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In IoT, analog is everywhere

Although the general perception among design engineers

may be that the majority of new products being developed to
support the Internet of Things (loT) are in the digital domain, it
remains the case that analog will have a key role to play in the loT
for many years to come.

Analog is fundamental to the successful implementation and
operation of the IoT, which means that while the complex
devices that form its core rely heavily on digital technology, they
rely just as much on analog for the acquisition and conditioning
of raw data.

While the quality of the analog components you use is critical
to the loT, design engineers shouldn't be intimidated by how
they go about getting the absolute best out of those analog
components. For those who are currently unsure, this easy-to-
understand guide should prove invaluable.

Well-known examples of where loT technology is making ground
include the safety and security sector, thermal management and
power management. Managing the power of a building or even
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a city, for instance, demands efficiency, reliability, speed and
adaptability. At the user end, the data needs to be presented,
shared and managed digitally but behind the scenes are devices
that require a significant amount of analog design. For example,
most microcontroller-based systems need a fixed regulated
voltage in order to operate.

Looking closer at power management, there are many analog
products that are applicable to power supply applications. These
include linear regulators, switching regulators, charge pumps,
voltage detectors, robust power MOFSET drivers and battery
chargers. The vast majority of these products are available in
high-efficiency low-power devices with a small footprint which
are both robust and reliable.

In safety and security applications, analog design is found in
such products as piezoelectric horn drivers or smoke detectors
while thermal management requires analog-based temperature
sensors, fan speed controllers and fan fault detectors.
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The importance of analog

While digital loT edge devices might be capable of handling many tasks simultaneously, analog sensors are often limited to one signal-
enhancement function. However, it is the accuracy of analog that cements its importance in the loT, which is why today's designers have
to be capable of working in an integrated analog and digital environment.

Typically, analog |oT signals relate to infinitely changing parameters such as temperature, light, pressure, proximity, speed and touch, as
well as phenomena such as fluids and liquids including smoke, gases and more.

To design loT devices that interact with analog signals, designers need to consider signal-to-noise ratio (SNR), data conversion and filters
in the knowledge that successful operation of the loT depends heavily on devices such as analog to digital converters (ADCs), digital to
analog converters (DACs), voltage amplifiers and various types of filters.

When collecting data on such factors as pressure, temperature, vibration and light, it is important to ensure signal accuracy before the
data is moved into the digital domain. As mentioned above, to achieve the best SNR, it is essential to design a low-noise analog front-
end and an ADC capable of capturing sensor signals with a high level of accuracy. Meanwhile, the best circuit performance relies on the
choice of all parts, from operational amplifiers to voltage references.

Six major groups of the IoT portfolio

Strong analog technology portfolios aims to solve common and complex problems while also helping to reduce design time, with low-
power, high-voltage and space-saving solutions offering smart integration capabilities. Built to be straightforward for digital designers to
use, the products are ideal for such end-use applications as home automation, utility metering, automotive, computing, aerospace and
defense, medical equipment and appliances—even at low power and low voltage.

Deciding on the right products is obviously an important step, but there are also various support services available throughout the
product development cycle that aim to ensure developers not only choose the most appropriate and up-to-date products but also that
they get the correct types of services that enable them to bring competitive solutions to market within shorter timeframes. There are six
major groups in which these fall:

THERMAL MANAGEMENT POWER MANAGEMENT MIXED SIGNAL DEVICES
LINEAR PRODUCTS SAFETY AND SECURITY DEVICES INTERFACE PRODUCTS
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THERMAL MANAGEMENT

With smaller form factors and higher performance every day, thermal management is becoming an
increasingly important topic at the board level. For maximum integration, technology companies like
Microchip offer motor drivers with integrated LAN receiver, comparator, voltage regulators and op amps,
as well as digitally enhanced power analog (DEPA) products. Microchip’s ADCs and temperature sensors are
available in small packages, like SOT-23 Advanced architectures ensure maximum accuracy. For example,
the blend of low-power, small packages, cost effectiveness and high accuracy for AEC-Q100-qualified
temperature sensors can make them strong contenders for connected automotive applications.

