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Applicationofhigh－SpeedvideographyextendsovervariousfieldssuchasoptlCalscientificmeasurementsandmotion

analysis・Theseapplicationsoftenrequlreimagesensorswithhighsensitivltyandhighgrey－SCaleresolution・Thebottleneckof

high－Speedimagesensorsisthedatatransferfromthesensorchiptoanexternalmemory・Asolutiontothisproblemison－

sensorimagecompression・However，becauseoftheveryhigh－imagedatarate，COnVentionalimagecompressionmethodsare

notsuitablefortheon－SenSOrimagecompression・

ThisthesisinvestlgateSahigh－SpeedCMOSimagesensorwithahigh－SenSitivltyPIXelcircuitforglobalelectronicshutterlng

andacolumnparallelcyclic12－bitADCarray，andparallelimagecompressioncircuitssuitableforintegratlngOnhigh－SPeed

CMOSimagesensors・Inordertoachievehigh－SenSitivlty，eaChpixelhasachargeamplifierforhighqcharge－tO－VOltage

conversion，andtwosample－and－holdstagesfortheglobalshutter・Ahigh－reSOlutioncolumn－ParallelcyclicADCwithabuilt－

innoisecancellerisproposed・Thefabricatedchipachievesthefullframerateinexcessof3，500frames／sand12－bitresolution

forthefirsttimeasanADCforhigh－Speedimagesensors・Thein－plXelchargeamplifierachievestheoptlCalsensitivltyOf

19・9V／1xs・AparallelprocesslngarChitectureisproposedforon－SenSOrimagecompressionuslngaPrOCeSSlngelementarray

andadatabuffbringschemeforparalleldataoutput・ThecodingefficiencyandhardwarecomplexltyOfseveralimagecompression

algorithmsuslng2－DDCT．sarecomparedbymeansofsimulationsandloglCSynthesisanditisrevealedthatanalgorithmwith

a4X4－pOlnt2－DDCT，ZigzagscannlngWith4blocks，andl－DHuffmancodingisthemostsuitablefortheon－SenSOrparallel

imagecompression・Apossibilityof realizinglO，000fpshigh－SPeedCMOSimagesensorchipwith256X256pixelintegratlng

16imagecompressionprocesslngelementsisdiscussedbasedonloglCandlayoutsyntheses，andpost－layoutsimulation・The

resultshowstheeffectivenessoftheproposedon－SenSOrimagecompressioncircuitsforachievingahigh－frameTrateimage

sensorwithareasonableincreaseinthesiliconarea．
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