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Variable Frequency Drives and

Soft Starters in industrial applications
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Variable Frequency Drives and

Soft Starters application usages

Variable Frequency Drive (VFD)

▪ Controls AC motor speed and torque by varying motor input 

voltage and frequency​.

▪ Can be programmed to vary the speed of the motor based 

on factors such as flow, pressure, etc.​

▪ Control over motor speed and torque​ independently.

▪ Performance often more important than cost and size​.

▪ Energy saving is a principal advantage​.

▪ Examples of applications: elevators, escalators, conveyors, 

crushers, and mixers.

Soft Starter

▪ Offers smooth start and stop operation for a motor​.

▪ In some Soft Starters the SCR’s get bypassed by a 

mechanical contactor as motor reaches its full speed​.

▪ Initial cost is lower than a variable frequency drive​.

▪ Effectively reduces inrush current during motor start​.

▪ No harmonics are generated after start-up​.

▪ Examples of applications: pumps, fans, and other​ constant 

speed applications.
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Variable Frequency Drives

and Soft Starters market overview

VFDs market will be growing at a CAGR 5.6% (2023-’30)

Sources: Littelfuse Estimates, GrandViewResearch, CoherentMarketInsights

Market Trends

Variable Frequency Drive (VFD)

– The global VFD market is projected to grow @ 5.6% CAGR 

between 2023 and 2030

– Market is expected to reach $40B by 2030

– Low-power range (6–40 kW) type dominated the power range 

segment in terms of revenue share

– A key factor driving the growth is the need for higher

energy efficiency

– Energy savings estimated to be over 20%

– Integrating IoT with VFDs for remote monitoring and controlling 

the devices

Soft starter

– The global soft starter market is expected to grow at 8.2% CAGR 

between 2023 and 2030 ​

– Market is expected to reach $4.5B by 2030​

– Increased use of industrial pumps and fans are key​ driving factors

Soft starters market will be growing at a CAGR 8.2% (2023-’30) 

https://www.grandviewresearch.com/industry-analysis/variable-frequency-speed-drives-vfd-vsd-market
https://www.coherentmarketinsights.com/market-insight/soft-starter-market-5722
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Protection, power semiconductor, and

switch solutions used in VFD systems

1

2

3

AC input protection
AC Fuse, Fuseholder, MOV

1

Auxiliary power supply
Si/SiC MOSFET, HV IGBT,

Gate Driver, TVS Diode

4

4

5

Switches
DIP, Rotary, Slide, Tactile

5

Input rectifier and brake
Rectifier Diode, Rectifier  Stack,

Brake Chopper Module or SMPD

2

Inverter
Fuse, IGBT Module or SMPD, IGBT 

Discrete, NTC, TVS Diode

3
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Protection and control solutions

for VFDs and auxiliary power supplies

Click the product series in

the table below for more info

Technology Product Series

I
Fuse​

JLS, JLLS, JLLN, LDC, ​

606, 504, 505, 607
Fuseholder​ LFT, LFJ

II MOV​ TMOV, UltraMOV

III
Rectifier Diode​

AC Bridges, Diode Modules,​

Discrete Devices

Rectifier Stack High Power Stacks

IV
E2/E3-Module

OR

SMPD​

Boost Chopper IGBT Modules

OR

IXA20RGxx, IXA30RGxx, 

IXA40RGxx

V Semiconductor Fuse​ PSR, L50QS, L70QS, L60QS

VI

IGBT Module

OR

SMPD​

XPT IGBT Modules,​

Six Pack IGBT Modules,​

CBI Modules

OR

IXA20PGxx, IXA30PGxx, 
IXA40PGxx

IGBT Discrete​ XPT IGBT Discrete
NTC​ USUR1000, SM

TVS Diode SMBJ, SMF4L, 1.5SMC

VII

SiC MOSFET

OR

Si HV MOSFET

OR

HV IGBT

SiC MOSFET

OR

Si HV MOSFET 

OR

HV IGBT 
Gate Driver IXD_609, IX4310T, IX4352NE
TVS Diode​ SMF, SMFA

VIII Switch
TDA, RTE, RTA, AYZ,

 KSC2, KSC3, KSC4

DC 
output

Switches

VIII

RectifierAC input protection

L1
L2
L3

I

II

III

Inverter

To 
motor

V

Auxiliary 
power supply

VII

Gate 
driver

To IGBT module

VI

IV

Brake
chopper

Note: Ground Fault detectors should be used for resistive 

grounded systems. Suggest: EL731.

