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1.1ABSTRACT:

CHAPTER-1

Biometricattendancesystem

TheproposedresearchworkdefinedfortheacknowledgementonRFID basedattendance

system forinstitutionfaculty,aswellasitssignificance.Wemainlyemphasizetheproblem the

facultyfaceduetothelackofanyexistingsystem whichdoesnotuseanyalertornotification

mechanism likesendinganSMStothefaculty’smobilephonetopromptthem tomarktheir

attendance.Theessentialpurposeofthissystem istocreateanautomatednotifications

based on the biometric fingerprintauthentication forattendance.The system avoids

attendanceorienteddiscrepanciesandoverheadsonacentralrepository.

1.2INTRODUCTION:

• Real-timeonlineattendancemethodishelpfulforworkerswhodoalotofactivitiesoutside

theofficeorworkerswithmulti-schedule.Theattendancesystem usingonlinebiometric

fingerprintsystem willreducetheproblemscausedbymanualsystem usagesuchaslags

indatamanagement.Thepurposeoftheresearchistoconstructsanonlinepresence

system thatcombinesfingerprintmodulesandGPS.

• TheZFM-20fingerprintmoduleisusedasthesystem'smaininputaswellasasecuritytool

asanentrancetogetaccesstotheentiresystem.GPSmoduleisappliedtodeterminethe

user'slocationandsendsittothesmartphone.Arduinomoduleinthesystem willsenda

textmessagetothepartiesconcernedabouttheuser'slocationdataautomatically.Each

module works welland testing the entire system showed the system work reliable

accordingtotheinitialscenario.

• TheUsercanaccessthereportusingSMS,website,andapplicationontheAndroid

smartphone.Thefingerprintsensorcandeterminethefingerprintstoredinthedatabase

withanaverageresponsetimeof1.39seconds,andGPScandeterminelatitudeand

longitudewithanaverageerrorof0.007352%and0.0003%respectively.
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CHAPTER-2

LITERATURESURVEY:

2.1:RFIDBasedAttendanceSystem

Author:RajKumarMistri,KamleshKishore,PriyankaNidhi,Pushpakumari,Vikrantkumar

Content:TheidentifiedfingerprintIDisthenstoredinmemoryandismadereadyfortransfer.

ThedataisthensenttothedatabaseonawebserverwheretheDatabaseManagement

System (DBMS)updatestheattendancetablesaccordingly.Thisdatabasecanbedownloaded

orviewedbytherespectivefaculty.

2.2:Fingerprintattendancesystem forclassroom needs

Author:BasheerKPMohamed;CVRaghu

Content:Fingerprintattendancesystem aimstoautomatetheattendanceprocedureofan

educationalinstitutionusingbiometrictechnology.Thiswillsavetimewastedoncallingout

namesanditgivesafool-proofmethodofattendancemarking.Ahand-helddeviceisusedto

marktheattendancewithouttheinterventionofteacher.Thedevicecanbepassedand

studentscanmarkattendanceduringthelecturetime.

2.3:ImplementationofIOTbasedAttendanceManagementSystem onRaspberryPi

Author:VRuhitha;VNPrudhviRaj;GGeetha

Content:Inthispaperwearepresentingtheimplementationofattendancemonitoringsystem

basedonthefacialrecognition.Inthismethodtheimagedatabaseoftheclassroom iscreated

firstandthedatabaseisusedtotrainthesystem.Theninrecognitionphasethecamerais

fixedatthefocalpointintheclassroom anditwillcapturetheimages,thenfrom thecaptured

images student's faces are recognized & compared with the database and lastly the

attendanceismarkedbasedonthefacesidentified.

2.4:EnhancedattendanceManagementSystem:ABiometricsSystem ofIdentification
BasedonFingerprint

Author:HappyN.Monday;IfeanyiD.Dike;JianP.Li;DavidAgomuo;GraceU.Nneji;Abel

Ogungbile
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Content:Thispaperpresentsanenhancedattendancemanagementsystem usingfingerprint

system inauniversityenvironment.Itwasdevelopedusingthewaterfallmethodology.This

system consistsoftwoprocedures;enrolmentandidentification.Duringtheenrollment,the

fingerprintofapersoniscapturedanditsuniquefeaturesextractedandstoredinthedatabase

alongwiththeuser'sdataastemplateforthesubject.Duringidentification,thefingerprintof

thepersonisagaincapturedandtheextractedfeatureiscomparedwiththetemplateinthe

databaseinaratio1:N-templates,toidentifyamatch(auser)beforeattendanceismade.

2.5:IoTBasedSmartAttendanceSystem (SAS)UsingRFID

Author:SoumilNitinShah,AbdelshakourAbuzneid

Content:Thisworkintroducesanewparadigm ofmonitoringstudentattendanceusingRadio

FrequencyIdentification(RFID)basedontheInternetofThing(IoT).Educationalinstitutesare

concernedaboutstudentirregularattendance.Truancycanaffectastudent'soverallacademic

performance.Thetraditionalmethodoftakingattendancebycallingnamesorsigningon

paperisverytimeconsumingandinefficient.RFIDbasedattendancesystem usingIoTsystem

isoneofthesolutionstohandletheproblem.Theproposedworkcomprisesoftwomost

populartrendintechnologyresearch;IoTandRFID.

2.6:SmartAttendanceSystem UsingRFIDinIOTAuthor:

MaheshSutar,MaheshPatil,SachinWaghmare

Content:Inrecentyears,therehavebeenriseinthenumberofapplicationsbasedonRadio
FrequencyIdentification(RFID)systemsandhavebeensuccessfullyfunctionaltodifferent
areasasdiverseastransportation,health-care,agriculture,andhospitalityindustrytonamea
few.IOTtechnologyfacilitatesautomaticwirelessidentificationusingelectronicpassiveand
activetagswithsuitablereaders.InThispaper,aneffortismadetosolveregularlecture
attendancemonitoringproblem indevelopingcountriesusingRFIDtechnology.Theapplication
ofRFIDtostudentattendancemonitoringasdevelopedanddeployedinthisstudyiscapable
ofeliminatingtimewastedduringmanualcollectionofattendanceandanopportunityforthe
educationaladministratorstocaptureface-to-faceclassroom dataforallocationofproper
attendancescoresandforfurthermanagerialdecisions

2.7Existingsystem:

Inexistingsystem thereisnopropermaintenanceofattendancesystem,inthissystem

studentswon’tstayinclassroom alsotheyhaveanattendance.

2.8Proposedsystem:

• Thesecuritysystem isbasicallyanembeddedone.Embeddedstandsforhardware

controllerbysoftware.Hereasoftwareusingmicrocontrollercontrolsallthehardware

components.
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• Themicrocontrollerplaysanimportantroleinthesystem.Themainobjectiveofthe

system istouniquelyidentifyandtomakesecurityforaperson.

• Thisrequiresauniqueproduct,whichhasthecapabilityofdistinguishingdifferentperson.

ThisispossiblebythenewtechnologycalledRFID.ThemainpartsoftheRFIDsystem are

RFIDtagandRFIDreader.Inthissystem theRFIDreaderandRFIDtagusedareoperating

at125KHz.

• Themicrocontrollerinternalmemoryisusedforstoringthedetails.Thisreportprovidesa

clearpictureofhardwareandsoftwareusedinthesystem.Italsoprovidesanoverallview

withdetaileddiscussionoftheoperationofthesystem

• Intheproposedsystem,thestudentautomationsystem projecthasbeendevelopedasan

importantapplicationinordertomaintaintheattendanceautomaticallyusingRFID.

• Ourproposedsystem consistsmainly20X4LCD,RFIDreader,RFIDtag,Arduinounobuzzer

&momentum switches.

• InitiallyLCDDisplayunitshowingfiveoptionstostarttheprocess.

Theseare

1:Enrollment,

2:Attendance,

3:DeletingAllRecords&

4:Results.

• Soinourproposedmodelfirstlywehavetoenrollthestudentsorwecanlinkthedatabase

to itsID card detailsofdatabaseand thenwecanstartthemaking attendance.In

enrollmentfirstlystudent/employeeinformation aresaveto thedatabase.Afterthen

studentcanmaketheattendance.WehaveusedEPROM memoryofdevicetosavethe

attendanceofthecandidate.
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CHAPTER-3

Blockdiagram:

3.1Hardwarerequired:

Nodemcu

IRsensor

RFIDreaderandtags

Display

Buzzer

Hardwaredescription:
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3.1.1.EMBEDDEDSYSTEMS

3.1.2Overviewofembeddedsystems

Anembeddedsystem isaspecial-purposecomputersystem designedtoperform one

orafewdedicatedfunctions,oftenwithreal-timecomputingconstraints.Itisusuallyembedded

aspartofacompletedeviceincludinghardwareandmechanicalparts.Incontrast,ageneral-

purposecomputer,suchasapersonalcomputer,candomanydifferenttasksdependingon

programming.Embeddedsystemshavebecomeveryimportanttodayastheycontrolmanyof

thecommondevicesweuse.

Sincetheembedded system isdedicated to specifictasks,design engineerscan

optimize it,reducing the size and costofthe product,orincreasing the reliability and

performance.Someembeddedsystemsaremass-produced,benefitingfrom economiesof

scale.

Physically,embeddedsystemsrangefrom portabledevicessuchasdigitalwatchesand

MP3players,tolargestationaryinstallationsliketrafficlights,factorycontrollers,orthesystems

controllingnuclearpowerplants.Complexityvariesfrom low,withasinglemicrocontrollerchip,

toveryhighwithmultipleunits,peripheralsandnetworksmountedinsidealargechassisor

enclosure.

Ingeneral,"embeddedsystem"isnotanexactlydefinedterm,asmanysystemshavesome

elementofprogrammability.Forexample,Handheldcomputerssharesomeelementswith

embeddedsystems— suchastheoperatingsystemsandmicroprocessorswhichpowerthem

— butarenottrulyembeddedsystems,becausetheyallowdifferentapplicationstobeloaded

andperipheralstobeconnected.

Embeddedsystemsprovideseveralfunctions

• Monitortheenvironment;embeddedsystemsreaddatafrom inputsensors.Thisdataisthen

processedandtheresultsdisplayedinsomeformattoauserorusers

• Controltheenvironment;embeddedsystemsgenerateandtransmitcommandsforactuators.

