (0.82x0.82x0.5mm) (V) (V) @3.3V->5V a1 ®
3.6uA (Forward bias 120mQ SOT-25 (2.9x2.8x1.3mm) — =
XC8111 Ou:(R(everse bias) ) 1A USP-6B06 (1.8x1.5x0.33mm) XCL110C Built-in inductor 0.65~6.0 18~55 610 CL-2025-02 z_x‘].v:
. . >
IEC 62368-1:2023 PWM/PFM, 3MHz | Vs=0.9 (2.5%2.0x1.04mm) 5
XC8114 023606-L WLP-4-04 (0.82x1.48x0.495mm) o
certified 4sma | 3A SOT-89-5 (4.5x4.6x1.6mm) xcLiosc  |Bultininductor 106560 | oo o0 DFN3030-108 &
FEATURED (XC8110/XC8111) 1.5~6.0 DFN1820-6G (1.8x2.0x0.6mm) PWM/PFM, 1.2MHz| V=09 |~ ’ (3.0x3.0x1.7mm) v
@ oo
2ch PWM/PFM 0.65~ 6.0 N USP-6C (1.8x2.0x0.6mm) 5 3
Xc8112 VF=20mV phx 2x500mA XC9148C |, 5\ ihy/3MHz Ver=09 |87 750 SOT-89-5 (4.5x4.6x1.6mm) § 3
3.6pA (Forward bias) 120m0 USP-8B06 (2.0x2.0x0.33mm) 2 3
XC8113 OpA (Reverse bias) 2% 1A R 2
IEC 62368-1:2023 certified ~ @
E %]
S
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Solid-State Batteries and other Advanced Batteries Reference Solutions
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B Solid-state battery: A Li secondary battery excelling in reliability, B Evaluation board for solid-state and advanced battery reference solutions
lifespan, and operating temperature range
eldeal for backup circuits in FA/industrial machinery/automotive equipment
eHighly reliable and safe.
eLong lifespan and robust against repeated charge-discharge cycles.
eSupports low-temperature and high-temperature operation.

eNote that CV and charge completion current differ per battery/model
number.

M Solid-state and advanced batteries reference solutions
Current Path Function

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Asaneq Asewlud
sdnoJo 1onpo.d

V) 1 2.5V~6.0V T 3.3V@v,>3.3v
450mA current limit T Cour . B Optimal charge control for solid-state and advanced batteries 0
< . c
Charging Status Flag P Charge/Discharge Control ) §
Discharge *CV Charging %T o)
Co % | BAT . . sy . s B
BAT XC6821/XC6822 CV Voltage Support fo.r Sulfide/Oxide Solid-State and LTO Batteries 3 ®
Solid-State Battery . Thermistor THIN PGB V,y presence flag Also Ideal for EDLC / Li-Cap =
Advanced Battery | \ (NTC) SHDN_IN [¢—— Shutdown from the MCU For CV 2 3.1V, use XC6811 / XC6812. >
EDLC, Li-Cap L «I CHGEN [« Charging ON/OFF control CC current / Charge completion current g
(Pl;gt':\t/ilon Wake-UP/SHDN 4—2_’ Push button e d ch leti be individually adi d 5
Circuit Modue) I' Wake-up/Forced shutdown current and charge completion current can be individually adjuste 2 .
ITERM ISET _ Vss j, Can be shared with the MCU. externally g o
(o]
) ) §RTERM$RSH l' eCurrent path S 5
Charge completion current setting S
Automatically distributes current between charging and OUT m e
o
Block Product cv cc /.Charge Features With Vin applied, OUT provides a regulated 3.3V to the MCU - no LDO -
completion current ) <
required. T
Adj. CC=1mA~50m E:?:fst%':{:v =3 V@33V Automatically switches between the battery and main power supply, <
. . ouT=3. IN>S. X . . %)
XC6821 Adj. chargoelcor:pllztloz Shutdown(SHDN, Push button) essential for backup applications. E
current =0.1mA~10m H
Wake-up(Vin applied, Push button) .
UNDER - B
ICcharger 5 5.0V P Push-Button Control : Wake-Up / Shutdown o £
Adj. CC=25mA~400mA |Other : XC6811, CV=3.1V~4.5V, eWake up via push button or Vin application. & 3
: . Adj. CC=1mA~50mA : =
XC6822 Adj. charge completion ; A o~
cu:rent =g1mA~5F(J)mA Other : XC6812, CV=3.1V~4.5V, eShutdown via MCU-driven SHDN_IN ar
Adj. CC=25mA~400mA Supports ship mode to prevent discharge during storage/shipment. ® =
Long-press push button forces shutdown for freeze recovery. ; ?
=
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LTO and Solid-State batteries Reference Solutions :
o
» 2
i
M LTO battery : B Reference Solution / Evaluation board for LTO batteries |
o
Li rechargeable battery using lithium titanate for negative electrode Adopted as reference designs for charger IC and battery monitoring IC for LTO %
eldeal for power supplies and backup circuits for small devices and modules in batteries by each manufacturer. =
Industrial/loT/Automotive applications. Evaluation boards for charging and power supply are provided for each battery. ?;;U
=
eConstant voltage charging by LDO is possible. ®W o
No need for dedicated expensive CC/CV charger ICs. :ﬁ §
eReliable and safe with long life and resistance to repeated charge/discharge. A g 5
\ - g .'| i o § o
eResistant to over-discharge. Simple voltage detector is sufficient. uﬂ‘“_t_l,,- k_) N w =3
eStable voltage of 2.1V~2.4V. = .,_,._"w w
Easy energy extraction compared to Supercap (EDLC). @
o _ ' . NGK Corporation Nichicon ITEN Solid-State battery =
*105°C high-temperature operation, reflow-compatible, thin and hot- EnerCera ET Series SLB Series Powency Series 5
laminate-compatible products are also available. ~
t B
c
(=4
S
m Reference circuit for LTO and Solid-State battery charging Ry O
z B
Q.
and battery voltage monitoring % ®
el
~6V SBD 1.8V~2.7V
(1) LDO for Charging >
XC6240 5
XC6242 (For 105°C) 3
777r E (2) Battery voltage ] "
CE monitor:XC6140 b g e
XC6142 (For 105°C) | RESETB 5
LTO Battery or RESET Charger Unit Power supply unit < e
Solid-State Battery o
m c
(1) LDO for charging LTO and Solid-State battery : XC6240, XC6242 2 =
0]
Block Product Features Charging with low Iq LDO of max. Vour = 2.70V including temperature range in =
(1) LDO for XC6240 For LTO/Solid-State battery charging, 2.63V, 150mA accordance with battery specifications. é
Charei To suppress inrush current, insert a few ohms resistor between the LDO and the =
arging XC6242 For 105°C compatible charging, 2.63V, 150mA )
battery. o
RESET IC for battery voltage monitoring s @ | £
(2) Battery XC6140 Detect voltage: 1.6~2.2V, Release voltage:2.475V, 1g=104nA (2) Battery voltage monitoring : XC6140, XC6142 § 3
® 32
voltage monitor XC6142 105°C compatible, RESET IC for battery voltage monitoring Set the voltage to release when charging starts by the LDO in accordance with the o=
Detect voltage; 1.6~2.1V, Release voltage:2.450V, 1g=104nA charging and discharging characteristics of the battery. 0% s
-~ @
=0 N
=
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Energy Harvesting Solution
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B Examples of charging from Energy Harvesting to LTO battery, Solid-State battery, Supercap (EDLC), and Li-Cap

eChallenges : Limited and unstable power from energy harvesting
Need for storage devices and backup circuits to keep the system running under low-generation conditions
No single power management IC fits all harvesters and storage devices, each project requires an optimized power architecture

Energy-Harvesting Sources : Wireless power transfer (WPT), NFC, solar cells, vibration energy, etc.

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Asaneq Asewlud
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Storage Devices : LTO batteries / Solid-state batteries / EDLC (Supercap) / Li-Cap, etc.
B TOREX Proposal : Tailored Power Architectures, Evaluation Boards, B Proposal example : Energy harvesting
and Technical Support 0.9V~2.7V / 0.9V~6V input : Simple MPPT
Depending on the energy harvesting elements and energy storage devices c GRS |
. . N . . STORAGE - A
intend to use, we propose optimal power supply configurations and provide N | LDOfor Charging |
) Energy PWM/PFM: | LTO: XC6240/XC6242 |
evaluation boards. Harvest XC9142C | EDLC/Li-Cap: XC6215 | LTO Battery ¢
— CE 7?}; 77777 ;l; Solid-State Battery £
, ) | EDLC = B
Energy Harvesting Device | Li-Cap 2 IS
Power Generation Unit ! . . c H
B | #When the input voltage is within the Nl °
. | wide range of 0.9 to 6V, charging is S
| performed through the charging LDO after
VSEN separate | . 2
Ultra-low Iq RESET RESETE-----' step-up conversion. 2
=]
L Charging Unit XC6135C108 (1V) eHysteresis voltage detection using the 8
Power Supply Unit XC6135 and resistors. = §
: : = [
B Earrlena T ™ Example: When Csrorace is charged to El
i FRERES =]
Tower ! TR . 2V, step-up conversion commences and i o
B m—— ] e’ charging begins. It stops when the z 5
o
; ; ; ; ; voltage drops to 1V. =
In energy har\fstlng, v;:hlch deaIStW|th m.|nute 'c.m;ou(l;tzof power, |ssue|s such as NFC and other Wireless power transfer “f
ower generation or charging not occurring as intended are commonplace. . . ) . P
P & . & g . 8 . P Charging with wireless power receiving IC + LDO a
TOREX provides comprehensive technical support, extending beyond mere XCMIa1d SBD o
(]
technical proposals to include evaluation board provision and practical XBS024S
. P p N . P P — LDO for Charging ol g
operation verification, thoroughly supporting your development process. LTO: XC6240/XC6242 = s
EDLC/Li-Cap : XC6215 8 3
Wireless Power Receiver CE ;l; LTO Battery 2 =
Contact Solid-State Battery = ?;’_
https://product.torexsemi.com/en/contact-us/technical-inquiry fi'_)(':':p = %
E %]
S
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B Peak current supply for RF communication and motor/solenoid drive
eTechnical trend and challenges
e\/oltage drops caused by short-term peak currents due to RF communication and drive of motors/solenoids are a major issue.
eFor battery-powered devices, measures are needed to prevent the step-up DC/DC from shutting down due to peak current and battery impedance.

*This voltage drop countermeasure can also be used for short-term backup.

. . . . . . Ideal diode OR connection
oTOREX Proposal : Current assist using EDLC (Supercap)/Li-Cap and ideal diode load switch

AVZ/ANZT NS/ AE'S Asaneqs|qeadieyday Asaneq Asewlud
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P Peak current assist / short-term backup using EDLC/Li-Cap P Output current assist for step-up DC/DC
3.3V/5V 3.3V/5V
> __O\O_”—- : - —— Step-up DC/DC !
Ideal Diode Load Switch Resistor for charging XCL110C Resistor for charging
XC8110/XC8111/XC8114 current limit XC9148C current limit g
——O\O—N—- OR connection type ——O\O—}f—- §-.
Charge current Ideal Diode Load switch Charge current Ideal Diode Load Switch § ;
XC8110/XC8111/XC8114 XC8110/XC8111/XC8114 _g E
Discrete circuit N
3.3v/5V 2
Discharge current Discharge current
< :; 1MQ >
EDLC M £
EDLC 3
M0 M0 &
1MQ EDLC g
EDLC o
< 5
1MQ m
EDLC 2 &
e EDLC is connected to the output of the step-up DC/DC converter to assist %’E
* By using an ideal diode load switch in a circuit that uses a conventional with peak current. Because a large capacitance cannot be directly connected g
SBD, voltage drops can be reduced. to the output side, it is connected to the EDLC via a resistor for current a
=
e EDLCis 2.5V~2.7V, so use 2 in series for 3.3V/5V lines. limiting. ®
« 3.8V Li-Cap is also becoming popular. Suitable for 3.3V lines. The output from the EDLC is OR-connected to the output side via an ideal o g
diode load switch. s 9
In the case of Li-Cap, it is necessary to stop discharging at around 2V b le
with a reset IC. XC6140 is also suitable for voltage monitoring of Li-Cap. * By using an OR connection type for the step-up DC/DC, reverse current from % &
the EDLC is prevented after the step-up stops. ® 8
= a
S
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Negative / Positive-Negative / Low-Power Isolated Power Supply Solutions :
o
=
3 §
B Negative & Positive-Negative Power Supply for Biasing B Low-Power Isolated Power Supply (¥0.5W) N
o
eTechnical trend and challenges eTechnical trend and challenges %
eNegative or positive-negative power supply required for bias power elsolated power supplies are required for various industrial sensors, gate =
supplies for operational amplifiers. drives, and low-speed communications. ;‘E
eInverting DC/DC converters are limited, presenting challenges in cost, eThe challenge lies in easily creating low-cost/compact isolated power % o
performance, and availability. supplies. :ﬁ §
= | &
= [9)
3 O
oTOREX Proposal : Generating Negative Voltage Using a Step-Down DC/DC oTOREX Proposal : Generating an Isolated Supply using a Step-Down DC/DC < §
P Example of Generating Negative Voltage (24V - -15V/200mA) [EIENZIEES P Example of Generating a Low-Power Isolated Power Supply é
+24V input . Step-down +20V 10mA | &
Page 41 " L <
I g g % Iso_GND2 Isolated output 2 =
- N
= <
High-voltage "’ +10V'10mA :
tep-down DC/DC Sl
e chn;/;n / . Iso_GND1 |solated output 1 = g_r
12v/24v Ix . -10V 10mA | g i
l 15V input High-voltage +5V 2l g_
200mA step-down DC/DC Non-isolated output A ©
. . T XC9711, eB GND o
*Negative voltage output using the step-down DC/DC, XC9711/XC9714. XC9714 =
*“DC/DC Simulation”: Select XC9711(inverting) for simulation. il >
P Example of Positive-Negative Voltage Generation (24V > +12V/200mA, +10V/100mA) By replacing the coil in a step-down DC/DC with a transformer/coupling §
+24Y input . +12v inductor, an isolated, floating power supply is created. 8
- L High-voltage 200mA o @
I step-down DC/DC | g I 10V Multi-channel : Achieved by altering the transformer winding % o
Xco711 High-voltage LDO | 1> 100mA configuration. < 8
7% —> xceroz I Negative supply : Achieved by modifying the secondary-side - e
| F— T connections. £ &
~<
} | o p 12V eUsing a 1:1 coupling inductor enables the creation of non-isolated I
High-voltage 200mA . . . . . . 2
| step-down DC/DC | ¢ 7 1oV positive/negative power supplies or functionally equivalent isolated power 3
— XC9711 Negati\L/; c\)/oltage j—b 100mA supplies. =
. - XC6902 5 *As there is no feedback on the isolated side, add an LDO on the secondary 2 1=
7% side if voltage accuracy is required. % 8
*Using the step-down DC/DC XC9711 to output +12V from 24V *PWM control is recommended for the step-down DC/DC converter. Set the 8 5
eFollowing the DC/DC, a high-speed LDO XC6702, and negative voltage MODE pin to F-PWM. If the secondary-side power is high, it is necessary to ® =
LDO XC6902 output +10V. also pass output current through the primary side. = i
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Step-up Application : High Voltage and Positive-Negative Voltage Output Solutions :
o
=y
3 8
B High Voltage / Positive-Negative Voltage for Biasing 2
o
eTechnical trend and challenges %
sVarious bias power supplies, audio equipment, EMS devices, etc., require high voltages ranging from tens of volts to 300V / positive-negative voltages (up to :
several mA). 02_;;
ePower management ICs and technical documentation supporting high voltage / positive-negative voltage outputs are scarce. o 3
Creating such circuits requires expertise in power supply circuitry and peripheral components. = g
eUsing a generic step-up DC/DC converter circuit to generate high voltage and positive-negative voltage at low cost. § %’
(0]
2 5
P w
oTOREX Proposal : Generating High Voltage / Positive-Negative Voltage g
Using a Step-up DC/DC 2
P Example of High Voltage Generation (5V -> 200V/5mA) » Example of Positive-Negative Voltage Generation using a Diode Charge Pump R
(5V - +-15V/10mA) N
. ~10V input SBD +12V +10V 10mA 2 g
~ SBD High voltage —p o YN I o— oo o <
'10V g ®—» output l High-voltage LDO - B
et 200V 5mA L Ve XC6702 g I
T 1 7] Sstepup D”C/DC FB CE g %
Step-up DC/DC B 4¥C'~ 1 - controller 9
CIN controller T B } Xco103 %
XC9103/XC9104 ot l
EXT < L L >
TNCh FET Nch FET l l 1 s
Negative voltage a
LDO s,
XC6902 ol e
eCreate high voltage cost-effectively using the step-up DC/DC controllers Generation of negative voltage -10V/10mA 8 2
XC9103 / XC9104 using a diode charge pump ;
*Step-up to high voltage is achievable by selecting Nch FETs, SBDs, and *A step-up circuit was constructed using the step-up DC/DC controller XC9103 g &
peripheral components to match the required output voltage. A negative voltage was generated using a diode charge pump with a :I
eQutput voltage can be achieved from tens of volts up to approximately switching node. s
300V. 0%
*By utilizing the diode charge pump, it is possible to create a voltage boosted
*Where the input voltage is 10V or above, this can be accommodated by y . g - g€ pump P g . iz
) o ] . by n times the positive reference output voltage, as well as a negative voltage @ =
supplying a voltage within the operating range from the LDO to the Voo pin of -1 times 2 3
of the XC9103 / XC9104. ' i 2
S 9
oA stable voltage is supplied by passing through an LDO. ® Z
~ o
-4 o
Z %]
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Reset IC Application Examples
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B Monitoring of 12V/24V input lines with large voltage fluctuations
eTechnical trend and challenges

e |t is necessary to monitor large voltage fluctuations in the power supply
line due to loads such as motors and input impedance.
Set the detect /release voltage to suit the application.

oTOREX Proposal : Reset IC with high voltage tolerance
and a wide range of detect/release voltages

P Wide range of detect/release voltage difference (hysteresis) supported
e Separate sense pin type, monitoring 12V/24V lines.

e Select a release voltage high enough to ensure a stable rise and select a
detect voltage sufficiently different from the release voltage.

