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t he steps eimatigpbmurse, heappliadde 3 separfting mpthéd which osesia trefd. I5sialéccobgous thahthere exists

t hi ckness @fiversitydn geoetey, fecthe jnvdnijonicarbecanplier tal CMQbucture pdbipplar shrctyre airdzrbipoand

t here- aft ta/lCHOBBauctireag et ch- back on the entire surface. The nethod of

shapi ng#t he diig@ shews agnofified embadiment pf the enrpodiment shawn ITFig. 8dn bip- 7 te arigrfilm 711 is
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i ias%. angvmrn bﬂ o ﬁ&i"d d’@ c{; e% ﬁﬂon o on the
enbodl rrent gatb elbtt et ’asgr Q:flﬁ‘é' ﬁMnO fethod %ﬁiﬁ fﬁ@ t e905 and the insu-
hi gh- conc e ik i 941 3 Xleﬁrst ng, 8.8 Fplysilico rvaéﬁﬁ b mb £ GatEo16etBdel
separ at ésng oh GidleRtie Z.Pface% 4o ﬁxiﬁnh i§ 0) by Q BprésRurBatiof D MRl boHing TR PRRElicoRS a
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only the step of formng the ferroel ect%ic substance film 708 to the prior
art steps, thereby attaining the integration with facility. 30 Fig. 8
shows as a nodification of the enbodi mrent shown in Fig. 7 an enbodi nent of
the present invention, in which refractory netal silicide 802 is used as
the lower electrode of a ferroelectric capacitor. Here, 801 as well as 802
is refractory netal silicide. The nmethod shown in Fig. 6 can be applied to
this nmethod, except for that in the enbodi nent shown in Fig. 8, silicide is




40 of the brésent I nvention, however, lies in the arrangenent wherein the
| oner el ectrode is constructed of thePestvéaBiseparating filmand the side
wal l's in the self-matchi ng manner. Hence, the present invention can, as a

matter of Caifihe Rsuldifig MBI Ad pdiyRilicbn SARFYall eleBBod@BOS LYo g\ diching The geotnreen@éa.cteht
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oxi de fi | m Osistorhayving@n hiRistpwiuse. Benotgd el OB is dhetfertndlectdOR:bstange Hlimchonstifiting a ferroelectric

i nsul ati ng fsubstanceeagiierovhinh s agquired kydepogiting e.g-WRZTvef dhe gutface tofhaypg thicknegseaf 0.5 um
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dopi Ag t he paslweb ad 100Dis rdtyctbrp enetakdilicide. fifeunssittoid shdwinln Rig) 6 caxi b applied toghis mptRod; xcept
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sim | arly byistdvered Witn$i0a As discpssed alope dietsilidde yepteh esithe bwerteiackdle, wisreby in themase of
i nsul at i r#g fusings exdl, 1 Pt Siligidei migttice qonstant idewhen RZNie ysedderithetferroglectes subsignce filgrelatively
convent i onal apemmsted m&wowlett%i@wse@?efvs@w Peipanties of Hhe driroplgcti substange film.
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708 is the fa&ild meptoRCdt lowGosisid stial funibed oTete S Rl bikol6btdADth@ fefredldcai setstahdeTiim havmg

substance capaperb orystalidfeipplpertis. acqui red by depositing, e.g., PZT over the
4be t40 have a thickness of 0.5 [err] by sputtering, and subsequent |y

patterning It on a predeterm ned pattern by dry etching. The upper

el ectrode 10Clalm® nmade of, e.g. Al is to serve as a wiring electrode of the

transistor. In accordance with the enbodi rent shown in Fig. 9, the

hi gh- concent1at"t%ﬁ““&'ﬂ#’?‘ﬂ%ﬂ"ﬂ%‘?@l"“gw functlons as a |ower el ectrode

construct®d of an &sefied ion and the side wa
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formed thereon, V\Ihlcﬁ Em'tﬂat manuf acture a ferroel ectrl c

substance nmenory handidubr slectrddtl (1110144853, 100206 roRAIGRR bk kifrugiaAvet (105, b@;a&%ﬁaxpttta
gate el ectrode daftgct poMidhRiRRS, Bk Sdntactlafed BEtwédhIneTbrrdelREAE AiBitiHde it (107] Z0BRNE Saidibw-2
potential of t heelgaiote @11604,802] @002 being SmbilRF tharthe? bétvben saiti REbedteR sibstafde film (107,
terns of s he nenos)and the uppetelatradey108a709pddi tion of the step of formng the
ferroelectric substance film 708 to those in the prior art may suffice,

t her eby at t a#-ni g semieonfiystopdavige acsording tolelafra €. whieteip. thedBaterial of sdfd igwerb®ctzdue \(31,a144)a
modi fi cati on ofis atyeneefith MonBW. TaendMh in Fig. 9 an enbodi ment of the
invention, in which refractory nmetal slligide 1002 is used as the |ower

el ectrode of the ferroelectric capacitor. Here, 1001 as well as 1002 is
refractory netal silicide. the nethod shown in Fig. 6 can be applied to
this nethod, except.for that in the enbodi nent shown in Fig. 10, silicide
is not formed on the gate portion since the gate portion is covered with
[err] As discussed above, the silicide serves as the | ower el ectrode,
V\/nereby I n the case of 25 using, e.g., a Pt SI|ICIde a Iattlce constant
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of arefractory 'netal is formed on the hi gh-concentration diffused
| ayerserving as the source or the EResdsazedBth 35 is shaped on the
sem conductor substrate, and the ferroelectric substance filmexhibiting
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bei ng par tbygputigringaand suhsequently pajiethingiton a eredstpaminedpgiier pygdryetoing, The Lppey elactspde

