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Smart buildings & homes are equipped with intelligent
technologies that make lives more convenient & energy efficient
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Littelfuse offers protect, control, and sense technologies to improve safety, reliability, and energy efficiency of buildings
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Littelfuse-recommended products for HVAC systems

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

@A Littelfuse
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Protect

Control

Sense

Communication interface
® Diode array *

User interface

® Polymer ESD suppressor

Analog front end
® TVS diode

* This is recommended for compact designs where clearance
between the antenna and the casing is <2 mm

Confidential and Proprietary | Littelfuse, Inc. © 2018 3



HVAC system block diagram

R

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

Technology

Motor*

Product series

UL class fuses

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

Towards
AC mains motor Rectifier —> Inverter
—_—
S| Control unit l
DC-DC
_Other systems converter
" (Contractor relays,

transformers, etc.)

l

Type 2 surge
protection devices

SPD2

SIDACtor® + MOV

PxxxOFNL, PxxxOME
+ UltraMOV

TVS diode

High Voltage AK , LTKAK

Three-phase
voltage monitors

460, 201A, 250A, 455

Thermostat
—>

AC current TCSAZ20,
transducers & sensors LSRX-C, LSRX
Time delay relave | TMY CT1, TRUL, TS, THA,
y relay TDUH, TDUB

Solid state relay

Status LED
—>

CPC40055ST, CPC1998J

Reed sensor

59140, 57140

p i Aﬂ «— Communication
ower line nalo . < ;
s 9 Microcontroller g interface
communication front end > >
Expansion valve
—— L5
Relay « User
Condenser fan driver > interface
—
Legend: * There are three motor control systems for an air conditioning system:

— Power Line
— Signal Line

@A Littelfuse
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1. Compressor motor 2. Condenser fan 3. Indoor fans

Confidential and Proprietary | Littelfuse, Inc. © 2018 4



https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/ccmr.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/kldr.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-cc-fuses/klkr.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses#q=KLKD&t=SeriesTab
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flnr.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-rk5-fuses/flsr.aspx
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
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=SFD&utm_medium=HVAC&utm_campaign=UL%20class%20fuses
https://engage.littelfuse.com/surge-protection-devices/p/1?hsCtaTracking=f607eeab-b55a-4424-a526-099957d19f0b%7C4c09cf09-d2fb-4157-8e10-c31fe6c16ecd
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0me.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/ak1.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/ltkak10.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/460-voltage-relays.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Three-Phase%20voltage%20monitors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/201a.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Three-Phase%20voltage%20monitors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/250a.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Three-Phase%20voltage%20monitors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/voltage-monitoring-relays/455.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Three-Phase%20voltage%20monitors
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/current-monitoring-relays-transducers/tcsa.aspx?utm_source=SFD&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=SFD&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=SFD&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=SFD&utm_medium=HVAC&utm_campaign=Time%20delay%20relays
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/relay-current-transformers/ct-relay-cts.aspx?utm_source=SFD&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=SFD&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=SFD&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=SFD&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=SFD&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=SFD&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=SFD&utm_medium=HVAC&utm_campaign=Reed%20sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/magnetic-actuators/57140.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Reed%20sensor

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

HVAC system block diagram

Towards Motor* Technology Product series
motor e g

AC mains Rectifier —> Inverter Rectifier module MDD, VUO, MDMA

—_—>

(el Lk l IGBT module MIXA, MIXG
DC-DC TVS diode SMBJ, SMCJ
Other systems converter _
(Contractor relays, High-speed fuses QS, PSR
transformers, etc.)
NTC USUR1000, SM
n Communication ~ [Thermostat
i 1 . e .
Power ||r?e . Analog <+ Microcontroller 0—: interface Diode array ** SP3213
communication front end > >
Polymer ESD PGB10603, PGB10402
suppressor

Expansion valve

— L .

