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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 for, and may not be used in, all applications. Read complete Disclaimer Notice at littelfuse.com/disclaimer-electronics.
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Industrial Drives Landscape:
From low-voltage servo drives to medium-voltage industrial systems

Power Range

50-250 kW 250-1 MW
Types of Drives

Low-power LV Drives

Applications

= Servo drives = Fans/blowers = Extruders = |ndustrial pumps = Crushers = Mining hoists

= Pick & place = HVAC = Heavy conveyors = Chillers = Mills = Pipeline pumps

= Small conveyor = Small compressors = Chillers = |D/FD fans = Kiln drives = Refinery compressors

= Small pumps/ = Mixers = Large pumps = Mining conveyors = Blowers = Winding drives
blowers

% I-“te"usew Littelfuse, Inc. © 2026.



Littelfuse solutions overview:
Circuit Protection, Power Semiconductor, Switching and Sensing solutions

Power Range

50-250 kW 250-1 MW
Types of Drives

Low-power LV Drives High-power LV Drives
il

Littelfuse Solutions across LV & MV drives

Circuit Protection Power Semiconductor Switching & Sensing
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New and featured products for industrial motor drives

SiC MOSFETs

IXSJ8ON1 IXSJ43N1
20R1K 20R1K

= 1200 V blocking voltage with
low Rpsin) = 18 mQ & 36 mQ

= Ultra-fast intrinsic body diode
= |SO247-4L package

= Low conduction losses &
reduced heat dissipation

= Low input capacitance

= |mproved thermal resistance
& power handling capability

Power Thyristors (SCRs)

3

CMA160E1600HF

1600 V 160 A at Tc = 80°C in
PLUS247 package

Thermal resistance of
Rgyc = 0.15 kW

Leakage current I, <200 pA
atT,=25°C

Low off-state losses
Improved surge robustness

= Increased system efficiency

Isolated Gate Drivers

1X3407B

= Capacitive single-channel
isolated

= Active Shut Down & Under
Voltage Lockout

= Supports a wide range of
control logic devices

= No separate galvanic isolation
IC needed

= Separate source & sink pin

TMR Angle Sensors

LF53464

LF53466

= Wide range power supply
voltage

TSSOP8 & LGA package
High accuracy & ultra-low
power consumption

High bandwidth for high-
speed applications

Thermal stability & enhanced
reliability

WA Littelfuse

Thyristor Diode Modules

MCMA140PD1800TB

1800 V, 140 A Bipolar Module
in TO-240AA package

Excellent voltage &
long-term current stability

High reliability & robustness

Higher junction temperature
safety margin

Isolated device with optimized
thermal performance

High-Speed Fuses

POWR-SPEED® technology
Extremely current limiting
Superior cycling capability
Low watt-loss design

Fast-acting Class aR
performance

Global certification cURus,
CCC, and IEC
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https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53466-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/scr/standard-scr-up-to-1800v/cma160e1600hf
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets/ixsj80n120r1k
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets/ixsj43n120r1k
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/isolated-gate-drivers/ix3407b?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses/psr-din-blade
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/thyristor-diode-modules/thyristor-diode/mcma140pd1800tb

VFDs vs. Soft Starters:

Choosing the Right Drive Technology Based on Application Requirements

Variable Frequency Drive (VFD) Soft Starter

Primary Role:

= Variable speed and torque control for
performance and efficiency

Key characteristics
= Full speed and torque control
= Energy savings for variable load systems

= Supports complex motion and process optimization

Typical applications

= Servo drives

= Pick & place systems

= Conveyors (variable load)
= HVAC systems

= Mixers and extruders

= Crushers and mills

Application-
driven choice

Typical applications

Primary Role:

Smooth motor start for constant-speed applications

Key characteristics

Reduces inrush current and mechanical stress
Lower system cost and complexity

SCRs bypassed after startup (no harmonics in steady state)

Pumps (constant speed)
Fans and blowers
Compressors

Large motors with
fixed-speed operation

Conveyors (constant load)

WA Littelfuse
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Variable Frequency Drives and Soft Starters: market overview

Market Trends VFDs market CAGR 5.9% (2025-2030)

Variable Frequency Drives (VFDs) VED
= The global VFD market is projected to grow @ 5.6% CAGR Y

between 2025 and 2030; expected to reach $39.7B by 2030 5 90/
= APAC accounted for a 34.5% share of the overall market " 0
= By product type, AC drives accounts for 68.9%

