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RotaryencodersarefundamentaldevicesformotioncontroIsystems・Foracompactequlpment，Smalllow－COStenCOders

Capableofabsoluteangledetectionwithhigh－reSOlutionarerequired・PreviOusapproachessuchasvectormagneticsensors

uslngtWOOrmOreelementsforXandYdirectionsaredifficulttoachieveboththehigh－reSOlutionandsmallsize・Thisthesis

investlgateSneWmagneticrotaryencodersbasedonmagneticpatternanalysis・Toachievehighresolution，theproposedsystem

usesalargenumberofsensorelementssetinasquarearrangementtosensethemagneticfieldprofile・Severalangledetection

methodsforhigh－PreCisionanglecalculationareinvestlgated・Magneticsenslngdevicesuslngnatives－Substrateandarrangements

andconnectionsofthesenslngelementsforstress－inducedoffsetcancelingareproposed・

Arotaryencoderchipuslngmagneticsensorarraysintegratedwithreadoutamplifiers，ADCsandangledetectioncircuitsis

fabricatedwithastandardO・25pmCMOStechnology・Theeffectivechipareaisapproximately3・8mmx3・8mm・Thechipcan

detecttherotationanglewithintheerrorof±0・36degreesatsamplingrateof2kHz・Theproposedrotaryencodersystemis

robusttothemisalignmentbetweenasensorchipandamagnet・Theseresultsshowtheproposedapproachisoneoftheideal

SOlutionsforsmallandhigh－reSOlutionabsoluterotaryencoders・
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