Relay < User Status LED TVS diode 15KPA
; . —>

Condenser fan driver > interface

— ** This is recommended for compact designs where

clearance between the antenna and the casing is < 2 mm
Legend: * There are three motor control systems for an air conditioning system:
—» pPower Line 1. Compressor motor 2. Condenser fan 3. Indoor fans
— Signal Line
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http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=MDMA&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=SFD&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=TVS%20diode
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=High-speed%20fuses#q=QS&t=SeriesTab
https://www.littelfuse.com/search-results.aspx#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors/ll-34-minimelf-sm.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=Polymer%20ESD%20suppressor
https://www.littelfuse.com/products/tvs-diodes/leaded/15kpa.aspx?utm_source=SFD&utm_medium=HVAC&utm_campaign=TVS%20diode

Littelfuse solutions for wired security cameras

Memory DC power input
® Diode array ® Fuse, PPTC

® TVS diode
Motor drive Power over ethernet
® Solid state relay ® Fuse, PPTC

® Diode array

Power adapter
® Fuse

® MOV

® TVS diode

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

Wired security camera functional block diagram

AC mains

Power DC input
—
adapter stage
Control board
LED
Memory indicator &
(SD card) driver
) Wired
DC input interface MCU
(RJ45)
—>
POE

@A Littelfuse
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-

*Image
sensor
interface

-

—

<+“—>

Motor Drive

Lens
motor
driver

.

Fan and
tilt motor

—

Legend:
— Power Line
— Signal Line

Lens

DC
motor

Technology Series
Fuse 875, 807, 373
MOV TMOV*, LA, UltraMOV
TVS diode P6KE, P6SMB
Fuse, PPTC 461, 449, picoSMD
TVS diode 5.0SMDJ
Fuse, PPTC 461, 449, picoSMD
Diode arra SRV05-4HTG,
Y SP0504SHTG
Diode array SP1006
Solid state relay CPC1560

* TMOV is the recommended solution to comply with the new IEC

62368-1 standard

Littelfuse, Inc. ©2020 7


https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/te7-fuses/807.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/tr5-fuses/373.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/461.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/449.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/picosmd.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=PPTC
https://www.littelfuse.com/products/tvs-diodes/surface-mount/5_0smdj.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/461.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/449.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/picosmd.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=PPTC
https://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/srv05-4htg-d.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
https://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/sp0504s.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
http://www.ixysic.com/home/pdfs.nsf/www/CPC1560.pdf/$file/CPC1560.pdf

Littelfuse solutions for wired doorbell cameras

Memory
® Diode array

Wireless interface
® Polymer ESD suppression

User interface
® Diode array

@A Littelfuse
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Protect

Control

Sense

Power supply unit

® Fuse
® TVS diode
@ Solid state relay

Doorbell chime
® Solid state relay

Charging port

® Fuse, PPTC
® TVS diode
® MLV
® NTC

Littelfuse, Inc. ©2020 8



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

Wired doorbell camera functional block diagram

® > | Lens
AC mains Power g mage L,
supply sensor
unit » interface
=
r— <
Wireless
interface
Battery pac
yp Control board
Battery >
management LED M
- - emory
unit MCU indicator (SD card)
Li-ion cells ¢
USB User interf
charging ser interface
cable
—> USB —»  Doorbell | Microphone &} Push User
—» chime speaker button
Legend:

@A Littelfuse
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— Power Line
—» Signal Line

Technology Series
Fuse 443, 449
Solid state relay PLB190
TVS diode 4.0SMDJ24A
Fuse, PPTC 469, 449, 1206L.450SL
TVS diode SMBJ
MLV MLA
NTC KC
Diode array SP1006
Solid state relay LCB710
Diode array SP1006
Polymer ESD PGB10603,
suppressor PGB10402

* In some applications, micro-USB port is provided for charging removable Li-lon
batteries. The rechargeable battery is built in and gets power from the main
power stage

** This is found in European markets where SSR is used to cut off vampire power
and as an energy harvester switch to transfer power to the image sensor only a few
times an hour, as per privacy regulations

