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Smart HVAC system is key to improving energy
efficiency in commercial and industrial buildings
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Improving motor efficiency and reliability is key to optimizing HVAC energy consumption
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https://studylib.net/doc/18420274/factsheet-basics-of-hvac-energy-efficiency

AC units make up the

largest portion of the HVAC market

Market trends and drivers

Global AC unit shipments are expected to increase from 110 million

units in 2020 to 140 million units in 2024

APAC region is the largest market and is expected to be the main
growth region over the next several years

The large rooftop segment will outpace residential and wall/single
room segments, driven by new healthcare, education, government,
office, and retail facilities

Increased awareness of the importance of Indoor Air Quality (IAQ)
is driving growth globally

Market trends and drivers
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Government-driven initiatives to adopt energy-efficient AC systems APAC
to reduce energy consumption will fuel growth, especially in S92
Asia-Pacific region
Source: HVAC System Market (Market and Markets, 2018),.marking estimates
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https://littelfuse-my.sharepoint.com/personal/rsheahen_littelfuse_com/Documents/BLD/HVAC/Market%20studies%20from%20John%20Collins/HVAC%20System%20Market%20-%20April%202018.pdf

Littelfuse-recommended products for

Control unit

® Fuses

® SPD, SIDACtor® + MOV, TVS diode
® Current and voltage monitors

® Solid state relay

® Reed sensor

Rectifier

® Rectifier module

Inverter

® |IGBT module

® NTC

@ TVS diode

@ Semiconductor fuses
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Protect Control Sense

HVAC systems

Communication interface
® Diode array *
User interface

® Polymer ESD suppressor

Analog front end
® TVS diode

* This is recommended for conmpact designs where clearance

between the antenna and the casing is <2 nm
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HVAC system block diagram

_Other systems
" (Contractor relays,
transformers, etc.)

Tow ards

rol unit

»
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Click on the product seriesin
the table below for more info

Motor* Technology

Product series

UL class fuse

CCMR, KLDR, KLKR, KLKD,
FLNR, FLSR, JLLN, JLLS, JTD|

Type 2 surge
protection device

SPD2

SIDACtor®+ MOV

PxxXOFENL, PxxxOME
+ UltraMOV

High Voltage AK , LTKAK

460, 201A, 250A,455

TCSAZ20,
LSRX-C,LSRX

Rectifier —> Inverter
DC-DC
converter
l
. $——» Communication
Microcontroller .
> interface
—

User

L 5 interface

Pow er line Analog
coﬁmunication front end
Expansion valve
—
Relay
Condenser fan driver
—
Legend:

— PpowerlLine
— Signal Line
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TDUH, TDUB

TVSdiode
Three-phase

voltage monitor
Thermostat AC current
—> transducers & sensor

Time delay relay
Status LED Solid state relay
—>

CPC40055ST, CPC1998J

Reed sensor

59140,57140

* There are three motor control systens for an air conditioning systen

1. Conpressor motor 2. Condenser fan 3. Indoor fans
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/ccmr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/kldr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/klkr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/midget-10x38mm-fuses/klkd.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flnr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flsr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jtd.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices/spd2-pv.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Type%202%20surge%20protection%20device
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0me.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/ak1.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/ltkak10.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/surface-mount-fuses/pico-fuses/460.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/201a.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/250a.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/455.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/tcsa.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/lsrx.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/lsrx.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/tmv.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/hvac/ct-hvac-timers.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/multifunction/tru.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/ts-dom-timers.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/th.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/tdu.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-break/tdub.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.ixysic.com/home/pdfs.nsf/www/CPC40055ST.pdf/$file/CPC40055ST.pdf
https://www.ixysic.com/home/pdfs.nsf/www/CPC1998.pdf/$file/CPC1998.pdf
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59140.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Reed%20sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/magnetic-actuators/57140.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Reed%20sensor
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Click on the product seriesin ]

Benefits of Littelfuse products

Technology

Function in application

Product series

Benefits

Features

UL class fuse

Protects HVAC sy stem from overload
and short circuit

CCMR, KLDR, KLKR,
KLKD, FLNR, ELSR,
JLLN, JLLS, JTD

Chosen ov er breakers due to their higher
amperages; quicker response time; easy
coordination; and no calibration required.

