
Smart Wearables & 

Gaming Controllers

Mobile and Wearables

REV1123

Users must independently evaluate the suitability of and test each product selected for their own specific applications. It is the User’s sole responsibility to determine fitness for a 

particular system or use based on their own performance criteria, conditions, specific application, compatibility with other parts, and environmental conditions. Users must 

independently provide appropriate design and operating safeguards to minimize any risks associated with their applications and products. Littelfuse products are not designed 

for, and may not be used in, all applications. Read complete Disclaimer Notice at littelfuse.com/disclaimer-electronics.

http://www.littelfuse.com/disclaimer-electronics
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Smart wearables are shaping the future of the metaverse 

by bridging the gap between physical and virtual realms
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Smart wearable market trends and drivers

Market trends and drivers

In 2021, 533.6 million units of hearables, watches, wristbands, and other 
wearables were shipped globally. There was a 20%  year-over-year growth, 

indicating a growing market

Revenue in the smartwatches segment has reached $38.6 billion in 2022. 
Revenue is expected to show a compound annual growth rate (CAGR) of 9.83% 

from 2022 to 2027, resulting in a projected market volume of $61.69 billion
by 2027

Revenue in the Fitness / Activity Tracking Wristwear segment has reached $16.10 
billion in 2022. Revenue is expected to show an annual growth rate

(CAGR 2022-2027) of 15.03% from 2022 to 2027, resulting in a projected market 
volume of $32.42 billion by 2027

The gaming equipment segment amounted to $28.43 billion in 2022. The market 
is expected to show a CAGR of 3.66% from 2022 to 2027

Revenue in the Headphones segment amounted to $16.89 billion in 2022.
The market is expected to show a CAGR of 2.72% from 2022 to 2027

Sources: Statista- Wearables; Statista-AR/VR Headset;

Smart Watches; Gaming Equipment; Fitness Tracker 
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Projected smartwatch and fitness trackers
shipments worldwide  from 2021 to 2024 (in millions of units)

Projected gaming equipment Shipments worldwide
 from 2022 to 2027 (in millions of units)

https://www.statista.com/topics/1556/wearable-technology/
https://www.statista.com/topics/10052/vr-headsets/
https://www.statista.com/outlook/dmo/digital-health/digital-fitness-well-being/digital-fitness-well-being-devices/smartwatches/worldwide
https://www.statista.com/outlook/cmo/consumer-electronics/gaming-equipment/worldwide
https://www.statista.com/outlook/dmo/digital-health/digital-fitness-well-being/digital-fitness-well-being-devices/fitness-activity-tracking-wristwear/worldwide
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Wearable devices

1

2

3
Touch screen display

TVS Diode Array

Wireless charging
PPTC, Battery mini-breakers,

eFuse

UI buttons
Tactile Switch

1

2

3

Load switching
Load Switch IC

4

4
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Wearable devices functional block diagram

Click the product series in the 

table below for more info
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battery

UI 
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Touch-

screen 

display

Battery 
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IC
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charging 

pad

3

1
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MCU
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Legend:

Power

Data

2

Sensors

PMIC
4

Technology Product series

1

Protection IC (eFuse)

(USB-C)

LS0505EVD22,

LS0504EDD12

PPTC

OR 

Battery Mini-breakers

0603L

MHP-TAS*

2 TVS Diode Array
SPxx,

SP1006-01UTG

3 Switch NanoT

4 Load Switch IC LQ0502, LQ0504

* Contact Littelfuse sales for  more details.

https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0603l?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/spxx?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1006/sp1006-01utg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch


6Lit telfuse, Inc. © 2023 6

Features and benefits of Littelfuse products

Click the product series in the 

table below for more info

Technology Function in application Product series Benefits Features

1

Protection IC 

(eFuse)

(USB-C)

Integrated overcurrent and overvoltage 

protection

LS0505EVD22,

LS0504EDD12

Integrated solution with features like current limit 

protection, thermal shutdown, and internal

soft star t

5 V, 5  A eFuse with 30 V max and overvoltage 

protection / overcurrent protection

PPTC

OR

Battery

Mini-breakers

Overcurrent and over-temperature 

protection

0603L

MHP-TAS

Compact design suitable for situations where 

space is at a premium and resettable protection

is desired (for example, smart watches)

