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Factory robotics landscape: 
from cobots to humanoids connecting the factory floor

Robotic arms

SCARA 
robots

Delta
robots

Cartesian/
Gantry

Traditional industrial robots used for a 
wide range of manufacturing tasks.

Assembly Screw-driving Material 
handling

Cobots
Collaborative robots designed to 

work safely alongside people.

AMRs AGVs Autonomous 
carts

Mobile robots
Autonomous robots that move materials 

and goods within factories
and warehouses.

Material 
handling

Machine 
loading

Inspection &
repetitive tasks

Humanoids
Emerging human-form robots designed 

for flexible manipulation, inspection, 
logistics, and repetitive factory tasks.
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Factory robot platforms: 
technical specifications and Littelfuse opportunities

Typical applications Welding, assembly, machine tending, 
palletizing Assembly, screw driving, dispensing Material transport, line feeding,

warehouse logistics
Kitting, tote handling, machine loading, 
repetitive manual tasks

Power input/Battery 200–480 VAC, often 3-phase 200–240 VAC, single-phase Battery-powered On-board/Battery pack

Battery/
DC Bus voltage ~300–680 VDC, servo bus 24–60 VDC, 48 VDC common 24–26 V small AMRs,

48 V mainstream/heavy AMRs 48 VDC class common

Charging power Not applicable Not applicable 1 kW to 3 kW typical 0.3 to 2 kW+

Motor types PMSM/AC servo/ BLDC servo BLDC/PMSM/frameless torque motors BLDC/PMSM traction motors BLDC servo/PMSM/frameless
torque motors/linear actuators

Motion/
Control architecture Centralized or multi-axis servo inverter Distributed joint servo drives Traction drive + steering + navigation control Zonal* + distributed joint servo drives +

main AI compute

Communication EtherCAT, PROFINET, Ethernet/IP, IO-Link EtherCAT, PROFINET, Ethernet/IP, 
CANopen CAN, CANopen, Wi-Fi, BLE, UWB EtherCAT, CAN FD, Ethernet, Wi-Fi

Payload/Capability Medium to very high Typically, 3–30 kg Small carts to heavy pallet movers High dexterity, many degrees of freedom

Cobots Mobile robots HumanoidsRobotic arms

* Zonal architecture: local controllers for arms, legs, torso and head linked to central compute.

Littelfuse opportunities across factory robot platforms

Circuit protection Motor drive and
motion control

Battery, BMS,
and charging

Sensing,
safety, and HMI

Connectivity and 
High-speed interfaces
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Littelfuse solutions for industrial robotic arms

Auxiliary power supply
Si/SiC MOSFET,

Gate Driver, TVS Diode

Input rectifier and brake
SiC/Rectifier Diode, 

Power Module, SMPD

Switches and Sensing
C&K® Switches, TMR Sensor

Input protection
AC Fuse, Fuseholder, MOV

Inverter
Fuse, IGBT (Discrete/Module),

SiC MOSFET, Gate Driver

Communication
and I/O modules

TVS Diode Array, SSR, PPTC
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Technology Function in application Product series

1 Ground Fault Relay Detects AC/DC earth leakage/ 
ground fault current EL731

2

Fuse​ Protects the equipment from 
overload and short-circuit

JLS, JLLS, JLLN, LDC, 
606, 504, 505, 607

Fuseholder Secures mounting of fuses; 
allows easy fuse replacement LFT, LFJ

MOV​ Protects against damage due to 
lightning-induced voltage surges TMOV, UltraMOV

3

AC Bridge,
Rectifier Diodes/ 

Diode Module

Converts 200–480 VAC 3-phase 
input to ~300–680 VDC DC link 

for servo drives

AC Bridges (650‒1200 V),
Rectifier Diodes
(650‒1200 V),

3-Phase Bridge Modules
(1200 V)

Brake Chopper
(E/E3/SMPD)

Limits the DC bus voltage by 
switching the braking energy

to a resistor
Boost Chopper IGBT Modules

4

SiC MOSFET
(650–1200 V)

OR
HV IGBT

Discrete/Module
(Up to 1200 V)

Main power-switching stage for 
multi-axis servo motor control

SiC MOSFET

XFS IGBT 1200V
(Under development;

