ELECTROM GRATI ON RESI STANT METALLI ZATI ON STRUCTURES

FOR M CROCI.RCUI T | NTERCONNECTI ONS W TH .RF- REACTI VELY SPUTTERED TI TANTUM
TUGSTEN ANWYQRY13552 BACKGROUND OF THE | NVEROTGR98/04b)
Field of the Invention. : The present invention relates, in
general, to netallization schenes for migrocircuit interconnections of
el ectroni c devices and, nore particularly, to PtSi/TIWTi WN)/Au (Type 1) &
and PtSI/TIWTi WN)/ Ti WAu (Type 11) gold intercon ' '
sem conduct or devi ces and associ at ed processes of
Di scussion of Related Art DESCRIPTITNA! .
hi gher degree of integration of sem conduct or devices require reduction
of overall dinensions, including the di mensi ons of netal |eaders and
contact hole dianeters (Including via dianmeters). This reduction in

di mensi ons_causes i ncr gaspairatelyl B WRHILY FLRIEXtRAKERTgand current

densities in the netal stipes and interfaces between st c%n and the

metal conducts ipid&aSufed 8¢lahBitStream’s Processirf% hféeqﬁﬂ?‘rgtsek{e%t 2 o

decrease in contact hole dianeter consequently 1 ncreases’ |

(i.e., step height/dianmeter), and hegngg De‘?ﬁf@ﬁﬁ"ﬁ the step coverage of the
netals. A smaller step coverage in the contac hol es causes further

i ncreases of- the current density in the contact holes. ) Hi gh
power transistors, in particular, generate large currents and devel op
heat The high current density and high tenperature operations of the
devices result in rather fast degradation of an alum num alloy (commonly

i ncl udi ng co?gghﬁf@?pif;li'bqan) based .i nterconnections due to an due to an
el ectrom gration effect. The electrom gration, caused by nonmentum tansfer

of el ectrons, cauggyy fRGGRYIGH Yeliled® 889 ABpAIET UBHA" MAthDE TP

conduct ors.
Gol d i i j I i i,
wei ght T0hanCBREERBEES O ) AEa SRy oy B8 nnokr | ol Ao pdh X | cPLoBRRSing

h I j 20 .. b f the Au-Si I
(3701 err] o TORRTFER EntEaTpr o B ERHingaqatn oo renaRRAtRIEIIY. < bfe the
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p+) silicon, od,step cpverage, i n_contact holes, non-particulation, and

a wide pr ocegg%ioaq?fjuﬁél &}gr?efggre%?rélqrsdi mensions (- I[err]m.

Gol d bﬁed i nterconnections can usually be formed in two ways. First, a
lift-o techni que based on evaporation of diffusion barriers and gold can
be used, eg., a, lift-off of Ti/Pt/Au nmetals. Second, a sputtering technique
conmbi ned w tﬁa&'&%ﬁﬁu&iﬁe’d gol d or electroplated gold conductors can be
used. - . _.One of the mgjor, advantages of the |[ift-off technique
is that it rather Digdtal aydie, apcavigiaeaaspbarpme ovidespread cdsdhe
lift-off techni aue %e%ui res an el ectron-beam evaporator with a |arge

di st ance bet nBt aC B HERT afd el O Csrordugstdhcéarger partii beetthre
waf ers the di stance nust be |arger than 145 cmin order to obtain an

i nci dent angPBV@EGRAGRHObrdigidady¥pdes standards suchhas MB&Bdedse@®m
t he ngégal to the wafer surface. Consequently, the size of the evaporator
Wil l huge” &R 1Ad st CardiftacidfusMeving wPictweesergndar§ssociated -
Furthernore, a requirenent on the photoresist profile is quite high: a
thick (> 2.5AatdnfoinBigétat Staragef Medhavahumdgatatvely 1.5 Mbps" by

