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Corporate Data
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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.

Torex power management ICs: Our proprietary technology contributes to the miniaturization

Supporting electronic devices in every field

and power savings of electronic devices.

Consumer Electronics

* Smart home electronics
« AV equipment
* Wearable devices

« Beauty products

Power-saving
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« Infotainment devices
« Dashboard cameras

 In-vehicle cameras

¢ FA equipment

« Industrial robots

* Smart meters

¢ Measurement instruments
 Sensors

* Power windows

apIno uonnjos

Medical & Healthcare

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

Computers & Communications

¢ Smartphones

e Portable game devices

« Electronic dictionaries

* Communication modules

China
@ TOREX Shanghai

TOREX SEMICONDUCTOR LTD.

© TOREX Shanghai/SHENZHEN OFFICE

apino uondIa|ds

Address : 3F DAIHO ANNEX 1-24-1 Shinkawa, Chuo-Ku, Tokyo 104-0033 Japan o TOREX HONG KONG
Founded : March 1995 iod Ki Japan
United Kingdom o Head office
Capital : 2967.93 million JPY * TOREX EUROPY » Kansai Technology Center USA
® Sapporo Technology Center © TOREX USA
Operations : 1. Research and Development, Manufacturing of ICs and L W;ﬁf“ra”apan © TOREX USA R&D Center
ofnce
active discrete components. © Phenitec
Semiconductor Corp. "
2. Sales of ICs and active discrete components. © Phenitec Okayama 1" Fab c
® Phenitec Kagoshima Fab g
Stock Exchange : Prime Market of the Tokyo Stock Exchange g
WEB Site : Corporate Site https://www.torexsemi.com/  TOREX TAIWAN )
. . . [e]
Product Site  https://product.torexsemi.com/en Singapore Vietnam I sales Offices 3
o TOREX SINGAPORE o TOREX VIETNAM I Manufacturing Facilities u{g
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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 Medium/high voltage DC/DC, LDO

Product Vin (V) Vour (V) | lour (MA) Solution size Other choices Product Vin (V) Vour (V) | lour (MA) Solution size Other choices
Built-in Inductor lour=1.5A Built-in Inductor (_NEW J (NEW )
5 7x3. 3'““ XCL237/XCL238
Step-down DC/DC , 0.8 ~3.6 000 ‘ / 36V Step-down 20~36 | 2.8~60 €00 60V loyr=150mA o
.5~55 .8 ~3. 1 0 g .8~ 6. o
XCL239/XCL240 Ultra-low Iq lq=200mA XCL247/XCL248 XCL249 g
High Performance XCL233 Low Ig & Low EMI E;
Step-down DC/DC 150 mme3. 15mm? £
XC9290/XC9291 = 36V Step-down (NEW m
/ 2.575.5 | 0.7~3.6 600 XC9704/XC9705 | 3.0~36 | 2.8~15 600 60V loyr=300mA
World’s smallest Ultra-low Iq 1g=200nA ol & Low | XC9702
solution size XC9276 ma owiq
Ultra-small loyr=1.5A 20V LDO
Step-down DC/DC XC9289 XC6705/XC6706 28V Low Iq XC6216 Y
XC9287/XC9288 | 2.5~5.5 [ 0.8 ~ 3.6 | 1500 3.5~20 |25 ~55| 200 4 |28V/36V Fast response <
High Performance Low g 1.5uA, Fast XC6701/XC6702 S
response (0]
c
Low Iq <%
LDO XC6504 “
XC6241 16~60 | 12 ~50 150 indicates a built-in Inductor DC/DC.
Low Iq 0.6pA Fast response
Fast res onsé loyr=200mA/300mA
P XC6233/XC6223
HLow voltage: Step-up DC/DC mSpecial function ICs : Ideal diode/Push Button Load Switch w
Product Vin (V) | Vour (V) | lour (MA) Other choices Product Vin (V) | Ron (MmQ) | lout (MA) Features %
>
Built-in Inductor ( NEW J XC8110 120 500 o
Step-up DC/DC 0.65~55 180 lour=610mA, Vs=0.9V 1ch| XC8111 | 1.576.0 1000 |, ., =
6575, 30~5.0 OR, Bypass @ |deal Diode Load true reverse current
XCL108 Vsr=1.6 3.3Vto 5V XCL109/XCL110 switch XC8114 [ NEW ] 60 3000 prevention
Low Iq 1g=400nA XC8112 [ NEW 2x500 | VF=20mV
2ch 2ch x 120
XC8113 [ NEW 2x 1000
Step-upDC/DC | lour=750mA, Vs;=0.9V ISTB=1nA, Shutdown "
XC9145 Verml 6 3.0~5.0 430 :...c e OR, Bypass Push Button Load Switch R function(Ship/Main power SW) S
Low Iq Ig=400nA 4 6% XC6194 or system freeze, Preventing g
5.4 x 6.7mm liquid leakage (UVLO) ~
S
~
Product Groups : Built-in Inductor DC/DC DC/DC LDO RESET/WDT Load SW Charger IC @2 Automotive %

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 4 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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nzv‘s'{‘&’mm 60V Input Compatible NEW

mXC9711 - 60V 1A Step-down DC/DC Small Solution, Page 38 WXCL249 - 60V 150mA Built-in inductor Step-down Micro DC/DC
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¢ 60V 1A ideal for all applications e World's smallest 60V Built-in inductor step-down DC/DC in terms of total solution size
¢ Only 10uA Quiescent Current e Low Iq and high efficiency at light loads
e Supports High voltage, Low ripple, e Supports High voltage, Low EMI,

High temperature operation and High step-down ratios High temperature operation and High step-down ratios .-
Vin :4.5V ~ 60.0V Vin 1 4.5V~ 60.0V §-
Vout : 2.5V~ 15.0V (FB voltage: 0.75V) Vour : 2.5V ~ 6.0V (FB voltage: 0.75V) %
lour : 1.0A lour : 150mA g
| : 10pA : @
q u 4.5VV'LN60V lq 1 2 U.A Vin Powgr Good
fosc : 800kHz Four oo fosc : 1.0MHz 4.5V ~ 60V Sigrel
Control  : F-PWM (MODE=H) Control  : F-PWM (MODE=H)

PWM/PFM (MODE=L) e PWM/PFM (MODE=L) Vo
Topr :-40°C ~ 125°C . Topr :-40°C ~ 105°C Rl
Package :HSOP-8N ATuF :E Rean Package :CL-3225 o
DFN3030-12A , 5 (Pocket type) e = :
%Rpaz T Cu g
(9}
: ° ° =
(FEATURED) Ui FEATURED){ NEW ®
WXC9702 - 60V 0.3A High voltage Space-saving Step-down DC/DC mXC6138 / XD6138 - High voltage Separated Sense pin Voltage Detector with Delay
e World's smallest 60V buck DC/DC in terms of total solution size e VSEN 76V compatible & 0.15pA@12V, 125°C operation
¢ Low Iq and high efficiency at light loads ¢ Wide range of Detect/Release hysteresis. Adjustable Release/Detect Delay
e Supports High voltage, Low ripple, e AEC-Q100 Gradel (XD6138) o

High temperature operation and High step-down ratios Voo 2.2V ~ 6.0V XC6138 g
Vin : 4.5V ~ 60.0V Veen : 76V, Absolute Max.: 80V (90V@400ms) UFN1910-6A R S
Vour : 2.5V~ 12.0V (FB voltage: 0.75V) Vor / Vor £2.3V~20.0V/ 2.5V~ 24.0V D 2
lour :300mA Accuracy : #1.5%(Ta=25C) +3.0%(Ta=-40°C~125°C) 3 &
Iq 1 12pA " . Hysteresis :5% ~ 50% - :
fosc : 1.0MHz 4.5V ~ 60V " Power Goad Supply Current: Vpp: OSI.[A, Vsen: 015[.[A@12V Power Supply for IC Vpull
Control  : F-PWM (MODE=H) Sard Output Type : CMOS, Nch open drain !

PWM/PFM (MODE=L) Cest Vour Output Logic : “L” or “H” at detection — Voo

Rest L:22 uH 5V/300mA ) X Monitoring V.

Topr -40°C ~ 125°C Function : Sense pin separated Line s RESETB MPU g
> o]
Package :HSOP-8N Cu <=k Release/Detect delay, Manual reset RESET B
USP-10B " . Topr : -40°C ~ 125°C RESETqT‘ Cd/MRB ) i
DFN3030-12A Cu Package : SOT-25, DFN1515-6A(XC6138 only) Swich = s
%Rm Reset IC Application z
‘ s ® Examples, Page 45 @
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https://product.torexsemi.com/en/series/XC9702
https://product.torexsemi.com/en/series/XC6138
https://product.torexsemi.com/en/series/XD6138
https://product.torexsemi.com/en/series/XCL249

New Products, Featured Products Introduction

[ UNDER :
DEVELOPMENT High voltage

&5 TOIREX

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

EXC9714 - 36V 2A Step-down DC/DC Stfapg'g‘;;“" WXCL247 / XCL248 - 36V 600mA Built-in inductor Step-down Micro DC/DC
¢ 36V 2A ideal for all industrial applications e Small solution size
¢ Low Ig 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~ 15.0V (FB voltage: 0.75V) Vour : 2.8V ~ 6.0V (FB voltage: 0.75V) §-
lour :2.0A lour : 600mA -
Iq : 10pA Iq :11pA S
fosc : 800kHz Vin fosc :1.2MHz 3
Control  : F-PWM (MODE=H) **/ %4 Poyer oud Control  : F-PWM (XCL247)
PWM/PFM (MODE=L) PWM/PEM (XCL248)
Topr :-40°C ~ 125C AN Topr :-40°C ~ 105°C
Package :HSOP-8N . g Package :DFN3030-10B
DFN3030-12A 4TuF =Re (Cool Post type) o
o
; e High voltage XCL gr.
%R‘“ T Step-down Page 33 o
- . S ° Page 39 s
(NEW J (FEATURED) ®
WXC9704 / XC9705 - 36V 600mA Step-down DC/DC WXC6705 / XC6706 - 20V 200mA High-speed, Low Ig LDO with seamless GO
¢ 36V compact, high-efficiency ideal for replacing high-voltage LDOs e Seamless GO function achieving both low Iq and fast response
e Pch driver, 100%Duty, Wide input voltage range(3.0~36V) e |deal for Li 2 cells in series and 12V input
* Sequence control using PG and soft start functions. E Vi - 3.5V ~20.0V %
Vin :3.0V~36.0V 2 Vour :2.5V~5.5V @
Vour £ 2.8V ~ 18.0V (XC9704) 33 lour : 200mA 5
2.8V ~ 15.0V (XC9705) - Iq :1.2pA (@)
FB voltage : 0.75V o — PSRR : 50dB @1kHz g
lour : 600mA 58 x8.4mm Topr :-40°C ~ 105°C
Iq : 11pA Package :SOT-25 (XC6705)
fosc : 1.2MHz, 2.2MHz s0v 36y e USP-4 (XC6705) Vin Vin Vour Vout
Control : F-PWM (XC9704) Sioral Vo SOT-89 (XC6706)
PWM/PFM (XC9705) 3:3Vi600mA Cn —lcE c ©
Topr  :-407C ~125C S L 1.0uF Vs 22uF g
age . SOTE05 (wihout PO | T T g
High voltage USP-6C S T 2uF LDO solutions, Page 34 g
Step-down T TrT g
Kiid 2

Page 39
Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 6 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.
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New Products, Featured Products Introduction XCL HISAT-COT 2
Page 33 Page 32 6?
——{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 ‘

* Smaller size, Easy design and Lower EMI by Built-in inductor * Smaller size, Easy design and Lower EMI by Built-in inductor 5_4 X 5‘1mm

¢ High-speed transient response with HiSAT-COT control
¢ High heat dissipation and small size with high output
by Multiple type

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

Vin :2.5V~ 5.5V o
Vour £0.8V ~ 3.6V Vin 12,5V ~5.5V g
lour £ 1.0A Vour :0.8V ~ 3.6V -
Ig : 25pA lout :1.5A E S
fosc : 3MHz Iq 1 25pA Vi Y, Vour 2
Control  : HiSAT-COT fosc : 3MHz 25~55V 1.8V /1.5A
F-PWM (XCL239) i v Control  : HiSAT-COT ] Vin L1 —
PWM/PFM (XCL240) ek N _I_ c F-PWM (XCL237) EN EN v
Topr  :-40°C~105°C $iziacnD | PonDiE] 47 PWM/PFM (XCL238) on L o 1l
Package :CL-2025-02 1.0A miLF—— - o Topr :-40°C ~105°C 10uF T PGND AGND T 10uF .
(Pocket type) i3iVour ENi4s— oo Package :USP-9BO1 s
§ (Multiple type) ! ! §
E— 7 2
(FEATURED) (FEATURED) &
BmXCL241 / XCL242 - Built-in inductor HiSAT-COT 500mA Step-down Micro DC/DC BXCL211 / XCL212 - Built-in inductor 2.0A 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
e Ultra-low EMI by 1.2 MHz ¢ FB type supports a wide range of output voltages
¢ High-speed transient response with HiSAT-COT control ¢ High heat dissipation and small size with high output o
Vin 1 2.5V ~ 5.5V Vin 1 2.7V~ 6.0V g
Vour : 0.8V~ 3.6V Vour : 0.9V ~ V,y (FB voltage: 0.80V) S
lout :500mA lout 1 2A @
Iq : 15pA Iq :53pA =
fosc : 1.2MHz ] fosc 1 2.4MHz
Control  : HiSAT-COT 7 Control  :F-PWM (XCL211)
F-PWM (XCL241) PWM/PFM (XCL212)
PWM/PFM (XCL242) Topr :-40°C ~ 85C
Topr :-40°C ~ 105°C _t Package :USP-11B01 ‘%n
Package :CL-2025-02 0.5A 10%:_ (Multiple type) 'g
(Pocket type) . =
; 2
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age 32 ]

—|FEATURED} FEATUREDyl i : g
WXC9287 / XC9288 / XC9289 - HiSAT-COT 1.5A Step-down DC/DC WXCL243 / XCL244 - Built-in inductor HiSAT-COT 700mA Step-down Micro DC/DC .

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

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

Vin :2.5V~ 5.5V Vin : 2.5V~ 5.5V o
Vout :0.8V~ 3.6V oL Vour : 0.8V~ 3.6V §-
lour . 1.5A RS\ lour : 700mA =
Iq : 15uA Iq : 25uA {g} S
fosc : 1.2MHz, 3MHz fosc :3MHz v &
. . IN Lx L2 Vour
Control  : HiSAT-COT Vi Vour Control  : HiSAT-COT 25~55V 1.8V / 700mA
F-PWM (XC9287) 2555V 18V /1.5A F-PWM (XCL243) —:E Vin L1 517%
PWM/PFM (XC9288) PWM/PFM (XCL243) EN
MODE selectable (XC9289) ] . Topr :-40°C ~ 105°C cn L EN Vour 1 c
Topr :-40°C ~ 105°C 104F ] — 10uF Package :USP-8B04 10uF T PGND AGND T 10uF o
Package :USP-6C, SOT-89-5 (Multiple type, 2.25x1.5x0.75mm) 2
LGA-8B01 (XC9289, 1.2x1.4x0.3mm) S
B 2
(FeRTURED) (FeRTURED) 5
WXC9290 / XC9291 - HiSAT-COT Ultra space-saving 600mA step-down DC/DC ~ MXCL233 - Built-in inductor, Ultra-low Iq Step-down Micro DC/DC with VSET
* World's smallest class solution size Mount Area * Smaller size, Easy design, and Lower EMI by Built-in inductor
* High-speed transient response with HiSAT-COT control [LEEReAi i et 1y @ ¢ 80% or higher efficiency even at IOUT=10uA with 200nA Ultra-low Iq
e Compatible with ultra-small capacitors/inductors e VSET function enhancing further lower power consumption o
Vin 1 2.5V~ 6.0V Vin : 1.8V~ 6.0V :':3
Vour :0.7V~ 3.6V Vour : 0.5V~ 3.6V :2values )
lout : 600mA Selected by H/L of VSET pin (@)
Iq : 11pA lour : 150mA =
fosc :4MHz, 6MHz ) Iq :200nA
Control  : HISAT-COT a5 oy X000XCo291 s amosanm o VO Control : PEM
F-PWM (XC9290) T Vin b Topr :-40°C ~ 85°C
PWM/PFM (XC9291) EN—»l EN Vour Package :CL-2025-03
Topr :-40°C ~105°C (02:(%.:316.75?;) (O.S:D:.;)t'(z:r':m) (Pocket type) g
Package :LGA-6B01 (1.2x1.2x0.3mm) T GND T 3
WLP-5-08 (0.96x0.88x0.3mm) - VSET YCL %
Page 28 Page 33 §
QU
oQ
(0]
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NEW (NEW ) £
mXC8114 — 3A Ideal Diode Load Switch WXC8112 / XC8113 — 2ch Ideal Diode Load Switch
¢ Load SW with Ideal Diode function equivalent to VF=20mV e Load SW with Ideal Diode function equivalent to VF=20mV
¢ 3.0A, ideal for industrial applications e Supports OR connection of two lines with only one IC.
V, 1.5V~ 6.0V e 1ch 1A/2A, Ron=60mQ in parallel connection -
" |{:.r..| CL1E=iE CINY
lout :3A Vin : 1.5V~ 6.0V il
Ron : 60mQ @WLP-4-04 | f[ [‘|'§ | lour : 2ch x 500mA (XC8112) 8
. . = )
Iq : 3.6pA/ch (at Forward bias) 2ch x 1A (XC8113) o
OpA (at Reverse bias) Ron :120mQ/ch S
Topr :-40°C ~ 105°C Iq :3.6uA/ch (at Forward bias) 3
Package :SOT-89-5 ldeal Diode : Ve=20mV OpA (at Reverse bias)
DFN1820-6G Standard :IEC 62368-1:2023 certified Main Power
WLP-4-04 Vour Topr :-40°C ~ 105°C *
v Package :USP-8B06
IN — OpA @ Vin<Vour
1.5V~6.0V o o
Ideal Diode 2ch OR connection Battery _|_ Cu l > c %
Page 29 page 41 For Backup T 0.1pF 0.1pF or more o
T Ideal Diode : Vg=20mV T 2\
d 2 =)
(FEATURED) {FEATURED) ®
mXC8110 / XC8111 - Ideal Diode Load Switch WXC6193 / XC6194 - Push Button Load Switch equipped with Shutdown function
e Load SW with Ideal Diode function equivalent to VF = 20mV e Shutdown Function cuts off current consumption to 1 nA
¢ For OR connection of multiple power lines and backup e Preventing discharge during shipment / System power switch / Freeze measures
Vi 1.5V~ 6.0V e Essential for long battery life o
()
lout : 500mA (XC8110) Vin : 1.8V~ 6.0V g
1A (XC8111) lout : 1A (XC6194) <}
Ron :120mQ @WLP-4-02 1A + External Pch FET (XC6193) ?
Ig : 3.6pA (at Forward bias) lsta : 1nA (at shutdown) &
OuA (at Reverse bias) Ron :0.140 @3.0V
Standard :1EC 62368-1:2018 certified Iq :0.13pA umon _ e
Topr  :-40°C ~105°C , Topr  :-40C~85C ol [ o
Package :SOT-25 Package :USP-8B06 c...a:.wsi
USP-6B06 Vour XC6194 5 _‘é’
WLP-4-02 - e 3
Vin — W [/ -
1.5V~6.0V SHON ’ 1o =
Ideal Diode §C612g Vs I Qe e B &
age ~
Page 29 o | mwﬁl l U;‘;
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. P4
New Products, Featured Products Introduction XCL Bypass Y OR connection :
Page 33 Page 28 Page 41 6?
—| NEW } NEW 71 g
WXCL108 - 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. 5 .
Vin :0.65V ~ 5.5V Vin :0.65V ~ 6.0V o
Ver . 1.6V Ver :0.9V 8
Vour :3.0V ~5.5V Vour 1.8V~ 5.5V -
fosc :1.2MHz fosc :1.2MHz §
lout :300mA @3.3V - 5V \ lout :610mA @3.3V - 5V 2
200mA @1.8V - 3.3V 380mA @1.8V - 3.3V
Control : PWM/PFM Control  : F-PWM (XCL109) v
Topr :-40°C ~ 105°C wo o, PWM/PFM (XCL110) "
Package :CL-2025-02 Topr :-40°C ~ 105°C
(Pocket type) OFF [oN —»— Package :CL-2025-02 oFF [oN .
o = (Pocket type) 1(0::TF = %
10pF =
=}
(9}
=
(FEATURED) (FEATURED) &
WX(C9145 - Ultra-low Ig, lin=800mA Step-Up DC/DC mXC6241 - Low lq, High-speed “GO” LDO
e lg =400 nA and low ripple PWM/PFM for all boosting applications. ¢ Achieving both low Ig and fast response
¢ High efficiency with a wide range from Deep Sleep to peak current for sensors, with Low Ron and 105°C operation
RF communications, MCUs, etc. e |deal for loT/wearables and all other applications o
o
Vin :0.65V ~ 5.5V Vin : 1.6V~ 6.0V §
Ver : 1.6V Vour :1.2V ~ 5.0V S
Vour :3.0Vv~ 5.5V lout : 150mA g’
fosc : 1.2MHz Ig :0.6pA &
lout :430mA @3.3V - 5V Ron :1.10 @3.3V
300mA @1.8V - 3.3V PSRR : 60dB @1kHz v v v V.
Control  : PWM/PFM Topr :-40°C ~ 105°C N " o ouT
Topr :-40°C ~ 105°C Package :USPQ-4B05
Package :USP-6C SSOT-24 Cin —»{ CE v CL Z
1.0uF . °
WLP-6-05 Ou ss 1.0uF E
SOT-25 -
S
a3
QU
oQ
&

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited 10 Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.


https://product.torexsemi.com/en/series/XCL108
https://product.torexsemi.com/en/series/XCL109
https://product.torexsemi.com/en/series/XCL110
https://product.torexsemi.com/en/series/XC9145
https://product.torexsemi.com/en/series/xc6241

&5 TOIREX

. z
New Products, Featured Products Introduction 2
)
UNDER §.
ﬂ DEVELOPMENT £
. . . Discrete Products @

EXBSC41A066CS-G / XBSC42A086CS-G / XBSC43A106CS-G - 650V/6A, 8A, 10A SiC Schottky Barrier Diode SBD,TVS, Page 61

¢ Repetitive peak reverse voltage Vrm=650V Heatsink

e Fast switching operation / Low recovery loss
Fast switching characteristics
Vim -650V SiC-SBD vs Si-SBD s
Vi 1 650V 15 Ta=25 o
Ieave) 1 6A, 8A, 10A e Sj-SBD §-
VF $1.35v 1: Cathode 10 . -
Package :TO-220AC 2: Anode = e SiC-SBD §
Tjmax  :175C 1 2 15 <0 3
]
High efficiency of PFC circuits £0
by high-speed switching SiC-SBD ©
ﬁﬂﬂﬁ -5 er-Si
-10
Prc  PFCoutput 0.0 0.1 0.2 03 Y
AC input controller Time (ps) g
~ =}
100V~240V | o
(NEW J g
EXPJ102NO9N8R-G / XPJ101INO4ANS8R-G - N-channel MOSFET 100V, 9.4m/4.4m ), 59A/122A D'Slféit‘;:grsfé‘ém
¢ 100V operation N-ch MOSFET, mounted in small DFN5060 package
e Low loss due to low on-resistance and reduced charge capacitance 3 phase motor drive Nch MOS FET
Vos - 100V > . t' T 1 o
Inpu )
Ves . £20V e Iy 2
Ip : 59A/122A \ | | 3 phase motor S
VGS(th) 1 2.8V | @ g
Roson  : 9.4mQ/4.4mQ (MAX) ! g} =
lpss . 1|J.A (VDs=100V,VGs=OV)
lgss 1 £100NnA (Vgs=+20V,Vps=0V) Motor [
Qg  7.6nC/15.0nC controller
Qg :3.0nC/6.0nC Source |
Q, :19.0nC/40.5nC Source 1 £
Package :DFN5060-8L (5.0 x 6.0 x 1.1mm) 1 g} 3
Tjmax  :150°C Souree { z
Gate g
’L & 4 2
oQ
a
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TOREX Product Groups and Features @TOREX

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

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) o
( 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, small to @
that can be used like an LDO with HiSAT-COT 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 lg, Low noise ®
eUltra-low quiescent current in the nanoampere (nA) eoFrom simple load SW to USB protection and
range, ideal for battery-powered applications ideal diode function
eVarious functions and 125°C operation required for elLoad SW to cut off power supply with Push Button SW
industrial equipment etc. for Preventing discharge during shipment / System o
power SW / Freeze measures ;f
g.
(9}
Charger IC . . 5
( Li-ion/Pol ITO Automotive IC Discrete
I-lon/Polymer . .
i S ( XD Series) (MOSFET, SBD/SiC SBD, TVS )
and Solid-State batteries )
eSmall, simple, and easy-to-use charger IC ®AEC-Q100 compliant ®MOSFET, Schottky barrier diode (SBD) and Transient %”
for Li-ion/Polymer eAvailable in wide rage of products such as LDO, voltage suppressor (TVS) usgd around powgr ' ‘é
eLDO for charging and battery voltage monitoring IC voltage detector, and watchdog timer management ICs and for various other applications 5
optimum for LTO and Solid-State batteries utilizing TOREX’s small, high-performance devices =
oQ
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Built-In Inductor DC/DC Converter Micro DC/DC (1) ( Selection Guide Page 48 2
g
M Features of TOREX built-in inductor DC/DC Converter Micro DC/DC § @
eSpace-saving : Minimizes circuit board wiring of peripheral components. Makes small solutions possible. g
eDesign simplification : Only an input/output capacitor for the main components. Significantly reducing design evaluation workload. §
eNoise reduction : The package configuration is optimized to suppress switching noise and achieves low EMI. ;
Q
eEasy thermal design : Uses proprietary high heat dissipation packages. : e
eHigh efficiency : Small / High efficiency, even at light loads with Ultra-low Iq DC/DC. Pocket type