Contact Sales),
SMPD Package,

CBI Modules
Semiconductor 

Fuse
Protection against short circuit
at rectifier or inverter stages

PSR, L50QS,
L70QS, L60QS

5 Gate Driver Controls MOSFET/IGBTs IXD60xx, IXD704,
IX4352NE, IX3407B

Control board

Auxiliary 
power supply Optocoupler

Gate Driver

6

TMR Angle 
Sensor

10

AC input 
protection

AC‒DC
front-end/

rectification
DC link

~300‒680 VDC
Multi-axis 

servo inverter
3Փ AC

input

2 3 4

5

200 to
480 VAC

Ground-fault 
monitoring
(optional)

1

MCU

HMI/
User interface

Wired 
communication Memory

8

Wireless

I/O Modules
7

9
Legend:
             Power
             Data

Servo Drive Control

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

https://www.littelfuse.com/products/relays-contactors-transformers/protection-relays/ground-fault-relays/el731?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Ground+Fault+Relay
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-j-fuses/jls?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlls?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-t-fuses/jlln?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/ul-class-fuses/class-l-fuses/ldc?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/606?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=AC+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/rectifier?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/three-phase-bridges-diode-modules?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=Diode+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/boost-choppers?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts/smpd-packages-igbts/standard?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Discrete%2FModule
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/converter-brake-inverter?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Discrete%2FModule
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/assetdocs/littelfuse-integrated-circuits-ixd-609-datasheet
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ixd704
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
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/isolated-gate-drivers/ix3407b
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Industrial robotic arms block diagram continued…

Technology Function in application Product series

6

Si/SiC MOSFET Semiconductor switch
SiC MOSFET/

1.5 kV Si MOSFET/
650V X3 Ultra Junction

Gate Driver Drives SiC MOSFETs and 
discrete IGBTs

IXD_609, IXD704
IX4310T, IX4352NE

TVS Diode​ Protects semiconductor switches 
from voltage transient SMF, SMFA

7

Solid State Relay Switches low-current output 
loads (valves, relays, etc.) CPC19xx

PolySwitch® 
Resettable Device

Resettable protection for 24 V 
I/O lines and auxiliary outputs

RUEF, RGEF,
1812L 

TVS Diode Transient protection for 24 V 
I/O modules SMBJ, SMCJ, SMDJ

8 Switch

Various functions
(drive configuration, on/off,

test button, parameter setting, 
mode selection, input/output

selection, etc.)

TDA, RTE, RTA, AYZ,
 KSC2, KSC3, KSC4,

SUM (Under development;
Contact Sales)

9 TVS Diode Array
ESD protection for I/O, 
Ethernet, CAN, USB,

encoder lines

SP3213, SP3400, 
SM15/SP712, 

SP0201B, SP2525NUTG,
SP3025-04HTG

10 TMR Sensor

Joint angle/position feedback, 
end-effector position sensing, 

mode sensing,
safety interlock detection

LF53464-08TMR,
LF53466-08TMR

Control board

Auxiliary 
power supply Optocoupler

Gate Driver

6

TMR Angle 
Sensor

10

AC input 
protection

AC‒DC
front-end/

rectification
DC link

~300‒680 VDC
Multi-axis 

servo inverter
3Փ AC

input

Servo Drive Control
2 3 4

5

3

200 to
480 VAC

Ground-fault 
monitoring
(optional)

1

MCU

HMI/
User interface

Wired 
communication Memory

8

Wireless

I/O Modules
7

9
Legend:
             Power
             Data

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

https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-standard/high-voltage?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=Si%2FSiC+MOSFET
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=Factor+Robots&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/ixd704?utm_source=Spotlight&utm_medium=Factor+Robots&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=Factor+Robots&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
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/smfxxa?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/ac-power-relays/rapid-turn-on-devices?utm_source=Spotlight&utm_medium=Factor+Robots&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/ruef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/rgef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l/1812l010?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smcj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/switches/dip-switches/linear-dip-switches/tda?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/dip-switches/rotary-dip-switches/rte?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/rotary-switches/rta?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/slide-switches/ayz?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc2?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc3?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc4?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Switch
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213/sp3213-01utg?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm/sm15-02htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp712?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/ultra-low-capacitance-discrete-tvs/sp0201b-ulc-01utg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp2525nutg/sp2525nutg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=TMR+Sensor
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Recommended Littelfuse solutions for cobots