International Organisation for Standardisation, 1SO MPEG
Document, ISO-IEC/JTC1/SC2/WG11, 1994), MPEG2 (see
"1813818 - Generic coding of Moving Pictures and

25 Associated Audio" by International Organisation for
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sl oped sidewalls (>90[err]) as shown in Figure 1lc. The techni que yields
very | ow step coverage and consistently proves very sensitive to particles
Wi t-h respagd odifdsizne reliability of the diffusion barriers. perap9sindsso
The sputtering and el ectropl ating techni ques conbi ned with plasna etching
is easily feasible w conmon equi pnent a&f have no difficulty

' ter (> 6") in coftrast to a lift-off technique.
t1his technique is the difficulty in shrinking a
Im due to sone serious process barriers, such as:

photoresist | oss in gn electrplati bat h, _. eoneifry de ence
of plating s gﬁ&géﬁﬂ!%i ty i r'%ati ngMPED| i nesDthg‘gNﬂa'?tw th Pg%b’e

si ze geonetr t 00 rough Au-conductor surfaces after a
wet - et ch of i‘E@%b-ﬁptM%ngWﬁ1%us€%914&s Aand: (e aameraiagr stapdard of
diffusion barriers, and, , . etch undercuts at the diffusion
barriers. MPEG4, whigh, ipclugdesnfusther: added efunctionaditycurnd o
elimnate some undercuts because the plated (gol d layer nust act as an_etch
mask i nst ead G4abtph@vBeMREG1 and MPEG®o d Ins MP&Gshrasd tMREG2
diffusion barriers, and hence it is difficult to apply a strong physical
sputteriong efdfecedersa pthend cace pceorkain Axpectatimnsi fegaedipgd thenh
mask can not offer any side passivation with organic polyners |ike a

phot or esi st atetod®sk.pringe 8sing ipowervewhichpanusit e swglpries P rder eteh
undercut for the mcocircuit interconnections. I n the past
titani umtungnrfoom ded the rreepeadtive whandgsden, Ao eexampbe edmsthe w
and Ti WN) (which do not stand for a stoichionetric conposition but for a
"pseudo- al | o)MPHE G2 [ stapwWand, Maix nBdoffilen andat Made coevedi (iMR@MK) =
0.30 (corresponding to Ti =10 wt% ), have been utilized. The actual

conposi ti on alesbeilbpat aesed GifVb camldsi Wri\)the rsitedream bandpassociated
paranmeters, and accordingly varies the filmproperties as a diffusion
barrieriand adideso owHizyerasl! etonformant MP@MEr e codlers trhesdi &idise pe
barriers of TiWand Ti WN) have been used in the netallization systens of
Si/TiWA or tet.Si/TiWAL as | C interconectons or Al (bondpad)/ Ti WN)-Ti W Au
(wire or bunp) for packages. J. A. Cunningham et al., .
"Corrosion Resistalibered &egermalanint sjtwaticbrisr awherbetidl liszadesiralyks ets,

| EEE Transactions on Reliability, VoL R 19, No. 4, Novenber 1970,

pp. 182-187, dimomssdre pretablsingt ireaguirements of decoding a bitstream. -
REPLACEMVENT SHEET 16 APR
1997. For example, in a system whichsydyemamically allocates
Al (bondpad)/ TiWAu(wre), and R'S. Nowicki et al., "Studies of the TiWAu
met al | i ¢Hit i orredgio lre@sndor déodivng | dhfis! IBfobBatidnBtamibe 1PSed A0Ting
di scusses a netallization system of "Al (bondpad)/TIWN)/Au. The Now cki et

al. article irssodeseokreogaltionstobewsierd etive Veecriddt Xiewe oV esi BhcaaunghAu
at 300[err]C for 6 mnutes when the TiWfilmwas relatively pure. They

al so observedcbhmputatimiehl vabgwdrt tehad mMémofy. Ti W) ther odedigie of
di ffusion barrier property by orders of magnitude. N trogen and oxygen