Low profile; fast response to fault currents; low 

resistance

2 TVS Diode Array Protects against ESD
SPxx,

SP1006-01UTG

Maintains signal in tegrity of high-speed data lines; 

reliable ESD protection
Small footprint; extremely low dynamic resistance

3 Switch
Controls B luetooth functions of

wearable devices
NanoT

Board space saving and design flexibility; reduces 

cost and integration difficu lties versus designing full 

interface button; improves lifetime and reliability of 

the end equipment

Ultra-compact size; up to 300,000 life  cycles; IP67 

for sealed switch compatibility with PCB coatings

4 Load Switch IC
Integrated electronic switches used to turn 

on and turn off power  ra ils
LQ0502, LQ0504

Reduces parasitic leakage current; improves 

system efficiency; increases battery lifetime; board 

space saving; low power consumption

Lowest quiescent current (IQ) and shutdown 

current (ISD); integrated slew rate control and 

output discharge switch; small package

https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0603l?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/spxx?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1006/sp1006-01utg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
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VR and AR headsets with controllers

1

2

3

3

UI buttons
Tactile Switch

USB charging
Digital Temp Indicator, PPTC, 

TVS Diode Array, eFuse

Controller
Tactile Switch,

Thumbstick Switch

1 3

4

Acronims:

VR: Vir tua l Reality

AR: Augmented Reality

PPTC: Polymeric Positive Temperature Coefficient

TVS: Transient-Voltage Suppression

UI: User Interface

Load switching
Load Switch IC

2

4
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VR and AR headset functional block diagram

Click the product series in the 

table below for more info

Technology Product series

1

Digital Temperature 

Indicator (USB-C)
setP

Protection IC (eFuse)

(USB-C)

LS0505EVD22,

LS0504EVT233,

LS0504EDD12

PPTC

(USB Type A or B)
Low Rho

TVS Diode Array
SPHV-C, SC1205-01ETG, 

SP1021, SP3021

2 Load Switch IC LQ0502, LQ0504

3 Switch NanoT

4 Gaming Controller

Sensors
Wireless 

interface

USB
Li-ion

Battery
Microphone

UI

buttons

Display

Application 

processor

BMS 

1

3

Camera

Legend:

Power

Data

LDO

Gaming

controller

4Acronims:

USB: Universal Serial Bus

BMS: Battery Management System

LDO: Low Dropout

2

2

https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504evt233/ls0504evt233?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Protection+IC+eFuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sphv-c?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/
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Features and benefits of Littelfuse products

Click the product series in the 

table below for more info

Technology Function in application Product series Benefits Features

1

Digital Temperature 

Indicator

(USB-C)

Provides thermal protection to USB-C port 

in AR and VR headset in case of resistive 

shorts between the vo ltage and the ground 

due to debris or other contaminants

setP
Reliable overheating protection, regardless of 

power being delivered
Fully compliant with USB Type-C plugs

Protection IC 

(eFuse)

(USB-C)

Integrated overcurrent and overvoltage 

protection

LS0505EVD22,

LS0504EVT233,

LS0504EDD12

Integrated solution with features like current limit 

protection, thermal shutdown, and internal

soft star t

5 V, 5  A eFuse with 30 V max and overvoltage 

protection / overcurrent protection

PPTC

(USB Type A or B)

Protects 5 V DC power supply provides 

overcurrent and over-temperature protection
Low Rho

Offers fast response to overcurrent events; 

suitable for compact portable devices

Ultra-low internal resistance; higher current holding 

in smallest SMD package

TVS Diode Array
Protects against ESD on h igh-speed

data lines

SPHV-C, SC1205-

01ETG, SP1021, 

SP3021

Maintains signal in tegrity of high-speed data lines; 

reliable ESD protection Small footprint; extremely low dynamic resistance

2 Load Switch IC
Integrated electronic switches used to turn 

on and turn off power  ra ils
LQ0502, LQ0504

Reduces parasitic leakage current; improves 

system efficiency; increases battery lifetime; board 

space saving; low power consumption

Lowest quiescent current (IQ) and shutdown 

current (ISD); integrated slew rate control and 

output discharge switch; small package

3 Switch

Function control: activates the VR glasses, 

opens menu options, forces restar t of VR 

glasses if unresponsive, etc. 