1]
N~
= By power range, 6—40 kW segment dominates the market - S
share g @
= By application, pump segment has the largest share &
= A key factor driving growth is the need for higher
2025 2030

energy efficiency; energy savings estimated to be over 20%
= Integrating loT with VFDs for remote monitoring and Soft Starters market CAGR 6% (2025-2030)
controlling the devices

Soft Starters Soft Starters
= The global soft starter market is expected to grow at 6%
CAGR between 2025 and 2030 60/0

= Market is expected to reach $3.0B by 2030

= Rising industrial automation, energy efficiency mandates are
the primary drivers for the Soft Starter market

1]
69
IN
&

2025 2030
Sources: Littelfuse Estimates, GrandViewResearch VFD, GrandViewResearch SoftStarter
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https://www.grandviewresearch.com/industry-analysis/variable-frequency-speed-drives-vfd-vsd-market
https://www.grandviewresearch.com/industry-analysis/soft-starter-market-report

Variable Frequency Drives (VFDs)
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Littelfuse solutions overview for VFD systems

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

Input protection
AC Fuse, Fuseholder, MOV

= 5 : :
Input rectifier and brake Switches & Sensing
Fuse, SiC/Rectifier Diode, Stack, DIP, Rotary, Slide, Tactile,
PD, Press Pack Reed Sensor, TMR Sensor

Inverter
Fuse, IGBT (Discrete/Module), SiC
MOSFET, SMPD, Press Pack, Stacks

L |

i
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30
AC
input

Littelfuse circuit protection &

power semiconductor solutions for VFD systems

High-power board

3

: AC-DC .
/-:gtelgzgtn front-end DC link Inverter

P (rectification)

Gate Driver
Control|board n
—» User interface
v
Auxiliary I{e]
—»
power Optocoupler modules
supply
—> MCU > Memory

WA Littelfuse

Semiconductor Fuse

(@) Click the product seriesin
the table below for more info

Technology Function in application Series
Fuse Protects the equipment from JLS, JLLS, JLLN, LDC,
overload and short-circuit 6, 504, 505, 607

Secures mounting of fuses;
allows easy fuse replacement -
Protects against damage due to
MOV ] i

lightning-induced voltage surges

Rectifier Diode High current rectification with
OR Si/SiC lower losses; SiC preferred for
(650-1200 V) higher efficiency & reduced EMI
. .. Three-phase AC to unregulated .
AC Bridge Rectifier DC for low voltage drives AC Bridges

Diode Module Usec-i In_hlgh.-power LV _drlve

(1200-3600 V) applications; handles higher
RMS current and thermal loads

SiC MOSFET AFE with reg. DC; low THD,
(650-1200 V) regen capability; high efficiency

Fuseholder
TMOQV, UltraMOV

Rectifier Diodes,
Si/SiC Diode

Dual Modules,
3-Phase Bridge Modules

SiC MOSFET

Diode assemblies for medium-
voltage drives; high current
density & thermal scalability

Brake Chopper Li_mit_s the DC bu_s voltage by
(E/E3/SMPD) switching the brgklng energy to Boost Chopper IGBT Modules

a resistor
SiC MOSFET High-frequency switching; low
(650-1700 V) losses; high power density

IGBT Module
(Up to 1700 V)

Rectifier Stack High Power Stacks

SiC MOSFET

SMPD Package

2-/3-level inverter circuitry CBI Modules

Press-Pack IGBT/  Designed for MV multi-level
Stacks inverters

Capsule Type IGBT,
High Power Stacks
PSR, L50QS,
L70QS, L60QS
IXD60xx, 1X442x, 1X434x,
1X4310, 1X4352, 1X3407B

Littelfuse, Inc. © 2026.

Protection against short circuit at
rectifier or inverter stages

Gate Driver Controls MOSFET/IGBTs



https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlln?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/606?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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=Industrial+Low+%26+Medium+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=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lft
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/industrial-fuse-blocks/lfj?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/rectifier?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/sic-schottky-diodes?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Si%2FSiC+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=AC+Bridge+Rectifier
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/dual-diodes?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Diode+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/three-phase-bridges-diode-modules?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Diode+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/three-phase-bridges-diode-modules?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Diode+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/three-phase-bridges-diode-modules?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Diode+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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=Industrial+Low+%26+Medium+Drives&utm_campaign=Brake+Chopper
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/capsule-type?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Press-pack+IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/stacks-subsystems-assemblies/power-stacks?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Stacks
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l50qs?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l70qs?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l60qs?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Fuse
https://www.littelfuse.com/assetdocs/littelfuse-integrated-circuits-ixd-609-datasheet?assetguid=2e0352f3-1549-4fd2-9f7b-077f71df5397&utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+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?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/sic-mosfet-igbt-driver-ics/low-side-driver-with-charge-pump/ix4352ne?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/isolated-gate-drivers/ix3407b?utm_source=Spotlight&utm_medium=Industrial+Low+%26+Medium+Drives&utm_campaign=Gate+Driver

