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SOS($llcon on $apphlre) technology bae a nunber of advantagee tn achlevlng hlgh

perf,ornance MOSLSIs. How€ver, lt euffere fron poor oontrollablllty of the threehold vol-

tale caueed by outdlffueion of A1, and lor yleld due to lnterconnectlon defects caueed

by the steps. The TOCOS(Local O:ddatlon of SLllcon) technlque could avold eome of the

drawbacke of, the conveatlonaL sos procesaea. However, the long oxldatiou etep at hlgh

tcnperaturee(>lOOOoC) needed ln the LOCOS procesa resulte ln undesLrable impurltlee and

strese 1n the elllqon fl1n, rhlch nakcs SOS devlcea nore lealqy. Coneequeatlyl a J-ow ten-

peraturo proceselng technlque for SOSr/LSIe needs to be developed.

In thle paper we descrtbe a nes eelf-allgned oxlde teolatlon technlque shlch glvee

hlgh yield SOS/LSIs. The nen technlque utLllzce thlck SiOA f1Lm grorn by chenlcal- vapor

deposltlon at lou tenperature(<5ooo0) as flel-d oxldee rhloh are burled betroEn the e111-

con telands, and ts called Local lurled p:dde IeoLatlon of $oS(LOBOS). The key proceee-

lng steps are ehorn lu E[9.1. The photoetchtng procese utl]-lzes the fact that for ultra-
oo

vlolet light(]5OOA<A<4,OOA) botb the eapphlre and the S1O, fiLn are traneparent, but the

elLtcoa flln(-lln) ie opaque. Iherefore, thc ne6atlve photoreelst on the 51Ot flln depo-

slted on the eapphlre eubstrgte le exposed to the ultravlolet llght proJected fron the

back surface of the sapphlre eubstrate, but the photoroelst on the elIlcon f,11n Ls not'

After dJ.eeslrrl-ng the unexposed photoreelat on the elllcon f,iln, the thlck SiO, fl1n ou

el"llson lelande le renoved by ahenlcal etchlng. Through these eLmple photoetching stepet

the LOBOS struoture 1r reallzed.

F19.2 ehowe the etep helght of TOBOS and the conventlonal structure measured by
ilrro
Taly atep . It le eecn that the etep hel-gbt ls reduced to Leee thaa I OOO A rrlth the

I,OBOS tecbntque. Fig.J ehows scanning electron uicrographe of the fabrlcated slltcon-

gate SOS/MOSFET. In thE LOBOS structure, potycrystalltne slLlcon rlrin6e encounter nuch

enaLler dtfference i-n hei.ght at the edge of the elllcon Lslande than ln the conventlonal

caesr whlch nakee lt poealble to forn flacr patterne. A ehallor groove tB obaerved at

tbe oxide-ell-lcon traasltion ln LOBOS I. Thl.e groovo can eaelIy be reuoved by proper

anaeall-ng and the eurfacc ta oonpleteLy planed ln LOBOS II.

fyplcal device charactorletlce of n-ohannel SOS/MOSFETs w"Ith LOBOS structuree(LOB-

OS/NSOS) ate sunnerlzed ln Table I together rtth those of conventlonal etructurea('Cozv,/

NSOS). The threshold voltage VrO 1e lorer and tbe channel oonduotance(or noblUty) is

about 5 % I*gar ln LOBOSr/NSOS than that ln Conv.,/NgOS. Theee are coneldered to be dua

to the negllglbly reduced outdlffualon of AI durlng ths davlce proceealng of LOBOS,/NSOS.
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The leakage cument lu LOBOS/NSOS le the Bane aa 1n Conv./NSOS. Thls lndlcatog no lnc-

reaee 1n contanination or strese ln LOBOS,/NSOS.

Tb,e fol-Iow'Ing features are the advantages of the developed LOBOS technigue:

(1) Reductlon of the step beight, whlch glves 
+(S.>_

good1nterconnect1oneanda11owsf1nepattera1ng.ffioSiEtching

(2) Prevention of dlffuelon of lmpurltlea fron

eapphlre into the sll-lcon flln, rhloh rseulte ln

the enaLl leakage cument and lnproved threshoLd

voltage control1ablllty.

t]) Ellnlnatlon of parasltic l,[OS tranelatore at

elde raLLs of thc slIlcon talande.

(4) Preventlon of dopants fron dLffuelng to the

eldE ral1e of, the sLllcon lelande, rhlch naltee lt

easler to realize sbort cbannel devlcee vlth hlsh

punchthrough breakdowu voLtage.
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(B) LOBOS Slrrrcturc

l[9.2 Step belght of Conveatlonal end LOBOS

atructure neaaured byttT"ly 6tepn.
Table I Devlce charaeterl.etlce of LOBOS,/NSOS

aud Conv.,/NSOS,
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LOBOS,/NSOS 2.5.2.65 5.7-6,? O.95-2.O

conv./Nsos 2.7-2.8 5.3-6.4 0.53-2.3
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oDevice Fabrication

R[g.l Prooeselng stepe of eillcon-gate
SOS,/!{OSFET ntth tbe LOBOS Btructurc.

(c) LoBos Il

S[t.] Scannlng cleotron nlcrographe of
Conventlonal and LOBOS etructurear
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(A) Conventional Structure