XC6138, XD6138 XC6132/XC6134, XD6132/XD6134
76V High voltage Sense pin Detect and release voltages are set using
Wide hysteresis range selectable. external resistors.

(XC/XD6132 has Vsen pin surge protection)

24V line 5V/3.3V 24V line 5V/3.3V
—> Primary > Primary |
Step-down DC/DC Step-down DC/DC
VSEN separated RESET & V. &
)?C6138 SEN | VSEN separated RESET [ €
Ll
- XC6132/XC6134 P
Vsen | (Vpe=15.5V, Vp=20V) |ReseTB RESETB
Cd/MRB _| HYS e
4 5
A Rising Falling
Example of 24V line
o Release ----@-------{----—-3-- Vior = Vor + Viys
voltage monitoring 20V

Wide
Hysteresis width

- ”VDF

Detect
15.5v

»
>

B USB port Overvoltage protection (OVP)
eTechnical trend and challenges

* The proliferation of low-cost USB-PD adapters poses a challenge, as
overshoot on 5V USB or the application of voltages exceeding specifications
can damage downstream systems.

®TOREX Proposal : Overvoltage protection with a reset IC suitable for 5V USB
P Simple implementation with XC6138BH7D + external Pch FETs.

* XC6138BH7D : Outputs ‘L’ at 5.8V, turning the Pch FET OFF
Outputs ‘H’ at 5.5V, turning the Pch FET ON

* TVS and each FET are selected to match the permissible input voltage.
e Apply <6V to the Voo pin via ZD.

¢ To counter inrush current during start-up, implement a simple soft-start by
adding capacitance between the gate and source of the Pch FET.

5V USB-C VBUS

n L

VSEN separated RESET
XC6138BH7D

Vpr=5.5V, Vpe=5.8V | RESET

CMOS, Active “H”

Cd/MRB _|_

T

ZD=5.5V

Block Product Features

High Voltage Sense pin: 76V,

XC6138 Ultra-low Iq Vop: 0.5MA, Vsen: 0.15UA@12V
Detect/Release Delay external adj., Selectable Hysteresis

RESET IC
XC6118 Separated Sense pin, Low Iqg, Adj. Release delay,
XC6134 Hysteresis adj. (XC6134)
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Compact and Space-Saving Power Supply Solutions
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B World’s smallest class product line of space-saving solutions

XC9290/XC9291
World’s smallest class 6.0V 600mA step-down DC/DC

Mount Area
1.5%2.1mm=3.15mm’

XCL239/XC240, XCL109/XCL110
Built-in inductor Micro DC/DC: Step-down, Step-up

6.1x 3.1mm

XC8110/XC8111
Ideal Diode Load Switch 0.5A/1.0A

XCL247/XCL248
Built-in inductor 36V 600mA Step-down Micro DC/DC

Mol drea
PR

K
h‘f-iL
=8

Actual Size

XCL249

Actual Size

Built-in inductor 60V 150mA Step-down Micro DC/DC

88: % 10.1mm

XC6241, XC6135/XC6136
150mA LDO with GO function, Ultra-low Iq RESET

Actual Size

Actual Size 8.8 x 10.1mm Actual Size Actual Size
M List of Compact and Space-saving Power Supply ICs
Product Features Vin (V) Vour (V) lout (MA) Package Size
XC6241 High-speed, iqg=0.6pA, GO 1.6~6.0 1.5~5.0 150 USPQ-4B05 1.0x1.0xh 0.33mm
LDO XC6228 High-speed, PSRR=75dB, 300mA 1.6~5.5 1.2~4.0 300 USPQ-4B04 1.0x1.0xh0.6mm
XC6504 Cap. Less, 1g=0.6pA 1.4~6.0 1.1~5.0 150 USPN-4B02 0.75x0.95 x h 0.40mm
Step-up DC/DC XCL109/XCL110 [Built-in inductor, F-PWM, PWM/PFM 0.65~6.0 1.8~5.5 | 610 @3.3V->5V CL-2025-02 2.0x2.5xh 1.04mm
XCL104/XCL105 [Built-in inductor, F-PWM, PWM/PFM 0.65~6.0 1.8~5.5 | 710 @3.3V->5V DFN3030-10B 3.0x3.0xh 1.7mm
XCL243/XCL244 Built-in inductor, HiISAT-COT, 700mA, h=0.75mm max 25~55 0.8~3.6 700 USP-8B04 2.25x1.5xh 0.75mm
XCL239/XCL240 [Built-in inductor, HiISAT-COT, 1A 25~55 0.8~ 3.6 1000 CL-2025-02 2.0x2.5xh 1.04mm
Step-down DC/DC XCL233 Ig=200nA, Step-down DC/DC, VSET(Vour selectable) 1.8~6.0 0.5~3.6 150 CL-2025-03 2.0x2.5xh 1.04mm
XC9290/XC9291 [HiSAT-COT, 600mA , World’s smallest mounting area 3.15mm’ 2.5~6.0 0.7~ 3.6 600 WLP-5-08 0.96x0.88xh 0.33 mm
XCL247/XCL248 [Built-in inductor, 36V, 600mA, Ig=11pA 3.0~ 36.0 2.8~ 6.0 600 DFN3030-10B 3.0x3.0xh 1.7mm
(UNDER DEVELOPMENT ] XCL249 Built-in inductor, 60V, 150mA, Iq=12pA, High step-down ratio 4.5~ 60.0 2.5~6.0 150 CL-3225 3.2x2.5xh2.2mm
RESET IC XC6135/XC6136 [Ultra-low Iq: 88nA Voltage Detector 1.1~6.0 1.2~5.0 - USPQ-4B05 1.0x1.0xh0.33mm
Charger IC XC6810 For 1 cell Li-ion, Multi-function Charger IC 3.5~28 3.8~4.4 1~25 WLP-12-01 1.17 x1.57 x h 0.33mm
Load switch XC8110/XC8111 (Ideal diode load switch, VF=20mV, IEC 62368-1 certified 1.5~6.0 - 1000 WLP-4-02 0.82x0.82 x h 0.5mm
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Low Profile P S ly Soluti for h=0.33 0.40 ]
oW Froftie Fower Supply solutions 1or n=uv.aomm/uv.4umm max. 2
o
» 2
-
B Example of thin power supply configuration with h = 0.33mm max for Smart card |
o
eChallenges : Support h=0.33mm max. including external components =
o
High efficiency charging circuit for input sources such as NFC <
. . . . - =Y
Li-Polymer battery : Example of low-profile solution LTO battery : Example of low-profile solution 7V g
— Step-up DC/DC " Fingerprint =
Wireless P Recelvi OUT|  LowlqlDO 2.7V | Fingerprint PWM/PFM sensor E 3
Ireless Fower Recelving XC6215, XC6241 sensor Wireless Power Receiver 21~ XC9142 CE T 2
DC/DC: X€9291 ® 3
Li |on./PonrT1er / XCM414 LDO for 2.7V 1.8V F | &
Multi-function — <’> - Low Iq LDO > a5
NFC ANT Ultra-small Low Iq LDO 1'8V~ XC6§40g XC6215 MCU + BT S =
g Charger IC XC6215, XC6241 MCU + BT NFC ANT GO: XC6241 =
DC/DC: XC9291 A Ce o
XC6810 : CE l w
3/5V I Step-up DC/DC 3/5V LTO batter:
CO{\ITACT e)':cl;pmzc/ ISET BAT | SHDN /o CZ)NTACT _'O\O' P LTO Batt ~|voltage moni\'/cor RESETB E
Ideal Diode atery XC6140C -
For 5V input only, D switch : XC8110 2
XC8110 5.5V T Ry, J; Li-Polymer J
Nl v
< A
M List of low-profile power supply ICs with h £ 0.33mm or 0.40mm §
5 o S
Product Features Vin (V) Vour (V) lour (MA) | Package Size gx o
XC6216 |28V 20~28.0| 1.8~12.0 150 c B
USP-6B06 1.8x1.5xh 0.33mm ) © o
LoD XC6215 |Ig=0.8pA 1.5~6.0 0.9~5.0 200 Thickness of =
XC6241 |High-speed, Ig=0.6uA, GO 16~6.0 | 1.5~50 150 | USPQ-4B05| 1.0x1.0xh 0.33mm pfiar card %
XC6504 |Cap. Less, Ig=0.6pA 1.4~6.0 1.1~5.0 150 | USPN-4B02 |0.75 x 0.95 x h 0.40mm
LD i ivi s
o XCMa1g |FOT Wireless power receiving 20~26 | 2.0~12.0 | 150 | USP-8B10 | 2.6x2.9xh0.33mm THickness required for Y
+ Bridge Diode LDO with internal bridge diode c:<0.35mm =
ower IC: .
Step-up DC/DC XC9142 |PWM/PFM Step-up DC/DC Vsr=0.9 1.8~5.5 500 | WLP-6-01 [1.08x1.28 x h 0.40mm ° - 8
p-up XC9145 |Ig=400nA, PWM/PFM Step-up DC/DC Vsr=1.6 3.0~55 430 | WLP-6-05 [1.28x 1.08 x h 0.40mm Inputs and energy storage for smart cards T @
~ [¢°]
Charge pump XC9802 [PWM/PFM Charge Pump 1.8~5.5 [2.576.00rx2 80 USP-8B05 | 2.4x2.4xh0.33mm Input sources  : NFC ("_E’ 2l
XC9276 |Ig=200nA, Step-down DC/DC, VSET 1.8~6.0 0.5~3.6 150 | WLP-6-03 |1.72x1.07 xh 0.33 mm ) < 5
Step-down DC/DC - CONTACT input o
XC9291 |HiSAT-COT, PWM/PFM, 6MHz 2.5~6.0 0.7~3.6 600 LGA-6B01 | 1.2x1.2xh0.3mm m <
For LTO battery voltage monitorin Energy storages: Li-Polymer 2 =
Battery voltage XC6140 Rel It y'z 475gv g ~ 16~2.2 LTO batt g "
monitor elease voltage:2. 1.1~6.0 - USPQ-4B05 | 1.0x 1.0 x h 0.33mm attery <
XC6136 |(Ig=88nA 1.5~5.0 EDLC (Supercap) =
<
i (0]
xceg1g | or L cellLi-ion, 35~28 | 3.8~44 | 1~25 | WLP-12-01 [1.17x 1.57 x h 0.33mm or battery less 2
Chareer IC multi-function Charger IC . . . 2
& XC6808 |Charger IC for 1 cell Li-ion 45~6.0 | 42,435 44 | 5~40 | USP-6B07 | 1.8x2.0xh 0.33mm Optimal power supply configuration for low- .
XC6240 |LDO for charging LTO battery 1.5~6.0 2.63 150 USP-6B06 | 1.8x1.5xh 0.33mm profile solutions varies depending on the S
. _ ~ Q ©
XC8102 |Load Switch, Ig=3uA 1.2~6.0 400 Usp-6806 | 1.8 x 155 h 0.33mm input source and other factors, s B
. XC8110 |Ideal Diode Load Switch 1.5~6.0 500 ’ ' ' . . . S [
Load switch - TOREX offers optimal power configurations. <.
XC8112 |2ch Ideal Diode Load Switch 1.5~6.0 2x500 | USP-8B06 | 2.0x2.0xh0.33mm a e
QU
XC6194 |(Push Button Load Switch, Isrs=1nA 1.8~6.0 1000 USP-6B06 | 1.8 x1.5xh0.33mm : o
- %]
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https://product.torexsemi.com/en/series/xc6216
https://product.torexsemi.com/en/series/xc6215
https://product.torexsemi.com/en/series/xc6241
https://product.torexsemi.com/en/series/xc6504
https://product.torexsemi.com/en/series/xcm414
https://product.torexsemi.com/en/series/xc9142
https://product.torexsemi.com/en/series/xc9145
https://product.torexsemi.com/en/series/xc9802
https://product.torexsemi.com/en/series/xc9276
https://product.torexsemi.com/en/series/xc9291
https://product.torexsemi.com/en/series/xc6140
https://product.torexsemi.com/en/series/xc6136
https://product.torexsemi.com/en/series/xc6810
https://product.torexsemi.com/en/series/xc6808
https://product.torexsemi.com/en/series/xc6240
https://product.torexsemi.com/en/series/xc8102
https://product.torexsemi.com/en/series/xc8110
https://product.torexsemi.com/en/series/xc8112
https://product.torexsemi.com/en/series/xc6194