*** This is recommended for compact designs where clearance between the
antenna and the casing is <2 mm

Littelfuse, Inc. © 2020
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https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/443.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/449.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
http://www.ixysic.com/home/pdfs.nsf/www/PLB190.pdf/$file/PLB190.pdf
https://www.littelfuse.com/products/tvs-diodes/surface-mount/4.0smdj24a.aspx
https://www.littelfuse.com/products/fuses/surface-mount-fuses/thin-film-chip-fuses/469.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/449.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/low-resistance/low-rho-smd/1206l450sl.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/varistors/multilayer/mla.aspx?utm_source=SFD&utm_medium=Emergency%20Medical%20Equipment&utm_campaign=MLA
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/epoxy-coated-thermistors/miniature-kc.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
http://www.ixysic.com/home/pdfs.nsf/www/LCB710.pdf/$file/LCB710.pdf
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor

Littelfuse solutions for wireless security cameras

Wireless interface Power adapter
® Polymer ESD suppressor \ | ® Fuse
! ' ® MOV
® TVS diode
® Temperature indicator

Memory
® Diode array

Charging port

® PPTC
® MLV
® Temperature indicator

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

Wireless security camera functional block diagram

. Technology Series
2
Battery pack L
. Image ens Fuse 875, 807, 373
Battery sensor _>@
management — 5 interface 1 MoV C-lll, LA, UltraMOV
unit TVS diode P6KE, P6SMB
& 6\ ™
[ ] 1 i *k
Wireless Temperature indicator setP
AC mains Li-ion cells interface PPTC 0805L, nanoSMD, picoSMD
2 MLV MLA
\
Control board Temperature indicator** setP™
USB | usB , .
adapter LED 3 Diode array SP1006
McU indicator g/lgmoré/ 4* Polymer ESD PGB10603, PGB10402
and driver (SD card) suppressor ’

* This is recommended for compact designs where clearance
between the antenna and the casing is <2 mm

Legend:
— Power Line
— Signal Line

** The setP™ solution is recommended for USB type C port protection.

@A Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/te7-fuses/807.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/tr5-fuses/373.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=SFD&utm_medium=Emergency%20Medical%20Equipment&utm_campaign=Temperature%20indicator
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/0805l.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=PPTC
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/nanosmd.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=PPTC
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/picosmd.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=PPTC
https://www.littelfuse.com/products/varistors/multilayer/mla.aspx?utm_source=SFD&utm_medium=Emergency%20Medical%20Equipment&utm_campaign=MLV
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=SFD&utm_medium=Emergency%20Medical%20Equipment&utm_campaign=Temperature%20indicator
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1006.aspx?utm_source=SFD&utm_medium=Security%20camera%20and%20video%20doorbells&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor

Protection and sensing solutions for smart locks

User interface , Tamper detection

® Diode array ® Reed switch

Position sensing

Wireless communication
® Reed switch & magnetic actuator

® Polymer ESD suppressor

¥4 Littelfuse

Expertise Applied | Answers Delivered Protect Control Sense Confidential and Proprietary | Littelfuse, Inc. © 2018 12



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

Smart lock block diagram

Technology Series
1
Primary ~ - N User Diode array SP1012, SP1003
Cells ~ Interface
> — Polymer ESD PGB10603, PGB10402
— suppressor
I L 5 Reed switch MDSM',\l/I?’T:\_APSR'lO’
Wireless Magnetic actuator e
® » Interface H-36
MCU/MPU .
Reed switch 59166
R |
* Position Acrqnyms. .
l Sensor TVS: transient voltage suppressor
> ESD: electrostatic discharge
Motor Drive 4 *:Recommended for compact designs where clearance
DC —> between the antenna and the casing is <2 mm
) > Tamper
Motor Driver Motor L Detection
Latch
T —
Legend:
——J Power

———— Data/Signal

@A Littelfuse
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https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1012.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1003.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsm-10.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsr-10.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Reed%20switch
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/miti-7.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/magnetic-actuators/h-36.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Magnetic%20actuator
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59166.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Reed%20switch

Wireless door/window sensors with control panel

. Door & window
>, positioning
‘. sensing (rear side)

Position sensing

® Reed switch
® Magnetic actuator

Wireless communication
® Polymer ESD suppressor

Controller

Power supply — User interface
® Fuse @ Diode array

® TVS diode = ]