(@) Click the product seriesin
the table below for more info

Littelfuse solutions for control board in VFD systems

High-power board Technology Function in application Series
3
30 AC input AC-DC . . SiC MOSFET/
AC”  protection front-end DC link Inverter Si/SIC MOSFET 1.5 KV Si MOSFET/
input (rectification) OR Semiconductor switch 650V X3 Ultra Junction
— HV IGBT OR
. HV IGBT
Gate Driver
Gate Driver Drives SiC MOSFETs and IXD_609,
n discrete IGBTs 1X4310T, 1X4352NE
— User interface . Protects semiconductor
Y bl switches from voltage transient SMF, SMFA
Protection IC Integrated overvoltage &
" (eFuse) overcurrent protection —
Auxiliary /o
power Optocoupler —> modules
supply Various functions
wicn (e comouton, ol 10, e T AY2
» parameter setling, KSC2, KSC3, KSC4
selection, input/output
selection, etc.)
—> MCU > Memory
TVS Diode Array ESD protection SP3213, SP3400
T'\gR Angle Electronic commutation;
ensor TMR Sensor rotor position sensing; LF53464-08TMR,
Control board mode switching; trigger LF53466-08TMR
activation; safety interlocks

% Litte"usel Littelfuse, Inc. © 2026.


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=Si%2FSiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-standard/high-voltage?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Si%2FSiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Si%2FSiC+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%E2%80%8B
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/smfxxa?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode%E2%80%8B
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=eFuse
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/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213/sp3213-01utg?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/sp3400/sp3400-02utg?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53466-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53466-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53466-08tmr?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=TMR+Sensor

Littelfuse protects drive at three levels:

MYV feeder protection, LV AC input protection, and semiconductor protection

MV Fuses AC Input Protection — Semiconductor
(Feeder protection) (Overcurrent/Surge) - Protection

‘ MVILV 30 AC Input DC
MV Grid/Feeder Transformer AC-DC
Converter
Medium Fuses & Hi-Speed Fuses
Voltage Fuses MOVs
= Rated at 2.75 kV-38 kV UL/IEC compliant = Ultra-fast protection for power
= E-rated fuses, backup R-rated Rated up to 690 VAC semiconductors

fuses (paired with overload relays), High interrupt rating up to = Rated up to 1250 VAC and

200 kA 1500 VDC

_—= Wide range of interrupting ratings
= Current rating up to 2250 Amps

. = Meet NEMA and ANSI standards

= Bolt-down & clip-lock
configurations

= Low I?t limits device damage
= Used in rectifier, DC link, and
Rated up to 690 VAC systems inverter stages
Multiple disc sizes (14-53 mm)

= Encapsulated and sealed versions
= available for hazardous areas

High surge capability
Integrated thermal protection

% Litte"usew Littelfuse, Inc. © 2026.



Power Semiconductor solutions for industrial drives
Mapped across drive power and voltage levels

Power Range

50-250 kW 250-1 MW

Types of Drives

Low-power LV Drives High-power LV Drives Medium Voltage Drives

Rectification/AFE

650-1200V AC Bridge 650-1200V
SiC Diodes Rectifiers SiC MOSFET

1200- 3600 V

Rectifier Diodes Diode Modules 1200 V 30

Rectifier Module

Press-Pack Diode High-Power Stacks
(3.3kV /6.5 kV) & Assemblies

1200-1700 V 1200V Boost Phase Control
SiC MOSFET IGBT Chopper Thyristor

Inverter Stage

® o

600-1200 V 650-1200 V 1200-1700 V 1200-1700 V CBI Module (Converter + Press-Pack IGBT High-Power Stacks
IGBT SiC MOSFET SiC MOSFET SMPD Brake + Inverter) (4.5kV/6.5kV) & Assemblies

% I-“te"use! Littelfuse, Inc. © 2026.
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AC - DC rectification commonly used topologies