Voltage range 0— 600 V and current ratings
from 1- 1200 A

Ty pe 2 surge
protection device

Protects from power fluctuations
or surges

SPD2

Withstand high-energy transients to prevent
disruption, downtime, and degradation or
damage to equipment

20 kA nominal interrupting rating and 50 kA
maximum interrupting rating

SIDACtor® + MOV

Low clamp protection for AC
power line

Pxxx0FENL, PxxxOME
+ UltraMOV

Lower clamping provides robust protection to
downstream components such as capacitors,
bridge, and other electronics

Lower clamping v oltage, lower leakage current
(NA level)

TVS diode

Protects power line from transient
surge transient

High Voltage AK , LTKAK

Good clamping and fast response time for high-
energy transient protection

High power TVS 8/20 us rating from 1 kA to
20 kA in axial-lead or SMT form factor

Three-phase

Protects compressors and

Protects motors from adv erse v oltage conditions

Univ ersal range from 190 to 480 Vac or 475 to

1 v oltage monitor blower motors ' T =/~ |that can cause damage tothe motor windings 600 Vac and 50/60 Hz
AC current Used as an AC current-proof relay to TCSA20, V_arles the effectwe resistance of |t§ ot_Jtput in Monitors 0 — 20 A (TCSA20); energizes the
transducers & sensor |indicate if amotor is operatin LSRX.C. LSRX direct proportion to the current flowing in the output contact whenever 4.5 A or greater is
P 9 e conductor it is monitoring present (LSRX-C, LSRX)
Delay s the blower from turning on or MV, CT1, TRUI1, TS1, |Provides flexibility for usein all sy stems; quick Universal AC-DC operating v oltage, solid state

Time delay relay

of f after the demand has been met

H1, TDUH, TDUB

and easy installation for old and new sy stems

output and total encapsulation for protection
against shock, vibration, and humidity

Solid state relay

Isolation switch

CPC40055ST,
CPC1998J

Allows for space saving while driving highest
load current; high noise immunity prevents
disruptions in communication and

control signals

Blocking v oltage up to 800 V and load current up
to 20 Arws; input-to-output isolation — 2500 Vrws

Reed sensor

Provides open/close detection to
protect from phy sical harm or
equipment damage

Hermetically sealed; suitable for humid, wet or
contaminated environments

Application-specific customization av ailable,
wide range of sensitivity av ailable
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/ccmr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/kldr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/klkr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/midget-10x38mm-fuses/klkd.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flnr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flsr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-j-fuses/jtd.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=FUSE
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices/spd2-pv.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Type%202%20surge%20protection%20device
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0me.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/ak1.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/ltkak10.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/surface-mount-fuses/pico-fuses/460.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/201a.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/250a.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/455.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Three-phase%20voltage%20monitor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/tcsa.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/lsrx.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/lsrx.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=AC%20current%20transducers%20%26%20sensors
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/tmv.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/hvac/ct-hvac-timers.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/multifunction/tru.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/ts-dom-timers.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/th.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-make/tdu.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/time-delay-relays/delay-on-break/tdub.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.ixysic.com/home/pdfs.nsf/www/CPC40055ST.pdf/$file/CPC40055ST.pdf
https://www.ixysic.com/home/pdfs.nsf/www/CPC1998.pdf/$file/CPC1998.pdf
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59140.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Reed%20sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/magnetic-actuators/57140.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Reed%20sensor

HVAC system block diagram

Thermostat
—_

Status LED
—>

Tow ards

AC mains Rectifier —> Inverter

—_—>

Control unit l
DC-DC
Otl'Ler systems converter
(Cohtractor relays,
transformers, etc.) l
o

Pow er line Analog <+ , t—  Communication

m—— Microcontroller .
communication front end > > interface
Expansion valve

— —

Relay - User

Condenser fan driver I— interface

4 —

Legend: * There are three motor control systens for an air conditioning systen
—» powerline 1. Conpressor notor 2. Condenser fan 3. Indoor fans
— Signal Line
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Click on the product seriesin
the table below for more info

]

Technology

Product series

Rectifiermodule

IGBT module MIXA, MIXG
TVS diode SMBJ, SMCJ
High-speed fuse QS,PSR

NTC USUR1000, SM
Diode array ** SP3213
PelymesEsD PGB10603, PGB10402

suppressor
TVS diode 15KPA

** This is recommended for cormpact designs where
clearance between the antenna and the casingis <2 mm

Littelfuse, Inc. © 2020


http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=115
http://ixapps.ixys.com/family.aspx?i=115
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=High-speed%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/psr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=High-speed%20fuses
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/tvs-diodes/leaded/15kpa.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode

Benefits of Littelfuse products

':?ﬁ;r Click on the product seriesin
% the table below for more info

)

Technology

Function in application

Product series

Benefits

Features

Rectifiermodule

Converts AC line voltage supplied
to the drive to DC

Allowsforlow heat signature during
operation

Package with DCB ceramic; very low
forward voltage drop and low leakage
current

Allowsforlow power consumption and fast

Rugged design with thin wafertechnology;

inverter

IGBT module Switchespowersupplies MIXA, MIXG short circuit rated for 10 psec; low gate
e response . .
charge; low EMI and competitive low VcgsaT)
; : ; Critical for IGBT active clampingduring an
. . Providesactive clamping based on the DC . J

