METHOD FOR FABRI CATI NG SO DEVI CE TECHNI CALFI ELD
[ 0001] The present invention generally relates to a
worbdead418er fabricating sem conductor on i nsul aCVAUS2006/014626

(SA) devices, es to a

met hod for fabr?@g?lngiéggﬁﬁggegra% Jhgh?EUItS havi ng

devices in both the thin SO |ayer and the substrate.

BACKGROUND [ 0002J The TRGBI¢4FEFDpr esent day

integrated circuits (1Cs) are inplenented by using a
[0001p! Ui présynt Ghventivh @M etded do & inethdd & ffgtitating amsdosduotson insulator
(SOI) (d?vflce§ )aﬁ I?clarl?] alrtgctﬁ%ﬂ)ergl {%&%g}f{ﬂ){& )%? gt]tin?gsgg IHls %xg{ed r:ﬂ-cﬁiltschavmg devices
lnbmhﬁﬁﬂ%ﬁ§91@§H3W1We$%ﬁmﬁed usi ng both P-channel and

N-channel FETs and the ICis then referred to as a

conpl ementary MOS or CMEECKGROUWND. Certain

i nprovenents in performance of FET ICs can be realized

[0002tJy fl"f?er gilij&gy top ?reé:eEtTéayl &cg@atédhéu‘gul! QW arQ o?rﬂ%n&:@ '%9 LﬁQxBQQ plurality of

over an |1 nsul at or y
intrcgpAIed S FOED (i G BT h 5P o lsmeta & soptmios ffighdggtfect transistors
(MOSEET kimod @ﬁﬁftorjs)u rmag 103 rareﬁlaﬁﬂ)cfoh&ﬂ cuan@mh heaael faN-channel FETs and

the ICo Q ﬁxter?;e%rr% tlg Igs le%BS §/IOS oﬁ* CM%SQ:%%I tC%gzgﬁj }ﬁﬁ)rdva]-lents 1r11: performance

ons bricate at
of Fﬁgdﬁe cehfi reaéxéedi lw ﬁomngs@ﬁfﬁ“&nla dcthiB raysi Hoerigpduqipy gpaterial overlying an
msulaii)H [&9@ I i%h bddBooniiiel & Lﬁ)dhla{oﬂ(%el) FEﬂ’J Bor S S5chib® ToBGurictibn capacitance
and h%nrc% 6 uo?)g’rété gt:‘:l hﬁ%}ier s%%edg ﬁ%g@gr Ya’nﬁligeo &) Q%gr%rnt %B tl;otn%‘] qlgwg@rl to fabricate at
least symy deyésss i demeeicanducton eubstiafe ﬁhawmoctbﬁei tretlasr lavery € nhe deviggydgyued in the
substtﬁ@ itoh @xaﬁx@lgpl!nﬁxhat/é/ b&er thbal ﬁb&gfeﬁhﬂdcaﬁ st thigher voltages than devices
R ai se nd nore MOS transistors are needed to
orm et ﬁ?m?ﬁ‘moﬁ Birated circuit function. As nore and
nmore transistors are designed into the IC, it becones
[0003] np & tha nemutlexity pi thenirtegrrfed dricyits ingfeases giogi agd mpre VRS transistors are needed

to implbA4H® &lﬁtlQﬁéatépc&maﬁnEtﬂﬁ Ss Zrﬁ‘or@fmdt B8 h@sfs%ﬁadr@ Sesigned into the IC, it

reasonabl e I i abl cture
ol SRS B S SN, Py T RS S 1€ romain
reasotfable amd the ILnan beraliablyenagufzgiredt Nbrinking fhe siaeofran quwt@tlwhes that the

minin@fn f@attltré 8% @kt il he nﬂﬂlrﬁﬁmmh%@gﬂe%g ) ﬁﬁrﬂ&ﬁtﬁlﬂ splaéﬂ};q)%tweénslmes is reduced.
reduced NDS tranS| stors have now bee

gre
MOS rtr@l&g@g&aﬁfedlowﬁée%rﬁflv re%?déﬁ thf: ﬁ%mtgaé clb‘gee %ﬁter %eatéods Pf the transistor
is lest then dir_r gt toSétSOfanarﬁbtekﬂﬁm) inhadih. oMethos akevionslyl tsed nfgmvite deyices in the
substrét@ '3? -an S%I gt‘:.{% B@%ep (ﬁglg n&rb§¥ﬂleotu %h}évé'ltﬁceﬂmg ernﬁtgﬂ fe&t@r% §ize in substrate

evices I n strat structure, however,
devicg ¢ #re Frafizedhig thgidpvaces Brmape iy t%f‘v‘émf‘?’i‘éc%‘?i‘ﬁ%r ¥R mum f eat ure
size in substrate devices as are realized in the
[0004glev iAﬁ@)Sdnng{ Iitﬁd déstiatidh® rirdvida aSedvhod dordidigricating | S elevicep 0D minimum
featurfe a:%o r]%' ?cg 1% ]é de%ilséelg go eﬂsrg la%eﬂD Q%Rerdq}{ét}gg ffcﬁ' f%%EJ&QQ S(SIOJevmes having

avi ng nimum f eature_ si ze.
mininpyg é@emqetsrze ﬁ“bs?f"tte Heyicgre sFyrtpsiares ofhgs devrrlle featuese prd gipsaggpristies of the
preseffBiVaRGn fvlll bécals bpakit BGmILI subRYiefiQBtailAVdestelptitn Mhd1thENappended claims,
takengxgcgop rcb?n wx%neasaﬂcc%‘;ﬁ}ggngl:ng drglﬁl\xll sCarel %1? F)g {ggné%etec cqi’t;leelgétgzaéa%c round.
invention will becone a arent fromthe subsequent
detai |l ed description aﬁ%ﬁi hded clains, taken in
conjunction with the acconpanyi ng draw ngs and t he
[0005] or @gﬁétmgi i @ﬁ)hiaéd:ﬁl- fabiicating aasaducbxaﬁkgr@uﬁﬂlatoBldeFdeme The method
inclu esé rﬁl 8noen gIbO r(r)xg)n-lt rov% t E?%FOC%S%%%V%I can su tefh?iﬁ[lé £ %Bxh) st&lline silicon
layer jomezlying dlg, subsftpatemed eniseel rerpfom b}r g\gl}eg:ptng lager. A gate electrode material is
depodiWBHAE batStnad b kRS a%&t& 16000 ShtSdh it EmPa d8@maning dopant ions are implanted
nonocrystalline silicon
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| ayer overlying the substrate and separated therefrom
by a dielectric layer. A gate electrode material is
wdemﬁsﬂztmd and patterned to forma gate el ectrede/apaea14626
und ty determni n SnoBhE
into tﬁep mf)nocrtysta [Hé ts%m(%r%/l%yerrr%shng%e P %ﬁg : Jég gs alml 1?120 ﬁ?aF’lal)l}aeslf toufolrm gpaced apart
SOUTCF hrei dein eegiohsoia tthegramoerystaline silippni layen A interghs nopesrystglling silicon substrate