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

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

B Typical Built-in inductor Micro DC/DC [ SEmeE ] [ Low lq ] Small

DC/DC
Package

pStep-up DC/DC 5
Multiple type g
XCL101 Low Iq High current | XCL102/XCL103 Low noise XCL104/XCL105 Multi-function 5
5.5V, 80mA@3.3V->5V > 6V, 450mA@3.3V->5V N 6V, 710mA@3.3V->5V S
lg=6.3uA, PFM, Pocket type 3MHz High current, | 1:2MH2 — = g
XCL100 Low-Ig, UVLO Pocket type Multi-function | Cool Post type Page 28 ; \ E ®
5.5V, 80mA@3.3V->5V E
Iq=7.0pA, PFM, Pocket type Ultra-low Iq OR connection s S
Page 41 DC/DC
Chip
NEW NEW Cool Post type o
XCL108 Ultra-low Iq XCL109/XCL110 Multi-function DCIDC o %
5.5V, 1g=400nA, Vs1=1.6V 6V, 610mA@3.3V->5V Sy S =
1.2MHz, 180mA@3.3V->5V 3MHz ;
Load disconnect, PWM/PFM Pocket type &
[¢’]
Pocket type
(@)
>
o
©w
Page 33 for technical details of -
Micro DC/DC XCL Series . =
3 ~
gr el
Product name : Left “PWM”, Right “PWM/PFM” control < ?;‘_
@™
(0]
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Built-In Inductor DC/DC Converter Micro DC/DC (2) @TOREX

( Selection Guide Page 48)

$10Npoid MaN

™
B Typical Built-in inductor Micro DC/DC [ Standard ] [ HiSAT-COT ] [ Low Iq ] Small =
z
P High-speed response/low EMI step-down DC/DC a2
—(FEATURED g
XCL243/XCL244 Small/Thin o]
HiSAT-COT Q
700mA, 3MHz = 6?
Multiple type, h=0.75mm Pocket type g
t Small/Thin 'OQ
p2P £
—————(FEATURED) 2 Ffi - FEATURED
! XCL241/XCL242 Ultra-low EMI Low EMI XCL239/XCL240 XCL237/XCL238 High current
! | HiSAT-COT HiSAT-COT HiSAT-COT
. | 500mA, 1.2MHz ¢ 1A, 3MHz 1.5A, 3MHz
' | Pocket type Pocket type Multiple type —
. o
: HiSAT-COT ) g
. High-speed =
: :
: XCL201/XCL202 Ultra-low EMI XCL205/XCL206 ) XCL211/XCL212 High current o
! Low EMI m |l E
' | 400mA, 1.2MHz o 600mA, 3MHz High current| 5 . 2.4MHz o g
i Pocket type | FB type and Vour fixed . . FB type Z
| Pocket type ! Multiple type s
T/ L DC/DC 9
Chip
P Ultra-low Iq Step-down DC/DC
,________________________________________________f?'_’ ______________________________________________________ Cool Post type s
{ S v
' | XcL210 Ultra-low Ig XCL232 Ultra-low Iq XCL233 Ultra-low Ig, Vour selectable e o &
' | 50mA/200mA, 1g=0.51A — | 150mA, 1g=200nA » | 150mA, 1q=200nA, VSET = 8
| PFM Ultra-low Iq | PFM VSET function | PFM £
i | Pocket type Pocket type (Vour selectable) Pocket type a
T T Page P.28 o
............................................................................................................ =
3
P High-voltage Step-down DC/DC -
NEW NEW Page 33 for technical details of »
XCL247/XCL248 Low noise High voltage XCL249 High step-down ratio Micro DC/DC XCL Series > ©
36V, 600mA, 1.2MHz, FB type 60V, 150mA, 1.0MHz, FB type gr g
Space-saving, Low Ig, 100% Duty ratio Space-saving, Low Iq g <
el
Cool Post type Pocket type Product name : Left “PWM”, Right “PWM/PFM” control g S
@™
o
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DC/DC CO nve rter (1) ( Selection Guide Page 49 ) g
o
2
c
@ 2
B Features of TOREX DC/DC converter |
eSpace-saving : Achieves space-saving not only with the IC but the peripheral components can be also made smaller. ;
o fol,
eHigh-speed transient response : HiSAT-COT realizes high-speed transient response/good output stability and miniaturization of peripheral components. H|PSaAgTe;§C2)T 8
o
eHigh functionality : Supports power supply start-up/shutdown sequences. =
S~
eUltra-low Ig : Ultra-low Iq technology for higher efficiency and longer battery life. s 3
3
)
W Typical DC/DC converter [ Standard ] [ HiSAT-COT ] [ Low Ig ] Small als
o k=3
O 7]
P Low voltage Step-down DC/DC
o
FEATURED FEATURED FEATURED SN
XC9290/XC9291 Ultra-small XC9285/XC9286 XC9287/XC9288 XC9289 Ultra-small e
HiSAT-COT @ | Hi{SAT-COT ———> | HiSAT-COT — HiSAT-COT, MODE selectable §'
6V, 600mA, 4M/6MHz Small 5.5V, 1A, 1.2MHz High current | 55y 1.5A, 1.2M/3MHz Small 5.5V, 1.5A, 1.2M/3MHz -
c
HISAT-COT Small package £ o
Mount Area High-speed ~
1.5x2.1mm=3.15mm?’ =
XC9235/XC9236 Low noise High current | XC9242/XC9243 High current =
5.5V, 600mA, 1.2M/3.0MHz —> | 6V, 2A, 1.2M/2.4MHz
FB type and Voyr fixed FB type
e
. 2 o
1 Ultra-low Iq Low Iq g §
s VSET function XC9289 g‘
XC9290/XC9291 XC9265 Ultra-low Iq (Vour selectable)( xc9276 Ultra-low Iq, Vour selectable HISAT-COT 1.5A o
World’s smallest class solution size 50mA/200maA, 1g=0.5pA > | 150mA, 1q=200nA VSET Small Solution size g
3.15mm’ PFM PFM .
3
o
e

Product name : Left “PWM”, Right “PWM/PFM” control

aAnowWwoINY
segeyoeq / oddng
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DC/DC CO nve rter (2) ( Selection Guide Page 49, Page 50, Page 51) g
o
<
c
@ 9
B Features of TOREX DC/DC converter |
eSpace-saving : Achieves space-saving not only with the IC but the peripheral components can be also made smaller. ;
fol,
eHigh functionality : Step-up DC/DCs have options (Bypass/Vour OR/Load disconnection) for various power supply configurations. 8
o
eUltra-low Iq : Ultra-low Iq technology for higher efficiency and longer battery life. =
o B
n 3
Q.
W Typical DC/DC converter [ Standard ] [ Low Iq ] Small Page 28 Page 41 &
o
P Medium and high voltage Step-down DC/DC P Low voltage Step-up DC/DC XC9147/XC9148 Multi-function e
T
6V, 750mA@3.3V->5V “@
XC9220/XC9221 16V, XC9270/XC9271 30V, 2A 1.2M/3MHz
Controller for driving Pch FET | ======»| 300k/500kHz, Sync CLK : . .
Bypass/VOUT OR/Load disconnection
300k/500k/1MHz, FB type 30V FB type
1High current/High efficiency
36V 1 60V Multi-function g
w
36V, 600 ANEW 60V. 300mA XC9140 Low Iq High ; XC9141/XC9142 Low ripple =
XC9704/XC9705 36V, m . WGP B0, ST . 5.5V, 19=6.3WA, PFM '8hcurrent 1 g6y 500mA@3.3V->5V g
Space-s_avmg, Low Ig, 100% Duty ratio Space-s_avmg, Low Ig, High ste|:|>-dowr|1 ratio 80MA@3.3V->5V — 1.2M/3MHz e
36V, Ig=11pA, 1.2M/2.2MHz 60V, 1g=12uA, 1IMHz, MODE selectable Bypass/Load disconnection Bypass/VOUT OR/Load disconnection o3
FB type FB type High voltage 5 0°
~
Step-down l s
Page 39 Ultra-low Iq S
High current High current Xc9145 Ultra-low Iq FEATURED
UNDER DEVELOPMENT UNDER DEVELOPMENT 5.5V, 1g=400nA, Vs;=1.6V
ezl S XC9711 60V, 1A 1.2MHz, 430mA@3.3V->5V g
36V, Ig=10pA, 800kHz Space-saving, Low Ig, High step-down ratio L.oad dis:connection‘ PWM/PFM ol N
FB type 60V, Ig=10nA, 800kHz, MODE selectable ’ 2 g
FBtype é
»Medium and high voltage Step-up DC/DC &
(@]
=
60V 300mA DC/DC : XC9702 e B )
, / . . XC9119 Space-saving ) XC9103/XC9104 ®
World’s smallest class solution size High current . 0
9.4mm x 7.4mm = 69.6mm? 100mA@5V->12V e | CONtroller for driving Nch FET
’ : ’ \1MHZ, PWM, FB type 100k/180k/300k/500kHz
FB type g
( z %
- X z
XC9133 LED / Back Light Driver & 9
3.6V-> 3~4x LED, 20mA 2 3
| PWM dimming control Product name : Left “PWM”, g 8
Right “PWM/PFM” control UE
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VOltage REgUlator (LDO) ( Selection Guide Page 52, Page 53, Page 54 g
o
<
c
© g
B Features of TOREX Voltage Regulator .
eUltra-small : Wafer level and low-profile packages. ;
fol,
eUltra-low Iq : Achieves long battery life. 8
o
eVarious controls types : Green Operation (GO) type achieving both low Iq and high-speed response in addition to low Iq type and high-speed response type. =
: : B
i PpLow input voltage, Bias type §.
M Typical Voltage Regulator . GO : s
yp g g Standard Low Iq High-speed (Low Iq / High PSRR) Cap Less XC6601 B
! - ~ - ~ (@) o
P Low voltage Low Iq ! 300mA, Viw=1V", Vour=0.7V o B
GO, High-speed, FEATURED | Vbias=2.5V~, 60dB, Ron=0.34Q O 4

4 7\ H
XC6215/XC6506 Low Ig LowRon | XC6241 GO High current | XC6220 GO, High current ' High current
150mA, 1g=0.8pA > | 150mA, 19=0.6pA@PS > | 1A, 1q=8HA@PS, Inrush prevention l Multi-function

\R0n=2.3Q/2.60 ) Ron=0.87Q), 60dB Ron=0.18Q, 50dB -

P N , XC6602/XC6603/XC6604 =
XC6504 Cap. Less, Low Iq High current XC6503 Cap. Less, High current 1A, Viu=0.5V~, Vour=0.5V~ o A
150mA, Iq=0.6pA > | 500mA, Ig=15pA ' Vbias=2.5V~, 75dB, Ron=0.15Q 2—

( Ron=2.10 ) Ron=0.63Q Current limit/Soft-start external adj. §

@
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” X (=%
s =
P Low voltage High-speed 3 ®
{ XC6415 2ch x 200mA w =
- =
65d8B, Ron=10 ) _ [ xce223/xc6229 High current, | XC6227 XC6230 Multi-function
XC6221 XC6233 High-speed Ultra High-speed: 80dB Multi-function| Reverse current prevention High current: 2A, Ron=0.18Q
200mA, 1g=25pA 200mA, Ig=45pA, 75dB Inrush prevention, 300mA, == | High current: 700mA 70dB, Inrush prevention —
70dB, Ron=0.8Q \Inrush prevention, Ron:l.ZQ) Ig=100pA, Ron=0.67Q/0.53Q Ig=100pA, 65dB, Ron=0.4Q Reverse current prevention §_ @
[¢°]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 £
]
»Medium and High voltage (XC6505 10.5V, ) High-speed [ XC6201 10V, Low Iq P Negative Voltage 2
Low g, High-speed = | 200mA, Iq=2pA XC6902 3 pin “
\ZOOmA, Ig=5.5uA, 60dB ) 16V, 200mA, mg
‘ 20V, Ron=4Q, 45dB or?;
s Low Ig, High-speed -
XC6216 28V, Low Iq - (FEATURED) CE function
150mA, Ig=5pA XC6705/XC6706 20V -
| FB type/Vour fixed ) Seamless GO > o
200mA, Ig=1.2pA, 50dB XC6901 CE function g B
. ! ’ ! J o =
(XC6701 28V, High-speed | XC6702 36V, High-speed 124V, 200r2A, 23
150mA, 1g=50pA - » | 300mA, Ig=40pA HE=A0) 5D g 3
| 50dB ) 36V, High current 65dB, Inrush prevention %
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Voltage Detector, Watchdog Timer (RESET/WDT) ( Selection Guide Page 55 2
o
t
c
@ 9
Bl Features of TOREX Voltage Detector & Watchdog Timer |
. 5
eUltra-small : Ultra-small package and low-profile package. 5
eUltra-low Iq : nA level low Ig achieving long battery life. 5
(@]
eMedium and high voltage monitoring : Separated Sense pin (Vsen), Adjustable Hysteresis (HYS) /wide-selection, Detection Delay. =
Q
eVarious functions : Release Delay, Manual Reset (MR), Output logic: RESETB/RESET S a'?
. o B3
M Typical Voltage Detector [ Standard ] [ Low I ] Small S E
'e) (7}
/’ Separated Sense pin (Vsen) - ———(FEATURED),
XC61C/G Simple function XC6127 Fixed Release Delay XC6127 Multi-Function E - XC61_38 Sen.se ) 9 g el E
10V, 19=0.7pA 50~800ms Detect/Release Delay ! b e el . : =
1g=0.7uA, +0.8% external adj. i Vop: 0.5HA, Vsen: 0.1544, +1.5% . i S
RESETB/RESET, MR 19=0.58A, +0.8% : Detect/Release hysteresis : 5 50@ : %
A RESETB/RESET, MR : Detect/Release Delay external adj. : 3
1 RESETB/RESET, MR ; =
Rel Del Low| ' High voltage - B
elease Delay owlq i : Monitoring il o
10V Internally fixed 1 Multi-function . H|g\|/1 Voljcage 1 Page 45 Ly
operation ! sen Pin : E
- ~ e ' ™\ ( . ! O
XC6119 I'| XC6118 Separated Sense pin Multi- XC6132/XC6134 Separated Sense pin | =
Release Delay external adj. 1| 19=0.8pA, +2.0% function, | Hysteresis external adj. :
Release Delay 19=0.91A, +2.0% ) Vsen separated i  Release Delay external adj. ) 125°C | Detect/Release Delay external adj. i
XC6126 Simple function / p N —_— p < ( RESETB/RESET, MR, 125°C : S @
1g=0.7pA, +0.8% Ultra-low Ig XC6136 Ultra-low Iq ' | XC6135 Separated Sense pin \ P ! o @
> | 1q=88NA, +0.8% '| Ultra-low Iq, lg=44nA, +0.8% XC6133 Release Delay external adj. ! 2 g
| RESETB/RESET ) : | RESETB/RESET ) Separated Sense pin i E
] RESETB/RESET, MR, 125°C ! g_
I‘ - J ,' )
\\ __________________________________________________________________ ’/ o
5
B Typical Watchdog Timer (WDT) + Voltage Detector ®
XC6121/XC6122/XC6123/XC6124 Delay/WDT external adj. XC6130/XC6131 Delay/WDT external adj. 2
Delay/WDT internally fixed > | MR or WDT function ON/OFF control > 3
Ig=10pA, WDT: 50~1,600ms 125°C g 2
Release Delay: 3.13~400ms ° E
WDT function ON/OFF control 5 F
[0)0]
(0]
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Load Switch, Push Button Controller (Selection Guide Page 56, Page 57 ) ;
o
t
c
@ 9
B Load Switch |
eSimple type : For internal power supply line distribution. 5
eQutput protection : Current limit/protection for USB line, etc. Current limit external adjustment / Error flag function available. 8
o
eBuilt-in Ideal Diode function : Low VF 20mV / Low leakage / Reverse current prevention, also with protection functions. Two channel products also available. =
2 F
2
B Typical Load Switch [ Standard ] [ Low Iq ] Small 8
o)
|} =
Q) o
»Simple type P . p S H
XC8101 Switch for internal power lines High current( 8102 Switch for internal power lines ON g
6V, 200mA > | 6V, 400mA
\Ron=0.7SQ, Ig=3pA ) \Ron=0.280, Ig=4pA
. p \Current Iimit( N
P Output protection XC8107 Selectable current limits external adj. { xc8108/XC8109 Current limit external adj. =
. - — ~ ~ A =
for power supply lines 5.5V, 0.5A/1.0A/1.5A/2.0A, Ron 85.mQ 5.5V, 0.9~2.4A/0.075~1.3A adj., R0|:1 85mQ o o
Soft-start, Reverse current prevention, Flag Soft-start, Reverse current prevention, Flag 2
& / & J gr
o
- - FEATURED) |y;op, - (FEATURED] o1, - NEW 5
P Built-in Ideal Diode function XC8110 500mA, Ideal Diode ' current XC8111 1A, Ideal Diode . current XC8114 3A, Ideal Diode . = g
True Reverse current prevention — True Reverse current prevention — True Reverse current prevention v 2
Ideal Diode 2ch OR connection \6\/’ Ron=120mQ, IEC 62368-1 certified 6V, Ron=120mQ, IEC 62368-1 certified ) 6V, Ron=60mQ =
Page 29 Page 40 XC8112 2ch x 500mA, XC8113 2chx 1A, g
Ron=120mQ/ch, OR connection Ron=120mQ/ch, OR connection -
B Push Button ° I
o e
ePush Button Load SW : Current consumption 1nA at shutdown, for preventing discharge during shipment / System power switch / Freeze measures. 2 5
o
ePush Button Reboot controller : Long press of Push Button outputs reboot signal. gu
For countermeasures against freezes by system reset or toggling the power IC enable. =
B Typical Push Button Controller =
e {FEATURED, FEATURED, o
P Push Button Load SW XC6194 XC6194 Shutdown/Wake-up SW XC6193 High current, Driving External Pch FET "
Page 29 1.8V~6V, 1A, 0.14Q, Power Good Hmt Shutdown/Wake-up SW
Isre=1nA, 1g=0.13pA T it 1.8V~6V, lsrs=1nA, Ig=0.13pA g
_ . External FET £ 3
P Push Button Reboot controller XC6190 Reset by long press at freeze § =
2 SW inputs, Press hold time: 7.5s/12.5s/ad;. = g?
= (0] ~
\Iq-0.0luA ) %
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Charger IC : For Li-ion/Polymer, LTO and Solid-State batteries (setection cuide page 58) ;
o
<
c
@ 9
B Charger IC for Li-ion/Polymer batteries .
. o 5
eSupports charging currents from 1mA to 800maA. [! ! 5
eFor small-capacity Li-ion/polymer batteries, the multi-function all-in-one charger IC XC6810. e — : 8
o
XC6810 + XCO291 d
Rttt s [ Standard ] [ Low leakage ] Small znon X 3-‘.. S =
' | XC6808 CC=5~40mA ! C °H
| Ultra-low leakage, lgar=0.1pA . L ] 5
\ | CV=4.20v/4.35V/4.40V U sl _ N o npur v MO - B
1 i 1 J (@)
| Battery Temperature Monitor | Multi- | XC6810 CC=1~25mA, Ultra-small package . XC6810 s E
i i function _32 c~ g : o Kz
! Low ' Vy=3.5~28V: Ready for Energy Harvestings so SHON
P2P —
; 1 leakage : CV=3.80V~4.40V, Current Path
i i Battery Temperature Monitor CHG/BATmonEN [
' | XC6803 CC=40~280mA 1 ! Charging state & Battery voltage monitoring Thermistor BAT BATMON i
. ; Shutdown/Wake-up, Charge ON/OFF Li-fon/Polymer_| _ (NTC ake- S =
: XC6804 CC=200~800mA : | Shutdown/ 17, Clieige Ch) ) oy | THN  WakeUp 5
! CV=4.20V ! = I | o ISET Vss ] u
. Battery Temperature Monitor : olution example - Rser " \’fus W =
' S Page 25 g
STt i n £
e 2
ny
B Charger IC & Voltage monitor for LTO and Solid-State batteries =
. N . S]
e DO for charging and battery voltage monitoring IC recommended by LTO and Solid-State battery manufacturers. =
oLDO for charging is selected based on operating temperature and output voltage including temperature variation
eSelect a battery voltage monitoring IC set at a voltage to be released at the start of charging, ~6V SBD 1827V 5 u
. . . —>—4 LDO for Charging > S o
depending on maximum temperature of the battery and operation. XC6240 _T_ = §
XC6242 (For105°C) A o
[ Standard ] [High Temperature] I Battery Voltage ;
) CE monitor : XC6140 ESVETB c
»LDO for Charging XC6142 (For 105°C) o
(XC6240 For 85°C ) XC6242 For 105°C . orRETT
Y >
Vour = 2.63V (2.70V@85°C ) m Vour = 2.63V (2.70V@105°C ) 2
or ni
| 150mA, 1g=0.8A, l5=0.24pA | temperagture 150mA, 1g=0.81A, lsn=0.24pA °
*For charging at a lower voltage, use XC6215, Vour=2.5V. Recommended charger IC/monitor for LTO and Solid-State
Batterv voltage monitor atteries may vary depending on the battery used/conditions. o
y voltag i — batt d d the batt d/conditi g
(Xc6140 For 85 ) XC6142 For 105°C g Q
Detect: 1.6~2.2V _'For High Detect: 1.6~2.1V For details, please contact the battery manufacturer and us. 3 %
\Release: 2.475V, 1g=104nA ) temperature Release 2.450V, Iq=104nA g §
QU
oQ
(0]
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Automotive IC ( Selection Guide Page 59 ) g
o
<
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B Features of TOREX Automotive IC (XD Series) .
. - . 5
eAutomotive reliability support : AEC-Q100 compliant. 5
eQuality management : Statistical Process Control (SPC) and Measurement System Analysis (MSA) are used for process control. 8
o
eManufacturing process control : AEC-Q001 / AEC-Q002 compliant. =
S~
eTraceability : Manufacturing/sales traceability is enhanced compared to general products (XC series). s 3
i o B3
-IIAEout automotlve products / S E
B Tvpical Automotive IC (XD Series [ ] [ ] [ L ] -Torexs automotwe products comply ‘ i
P ( ) Sk Lowlq High-speed ’wnh the guwdeilnes of AEC-Q100.
P Voltage Regulator _
=
o
XD6506 Low Iq XD6239 High-speed High Voltage | XD6216 28V, Low Iq XD6702 36V, High-speed g
C
6V, 150mA 300mA, 1g=100pA, 75dB > | 150mA, Ig=5pA 300mA, 1g=40pA g
1g=0.8uA Inrush prevention, Ron=0.66Q 30dB@1kHz 65dB@1kHz ;
X [
-
Iy
~
S
P Voltage Detector -
::’rimtary A Falling Rising
- )Multi-function| XD6132 Separated Sense pin High Voltage i : nput e o - _
XD6133 Delay extf-zrnal ad. H . | adi P Vsen pin XDG].'38 Ser?se pin 76V operation Voltage Release voltage: S w
Separated Sense pin — ysteresis external adj. Multi-function o7v -/ =V 4V a 2
RESETB/RESET, MR , 125°C Detect/Release Delay external adj. Voo: 0.5pA, Vsen: 0.15pA, £1.5% R ‘é 3.
RESETB/RESET, MR, 125°C Detect/Release hysteresis : 5~50% Hysteresis adj. : Vi S
Detect/Release Delay external adj. 7.5V -V ‘ -~ ~Detect Voltage: 2
RESETB/RESET, MR | | Vor &
1 l > o
. | | [
P Watchdog Timer (WDT)+ Voltage Detector REfETE A I =
outpu ‘ T
Delay/WDT | | l_‘
XD6121/XD6122/XD6123/XD6124 external adj. [ XD6130/XD6131 ‘u»: | : g
Delay/WDT time internally fixed == | Delay/WDT time external adj]. N L - _;gn
lq=10pA, WDT: 50~1,600ms MR or WDT function ON/OFF, 125°C oF PR c e
Release Delay: 3.13~400ms XD6132, XD6138 S &
€ - Ve &k Wide Hysteresis and Release/Detect Delay adj. g -
WDT function ON/OFF =
s B
oQ
a
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<
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Primary Battery : Small and Low Consumption Solutions :
o
» &
3 &
M 3V Li Primary battery or 2-dry cell : Supplying battery voltage to MCU directly 2
. . . For Li Multi-cell o
eChallenges : Preventing discharge of battery after shipment Page 34~ &
[1']
Countermeasure for system freeze Vin | (5) Ultra-low Iq RESET RESI;I'B <3
Low EMI and low ripple Step-up DC/DC for RF/Sensor XC6136N i z
=
§ \ =
T P TP T T ‘ e N PORor I/0 s g
! -0 - : \ (3) Ultra-low Iq \ | @ |5
*— — 9 StepdownDc/DC | ® »VDD ol =
‘ | (1) Push Button ‘ [ I o
L _ : | XCL233,XC9276 | & o
Li Primary (MnOo,)  :1.8~3.2v _ | § ; Load SW: XC6194 } (4) GO LDO ] § Low Ig MCU = |
(socl,)  :2.4~3.6V L SW._ SHDN | ! XC6241 T —
2-dry cell in series  :1.8~3.2V | A‘ A‘ b . I 2
! P e L—— N
‘;,,,,4,;;5?:”';), 777777777777777777777777777777 e Vo <
| ow
_ XBS013S (2) Step-up DC/DC ‘CE E
Push Button SW - PWM: 3.3V o
for both XC6194 and MCU - XCL104, XCL109 > . &
PWM/PFM: RF / Sensor g
XCL108, XC9145 - B
XCL105, XCL110 Sl o
XC6194 <l
Block Product Features (1) Push Button Load SW with Shutdown function : XC6194 Page 29 2
(1) Push XC6194 Isrs=1nA, Shutdown function(Ship/Ma!n power SW) Shutdown at shipment to reduce the discharge current from the battery to 1nA. .
button SW For system freeze (XC6194A), Preventing liquid leakage (UVLO) For Main power SW / Forced shut-down at system freeze / Prevention of battery s
. . =)
XCL109 / XCL110 |Built-in inductor, Small but high current, F-PWM, PWM/PFM liquid leakage. é
((NEW J|3MHz, 610mA@3.3V->5V c &
8
Built-in inductor, F-PWM, PWM/PFM (2) Step-up DC/DC for RF/Sensor EN
5) st XCL104 / XCL105 |1.2MHz, 710mA@3.3V->5V z
(2) Dg/':’D'gp Others: XC9147/XC9148, 1.2MHz/3MHz, 750mA@3.3V->5V eStep-up when only in use, cut-off by Load disconnection function when notin use. = £
] D)
Built-in inductor, Ultra-low Iq: 400nA, PWM/PFM eBuilt-in inductor Micro DC/DC is suitable due to small size and low EMI. @
XCL108 ((NEW J 1.2MHz, 300mA@3.3V->5V, Vs;=1.6V T
: ’ : P ST (XCL104/XCL105, XCL108, XCL109/XCL110) g
Ultra-low Ig: 400nA, PWM/PFM : 3
XC9145 1.2MHz, 430MA@3.3V->5V, Ver=L. 6V eFor RF/sensors always operating 5
— 400nA Ultra-low Ilg PWM/PFM step-up XCL108 and XC9145 achieving high- &
(3) SDtCe/pD-gown XCL233 Built-in inductor, 1g=200nA, PFM, 150mA, VSET(Vour selectable) efficiency always. © %”
XC9276 1g=200nA, PFM, 150mA, VSET(Vour selectable) eWhen low ripple is important $ 3
(%] ~
(4) LDO XC6241 1g=0.6uA, PSRR=60dB, GO, 150mA PWM step-up DC/DC XCL104, XCL109, and XC9147 are suitable for low ripple )
> (]
(5) RESET IC XC6136 Ig=100nA class Ultra-low Iq regardless of load. T8
-4
Z %]
S
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Primary Battery : Small and Low Power Consumption Solutions :
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 a
[1']
Small / Low lg / Long battery life ] . <
Example of adding Shutdown Function -
N g
1.8V~3.2Vm —— TN T T T T 3.3V =
-0 0-— [ o > VDD ® 3
v RESETB | Pushbutton | S‘Z?'D”g ow & 8
| (2) Ultra-low Iq RESET 6 »|POROr1/0 I Load SW | wiq > s
XC6136N ' | MCU / RF 2 9
| gy XC6194 | F 3
Low Iq -y ——————- 3 3 =
MCU / RF . o
1.5V battery Lx (1) Step-up DC/DC 33V VDD ﬂ B <
1x Dry cell :0.9V~1.6V PWM/PFM: r >
<
3V battery e CLios Xei1o I /o Added Push Button Load SW : XC6194 o
Li Primary ((';"(;‘gz; :;-Zy:-g l BAT | bEM: XCL100, XCL101 Sensor eFor Prevention of discharge after shipment =
,) 1 2.4V73. ! N
2-dry cell in series : 1.8V~3.2V I CE AL eMain power SW 2 g
For Bypass type XC6194 =
eForced shut-down at freeze Page 29 S S
Bypass \_ A ©
Page 28 s B
— (]
(@]
el
- >
Product Features (1) Step-up DC/DC for MCU . 3
(a) For low power consumption 3
Built-in inductor, Low Iq PFM o
XCL100/ XCL101 80mA@3.3V->5V, UVLO (XCL100) eGeneral use - Supply with always boosting at high efficiency % &
XCL110 (NEW) Built-in inductor, Small but high current, PWM/PFM For 3V battery :1g=400nA PWM/PFM step-up DC/DC XCL108 and XC9145 g g}_
. . . o
3MHz, 610mA@3.3V->5V High efficiency 89.9%@10uA - 2
(1) Step-u Built-in inductor, PWM/PFM For 1.5V battery : Built-in inductor PFM Step-up Micro DC/DC XCL101 o =
DC/pDCp XCL105 1.2MHz,710mA@3.3V>5V eLow Iq power technique - Boost only when MCU is active g °
Others: XC9148, 1.2MHz/3MHz, 750mA@3.3V-55V ap chniq "y =
ST iraton 1o 200mA. PUM/PEM Use products with “Bypass” function to boost only when necessary, and g
XCL108 [ NEWwW ] 1}12',\;:];20%%(2@323::(/ %ST:LEV' / supply through battery voltage when the MCU is in sleep mode for even lower a
power consumption. (XCL101C, XCL110C, XCL105B/E/H/K, XC9148B/E/H/K) &
XC9145 Ultra-low Ig: 400nA, PWM/PFM o
1.2MHz, 430mA@3.3V->5V, Vsr=1.6V K% é
(2) RESETIC XC6136 Ig=100nA class Ultra-low Iq (b) For Small / Low EMI E %
Use Built-in inductor Micro DC/DC (XCL101, XCL110, XCL105, XCL108) 0% g
3%
=,
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Li Rech ble Battery : Ultra-Small and Multi-Function Soluti ]
| ReChargeaple battery . fa-small an Uuiti-runcton solutions 2
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 / Charge status & Battery voltage monitoring 3.5V~ 28V, [XC6810 <
IN
Two-wire communication to Cradle / Supports various types of energy harvesting g % < :Hi §
i
— ? : N
T PMID ‘ ‘ CsO ¢ Solar and Other Energy Harvesting g %
>V USB etc. i (2) Step-down DC/DC 3.3V /o L 20 3.5V~ 28Vy [ XC6810 4 o
3VE2BV Vi | N\ | oD, | OUT Ultra-low Iq : XCL233, X€9276 (1.8V) VDD g5 N o e
Vs -|r Smallest area/Thin : XCL244, XC9291 J =]
| . W
L Ultra-low EMI : XCL242 No reveree current ; o
= A Low lq ion SBD required =
S VSET # MCU + RF prevention require e
: | (XCL233,XC9276) \ - ... ] 2
(1) Multi- P SHDN Charge state communication to Cradle 5
function CHG/BATmonEN Wi <
O . 2-wire
ISET Charger IC o/ < BATMON - 1/0 Charging case comm - > "
XC6810 Wake-U o Cradle v,  XC6810 = o
I SBD (Low IR) alilg g
ow =)
Ry, | TN E-ilon ﬁ XBS013S Sensor > cso g I
olymer \ ) Z B
5 o
o
7J; Push Button SW B
NTC for both XC6810and MCU (1) Charger IC suitable for small and small-capacity Li batteries : XC6810 -
®CC/CV control and protection suitable for Li batteries up to 50mAbh. z
<
eBattery voltage monitor, BATMON, for monitoring by A/D of MCU. 3
"]
Product Features oTwo types of the charger status monitor, CSO, are available. % &
~ = ~ = ~ . g as . =
3.5V™28V, CV=3.80V~4.40V, CC=1mA~25mA LED drive type and frequency notification type based on charge level which CH
Battery Temperature Monitor, Charge ON/OFF, Current path . . . . <~ 3
(1) Li Charger IC | XC6810 Charge status & Battery voltage monitoring can be used for two-wire communication with the charger case or cradle. @
Shutdown/Wake-up, Two-wire communication to Cradle eShutdown by SHDN signal to prevent discharge of Li battery after shipment. 2 8
Supports various types of energy harvesting @
YCLaaa 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 V. 5
(FeaTuReD 3MHz, 700mA elnput range up to 28V to support various types of Energy harvesting. &
=2
XCL233 Built-in inductor, 1g=200nA, PFM, 150mA, VSET(Vour selectable) @
(2) Step-down . - . . . g
DC/DC XCL242 ?uzl:\t/;ll_lnzlr;%%c;cz, HISAT-COT, Ultra-low EMI, PWM/PFM, (2) Various ultra-small step-down DC/DCs with low consumption VSET té’ %
. 7 0O
eUltra-low consumption / VSET function, Built-in inductor : XCL233 Page 28 * Z
XC9291 HiSAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA . 8 3
eWorld’s smallest solution with ultra low EMI 1XC9291 uNAEEY) > 8
XC9276 Ig=200nA, PFM, 150mA, VSET Page 32 T8
= a
S
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. . . 2
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 S
o
. . . . Q
eChallenges :  Prevention of discharge after shipment Configuration for charging control of Li batteries S
High efficiency / Ultra-low Iq Step-down in Wearable/Hearable/TWS, etc. <
Low noise LDO for RF/Sensor Ving,(5) Ultra-low Iq RESET | RESETE_ by the charging case/cradle side. 8
XC6136N >
Charge case / Cradle Wearable, TWS etc. ‘ﬁ o
® (7] o
o Q.
sy e Cso ‘ 777777777777777777 * v | (1) Li-ion/Polymer g pu 70\077»7 > g s
USB etc, | USB OVP ! (1) Li-ion/Polymer N } — 0 o-- 1 (3) Step-down DC/DC 1/0 PORor /O Charger : : (6) Ideal Diode o o
. OA] Ll Chorger:xceso2 | g e Ul oy gy el ° VDD RCo8ne xcesaa Sw: XC8110 & B
. T+ || Xce808/XC6803 | 1 (2)PushButton | XC9276 | 33v | ISET | CsO i
VS & D IseT THIN | Load SW:XC6194 | Smallest area: XC9291 | (1.8V) | L rg@“@;ﬁ R w
ok > LSWo SHDN | Ultra-low EMI: XCL242 § Low Ig MCU Riser Li-ion z
1 (7) XC6138 | \ * VSET‘A i Polymer ~
| | ! (XCL233, XC9276) ~ i PCM Z
T e Li—i:nLE:E ?*"6‘””% —————————————————————————————— opl /O eldeal diode only on the device side. S
Polymer } SBD (Low IR) CE Prevents terminal corrosion by reverse ~
L ﬁ XBS013S (4) LDO . N @
777 ﬁ: o0 S v current prevention. < g
Push Button SW — High PSRR :XC6233 > RF / Sensor . : : d
for both XC6194 and MCU eCharging is controlled on the charging case ® i
side, making it easy to stop output from Sl <
. . ° o
Product Features \_ the case after charging is complete. : S ®
Ideal Diode )
(1) Li Charger IC | XC6808 / XC6803 |CC/CV Charger, CC=~280/40mA, Battery Temperature Monitor Page 29
- - _ ush Button Loa wi utdown function : >
(2) Push 1A Shutd function(Ship/M W) 2)Push Button Load SW with Shutd functi XC6194 z
ste=1NA, utaown runction P, aln power <
button SW XC6194 For system freeze Shutdown at shipment to reduce the discharge current from the battery to 1nA. 3
. "]
XCL233 Built-in inductor, 1g=200nA, PFM, 150mA, VSET(Vour selectable) Main power SW / Forced shut-down at system freeze XC6194 > ¢
o . Page 29 =
Built-in inductor, HiSAT-COT, Ultra-low EMI, PWM/PFM, * &
(3) Step-down | XCL242 1_UZIM:ZmSO%Cm(X ' raow / (3) Ultra-low Iq Step-down DC/DC for MCU 2 §
DC/DC i< cui . la= - e
/ XC9291 HISAT-COT, Smallest area, PWM/PFM, 4MHz/6MHz, 600mA Ultra-low Iq DC/DCis suitable. (XCL233, XC9276 : 1q=200nA) VSET 5 §
9776 . VSET function lowers Voyr in sleep mode to achieve lower Iq. Page 28 o
Ig=200nA, PFM, 150mA, VSET(V. . .
Xc927 4=200nA, PFM, 150mA, VSET(Vour selectable) World’s smallest class solution XC9291 with ultra low EMI. T
(@) LDO XC6241 19=0.6uA, PSRR=60dB, GO, 150mA XCL242 for ultra-low EMI to further reduce noise to the Sensors. &
XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention o%r.
(5) RESET IC XC6136 Ig=100nA class Ultra-low Ig (4) LDO for RF/Sensor : XC6241 —1
o . . . . o
GO function automatically switches between low Ig and high-speed according to 2 |8
(6) Ideal XC8110 / XC8111 (True Reverse current prevention Ideal Diode Load SW h hieving both | . d high q ® =t
diode SW VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified the output current, achieving both low consumption and high-speed response. 5 g
- - - : USB OVP -
(7) Reset IC XC6138 High Voltage Sense pin: 76V, Wide hysteresis (7) RESET IC for OVP (Over Voltage Protection) of USB input : XC6138 RZI R S @
Z %]
S
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Li Rechargeable Battery : Multiple Power Rail Solutions