• Transform theinformation;embeddedsystemstransform thedatacollectedinsome

meaningfulway,suchasdatacompression/decompression

Althoughinteractionwiththeexternalworldviasensorsandactuatorsisanimportantaspectof

embeddedsystems,thesesystemsalsoprovidefunctionalityspecifictotheirapplications.

Embeddedsystemstypicallyexecuteapplicationssuchascontrollaws,finitestatemachines,

andsignalprocessingalgorithms.Thesesystemsmustalsodetectandreacttofaultsinboth

theinternalcomputingenvironmentaswellasthesurroundingelectromechanicalsystems.
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Therearemanycategoriesofembedded systems,from communication devicesto home

appliancestocontrolsystems.Examplesinclude;

• Communicationdevices

e.g.:modems,cellularphones

• HomeAppliances

e.g.:CDplayer,VCR,microwaveoven

• ControlSystems

e.g.:Automobileanti-lockbrakingsystems,robotics,satellitecontrol

f.3.1.3Blockdiagram ofanembeddedsystem:

Anembeddedsystem usuallycontainsanembeddedprocessor.Manyappliancesthathavea

digitalinterface--microwaves,VCRs,cars--utilizeembedded systems.Someembedded

systemsincludeanoperatingsystem.Othersareveryspecializedresultingintheentirelogic

beingimplementedasasingleprogram.Thesesystemsareembeddedintosomedevicefor

somespecificpurposeotherthantoprovidegeneralpurposecomputing.Atypicalembedded

system isshowninFig1.1

Fig1.1Blockdiagram ofatypicalembeddedsystem
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3.1.4Characteristicsofembeddedsystems

Embedded systems are characterized bya unique setofcharacteristics.Each ofthese

characteristicsimposedaspecificsetofdesignconstraintsonembeddedsystemsdesigners.

Thechallengetodesigningembeddedsystemsistoconform tothespecificsetofconstraints

fortheapplication.

ApplicationSpecificSystems:

Embedded systems are notgeneral-purpose computers.Embedded system designs are

optimizedforaspecificapplication.Manyofthejobcharacteristicsareknownbeforethe

hardwareisdesigned.Thisallowsthedesignertofocusonthespecificdesignconstraintsofa

well-definedapplication.Assuch,thereislimiteduserreprogram ability.Someembedded

systems,however,requiretheflexibilityofreprogram ability.ProgrammableDSPsarecommon

forsuchapplications.

ReactiveSystems

Asmentionedearlier,atypicalembeddedsystemsmodelrespondstotheenvironmentvia

sensorsandcontroltheenvironmentusingactuators.Thisrequiresembeddedsystemstorunat

thespeedoftheenvironment.Thischaracteristicofembeddedsystem iscalled“reactive”.

Reactivecomputationmeansthatthesystem (primarilythesoftwarecomponent)executesin

responsetoexternalevents.Externaleventscanbeeitherperiodicoraperiodic.Periodicevents

makeiteasiertoscheduleprocessingtoguaranteeperformance.Aperiodiceventsareharderto

schedule.Themaximum eventarrivalratemustbeestimatedinordertoaccommodateworst

casesituations.Mostembeddedsystemshaveasignificantreactivecomponent.Oneofthe

biggestchallengesforembeddedsystem designersisperforminganaccurateworstcase

designanalysisonsystemswithstatisticalperformancecharacteristics(e.g.,cachememoryon

aDSPorotherembeddedprocessor).Realtimesystem operationmeansthatthecorrectnessof

a computation depends,in part,on the time atwhich itis delivered.Systems with this

requirementmustoftendesigntoworstcaseperformance.Butaccuratelypredictingtheworst

casemaybedifficultoncomplicatedarchitectures.Thisoftenleadstooverlypessimistic

estimateserringonthesideofcaution.Manyembeddedsystemshaveasignificantrequirement

forrealtimeoperationinordertomeetexternalI/Oandcontrolstabilityrequirements.Manyreal

-timesystemsarealsoreactivesystems.

DistributedSystems

A commoncharacteristicofanembeddedsystem isonethatconsistsofcommunicating

processesexecutingonseveralCPUsorASICswhichareconnectedbycommunicationlinks.

Thereasonforthisiseconomy.Economical48-bitmicrocontrollersmaybecheaperthana32-

bitprocessors.Evenafteraddingthecostofthecommunicationlinks,thisapproachmaybe
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preferable.Inthisapproach,multipleprocessorsareusuallyrequiredtohandlemultipletime-

criticaltasks.Devicesundercontrolofembeddedsystemsmayalsobephysicallydistributed.

CHAPTER-4

HeterogeneousArchitectures

Embeddedsystemsoftenarecomposedofheterogeneousarchitectures(Fig1.2).Theymay

containdifferentprocessorsinthesamesystem solution.Theymayalsobemixedsignal

systems.ThecombinationofI/O interfaces,localandremotememories,andsensorsand

actuatorsmakesembeddedsystem designtrulyunique.Embeddedsystemsalsohavetight

designconstraints,andheterogeneityprovidesbetterdesignflexibility.

Fig1.2EmbeddedSystemshavingHeterogeneousArchitectures

4.1Harshenvironment

Manyembeddedsystemsdonotoperateinacontrolledenvironment.Excessiveheatisoftena

problem,especiallyinapplicationsinvolvingcombustion(e.g.,manytransportationapplications).

Additionalproblemscanbecausedforembeddedcomputingbyaneedforprotectionfrom

vibration,shock,lightning,powersupplyfluctuations,water,corrosion,fire,andgeneralphysical

abuse.

4.2System safetyandreliability

Asembeddedsystem complexityandcomputingpowercontinuetogrow,theyarestartingto

controlmoreandmoreofthesafetyaspectsoftheoverallsystem.Thesesafetymeasuresmay

beintheform ofsoftwareaswellashardwarecontrol.Mechanicalsafetybackupsarenormally

activated when the computersystem losescontrolin orderto safelyshutdown system

operation.Softwaresafetyandreliabilityisabiggerissue.Softwaredoesn'tnormally"break"in

thesenseofhardware.Howeversoftwaremaybeso complexthatasetofunexpected

circumstancescancausesoftwarefailuresleadingtounsafesituations.Discussionofthistopic

isoutsidethescopeofthisbook,butthechallengesforembeddeddesignersincludedesigning

reliablesoftwareandbuildingcheap,availablesystemsusingunreliablecomponents.Themain

challenge forembedded system designers is to obtain low-costreliability with minimal
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redundancy.
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4.3Controlofphysicalsystems

Oneofthemainreasonsforembeddingacomputeristointeractwiththeenvironment.Thisis

oftendonebymonitoringandcontrollingexternalmachinery.Embeddedcomputerstransform

theanalogsignalsfrom sensorsintodigitalform forprocessing.Outputsmustbetransformed

backtoanalogsignallevels.Whencontrollingphysicalequipment,largecurrentloadsmayneed

tobeswitchedinordertooperatemotorsandotheractuators.Tomeettheseneeds,embedded

systemsmayneedlargecomputercircuitboardswithmanynon-digitalcomponents.Embedded

system designersmustcarefullybalancesystem tradeoffsamonganalogcomponents,power,

mechanical,network,anddigitalhardwarewithcorrespondingsoftware.

4.4Smallandlowweight

Manyembeddedcomputersarephysicallylocatedwithinsomelargersystem.Theform factor

fortheembeddedsystem maybedictatedbyaesthetics.Forexample,theform factorfora

missilemayhavetofitinsidethenoseofthemissile.Oneofthechallengesforembedded

systemsdesignersistodevelopnon-rectangulargeometriesforcertainsolutions.Weightcan

alsobeacriticalconstraint.Embeddedautomobilecontrolsystems,forexample,mustbelight

weightforfueleconomy.PortableCDplayersmustbelightweightforportabilitypurposes.

4.5Costsensitivity

Costisanissueinmostsystems,butthesensitivitytocostchangescanvarydramaticallyin

embeddedsystems.Thisismainlyduetotheeffectofcomputercostshaveonprofitabilityand

ismoreafunctionoftheproportionofcostchangescomparedtothetotalsystem cost.

4.6Powermanagement

Embeddedsystemshavestrictconstraintsonpower.Giventheportabilityrequirementsofmany

embeddedsystems,theneedtoconservepowerisimportanttomaintainbatterylifeaslongas

possible.Minimizationofheatproductionisanotherobviousconcernforembeddedsystems.

4.7POWERSUPPLY

AllelectroniccircuitsworksonlyinlowDCvoltage,soweneedapowersupplyunittoprovide

theappropriatevoltagesupplyfortheirproperfunctioning.Thisunitconsistsoftransformer,

rectifier,filter&regulator.ACvoltageoftypically230voltsrmsisconnectedtoatransformer

voltagedowntotheleveltothedesiredacvoltage.Adioderectifierthatprovidesthefullwave

rectifiedvoltagethatisinitiallyfilteredbyasimplecapacitorfiltertoproduceadcvoltage.This

resultingdcvoltageusuallyhassomerippleoracvoltagevariation.Aregulatorcircuitcanuse

thisdcinputtoprovidedcvoltagethatnotonlyhasmuchlessripplevoltagebutalsoremains

thesamedcvalueeventhedcvoltagevariessomewhat,ortheloadconnectedtothe output

dcvoltageschanges.
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Fig1.GeneralBlockOfPowerSupplyUnit

4.8TRANSFORMER:

Atransformerisastaticpieceofwhichelectricpowerinonecircuitistransformedintoelectric

powerofsamefrequencyinanothercircuit.Itcanraiseorlowerthevoltageinthecircuit,but

withacorrespondingdecreaseorincreaseincurrent.Itworkswiththeprincipleofmutual

induction.Inourprojectweareusingastepdowntransformertoprovidinganecessarysupply

fortheelectroniccircuits.Herewestepdowna230voltsacinto12voltsac.

4.9RECTIFIER:

Adclevelobtainedfrom asinusoidalinputcanbeimproved100%usingaprocesscalledfull

waverectification.Hereinourprojectforfullwaverectificationweusebridgerectifier.From the

basicbridgeconfigurationweseethattwodiodes(sayD2&D3)areconductingwhiletheother

twodiodes(D1&D4)areinoffstateduringtheperiodt=0toT/2.Accordinglyforthenegative

cycleoftheinputtheconductingdiodesareD1&D4.Thusthepolarityacrosstheloadisthe

same.