usingHRAG L6k 28 Pddoh inSMdf SRk &ﬂdmdd’p&iem apaf® gévid Segioﬁs i'n f#® monocrystalline substrate.
i.ne
Electrr‘ﬁgpco t?%s eatluinlf%néle‘itllh?tf%ngaﬁt tée d%’fﬂgdedge rneéw’fshe spacer as
an ion inplant mask to form aced apart device
regi ons in the nBREEDESCRIPTIQNOLGHE PRAMENGE| ect ri cal
contacts are then fornmed that contact the spaced apart
[000dj eV iITae ple@f @VtationBil BkreHBORE Bt @reohjulrtibRAU NeTollowing drawing
0 The en herei nafter be
ﬁguﬁ'[é ‘%grelnkl)lé%nﬁnﬁmgsoﬁrjmte lﬁ(‘f?%ﬂrl}e%vs\ﬁ T %wfi‘%één foll owi ng draw ng
igures, wherein |ike nunerals denote |ike el enments,
[°°°7énd Fifhel Hi whptely ifsstte, 1YISS§6WéW?C€SéISF695 iny feqadansst with various
emboldithefitf 631% iBe@ioh,0n, process steps in accordance with
various enbodi ments of the invention; [0008] FIG 12
oody| | 84 12 n Qi At substrate
[0 él e; : gélﬁieé the gogpéaﬁﬁﬁl%ﬁ)rcal’s FHlust rates, in cross
secti on a substrate diode in accor dance wt h an
enbit Hetthemstioaln dlusEaiRents eSS TRPAI £ ERPSERSERAPTH eRgordance with an
embodRNF thd taeenti@l | owi ng detail ed description is nerely
exenplary in nature and is not intended to limt the
invention or the appl igahir@p serpgRSv Of the
| nventl on. Furthernore, there i's no intention to be
any expressed or inplied theor resent ed
[0009(]he T’H? @ﬁ%\ﬁl}l%ﬁetaflg%%mnetéqn i§ {n«ér exealg@f(yglfla agncblts %tfmtended to limit the
invenSiomaTBlfe)apilication @ndf usds|oO tht ingertied. eliuttginete sigrd iphd ipwrntioh @OkMbund by any
I CIRLd 53 % bihd R RbiSr B bR ol SRR §ulin thy
exme’s:%% ﬂgﬁn%dact B}ﬁe} @d by redent’éejzgr at edlem rcu?‘t) 2% oy or e
followipg dtadled flessriptioph various embodi ments of the invention.
Al t hough the term "MOS device" properly refers to a
[001(11 eV iFDES. hay sdhgmasicalip tllaktragaﬁeﬂm& bteps tiar @i enaaufgbt@nof@XIMIES igagraied circuit
20 1n ﬁg'og&a%e%th Jan(ﬁlg eIngc[dmle s o!f ﬂ}gqn\}éf?tﬁg tAIﬂI:l(nglg h]g l{&‘mt"gll e(IC@l{}C" properly

any sem conduct or evi ce that inc con
feferSgtaf1 devese dpvinegaretal etedlasiede pit ag|oxige ea ipfatop étﬁafa@t W\Vé’e used fhroughont
to reﬁﬁ&cﬁﬁﬂy&iex)nc&rh&ftori BvifOhhtt 1'h@tﬂﬁﬁ a QMfdlictitte gaa& €ledtid8dl (vak@ér metal or other
condx(c\ﬁl'\?e I{l&@@%!ﬂé%xtl 1sv30s19 onecg ct)evreﬁ'ear a{re]: S C grr(wfsl’ rcga tofe Odle|1' mts#feﬁor) whicch in turn, is
posmonqd 9% 12 genigaadusiob Sdbten s thesn Flydstatl‘sema’fbpdnp@m qolyre el g of CMOS

mtegia{éa sgthabes 11ﬁét{afé&| I van%ﬁ)s sltegs lh kile W hrabeobt cmrsJ dASes S e@ﬁ kihoRm and so,

in thef Jﬁlte{eﬁt o? H{?{%gj’r glgx{y 08?%6[}0821 s&eg/s w1ﬁ,§ﬁ1§;% tlgﬂ%d bgﬁtgi\l\fperetm cB‘ wﬂ? be omitted
entirgly Wllhoujmtoyldbg thpall knome drobass @faﬂy Aﬁ@pt@h m thys illpgtlativelgmbodiment integrated
circuf® B &t @AIGAUirbli€ lhY i BN bisPsppNdabls RARd Bic¥Rh bf K@M thannel type MOS
. _process details. Al though in this illustrative
crclitnhodi ment integrated circuit 20 is a CMOS circuit,
the invention is also applicable to the fabrication of
[001] siAsgllustratddam Bl 11 tipmethddSn agopanct witlh @6 Einpodiygent of the invention begins
with bllolllulﬁé E%ﬁcgm&u@to}: éu@tratl 21t H’ﬁe %&c@&ﬂctb&u@sﬁ&g Es%é?&‘ﬁal}y\ﬁ Elhcon substrate

one enbodi nent of the invention begins wth provi g
with 3 mopqerysiliRR EtcoT 1 B% fqmagder vorying priRoneeysallig ah@tla?mer it 24. s
used &erbﬁ,tthea&mm"shq@n @afyéi'f' atd "giliconSsubstra@'nwit] (bl Sted ad encovhiiaks the relatively pure

& ; 406 b Wodh admixed wi

ounBRQEEBLS) L SR LN b T NS i i
otherw@}—néqtshsuc}t zﬁégelfr@plﬁrg, cap), prdghe lpkgycéfonm shbsfantial]y| ponggaystalline semiconductor

substrate” will be used to enconpass the relatively

pur e -2-



nonocrystalline silicon materials typically used hi
the sem conductor industry as well as silicon adm xed
woi2ode/1astser el ements such as germani um car bonpCang2a06014626

mateljlall kﬁfoﬁo% sth{ sﬁllé lta%p %ﬁ @*}D £ JIRNQ le[e An%tllonlogﬁl channel and P-channel MOS

sem con orrra nocrysta Ine Silicon
transistors,Mopochstaiijacedicpihsubsyate 26 rithbe wed B thrifemation of 2 aﬁarate device herein

illustite€ Rad e Jundtt@dlbcrea Mbln&i'}@faﬁme MR Qaljfe)f&h 3dnl e H.T&de lidr @@iple, by the well
1(110W'1$1 lf%%{ {r fgr fec th?atltl gc%r(tr)gg{el is 1mgﬂtgteé m a subgl%rface region of an

ra eV|ce erelnl
Odeltfrl @@eomﬁt@thwrﬂ}ﬂst whter e gtlnlqn@é rvafepipdlpen 2p koaded b@mﬁrwrw%ﬁlme silicon

substiaf® r24 emw biRse oM teltBent then ROV out t%)éﬁll't e/t 50 ’implanted wafer along the