af err odf ectopﬂﬁgiﬂisetgaﬁ'd%#’w?‘ﬁ Wwebﬁtmg%t?f@iﬁlt@ﬁ%ﬁ?'bet ween an upper and a

| ower el ect r ol 8°° ""Fb 9"‘" °TE@"“°I s!!°""'§ﬂ)§‘9 91'@?)? h-congpatratign,diff s@f’ @&Q"F Qﬁf n¢ '?L"f
114, 802, 2%‘6“‘“‘“ 9# 9t o
the di ffus‘T' 's |‘SdWB °s

5 t ‘:" %ﬁ;::o,, .cg.rs m} “5@“:@@ osed
contact O
: or i Capity gt m%)

subst ance al@frth a

bei ng snal; ‘i‘e?mé&?ﬁﬂ ﬁ&%@p@ n% uﬁgCth feétﬁ&&:‘:bété oS bBg s 5
708) and t:h@sel.mﬁ@ﬁno rﬁﬁéyrs attZiQiﬁ the %teg'nﬂ?dﬁ wif Bibiftpnduct or devi ce

accor dizng t orgl 1l shidwk, asmmbdﬁoﬁ m.erambedimak stdlvn Figl 9 b itoditlef @ 1he theentidn] ih,

114) is anyhidieraobrymietal Sitide T002 id\ised &s thdidwerielectfode of e lertbeB@Ac pakith1Heds, 10018

i ASul at i ngasfwell 83 M4 is fanectirg Imgtai silicide the@dethbl shogRin@Figeé €an be abitedAOisimsthod; egeept dr y
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906 and 90 cavefed wittuSias Asdiscussed stioge, thesilicikdecaatves axfthd Ibveer Blact®rd, wherebyrirethé caserefd,

on bot 15 si ebing, ., at R eilicidet wlaktitecconstantiie, whaelPSls uded for the fefroaiestric giibstahas filmeslativelyi ng
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In Fig. 9, atlidRenttngdl iow@BSKEBY o srlail AUnbek df Sters@fid aistycdtain HdTerfodiBétiid ABHaNASFilR hbdye

el ect rode sanpabkiysthiR® pberigs. €l enment separating region 702 and the side wall
9Q6,in #he self-aligning manner. Wth this arrangenent, the efficiency of a
capacitor area 710 increases, and It is also possible to con- stitute the
capaci tor @mims\g a snmal|l anmount of scattering in area. An insulating film
assum ng the sanme con- 15 figuration as that of the gate electrode is

f or med t het-eohsemigandupiondgyieecomprisiigiasi bl e to manufacture a ferroelectric
subst arffe nenory afspicengucior eyhgirgte ¢ ﬁhﬁ?"l) of parasitic capacity between the
gate el ectrode ar?d"gﬁﬁ”lfgg@m fffé‘ﬁh'" ¥°b‘d W@fmﬂfeﬂB’Pfﬂ%?"@ﬁtaf?gf"ﬁ’\??"tgﬁfrf?féhicgveof a
potential of Feffsoysere 'Efttf‘t"’ éHi electric substdaqceb?l l%g

terns of the
ferroelg ctrlc-}EB s'ﬁ?%ﬁqg{l hifﬂgk{ ec 1 13 ogfbe arrt'mh'fgmaé"d'f (':"eta;e

thereby attai n|n C|I|ty 20 Fig. 10 shows as a

modi fi cation of tt W1 ﬁi‘% 1doE Ifbﬂ\edgnﬁgdiﬁﬁm%ﬁf& ﬁé)am%xposed
i nvention, | neghkt an‘i’l’;eFe%f?IhQEdﬁtaGﬁFeﬁ etﬁb It 16D elddtibaubstanbb il (185 768) SndlsQNBH-
el ectrode of ¢rget 6(113|e’l1ﬂfa‘oﬁ |1602)7|§hﬁ1§§h£u@ﬂhanff|%i@etwek 8uld farfoeldBii suS&an%Qﬂu?qﬂo@
refractsry neioajanatﬂelusﬂedaect.ﬁm1midgp shown in Fig. 6 can be applied to
this nmethod, except for that in the enbodi mrent shown in Fig. 10, silicide

i s not formedTharsemibmd@mi devies hicoding B claing1, iwhereig ife@nafifisl iof saftl Idvier elesirede(di 118N
[err] As di scisswyade ofiifthWMe, TitMiJa andiNi.ci de serves as the | ower el ectrode,
whereby in the case of 25 wusing, e.g..ga Pt silicide.—aJlattice constant
i's, when PZT is used for the ferroelectric substance,fgj '
approximate. It is therefore possible to inprove the, l,!ﬂl&ﬂﬂﬁmm,erties
of the ferroelectric substance film As materials of ¢ o
substance film there will be given, for exanple, [err] PZT and PLZT. As

di scussed above, the sem conductor device of the invention as defined in
- the clal s |s characterlzed by the arrangerrent |n V\hlch the ferroel ectrlc