(6-pulse, 12-pulse, SiC MOSFET AFE)

%
T%1

| QO N & & & |
~ DC link u X DC link DC link
S X & &
N NA X & & ha hzg hzg‘

%!
N
N

Topology | 6-pulse | 12-pulse | SiC MOSFET for AFE (PWM)
Typical use zﬁgﬁzrtc}jl ::gtjt:-nal drives where cost & Ejrl:vAe; I2eed|ng reduced harmonics without High-efficiency, low-THD, regenerative drives
= Rectifier Diodes (Si/SiC, 650—1200 V) = Dual Diode Modules
Littelfuse solutions = AC Bridge Rectifiers = 3-Phase Diode Modules = SiC MOSFETs (650-1700 V)
= Diode Modules (single/dual/3-phase) = Rectifier Diode Modules = SiC Schottky/Fast Diodes
= Capsule SCRs for MV drives = Capsule SCRs for MV drives

% Litte"usel Littelfuse, Inc. ©2026. 13



Inverter topologies

(2-level, 3-level NPC, MV muiltilevel)

£} okt okl
K1 Kb okd

N

N

| 2-level

General-purpose VFDs, servo drives

3-level NPC

High-power LV drives needing lower dv/dt & EMI

sy
A

||
11
T
1
O

-2

MV multilevel

Large industrial & utility-scale drives

Key benefits

Simple, cost-effective; high switching speed;
compact design

Reduced switching losses; lower motor stress; improved
efficiency

Very low dv/dt; scalable to MV levels;
high efficiency at high power

Littelfuse solutions

= IGBTs (600-1200 V)
= SiC MOSFETSs (650-1200 V)
= IGBT Modules

= IGBT Modules (1200-1700 V)
= SiC MOSFETs (1200-1700 V)
= Fast recovery/SiC diodes

= Press-Pack IGBTs (4.5 kV) for applications with low
frequency switching (less than 500 Hz)
= Press-Pack Diodes

WA Littelfuse

Littelfuse, Inc. © 2026.
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Auxiliary power supply & recommended Littelfuse solutions

Fly-back topology

HV DC Link

Gate
Driver

° N ! >
‘ J— Up to
g T 24V

1

TFT

Technology Si/SiC MOSFET/IGBT Gate Driver | TVS Diode

Function High-frequency switching Drives SiC MOSFETSs and high-power IGBTs Protects SiC MOSFET from voltage transient
Higher switching frequency; higher efficiency; increased - X o —— )

Key benefits robustness: smaller die size per voltage/ Eliminates the need for separatg negative supply; quick Improves _system r_ellablllty by clamping the voltage at safe

. turn-on and turn-off of power switches levels during transients

current rating
= HV MOSFET = 1X4310T . SMF

Littelfuse solutions = LSIC1IMO/ = |X4352NE = SMFA
= HVIGBT = 1X 609 —

WA Littelfuse

Littelfuse, Inc. © 2026.
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https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt/trench
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/xpt/trench
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4310t?utm_source=SFD&utm_medium=In-Vehicle+Communication&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=SFD&utm_medium=In-Vehicle+Communication&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=SFD&utm_medium=In-Vehicle+Communication&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=SFD&utm_medium=In-Vehicle+Communication&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/aec-q100-qualified-low-side-drivers
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/aec-q100-qualified-low-side-drivers
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf
https://www.littelfuse.com/assetdocs/smfa-series-asymmetric-tvs-diodes-for-sic-mosfet-gate-protection?assetguid=ec741c01-ddc0-4895-a4f6-980478d15a6d
https://www.littelfuse.com/assetdocs/smfa-series-asymmetric-tvs-diodes-for-sic-mosfet-gate-protection?assetguid=ec741c01-ddc0-4895-a4f6-980478d15a6d

Soft Starters

WA Littelfuse



Littelfuse solutions overview for Soft Starters

Input protection
AC Fuse, Fuseholder, MOV

Phase control
SCR Module, Discrete SCR,
Phase Control Thyristor, Stack, NTC

WA Littelfuse

Switches
DIP, Rotary

Littelfuse, Inc. © 2026.
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Protection and control components for soft starter topology

A
NTC
O—"\U Hwy =
Fuses
SCR
Module
MOVs

AC Input n Phase Control

WA Littelfuse

High-Power Board

Control board*

i

Click the product seriesin

the table below for more info }

Technology Function in application

Protects the equipment from

WEIATED overload and short-circuit
Fuseholder Secures mounting of fuses;
allows easy fuse replacement
Protects against damage due to
MoV . o
lightning-induced voltage surges
SCR Module