contents in tielgMANEd- Cirduvres fd? angitdl alidéd adevcdeescenthas been
respectively. The oxygen atons in the TTWN O-filmwere unintentionally

i nvol ved frongoesmbial pgaserce Nié hgetByhiitle HHEDSTF o c 883 i Hig\rdduiridrimesien
had mnimal intrinsic stress, otherwise a TTWO-flImwith 0 -4 at. % had

tensil et resfor bitstreams bd¥edPHENMIFe! MPEMPgUTR&ingls. diACiotser
t he use of a double- layer diffusion barrier oft TWN)/TIW in a

netal i zati on gxiPd Mfany integrat ircui designed to allocate
Al ( bondpad) / THCN UL, B bk T 95758 S 6B S Mo S T R0 o' ot 948

K{erTT) 7T [ err]) [ Au |
4, 380, 705 and 4593 08 oPcd N0 ST, MBS 8y hBalf-WolSLobad
Pr ef bl hj [ I [ ' h Ti fd

was. obtai ned By TERRtEL o ng ¢ AUl BYERELT D EVITE RER BRRY o Rifp: Kpblpred

vol %o NLerr] g4y Jger eit%rﬂfiri%f\%ﬂé“ gﬂ-.daé’é’gkiﬁgﬁe?% it rh8N1el dg-

! a
The maj or reason include n I'S t0 i nprove esion property to

Si g errpgl ayeppegalss St ong Tii'e(?:cpagd?tr?é’mﬁji_tg?fgépr?maeﬁjdatmbtéesure the
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interface. The maxi mum solubiity of T into Wis only about 10 at. % at
600 err] C. Ang excess Ti will be microscopically distributed in a
"pseudo- alWEY¥1EB2Ti W and even | ocated at grain boundaries BEEJIBIWG3cesS.
The substantial inprovenment of the diffusion barrier property could be
achi eved by oxidation or/and nitridation ofgthe Ti-atons during:.sputteking §
of Ti Wcathode (target). The formation of stable TiO[:err] and Ti'N-at™"grain
boundary particularly seens to effectively sl ow down inportant grain
boundary diffusion. However, one of mmjor drawbacks of the oxidation and - %
nitridation ' ns ¢ t 0s .
5 reducti onoéﬁ?ﬁgaaab?lbiety ?)f§ f.g}ﬁn% ng%ﬁ%—&%dbeorﬁds at ﬁ%‘é i rﬁxear?]zfclee'bet%‘een
Siderr] and HeMsurement of b'fPétrté’é*wPaFB?r?ﬁlé‘RPﬂ C%H)@%%Q" é‘gli’?rﬂ‘eet

al . and Nowi cki et al. have been successfu usi ng Irectly on

| ermotal 11 c T Bya car TR oae, PR PP b TERTS S e VB Sl
SUTONG Sput t o G0N, 4BA Aby W 4ASFarE BASEd OVPETBASLAJIL oTdd Dbl

and on the passivation he strong sputter e coul d” roughe

E?LL?S?E% ?22@2@“%592"%3%‘*%9'Zggﬁﬁghet%‘-cﬁ”mﬁ% Mo Ytrewas too
Ti . . £ . _ B
S 3na can not |G [RRCeIFRHE £8y A b achibarhy Md%n Authll SHR L
fﬁéeéflt uati Lﬁﬂ?ﬂ% E&gwé@d?ﬁgﬁéﬁ?rfﬁéﬁfﬁ% 3kib 'r%‘:;ﬂqh‘q nmpwnﬁecgﬁc’&}%ﬁare
2 S er] ! 4, s REnas ReAEer) Ty v igoa driscis oW Bieh: &e
ﬁa?l gg(raz:% s! \(j/IVf-e:I'?l tgn e Si ; P(of ipg g% unde?cu nd ?el i ahi : ity.
In this case ?h’é@%@er%@%wﬁé di ek?lfs'? om r iq%? oV@PC{ hgocoﬁlefsﬁﬁ”h& e @
very 1 ity ¢ ant SPHIEEIE) oBlEdn 1B £ SHARE: “orlfnd cSGEAP | FRALAI BudnADY
1o’ b speclERBEaCk i1 TELI AR bIST ' KA VSR BRI BrOBSSYNS