Inthebridgerectifierthediodesmaybeofvariabletypeslike1N4001,1N4003,1N4004,

1N4005,IN4007etc.…canbeused.Buthereweuse1N4007,becauseitcanwithstandupto

1000v.
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4.10FILTERS:

Inordertoobtainadcvoltageof0Hz,wehavetousealowpassfilter.Sothatacapacitivefilter

circuitisusedwhereacapacitorisconnectedattherectifieroutput&adcisobtainedacrossit.

Thefilteredwaveform isessentiallyadcvoltagewithnegligibleripples&itisultimatelyfedto

theload.

4.11REGISTERS:

ThecontrollerIChastwo8bitregisters,aninstructionregister(IR)andadataregister

(DR).TheIRstorestheinstructioncodesandaddressinformationfordisplaydataRAM (DD

RAM)andcharactergeneratorRAM (CGRAM).TheIRcanbewritten,butnotreadbytheMPU.

TheDRtemporallystoresdatatobewrittento/readfrom theDDRAM orCGRAM.Thedata

writtentoDRbytheMPU,isautomaticallywrittentotheDDRAM orCGRAM asaninternal

operation.

WhenanaddresscodeiswrittentoIR,thedataisautomaticallytransferredfrom theDDRAM or

CGRAM totheDR.datatransferbetweentheMPUisthencompletedwhentheMPUreadsthe

DR.likewise,forthenextMPUreadoftheDR,datainDDRAM orCGRAM attheaddressissent

totheDRautomatically.Similarly,fortheMPUwriteoftheDR,thenextDDRAM orCGRAM

addressisselectedforthewriteoperation.

Thedot-matrixliquidcrystaldisplaycontrolleranddriverLSIdisplaysalphanumeric,Japanese

kanacharacters,andsymbols.Itcanbeconfiguredtodriveadot-matrixliquidcrystaldisplay

underthecontrolofa4-or8-bitmicroprocessor.SinceallthefunctionssuchasdisplayRAM,

charactergenerator,andliquidcrystaldriver,requiredfordrivingadot-matrixliquidcrystal

displayareinternallyprovidedononechip,aminimalsystem canbeinterfacedwiththis

controller/driver

4.12REGULATORS:

Theoutputvoltagefrom thecapacitorismorefiltered&finallyregulated.Thevoltageregulator
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isadevice,whichmaintainstheoutputvoltageconstantirrespectiveofthechangeinsupply
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variations,loadvariations&temperaturechanges.Hereweusefixedvoltageregulatornamely

LM7805.TheICLM7805isa+5vregulatorwhichisusedformicrocontroller.

4.13FEATURESANDDESCRIPTIONOFREGULATORS

• OutputCurrentupto1A

• OutputVoltagesof5,6,8,9,10,12,15,18,24V

• ThermalOverloadProtection

• ShortCircuitProtection

• OutputTransistorSafeOperatingAreaProtection

CHAPTER-5

NODEMCU

NodeMCUis an open sourceIoTplatform.[4][5]It includesfirmwarewhich runs onthe

ESP8266Wi-FiSoC from EspressifSystems,andhardwarewhichisbasedontheESP-12

module.[6][7]Theterm "NodeMCU"bydefaultreferstothefirmwareratherthanthedevelopment

kits.ThefirmwareusestheLuascriptinglanguage.ItisbasedontheeLuaproject,andbuilton

theEspressifNon-OSSDKforESP8266.Itusesmanyopensourceprojects,suchaslua-

cjson[8]andSPIFFS

NodeMCUwascreatedshortlyaftertheESP8266cameout.OnDecember30,2013,Espressif

Systems[6]beganproductionoftheESP8266.[10]TheESP8266isaWi-FiSoCintegratedwitha

TensilicaXtensaLX106core,[citationneeded]widelyusedinIoTapplications(seerelatedprojects).

NodeMCUstartedon13Oct2014,whenHongcommittedthefirstfileofnodemcu-firmwareto

GitHub.[11]Twomonthslater,theprojectexpandedtoincludeanopen-hardwareplatform when

developerHuangRcommittedthegerberfileofanESP8266board,nameddevkitv0.9.[12]Later

thatmonth,TuanPM portedMQTTclientlibraryfrom ContikitotheESP8266SoCplatform,[13]

andcommittedtoNodeMCU project,thenNodeMCU wasabletosupporttheMQTT IoT

protocol,usingLuatoaccesstheMQTTbroker.Anotherimportantupdatewasmadeon30

Jan2015,whenDevsaurusportedtheu8glib[14]toNodeMCUproject,[15]enablingNodeMCUto

easilydriveLCD,Screen,OLED,evenVGAdisplays.

Insummer2015thecreatorsabandonedthefirmwareprojectandagroupofindependent

contributorstookover.Bysummer2016theNodeMCU includedmorethan40different

modules.Duetoresourceconstraintsusersneedtoselectthemodulesrelevantfortheir

projectandbuildafirmwaretailoredtotheirneeds.
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ESP8266ArduinoCore[edit]

AsArduino.ccbegandevelopingnew MCU boardsbasedonnon-AVRprocessorslikethe

ARM/SAM MCUandusedintheArduinoDue,theyneededtomodifytheArduinoIDEsothatit

wouldberelativelyeasytochangetheIDEtosupportalternatetoolchainstoallow Arduino

C/C++tobecompiledforthesenew processors.Theydidthiswiththeintroductionofthe

BoardManagerandtheSAM Core.A"core"isthecollectionofsoftwarecomponentsrequired

bytheBoardManagerandtheArduinoIDEtocompileanArduinoC/C++sourcefileforthe

targetMCU'smachinelanguage.SomeESP8266enthusiastsdevelopedanArduinocorefor

theESP8266WiFiSoC,popularlycalledthe"ESP8266CorefortheArduinoIDE".[16]Thishas

becomealeadingsoftwaredevelopmentplatform forthevariousESP8266-basedmodules

anddevelopmentboards,includingNodeMCUs.

ntroduction

NodeMCU isanopensourceLUA based firmwaredeveloped forESP8266 wifichip.By

exploring functionality with ESP8266 chip,NodeMCU firmware comes with ESP8266

Developmentboard/kiti.e.NodeMCUDevelopmentboard.

5.1NodeMCUDevelopmentBoard/kitv0.9(Version1)

SinceNodeMCUisopensourceplatform,theirhardwaredesignisopenforedit/modify/build.

NodeMCUDevKit/boardconsistofESP8266wifienabledchip.TheESP8266isalow-costWi-

FichipdevelopedbyEspressifSystemswithTCP/IPprotocol.Formoreinformationabout

ESP8266,youcanreferESP8266WiFiModule.
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ThereisVersion2(V2)availableforNodeMCUDevKiti.e.NodeMCUDevelopmentBoardv1.0

(Version2),whichusuallycomesinblackcoloredPCB.

5.2NodeMCUDevelopmentBoard/kitv1.0(Version2)

FormoreinformationaboutNodeMCUBoardsavailableinmarketreferNodeMCUDevelopment

Boards

NodeMCUDevKithasArduinolikeAnalog(i.e.A0)andDigital(D0-D8)pinsonitsboard.It

supportsserialcommunicationprotocolsi.e.UART,SPI,I2Cetc.

UsingsuchserialprotocolswecanconnectitwithserialdeviceslikeI2CenabledLCDdisplay,

MagnetometerHMC5883,MPU-6050Gyrometer+Accelerometer,RTCchips,GPSmodules,

touchscreendisplays,SDcardsetc.

HowtostartwithNodeMCU?

NodeMCUDevelopmentboardisfeaturedwithwificapability,analogpin,digitalpinsandserial

communicationprotocols.
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TogetstartwithusingNodeMCUforIoTapplicationsfirstweneedtoknow abouthow to

write/downloadNodeMCUfirmwareinNodeMCUDevelopmentBoards.Andbeforethatwhere

thisNodeMCUfirmwarewillgetasperourrequirement.

ThereisonlineNodeMCUcustom buildsavailableusingwhichwecaneasilygetourcustom

NodeMCUfirmwareasperourrequirement.

Toknow moreabouthow tobuildcustom NodeMCUfirmwareonlineanddownloaditrefer

GettingstartedwithNodeMCU

HowtowritecodesforNodeMCU?

AftersettingupESP8266withNode-MCUfirmware,let’sseetheIDE(IntegratedDevelopment

Environment)requiredfordevelopmentofNodeMCU.

5.2.1NodeMCUwithESPlorerIDE

LuascriptsaregenerallyusedtocodetheNodeMCU.Luaisanopensource,lightweight,

embeddablescriptinglanguagebuiltontopofCprogramminglanguage.

Formoreinformationabouthow towriteLuascriptforNodeMCUreferGettingstarted

withNodeMCUusingESPlorerIDE

5.2.2NodeMCUwithArduinoIDE

HereisanotherwayofdevelopingNodeMCUwithawell-knownIDEi.e.ArduinoIDE.We

canalsodevelopapplicationsonNodeMCUusingArduinodevelopmentenvironment.

This makes easyforArduino developers than learning new language and IDE for

NodeMCU.

Formoreinformationabouthow towriteArduinosketchforNodeMCU referGetting

startedwithNodeMCUusingArduinoIDE

DifferenceinusingESPlorerandArduinoIDE

Well,thereisaprogramminglanguagedifferencewecansaywhiledevelopingapplicationfor

NodeMCUusingESPlorerIDEandArduinoIDE.

WeneedtocodeinC\C++programminglanguageifweareusingArduinoIDEfordeveloping

NodeMCUapplicationsandLualanguageifweareusingESPlorerIDE.

Basically,NodeMCUisLuaInterpreter,soitcanunderstandLuascripteasily.Whenwewrite

Lua scriptsforNodeMCU and send/upload itto NodeMCU,then theywillgetexecutes

sequentially.ItwillnotbuildbinaryfirmwarefileofcodeforNodeMCUtowrite.ItwillsendLua

scriptasitistoNodeMCUtogetexecute.
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InArduinoIDEwhenwewriteandcompilecode,ESP8266toolchaininbackgroundcreates

binaryfirmwarefileofcodewewrote.AndwhenweuploadittoNodeMCUthenitwillflashall

NodeMCUfirmwarewithnewlygeneratedbinaryfirmwarecode.Infact,itwritesthecomplete

firmware.