TVS diode IGBT gate protection SMBJ, SMCJ power line voltage and IGBT Ve voltage IGBT turr_1-0ff eventand h'elpsm operating
an IGBT in a safe and active mode
Protects semiconductor devicesin Lower It performance allowsfor quick QS:500-700 Vac, 450 - 700 Vpc,
High-speed fuse QS,PSR response to protect devicesfrom higher 35—-800A; PSR: 550 — 1300 Vac,

heat energy

500-1000 Vpc, 40—-2000 A

Semiconductor Temperature

Allowsfor high precision temperature

UL Recognized with ring lug mounting;

NTC Measurement USUR1000, SM measurementin harsherenvironments Sl nries 's. 7 A= TEeELy ;ealed MELFO
package suitable for operation up to 220° C

Diod Protects wireless chipsetsfrom SpP3213 Allowsfor space savings; retainssignal Space efficient 0201 form-factor;

1ode array ESDinduced by user E— integrity of high-speed communicationlines | third-party compliance; low capacitance

Polymer ESD Protects the Wi-Fi chipset from PGB10603, ch;\f:]dse;gr?lg?ig;ﬁ;no?Egﬁf'sggsgd Ultra-low capacitance; compact form factor;
suppressor user-induced ESD events PGB10402 communication lines low leakage current; fast response time
Lower clampingallowsfor robust system Fast response time: excellent clampin

TVSdiode Overvoltage protection 15KPA operation, protecting downstream » ! png

electronicsfrom damage

capability; 15 KW peakpulse capability
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http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=115
http://ixapps.ixys.com/family.aspx?i=115
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=High-speed%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/psr.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=High-speed%20fuses
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=NTC
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/tvs-diodes/leaded/15kpa.aspx?utm_source=SPOTLIGHT&utm_medium=HVAC&utm_campaign=TVS%20diode

Select standards for HVAC systems

Standard

Title

General scope

Region

UL 508 A

Standard for safety (Industrial control panels)

Industrial control panels intended for general industrial use, operating
from a voltage of 1000 volts or less. This equipment is intended for
installation in ordinary locations, in accordance w ith the National
Blectrical Code, ANSI/NFPA 70, w herethe ambient temperature
does not exceed 40° C (104° F) maximum

UL 1995

Standard for safety for heating and
cooling equipment

These requirements apply to the follow ing stationary equipment for
use in nonhazardous locations rated greater than 600 volts up to
7200 V, and remotely controlling assemblies for such equipment)
heat pumps, for heating and cooling w ith or w ithout factory, or
field-installed electric resistance heaters, or hot w ater or steam
heating coils) air conditioners for cooling w ith or without factory, or
field-installed electric resistance heaters, or hot w ater or steam
heating coils

IEC 61000-4-2

Testing — Hectrostatic Discharge (ESD)

This standard is made to check the capability of the equipment to
survive repetitive electrical fasttransients and bursts

Global
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Additional information can be found on Littelfuse.com

Click on images
to open the h ) B4 Littelfuss
catalog = —

Protection Products
ction Guide
i}

PROTECTION RELAYS & CONTROLS CATALOG

Product Categories for HVAC/R

Interactive HVAC Guide
Power Relay & Control Catalog
Circuit Protection Selection Guide
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https://www.littelfuse.com/industries/hvac.aspx
https://info.littelfuse.com/hubfs/Electronics/Documents/Littelfuse%20Sensing%20Products%20Selection%20Guide.pdf
https://m.littelfuse.com/~/media/electrical/catalogs/powrgard-electrical-product-catalog.pdf
http://www.ixys.com/Documents/Selectorguide.pdf
https://www.electricsmarts.com/littelfuse/smartecat/catalog/littelfuse/integrated/1/1
http://electronicscatalogs.littelfuse.com/psg
https://www.littelfuse.com/industries/hvac.aspx

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

Broad product portfolio

A global leader with a broad product
portfolio, covering every aspect of
protection, sensing, and control

Application expertise

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

Global customer service

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

% Littelfuse
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Connected

Compliance & regulatory expertise

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

Testing capabilities

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

Global manufacturing

High-volume manufacturing that is
committed to the highest quality
standards
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This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or
for any of the information contained herein. Information is provided on an “asis”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 spedfic use without further testing or modification. Littelfuse
expressly disclaims all warranties, whether express, implied or statutory, induding but not limited to the implied warranties of merchantability and fitness for a particular purpose,
and non-infringement. It is the customer’s sole responsihility to determine suitability for a particular system or use based on their own performance criteria, conditions, specific
application, compatibility with other partts, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimze any
risks associated with their applications and products. Read complete Disclaimer Notice at littelfuse.convdisclaimer-electronics.
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