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Buildings are evolving into networks of electric

and electronic systems to help reach net zero goals

IoT-controlled appliances

HVAC systems

Security systems

Building controls and outlets

Energy generation,
storage, and metering

Fire and safety

Smart locks and access controls

Integrated 
building solutions

Elevator/escalator systems
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Heat pump function overview

A heat pump uses electrical 

energy to provide both heating and 

cooling to a building. In the winter, 

it pulls heat from the air or ground 

and transfers it inside. In the 

summer, the system is reversed, 

pulling heat out of indoor air to 

provide cooling.

An example of a heat pump system in heating mode, providing warm water and air to a home.
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Market trends of heat pumps

Market trends and drivers

The Net Zero Emissions (NZE) initiatives in over 80 countries aim to 

reduce greenhouse gas emissions by 50% by 2030 and to net zero by 

2050. Heat pumps are a critical part of emission reduction strategy.

Global annual installations are expected to increase from 14M units in 

2023 to 22M units in 2027, a 10.3% CAGR.

The residential market accounts for 81% of the volume due to 

installations in newly constructed homes and retrofits of

aging systems.

Inverter-driven motors are improving system efficiencies and 

performance, making heat pumps suitable in a wider range

of climates.

To reach NZE targets, annual installations expected to approach 85M 

units by 2030. Rebates and government initiatives will help close the 

gap to facilitate heat pump adoption into building systems. Sources: Heat Pumps (IEA, 2021), EHPA 2023 Market Report (EHJPA, 2023), internal 

marketing estimates
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https://www.iea.org/reports/heat-pumps
https://www.ehpa.org/news-and-resources/press-releases/market-report-2023/
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Recommended Littelfuse components for heat pumps

Settings/maintenance
DIP Switch, Tactile Switch

Rectifier + PFC + Inverter
MOSFET, IGBT, Diode, Gate Driver,

Rectifier Module, Temperature Sensor

Wireless interface
TVS Diode Array, Polymer ESD

Input protection
Fuse, MOV, GDT

Auxiliary power supply
eFuse, MOSFET,

Optical Isolator, TVS Diode
Wall Mounted

Air Handling 

Unit

Cassette Style Ceiling

Mount Air Handler Unit

Floor Mounted

Air Handler Unit

Water

Heater

Outdoor

Unit

Smart  

Thermostat

Underfloor 

Heating

https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=e8f66f56-717e-447a-85f7-0ba947978ef1&filename=lfus-bld-water-heaters-spotlight
https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=e8f66f56-717e-447a-85f7-0ba947978ef1&filename=lfus-bld-water-heaters-spotlight
https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=9e0251fd-0399-42b6-be1c-b4f736b35e3d&filename=lfus-bld-smart-thermostat-spotlight
https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=9e0251fd-0399-42b6-be1c-b4f736b35e3d&filename=lfus-bld-smart-thermostat-spotlight
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Heat pump outdoor unit block diagram

Click the product series in

the table below for more info

Notes:

1. Complete rectifier + PFC module available; see VUB/VUI and MDMA/MDNA.

2. To see suggested Litte lfuse technologies for thermostats, click here.

Technology Product series

1

Fuse 216, 505

Fuseholder 100, 102

MOV UltraMOV, TMOV

GDT CG2, CG3

2

MOSFET HiPerFETTM

Optical Isolator LOC11x

TVS Diode SACB, SMAJ, SMF3.3

3

Rectifier Module1 or 

MOSFET

MDMA/MDD, VUO, 

MDMA/MDNA

X2-Class, X3-Class

Integrated PFC Boost1 or 

MOSFET + Diode

X2-Class Boost

X-Class, X2-Class, 

HiPerFETTM, LSIC2SD, 

SONIC, FRED, HiPer FRED

4 Gate Driver IX4310TTR

5 Fuse QS, PSR

6
IGBT Module or

IGBT

MIXA, MIXG

SMPD XPT, 

SMPD TRENCH

7 Gate Driver LF2136BTR, LF2388BTR

8
DIP Switch SDA

Tactile Switch KSC

9 Temperature Sensors USPXXX, SM

Compressor 
and fan 
motors

AC main
Input 

protection
Bridgeless
or Vienna

Six pack
or B6C

3

Auxiliary 
power supply

MCU

1

Rectifier & 

power factor 

correction

Gate 
drivers

Inverter

Gate 
drivers

4 7

Inverter 
protection

65

Thermostat2

Temperature  
sensors x 6

Settings & 
maintenance 

switches

2

8

Compressor discharge
Compressor return
Condenser 

Ambient
Inverter heat sink

PCB surface

9

Legend:

