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A plasna-coupled aenlconrluctor tlevice (pCn) bs been propoced, and Lta basl.c olnratione aa a
1)shift register, as a loglc tlevlce and as an optlcal inaSiDgd.evice have been reported.' The results

of f\rtber experlnente wt}I be pleeented here, to <lenonetrate tbe feasibtllty of tbe plaana-

coupled ooncept for wiiler applloetloag ulthout conplloeted IC gtnrcturee.

1. AotLve Ltne (tcttve pulee rlchyfng l'Ite )
In PCDr the infornation ia regeneratlvelytraneferred,as an fronn or iloffn etate of a ourrent-

oontrolled negative reeigtaace elenent. llhere eriste a delay ia plaena coupLtn6 prooess, which

ilepende on the dietanoe betreen elerents, antl. the tbtft or iliffirslon velocity of tbe plasna.

Uti■ izing theBe character■ 8tiCS,  PCD aray can be

operat● d ag an act■ 70■Ine(F■ g。 1)。           Vi

Fig.} chowe the ourent lnrlees of every thlrd eLe-

nent ln FCD ssray Ln aotlve ll.ne op,eration wlth tbe

spaclngs of J0 lL bctnccn elcnsats. l1l tbs elenentE

are bl.aaetl undcr nonoetabLe condltion ylth etable troffx

stste. lbe qurent grlge tnJecteil to tbe ftrst elenent

ls tranafe:red at mcoescivc eLenente and reaaheg to the

end of the a,rzay. Ib. tiEe G whtoh lg necded to trtgg-

er the nert elanent ls varled. by the enitter bLag volt-

aCe V* (ffg.e)r end the total traasfer tlne i. varled

frou 0.51 Jlsec to 1.1 feea tn tbte ilevl.ce. l{arimrn

triggertng tlne ia obtelneil wben V* ia equated to the

reiluoed ncak voltage VUr.

llbcn orlginal peak voltagt VO ts l.5V ana V*

Ls 1.5Y, the ncan trlggerirg tlne ls JB ne/step an<l

transnlsrl.oa velocitSr of the etgnal ie 9.9110 4*,/""",

rrhlob is an order hlgber lhan t[6 reportetl valuc in
geal-tlistrltmted PfFtr diodc 2).

2. Plasna-coupleil f3.ip flop

ft le poesible to oonstnrct E blstable mrltl-
vibrator or flip flop baeetl on tbe plaana-corpled

schsns. One era,uple of euch clrc"ulte ls ghowa Ln

Flg.4 . Ir thie case, a gate electrode forned by

ottfftt"too Ls ueeal aa a triggerlng electrods. Both

Fig。 l Active line Of
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Fig.2 Diagram of transmission
Process.

Fig. 3 Oscilloscope traces showing
an active-line operation.
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p03itiVe ana nogative voltago p嗜 ユ808 Can be appllea For triggeringe  Fig。 5 ■8 th0 0801110800pe

traCe3 8hOWic the b■ naw operation by negative tr■g80rltt pu■ 日●80 The Value8 0f VEO'R。 ,■l and R2

are Ch030■ in guch a wtt tLt, when the 18t e■ Oment at leFt i8"On", the voltago VE2 at the en■ ‐

tter oF the 2nd eloment become8 10"r th阻 the peak vo■ ttt VP2'WhlCh

ig reducea by p■ agna‐oouplod oFFoct o  When  the negative puユ 80 ■8 app■ _

■ea tO the gate, the pla8ma, Car=ylng 
―
ent in the 18t e■e■ont,  flow8

into the gate ana the 18t e10ment t-8 0FFe Si■ 餞ユtan●ou81y the peak

▼oltag● oF the 2nd olomnt decreage8 and tho o■o■ent beglng to t― on.

For the ilcvioe with ths ill.eta[cc of 1OO/L betueen elenenta n.ar{rnrn

frequency attalaed ls 2OOkXz. Etgher fregueacy olnrationr wtll bc

poeeible by uglng e devlce ulth analler illrengl,onl. Monostable nrltl-

vlbrator operat.lon ls algo aobteve<l by aLnost the ee oirorit ooa- Fig.4 Plasma―
coupted flip‐ floR

fLguratlon.

t. Elgb seneltlvc 1n6tug operatlon

A leteral PSItr tllotlc for:ncd bstrcen thc cnitter anil

oollcctor electrodca of tbs dcvice vtth book etnrctule

baa hlgDsr photoaenel.ttvlty than tho ssno d,Evlcc bas

rben useal ae a tbree teralna.l unlJunotton tranalstor

(ftg.6). f hlgb geasltlve iua€lng oporatlon 1g real-

lzcd uttllzilg tbte fact by approprlatc nanlprlatlon of

electrorle potenttah, as sbora in Fig.f. At flrst atags

thc basc clrcoit ls olnned. and a conetent voltags ia Waveforms of
flip-flop operation.applled to thc enitter eleotrode tbrougb a loeil leglgtor.

lltre elenent acte aa a P[Pl[ dlode, so it turas on and ataya at

B polnt tn Fig.5 vhea illunlnated. Succeedlngly' the baee

clrsul.t is oloseal. A oongtant voltage le appllett acroge tho

base anal oolleotor electrodeer and tbe elenent is conwrteil to the

tbree teminal negetlve resigtanoe ilevlce. So tbe operatlng

polnt Eovaa fronB to C ln Fl,g.6. Etrte C polnt ig the nornal rronx

statc and tbe tlevioc lt ready to p,erfon the usuat Bhlft regtater

olnratloa ag PCD. Actually the whole lnagfutg

operation iE aohleveif by applying: the baee

voltage a lltt1e after the firgt pulse of

ehifttng olook pulses.

Ue woulil llke to thanlc !r. lllarghlna for

B
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Fig.6 V-l characteristics of
PNPN diode and HCDT operation.
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Fig.5

belpfril tllgstreeions ln thls vork.
1)T. Suzukt & Y. l,lizushiqa, koc.
Solid State Devlces. 4O ('71) ;
Technlcal Pap,are fSSCC 2S (t72)
2)8. D. Crare, Proc. I3E jp2048
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(162) Fig.7 Oscilloscope lraces showing high
sensilive imaging operation.
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