® MOV

¥4 Littelfuse

Expertise Applied | Answers Delivered Protect Control Sense Confidential and Proprietary | Littelfuse, Inc. © 2018 14



the table below for more info

[@j Click on the product series in

Wireless door/window sensors with control panel

Utility
120/240
VAC

@A Littelfuse

Expertise Applied \ Answers Delivered

regulation

Position
Sensor

Wireless
Interface

MCU/MPU

User
Interface

)

L

Wireless

MCU/MPU Interface

Legend:
—Pp Power
———— Data/Signal

Technology Series
) MDSM-4, MDSR-10,
MaRr?:chxiﬁgtor MDCE-4, MITI-Z,
g H-36
P 25D PGB10603, PGB10402
suppressor
Fuse 215, 875, 877
MOV LA, C-lll
TVS diode SMCJ
Diode array SP1012, SP1003
Polymer ESD PGB10603, PGB10402
suppressor
Acronyms:

MOV: metal oxide varistor
TVS: transient voltage suppressor
ESD: electrostatic discharge

*: Recommended for compact designs where clearance
between the antenna and the casing is <2 mm

**: For commercial installations, the power input from AC
mains is provided

Confidential and Proprietary | Littelfuse, Inc. © 2018

15


https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsm-4.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Reed%20switch
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsr-10.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Reed%20switch
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdcg-4.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/miti-7.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/magnetic-actuators/h-36.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Magnetic%20actuator
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/877.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1012.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1003.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402.aspx?utm_source=SFD&utm_medium=IoT%20Smart%20Lock%20%26%20Access%20Control&utm_campaign=Polymer%20ESD%20%0Bsuppressor

Protection & control in light dimmers & smart outlets

AC Line Protection

® MOV
® TVS Diode
® [use

Light

Dimmer

Switching

® TRIAC
® MOSFET
® Gate Driver

Wireless Interface

® TVS Diode
® Polymer ESD

Local control
® TVS Diode

@A Littelfuse

Expertise Applied \ Answers Delivered

Smart
Outlet

AC Input Protection
® MOV
e Fuse

./ ® TVS Diode

6

Protect

Control

Sense

Power Supply Switching

® MOSFET
® Gate Driver

Wireless Interface

® TVS Diode
® Polymer ESD

TVS: Transient-Voltage Suppression

MOV: Metal Oxide Varistor

MOSFET: Metal Oxide Field Effect Transistor
TRIAC: Triode for Alternating Current

Littelfuse, Inc. ©2020 16



R

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

Electronic dimmer block diagram

Technolo Series
AC Light 9y
Main ) ; Fixture Fuse Nano, Pico
I AC Input N Switch ; Variable —
Prot. Output MOV UltraMOV
_l_ TVS Diode SMCJ
TRIAC Q6008xH1LED
? .
Power > Gate Driver 1X4340
Supply Wireless .
Comm. MOSFET 650V X2 Series
MPU/MCU —> MOV TMOV
Light Diode Array SP3213
_ User belnds P4
Sensor ., Llocal 2=
I -  Switch Polymer ESD PESD
— . SRERIE
Diode Array, Polymer ESD —lPESD
Notes:
Legend: . L
From — power Line = Typically 250 V or 300 V for 120 VAC applications and 650 V for
Power Supply > Signal Line 230 VAC applications

Dimmer types:

= Smart (IoT) dimmer that can be remotely controlled
= Intelligent dimmers that can control dimmer timing and range
= Basic dimmer with no intelligence such as adjustable dimming rates,

delays, or indicators have minimum

@A Littelfuse

Expertise Applied \ Answers Delivered

protection requirements

tMOV used with MOSFET and will be across switch
MOV used with TRIAC

17
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https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Fuse#q=nano%20series&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Fuse#q=Pico&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=TVS%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-thyristors/triac/q6008xh1led.aspx
https://www.littelfuse.com/products/power-semiconductors/discrete-thyristors/triac/q6008xh1led.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=TRIAC
http://www.ixysic.com/home/pdfs.nsf/www/IX4340.pdf/$file/IX4340.pdf?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Gate%20driver
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=MOSFET
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Polymer%20ESD
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Polymer%20ESD