- rc




stance filmin cooperation wth another electrode is conposed mainly of a
netal, and at a contact hole in an Emag8sas2By | ayer, the ferroelectric
substance filmis connected via the foregoing electrode directly to the

hi gh- concegt rib balodlinfolob&ide by agercﬁﬁm Qﬂer&hﬁue%ﬁ@-&MH%BFel&HQ&t(iﬁtﬁq
al ternatively,is ghyShe éf redfsiicREEUPBE WetdandRl @ refractory nmetal 1s forned
on the hi gh-concentration diffused Iayer serving as the source or the drain
whi ch 35 & SihdpekoducloitRviceadiordings al 6 ofdithd TtRrbigyh 3, Whereh 1R fonBsléchiRls@isiahdeC
subst ance fi | rfimlor)zohtadigthevadrelectrdde ¢114)3firéugh i Bentdat R 109) fofined h dnlrisumtihg layer
directly on t heoeswhichds ptavidey opibe bbwerelectepda(134yal | nunber of steps. Hence, the
present Invention creates such advantages that It |Is possible to

manuf act ur eS-t hemeneany deyineiepopdgingdevi ce, particularly the non-vol - atile
menory at | ow costaseppgitonelemast wmmelafwelsqt@asbsm@fm {788) gendwichedbplween an up-
ferroel €8tric PeLASEiaeEsiqctrede (TR 40R)and superb crystalline propert | es. 40
Claims 1. A senc @ﬁNggﬁ’B’Ps'sﬂ’éV%@“c (ﬂrgglg]lghh:;;:‘:;cmr etlfawgtg‘ A ml(i;ég;or
substrate (101; ‘g |3EJ'!‘i"e |

formed on the ‘!’U’ég\% onfh *f?é‘ﬁ‘ﬂ;"%% viyich i ponnecied fa thedower g H{Bf

such as g Mos ¥ %Iﬁi‘; L od BulT F 06l ectric substance film (107, 708)

sandwi ched bet ween, af u Q& 55)%: M;E:@ g b% %ue&(;?efra% aha s
802, 1002), the l.oWeke celf] or
of a metal 50 hﬁﬂgmﬂ E‘)ﬁ&‘sﬁﬂ ﬁh@ : é&éﬁgb Xﬂf:gétbée l‘fos)oftha

characteri zed yos trdhai | ower eI ectrode 114, 802, "1002) Is forned
on the diffusion Iayer(103 703) atan exposed cont act portion thereof t he
coQt act aree briewR@bryldBelabdofdg kol 5,Gvhérein HeddWereldctrbd® ({0bB)ds forfidd bn ﬂ\adiffaadrd
| owF er el ect rigy@e(763) hh selldligned Hanner th @R arpa determigedbyah bidhent sepstating fdgioh @b2YaRdan
sai d ferroel ecbsulatinganHtesibla@0BEfofmeld ion @ 3ide’ walbd the gate electfbde (9a5)cind Areinsufaiey film (911)
el ect rode ( 108ermeQ@6n the @ate eléitredesapdrhaying the s4nve shegeas the lattercor di ng to claim 1,
wherein $he material of said |ower electrode (111, 114) |Is any one of Pt,
Mo, Ti, W %a Hwmenpry déyice accpiingtoZigim 5xg 8, whered said" ﬁﬁ&idsémhwndmﬂﬁtbﬁlwewfeem.
according to cld%feandNikherein the materi al of sal d Iower el ectrode (111,

114) is any_one of metal sili CI des of Pt Ta and N. 4. The
sen conduct &r d‘éW?‘E‘é’% HX% dﬁ‘l‘“@f %"ﬁé “1e method Gepprising i ateRsioh, ¢ he
ferroel e@tric si a ilicon “bs"?t?q ) g giement ssparating tim(102) sueligs to expase o1 qigment

(114) through a Hf’afﬁs" 09) . f or ned an. i nsul at 6
which is provid Zg 25 5" tlrgegg’f'F%‘&cga?%ﬂ)ﬂf“geﬁymh@gy&%@?ﬂ tege rode
conprising: ac Bim(eesle)%mes roel ectric substance film
(708) sagdw che

802), and an M,gn,aﬂaﬁ,gﬂgd?% refmt ?E‘? nt eg‘?i”adtidé\élwé?’tﬁo(}’g‘l;e)t%l E&eoﬁtﬂ\g\f? r&?&ﬁe >
capaci tor el emegd) répiovik e,gﬁ,gﬁngs,gmctdrmag]w&gﬁngsubstrate (701) and having as
its source or dy i r@ﬁaﬁ?ﬁ&ﬁﬁﬁd%kﬂﬁ)dﬁlltﬁefsu&tm | ayer (703) which is
fornmed on the sig)sdhing £contébthple P0G in'thé Rleridyer iRsRRARGANRE 08) @t 4 foeitidnUBEVe ofd @03) b de
(8Q2) ofswsai d caaid gafk bmd dré @MEsed regidis, characterized in that the
| ower el ect r ode () &oding ofarream'ctiliceumpnmieu'ilnri(wz)emm toi cBntant the hefratoryanetahsliizide portion
refractory net aké1armipased thoughdl contadt hate 109)f usi on | ayer (703) in a

sel f-al i gned nafiheatterning the ferrpelestrig substanderiinei(187) intop peddetemmined skape-and at i ng r egi on
(702) and an |n§UP'aﬂﬂ9r@g"PPatMreﬂe(‘(°PUm)fherf gtrippubstanse il (W) | of a gate