That’sthereasonwhyNodeMCUnotacceptfurtherLuascripts/codeafteritisgettingflashed

byArduinoIDE.AftergettingflashedbyArduinosketch/codeitwillbenomoreLuainterpreter

andwegoterrorifwetrytouploadLuascripts.ToagainstartwithLuascript,weneedtoflash

itwithNodeMCUfirmware.

SinceArduinoIDEcompileandupload/writescompletefirmware,ittakesmoretimethan

ESPlorerIDE.

5.3IR(Infrared)Sensor

Aninfraredsensorisanelectronicdevicethatemitsinordertosensesomeaspectsof

thesurroundings.AnIRsensorcanmeasuretheheatofanobjectaswellasdetectsthe

motion.Thesetypesofsensorsmeasuresonlyinfraredradiation,ratherthanemittingitthatis

calledasapassiveIRsensor.Usuallyintheinfraredspectrum,alltheobjectsradiatesome

form ofthermalradiations.Thesetypesofradiationsareinvisibletooureyesthatcanbe

detectedbyaninfraredsensor.TheemitterissimplyanIRLED(LightEmittingDiode)andthe

detectorissimplyanIRphotodiodewhichissensitivetoIRlightofthesamewavelengthas

thatemittedbytheIRLED.WhenIRlightfallsonthephotodiode,theresistancesandthese

outputvoltages,changeinproportiontothemagnitudeoftheIRlightreceived.

5.4IRSensorCircuitDiagram andWorkingPrinciple

Aninfraredsensorcircuitisoneofthebasicandpopularsensormoduleinanelectronic

device.Thissensorisanalogoustohuman’svisionarysenses,whichcanbeusedtodetect

obstaclesanditisoneofthecommonapplicationsinrealtime.Thiscircuitcomprisesofthe

followingcomponents

 LM358IC2IRtransmitterandreceiverpair

 Resistorsoftherangeofkiloohms.

 Variableresistors.

 LED(LightEmittingDiode).

Inthisproject,thetransmittersectionincludesanIRsensor,whichtransmitscontinuousIR

raystobereceivedbyanIRreceivermodule.AnIRoutputterminalofthereceivervaries

dependinguponitsreceivingofIRrays.Sincethisvariationcannotbeanalyzedassuch,



26

thereforethis
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outputcanbefedtoacomparatorcircuit.Hereanoperationalamplifier(op-amp)ofLM 339is

usedascomparatorcircuit.WhentheIRreceiverdoesnotreceiveasignal,thepotentialatthe

invertinginputgoeshigherthanthatnon-invertinginputofthecomparatorIC(LM339).Thus

theoutputofthecomparatorgoeslow,buttheLED doesnotglow.WhentheIRreceiver

modulereceivessignaltothepotentialattheinvertinginputgoeslow.Thustheoutputofthe

comparator(LM 339)goeshighandtheLEDstartsglowing.

5.5IRSensorcircuit

Fig.IRSensorCircuitdiagram

ResistorR1(100),R2(10k)andR3(330)areusedtoensurethatminimum 10mAcurrent

passesthroughtheIRLEDDeviceslikePhotodiodeandnormalLEDsrespectively.Resistor

VR2(preset=5k)isusedtoadjusttheoutputterminals.ResistorVR1(preset=10k)isusedto

setthesensitivityofthecircuitDiagram.ReadmoreaboutIRsensors.

5.5.1DifferentTypesofIRSensorsandTheirApplications

IRsensorsareclassifiedintodifferenttypesdependingontheapplications.Thespeedsensor

isusedforsynchronizingthespeedofmultiplemotors.Thetemperaturesensorisusedfor

industrialtemperaturecontrol.PIRsensorisusedforautomaticdooropeningsystem and

Ultrasonicsensorareusedfordistancemeasurement.
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5.5.2IRSensorApplications

IRsensorsareusedinvariousSensorbasedprojectsandalsoinvariouselectronicdevices

whichmeasuresthetemperaturethatarediscussedinthebelow.

5.5.3RadiationThermometers

IRsensorsareusedinradiationthermometerstomeasurethetemperaturedependuponthe

temperatureand thematerialoftheobjectand thesethermometershavesomeofthe

followingfeatures

 Measurementwithoutdirectcontactwiththeobject

 Fasterresponse

 Easypatternmeasurements

5.6FlameMonitors

Thesetypesofdevicesareusedfordetectingthelightemittedfrom theflamesandtomonitor

howtheflamesareburning.TheLightemittedfrom flamesextendfrom UVtoIRregiontypes.

PbS,PbSe,Two-colordetector,pyroelectricdetectoraresomeofthecommonlyemployed

detectorusedinflamemonitors.

5.7MoistureAnalyzers

MoistureanalyzersusewavelengthswhichareabsorbedbythemoistureintheIRregion.

Objectsareirradiatedwithlighthavingthesewavelengths(1.1µm,1.4µm,1.9µm,and2.7µm)

andalsowithreferencewavelengths.TheLightsreflectedfrom theobjectsdependuponthe

moisturecontentandisdetectedbyanalyzertomeasuremoisture(ratioofreflectedlightat

thesewavelengthstothereflectedlightatreferencewavelength).InGaAsPINphotodiodes,

Pbsphotoconductivedetectorsareemployedinmoistureanalyzercircuits.

5.8IRImagingDevices

IRimagedeviceisoneofthemajorapplicationsofIRwaves,primarilybyvirtueofitsproperty

thatisnotvisible.Itisusedforthermalimagers,nightvisiondevices,etc.
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ForexamplesWater,rocks,soil,vegetation,anatmosphere,andhumantissueallfeaturesemit

IRradiation.TheThermalinfrareddetectorsmeasuretheseradiationsinIRrangeandmapthe

spatialtemperaturedistributionsoftheobject/areaonanimage.Thermalimagersusually

composedofaSb(indium antimonite),GdHg(mercury-dopedgermanium),HgCdTe(mercury

-cadmium-telluride)sensors.

Anelectronicdetectoriscooledtolow temperaturesusingliquidhelium orliquidnitrogen’s.

ThentheCoolingthedetectorsensuresthattheradiantenergy(photons)recordedbythe

detectorscomesfrom theterrainandnotfrom theambienttemperatureofobjectswithinthe

scanneritselfanIRimagingelectronicdevices.

Thus,thisisallaboutIRsensorcircuitwithworkingandapplications.Thesesensorsareused

inmanysensorbasedelectronicsprojects.
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CHAPTER-6

Radiofrequencyidentification(RFID)isaform ofwirelesscommunicationthatusesradio

wavestoidentifyandtrackobjects.RFIDtakesthebarcodingconceptanddigitizesitforthe

modernworldprovidingtheabilityto:

 Uniquelyidentifyanindividualitem beyondjustitsproducttype

 Identifyitemswithoutdirectline-of-sight

 Identifymanyitems(upto1,000s)simultaneously

 Identifyitemswithinavicinityofbetweenafewcentimetrestoseveralmeters

AnRFIDsystem hasreadersandtagsthatcommunicatewitheachotherbyradio.RFIDtags

aresosmallandrequiresolittlepowerthattheydon’tevenneedabatterytostoreinformation

andexchangedatawithreaders.Thismakesiteasyandcheaptoapplytagstoallkindsof

thingsthatpeoplewouldliketoidentifyortrack.

RFIDtechnologyhasthecapabilitytobothgreatlyenhanceandprotectthelivesofconsumers,

andalsorevolutionizethewaycompaniesdobusiness.Asthemostflexibleauto-identification

technology,RFIDcanbeusedtotrackandmonitorthephysicalworldautomaticallyandwith

accuracy.

RFIDcantellyouwhatanobjectis,whereitis,andevenitscondition,whichiswhyitisintegral

to thedevelopmentoftheInternetofThings—a globallyinterconnected web ofobjects

allowingthephysicalworlditselftobecomeaninformationsystem,automaticallysensing

whatishappening,sharingrelateddata,andresponding.

RFID useisincreasing rapidlywiththecapabilityto “tag”anyitem withaninexpensive

communicationschipandthenreadthattagwithareader.Endlessapplicationsrangefrom

supplychainmanagementtoassettrackingtoauthenticationoffrequentlycounterfeited

pharmaceuticals.Applicationsarelimited,infact,onlybytheimaginationoftheuser.
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6.1RFIDApplications

6.2RFIDcanhelp:

 Automateinventoryandasset-trackinginhealthcare,manufacturing,retail,andbusiness

sectors

 Identifythesourceofproducts,enablingintelligentrecallofdefectiveordangerousitems,

suchastaintedfoods,defectivetoys,andexpiredorcompromisedmedication

 Preventuseofcounterfeitproductsinthesupplychain

 Improveshoppingexperienceforconsumers,withfewerout-of-stockitemsandeasier

returns

 Providevisibilityintothesupplychain,yieldingamoreefficientdistributionchanneland

reducedbusinesscosts

 Decreasebusinessrevenuelosttotheftorinaccurateaccountingofgoods

 Improveciviliansecuritythroughbettercargomonitoringatports

 Wirelesslylock,unlockandconfigureelectronicdevices

 Enableaccesscontrolofcertainareasordevices
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Whatevertheapplication,RFIDhasthepotentialtoincreaseefficiencyofoperations,improve

assetvisibilityandtraceability,decreaserelianceonmanualprocesses,reduceoperations

costs,andprovideusefuldataforbusinessanalytics.

AbasicRFIDsolutionincludes:

Tag

 Tagchipsorintegratedcircuits(ICs)

 Tagantennas

Reader

 Readerantenna

 Readercontrol&applicationsoftware

InabasicRFIDsystem,tagsareattachedtoallitemsthataretobetracked.Thesetagsare

madefrom atinytag-chip,sometimescalledanintegratedcircuit(IC),thatisconnectedtoan

antennathatcanbebuiltintomanydifferentkindsoftagsincludingapparelhangtags,labels,

andsecuritytags,aswellasawidevarietyofindustrialassettags.Thetagchipcontains

memory which stores the product's electronic productcode (EPC)and othervariable

informationsothatitcanbereadandtrackedbyRFIDreadersanywhere.

