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Industrial Motor Drives and
Soft Starters
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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
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VFDs* and Soft Starters in industrial applications:

help improve motor life and energy efficiency

Variable
Frequency Soft
Drives Starters

Conveyor

* VFD: Variable Frequency Drive
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VFDs and Soft Starters work on the same principles
but have different architectures and application usages

Variable Frequency Drive Soft Starter

= Controls AC motor speed and torque by varying motor input

= Offers smooth start and stop operation for a motor
voltage and frequency

= Can be programmed to vary the speed of the motor based = Gets bypassed by a contractor overload circuit as motor
on factors such as flow, pressure, etc. reaches its full speed

= Control over motor speed = |nitial cost is lower than a variable frequency drive

= Performance often more important than cost and size = Effectively reduces inrush current during motor start

= Energy saving is principal advantage = No harmonics are generated

= Examples of applications: elevators, escalators, crushers, = Examples of applications: conveyors, pumps, and other
mixers, etc. belt-driven applications
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Variable Frequency Drives (VFDs)
and Soft Starters—market overview

Market Trends Market Projections

Variable Frequency Drive (VFD)

= The global VFD market is projected to grow at 6% CAGR
between 2020 and 2026

= Market is expected to reach $30.5B by 2026 0/

= 35% growth will come from APAC

= A key factor driving the growth is the need for more
energy efficiency

= Energy savings estimated to be over 20%

m
= Integrating loT with VFDs for remote monitoring and m g
controlling the devices 1 ™
N “1 a
Soft Starter & g ™
= The global soft starter market is expected to grow at 6% b g
CAGR between 2020 and 2026
= Market is expected to reach $2.3B by 2026 2020 2026
B Variable Frequency Drives M Soft Starters

= Increased use of industrial pumps and fans are key
driving factors Source: GrandViewResearch, GlobeNewsWire
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https://www.grandviewresearch.com/industry-analysis/variable-frequency-speed-drives-vfd-vsd-market
https://www.globenewswire.com/en/news-release/2021/08/13/2280549/0/en/Variable-Frequency-Drive-Market-worth-USD-32-85-Billion-by-2027-registering-a-CAGR-of-6-3-Report-by-Market-Research-Future-MRFR.html

Protection and control solutions used in VFD systems
—
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4 Auxiliary Power Supply

® AC Fuse ® SiC MOSFET
® MOV ® Gate Driver
® TVS Diode

2 Input Rectifier and Brake

® Rectifier Module
® Brake Chopper Module

</
® High-speed Fuse |
® TVS Diode AN
e IGBT Module AN

® Temperature Sensor

MOV: Metal Oxide Varistor
TVS: Transient-Voltage Suppression
IGBT: Insulated-Gate Bipolar Transistor
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Protection and control solutions

for VFD and Auxiliary Power Supply

A,

&

Click on the product series in
the table below for more info
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Product Series

Technology
E JLS, JLLS, LDC, L70QS
use 606, 504, 505
Fuseholder LFT, LFJ
MOV TMOV, UltraMOV

Rectifier Diode

Module Offerings,

Discrete Devices

Brake Chopper
Module

Boost Chopper IGBT
Modules

Semiconductor Fuse

PSR

XPT IGBT Modules
Six Pack IGBT Modules

IGBT Module
CBI Modules
NTC USUR1000, SM
TVS Diode SMBJ, SMF4L, 1.5SMC
SiC MOSFET LSIC1MO170E1000
Gate Driver IX4351NE
TVS Diode SME, 1.5SMC

Littelfuse, Inc. © 2021

6


https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-l-fuses/ldc.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l70qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/504.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lft.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lfj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
https://www.littelfuse.com/~/media/electronics/datasheets/varistors/littelfuse_varistor_ultramov_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
https://ixapps.ixys.com/family.aspx?i=40
https://ixapps.ixys.com/family.aspx?i=37
https://ixapps.ixys.com/family.aspx?i=26
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://ixapps.ixys.com/family.aspx?i=115
https://ixapps.ixys.com/family.aspx?i=23
https://ixapps.ixys.com/family.aspx?i=22
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors/ll-34-minimelf-sm.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo170e1000_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SiC+MOSFET
https://www.ixysic.com/home/pdfs.nsf/www/IX4351NE.pdf/$file/IX4351NE.pdf
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/el731.aspx