POWER MANAGEMENT

Power management is vital in a world driven by smaller devices reliant upon batteries that require efficient
power consumption and precision. For designers, strong power management solutions must offer

built-in intelligence, highly efficient power conversion, low drop-out linear voltage regulators and high
efficiency switching voltage regulators. Voltage supervisor and voltage reference products monitor system
voltages to eliminate problems during operation. On power-down, the supervisor monitors the power
supply voltage and resets the system if the voltage falls below a predetermined level. On power-up, the
supervisor holds the system in reset until the voltage has stabilized. Several families of series and shunt
voltage references are available, with options for high-accuracy, low-noise and general purpose use. These
devices provide a stable reference for a variety of data conversion and signal conditioning applications.

MIXED SIGNAL DEVICES

Designing mixed signal and analog presents many more complications versus some digital designs. Rather
than mixed signal designers pitching things over the wall to a digital team, having access to signal chain
solutions with complete packages for sensor signal conditioning and data acquisition applications allows
for a much more collaborative, and quicker, time to design. Like many products in the portfolio, they
combine space-saving with low power, precision and low system cost as well as ease of integration
through reduced component count. Other features include a low cost to performance ratio, the lowest
supply current op amps for a given gain-bandwidth product, and highly accurate delta-sigma ADCs and
high-speed pipelined ADCs.

LINEAR PRODUCTS

For space-saving, Microchip’s ADCs, op amps, comparators and LDO linear voltage regulators are available
in SC70 format. Microchip’s LDO regulators feature ultra-low quiescent current, ultra-low dropout voltage,
ultra-high ripple rejection, very accurate output, fast transient response, a wide selection of packages
and a wide input voltage range. The MIC5306, for example, provides ultra-fast transient response while
offering 16pyA operating current, output accuracy of #1%, 45mV dropout at 100mA and Input voltage
ranging from 2.25V to 5.5V.

SAFETY & SECURITY DEVICES

Smart buildings and cities rely on loT-backed safety and security solutions to help provide connection
while still protecting many non-connected things. Take CO, or smoke detection—these applications
can benefit widely from ionization smoke detector ICs, ionization smoke detector front ends and even
photoelectric smoke detector ICs as well. Strong portfolios in these areas like Microchip’s provide low
battery and reverse battery protection as well as low power operation for smoke detection and even
power management systems, boost regulators and bidirectional interconnect for CO, detection.

INTERFACE PRODUCTS

Interface products vary widely, from CAN, CAN FD, LIN transceivers and system basis chips as well as
Ethernet and RF peripherals, USB bridge devices and GPIO expanders. In the |oT, RF front-end solutions
from the company are ideal for a range of communication applications, covering Wi-Fi operating at
2.4GHz and 5GHz as well as Bluetooth and ZigBee at 2.4GHz. Benefits of using the Wi-Fi devices include
high power for longer distances, lower DC power consumption, low external component count and highly
integrated front-end modules.
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Take the next step on your
path to analog

Although the emphasis tends to focus on digital design for the

|oT, there is still and always will be a portion of design that has to
interface with the analog or real world. That’s why as designers

go through the iterative process of developing and tweaking their
designs, they should always maintain a strong focus on the analog
‘backbone’ of the loT and devote a large percentage of their time to
understand how to enhance the analog features in new and existing
products and systems.

Whatever the level of expertise, engineers should not be intimidated
when it comes to selecting the correct analog part for a particular
application. To support this, the Microchip Treelink tool provides

an encompassing overview of all Microchip Technology’s analog and
interface products, enabling designers to create complete systems
while streamlining the design process and lowering design risk.

The products and development tools available from Microchip and
Avnet have been created to enable customers to create optimal
designs which reduce risk while lowering total system cost and time
to market. When it comes to very edge of |oT, trust Microchip and
Avnet as your path to analog.
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AUSTRIA

1120 Wien

GrunbergstralRe 15 / Stiege 1
Phone: +43 1 89152 0

Fax: +43 1 89152 30

BELGIUM

1831 Diegem

De Kleetlaan 3

Phone: +32 2 716001 0
Fax: +32 2 72081 52

BULGARIA

1505 Sofia

48 Sitnyakovo Blvd., Serdika
offices, 10" floor, Unit 1006
Phone: +359 2 9264 337
Fax: +359 2 9264 133

CZECH REPUBLIC

18600 Prague

Amazon Court, Karolinska 661/4
Phone: +420 2 34091 011

Fax: +420 2 34091 010

DENMARK
8230 Abyhoj
Ved Lunden 10-12, 1. sal
Phone: +45 8 6250 466
Fax:  +45 8 6250 660