U
V
W

NTC

ϑ

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlln?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-l-fuses/ldc?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/606?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/504?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/505?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lft?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lfj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Rectifier+Diode%E2%80%8B
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Rectifier+Diode%E2%80%8B
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Rectifier+Stack
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/boost-choppers?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=E2-E3+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard/ixa20rg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard/ixa40rg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses/psr-din-blade?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l50qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l70qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l60qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/three-phase-bridges-igbt-modules/six-pack-xpt-igbt-module?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa20pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa30pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa40pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Discrete
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usur1000/usur1000-203g?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/1-5smc?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Si+HV+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt/high-voltage?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=HV+IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ixd-609?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4310t?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/sicmosfet-igbt-driver-ics/low-side-driver-with-charge-pump/ix4352ne?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/smfxxa?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.ckswitches.com/products/switches/product-details/DIP/TDA/
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/switches/product-details/Rotary/RTA/
https://www.ckswitches.com/products/switches/product-details/Slide/AYZ/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC2/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC3/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC4
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/el731.aspx


7Lit telfuse, Inc. © 2024 7

Features and benefits of Littelfuse components

Technology Function in Application Product series Benefits Features

I

Fuses
Protects the equipment from over load 

and short-circuit

JLS, JLLS, JLLN, LDC, ​

606, 504, 505, 607

Reduces damage to  equipment caused by heating 

and magnetic effects of short circuit currents;​

compact design​

Small footprint;​ 200 kA interrupting rating;

smallest available package

Fuseholder

Secures mounting of fuses; allows easy 

fuse replacement; available with 

optional ind ication for determine fuse 

operation status

LFT, LFJ

Modular design with reinforced clips; 

accommodates HEX and slot screw terminations; 

DIN rail-mountable

Space saving design, low resistance connection; 

ease of maintenance with enhanced safety;

UL listed

II MOV
Protects against damage due to 

lightning-induced voltage surges
TMOV, UltraMOV

Integrated thermal disconnect enhances safe ty by 

disconnecting during MOV EOL caused by 

frequently recurring abnormal overvoltage from 

miswiring or loss of neutra l​ connection

UL-recognized Type 4 surge protection devices; 

integrated thermal disconnect

III

Rectifier Diode

Converts AC line voltage to DC

AC Bridges, Diode Modules, ​

Discrete Devices

Small footprint; multiple package options such as

high-voltage, isolated, and standard packages​

Planar passivated ch ips; very low leakage current 

and forward voltage drop; improved thermal 

behavior; high commutation robustness

High Power Stacks

Over 50 years of experience, our stack products 

cover a broad range of application; global 

manufacturing and design resources help reduce 

time to market, free up resources and contro l costs

Simulation  resources, qualified supplier base and a 

dedicated engineering team focusing on 

mechanical, e lectrical and thermal design and 

managementRectifier Stack

IV
E2/E3-Module

OR

SMPD IGBT​

Limits the DC bus voltage by switching 

the braking energy to a resistor

Boost Chopper IGBT Modules Easy paralleling
Positive temperature coefficient ​​; sonic diode for fast 

and soft recovery

IXA20RGxx, IXA30RGxx, 

IXA40RGxx

Easy paralleling ​​​; compact design; superior

thermal behavior ​

Positive temperature coefficient ​; integrated VCE(SAT) 

detection diode ​; isolated back surface

V Semiconductor Fuse

Protects the application from 

catastrophic failures caused by short 

circuit event

PSR, L50QS,

L70QS, L60QS

Best-in-class DC performance; reduces peak

let-through current and energy protects the inverter 

from catastrophic events; flexible mounting offering 

quick and easy field replacement

Extremely current limiting; un iversal blade mounting

Click the product series in

the table below for more info

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlln?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-l-fuses/ldc?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/606?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/504?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/505?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lft?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lfj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Rectifier+Diode%E2%80%8B
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Rectifier+Diode%E2%80%8B
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Rectifier+Stack
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/boost-choppers?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=E2-E3+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard/ixa20rg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard/ixa40rg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses/psr-din-blade?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l50qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l70qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l60qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
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Features and benefits of Littelfuse components

Click the product series in

the table below for more info

Technology Function in Application Product series Benefits Features

VI

IGBT Module

OR
SMPD IGBT​

Power inverter

XPT IGBT Modules,​

Six Pack IGBT Modules,​
CBI Modules

Short circuit rated for 10 µsec; low gate charge;​

low EMI and competitive low VCE(SAT)
Rugged XPT design with thin wafer technology​