1mp1antﬁ§ gglgn %ngi 0 strre?%g ¥h|§: %%n%glﬁ 1 ul%%:ai] (5%( xin%t%gréséﬁlme r;r'l]tc:on layer 2 bonded to the
monogyystalineysglicer Jupstrate 9nd fepavriedfaine the stblteatd i dieleatrid inmfating lpgr 26. The

monotnlg}ﬁmnte siheonhg@ld@ thed &n%&&ﬁ@ﬁ&ﬁﬁe?' £hel é&liﬁahp‘ié tyl B&Rca? HOhhdi@! Ranarization
men is en rrle
i eptiatn FIGFERER THGI AL B TR S GRS [SAFdhggon bone

implemepdon Bathdth¢ rosderysmiitchgiivon Heyeb amidihe gyonbepatalling sificdnhianier substrate

prefefiRY Q%X%Si@tlnjlt& Bt i%bsjt N jS@ﬁﬁ{s p&%thQ:n qgéjsﬂ;rzgn @ag Be im urity doped either
nongcrystalline silicon substiate and separated fp

N-typepg Pé@ﬁs‘t“u‘ streefppladogedel &Rt r PEICFHS ifdites bay?r&e‘?’i"%y S‘*I*Ff’é dioxide,
preferabip bGnylsdkadss ofamusiot20eamn. | ayer is then thinned and
pol i shed, for exanple by chem cal mechani cal

[0012?' al’[}@. heza‘rfttsﬂté?l()e t()qMPv)afeI' ﬁﬁ@xﬂé Qaﬁﬁue Ingn(ﬁrygtml&i%%&%d&tor substrate 21 can

ut 50-300 nanoneters %run depending on the circuit
be f°f“?fﬂ&’t/ |“1’i AR RIS Hp e rEHPE droogsd 5t ‘t’ﬂémi’f‘tﬁ‘hﬂﬁ‘ie%’t‘ 3hich preygen fons are

implagiedl O A shtagyiefice @etdn tofl @nonia@rysiBltiyes §ilkloh isutsirsd 24. COle B@werys@dlline silicon

substl%t% Qﬁ& t‘t@lﬂn?la&%ﬁcfx?éeﬁ QJe ¥ub§53¥e§tl}ahe£ e t.o%(; | \éi s&b)(suﬂice %%coln %ﬁﬁé dielectric layer

er square ne Sil1con can
26 thfltr?batp?agly 1salétﬁse§pIéqytsrh?@rﬁom_ tp?sﬁ@aléllng portugprfé’ mopgsfystpiline silicon substrate 24.
The tﬂkﬁfe@roﬂ! lsoy 1a@l@rze ds Rrdrytip@l byDIhe bieedyl df Ghel i@t dof) Distyddric layer 26 is

comf O KB R B e B e °

al ternative to t he waf er bondl ng techni que
[0013}p  Srevigesprayidefl p grmicondueiohubrsete P L disisasthod ngceprdance aifh prs embodiment of
the mfvam&edtmbmestahmuﬁhMFm Q&L &8 fornkdtdn & dMidirip tsaateﬁsegioss B, 30 extending

throu¥f1tnonocrys(t)vl\%e |Cs)1 1OC %EQ’ ‘g’r iZQO ‘ﬁ@iegm f%xe¥ %eEOkg S Fr(? elecm?: lsommn regions are

prefergbify Sqrmed ey wwelhimewrn@nlém ty@gﬂallsqltttq@ (%"IX tqu@nueslm twétch atnehes are etched
into rRA6erish@iné Hﬁﬂo@ﬁ%@ oh, @?é)ﬁﬁlﬁ:ﬂes @fe%llwmﬁﬂk@da&k )ﬁta{aﬁﬁh{%ﬁi as d@posited silicon

sub-surface.silico el ect
d10x1%eh gr{ry % eé(&elssr ?llbcglil ? 1ile 18 reg)to%eg bgg érregﬁs H, }B'Phn? he ectnca? isolation, as
needed clyptyrern Wgowcoip‘tweenf tbf CMOR @u;cruysltaahrb konte fenmed @ompnsanysitling sikicon layer

22. If Qccorgﬁt@e \Llhl' aﬁ léﬂ@o%ﬁneﬁ’tfof %gmvlarfffwﬁ% @TI%% 1&119‘30(11% gxremctﬁgaq’i leatué ®he device
i.ons. % ectric %

ant ed
o be SN PR BB gl 10D SEeHE i e QU P g raepeilcg er 2. Biter

beforew alftersies fy@naticfotdieletictiolatieredions 2§,00, 13 tiotday inngcrstdiitiediticbn layer 22
b STk QRARE bPbn MIRTHERLE £tk p-fd Feglthd DA AR pALEDEGANCE
o o}, ‘one  enb }81 r}n%drli)t of t ﬁeO%?Im&ed%tﬁgon cont#nﬂlﬁes&g 3
ustrated in FIG 2 by the formatjon_ of dielectric
[0014%] S 0 |Iraztcr:%ﬁ11’m?eé@tih aﬁesenfgdlm%oféket iByYeaS I%Qa ]@*ﬁr m ﬁhotoresmt is applied overlying
the suifa¢raE myisb@btalling @ilisdnlldyecn ahcﬁﬂﬂéctrﬁZsotaﬁordb@dne 24, B0. CTHe &iy@'of photoresist
T I I
is pa@eq-neﬁg%(g%?% af ;g)?urgr)g i3 dféfégtﬁé %olatf? %t}]dnoﬂ) arsqﬂt]l ?atesd 1?er(|§] 3h The patterned
Photor%q l%ttSchﬂ% arf mlatﬂeteoﬁ Aadiaed sondughyitydetermiingends ipusitiesagtplanted, as
indicdtddtHy aEBWRGE ﬁﬁ&&ﬂlal;drfad’éfbf ﬁbdob&é%lihde 3Yich swbdtratd :!aeo toﬁlemdaaﬁreglon 37. For
exam@e hoslp{loruc? 1ons altngag ﬁm an%ede%é E:hle g??ggc%rﬁ{aihgg( lzc ubftfate aé ﬁn energy of about
200-39p 57(‘1’ ehd dpss Ofaémw’é@ * Byl 0t togFim m@ppriopedsecimi de
el ectrical isolation, as needed, between various
devi ces of the CMOS ci rcuit that are to be forned in
nmonocrystalline silicon ayer 22. In accordance with
an enbodi rent of the invention, STI region 30 aids in
electrically isolating the device to be formed in

carrler substrate 24 fromthe devi ces to be fornmed in

o o . N ~ — 1 [T o




[0014] In accordance with one enbodi nent of the
invention, a |layer 35 of photoresist is applied
wovedsd/1ginsg the surface of nonocrystalline silieomusayeni4626

