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Anovelsolid－StateimagerinwhichaSi－aValanchephotodiode（APD）isemployedincharge

StOragemOdeoperation，isproposedandstudied．

First，thephoto－electronconversioncharacteristicofthe APDimager celloperatlngln the

Charge storage modeis analyzed．This analysIS WaS Separately conductedin below and above－

breakdownvoltageconditions．

In the below－breakdown voltage condition，photo－electron conversion characteristic was

analyzed by use of an emplricalrelation between the multiplication galn and applied reverse

biasinAPD．Thephoto－electronconversioncharacteristicwasdividedintotworeglOnS，γ＝1．0

（linear region）and　γ＝0．5（sub－linear region）．In the operation under the sub－linear region

thelightdetectionrangeisdoublecomparedwith that of the conventionalCCD．Moreover，in

thisoperationreglOn，reSpOnSivltyVariation of the APD array can be suppressed with the aid

Ofself－quenChingeffect．

In the above breakdown condition，photo－electron conversion characteristic was discussed

byemploylngtheideaofcarrierfeedback．Forextremelyweakincidentlightrange，itwasfound

thatthenumberofoutputcountsobservedoveracertainconstant period wasin proportion to

thenumberofincidentphotons．

Second，tWOkindsoftheAPDimager，thedua1－gateCOnStruCtionand the capacitance－COupling

COnStruCtion，Withoutavalanchedischargedurlngread－Outtimewereproposed and demonstrated

byuseofatestcircuit．Photo－electronconversioncharacteristicoftheexperimentalresultswas

wellexplained by their analytlCalmodels．Design guidelines of the optlmum COnStruCtion for

eachtypewerealsopresented・　　　　　　　　　　　　　　　　　　　　　　　　　　　＼

A five element APDliner array was fabricated to confirm the suppression effect of the

Output Slgnalvariation．As a result，a nOVelhigh－galn and wide－rangeimage sensor without

initialmultiplicationvariationamongplXelswasachieved．
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