AnRFIDreaderisanetworkconnecteddevice(fixedormobile)withanantennathatsends

poweraswellasdataandcommandstothetags.TheRFIDreaderactslikeanaccesspoint

forRFIDtaggeditemssothatthetags'datacanbemadeavailabletobusinessapplications.

6.3RFIDTags

AnRFIDtagiscomprisedofanintegratedcircuit(calledanICorchip)attachedtoanantenna

thathasbeenprinted,etched,stampedorvapor-depositedontoamountwhichisoftena

papersubstrateorPolyEthyleneTherephtalate(PET).Thechipandantennacombo,calledan

inlay,isthenconvertedorsandwichedbetweenaprintedlabelanditsadhesivebackingor

insertedintoamoredurablestructure.
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TagChip

Thetag'schiporintegratedcircuit(IC)deliversperformance,memoryandextendedfeatures

tothetag.Thechipispre-programmedwithatagidentifier(TID),auniqueserialnumber

assignedbythechipmanufacturer,andincludesamemorybanktostoretheitems'unique

trackingidentifier(calledanelectronicproductcodeorEPC).

ElectronicProductCode(EPC)

Theelectronicproductcode(EPC)storedinthetagchip'smemoryiswrittentothetagbyan

RFIDprinterandtakestheform ofa96-bitstringofdata.Thefirsteightbitsareaheaderwhich

identifiestheversionoftheprotocol.Thenext28bitsidentifytheorganizationthatmanages

thedataforthistag;theorganizationnumberisassignedbytheEPCglobalconsortium.The

next24bitsareanobjectclass,identifyingthekindofproduct;thelast36bitsareaunique

serialnumberforaparticulartag.Theselasttwofieldsaresetbytheorganizationthatissued

thetag.Thetotalelectronicproductcodenumbercanbeusedasakeyintoaglobaldatabase

touniquelyidentifythatparticularproduct.
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TagAntennas

Tagantennascollectenergyandchannelittothechiptoturniton.Generally,thelargerthetag

antenna'sarea,themoreenergyitwillbeabletocollectandchanneltowardthetagchip,and

thefurtherreadrangethetagwillhave.

Thereisnoperfectantennaforallapplications.Itistheapplicationthatdefinestheantenna

specifications.Sometagsmightbeoptimizedforaparticularfrequencyband,whileothers

mightbetunedforgoodperformancewhenattachedtomaterialsthatmaynotnormallywork

wellforwirelesscommunication(certainliquidsandmetals,forexample).Antennascanbe

madefrom avarietyofmaterials;theycanbeprinted,etched,orstampedwithconductiveink,

orevenvapordepositedontolabels.

Tagsthathaveonlyasingleantennaarenotasreliableastagswithmultipleantennas.Witha

singleantenna,atag'sorientationcanresultin“deadzones”,orareasonthetagwhere

incomingsignalscannotbeeasilyharvestedtoprovidesufficientenergytopoweronthechip

andcommunicatewiththereader.Atagwithdualantennasisabletoeliminatethesedead

zonesandincreaseitsreadabilitybutrequiresaspecializedchip.

6.4RFIDReaders

AnRFID reader,alsoknownasaninterrogator,isadevicethatprovidestheconnection

betweenthetagdataandtheenterprisesystem softwarethatneedstheinformation.The

readercommunicateswithtagsthatarewithinitsfieldofoperation,performinganynumberof

tasksincludingsimplecontinuousinventorying,filtering(searchingfortagsthatmeetcertain

criteria),writing(orencoding)toselectedtags,etc.

Thereaderusesanattachedantennatocapturedatafrom tags.Itthenpassesthedatatoa

computerforprocessing.JustlikeRFIDtags,therearemanydifferentsizesandtypesofRFID

readers.Readerscanbeaffixedinastationarypositioninastoreorfactory,orintegratedinto

amobiledevicesuchasaportable,handheldscanner.Readerscanalsobeembeddedin

electronicequipmentordevices,andinvehicles.
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ReaderAntennas

RFID readersandreaderantennasworktogethertoreadtags.Readerantennasconvert

electricalcurrentintoelectromagneticwavesthatarethenradiatedintospacewheretheycan

bereceivedbyatagantennaandconvertedbacktoelectricalcurrent.Justliketagantennas,

thereisalargevarietyofreaderantennasandoptimalantennaselectionvariesaccordingto

thesolution'sspecificapplicationandenvironment.

Thetwomostcommonantennatypesarelinear-andcircular-polarizedantennas.Antennas

thatradiatelinearelectricfieldshavelongranges,andhighlevelsofpowerthatenabletheir

signalstopenetratethroughdifferentmaterialstoreadtags.Linearantennasaresensitiveto

tagorientation;dependingonthetagangleorplacement,linearantennascanhaveadifficult

timereading tags.Conversely,antennasthatradiatecircularfieldsarelesssensitiveto

orientation,butarenotabletodeliverasmuchpoweraslinearantennas.

ChoiceofantennaisalsodeterminedbythedistancebetweentheRFIDreaderandthetags

thatitneedstoread.Thisdistanceiscalledreadrange.Readerantennasoperateineithera

"near-field"(shortrange)or"far-field"(longrange).Innear-fieldapplications,thereadrangeis

lessthan30cm andtheantennausesmagneticcouplingsothereaderandtagcantransfer

power.Innear-fieldsystems,thereadabilityofthetagsisnotaffectedbythepresenceof

dielectricssuchaswaterandmetalinthefield.

Infar-fieldapplications,therangebetweenthetagandreaderisgreaterthan30cm andcanbe

up to severaltens ofmeters.Far-field antennas utilize electromagnetic coupling and

dielectricscanweakencommunicationbetweenthereaderandtags.

ReaderControlandApplicationSoftware

Readercontrolandapplicationsoftware,alsoknownasmiddleware,helpsconnectRFID

readerswiththeapplicationstheysupport.Themiddlewaresendscontrolcommandstothe

readerandreceivestagdatafrom thereader.

6.5CreatinganRFIDSolution

DeployinganRFID system necessitatesmultipleactorsandmanydifferentcomponents.

Typically,installing a system requires basic hardware-including tag chips,tag antennas,

readers,andreaderantennas-aswellasreadercontrolandapplicationsoftware,andsolution

providerstoputitalltogether.Whenallofthesecomponentscometogether,aninfinite
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numberofcreative
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applicationsarepossible.RFIDsystem applicationscanhelpimprovethequalityofbusiness

operations,inventoryandcustomerexperienceinavarietyofindustries.

FrequencyreferstothesizeoftheradiowavesusedtocommunicatebetweenRFIDsystem

components.RFIDsystemsthroughouttheworldoperateinlowfrequency(LF),highfrequency

(HF)andultra-highfrequency(UHF)bands.Radiowavesbehavedifferentlyateachofthese

frequencieswithadvantagesanddisadvantagesassociatedwithusingeachfrequencyband.

IfanRFIDsystem operatesatalowerfrequency,ithasashorterreadrangeandslowerdata

readrate,butincreasedcapabilitiesforreadingnearoronmetalorliquidsurfaces.Ifasystem

operatesatahigherfrequency,itgenerallyhasfasterdatatransferratesandlongerread

rangesthanlowerfrequencysystems,butmoresensitivitytoradiowaveinterferencecaused

byliquidsandmetalsintheenvironment.

6.5.1LFRFID

TheLFbandcoversfrequenciesfrom 30KHzto300KHz.TypicallyLFRFIDsystemsoperate

at125KHz,althoughtherearesomethatoperateat134KHz.Thisfrequencybandprovidesa

shortreadrangeof10cm,andhasslowerreadspeedthanthehigherfrequencies,butisnot

verysensitivetoradiowaveinterference.

LFRFIDapplicationsincludeaccesscontrolandlivestocktracking.

StandardsforLFanimal-trackingsystemsaredefinedinISO14223,andISO/IEC18000-2.The

LFspectrum isnotconsideredatrulyglobalapplicationbecauseofslightdifferencesin

frequencyandpowerlevelsthroughouttheworld.

6.5.2HFRFID

TheHFbandrangesfrom 3to30MHz.MostHFRFIDsystemsoperateat13.56MHzwithread

rangesbetween10cm and1m.HFsystemsexperiencemoderatesensitivitytointerference.

HFRFIDiscommonlyusedforticketing,payment,anddatatransferapplications.

ThereareseveralHFRFIDstandardsinplace,suchastheISO15693standardfortracking

items,andtheECMA-340andISO/IEC18092standardsforNearFieldCommunication(NFC),a

shortrangetechnologythatiscommonlyusedfordataexchangebetweendevices.OtherHF

standardsincludetheISO/IEC14443AandISO/IEC14443standardsforMIFAREtechnology,

whichusedinsmartcardsandproximitycards,andtheJISX6319-4forFeliCa,whichisa

smartcardsystem commonlyusedinelectronicmoneycards.
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6.6UHFRFID

TheUHFfrequencybandcoverstherangefrom 300MHzto3GHz.Systemscomplyingwith

theUHFGen2standardforRFIDusethe860to960MHzband.Whilethereissomevariancein

frequencyfrom regiontoregion,UHFGen2RFIDsystemsinmostcountriesoperatebetween

900and915MHz.

ThereadrangeofpassiveUHFsystemscanbeaslongas12m,andUHFRFIDhasafaster

datatransferratethanLForHF.UHFRFIDisthemostsensitivetointerference,butmanyUHF

productmanufacturershavefoundwaysofdesigningtags,antennas,andreaderstokeep

performancehighevenindifficultenvironments.PassiveUHFtagsareeasierandcheaperto

manufacturethanLFandHFtags.

UHFRFIDisusedinawidevarietyofapplications,rangingfrom retailinventorymanagement,

topharmaceuticalanti-counterfeiting,towirelessdeviceconfiguration.ThebulkofnewRFID

projectsareusingUHFopposedtoLForHF,makingUHFthefastestgrowingsegmentofthe

RFIDmarket.