[001% f %ﬁq u(s:trag: CI*I {} I 4C a efc’ %%Qx;ullﬁe acrjyex[ %g)f ?(ﬁ)‘ct’orégt a i%gér OF %% nlls?lthlr material 38

0 resi s t ose
is grogh of @msrtrdconl tlwméqcr: @frtlllp@g‘PB@hZZS (Thasatq inguipior mat 'eeor thegmadly grown silicon

d10x1& forH%@ bpﬁ:ﬁﬁr@rﬂﬁﬁdm s9£t€ i 28 bxilliGing! SEWend Sr ARy HeQnieposﬁed insulator such

asa s?l{g}%mxlx ,?sélgchg?xg}lalg’lﬁ,p |51 ncin ngmge lgllgﬁ/%elgctrg:ectanesgnt] nQSIuPt%r sugéaé(i-lf&o or the
like. Drytositet] frsulsiers ¢aad;ede®<|581tﬂtmr@hqny@t abdriderositi¢n (Qz’@h logflmtur%b@mcal vapor

depos?tﬂm (@d\’@i b ﬁagﬁ Q@anﬁ@&'exﬁfdalsgpor &EREsitRY @"H@V@) @ﬁpﬂﬁﬂdﬂcﬁ material is
e, Nno

can be i stal Li
typlcagltvjﬁ Sl{) P%{lpgletgrf (ngﬁ mé{x}gin&sy gﬁ‘ 1ﬂlésg6tac}, gaéﬁlasui%ﬁ mRtgr\?l 286 52 8%)§s1tecp layer that
is depwhited lomtui both xHe QieleBriQiedlPiofl degivm 28, Bbarkl drerreramvitg enpaystidiipe eflicon layer
22. ASH ’wglnkrggrn [a%vtmﬁhenﬁﬁ okilid WSd @tg%ivd Jﬂly%'nct?he Iﬂono@)fstaﬁlﬁe silicon layer. A

renpvi ng | ayer of phot or esi st er. o
oy G s R PP G G B ERBOLE (et G e s nslar
matex$all B8, aa@o@fstllink isiticm ey 22, aBE the Tirdecgiati®latiorswbions @8, By Liper 39 will
hereu%ﬁ(&h@ E({?@:leh % aQE ry%tafhh@s@lﬁogia% b1 SthQﬁdE?& SQ}{ 1&@@4& WAf recognize that

I con su rate I n an oxi di gl nbi ent mﬂ}/

other B@dacﬂaeaaeratSéault 1038 B PR Rre oG [IERyebpalgeryoine silcon i
prefeﬁbtbzl epeitaX Y uhdopdd epoly@ivktaltimn sifitoh I indeis sabsagugiily dinglidig t dopel by ion
impl Ast ant i nsul ator such as HHSIi QO or the Ilike.

aBe oSited insulators can be deposited by cheni cal

vapor deposition (CVD), |ow pressure chem cal
lﬂﬂlﬂep&§r EPtae ip pperdape wig anysmkadiment ol imiEwatoREPdnts l@ﬁbﬂéﬁd i FIG. 5.
Polydﬂﬁﬁﬂﬁé galtecmbcl(rdaEGy@BQ is phtermgdiing eichediud fatnDd P-almtueel gagd eldctgode 40 overlying
N- typex%) on%4 o%’ mo, nl%n 9%&1 ?argg'r 2& narpN &ﬂn&e{%ﬁ%&ﬁ@tﬁﬁe 42A(§/erlymg P-type region

Pnsul ator’ materi a 'S a deposited

32 of] na)yeqmtahlat sﬂrcsn a@p é%@fleepamﬁ%owerlhg tlﬂ@trmltsta%w?w 30. The etching of

polydry%ﬁihﬂé ga@enelicﬁgieﬂﬁ Sveﬁ 8dvar3,@d angk 4w tﬁ&@fﬂé Rhgig of only 45 nm or less can be
achlege% 01905%’ t?llmel si 1con te glectr c!ijea%yer 3; 15 V\%re eraliﬂi ey\ﬁed uﬁmﬁ1 guc rwefl know and

ox1 e wou
advanpprdimterying ad lefckies tsdhhiueo i plreéey@iy obmml galy etect@QeS 36 ang @ and spacer 44, each

havm%lnﬁﬁﬁaﬁlﬁ K& nfQiH B@n BRELREd Iﬂlkterﬁh@ shd%&hlﬁé) leMBilq) & tedletaliBvolve patterning

and %!é\lnlg ﬁ%nﬁ’&b’?‘yg‘l oels"sil%(gldlgﬁ?l‘\;/ere (5% gxi}g?atﬂglﬂe p oho(ly %g%%)hy exposureaijeature size
followlédebyeisbtropically stohiag itterpotyeyitalrs ABen B0furtheyreduce3Be wiidth of the resulting
srcflreinafter be referred to as a polycrystalline

silicon layer although those of skill in the art will

ecogni ze that_other co ve. mate | s coul d be
005 eqRal s GHE oF et rBaL TR BIPURE PEJErsAN b pitemed
expof@a yoctioy Sf diklkdtrivaisagitibi wgin $Gsand sekerdb lly acdafros withchnggbodiment of the
mveﬂt‘igﬁj %%gﬁeggh ){a%‘r X%hg‘to}eglﬁ %nééﬂa&éeﬁ@%@\ﬁgi tb%ﬂl%lugg € g&’nerﬂ;si( ¥% etch openings

urit lon_i ant ation The net hod
45 aqd PO disoush i i Rien SoB AR 6tk BRI QIR TP HRABTES BrFpos portions of
impufityQiopd d&ica$ 7] Dbdaiky 48t 226l 5O fre blidotroficallPerthed hymptaditiec® isolation region
n S can be reactive
30 ax?l%e?ec%c %&&1{%8% ?ag% 3y g)gefe:;s%}}) bg'trr g& e?c%%%g]{/lgr?vlq%%%g laglé? can be reacti
ion qteher. dor yammlg. upipte &y e GlIFsj ghemistt | Egroppcifigdhetweon OPawngS 48 and 50 is

deterhhxﬁtn ABNY khe GibiBg atoeatn@@ﬂ ayétae Gﬂﬁtbﬂobéklﬂgaupoyttymdth eDp@ar 43 2nd hence,
in ac(c)ordan(fe Wltﬁlrax grgﬂ?qld] | f éle Im§%n| 1%, 1s o ;r)ara%% 10 @xg Eﬁurﬁ'x?naﬁgv[\re %ée The spacing

r I C ne e
betwesh opeyinge #8/atl &40 Panriws fatess tb;alnélt,etmlmdveg phefolitkagfaphagiipaivie éRiClP%rotherWlse

anantabl@tﬂugh StolitBeka ﬁ@ﬁa%exhﬁ%‘ﬁﬂd'&& hiff al@Rl y 45 nmor |ess can
be achleved Po ycrysta I|ne SI|ICOﬂ gate eIectrode