el ectrod® (705 of the MOS transistor, The nmenory device according to
claim5, whér ﬁe Hof menpactugingthe memesy EKPZ 'a'f"s” the mathed coperising theistepsafi on

| ayer (703) in é" ET“ ﬂ°é.‘|“ FP@G“‘}?H%@P" Bl EﬁeB?iatH%f"@r(mz)rF@El“ﬁﬁV%‘PPs%F’b?@?ﬂt
separating regi nsulatln e 906

wal | of fhe gat & G '@g? %ﬂ?ﬁ“gﬁg "h‘{"J( 'Fq ﬁb@%gw‘%\%ﬂ%@%&%’ﬁ&t he
gate el ectrode %gkgdg'egt%dg Iatter 25 7. The nmenory
device accordin &Htﬁé eQBft%v&lei dd in3iit ﬁb?@ls(ﬁ)s%y) one of netal
silicides of Pt g Nehosithg: riNe11)b nufacturing the
sem conduct or d?f)’érﬁé‘an th& uBét mﬁhé?mfmfhd?%e@@ﬂm&(ém%ztdm abportidRs Werethe re-
(a) formsng on #adérk me@romtaddsdilcad,e (101) an el enent separating film (102)
such as to exposg rewdvifg thERMbining refractory metal by etching,

(h) forming a ferroelectric substance film (708) such as to oontéct the refratory metal silicide portion
(802) in a self-aligned manner in the area defined between one (7086) of said insulating film side walls

7
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regi on of ‘the substrate, (b) formng within said el enent region source and
drain diffused regions (103, 104) amkeoasgmat1cl ectrode (105) of an MOS
transi stor, (c) depositing a refractory metal film(611) on the substrate,

35 (d anieabi g“ etoforma refractory nmetal silicide
(601, 602, 613) @lariing i r%; od i r@j%mrxde’@md zaggra its silicon,
(e)\/em)vr ng t foFrﬁﬂHadn'&b&GeIS @(%wsrvthm ¥ siibbih ormng an
interlayer insulating fil on the substrate, (Qg) form ng a contact

hol e (1Q9) 16. nTRehﬁthoﬂB&hln@é{ﬁﬁerélméﬂéé)%rﬁﬁséslf&rﬁhé {0 6ddediim @11p&Hy dnittfegatd BIRdtRIONE
(103) of 40 such as to afbufle the BanteShapa@s the @its elditiolie/®es). r egi ons, (h) formng a
ferroelectric substance film (107) such as to contact the refratory netal
silicide portion (613) exposed through the contact hole (109), (i)

pat t er ni ng Patestahepniiokd ectri ¢ substance film (107) into a predeterm ned
shape, #nd (j) form ng an upper electrode (108) on the ferroelectric

subst ance flil Hﬁlplmwzmcfmggmfaﬁsentt hod of manuf acturl ng the menory deV| ce of
claim5, the met hejtiHakeiieteybsirat108781)st eps of formng on a silic
substrate (701) aﬂnee‘?'fém*zsc@ €PH 7% ‘\ef ‘f‘f‘ﬁ‘ gj‘ dwefﬂ**a@%%@@ﬁ und

el enent regi off'&fn " 'g °"‘(;H:é erre t_region
@ '31 t&)sban dener
14 02 hi%f E g“? i Eiiet ‘&elt m%g
S Cl eag el Zu amme se r O e Flg?sr'

g
source Znd drai.n %ﬁ"
blcdh ng

(705) of an
el ectrode (703}
filmside wal so? eQ ze, deposrtlng a refractory rretal film(611) on

the subgtrate, (f ars%f&'?. P11 H'hsﬁd‘z%ﬁz)ta&dﬁm#ﬂsﬁnsfsﬂﬁéh?(%sofdé) 4Rl frei-

s. l'i.ci de (601jegbiflién K&mbaﬁnn ibe shsddBRie st WbBei e Komskifiche zwiscHeh 84 Rlmy(167et al
acts sil i By derféivoelsieisBneh SobstdnL urdisPdniiréhdEidkRbdedfil O ¥, 80E 1602) Rdind? lsC4ld 01,

(h) form ng azéishémddnFaini(102, 798)uei fateRkifischén Subéldhk utd ePotdfen ERKFAS 1108, 70d) N e

refratory nmetal silicide portion (802) in a self-aligned manner in the area

def i nedzthe2we eiableiteevofiéag nadh Apsringth il /beiderias Kgteral donurtdraiElekimbde $117, 114) ingehdelia8 9
762B1 and t hevaiRuMonTi, Wadpandiiishg fil m (702), (i) patterning the
ferroelectric substance film (708) into a predeterm ned shape, and (j)

f or mi ng an 3uppalbleitsrvorrichtungaaghAnspyuch f. beider dag Material dorunteren Edaldsede £116.d14) irdendeinpe 3) .
5 10. The méanaipllgiiziden aysit. &lo, TVl TeundNi ish (c) conpri sesform ng the

oxi def i PAm (911) onIyont hegate el ectrode suc as to assune the sane shape as

e T e SR
nf d I f eFLs S
gOS?SﬁgRer EOH? rﬁ’?gﬁ?“%r'i’t'dlfl J‘gﬁ‘f":gﬁ'%% 14)vomeRelenity det i st und TeI I

