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A plasna-couBleit eenLco,nduotor ilevloe (pCn) Ues mry lnteresttng lmopertiee ae e
1)づ )

ftmctional devl.ce. l{any fi:nctlons have, so far, been reallzeil by using a plasna-coupled eeheue.

In this paperr the reEuLts of the reoent adrranceE l:r the PCD are preaentetl.

1. Iogto operations : Sasic strucfiEes for AI{D or 0R Lo95.o are sborm. l-D Ftg.l. llhe upp€r

two elerentE act as the lnput elenents, and lo6to outpute are <lerlverl lbon the lorer elereat"

lllhe operatl.on nekee use of the effect tbat th€ dlegree of cleorea.gtng of tbe pak-polnt voLtagB of

the outlut elenent riben both tnput elenents a$e nonn il.l.ffers itrastlcelly fbon tbat $hea eitber Le

'fotln. Flg.2 shown two exa,qrles of tbe stqrotute for S0! loglc. Ia Flg.2(e), srhtstdrng effeot

of an ohmLo gate agabst speading of the electaon-hole pLesna, ls ueedl to raaLize a SOI operatio.

In tb€ oase of ffg.2(b), the no.J elenent !.s contlmrous\r ttrrned. on. I{hen tbe uo.1 elensnt firrrrs

olrr tbe no.2 elernent turrrs on ln trmefeezroe to the troo{o 8be potentlaL et tha enitter of tbe

Latter rlecreaseg b5r tne ohnic drop acrosg tbe co@@, resJ.etor Rrr aail the ao.{ elenent ren*tns ln

t'he noffn state. A half adder ooastnucted fron tbeee 1oglo elenentsrill,:sectly corpled through e

siLicon substraterls Fbora la Flg.t. In Fig.{ a,re ehofltr the osoilloscope traoes loiUcetfnga ha,lf

adder olnratLonr by tro-1ftase clock elgnale.

2. A fieliL-ooupled legenerator : h oonstnoting a log!.o ol:lgtrl.tr lt ts often reoeseartrr to

tra,ngfer the lnforc.tLon to a rHetant potnt l.to a oblp, or to a point ln anotbsr ohlp. A

r"egenerator ctrcuit baE been tlevelolnd for this prqpose, rftl.oh na,be use of a fleltl.-corp1eil effeat.

Ihe baEl.c eonftguratim is shorn ia'Ftg.l, nhere P and Q a.re obmlo electrodes. lfb€n tbe A

elenent iE nontr, the p,otenttal of ths P electrode, Va+, decreeses, orlng to tbe ooituotiv{.ty

nodulatioa aror:nd. the colleotor :regl.on. l[hls Ls shown l$ 31.g.5. Ifben P and q are cmrected,

thLs drop gLves riee to iteoreastng of the pee&-polnt vo1ta6el Y"r of the 3 eleneut, ae Ehonn in

Fig.6. ft te eaeily aeen tbat tbe nourtr or noffn etate of tbe A eleuent ts trane-

ferreil to the 3 eleneat by applyfag alEnolnlate btasta6 volta6e.
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By opttmn dlestgn of the eleotrode

eonf5.gurat5.m, lt is podsible to drtve no:re tban

five elenents ty et4g1e P eleotrode. tr'i9.7 ghovs
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a pLasna-couplecl d.ecinal ring-counter

utll.tztng thts fleld-corpIed. regeneratol.

An nontr etate that a,:rrivee at the Laet

stage retrr::as to the tnttial stage by

a fieLd-coupletl effect ciue to acld.itione,].

P and Q electrod.ee.
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,. Storage-node olnratLor fon hlgh sensLtive lnaeirrg I

a PcD optloel rnasing devloe follows two aBp:roaches. one is a
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self-soannlng aystem, tn uhloh negattve rgslsta,aoe elenents Lrr
Vl

the P6$ army a.re useil as lhotosensols. Vz

In th€ otber systen, ele a.rray of lhoto-
senso?s ls attaoheil. to the PCD soanntng

Erritoh clrault. Irr elther ease, an

fnaeLne operatl.olr $ltb the htgbest F■g.7

eenel'tlvlty ig obtalned by enpLoying a etora€e mode. The equtvaLent cl.rslit of the E-type ?CD

elensat vLth a nhookn etltuoture Ls exlmessect as Ln !'!.g.8. [he storage-mode operation is r6a].Izgd

tg uttltzlag the equirralent phototrangiEtor stnrcture. Forastorage-nodeoperatLonr, the voltage

bl'es eorois the base anil. the collector electrotlee are renovad rturlng a tlne inte:cnal- f. At the

flna'l terntnal of the atona8e tlme, an {nEtantanreous ourcrent flons thousb 16g *d 16 *d nakes

the palc-point voltage tleoreaee. for a monentp ae shorzr In Fig.!. A $rffl.oiently la,ree t*:,cn
le tlesfueal for an effioLent stora6e-node olnretlo. Flg.10 shoils tbe varlatlon of tbe pak-poLut

volta6e A Yp v8. gtora,ge tLue T for narlous lllunfuratlon lateueity. Adtd.lttoneL calnoltanoe ie
attacbedt to CO bf uslng netal-orldre-Eubeti*te etnroture .
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