Input protection
AC Fuse, MOV

Position sensing
TMR Sensor

AC‒DC conversion
Si Diode, Si MOSFET, Schottky Diode

DC PDU
TVS Diode, PPTC

Communication and
I/O module

TVS Diode Array, SSR,
PPTC, TVS Diode

HMI/User interface
C&K® Switches
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Cobots block diagram

Technology Function in application Product series

1
Fuse

Protects cobot controller/AC-DC 
PSU from overload and

short circuit
215, 875, 807, 373

MOV Protects against line transients 
and surge events TMOV, UltraMOV, C-III

2

Si Diode Input rectification DSEI, DSEP, DPG
SiC MOSFET

OR
IGBT

Switching device inside 
flyback/LLC/PFC AC-DC 

converter

SiC MOSFET
OR

Discrete IGBT 

Schottky Diode
Low-voltage output 

rectification/blocking in power 
supply units

MBR, DST

3
TVS Diode Protects 24–60 VDC bus, and 

low-voltage rails from transients SMDJ, SMF

PolySwitch® 
Resettable Device

Resettable overcurrent 
protection for 24 V / 12 V / 5 V 

auxiliary rails

RUEF, RGEF,
1812L

4 TVS Diode Array
ESD protection for I/O, 
Ethernet, CAN, USB,

encoder lines

SP3213, SP3400, 
SM15/SP712, 

SP0201B, SP2525NUTG,
SP3025-04HTG

5 Polymer ESD ESD protection for WiFi
or BLE module antenna PESD

6 C&K® Switches Mode select, service, setup, 
enable function

TDA, RTE, RTA, AYZ,
 KSC2, KSC3, KSC4

7

Solid State Relay Switches low-current output 
loads (valves, relays, etc.) CPC19xx

PolySwitch® 
Resettable Device

Resettable protection for 24 V 
I/O lines and auxiliary outputs RUEF, RGEF

TVS Diode Transient protection for 24 V 
I/O modules SMBJ, SMCJ, SMDJ

8 TMR Sensor
Joint angle sensing, position 

feedback, mode sensing, trigger 
activation, safety interlocks

LF53464-08TMR,
LF53466-08TMR

Control board

MCU

HMI/
User interface

Wired 
communication Memory

6

4

Encoder/Angle  
senor/Torque 

sensing

AC input 
protection

AC‒DC 
conversion

DC power 
distribution

Distributed joint 
servo drive

1Փ AC
input

Power path Servo motors/
Robot joints

1 2

100‒240 VAC
24‒60 VDC

3

Wireless

5

I/O Modules
7

Legend:
             Power
             Data

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

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3-6x10mm-fuses-cartridge-fuses/875?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/te7-fuses/807?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/tr5-fuses/373?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperdynfred?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/igbts?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/mbr1060ctl?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/ultralow-vf-schottky?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/ruef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/rgef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l/1812l010?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213/sp3213-01utg?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm/sm15-02htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp712?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/low-ultra-low-capacitance/ultra-low-capacitance-discrete-tvs/sp0201b-ulc-01utg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp2525nutg/sp2525nutg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/connectivity-tvs-diode-arrays/sp3025/sp3025-04htg?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/pesd-protection-device/pesd?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/switches/dip-switches/linear-dip-switches/tda?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/dip-switches/rotary-dip-switches/rte?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/rotary-switches/rta?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/slide-switches/ayz?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/tactile-switches/ksc2?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/tactile-switches/ksc3?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/switches/tactile-switches/ksc4?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switches
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/ac-power-relays/rapid-turn-on-devices?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/ruef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/rgef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smcj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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=Factory+Robots&utm_campaign=TMR+Sensor
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Recommended Littelfuse solutions for AGVs or AMRs

DC-DC converter
TVS Diode, PPTC

Motor control
Fuse, TVS Diode

Battery protection
Fuse, PPTC, Battery Protector,
TVS Diode, CSR, C&K® Switch

Current/Position/
Speed sensing

CSR, TMR

HMI/User interface
C&K® Switch

Communication interfaces
TVS Diode Array
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AGVs or AMRs block diagram

Technology Function in application Product series

1 Charging Solutions

2

Fuse Main pack fault isolation
(high-energy short protection) MIDI 70V, MAXI 58V 

Fuse/PolySwitch® 
Resettable Device

Branch circuit overcurrent 
protection 438A, 437A/1812L

Battery Protector Secondary protection ITV

TVS Diode DC bus surge and switching 
transient protection

TPSMD, TP5.0SMDJ,
TPSMB-L

Current Sensing 
Resistor

Pack charge/discharge current 
monitoring (BMS feedback) WSTM-A, L4CL

C&K® Switch User control, service 
disconnect, and safety interlock ZMS, LCS, KSC, ZMV, ATS