Click on the product series in
the table below for more info

&

Features and benefits of Littelfuse components

Technology Function in Application Series Benefits Features
. A Reduces damage to equipment caused by heating and . .
AC line fuses for overcurrent or short circuit | JLS, JLLS, LDC, L7008 | - Extremely current-limiting; small footprint;
Fuses . magnetic effects of short circuit currents; Compact . . . .
protection 606, 504, 505 design 200 kA interrupting rating; smallest available package
Fuseholder Supports fuse protection LET,LEJ DIN rail mountable Low resistance connection
Protects against damage due to lightning- Integrated thermal disconnect enhances safety by UL-recoanized Type 4 surde protection devices:
MOV induced surges or harmonic voltage IMOV, UltraMOV disconnecting during MOV EOL caused by continuous |. 9 yP . ge p !
. ) . L integrated thermal disconnect
disruptions from the power line abnormal overvoltage from miswiring or loss of neutral
. . Converts AC line voltage supplied to the Module Offerings, Small footprint; multiple package options Planar passivated ChIPS; very low leakage curr.ent a'nd
Rectifier Diode X : . ! forward voltage drop; improved thermal behavior; high
drive to DC DRiscrete Devices (high-voltage, isolated, and standard packages) .
commutation robustness
Brake Chopper Module Overvoltage protection of DC bus Easy to parallel due to positive temperature coefficient |Sonic diode for fast and soft recovery
Semiconductor Fuse Protects power semiconductor components PSR Best-in-class DC performance Busbar mount
from overcurrent
XPT IGBT Modules R . .
IGBT Module Switching power supplies Six Pack IGBT Modules Sl Clfietts s for. _10 SEE; 1B RS EEEe: Rugged XPT design with thin wafer technology
low EMI and competitive low Vcgsar)
CBIl Modules
USUR is a UL-recognized NTC sensor with ring lug
NTC Semiconductor temperature measurement USUR1000, SM Rapid thermal response and long-time reliability mounting; SM NTCs are in a hermetically sealed MELF
package suitable for operation at up to 220 °C
TVS diode Protects IGBTs from an event of transient i Improves syste.m rellab!llty by clamping the voltage at 600 W. Peak pulse powler capability; excellent clamping
overload safe levels during transients capability; small footprint
Higher switching frequency; higher efficiency; Optimized for high-frequency applications;
SiC MOSFET High-frequency switching LSIC1MO170E1000 increased robustness; smaller die size per extremely low gate charge and output capacitance;
voltage/current rating ultra-low on-resistance
. . . Eliminates the need for separate negative supply; quick |Separate 9 A peak source and sink outputs;
Gate Driver :Derg‘?: SiC MOSFETs and high-power 1X4351NE turn-on and turn-off of power SiC MOSFET internal negative charge pump regulator for selectable
and IGBT negative gate drive bias
TVS Diode Protects SiC MOSFET from voltage SME, SMC Improves system reliability by clamping the voltage at |200 W peak pulse power capability; excellent clamping

transient

safe levels during transients

capability; low profile
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-l-fuses/ldc.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l70qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/504.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lft.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lfj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
https://www.littelfuse.com/~/media/electronics/datasheets/varistors/littelfuse_varistor_ultramov_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
https://ixapps.ixys.com/family.aspx?i=40
https://ixapps.ixys.com/family.aspx?i=37
https://ixapps.ixys.com/family.aspx?i=26
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://ixapps.ixys.com/family.aspx?i=115
https://ixapps.ixys.com/family.aspx?i=23
https://ixapps.ixys.com/family.aspx?i=22
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors/ll-34-minimelf-sm.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/power_semiconductors/littelfuse_power_semiconductor_silicon_carbide_lsic1mo170e1000_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SiC+MOSFET
https://www.ixysic.com/home/pdfs.nsf/www/IX4351NE.pdf/$file/IX4351NE.pdf
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode

Protection and control solutions for Soft Starters

1 AC input protection

® AC Fuse
® MOV

2 Phase control

® SCR Module
® Discrete SCR
® Temperature Sensor

SCR: Silicon Controlled Rectifier
MOV: Metal Oxide Varistor
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P rote cti O n a n d co ntro I | @ Click on the product series in

components for Soft Starter topology

Fuses

\ l Technology Product Series
Fuse L50QS, L70QS, JLS, JLLS
| /\ A A
@ Y, : Fuseholder LSCR, LFT, LFJ
n m MOV TMOV
AK_ Dual SCR Module MCC
@ % | A @ Discrete SCR N Series
_NT NTC USUR1000, SM
¥
@ v g | WA
SCR

n MOVs

AC Input == Phase Control
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https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=AC+Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l70qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=AC+Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lscr.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lft.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lfj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
http://ixapps.ixys.com/family.aspx?i=48
https://www.littelfuse.com/products/power-semiconductors/discrete-thyristors/phase-control/pct-capsule-type.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors/ll-34-minimelf-sm.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC

Click on the product series in
the table below for more info

®

Benefits of Littelfuse components in Soft Starters

Technology Function in Application Series Benefits Features
Designed specifically for Reliable interruption of all over currents; less Extremelv current limitina: low watt losses:
supplementary protection of L5008, L70QS, JLS, | heating and power consumption; helps to X y current limiting; low w; _e ’
Fuse . . X —_— e = . . controlled transient overvoltage events;
semiconducting devices—SCRs, JLLS reduce semiconductor failures from .
| ) — UL recognized
diodes, IGBTSs, and so on overvoltage events
Fuseholder Supports fuse protection LSCR, LFT, LFJ DIN rail mountable Low-resistance connection
Protects against damage due to Integrated thermal disconnect enhances TMOVs are UL-recognized Type 4 surge
1 MOV lightning-induced surges or T™MOV safety by disconnecting during MOV EOL protection devices; integrated thermal
harmonic voltage disruptions from — caused by continuous abnormal overvoltage | disconnect reduces risk of MOV overheating
the power line from miswiring or loss of neutral and catastrophic failures
Dual SCR Module C MCC Space and weight savings; simple mounting | International standard package; JEDEC TO-
111 S;Fatroelstéqﬁ:m’éﬁﬁt'on of supply with two screws; improved temperature and | 240 AA; isolation voltage 3600 V;
Discrete SCR ¢ N Series power cycling; reduced protection circuits UL recognized
USUR is a UL-recognized NTC sensor with
VAl NTC Semiconductor temperature USUR1000, SM Rapid thermal response and long-time ring lug mounting; SM NTCs are in a