1200-1600 V SCR module/
Discrete SCR targeted for low

voltage drives
Discrete SCR

Series-connected SCR stacks

SR for medium voltage drives

NTC Continuously monitors the
temperature of SCRs

Series

L50QS, L70QS,
JLS, JLLS

LSCR, LFT, LFJ

TMOV

Dual SCR Modules,
Single SCR Module

SCR Thyristors
(CMA160E1600HF),
Phase Control

High Power Stacks

USUR1000, SM

*Control board solutions are like VFD systems

Littelfuse, Inc. © 2026.
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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=AC+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=AC+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=AC+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&utm_campaign=AC+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&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=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/thyristor-modules/dual-thyristors?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SCR+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/thyristor-modules/single-thyristors?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=SCR+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/scr/standard-scr-up-to-1800v?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/scr/standard-scr-up-to-1800v?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Discrete+SCR
https://www.littelfuse.com/products/power-semiconductors-control-ics/thyristors-scr-triac/phase-control/pct-industrial-b?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&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&utm_campaign=Stack
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usur1000?utm_source=Spotlight&utm_medium=Low+Voltage+Motor+Drives&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

Why SCRs are a preferred choice in Soft Starters vs. IGBT for

Variable Frequency Drives (VFDs)?

SCRs for Soft Starter IGBTSs for Variable Frequency Drive (VFD)

3 { Three Phase AC Three Phase AC DC Full Wave Fitered DC Simulated AC

4 N4 — A~ A
} Inds - T
/. NI
\/J . “ c
Re) N i) “IJ} _é}
3 o 3 s «
o PR < ® c I E
AL e e £
5 N 5 B~ (@]
2 o 2 g °
Q 4N Q D-Kl} b{’}
< SCR Module < o
Phase Control Inverter
@ Preferred for motor starting (constant speed) 0 Preferred for variable speed & torque control
= High Ruggedness: easily handles extreme motor inrush currents = High-Speed Switching: enables PWM to precisely control both
during startup frequency and voltage
= Voltage Control: gradually ramps voltage for smooth, = Precise Speed Control: provides smooth, continuous adjustment of
shock-free acceleration motor RPM and torque
= Maximum Efficiency: minimal heat loss and typically bypassed once at = Advanced Performance: allows for 4-quadrant operation and
full speed regenerative braking

% Litte"usel Littelfuse, Inc. © 2026.



SCR solutions for Soft Starters

Mapped Across Drive Power and Voltage Levels

50-250 kW 250 kW-1 MW

Medium Voltage Drives

Types of Drives

Low-Power LV Drives High-Power LV Drives
Phase Control

i ’
\r
1200-1600 V Standard SCR 1200-2200 V High-power
Single & Dual up to 1800 V Phase Control Thyristors Stacks

Thyristor Module

% I-“te"use! Littelfuse, Inc. © 2026.
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Additional information can be found on Littelfuse.com

Explore the world of Littelfuse with the electronics eCatalogs (ecatalogs.littelfuse.com

Every high-power application such as industrial,
datacenter, solar, etc. needs an auxiliary power supply

Power input and high-speed communication
ports are integral parts of every electronics design

Circuit Protection Products { B4 Litefuse

Selection Guide

[ Industrial

Product Portfolio Littelfuse solutions for
-

Programmable Logic Controller (PLC)

= _'|' Scan the QR code, visit our TechPoint &
access Application Spotlight Presentations

Littelfuse, Inc. ©2026. 21
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https://ecatalogs.littelfuse.com/
https://www.littelfuse.com/assetdocs/industrial-product-portfolio?assetguid=5ea2f8a4-4dba-4390-afbf-9dc622d4f0af
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
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Partner for tomorrow’s electronic systems

Broad Product Portfolio Testing Capabilities

We are an industrial technology We help customers get products to
manufacturing company empowering a market faster, and we offer certification
sustainable, connected, safer world. testing to global regulatory standards.

Application Expertise Compliance and Regulatory

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

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

Global Customer Service Global Manufacturing

Our global customer service team is Our high-volume manufacturing is
with you to anticipate your needs and committed to the highest quality
ensure a seamless experience. standards.

% Litte"usel Littelfuse, Inc. © 2026.
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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
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.

Wi Littelfuse

Expertise Applied | Answers Delivered

Littelfuse.com



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