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

Smart outlet block diagram

. Series
AC Main 1 Technology
i AC Input :
Incoming - p& Power N Status Fuse Nano, Pico
Rectification Supply § Indicator MOV UltraMOV
l l = TVS Diode SMCJ
“l .
Electro- | Wireless Schottky Rectifier DST
mechanical < _ Comm. TVS Array SP3213
Relay '
T Polymer ESD PESD
MPU/MCU SP3213
TVS Array, Polymer ESD
Acout Voltage & Local . PESD
<«— Current |&— »  On/Off M——— Notes:
Monitoring Switch + Some smart outlets have USB power outlet. See Slide 13 for
additional protection.
* Some designers choose to use large caps and transformer
which reduces protection requirements
Legend:
— Power Line Smart outlet
— Signal Line

@A Littelfuse
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Littelfuse, Inc. ©2020 18


https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Fuse#q=nano%20series&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Fuse#q=Pico&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=TVS%20diode
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Schottky%20diode#q=DST&t=SeriesTab
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Polymer%20ESD
https://www.littelfuse.com/products/tvs-diode-arrays/ultra-low-capacitance/sp3213.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Diode%20array
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx?utm_source=SFD&utm_medium=Intelligent%20outlet&utm_campaign=Polymer%20ESD

Smart thermostat

Measurement unit
® NTC

Communication interface

® Polymer ESD suppressor
® TVS diode array
® PPTC

@A Littelfuse
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Protect

Control

Sense

Load switching
® Solid state relay

Li-ion battery protection

® PPTC
® TVS diode
® MLV

24 VAC power protection

® TVS diode
® PPTC

Confidential and Proprietary | Littelfuse, Inc. © 2018 19



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

Smart thermostat block diagram

Smart Thermostat TeChnO|ogy Series
Power Input attery Output Chip Fuse (24V AC) | 437, 468
Li-lon ) -
rhf/]la:talgs;t |—> Cells | usB Audio Speaker (]| PPTC 2920L,SMDC
ent uni ’ Input Microphone TVS Diod SACB, SMAJ, SMF3.3
Input Current —> Interface +—— Tt
Protection Sensor & - .
24Vac Rectifier & Switch > ISput User Latching Relay Driver | CPC1600
i ser «———>
Sl-;/\s(g(r:n = » Interface TVS Diode, MLV MLA, SMF
(Touch, Haptic PPTC femtoSMD, nanoSMD,
X Voltage < _feedback) | = picoSMD
sensor ) E Wireless
> Communication Strap PPTC MXP, SL
l > MCU/MPU i, Interface
L ZigBee
. — TVS Array SESD, SPXX
' #—> Ell Rs-485, | Output
> »  Wired M-Bus PPTC 0402L, femtoSMD
I I »B ' TVS Array SACB, SMAJ, SMBJ
Proximity B »  Display TVS Array PESD, SP3213-01UTG
and Temperature
Light sensor Sensor TVS Array SP3213-01UTG
Polymer ESD PESD
Legend: TVS Array SM712
Power Line TVS diode, MLV MLA, PLED, SMF
—» Signal Line )
NTC SM Series, RB, DO-35

@A Littelfuse
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https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/pico-fuses/473.aspx
https://www.littelfuse.com/products/fuses/surface-mount-fuses/thin-film-chip-fuses/468.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/2920l.aspx
https://www.littelfuse.com/~/media/electronics/datasheets/resettable_ptcs/littelfuse_ptc_smdc_catalog_datasheet.pdf.pdf
https://www.littelfuse.com/products/tvs-diodes/surface-mount/sacb.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smaj.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf3_3.aspx
https://www.littelfuse.com/products/varistors/multilayer/mla.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/femtosmd.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/nanosmd.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/picosmd.aspx
https://www.littelfuse.com/products/resettable-ptcs/battery-strap/mxp.aspx
https://www.littelfuse.com/products/resettable-ptcs/battery-strap/sl.aspx
https://www.littelfuse.com/search-results.aspx#q=SESD&t=SeriesTab
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/spxx.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/0402l.aspx
https://www.littelfuse.com/products/resettable-ptcs/surface-mount/femtosmd.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/sacb.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smaj.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf
https://www.littelfuse.com/products/polymer-esd-suppressors/pesd-protection-devices/pesd.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx
https://www.littelfuse.com/products/varistors/multilayer/mla.aspx
https://www.littelfuse.com/search-results.aspx#q=PLED&t=SeriesTab
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf.aspx
https://www.littelfuse.com/~/media/electronics/datasheets/surface_mount_thermistors/littelfuse_surface_mount_thermistors_melf_style_thermistors_ll_34_minimelf_sm_datasheet.pdf.pdf
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/end-banded-chip-thermistors/0603-rb.aspx
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/glass-encapsulated-thermistors/do-35-standard.aspx

