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ECE/CS 3720: Embedded System Design
(ECE 6960/2 and CS 6968)

Chris J. Myers
Lecture 17: Relays and Motors

Introduction to Relays

= A relay s a devies Lhat responds Lo a smeall curreal or
voltage change by activating a swilches or olher devices.

& Used o remotely swilch sipnals or power.
= Input control usually electrically isolated from oaipuat.
= Input signal determines whelher swilch is open or elosed.

L .

Slide 3

Slide 4

Various Relay Configurations
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Types of Relays

= Classic peneral-purpose relay has an EM coil and can
swilch power.

= The solid-state relay (S5R) has an input-Lrigpenad
semmiconductor power swilch.

= The resd relay has an EM coil and can swilch low level
I clecironie sipnals.

= The bilaleral switch uses CMOS, FET, or mFET
transistors (lechnically nod a relay bul behayes similarly).

L5 /




Slide 5

Slide &

Dirawing of an EM Relay
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Electromagnetic Relay Basics
= Input circuit is an EM eodl with an Iron Core.

= Outpul switch includes two sels ol sibver or silver-alloy
contacts (called polea).

& Omne 50l 15 Axed Lo Lhe relay frame, and other 15 located
al ond of leal spring poles connecled Lo Lhe ormalure

= Conlacts held in “normally closed™ position by the
AMMaALUre relurn Spring.

= When inpul circuil energies KM coil, a “pull-in® loree is

appicd Lo the armature and “normally closed™ eontacts
break while “normally open™ condacts are made.
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f/f_ Solid State Relays

= |devedoped Lo selve limiled life expectancy and conlact
hounce problems sinee Lthey have no moving parts.

= Also, [aster, insensilive Lo vibrations, redoced EMI,
quieter, and mo contacl arcing.

= Oplocoupler provides solation between Lhe inpul cireuit
{pseudocoil) and the triac (pseadocontact).

= Hpnal rom pholotransistor rigrers the oatput Lriae so
ihat it swilches Lhe loml current.

N

= Fero-vollage detector Ligeers Lriae only when AC voliagee

s merg, reducing sunge currends when trise s swilched.

I'"«,,_ = (nee Lriprered, trine conducts undil nexl @ero erossing.
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Solid State Relays
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Heed Relays

Single Pole Single Throw (5PST) Reed Relay
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Pulble-Width Modulated IDC Motors

= |} motor also has [rfame that remains molionless and an
armature Lhat moves in Lhis case in a circular manner.

= When currend (lows through EM coil, magnetic [orce
crealod thal canses rotalion of the shalt.

= Hrushes positioned bedween rame and armature gsed o
alternate the current direction through the coil so that a
DI current penerales a conlimes robation of Lthe shall.

= When currend removed, shall s [ree Lo rodate.

= Mulse-wikdlth modulated TR motor sctivated with fixed
magmitude current bul duly eycle vaned Lo conbrol speed.
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Interfacing EM Relays, Solenoids, and 10C Motors

= Interfaoe circwit must provide sufcent current and
voliage Lo aclivale Che devies

= In oll state, input current should be mero.

= [l Lo inductive nature of the ooil, hupe back
cleciromolive [orce (EMF) when coil current is Lurned ofl.

= |l Lo high specd Lransistor switch, there is a large i/l
when Lthe coil is deactivaled (activation also bul smaller).

= Vollages can range [rom 50 w 200,

= "To protect the driver eleclronics, a snubber disde is
silded Lo suppress the back EMFE.
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