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Variable Frequency Drives and Soft Starters in
iIndustrial applications: help improve energy efficiency
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Variable Frequency Drives and Soft Starters
architectures and application usages
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Variable Frequency Drive (VFD) 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 and torque = [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 after start-up

= 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 and
Soft Starters market overview

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 loT 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

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

VFDs

5.6%

$21.5B

2023

Soft Starters

8.2%

2023

$40.0B

2030

Soft starters market will be growing at a CAGR 8.2% (2023-’30)
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Littelfuse solutions for
low voltage motor drives (VFDs and Soft Starters)

Inverter
Fuse, TVS Diode,

AC input protection IGBT Module, NTC

AC Fuse, Fuseholder, MOV

Auxiliary power supply
Si/SiC MOSFET, Gate Driver,
TVS Diode

Input rectifier and brake

Rectifier Module,
Brake Chopper Module

=N Il IIWH Switches
”|” : DIP, Rotary, Slide,
i Snap, Tactile

Click on the link to learn more about Littelfuse solutions for Low Voltage Motor Drives’
P4 Littelfuse
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C&K® Switches for
low voltage motor drives (VFDs and Soft Starters)

Enclosure detection Motor control
Snap Switches, Detect Rotary Switch
Ne v |

Inverter & drives

DIP, Rotary, Slide, Tactile
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C&K® Switches features and benefits
for low voltage motor drives & soft starters

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

Switch type Function in application Product series Benefits Features
) ) Bifurcated contact for increased electrical reliability; |Half-pitch DIP switch; RoHS compliant;
* Inverter configuration, motor TDA process sealed for surface mount soldering and bifurcated contact; process sealed for surface
frequency washable processing mount soldering and washable processing
DIP = Encoder settings, MMI . ] : ; h ; : o
= Servolvector control selection Robust demg_n with a ropust metal <_:ov‘er, a_W|de Compact_sme with _me‘tal cover; RoHS complla_nt,
= Bus termination, network address RTE range of c_odlng options; compact size; resistance to Iarg_e choice of coding; vertical or reverse versions
harsh environments available; IP54 sealed
= Input/output signal selection (V/A) Features low-profile slide switches available in Low profile; suitable for reflow soldering; single and
Slide = Encoder settings, MMI AYZ single and double pole, as well as double and triple ' double pole models; double and triple throw
= Servo/vector control selection throw models models; flameproof (UL94V-0 tested)
High number of actuations, haptic selection and Possible to combine high force (4-10N); high tactile
) haptic homogeneity integration support; rated IP67 ratio and long lifetime (up to 10M cycles); range of
Tactile MMI KSC2, KSC3, KSC4 and above; new Electrical Height (EH version) for | possible haptics to best fit the targeted use;
easier integration calculations Electrical Height (EH) version available
Mid-size snap-acting switch; offer a broad range of
operating forces; wide variety of actuator & terminal
styles; cost-effective solutions; easy to integrate e (S T6E 3 ) 2 S L= Tl LU
Snap Door interlock switch TF, ™M, LC, LCS LC/LCS sealed series offer in a compact size; a | gptions; long over travel, sealing up to IP67
long lifecycle; high electrical capacity; a quick
connect solution with options for wire lead or PC
mounting
A series are 1-4 pole; long-lasting and high quality; . . L .
positive detent, shorting, and non-shorting contacts; | Multi-pole and multi-position; shorting and
multi-pole and multi-position options non-shorting contacts; panel and PCB mounting;
Rotary Mode selection, on/off switch A Rotary, M UL certification; SP and DP function;

M Series offers the most common 30° and 36°
indexing options; stainless steel actuator as a
high-end solution

sealing up to IP67
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Selecting a Switch