NanoT

Board space saving and design flexibility; reduces 

cost and integration difficu lties versus designing full 

interface button; improves lifetime and reliability o f 

the end equipment

Ultra-compact size; up to 300,000 life  cycles; IP67 

for sealed switch compatibility with  PCB coatings

4 Gaming controller

https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504evt233/ls0504evt233?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Protection+IC+eFuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sphv-c?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/


10Lit telfuse, Inc. © 2023 10

Wireless game controllers

2

1

3

Joystick
Thumbstick Switch

USB
Digital Temp Indicator, PPTC, 

TVS Diode Array, eFuse

Controller
Tactile Switch

1

4

3

Battery Pack
Battery Strap,

Battery mini-breaker

2

Load switching
Load Switch IC

5

4

5
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Wireless game controllers block diagram

Click the product series in the 

table below for more info

USB

Li-ion 

battery

WiFi & 

Bluetooth
Infrared 

sensors

1

Switch

MCU

BMS

Switch

Switch Switch

3 3

4 4

Technology Product series

1

Digital Temperature 

Indicator

(USB-C)

setP

Protection IC (eFuse)

(USB-C)

LS0505EVD22,

LS0504EVT233,

LS0504EDD12

PPTC

(USB Type A or B)
Low Rho

TVS Diode Array
SPHV-C,

SC1205-01ETG, SP1021, 

SP3021

2

Battery Strap

OR 

Battery Mini-breakers 

VLR, VTP,

MHP-XXX

3 Tactile Switch
KMT0, KSC7,

KMR4, PTS645

4 Thumb Switch THB001P

5 Load Switch IC LQ0502, LQ0504

LDO

Legend:

Power

Data

Acronims:

MCU: Microcontroller Unit

IC: In tegrated Circuit

2

5

https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504evt233/ls0504evt233?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Protection+IC+eFuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sphv-c?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/vlr?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Strap
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/pptc-vtp?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Strap
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Mini-breakers
https://www.ckswitches.com/products/switches/product-details/Tactile/KMT0/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC7/
https://www.ckswitches.com/products/switches/product-details/Tactile/KMR4/
https://www.ckswitches.com/products/switches/product-details/Tactile/PTS645/
https://www.ckswitches.com/products/switches/product-details/Navigation/THB/THB001P/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
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Features and benefits of Littelfuse products

Click the product series in the 

table below for more info

Technology Function in application Product series Benefits Features

1

Digital Temperature 

Indicator

(USB-C)

Protects cable connectors against  

overheating
setP

Reliable overheating protection, regardless of 

power being delivered
Fully compliant with USB Type-C p lugs

Protection IC 

(eFuse)

(USB-C)

Integrated overcurrent and overvoltage 

protection

LS0505EVD22,

LS0504EVT233,

LS0504EDD12

Integrated solution with features like current limit 

protection, thermal shutdown, and internal

soft star t

5 V, 5 A eFuse with 30 V max and overvoltage 

protection / overcurrent protection

PPTC

(USB Type A or B)

5-V DC power supply provides overcurrent 

and over-temperature protection
Low Rho

Offers fast response to overcurrent events; 

suitable for compact portable devices

Ultra-low internal resistance; higher current holding 

in smallest SMD package

TVS Diode Array
Protects against ESD on

high-speed data lines

SPHV-C,

SC1205-01ETG, 

SP1021, SP3021

Maintains signal in tegrity of high-speed data lines; 

reliable ESD protection
Small footprint; extremely low dynamic resistance

2

Battery Strap

OR 

Battery

Mini-breakers 

Overcurrent and over-temperature 

protection

VLR, VTP,

MHP-XXX

Compact design suitable for situations where 

space is at a  premium and resettable protection

is desired

Low profile; fast response to fault currents; low 

resistance; low activation temperature

3 Tactile Switch
Function control: home button, action 

button, reset, direction pad, etc.