3
TVS Diode Protects 24–60 VDC bus and 

low-voltage rails from transients SMDJ, SMF

PolySwitch® 
Resettable Device

Resettable overcurrent 
protection for 24 V / 12 V / 5 V 

auxiliary rails

RUEF, RGEF,
1812L

4
Fuse Protects from inrush, motor 

short, or external short 501

TVS Diode Motor drive transient/
EMI protection 5.0SMDJ, SMDJ, 5KP

5
TMR Sensor Position sensing LF53464, LF53466

Current Sensing 
Resistor Current sensing WSTC

6 TVS Diode Array ESD protection for high-speed 
interfaces

SP3213, SP1006, 
AQ24COM-02, AQ24COM-01

7 C&K® Switch On/Off switch KSC2, KSC3, KSC4

Charging
dock

Battery system
AC

mains

Power path

1
2

Battery

BMS

Power
distribution

3

DC‒DC
converter

Main Bus:
24/48 VDC

Low-voltage rails:
24/12/5/3.3 V

Motor control

Gate Driver

Inverter

BLDC/
PMSM 
motor

Control board

MCU

Memory

HMI/
User interface

Sensors Communication
interfaces

Motor sensing
(current/position/

speed/
temperature)

4

5

6

7

M
ot
or

Legend:
             Power
             Data

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

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/battery-protector/itv-three-terminal-fuses?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/l4cl?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/switches/snap-switches/zms?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/snap-switches/lcs?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc-of?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/snap-switches/zmv?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/detect-switches/ats?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/ruef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/rgef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l/1812l010?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/thin-film-chip-fuses/501?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/5-0smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstc?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1006?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/switches/tactile-switches/ksc2?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc3?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc4?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
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Recommended Littelfuse solutions for humanoid

DC-DC converter
TVS Diode, PPTC

Motor control
Fuse, TVS Diode

Battery protection
Fuse, PPTC, Battery Protector,
TVS Diode, CSR, C&K® Switch

Current/Position/
Speed sensing

CSR, TMR

HMI/User interface
C&K® Switch

Communication interfaces
TVS Diode Array
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Humanoid block diagram

Technology Function in application Product Series

1 Charging Solutions

2

Fuse Main pack fault isolation
(high-energy short protection) MIDI 70V, MAXI 58V 

Fuse/PolySwitch® 
Resettable Device

Branch circuit overcurrent 
protection 438A, 437A/1812L

Battery Protector Secondary protection ITV

TVS Diode DC bus surge and switching 
transient protection

TPSMD, TP5.0SMDJ,
TPSMB-L

Current Sensing 
Resistor

Pack charge/discharge current 
monitoring (BMS feedback) WSTM-A, L4CL

C&K® Switch User control, service 
disconnect, and safety interlock ZMS, LCS, KSC, ZMV, ATS

