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B-4-2 Alpltoatle of Plam Gopletl Devloo to Solltl Stete Inags Sensot€

T.S:hlbata, E.Kodenr T.Tauenoto atd, E.Xano

!fisrahlno Eleotrloal Comnloattoo laboratocy

I{lpon felegsaDb and Belelbmc Publlo Coqporatlo, Ih,saahl.ao, [o\ro

A plaena oouBle<l gentooduotor ilevloe (pCn) fs oo of the lategrated tyDo fhaottoal tlevloes

ooaslatLng of tbc basic rnitE of tbe tbne-teroLaal surrert ootrollctl negattve reeletanoe
1)elcuats.' lfary fimotlong guoh ag ghlft regleterl va,rlotrg logi.o operatLos aail lcgtrg operatlos

oan be reall.zett us{ng tUs pCOj)'3)

lbe PCD optloql fnrgf.ng devloes follors tro al4noachea. fue ts a eelf-BoanrJlig ayeten, in

nbloh nagatl.ve resLgtaooe elemats Ln tb PGTD a,aay aEe ue€d as pbotosenaors, and soue resultg

ace abea,ily reported.. In the othel qretenra,n anay of photosensor lg attaohed to tbe PCD

Flg.l Dtagra,n of tbe PgD tuagp EeDaot

for a Unsa.r s€nsor sEDaJr. In thla ilevlce, the ohnlo eleotrodss (n+) arc fometl rea,r the

oolleotes of tbe eeoh eleuat. |ltbeac ane oq:nsoteit to the arttohtng gatea of eac.b thotosensor.
l{ben sne elernt of tbe ?CD ls n@n I tbe poteatlal To of tbe n+ eleotrode nbloh oo:nesponils to

trhls elerent ttrope ortn8 to the omduotlvtty rcilubtlo r*:oud the oolleotor regf.o. llhig

aoa,mlng cLrsul,t. Coqteclrg tbsee tro eyatena, tbe

latter is noro a<hnntageor tbaJl ths fecr beoause

of lower Dwer oosuqrtlonr hl€Fer Daldcagg ileaslty,

gragr-acale relnoituctl.on oapbtlfty eril so fortrh.

llha obJeotlw of thle lnper Le to IEoI,oBe a D€r

netbod of .om1nsin6 a aelf-seem€d sollil etate

luager uslng tbg PCD aa a Eoarnet, and tba re$rlts

of tbe er1nrlrenta1 fabcloetlon aae eleo lneseatetl,

Ftgue I eboro a tltegran of thla lnager obooitrtrr

potentlal tlrop ls agrlleil to tbs rttohlng gatc

of the lhotosenae, aail lhotootgral ls read

out. llhgn nmn etate ls ohangpit to the ioffi

etate ty the olook puleea, t&g Iroteatlal Vn

of tbe n+ eleotrode le reoovcretl to tbs baae

potentlal. lflele potentfal obangB le transf,emcil

sequentlally W tbe PCD ahlft-regleter.

llms tbe eoarnLug opcratlo of ths lhoto-

Benaocs a,:Eay le rcalizetl W tbs PCD.

!'16 anit blpola,r tyle photoEensor army a,!B

tleslgrsil anil fabrloetetl mooeegfirll.v to be

poted to ehor tibs eroslleat fcgflg
perfeunoes. hotogra$g o! a petlon of,

+Basa+

eEmitter--->
+Col. +

+Scln out+
( N')

eBasc+

Fl.g.2 lhotografh of, a portlm togetbrr vlth

tbe orogg-aeotloal vlev of, tbe devloe(Iiffi-type)

H.CDT N+ MOS P.D.
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ths 64-brt 0m-tyro) +na 128-blt (trrpUr-

ty1le) PCI) f!.ge ronaor togptber vltb th€ onoll-

vlev of eaoh lhotmeDrc ele ghtra La Flg. 2

and Flg. J, neepcotLrc\y.

f&prse 4 abce a typloal rarsfm of, tbo

f&otogteDAl togrtbm yfth ths drck nolm, uanucd

frm tbs 128-btt ln6e s€n8orlr A S/fr ratlo of

nore tben ,5 dB, rrhloh is reestcetl ag tba

ratlo of tbe eaturateil Deek s{grrrl to tbe

peak of tbo ahrk nolae, ls obtalnsd rlthorrt
a4r aolse ertnliqttng olrgtrlt. ,I'hrg Talug Ls

htgbs:r tban tho value obta;lreil frm tbg

oorentLooal l{€Fi thotoaensoa a'rcry rlhtoh

ooncl.gtc of photoillodea, eultohLog tffifr
and a lOfi ghlft-leglster.

FfSulo 5 ehors a ploture taba nlth the

ltnear altay of 128-blt lngs ssnsor.

llte rerlte of tbc abwu-mnttos<l PCD

f.ngC:rg tlevtoer are a6 follore:

1) Ths et:rrofirrs ts elnple beoawc one blt
La ooqnaed of utt elennt of tbe PGD.

2) Ihe PCD soaaner olnratca stpr ths

fregrrenry m,ngp of DC to aemral I{El.

Ftg., Photograph of a lrqtlo togptbe rlth

tbe oeou-s.otlod vtrr of tb ilrvloc(ffp.-tl.pe)

Il1.

Dlsk

Tr {0Opfr/illv. Er 2yno/dtv.
F1A.4 $ploaL rawfora of tbe gotoslgnal
togsther lrlth tbe derk aoLee maenuetl 1ton
tba 128-btt fnaelrg ilevloo

FlS.5 Pleturc tabn rlth tb6
lt -btt fmefng davloe

EEr[ Gdc Cot. fCA. Eri. BesG{ ,l--{-
| /t*=a!, ,/ ,{rr/ ,A

,) ths total pdo! oosoqrtlo ts lcilapeartent of the lergtb

of tbe a,Eay (1.e. blt-nunber).

4) the egtb nolaa le guall beoause of lor olook plae voltego.

Yc volil llb to tbank h.T.SugukL fol moy belDfuf

<llgorgsl.@t tn thte uek. Sore of tb drEvtoeg uged l"a the

nork rere fabrl.oeteil ty Okf EleotrLo Colnqr,
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