ESTONIA

10414 Tallinn

Niine 11

Phone: +372 62 5799 0
Fax:  +372 62 5799 5

FINLAND

02240 Espoo

Pihatérma 1a

Phone: +358 9 2705279 0
Fax: +358 9 27095498

90100 Oulu
Nahkatehtaankatu 2
Phone: +358 8 4152627 0
Fax:  +358 8 4152627 5

FRANCE

92160 Antony Cedex (Paris)

2-6 Place Du General De Gaulle -
CS70046

Phone: +33 1 409630 00

Fax: +33 1 409630 30

35510 Cesson Sévigné (Rennes)
35, av. des Peupliers

Phone: +33 2 998300 51

Fax:  +33 2 998300 60

67400 lllkirch Graffenstaden
35 Rue Gruninger

Phone: +33 3 904005 92
Fax:  +33 3886511 25

31500 Toulouse

8 chemin de la terrasse
Parc de la plaine

Phone: +33 5 610084 61
Fax:  +33 5610084 74

69693 Venissieux (Lyon)
Parc Club du Moulin & Vent
33, Av. du Dr. Georges Lévy
Phone: +33 4 727802 78
Fax:  +33 4 780080 81

GERMANY

86609 Aschheim-Dornach
Einsteinring 1

Phone: +49 89 388 882 0
Fax:  +49 89 388 882 020

10587 Berlin

Englische Stral3e 28
Phone: +49 30 747005 0
Fax: ~ +49 30 747005 55
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30938 Burgwedel
Burgdorfer StraRe 2
Phone: +49 5139 8087 0
Fax:  +49 5139 8087 70

59439 Holzwickede
WilhelmstralRe 1

Phone: +49 2301 94390 0
Fax:  +49 2301 94390 30

41564 Kaarst

An der GUimpgesbriicke 7
Phone: +49 2131 9677 0

Fax:  +49 2131 9677 30

71229 Leonberg

Neue RamtelstralRe 4
Phone: +49 7152 3009 0
Fax:  +49 71562 759 58

90471 Nurnberg
Lina-Ammon-StralRe 198
Phone: +49 911 817669 0
Fax:  +49 911 817669 20

04435 Schkeuditz
Frankfurter StraRe 2
Phone: +49 34204 4511 0
Fax:  +49 34204 4511 99

78048 VS-Villingen
Marie-Curie-Strale 14
Phone: +49 7721 99857 0
Fax:  +49 7721 99857 70

65205 Wiesbaden
Borsigstral’e 36

Phone: +49 6122 8088 0
Fax:  +49 6122 8088 99

HUNGARY

1117 Budapest

Budafoki ut 91-93, West Irodahaz
Phone: +36 1 43672 29

Fax: +36 1 43672 20

IRELAND

Dublin 12

Calmount Business Park
Unit 7, Block C

Phone: +353 1 40978 02
Fax:  +353 1 45685 44

ISRAEL

4581500 Bnei Dror
Tirosh 1

Phone: +972 9 77802 60
Fax: +972 3 76011 15

ITALY

20095 Cusano Milanino (MI)
Via Alessandro Manzoni, 44
Phone: +39 02 660962 90
Fax: +39 02 660170 20

50019 Sesto Fiorentino (Fl)
Via Lucchese, 84/B

Phone: +39 05 543693 07
Fax: +39 05 542652 40

41126 Modena (MO)

Via Scaglia Est, 33

Phone: +39 059 292 4211
Fax: +39 059 292 9486

00139 Roma (RM)

Via de Settebagni, 390
Phone: +39 06 4063 665/789
Fax: +39 06 4063 777

35030 Sarmeola di Rubano (PD)
Piazza Adelaide Lonigo, 8/11
Phone: +39 049 89747 01

Fax:  +39 049 89747 26

10144 Torino (TO)

Via Treviso, 16

Phone: +39 011 26256 90
Fax:  +39 011 26256 91

NETHERLANDS
3606 AK Maarssenbroek
Planetenbaan 116
Phone: +31 346 5830 10
Fax:  +31 346 5830 25

NORWAY

3440 Reyken
Kleiverveien 35

Phone: +47 22 67 17 80
Fax: +47 22 67 17 89
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80-838 Gdansk