3
TVS Diode Protects 24–60 VDC bus, and 

low-voltage rails from transients SMDJ, SMF

PolySwitch® 
Resettable Device

Resettable overcurrent 
protection for 24 V / 12 V / 5 V 

auxiliary rails

RUEF, RGEF,
1812L

4

TVS Diode Motor drive transient/
EMI protection SMAJ, SMBJ, 5KP

TMR Sensor Position sensing LF53464, LF53466

Current Sensing 
Resistor Current sensing WSTC

5 TVS Diode Array ESD protection for high-speed 
interfaces

SP3213, SP1006, 
AQ24COM-02, AQ24COM-01

6 C&K® Switch On/Off switch KSC2, KSC3, KSC4

Battery pack
+ BMS

DC–DC 
converter

Charging 
dock

2

Head/Neck Zone
Servo 
drives

Zonal 
controller

Current/position/
speed sensing

Arm/Hand Zone
Servo 
drives

Zonal 
controller

Current/position/
speed sensing

Torso/Waist Zone
Servo 
drives

Zonal 
controller

Current/position/
speed sensing

Leg Zone
Servo 
drives

Zonal 
controller

Current/position/
speed sensing

3

Wired 
communication

Wireless 
communication

Main
compute/

AI process

Perception & 
sensor fusion

Vision | ToF/LiDAR | 
IMU | Force/Torque | 

Tactile | Audio

HMI/
User interface

Zo
na

l n
et

w
or

k/
ce

nt
ra

l g
at

ew
ay

Body motion/
safety 

controller

Power path

Control board

4

4

4

4

5

6

1

Legend:
             Power
             Data

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

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/battery-protector/itv-three-terminal-fuses?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/l4cl?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/switches/snap-switches/zms?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/snap-switches/lcs?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc-of?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/snap-switches/zmv?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/detect-switches/ats?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/ruef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/radial-leaded-polyswitch-resettable-pptc-devices/rgef?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l/1812l010?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=PolySwitch+Resettable+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/speed-sensors/tmr-magnetic-ics/tmr-angle-sensors/lf53464-08tmr?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=TMR+Sensor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstc?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1006?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/switches/tactile-switches/ksc2?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc3?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
https://www.littelfuse.com/products/switches/tactile-switches/ksc4?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=C%26K+Switch
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Single-phase charger for AGVs, AMRs, and humanoids

Input protection
Fuse, MOV

Power conversion
Rectifier Bridge, SiC MOSFET,

SiC Diode, Gate Driver

Output protection
Fuse

Control board
TVS Diode Array
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Single-phase charger for AGV,
AMR, and humanoid block diagram

Technology Function in application Product series

1 Fuse Primary overcurrent protection 
of EV equipment 606, 505, 607

2 MOV Protects from power 
fluctuations or surges TMOV, Xtreme, UltraMOV

3
Rectifier Bridge

Converts AC voltage to
DC voltage

FBO40-12N, VBO21-08NO7

Rectifier Bridge + 
Boost VUM33-06PH

4

SiC MOSFET High-frequency switching 650 V SiC MOSFET

Si/SiC Schottky 
Diode

High-frequency switching
and rectification

LSIC2SD,
DHG, DSEI, DSEPxx

Gate Driver Efficient switching of MOSFETs IX4340, IXD60x, IX4352NE 

5

Gate Driver Primary side of the
DC−DC converter IX4340, IXD60x

SiC MOSFET Efficient switching of MOSFETs

650 V SiC MOSFET, 
650 V H-bridge SMPD
(Under development;

Contact Sales)

6
Fast Diode
(Passive 

Rectification)

Secondary side output passive 
rectification of DC-DC 

converter 

DSA240X150NA,
DSEI60-02A

7 Fuse 

Prevent reverse current from 
forklift battery pack to charging 

equipment in case of short 
circuit at output of charger

Mega-120, MIDI-70,
CNN, CNNE

8 TVS Diode Array Protects CAN bus from ESD, 
EFT, and voltage transience AQ24CANA
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Click on the product series in
the table below for more info

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/606?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/vbo21-08no7?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/vbo21-08no7?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/vbo21-08no7?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-phase-mosfet-modules/input-rectifier-bridge-and-single-phase-pfc/vum33-06ph?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Boost
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-phase-mosfet-modules/input-rectifier-bridge-and-single-phase-pfc/vum33-06ph?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Boost
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-phase-mosfet-modules/input-rectifier-bridge-and-single-phase-pfc/vum33-06ph?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Boost
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si%2FSiC+Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/sonic?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si%2FSiC+Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si%2FSiC+Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Si%2FSiC+Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&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=Factory+Robots&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/ix4340?utm_source=Spotlight&utm_medium=Factory+Robots&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=Factory+Robots&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/silicon-carbide/sic-mosfets?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/schottky-low-leakage/dsa240x150na?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf/dsei60-02a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf/dsei60-02a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf/dsei60-02a?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega/mega-120v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega/mega-120v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega/mega-120v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/aq24cana?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TVS+Diode+Array
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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)

TechPointeCatalogs

Scan the QR code, visit our 
eCatalog Library, and

access our Product 
Catalogs & Design Guides

Scan the QR code, visit our 
TechPoint & access 

Application Spotlight 
Presentations 

https://www.littelfuse.com/
http://electronicscatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/C-and-K-Switch-Product-Selection-Guide/1/
http://electronicscatalogs.littelfuse.com/?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=ecatalogs
https://techpoint.littelfuse.com/general/login.aspx?utm_source=Spotlight&utm_medium=Factory+Robots&utm_campaign=TechPoint
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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 District

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 accelerate 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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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
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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