[001& g%mb‘y;{; eﬁl %gtb p& 8re%s( E’{’%g%ﬁ otore31%t can negy‘ée%gﬁled to the
strucpreedné pattonyd olskmiaeng af epewhgs ¢f nmd@swwe naﬁ@pgzﬂ@ adlreel ofstpmensings.  The
44, each having mnimum feat-& e size. Such advanced
patterning and etching techni ques generally involve
patterning and etching the polycrystalline silicon
usi ng the m ni num avai |l abl e photol it hography exposure
feature size followed by isotropically etching the
poI ycryst aI I | ne sili con to further reduce t he WI dth of

. ~NNaA = T 1 o 1 o~




expose a portion of dielectric isolation region 30 and
spacer 44. In accordance with an enbodi nent of the
wonvenkisn, the patterned | ayer of photoresi st pamais2006/014626

photog%% ?«% ds4 a slfg)lat%mu§ gbex%do%gc?nte% rreatgns 331 ﬁ4%lnﬁ1§50n% Qhe%ﬁh%pof the regions.

I ele r|c I'solatron reg
As ill@@atedhid FF. &) photoresiet 1avias i 1at baagy Pfttfalyeir to BEPOERpeRiRg ‘@)@B@)E@’Pe fegl‘m 32.

PatterQéarpBét&&%t Q%r 5 2719 Urfeli Es%n@ﬂ@tﬁﬂarﬁa@& B4k Bodl. N-@ﬁﬁipﬁlgﬁ d(ﬂb&lt @iA¢ preferably
are_ anl s

arsemf: g)(l.ﬁ ae Ixr?‘.manfeg &t tﬁ %:Bosg aaeaaails érix 108%6? F}& aer%\ﬁg 41 ell[ gﬁ yqe 1m ur1ty dopant ions
form @6tce P @f GramiFis yeeivps ofan dtdhanacliMPS eansibipnibpt arf h‘éf prefl é’é’t‘ gtegelectrode
42 and RYBLE 1ER B Self Bl iiore Odbe 8F G4, f Or exanpl e, using

a CF4 or CHF3 chemistry. The spaC|ng bet ween openlngs
l°°l9bpeﬂtyf‘ifg§ G O B GrRPLEIL b2 SETploB g g e s
and isghttgmpd tesxpadd tha ndiervé preeingsi48 ascPond da Q@exwf fqgloas(ﬁ2 and 34 while masking

the pﬁm@@ AN &femﬁéqaﬁldHEE{&ntASOiﬁustrh@d £0N0 2%, PRbt6redi® 1@&%2 is pattemed to
m ni jum feature s

bet en n
cxpor RIS L T b A 0PI R EHE i H{ R < PR sk and P-
type ippotroddptr @gs, aphiablybeat ione ars edinreg intd heexnpwséareds paindieatsddy arrows

64. Tthg'f' %9 nnﬂaﬁt?tdfﬂahthm %rﬁgmr&: 68 Qﬁé cﬁz[‘nmi 1@@ @f £p GlhihlﬂagMOS tran31stor that

al one, After renoving yer 4 oresis
we sl gjretiecsole 4P anstieptde et 7 et “@Eq’aﬁ}?ﬁ S g 4
Photokdsi€t IaeF GL tid reexoeaaohn@ aliet o freyanted regipo S aed, gfrcfggdnbnggid thermal

a#xgc %cﬂ gcu@zge im[@&%&ls” gOtIlJP %Ot%lnﬁﬁal %etht)@ @te;%Rﬁ&' 1ﬁ‘|g§ated) such as the

otoreS|st er 1s also patterned to expose on
formagipn Pfe“gqedﬁé SP3ZETSff eaatwwredeﬁaeklﬁttﬁwt e e Seifoe o desin ogions,
removaCEfig@ta SasuldG nlatelisl $Hat idh@ disposedruhder a Zate epémdsdar #26 ihs likd, ayyatow be carried
been pose opening 48 and P-type
mnmcmm?qemggnwsg tgﬁﬁﬁgg“hg?§§e3|st Iayer 52 is used as
an ion inplantation nask and N-ty urlég dopant
[0020] on & acpprdspssrvab Py cghodippt €F ttleﬁgentw&raéayrefwé piligidedproingiRsta yeh as nickel,
cobal@ XRMNE dpaﬂzl'dﬁﬁﬁ oﬁﬁie lieds epbsel o @ stwetEire BAd inTdagachwitly the ion implanted
source rgpa,ln anoXe ea cﬂe Ire%{g)r‘?’s afs QVE:]?;E%Q #e(tg Seaﬁ’@dsgw qr4§| Bhe SﬁlCldf Formmg metal

egl ions ransi st or are se
prefelably gaq@danshofgmueS -¢f eet Fhsgiicidofontieg raetal aﬁtlﬁtsdeprﬁfergtlbt? aggpperature
of ab&i? |3§0° alS(bO@ff‘ %d:aﬁ% th@ nf3fAPro eéigavn@fthessﬂﬁ&ﬁ%lt%m}{ i lxgc]onth@y&ﬂ’onn a metal

o of S renpy t her.
silici S?t%cf Ee§ ogt pae o& eqc ng F tgte og 1 qax? d re 10ns XcF on tﬁe ga?e electrodes as

illustiptad ingfiG.ed The metxbbas & nohie cotdaevithoflicen &n p*?gwleaﬂs rmtﬂlj thgigs deposited on
the d@ﬁan@ Eﬁatﬂ’ﬁl h%fon@fdoé‘s%gﬂ 248 dtgxgg @Hadteﬁnﬂ W 1R iREKIA 0 HB8mple by wet
reV|ous X d.o enlng and reglon As illustrated
et"}“‘i‘gﬁn S REd tﬁff’%f% PYtPayer 62 is patterned to expose
openi ng 50 and region 34. Patterned photoresist |ayer
(002132 iAs ilinstetkd AsFIGN 10 olayer rpdfdmtlatiigownterialgk deapsiiedRing plgnarized to cover the