TheUHFfrequencybandisregulatedbyasingleglobalstandardcalledtheECPglobalGen2

(ISO18000-6C)UHFstandard.

6.6.1Passive,Active,andBAPRFIDSystems

ActiveRFIDSystems

InactiveRFIDsystems,tagshavetheirowntransmitterandpowersource.Usually,thepower

sourceisabattery.Activetagsbroadcasttheirownsignaltotransmittheinformationstored

ontheirmicrochips.

ActiveRFIDsystemstypicallyoperateintheultra-highfrequency(UHF)bandandofferarange

ofupto100m.Ingeneral,activetagsareusedonlargeobjects,suchasrailcars,bigreusable

containers,andotherassetsthatneedtobetrackedoverlongdistances.

Therearetwomaintypesofactivetags:transpondersandbeacons.Transpondersare“woken

up”whentheyreceivearadiosignalfrom areader,andthenpoweronandrespondby

HFandLF

 Multiplecompetingstandards

 HF-basedNFCforsecurepayment

 Labels,cards,inlayscost50¢–$2

 Usedinimmobilizers,ticketing,payment

UHF

 SingleworldwideGen2standard

 20xtherangeandspeedofHF

 Labelscost5¢–15¢in2012

 Thetechnologyforitem tagging
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transmittingasignalback.Becausetranspondersdonotactivelyradiateradiowavesuntilthey

receiveareadersignal,theyconservebatterylife.

Beaconsareusedinmostreal-timelocatingsystems(RTLS),inordertotracktheprecise

locationofanassetcontinuously.Unliketransponders,beaconsarenotpoweredonbythe

reader’ssignal.Instead,theyemitsignalsatpre-setintervals.Dependingonthelevelof

locatingaccuracyrequired,beaconscanbesettoemitsignalseveryfewseconds,oroncea

day.Eachbeacon’ssignalisreceivedbyreaderantennasthatarepositionedaroundthe

perimeteroftheareabeing monitored,and communicatesthetag’sID informationand

position.

6.6.2PassiveRFIDSystems

InpassiveRFIDsystems,thereaderandreaderantennasendaradiosignaltothetag.The

RFIDtagthenusesthetransmittedsignaltopoweron,andreflectenergybacktothereader.

PassiveRFIDsystemscanoperateinthelowfrequency(LF),highfrequency(HF)orultra-high

frequency(UHF)radiobands.Aspassivesystem rangesarelimitedbythepowerofthetag’s

backscatter(theradiosignalreflectedfrom thetagbacktothereader),theyaretypicallyless

than10m.Becausepassivetagsdonotrequireapowersourceortransmitter,andonlyrequire

atagchipandantenna,theyarecheaper,smaller,andeasiertomanufacturethanactivetags.

Passivetagscan bepackaged in manydifferentways,depending on thespecificRFID

applicationrequirements.Forinstance,theymaybemountedonasubstrate,orsandwiched

betweenanadhesivelayerandapaperlabeltocreatesmartRFIDlabels.Passivetagsmay

alsobeembeddedinavarietyofdevicesorpackagestomakethetagresistanttoextreme

temperaturesorharshchemicals.

PassiveRFIDsolutionsareusefulformanyapplications,andarecommonlydeployedtotrack

goodsinthesupplychain,toinventoryassetsintheretailindustry,toauthenticateproducts

suchaspharmaceuticals,andtoembedRFIDcapabilityinavarietyofdevices.PassiveRFID

canevenbeusedinwarehousesanddistributioncenters,inspiteofitsshorterrange,by

settingupreadersatchokepointstomonitorassetmovement.

6.6.3Battery-AssistedPassive(BAP)Systems

ABattery-AssistedPassiveRFIDtagisatypeofpassivetagwhichincorporatesacrucialactive

tagfeature.WhilemostpassiveRFIDtagsusetheenergyfrom theRFIDreader’ssignalto

poweronthetag’schipandbackscattertothereader,BAPtagsuseanintegratedpower

source(usuallyabattery)topoweronthechip,soallofthecapturedenergyfrom thereader

canbeusedforbackscatter.Unliketransponders,BAPtagsdonothavetheirowntransmitters.
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ActiveRFID PassiveRFID
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CHAPTER-7

LCDDisplay

Liquidcrystaldisplays(LCDs)havematerialswhichcombinethepropertiesofbothliquidsand

crystals.Ratherthanhavingameltingpoint,theyhaveatemperaturerangewithinwhichthe

moleculesarealmostasmobileastheywouldbeinaliquid,butaregroupedtogetherinan

orderedform similartoacrystal.

AnLCDconsistsoftwoglasspanels,withtheliquidcrystalmaterialsandwitchedinbetween

them.Theinnersurfaceoftheglassplatesarecoatedwithtransparentelectrodeswhich

definethecharacter,symbolsorpatternstobedisplayedpolymericlayersarepresentin

betweentheelectrodesandtheliquidcrystal,whichmakestheliquidcrystalmoleculesto

maintainadefinedorientationangle.

Oneeachpolarisersarepastedoutsidethetwoglasspanels.Thesepolariserswouldrotate

thelightrayspassingthroughthem toadefiniteangle,inaparticulardirection

WhentheLCDisintheoffstate,lightraysarerotatedbythetwopolarisersandtheliquid

crystal,suchthatthelightrayscomeoutoftheLCDwithoutanyorientation,andhencethe

LCDappearstransparent.

Whensufficientvoltageisappliedtotheelectrodes,theliquidcrystalmoleculeswouldbe

alignedinaspecificdirection.ThelightrayspassingthroughtheLCDwouldberotatedbythe

polarisers,whichwouldresultinactivating/highlightingthedesiredcharacters.

TheLCD’sarelightweightwithonlyafewmillimetersthickness.SincetheLCD’sconsumeless

power,theyarecompatiblewithlow powerelectroniccircuits,andcanbepoweredforlong

durations.

TheLCD’sdon’tgeneratelightandsolightisneededtoreadthedisplay.Byusingbacklighting,

readingispossibleinthedark.TheLCD’shavelonglifeandawideoperatingtemperature

range.

ChangingthedisplaysizeorthelayoutsizeisrelativelysimplewhichmakestheLCD’smore

customerfriendly.

TheLCDsusedexclusivelyinwatches,calculatorsandmeasuringinstrumentsarethesimple

seven-segmentdisplays,havingalimitedamountofnumericdata.Therecentadvancesin

technologyhaveresultedinbetterlegibility,moreinformationdisplayingcapabilityandawider

temperature range. These have resulted in the LCDs being extensively used in
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telecommunicationsandentertainmentelectronics.TheLCDshaveevenstartedreplacingthe
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cathoderaytubes(CRTs)usedforthedisplayoftextandgraphics,andalsoinsmallTV

applications.

Crystalonicsdot–matrix(alphanumeric)liquidcrystaldisplaysareavailableinTN,STNtypes,

withorwithoutbacklight.TheuseofC-MOSLCDcontrolleranddriverICsresultinlowpower

consumption.Thesemodulescanbeinterfacedwitha4-bitor8-bitmicroprocessor/Micro

controller.

Thebuilt-incontrollerIChasthefollowingfeatures:

 CorrespondtohighspeedMPUinterface(2MHz)

 80x8bitdisplayRAM (80Charactersmax)

 9,920bitcharactergeneratorROM foratotalof240characterfonts.208characterfonts(5

x8dots)32characterfonts(5x10dots)

 64x8bitcharactergeneratorRAM 8charactergeneratorRAM 8characterfonts(5x8dots)

4charactersfonts(5x10dots)

 Programmabledutycycles

1/8–foronelineof5x8dotswithcursor

1/11–foronelineof5x10dotswith

cursor1/16–foronelineof5x8dotswith

cursor

 Widerangeofinstructionfunctionsdisplayclear,cursorhome,displayon/off,cursoron/off,

displaycharacterblink,cursorshift,displayshift.

7.1FUNCTIONALDESCRIPTIONOFTHECONTROLLERIC

7.1.1REGISTERS:

ThecontrollerIChastwo8bitregisters,aninstructionregister(IR)andadataregister(DR).

TheIRstorestheinstructioncodesandaddressinformationfordisplaydataRAM (DDRAM)

andcharactergeneratorRAM (CGRAM).TheIRcanbewritten,butnotreadbytheMPU.

TheDRtemporallystoresdatatobewrittento/readfrom theDDRAM orCGRAM.Thedata

writtentoDRbytheMPU,isautomaticallywrittentotheDDRAM orCGRAM asaninternal

operation.
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WhenanaddresscodeiswrittentoIR,thedataisautomaticallytransferredfrom theDDRAM

orCGRAM totheDR.datatransferbetweentheMPUisthencompletedwhentheMPUreads

theDR.likewise,forthenextMPUreadoftheDR,datainDDRAM orCGRAM attheaddressis

senttotheDRautomatically.Similarly,fortheMPUwriteoftheDR,thenextDDRAM orCG

RAM addressisselectedforthewriteoperation.

Thedot-matrixliquidcrystaldisplaycontrolleranddriverLSIdisplaysalphanumeric,Japanese

kanacharacters,andsymbols.Itcanbeconfiguredtodriveadot-matrixliquidcrystaldisplay

underthecontrolofa4-or8-bitmicroprocessor.SinceallthefunctionssuchasdisplayRAM,

charactergenerator,andliquidcrystaldriver,requiredfordrivingadot-matrixliquidcrystal

displayareinternallyprovidedononechip,aminimalsystem canbeinterfacedwiththis

controller/driver.

7.2BlockDiagram

VDD-Vo:LCDDRIVINGVOLTAGEVR:10K-20K



45

AbsoluteMaximum Ratings

Item Symbol

Min

Max Unit

PowerVoltage VDD -

VSS

0 7.0 V

InputVoltage Vin VSS VDD

Operating Temperature

Range

TOP 0 +50 T

StorageTemperatureRange TST -20 +60

7.3Buzzer:
Therearemanywaystocommunicatebetweentheuserandaproduct.Oneofthebestways
isaudiocommunicationusingabuzzerIC.Soduringthedesignprocess,understandingsome
technologieswithconfigurationsisveryhelpful.So,thisarticlediscussesanoverview ofan
audiosignalingdevicelikeabeeperorabuzzeranditsworkingwithapplications.

