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Inthisthesis，methodstoexpandadynamicrangeofCMOSimagesensorsandcolumnparallelcyclicADCsrequiredfor

high－Speedandlownoiseslgnalreadouthavebeenstudied・Asafirstmethodtoexpandthedynamicrangeofimagesensors，a

newpIXelstructurewithaplnnedphotodiodeisproposed・InthispIXelstructure，aPIXelresponsehaslinearandlogarithmiC

CharacteristicsforthedarkandbrightreglOnS，reSpeCtively・Perfectchargetransferthatisrequiredforthelinearresponseinthe

darkreglOnisverifiedbyuslngadevicesimulation・Thelogarithmicresponseduetoanoverflowedchargetoexpandthe

dynamicrangetothebrightreglOnisalsoconfirmed．

Anothermethodtoexpandthedynamicrangeofimagesensorsisbasedonahigh－SPeedsignalreadoutandmultiple

exposuretechnique・Maximally4differentaccumulationtimeslgnalsarereadoutathigh－Speedduringoneframeperiod，and

aresynthesizedtoreconstructawidedynamicimage・Aprototypeimagesensorusingthehigh－SPeedreadoutofmultiple－

exposuretimeslgnalsisdevelopedandevaluated・Fromtheexperimentalresults，thedevelopedimagesensorachievesthe

dynamicrangeof153dBbyemploylngeXtremelyshortexposuretechniquethatisshorterthanonehorizontalreadoutperiod・

Acolumn－parallelcyclicADCwithhighspeedandhighresolutionisanessentialbuildingblockinordertorealizeveryhigh－

SPeedsignalreadoutforthemultiple－eXpOSuremethod・Acolumn－ParallelcyclicADCwithlow－Offsetandimproved－aCCuraCy

isproposed，andthemeasurementresultshowsthatadifferentialnon－1inearity（DNL）ofO．3LSBat12－bitresolutioncanbe

achieved．

ForextendingthedynamicrangeoftheproposedWDRimagesensorsintolow－iHuminationreglOn，alow－nOisehigh－

resolutioncyclicADCwithanimprovedarchitectureanddigitalerrorcalibrationmethodisalsoproposed・ThemeasuredDNL

OftheprototypeADCisO・8LSBat14－bitresolution，Whichisthehighestresolutionasacolumn－ParalleltypeADCforCMOS

imagesensorsamongcolumn－parallelADCseverreported．
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