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

For Li Multi-cell
Page 34~

eChallenges : Small / High efficiency / High-speed response / Low EMI Step-down DC/DC
Automatic switching between 5V and Li battery / Current path function
Prevention of discharge after shipment / For system freeze T T
} (4) Push Button ]
Py } Reboot: XC6190 | Added RESET function
5v R _ (2) 2ch : XC8112/XC8113 LVIN___ RSTB_Sw1,2  atsystem freeze
USBetc. | USBOVP | 1 SBD | (3) HISAT-COT Step-down 4 L
W ] | XCL241/XCL242 oWy o
| CsO | | 3.3V I I
Vs [ 3.3~ | XCL239/XCL240 A 4 I P
‘ . 3 | 200mA I/0 I |
| } (1) Li-ion/Polymer 4.V 770\07}}77 | VoD 10 RESET |€ }
} * } Charger : XC6802 ‘ (2) Ideal Diode } - | Push Button SW x 1~2
. I/O (€~~~
| (5)XC6138 | XC6803/XC6804 SW : XC8110/XC8111 | | (3) HISAT-COT Step-down VDD_Memory
ISET THIN | 7Y ! XCL239/XCL240 15V -
e 4-——= XC9287/XC9288/XC9289 | 400mA
v CEe-AM\- MCU/SoC/FPGA
Riser . .1 A S (3) HISAT-COT Step-down » VDD C
NTC L'-'Ion i XCL237/XCL238 0.9V —-ore
Polymer XC9287/XC9288/XC9289
Nch FET XP222N / / 800mA
Added Shutdown function
for Shipment Ideal Diode
(2) Ideal Diode Load SW : XC8110/XC8111 Page 29
Block Product Features
(1) Li ch IC_|xC6803 / xCo804 |cc/cven CC="280/800mA Battery T cre Monit Ideal Diode achieves automatic switching between 5V input and Li battery
| harger areer == mA,Battery Temperature Wionitor VF loss is also reduced. Adding Nch FET enables Shutdown function at shipment.
XC8110 / XC8111 |[True Reverse current prevention Ideal Diode Load SW . . ..
) ldes! FEATURED) [VF=20mV, 500mA (XC8110), 1A (XC8111), IEC 62368-1 certified 2ch type XC8112/XC8113 achieves low loss for both 5V input and Li-ion battery.
diode SW XC8112 / XC8113 |2ch True Reverse current prevention Ideal Diode SW, VF=20mV HiSAT-COT
(NEW J |2ch x 500mA (XC8110), 2ch x 1A (XC8111), IEC 62368-1 certified  (3) Step-down DC/DC for MPU/Memory/FPGA (POL converter) Page 32
XCL241 / XCL242 |Built-in inductor, HISAT-COT, F-PWM, PWM/PEM HiSAT-COT controlled DC/DC with high-speed transient response
FEATURED) |1.2MHz, 500mA, Ultra-low EMI arranged as POL power supply.
Built-in inductor Micro DC/DC achieves miniaturization and low EMI.
XCL239 / XCL240 o .
(3) Step-down XCL237 / XCL238 Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM
DC/DC 1A (XCL239/XCL240), 1.5A (XCL237/XCL238)
FEATURED (4) Push Button Reboot controller : XC6190
XC9287 / XC9288 |HiSAT-COT, F-PWM, PWM/PFM, Selectable by MODE Added Push Button Reboot IC that can reboot the system by long pressing
XC9289 1.2MHz/3MHz, 1.5A the physical SW for freeze countermeasure.
(4) Reboot IC XC6190 For system freeze, Hold SW 1 and 2 “L” to output reset signal Physical SW can be shared with other uses.
USB OVP
(5) Reset IC XC6138 High Voltage Sense pin: 76V, Wide hysteresis (5) RESET IC for OVP (Over Voltage Protection) of USB input : XC6138 QA s
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Low Power Consumption by Utilizing Operation Range of MCU/SoC : VSET, Bypass

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

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

¢ 3V is required for the analog part and high-speed processing,
but a low supply voltage such as 1.8V can be used during sleep mode.
This results in lower power consumption.

®TOREX Proposal : Low power consumption by changing output voltage

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

P Ultra-low Iq Step-down DC/DC with VSET function : XCL233, XC9276
*\/our can be switched by the VSET pin.
*200nA Ultra-low Iq achieves always high efficiency: 85.5%@10uA

Li-ion
3v~4.2V
Ultra-low Iq VDD
a Step-down DC/DC Low Ig
XCL233 MCU / RF
l
1 PCM XC9276 VSET 1/0

7;7 H : Step-down to 3.0V
L : Step-down to 1.8V

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

Change supply voltage according to MCU operation

~

3V 3V a \ In case of 3V
] ] o 4 .
A @ 12 W Power consumption
ty ty c -55%
3| 18V 1.8V 1.8V %
% 4= Sleep »r—i+-Sleep »—+-Sleep—+>  E In case of 1.8V
2 Active Active 2 5.4 uW
> S 3V
) 1.8V
% A 3 pA
> a
Time Reduced power consumption while MCU in Sleep

-

P> Step-up DC/DC with Bypass function : XCL110B, XCL105B, XC9148B/H
eSwitching between voltage boost and battery voltage through

eDuring MCU sleep, supplying through battery voltage, and Iq of the IC is OpA.

Li Primary
1.8V~3.2v
Step-up DC/DC VDD
XCL110B, XCL105B Low Iq
E— XC9148B/H MCU / RF
I Bypass type CE < 1/0

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

M Bypass type Step-up DC/DC

| mA
Product Features Vin (V) | Vour (V) | lour (MA) Package Product Features Vin (V) | Vour (V) @ZU;(Veév Package
XcL23s \E;?EI;(I\;] m(:zlcetcot;ble) 18~60| 2230 150 €L-2025-03 XCL110B  [Buil d 0.65~6.0 CL-2025-02
out . . uilt-in inductor .65~ 6. - -
-m 2 values 2.5x2.0x1.04mm ~
1g=200nA, PFM ( : (NEW ] |PWM/PFM,3MHz | V=09 18755 610 (2.5x2.0x1.04mm)
USP-8B06 (2.0x2.0x0.33mm) . -
VSET(Vour selectable) 0.5~3.6 Built-in inductor 0.65~6.0 - DFN3030-10B
XC9276 i 1.8~6.0 150 SOT-26W (2.8x2.9x1.3mm) XCL105B PWM/PFM, 1.2MHz| Ver = 0.9 1.8~5.5 710 (3.0x3.0x1.7mm)
1a=200nA, PFM 2 values WLP-6-03 (1.72x1.07x0.33mm) ' 7
PWM/PFM 0.65~6.0 N USP-6C (1.8x2.0x0.6mm)
XC9148B/H 1.2MHz/3MHz Ver=09 | 18750 750 SOT-89-5 (4.5x4.6x1.6mm)
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Further Lower Consumption / Battery Life : Ideal Diode, Push Button Load SW

&5 TOIREX

M Ideal Diode to reduce power loss of diode

eTechnical trend and challenges

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

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

efficiency and miniaturization.

oTOREX Proposal : Significantly reducing VF loss
P> ldeal Diode Load SW: XC8110 / XC8111, XC8112 / XC8113

eAchieving VF=20mV. Loss is 1/20 of SBD@200mA or less and 1/6@500mA.

Parallel connection of XC8112/XC8113 halves VF at high current.
Leakage current is O uA, preventing reverse current harmful to batteries.

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

>

A

| ”Ship function” to prevent battery discharge during shipment.

eTechnical trend and challenges

eDischarge current from the battery after shipment is so large that the

battery may not be usable at the time of usage.

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

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

*Ship function greatly reduces discharge after shipment to 1nA.

eUseful as main power switch as well.

Turn ON by the push-button, and OFF by the signal from MCU to SHDN

INZAAXAM I A 1oneq 9|qeasieyday | Araneq Atewid

after processing termination. Safety shutdown is possible.

3 Schottky ©
iode - Ve= E deal Diod ' Barri . 9
Ideal Diode : Ve=20mV = | | aea Dlode | Darrer *At system freeze, long pressing the push button forces OFF. s
- /
Vour Z / / / (XC6193A/XC6194A) 2
N A Cut OFF at Shipping, only 1 nA “’ =
3 A
0.1pF 5 /i 1.8~3.2V
T é} . * - ™ *>voo g
i i Push Button é Step-dc:-\lls)/g BC/DE §
Veorwaro 0.45V — Load SW : XC6194 ol 5
. . 20mV d Voltage : PG Low Ig MCU o
M Ideal Diode Load Switch Forward Voltsge : Vs (V) I "\ swonA 5
=
(0]
Product Features Vin (V) | Ron lour Package W /o 2
XC8110 500mA | WLP-4-02 (0.82x0.82x0.5mm) push Button SW [‘J . Shutdown by MCU m
-up by Push Button o
VF=20mV 120mQ SOT-25 (2.9x2.8x1.3mm) for both XC6194 and MCU 77 &
XC8111 3.6pA (Forward bias) 1A USP-6B06 (1.8x1.5x0.33mm . . . . =
OuA (Reverse bias) ( : B Push Button Load Switch with Ship function ‘-f‘
IEC 62368-1:2023 certified WLP-4-04 (0.82x1.48x0.495mm) &
XC8114 (XC8110/XC8111) coma 3A SOT-89-5 (4.5x4.6xL.6mm) Product Features Vin (V) Ron lout Package o%r
(NEW ) 1.5~6.0 DFN1820-6G (1.8x2.0x0.6mm) XC6193 Isrs=1nA . Internal 1A
] Shutdown function + External Pch FET %
XC8112 2ch (Parallel is allowed) 5 % 500mA ——— |(Ship/Main power SW) L8~ 6.0 USP-8BO6 g
@ VF=20mV 2¢ch x XC6194 For system freeze ’ ’ (2.0x2.0x0.33mm) 3
XC8113 i 120mA FEATURED ( / ) g
OpA (Reverse bias) 2 x 1A 2¢ch OR connection UVLO: Prevents battery leakage ®
((NEW J | IEC 62368-1:2023 certified -
Page 40 5‘
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. . . =2
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 PWM: XCL109 3.8V | other RF S
200mA PWM/PFM: 400mA % -
* (2) Load switch VBP0 o XCL110, XC9145 g8 3
RC Dela plcE  XCB102 < > 5
(3) Fixed Release Delay Y = seb FPGA/ SoC g =
=z =
e - POR or I/0 (1) HISAT-COT Step-down |2
XC6127N RESETB XCL241/XCL242 18v | Analog =3
g w
MR8 o (1)HISAT-COT Step-down VDD_Memory XC9290/XC9291 200mA W
ﬂ XCL239/XCL240 1.5v /0 EN (5)LDO : XC6223 =
;7 XC9290/XC9291 300mA e
RC Delay P EN XC9289 =
Manual Reset E
(1) HiSAT-COT Step-down VDD_Core N
XCL239/XCL240 1.0V < &
. XC9290/XC9291 500mA . .
sequence wi elays Page 32 g\_ Q
z B
Block Product Features (1) Step-down DC/DC for MCU/SoC/FPGA, RF/Sensor (POL power supply) ° g
o
. . . 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 S .
. . . . o
DC/DC XC9289 HiSAT-COT, Ultra-small, E-PWM-PWM/PEM MODE selectable Ultra-low EMI Built-in inductor Micro DC/DC XCL241/XCL242, Page 33 % %
(FEATURED) 1.2MHz/3MHz, 1.5A World’s smallest solution size XC9290/XC9291. = §
XC9290 / XC9291 |HiSAT-COT, Smallest area, F-PWM, PWM/PFM m ?
(FEATURED] [4MHz/6MHz, 600mA . L 3 oY
[FeATURED) (4) 3.3V input monitoring and Start-up/Shutdown Power supply sequence o °
Low Iqg, Small size, 400mA, Foldback t limit . . . L
(2) Load SW Xca102 ow g, >mafl size, FTIMA, Foldback current im! Monitored by voltage detector with Manual reset function : XC6127 5
(3) RESET IC XC6127 Low lq, High accuracy, Selectable Release delay, Manual reset RC delay to the EN(CE) pin of each DC/DC is driven by XC6127 Sequence g
=
XCL109 / XCL110 |Built-in inductor, Small but high current, F-PWM, PWM/PFM for start-up/shutdown sequence. control -
wv
(4) Step-up ((NEW J|1.2MHz, 610mA@3.3V->5V Page 37 v 5
©
DC/DC Ultra-low Iq: =N i
a: 400nA, PWM/PFM 4)Step-up DC/DC for LPWAN and other RF o =
XCo145 1.2MHz, 430mA@3.3V->5V, Vs=1.6V (4)Step-up DC/ 8 3
Low ripple/Low EMI Built-in inductor Micro DC/DC XCL109/XCL110 and XC9145 5 8
(5) LDO XC6223 High speed PSRR=80dB, 300mA, Inrush prevention ‘i 43
| &
S
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5V : POL Solutions for Multiple Power Rails