WhatisaBuzzer?

Anaudiosignalingdevicelikeabeeperorbuzzermaybeelectromechanicalorpiezoelectricor
mechanicaltype.Themainfunctionofthisistoconvertthesignalfrom audiotosound.
Generally,itispoweredthroughDCvoltageandusedintimers,alarm devices,printers,alarms,
computers,etc.Basedonthevariousdesigns,itcangeneratedifferentsoundslikealarm,
music,bell&siren.
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BuzzerPinConfiguration

Thepinconfigurationofthebuzzerisshownbelow.Itincludestwopinsnamelypositiveand
negative.Thepositiveterminalofthisisrepresentedwiththe‘+’symboloralongerterminal.
Thisterminalispoweredthrough6Voltswhereasthenegativeterminalisrepresentedwiththe
‘-‘symbolorshortterminalanditisconnectedtotheGNDterminal.
History

Thehistoryofanelectromechanicalbuzzerandpiezoelectricisdiscussedbelow.

Electromechanical

Thisbuzzerwaslaunchedintheyear1831byanAmericanScientistnamelyJosephHenrybut,
thiswasusedindoorbellsuntiltheywereeliminatedin1930insupportofmusicalbells,which
hadasmoothtone.

Piezoelectric

ThesebuzzerswereinventedbymanufacturersofJapanese&fixedintoabroadrangeof
devicesduringtheperiodof1970s– 1980s.So,thisdevelopmentprimarilycamedueto
cooperativeeffortsthroughthemanufacturingcompaniesofJapanese.Intheyear1951,they
recognized the Application Research Committee of Barium Titanate that allows the
corporationstobecooperativecompetitively&bringaboutnumerouspiezoelectriccreations.

Specifications

Thespecificationsofthebuzzerincludethefollowing.

 Colorisblack
 Thefrequencyrangeis3,300Hz
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 OperatingTemperaturerangesfrom –20°Cto+60°C
 Operatingvoltagerangesfrom 3Vto24VDC
 Thesoundpressurelevelis85dBAor10cm
 Thesupplycurrentisbelow15mA
7.3.1TypesofBuzzer

Abuzzerisavailableindifferenttypeswhichincludethefollowing.

 Piezoelectric
 Electromagnetic
 Mechanical
 Electromechanical
 Magnetic
Piezoelectric

Asthenamesuggests,thepiezoelectrictypeusesthepiezoelectricceramic’spiezoelectric
effect&pulsecurrenttomakethemetalplatevibrate&generatesound.Thiskindofbuzzeris
madewitharesonancebox,multiresonator,piezoelectricplate,housing,impedancematcher,
etc.SomeofthebuzzersarealsodesignedwithLEDs.
ThemultiresonatorofthismainlyincludesICsandtransistors.Oncethesupplyisgiventothis
resonator,itwilloscillateandgeneratesanaudiosignalwith1.5to2.kHz.Theimpedance
matcherwillforcethepiezoelectricplatetoproducesound.

7.4Electromagnetic

This type ofbuzzeris made with a magnet,solenoid coil,oscillator,housing,vibration
diaphragm,andmagnet.Oncethepowersupplyisgiven,theoscillatorwhichproducesthe
audiosignalcurrentwillsupplythroughoutthesolenoidcoiltogenerateamagneticfield.
Sometimes,thevibrationdiaphragm willvibrate& generatessoundunderthemagnet&
solenoidcoilinteraction.Thefrequencyrangeofthisrangesfrom 2kHzto4kHz.

7.5Mechanical

Thesetypesofbuzzersaresubtypesofelectromagnetic,sothecomponentsusedinthistype
arealsosimilar.Butthemaindifferenceisthatthevibratingbuzzerisplacedontheoutside
insteadoftheinside.
Electromechanical

The designing ofthese types ofbuzzers can be done with a bare metaldisc & an
electromagnet.Theworkingprincipleofthisissimilartomagneticandelectromagnetic.It
generatessoundthroughoutthediscmovement&magnetism.
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7.6Magnetic

Likeapiezotype,magneticisalsousedtogenerateasoundbuttheyaredifferentduetocore
functionality.Themagnetictypeismorefixedascomparedtothepiezotypebecausethey
workthroughamagneticfield.

Magneticbuzzersutilize an electriccharge instead ofdepending on piezo materialsto
generateamagneticfield,afterthatitpermitsanotherelementofthebuzzertovibrate&
generate sound.The applications ofmagnetic buzzers are similarto the piezo type in
householddevices,alarmssuchaswatches,clocks&keyboards.

WorkingPrinciple

Theworkingprincipleofabuzzerdependsonthetheorythat,oncethevoltageisgivenacross
apiezoelectricmaterial,thenapressuredifferenceisproduced.Apiezotypeincludespiezo
crystalsamongtwoconductors.

Onceapotentialdisparityisgivenacrossthesecrystals,thentheythrustoneconductor&drag
theadditionalconductorthroughtheirinternalproperty.Sothiscontinuousactionwillproduce
asharpsoundsignal.
7.7MountingConfigurations

Themountingconfigurationsofbuzzersincludethefollowing.

 PanelMount
 WireLeads
 ScrewTerminals
 ThroughHole
 SpringContact
 SurfaceMount

Abuzzerisanefficientcomponenttoincludethefeaturesofsoundinoursystem orproject.It
isanextremelysmall&solidtwo-pindevicethusitcanbesimplyutilizedonbreadboardor
PCB.Soinmostapplications,thiscomponentiswidelyused.

Therearetwokindsofbuzzerscommonlyavailablelikesimpleandreadymade.Onceasimple
typeispower-driventhenitwillgenerateabeepsoundcontinuously.Areadymadetypelooks
heavier&generatesaBeep.Beep.Beep.Thissoundisbecauseoftheinternaloscillating
circuitwithinit.

ThisbuzzerusesaDCpowersupplythatrangesfrom 4V–9V.Tooperatethis,a9Vbatteryis
usedbutitissuggestedtoutilizearegulated+5V/+6VDCsupply.Generally,itisconnected
throughaswitchingcircuittoswitchON/OFFthebuzzeratthenecessarytimeinterval.
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7.8BuzzerCircuitDiagram

Thecircuitdiagram ofthewaterlevelindicatorusingthebuzzerisshownbelow.Thiscircuitis
usedtosenseordetectthewaterlevelwithinthetankorwashingmachineorpool,etc.This
circuitisverysimpletodesignusingfew componentssuchasatransistor,buzzer,300K
variableresistor,andpowersupplyor9Vbattery.

7.9WaterLevelCircuitusingBuzzer

Oncethetwoprobesofthecircuitareplacedinthetank,itdetectsthelevelofwater.Oncethe
waterlevelexceedsthefixedlevel,thenitgeneratesabeepsoundthroughabuzzerconnected
tothecircuit.ThiscircuitusesaBC547BNPNtransistorhoweverwecanalsouseanygeneral-
purposetransistorinsteadofusing2N3904/2N2222.
Thiswaterlevelsensorcircuitworkingisverysimpleandthetransistorusedwithinthecircuit
worksasaswitch.Oncethetwoprobesnoticethewaterlevelwithinthetank,thenthe
transistorturnsON&thevoltagebeginsflowingthroughoutthetransistortotriggerthebuzzer.

Whilechoosingabuzzerorspeaker,manyprinciplesneedtoconsiderlikethefollowing.

 Sizeoftheproduct
 ConsumptionofCurrent
 Typeofterminal
 FrequencyVoltage
 Volume
 Type
 AC/DCVoltage
 ThetoneisContinuous/Pulsed
 Fixing–Pins,Leads/SurfaceMount
 OutputofSound
 FeedbackOption
 PiezoElements
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7.9.1Advantages

Theadvantagesofabuzzerincludethefollowing.
 SimplyCompatible
 FrequencyResponseisGood
 Sizeissmall
 EnergyConsumptionisless
 TheRangeofVoltageusageisLarge
 SoundPressureishigh

7.9.2Disadvantages

Thedisadvantagesofthebuzzerincludethefollowing.
 Controllingisalittlehard
 GeneratesAnnoyingSound
 Trainingisnecessarytoknowhowtorepairtheconditionwithoutjustturningoff.

7.9.3Applications

Theapplicationsofthebuzzerincludethefollowing.
 CommunicationDevices
 ElectronicsusedinAutomobiles
 Alarm Circuits
 PortableDevices
 SecuritySystems
 Timers
 HouseholdAppliances
 ElectronicMetronomes
 SportingEvents
 AnnunciatorPanels
 GameShows

Thistutorialwillwalkyouthroughdownloading,installing,andtestingtheArduinosoftware

(alsoknownastheArduinoIDE-shortforIntegratedDevelopmentEnvironment).Beforeyou

jumptothepageforyouroperatingsystem,makesureyou'vegotalltherightequipment.

RequiredMaterials

Tofollow alongwiththistutorial,youwillneedthefollowingmaterials.Youmaynotneed

everythingthoughdependingonwhatyouhave.Addittoyourcart,readthroughtheguide,and

adjustthecartasnecessary.
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CHAPTER–8

ARDUINO

 Acomputer(Windows,Mac,orLinux)

 AnArduino-compatiblemicrocontroller(anythingfrom thisguideshouldwork)

 AUSBA-to-Bcable,oranotherappropriatewaytoconnectyourArduino-compatible

microcontrollertoyourcomputer(checkoutthisUSBbuyingguideifyou'renotsure

whichcabletoget).

Arduino

Uno -R3

USB

CableAto

B- 6 Foot

Note:ThereareseveralvariantsthatusetheArduinoUnoR3footprint.Dependingonthe

design,youmayneedtoinstalladditionaldriversforyourUSB-to-serialconverterbeforeyou

areabletoabletouploadcodetoyourmicrocontroller.Forexample,theRedBoardusesan

FTDIwhile theRedBoard Plus uses the CH340.
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Atmega16U2 on the FTDI on the CH340 on the

ArduinoUnoR3 RedBoard RedBoardQwiic

DownloadingtheArduinoIDE

YoucandownloadtheArduinoIDEfrom theirwebsite.Theyhaveinstallationinstructions,but

wewillalsogoovertheinstallationprocessaswell.Makesureyoudownloadtheversionthat

matchesyouroperatingsystem.