e
Built-In Inductor DC/DC Converter Micro DC/DC

See Page 31 for technical details of

Micro DC/DC XCL Series

>Low Voltage Step-down DC/DC : Input Voltage 6V or less

F-PWM : Forced PWM Mode, PWM : PWM Mode

Function
Control lour fosc Iq Topr Package
Riodhcs ESSLUe Method Vin V] Vour [V] [mA] [Hz] [uA] External Vour Protection Other max. : Torex Longevity Program(TLP)
FET/SBD Setting
1g=200nA, Ultra Low Power o o UVLO/CL Dischg
(FEATURED) XCL233 et PFM 18~60 | 0.5~36 150 0.2 Vou ShOrt e (selectable vy | 35T C1-2025-03 (2.5%2.0xh1.04mm)
XCL232 Ultrlgti(\jvo::wer PFM 1.8~6.0 0.5~3.6 150 - 0.2 - Vout Short UVLO/CL Dischg 85°C CL-2025-03 (2.5x2.0xh1.04mm)
XcL242 HISAT-COT PWM/PFM 15
"""""""""""""""""""""""""""" 500mA. 1.2MHz 2.5~5.5 0.8~3.6 500 1.2M - Vout TSD/ILIM/Shorti SS/UVLO/CL Dischg 105°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL241 st F-PWM 250
XCL206 600mA. 3MHz PWM/PFM a5
?; o0 Fixed V. ’/FB Type 1.8~6.0 0.8~4.0 600 3.0M 5 - Vout OF FB ILIM/Short SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
£ XCL205 ouT, PWM 1
3 XCL244 HISAT-COT PWM/PFM 25
- 700mA, h=0.75mm max 2.575.5 0.8~3.6 700 3.0M - Vout TSD/ILIM/Short: SS/UVLO/CL Dischg 105°C USP-8B04 (2.25x1.5xh0.75mm)
XCL243 s = F-PWM 600
XCL240 HISAT-COT PWM/PFM 25
""""""""""""""""""""""""""""" 1.0A. 3MHz 2.5~5.5 0.8~3.6 1000 3.0M - Vout TSD/ILIM/Shorti  SS/UVLO/CL Dischg 105°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL239 Uy F-PWM 600
XCL238 HiSAT-COT PWM/PFM 25
"""""""""""""""""""""""""""" 1.5A. 3MHz 2.575.5 0.8~3.6 1500 3.0M - Vout TSD/ILIM/Shorti SS/UVLO/CL Dischg 105°C USP—9301(2.5x3.2xh1.05mm)
XCL237 it F-PWM 600
XCL212 PWM/PFM
2A, 2.4MHz 2.7~6.0 0.9~6.0 2000 2.4M 53 - FB TSD/ILIM SS/UVLO/CL Dischg 85°C USP-11B01 (3.1x4.70xh1.35mm)
XCL211 F-PWM
>High Voltage Step-down DC/DC : Input Voltage 36V~
Function
Product Feature Control Vin [V Vour [V] e fosc Iq u Topr Package
Method N ouy [mA] [Hz] [nA] External V°?T Protection Other max. : Torex Longevity Program(TLP)
FET/SBD Setting
UNDER J F-PWM or TSD/ILIM/OVP/ 4
DEVELOPMENT) XCL249 60V, 150mA pww/pim | 457600 | 25~60 150 1.0M 12 - F8 ! ot S5 Adj/UVLO/PG 105°C CL-3225 (3.2x2.5xh2.2mm)
PWM/PFM 1
36V, 600mA 3.0~36.0 2.8~6.0 600 1.2M - FB TSD/ILIM SS Adj/UVLO/PG 105°C DFN3030-10B (3.0x3.0xh1.7mm)
FEATURED) XCL247 F-PWM 270
\
[>Step-up DC/DC
Functi
Product Feature Control Vin [V Vour [V] lour fosc Iq unction Topr Package
é Method N G [mA] [Hz) [nA] :::_7;';)' S;’gﬂ;g Protection Other max. : Torex Longevity Program(TLP)
k-] XCL100 Built in Inductor, 3.0V~ 5.0V
3 ’ ~ - - - i - -
2 XCL101 19=6.3uA Low Power PFM 0.7~5.5 1.8V ~5.0V 80 6.3 Vout UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
(FEATURED) XCL108 BL::ZTJS::C&?VB 'P'z‘:%rs/'\ PWM/PFM | 0.65~55 | 3.0~55 180 1.2M 0.4 - Vour ILIM ss 105°C CL-2025-02 (2.5%2.0xh1.04mm)
XCL103 it in= PWM/PFM 26
Built in Inductor, lin=0.8A 0.65~6.0 | 2.2~55 450 3.0M - Vou ILIM/Short S5/CL Dischg 85°C CL-2025-02 (2.5%2.0xh1.04mm)
XCL102 Load Disconnection or Bypass E-PWM 75
FEATURED) XCL110 Built in Inductor, PWM/PFM 30
"""""""""""""""""""""""""""" Load Disconnection 0.65~6.0 1.8~5.5 610 3.0M - Vout ILIM/TSD/Short: SS/CL Dischg/UVLO 105°C CL-2025-02 (2.5x2.0xh1.04mm)
FEATURED) XCL109 or Bypass or VOUT OR F-PWM 75
XCL105 Built in Inductor, lin=1.4A PWM/PFM 19
Load Disconnection 0.65~6.0 1.8~5.5 710 1.2M - Vout ILIM/TSD/Short:  SS/CL Dischg/UVLO 105°C DFN3030-10B (3.0x3.0xh1.7mm)
XCL104 or Bypass or VOUT OR F-PWM 56
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Step-Do

wn DC/DC

&5 TOIREX

W
c
>Low Voltage DC/DC : Input voltage 6V or less F-PWM : Forced PWM Mode, PWM : PWM Mode =
g Control | fosc Iq Function Topr Package =
€ out =
o Product et Method Vin V] Vour [V] [mA] [Hz] [uA] External Vour Protection Other max. : Torex Longevity Program(TLP) =
3 FET/SBD | Setting <
= 1q=200nA, Ultra Low Power N N UVLO/CL Dischg WLP-6-03 (L.72x1.07xh0.33mm) o
XC9276 VSET (Selectable Vour) PFM 18~60 | 05~36 150 02 Vou Short JVSET (Selectable V) | 2°C SOT-26W (<] USP-8B06 o
XC9291 World Smallest Solution Size PWM/PFM 11 B (@)
3.15mm? 2.5%5.5 0.7~3.6 600 g'gm - Vou ILm SS/UVLO/CL Dischg 105°C t?’-AS—fSOBSO(lo(é:xXOI;g:h0633r;:)r11) S
XC9290 HiSAT-COT, 600mA F-PWM - 700 . . . (@)
XC9236 . PWM/PFM 15 SOT-25, USP-6C (1.8x2.0xh0.6mm)
600mA, Low Noise/EMI 1.8~6.0 0.8~6.0 600 .o - Vowor FB | ILIM/Short | SS/UVLO/CL Dischg 85°C USP-6EL (1.8x2.0xh0.4mm)
XC9235 Fixed Vour/FB Type PWM 3.0M 22 WLP-5-03 (1.06x1.26xh0.4mm) o
o
XC9286 PWM/PEM 15 g =~
HiSAT-COT, 1.0A 25755 0.8~3.6 1000 1.2M - Vo  |TSD/ILIM/Short: SS/UVLO/CLDischg | 105°C SOT-25 (2.9x2.8xh1.3mm) =
XC9285 F-PWM 250 USP-6C (1.8x2.0xh0.6mm)
XC9289 :\-/\Fl,l\\l/\ll/'\:Fcl’\;l 15 LGA-8B01 (1.2x1.4xh0.3mm)
............................................ A 5 1M ‘
............... xcgzsg HiSAT-COT, 1.5A PWM/PFM 2.5™5.5 0.8~3.6 1500 3.0M 15 - Vout TSD/ILIM/Shorti  SS/UVLO/CL Dischg 105°C SOT-89-5 (4.5%4.35xh1.6mm)
XC9287 E-PWM 250 USP-6C (1.8x2.0xh0.6mm) 5
o
XC9243 PWM/PFM 1.2M ) () USP-10B (2.9x2.60xh0.6mm)
wconi 2A o 2.7~6.0 0.9~ Vyy 2000 2o Vil - FB TSD/ILIM SS/UVLO/CL Dischg 85°C SOP-8FD (4.5x6.0xh1.75mm)
=
>Medium Voltage DC/DC : Input voltage 36V or less e
m
Control | fosc Iq Function Topr Package :
out
Erodic IReETR Method Vin [V Vour [V] [mA] [Hz] [uA] External Vour Protection Other max. : Torex Longevity Program(TLP) =
FET/SBD Setting o
_'
FEATURED/ XC9705 PWM/PFM 2.8~15.0 11 20 .
36V, 600mA 3.0~36.0 600 L.2m ; F8 TSD/ILIM S5 Adj/UVLO/PG 125°C SOT-89-5 (4'5X4'6Xh:'6mm) (W'FhE“t PG)
FEATURED) XC9704 E-PWM 2.8~20.0 2.2M 270 USP’GC (1.8x2.0xh0.6mm) (with PG) _
Xco271 PWM/PFM 300k 5
30V (46V/400ms), 2A 7.0~300 | 1.2~12.0 2000 500k 200 SBD FB |TSD/ILIM/Short! SS Adj/UVLO/SYNC 105°C SOP-8FD (4.9x6.0xh1.75mm) o
Xc9270 Ext CLK Sync PWM Ext CLK g
F-PWM or N N TSD/ILIM/OVP/ - DFN3030-12A (3.0x3.0xh0.75mm)
(NEW ] xco714 36V, 2A pwhprm | 457360 | 257180 2000 800k 9 - FB L Short SS Adj/UVLO/PG 125°C HSOP-BN (6. 235, 2xh1 7ymen)
x XC9221 PWM/PFM 300k g
g 16V DC/DC Controller 2.8~16.0 | 1.2~15.0 5000 500k 25 Pch+SBD FB ILIM/Short $S Adj/UVLO 85°C SOT-25 (2'9xz'8"21'3mm)
s XC9220 PWM 1.0M USP-6C (1.8x2.0xh0.6mm) 9_
o 30V (46V/400ms) PWM or 280k~550k ) TSSOP-16 (5.10x6.4xh1.4mm) o
v XC9252 | o\ clsine be/DC Comtroller | pwypem | 30300 | 15~300 | 10000 |7 T 30 Pch+SBD FB |TSD/ILIM/Short SS Adj/UVLO/PG/SYNC | 105°C USP-10B (2.9x2.60xh0.6mm) o
®
>High Voltage DC/DC : Input voltage 60V or less
3 Control | fosc Iq Function Topr Package i—>
ouT
f, Product et Method ViVl Vour [V [mA] [Hz] [nA] il Vour Protection Other max. : Torex Longevity Program(TLP) 8
H FET/SBD | Setting S
= USP-10B (2.9x2.60xh0.6mm) )
60V, 300mA ;\I\':l\\lllv/l\ll’lFT\; 45~60.0 | 25~12.0 | 300 1.0M 12 - FB TSD{)'(LS”% gvp/ S5 Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm) S
DFN3030-12A (3.0x3.0xh0.75mm)
F-PWM or N TSD/ILIM/OVP/ ) DFN3030-12A (3.0x3.0xh0.75mm)
60V, 1A pwh/prm | 457600 | 25~120 1000 800k 9 - FB L Short SS Adj/UVLO/PG 125C HSOP-BN (6.2x5. 2xh1 7mm)
60V/6A Step-Down Charge Pump ] . 6A j TSD/ILIM/LVP SS/UVLO/PG . o
Module for Intermediate Bus F-PWM 20.0760.0 Vin/ 4 6A x4 =24A 270k 11mA Vout /Short Paralell Connection 105°C LGA-52C01 (11.5x9.5xh2.1mm) ﬁ
a!
ol
(0]
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Step-Up DC/DC, Step-Up Charge Pump, LED/Back Light Driver z
)
=
o
[oR
=
>Low Voltage Step-up DC/DC, Charge pump : Output Voltage 7V or less F-PWM : Forced PWM Mode, PWM : PWM Mode = v
lour [MmA] Function 5
Control fosc Iq Topr Package 5
Product Feature Vin [V] Vour [V] (Vin=3.3V, External V, : o
Method Hz Al out i max. /] : Torex Longevity Program(TLP
Vourss.ov)| M2 [mA] FET/SBD | Setting Protection Other gevity Program(TLP) <
~+
(]
Xco802 Charge Pump, PWM/PFM 2.5~6.0 MSOP-8A, USP-8 (2.7x2.5xh0.6mm) =
5 Regulated V, 1.8~5.5 Vinx2 40 300k 80 : Vou . : 85cC USP-8B05 (2.4x2.4xh0.33 =
g XC9801 egulated Vour PWM or Vinx - (2.4x2.4xh0.33mm) I
)
3 XC9111 2step PFM DC/DC SBD or SOT-23, SOT-25, SOT-89, USP-6C 6o
= PFM 0.9~10.0 1.5~7.0 70 100k 2 s N Vout ILm - 85°C I}
XC9110 PFM DC/DC BD+Nc SOT-25, USP-6C =
(9]
XC9140 | 1q=6.3pA, Load Disconnection PFM 0.7~5.5 1.8~5.0 80 - 6.3 - Vout - UVLO/CL Dischg 85°C | () SOT-25 ) USP-6EL (1.8x2.0xh0.4mm) g =
1in=0.8A, Ultra Low Iq 400nA [JSOT-25, USP-6C (1.8x2.0xh0.6mm) S BG
(FEATURED) XC9145 Load Disconmection PWM/PFM | 0.65~5.5 3.0~5.5 430 1.2M 0.4 Vour LM ss 105°C Tl WLP-6-05 (1081 26xh0.4mm] S <
w
XC9142 | yi1_0 8A Load Disconnectionor | PWM/PFM 1.2M o ) () 50T-25 (£ USP-6C (1.8x2.0xh0.6mm)
8 VOUT OR (XC9142 O 0.65~6.0 1.8~5.5 500 v - Vout ILIM/Short SS/CL Dischg 85°C WP 0L (1081 28xh0.4
XC9141 ypass or VOUT OR (XC91420nly)|  £_pwim 3.0 56 (%] -6-01 (1.08x1.28xh0.4mm)
lin=1.4A, Load Disconnection
XC9148 ’ PWM/PFM 19 : -
or Bypass or VOUT OR 0.65~6.0 | 18~55 750 s - Vo |ILIM/TSD/Short. SS/CLDischg/UVLO | 105°C S%i';gfﬁf;zf;hﬁl‘sénm)) o
' XC9147 lin=1.4A, Load Disconnection F-PWM : 56 -OX5.0xnL.omm o
wv
- 2
>Mid Voltage Step-up DC/DC : Output Voltage 7V~ 1=
B m o
lour [MA] Function ph
Control fosc Iq Topr Package ~
Product Feature Vin [V] Vour [V] (Vin=5.0V, External V, : ()
Method Hz Al @t i max. V) : Torex Longevity Program(TLP, =
Vour=12V) [Hz] [mA] FET/SBD = Setting Protection Other gevity Program(TLP) g s
— [¢’]
XC9119 Simple PWM PWM 2.5~6.0 | 2.5~19.5 100 1.0M 55 SBD FB ILIm SS Adj 85°C SOT-25, USP-6C
3 Xc9121 Max Duty=93% PWM/PFM ~30.0 100k 13 SOT-25 (2.9x2.8xh1.3mm) 5
E XC9120 DC/DC Controller PWM (Vop:0.9~6.0) USP-6C (1.8x2.0xh0.6mm) g_
3 1.5~30.0 2000 Nch+SBD FB - ss 85°C -
XC9104 Standard PWM/PFM ~30.0 100k/180k " SOT-25 (2.9x2.8xh1.3mm) =3
XC9103 DC/DC Controller PWM (Vo:0.9~6.0) /300k/500k USP-6B (1.8x2.0xh0.6mm)
w
Xco104 Standard PWM/PFM ~30.0 10 100k/180k SOT-25 (2.9x2.8xh1.3mm) w,
DC/DC Controller Voo:09~6.0) | 39739 |@sv100v| 2006500k | 14 Neh+SBD Fe ; ss 85 USP-6B (L.8x2.0xh0.6mm) o
v XC9103 for High-voltage Generation PWM PO D ne : = g
Tl S
B o
<
>LED/Back Light Driver &
lour [MmA] Function >
Control fosc Iq Topr Package c
Product Feature Vin [V] Vour [V] (Vin=5.0V, External V, : 54
Method Hz A el i max. /] : Torex Longevity Program(TLP, )
Vour=12V) [Hz] [mA] FET/SBD | Setting Protection Other gevity Program(TLP) S
- o (o]
XC9133 LED/Back Light Driver PWM 2.5~6.0 | 2.5~17.5 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm) =
PWM Dimming P
(2]
[
©
©
==
w
9 Z
el
~+
o 3
a3
Q)
[0)0]
[0}
(%]
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Buck-Boost DC/DC, Inverting Charge Pump & DC/DC ;
e
o
Q.
=
>Buck-Boost DC/DC F-PWM : Forced PWM Mode, PWM : PWM Mode = v
lour [MmA] Function 5
Control fosc Iq Topr Package 5
Product Feature Vin [V] Vour [V] (Vin=5.0V, External V, : o
x Method Hz Al out i max. /] : Torex Longevity Program(TLP
g Vosr=s.ov)| M2 [mA] FET/SBD | Setting Protection Other gevity Program(TLP) <
—+
= XC9302 PWM/PFM ©
3 o =
2 DCBI;‘E"CB““” 2.0~100 | 2.4~6.0 400 ;ggt 15 |Pch+SBDX2:  Vou - ss 85°C SOT-25 (2.9x2.8xh1.3mm) o
XC9301 /DC Controller PWM Q
Basic Buck-Boost PWM or Pch+Nchx2 g -
XC9303 DC/DC Controller pwm/pEm | 207100 2.0~6.0 1500 300k 55 +SBD FB - ss 85°C MSOP-8A (4.9x3.0xh1.22mm) 3
=
o BX
. . [0)
>Inverting DC/DC, Inverting Charge Pump 8 5
c
lour [MA] Function ol =
x Control fosc Iq Topr Package @
s Product Feature Vin [V] Vour [V] (Vin=3.3V, External V, .
Method Hz A] out i max. /] : Torex Longevity Program(TLP
£ Vosr=3.3v)| M2 [mA] FET/SBD | Setting Protection Other gevity Program(TLP)
=]
] XC6351A Charge Pump, PWM 1.2~50 | -1.2~-5.0 10 35, 100 - . - - 80°C SOT-25, USP-6B (1.8x2.0xh0.6mm)
Inverting 120k
USP-10B (2.9x2.60xh0.6mm) =
} ~ o
Step dowpo?ﬁ]/\icri?r?v/soomm PWM/PFM 6040"1\/ 12.0~-2.5 @1231_5\/ 1.0M 12 - FB TSD{)'(LS"X'QVP/ S Adj/UVLO/PG 125C HSOP-8N (6.2x5.2xh1.7mm) o
e ) out ] DFN3030-12A (3.0x3.0xh0.75mm)
Step-down DC/DC (36V/600mA) 3.0 ~ 100 1.2M ) SOT-89-5 (4.5x4.6xh1.6mm)
for Inverting PWM/PFM 36.0+ Vg, | 2028 |@1ovssv|  2.0m 1 B TSB/ILIM SS Adj/UVLO/PG 125°C [ USP-6C (1.8x2.0xh0.6mm) ®
Step-down DC/DC (60V/1A) F-PWM or 45~ N 500 TSD/ILIM/OVP/ ) DFN3030-12A (3.0x3.0xh0.75mm) - 2
Inverting PWM/PFM | 60.0 +Vy,r 12.07-2.5 @12V->-5V 800k 8 ) B Lx Short 55 Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm) 1=
Step-down DC/DC (36V/2A) F-PWM or 45~ 1000 TSD/ILIM/OVP/ ) DFN3030-12A (3.0x3.0xh0.75mm) m o
-12.0~- - —
Inverting PWM/PFM 36.0 + Vour 12.07-2.5 @12V->-5V 800k 85 Fe Lx Short S5 Adj/UVLO/PG 125%C HSOP-8N (6.2x5.2xh1.7mm) ~ ;
s <
s | &
>lIsolated DC/DC : For low-power applications(~0.5W)
lour [mA] Function —
Control fosc Iq Topr Package o
Product Feature Vin [V] Vour [V] | (Vin=3.3V, External V, ; &
Method Hz A out i max. /] : Torex Longevity Program(TLP o
Vosr=3.3v)| M2 [mA] FET/SBD = Setting Protection Other gevity Program(TLP) b
Step-down DC/DC (60V/1A) N N TSD/ILIM/OVP/ ) DFN3030-12A (3.0x3.0xh0.75mm) s
NEW ) Xc9711 for Isolated F-PWM 4.5~60.0 2.5~25 300 800k 8 FB Lx Short SS Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm)
. . . I
Example of Generating Negative Voltage Example of Generating a Low-Power Isolated Power Supply %
- +20V 10mA | @ -3
+24V input N Iso GND2 ~ lIsolated output 2 = B
—> 9 1 SO_ | © =
= c
3 +10V 10mA §
*—
High-voltage >
Iso_GND1 r <
step-down DC/DC 0 — Isolated output 1 g
I XC9711 S
f— 12v/24v Lx o -10V 10mA e
H <
input High-voltage +5V o
15V step-down DC/DC Non-isolated output v
200mA T | Xomi, g %» GND :
XC9714 O 9
v ~+
5 : 3
e
—
o 3
o
Q)
oQ
(0]
%]
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Voltage Regulator : Low Ig Type, Medium-Speed Type :
o
=
&
g2 g
>Low Voltage Regulators : Input Voltage 6V or less = v
- 5
lour Iq Ron PSRR Function Topr Package -
iodich RIS Vi [V] Vour [V] [mA] [nA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) 2
Go function . (V] SSOT-24 (2.0x2.1xh1.1mm) %
XC6241 1g=0.6A, High Speed, 150mA 1.6~6.0 1.2~5.0 150 0.6 0.87 60 Yes FB GO/CL Dischg 105°C (] USPQ-4B05 (1.0x1.0xh0.33mm) §
XC6506 1g=0.8pA, 150mA 1.5~6.0 1.2~5.0 150 0.8 2.60 35 Yes FB - 105°C USP-4 (0.9x1.2x0.4mm) g
Cap Less . SOT-25 [v]SsOT-24 =
: o o o
XC6504 1g=0.64A, 150mA 1.4~6.0 1.1~5.0 150 0.6 2.13 30 Yes FB+ILIM Cap less/CL Dischg 85°C USPN-4B02, USPQ-4B04 2 o
Go function . SOT-25, SSOT-24 o
x XC6217 Iq=4.5uA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85C USP-4D, USPN-4 g_
f, XC6215P - USP-3 (1.2x1.2xh0.6mm) = %
> = ~ ~ _
3 A 1g=0.81A, 200mA 1.5~6.0 0.9~5.0 200 0.8 2.30 35 - FB 85°C SHTIEEEETSE S 3
USP-4, USPN-4, USP-6B06 s £
©
XC6501P Cap Less - USP-3 (1.2x1.2xh0.6mm) o
reamoias High Speed, 200mA 1.4~6.0 1.2~5.0 200 13 1.20 50 v FB Cap less/CL Dischg 85°C SOTIE SEGT 5
USP-4, USPN-4, WLP-4-01
_ USP-6B (1.8x2.0xh0.6mm)
XC6206 Ig=1pA, 250mA 1.8~6.0 1.2~5.0 250 1 1.75 35 FB+ILIM 85°C SOT.89, S0T-23 5
X P - ~) SOT-89 (4.5x4.0xh1. o
oo Cap Less, 1.7~6.0 1.2~5.0 500 15 0.47 55 FB+ILIM Cap less/TSD/CL 85°C T on)
XC6503A-D High Speed, 500mA Yes Dischg SOT-89-5 (' SOT-25
USP-4 (1.2x1.6xh0.6mm) -
Go function GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) o
v XC6220 Iq=8y1A, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85°C SOT-25, S0T-89.5 E =
m o
>Middle Voltage Regulators : Input Voltage 20V or less : ?\
lour Iq Ron PSRR Function Topr Package E =
Eioduct Feaie Vi [V] Vour [V] [mA] [nA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) 3 o
% XC6706 Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm)
E S 1g=1.2pA, High Speed 3.5~20.0 2.5~5.5 200 1.2 4.10 50 v FB YA D) 105°C USP-4 (1351 6xR0.6mm) -
3 20V, 200mA /CL Discharge SOT-25 (2.9x2.8xh1.3mm) 2
= 19=5.5pA N - . USP-6C (1.8x2.0xh0.6mm) Q
XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 5.5 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C (2507895 [ 50T.25 g
1g=2pA N - _ _ USP-6B (1.8x2.0xh0.6mm)
v XC6201 10V, 200mA 1.8~10.0 1.3~6.0 200 2 2.00 35 ILIM 85°C SOT-89, SOT-25
w
>High Voltage Regulators : Input Voltage 36V or less o %
. (2]
lour Iq Ron PSRR Function Topr Package g (=3
iodics AR Vi [V] Vour [V] [mA] [nA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) cﬁ g
USP-6C (V] SOT-25 = (2]
x ~
8 XC6216B 1.8~12.0 Yes () Usp-6B06 (4] SOT-89-5 s
28V, 150mA : .8x2. .
= XC6216C FB Type (XC62160) 2.0~280 | 2.0~23.0 150 5 6.50 30 FB+ILIM TSD 85 zgf 21935"22(; 62?’“) N ®
3 ~89- 2
XC6216D 1.8~12.0 - T0-252 (] SOT-89, SOT-223 gr
28V, 150mA TSD USP-6C (1.8x2.0xh0.6mm) S
v XC6408 RESET 2.0~28.0 2.0~18.0 150 8 3.50 30 FB+ILIM JRESET 85C SOT-89-5 ,50T-25 g_
<
®
wv
o
©
°
g 5
w
9 Z
e
—
o 3
=
QU
o
(0]
(%]
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Voltage Regulator : High-Speed Type