&5 TOIREX

B POL multiple rails power supply for SoC/FPGA XC6130 :MRB V,, | (3)RESET (Vp=2.8V)
) XC6131A: WD EN > with WDT (2) start-up/Shutdown power sequence
eChallenges:  Stable operj‘uon XC6131B : WD ENB XC6130/ Xc6131 | <
Reduced CL/bypass capacitors A Sequence
- -/bypass cap . . resets | wohen A L & vbD_l/o trol
Small / High efficiency / Heat dispersion / Low EMI Yt or B j] contro
Start-up/Shutdown sequence ENB 7% MRB 3 PElgs
3.3V A = p— VDD_Memory
5V 300mA POR  1/0 -
® (1) HiISAT-COT Step-down VDD_IO > VDD Core
XCL239/XCL240 2 - \ \ \<
o gy XC9287/XC9288 1 —>
Time
(2) RESET RESETE I seb SOC/FPGA Sequence control of both rising and falling is realized with
with Release Delay > 1/0 Reset IC XC6119C and RC delay to EN of each DC/DC.
XC6119¢C {e.g.4.2V) 15V 1A The CL discharge function is used for the falling.
L 1) HiSAT-COT Step-down VDD_M . .
cd L o XCL237/XCL2’)38 —vemery eThe delay for each DC/DC to start turning ON/OFF is,
I ) ey XCo287/xcozss CLI taetay(on) = RX Cx (-In(( Vin = Ven) / Vin))
i taelay(or = RXC X (-In( Ven / Vin )
E 0.9V 1.5A * Ven is the threshold voltage of EN
1) HiSAT-COT Step-d A .
@) ;(CL237/XCI?2p380‘Nn VbD_Core eSet RC delays considering the soft-start time of each
» £y XC9287/XC9288 CLI _ DC/DC and the discharge time by CL discharge. )
(3) Start-up/Shutdown sequence J— (3) CL Discharge
with RC Delays E
HiSAT-COT XCL
(1) Step-down DC/DC for FPGA/SoC (POL converter) Page 32 Page 33
Block Product Features ) . .
High-speed transient response HiSAT-COT controlled DC/DC arranged as POL.
igt;:g;;ﬁ:ﬁ:g Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM Built-in inductor Micro DC/DC realizes miniaturization and low EMI.
(1) Step-down 1A (XCL239/XCL240), 1.5A (XCL237/XCL238) (XCL239/XCL240, XCL237/XCL238)
DC/DC
XC9287 / XC9288 |HiSAT-COT,
1.2MHz/3MHz, 1.5A, F-PWM, PWM/PFM (3) Freeze countermeasure with Watchdog timer : XC6130/XC6131
(2) RESETIC XC6129 Low lg, High accuracy, Detect/Release Delay external adj. Monitoring of 3.3V line voltage and detection of freezing by the WD function.
S Wor XCE130 / XC6131 WDT/Release delay adjustable by an external Cd In case of abnormality, SOC/FPGA is automatically restarted.
(3) MR (XC6130) or WD ON/OFF control (XC6131) Manual reset function is also available (XC6130)
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HiSAT-COT® Control for Fast Transient Response

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

eMiniaturization of circuits including peripheral components, and low EMI.

oTOREX Proposal : HiSAT-COT® controlled Step-down DC/DC converter
P> Significantly faster transient response

eCompared to conventional PWM and PWM/PFM control, it achieves
overwhelmingly fast response and thus good voltage stability.

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

: Vour (50mV/div) Vour (50mV/div)
a 1A 1A

|1mA M " . [ ImA == ' e
e 20ps/div lour (1A/div) e — 20ps/div lour (1A/div)

P Miniaturization including peripheral components

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

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

HiSAT-COT® Conventional

Mount Area
rRERRT T

Ic
CIN'J L

Overview of COT control and HiSAT-COT®

What is COT (Constant on time) control? A

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

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

oCCM (Continuous Conduction Mode) operation

kO _—— —————— ——————— (3. -3 kO —_— —————— ——————— (35 -3
—>—let=1/fosc Lx (2v/div)
- p— I-uq—u.l-l|—.p-nq—_i—!-l| b i e e
4 :on-‘ tﬂff-\ e IOUT riseS = R R R
N Duty ratio almost constant S YELELLTELY)
T - AN AW YA /
A A TR AN A AR a oTAVA /T VAVAYAY
J .. VR TAL ’_.' / . \ J Tconst )
o i A ATy e, TR UL

e TR o8
= i

X H A el - 141 Ay ;.

. s
P N g o——
® (WA 2s ) — [ b

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

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

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

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

eImproved the deterioration of load stability with an original circuit with

an additional amplifier.

J
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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.

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

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

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.

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

micro DC/DC
XCL240 3MHz

icro DC/D
XC9288 3MHz micro DC/DC

WCOINT/HE USP-6C Ravid

Evaluation

XCL242 1.2MHz

Near Magnetic Field

o
9.6x5.8mm = 56mm’ 6.5x3.0mm = 19.5mm? = i- (& |k
. . . . . g ~ 'g” CISPR32 Class B QP ';n CISPR32 Class B QP ;n CISPR32 Class B QP
.‘pu E !N I” IH
65% E 8 £ ‘_.r;,'u% o AR “ aarig
reduction B = el | I th = ||
Benefits of POL (Point of Load) power supply and Micro DC/DC & HiSAT-COT®
eShorter power supply wiring length. HiSAT
Stand-alone DC/DC Built-in inductor Micro DC/DC In addition to stable operation, reduced capacitors. FpGA /S Cc°'e1 T XCL
External parts : 3 pcs External parts : 2 pcs Heat source dispersion facilitates heat dissipation. OC , BE/BC
a ore
. _ o eUsing Micro DC/DC XCL Series H)'(sgtT ®» voD_lo T
P EMI reduction due to unique Built-in inductor structure with built-in inductor for POL converter |pc/pc | 71y y —
v'The pocket-type structure covering the IC with a coil and the optimum enables further miniaturization, Analog emory |49~ XCL
placement of the IC enable a significant reduction of radiated noise lower EMI, and easier design. HiSAT § o DC/DC
compared to the stand-alone IC. *HiSAT-COT provides highly stable X;ZL T
. . . DC/DC
v'Can be placed near RF ICs/Sensors, etc., contributing to miniaturization. \_Power supply, including transient response. Y,
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. . . =
12V/24V, Li Multi-Cell and 4-Dry Cell Solutions ;
o
» 3
S| E
3 o
. . . . . . T T T m s s s e s e N 2 &
W 12V/24V input, Li multi-cell and 4-dry cell operation: Low Power Consumption system (4-dry cell compatible, high efficiency ‘I =
eChallenges : Small / Low Iq / Simple i step-down solution for light loads. i %
Load transient response to RF/Sensor i (1) Low Iq LDO (2) Ultra-Low Ig i <
—p— — ——p -
12V/24V or 3 or more Li in series input 2-cell Li Primary or 4-dry cell in series : xcezo1 DC/DC : 3
] Vour = 5.8V XCL233,XC9276 | S
(2) VSEN High Volt : ’ % 3
vV igh Voltage | ReseTB g ’ 3 9
My Low Iq RESET = b=
XC6138 Vin. | (2)Low IqRESET | RESETB g o
g XC61CN 3 2
Ccd/MRB _|_ Voo 3 £
12V/24V, € o w
3 or more 2-Li Primary in series : 3.6~7.2V 2
Li in series (1) LDO PORor I/O 4-dry cell in series  :3.6~6.4V (1) LDO PORor 1/0 o
High-speed : XC6701 VDD ° Low Iq - XC6216 VDD <
XC6702 | 33v McU XC6201 o McU R
Low Iq : XC6216 200mA 100mA <
GO : XC6705, XC6706 GO : XC6705, XC6706 ~
1/0 l 1/0 21
c
CE CE a
(1)LDO (1)LDO o B
High-speed  :Xc6701| 3V Lowlg :XC6216 10%V . 2 e
Low Iq :XC6216 100mA XC6201 m s B
GO - XC6705 RF / Sensor GO - XC6705 | RF/Sensor 5
el
(1) Medium Voltage LDO z
Block Product Features S
eFor 12V/24V or 3 or more Li in series input 3
XC6701 28V, High-speed PSRR=50dB, 150mA . . . o)
Selecting by input voltage range and current consumption. o v
V, High- PSRR=65dB A . . . a @©
XC6702 36V, High-speed PSRR=65dB, 300m oFor 2-Li / 4-dry cell in series : XC6705/XC6706 § §
o
XC6216 28V, Ig=5uA, 150mA Seamless GO achieves both low Iq and high-speed response. = 3
(1) LDO o
XC6705 / XC6706 |20V, Ig=1.2uA, 200mA Supports high-speed response required by RF and Sensor. 5 s
PSRR=50dB, Seamless GO, Soft-start, CE (XC6705) 5 “
ac
XC6201 10V, 19=2.0nA, 200mA (2) 2-Li and 4-dry cell compatible, high efficiency Step-down solution for light loads 5
(0]
(2) Step-down | XCL233 Built-in inductor, 19=200nA, PFM, 150mA, VSET(Vour selectable) @10V low Ig LDO XC6201 + ultra-low Iq step-down XCL233/XC9276. §
0]
bc/bC XC9276 1g=200nA, PFM, 150mA, VSET(Vour selectable) %)
o
: : (3) RESET IC v 5
High Voltage Sense pin: 76V, 2 |8
XC6138 Ultra-low Iq Vpp: 0.5UA, Vsen: 0.15pA@12V eDirect monitoring of 12V/24V input with Vg pin of XC6138 i
(3) RESETIC Detect/Release Delay external adj., Selectable Hysteresis No dividing resistors required resulting in low Iq and high accuracy. % ;
oQ ~
XC61CN 10V, 19=0.7uA eFor 10V or less, monitoring voltage with low Iqg RESET IC XC61CN. = %
Z %]
S
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. =2
12V/24V Input : Small Solutions 2
o
» 2
s 5
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 :_;’;
=2
(a) Step-down to 5V, then create 3.3V and other secondary voltages (b) Output 3.3V directly .
[0}
3.3v =
12V/24V 5y 12v/24vV 300mA B
() -
(1) Primary > 5V (1) Primary VbD — > §.
Step-down DC/DC Step-down DC/DC 1/0 28 el
2 o
XC9704/XC9705 > 3.3V 7o XC9704/XC9705 > POR & g
PG (2) HiSAT-COT Step-down | 200mA VDD PG 2 3
I XCL241/XCL242 Low Ig MCU w
> w
(4) VSEN separated L p EN XC9285/XC9286 Low Ig MCU (4) VSEF:\lEzzgarated < i
> RESET v > »{1/0 g
Ven XC6138N - ;TB /0 SEN XC6138C . RESETB -
EN Cd/MRB RF / Sensor 2
cd/MR8 _|_ (2) HiSAT-COT Step-down 4—‘ / >
;7? XCL241/XCL242 3V E 2l¢
o , , XC9285/XC9286 100mA RF / Sensor £
Dividing resistors to V¢, for external setting (3) LDO: XC6233 » w g
o (0]
(4) VSEN separated €— . High voltage ~ B2
RESET : XC6118N (1) Primary step-down DC/DC for 12V/24V : XC9704/XC9705 Stgep-dowgn s B
XC6132N/XCE134N  —» Wide input voltage range for fluctuating input. Page 39 S
7j(HYS) 1L With a 100% maximum duty ratio, even if the input voltage drops significantly,
E cd the output voltage drop is minimized. <J<3>-
Miniaturization of products by space-saving including peripheral components. 3
Block Product Features High efficiency including light loads. % @
(1) Primary XC9704 / XC9705 |36V, F-PWM, PWM/PFM, 1.2MHz/2.2MHz, 600mA g 3
Step-down DC/DC ((NEW J |Low Iq=11pA, Space-saving, High efficiency at light load < 9
(2) Secondary step-down DC/DC for MCU/RF/Sensor o
XCL241 / XCL242 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM o ) ) . . o T 5
(2) Step-down 1.2MHz, 500mA, Ultra-low EMI Realizing stable operation, small size, low EMI, and low ripple by placing Built-in s \°
. . ~<
DC/DC HISAT-COT, F-PWM, PWM/PFM inductor Micro DC/DC close to the load as POL converter. (XCL241/XCL242) T
XC9285 / XC9286 |, L\ _ o B
-=vinz, (3) LDO for RF/Sensor : High-speed LDO XC6233 is suitable. g
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention High voltage @
; i . . . Monitoring L
High Voltage Sense pin: 76V, Ultra-low Iq Voo: 0.5pA 4) 12V/24V input monitoring Voltage Detector : XC6138 =
XC6138 Vsen: 0.15puA, Detect/Release Delay adj, Hysteresis: selectable ( ) / P & & Page 45 g e
eMonitoring with 76V high-voltage sense pin that supports overshoot. > 2
(4) RESET IC XC6132 / XC6134 |Separated Sense pin, Hysteresis ad]., Release/Detect Delay adj. g & & P PP § >
XCo118 S is | | " eDirectly monitors without dividing resistor, realizing low Ig and high accuracy, 2 s
t in, Low Ig, R D t j. . .
eparated sense pin, tow g, felease Delay external adl as well as supports Release Delay and Detect/Release Hysteresis options. = %
Z %]
S
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12V/24V : Multiple Power Rail Solutions 2
o
W 12V/24V POL multiple rail power supply 5§ @
o
eChallenges : Small / High efficiency / Low EMI power supply from 12V/24V, Start-up/Shutdown sequence "
(1) Compact Step-down To Gate driver 3
T ————————— 1 XC9704/XC9705 | -—————————— >
12V/24V : 5V In the case of 24V input (5) High-speed LDO 12v~18V ?DU
(1) Primary ¢ e XC6702 20mA 5
Step-down DC/DC ‘I\/IODE 33V y sV %3 g
XCo714 — > 300mA ¢ | GE— g £
PG (2) HiSAT-COT Step-down VDD_IO /o /o 28 el
XCL239/XCL240 , 1 %’; g’
—{ RCDelay [ »{EN  XC9287/XC9288 FPGA/SoC z =
3) VSEN ted < 3
o xceiggira : 58D > (4)Step-up DC/DC OLED, LED w
Veen > ° POR or I/O XC9133 for LED 12v ’ w
T RESETB 1/0 P CE  XC9119 50mA ~
o ) ~ Cd/MRB ® (2) HiSAT-COT Step-down VDD_Memory 2
Dividing resistors to Vg, for external setting ;I; XCL239/XCL240 1.5V say =
1A » .
(?E\QSEETN )S( i%irf;zd <« 1 ©—| RCDelay - EN XC9287/XC9288 (5) LDO SomA OP amp, E
XC6134C (Hys Adj.) > /0 pice X628 senser 2|e
(2) HiISAT-COT Step-down ———— VDD_Core o
Athvs) 1 XCL237/XCL238 0.9v S S
“AMA-- T o | RCDelay [ » EN  XC9287/XC9288 1.5A s B
High voltage = =
Step-down @)
Sockl —— rot (1) Primary Step-down DC/DC for 12V/24V input Page 39 -~
ocC roduc eatures
XC9714 36V, F-PWM - PWM/PFM MODE selectabl Wide input voltage range to handle input line overshoot. Space-saving including z
, F- - selectable . . .. . . .

) pri 800KHz, 2A, Low Iq=10pA peripheral components. High efficiency even at light loads. Low noise by switching §
rimary Py . . =
Step-down DC/DC| XC9704 / XC9705 (36V, F-PWM, PWM/PFM, 1.2MHz/2.2MHz, 600mA between F-PWM and PWM/PFM using the MODE pin. > ¢

((NEW J|Low Ig=11pA, Space-saving, High efficiency at light load NS g DC/DC for EPGA/SoC ( POL : HiSAT-COT XCL % g
-down r wer > | &
XCL239 / XCL240 |Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM (2) Step-do /bC fo /SoC( power supply) Page 32 Page 33 = %
(2) Step-d XCL237 / XCL238 |[1A h(XCL239/XCL240), 1.5A (XCL237/XCL238) High-speed transient response HiSAT-COT controlled DC/DC arranged as POL. m <
ep-down Others : XC9287/XC9288 1.5A,1.2MHz/3MH . . . . o 2
DC/pDC ers / Y z Built-in inductor Micro DC/DC realizes miniaturization and low EMI. o “
XC9287 / XC9288 |[HiSAT-COT (XCL239/XCL240, XCL237/XCL238) >
1.2MHz/3MHz, 1.5A, F-PWM, PWM/PFM <
High Voltage Low Iq Sense pin: 76V, 0.15pA@12V Sequence High voltage g
(3) RESET IC XC6138 Ultra-low Iq 0.5pA, Release Delay adj., Selectable Hysteresis (3) 12V/24V i t itoring Volt Detect control Monitoring = o
input monitoring Voltage Detector
XC6118 / XC6134 |Separated Sense pin, Delay adj., Hysteresis adj. (XC6134) P g & Page 37 Page 45 K% é
(4) Step-up DC/DC | XC9119 / XC9133 [~19.5V, PWM, 1MHz, 100mA@5V->12V, For LED: XC9133 12V/24V input monitoring and driving RC delay for Start-up/Shutdown sequence. 8 3
XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention Outputs voltage drop signal to FPGA/SoC, then shutdown each DC/DC. g =
5) LDO = | &
©) XC6702 36V, High-speed PSRR=65dB, 300mA Vour=1.8V~18V Fixed T8
= a
S
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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.

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

P> Start-up/shutdown control using RC delay of EN voltage of DC/DC converters.

5V

XC6129C (e.g. 4.2V)

cd L

Use Separated Sense pin type
to monitor 12V/24V input.

»

* SBD2
RESET RESETB 77;
with Release Delay —P»—

*

HiSAT-COT Step-down
XCL239/XCL240

EN XC9287/XC9288

3.3V 300mA

*

g

HiSAT-COT Step-down
XCL237/XCL238

EN XC9287/XC9288

1.5V 1A

*

4

)

SBD1

HiSAT-COT Step-down

0.9V 1.5A

=R

VDD_IO

SoC/FPGA

VDD_Memory

VDD_Core

- [ XCL237/XCL238
High voltage £y XC9287/XC9288 cL ;l;
Monitoring y
Start-up/Shutdown sequence .
Page 45
& with RC Delays I CL Discharge
Block1 Product Features
XCL239 / XcL240 Built-in inductor, HiSAT-COT, F-PWM, PWM/PFM
uilt-in inductor, HiSAT-COT, F- )
(1) Step-down xcL237/ 1A (XCL239/XCL240), 1.5A (XCL237/XCL238)
DC/DC
XC9287 / XC9288 HiSAT-COT, F-PWM, PWM/PFM, MODE selectable
1.2MHz/3MHz, 1.5A
XC6129 Low Iqg, High accuracy, Detect/Release Delay external adj.
High Voltage Low Ig Sense pin: 76V, 0.15pA@12VUItra-low Iq
(2) RESET IC XC6138 0.5pA, Release Delay adj., Selectable Hysteresis
XC6118 / XC6134 |(Separated Sense pin, Delay adj., Hysteresis adj. (XC6134)

A VDD_I/O

VOUT

VDD_Memory

VDD_Core

/]

Start-up/Shutdown sequence

NN,

Time

e RC delay controls the timing of turns on and off of each DC/DC EN.
Start-up/ shutdown sequence is switched using SBD1 and SBD2.

e When starting up, SBD1 passes through the RC delay to the EN
pin of the DC/DC converter for VDD_Core, so the VDD_Core
power supply starts up first.

e When shutting down, SBD2 passes through the RC delay to the
EN pin of the DC/DC converter for VDD_I0O, so the VDD_IO
power supply shuts down first.

e The delay time until each DC/DC turns on/off is
taetayion) = RXCx (-In(( Vin = Ven) / Vin )

tdelay(or) = R X C X ( -In( Ven / Vin ))
¥ Ven : Threshold voltage of EN

e RC constant is set based on the soft-start time of each DC/DC and
the discharge time using CL discharge.

e RC delay is driven by CMOS output of reset IC or PG of the primary
DC/DC.
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60V Input Compatible Small Solution :
o
» 2
3 §
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 :_;’;
=2
(a) Step-down to 5V, then create 3.3V and other secondary voltages (b) Output 3.3V directly Pe
3.3V S
12V/24V o higher 5V 12V/24V or higher 300mA B
— > o : VDD 3
(1) Primary > 5V (1) Primary - 2 3
Step-down DC/DC < ‘ Step-down DC/DC [« —1/0 g E
XC9711/XC9702 MO>DE 3.3V /0 XC9711/XC9702 MO£E POR % Q
o
PG (2) HiSAT-COT Step-down | 200mA_| PG 3 =
XCL241/XCL242 Low Ig MCU — "
4) VSEN separated '« (
(4) VSEN separated EN HEEEEEEE T Low lq MCU “ RESE'FI)' %
> RESET Ve T > »{1/0 %
Vsen XC6138N RE;TB 1/0 .8 RESETB
EN Cd/MRB RF / Sensor N
Cd/MRB 1 (2) HISAT-COT Step-down 4—‘ I ~
;7? XCL241/XCL242 3V 2lg
o _ XC9285/XC9286 100mALL RF/ sensor 5
Dividing resistors to Vg, for external setting (3) LDO: XC6233 > - B
Q
o (0]
Veen (4) VSE};\IEzzgarated « High voltage _g s
! XC6132N L (1) Step-down DC/DC for 24V or higher : 1A(XC9711), 300mA(XC9702) Step-down = °
[ Page 39 o
! j(Hys) 1 Wide input voltage range to handle overshoot of 24V line.
WA~ E Cd Miniaturization of products by space-saving including peripheral components. z
<
High efficiency including light loads. 3
Block Product Features . . ) 8
Supports high step-down ratios, and can also handle direct step-down to 3.3V. = 9
Xco711 60V, MODE: F-PWM, PWM/PFM, 800kHz, 1A ) Low noise by switching between F-PWM and PWM/PFM using the MODE pin. £ 2
(1) Primary Space-saving, High efficiency, High step-down ratio compatible g g
]
Step-down DC/DC XC9702 60V, MODE: F-PWM, PWM/PFM, 1MHz, 300mA, Low Iq: 12pA |
Small area/High efficiency at light loads, High step-down ratio (2) Secondary step-down DC/DC for MCU/RF/Sensor 3 %
o : 3
XCL241 / XCL242 ?UZ':\t/l‘l'_I” 'r;‘i)‘:)CtOAr' U:SAT'ICOTEI'\FA‘IPWM' PWM/PFM Realizing stable operation, small size, low EMI, and low ripple by placing Built-in =
. : , Ultra- . . v
(2) Step-down hanell rarow inductor Micro DC/DC close to the load as POL converter. (XCL241/XCL242) <
DC/DC [SAT- _ . &
XC9285 / XCo286 |01 COT, FPWM, PWM/PEM High voltage S
: ' 4) 12V/24V i itoring Vol D XC613 S 4
(3) LDO XC6233 High-speed PSRR=75dB, 200mA, Inrush prevention (4) / input monitoring Voltage Detector : 8 Page 45 -é’ é
. . . . . o o
Co1ss High Voltage Sense pin: 76V, Ultra-low 1q Van: 0.51A eMonitoring with 76V high-voltage sense pin that supports overshoot. 53
-M f i . . . e e ge . P . ]
(4) RESET IC Vsen: 0.151A, Detect/Release Delay adj, Hysteresis: selectable eDirectly monitors without dividing resistor, realizing low Ig and high accuracy, s o
XC6132 Sense pin with surge voltage protection, Hysteresis adj. as well as supports Release Delay and Detect/Release Hysteresis options. = Ug
=
Z %]
S
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Medium and High Voltage Input Step-down DC/DC @TOREX

S19NpoId MIN

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.