Power

Data

https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges-plus-brake-unit.aspx?utm_source=SFD&utm_medium=Heat+Pump&utm_campaign=Bridge+Rectifier
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges-plus-brake-unit.aspx
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges-plus-brake-unit.aspx?utm_source=SFD&utm_medium=Heat+Pump&utm_campaign=Bridge+Rectifier
https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=9e0251fd-0399-42b6-be1c-b4f736b35e3d&filename=lfus-bld-smart-thermostat-spotlight
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Heat+Pump&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=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/100?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/102?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=GDT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/integrated-circuits/optocouplers/linear-optocouplers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Optical+Isolator
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/sacb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf3-3?utm_source=SFD&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/dual-diodes/dual/mdd710-22n2?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers/three-phase-bridges/vuo34-16no1?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers/three-phase-bridges-plus-brake-unit/mdna280ub2200pted?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/x2-class-boost-topology?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Integrated+PFC+Boost
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/sic-schottky-diodes?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/sonic?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Diode
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=Heat+Pump&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l60qs?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses/psr-din-blade?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/buck-boost-choppers/buck-boost-configuration-xpt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/boost-choppers/boost-configuration-x2pt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT&searchTerm=smpd
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-trench-igbt/itf40pf1200dhgtlb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/3-phase-half-bridge-drivers/lf2136btr?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/3-phase-half-bridge-drivers/lf2388btr?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Gate+Driver
https://www.ckswitches.com/products/switches/product-details/DIP/SDA/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usp10973?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
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Benefits of Littelfuse components used in heat pumps

Technology Function in application Product series Benefits Features

1

Fuse
Protects equipment and users from hazards 

due to overcurrent equipment faults
216, 505

Reduces customer qualification time by complying 

with regulatory safety standards such as UL/IEC

Compliant with UL/IEC standards; low internal 

resistance; shock safe; vibration resistant

Fuseholder Provides enclosure between PCB and fuse 100, 102 Enables easy fuse insta llation and replacement Compliant with UL/IEC standards

MOV
Helps protect equipment from voltage surges 

and gr id fluctuations
UltraMOV, TMOV

Reduces qualification time for compliance with 

UL/IEC safety standards
High energy absorption capability

GDT
Used with an MOV to provide more robust 

voltage surge protection
CG2, CG3

Small form factor allows compact system design; 

enables product to comply with IEC/UL standards

High energy absorption capability; small form-factor ; 

low leakage current

2

MOSFET
High-frequency switch ing for  auxiliary

power supply
HiPerFETTM Optimized for h igh-frequency applications Ultra-low output capacitance and on-resistance

Optical Isolator Iso lated main voltage sensing in the system LOC11x
High gain stability; low input/output capacitance;

low power consumption

LED operating range: 2−10 mA; isolation:

3750 VRMS

TVS Diode Power unit protection from voltage transients
SACB, SMAJ, 

SMF3.3
Protects ICs and other sensitive components Excellent clamping capability

3

Rectifier Module1 

or MOSFET
Converts AC line voltage to DC

MDMA/MDD, 

VUO, 

MDMA/MDNA

Easy mounting for optimized system size, 

per formance, and reliability

Industry standard packages, compact design with 

screw terminals, solder  or  press fit terminals

X2-Class, X3-Class
Low power consumption;

high-efficiency system operation

Ultra-low on-resistance RDS(ON) and gate charge Qg;

fast body diode dv/dt ruggedness

Integrated PFC 

Boost1 or 

MOSFET + Diode

Switching for PFC to improve power supply 

unit efficiency

X2-Class Boost
High power density; reduces component count;

PCB space savings 

Integrated MOSFET with FRED diode in a

single package

X-Class, X2-Class, 

HiPerFETTM, 

LSIC2SD, SONIC, 

FRED, HiPer FRED

Optimized for h igh-frequency applications Ultra-low output capacitance and on-resistance

4 Gate Driver Controls the IGBT/MOSFET IX4310TTR
TTL and CMOS compatible; 24 V supply vo ltage 

range
2 A peak driver in small SOT23-5 package

Click 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/216?utm_source=spotlight&utm_medium=Heat+Pump&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=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/100?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/102?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=GDT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/integrated-circuits/optocouplers/linear-optocouplers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Optical+Isolator
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/sacb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf3-3?utm_source=SFD&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules/dual-diodes/dual/mdd710-22n2?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers/three-phase-bridges/vuo34-16no1?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Rectifier+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/three-phase-bridges-ac-bridge-rectifiers/three-phase-bridges-plus-brake-unit/mdna280ub2200pted?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/x2-class-boost-topology?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Integrated+PFC+Boost
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic/sic-schottky-diodes?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/sonic?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Diode
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=Heat+Pump&utm_campaign=Gate+Driver
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Benefits of Littelfuse components used in heat pumps

