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Small appliances

Appliances

REV0124

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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Small appliances: continued evolution

with more electronic content and sensors

Robotic appliances

Blender Humidifier

Electric cooker Air purifier

Microwave oven

Food processor Portable vacuum 
cleaner

Small appliances
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Market trends of small appliances

Small appliance shipments (2022−2028)

Source: Statista

Market trends and drivers

There's a growing consumer demand for energy-efficient and 

environmentally friendly appliances, leading to innovations in

power-saving features and sustainable materials.

Global small appliances shipments in 2022 numbered ~4.5 B units. 

Growth is expected at a CAGR of ~1.7% from 2022 to 2028.

The integration of IoT (Internet of Things) technology in small 

appliances enables remote control and data collection to improve 

user experience and device performance.

The demand for cordless and portable small appliances is 

increasing, supported by advancements in battery technology and 

wireless charging.

Much of the growth in this market is being driven by emerging 

economies amid rising income levels, changing lifestyles, and 

growing urbanization.

Small appliances include:

Vacuum cleaners, toasters, irons, grills, roasters, coffee machines, microwave 

ovens, air fryers, and electric kettles

https://www.statista.com/study/55489/household-appliances-market-data-and-analysis/
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Recommended Littelfuse

components for small appliances

Power supply unit
Fuse, MOV, 

TVS Diode, Schottky Diode, TRIAC

User interface & display
Load Switch, PESD,

TVS Diode Array

Motor drive
PPTC, Gate Driver, Current Sensor

Mechanical sub-systems
TMR Sensor, Reed Switch,

Reed Sensor
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Functional block diagram for typical small appliances

Click the product series in 

the table below for more info

Technology Series

1
Fuse 5X20mm Fuse

MOV M3, Xtreme

2

MOSFET X2-class

TVS Diode P6SMB

Schottky Diode MBR, DST

3

PPTC LVR

Gate Driver IX3120, IX3180

Current Sense 

Resistor
WPB

4 TRIAC QJxx16xHx 

5 NTC H6246

6 Load Switch 
LQ05021QCS4

LQ05021RCS4

LQ05041RCS6 

7
TVS Diode SMF, SMF4L

TVS Diode Array SP3423, SP1064

8

TMR Sensor 54140

Reed Switch
Flex-14, 59177,

59141

Snap Switch ZMALegend:

 Power

 Data

AC input 
primary 

protection

AC-DC 
power
supply

1 2AC
main

MCU
AC

switching

4

Position/ 
level

detection
Keypad

8

Mechanical sub-systems

Backlight 
LED driver

LED/LCD 
display

7

Display

Heating 
assembly

Motor
control​

DC-DC 
converter

3

5

6

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/m3?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?curPage=3&utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?curPage=3&utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/telecom-line-rated/lvr?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=PPTC
http://www.ixysic.com/home/pdfs.nsf/www/IX3120.pdf/$file/IX3120.pdf
http://www.ixysic.com/home/pdfs.nsf/www/IX3180.pdf/$file/IX3180.pdf
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-plate-surface-mount-resistors/wpa-wpb-wpc?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Current+Sense+Resistor
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/triac/qjxx16xhx?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TRIAC
https://www.littelfuse.com/products/sensors/temperature-sensors/rtd-probe-assemblies/h6246?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=NTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4/lq05021qcs4?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021rcs4/lq05021rcs4?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041rcs6/lq05041rcs6?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp3423?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1064?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-sensors/54140?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/flex-14?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/59177?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/speed-sensors/reed-sensors/59141?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Sensor
https://www.ckswitches.com/products/switches/product-details/Snap/ZMA/
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Potential Littelfuse products for small appliances

Technology Function in Application Series Benefits Features

1

Fuse
Helps protect user and the power stage 

from overcurrent fault events
5X20mm Fuse

Reduces customer qualification time by complying 

with  third-par ty safety standards such as UL/IEC

Third-par ty compliance with UL/IEC; low internal 

resistance; shock-safe; vibration-resistant

MOV
Helps protect unit from damage from  

voltage surges (eg. power transients)
M3, Xtreme

Capable of withstanding high surge energy/current 

absorption, allowing smaller device selection

Peak current up to  15000 A; maximum operating 

temperature of 125 °C

2

MOSFET
Offers h igh switching speed in  power

supply units
X2-class

Offers fast response time and lower

heat signature
Low Rds(on); dv/dt ruggedness

TVS Diode Secondary protection from voltage 

transient events
P6SMB

Improves system reliability by protecting 

downstream components from transients on

power lines

Excellent clamping capability; optimized for minimal 

impact on PCB space

Schottky Diode
Performs rectification and blocking in  

power supply units
MBR, DST

Enables the design of h igh efficiency

power supplies

Ultra-low forward voltage drop;

high-frequency operation

3

PPTC

Protects electric motors from damage 

caused by mechanical overloads, 

overheating, etc.