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

oTOREX Proposal : Small step-down DC/DC that can be used like an LDO eTOREX Proposal : 36V/60V Step-down DC/DC for main power supply.
e Built-in inductor DC/DC can be used like an LDO, and achieves high e World’s smallest class of low current consumption at high voltage
efficiency. Low heat generation, ideal for replacing LDOs. « Tj 150°C operation / Low ripple / High step-down ratio
e XCL249 60V Built-in inductor step-down DC/DC that can handle voltage « Large capacitance support (Soft-start external adj. + PG)
fluctuations such as motor operation
P * MODE pin: F-PWM - PWM/PFM can be switched while operating.
Vin
4.5V ~ 60V
P S g
c
(=4
) S S
Smaller size 5\\///(1]U6A 2 IS
Heat generation ) 2l %
countermeasures Cw S
47uF <: Reg+ o
-< =
q s -
: ol
- 1+7 O, =)
35°C mmm——115°C 35C 115C . . ® 8
wm
. Built-in inductor step-down DC/DC |
Conventional: LDO . = D
XCL247/XCL248 Step-down DC/DC : XC9711, XC9714 S g_
>
. o e (9}
M 36V/60V Built-in inductor step-down DC/DCs and Step-down DC/DCs B 36V/60V Step-down DC/DC D=
° ©
VIN VOUT IOUT VIN VOUT IOUT 0‘2
Product Features Package Product Features Package
V) | V) | (mA) & (v) V) | (mA) & 3
<
(0]
XC9704 F-PWM, PWM/PFM N 2.8~15 SOT-89-5 (4.5x4.6x1.6mm) F-PWM, PWM/PFM 45~36.0 | 2.5~15 2000 HSOP-8N (6.2x5.2x1.7mm) )
XC9705 1.2MHz, 2.4MHz 3073601, g~ 18 600 USP-6C (1.8x2.0x0.6mm) Xco714 800kHz ' : : DFN3030-12A(3.0x3.0x0.75mm) E
NEW {UNDER DEVELOPMENT 0 PWM/PFM HSOP-8N (6.2x5.2x1.7mm) @
Built-in inductor - , ~ ~ - £Xo.2X1./mm »w £
XcL247 F-PWM, PWM/PEM | 3.0~36.0 |2.8~6.0| 600 DFN3030-108 Xcoria 800kHz 457600125715 1 1000 hen3030-12A(3.0x3.0x0.75mm) =
, . . . . o o
XCL248 (3.0x3.0x1.7mm) (UNDER DEVELOPMENT o o
NEw ]|1-2MHz E-PWIM, PWM/PEM HSOP-8N (6.2x5.2x1.7mm) o <
Built-in inductor CL-3225 XC9702 ’ 45~60.0 | 2.5~12 300 DFN3030-12A(3.0x3.0x0.75mm) s 9o
XCL249 45~60.0 |2.5~6.0 150 FeaTurED)| M H? USP-10B(2.6x2.9x0.6mm) ® 2
o |F-PWM, Pwiv/PEM (3.2x2.5x2.0mm) (FEATURED) .6x2.9x0.6mm 238
-4 o
E %]
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OR Connection Solutions for Backup and Multiple Power Sources
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B Backup power supply with Primary, Rechargeable, LTO and Solid-State battery batteries 2ch product for OR Connection

Supercap (EDLC) and Li-Cap
Ideal diode load switch with 2 built-in channels )
eChallenges : Seamless switching to backup at main power loss ; on i al bl
Efficient charging and discharging to backup devices or OR Connection s also available
Vv v
OR IN1 ouTL
3.3V/5V Mian power (1) Ideal Diode SW connection > O\O >t >
> vbD > __O\O_N'_' connection

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

i XC8110/11
: In the case of LTO/Solid-State battery B0 cafiy (Rl

| EDLC, and Li-Cap - current Sreve_nsgs XC6227
| SBD: XBS024S (Vour =3.3V)

o- | (4) LDO for Charging | > ——O\O— -
[
[
[

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

Batt: XC6240/XC6242 (1) Ideal Diode SW

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

| |
| |
: . \ e -
| B GiSaneiis XC8110/XC8111/XC8114 / \
| XC6230B ‘ r 3V
: AT T CE ? | (2) Step-up DC/DC  —P> |
‘7777§EJ _Lum Li Primary battery | Lx XCL105C | "
] ILIM or Rechargeable EI |¢7 f } XC9148C, XC9142C/F } :—
§ R * LTO / Soli-state battery H | BAT OR connection type | &
«is  ium . W
al 2 XC62308) EDLC 777 Nch FET:XP222N + R } I ;E Y } g |3
« Li-Cap For Shutdown at shipment | ! } 3 )
T
‘\\ Step-up to 3V to supply //J 3 o
N e e e - b4
Block Product Features OR connection : How to connect the backup device and Main power
- . = . . H s
XC8110 / Xcg111 |!rue Reverse current prevention Ideal Diode SW, VF=20my (1) Supplies battery voltage directly to MCU : Ideal Diode Load SW Gk 3
0.5A (XC8110), 1A (XC8111), 1A (XC8114), IEC 62368-1:2023 5
(1) Ideal XC8114 [(NEW J | | icod (xce110/XC8111) 1ch XC8110/XC8111/XC8114, 2ch XC8112/XC8113 H
diode SW : : o
XC8112 / XC8113 |2ch True Reverse current prevention Ideal Diode SW, VF=20mV . . o ﬁ
((NEW J |2ch x 500mA (XC8112), 2ch x 1A (XC8113), IEC 62368-1 certified (2) Supplies boosted voltage to MCU : XCL110C, XC9148C % 5
(2) Step-up XCL110C [ NEW J [Inductor built-in, 3MHz, 610mA@3.3V->5V, For OR connection (3) LDO, DC/DC for Main power side < =
(9}
DC/DC XC9148C 1.2MHz/3MHz, 750mA@3.3V->5V, For OR connection LDO with reverse current prevention to prevent reverse current flowing into m |E
(3) LDO with . the main power supply. (XC6227) é “
Reverse current | XC6227 High-speed PSRR=65dB, 700mA LTO/Solid-state T
revention True Reverse current prevention battery 3
P (4) LTO / Solid-State battery /Supercap (EDLC) / Li-Cap charging Reference circuit &
XC6240 / XC6242 For LTO/Solid-State battery charging, 150mA p 42 5
(4) LDO for Topr=105°C (XC6242) For LTO / Solid-State battery : Dedicated LDO, XC6240/XC6242. age o
. . . . w
Charging XC6215 Ig=0.81A, 150mA, Select Vour voltage suitable for EDLC For EDLC/Li-Cap : XC6215, a low Ig LDO, or XC6230B with current limit external © §
XC6230B 2A, Current limit adj, True Reverse current prevention adjustment and reverse current prevention. Insert a few Q resistor at Vour. 3 S
& -~
Solid-State battery voltage monitoring (5) Battery voltage monitoring : XC6140/XC6142 I
(5)| Battery XC6140/XC6142 |\ e voltage: 2.475V/2.450V, 1g=104nA 2 2
voltage monitor (NEW ) For 105°C compatible battery: XC6142 Detect/Release voltage set according to the battery characteristics. S~ ®
=
Z %]
S
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Ideal Diode SW and Step-Up DC/DC Suitable for “OR” Connection @TOIREX

$10Npoid MaN

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 SW : XC8110 / XC8111 (1ch) P Step-up DC/DC for OR connection : XCL105C, XC9148C, XC9142C/F

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

XC8112 / XC8113 (2ch) eSwitching without control when main power is input or disconnected.
-2%0mvv T Nrei1oveetia ' . . . . .
eLow VF: 20mV ! |dXC|8[}1d2/X\/C821013v I *When main power is lost, immediately starts boosting to supply power.
eal lode : Vg=2Um 1
*OuA leakage current from Main Power ! eLow Ig 0.12pA minimizes battery discharge when main power supply. "
output at reverse bias. . OR S
1 connection g‘.
eVarious built-in protection 1 Main power o n o o\ VoD o
f : ! sv/12v/24v "' T | step-down DC/DC, LDO Ndd 219
unctions. I v o3y =
- . T (Vour =3.3V) McU ° =
IEC 62368-1:2023 certified. N 7J/7‘ CE >
. ! =
eLow loss requires no heat 1 Charger AN Step-up DC/DC 3v
. . . . I
dissipation and contributes | L XCL110C, XCL105C 1 z
.. . . Battery _1  Cn [ C LTO batt XC9148C <
to miniaturization. ForBackup T 0.1pF—|' | —T 0.1pF or more Solid-Statz k::ztery BAT OR connection type ;r g
_____ } p— (2
EDLC I o
- _ . _ . + € e = I
B Load Switch with Ideal Diode function N ©
B Step-up DC/DC for OR connection el C
Product Features Vin (V) | Ron lout Package p-up / = ;
c
XC8110 500mA | WLP-4-02 (0.82x0.82x0.5mm) Product Features Vin Vour | lour(mA) e -
FEATUREDHVF=20mV 120mQ SOT-25 (2.9x2.8x1.3mm) (V) (V) | @3.3v>5v %
XC8111 3.6uA (Forward bias 1A USP-6B06 (1.8x1.5x0.33
Ou:(R(eve::e biae) ) (1.8.50.33mm) | yc1110C  |Built-in inductor | 0.65~ 6.0 La~ss| 610 C1-2025-02 z
- . . <
XC8114 IEC 62368-1:2023 certified WLP-4-04 (0.82x1.48x0.495mm) NEW J|PWM/PFM,3MHz | Vsr=0.9 (2.5x2.0x1.04mm) §
(NEw ] |(XC8110/XC8111) eoma | 38| SOT 895 (8 5k o omm) scliosc  |Buitininductor [0.65~60[ o | o0 DFN3030-108 R
1.576.0 -6G (1.8x2.0x0.6mm) PWM/PFM, 1.2MHz| Vsr=0.9 |~ : (3.0x3.0x1.7mm) -
© 3
XC8112 2ch PWM/PFM 0.65~6.0 N USP-6C (1.8x2.0x0.6mm) S 03
(NEW J [VF=20mV phx 2x300mA XC9148C |1 HMHz/3MH: Ve=09 [F8723] 730 SOT-89-5 (4.5x4.6x1.6mm) 53
3.6uA (Forward bias) USP-8B06 (2.0x2.0x0.33mm) 2| =
) 120mQ = |3
XC8113 OuA (Reverse bias) 2 x 1A =12
((NEW J|IEC 62368-1:2023 certified S~ ®
E %]
S
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LTO and Solid-State batteries : Charge/Discharge Reference Solutions ]
M LTO battery : B Reference Solution / Evaluation board for LTO batteries &
Li rechargeable battery using lithium titanate for negative electrode Adopted as reference designs for charger IC and battery monitoring IC for LTO

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.

eConstant voltage charging by LDO is possible.
No need for dedicated expensive CC/CV charger ICs.

eReliable and safe with long life and resistance to repeated charge/discharge.

eResistant to over-discharge. Simple voltage detector is sufficient.

N%
o *
eStable voltage of 2.1V~2.4V. e

Easy energy extraction compared to Supercap (EDLC). NGK Insulators Nichicon ITEN Solid-State battery
EnerCera ET Series SLB Series Powency Series

¢105°C high-temperature operation, reflow-compatible, thin and hot-
laminate-compatible products are also available.

AVT/ACT AS/AE'E Alomeqajqessieyosy Alaneq Asewiid
sdnoJo 1onpo.d

w
o
c
(=4
. . . . °
l Reference circuit for LTO and Solid-State battery charging & I
= c
and battery voltage monitoring § g
(@]
~6V SBD 1.8V~2.7V =
(1) LDO for Charging
XC6240

I XC6242 (For 105°C)

E :L (2) Battery voltage
ceh

monitor: XC6140 ——p

A1aneq pasuenpy

XC6142 (For 105°C) | RESETB -3
LTO Battery or RESET Charger Unit Power supply unit s
Solid-State Battery g PRl §'
(1) LDO for charging LTO and Solid-State battery : XC6240, XC6242 m £
] )
Charging with low Iq LDO of max. Vour = 2.70V including temperature range in @
Block Product Features . e . T
accordance with battery specifications. o
(1) LDO for XC6240 For LTO/Solid-State battery charging, 2.63V, 150mA To suppress inrush current, insert a few ohms resistor between the LDO and the g
Charging XC6242 For 105°C compatible charging, 2.63V, 150mA battery. ®
RESET IC for battery voltage monitoring (2) Battery voltage monitoring : XC6140, XC6142 » é’
XC6140 Detect voltage: 1.6™2.2V, Release voltage:2.475V, Ig=104nA 2 3
(2)|tBatterV . ge: 2o &oh ge:nAovn Set the voltage to release when charging starts by the LDO in accordance with the 8 3
voltage monitor 105°C compatible, RESET IC for battery voltage monitoring . - - - -
’ charging and discharging characteristics of the battery.
XC6142 @ Detect voltage; 1.6~2.1V, Release voltage:2.450V, Ig=104nA ging ging y 0%' g
=l
Z %]
=}
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Solutions for Energy Harvesting

2
o
=
o
=
o
o
=
(8]
@
w

B Examples of charging from Energy Harvesting to LTO battery, Solid-State battery, Supercap (EDLC), and Li-Cap

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

o
S
Q
<
o
Q
=
(0]
=2
>
=
0.9V~2.7V / 0.9V~6V input : Simple MPPT 3V~6V input ©w
) o
c S ECECEEE R ‘ Supported by LTO/Solid-State reference circuit = %
STORAGE Step-up DC/DC | |  LDO for Charging SBD 5 E;
Energy PWM/PFM: | Batt: XC6240/XC6242 | I ’ XBS024S g g
Harvest Xco142¢ EDLC/ Lﬁ"iciaipj XCG215 LTO Battery LDO for Charging Z 3
ce A A I Solid-State Battery Energy Batt: XC6240/XC6242 w
! EDLC Harvest EDLC/Li-Cap: XC6215 ~
! Li-Cap CE I LTO Battery g
MQ | eLDO for charging is not required for input sources :g'l'_z'State Battery =
Yy — : . =
Ve Vi, P ' below the charging voltage. Li-Cap E "
Charge directly with a step-up DC/DC. ) e
VSEN separate ! & y p-up DC/ ‘ At micro power = £
Ultra-low Iq RESET Peres -+ elf the input source is wide from 0.9 to 6V, boost the source - B
Q
XC6135C108 (1) voltage to 3V for charging to battery with LDO. ey g’
S o
eDetection with hysteresis by XC6135 and resistors. 3V~6V Rectenna and other micro power (a few pW) > ®
S'mp;e4';/|PPT When Csrorace is charged to 2V, the step-up is started ON-OFF control of Pch FET with Ultra-low Iq Voltage Detector -
: to charge and stopped when it drops to 1V.

NFC and other Wireless power transfer TRESETB Ve

A1aneq pasuenpy

(Vpe=2.52V)

. . . .. LTO Battery o
Charging with wireless power receiving IC + LDO VSEN separated l Solid-State Battery 3
Ultra-low Iq RESET EDLC =

o

SBD XC6135C24A Li-Cap ;

c

=

[¢’]

Xcm4i4 XBS024S
g LDO LDO for Charging
Batt: XC6240/XC6242 Notes on charging EDLC (Supercap) and Li-Cap.

EDLC/Li-Cap : XC6215

SunsanseH A8iau3

Wireless Power Receiver CE I LTO Battery Select the suitable charging / detection voltage.
:g'i‘é’sme Battery Insert a resistor of several Q or more between the LDO or DC/DC and EDLC or
Li-Cap Li-Cap for constant voltage charging as appropriate.

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

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

segeyoeq / oddng
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Peak Current Assist/Backup using EDLC(Supercap)/Li-Cap @TOIREX

S19NpoId MIN

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.

eTOREX Proposal : Current assist using EDLC (Supercap)/Li-Cap and ideal diode load switch

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

P Peak current assist / short-term backup using EDLC/Li-Cap P Output current assist for step-up DC/DC
3.3V/5V
BN _ . 3.3V/5V
_O\O d Resistor for chargin —> Step-up DC/DC
Ideal Diode Load SW - ging XCL110C Resistor for charging
XC8110/XC8111/XC8114 current limit XC9148C current limit “
——O\O—N—- OR connection type ——O\O—N'—- %
Charge current Ideal Diode Load SW . .
Charge current Ideal Diode Load SW @13
XC8110/XC8111/XC8114 XC8110/XC8111/XC8114 ale
Discrete circuit s|=
3.3V/5V o
2
@ MO Discharge current MO Discharge current
EDLC =
EDLC <
1mMQ MQ 2
1MQ s v
EDLC EDLC EDLC g %
[] .
1
1MQ -
EDLC m <
i 7 £
. . %
e By using an ideal diode load switch in a circuit that uses a conventional * EDLC is connected to the output of the step-up DC/DC converter to assist =
SBD, voltage drops can be reduced. with peak current. Because a large capacitance cannot be directly connected 3
. . . . to the output side, it is connected to the EDLC via a resistor for current &
e EDLC is 2.5V~2.7V, so use 2 in series for 3.3V/5V lines. limiti P 0%'
imiting.
* 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 g g
In the case of Li-Cap, it is necessary to stop discharging at around 2V diode load switch. 3 3
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 ?.51 E
the EDLC is prevented after the step-up stops. 03 é
= a
S
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Reset IC Application Examples 2
g
B Monitoring of 12V/24V input lines with large voltage fluctuations B USB port Overvoltage protection (OVP) @
eTechnical trend and challenges eTechnical trend and challenges
e |t is necessary to monitor large voltage fluctuations in the power supply ® 5V USB overshoot is an issue due to the spread of low-cost USB-PD adapters.
line due to loads such as motors and input impedance.
Set the detect /release voltage to suit the application. oTOREX Proposal : Overvoltage protection with a reset IC suitable for 5V USB

P Simple implementation with XC6138BH7D + external FETs.
oTOREX Proposal : Reset IC with high voltage tolerance

. 5V USB-C VBUS
and a wide range of detect/release voltages

o
=
o
Q
c
[}
-
(0]
=
o
c

o
1%

P Wide range of detect/release voltage difference (hysteresis) supported v I
SEN T 777|7
VSEN separated RESET
XC6138BH7D
Vpr=5.5V, Vpe=5.8V | RESET
CMOS, Active “H”

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.

INZAA Y4 /\S / N\ € [EERCLEILEEEIENREN] Auaneq Asewiid

w
]
XC6138 XC6132/XC6134 ZND 5.5V Ca/MRB L =
76V High voltage Sense pin Detect and release voltages are set ;C @ S
o (0]
Wide hysteresis range selectable. using external resistors. 3 <.
(XC6132 has Vsen pin surge protection) | M Simple MPPT using an ultra-low Iq reset IC and a step-up DC/DC A -
o
24V line 5V/3.3V 24V line 5V/3.3V eTechnical trend and challenges -
—> Primary | Primary | . .. .
Step-down DC/DC Step-down DC/DC * ON/OFF control of step-up DC/DC in response to changes in input voltage is z
important for energy harvesting and backup power supply from EDLC. §
XDD ;/IN ®
> VSEN Se)?géi;esd RESET Vsen | yseN separated RESET % @
Ven | (Vpr=15.5V, Vpg=20V) | RecETH Xc6132/XC6134 RES'ETB oTOREX Proposal : Input voltage monitoring using an ultra-low Iq reset IC = §
2 0o
cd/mRe | A hvs L P Creating hysteresis with XC6135 + resistors E
;C JZ « Ll <
 Energy Harvesting Csrorace/EDLC s - a &
.. . t =
. 4 Rising Falling When voltage of Cstorace ?’CVK/T/PFM =
Example of 24V line . . @
I Release |----@f------—-d-— o~ Vo=V +V rises enough, boosting starts. ;E XCL110C, XC9142C I 3
voltage monitoring bR = Vor T Vihys i g
20V When the voltage falls, it stops. &
Wide Start/Stop voltages o
Hysteresis width * EDLC for backup for step-up DC/DC o _‘g”
Detect Ry When the EDLC voltage v N Start 3 3
15.5v DF . SEN IN === ol 5
: rises enough, backup VSEN g Vpg X (R1+R2) / R2 o <
separate Sto < o
supply starts. When the Ultra-low Iq RESET _\;! E 8
_ voltage falls, it stops. XC6135C108B (VDF=1v) | RESETB OF = ®
>
Z %]
S
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Compact and Space-Saving Power Supply Solutions

&5 TOIREX

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?

XCL247/XCL248 (NEW )

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

XCL239/XC240 (Featuren), XCL109/XCL110 (NEW )