"Rel i abili f H.qh T | 1L |
o reures | LRt alliEe e ok Aed oIt 90 Fhat Shanndar prsOUrassscan

pp. 30- 36, disgusses..a.netallization systemof PtSi/Ti 50 [err])/Ti 2
kA) / Ti W 250 [@Pr]?ffAE(Sn&ﬁér?ﬁ% 8f0d o PPj§Ct ey |¢¥\i( @F%orﬁfl tm%'t%
article mantigns a lift-off techni que aﬂ%i ed to 3" wafers. There.are no,
details about 9BRPHARFE. bPy atéd‘rﬁﬁecfgevm eUsSHdhe BaAMR  resruTeas e idoid
serious feasi iIi.tg roblens in ICproductign. For instance, it is ver
difficulP to B&SiS ﬁﬂ& PekNOW dha HRCRA§insr PEAQRIBNG e AHIreMQNLE (SO
due to too la ﬁe heat devel opnent, associ ated with evaporati on and
condensat i on i) at e 9PHECHS RN IbAgepdchently allocated to each decoder.
REPLACEMENT SHEET , _ _ . 6 5660[err]0Q
because the patterd REFe be deSsomingy akiandancet pésdigHal eudin e vi
with 3" wafers the stress |evel was so high that Au-conductors forned
hillocks and ®819s. 9TARPNICSh dnfesmathan abitstreiamesi niavaidabiescaged-hea
waf er size. An input of N err]-gas during the evaporation of the Ti- and W
netals will cRIOVMGfnLMbert 6T| PFeCEsSinNg naqulre mento asspciatedayith
generated by collisions with the Nlerr]-nolecules. Mst of all, it is

al nost PRpossP@R@Nt o Iteps odasérahdes tonkaewi thebpransssingnpequérementse
evaporation the nelted Ti- and Wnetals in the crucibles will react with
the NJerr]-ga®f @ bitstream befareli iy itso decogedent Tihiserperindts better
experience as well as that reported in the Dening et al. article, the
adhesi on stres@ntnedt weear Sthie aes ultWo): desodin gsuf fF oreetdamstieondgf tthe
wi thstand the stress caused by thermal m smatchi ng because the deposition
t enperat ure ofiertodE)r naganreot nmeedngthef rdQuiddihen{< atlidtatddf f byentiee
of TCE (thermal coefficient of expansion) can be 4-8 ppmi[err]C. This weak
adhesi on causbdtstrazanapt abl y claay gehaveh theer egitsoandodf tigoti retmrtéhy athe
smal|l cavity at a sidewall of the contact holes. The formation of the

cavity 26&rioudgcodingd r & oabekidmpleobliamgegplse Aecoder, if a picture




diffusion into the bul k-Si as wel ﬁ dSi-diffusion into the Au-layer was

S
observed after anneal Th H for 30 mn. The nechani sm seens to be
surface dwid so317642. u‘ )
5,173, 449 _dat ed Dec. 2 1t