Technology Function in application Product series Benefits Features

5 Fuse
Protects power semiconductor components 

from overcurrent faults
QS, PSR Best-in-class DC performance Busbar  mount

6
IGBT Module or

IGBT

Converts DC to AC for compressor  and fan 

motor control

MIXA, MIXG

Low profile packages for compact, robust and 

flexible designs; optimized losses for better 

per formance

Low-profile packages for  compact, robust and 

flexible designs; optimized losses for better 

per formance

SMPD XPT, 

SMPD TRENCH
Board space savings; offers more design flexibility

Ultra-low and compact package profile; low package 

inductance; excellent thermal capability; high power

cycling capability

7 Gate Driver Controls the IGBT/MOSFET
LF2136BTR, 

LF2388BTR
Single-chip driver so lution; minimal torque ripple Matched propagation delays, integrated protection

8

DIP Switch

Switch for function controlling, resetting, etc.

SDA
Low-profile design; through-hole and surface

mount models
25 mA @ 24 VDC or 100 mA @ 5 VDC

Tactile Switch KSC

Available in a wide range of operating forces;

rugged sealing and resistant to corrosion;

very long operating life

Ultra-low cur rent consumption; operating life up to

1 million cycles

9
Temperature 

Sensor

Temperature sensing of various motor co ils, 

refrigerant lines, ambient, semiconductors
USPXXX, SM

Allows for high-precision temperature measurement 

in harsher  environments

UL recognized  with ring lug mounting;

SM NTCs is in  hermetically sealed MELF package 

suitable for operation up to 220 °C

Click the product series in

the table below for more info

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/round-body-fuses/l60qs?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-speed-semiconductor-fuses/square-body-fuses/psr-din-blade?utm_source=spotlight&utm_medium=Low+Voltage+Motor+Drives&utm_campaign=Semiconductor+Fuse
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/buck-boost-choppers/buck-boost-configuration-xpt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/boost-choppers/boost-configuration-x2pt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT+Module
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-xpt-igbt?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT&searchTerm=smpd
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/igbt-modules/phase-leg/phase-leg-trench-igbt/itf40pf1200dhgtlb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=IGBT
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/3-phase-half-bridge-drivers/lf2136btr?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/3-phase-half-bridge-drivers/lf2388btr?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Gate+Driver
https://www.ckswitches.com/products/switches/product-details/DIP/SDA/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usp10973?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sm?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
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Heat pump indoor unit block diagram

AC main
Fan motor

Legend:

Power

Data

Technology Product series

1

Fuse
215, 216, 314 / 324, 325 / 

326

Fuseholder 100, 102, 122

MOV UltraMOV, TMOV

2

Fuse 287

eFuse 

(Protection IC)
LS2406ERQ23

TVS Diode SACB, SMAJ, SMF3.3

3

DIP Switch SDA, RTE

Tactile Switch KSC

4 Reed Sensor + Actuator 59140 + 57140

5

TVS Diode Array SP3213-01UTG

Polymer ESD PESD

6 TVS Diode SMAJ, SMBJ, SMF4L

7 Thermistor Probe USPXXX

Thermostat1

AC input
protection

AC/DC 
auxiliary power 

supply

MCU

Swing motor

1 2

Motor control

Wireless 
interface

Settings & 
maintenance 

switches

Air filter 
position

Temperature 
sensors x2

Refrigerant pipe
Room/ambient

Touch-screen 
display

3 4

5

6

7

Note:

1. To see suggested L ittelfuse technologies for thermostats, click here

Click 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=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/324?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/325?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/326?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/100?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/102?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/122?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/atof/287?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls2406erq23/ls2406erq23?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/sacb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf3-3?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.ckswitches.com/products/switches/product-details/DIP/SDA/
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.littelfuse.com/products/sensors/speed-sensors/reed-sensors/59140?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/sensors/sensor-accessories/actuators/57140?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213/sp3213-01utg?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/pesd-protection-device/pesd?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usp10973?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
https://info.littelfuse.com/hubfs/Electronics/Documents/LFUS_BLD_Heat_Pumps_Spotlight.pdf
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Benefits of Littelfuse components

used in heat pump indoor unit

Technology Function in application Product series Benefits Features

1

Fuse
Helps protect equipment and users from 

hazards due to overcurrent equipment faults

215, 216, 314 / 324, 

325 / 326

Reduces customer qualification time by complying 

with regulatory safety standards such as UL/IEC

Compliant with UL/IEC standards; low internal 

resistance; shock safe; vibration resistant

Fuseholder
Provides enclosure between PCB and fuse 

for easy rep lacement
100, 102, 122 Enables easy fuse insta llation and replacement Compliant with UL/IEC standards

MOV Helps protect equipment from voltage surges UltraMOV, TMOV
Reduces qualification time for compliance with 

UL/IEC safety standards
High energy absorption capabilities

2

Fuse
Protects components on contro l board from 

overcurrent faults
287 Easy to remove and replace

Automotive style blade fuse; color-coding indicates 

amperage rating

eFuse 

(Protection IC)

Provides overload, short circuit, input voltage 

surge, over-temperature, excessive inrush 

current, and reverse current protection

LS2406ERQ23
Integrated alternative to discrete components that 

provides several functions in a  single package

Wide operation voltage range from 3 V to 24 V;

low profile 16 leads QFN 2.5mm x 3.2mm package

TVS Diode Power unit protection from voltage transients
SACB, SMAJ, 

SMF3.3

Improves system reliability by clamping the voltage 

at safe levels during transients
Excellent clamping capability

3

DIP Switch

Switch for function controlling, resetting, and 

so on

SDA, RTE
Low profile design; through-hole and surface

mount models
25 mA @ 24 VDC or 100 mA @ 5 VDC

Tactile Switch KSC

Available in a wide range of operating forces; 

rugged sealing and resistant to corrosion; very long 

operating life

Ultra-low current consumption; operating life up to

1 million cycles

4
Reed Sensor + 

Actuator

Detects the position of the filter  in the air 

handling unit 
59140 + 57140

Hermetica lly sealed, suitable for humid, wet, or 

contaminated environments

Application-specific customization available, wide 

range of sensitivity available

5
TVS Diode Array

Protects IC chipsets from ESD

SP3213-01UTG Ultra-low capacitance with high level of protection 0.2 µA leakage current; 0.09 pF capacitance

Polymer ESD PESD
Ultra-low leakage current; availab le in  many form 

factors
<0.01 µA leakage current; 0.25 pF capacitance

6 TVS Diode Protects IC chipsets from ESD SMAJ, SMBJ, SMF4L Protects ICs and other sensitive components Excellent clamping capability

7 Thermistor Probe
Temperature sensing of refr igerant lines and 

ambient
USPXXX

Allows for high-precision temperature measurement 

in harsher  environments
UL recognized with ring lug mounting

Click 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=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/324?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/325?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/326?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-blocks/100?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/102?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-accessories/fuse-clips/122?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuseholder
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/ultramov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=MOV
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/atof/287?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse/ls2406erq23/ls2406erq23?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/sacb?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf3-3?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.ckswitches.com/products/switches/product-details/DIP/SDA/
https://www.ckswitches.com/products/switches/product-details/DIP/RTE/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.littelfuse.com/products/sensors/speed-sensors/reed-sensors/59140?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/sensors/sensor-accessories/actuators/57140?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/sp3213/sp3213-01utg?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/pesd-protection-device/pesd?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=spotlight&utm_medium=Water+Heater&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-probe-assemblies/usp10973?utm_source=spotlight&utm_medium=Heat+Pump&utm_campaign=Temperature+Sensor
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Applicable standards

Standard Title General scope Region

EN 14511

Air conditioners, liquid chilling packages, heat pumps 

for space heating and cooling, and process chiller with 

electrically driven compressors 

This document specifies the following:

▪ Terms and definitions (Part 1)

▪ Test conditions (Part 2)

▪ Test methods (Part 3)

▪ Requirements (Part 4)
for the rating and performance of air conditioners, liquid chilling packages, 

and heat pumps, using either air, water, or brine as heat transfer media, with 

electrically driven compressors when used for space heating and/or cooling 

as well as for process chillers.

It does not apply to heat pumps for domestic hot water.