&5 TOIREX

o)
c
>Low Voltage Regulators : Input Voltage 6V or less ,T—,
5 =3
lour Iq Ron PSRR Function Topr Package -
Product Feature Vin [V] Vour [V] [mA] [nA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) =
GO function . (V] SSOT-24 (2.0x2.1xh1.1mm) %
XC6241 1g=0.6uA, High Speed, 150mA 1.6~6.0 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/CL Dischg 105C USPQ-4B05 (1.0x1.0xh0.33mm) §
Inrush Protection . SOT-25[V]SSOT-24
§ N ~ o
XC6233 High Speed, 200mA 1.7~5.5 1.2~3.6 200 45 1.20 75 Yes FB+ILIM Inrush/CL Dischg 85C USP-4 USPQ-4B04 Q
. . SOT-25. SSOT-24 o
XC6221 High Speed, 200mA 1.6~6.0 0.8~5.0 200 25 0.80 70 Yes FB CL Dischg 85°C USP-4. USPN-4 S
GO function . SOT-25, SSOT-24
XC6217 1g=4.5uA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85C USP-4D, USPN-4
XC6415 2¢ch LDO, 200mA x 2ch 1.5~6.0 0.8~5.0 | 200x2ch | 28/ch 0.80 65 Yes FB CL Dischg 85°C USP-6C (1.8x2.0xh0.6mm) 9
x SOT-26, USPN-6 Q
©
€ XC6229 0.53 Inrush/TSD/CL Dischg LGA-4B01 (0.75x0.75xh0.3mm) g
5 High Speed, 300mA 85
o XC6228 IngrusE Pro,tection 1.6~5.5 1.2~4.0 300 100 80 Yes FB+ILIM Inrush/CL Dischg USPQ-4B04 (1.0x1.0xh0.6mm)
0.67 SOT-25 (] SSOT-24 ] SOT-89-5
XC6223 Inrush/TSD/CL Dischg| 105°C USP-4 () USPQL4B03
. USP-6B (1.8x2.0xh0.6mm)
XC6219 High Speed, 300mA 2.0~6.0 0.9~5.0 300 25 1.60 70 Yes FB+ILIM - 85C SOT-25, SOT-89-5 E
True Reverse Current Protection USP-6C (1.8x2.0xh0.6mm) (@]
XC6227 High Speed, 700mA 1.7~6.0 0.8~5.0 700 100 0.40 65 Yes FB True Reverse/TSD 105°C SOT-89-5, SOT-25
Reverse Current Protection, Reverse/TSD/CL USP-6C (1.8x2.0xh0.6mm)
XC6222 High Speed, 700mA 1.7~6.0 0.8~5.0 700 100 0.40 65 Yes FB Dischg 105°C SOT-89-5, SOT-25
GO function ~ ~ GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) )
XC6220 Iq=8A, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85°C SOT-25, SOT-89-5 m
. True Reverse/Inrush/ )
High Speed, 2A ~ ~ R USP-6C (1.8x2.0xh0.6mm) —
XC6230 FB Type 1.7~6.0 1.2~5.0 2000 45 0.18 70 Yes FB+ILIM TSD/IL!M Adj/CL 105°C SOP—SFD(6.0x4.9 xh1.55mm) ~
Dischg =
S
>Middle Voltage Regulators : Input Voltage 20V or less
1 Iq Ron PSRR Function Topr Package
Product Feat Vin [V Vour [V o .
roduc SIS w V] our [V] [mA] [1A] [Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) o
Q
XC6706 Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm) o
N 1g=1.2pA, High Speed 3.5~20.0 2.5~5.5 200 1.2 4.10 50 o B I ST 105°C USB14 (1350 &xho Emm =
% 20V, 200mA /CL Discharge SOT-25 (2.9x2.8xh1.3mm)
£ 19=5.5p1A N N ) USP-6C (1.8x2.0xh0.6mm)
= XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 5.5 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C SOT-SQ-SSOT-ZS
=] 10V, 300mA
~ | [XC6204/XC6205 . ! . 70 Q
High Speed, Low Noise o o B USP-6B (1.8x2.0xh0.6mm) =i
10V, 360mA 2.0~10.0 0.9~6.0 300 25 1.60 Yes FB+ILIM 85C SOT-89-5, SOT-25 =)
XC6209 . 80 oQ
High Speed []
v XC6231 IQV, 500mA 2.0~10.0 0.9~5.5 500 35 1.60 65 - FB+ILIM - 85C SOT-89-5 (4.5x4.6xh1.6mm)
High Speed
>High Voltage Regulators : Input Voltage 36V or less ,13
—+
1 Iq Ron PSRR Function Topr Package =}
Product Feat Vin [V Vour [V our .
5 focuc eature w V] our [V] [mA] [1A] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) g
c USP-6C (1.8x2.0xh0.6mm) <
€ XC6701A Yes 105°C ®
5 sz'v;]1550m: 20~280 | 1.8~18.0 150 50 6.50 50 FB+ILIM TSD [Ms01:89:5(M 50125
o XC6701D 'gh >pee - 85°C T0-252, SOT-223 [£) SOT-89
36V (46V/400ms) USP-6C (1.8x2.0xh0.6mm)

v XC6702 High Speed, Low Iq 4.5~36.0 1.8~18.0 300 40 3.50 65 Yes FB SoftStart/TSD 105°C SOT-89-5 [] SOP-8FD o
I
=
o
—
o
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. o
Voltage Regulator : For Low Input Voltage, Negative Voltage and WPT :
e
o
Q.
w5
S 1&
>Low Input Voltage (Vin=0.5V ~ 3.0V) =
. 5
lour Iq Ron PSRR Function Topr Package -
Product Feature Vin [V] Vour [V] [mA] [nA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) =
x Low Voltage input UVLO/TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) S
© ’ ~ ~
£ XC6601 Vbias=2.5~6V, 400mA 1.0~3.0 0.7~1.8 400 25 0.34 60 Yes FB+ILIM CL Dischg 85°C SOT-89-5,50T-25 §
-
=]
3 XC6604 Low Voltage input, 1A UVLO/CTLSS{S Scifés"a’t/ USP-6C (1.8x2.0xh0.6mm) =
e i Q
XC6603 c \t"i'as.tz'j. O eccos 05~30 | 05~18 1000 100 015 75 Yes FB ILIM Adj (XC6604) | 85T SOT-26W (2.9x2.8xh1.3mm) o
XC6602 uSr;tnStaerlad? (]).((CGGO3) ) SoftStart Adj USP-6C, SOT-89-5 - g
: XC6603 3 5.
( ) SOT-26W, WLP-5-02 g
>Negative Voltage Regulator g E;
ON RS
lour Iq Ron PSRR Function Topr Package o g
. Product Feature Vin [V] Vour [V] [mA] [HA] Q] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) o °
©
£ } } . 6 O . . USP-6B (1.8x2.0xh0.6mm)
£ XC62KN 10V, 100mA 10.0~-2.1 6.0~-2.1 100 3 3.80 40 ILIM 85C SOT.89, SOT-23
2 -16V, 200mA — ~ USP-6C (1.8x2.0xh0.6mm)
XC6902 High Speed 16.0~-2.4 12.0~-0.9 200 100 2.50 45 FB TSD/SoftStart 105°C SOT-89 ,507-23 -
-12.4V, 200mA TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) o
XC6901 High Speed 12.4~-2.4 | -12.0~-0.9 200 100 2.50 45 Yes FB CL Dische 105°C SOT.-89-5 SOT-25 S
> Voltage Regulator with Bridge Diode for Wireless Power Receiver
N w
1 Iq Ron PSRR Function Topr Package o
Product Feat Vin [V Vour [V our ) 0 =
roduc eature w V] our [V] [mA] [nA] (o] @1kHz [dB] CE Current Limit Other max. () : Torex Longevity Program(TLP) 1=
H R m o
XCM414 For Wireless Power Receiver |, ;¢ | 50120 150 5 6.50 30 Yes FB+ILIM TSD 85°C USP-8B10 (2.6x2.9x0.33mm) — |3
Built-in Bridge Diode ~ )
c
s £
— [¢’]
Low Input Voltage Regulator Voltage Regulator with Bridge Diode for Wireless Power Receiver —
o
oL,
10N =
33V
o o o 1/0 A
T POS Vi
Y Y 73
. 9, 2
HIGH p o B3
EFFICIENCY ] coret s B
Step—Down 0‘5 o
DG/DC Vaias ottt | IN1 [ ;
2
Converter System LSI | : () =
! ' o
XC6602 ! Transmitter ! VR A )TOUT o
! ) Cour >
" Fan
10v [ | J - =
Vin Vour L 4 core2 L i N2 x % | o S
> S
Input l 9..
—>{CE <
CL ®
Cons | Cw | V. 2HE 9,
BIAS IN ss v
1.0;1F—[1.0uF - NEG T ss
¢ &
T

