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Ananalysisofplasmacoupleddevices（PCD）anditsapplicationtoimagesensingare

presentedinthispaper．

PCDanalysisconsistsoftwosteps：Onestepisthelumpedanalysisoftheconduc－

tancetransistor（CDT），WhichistheelmentdeviceofthePCD．Thecurrentdependencyof

theamplificationfactorandswitchingwaveformsareexplainedsuccessively・Theother

stepistheanalysisofplasmacouplingbetweenCDTsinasemiconductorsubstrate・The

analysisshowsthattheplasmacouplingeffectissubjectedto“Ohm’slawinthepeakpoint

voltage．HTheproportionallumpedparameterofOhm，slawisnamedHcouplingresistance”

whichindicatestheplasmacouplingstrength．

Itwasalso evidentthattheplasma couplingeffrctshowstwo different operation

modes．Onemodeis“theelectricfieldcouplingmode”inwhichCDTsarecoupledthrough

theelectricfieldinthesemiconductorsubstrate．Theothermodeis“the chargecoupling

mode”inwhichCDTsarecoupledbythechargesaccumulatedaroundtheCDTintheON

State．

From the analysis ofthe PCDscanner，itwasshown that an asymmetric emitter

structure and a comb－Shaped base structure are effective for widening the operational

marginofthePCD，andincreasingtheswatchingspeedoftheCDT．

ToshowthefeasibilityofthePCD，alinearimagesensorhasbeenfabricated．Inthis

SenSOr，aneWtypeOfphototransistornamed“high－lowjunctiongatetransistor”，OrHITis

usedasthephotosensor．ThePCDisusedasascanneroftheHITarray．ThefabriCated

devicehas512－bitHITsensorsina25umpitch．Thesignalfrequencyisabout2MHz．
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