Lorenzen et alL, in U gcripésaassgNo.
d "Metallization Process”, disclose a
met al | process for a scheme of TIiWQ 2-0.8 k[err])TiWN)(2-5
Y SHEFP, r+4)/ Au(5-20 kA)/Ti -4 k[err], as an etch mask for
ﬁgpgﬂ 3 tched away later) for applications of mcrodevice
i nt er connectt rocess steps are based on sputtering and plasm -
et ching techni ques

ve the process |atitude (feasibility) for
patterning t R@97AL | PRe /S[?ESH&P& ot} (E‘M?ZS?Ferﬁ‘Tﬁﬁiﬁ dthSor "P@f;s) tyBens
to be | ow because, the pl as etching of a thick Au-layer is, based on pure
physi cal - spuf BTG BE M Sgoth 8nB164YERnd8ERINgoRas, e skipaRd. ~(n'an
HNO[ err] - boi | l:%réecorrrrenag? after the Au-etch in order to clean the etch
resi dues of MPES4Recderalf anoabierct ¢annat biec dasades tocameehihe
attack the . . i 7 . Ti W] ayer
unl ess the TR im@® Feauirementsecthskiabiegt can be skippegk = An
oxi dation of the TiWsurface at the same tinme causes an_oxidation of the
etch re$ due®hiect -otnthig nbrwestieamishdar exéea et chnfeem atbapefiont | @
the cleaning procedure is ineffective and risky. The oxidation step can
potential |y ddéStreamadwdiicdh £&n ube batsedn tohepraediehd thiew proeessing
especially with fine |ine Au-conductors. Lorenzen et al. in
U S. Patent meqwiremems fiescdepodingidhat bitatrpamneter settings of a
sputter syste (MRC-603, Material Research Corp., N Y.), especially about
N2- gas purge procdiugesyBsitemawhdatt dynamiceadiy allocaties Tewoyréesto a
However, there is no description about the applied sputter techni que which
is of decisidtstp@amdecbsier,hét risacte siradple tter ikmowf if hth&i ¢ Bipuricles
They use a N err]/Ar-gas m xture of which the N err]-concentration is in
the rari§e of are 3guffiicke nthdorepealrmizatrieal stieee deopdsrd. by lrheal otidezen
et aL patent is not optinmnumw th respect to contact resistance and high
t enper at ure steabopdery becaexametleont dgedasirablehdo dnew ifonesotunsiesh
the. Si substrate. SUWMVARY "OF THE | NVENTI ON
The present ianeersuffiicpentiidecamgplat eolthiec d@obdingand at pbctity 9 that
formng a thin layer of PtSi in contacts. It is well known that PtSi and
PtSi[err] redtte display czni stange.asiowshendeid byathetbitstreannaauther.
PtSi-layer could act as a stabilizer of a Ti Wbased diffusion barrier. The
stabi i zi ng ridéctiaai abhowstiein her ot Epprdpniate, & mesdanceareaiboeation
like a stress buffer, and the exact nmechanismis not established yet. It is
al so wel8 knavantbet p&rférfriedi i 4t dsi ba dtgecteosithiseinvdntishriospermit
stress is tensile. A direct contact between a Ti Wfilm and bul’k-Si (p+ and
n+ doped) wasthwtpstebbsing zeljuireimepdsaiofr a bitd{reamCro be measured
The present invention provides a very stable diffusion barrier by using a
nitrided, TiWn\)ordbtafoedthe afffEiegachilscapisn evfngdmelutationad and
conparative study of the diffusion barriers sputted by different tchni ques

was per f or medmigyn9lrySr & seanttss W d ed e@6deTPPGhERI®hCWhioH &M becayudg
el ectron mcroscope). The stability of the TiWN)-filns obtained by

DC- magnet r on tanthdifp maietsih ¢ooblcRst e fformahdeferior to the RF-
sputtered filnms (Figs. 2 and 5). : Superiority of the
RF-rea@Q ve sputtering has also i nproved adhesion strength and step
coverage as well as reduced particle generation. Currently the

DC-magnetron ppseiesune Dchniaylibm exclusively used in |G netallization
because of a higher sputter rate. The present invention

provides good adheppen PgeWeprirpdd&’ rbfandoiving the above described

problems, the method of extracting measures of a
bitstream’s processing requirements for decoding described