Mount Area
1% 1.5an

IC

Cin {3|,
cL

Actual Size

XCL249 (NEW

Built-in inductor Micro DC/DC: Step-down, Step-up

Actual Size

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

XC8110/XC8111

Ideal Diode Load Switch 0.5A/1.0A

Actual Size

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

Actual Size Actual Size Actual Size
M List of Compact and Space-saving Power Supply ICs
Product Features Vin (V) Vour (V) lour (MA) Package Size
XC6241 High-speed, iq=0.6pA, GO (FEATURED)] 1.6~6.0 | 1.5~5.0 150 DFN1010-4D 1.0x1.0xh 0.4mm
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 (NEW J| 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 FEATURED)| 2.5~5.5 0.8~ 3.6 700 USP-8B04 2.25x1.5xh 0.75mm
XCL239/XCL240 [Built-in inductor, HiSAT-COT, 1A rFEATW 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) (FEATURED)| 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?’ (FEATURED)| 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, Iq=11uA (NEW J| 3.0~36.0 | 2.8~6.0 600 DFN3030-10B 3.0x3.0xh 1.7mm
XCL249 Built-in inductor, 60V, 150mA, Iq=12uA, High step-down ratio [ NEW J| 4.5~ 60.0 2.5~6.0 150 CL-3225 3.2x2.5xh 2.0mm
RESET IC XC6135/XC6136 [Ultra-low Iq: 88nA Voltage Detector 1.1~6.0 1.2~5.0 - DFN1010-4D 1.0x1.0xh0.4mm
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 SW XC8110/XC8111 (Ideal diode load SW, VF=20mV, IEC 62368-1 certified (FEATURED)| 1.5~6.0 - 1000 WLP-4-02 0.82x0.82 x h 0.5mm
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Low Profile P S ly Soluti for h=0.33 0.40 ]
oW Fromnie rower sSupply solutions 1or n=u.aomm/u. mm makx. g
o
» 2
=4 2
= | 2
B Example of thin power supply configuration with h = 0.33mm max for Smart card |
[on
eChallenges : Support h=0.33mm max. including external components E:
[0}
High efficiency charging circuit for input sources such as NFC <
. . . . - =Y
Li-Polymer battery : Example of low-profile solution LTO battery : Example of low-profile solution 2.7V 2
— Step-up DC/DC P Fingerprint T
. N OUT| LowIqLDO 2.7V | Fingerprint el , PWM/PFM sensor ©
Wireless Power Receiving XC6215, XC6241 > hcor Wireless POWE"XT';T:ZF ;;\; XC9142 CE % é_
Li-ion/Polymer DC/DC: XC9291 R Lot e ' Low Ig LDO Lev | s
Multi-function LDO Charging MCU + BT 4 3
XC6215 3 o°
Ultra-small Low Iq LDO 1.8V XC6240 z £
NFC ANT > NFC ANT GO: XC6241 < s
e 1€ XC6215, XC6241 MCU + BT CE —
XC6810 DC/DC: XC9291 CE W
3/5V \O— LTO battery <
3/5V Step-up DC/DC < 1/0 —»— -O »i-- ~voltage monitor -
CONTAC'T XC9142C ISET BAT | sHDN CONTACT | | 4eal Diode LTO Battery xce1qoc | RESETB g
For 5V input only, ZND S LLCH E
XC8110 55V T Ry J; Li-Polymer N
= &
< =
M List of low-profile power supply ICs with h £ 0.33mm or 0.40mm §
Product Features Vin (V) Vour (V) lour (MA) | Package Size g ;
XC6216 |28V 20~280| 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 (FEATURED) 1.6~6.0 | 1.5~5.0 150 | USPQ-4B05| 1.0x1.0xh 0.33mm f,'”;g[‘:,ffrd =
XC6504 |Cap. Less, Iq=0.6pA 1.4~6.0 1.1~5.0 150 | USPN-4B02 [0.75 x 0.95 x h 0.40mm
R .. >
o xcmazg |FOT Wireless power receiving 20726 | 2.0~120 | 150 | USP-8B10 | 2.6x2.9xh0.33mm Thickness required for s
+ Bridge Diode LDO with internal bridge diode =
poweriC:< 0.35mm a
ste be/bC XC9142 |PWM/PFM Step-up DC/DC Vsr=0.9 1.8~55 500 | WLP-6-01 [1.08x 1.28x h 0.40mm ]
-u wm
p-up XC9145 |Iq=400nA, PWM/PFM Step-up DC/DC (FEATURED)| Vsr=1.6 3.0~5.5 430 | WLP-6-05 |1.28x 1.08 x h 0.40mm Inputs and energy storage for smart cards g o
Charge pump XC9802 |PWM/PFM Charge Pump 1.8~5.5 [2.5~6.00rx2 80 USP-8B05 | 2.4x2.4xh0.33mm Input sources : NFC a 2
= ~ . : < o
Step-down DC/DC XC9276 Iq.—ZOOnA, Step-down DC/DC, VSET 1.8~6.0 | 05~36 150 | WLP-6-03 |1.72x1.07 xh 0.33 mm CONTACT input =
XC9291 [HiSAT-COT, PWM/PFM, 6MHz (FEATURED)| 2.5~ 6.0 0.7~36 600 | LGA-6BO1 | 1.2x1.2xh0.3mm m <
. '_ o
| XC6140 For LTO battery voltage monitoring 16~22 Energy storages: Li-Polymer 0% o
r‘ia;:ﬁtrc\)/rvo tage Release voltage:2.475V 1.1~6.0 T - USPQ-4B05 | 1.0x1.0xh 0.33mm LTO battery =
XC6136 |(Iq=88nA 1.5~5.0 Supercap (EDLC) )
<
For 1 cell Li-ion, or battery less a
XC6810 . . 3.5~28 3.8~4.4 1~25 | WLP-12-01 [1.17 x 1.57 x h 0.33mm 4
Chareer IC multi-function Charger IC Obti | | fi . for | E
g XC6808 |Charger IC for 1 cell Li-ion 45~60 | 42,435 44 | 5~40 | USP-6B07 | 1.8x2.0xh0.33mm ptimal power supply configuration tor low- »
XC6240 |LDO for charging LTO battery 1.5~6.0 2.63 150 USP-6B06 | 1.8 x 1.5xh 0.33mm profile solutions varies depending on the ¢ B
Q ©
XC8102 |Load SW, Ig=3uA 1.276.0 400 USP-6B06 | 1.8x 1.5 xh 0.33 input source and other factors. 3 B
XC8110 |Ideal Diode Load SW 1.5~6.0 500 ) SxLoxnhEIsmm ) ) ) s B
Load SW i i - TOREX offers optimal power configurations. <. B
XC8112 |2ch Ideal Diode Load SW NEW J| 1.5~6.0 2x500 | USP-8B06 | 2.0x2.0xh0.33mm & %
XC6194 |Push Button Load SW, Isrs=InA  (FEATURED) 1.8~ 6.0 1000 | USP-6B06 | 1.8x1.5xh0.33mm S B
- %]
=z
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Built-In Inductor DC/DC Converter Micro DC/DC See Page 31 for technical details of g
Micro DC/DC XCL Series £
o
Q.
@ I
<. B
>Low Voltage Step-down DC/DC : Input Voltage 6V or less F-PWM : Forced PWM Mode, PWM : PWM Mode - v
Function 3
Product Feature Gamiiet Vin [V] Vour [V] lour o= lq Ext | V, T Package 5
Method N eI mA Hz Al xiema out i max. o
[mA] [Hz] [nA] FET/SBD | Setting Protection Other 3
1qg=200nA, Ultra Low Power o o UVLO/CL Dischg 5'
(FEATUREDJ XCL233 VSET (Selectable Vour) PFM 1.8~6.0 0.5~3.6 150 0.2 Vout Short JVSET (Selectable Vou) 85°C CL-2025-03 (2.5x2.0xh1.04mm) a
% XCL232 Ultr':iia’os:wer PFM 1.8~6.0 0.5~3.6 150 - 0.2 - Vour Short UVLO/CL Dischg 85°C CL-2025-03 (2.5x2.0xh1.04mm) g
€
= XCL202 200mA. 1.2MHz PWM/PFM 15 N °
3 ;L 2.0~6.0 0.8~4.0 400 1.2M - Vout ILIM/Short i SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm) o
= XCL201 Ultra Low EMI PWM 22 g—
(9]
XCL242 S AT PWM/PFM 15 o =
""""""""""""""""""""""""""" HISAT-COT 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) Q Q
XcL241 500mA, 1.2MHz F-PWM 250 S 2
XCL206 600mA. 3MHz PWM/PFM 45 3
) ’ 1.8~6.0 0.8~4.0 600 3.0M - Vouor FB | ILIM/Short SS/UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL205 Fixed Vour/FB Type PWM 21
XCL244 HISAT-COT PWM/PFM 25
= 2.5~5.5 0.8~3.6 700 3.0M - Vout TSD/ILIM/Shorti  SS/UVLO/CL Dischg 105°C USP-8B04 (2.25x1.5xh0.75mm)
m XCL243 700mA, h=0.75mm max E-PWM 600 5
FEATURED) XcL240 HiSAT-COT PWM/PFM 25 “
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2.575.5 0.8~3.6 1000 3.0M - Vou  |TSD/ILIM/Short: SS/UVLO/CL Dischg 105°C CL-2025-02 (2.5x2.0xh1.04mm)
(FEATURED) XCL239 1.0A, 3MHz F-PWM 600
w
FEATURED) XcL238 HiSAT-COT PWM/PFM 25 o 2
2.5~5.5 0.8~3.6 1500 3.0M - Vout TSD/ILIM/Shorti  SS/UVLO/CL Dischg 105°C USP-9B01(2.5x3.2xh1.05mm) m c
(FEATURED) XCL237 1.5A, 3MHz F-PWM 600 (2R
(FEATURED) 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) s ¢
FEATURED) XCL211 F-PWM = g_,
_'
>High Voltage Step-down DC/DC : Input Voltage 36V~
Function
Product Feature Gomdrel Vin [V] Vour [V] lour fosc la External vV - LD Package o
Method N G mA Hz A] L3 out i max. =
[mA] [Hz] [nA] FET/SBD = Setting Protection Other 31-
F-PWM or TSD/ILIM/OVP/ ) s
NEW ) XCL249 60V, 150mA PWM/PEM 4.5~60.0 2.5~6.0 150 1.0M 12 - FB Lx Short SS Adj/UVLO/PG 105°C CL-3225 (3.2x2.5xh2.0mm)
NEW ) xcL248 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) o
L XCL247 F-PWM 270 o 3
2 B3
[>Step-up DC/DC 0§ S
Control lour [mA] fosc Iq Function Topr - g.
x Product Feature Vin [V Vour [V, Vin=3.3V, Package Q.
g Method wivl our [V] \(/o.l,NT=5.0V) [Hz] [nA] i::_j;:?; S:t:JrT\g Protection Other max. g o
= — >
3 ;ﬁtigg qu;";u': 'L”Odv‘v‘fg‘zer PFM 0.7~5.5 i'gN:'g 80 . 6.3 . Vour . UVLO/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm) §
(NEW ) xcL108 Bulgtjo'g::cfg‘; :D'ECVZ'S’A PWM/PFM | 0.65~5.5 | 3.0~5.5 180 1.2M 0.4 - Vour ILIM ss 105°C CL-2025-02 (2.5x2.0xh1.04mm) g
=2
XCL103 ilti in= PWM/PFM 26 ™
Log:'gi's”c:)';dn‘:ct;gr:'gr gﬁgss 0.65~6.0 | 2.2~5.5 450 3.0M B Vout ILIM/Short SS/CL Dischg 85°C CL-2025-02 (2.5x2.0xh1.04mm)
XCL102 F-PWM 75 o
XCL110 Built in Inductor, PWM/PFM 30 'g
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) o -8
XCL109 or Bypass or VOUT OR F-PWM 75 ﬁ =
XCL105 Built in Inductor, lin=1.4A PWM/PFM 19 o ;
Load Disconnection 0.65~6.0 1.8~5.5 710 1.2M - Vou  |ILIM/TSD/Short: SS/CL Dischg/UVLO 105°C DFN3030-10B (3.0x3.0xh1.7mm) T 09
XCL104 or Bypass or VOUT OR F-PWM 56 5
i
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=
Step-Down DC/DC :
S
)
=
o
[oR
=
>Low Voltage DC/DC : Input voltage 6V or less F-PWM : Forced PWM Mode, PWM : PWM Mode = v
x T
g Control | fosc Iq Function Topr =
P Product Feature Vi [V] Vour [V] our External vV, Package =
S Method mA Hz A] out i max.
3 [mA] [Hz] [nA] FET/SBD | Setting Protection Other <
1g=200nA, Ultra Low Power - N UVLO/CL Dischg WLP-6-03 (1.72x1.07xh0.33mm) 5
XC9276 VSET (Selectable Vyy1) PFM 1.8~6.0 | 0.5~3.6 150 02 Vour Short JVSET (selectable Vo) | 8°C | sOT-26W, USP-8806 (2.0x2.0xh0.33mm) o
XC9291 World Smallest Solution Size PWM/PFM 11 ) (@)
3.15mm? 2.5%5.5 0.7~3.6 600 4.0M - Vou ILm SS/UVLO/CL Dischg 105°C LGA-6BO1 (1.2x1.2xh0.3mm) S
XC9290 HISAT-COT, 600mA E-PWM 6.0M 700 WLP-5-08 (0.88x0.96xh0.33mm) A o
o
XC9236 ) PWM/PFM 15 SOT-25, USP-6C (1.8x2.0xh0.6mm) o
eogir:g \LIOW/’:;";E/EM' 1.8~55 0.8~6.0 600 ;ém - VowOf FB | ILIM/Short | SS/UVLO/CL Dischg 85°C USP-6EL (1.8x2.0xh0.4mm) S
XC9235 ou/FB Typ PWM : 22 WLP-5-03 (1.06x1.26xh0.4mm) g -
XC9286 PWM/PFM 15 3 = BB
HISAT-COT, 1.0A 2.5~5.5 | 0.8~36 1000 1.2M - Vou  |TSD/ILIM/Short: SS/UVLO/CLDischg | 105TC SOT-25 {2.9x2.8xh1. 3mm) . c
XC9285 E-PWM 250 USP-6C (1.8x2.0xh0.6mm) 8
F-PWM or
............... XC9289 PWM/PFM - 15 LGA-8B01 (1.2x1.4xh0.3mm)
XC9288 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)
RED) XC9287 F-PWM 250 USP-6C (1.8x2.0xh0.6mm) 5
(@]
XC9243 PWM/PFM 1.2M ) USP-10B (2.9x2.60xh0.6mm)
wcons 2A o 2.7~6.0 0.9~V 2000 2 a1 - FB TSD/ILIM SS/UVLO/CL Dischg 85°C SOP-8FD (4.9%6.0xh1.75mm)
wv
- 2
>Medium Voltage DC/DC : Input voltage 18V or less e %‘
m
Control | fosc Iq Function Topr : p
Product Feature Vin [V, Vour [V, our Package ©
Method wivl our [V] [mA] [Hz] [nA] il Vour Protection Other max. E s <
FET/SBD Setting o %
_'
3 XCM526A PWM/PFM 500k
£ 16V DC/DC Controller 4.0~16.0 | 1.2~15.0 3000 25 SBD FB ILIM/Short S Adj/UVLO 85°C USP-12B01 (2.3x2.8xh0.6mm)
5 XCM526B PWM 1om
2 300k o
= XC9221 PWM/PFM - 5
16V DC/DC Controller 2.8~16.0 | 1.2~15.0 5000 500k 25 Pch+SBD FB ILIM/Short S5 Adj/UVLO 85°C SOT-25 (2.9x2.8xh1.3mm) o
v XC9220 PWM 1.0M USP-6C (1.8x2.0xh0.6mm) wn
=3
>High Voltage DC/DC : Input voltage 60V or less -
Control 1 fosc Iq Function Topr (@) %
out a
Product Feature Method Vin [V] Vour [V] [mA] [Hz] [uA] External vm.JT T aher max. Package s B
FET/SBD Setting = g
USP-10B (2.9x2.60xh0.6mm) o
FEATURED) XC9702 60V, 300mA ;MF;XAV/'\;';,’\; 4.5~60.0 | 2.5~12.0 300 1.0M 12 - FB TSD{)'(L;':'OQVP/ SS Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm) B <
DFN3030-12A (3.0x3.0xh0.75mm) o
XC9705 PWM/PFM 2.8~15.0 11 _ag. ;
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 36V, 600mA 3.0~36.0 600 L.am - FB TSD/ILIM $S Adj/UVLO/PG 1251 | SOT-89-5 (4.5x4.6xh1.6mm) (Without PG) =
NEW | xco704 E-PWM 2.8~18.0 2.2M 270 USP-6C (1.8x2.0xh0.6mm) (With PG) 8-
| UNDER F-PWM or TSD/ILIM/OVP/ ) DFN3030-12A (3.0x3.0xh0.75mm) 3
~ ~ - o
DEVELOPMENT| XC9711 60V, 1A pwim/prm | 457600 | 25~120 1000 800k 10 FB Lx Short SS Adj/UVLO/PG 125°C HSOP-8M (6.2x5.2xh1.7mm) S
- _ [0}
DEVE OrEnT| XCo714 36V, 2A Ffvmspﬂ 45~360 | 25~150 | 2000 800k 10 - F8 TSDL/)'(L;'X gvp/ S5 Adj/UVLO/PG 1257C DFTI?;?FS slruzﬁe(zf;if:f% ?an;m)
x [
= XC9271 PWM/PFM 300k
£ 30V (46V/400ms), 2A 7.0~30.0 | 1.2~12.0 2000 500k 200 SBD FB TSD/ILIM/Shorti  SS Adj/UVLO/SYNC 105°C SOP-8FD (4.9x6.0xh1.75mm) 3
= X€9270 Ext CLK Sync PWM Ext CLK =R
o ~
° 30V (46V/400ms) PWM or N N 280k~550k - TSSOP-16 (5.10x6.4xh1.4mm) o
XC9252 | [\ Sune. DC/DC Controller | pwiypem | 30300 | 1.5~30.0 10000 Ext CLK 30 Pch+SBD FB TSD/ILIM/Short SS Adj/UVLO/PG/SYNC | 105°C USP-10B (2.9x2.60xh0.6mm) 5
(v}
=
Q)
oQ
[0}
(%]
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Step-Up DC/DC, Step-Up Charge Pump, LED/Back Light Driver
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W
c
>Low Voltage Step-up DC/DC, Charge pump : Output Voltage 7V or less F-PWM : Forced PWM Mode, PWM : PWM Mode =
lour [MA] Function 5
Control fosc Iq Topr 5
Product Feature Vin[V] Vour [VI | (Vin=3.3V, External vV, Package a
Method H A out i 5
etho Vosrss.ov) | M2 [mA] FET/SBD = Setting Protection Other max <
—+
o
Xco802 Charge Pump, PWM/PFM 2.5~6.0 MSOP-8A, USP-8 (2.7x2.5xh0.6mm) =
x 1.8~5.5 40 300k 80 - Vout - - 85°C o
g XC9801 Regulated Vour PWM or Vinx2 USP-8B05 (2.4x2.4xh0.33mm) Q
o
3 Xc9111 2step PFM DC/DC SBD or SOT-23, SOT-25, SOT-89, USP-6C o
= PFM 0.9~10.0 1.5~7.0 70 100k 2 s h Vout ILIM - 85°C
XC9110 PFM DC/DC BD+Nc SOT-25, USP-6C
XC9140 1g=6.3uA, 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) =
1in=0.8A, Ultra Low Iq 400nA SOT-25, USP-6C (1.8x2.0xh0.6mm) B
(FEATURED) Xc9145 Load Disconnection PWM/PFM | 0.65~5.5 3.0~5.5 430 1.2M 0.4 Vout ILIM ss 105°C WLP-6-05(L.08x1.28xh0.4mm) a
XC9142 P . . PWM/PFM 17
1in=0.8A, Load Disconnection or 1.2m . SOT-25, USP-6C (1.8x2.0xh0.6mm)
! 0.65~6.0 1.8~5.5 500 - Vou ILIM/Short SS/CL Disch 85°C ,
Xc9141 |Bypassor VOUTOR (XC9142 Only) F-PWM 3.0M 56 ' / / g WLP-6-01 (1.08x1.28xh0.4mm)
lin=1.4A, Load Disconnection
XC9148 ’ PWM/PFM 19 . —
or Bypass or VOUT OR 0.65~6.0 | 1.8~55 750 yo - Vew  |ILIM/TSD/Short: SS/CLDischg/UVLO | 105°C S%ST?sgfél(f;ﬁO;h&G&"z) o
XC9147 lin=1.4A, Load Disconnection F-PWM ’ 56 ~X3.OX L =
X )
>Mid Voltage Step-up DC/DC : Output Voltage 7V~ oy
m
lour [MA] Function 3
Control fosc Iq Topr ~
Product Feature Vin [V] Vour [V] (Vin=5.0V, External V, Package
Method H A €y i b
etho Vour=12V) [Hz] [mA] FET/SBD  Setting Protection Other max g
_'
x 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
€
- Xca121 Max Duty=93% PWM/PFM 0.96.0 100k 13 SOT-25 (2.9x2.8xh1.3mm) 5
° XC9120 DC/DC Controller PWM : : USP-6C (1.8x2.0xh0.6mm) g_
1.5~30.0 2000 Nch+SBD FB - SS 85°C w
Xco104 Standard PWM/PM | 5om100 100k/180k| SOT-25 (2.9x2.8xh1.3mm) =
v XC9103 DC/DC Controller PWM . : /300k/500Kk| USP-6B (1.8x2.0xh0.6mm)
o
>
>LED/Back Light Driver 0%:
3 [0}
lour [MA] Function i
Control fosc Igq Topr
Product Feature Vin[V] Vour [VI | (Vin=5.0V, External V. Package
Method Hz A our i max.
Vour=12V) [Hz] [nA] FET/SBD = Setting Protection Other
XC9133 LED/Back Light Driver PWM 25~6.0 | 2.5~175 60 1.0M 60 SBD FB ILIM/OVP PWM Dimming 85°C SOT-25 (2.9x2.8xh1.3mm) =
PWM Dimming 8-
S
o
=3
<
®©
o
=
(o]
S
[0}
—
o
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Buck-Boost DC/DC, Inverting Charge Pump & DC/DC

&5 TOIREX

>Buck-Boost DC/DC

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

Control lour [mA] fosc Iq Function Topr
Product Feature Vin [V] Vour [V | (Vin=5.0V, External V, Package
x Method Hz A out i max.
g Vosr=s.ov)| M2 [mA] FET/SBD | Setting Protection Other
s XC9302 PWM/PFM
=] -
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)
XC9301 /DC Controller PWM
Basic Buck-Boost PWM or Pch+Nchx2
XC9303 DC/DC Controller pwypEm | 20~100 2.0~6.0 1500 300k 55 +SBD FB - ss 85°C MSOP-8A (4.9x3.0xh1.22mm)
>Inverting DC/DC, Inverting Charge Pump
x lour [mA] Function
© Control fosc Iq Topr
£ Product Feature Method Vin [V] Vour [V] (Vin=3.3V, Hz A External Vi ) max Package
s Vosr=3.3v)| M2 [mA] FET/SBD | Setting Protection Other
o Charge Pump, 35k
XC6351A . ! PWM 1.2~5.0 -1.2~-5.0 10 4 100 - - - 80°C SOT-25, USP-6B (1.8x2.0xh0.6mm)
Inverting 120k
USP-10B (2.9x2.60xh0.6mm)
FEATURED) Xco702 | °P dowpo?ﬁ]/\icr(ni?v/soomm PWM/PFM 604(;5+V 12.0~-2.5 @1231_5\/ 1.0M 12 - FB TSD{)'(LS"X'QVP/ S Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm)
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)
NEW ) Xc9705 for Inverting PWM/PFM 360+ Vo | 15028 |@1ovssv| 2w 11 FB TSD/ILIM SS Adj/UVLO/PG 125°C USP-6C (1.8x2.0xh0.6mm)
Step-down DC/DC (16V/3A) 4.0 ~ N 300 500k ) i
XCM526 for Inverting PWM/PFM 16.0 + Voyr -15.0~-1.2 @12V>-5V ™ 25 Pch+SBD FB Short SS Adj/UVLO 85°C USP-12B01 (2.8x2.30xh0.6mm)
300k
Step-down DC/DC (30V/2A) 7.0~ - 300 )
v XC€9271 for Inverting PWM/PFM 300+ Ve | 12012 | @12y 5y EiggtK 200 SBD FB TSD/ILIM/Short:  SS Adj/UVLO/SYNC 105°C SOP-8FD (4.9x6.0xh1.75mm)
>lsolated DC/DC : For low-power applications(~0.5W)
lour [MmA] Function
Product Feature :AZ::::’ Vin [V] Vour [V] (Vin=3.3V, [:Iszi [::\] External Vour Eo—— o ;::';r Package
Vour=-3.3V) FET/SBD : Setting rotection er :
USP-10B (2.9x2.60xh0.6mm)
FEATURED) XC9702 S‘ep'd"wr}frcé 5|Ca t‘ggw 300mA) e owm | 4.5~600 | 2.5~12.0 50 1.0M 12 . FB TSD{)'(L;'rggvp/ S5 Adj/UVLO/PG 125°C HSOP-8N (6.2x5.2xh1.7mm)
DFN3030-12A (3.0x3.0xh0.75mm)
| D3 POS3
| D2 POS2
D1 POS1
” | cL2
RL2
IC | NEG2
VIN casil® LT
\ 4 VIN BST—| —
MODE
QO——{mopE
LX
O—ENiss
CIN EN/SS FB
VL
| PG
oL GND
T
777

J981eYD MS peo’ 1aMm / 13s3y 0odan Ja/oa 2d/2@ 4032npul ul-3jing

aAowolny
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Voltage Regulator : Low Iq Type,

Medium-Speed Type

&5 TOIREX

o)
c
>Low Voltage Regulators : Input Voltage 6V or less ,T—,
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V our Package
w V] our [V] [mA] [nA] [a] @1kHz [dB] CE Current Limit Other max. ¢ 2
=
XC6242 Charger IC for Advanced 2.60 105°C USPN-4 (0.90x1.2xh0.4mm) 8
Battery 1.5~6.0 150 0.8 4.50 35 Yes ILIM - - - =
XC6240 1g=0.8y1A, 150mA 263 85°C SSOT-24, USPN-4 (0.90x1.2xh0.4mm) =
4 USP-6B06 (1.8x1.5xh0.33mm) la)
Go function . SSOT-24, USPQ-4B05 (1.0x1.0xh0.33mm) =
~ ~ o
(FEATURED) XC6241 Iq=0.61A, High Speed, 150ma | 16~60 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/CL Dischg 105°C DFN1010-4D(L.0x1.0xh0.4mm) g
XC6506 1g=0.8pA, 150mA 1.5~6.0 1.2~5.0 150 0.8 2.60 35 Yes FB - 105°C USP-4 (0.9x1.2x0.4mm)
Cap Less, ~ ~ . SOT-25. SSOT-24
XC6504 19=0.641A, 150mA 1.4~6.0 1.1~5.0 150 0.6 2.13 30 Yes FB+ILIM Cap less/CL Dischg 85C USPN-4B02. USPQ-4B04 g
Go function . SOT-25, SSOT-24 ~
XC6217 Iq=4.5uA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85C USP-4D, USPN-4 g
* XC6215P - USP-3 (1.2x1.2xh0.6mm)
© 1g=0.8pA, 200mA 1.5~6.0 0.9~5.0 200 0.8 2.30 35 FB+ILIM - 85°C - -
S XC62158 Yes SOT-25, SSOT-24
4 USP-4. USPN-4, USP-6B06
2 XC6501P Cap Less - USP-3 (1.2x1.2xh0.6mm) —
CeSO1AD High Speed, 200mA 1.4~6.0 1.2~5.0 200 13 1.20 50 vor FB Cap less/CL Dischg 85°C $OT35, 56754 8
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 - 85C SOT-89, SOT-23
XC6503P - SOT-89 (4.5x4.0xh1.6mm) o]
Cap Less, - - Cap less/TSD/CL m
XC6503A-D High Speed, 500mA 1.7~6.0 1.2~5.0 500 15 0.63 55 You FB+ILIM Dischg 85°C SOTEEE5T5E m
USP-4 (1.2x1.6xh0.6mm) —
Go function GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) =
v XC6220 1g=8uA, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85C SOT-25, SOT-89-5 g
_|
>Middle Voltage Regulators : Input Voltage 20V or less
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package —
. P [mA] (Al (0] @1kHz [dB] CE | CurrentLimit Other max. € )
oL,
Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm) )
19=1.2uA, High Speed 35~20.0 | 2.5~55 200 1.2 4.10 50 FB Gojserstaryen | 105C USBL4 (17351 ExhoEmm) =
20V, 200mA ves /CL Discharge SOT-25 (2.9x2.8xh1.3mm)
x 1g=5.5pA ~ o . USP-6C (1.8x2.0xh0.6mm)
g XC6505 10.5V, 200mA 1.7~10.5 1.5~8.0 200 5.5 1.10 60 Yes FB+ILIM TSD/CL Dischg 105°C SOT-89-5 ,50T-25
- 1g=2pA N N . . USP-6B (1.8x2.0xh0.6mm) (@)
;v XC6201 10V, 200mA 1.8~10.0 1.3~6.0 200 2 2.00 35 ILIM 85C SOT-89,50T-25 cii'
o
>High Voltage Regulators : Input Voltage 36V or less g
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package
wlV] aur [V] [mA] [nA] [Q] @1kHz [dB] CE Current Limit Other max. & >
USP-6C,SOT-25 =
é Xc62168 1.8~12.0 Ves USP-6B06,S0T-89-5 g
28V, 150mA USP-6C (1.8x2.0xh0.6mm)
2.0~28.0 ~ 150 5 6.50 30 FB+ILIM TSD 85
§ xcez1ec FB Type (XC6216C) 20~23.0 < SOT-89-5,50T-25 =
2 <
XC6216D 1.8~12.0 - TO-252, SOT-89,S0T-223 (¢
28V, 150mA TSD USP-6C (1.8x2.0xh0.6mm)
XC6408 RESET 2.0~28.0 2.0~18.0 150 8 3.50 40 - FB+ILIM JRESET 85°C SOT-89-5 ,50T-25
o
=
(o]
o
—
™
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Voltage Regulator : High-Speed Type