contabtntg bist yThg ARARMng I1RRFal BE ﬁé‘ gpadatd, f&%{&lﬁblé @0 Sow §1re§sure chemical vapor
ante |nt0§eex osed aresaSIHIC

deposifon JHEE BIFTSePHrISSBSpIE Ot T SRR BB RO PRy Felovine te
planafigatian d leen biphoBresi@gh@ rillusiedfiedpisRpplivd nn die sivBEe vf thn plagdrigrd insulating
matertleH 1ﬂs§d a%% Et@??rlxalsg F)eth %n‘talat ogéﬁ'n%s % ﬁ&%ﬁt%%é&h%%sﬁﬂmg material to
ano e reglion al1gned wth the other edge of
the meiglrdliside gabtactpigsdr esi st | ayer 52 is renoved and the ion
i npl anted regi ons are heated, preferably by rapid
[oozi] herawathct phgead ki gqnn‘ed) inadath ofatostadt lppeningPp i@t Aidwietersical contact to the
various chew{g]e 1%? nl{he c&l‘?ac% HE%ts Egndbe {ox%%ﬁ t%xn&gmﬂﬂ!e lb?%%ﬁo@ihggdﬁ)umﬁgﬁ'g layers of
or ma spacers on
tltamenééwueueede RAPREAERID] kBWb‘f‘a“a?id iThe exaess mg‘e‘d%e cghfjen be removed by
CMPA$ RhwR cbRgt SIS 78 hSiRuabd i0FIat.eTHorsdfkial @irthd i vaill naderstatiithat contact
is not disposed under a gate el ectrode, and the |ike,
may now be carried out to conplete the processing of
the MOS transistors. [00201-%-n accordance with an
enbodi nent of the invention a |ayer of suicide formng
nmetal such as nickel, cobalt, titanium palladium or
the like is deposited onto the structure and in
contact with the ion inplanted source, drain, anode
and cathode reglons as mell as to gate eIectrodes 40

— . I Y . Y o




of about 350 - 5000C to cause the netal to react with
the silicon with which it is in contact to forma
\Voamﬁhzsmhcide contact region 72 at the surfacecofuse®éin14626

opemgqs 7(% o %?eesgct ol ?t{' rtn'%? ot 59 %de% t%f %tagpea&q%d grret arle of thet3111|01de contact
regioqygitut Iaﬂieré@hwdc@nwtmhwéhble ﬂ’é@ﬁ? byt thyy depilaatfic sirql éeli"ﬂe‘tnalemen‘ed

that is deposited on the dielectric isolation regions,
[0023j0EThAAO bf ﬂﬁﬁiﬁtthdjzh‘f iliGapbla@atd) dhat ditaigatist exlﬁl/oa mdhxmoaalrsep@madbe used to

oo R RIS e 5 09 26D, A2 B i o e
broad spgpe pf ﬂMm@mwp nE@@Wﬁgﬂqmlbww njag befernsd ptithepdeps gf the gate lectrodes

and tlwa‘@éﬂ&%%ﬂs ﬁﬁﬁbetl@ed(?a@ W&dks fohQ1dgiemt RS ImplA@iid8 6r. to IpA€ the metal silicide contacts
terial can be deposited, for exanple, by
mmﬂﬁg% ﬁ%%g%F%e%hen1cal vapor deposition using a
tetraethylorthosilicate source. Layer 74 is preferably
[0024)] aReeri Hdintsgratgh/Pircuftp hivevinghied Hiedys Gprigptpd &y the rongerystalline silicon

subsda@)é@ Rve@ﬁs AR LRHR SbrBfondnBObrmlel iiGé Ml ﬁ@i]bcryﬁallfhﬁ Bihb@da}teﬂoverlymg an

msula}tlgg &geé g o gﬁn%l{ngﬁsum:i%%%s tﬁ e?no?]engn ctaa ({] q ons \Lcabe%gl]e%ned in the
substtatedely p@tinie dnd dtphing i ovenlzing thipupiliger lpxgr nﬁtﬂ@rmsalptmtg éaYW@ng conventional

photdﬁﬁltué}&ph§ %el:ﬂnﬁlhge TEARM ﬁ‘x@ tmoﬁ@ﬂid@ﬁ\ﬁode Ee@ﬁgsz&ermﬁh@% s@Jaﬂd@Snask patterns
ar e or

: nt gct .aqpe
it i PR GRS DU EH a0 OO T 1 G mge st
deviceomtnaat epbadgsnielribchievehtimis dh, pobsihle @xedwpd e siyging between regions in the
subst{:!i%F{Q%gﬁs{aﬁbg P&)%\'ﬁl\ﬁﬁ olf %%lﬁm% aEthvﬁﬂé éh'i@ leﬁgltﬂ afHe L!)@ﬁeﬁt that can be

, tun St en i n known .nann The tﬁ b b
resli s R P AP R PSP VLR i7gion can be sec by
comp@ﬁxtgtaaﬁlistrapé digs fabBcagd by the umwafnadmbkneﬂwd,l-‘eb mustfaﬁd inTHQ@SI@ with the substrate
dlode?édr!cite I x@ac%&@an@er Jnfh% Lxlnboldﬂrg:gtr of {h@ ﬂl%n‘ilg}% 11&%‘6@91{ ﬁ@eﬁﬂ ROSGS. 12 and

COI’]t act p ugs not be needed to contact
13 onylinisth QOB e SRE SR Bt Pl BTG P (RagPOfbering has ben
used RYvas Lﬁ&hﬁ IFIG hlat co&sﬂd@bndﬁ@l’fég’iﬁlﬁ Ilrﬂl;_SIG\Mli havb ®eetligh/ea the dantpynumbers.  The
spacuﬁt]]bctween e an de an € c%{h%de o(fu} Esmg%{'t ggncle 'IIE’Jw%EB’SI (?)ﬁbalet: ﬂeg&zza §1]row 86, is two

e ar recil at
and qup hadf t &ive ts«ecsandsp@mgaarmafeﬁ Snée dS‘tb a%w%@%éféwe% ghe anode and the

cathdi@EiieQRlSrabrithiedih adcidarcé WidilbntemBAtinachbr il evediider of the
nmet hod st eps nay be changed wi t hout departing fromthe