\l
o
91242510
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Voltage Detector, Watchdog Timer

&5 TOIREX

o)
c
>Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less =3
8 8 p 4 p 8 :
Output Voltage Detect =
Iq D Topr Package =
Product Feature Vin [V Vor [V] | Accurac: etect : Release Unstable N Q
wivl or V] V| [uAl Config. Logic Sehalats Delay Delay Hys Manual operation max. (): Torex Longevity Program(TLP) c
St i time time (et prevention 2
o
~ - & - =
XC6136 Ultra Low Power 160 1.2~5.0 Lo% 0.088 cMOS Detect "H" VDFX0.1% MOS o L5 11U(§Pr%i205 =
UtraLow Power, e o7 Nch Detect "L" - ) VDFx5% ) ny (1.0x1.0xh0.33mm) Q
XC6135 Separated Sense Pin 0.5~5.0 0.044 Yes $50T-24 [V) sOT-25 S
o0
XC6134 Ta=-40~125C, 0.8~5.0 Adj
Hys Adj, - - . cMOsS Detect "H" ) ) ; SOT-26 (2.9x2.8xh1.3mm)
Xc6133 Adj Release/Detect Delay 1.6~6.0 | 1.0~5.0 1.2% 1.32 Nch Detect "L" ves Adj Adj VDFx5% ves 125%C USP-6C (1.8x2.0xh0.6mm) o
XC6132 Separate Sense pin 0.8~2.0 Adj Q
— )
Built in Release Delay, . CMOS Detect "H" 50ms o SOT-25 V] SSOT-24 o
Xc6127 Manual Reset 07~6.0 | 1.5~5.5] 0.8% 07 Nch Detect "L" ) ) ~g0oms | VOP*>% ves ) 85°C USPN-4 (0.90x1.2xh0.4mm)
) CMOS SSOT-24 (2.0x2.1xh1.1mm)
~ ~ o wyn R B R o R R
XC6126 High Accuracy 0.7~6.0 | 1.5~5.5 0.8% 0.7 Nch Detect "L VDFx5% 85C USPN-4B02(0.75x0.95xh0.4mm)
XC6119 Adj Release Delay 0.7~6.0 0.9 MO . VDFx5% (] 550T-24 (2.0x2.1xh1.1mm)
~ o M pn . ) . USPN-4 (0.90x1.2xh0.4mm)
8 0.8~5.0 2.0% Detect "L Adj CMOS Only 85C =
XC6118 Separate Sense pin, 1.0~6.0 0.8 Nch Yes VDFx1% SOT-25 (2.9x2.8xh1.3mm) o
Adj Release Delay | ) i VDFx5% USP-4 (1.2x1.6xh0.6mm) (@]
>Middle Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 10V or less
Output Voltage Detect
Iq D Topr Package o
Product Feature Vin [V Vor [V] | Accurac etect . Release Unstable ) m
wivl or [V VI [wAl Config. Logic SEFEERE Delay Delay Hys Mahiial operation max. (: Torex Longevity Program(TLP) (%]
SR I time time e prevention ﬂ
CMOS SOT-23, SSOT-24 ~
~ ~ o ' B B R o R R 3
XC61C/XC61G 10v 0.7~10.0 | 0.8~6.0 2.0% 0.7 Nch Detect "L VDFx5% 85°C SOT-89, USP-3 (1.2x1.2xh0.6mm) E
10v, o CMOS e ims o SOT-23 (2.9x2.8xh1.3mm) (=}
XC61F/XCo1H Built-in Release Delay | O/ ~100| 16~6.0 2.0% ! Nch Detect "t ~a00ms | /OP% 80T SOT-89 (4.5%4.0xh1.6mm) =
>High Voltage Voltage Detectors
—
Output Voltage Detect 8
Iq D Topr Package o
Product Feature Vin [V Vor [V] | Accurac: etect : Release Unstable N
wivl or [V] V| [uAl Config. Logic ::::;iﬁi Delay Delay Hys N";';::' operation max. (): Torex Longevity Program(TLP) g
time time prevention
VSEN pin 76V operation CMOS Detect "H" [JsOT-25 (2.8x2.9xh1.3mm)
FEATURED) XC6138 Hysterisis 5~50%, 2.2~6.0 |2.3~20.0| 1.5% 0.5 e Yes Adj Adj 5~50% Yes - 125°C () DFN1515-6A
. . Nch Detect "L
Adj Delay time (1.5x1.5xh0.38mm)
(@)
>Low Voltage Voltage Detectors with Watchdog function =
=
Output Watchdog Voltage Detect U(E
Product Feature Vin [V] Voe [V] | Accuracy . ) i Timeout Release Manual Topr Pack.age -
[nA] Config. Logic period Type EN/ENB Delay time Hys C— max. : Torex Longevity Program(TLP)
XC6185-XC6188 : Yes
. . % - 9x2. .
UNDER o | 'RESETWIth Watchdog, EN 15~6.0 | 1.6~5.0 1.5% 35 Nch Detect "L" 3.13ms Yes 3.13ms VDFX5% . 125°C () 50T-25 (2.9x2.8xh1.3mm) «1—>
DEVELOPMENT XC6181-XC6184 Window WDT(XC6185-XC6188) ~1600ms _ ~1600ms DFN1515-6A (1.5x1.5xh0.38mm) —
o
—.40~ 2.5@EN=L 3
XC6131 Ta=-40~125%C, Yes - o
RESET with Watchdog, | 1.5~6.0 | 1.6~6.0 | 1.0% [%:3@ENzHI  Nch Detect "L" Adj - Adj | VDFx5% 125°C ngl'g_GG(:'ax;ix:ﬁ'g';;m) =
XC6130 Adj Delay time 9.8 - Yes o : ©
RESET with Watchdog, EN o . 50ms 3.13ms o SOT-25 (2.9x2.8xh1.3mm)
XC6121-XC6124 Built-in Delay time 1.0~6.0 | 1.6~5.0 2.0% 10 Nch Detect "L ~1600ms Yes ~400ms VDFx5% 85C USP-6C (1.8x2.0xh0.6mm)
)
z
(o]
=
0
o
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 60 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.

sdnoJo 1onpoud S19NpoId MIN

3apINg uoiN|os

»
L,
o
(2]
(=4
o
E]
(1)
=
o
o

se3eyoeq / oddng


https://product.torexsemi.com/en/series/xc6136
https://product.torexsemi.com/en/series/xc6135
https://product.torexsemi.com/en/series/xc6134
https://product.torexsemi.com/en/series/xc6133
https://product.torexsemi.com/en/series/xc6132
https://product.torexsemi.com/en/series/xc6127
https://product.torexsemi.com/en/series/xc6126
https://product.torexsemi.com/en/series/xc6119
https://product.torexsemi.com/en/series/xc6118
https://product.torexsemi.com/en/series/xc61c
https://product.torexsemi.com/en/series/xc61g
https://product.torexsemi.com/en/series/xc61f
https://product.torexsemi.com/en/series/xc61h
https://product.torexsemi.com/en/series/xc6138
https://product.torexsemi.com/en/series/xc6185
https://product.torexsemi.com/en/series/xc6188
https://product.torexsemi.com/en/series/xc6181
https://product.torexsemi.com/en/series/xc6184
https://product.torexsemi.com/en/series/xc6131
https://product.torexsemi.com/en/series/xc6130
https://product.torexsemi.com/en/series/xc6121
https://product.torexsemi.com/en/series/xc6124