&5 TOIREX

W
c
>Low Voltage Regulators : Input Voltage 6V or less ,T—,
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V our Package
e oV ma | Al 0] | @k ds] CE | CurrentLimit Other max. 5 3
GO function . SSOT-24, USPQ-4B05 (1.0x1.0xh0.33mm) %
rFEATUREDJ XC6241 1q=0.64A, High Speed, 150mA 1.6~6.0 1.2~5.0 150 0.6 0.87 60 Yes FB+ILIM GO/CL Dischg 105°C DFN1010-4D(1.0x1.0xh0.4mm) §
Inrush Protection . SOT-25,SS0T-24
§ N o ’ o
XC6233 High Speed, 200mA 1.7~5.5 1.2~3.6 200 45 1.20 75 Yes FB+ILIM Inrush/CL Dischg 85°C USP-4,USPQ-4B04 =
: ) SOT-25. SSOT-24 S
XC6221 High Speed, 200mA 1.6~6.0 0.8~5.0 200 25 0.80 70 Yes FB CL Dischg 85C USP-4. USPN-4 S
GO function . SOT-25, SSOT-24
XC6217 1g=4.5uA, High Speed, 200mA 1.6~6.0 0.8~4.0 200 4.5 0.80 70 Yes FB GO/CL Dischg 85°C USP-4D, USPN-4
N N ) USP-6C (1.8x2.0xh0.6mm) S
. XC6415 2ch LDO, 200mA x 2ch 1.5~6.0 0.8~5.0 200 x 2ch 28/ch 1.00 65 Yes FB CL Dischg 85C SOT-26, USPN-6 Q
©
€ XC6229 0.53 Inrush/TSD/CL Dischg LGA-4B01 (0.75x0.75xh0.3mm) g
5 High Speed, 300mA 85%C
° XC6228 gh >peed, 500 1.6~5.5 1.2~4.0 300 100 80 Yes EB+ILIM Inrush/CL Dischg USPQ-4B04 (1.0x1.0xh0.6mm)
N fnrush Protection 0.67 SOT-25, $50T-24, SOT-89-5,USP-4
Xc6223 Inrush/TSD/CL Dischg| 105C | yspq-4803, DFN1010-4D(1.0x1.0xh0.4mm)
. 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 - 85°C SOT-25 SOT-89-5 E
True Reverse Current Protection, ~ N 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 85°C SOT-89-5,50T-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 85°C SOT-89-5,50T-25
GO function N - GO/Inrush/TSD/CL USP-6C (1.8x2.0xh0.6mm) o]
XC6220 Iq=8A, High Speed 1A 1.6~6.0 0.8~5.0 1000 8 0.18 50 Yes FB+ILIM Dischg 85°C SOT-25, SOT-89-5 m
. True Reverse/Inrush/ (]
High Speed, 2A ~ o 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/lLllM Adj/CL 105°C SOP-8FD(6.0 x 4.9 xh1.55mm) ~
Dischg =
g
>Middle Voltage Regulators : Input Voltage 20V or less
1 Iq Ron PSRR Function Topr
Product Feature Vin [V Vour [V our Package
e oV ma | Al 0] | @k ds] CE | CurrentLimit Other max. E 5
FEATURED) XC6706 Seamless GO - GO/SoftStart/TSD SOT-89 (4.5x4.0xh1.6mm) 3;
FEATUNI.RED ceros 1g=1.2pA, High Speed 3.5~20.0 2.5~5.5 200 1.2 4.10 50 vor FB COJsokStart/iso 105°C USP4 [13%1 6xho.6mm) s
20V, 200mA /CL Discharge SOT-25 (2.9x2.8xh1.3mm)
19=5.5pA 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-89-5 ,50T-25
© 10V, 300mA
£ XC6204/XC6205 . ! . 70 @)
- High Speed, Low Noise ~ ~ B USP-6B (1.8x2.0xh0.6mm) =i
g 10V, 300mA 2.0~10.0 0.9~6.0 300 25 1.60 Yes FB+ILIM 85°C SOT-89-5, SOT-25 =)
o XC6209 . 80 o
High Speed o
v XC6231 lqv' 500mA 2.0~10.0 0.9~5.5 500 35 1.60 65 - FB+ILIM - 85°C SOT-89-5 (4.5x4.6xh1.6mm)
High Speed
>High Voltage Regulators : Input Voltage 36V or less ,13
—+
1 Iq Ron PSRR Function Topr =}
Product Feature Vin [V Vour [V our Package 3
% it our [V [mA] [nA] [Q] @1kHz [dB] CE Current Limit Other max. g !
© - .
£ XC6701A 28V, 150mA Yes 105°C usp ssé:T(;.;;xsz.gér}oéssmm) s
5 i ;1 Speed 2.0~28.0 1.8~18.0 150 50 6.50 50 FB+ILIM TSD SRR =
I XC6701D gn>p - 85°C T0-252, SOT-223 ,50T-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-89-5,50P-8FD o
4
S
[0}
—
®
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[] o
Voltage Regulator : For Low Input Voltage, Negative Voltage and WPT :
e
o
[oR
=
>Low Input Voltage (Vin=0.5V ~ 3.0V) - |
1 Iq Ron PSRR Function Topr 2
Product Feature Vin [V Vour [V out Package
37 oo VT ma) [nA] (] @1kHz [dB] CE 1 CurrentLimit Other max. . =
x Low Voltage input UVLO/TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) S
© ’ ~ ~
g 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 SOT-25 §
-
=]
o Xc6604 Low Voltage input, 1A UVLO/TSD/SoftStart/ USP-6C (1.8x2.0xh0.6mm) =
Vbias=2.5~6V CL Dischg SOT-26W (2.9x2.8xh1.3mm) =
XC6603 ~ ~ )
Current Limit adj. (XC6604) 0:5~3.0 0:5~1.8 1000 100 015 75 ves F8 ILIM Adj (XC6604) 85%C 6
XC6602 SoftStart adj. (XC6603) SoftStart Adj (XC6603) USP-6C, SOT-89-5 o
SOT-26W, WLP-5-02 o
(9]
>Negative Voltage Regulator g E;
@ b=
1 Ig Ron PSRR Function Topr = | e
Product Feature Vin [V Vour [V out Package o | S
5 w vl o VI [ma [uA] [l @1kHz [dB] CE | CurrentLimit Other max. 8 S
©
£ } } . 6 O . . USP-6B (1.8x2.0xh0.6mm)
£ XC62KN 10V, 100mA 10.0~-2.1 6.0~-2.1 100 3 3.80 40 ILm 85°C SOT-89, SOT-23
o -16V, 200mA N . i USP-6C (1.8x2.0xh0.6mm)
XC6902 High speed 16.0~-2.4 | -12.0~-0.9 200 100 3.90 45 FB TSD/SoftStart 85°C SOT-89 SOT-23 _
12.4V,200mA TSD/SoftStart/CL USP-6C (1.8x2.0xh0.6mm) S
XC6901 High speed 12.4~-2.4 | -12.0~-0.9 200 100 2.50 45 Yes FB Dischg 85°C SOT-89.5 SOT-25 3
> Voltage Regulator with Bridge Diode for Wireless Power Receiver
N wv
lour Iq Ron PSRR Function Topr e s
Product Feature ] Vour [V] [mA] [nA] [Q] @1kHz [dB] CE Current Limit Other max. Package 1=
7 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 ~ )
s c
s | &
Low Input Voltage Regulator Voltage Regulator with Bridge Diode for Wireless Power Receiver —
o
o
wv
s o o o 1/0 or =
T POS | Vu
7 g
1.2V
HIGH =
o
EFFICIENCY ] corel @) 1
Step—Down 2 o
DC/DC V e S A ' Tl S
Converter B System LSI ! ! i s E Q
: | A =
XC6602 v
! Transmitter | VR —()ﬂl— ®
| I Ccu[ >
1.0V | ' ;\-) ;’ =
Vin Vour core2 o ! e " g
Input I :)— o
—>{CE — 4 g
cL @
= - 221F
Cains Cin Vss O wn
10uF| 1.0uF NEG T\’ss c
©
L 4 e
° |
bea -1
I
© o
Q
Q)
oQ
[0}
(%]
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D)
Voltage Detector, Watchdog Timer :
o
=
8
w 5
= | &
>Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less =
Output Voltage Detect Watchdog =
Iq D Topr >
Product Feature Vin [V Vor [V] | Accurac etect . Release Unstable | L. Package Q
wivl or V] V| [uAl Config. Logic SEEERR Delay Delay Hys Manual operation fijecut EN/ENB max. & c
Sense Pin S e, Reset prevention Period =]
o
EE XC6142 1.6~2.1 0.350V USPQ-4B05(1.0x1.0xh0.33mm) 5
Advanced Battery/ CMOS Detect "H" :0.850V 350T-24(2.0x2.1xh 1. 1mm) (a)
EDLC Monitor 11~6.0 0.8% 0.104 Noch Detect "L" - - - 0275V - CMOS Only - - 105°C [ USPQ-4B0O5(1.0x1.0xh0.33mm) Q
XC6140 1.6~2.2 _0' 875V SSOT-24(2.0x2.1xh1.1mm) g -
| DFN1010-4D(1.0x1.0xh0.4mm) 3
o
XC6136 Ultra Low Power 1.2~5.0 0.088 wign - USPQ-4B05(1.0x1.0xh0.33mm) c
CMOS Detect "H VDFx0.1% o
Ultra Low Power, 1.1~6.0 1.0% N-ch Detect "L" - - VDFX5% - CMOS Only - - 105°C SSOT-24, SOT-25 o —~+
XC6135 Separated Sense Pin 0.5~5.0 0.044 Yes DFN1010-4D(1.0x1.0xh0.4mm) Q Q
o o
XC6134 Ta=-40~125C, 0.8~5.0 Adj 'a) %
Hys Adj, o CMOS Detect "H" . : o SOT-26 (2.9x2.8xh1.3mm) v
Xc6133 Adj Release/Detect Delay 1.6~6.0 | 1.0~5.0 1.2% 132 N-ch Detect "L" ves Adj Adj VDRx5% ves 125°C USP-6C (1.8x2.0xh0.6mm)
XC6132 Separate Sense pin 0.8~2.0 Adj
i g USP-4, SSOT-24
XC6129 Addi';i'iisci/r Z‘Z;eizv[ﬁfy' 13~6.0 | 1.5~5.5 | 0.8% 0.58 an{|§15 DDZtthctt T - Adj Adj | VDFxs% .  Yes CMOSOnly| - - 105C | USPQ-4B05(1.0x1.0xh0.33mm) | 5
. DFN1010-4D(1.0x1.0xh0.4mm) O
XC6126 Adj Release Delay 0.7~6.0 | 1.5~55 | 0.8% 07 CNMCC:]S Detect "L" . : . VDFX5% - - - - 85°C usiijc-);z;z(((z)'%iblggihlommm)
X wn
XC6119 Adj Release Delay 0.7~6.0 0.9 - VDFx5% SSOT-24 (2.0x2.1xh1.1mm) o
0.8~5.0 | 2.0% CMOs Detect "L" B Adj - CMOS Only - - 85°C USPN-4 (0.90x1.2xh0.4mm) ~ =
XC6118 Separate Sense pin, 1.0~6.0 : . . 0.8 N-ch Yes VDFx1% SOT-25 (2.9x2.8xh1.3mm) %) =
Adj Release Delay e : VDFx5% USP-4 (1.2x1.6xh0.6mm) i S
~
>Low Voltage Voltage Detectors with Wacthdog function : Input Voltage/Sense pin Voltage 6V or less s Q
Output Voltage Detect Watchdog 3 %
lq D ] bl Topr
Product Feature Vin [V Vor [V] | Accurac etect : Release Unstable | . Package
wivl or V] VI [waAl Config. Logic Separate Delay Delay Hys Manual operation flmecht EN/ENB max. E
Sense Pin 3 5 Reset p Period
time time prevention —
o
XC61G CcMOS USP-3 (1.2x1.2xh0.6mm) 8_
. 10v 0.7~10.0 | 0.8~6.0 2.0% 0.7 N-ch Detect "L" - - - VDFx5% - - - - 85C SOT-23,550T-24 w
SOT-89 =
XC61H SOT-23 (2.9x2.8xh1.3mm)
10v, o CMOS - 1ms o
XCo1F Built-in Release Delay 0.7~10.0 | 1.6~6.0 2.0% 1 N-ch Detect "L ~400ms VDFx5% 80C SOT-23 (2.9x2.8xh1.3mm) E
SOT-89 (4.5x4.0xh1.6mm) o §
>Middle Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 10V or less = °
') S
Output Voltage Detect Watchdog o o)
Iq D ] bl Topr c
Feature Vin [V Vor [V] | Accurac etect . Release Unstable ; Package Package =
wivl or [V] V| ual Config. Logic 2:::;3';2 Delay Delay Hys N':';:tal operation T';:\:g:t EN/ENB | max. g E =
time time prevention
VSEN pin 76V operation CMOS Detect "H" SOT-25 (2.8x2.9xh1.3mm) ,13
FEATURED) XC6138 Hysterisis 5~50%, 2.2~6.0 | 2.3~20.0 1.5% 0.5 N-ch Detect "L" Yes Adj Adj 5~50% Yes - - - 12°C DFN1515-6A 6"
Adj Delay time (1.5x1.5xh0.38mm) 3
o
>High Voltage Voltage Detectors 2
®
Output Voltage Detect Watchdog
lq Det I bl Topr
Feature Vi [V Vor [V] | Accurac etect . Release Unstable i Package Package v
wiv] o [V] v [nA] Config. Logic SS:E:::; Delay Delay Hys N;:::' operation T;r::g:t EN/ENB max. = & %
time time prevention o
—a0~ 2.5@EN=L ) SN RS
XC6131 Ta=-40~125C, _ - Yes SOT-26 (2.9x2.8xh1.3mm) 2 =
RESET with Watchdog, | 1.5~6.0 | 1.6~6.0 | 1.0% [%:8@EN=H] n.ch Detect "L" - - Adj i VDFx5% - Adj 12°C DFN1515-6A 5=
XC6130 Adj Delay time 9.8 Yes - (1.5x1.5xh0.38mm) o 3
(]
RESET with Watchdog, EN N N R } . . . 3.13ms o } } 50ms SOT-25 (2.9x2.8xh1.3mm) &
XC6121-XC6124 Built-in Delay time 1.0~6.0 | 1.6~5.0 2.0% 10 N-ch Detect "L ~400ms VDFx5% ~1600ms Yes 85C USP-6C (1.8x2.0xh0.6mm) Urg
%]
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. z
Load Switch ;
<
)
=
o
[oR
w5
c —~
>Load SW ;T &
| Current Limit " | Ron Function - =
Product Features Vi [V i ST Package =
w V] [mA] ILIM Setting Method |  [RA] [nA] [Q] Current Limit Other max. E =
Value [mA] s
l0m3uA SOT-25 (2.9x2.8xh1.3mm) o
% XC8101 ;(;0:1/\, 1.876.0 200 300 Fixed 3 0.01 550 FB+ILIM CL Dischg 85°C SSOT-24 (2.0x2.1xh1.1mm) =
£ USP-4 (1.2x1.6xh0.6mm) o
s SOT-25, SSOT-24, USP-4 )
) Ig=3pA, N ) ) (1.2x1.6xh0.6mm) 2N =
Xc8102 200mA 1.276.0 400 480 Fixed 3 0.01 280 FB+ILIM CL Dischg 85°C USP-6B06 (1.8x1.5xh0.33mm) S
USPN-4 (0.90x1.2xh0.4mm) <
i ~
XC8109 900mA, 85mQ, 900 75~1300 | AdJbY External TSD USP-6C (1.8x2.0xh0.6mm) = | &
Multifunction Resister ss = 3
0.5A~2A, 85mQ), . 500/1000 | "960/1400 i FB+ILIM SOT-35 (2.6x2.8xh1.3mm) g 2
Xc8107 Multifunction 25755 1500/2000 | 1900/2400 Fixed 40 0.01 85 or ILIM+Latch ng:ge 105%C USP-6C (1.8x2.0xh0.6mm) =
2A,85mQ, . Adj by External
 / XC8108 Multifanetion Load SW 2000 900~2400 Resictor FLG USP-6C (1.8x2.0xh0.6mm)
Diode Replacement / Forward Voltage Characteristics OR connection : For backup circuit, etc. _
A L m e s e e 1 =
— I 1 XC8112/XC8113 o
<éi , Schottky . 1 ] 1
= Ideal Diode | Barrier | | Ideal Diode : Ve=20mV I
Ideal Diode : VF=20mV 3 function /' Diode : Main Power I ! Y
Vi Vour = ! i 5V T | = 2
Vi Vour o / ! / : : 1 2 5
R R e EE TR L - ' 1 Iz
© ,’: ! 1 é ?
'
Ci CE CL é_ I ' 1 S o
0.1pF 0.1pF 5 I i 1 =N
O / 1 1
T b T /I I I I I
ya |
o : . 1
v 04V : I Ideal Diode : Ve=20mV ! )
FORWARD N ] 0 A V <V L VE= 1 o
20mvV ! HA @ Vin<Vour ! 2
1 V wv
Forward Voltage : V; (V) E | out =
! XC8110 X
' Battery —— Cu CE XC8111 L G 73
' For Backup 0.1pF | T 0.1uF or more . %
e el 0. S | 5P 3
= : E
|
>Load SW with Ideal Diode function ' © o)
| Current Limit " | Ron Function - %’
Product Features Vi [V oo i . ST Package
| [mA] — SeitngMert [nA] [nA] [mQ] Current Limit Other max. g >
Value [mA] od c
~+
i o
VF—ZIg?\I/DIIO—d;G X 500 850 TSD WLP-4-02 (0.82x0.82xh0.5mm) 3
S00mA (_xcsnb)q_m ()l(1C8111) 1.5%6.0 Fixed 3.6 0.8 120 FB+ILIM Inrush 105°C SOT-25 (2.9x2.8xh1.3mm) =1
’ - <
|EC 62368-1 Certified 1000 1700 True Reverse USP-6B06 (1.8x1.5xh0.33mm) 5
Ideal Diode wn
VF=20mV, 1q=3.61A 2ch x 500 850 TSD o
500mA (XC8112), 1A (XC8113) |  1.5%6.0 Fixed 3.6/ch | 0.65/ch 120 FB+ILIM Inrush 105°C USP-8B06 (2.0x2.0xh0.33mm) =
2ch Load SW 2ch x 1000 1700 True Reverse g g
IEC 62368-1 Certified @ |2
Ideal Diode TSD WLP-4-04 (0.82x1.48xh0.495mm) o] -
Xc8114 VE=20my 1003 6UA. 3A 1.5%6.0 3000 4500 Fixed 36 0.65 60 FB+ILIM Inrush 105°C SOT-89-5 (4.5x4.6xh1.6mm) o N
—<0mv, 1g=3.5uA, True Reverse DFN1820-6G (1.8 x2.0xh0.6mm) &
[0)0]
[0}
(%]
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. =
o
Push Button Load Switch, Push Button Reboot Controller ;
e
o
Q.
=]
W Push Button Load SW =
o8
=
a
Requested Cumrent Requested Current g
Tum-ON T a o =3
Tum-OFF. Inrush Current :Small <]
o
Battery > Vin Vour — Voo Vour T > Other Q
Cu=0.10F "~ C=01uF RZEE PMIC or LDO R1s Py LR e nrush Currpat: Small g =
- =
l Dc‘:’rnc Vin Battery »—{V, Vi - s Vi Vour T Other g
XC6194 Gy 1pF C01pF PMICor LDO Mz M =
B EN il J or Vo o =
pin: Vour OK: H Level oC/oC el [0)
PG pin : Vour NG: "L Level e sln‘D MCU XC6193 i ? S
W % I/0 = - MCU T
- - SW . UO
Ve Son SHDN pin: "L"Level (Usually} 9 P . b iio
SHDN pin: H Level (Shutdown) Vg SHONpin:"L"Level (Usually)
‘ | SHON pin:"H Level (Shutdown)
Push Button E- [ -
| [ Iss l o] e Push Button E-l o
v o
w
- 2
m =
Vin [V] i BD 9 Turn-on Turn-off Topr %) g.
Product Features out i i Function Package —- | >
Min. Max. [mA] (Al [wA] | OPeration gy upuyime | ORErANON gy upgime max. & =
Method Method s ¢
SHDN pin 3s/5s o g
; =3
....................................................... loo1nA 1000 or SWpin /10s/15s Forced Shutdown
STB= .
(FEATURED) XC61948 Shutdown function 0.25/1 SHDN pin - l['j:;]fg ;::LrentPProtec‘.non
(Ship function/System 1.80 6.00 0.001 0.13 SW pin 28/ 7S . ort Protection 85°C | USP-8BO6 (2.0x2.0xh0.33mm) 5
/3s/5s SHDN pin 3s/5s Thermal Shutdown 5
(FEATURED) XC6193A Power SW) i : 8
Freeze measures 1000 or SW pin /10s/15s Output CL Dischg o
+Pch EET Power Good (XC6194) s
(FEATURED) XC6193B SHDN pin -
w
o
'e) o
2 B
B Push Button Reboot Controller £l S
[0}
Vin [V i Reboot Delay Time (9]
Product Features = w V] la DS O.utput. - by = = Topr Package B c
Min. Max. [nA] Current [mA] Configuration Adjustable Method Reboot Delay time Reboot time max. s
- )
XC6190A External Resister 1s~ 205 >
Push Button Reboot 175 6.00 0.01 30 N-ch (£5%) 0.4s 85°C USPN-6 (1.3x1.3x0.4mm) c
Controller : : : CMOS . 7.5s or 12.5s (£5%) USPN-6BO01 (1.0x1.45x0.4mm) S
XC6190B Internal Fix =
(£5%) o
o
<
@
wv
[
©
°
=2 | S
1%
9 Z
e
—
o 3
o
Q)
)
(0]
(%]
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e o . . =2
. - - o
Charger IC : For Li-ion/Polymer, LTO, and Solid-State batteries :
B
o
Q.
w5
XC6810 Typical application circuit LTO and Solid-State batteries Reference circuit = | 5
—+
Cemip input : Y 0uA 5
LuF Input: Open o P =
o
DC input PMID c
v ouTt > »| VDD
sv N T DC/DC b SBD LDO for Charger MCU 8
4 XC6810 Fon| orwo | Fa -6V —e—p—  xc6240 ° Vi Vour {—pp MCL S
5o SHON | XC6242(105°C) Charge Discharge 8
< CE Current Current Step down
& H MCU / SoC 1 DC/DC = S
CHG/BATmMONEN |« LTO Battery Voltage or LDO 3
BAT BATMON CBA}_WN Sutdown_OUT Battery yggﬁ’g »| cE g
Thermistor 100n3; Charge/BATmonEN_OUT| XC6142(105°C) RESETB o —
Li-ion/Polymer_| _ (NTC THIN Wake-Up »| BATMON_IN @ |
Battery | | - o 9
| | {4 ¥ PushControl_IN Ia) %
| | ISET Vss l SBD toshare Push_SW for both @
- Reer Push_SW Wake-up function of XC6810 and i
MCU/SoC control.
>Charger IC for Li-ion/ Li-polymer CED
Function
Battery Charge Charge Iq Battery Sink Topr
Product Features Vin [V i- Package
/ Cell ] Voltage [V]|Current[mA]| [wA] | Current[pA] | TEMP-Moni- o i path Sz.lfety Protection Other max. g
tor Timer %)
XC6810xxxC/D/G/ v o 2
K/M es . =
1ImA~25mA Thermal Reg Sltgsonn(ihlp) ﬂ g
- . onitor
XC6810xxxA/B/E/F 3.80V~4.40V Li-ion/Polymer - - . R Main:5h/10h uvLo o - 0
g Multi-function 1Cell 3.5~28.0 | 3.80~4.40 1~25 330 3.0 Yes Trickle:0.5h Short 85°C WLP-12-01 (1.57x1.17xh0.33mm) E g
= 1Cell Li-ion Linear Charger ILIM Shutdown(Ship) S o
3 XC6810xxxH/J/N/P Yes BAT Monitor
g Charge Enable
X
g XC6808x2/3/4 5mA~40mA, L 4.20 Yes . TSD . —
< i . o
S 4.20V/4.35V/4.40V, Li '°”1/CP;'|Vmer 4.576.0 4.35 5~40 100 0.1 B '\'Al'railcl.l?']élSOhh UVLO T”sceklfctc:t?lrege 85°C USP-6B07 (1.8x2.0xh0.33mm) 2
XC6808xN 1Cell Li-ion Linear Charger 4.40 - - ILIM n
XC6803 40mA~280mA (XC6803) Li-ion/Polymer 40~280 0.5 Tr?élljllz"ggh TSD USP-6EL (1.8x2.0xh0.4mm)
XC680 fgﬂ[‘ﬁfg‘)f.m’* (xg:sm) 1Cell 4:576.0 420 200~800 100 s ves . Main:10h Lmk/? . 85 SOP-EFD (4°9%6.0x1. 75 mm) "
\/ €liti-fon Linear Lharger : Trickle:2h USP-6EL (1.8x2.0xh0.4mm) 3
(o)
. (2]
>Charger IC for LTO/Solid-state Battery = g.
=
Function G 3
Battery Charge Charge Iq Battery Sink Topr 1o
Product Features Vin [V i Package
/ Cell WYL |Voltage [v]| currentimA]l| [uA] | current [uA] Te'“"t‘o':"""' Current Path ?::::‘r’ Protection Other max. E g:
)
XC6242 Charger :scai:);rAdvanced LTO/Solid-state Ls60 . 150 o8 - ] ) ) i ) 105°C USPN-4 (0.90x1.2xh0.4mm) ?
XC6240 10=0.8LA 150ymA LDO Batteries, EDLC : : ' ! ' 85°C SSOT-24, USPN-4 (0.90x1.2xh0.4mm) 6"
q=0-SuA, USP-6B06 (1.8x1.5xh0.33mm) 3
o
[>Battery Voltage Monitor g'
Output Voltage Detect
wv
Product Features pattery Vin [V] VDF [V] | Accuracy la Configura- . ST X (e Manual Unstat?Ie LT Package c
/ Cell [nA] e Logic Sense Delay Delay Hys " operation max. S
Pin time time prevention o o
N o 3
((NEW ] xce142 Advanced Battery/ 1.6~2.1 0.350V-0.850V USPQ-4B05(1.0x1.0xh0.33mm) @ | <
EDLC Monitor IC LTO/Solid-state CMOS | Active "H" SS0T-24(2.0x2.1xh1. 1mm) e
Release=2.450V (XC6142) | Batteries, eDLc | + 160 0.8% | 0104 N-ch | ActiveL" - - - : CMOSOnly | 105C | USPQ-4B05(1.0x1.0xh0.33mm) g 3
XC6140 Release:2.475v (XC6140) ’ 1.6~2.2 0.275V-0.875V: SSOT-24(2.0x2.1xh1.1mm) 5
o DFN1010-4D(1.0x1.0xh0.4mm) o
%]
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Automotive IC (AEC-Q100 Compli ]
- )
utomotive Q ompliant z
o
=
o
Q.
w 5
e
W \Voltage Regulator =
- S
g lour Igq Ron PSRR Function Topr =
Product AEC-Q100 Feature Vin [V] Vour [V] [mA] (Al (o] @1kHz [dB] T o T e e max. Package g_
= (9]
XD6506 Grade2 lqlSO(J'rSTtAA, 1.5~6.0 1.2~5.0 150 0.8 2.60 35 Yes FB+ILIM - 105°C SOT-25 (2.9x2.8xh1.3mm) S
300mA DFN1010-4C (1.0x1.0xh0.6mm) 5
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) Q
gh-p SOT-89-5 (4.5x4.60xh1.6mm) 9
28V, SOT-25 (2.9x2.8xh1.3mm) =
XD6216 Grade2 150mA 2.0~28.0 1.8~12.0 150 5 6.50 30 Yes FB+ILIM TSD 105°C SOT-89-5 (4.5x4.35xh1.6mm) 8_
c
XD6702 Grade2 3.6V (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 Igq g s
S o
o 5
w
W \Voltage Detector, Watchdog Timer
>Low Voltage Voltage Detectors : Input Voltage/Sense pin Voltage 6V or less
Output Voltage Detect Watchdog 5
1 T ©)
Product AEC-Q100 Feature Vin [V] Vor [V] | Accuracy [P:\] Configura- . SZZ:lrsaete ?)eetlzd R;LeI:se - Manual | Timeout EN/ENB moa': Package
tion 8 . R - v Reset Period
Pin time time -
XD6132 Ta=-40~125C, 0.8~2.0 g adj g - 9
Gradel | Hys adj, Separate Sense pin, | 1.6~6.0 1.2% 1.32 CN'\{lcth DDZtthctt ,,T,, Yes adj adj Yes - - 125C fgl_éig::;g::é::m; oy g
XD6133 Adj Release/Detect Delay 1.0~5.0 VDFx5% one : m g~
= (9}
==
>High Voltage Voltage Detectors 3 =
Output Voltage Detect Watchdog
lq Separate ;| Detect @ Release Topr
Product AEC-Q100 Feature Vin [V] Vo [V] | Accuracy Configura- Manual | Timeout Package
Al i max. =
[nA] o Logic Ser"nse DFIay D'elay Hys — - EN/ENB S
Pin time time o
VSEN pin 76V operation cMOs Detect "H" w
NEW ) XD6138 Gradel Hysterisis 5~50%, 2.2~6.0 | 2.3~20.0 1.5% 0.5 N-ch Detect "L" Yes Adj Adj 5~50% Yes - - 12°C SOT-25 (2.9x2.8xh1.3mm) é
Adj Delay time
&
>Voltage Detectors with Wacthdog function o §
>
Output Voltage Detect Watchdog = g
g Iq Separate : Detect : Release X Topr T B
Product GIREREY Feature Lt Ver [V] | Aceuracy [nA] Configuration Logic Sense Delay Delay Hys RiEGLED Tlmgout EN/ENB max. Package - [}
" N N Reset Period =
Pin time time o
o
XD6130 Ta=-40~125°C, 9.8 Yes - >
Gradel RESET with Watchdog, 1.5~6.0 1.6~5.0 1.0% 3 EGENCT N-ch Detect “L” - - adj VDFx5% adj 125C SOT-26 (2.9x2.8xh1.3mm) c
XD6131 Adj Delay time 9.8@EN=H - Yes o
: - 3
XD6121-XD6124 | Grade3 | REoC! WithWatchdog, EN | 0o | 16v50 | 2.0% 10 N-ch Detect “L” - - 313ms 1y sy - _50ms Yes 85°C SOT-25 (2.9x2.8xh1.3mm) o
Built-in Delay time 400ms 1600ms g
o