ro {10 d
[0025 pa37gh1§e at%%st 066 e m]?llg% am ({&Hl%eﬁtr}las (fgn %rgsxr?gg{h glb fo?égglﬁg\@e!téﬂe description,
it shauldebe amaretsd thrtd vehoweenys Aerigtiaps ﬂw Itpboyldsadyy ba@prﬁa@‘n%thftébe exemplary
embRET b0B@hnp1hi9 Nentbhidme &b | RAYSex@iplbs) afid a6 not Mffend®At B limit the scope,
apphfaaéxlﬁlej)rdﬁeg %?a%%cd}fs tﬁxe x?aé{mé{ llrl o tarl}gu ter? ﬁhgl/ﬁgrg%to{ng l%gtaﬂe& description will
provid thoeskifiallin ihe att exith nomheennwnfbmwfst aiplemnréms e jegamplary embodiment or
exen@%s&ﬂb@&lﬁe@ss ¥ehoh1ddR wRbdAgdod Ghak G&h‘ioﬁs &Qﬂg@so&ﬁ bk Snafi® [nniﬁéj function and

in"the thin nonocrystalline sili er overl

arrang ey of plPepts et ¢ denpyiipe %"H” PaEPrech ﬁ’eje # ST 16 ppied claims

and thdiegibeqaindencGalicivofie r egi ons have been defined in the
substrate by patterning and etching the overlying thin
silicon layer and the insulating |ayer using
conventional photolithography techniques. That is, the
anode and cat hode regions were defined by separate
mask patterns that were, at best, spaced apart by a
di stance equal to the mninmumfeature size. By
fabricating substrate devices using an enbodi nent of
the invention, it is possible to reduce the spacing
between regions in the substrate to a di stance equa
to the width of the m ni num achi evabl e gate | ength.
The benefit that can be realized by fabricating
substrate devices in accordafce with an enbodi nent of
the invention can be seen by conparing a substrate
di ode fabricated by the conventional nethod, as
illustrated in FIG 12 with the substrate di ode
fabricated in accordance with an enbodi ment of the
|nvent|on as. |IIustrated |n FIG 13. In FIGS 12 and
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used as was used in FIG 11; corresponding regions in
FIG 12 have been given the sane nunbers. The spaci ng
woetowaenmst he anode and the cathode of the pri oPC&NUS2006/014626
devi ce, indicated by doubl g hggded arrow 86, is two
and one half to 5ve tinmes the spacing, indicated by
t he doubl e headed arrow 88, between the anode and the
Whatdggldioefes:of t he di ode fabricated in accordance with an
enbodi nent of the invention. [0025] While at |east one
1. exenpdiad Yorasbashd®e Mmdaﬁﬂwtheﬂlﬁnspraﬁs SoDatdvitda(20]heving a monocrystalline
siicog Hy S Pl R o Rt HRTRL il APl LAY riom oy il
layerimulkedneéioé@nwwl%ﬁ’ms@e%% ed that the exenplary
enbodi nent or exenplary enbodi nents are only exanpl es,
and adeosRiag a gartcRbiEtAelmhieridl [30) dverdyiig ti®@@p&rystalline silicon layer [22];
applicability, or configuration of the invention in
any i ) [ d2Phdd@Bpacer [44 ;
i 11 Bl RO Gl ccb Ry bREIRINOLATS Bl SR BN Pl QGpncer 14
Convenlant L% ap, 0L, BRI 12 £ e cthon e
under st ¢z udikpahe gagreleotisle (4042 @sancieminipintraagdie to fornt dpaced apart source
functio r parting
from t ne A e e R e
appended clains and the | egal equival egwﬁ ige sii
t her elop piERinSiRHEY detrpining fepgnti igns (94 R] fig fig ngpysialline silicon
f abri catsitRgata[28lering @rdp@tgr4]on an ielinplhe mafkSEIfyrmopaded apart device
[ 20] havj yer [22]
overlyi né n&sﬁoﬁgj(}?%%ﬁ%ﬂy%}tgﬁgel Sg%%@gu%gt rate [24] and
separated therefromby a dielectric |la er 26] t he
met hodleEBApPYIcHes [f ﬂgle@faé?ﬁ‘?p?ﬁde"‘&eerﬁ%‘ﬁs i/q n@ ‘a gate
el ectrode material [39] overlying the nonocrystalline
2. Si IThe othddayf elain] D@fereinpid tterofi pavigmink ¢he gatt eleatrbdeotatapigld39] comprises the
stepm;terlal [39] to forma gate electrode [40, 42] and a
spacer [44]; i on [ npl anting inpurity deterrri ni ng
dopant ions | % i.nto the nonocr % ne SI1| i.CO
| ayer P’["?’?]h"%ﬁﬁ”?‘ﬁﬁlytﬂ? ergjag andepieiine, Gy éat%/f °tr°3"2]mat§§a an’f 8 pinimum
i mpl ant iEegkptly Gafuersire;sphced apart source [56, 66] and
drain [58, 68] regions in the nonocrystalline silicon

| ayer thenieﬁ@r }ew %rﬂﬁe' \ﬁgthlo@m&réa&%legt%dg f{m H]i] NQd Qﬁ%%] b iStropically
[54, 56] I nto the m)nocr%sta ine silicon substrate

[24] usiryne heedprheBrderadtalzdlan ion inplant mask to
form spaced apart device regions [60, 70] in the
3. NONDE hygibabf taie ISwlsdr Gt etep 28op implantied Bctomi gradel yapart device regions

actdng. [ 76] the spaced apart device regions [60,
com%%t elp (ﬁe nmet hod of claim 1 wherein the step of

patternln the gate el ectrode material _[39 n‘&riseds. i

t he sfBpap HFmg HhSLEF PG EH?IE% ‘“ﬁzﬁ‘g & fnﬁ figpe device reglon

et chi ng [béiengat e el ectrode nmaterial using a m ni nmum

Iithography feature si ze; and thereafter reducing the

wi dth 1091 im] anﬁngﬁa\a\i ﬁ}r &@nm[nﬁgdopgkgkﬁfﬁ@ @onﬁ@@ﬁﬁ)% dc.[‘vﬂ:é}egmn {70].

bylsotr0|ca yetc t he gateeectrode rmterla

. 3. The V%‘F cla gt%t nm dopant

b s AR OA R &y rglaélbeesm%wm ST s Bipaiy Qbrer i dop

[54]Caihpr dosiissed thestapt of g implanting an N-type impurity determining dopant to form N-channel

source [56] and drain [58] regions in the monocrystalline silicon layer [22] and the step of ion implanting a P-

type impurity determining dopant {64] further comprises the step of ion implanting a P-type impurity
determining dopant to form P-channel source [66] and drain [68] regions in the monocrystalline silicon layer
[22].