Targ Rybny 11/12

Phone: +48 58 30781 00

P02-676 Warszawa
Postepu 14
Phone: + 48 22 209 88 05

50-062 Wroclaw

Pl. Solny 16

Phone: +48 71 34229 44
Fax:  +48 7134229 10

PORTUGAL
4400-676 Vila Nova de Gaia

Unipessoal LDA / Edificio Tower Plaza
Rotunda Eng. Edgar Cardoso, 23 - 14°G

Phone: +351 22 092026 0
Fax: +351 22 092026 1

ROMANIA

020334 Bucharest

4C Gara Herastrau Street
Building B, 2" Floor - 2" District
Phone: +40 21 52816 12

Fax:  +40 21 52816 01

RUSSIA

620028 Ekaterinburg
Tatischeva Street 49A
Phone: +7 343 31140 4
Fax:  +7 343 31140 46

127486 Moscow
Korovinskoye Shosse 10,
Build 2, Off. 28

Phone: +7 495 730317 0
Fax:  +7 495 730317 1

197374 St. Petersburg

Atlantic City, Savushkina str 126,
lit B, premises59-H, office 17-2
Phone: +7 812 635706 3

Fax:  +7 812 635706 4

SERBIA

11070 Novi Beograd
Milentija Popovica 5B
Phone: +381 11 40499 01
Fax: +381 11 40499 00

SLOVAKIA

82109 Bratislava

Turcianska 2 Green Point Offices
Phone: +421 2 3211114 1

Fax:  +421 23211114 0

SLOVENIA

1000 Ljubljana

Dunajska cesta 167
Phone: +386 1 5609 778
Fax:  +386 1 5609 877

SOUTH AFRICA

7700 Rondebosch, Cape Town
Belmont Office Park, Belmont Road
13t Floor, Unit 0030

Phone: +27 21 402194 0

Fax: +27 21 4196256

3629 Westville

Forest Square,11 Derby Place
Suite 4, Bauhinia Building
Phone: +27 31 27926 00
Fax:  +27 31 27926 24

2157 Woodmead,
Johannesburg

Woodlands Office Park
141 Western Service Road
Building 14-2™ Floor
Phone: +27 11 23619 00
Fax: +27 11 23619 13

SPAIN

08014 Barcelona

c/Tarragona 149 - 157 Planta 19 1°
Phone: +34 93 47332 00

Fax:  +34 93 47363 89

39005 Santander (Cantabria)
Racing n° 5 bajo

Phone: +34 94 22367 55
Phone: +34 94 23745 81

28760 Tres Cantos (Madrid)
c/Ronda de Poniente 14 - 2% planta
Phone: +34 91 80432 56

Fax:  +34 91 80441 03

SWEDEN

16440 Kista

Isafjordsgatan 32B, Floor 6
Phone: +46 859 47023 0
Fax:  +46 859 47023 1

SWITZERLAND

8953 Dietikon
Bernstrasse 394

Phone: +41 44 74561 61
Fax:  +41 44 74561 00

TURKEY

06520 Ankara

Armada Is Merkezi
Eskisehir Yolu No: 6, Kat: 14
Ofis No: 14086, Sogutozu
Phone: +90 312 2956 361
Fax: +90 216 528831 1

34774 Umraniye / Istanbul
Tathsu Mahallesi Pakdil Sokak 7
Phone: +90 216 528831 0
Fax:  +90 216 528831 1

35580 Izmir

Folkart Towers

Manas Blv. No 39 B Blok

Kat: 31 Ofis: 3121

Phone: +90 232 390 9196
Fax:  +90 216 528831 1

UKRAINE

03040 Kiev

Vasilovskaya str. 14

off. 422-423

Phone: +380 44 496222 6
Fax:  +380 44 496222 7

UNITED KINGDOM
Maidenhead (South East)
Berkshire, SL6 7RJ

2, The Switchback
Gardner Road

Phone: +44 16 28778556
Fax: +44 16 28783811

Royal Wootton Bassett (South West & Wales)

Wiltshire, SN4 8SY

12 Interface Business Park
Bincknoll Lane

Phone: +44 17 93849933
Fax:  +44 17 93859555

Manchester (North)
M22 5WB

Manchester International Office Centre

Suite 3E (MIOC) Styal Road
Phone: +44 16 149934 34
Fax: +44 16 149934 74
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