KMT0, KSC7,

KMR4, PTS645

Board space saving and design flexibility; improves 

lifetime and reliability of the end equipment 

IP67 sealed; Smallest thickness with integrated 

actuator; extended life cycles; smallest footprint

4 Thumbswitch
Used as a joystick to control gaming 

application
THB001P

Miniature size allows board space saving and 

designers flexibility for PCB layout

High activation force; small form factor with 

improved ergonomics; high-quality dual axis lever 

with integrated center select switch

5 Load Switch IC
Integrated electronic switches used to turn 

on and turn off power  ra ils
LQ0502, LQ0504

Reduces parasitic leakage current; improves 

system efficiency; increases battery lifetime; board 

space saving; low power consumption

Lowest qu iescent current (IQ) and shutdown 

current (ISD); integrated slew rate control and 

output discharge switch; small package

https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504evt233/ls0504evt233?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Protection+IC+eFuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sphv-c?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/vlr?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Strap
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/pptc-vtp?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Strap
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=Battery+Mini-breakers
https://www.ckswitches.com/products/switches/product-details/Tactile/KMT0/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC7/
https://www.ckswitches.com/products/switches/product-details/Tactile/KMR4/
https://www.ckswitches.com/products/switches/product-details/Tactile/PTS645/
https://www.ckswitches.com/products/switches/product-details/Navigation/THB/THB001P/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
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Wireless headsets

1b

1a

2

Wireless charging
PPTC,

Battery mini-breakers

USB Charging
PPTC,

TVS Diode Array, eFuse

UI buttons
Tactile Switch

1a

1b

2

Load switching
Load Switch IC

3

3
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Wireless headsets block diagram

Click the product series in the 

table below for more info

USB
Wireless 

charging

UI

buttons

Micro-

phone

MCU

1a1b

Wireless 

interface

2

Technology Product series

1a

Protection IC (eFuse)

(USB-C)

LS0505EVD22,

LS0504EDD12

PPTC

(USB Type A or B)
Low Rho

TVS Diode Array
SPxx, SP1006-01UTG, 

SP1021, SP3021

1b
PPTC or 

Battery Mini-breakers

0603L

MHP-TAS*

2 Switch NanoT

3 Load Switch IC LQ0502, LQ0504

Speaker

Battery 

charger IC

LDO

* Contact Littelfuse sales for  more details.

Legend:

Power

Data

Li-ion 

battery Load

switch

ANC

chipset

3

https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/spxx?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sc1205-01etg?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0603l?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
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Features and benefits of Littelfuse products

Click the product series in the 

table below for more info

Technology Function in application Product series Benefits Features

1a

Protection IC 

(eFuse)

(USB-C)

Integrated overcurrent and overvoltage 

protection

LS0505EVD22,

LS0504EDD12

Integrated solution with features like current limit 

protection, thermal shutdown, and internal

soft star t

5 V, 5  A eFuse with 30 V max and overvoltage 

protection / overcurrent protection

PPTC

(USB Type A or B)

5-V DC power supply provides overcurrent 

and over-temperature protection
Low Rho

Offers fast response to overcurrent events; 

suitable for compact portable devices

Ultra-low internal resistance; higher current holding 

in smallest SMD package

TVS Diode Array Protects against ESD on data lines and VBUS

SPxx, SP1006-

01UTG, SP1021, 

SP3021

Maintains signal in tegrity of high-speed data lines; 

reliable ESD protection
Small footprint; extremely low dynamic resistance

1b
PPTC or 

Battery

Mini-breakers

Protects against overcurrent and

over-temperature protection

0603L

MHP-TAS*

Compact design suitable for situations where 

space is at a premium and resettable protection

is desired (for example, smart watches)

Low profile; fast response to fault currents;