eines a |\5626|I7-‘g] nglgh%rg rrgndts w e etwa eines MOS-Transistors ist,

e R

ei ner ober en g&gng

sandw charti gsg&tr\g,gsc [ossen | e unter

114, 802, 1002) amtmmdsamrmrﬂ mm&halnhemﬁmafsasmmdu B berhbRl-

Di (f/usn @S- S6éH Kdidleitbratbatrat (08) intdgRb i \he BisisSihe SciRE ids DrafirRIDFRRIoRIEH I (765
dag di e unt er @otsl Kdfikdn@ratdn drldist, dleldlr &subSAY {709 diisgelmbet st dind witidermeRA ERRFode
(103, 703) an (saRyuesiKénd@isatorelements debandén ist, akt abschni tt dersel ben ausgebi | det
| st, wobei di e Kodedaich §dkermkeichnetida@hen dem Fil m (107, 708) der

f er r oel ekt ri schendiguisere Bleidtrode (802) des Kandensatereléihankst airoRilizid(atd dinerrféubrfe@@Metall(H 2)
kl ei ner 4 st alnd af ¢er Piffusionisechicht&TA3HD piner Galbstausgeodijeteadd¥eise dy ginsetiidbe pisgetiiidat ist,
Subst anz und dievortiemizienenientrannrereich (192) und eiogm Isoligrmaterial (16) Lotismt wirds welchesiar ung
nach Anspr uch eier Seﬁﬂnwaﬂma@mte@rqda(maéps M E'PE-?'F“E mqb@lwst( 111, 114)

i rgendel nes van tervorr i ch
g (793)

h Angpr feh 52 chpgyorigip aa %P"' '°H‘H?'%F‘
e o

2) und einem Iso ierma enal u‘nm wikd, jvgéff n elner
(905) und eines auf der Gateelektmde ausgeblldelren und dieselbe Form wie die letztere aufwelisenden
Isolierfiims (911) ausgebildet ist.

8 7. Speichervorrichtung nach Anspruch 5 oder 6, bei der das Silizid irgendeines von Metallsiliziden aus Pt,
Mo, Ti, W, Ta und Ni ist.

8. Verfahren der Herstellung der Halbleitervorrichtung von Anspruch 1, wobei das Verfahren die Schritte

| R DR




30 4." Halbleitervorrichtung nach el nem der Anspruche | bls 3, bei derder
Film (107) derferroel ektrischen Sulepcessam2Bii € untere El ektrode (114) durch
ei n Kont aktl och (109) kontaktiert, welches in einer |solierschicht (106)
ausgebi | det | {edi € auf der unteren El ektrode (114) vorgesehen ist. 35 5.

Hal bl ei t er spel %ﬁushﬂ%ﬁ&ﬁﬂﬂ@dhﬂh&&b&ﬂ@ﬂﬂﬁ?&%%ﬁbrﬁ%ﬂﬂlmﬁ@ﬁ dévirt; BarditEISMeRE M
Fi @A 708) ei negefdihdesdublitatd risfiBgtn Substanz, der zwi - schen el ner oberen und
el ner unteren BEppiuebinévoh $6likeSthd)Drdimitlidlonsbeeh (103, 204) UREdidal GSMRtrddR{(105) eines
zusanmen- set zt MOsHngitonsiinelialb-dds Elerhdnttefdichd, 703, 704, 705), der zusammen mit
dem Kondensat or (¢) Abseheiderceiries fd@ertastbn Metélifilms (611)a@fdeBubdtat, t er substrat (701)
Integriert |st (dy&hlaasen dessSubsratSczurAuebiiduhg einédrfauerfostdnMetalliillzkis(s0 1) 6025613) antsiteliéry 03)
hoher Konzent r awoe daa fenerfesioiMetall Sitizien kontektdem Substrat (701) ausgebil det i st
und mt der unt{e)Entferibredes Abrigen fogoagtercdatalixdmehdMzent or el enent s ver bunden ! at,
dadur ch 1gekennz@iAushiidan einedyviaghensahishtisplierflima(t98) ad deni Substratde s
Kondensat orel e nﬁmb"é?"r?'"ﬁ ikgniaktipchag €109)indemZyisehenschichtizgfierfilm(106) anjeiger Pasition dber
Braig 'ffﬁ'ﬁ'?"ﬁ?‘?ér sel bst aus er| chteten Weise in

'f @fgﬁi‘%ﬁ( g GFF“'("FGE?"'und
ei nem | s%:)I i er ma§ Z‘Z AL m 2 I|1_'t§“esn(}/vand
ei ner eel ekt ta;%ﬂe
Spei chervorri ch)ung NAaC ':&’nspnr uc : er |e Uht ere erI? Ea%OZ) auf
der Diffusignsg m}% &hﬁﬁ& W sihitsfini N
el ner Fli chd; Mrggebi : rg(g%@ﬁl)ngﬁggreéch%r%rﬁ% n I"E\ﬁerrent ?’Penn%e&%?‘%hm%%mg und
el nem I sl i er "Bféj;gg Bilder ofrfa8 ElerRéhtthenFiiths Mﬁdﬁe:ﬁ@ﬁ@ﬁiﬁﬁs%nﬁbﬁﬁ'&er&@%@éﬂ% der
t eel ekt rode ( desisubstraterreiiRgtfl der Gat eel ektrode ausgebi |l deten und
di &Sel be For m wibpAwbirien wh Bbiée urilDraisdiffusionkaoneh H08,1764) uhd diver GatdsloktrodeTpspéined et
let. 55 7. Suosataedistas hneeibdegEleaentbefdicag)r uch 5 oder 6, be! der das
Silizid irgende{cymasbideneinds ODzitifilns 2urBedakercdesGatéejekicdale (706), W Ta und N ist 8.
Ver fahren der Heg)Ausbildeniveg lsdiigrfilinisiténiwénder (706, 707) etfidem@piteroder Gategiektrede, 1, wobel
das Verfahren diepAtScheiden ¢ines Suprfested Matallfinsi(611) duf demSubstret, 1 | EP 0 389 782

