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This dissertation describes novel solid－Stateimaging devices withinherent MNOS

memorygate whichis capable of signalprocessing on theimage plane・

For the purpose of clarifying the opticalwriting operation，OptlCal writing modelis

established by extending the operation theory of an MNOS capacitor developed by Chang

and Lundstr6m et al・The modelis confirmed by the experimental results．Itis found

that abias charge transferredinto theMNOSmemory capacitorfrom photodiode，in addi－

tion to the signalchargeisimportanttoimprovethe writing ofthelowlightinputs．Both

enhanced writing and wide dynamicrange are obtained underthefollowing optlmum bias

COndition：a PreSet photodiode voltage of5V，a memOry Pulse voltage of35V amplitude，

and a1－10／LS duration・Moreover，it was found that the stored charge signalcould be

nondestructively readoutfrom drain output under a given biaslight，prOVidedthe drain

VOltage VD WaS biased higherthan the surface potential¢M。below the memory gate．If

VD＜毎G，however，incominglight signals are detected regardless of shiftsin the aat－band

VOltage optlCallyinduced during the writing process・The reproducedimages of readout

andincominglight signals are demonstrated using a5×52－D array．

A simple modelis also developed whichis capable of predictingthe product of

incomingirradiance andthe nat－band voltage shift of the memory gate，Whichis propor－

tionalto the exposinglightsignalin the previous write cycle．Preliminary experimental

results are presented which confirm the model．The optlCalmultiplication featureleads to

areal－timetwo－dimenbionalimage processorthroughthroughwhich spatialconvolution or

correlation can be obtained．

－　63　－


	7.pdf