IXA20PGxx, IXA30PGxx, 

IXA40PGxx

Easy paralleling​​​; compact design​;

superior thermal behavior

Positive temperature coefficient ​; integrated VCE(SAT) 

detection diode​; isolated back surface

IGBT Discrete​ XPT IGBT Discrete
Reduced effort in thermal design​​; simplified paralleling 

of devices​​​​; high power density​​; wide range of
package options​​

Low thermal resistance, RthJC; positive thermal 

coefficient of VCE(SAT); low gate charge, QG;
high current carrying capability​; isolated and

non-isolated package option​​

NTC​
Indirectly measures the temperature ​of the 

power inverter semiconductor switches
USUR1000, SM Rapid thermal response and long-time reliability

USUR is a UL-recognized NTC sensor with ring lug 

mounting; SM NTCs are in a hermetically sealed MELF 
package suitable for operation at up to 220 °C

TVS Diode​
Protects semiconductor switches from 

voltage transient
SMBJ, SMF4L, 1.5SMC

Improves system reliability by clamping the voltage at 

safe levels during transients

600 W peak pulse power capability; excellent clamping 

capability; small footprint

VII

SiC MOSFET

OR
Si HV MOSFET

OR
HV IGBT

Semiconductor switch

SiC MOSFET

OR
Si HV MOSFET

Higher switching frequency; higher efficiency; 

increased robustness; SiC technology allows for 
smaller die size per voltage/current rating

Optimized for high-frequency applications;

extremely low gate charge and output capacitance;
ultra-low on-resistance

HV IGBT
Eliminates the needs of multiple series-connected 

devices
High blocking voltage

Gate Driver Drives SiC MOSFETs and discrete IGBTs

IXD_609 Quick turn-on/turn-off of power SiC MOSFET and IGBT Separate 9 A peak source and sink outputs

IX4310T Versatile device
Output Capable of sourcing and sinking 2 A;

CMOS and TTL compatible Inputs

IX4352NE
Eliminates the need for separate negative supply; quick 

turn-on and turn-off of power SiC MOSFET and IGBT

Separate 9 A peak source and sink outputs;

internal negative charge pump regulator for selectable 
negative gate drive bias

TVS Diode
Protects semiconductor switches from 

voltage transient
SMF, SMFA

Improves system reliability by clamping the voltage at 

safe levels during transients

200 W peak pulse power capability; excellent clamping 

capability; low profile

VIII Switch
Various functions (drive configuration, 

on/off, test button, parameter setting, mode 
selection, input/output selection, etc.)

TDA, RTE, RTA, AYZ,

 KSC2, KSC3, KSC4
High reliability IP67; long electrical life

https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/three-phase-bridges-igbt-modules/six-pack-xpt-igbt-module?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa20pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa30pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt/ixa40pg1200dhglb?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=SMPD
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=IGBT+Discrete
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usur1000/usur1000-203g?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/1-5smc?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Si+HV+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt/high-voltage?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=HV+IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ixd-609?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4310t?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/sicmosfet-igbt-driver-ics/low-side-driver-with-charge-pump/ix4352ne?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/smfxxa?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.ckswitches.com/products/switches/product-details/DIP/TDA/
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/switches/product-details/Rotary/RTA/
https://www.ckswitches.com/products/switches/product-details/Slide/AYZ/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC2/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC3/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC4
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Protection and control solutions for soft starters

2

1

AC input protection
AC Fuse, Fuseholder, MOV

1
Switches
DIP, Rotary

3

3

Phase control
Dual SCR Module, Discrete SCR,

Stack, NTC

2
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Protection and control

components for soft starter topology

Technology Product series

I

AC Fuse
L50QS, L70QS,

JLS, JLLS

Fuseholder LSCR, LFT, LFJ

II MOV TMOV

III

Dual SCR Module MCC

Discrete SCR
SCR Thyristors, 

B Series,

N Series

Stack High Power Stacks

IV NTC USUR1000, SM

V Switch RTE, RTA

Click the product series in

the table below for more info

U

W

V

L1

L2

L3

AC Input Phase Control

Motor

MOVs

Fuses

SCR

Module

I

II

III

IV

NTC

ϑ

Switches

V

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l50qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l70qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lscr?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lft?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lfj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/thyristor-modules/dual-thyristors/dual-thyristors?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Dual+SCR+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/connectivity-sidactor-protection-thyristors/q2l-a-b-rated?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/connectivity-sidactor-protection-thyristors/q2l-a-b-rated?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Stack
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usur1000?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/switches/product-details/Rotary/RTA/
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Benefits of Littelfuse components in soft starters
Technology Function in application Product series Benefits Features