Bl unfaft (a) Alf<ilabsgndesfybstiatsaunfusiiiiung einepferotfestenMefalisiziis 801, 622, 613) an Stellen,
El enent t r ennf i | Wedes feyerfesipdfetall Silizigmp koptalgiert] creng - berei ch des Substr at s

ei ner Flache au€ !'ﬂ

frellie (b) fﬂb ?T“G’éi’?s\FB"Ne'SﬁEﬂ’@E“" Metalls dyreh AMeans f u5| onszonen 103 Bg

und ei ng? Gat eef {ger ferroelektrischen ’\% LR des
El enent ber ei chs °"f '§ Zpjschep relner (106) f‘ﬁf"fefff"f' Tf)”"ﬁdilsmdem
Substrat, (d) A téei"? f?t ‘i'fs"?ﬁie}: fﬁ'sa me "ﬁt e

Met al | '| d |1 zi
kon?akf: IrtZI ?e er nen a?feuerﬁg{;ﬁug "gss%'é:"s hr%c zleflI UTO
7). Austr | dggn h | 0 : {4 Alior
(o) Aushi | det qsm“g'@'iikﬁ"ﬂ sng 2:’?, o %9'““ e S R 4 b

(106) an einerPosition fib er el ner (103) der Source- und

Dr ai ndi f fusi onszonen, (h) Ausbilden oines Filnms (107) aus
e:femoahdéhdlhﬂfdien Substanz derart, daM erden durch das Kon- taktloch

(109) frelgelegten Abschnitt . des feuerfesten Metallsilizids kontaktiert, 15

(1) Must er nt.ddén dispésiti & éehiicopdudieurs Eampreparitekt r i schen Substanz in esne

vor besti mt e For mun subgtr®d jemicenducledrdtd1ei0Mer oberen El ekt rode (108) auf dem

Film (107) der f emnnecneiede ditfusiond cahgentrationleved (109708)fmmén suf lersubstratst qui faitpagieder

Spei cher%orr| dﬁ{"lﬁﬁg‘eﬂﬁéﬁ”ﬂ\wﬁMﬁaQ‘f%@é*'ﬁ@P&?"V@ﬁ# ahren die Schritte um

ST 21 amsubst r'aeﬂ w%g Sk m%%ﬁrwm vl ni i ¢ i mi
freiliegt, (b)“?( y“ §8Eﬂ"g qﬁl@“ﬁ?’&?ﬁ'&"’f‘?ﬂg PofPonen (703 704)

2 St b, e, Farae b B "%8@@ ki e e i
(G%gel %;; Ogﬁf( md mf:e %é)ghté(e&glﬁe 'a%& gn'ggi&%es Yﬁgﬁﬁl@n
feuerfesten I\/bt allril m; (61ﬁ§ aut dem Substrat (f An'l assen des Substrats

zur Aush | daing eQispiait § sakRbAdBSURS keliR faddvbiticktioh dﬁnsﬁ&m 1o ridiéfiau EBibctrdbe MRt N,
{111, 114) est I'un quelconque des suivants : Pt, Mo, Ti, W, Ta et Ni.

3. Ledispositif a semiconducteurs selon la revendication 1, dans lequel le matériau de I'électrode inférieure
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wo das feuerfestb Metall Siliziumkontaktiert, (g) Entfernen des fibrigen
feuerfesten Metalls durch Atzen, 30 EP0389762Kt) Ausbilden eines Filnms (708)
ei ner forroel ektrischen Substanz derart, daM sle den Abschni tt (802) des
fouerfesten Me I SR

I solierfil nsei Bglg\v‘\llgﬂlg*ftﬁ%elggﬁn El eﬁ@rﬁ?gﬁﬁ@{aﬂ{ﬁ)@ N deten Bereich In
sel bgtausgera, c b ekwkitidenBonitiurtsblioluhe queibdngbdiih F‘eﬁ:&hdfé&ﬁnﬁdﬂan@ Q) 1 Pélicule
ferroel ekt ri scliematiidaséndaiactiote AD7) deMteh Btkbtalatr8lednadd harnskd (1) péuﬁl%é ﬁé‘&mact
ei ner ober en El(tok)foredear(s 10&Jouctisfisorata166)lqunesitbimpe slerdicatrsde ikenkirs {18ghe
Substanz. 35 10. Verfahren nach Anspruch 9, be! dem Schritt (c) das