Europe

EN 60335-2-40

Household and Similar Electrical Appliances–

Safety–Part 2-40: Particular Requirements for 

Electrical Heat Pumps, Air-Conditioners and 

Dehumidifiers

This standard deals with the safety of electric heat pumps, including sanitary 

hot water heat pumps, air conditioners, and dehumidifiers incorporating 

motor-compressors and hydronic fan coils units, their maximum rated 

voltages being not more than 250 V for single-phase appliances and 600 V 

for all other appliances. Partial units are within the scope of this international 
standard. Appliances not intended for normal household use, but which 

nevertheless may be a source of danger to the public, such as appliances 

intended to be used by laymen in shops, in light industry and on farms, are 

within the scope of this standard.

Europe

IEC 60335-2-40 Global

UL/CSA 60335-2-40 North America
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Additional information can be found on Littelfuse.com
Explore the world of Littelfuse with the electronics eCatalogs (ecatalogs.littelfuse.com)

Click on 

images for 

more 

information

Building Automation 

Guide

HVAC Capability 

Brochure
Sensor Selection Guide Industrial Fuses Catalog

Power Semiconductor 

Guide

Circuit Protection 

Selection Guide

Power Relay & Control 

Catalog
Interactive HVAC Guide

Scan the code 

to learn more!

https://www.littelfuse.com/
https://ecatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-and-IC-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
https://www.littelfuse.com/industries/hvac.aspx
https://littelfuse.webdamdb.com/directdownload.php?ti=121466806&tok=nrejWhWtjyQ9DrPDpWTZbQRR&preview=1&__hstc=248160920.ea9d64e933c26b9df5310d2154512d7e.1712371382733.1713846112283.1713972841961.9&__hssc=248160920.1.1713977656922&__hsfp=1745393781&hs
https://electronicscatalogs.littelfuse.com/Smart-Building-Application-Guide/a/
https://www.electricsmarts.com/littelfuse/smartecat/catalog/littelfuse/integrated/1/1
https://www.littelfuse.com/industries/hvac.aspx
https://electronicscatalogs.littelfuse.com/BookshelfView/?utm_source=Spotlight&utm_medium=Heat+Pump&utm_campaign=Littelfuse+eCatalogs
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Local resources supporting our global customers

São Paulo

Long Beach

Milpitas

Meridian

Rapid City

Saskatoon

Chicago 

Champaign

Madison

Mount Prospect

Rock Falls

Troy

Beverly

Plainville

Waltham

Matamoros

Matehuala

Muzquiz

Piedras Negras

Legnago

San Martino 

in Strada

Beijing

Kunshan

Shanghai

Suzhou

Wuxi

Tokyo

Tsukuba

Yokohama

Seongnam

Seoul

Binan

Lipa City

Hsinchu

Taipei

Singapore

Dongguan

Hong Kong

Huizhou

Shenzhen

Zhongshan

Kaunas

Deventer

Hoofddorp

Sales 

Legend

R&D

Manufacturing

Bremen

Bremerhaven

Dortmund

Essen 

Lampertheim

Lauf an der Pegnitz

Kanpur

Noida

Allen

Brownsville

Jupiter

Round Rock

Dole

Saint-Claude

Serris

Yen My Distr ict

Chippenham

Coventry

Exeter

Ballinasloe

Cadiz

San Sebastián

Manaus
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Partner for tomorrow’s electronic systems

An industrial technology manufacturing 

company empowering a sustainable, 

connected, and safer world

Our engineers partner directly with 

customers to help speed up product 

design and meet their unique needs

Our global customer service team is 

with you to anticipate your needs and 

ensure a seamless experience

High-volume manufacturing is 

committed to the highest quality 

standards

We help customers in the design 

process to account for requirements set 

by global regulatory authorities

We help customers get products to 

market faster, we offer certification 

testing to global regulatory standards

Broad Product Portfolio Testing Capabilities

Compliance & RegulatoryApplication Expertise

Global Customer Service Global Manufacturing



15Lit telfuse, Inc. © 2024 15

Littelfuse.com

This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or 

for any of the information contained herein. Information is provided on an “as is” and “with all faults” basis for evaluation purposes only. Applications described are for illustrative 

purposes only, and Littelfuse makes no representation that such applications will be suitable for the customer’s specific use without further testing or modification. Littelfuse 

expressly disclaims all warranties, whether express, implied or statutory, including but not limited to the implied warranties of merchantability and fitness for a particular purpose, 

and non-infringement.  It is the customer’s sole responsibility to determine suitability for a particular system or use based on their own performance criteria, conditions, specific 
application, compatibility with other parts, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimize any 

risks associated with their applications and products. Read complete Disclaimer Notice at littelfuse.com/disclaimer-electronics.

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