———————
&5 TOIREX

. =z
Load Switch ;
S
o
=
o
Q.
w5
c —~
>Load Switches - |
| Current Limit " | Ron Function . R =
Product Features Vi [V i 3 . S8 ) =
w V] [mA] ILIM - Satting Math- || ) WAl | [mQl | currentLimit Other max. : Torex Longevity Program(TLP) 2
. Value [mA] od o
© _ ~ . . SOT-25, SSOT-24 (2.0x2.1xh1.1mm) o
E XC8101 1g=3pA, 200mA 1.876.0 200 300 Fixed 3 0.01 550 FB+ILIM CL Dischg 85°C USP-4 (1.2x1.6xh0.6mm) o
H] ) ) SOT-25, SSOT-24, USP-4, USPN-4 s
o = ~
o XC8102 1g=3pA, 400mA 1.276.0 400 480 Fixed 3 0.01 280 FB+ILIM CL Dischg 85°C USP-6B06 (1.8x1.5%h0.33mm) B
19=0.01A, 1A CL Dischg(XC8115), o
XC8116 Adj. Soft-start 1000 TBD Fixed TSD 2
UNDER EN Logic Selectable EN Logic Select =
[DEVH'OPMENT Reverse Current Prevention@OFF| 1.5~ 6.0 0.0 0.0 150 Short SS Adj 105°C SOT-25 (2.8x2.9xh1.3mm) o &
DFN1515-6A (1.5x1.5xh0.38mm) o
XC8115 (xcs8116) 1000 TBD Fixed Reverse Current Q@ | 2
C_ discharge function Prevention@OFF g g
(XC8115) (XC8116) °
900mA, 85mQ, - Adj by Exter-
XC8109 Multifunction 900 75~1300 nal Resister TSD, SS, UVLO USP-6C (1.8x2.0xh0.6mm)
0.5A~2A, 85mQ, - 500/1000 900/1400 . FB+ILIM EN Logic Select SOT-25 (2.9x2.8xh1.3mm)
xca107 Multifunction 25755 1500/2000 | 1900/2400 Fixed 40 0.01 85 or ILIM+Latch Reverse, FLG 105 [ USP-6C (1.8x2.0xh0.6mm)
2A,85mQ, . Adj by Exter- CL Dischg —
v xcs108 Multifunction Load Switch 2000 90072400 nal Resister USP-6C (1.8x2.0xh0.6mm) 8
>Load Switches with Ideal Diode function
i Current Limit q : o Function Topr Package g;
Product Features Vi [V el i . ST A =) | =
wiv] [mA] L || Sy [MA] mQ] Current Limit Other max. : Torex Longevity Program(TLP) m g
Value [mA] od %) =5
s
Ideal Diode 500 850 WLP-4-02 (0.82x0.82xh0.5mm) ~ o
VF=20mV, 1q=3.6pA 1.576.0 Fixed 3.6 0.65 120 SOT-25 (2.9x2.8xh1.3mm) = g_
IEC 62368-1 Certified 1000 1700 USP»GBOG (1.8x1.5xh0.33mm) 3 [5)
- TSD
Ideal Diode 2ch x 500 850 FB+ILIM Inrush 105°C
VF=20mV, Iq=3.6pA
_ZchLo’a(qi_SV-\/ H 1.576.0 Fixed 3.6/ch | 0.65/ch 120 True Reverse USP-8BO6 (2.0x2.0xh0.33mm) §
IEC 62368-1 Certified 2ch x 1000 1700 =
Ideal Diode . ) WLP-4-04 (0.82x1.48xh0.495mm) s
Xcs114 VF=20mV, 1625, 6114, 3A 1.576.0 3000 4500 Fixed 36 0.65 45 3 SOT-89-5 () DFN1820-66"
. . ae . . 0p gL wm omm mm mm o o mm mm = m—— wv
Diode Replacement / Forward Voltage Characteristics A OR connection : For backup circuit, etc. |~ = ycg112/xC8113 ! o
<E( , Schottky 1 ] 1 o B3
= Ideal Diode | Barrier | deal Diode : Ve=20mV | 3 g-
: . =
Ideal Diode : VF=20mV 3 function | Diode Main Power 1 ! o K
.. ! = N
Vin Vour o ] SV 1 c
Vin Vour § / ! §
5 N -I'I """"" Cin | =
i 0.1pF |
Cin CE CL §_ I 1 g"
0.1pF 0.1pF 5 I 1 3
:
Vss © s ! 2
_7 1 1 =
v, T oawv ! “
FORWARD N OUA Vin<V, 1
20mvV HA @ Vin<Voy | ©
©
Forward Voltage : V¢ (V) Vour °
1 U o
1 @ -
Battery _| G p o} 5=
For Backup T O-1HF , T 0.1pF or more =
__________ | =
Q)
o
(0]
(%]
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o
Push Button Load Switch, Push Button Reboot Controller ;
hY
o
Q.
w 5
H S 1w
W Push Button Load Switches =
s
=
Requested Current R od O 8‘
este rent
Tum ON W @ o g
Tum-OFF — Inrush Current: Small ﬂ[ — o
Batt » W, \ o . W, . . Other RZZ 3
= i \I'“ Ll 13 l UW ol T Turn-ON = Q
Cu=D.14F C=01uF__ R2 PMIC or LD RZ R4 g Turm OFF. \nrush Corrbnt-small =
ar L GATE N 3
l l it Battery >\ \f.rl - - Vos Vour T Other 2
x Cﬁlgq Cu=0.1pF_— C=0.1uF__ P e LI RI=Z RIS g
PG PGon: T EN & 1 Vin o G
pin : Vour OK: Level Ml: U = o
in: v - SBD LEEs
G PG pin : Vo iy NG: L™ Level . P G NCR1G3 " § é
h - 50 haCU &
g | d
Vi SHON SHDN pin: "L"Level (Usually) /o W [l v
SHDN pin:"H”Level (Shutdown) SHOMN| . Ia
R3 | Y | SHDN pin:"L"Level ({Usually)
ll l Push Button E- a3 SHDN pin:"H'Level (Shutdown)
sth Iss —
llstb l lss Push Button Efj, 8
w
- 2
m =
Vin [V] Turn-on Turn-off [ =1
Product Features lour Sih 19 Operation Operation Function e [RdeEE 0 g
Min. Max. [mA] [rA] [rA] 5 SW “L” time > SW "L" time max. : Torex Longevity Program(TLP) ~ o
Method Method = c
SHDN pin 3s/5s o g
....................................................... ISTB=1nA 1000 or SW pin /10s/15s Forced Shutdown B
=1n "
(FeATURED) xce1945 Shutdown function 025/1s | SHONPI : 'WLO / Short Protection.
(Ship function/System 1.80 6.00 0.001 0.13 SW pin : - 85°C USP-8B06 (2.0x2.0xh0.33mm) o
. /3s/5s SHDN pin 3s/5s Thermal Shutdown o
m XC6193A Power Switches) i ! 8
1000 or SW pin /10s/15s Output CL Dischg
Freeze measures v
+Pch FET . Power Good (XC6194) E
(FEATURED) XC6193B SHDN pin -
7
w
o B
(=3
B Push Button Reboot Controller s E
o [0}
product — Vin [V] Iq RSTB Sink Output Reboot Delay Time Topr Package S B
Min. Max. [nA] Current [mA] Configuration Adjustable Method Reboot Delay time Reboot time max. : Torex Longevity Program(TLP) N
)
1s~20s
XC6190A External Resister
Push Button Reboot 175 6.00 0.01 30 Nch (£5%) 0.4s 85°C USPN-6 (1.3x1.3x0.4mm) Jg
Controller ’ : : CMOS ) 7.5s or 12.5s (£5%) USPN-6B01 (1.0x1.45x0.4mm) o
XC6190B Internal Fix 5
(£5%)
o
=3
<
®
wv
o
©
o
=21&
v ~+
Q I~
[0}
g 8
ol
QU
o
(0]
1%
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Charger IC : For Li-ion/Polymer, LTO, and Solid-State batteries ;
hY
o
o
w 5
XC6810 Typical application circuit LTO and Solid-State batteries Reference circuit = | 5
—+
Comip Input : 5V S
1uF Input : Open OuA g-
DC input Vi PMID ouT +—> + P VDD SBD %
5V DC/DC LDO for Charger MCU S
P XC6810 FCu| orwo | Fa ~6v —e—ppb—  xc6240 P’ Vi Vour [ MO o
XC6242(105°C) Charge Discharge (@]
cso SHDN |« ’J’ B CE Current Current Step down B
3 MCU / SoC DC/DC (@] o
CHG/BATmonEN & LTO Battery Voltage or LDO 3
Monit Q.
BAT BATMON [2gY Sutdown_OUT Battery e P CE c
= XC6140 RESETB ©
B Thermistor 10007 Charge/BATmonEN_OUT XC6142(105°C) o "G;
Ll-lo;a/tl:::ymer_ - (NTC THIN Wake-Up A—L »! BATMON_IN 7J7 Q 3
v : | v K PushControl_IN g %
| | ISET 5 l SBD toshare Push_SW for both 7]
- Reer Push_SW Wake-up function of XC6810 and Jr
MCU/SoC control.
>Charger IC for Li-ion/ Li-polymer CSD
Battery Charge Charge Igq Battery Sink Function Topr Package
Product Features Vin [V .
/ Cell SRl Voltage [V]|Current[mA]| [pA] | Current [HA] | Temp. Monitor i Current Path : SafetyTimer ;| Protection Other max : Torex Longevity Program(TLP)
1mA~25mA, 3.80~4.40V L . Thermal Reg i Shutdown(Ship) w
XC6810 Multi-function Li |on1/CP:|||ymer 3.5~28.0 [3.80~4.40| 1~25 330 3.0 Yes Selectable '?railcl]z%lsohh UvLO BAT Monitor 85°C WLP-12-01 (1.57x1.17xh0.33mm) = 2
1Cell Li-ion Linear Charger - Short, ILIM Charge Enable ) g
~ i ” R —H >
[ UNDER chesn P”w:k“et_t:’; stﬁctﬂﬁf,""/ tision/Polymer | o ool oy o, ool 1750 320 %%31@@/;‘;1‘;8 Yes Yes Main:10h/20h Thermal Reg Waz:;:hzlt’;?wnn,, 125 DFN3030-12 (3.0x3.0xh0.8mm) — |
. . . . X - o ; e 2
DEVELOPMENT/ )~ 1Cell Li-ion Linear Charger 1Cell 25 ~ 200 down Trickle: 0.5h UVLO Power Good" ) WLP-15-01 (1.25 x 2.0 x h0.33mm) g =
- ) — (]
c 5mA~40mA L . .
) M Li-ion/Polymer 4.20 Yes Main:5h/10h TSD Trickle Charge
. . . 5~6. ~ . - - V] - .8x2. .
tS- XC6808 4 29\//4 %5V/4 40V, 1Cell 45~6.0 4.35,4.40 5~40 100 0.1 K Trickle:0.5h UVLO, ILIM Selectable 85°C USP-6B07 (1.8x2.0xh0.33mm)
3 1Cell Li-ion Linear Charger =
) - - Main:5h o
::‘; XC6803 Zt%nr;igsooommi((XXCCGGSSOO?Z) Li-ion/Polymer 4560 420 40~ 280 100 0.5 Yo ) Trickle:0.5h TsD ) g5 USP-6EL (1.8x2.0xh0.4mm) g_
s XC6804 1cell Liion Linen: Charger 1Cell R : 200~ 800 as Main:10h | UVLO, ILIM [ SOP-8FD (4.9x6.0xh1.75mm) v
v 8 : Trickle:2h USP-6EL (1.8x2.0xh0.4mm) =
[>Charger IC for LTO/Solid-state Battery -
- )
b Battery Charge Charge Iq Battery Sink Function Topr Package =
S Product Features Vin [V : ol®
2 / Cell ~ V) Voltage [V]|Current[mA]| [MA] | Current [UA] | Temp. Monitor : Current Path : Safety Timer | Protection Other max. : Torex Longevity Program(TLP) 13
S o
z XC6242 Charger IC for Advanced LTO/Solid-state 105°C USPN-4 (0.90x1.2xh0.4mm) OE =1
- ~ ~ - - - - [0}
& - | Battery Battories, tLC | 15760 2.63 150 08 0.24 ILM e SO VSN 0 80kt S s = e
5 1q=0.8uA, 150mA LDO USP-6B06 (1.8x1.5xh0.33mm) g
UNpEg | XC6821 P”i'&fk”etf,? FS::ct::Z:n/ IB:Z?t/eSrcl)e“sdEsltJT.? 27760 |2.502.90 frremrcemm 320 %%i%m.f Yes Yes Main:10h/20h; Thermal Reg Wai:;:hzis:\);n 125°C DFN3030-12 (3.0x3.0xh0.8mm) g
3 ,| 2.7~6. . . . ickle: % -15- . X . 54
DEVELOPMENT Charger IC for Advanced Battery Li-Cap 25~ 400 down Trickle: xxh uvLo Power Good WLP 15-01XC (1.25x 2.0 x h0.33mm) g
o
. (=
[>Battery Voltage Monitor 5
Output Voltage Detect
Battery Iq Separate Detect : Release Unstable Topr Package %)
Product Features Vin [V VDF [V Accurac! .
/ Cell vl v V1 [waAl Configuration:  Logic Sense Delay Delay Hys I\:a;;::l operation | max. : Torex Longevity Program(TLP) =
Pin time time prevention o -8
V] - .0x1. . 3
XC6142 Advanced Battery/ LTO/All-solid- 1.6~2.1 - 0.350V-0.850V USPQ-4B05(1.0x1.0xh0.33mm) | & | =
EDLC Monitor IC state Batteries, | 1.1~6.0 0.8% 0.104 CMOS Active "H } ) R : CMOS 105°C v| SSOT-24(2.0x2.1xh1.1mm) o ;
XC6140 Release=2.450V (XC6142) EDLC ’ : . 1.6~2.2 °7 : Nch Active "L" 0.275V-0.875V Only v) USPQ-4B05(1.0x1.0xh0.33mm) T ]
Release=2.475V (XC6140) i i ) : v| SSOT-24 (2.0x2.1xh1.1mm) %
®
(%]
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. . =2
Automotive IC (AEC-Q100 Compliant ;
S
o
=
o
=
£ o
B Step-down DC/DC T
- =
Product Feature Control Vin [V] Vour [V] lour fosc Iq Eunction Topr Package g_
Method N out [mA] [Hz] [uA] External V°‘_” Protection Other max. : Torex Longevity Program(TLP) c
FET/SBD Setting s}
o
XD9705 PWM/PFM 2.8~ 15.0 11 0. -
36V, 600mA 3.0~36.0 600 2.2M - FB TSD/ILIM $S Adj/UVLO 125°C iglsszgo 56§4‘15’;4f’5hig?m) 9
XD9704 F-PWM 2.8~200 320 -6/ (1.8x2.0xh0.6mm) S
O T
=
g
W \Voltage Regulator =
. U ~
g e Iq Ron PSRR Function Topr Package @ |9
Product QECUING Leatiie Vi V] Vour [V] [mA] [1A] [0] @1kHz [dB] CE Current Limit Other max. : Torex Longevity Program(TLP) g 2
- °
XD6506 Grade2 qusodfn%' 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) @i
300mA DFN1010-4C (1.0x1.0xh0.6mm)
XD6239 Gradel High Speed 2.0~6.0 1.2~3.4 300 100 0.66 75 Yes FB+ILIM Inrush/TSD/CL Dischg 125°C SOT-25 (2.9x2.8xh1.3mm)
8N >p OT-89-5 (4.5x4.60xh1.6mm)
28V, SOT-25 (2.9x2.8xh1.3mm) =
, - N o
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 (4.5%4.35xh1.6mm) 3
XD6702 Grade2 ?fEV (46V/400ms) 4.5~36.0 1.8~18.0 300 40 3.50 65 Yes FB+ILIM SoftStart/TSD 105°C SOT-89-5 (4.5x4.60xh1.6mm)
High Speed, Low Ig
wn
- 2
. m <
W \Voltage Detector, Watchdog Timer v
= =}
>Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less ~ o
c
Iq Output Voltage Detect Topr Package g g
Product AEC-Q100 Feature Vin [V Ve [V Accurac ) —
Q w [V] o [V] Y| [ual Configuration Logic Separat'e Deteo':t Relea'se Hys Manual max. : Torex Longevity Program(TLP)
Sense Pin_: Delay time ;| Delay time Reset
XD6132 Ta=-40~125C, 0.8~2.0 g adj . —
Gradel Hys adj, Separate Sense pin, | 1.6~6.0 1.2% 1.32 C:\\l/lcgs [I;Zttzcctt ,,T,, Yes adj adj Yes 125°C Z‘glé‘ig:gi::;:m:; 8
XD6133 Adj Release/Detect Delay 1.0~5.0 VDFx5% e : 81-
=2
>High Voltage Voltage Detectors
7]
Iq Output Voltage Detect Topr Package o
2 o
Product AEC-Q100 Feature Vin [V] Vor [V] | Accuracy [MA]  |Configuration et Separate Detect Relea.se Hys Manual - : Torex Longevity Program(TLP) @) =
Sense Pin : Delay time : Delay time Reset o °
VSEN pin 76V operation cMOS Detect "H" U(E =
(FEATURED) XD6138 Gradel Hysterisis 5~50%, 2.2~6.0 |2.3~20.0| 1.5% 0.5 Neh Detect "L" Yes Adj Adj 5~50% Yes 125°C SOT-25 (2.9x2.8xh1.3mm) | @
Adj Delay time o
o
. . >
>Voltage Detectors with Watchdog function <
o
Output Watchdog Voltage Detect E]
Iq Topr Package
Product AEC-Q100 Feature Vin [V Ve [V Accurac i . o
a wv] b V] V] Al |[configuration:  Logic Timeout .\ p\g | Release Hys Manual max. |(: Torex Longevity Program(TLP)|  [R=
Period Delay time Reset g
XD6130 Ta=-40~125°C, 9.8 - Yes
Gradel RESET with Watchdog, 1.5~6.0 | 1.6~5.0 1.0% o Nch Detect "L" adj adj VDFx5% 125°C SOT-26 (2.9x2.8xh1.3mm)
. . 2.5@EN=L
XD6131 Adj Delay time 0. B@EN=H Yes -
RESET with Watchdog, EN o - 50ms 3.13ms o R g
XD6121-XD6124 Grade3 Built-in Delay time 1.0~6.0 | 1.6~5.0 2.0% 10 Nch Detect "L ~1600ms Yes ~400ms VDFx5% 85C SOT 25 (2.9x2.8xh1.3mm)

91242510
se3eyoeq / oddng
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2
MOSFET 2
<
)
=
o
[oR
@ 5
Nchannel Single MOSFET P-Channel Single MOSFET = @
Vbss Vass Io Rosien) (Max.) [Q] Ciss Voss Vass Io Rosien) (Max.) [Q] Ciss Sk
Product Package Product Package .
. V] V] [A] [ Veo=L.5V | Ves=2.5V [ Ves=4.5V | Vge=10V | _[pFI C V] V] [A]  [Ves=-1.5V | Ves=-2.5V  Ves=-4.5V Vge=-10V | _[pFI 5
XP222N03017R-G 20 8 03 - 1.8 13 - 18 XP231P02017R-G SOT-723 30 18 02 i s 5 i 34 <
XP231N02017R-G SOT-723 20 420 0.2 - 11 5 - 6.5 (8'02((;#5554586') g
XP232N03017R-G |(8,000pcs/Reel) - 0.3 - - 2.5 2 22 XP231P02015R-G 3 OOOp'cs JReel) -30 +8 -0.2 - 8 5 - 34 =
XP261N70027R-G 60 20 0.15 - » 55 5 18 XP221P0S013R.G - - o - 5 3 - = I
XP222N03015R-G 20 8 03 ' 18 13 : 18 XP222P08013R-G | SOT-323-3A * 0.8 - 0.65 0.56 - 118 =
i : _ =
XP231N02015R-G SOT-SZ: | 30 20 0.2 11 5 65 XP231P02013R-G _|(3,000pcs/Reel)| .8 02 : 8 5 . 34 s
XP232N03015R-G_ | (3,000pcs/Reel) 03 : : 2:> 2 22 XP232P05013R-G * £0.45 : 215 125 . 56 <
XP261N70025R-G 60 20 0.15 i » 55 5 18 XP221P0SOITR.G o5 - 5 3 - = o 2
XP222N03013R-G 03 : 18 13 : 18 XP222P0801TR-G 20 8 0.8 - 0.65 0.56 . 118 Q3
XP224N06013R-G 20 8 0.6 : 083 07 : 60 XP223P1501TR-G | SOT-23(T0-236) 15 : 0.23 0.17 - 165 8 £
XP223N10013R-G L0 0 035 03 : 2 XP231P0201TR-G | (3,000pcs/Reel) " 032 : 8 5 : 34 @
XP23INO2013R-G | <ora23.3A 02 : 1 > : 6:2 XP232P0501TR-G -30 - Z0.45 : 215 125 - 56
XP232N03013R-G (3,000pcs/Reel) 30 120 03 o - 23 2 22 XP233P1501TR-G +20 -1.5 - - 0.33 0.19 160
XP233N05013R-G 05 ' 4 1> ' 40 XP152A12COMR-G <ora3 20 +12 07 - 0.5 03 - 180
XP234N08013R-G 0.8 - : 0.4 0.29 64 xeiszantesmRG | | SOT2 o e - : oas 558 ico 5
XP261N70023R-G 60 £20 0.15 ' : 55 5 18 XP202A0003MR-G |~ * 30 » » 0.095 0,067 435 o
XP262N70023R-G 03 - - 21 1.6 30 XP162A12A6PR-G cor8e 20 +12 25 - 03 017 - 310
XP222N0301TR-G 03 : 18 13 : 18 XP162A11COPR-G | OOOpc_s/ReeI) 20 0 25 - : 0.28 0.15 280 o
XP224NOGOLTR-G 20 +8 06 : 0.85 0.7 ' 50 XP202A0003PR-G | * 50 - : 01 0.059 450 o5 O
XP223N1001TR-G 1.0 10 0.35 03 - 99 A <
XP225N2001TR-G 2.0 - 0.13 0.1 - 280 £ o
XP231N0201TR-G 0.2 - 11 5 - 6.5 #Package = =
XP232N0301TR-G 03 » : 25 2 22 s <
XP233NOSOITR-G |50T-23(T0-236)| . 20 05 : 4 15 : 40 SOT-723 20 SOT-523 L SOT-323-3A| | 2u:01 S 2
XP234N080ITR-G | (3,000pcs/Reel) 0.8 : : 0.4 0.29 64 =08 wAx. = h-09 nx. ' heLL A =]
XP235N2001TR-G 2.0 - - 0.14 0.11 220 M — e | 8 e | 3
XP236N2001TR-G +8 2.0 - 0.14 0.11 - 230 - & - 8 - & o
|- - — |- - P} - * o Q
XP261N7002TR-G 0.15 : : 55 5 18 - _ - ) - ) a
XP262NT002TR-G o 120 03 . i 51 e 30 - Actual size - Actual size - - Actual size g
XP264N0301TR-G = 0.3 : . 21 16 30
- - - - -, 2.8+0.1 - 2.9+0.2 -
XP263N1001TR-G 1.0 0.33 0.25 180 SOT-23 (T0-236) ) SOT-23 - * SOT-89 4501 "
XP151A13A0MR-G +8 1.0 0.25 0.14 0.1 - 220 h=1.15 MAX. h=1.3 MAX. = h=1.6 MAX. - )
SOT-23 20 =1.9 [t} . =19 L = o
XP151A12A2MR-G +12 1.0 : 0.16 0.1 - 180 p=L: g p=L « p-15 0 o B
(3,000pcs/Reel) T T 5 O T o N = [o]
XP151A11BOMR-G 30 20 10 : - 0.17 0.12 150 ; 3 : g ; g s [
: 3 : . E
XP161A1265PR-G o 112 4.0 - 0.095 | 0.055 - 320 S S | - - . ¥ Sl S
XP161A1355PR-G a OOSSTC_S/QReeI) +8 4.0 0.15 0.07 0.05 - 390 - Actual size - Actual size 1l & . - Actual size = g’
XP161A11AIPR.G | " " 30 20 40 - 0105 : 0.065 270 g
E
Nchannel Single MOSFET : 10A or more =
Vbss Vass Io Roson) (Max.) Ciss 3
Product Package - o
g I\ I\ [A] Vgs=1.5V © Vgs=2.5V | Ves=6.0V | Vgs=10V [pF] DFN5060-8L 29T =
h=1.1 MAX. 2 c<n
NEW JXPJ102NOINSR-G| pensogo-sl | 100 20 59 - - 143mQ . 940 | 1370 o127 | e
............................................ ¢
XPJ101N04N8R-G| (6,000pcs/2Reel) | 100 20 122 - - 6.50 4.40 3010 T l ’
UNDER S :
DEVELOPMENT © Actual size m—