Ausbi | den des Unidishasltifide njéinbite, cerhpremint: auf der Gat eel ektrode unfalt, so daM
er di esel be Form wieéléent iGpeistrnt enlun pandens§tpTrmadiarierpalticule 460 maté e Veeroélectritiué (706
1. Un di s osi t ilnftergglés entrerdem leptiodag supéiewrs at inférievre (7081802t r at  seni conduct eur
(101, 7015, une coHtkensiger MP$ (703784 700) inthgrécaveq l4l6ment c@isista@en () G@iderE@ar, sur le
formee sur |e SI9Mesybsiratsemi ‘i'“"PBF('fmbatr‘M Gampoatte, pour sa se{rqg QU EIncdnain, unecouche de dif-
seni conduct eur g F‘I;I? nifptiog gleyfs (403).q4\estiorgpe Jyria subsivat (791 ef quisst conneatepdliéleptrade
forroel ect ri qudmgigyse o é% W‘@P?&P@?“é‘ﬁf’?"@”ﬁ%‘%“’el ectrodes sup6ri eur e et

i nferieurge (108, 70 | (I]Qg rode |n 6ra(la‘ ur (111

802, 100§§ etap ir uﬁ%& ,ﬂ %ﬁf Ha‘théﬁ :15 auto-a| ée sEr% r?ﬁlerge dlﬁusmn? 03),
l'a couche de dighdsimd he ke Bstdet §‘élng t 32 et un matériay, isolant
l el ' ectrode ini7e f&%@urﬁﬂé—ﬂamnﬂagéﬂal m (9, N%sc eHEee

di ffusion (103, 703), dans une partle de cont act A nu e cette derm ere,

| a| re deo Cant a6 tisgBitif d® rhéolesdion Jd YedendleatioRs, QE&sﬁéhu&l%lE@r@Jleeiﬁfkﬁehﬂl(ﬂ)g%ﬁf rmée
etl el ect r dtise manises duldkblignéé duk fe.chiofie 8dirdsion 003)0dans inelzbeRful 21 H6R fEﬁunQ ul
eX| e entre | abgpeké siparationdislsment G0N YE 6n iaéria0 Rbig (906)JstME bukAre pa?cﬁ)ﬁiéraﬁtdelélec-
‘el ectrode sujptde degrile (905 8t uné P&ljcule Tblante P11) qliestdormpesir éldctrdle 6 Giille @NENH Friamel S
soI on | a revenfimeguesetteldernitens | equel |s materiau de |' 6ectrode inf6rieure
(111, 1149 eat |'un quel conque des sulvants : Pt, M, Ti, W Ta et NI. 3.
Le di spositif Ae digrepitiisieamémoirm geion tprevendidation St déne teaueble slligiurel est £url quejormhud des
mat 6ri au de | &¥icEesdgcneétal derRbMoeTir Toelhi11111111111111111 EP0389 762 B
(111, 114 ekst | l'lcjxrgédquel conque des siliciures de netal de Pt, Mo, Ti, W Ta
et Ni. K . Eé" ‘i gf"tqm%'féé?w'%ﬂﬁwf de /R eevendicgion (1'cp pracaqé eamprsnentic
des revefdi cat f°8 ?pqss %8 dan

ferroel ectri que T uéfg?gm ! él il 'E‘P °P‘"EV'%@T?"BH%“PHP‘é‘F‘?‘EﬂP@ » qefagan &
t de he | sol
S e ‘Esg S e

menoi r e, 35:orrprer*(@,ryndéd‘l,ge Hile% ggtnsat eur, forne d' une
derlzgta‘i3

pel l'icul e de mat@ydnadbuit @rsﬁ BlehS | os
superieure et | I’Hcahé'nlbﬁaélles Ie Z\@Qlféﬂe@}e esrf‘3 :'lnc]spcact avec le silicium, l(Jn raggﬁéang dgﬁ\%%g

(703, 704, 705) (eyuneasw pandtaque IEThedBsfbhctaiRPsstant ant en un condensat eur, sur
le mi me substr at(ﬂsemmndualtoﬂursolénié]ﬁt)arfcoﬁéheqmb)sﬁﬂeramﬁttra‘i pour sa source ou
son_grai ®, une dokroliemelen itkiufde chritest (308) dare i TREA ISan@ MtelcEucre(1065, Wdns b bosition
estfornmee sur | ssiteéslzuidesnts oTore)(103) dpsirégoné ditfmaeaiatsauce/dt e i€ Ct r ode

i nfirieure (802)(hha farme pnerpeliculeciomatédauserroéiectrique (100)) defagon ioe’elle vietra ehCbritdct S@c €N
co quo 15 la partie de'siii¢ivre de métel réfractaire; (€43) qui ¢s8 A & tryers ledtor de contactd108), st ent
en un condensat dPn g&kipit ypmolif dejforma peddétesmingq dapsla peliiculg de matériau femoélecrinua (108, et et
oi | e est “F or nes @orEneas flprtradesypésioyre {198 isur lapetlicylexdereatirineferiesiedirigye(t07h n
(703), dans _un &E est determ nee par une region de separation

d' el enent ( ?ozg &p iﬂesﬁ#ﬁ‘l"%?"f"h‘ﬁ' "rsg?ﬁf'é‘?ﬂm‘('g!ﬂ%‘je I3 rgyepgication 5, ¢qpecc prengptdes ftae
d une ilectrod di spositif

de menvi ge sol 0'](a|é J&%ﬁ%—;}‘g e §)atdu?'&‘r'a Sto&’tﬂ?f”é?%??%ﬂ@“?“ﬁ?@ﬂéfﬁ"@"a