Smart electricity meter

Communication Interface

® RF
® SIDActor
@ Opto-isolator

Anti-tamper

® Reed switch

Metrology System Unit /0 Protection and Control

s

® MOV ® SSR
® Fuse 3 ~ § ® Fuse
® TVS diode . - ® TVS, MOV
® MOSFET/SIC MOSFET .. ® SSR
® PPTC
® NTC
@;m
g4 Littelfuse
Expertise Applied | Answers Delivered Littelfuse, Inc. ©2020 21
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E-metering high-level block diagram

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

Metrology System Unit

AC Current Disconnect/ User
Main sensor load limiting loads
Pre-
regulation
—
Power
supply unit |
Display Wireless
Voltage MCU communication
sensor (ZigBee, GSM)
l ------------------------ Wired M-Bus, PLC
! pulse out interface
L«
. Auxiliary
Anti-tamper load output
Legend:
—— Power

——— Data/Signal

@A Littelfuse
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Technology Series
MOV Ultra MOV, ClII, TMOV
Cartridge fuse 215,514, 835
TVS diode SMAJ, SMBJ
NTC ST, End-banded Chip

MOSFET/SiC MOSFET

Polar™, X2-class
LSICMO170E1000

PPTC TRF600-150
MOSFET X2-class
Diode array AOQxx-02HTG, LC03-3.3
SIDACtor® SEPOxx

Solid state relay

PLA192, CPC1394,
PLA193, PLA194

Reed switch/TMR

MDSR-10, TMR

Solid state relay

PLA192, CPC1394,
CPC1983YE, PLA193, PLA194

TVS diode/MOV

SMCJ, SM7

Littelfuse, Inc. ©2020 22



https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/514.aspx
https://www.littelfuse.com/products/fuse-blocks-fuseholders-and-fuse-accessories/bodies-caps-covers-and-terminals/835.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smaj.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx
https://www.littelfuse.com/search-results.aspx#q=End-banded%20Chip&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-standard/polar.aspx
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/automotive-qualified/ultra-junction-x2-class.aspx?utm_source=SFD&utm_medium=Air%20purifiers&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-mosfets/lsic1mo170e1000.aspx
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/telecom/trf600/trf600_150.aspx
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/automotive-qualified/ultra-junction-x2-class.aspx?utm_source=SFD&utm_medium=Air%20purifiers&utm_campaign=MOSFET
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aqxx-02htg.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/lightning-surge-protection/lc03_3_3.aspx
https://www.littelfuse.com/products/sidactor-protection-thyristors/broadband-optimized-protection/sepxxxxq38_.aspx
http://www.ixysic.com/home/pdfs.nsf/www/PLA192.pdf/$file/PLA192.pdf
http://www.ixysic.com/home/pdfs.nsf/www/CPC1394.pdf/$file/CPC1394.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA193.pdf/$file/PLA193.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA194.pdf/$file/PLA194.pdf
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsr-10.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/tmr-magnetic-ic/tmr-switch.aspx
http://www.ixysic.com/home/pdfs.nsf/www/PLA192.pdf/$file/PLA192.pdf
http://www.ixysic.com/home/pdfs.nsf/www/CPC1394.pdf/$file/CPC1394.pdf
http://www.ixysic.com/home/pdfs.nsf/www/CPC1983.pdf/$file/CPC1983.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA193.pdf/$file/PLA193.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA194.pdf/$file/PLA194.pdf
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx
https://www.littelfuse.com/products/varistors/surface-mount/sm7.aspx