w
=
o]
©
o
=
—
~
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Schottky Barrier Diode, SiC Schottky Barrier Diode

&5 TOIREX

W
. . . . . c
Schottky Barrier Diodes SiC Schottky Barrier Diodes =
Product Package Ve [V] I: [A] Ve [V] 1z [mA] Ct [pF] | Product Package Ve [V] 1: [A] Ve [V] Ig Ct [pF] =
=}
XBS013P11R-G >0D-923 30 01 0.35 0.01 a ﬁ@ XBSC41A066CS-G 6 0.15pA 300 3
(8,000pcs/Reel) T0-220AC a
S0D-723 @ XBSCA2A086CS-G i 650 8 135 0.20pA 400 o
XBS013516R-G (3,000pes/Reel) 30 0.1 0.71 0.002 6 : (1,000pcs/20Tubes) M !
XBSO53V15R-G 20 05 0.40 01 1 ( NEW ) XBSC43A106CS-G 10 0.25uA 500 g
XBS013515R-G SOD-523 30 01 071 0.002 6 ( NEW ) XBSC41A066FS-G 6 0.15pA 300 o
(8,000pcs/Reel) i} i i I
TO-220FM-2
XBS024S15R-G 40 0.2 0.53 0.002 5 [. NEW J XBSCA2A086F5-G | ) ooy oo 650 8 135 0.20pA 400
~ SOD-523P NEW ) XBSC43A106FS-G 10 0.25pA 500 g
XBS023P11R-G (5,000pcs/Reel) 30 0.2 0.5 0.1 5 [,—J B
. o
XBS053V13R-G SOD-323A 20 0.5 0.40 0.1 12 @®Package
. (3,000pcs/Reel)
XBS104513R-G 40 L0 0.49 0.2 3 SMA-XG sz SOD-123A/P os03 SOD-323AIP[  ps:0n
XBS053P11R-G S0D-323p 20 0.5 0.49 0.1 15 h=2.3 MAX. h=1.25 MAX. - h=1.0 MAX. =
(5,000pcs/Reel) ~ . 0 -—<
XBS104514R-G 0.49 0.2 35 M T (=] NN NN RN ; S EEEEE e R o 5
SOD-123A : : : 5 - S - g
3,000pcs/Reel 40 1.0 : N - < E @ o
XBS104V14R-G (3,000pcs/Reel) 037 2 150 | - i o -
XBS104P11R-G SOD-123P 40 1.0 0.56 0.5 30 [ Actual size [ Actual size [ Actual size
3 pcs/Ree
(3,000pcs/Reel) o
XBS203V19R-G 2.0 0.35 3 280 A
30 SOD-523A/P 0.75-085 SOD-723 0.6£0.05 SOD-923 m
XBS303V19R-G 3.0 0.36 3 385 h=0.77 MAX. h=0.65 MAX. h=0.35 0.95 ~
| =
XBS204519R-G 0.49 0.2 180 e | T | 2 T o
SMA-XG . : 0 E < - ) i
XBS204V19R-G (2,000pcs/Reel) 40 0.46 0.1 75 g ' — - . - g . =]
z z ] .
XBS304S19R-G 3.0 047 03 180 - Actual size |- Actual size |- Actual size QO'T
XBS206S19R-G 2.0 0.62 0.3 120 8;
60
XBS306S19R-G 3.0 0.59 0.3 195 TO-220AC 10.20:0.33 TO-220FM-2 o0, FBP1006-2A =
h=4.75 MAX. h=4.9 MAX. h = 0.55 MAX.
5 < - 1.0+0.05
Q f F T g & |
< 5 E 7 | -
= & o S =
5 - - )
Z =
- (o))
- Actual size o
- 2.9£0.2
SOT-23 . N
h=1.3 MAX. =
p=1.9 ~ o
[ N N o 3
S g 2
- ‘ 5
i Actual size
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Transient Voltage Suppressor (TVS), Zener Diode, Switching Diode, Bridge Diode :
)
o
[oR
@ 5
. =
Transient Voltage Suppressors (TVS) ®Package = @
Voww | Von | o | Electrostatic SOD-923 SOD-523A/P]  ososs | SOD-323A/P 13501 =
Product Package Application Prt:‘.ected (MAX) | (MIN) [c::] discharge voltage Internal circuit —_— —_——| — T EE—— — a
ines v vl P (IEC61000-4-2) h=0.35 0.95 h=0.77 MAX. i h=1.0 MAX. %
SOT-923P ESD ] —_—— o | S NN AT § by
XBP1010-G | 3 i meel)| protection 1 50 | 6.2 | 35 | Contact:#8kv o—\L‘—o ; ﬂ 5. i 4 g . z :
3 = - I~ ] - la)
XBP1011-G s OSOCZ)T fsz/aRPeel) Prof:thion 1 50 | 6.0 | 110 [Contact:+25kV O%’—O - - - S
P |- Actual size |- Actual size - Actual size (@} o
XBP1013-G £sD 50 | 6.0 | 300 |Contact:+25kvV o—\L‘—o =)
Protection FBP1006-2A SOT-23 29002 USP-4/USP-4D | 16005 =
. —_— —_ ' | &l
XBP1012-G $0T-323p .| 120|133 | 110 | contact: 18k | O——P—0 | Tomwax o e A - T = s
(5,000pcs/Reel) VI _ p=1.9 N H p=0.6 p B 3
T T T T > I S R Y d
XBP1007-G Ethernet 240 | 273 | 3 | Contact: 8kv T S N : g 2N k5
USB 2.0 - . > é - o ' ,; - -
FBP1006-2A Air : £15kV - - ¢ B
XBPO6VOU25R-G (10,000pcs/Reel) UsB3.0 1 5.0 6.0 | 0.35 Contact : +15kV O—*‘O - Actual size | Actual size - Actual size
-
XBPOGVOU2MR-G| 30123 USB2.0 2 50 | 60 | og | Alr:#lskv DFN2510-10A 3
(3,000pcs/Reel) Contact : +15kV T
e 2.5+0.05
p=05 220,
e |5 e .
USP-4 ESD ] E = | 2
XBPOGVAEAGR-G | 3 > oot | protection 4 50 | 72 | 40 |contact:+30kV s B mos
z m o
- Actual size : ;
DVI ) F—f c
g ) Y = | &
XBP14ESUFN-G (5[);235250/;22” USB 3.0 4 50 | 90 | 08 C:;}';a;;likg/kv T : S 2
,000p Set-top Box T F 3 ;| ]i.—l =
Zener Diodes SOD-523P 075 —oms 5
Product Package WZY) 2ZT (Q) | 1ZT (mA) | ZZK (Q) | 1ZK (mA) IR (uA) h=0.77 MAX. el a
Min. Typ. Max. Max @VR(V) (%)
XBZ02P0751-G 7.13 7.5 7.88 15 80 1 5 T ; s
- 0
XBZ02P0911-G SOD-523P 8.65 9.1 9.65 15 . 100 . 0.5 6 : ' - @
XBz02P1201-G | (5:000pcs/Reel) | 134 | 12 | 126 25 150 01 8 [ Actual size o
s E2
XBZ02P3601-G 34.2 36 37.8 90 350 0.1 25.2 = B
[0}
L . SOD-523P 0.75 -0.85 SOT-323 @
Switching Diodes —_— — ! 20, =
) h=0.77 MAX. el h=1.1 MAX. . %
VF (V) IR(pA) CT (pF
P Pack
rOdUCt ac age VRM (v) MaX. @IF(A) Max- @VR(V) trr (ns) @VR(V) {\\\\\\\\\\\\\\\\ ; f\\\\ T T : ?
SOD-523P - 0 - g
XBW1S5400-G 90 1.2 . 0.1 80 Jlo. . = E -
(5,000pcs/Reel) 01 4(Typ.) [0.5(Typ)| O S - :
SOT-323 = ; = ' =
XBW21P0204- 1 . . . )1, . - Actual size - Actual size <.
0204-G (3,000pcs/Reel) 00 1.25 0.15 0.03 25 4 (Typ.) [1.5 (Max.) 0 <
Bridge Diodes %
g SDIP v
Product Package VRM (V) | lo(A) | IFsSM (A) VE(V) IR (pA) 3
E Max. @IF(A) Max. @VR(V) <]
~
XBRIZAG_G 600 600 {\\\\\\\\\\\\\\\\ g ~~
R S o
sDIP B o
XBR12A8-G (3,000pcs/2Reel) 800 1.5 50 1.1 1 5 800 : - %
XBR12A10-G 1000 1000 [ Actual size °§
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TOREX Customer Support : Support System @TOREX

B TOREX Technical Support & Strengths

TOREX's technical support is more than just a contact point.
Our FAEs armed with extensive know-how as a power management IC manufacturer, provide comprehensive support from the design stage through
debugging and mass production, acting as your trusted technical partner.

Support Examples

1. .~ Recommend optimal products and circuit configurations

2. . Assist with circuit design, component selection, and PCB layout review

3. [ Provide evaluation boards free of charge and share measurement data

4, Support design evaluation and debugging

Support Strengths

1. I} Contribute to shorter development cycles

2. © Prevent potential issues before they occur

3.  Provide flexible support tailored to each project

4. I Offer extensive expertise as a power management IC manufacturer

5. 4 Deliver fast technical assistance through specialized FAEs

If you need support during product development, please contact our sales representative or reach us via our web inquiry form.

Technical Inquiry Form : https://product.torexsemi.com/en/contact-us/technical-inquiry

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 68 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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. =2
TOREX Customer Support : Torex Longevity Program (TLP) :
I}
B Torex Longevity Program (TLP) v
To provide peace of mind to customers requiring long product lifecycles, Torex operates the Torex Longevity Program (TLP).
Under this program, the supply period of eligible products is guaranteed for at least 10 years.
TLP applicable products are listed on the TLP information page. g
Additionally, relevant information is provided in this document’s Selection Guide and on the individual product pages of our website. 5
[9)
Example of TLP Display on Product Page 2
DC/DC Converters
Example of Supply Period for TLP Applicable Products )
x09285 Serles ( New ) ( Torex Longevity Program(TLP )
Example: For a product that applies TLP starting in April 2025 %
Supply will be maintained for 10 years until March 2035 (TLP application period) §
If stable supply remains feasible at the annual update in April, the TLP application period will be extended by one year.
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
TLP(until March 2035): The TLP is updated every April. If it’s extended, the duration will be revised for a further year. Usual Management (April, 2035 onwards) §
é*.
e
eAnnual Update in April, 2026 g

Applicable products in 2026

Usual Management

TLP(until March 2036): Supply is maintained for 10 years (April, 2036 onwards)

Excluded products in 2026

TLP(until March 2035): Supply is maintained for 9 years Usual Management (April, 2035 onwards)

Torex Longevity Program - Overview & Applicable Products : https://product.torexsemi.com/en/longevity-program
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TOREX Customer Support

&5 TOIREX

M Free Evaluation Board support
We provide evaluation boards for various ICs as free of charge.

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

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

Example of evaluation board Example of application circuit board

M Technical Inquiries / Online Technical Consultation

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

Technical consultation with TOREX FAE is also available via online

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

Contact Us

- o - v

B Quickly Grasp Product Features : Product Overview Documents

These documents summarize key features and application examples that
may be difficult to understand from datasheets alone. They are available

on each product page and can help you in product selection.
TR

NCLIAAIROLIE | v etwmms, e shren “Mikre” DC/0C trmmrter

6 §00rwA Symohroncan
[l iy Erductor Stepedosm Ficro OCDC Comrmeertier

MCL247/HCL248 serles product Overview

wprl WI%
TR LR DT
Rav 1m

H Online Purchase of ICs and Evaluation Boards

TOIREX

Direct

Available in: USA, South Korea,
India, and Japan

Q§ Farnell

&) Newark

.; { MOUSER

ELECTRONICS

OFEYAC Wt chiv Qpistor’

DISTRELEC

PART OF RS GROUR

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

70

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.

apIno uoin|os sdnoJo 1onpoud S19NpoId MIN

9pINDH UoI1d3|3S

w
[
°
T
(=]
S
-
S~
o
]
0
~
Q
o
[+
7




Links

———————
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B Design Support Tools
eWeb DC/DC Simulation

From the website : “Design Tools” > “DC/DC Simulation”
URL : https://product.torexsemi.com/en/design-support/dcdc-simulation

eWeb DC/DC Measured Electrical Characteristics Comparison Tool

From the website : “Design Tools”
> “DC/DC Measured Electrical Characteristics Comparison Tool”

URL : https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison

ePower Consumption and Battery Life Calculation Tool for Actual Usage

From the website : “Design Tools”
> Power Consumption and Battery Life Calculation Tool for Actual Usage
URL : https://product.torexsemi.com/en/design-support

oECAD Model

From the website : “Product Pages” > “Sample Request” > “EDA”

izt |

b4 1

E
eGerber File

From the website : “Product Pages” > “Technical Document”

B Technical Inquiries

From the website : “Contact Us” > “Ask us your technical question”
URL : https://product.torexsemi.com/en/contact-us/technical-inquiry

B Torex Longevity Program(TLP)

From the website : “Products” = “Torex Longevity Program(TLP)”
URL : https://product.torexsemi.com/en/longevity-program

B Product Overview Documents

From the website : “individual product pages” - “Product Overview”

B Evaluation Board Requests

From the website : “Sample and Buy” > “About applying for Evaluation Board”
URL : https://product.torexsemi.com/en/sample-and-purchase/evaboard

B Order Samples / Evaluation Boards / PCBs (TOREX Direct)

Available in: USA, South Korea, India, and Japan

From the website : “TOREX Direct” - “Stock Search”
URL : https://direct.torexsemi.com/en-us/cart/