1002 t f he de dif
2703)) SZ”S Sﬁlg‘q‘z@%@éﬁﬁeeﬁ‘oﬁ& d&@ﬁ@&fﬁ% é&n‘%ﬁt éy&?'&% dgﬁ'ggeg%se‘%m? éﬁeu‘?#moﬁos

d" el ement (702) ( Tontbﬂné@k Pelliceid dloxyds dd'th R‘Bﬁ&mﬁé’ d!’iﬂ?Tﬁro' lateral e

de 1'6l0- trode (@nginh buples gﬂé)delﬂﬁctdﬂlﬁie@ﬁﬁe'de& réis Iatales (ThE tit s pé‘r%h
fornee ssr |' el gelicuedsiabe, grille et a la mnme forms quo cotte erniere.

7. Le disposi t i(8) od @spusenme pellicale dOméthlastrabtaiRy (8115 &k le@lbsatoU 6, dens | squel |e

siliciure eat |'@nongodicabguepdesms b sikchie@s méal rBRdcailre @61, 862, 619 dand tes pétied 2
et Ni. 8. Un pr cleedesqueliesiemétalgéftaciaire edtienctontiid siet iefsilidums,emi conduct eurs de | a

revendi cation 1, ce procede conprenant 10
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30 " lee etapes$ suivantes: (a) on forme sur un substrat en siliclum
(101) une pellicule de separation d'EFoAseme2E1102), de fagon A leisser A nu
une region d el enent du substrat, (b) on forms Al'interieur de cetth

region d' el enent o dSHisiel #BGueth it G RGaikGestT Ce et de drain (103, 104) et
une el ectrode dendnifdrngudebeifdule@e Hatsiidudéhdisigdtiue (Y08} de fagon qu'elle vienne(dn)cortéitt slégias e
une el I'icul e depaiida bilidiurd dedistabrefrattalr&®32), dné mbribréatkusdlifrid, daksihe foe Gub estidéfinib S
substrat pour f 0énferune (Y06)ides sarditgtérales dipbiidulelisdlaiita etlspellicule (B@4parabiQi] | &bB)(7aR NS
des partisges dens()lors&fmeln matif defotmatpaidéterminéa ddna lamelliaitbide ewntédanri¢renélpctdane (708)set
silicium (e) on()enfoaneune dlectatié aupéripure $70R)BuElh pellishle dematériae ferredlactrique (708).) on
forms une pellicule isolante Intbr-couche (106) sur |le substrat, 40

(g) on f or nmst0ure procadé delageyandipstion(s;] ¢ep} leguehkstape (ohedmprepd ladormatisn ge l?t?e'“"“'e d'oxyde

| nt er - couche ( 1%!6?8,“'&89\158‘!1#@%3 fe grije, dg fagencay’elin prenpaia mame forme qyp ESlectrerisyde grille
regi ons df ffusd¥8-de source et de drain, (h) on fornms une pellicule de

mat eri au forroel ectrique (107), de facon gqu' elle vienne en contaect avec |a
partie de siliciure de netal refractalre (613) qui est Anu Atravers le
trou de contact (109), (i) on definit un notif de forns predtebrm nee dens
| a pelliqyle de materiau ferroelectrique (107), at 45 0) on forns
une el ectrode suprisure (108) sur la pellicule de materiau ferroel ectrique
(107). 9. Un procede de fabrication du dispositif de nenoire de |a

revendi cation 5, cO procede conpronant |es eta- pes suivantos: (a) on forns
sur un substrat en sillclum (701) une pellicule de s6paration d' el enent
(702), dggfagon A 50 | ai sser A nu une region d el enment du substrat,
(b),on forms Al'interieur de cette region d' el enment des regions diffusies
de urce et de drain (703, 704) et une electrode de grille.(705) d' un
transi stor MOS, (c) on forne une pellicule d oxyde de fagon A recouvrir

| " el ectrode de grille (705), (d) on forns sur les cotes de |'llectrode de
grille des parols laterales (706, 707) constituees par une 55

pollicule isolanth, (e) on depose une pellicule de netal refractaire (611)
sur |le substrat, (t) on recuit |le substrat pour former un siliciure de
netal refractalre (601, 602, 613) dans des parties dans |l esquelles |e netal
rifractaire est on contact avec le silbicum 10 C L H S—~~~~~~~~~~~~~~~
EP 0389762 Bl (g) on enleve par attaque le netal refractalre restant, (h)
on forme une pellicule de materiau ferroelectrique (708) de facon qu'elle
vienno en contact avec |la partle de siliciure de netal r6fractaire (802),

d' uns mani ere auto-alignee, dans une zone qui est def inie entre 'une (706)
‘des parolg lat6rales en pelllcule isolante et la pellicule de se6paration
d' 6l énment (702), s (1) ondf init un notif de forno predtebrm nee
dans la pellicule de mat6riau feroel ectrique (708), et (j) on forns une

6l ectrode superieure (709) sur la pellicule de materiau ferroel ectrique
(708). 10. Le procde6 do |la revendicaton 9, dans |equel |'6tape (c)
conpégnd doa formation de la pellicule d oxyde (911) seul enent sur

| " el €ctrode de grille, de fagon qu' elle prenne la mnme fornms que

|"electrode de grille 10 (905). 15 20 25 30 35 40 45 50 55 11
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