LVR
Fast time to tr ip; offers board space saving; 

reduces customer quality time by complying

with UL/IEC

Line voltage ratings of 120 VAC and 240 VAC; low 

resistance; holds current up to 2 A; compact size

Gate Driver
Provides required drive current to 

power MOSFETs
IX3120, IX3180 Efficient and fast MOSFET switching

Capable of sourcing and sinking up to 2 A;

wide operating voltage range;

3750 Vrm input−output isolation

Current Sensing 

Resistor
Par t of current measurement circuitry WPB

Cost-effective solution compared to competing 

technologies; Low profile
Tolerance down to 0.5%; power rating up to 3 W

4 TRIAC
AC switching for heater  or  motor control 

loads
QJxx16xHx 

Solid-state (non-mechanical) switching and no 

audible noise during operation; enables power 

efficient, compact design

High voltage withstand capability (1 kA), high surge 

capability up to 200 A; mechanica lly and thermally

robust TO-220

Click the product series in 

the table below for more info

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/m3?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?curPage=3&utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?curPage=3&utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/telecom-line-rated/lvr?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=PPTC
http://www.ixysic.com/home/pdfs.nsf/www/IX3120.pdf/$file/IX3120.pdf
http://www.ixysic.com/home/pdfs.nsf/www/IX3180.pdf/$file/IX3180.pdf
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-plate-surface-mount-resistors/wpa-wpb-wpc?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Current+Sense+Resistor
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/triac/qjxx16xhx?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TRIAC
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Potential Littelfuse products for small appliances

Technology Function in Application Series Benefits Features

5 NTC Measures water /liqu id temperature H6246
Customized probes and assemblies to meet 

individual customer requirements

Wide range of requirements for customer-specific 

applications; various precision levels availab le

6 Load Switch
Controls the flow of power to 

subsystems

LQ05021QCS4

LQ05021RCS4

LQ05041RCS6 

Slew rate contro l, integrated output discharge 

switch, and in ternal EN pull-down resistor  

Ultra-low IQ: 7  nA Typ @ 5.5 VIN; low RON = 31 mΩ 

Typ @ 5.5 VIN

7

TVS Diode
Protects ICs from ESD induced through 

display
SMF, SMF4L

Improves system reliability by protecting 

downstream components from transients on power 

lines

400 W peak pulse power capability; fast response 

time (<1 nS); low inductance

TVS Diode Array 
Protects ICs from ESD induced on 

signal line through display
SP3423, SP1064

Smaller  form-factor  and multi-line protection 

enables ease of design
Low leakage current; low capacitance per I/O

8

TMR Sensor
Lid position detection or  water

level detection
54140

Ultra-low power consumption at 1.5 uA;

longevity o f up to 20 billion operations
IP67 rated; 17 Gauss sensitivity

Reed Switch

Provides open or  close contro l signal of 

functional blocks to protect from 

physica l harm or  equipment damage

Flex-14, 59177,

59141
Hermetica lly sealed; suitable for humid, wet, or 

contaminated environments

Application-specific customization available;

wide range of sensitivities available

Snap Switch Position detection for safety mechanism ZMA
Reliable snap-acting mechanism; compact size; 

ideal when space is limited

Contact rating up to 3 A;

electrical life up to 300,000 cycles

Click the product series in 

the table below for more info

https://www.littelfuse.com/products/sensors/temperature-sensors/rtd-probe-assemblies/h6246?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=NTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021qcs4/lq05021qcs4?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05021rcs4/lq05021rcs4?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/fuses-overcurrent-protection/load-switch/lq05041rcs6/lq05041rcs6?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Load+Switch
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp3423?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1064?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-sensors/54140?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/flex-14?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/59177?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/speed-sensors/reed-sensors/59141?utm_source=spotlight&utm_medium=Small+Appliances&utm_campaign=Reed+Sensor
https://www.ckswitches.com/products/switches/product-details/Snap/ZMA/
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Additional information can be found on Littelfuse.com
Explore the world of Littelfuse with the electronics eCatalogs (ecatalogs.littelfuse.com)

Click the 

images for 

more 

information

Building Automation 

Guide

Sensor Selection Guide
Power Semiconductor 

Guide

Circuit Protection 

Selection Guide

Integrated Circuit

Selection Guide

C&K Switches

Selection Guide

https://ecatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-and-IC-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
https://electronicscatalogs.littelfuse.com/Smart-Building-Application-Guide/a/
https://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
https://www.ckswitches.com/media/2222/ck_short-form-catalogue.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

Piedras Negras

Matamoros

Matehuala

Muzquiz

Legnago

San Mart ino

Beijing

Wuxi

Suzhou

Shanghai

Kunshan

Tsukuba

Tokyo

Yokohama

Seoul

Seongnam

Hsinchu

Lipa City

Binan

Taipei

Singapore

Zhongshan

Shenzhen

Dongguan

Hong Kong

Huizhou

Kaunas

Vilnius

Deventer

Hoofddorp

Sales 

Legend

R&D

Manufacturing

Bremerhaven

Bremen

Lampertheim

Essen 

Lauf

Dortmund

Noida

Kanpur

Round Rock

Jupiter

Allen

Dole

Saint-Claude

Serris

Hung Yen

Coventry

Chippenham

Exeter

Ballinasloe

San Sebastián

Cadiz

Manaus
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Partner for tomorrow’s electronic systems

An 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

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 determine suitability for 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 littelfuse.com/disclaimer-electronics.

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