measurement

reliability

hermetically sealed MELF package suitable
for operation at up to 220 °C
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https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=AC+Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/semiconductor-fuses/l70qs.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=AC+Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lscr.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lft.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/powrgard-fuse-blocks/lfj.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=MOV
http://ixapps.ixys.com/family.aspx?i=48
https://www.littelfuse.com/products/power-semiconductors/discrete-thyristors/phase-control/pct-capsule-type.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors/ll-34-minimelf-sm.aspx?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=NTC

Safety standards for machinery VFDs and Soft Starters

Standard Title General Scope Region
Adiustable speed electrical power drive svstems— IEC 61800-5-2 specifies requirements and makes recommendations for the design
IEC 61800-5-2 Path 5.0- SafF:at re uiremen?s—FunctionaIy and development, integration, and validation of safety-related power drive systems Global
' yreq (PDS(SR)) in terms of their functional safety considerations.
IEC 60204-1 Safety of machinery—Electrical equipment of IEC 60204-1 covers both electrical safety and functional safety, and in respect of the Global
machines—Part 1: General requirements latter, it specifies requirements for electrical control devices, circuits, and functions.
Safety of machinery—Functional safety of safety- IEC 62061 specifies requirements and makes recommendations for the design,
IEC 62061 related electrical, electronic and programmable integration, and validation of safety-related electrical, electronic, and programmable Global
electronic control systems electronic control systems (SRECS) for machines.
. ISO 13849-1 provides safety requirements and guidance on the principles for the
1ISO 13849-1 UL 0 machl_nery—Safety.- re!ated Pl of el design and integration of safety-related parts of control systems (SRP/CS), including Global
systems—Part 1: General principles for design .
the design of software.
Low-voltage switchgear and control gear—Part 4-2: IEC 60947-4-2:2011 applies to AC semiconductor motor controllers and starters,
IEC 60947-4-2 | Contactors and motor-starters—AC semiconductor which may include a series mechanical switching device, intended to be connected to | Global
motor controllers and starters circuits, the rated voltage of which does not exceed 1000 VAC.
UL508/CSA UL508/CSA C22.2 No. 14 covers industrial control devices, and devices accessory
Standard for Industrial Control Equipment thereto, for starting, stopping, regulating, controlling, or protecting electric motors, the | North America
C22.2 No. 14 ’
rated voltage of which does not exceed 1500 VAC.
Low-voltage switchgear and control gear—Part 4-2:
GB14048.6 Contactors and motor-starters. AC semiconductor The Chinese GB14048.6-2008 standard is based on the IEC standard IEC 60947-4-2. | China

motor controllers and starters (including soft starter)
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Additional information can be found on Littelfuse.com

Explore the world of Littelfuse with the electronics eCatalogs (http://electronicscatalogs.littelfuse.com/)

P4 Littelfuse

Products
uide

ction Products

POWR-GARD" PRODUCTS CATALOG

Power Semiconductor Catalog
Clrcult FgrﬂoFection Catqlog
Sensor Selection Guide
Industrial Fuses Catalog

Click on images
to open the
catalogs

B4 Littelfuse

ﬂ Littelfuse

, Product Catalog 2021

“High Voltdge, Arfalog & MixediSignatICs, Optically Isolated Devices B4 tvluse

Power Relay & Control Catalog
Surface Mount Power Devices

Ground-Fault Protection with
Application Note

VFDs White Paper

Integrated Circuits Catalog
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Local resources supporting our global customers
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B Manufacturing
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Partner for tomorrow’s electronic systems

BROAD
PRODUCT PORTFOLIO

COMPLIANCE AND
REGULATORY EXPERTISE

An industrial technology manufacturing
company empowering a sustainable,
connected, and safer world

We help customers in the design
process to account for requirements
set by global regulatory authorities

APPLICATION
EXPERTISE

TESTING
CAPABILITIES

B4 Littelfuse

y U

Our engineers partner directly with
customers to help speed up product
design and meet their unique needs

We help customers get products to
market faster, we offer certification
testing to global regulatory standards

Connectivity

GLOBAL
CUSTOMER SERVICE

GLOBAL
MANUFACTURING

Our global customer service team is
with you to anticipate your needs and
ensure a seamless experience

We offer high-volume manufacturing
that is committed to the highest
quality standards
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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 the complete Disclaimer Notice at littelfuse.com/disclaimer-electronics.

IXYS

A Littelfuse Technology
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