I

AC Fuse
Designed specifically for supplementary 

protection of semiconducting devices 
SCRs, Diodes, IGBTs, and so on

L50QS, L70QS,

JLS, JLLS
Reliable interruption of all over-currents; less heating 

and power consumption

Extremely current limiting; less energy wasted during 

operations; excellent cycling capabilities;
UL recognized; RoHS and Reach compliant

Fuseholder

Secure mounting of fuses; allows easy fuse 

replacement; available with optional 
indication for determine fuse operation 

status

LSCR, LFT, LFJ
Space saving design, low resistance connection; ease 

of maintenance with enhanced safety; UL certified

Modular design with reinforced clips; supplied with 

necessary hardware; DIN rail-mountable

II MOV
Protects against damage due to lightning-

induced surges or harmonic voltage 
disruptions from the power line 

TMOV

Integrated thermal disconnect enhances safety by 

disconnecting during MOV EOL caused by continuous 
abnormal overvoltage from miss-wiring or loss of 
neutral

TMOVs are UL recognized Type 4 surge protection 

devices; integrated thermal disconnect reduces risk of 
MOV overheating and catastrophic failures

III

Dual SCR Module

Controls the application of supply voltage 

to the motor

MCC

Multiple solutions in size, interconnection and power 

density. Isolated devices with optimized thermal 
performance; excellent voltage and current long-term 
stability

Wide range of recognized industry standard  packages 

with DCB-base and Copper-base housings; planar 
passivated thyristor

Discrete SCR

SCR Thyristors

The ease of replacement, coupled with a flexible 

design and fewer points of failure; enhances system-
level reliability and robustness

In standard Through-Hole Technology (THT) and 

Surface-Mount Device (SMD) packages exhibit proven 
thermal performance and efficient heat dissipation

B Series
Excellent choice for new projects where highest levels 

of performance are required whilst keeping costs down

Delivers optimized manufacturing cycle times with high 

levels of performance are required from 470 A up to 
6900 A

N Series
One of the most comprehensive ranges of standard 

phase control thyristors in the industry

Optimized to give low conduction losses and the highest 

levels of performance. From 470 A up to 8800 A

High Power Stacks

Covers a broad range of application; global 

manufacturing and design resources help reduce time 
to market, free up resources and control costs

Simulation  resources, qualified supplier base and a 

dedicated engineering team focusing on mechanical, 
electrical and thermal design and management

Stack

IV NTC
Indirectly measures the temperature ​of the 

semiconductor switches
USUR1000, SM Rapid thermal response and long-time reliability

USUR is UL recognized NTC sensor with ring lug 

mounting; SM NTC is in hermetically sealed MELF 
package suitable for operation up to 220 °C

V Switch
Various functions (motor current setting, 

mode selection, etc.)
RTE, RTA

Miniature size with robust metal cover in black or silver 

nickel finish (applicable to the RTE series); large 
choice of coding; vertical or reverse versions

RTE: IP54; long electrical life (20,000 cycles); operation 

temperature -25 ºC to +85 ºC. RTA: PCB or hand 
soldering; electrical life: 10,000 cycles

Click the product series in

the table below for more info

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l50qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l70qs?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlls?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lscr?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lft?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lfj?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Varistors
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/thyristor-modules/dual-thyristors/dual-thyristors?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Dual+SCR+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/connectivity-sidactor-protection-thyristors/q2l-a-b-rated?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/connectivity-sidactor-protection-thyristors/q2l-a-b-rated?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=Stack
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usur1000?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives+and+Soft+Starters&utm_campaign=NTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/switches/product-details/Rotary/RTA/
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Safety standards for machinery VFDs and soft starters

Standard Title General scope Region

IEC 61800-5-2
Adjustable speed electrical power drive systems– 

Part 5-2: Safety requirements–Functional

IEC 61800-5-2 specifies requirements and makes recommendations for the design 

and development, integration, and validation of safety-related power drive systems 

(PDS(SR)) in terms of their functional safety considerations. 

Global

IEC 60204-1
Safety of machinery–Electrical equipment of 

machines–Part 1: General requirements

IEC 60204-1 covers both electrical safety and functional safety, and in respect of the 

latter, it specifies requirements for electrical control devices, circuits, and functions.
Global

IEC 62061
Safety of machinery–Functional safety of safety-

related electrical, electronic and programmable 

electronic control systems

IEC 62061 specifies requirements and makes recommendations for the design, 

integration, and validation of safety-related electrical, electronic, and programmable 

electronic control systems for machines.