-7-



ion inplanting an N-type inpurity determ ning dopant
[54] to forman N-type device region [60]; and ion
wbrzpdmtisng a P-type inpurity determ ning doparCT[U84]06/014626

t O 1{ I%Etgn d\?&%r fagr}{: gt%lg %esélnlu%co%dt{c%? 019 f?lstllaIZoQ Olﬁgevtgp onﬂﬁa'\i;l? g m%Ixocrystallme

s1hcq>mlmr [%ov@clxl@r fmﬂmomt%l@p alhfon[ssslzﬂrat«f X wérsepereﬁi) ihpigfsath by diteotrc

layeS[b@PhdhethdRorhHein @it pgo@N N-type inpurity determni ning
opant to form N channel source [56] and drain [58]
tr ﬁgl g Zpl % ]a dte?ectnc 1sc91%t{0¥51"é%%)|n| [éd] %tgxgé{gﬁ%guﬂlﬁl%/e;rﬁon[)%allﬁg gilicon layer
det er mi r{?ﬁgo'fdw'élwmc[laﬁ’ﬁ][2@aurt her conprises the step of
ion inplanting a P-type inpurity determ ning dopant to
form Eepeﬁtafgraﬁyel&egutecb&ct&c%]natam 36T @by iz @] moh&gpis@Mise silfton layer [22)
t he rmnochlsaleecmmsola%o '%)n 36 ayer [22].5. A nmethod for
fabricatT ng a semc c}h i nsulator (SO ) device
[20] having a nonocrystalllne silicon | ayer [22]
over | 9iiiEwing thedayercaf ga? dectpdeanatripli (39 fp dippiarepuptydorimgateglegtrode [40,
separ at erd) bhekrf nenmscstding| |Rbit 1a9erl [@ay]ednd[ 22 §heer 143 overlying the
nmet hod ¢ t he ps of: formng a dielectric
i sol ati ocgeq(?;{e“é”‘sgn&[“é?ﬁ]‘on?ofendi ng through the
monocrystalline silicon |ayer [22] to the dielectric
| ayer eflgwg the dglpstsisiitofatiep rag“l’“a[;?@ran‘bfhe gisarichwe PPhuie the spacer [44] as
mat er i alan[eﬁsfa}nasnv&ﬂl yi ng the nonocrystalline silicon
| ayer [22] and the dielectric isolation region [30];
?gt tss:ﬁjl ?]I;etlo%ej r+p§1¥t? (r()i?t?ﬁfmarggtc@pa% %I?S [[EP %? HF&A{ﬁera%L ip%?]ievme reg1ons
over | yi n§0%:tMe “hﬁ‘ﬁ aropgrosialling ﬁb°°§|SPlPSE%§‘ﬁ [Fhyere [“2211‘3"%&{64]3?‘5 an ion
spacer [iffbnetiogkbyki Ng the dielectric isolation region
[30] etching the dielectric isolation region [30] and

6. eeltlﬁyg to% | lgl | ? Xzﬁé‘relL %h%] ste k‘gg‘te;mt}]% tﬁtpﬁ(y; ?rof %.'ﬂ Llccﬁ%dealgatenal [39]

ng
comnmseethft stqp@ﬁsattﬁlsmg thelayertoﬁgare@teﬁ%r@p ﬁléfé‘éal b”ﬁhtf’ forlaé@?t% @lectrode (40, 42] and

a spdc8Ji4)8&h h8Q a mifhunt Widthhe nonocrystalline silicon
substrate [ 24] wusi ng the spacer [44] as an ion

7. the g‘”é%o& «%rc];lanfé \érflgeﬁcmn the ol;fm%hrg qan 1{1{; 1&5@ mﬁﬁenﬂ?ﬁégdggnt ions [54, 64]
to fmﬁt@ﬁqdapalﬁd@gqe TenRpIoP.S ]scotﬂh@e%‘zﬁéepmf patterning the

| ayer of gate electrode nmaterial [39] to forma gate

el ect idaGepliily a Hdpe BHch [20]13PBEEI ahdhd bf Latskrathdivde; ad

mnimumw dth. 7. The nethod of claim6 wherein the

step I r nt
one. (e RPP B B s LG %éﬁ?tsgt’%ﬁs 160
conpri ses the st eps of ion inplanting a P-t
8 1 eg’i‘ Brthpdrioy faprgpatingrarferaifondpring an Spulaord§PNR deviee 0y P"dﬂlé 2 f%?ﬁ?ffysta“me
silicbDRyer [mh awtlyingda ﬁlﬂnobl'yitalﬂﬁ sflieg substrht6 4] hrd sérarated ghefibrh byl e dielectric
1ayer|é6 S UL (tdrczgltngnsglg gte . A nmethod for fabricating a
conduct oroner nsdl at or (SO) device [20] having a
nmonocrystalline silicon |ayer @J overlying a
nonoc faing ja| dicratrig ﬂﬁota%%rfegs@t{étlreéte inehpugh by Wengsysiplipg silicon layer
t her ef r omymadideaicagtreg; | ayer [26], the nethod
conprising the steps of:

depositing a gate electrode layer [39] overlying the monocrystalline silicon layer [22] and the

dielectric isolation region [30];

patterning the gate electrode layer [30] to form a P-channel gate electrode [40] and an N-channel
gate elecirode [42] overlying the monocrystalline silicon layer [22] and a spacer [44]

overlying the dielectric isolation region [30];
8-



formng a dielectric isolation region [30] extending
t hrough the nonocrystalline silicon layer [22] to the
wdizedeges1se c | ayer [26]; depositing a gate el ecPCOMS2006/014626

| ayer tcll-%g]chﬁo%\él?{hL ptefa&tné ltbtan@pfagtsﬁ 161 2k b Afteid 1a§e9 6] @¥8 he spacer

[ 22] dielectric 1solation re |on

pat t er ni44gesten stckympsk xpese ?‘tf&%del reging’ 5 &ieipp£00] spaced apart
P- chann@] ihgadnBor@dtBGk kilde sybdfdle [243d an N—channel gat e

el ectrode [42] overlying the nonocrystalline silicon

l ayer En%lzl%ln q"}?p Q(E a.llt4fH4] 91Yoeﬁ1!3 HOHEerEtQﬁnedé.ll‘fcb@ @a&ér'[@Z] to form
i sol al'fon fe Tﬁ%gf é’ % rou dielectri %1 hannel
i sol ati &msed Shrﬁgjoqsiq ngO (trapsgyc)é me%t]a e P-channe

usi ng t e slpAGes [40144d indSthashodt Iegiom[as]hn the nex@oselligasilicon substrate

anode regi 0 region [ 60] spaced

apart i bﬁgm%Bn%%ﬁystalﬁg%%&%?I|con substrate [24]

inplanting P-type inpurity dopants [ into th
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