25 herein was invented. A parser parses a bitstream for



Ti Wl ayers and between the diffusion barrier and a Au-layer. The inventiony,
offers two kinds of interfaces which are dependent on contenﬁéﬁé resi dual ¥~
gases: of Wé?’ﬂséz and Jerr] in a sputter chanber. For a hig Wikt et t er K
than 10-[err] Torr, an interface of TiWN)-Au (Type 1) is preferable for
extrenely high reliability. However, for aSmderate or rather poor vacuwn
condition, an interface of TiW Au (Type Il) is preferable. .The later - %
i nproves slightly the adhesion property, but has a shorter-lifetLite-due-to" °
formation of an internetallic alloy between the Au- and Ti-netals.

The adhesi on synday helemiepesdent o0 guypeessiod nprocgssesntsaid isyritee
TIWNO -film Au-peeling was nostly caused by a thin TiO[err]- filmat the

interface whi ghefiéntsi eeld dedeentihds prodesting tihdicgitorise oA douiffép
the diffusion barier. The Dening et al. article observed that the adhesion

strength betwgesrds\Ws'hid inticitows Werlirridevdlhe antriffer htoves daid

and Au. In their paper there is no explanation of the reason. However, the

weaker adhesi erﬂiagm el érehYs depsad N pF dPé §8orhifio O¥Eeds Celtiantstorddo
by AES, Auger El ectron spectroscopy) just at the interface and uncontrolled

ni trogenscont giylntashiee redits Bhd Webepmind's pRode¥Eing indlisatoes! Said -

lift-off techni que. - The adhesion strength between SiO[err]

and bottom gl P%Hsaé’re_rs oboTsiiwcih: mAaaste | dBYdPet imfalleerbc@ O@efbeeetgalid

undercut and the device reliability. Wak adhesion easily creates a snal

cavity (crevagggotert§e ‘?%M‘Ct' .. Said parser may be
9 hole due to terr‘}J:)t:ai?zgtureI snat?:ﬁisrﬁéegunpi n8“§f {)yi ng. As ?he result,y

f di ffusi af 5 i h - h -

Thto the A Senibified T e X MROCYC A Bat, AURPA8 S rlstrbam ) AiAx

present i nventj o dlej0 Highs pasd ORhkeShiiApdM Aldi 28k BOTparpRES BY!

t he m crodevi ce I nterconnecti onhs. hus, the present nvent i on
| at i J dey] : [ t | -2t i

1 con Bhsed SECOUIARST, CRLTERVEL] And (degadbr 8! PEAGHEEMT Sy flax
d hight i b d | ighplkit d | id et )

The i nvent | on of PagRr PR, B8 ChIIIE A" Atter,  ¥2fd; depRifels “ihut

barri ers bet waRRsfrl dnnduftbl CON AR USPole 4T 9Bk L el dirfP il CPLREE

I)B?O_C. . invention relates t_oI mul ayer us:jon_ ]
aSLL's?éﬁ to 1 ALY PMET RiFaH R AERS B1) YRl tERTaR) EHAEh Y g bR
PSG BPSG Si . ThLS A3

i n\éeﬁ?i'on_ al ?sosat?&\ealt g’%??‘%ﬁtﬁol ?’g?/ec?'p%??%%gﬂﬁf‘géﬁ}‘i'_re?@?ﬂltschfgéusdlegg‘rgrgllpgr
et AU RUBH R fei, coen O A S AP S 0%
Ctabi1ity, gooddaneERPABES: s (FEMATRAupll getqugtds, BFE S ot
cantact Dol oo GPdpies BOSEBIAT L S EYINLIB A AT TR bHAReLs®. o
easily feasible and.gg'?ﬁsétsé;g }rgv%ﬁgéggaéy%agr Oceei%smgf'jttsabll?%%gl&l MBgg,