Global

ISO 13849-1
Safety of machinery–Safety-related parts of control 

systems–Part 1: General principles for design

ISO 13849-1 provides safety requirements and guidance on the principles for the 

design and integration of safety-related parts of control systems, including the design 

of software.

Global

IEC 60947-4-2
Low-voltage switchgear and control gear–Part 4-2: 

Contactors and motor-starters–AC semiconductor 

motor controllers and starters

IEC 60947-4-2:2011 applies to AC semiconductor motor controllers and starters, 

which may include a series mechanical switching device, intended to be connected to 

circuits, the rated voltage of which does not exceed 1000 VAC.

Global

UL508/CSA 

C22.2 No. 14
Standard for Industrial Control Equipment

UL508/CSA C22.2 No. 14 covers industrial control devices, and devices accessory 

thereto, for starting, stopping, regulating, controlling, or protecting electric motors, the 

rated voltage of which does not exceed 1500 VAC.

North America

GB14048.6
Low-voltage switchgear and control gear–Part 4-2: 

Contactors and motor-starters. AC semiconductor 

motor controllers and starters (including soft starter)

The Chinese GB14048.6-2008 standard is based on the IEC standard IEC 60947-4-2. China 
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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 Products

Selection Guide

Power Semiconductor & IC 

Selection Guide

Sensor Products

Selection Guide

Industrial Fuses

Catalog

VFDs Ground-Fault 

Protection White Paper

SMPD Packages

Application Note

Integrated Circuits

Selection Guide

Power Relay & Control 

Catalog

Click
the images 

for more 

information

Scan me

https://www.littelfuse.com/
http://electronicscatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-and-IC-Selection-Guide/1/
https://www.littelfuse.com/~/media/electrical/catalogs/powrgard-electrical-product-catalog.pdf?hsCtaTracking=0a625365-9f45-49b1-b906-f56188559614%7Cba031552-b736-4475-b49b-73740b638845
https://www.littelfuse.com/~/media/protection-relays/catalogs/littelfuse_protectionrelays_product_catalog.pdf?hsCtaTracking=cebd443c-5b35-43aa-bb3d-2c6f954c9359%7C918620b9-e54b-4ab4-ad38-c2ae1ebbb801
https://m.littelfuse.com/~/media/protection-relays/white-papers/littelfuse_white_paper_ground_fault_el731.pdf
https://techpoint.littelfuse.com/~/media/electronics/application_notes/littelfuse_mounting-and-cooling-solutions-for-smpd-packages_en_applicationnote.pdf.pdf
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
http://electronicscatalogs.littelfuse.com/?utm_source=Spotlight&utm_medium=IND%20Low%20Voltage%20Motor%20Drives%20And%20Soft%20Starters&utm_campaign=eCatalogs
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Local resources supporting our global customers

São Paulo

Long Beach

Milpitas

Meridian

Rapid City

Saskatoon

Chicago 

Champaign

Madison

Mount Prospect

Rock Falls

Troy

Beverly

Plainville

Waltham

Matamoros

Matehuala

Muzquiz

Piedras Negras

Legnago

San Martino 

in Strada

Beijing

Kunshan

Shanghai

Suzhou

Wuxi

Tokyo

Tsukuba

Yokohama

Seongnam

Seoul

Binan

Lipa City

Hsinchu

Taipei

Singapore

Dongguan

Hong Kong

Huizhou

Shenzhen

Zhongshan

Kaunas

Deventer

Hoofddorp

Sales 

Legend

R&D

Manufacturing

Bremen

Bremerhaven

Dortmund

Essen 

Lampertheim

Lauf an der Pegnitz

Kanpur

Noida

Allen

Brownsville

Jupiter

Round Rock

Dole

Saint-Claude

Serris

Yen My Distr ict

Chippenham

Coventry

Exeter

Ballinasloe

Cadiz

San Sebastián

Manaus
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Partner for tomorrow’s electronic systems

We are an industrial technology 

manufacturing company empowering a 

sustainable, connected, and safer world.

Our engineers partner directly with 

customers to help speed up product 

design and meet their unique needs.

Our global customer service team is 

with you to anticipate your needs and 

ensure a seamless experience.

Our high-volume manufacturing is 

committed to the highest quality 

standards.

We help customers during the design 

process to consider requirements set by 

global regulatory authorities.

We help customers get products to 

market faster, and we offer certification 

testing to global regulatory standards.

Broad Product Portfolio Testing Capabilities

Compliance and RegulationApplication Expertise

Global Customer Service 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 

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 components, 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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