low resistance

2 Switch
Controls B luetooth functions of the

wireless headset
NanoT

Board space saving and design flexibility; reduces 

cost and integration difficu lties versus designing full 

interface button; improves lifetime and reliability of 

the end equipment

Ultra-compact size; up to 300,000 life  cycles; IP67 

for sealed switch compatibility with PCB coatings

3 Load Switch IC
Integrated electronic switches used to turn 

on and turn off power  ra ils
LQ0502, LQ0504

Reduces parasitic leakage current; improves 

system efficiency; increases battery lifetime; board 

space saving; low power consumption

Lowest quiescent current (IQ) and shutdown 

current (ISD); integrated slew rate control and 

output discharge switch; small package

https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0505evd22?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls0504edd12?utm_source=spotlight&utm_medium=Smart+Wearable+and+Game+Controller&utm_campaign=Protection+IC+%28eFuse%29
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/low-rho-smd?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/spxx?utm_source=spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006/sp1006_01utg.aspx?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006/sp1006_01utg.aspx?utm_source=Spotlight&utm_medium=Smart+Wearables+and+Gaming+Controllers&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3021?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0603l?utm_source=spotlight&utm_medium=Smart+Wearables+%26+Gaming+controller&utm_campaign=PPTC
https://www.ckswitches.com/products/switches/product-details/Tactile/NanoT/
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041qcs6?utm_source=spotlight&utm_medium=Smart+Wearble+and+Gaming+Controller&utm_campaign=Load+Switch
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Additional information can be found at Littelfuse.com
Explore the world of Littelfuse products and applications with eCatalogs (ecatalogs.littelfuse.com)

Circuit Protection

Selection Guide
Sensing Products

Selection Guide

Li-Ion Battery Pack 

Protection with PPTC

Click the 

images for 

more 

information

setP  Design Guide

Switches for Wearable 

Technology 

General Port Protection
Charging Solutions for 

Consumer Electronics

https://www.littelfuse.com/
http://electronicscatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
https://info.littelfuse.com/hubfs/Electronics/Documents/LFUS_xVM_Power_Supply_240kW_Spotlight.pdf
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://www.ckswitches.com/media/2081/ck_wearables-flyer.pdf
https://www.littelfuse.com/~/media/electronics_technical/application_notes/resettable_ptcs/littelfuse_resettable_ptcs_lorho_app_note.pdf
https://www.littelfuse.com/~/media/electronics/design_guides/temperature-indicators/littelfuse_setp_designguide.pdf.pdf
https://info.littelfuse.com/hubfs/General%20Port%20Protection%20Spotlight.pdf
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Local resources supporting our global customers

São Paulo

Milpitas

Long Beach

Rapid City

Meridian

Saskatoon

Chicago

Mount Prospect

Madison

Rock Falls

Troy

Champaign

Beverly

Plainville

Waltham

Brownsville

Piedras Negras

Matamoros

Matehuala

Muzquiz

Concepcion Del Oro 

Legnago

San Mart ino 

in Strada

Beijing

Wuxi

Suzhou

Shanghai

Kunshan

Tsukuba

Tokyo

Seoul

Seongnam

Hsinchu

Lipa City

Taipei

Singapore

Zhongshan

Shenzhen

Dongguan

Hong Kong

Huizhou

Kaunas

Vilnius

Amsterdam

Deventer

Houten

Hoofddorp

Sales 

Legend

R&D

Manufacturing

Bremerhaven

Bremen

Lampertheim

Essen 

Lauf

Noida

Kanpur

Round Rock

Jupiter

Allen

Dole

Lons-le-Saunier

Saint-Claude

Serris

Yen My District

Coventry

Chippenham

Exeter

Ballinasloe

San Sebastián

Cadiz

Lenzburg

Manaus
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Partner for tomorrow’s electronic systems

We are industrial technology 

manufacturing company empowering a 
sustainable, connected, and safer 

world

Broad product portfolio

Our engineers partner directly with 

customers to help speed up product 
design and meet their unique needs

Application expertise

Our global customer service team is 

with you to anticipate your needs and 
ensure a seamless experience

Global customer service

We help customers in the design 

process to account for requirements 
set by global regulatory authorities

Compliance & regulatory expertise

We help customers get products to 

market faster, we offer certification 
testing to global regulatory standards

Testing capabilities

We use high-volume manufacturing 

that is committed to the highest 
quality standards

Global manufacturing
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Littelfuse.com

This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or 

for any of the information contained herein. Information is provided on an “as is” and “with all faults” basis for evaluation purposes only. Applications described are for illustrative 

purposes only, and Littelfuse makes no representation that such applications will be suitable for the customer’s specific use without further testing or modification. Littelfuse 

expressly disclaims all warranties, whether express, implied, or statutory, including but not limited to the implied warranties of merchantability and fitness for a particular purpose 

and non-infringement. It is the customer’s sole responsibility to decide the suitability of a particular system or use based on their own performance criteria, conditions, specific 
application, compatibility with other parts, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimize any 

risks associated with their applications and products. Read complete Disclaimer Notice at: www.littelfuse.com/disclaimer-electronics.

http://littelfuse.com/
http://www.littelfuse.com/disclaimer-electronics
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