production of fine

DESCRI PTI ON OF W NGS The present invention,w]l e
Goscri bed by APLPERUSING (ther Anasess aeadaguirements 281 "'dechBlh8’ the,
illustr the fabrication,sequences of the m crodevice ) .
10 4 niaf compitatoram: O IRCYERE cakms s mhave BE SPRESIBIg Jo SAPRInS
RF reactivel uttered . Type. allization schene after anneal i ng at
420[err] C for Ubis HaRstiq pN[‘bPrﬂ".e dREOALTIS Qyéﬁéfﬁﬁé“ PS¥NtRH deCoder
A) I Ti W250 A)/Ti WN) (18 kA)/Aug kA) . Fi g 3 shows a SI NG
anal ysi s of th%um;embrzietfp@}ptﬂ &tlis\,qupo to extract syntax elements from

the bitstream. If the parser and decoder’s bitstream syntax

decoder are located before the decoder’s input bitstream

25 buffer, the input bitstream buffer can store extracted syntax



sputtered diffusion barrier annealed at 420[err]C for 30 mn. (in N2). The

mJItllayers are: PtSi (200 A)/TWN) (3 kA)/TiW1 kA)/Au(10 kA).

Fig. 4 showeo ®an®$Kt anal ysis of the RF-magnetron reactively p@pﬁﬁmﬁﬂype

Il retalllzation schenme after annealing at 420[err]C for 30 min. (in

N[err]TH]sTg}e:pwH /ng are PtSi (200 [errg)T|V\(250 [err])/ Tiw(N) (1.8

k[err])/ﬁﬁ(:_;nlg)cﬁ Flz k[err]). Fig. 5 shows a SI M

anal ysa—a+ readtively sputtered Type Il netallization schene after

anneal i ng "at” 420 LG for 90 hours (in Nerr]). The multilayers are:

Pt Si (2Q9.&A) T 'f? Ti W 1k)T| 250 A/ Au(1 kA)

DETAI L%% DES ?NA%JF éHJTEN} 'ng unction T4 mis# | ilageron The

schenmgs- of PtSl/TlWTlV\( [Au (T eI) and PtSIi/TIWTIWN /TiWAu (Type 11)

and associ at eBX$FBEéed y{énﬁe&rg gnts npastedcda v‘hﬁerﬂb‘hﬁeéﬁwnsare

The netal lization schenes and and process are capabl e of

| C-i nt er connePT P&ES SR Hhim arder to detesmineisome proeessing indivators,

smal l er. The tallization schenmes are reliable for continuous high

tenperature aWdVighyhaser r@pasyees: i ofisthe processmglneawoemuésmohr

t he present invention, the disadvantages of Ti WAu, Ti WN)/Au and

Ti WN) / TPW Audegeding theabitstneam.scidnese @xinastadvsyatax elements

i nterconnections are inproved with respect to adhesion and hi gh tenperature

| ong-term rel MY | T ymay dret ubeoi ufferies defidee ptheeeprocessor operatedes

the possibility of reducing the whole netallization systemto the range of
1 [err]mlineof dbem. Thcher psoe s singntiinai detonso maderbytiNe qracessor

feasibility problens. At the sanme tinme, the present invention is one of the

nmost cost may or may not be buffered. The buffer isllusedf tot permit

metal | i zati on processes. The present invention consists of

two netallizathen measweeandfanpresesisingl pequésemdpps Ito be dé’lé]é@

1-0. 4kA)/ Ti WO. 2-0. 5kA) / Ti WN) (1. 0-2. &A)/ Au( 0. 3-

kA)/ Au( 1015 kiaptél ¢ébeyopirat eefuitede |1 : PtSi (0.1-0.4 KkA)/Ti V\(O. 2-0.5
kKA)/ TiWN)(1.0-2.0 kA)/ TiwWO0. 1-0.5 kA)/Au(0.3-1.0
kKA)/ Au( 7- 15 KA, el ectropl ated). The Type | is