A

Detect
switches

Rotary
switches

Select the type of switch

=== A —— -

Dip Key- Navigation Push-
switches switches switches Buttons

i . 3 —
Slide Snap-acting Switch Tactile
switches switches Locks switches

-

[

Rocker
switches

\

Toggle
switches

_ o | =<100 mA = Single pole (SP) = Through hole
88 =100mAto<5A = Double pole (DP) = Panel mount
S E *5t010A =3P * Chassis

O © | =>10A = 4P = Flange mount
ws = >4P = Surface mount

= Coded circuit

Mounting type

= Wire leads

IP65
IP67
IP68
IP69
IP6x
Unsealed

Illlumination

= Yes

= No

Industrial/BLD
O

8
™D

Applications

Premium

Consumer
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C&K customization expertise

= Customized Haptic Switches b : i/lg dCﬂAO mggf I;r:sg ' '):('_):Zd SCHTEMLE
- Desirable appearance, feel & sound - . EEA Y . Therymal imaging
| Bl SOIUt'F’nS g”’ = Dynamic motion = SEM/FTIR
- Custom graphics, logos, & textures analysis « Sound chamber and
= Lighting = High- i
~ Backlight accenting & light piping to | High-speed forceldisplacement
enhance your product appearance ) P graphy

" | "
=208 — = = ]
DETECT .DIIP NAVIGATION PUSHBUTTON ROTARY SLIDE i
30 _ Yt T y l ]

Val ue ad d ed Services b SWITCHLOCK V TACTILE KEYSWITCH SNAP-ACTING ROCKER TOGGLE e Qu al Ity & rel I ab I I Ity

= Designing switches into modules &
assemblies

= Multi-function & multi-axis switching

= Integrating switches and electronics

= Provides wire harnesses, terminated wires,
integrated connectors, or header pins

Develop & manufacture sealed switches to
meet either IP67 or IP68 standard

Harsh environmental compatibility

Sweat resistance testing

S0O2 and SO4 gas testing

Design products to meet customer requirements for haptic touch, look, sound, & other unique features
4 Littelfuse
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C&K manufacturing excellence

Dole, France

= Vertically integrated, R&D (400 employees,
defect rate < 0.5ppm)

= Proprietary equipment & methods

= Custom molds, dies & assembly machines

Huizhou, China

= Vertically-integrated, R&D capabilities (800
employees, 60 lines, defects rate < 2ppm)

= Auto-assembly & Auto-inspection
machines (80 sets, 90% In-house

= Quality certifications (ISO 9001:2008, designed, cycle time 0.8s to 2s)
SO 14001:2004, 1SO 50001, = Quality certifications (ISO 9001:2008,
TS 16949:2009, ESCC - MIL-NASA) 1ISO 14001:2004, TS 16949:2009)

9Dole, France

vHuizhou, China

Hung Yen, Vietnam

Workshops Hung Yen, Vietnam

= 90% tooling designed and manufactured
internally

= Stamping Workshops (Dole and Huizhou)

= Molding Workshops (Dole and Huizhou)

= Plating Workshops (Dole)

= Assembly Workshops (Dole and Huizhou)

= Built in 2019 (47 lines, 250 employees, and
defects rate < 2ppm)

= Manual assembly lines with semi-
automated machines and tools (Cycle time
2s, lean work cells, in-line QA processes)

= Quality certifications (ISO 9001:2015)

Striving for complete customer satisfaction gh state of art manufacturing facility & defect free performance
4 Littelfuse
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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)

Click

the images
for more
information

O

C&K Industrial
Solutions
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Local

resources supporting our global customers
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Partner for tomorrow’s electronic systems

Broad Product Portfolio

We are an industrial technology
manufacturing company empowering a

sustainable, connected, and safer world.

Application Expertise

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

Global Customer Service

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

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

Compliance and Regulation

We help customers during the design
process to consider requirements set by
global regulatory authorities.

Global Manufacturing

Our high-volume manufacturing is
committed to the highest quality
standards.

Littelfuse, Inc. © 2025



w4 Littelfuse

Expertise Applied | Answers Delivered

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 fithess 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.
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