B Technical information / Technical FAQ

From the website : “Technical Information”
URL : https://product.torexsemi.com/en/technical-support

B Download PDF of this brochure

From the website : “Home” > “Selection Guide” > “Product Brochure Download”
URL : https://product.torexsemi.com/en/selection-guide/catalog
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&5 TOIREX

Design S t Tool : DC/DC M d Electrical Ch teristics C ' ]
esign support 100l . easure ectrica aracteristics comparison 2
o
3
Q.
&
B Web DC/DC Measured Electrical Characteristics Comparison Tool (https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison) ’
oFor those looking to select a DC/DC converter!
eYou can easily compare the actual device characteristics and mounting area among products!
eYou can select the optimum IC for the power supply specifications even if you are not very familiar with the products!
o
3
Q.
c
2
. . [9)
ePoint 1 ePoint 2 3
There is data for various products/power supply specifications/peripheral Shows the “efficiency”, “ripple voltage”, and “load regulation” that are hard to 3
components to allow you to check data that is close to the actual conditions. grasp from the data sheet/simulation.
Measured data available from 1pA minimum, an ideal for comparing
characteristics at light loads.
Power supply specification selection
Effichency v loul Ripple ¥oltage vs loul g
- 4 o [ T IR O Rr e Trrrerpmnesy P pep—, E"
3 T 0 = [ S ey i g
I’ - agy Bal AL ALt - -y - Sy " ] ‘_ » s - .._,_____‘ . L > ?
H AT AR i oL g B 1 S a
! R ——— oy D . ] =
1 RgRIFI_ v Doy [T ere FpN gy 0 i [Em -
: a -E:mu-p B o ] o :' i
1 (TL L IR T L E ] B [Yyre—} L, - E ¥ F AR e
! b n ey #irs i i r ! = e o
: afarm BT [ Pl .I' e e ] P 1-5--..“___‘ M
1 i oo i [ ‘
: faIm LTS Fiins, < s 1 .-
1 R ] Pt = e oy i et B -
1 asm LTI mam P — Efficiency Ripple voltage o
1 BRI 1N DR RSN BT [ Nl L 1T W i g
: '=*:3"-' oy LERCAhaT R s {4 Foms s | - Tolal Mounl Bize va Produwcl Voul v loul {Load Regulation) 2
1 L 3R EIRL T PILWNH-ATIVG b Y nws resg "I =
: l:1:-1 e P TR | L e C R ©F el . - e o " . [ BTSRRI | a1 i ey win sans 1t [ s cwonbon imenn e g
1 R LTI TR T 8 Tl Wi ] e - T LRttt P . P e o
: l:!“.l D (=4 B LER ALt L s | Pl L ot m B n E
1 A o et i el i b Pl i - . : o
: l:l-'ﬂ MLPTLRSTEITRY T s ET=2r ] g, r . T ®
H & b e [T it Hia i e i Eoum. 4 e
' iy 1 O o s e i . e Y
|\____,:.1_-.-l\.. Ll 4 1 B B 1y i e l _: .. — 3 'al:r
Select products s i i i iy i B & = §
to compare LECREATE TR AT B e AT § B i L g g e 4 Y
el e ki L v B il ris fTe— i . o d d L “ w
BEAIEY e A DI TR, AT ] ] 4 Mo B “r o
Eorie Ty el i s ::. = Mounted area Load regulation
ROW L NS MR (Y Nk - (R iera

sadeyoed / 11oddns
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Design Support Tool : DC/DC Simulation @TOREX

B Web DC/DC Simulation (https://product.torexsemi.com/en/design-support/dcdc-simulation)
oFor those who want to check the detailed operation of the products! ePoint 1

eSimulation results are displayed as soon as power supply specifications are entered.  Junction temperature of DC/DC is calculated considering various losses/heat
dissipation performance.

eHelping to reduce IC selection and design man-hours.

- e
Efficiency 1 S 1
2
7 \ rd -
emTTETEEEEEEEEEEE N Vicklnteltale > Pinitatelnlele > 5 -+ I-—_'_
e v O\ Schemaic  Waweln | Efiency o RippeeVollage Col Cartent 1 Swikhing 1 25 :
i & Prasiurt inta ! Sommary | ). Duty | ¥in votage et Curent 1 fregoency § / Pt
U 1 T ; :
5 : = : N e o ’ [ 4 ¥ Dut‘,r I 1
wilichmg beguency RS a0l iz 1 = I
: / B 5
Caniral Meiod LR T - - /
1 — T
San Conciilcs. :
1 Lyt "
o 1 Fon FET
[ & i a .
v e : ePoint 2
1 . . . . .
- B » ! o The frequency of PFM, which varies with input/output voltage and peripheral
e 1 .
Fanps 004 ' i components, and the current at transition to PWM can be calculated.
i Dulpd
» ™ i E Wen PET o B Possible to select products that do not interfere with peripherals or RF.
[ ee— T : Pt LI, C TR g E.TF....J'
-  vm— E T O EESTETEY BN | .i .
Bathery impedsece 8| il 2 : o on time :‘_._ ’
: l Summary I et (NS e
n ®___ i ] Lo |
Fange #1-35T ! i :
) it e | 2000 |{my i Switching frequency !
Thermal el |55 % A H ¥ E Ly = P :' 18 i ;_'.
e | Ll ' Eftciency [ 9172 | [%] & \ | =
: IC Loss|_3185_] e tnput Powes 03622 _| 141 : i t . H
Exiarmal Compomests ' Inductor Loss | 1B56 | W] Output Pewie:|_ 033 | W) 3 !
1 R e d m ! i
CL iE At s [1 R i mput Curene| 7243 | [ma) win Rin 5 | 4 ! b
] Peak Cod Cument | 7845 |[mA]  Bottom Coll Cumeni o |im a0t PFM Mode PWM Mode
e E_ e MODE | Pt GEw | Gt om o ' W o
d ,’ Swiiching frequeshcy |__EE'~]___ | Ligri] O B _IJ'EE-_ fus] st ]
A T -7 puey [ 1816 | [ Cfwne | 03485 | fus] ePoint 3 :
Rippe Vokage | 9055 | [mV]
Simulation with input resistance (Battery impedance) is possible.
Entry fields Simulation results Enables calculation of the maximum output current of Step-up DC/DC, which

is greatly affected by the input voltage drop cause by the input resistance.

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 73 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.

apIno uoin|os sdnoJo 1onpoud $19NpoId MaN

9pINDH UoI1d3|3S

w
[
°
T
(=]
S
-
S~
o
]
0
~
Q
o
[+
7




Package Lineup

&5 TOIREX

Product Model No. CL-2025  20s01 CL-2025-02  20s01 CL-2025-03 2001 CL-3225 | 25:0.05 DFN1010-4C | 1.0:005
h=Hight (mm) h=1.04 MAX. h=1.04 MAX. h=1.04 MAX. h=2.0 MAX. h=0.6 MAX.
p=Pin Pitch (mm) o p=0.55 - p=0.55 o p=0.55 - p=0.5/0.4 8 p=0.65 9
N vrizv:ghomgraph oot E ot E oo i oot = SN RN ?;
N N ) N ) - H : N B (<]
; (Unit: mm) ,; n N ,; n N é u N E E o E i “
* Product Actual - : H ; B i B i B i
- Siz‘g ;ﬁotogr‘;ah - Actual size - Actual size - Actual size - Actual size - Actual size
DFN1010-4D oo DFN1515-6A [ 15005 . | DFNI1820-6G Ceo0s DFN3030-10B 205007 DFN3030-12A 30s005 HSOP-8N 52203
h=0.4 MAX. h=0.375+0.05 h=0.6 MAX. h=1.7 MAX. ! h h=0.75 MAX. h=1.50 +0.1
p=0.65 p=0.5 p=0.5 p=0.5 p=1.27 ©
S A N § B T N T § S A N 8 B O E oo ey § [ R EE 3
N A - H N 2 - ] - A : . ~
- - - - - o - S |- P B ©
B ] - om F o= « S o | S | : ‘
- = . - - ) E . = o MR
- Actual size - Actual size - Actual size - Actual size - Actual size - Actual size
LGA-4B01 0.75£0.05 LGA-52C01 115015 LGA-6B01 12 + Xxx LGA-8B01 12+ 0.05 MSOP-8A . 49:01 MSOP-10 | 4902
h=0.3 MAX. h=0.2 MAX. _ — h=0.3 MAX. h=0.3 MAX. h=1.22 MAX. ) h=1.16 MAX.
p=0.4 w0 - # s p=0.4 *p =0.4/0.485 w0 p=0.65 p=0.5
B R I RO g g - f\\\\\\\u\u\\\\ g ------- AT oI E | R IFRTEI AN R R ) g I IR RIS IRV YRR B §: S A I AR §
- + z e - 3 ~ - -
- Y - w | 1 B ~ - H : o - o
S e @ E - | HHH = B . s - B L - B “
© Actual size [ _Actual size - Actual size " Actual size - " Actual size " Actual size
SOP-8FD 6002 SOT-223 66103 SOT-23 2.9:0.2 SOT-25 2.9:0.2 SOT-26 20102 SOT-26W 29102
h=155+0.2 h=1.8 MAX. h=1.3 MAX. B h=1.3 MAX. m [ | h=1.3 MAX. - om = h=1.3 MAX.
p=1.27 p=2.3 . p=1.9 ~ p=0.95 o p=0.95 p=0.95
8 R IO YR ) ; [ N S FETE o | N N N o B NN N o | I IR A WY g A T T T g
- 3 - ) : s - @ : & - &
S - AL AL A - om
- - : : . - [ B - = -
- Actual size - Actual size - Actual size - Actual size - Actual size - Actual size
SOT-89 4501 SOT-89-5 4501 SSOT-24 20801 TO-252 635-6.75 TSSOP-16 64202 USP-3 125008
h=1.6 MAX. h=1.5 MAX. h=1.1 MAX. h=2.4 MAX. . h=1.4 MAX. h=0.6 MAX
p=1.5 - p=15 « p=1.3 p=2.29 2 p=0.65 p=0.6 ©
B N A N O T T < O o T 2 O T T T =] O T g O T T T =
B 9 B = - o B i - - 5 - 2
- o - © - Y] - 0 - b - N
| - om | AL o = e - P
’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size
USP-4/USP-4D 1ez005 | USP-6B/USP-6C 20+005 USP-6B06 USP-6B07 2.0:005 USP-6EL 20005 USP-8 25+005
h=0.6 MAX. ) h=0.6 MAX. *(0.7 MAX) h=0.33 MAX. h=0.33 MAX. h=0.4 MAX. h=0.6 MAX.
p=0.6 p=0.5 p=0.5 0 p=0.55 p=0.55 p=0.65
Aoty § S NN N EER ] § = N N ) g S § R N § Fo o o §
- F - T - 3 - T - T - T
- s 8 3 : g : & : = g N
[ - - Fom  m - F om = - |
’ Actual size 7 Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size

*USP-6B
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&5 TOIREX

o P4
Package Lineu :
=
o
=
o
Q.
c
(8]
try
USP-8B04 152005 USP-8B05 24005 USP-8B06 20+005 USP-8B10 2.9:005 USP-9B01 USP-10 255005
h=0.70 + 0.05 h=0.33+0.3 h=0.33 MAX. h=0.33 MAX. h=1.040.05 h=0.6 MAX
*p=0.43 ] * p=0.6 p=0.5 p=0.65 o *p=0.45 p=0.5 o
B T e o S N N ) 8 T T 8 [ N T g N NS AR ; N T <
- + - =1 - =1 - - H - 2
: @ : 3 : 3 - g : B : &
- N - M| o oo o - H ° - & “ - ;| N
’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size
3
Q.
USP-10B 26005 | USP-10B03 215005 USP-11B01 51201 USP-12B01 23:005 USPN-4 122005 | USPN-4B02[  oss:o05 g
h=0.6 MAX. h=1.0£0.05 h=1.35 MAX. h=0.6 MAX. [ h=0.4 MAX. h=0.4 MAX. ' ' 8
p=0.65/0.5 p=0.65 *0=0.675 p=0.4 p=0.55 p=0.4 =
NN NN RN 8 P § NN NN NEEERN g S N EEEN 5 S RN § - u NN NN NN 8
E @ : 2 E & : & : & E =
Cm 3 - H o - K < C H o S s | . °
’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size ’ Actual size
USPN-6 1005 | USPN-6B01 10:005 USPQ-4B03 USPQ-4B04 USPQ-4B05 [ 1ow0s | WLP-4-01 [ om0 %2
h=0.4 MAX. h=0.4 MAX. h=0.4 MAX. h=0.6 MAX. h=0.33 MAX. h=0.2 MAX
p=0.45 - *p=0.5 9 p=0.65 o p=0.65 0 p=0.65 o p=0.4 a8
RN EEEEE TN S T T S SO R S EENE N ENEEAEENERN = EENENAEEEEEEEEERE 2 T = (%
: g : 8 : & - a : & - o =
S 3 S 5 E . = S E S = E. 5 %
- - - - - - S
- Actual size - Actual size - Actual size - Actual size - Actual size - Actual size I}
=
(oL,
[¢’]
WLP-4-02 _osexo0s | WLP-4-04 082003 WLP-5-02 £ 0.88£0.04 WLP-5-03 . 106:0.04 WLP-5-08 088 £033 WLP-6-01 . 1.08+003
h=0.5 MAX. h=0.495 MAX. ! . h=0.4 MAX. h=0.4 MAX. h=0.33 MAX. h=0.4 MAX.
p=0.35 @ p=0.4/1.0 @ p=0.5 S e a p=0.5/0.625 = *p =0.5/0.625 3 *p=0.4/0.5 3
B R I RO I o | I NI NN I o S O IR AT ) O R IR EURVANANI ) o S RIS AVRVRTEI IR ) o . {\\\\\\\\\\\\\\\\ o
: : g : @ : ; : ;
B . = B 1 S g ' g s 0 E W o B " § g L] -
" Actual size - Actual size [ Actual size © Actual size |- Actual size * - Actual size
3
WLP-6-03 | 107:004 WLP-6-05 | 1.08:0.08 WLP-12-01 11472003 8
h=0.33 MAX. h=0.4 MAX. h=0.33 MAX. ©
*p=0.6 s *p=0.4/0.5 ] *p=0.4 o * o
B N NN NN o [ N S AT o [ A S A o c
E d& - & - g g
- n 5 - [ ] 4 = L} 3 ®
’ Actual size ’ Actual size ’ Actual size
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TOREX SEMICONDUCTOR LTD.

Head office

5F MEBKS TOYOSU 6-4-34 Toyosu, Koto-ku, Tokyo 135-0061 Japan
Tel:+81-3-6899-5814

Sales Contacts

Tokyo Sales office
5F MEBKS TOYOSU 6-4-34 Toyosu, Koto-ku, Tokyo 135-0061 Japan
Tel:+81-3-6899-5814

Kansai sales office
1-9-23 Esaka-cho, Suita, Osaka 564-0063 Japan
Tel:+81-50-1724-0471

https://product.torexsemi.com/en

TOREX SEMICONDUCTOR (S) PTE LTD

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

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

TOREX SEMICONDUCTOR EUROPE LIMITED

Unit 1, The Courtyard Whitwick Business Park, Stenson Road, Coalville, Leicestershire, LE67 4JP, UK

Tel:+44-1530-510190 Fax:+44-1530-512400 https://www.torex-europe.com/

TOREX SEMICONDUCTOR DEVICE (Shanghai) CO., LTD.

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

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

RM1705, E BLDG of BAONENG Center, No.3008, North BAOAN Road, LUOHU District, Shenzhen,

~ Guangdong, China
Tel:+86-755-8326-6338 Fax:+86-755-8326-6383

TOREX (HONG KONG) LIMITED

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

TOREX SEMICONDUCTOR TAIWAN LTD.
11F-1, No21, Sec.6, Zhong Xiao E. Rd., Taipei City 11575, Taiwan
Tel:+886-2-27 89-2089 Fax:+886-2-2789-0799
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