Smart water and gas meter

Battery & Interface Panel Safety Valve

® PPTC ® SSR
® Fuse

® ATEX fuse
® TVS diode

Anti-tamper

® Reed Switch
® Hall Effect sensor

1 PULSE/1 M3

Flow Measurement

® NTC Thermistor
® Reed switch

Communication Interface

® RF

® SIDACtor

® Opto-isolator
® SSR

¥4 Littelfuse
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®

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

J

Gas and water meters share many functional blocks

Interface panel +
prepayment card

Battery with
protection

Maintenance

|>

Magnetic and case
anti-tamper

MCU

@A Littelfuse

Expertise Applied \ Answers Delivered

— JUUUL ]

Technology Series
Wired M-Bus pulse out Fuse Atex 259/304, 437
interface PPTC Femto, Nano
'
Wireless h TVS diode SMBJ, SMCJ
communication 4{
interface Diode array AQxx-02HTG
(ZigBee, GSM)
SIDACtor SEPOXx
Display |
Solid state rela PLAL9Z, CPC1394,
E Y PLA193, PLA194
NTC MELF style, End-banded Chip,
Ju Thermistor assembly
Valve Reed switch MDSR-10
Reed switch 59166, MDSM-4

Temperature P

Solid state relay

PLA192, CPC1394,

CPC1983YE, PLA193, PLA194

Flow sensor |

Legend:
——— Power
————p Data/Signal

Littelfuse, Inc. ©2020 24


https://www.littelfuse.com/products/fuses/hazardous-area-type-fuses/hazardous-area-type-fuses/259.aspx
https://www.littelfuse.com/products/fuses/hazardous-area-type-fuses/hazardous-area-type-fuses/304.aspx
https://www.littelfuse.com/products/fuses/surface-mount-fuses/thin-film-chip-fuses/437.aspx
https://www.littelfuse.com/search-results.aspx#q=femto&t=SeriesTab
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/nanoasmd.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smbj.aspx
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smcj.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aqxx-02htg.aspx
https://www.littelfuse.com/products/sidactor-protection-thyristors/broadband-optimized-protection/sepxxxxq38_.aspx
http://www.ixysic.com/home/pdfs.nsf/www/PLA192.pdf/$file/PLA192.pdf
http://www.ixysic.com/home/pdfs.nsf/www/CPC1394.pdf/$file/CPC1394.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA193.pdf/$file/PLA193.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA194.pdf/$file/PLA194.pdf
https://www.littelfuse.com/products/temperature-sensors/surface-mount-thermistors/melf-style-thermistors.aspx
https://www.littelfuse.com/search-results.aspx#q=End-banded%20Chip&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsr-10.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59166.aspx
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/mdsm-4.aspx
http://www.ixysic.com/home/pdfs.nsf/www/PLA192.pdf/$file/PLA192.pdf
http://www.ixysic.com/home/pdfs.nsf/www/CPC1394.pdf/$file/CPC1394.pdf
https://www.ixysic.com/home/pdfs.nsf/www/CPC1983YE.pdf/$file/CPC1983YE.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA193.pdf/$file/PLA193.pdf
https://www.ixysic.com/home/pdfs.nsf/www/PLA194.pdf/$file/PLA194.pdf

Local resources supporting our global customers
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H sales
W Rr&D

Il Manufacturing
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Partner for tomorrow’s electronic systems

Broad product portfolio Compliance & regulatory expertise

A global leader with a broad product To help customer in design process
portfolio, covering every aspect of to account for requirements set by
protection, sensing, and control global regulatory authorities

Application expertise . Testing capabilities

Our engineers partner directly with : Wi \ittelfuse To help customer get products to

customers to help speed up product P market faster, we offer certification
design and meet their unique needs testing to global regulatory standards

Global customer service Global manufacturing

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

@A Littelfuse
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