Theinstallationprocedureisfairlystraightforward,butitdoesvarybyOS.Herearesometipsto

helpyoualong.

BothusedifferentdriverscomparedtotheArduinoUnoR3.Makesuretolookcloselyatyour

boardanditsrespectivehookupguidetodetermineUSB-to-serialconverterthatisonboard.

YouwillprobablyhaveeitheranFTDIorCH340populatedontheboard.

HowtoInstallFTDIDrivers

HowtoinstalldriversfortheFTDIBasiconWindows,MacOSX,andLinux.

HowtoInstallCH340Drivers

HowtoinstallCH340drivers(ifyouneedthem)onWindows,MacOSX,andLinux.

OtherboardsusingadifferentarchitectureliketheRedBoardTurbo(SAMD21)haveabuilt-in

USBcommunication,eliminatingtheneedtohaveaseparatepieceofhardware.Formore

information,checkouttheblogpostondrivers:WhatDrivesyourSparkFunInventor'sKit?.

CLICKFORARDUINOIDEDOWNLOADPAGE

TroubleshootingTips

 Werecommendusingacomputerwithafulldesktopoperatingsystem likeWindows7/10

(avoidWindows8ifyoucan),MacOSX,andcertainflavorsLinux(checktheArduinoFAQ
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page for compatibility).

oIfyouarenotatechnicalorcomputersavyindividualandyouhaveyourchoiceofcomputers,

IhighlyrecommendusingaWindows7or10computer.Youwillusuallyruninto the

the least issues, if any, with these operating systems.

 WedoNOTrecommendusingaChromebook,Netbook,tablet,phone,ortheArduinoWeb

IDEingeneral.YouwillberesponsiblefortroubleshootinganydriverorArduinoWebIDE

issues.

 Asofthewritingofthistutorial(updated12-14-2018),themostrecentandstablerelease

oftheArduinoIDEisversion1.8.5.WerecommendusingthatversionoftheArduinoIDE;

youcandownloadthepreviousreleaseshere.

 OnWindows10,wedoNOTrecommendinstallingtheArduinoIDEfrom theappstore.You

mayrunintoissuesbecausetheOSwillautomaticallyupdatetothemostrecentreleaseof

theArduinoIDE,whichmayhaveunknownbugs(likethecompilererrorsinversions1.8.6

and 1.8.7).

 RaspberryPiuserswithRaspbianinstalledshouldusetheLinuxARM download.Wedonot

recommendusingthecommandlineinstallation.ItwillinstalltheoldestreleaseofArduino,

whichisuselesswhenitcomestoinstallingnewboardsdefinitionsorlibraries.

 Foradditionaltroubleshootingtips,hereisatroubleshootingguidefrom Arduino.

8.1Windows

ThispagewillshowyouhowtoinstallandtesttheArduinosoftwarewithaWindowsoperating

system (Windows10,Windows7,Vista,andXP).

GototheArduinodownloadpageanddownloadthelatestversionoftheArduinosoftwarefor

Windowsifyouhavenotalready.

Installer

TheWindowsversionofArduinoisofferedintwooptions:aninstallerorazipfile.Theinstaller

istheeasierofthetwooptions,justdownloadthat,andruntheexecutablefiletobeginthe

installation.

CLICKFORARDUINOIDEDOWNLOADPAGE
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Windowsinstallsteps.Clicktheimagetogetabiggerview.

Whenyou'repromptedtoinstalladriverduringinstallation,select"Install".Thiswillinstall

driversforArduinospecificboards(liketheUno,Nano,etc.)thatyoumayuseinthefuture.

8.2ZIP

IfyouchoosetodownloadthezipfileversionofArduino,you'llneedtoextractthefiles

yourself.Don'tforgetwhichfolderyouextractthefilesinto!Youwillneedtoruntheexecutable

ArduinofileinthefoldertostarttheArduinoIDE.

Whenthedownloadisfinished,un-zipitandopenuptheArduinofoldertoconfirm thatyes,

thereareindeedsomefilesandsub-foldersinside.Thefilestructureisimportantsodon'tbe

movinganyfilesaroundunlessyoureallyknowwhatyou'redoing.

ConnectingYourArduino

PowerupyourArduinobyconnectingyourArduinoboardtoyourcomputerwithaUSBcable

(orFTDIcableifyou'reusinganArduinoPro).YoushouldseetheanLEDlabeled'ON'lightup.

(thisdiagram showstheplacementofthepowerLEDontheUNO).

DriversforArduinoUnoonWindows

ToinstallthedriversfortheArduinoUno,youwillneedtopluginyourboardtoyourcomputer's

USBport.Oncetheboardisconnected,youwillneedtowaitforWindowstobeginit'sdriver

installationprocess.Afterafew moments,theprocesswillprobablyfail,despiteitsbest

efforts.

Openupasearch,typeinDeviceManager,andhitENTER.

Note:OnWindows10,thereisanoptiontoinstallArduinothroughtheirappstore.wedonot

recommendinstallingtheArduinoIDEfrom theappstore.Youmayrunintoissuesbecause

theOSwillautomaticallyupdatetothemostrecentreleaseoftheArduinoIDE,whichmayhave

unknownbugs.
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LookunderPorts(COM &LPT)tree.Youshouldseeanopenportnamed"ArduinoUNO

(COMxx)".IfthereisnoCOM &LPTsection,lookunder"Otherdevices"for"UnknownDevice.

Rightclickonthe"ArduinoUNO(COMxx)"or"Unknowndevice"portandchoosethe"Update

DriverSoftware"option.

Next,choosethe"BrowsemycomputerforDriversoftware"option

Note:SearchingistheeasiestmethodtoopentheDeviceManager.However,thereismore

thanonemethodofopeningthedevicemanager.ThelongermethodistoclickontheStart

Menu>WindowsSystem >System andSecurity>System >DeviceManager.
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Finally,navigatetotheArduinoIDEfolder.ThisshouldbewhereyouunzippedtheArduinoIDE

(e.g.itshouldbesimilartothefollowingpathwithadifferentversionnumber:C:\Program

Files\arduino-1.8.5\drivers).DependingonwhatversionofWindowsyouhave,youmaybeable

toselecttheUno'sdriverfile,named"Arduino.inf",locatedinthe"Drivers"folder(notthe"FTDI

USBDrivers"sub-directory).Ifyoucannotseethe*.inffile,itisprobablyjusthidden.Youcan

selectthe"drivers"folderwiththe"includesub-folders"optionselectedinstead.

Windowswillfinishupthedriverinstallationfrom there!Yourcomputerwillenumeratewitha

COM port.YoumayseeaCOM portnumberdependingonwhatiscurrentlysavedinyour

computer.Trytorememberwhatthenumberiswhenuploading.Ifnot,youcanalways

navigatebacktothedevicemanagerandpowercycletheArduinotodeterminewhatnumber

yourArduinoenumeratedon.
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ForearlierversionsoftheArduinoboards(e.g.ArduinoDuemilanove,Nano,orDiecimila)check

outthispageforspecificdirections.

DriversforRedBoardonWindows

Dependingonyourboard,theremaybedifferentUSB-to-serialconvertersonyourboard.Ifyou

areusingaRedBoardyouwillneedtogototheHowtoInstallFTDIDriverstutorial.Ifyouare

usingtheorRedBoardQwiic,youwillneedtogototheHowtoInstallCH340Driverstutorial.

MakesuretolookcloselyatyourboardanditsrespectivehookupguidetodetermineUSB-to-

serialconverterthatisonboard.

HowtoInstallFTDIDrivers

JUNE4,2013

HowtoinstalldriversfortheFTDIBasiconWindows,MacOSX,andLinux.

HowtoInstallCH340Drivers

8.3ARDUINO.CC-GUIDE:WINDOWS
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AUGUST6,2019

HowtoinstallCH340drivers(ifyouneedthem)onWindows,MacOSX,andLinux.

Blink!

Afterfollowingtheappropriatestepsforyoursoftwareinstall,wearenowreadytotestyour

firstprogram withyourArduinoboard!LaunchtheArduinoapplication.Ifyoudisconnected

yourboard,plugitbackin.

OpentheBlinkexamplesketchbygoingto:File>Examples>01.Basics>Blink.

Note:DependingonyourmethodofinstallingtheArduinoIDE,theapplicationmaybeonyour

desktoportheprogram folder.
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SelectthetypeofArduinoboardyou'reusing:Tools>Board>ArduinoUno.
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Selecttheserial/COM portthatyourArduinoisattachedto:Tools>Port>COMxx.Inthiscase

itwasCOM11.

Note:Asyoumovetootherarchitectures,youmayneedtoselectadifferentboarddefinition

dependingonyourdevelopmentboard.FortheArduinoUnoR3andRedBoarddevelopment

boardswithATmega328P,youcansimplyselectArduinoUno.CertainArduinoIDEversions

mayhaveyouselectArduino/GenuinoUno.
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WithyourArduinoboardconnected,andtheBlinksketchopen,pressthe"Upload"button.

Note:Ifyou'renotsurewhichserialdeviceisyourArduino,takealookattheavailableports,

thenunplugyourArduinoandlookagain.TheonethatdisappearedisyourArduino.
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Afterasecond,youshouldseesomeLEDsflashingonyourArduino,followedbythemessage

"DoneUploading"inthestatusbaroftheBlinksketch.
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Ifeverythingworked,theonboardLEDonyourArduinoshouldnowbeblinking!Youjust

programmedyourfirstArduino!

Note:Dependingonthearchitectureanddevelopmentboard,thebuilt-inLEDmaybedefined

onadifferentpin.Youmayneedtoadjust orpin13toadifferentvaluebefore

uploading.

LED_BUILTIN
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Conclusion:

Wehavegivenanincrediblycapablewaytodealandtodevelopasmartsystemfor

vehiclestodiminishnumberofdisasterscausedinlightofalcoholicdriving.Asthecreating

insightamongpeopleisthatvehiclesecurityisdynamicallycritical.Futuredegreeofthis

structureistocontrolthesetbackscausedduetoalcoholuse.Thissystem improvesthe

securityofindividualandinthismannergivingtheconvincingprogressioninthevehicle

businessregardingdecreasesetbackscausedinlightofdriving
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