91242510
se3eyoeq / oddng
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=2
MOSFET 2
S
o
=
o
Q.
g g
N-Channel Single MOSFET P-Channel Single MOSFET = | &
Vbss Vass Io Ros(on) (Max.) [Q] Ciss Vbss Vass Io Roson) (Max.) [Q] Ciss S
Product Package Product Package .
g ) ) [A] [ Ve=1.5V  Ves=2.5V  Vgs=4.5V  Ve=10V | [PF] g Iv] Iv] (Al [Ve=1.5V Ve=2.5V Vg=-4.5V Vg=10V | [pFl 5
XP222N03017R-G 20 +8 03 - 18 13 - 18 XP231P02017R-G SOT-723 30 18 02 ] s 5 - 34 g
XP231N02017R-G SOT-723 20 420 0.2 - 11 5 - 6.5 (8'02((;#5554586') g
XP232N03017R-G  |(8,000pcs/Reel) : 03 : : 25 2 22 XP231PO2015R-G | 3 (o0 0 | 30 18 0.2 - 8 5 - 34 5
XP261N70027R-G 60 20 015 : : 55 5 18 XPI71P05013RG » " s - 5 3 - = S
XP222N03015R-G 20 8 03 ' 18 13 : 18 XP222P08013R-G | SOT-323-3A * 0.8 - 0.65 0.56 - 118 =
: : : =
XP231N02015R-G sorsz: | 20 02 11 5 6.5 XPZ31P02013R-G_|(3.000pes/Ree)| - . 5 - 5 : - i S
XP232N03015R-G_ | (3,000pcs/Reel) 03 : : 2:> 2 22 XP232P05013R-G * £0.45 : 215 125 . 56 <
XP261N70025R-G 60 20 0.15 : : 5.5 5 18 XP221P0SO0LTRG 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 : 08> 07 : 60 XP223P1501TR-G | SOT-23(TO-236) 15 - 0.23 017 : 165 8 £
XP223N10013R-G L0 0 035 93 : 2 XP231P0201TR-G | (3,000pcs/Reel) " 032 : 8 5 : 34 @
XP23INO2013R-G | (01.303.3A 02 : 1 > : 6.2 XP232P0501TR-G -30 = “0.45 : 215 125 - 56
XP232N03013R-G | (3,000pcs/Reel)| 30 +20 03 : ; 2:2 2 22 XP233P1501TR-G 20 as : : 033 019 160
XP233N05013R-G 0:2 : 4 1> : 49 XP152A12COMR-G o3 20 12 0.7 - 05 03 - 180
XP23AN08013R-G 038 : : 0.4 9:29 64 XPIS2ALIESMRG | . (oo o 1 20 07 : : 0.45 0.25 160 =
XP261N70023R-G 60 £20 015 : : 5:2 > 18 XP202A0003MR-G |’ * 30 : : 0.095 0,067 435 o
XP262N70023R-G 03 - - 2.1 1.6 30 XP162A12A6PR-G cor8o 20 +12 25 - 03 0.17 - 310
XP222N0301TR-G 03 : 18 13 : 18 XPI62ALICOPRG |\ o e 1 0 25 : : 0.28 0.15 280 o
XP224NO6O1TRG 20 48 9.6 : 0.8 07 : 60 XP202A0003PR-G | * 5.0 : : 01 0.059 450 o5 O
XP223N1001TR-G 1.0 10 035 03 - 99 A £
XP225N2001TR-G 2.0 : 0.13 01 : 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 122005 SOT-523 et SOT-323-3A 21407 S 2
XP234N0801TR-G | (3,000pcs/Reel) 0.8 - - 0.4 0.29 64 h=0.5 MAX. n=0.9 MAX. h=1.1 MAX. =
p=0.8 0 p = 1.0sss © p=1.3 ©
XP235N2001TR-G 2.0 : : 0.14 0.11 220 |8 e | 2 A ——
XP236N2001TR-G +8 2.0 - 0.14 0.11 - 230 : & : & : 3 o
= - - -~ - o
XP261N7002TR-G 0.15 - - 5.5 5 18 S S L a
XP262NT002TR-G o 120 03 . . 51 e 30 - Actual size - Actual size L - Actual size g
XP264N0301TR-G * 03 : : 21 16 30
XP263N1001TR-G 1.0 - - 0.33 0.25 180 SOT-23 (T0-236) 28201 SOT-23 29202 SOT-89 4504
XP151A13A0MR-G +8 1.0 0.25 0.14 0.1 - 220 h=1.15 MAX. B h=13 MAX. T = h=1.6 MAX. ' - 4
SOT-23 20 p=19 © . p=1.9 =1 — o
XP151A12A2MR-G 12 10 : 0.16 01 - 180 2 N p=1.5 nn o B
(3,000pcs/Reel) o | T S NN NN R S = (o]
XP151A11B0MR-G 30 20 1.0 : : 017 012 150 : 3 . g : S s K
E 3 - _ . E
XP161A1265PR-G - 12 4.0 - 0.095 | 0055 - 320 S S o - | < ¥ o K
XP161A1355PR-G @ Ogch'f/ieel) +8 4.0 0.15 0.07 0.05 - 390 - Actual size - Actual size 1 = - Actual size N ©
XP161A11AIPR.G | " ¥ 30 20 40 : 0105 | 0.065 270 g
Z
N-Channel Single MOSFET : 10A or more =
Vbss Vass Io Roson) (Max.) Ciss 3
Product Package - ]
& VI VI [A]  [Ves=1.5V | Vs=2.5V : Vs=6.0V | Ves=10V | [pFl E!:!\'IVEXOGO 8L TP =
NEW )XPJ102NOIN8R-G| pEn5060-8L 100 +20 59 - - 14.3mQ | 9.4mQ 1370 p127 o ®
NEW ) XPJ101NO4NSR-G| (6,000pcs/2Reel) | 100 +20 122 - - 6.5mQ | 4.4mQ | 3010 E
oM
- Actual size

w
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Schottky Barrier Diode, Transient Voltage Suppressor (TVS) z
e
S
=]
Schottky Barrier Diodes Transient Voltage Suppressors (TVS) .
Product Package Vi [V] I: [A] Ve [V] I [MA] Ct [pF] % v Electrostatic 5
SOD-923 Product Package Application AL (.vff(?”() (MT;\J) Ci Gl Internal circuit a
XBSO013P11R-G (8,000pcs/Reel) 30 0.1 0.35 0.01 4 8 PP ines & i [oF] voltage g
“S0D- IEC61000-4-2 o
XBS013S16R-G S0D-723 30 0.1 0.71 0.002 6 ( ) e
(3,000pcs/Reel) XBPOGVOU25R.G|  TBP1006-2A USB3.0 1 <0 6.0 035 Air : £15kV O—*‘O ()
XBS053V15R-G 20 0.5 0.40 0.1 12 (10,000pcs/Reel) ’ ' ’ ’ Contact : +15kV @)
)
XBS013S15R-G S0D-523 30 0.1 0.71 0.002 6 @1z
(8,000pcs/Reel) soT-23 Air : £15KV 3
XBS024S15R-G 40 0.2 0.53 0.002 5 XBPO6VOU2MR-G| (3 1 < /Reel) |  YUSB20 2 50 6.0 08 | contact : +15kv =
- o =
XBS023P11R-G S0D-523P 30 0.2 0.5 0.1 5 o 9
(5.000pcs/Reel) XBP1010-G SOT-923P ESD 1 5.0 6.2 35 | Contact : +8kV g g
XBS053V13R-G SOD-323A 20 0.5 0.40 0.1 12 : (3,000pcs/Reel) | Protection : : ontact : = o §
. (3,000pcs/Reel) 40 1.0 0.49 0.2 35 SOT-523P ESD .
XBS104513R-G . . . XBPI011-G | (5 000 veen | protection 1 5.0 6.0 110 |Contact : £25kV
SOD-323P
XBS053P11R-G 20 0.5 0.49 0.1 15
(5,000pcs/Reel) XBP1013-G £sD 1 5.0 6.0 300 |Contact: +25kV Q—\H—O
-
XBS104514R-G SOD-123A 4o o 0.49 0.2 35 Protoction : RV I . » =
: XBP1012-G . . . ontact : £ OJG_PTO
XBS104V14R-G (3,000pcs/Reel) 0.37 2 150 SOT-323P
(5,000pcs/Reel)
SOD-123P DVI
XBS104P11R-G (3,000pcs/Reel) 40 10 0->6 0> 3 XBP1007-G Ethernet 1 240 | 273 3 | Contact: t8kv 5 &
XBS203V19R-G 2.0 0.35 3 280 UsB 2.0 | &
30 E o
XBS303V19R-G 3.0 0.36 3 385 ®Package S 5
s <
XBS204519R-G 0.49 0.2 180 =
SMAXG 2.0 SMA-XG 514025 SOD-123A/P) 1.6£0.1 SOD-323A/P 1.3:01 S o
XBS204V19R-G (2,000pcs/Reel) 40 0.46 0.1 75 23 A 28 - =10 MAY. =
XBS304519R-G 3.0 0.47 0.3 180 e | 2 T | S =
- : . i - 8 S
XBS206519R-G 2.0 0.62 0.3 120 B - E ] 5 - . o =
60 - - = - |
XBS306S19R-G 3.0 059 03 195 © Actual size - Actual size - Actual size =
w
SiC Schottky Barrier Diodes - - _ _ o
\ SOD-523A/P 0.75-085 SOD-723 0.6£0.05 SOD-923 o B
Product Package Ve [V] 1 [A] Vi [V] In Ct [pF] h=0.77 MAX. h=0.65 MAX. = h=0.35 095 = g
o
- o
XBSC41A066CS-G AREERNEEENEENENE :|: M = | T - o ;
I UNDER TO-220AC E 2 B A B g ! =
DEVELOPMENT XBSC42A086CS-G (1,000pcs/20Tubes) 650 : ] - [] - : - %
| XBSC43A106CS-G |- Actual size - Actual size 7 Actual size i_>
- =
@:@ XBSC11A108CS (1,001(—)Opc255291(':ubes) 850 . g
TO-220AC 10.290.33 FBP1006-2A SOT-23 2.9+0.2 3
h=4.75 MAX. ] ) h =0.55 MAX. h=1.3 MAX. |1 <
~ (0]
] o
N S A NIRRT A I S A A AN ) o
' - - H wv
iy - - - ) 2 =
N = - = [ ™ 1)
o E - | = 3
- Actual size | Actual size ~
S~
e
Q
(o]
=3
Q)
oQ
(0]
2
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Design Support Tool : DC/DC Measured Electrical Characteristics Comparison 2
o
I}
Q.
5
- - - - - - . - - - o
B Web DC/DC Measured Electrical Characteristics Comparison Tool (https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison) ’
oFor those looking to select a DC/DC converter!
*You can easily compare the actual device characteristics and mounting area among products!
eYou can select the optimum IC for the power supply specifications even if you are not very familiar with the products!
o
I}
Q.
c
2
o . (0]
ePoint 1 ePoint 2 3
There is data for various products/power supply specifications/peripheral Shows the “efficiency”, “ripple voltage”, and “load regulation” that are hard to S
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
T T T T T T T T T T T T T T T T T T T T T T T E T EEEEEEE e E N
1 1
1 ____ i Efficiency vs lout Ripple Voltage vs lout ®
: ® swp-cown O Step-up O inverter W PWMPFM or PFFM P 6 wiv 18 » |V 0 | mA : =
1 . . . . . . 1 [ coaes 1 sk SurressTen? [ -2 [ HCER5R 0 3AS 11000 [ co2es 0 e SuFTossT-anT [ ©C0243 2 amzcLewso-22ove I XC02858.0 123045 Mo =p
T Emceny [ |TotiMomtares [ - Rt pprreiies e A e g S
II == Tl \I of of WAL O gt m nductor T Extaenal Inductor L) mm? & mA S @aL Over Do E %0 E o ()
1 B XE0243_12MHz SLFTOSST-ART (4.7uF) 2675 B0.05mm2 2000ma g a0 E L =S,
: (-] x%szss_z MMz NGLANI02ZTIME (2 2uk) 91.88% 88 1mm2 2000mi § n 1 ; il %
1 (] X$8273_1.2MHZ(INRND) XALGOFO-561ME (0.56uH) Labrs ] 108 35mm2 3000mA Yei 5 f: § :
: x%msw 1219481 100N (10uH) 91.20% 16.24mm3 S0ma, f”. .-Ic. é i I L
| O e o = o A e = e B8
: ] xgoere OLUNKZR201A (2 2ub) 581% 16 3Tmm2 150 Eow g W __,Z__:_._,_'.___":“—_-‘i'_'_"\,."’_""“—_""kk_ - -4
: EI 1\:“‘"% st il el e - Lc-\::::_ .01 1 1 10 10 1000 N ?:n:o: L 01 1 10 109 1000
1 1] XFNFE DFE252010F-2R2M (2 2uk) B61% 19.62mm2 150mA out frma] Bourl ]
1 ) K.l???_l?MH.'.IHHNIII Budt-in Inductor BS 53% 13 T4mm2 S00mA Yes . . .
: L] x}em LSEPC2016KKTZRIM (2 2uH) AT 17.75mm2 150ma EfﬁCIency Rlpple voltage -
1 [ xES22324_1MHZ DFE282012F-4RTM=P2 (4 TuM) 59.29% 21 91mm2 1000mA g
: ] I:?Iii_‘ 2Kz LEXBO4040THKLARTM (4. 7ub) 801N 33 48mm2 &0omaA mtal Mount size Vs Produut Vnut vs |ou‘ [Load Regulation} 2
1 ] XE922324_1MHz XGLAOID-ATIME (£ TuM) BB.05% 39.51mm2 1000mA, f=
: - X}!UU MWTC201808S2RIMT (2 2uM) 8% 11.78nm2 TH0MmA, | 4 §§ [E=H) R Lt I L2 £80 Othes I ccooen 1 ouses SUFTossT-anT [ 00243 2 e oL o0 20oue I CO0ESE0 1230AS H- 00 g
1 [ Xeersd_1 2MHzINAND) LTF5022T-4RTNERD (4 Tuk) 66.23% 45.36mm 1500mA ves Lo e I 5276 SERC 206K T 26004 [ CL202_1 M B =
: L) x;mz AMHZ(NRND) DFEtESANTROMGOL (TuH) 87.98% 5. Tomm2 600mA, Yeu 100 184 E
1 :l XELI0_IMHT{NRND) Bulitan Inductod BT 5% 13 T4mm2 1000mA Wit = 181 %
: (m} XE!}N MLP2520V2R2MTOST (2 2uM) AT 04% 19.62mm2 150mA a 1.8
1 B x§L202_1 2k Butin Inuctor 82.75% 13 74mm2 400mA s 181 = ji— — ——" en
1 O xbszs DFE1BSENZRZMELL (2 2uH) o7.58% 14 37mmz 150mA 2 b i g i RTINS .
I\ __ L premsac: TARAS-H-100M (10uM) 57 848 22 17mm2 200ma % 1 == L iy
| LSAND2O16RRT 1ROM (1uH) BT ATH 131.6Tmm2 1500mA Yes E : -'_'\
SEIECt prOdUCts\ KALAD20-22TME (0.22uM) BT.35% T8.Trmm2 3000ma, Yei ‘_'
tocom pare LSCNE1005EETRATME (0.47uH) §7.16% 4.58mm2 G00mA Yes
| XCOE2_AMHZINRND) LSCNB100SEETIROME (fuk) 87.15% 4.58mm2 G00mA Yes L 1 . ™ i 1000
L] XCO282_SMHZ(NRND) MCCC100STRATRUN (0. 4Tul) B5.OTH §.04mm2 800mA Yes kel g
[ ®CLI14_IMHT{MRNO) Buitin Inductor £6.78% 17 temm3 1500mA, Vo5 . T
L] XC9235_IMHz DFE252012F-1R5M=P2 {1 SuM) B5.75% 14 58mm2 B00mA . Mounted area Load regUIatlon .g
:I XCUT36_IMHT LSCNB1G0EHKT 1RSMD (1 Sul) B6 51% 9 53mm3 BO0mA, 2
<
Q
(]
F
Q)
o
[¢]
7]
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Design Support Tool : DC/DC Simulation :
o
I}
Q.
S
- - - - - - o
B Web DC/DC Simulation (https://product.torexsemi.com/en/design-support/dcdc-simulation) o
oFor those who want to check the detailed operation of the products! ePoint 1
eSimulation results are displayed as soon as power supply specifications are entered. ~ Junction temperature of DC/DC is calculated considering various losses/heat
eHelping to reduce IC selection and design man-hours. dissipation performance.
I vty [ Eficiency [N Ti o
100 150 o
« Efficiency g M e
~
— 120 [0)
D aintaintatuietedetateletadetataletate -. PR . P . £ 10 3
" W\ 5 ; 1 ; p=x 1 e 1 z 100 &
A \ chematic Waveform 1 Efficiency 1 Ripple Voltage Coil Current 1 Switching a 90 = o
' FELH & Product Info ! summary | Tl Duty | VinVoitage  Input Cument E frequency E > 80 d
T 1 c =
E Switching frequency ©2wu [kHz] i Tt : e ’ E ."‘; \;g
' ' I Schematic ““ /s
|| Control Methad @ punwprn . 1A ;g
: : '”'I Vin_pin e
| eI ! 0.001 0.01 0.1 1 10 100 1000
] 1
H 1 lout [mA] g
1 1 e
| [ m i : g
: e Range: 2.7V~6V : .POInt 2 g
1 1 . . . . . >
! - ' it — The frequency of PFM, which varies with input/output voltage and peripheral o
Vout L Capacitor —p— it )
E R AraG E components, and the current at transition to PWM can be calculated. o
1 1 . . . .
e mAl ' ; Neh FET Possible to select products that do not interfere with peripherals or RF.
: Range: 0~2000maA, : ssnsssassssssfrsssasannsansansannsnnsannel Loiehs
H H - I 5vitching frequency [ on tme [N off time |
Rvin
: (Battery elc) 0 101 : On time : 025
! ' I 1000 1
! ! Summa s '
E T s E y f : 020 ;
Range: -40~85 —_ 1
1 1 b 5 e
' ' lout max -[__2000 | [mA] ¢ Switching frequency | 015 § 3
H : . [ | Summary@lout=100ma 2 1 ! o g'
: Thermal resistance: Gja Range. 0~1000TAWV : Efficiency Z [%6] 2 \ : = a
! ! ICLoss:| 3185 |([mw] Input Power:|  0.3622 | [W] 2 p* H ~ 010 g <
! Extemal Compoments ! Inductor Loss ;[ 1656 | [mW] Output Power:[ 033 | (W] g i ‘ 0.05 &
1 1 T :-_26,77 [l 01 i
i CL (Effective Value) [WF] E Input Current - 72.43 | [mA] vinPin:[__ 5 |V 4 : —
H H Peak Coil Current:| 784.5 | [mA] Bottom Coil Curent:| 0 |[mA] 001 PEM Mode PWM Mode
'\ ESR 227 [may ,I MODE : 0.001 0.01 0.1 1 10 100 1000
. ’,’ Switching frequency ;[ 251 | [kHz] Ontime:[ 07233 | [us] lout [mA]
Tmmmmmmmmmmmmmemmmmes - Duty:[ 1816 |[%] Offtime:[ 03485 | [us] ePoint 3
Ripple voltage : [mv]
Simulation with input resistance (Battery impedance) is possible.
Entry fields Simulation results Enables calculation of the maximum output current of Step-up DC/DC, which

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

n n m B Print this page

Ask us your technical question

Ask about product purchase and
sample request

Ask ug about any technical questions and
problems,

Agk us about requesting samples and ordering
products.

B Torex Longevity Program(TLP)

Torex operates the “Torex Longevity Program (TLP)” to allow customers with long
product life cycles to confidently select products.
TLP maintains the products supply for at least 10 years.

TLP product

Product WEB Page
DC/DC Converters

XC9285 Series ( New ) ( Torex Longevity Program(TLP )

W Online Purchase of ICs and Evaluation Boards

{ MOUSER & Farnell
ELECTRONICS.

TOIREX

Direct

chip ﬁ stop’

A Aerum Connpery

(USA / Japan Only)
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B Design Support Tools B Technical Inquiries / Online Technical Consultation v
eWeb DC/DC Simulation From the website : “Contact Us” > “Ask us your technical question”
From the website : “Design Tools” > “DC/DC Simulation” URL : https://product.torexsemi.com/en/contact-us/technical-inquiry
URL : https://product.torexsemi.com/en/design-support/dcdc-simulation
h
eWeb DC/DC Measured Electrical Characteristics Comparison Tool §
From the website : “Design Tools” 5
> “DC/DC Measured Electrical Characteristics Comparison Tool” g
URL : https://product.torexsemi.com/en/design-support/dcdc-efficiency-size-comparison ’
eSpice Model
From the website : “Design Tools” > “SPICE Model”
URL : https://product.torexsemi.com/en/design-supportispicemodel
w
B Evaluation Board Requests %
oECAD Model From the website : “Sample and Buy” > “About applying for Evaluation Board” i
From the website : “Product Pages” > “Sample Request” > “EDA” URL : https://product.torexsemi.com/en/sample-and-purchase/evaboard s
[¢’]
B Technical Information / FAQ
From the website : “Technical Information”
URL : https://product.torexsemi.com/en/technical-support
3ol e
BIE )
e BlE . &
. B Download PDF of this brochure S
eGerber File o)
From the website : “Home” > “Selection Guide” > “Product Brochure Download” =
From the website : . . . . o
URL : https://product.torexsemi.com/en/selection-guide/catalog
w
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