considered better for a high vacuum (< 10[err] Torr) condition in a
sputter chanmbBrieftdesariptiomeOf Dsabdtrigs for a noderate or rather poor
vacuum (> 10[err] Torr) system For both cases the Nerr]-content in Ar is
5-10 vol % for the Fdgctilves saubteckndiatram ofVANirsit! nmbodimientoift ehe
ohm ¢ contact and stability of the multilayers of adhesion and diffusion
barrier, a thimveagéon(10-400 A) of PtSi is forned in the contact holes.
The invention includes a deposit a pure Pt-netal (approximtely half of the
PtSi thitékness) byFdputReisng bloeflerditigram tdfe $HBBcoP (e bBE hent Uf
the rest of the metals) or evaporating at an oxi de-free surface of the

Si -substrate. thetinveqti@A. A) native SiJerr]-filmis sufficient to nake
the whole silicidation process uncertain with respect to the film

thi ckness. The for Fdg.o8 ié amld%l‘éidiaa%ﬁém oPhtpi Al ¥ nP96 HPATERN IG¥ Qﬁe
inert atnosphere of N2 by annealing at 600[err]-620[err]C for 30 mn.
surplus Pt-neimveintipneferably stripped away in a convenstional nanner W|th
a mxture of HNOJQerr] + 3HCl sol ution. Before the sputtering
of the first glue Figer4ofs & Wibidkndiagrdr éPLEtf%ruﬂhCBmsoFén?ﬁéh%%ﬁ/the
performed by an RF-sputter technique in order to ellmnate some native
Sigerrpoas wehveptibherr]0 at the surfaces of the PtSi and Siderr]- film
respectively. Wthout the sputter etch it is very difficult to elimnate
wat er and nonol ayer of OH groups which are hydrogen bonded to the Sigerr]
surface. One of the major reasons for failure to adhere to the SiJerr]

surface 1S hBIYEIMEHR HoRdeh syihaO R R il of et dual gas

concentrations of Herr]O and O in the sputter chanber
REPLACEMENT SHEET A first embodiment of this invention is shown in Fig. 1.

One or more bitstreams are input via the bitstream input

25 100, 101, 102. The deco_d_er 110 decodes the bitstreams

Sheet Has Been Replaced

Hll\l\ MBI




12 A presputter with the Ti Wtarget is preferably for sone
m nut es (.2-5%9; n order to clean the target surface and to getter the
resi dual 3%% 173¢2 Herr]0 and O[err] in the sputter charrber.PCT’"_‘-’5,‘8’0?‘3?’_‘l
A thin layer (200-500 A) of TiWfilmis sputtered and use gllis tayer. %
The purity and thickness of the TiWfilmig inmportant. A]AHfhSHEET ¢IAS BEEN:L

oxygen and nitrogen in the filmcauses a weak adhesion t§ the REPDRAGED] - - -
film Atoo thick TIWfilmis not preferable because there IS o termtenty-t
formsone silicides by taking the Si-atons fromthe PtSi-layer.(Figs.” 3-5).
W thout the Erfd-dayputshdesedded obutputdel 0BV fThe \Wwerswr t F2D0accdptder
fast diffusion of the Ti- and Watons into the Si-substrate was observed.

A reactivel ytpputsieseredn¥ N} 0F | 4Ad( b @tpubs K&y ntaros RiM&htyY PR1. The
RF-sputtering technique with a gas m xture of Nerr] and Ar. The m xi ng

ratio (N err progyessbrag Qqnddhégtg thd Gsyatdk etefPPRESEPR10B MY cﬁfﬂmw

density (Wecnferr]), pressure (10-15 mfort), Nerr]-gas flow rate and wafer

tenperature \RidgBadelrsr AIZE, ”'F!héhﬁﬁﬂf?éh' aga@taeeerﬁ%_fsemfe rihfdie&%rqy t1f%?he

TiWand W atons. A high RF-Power density (> 1.5 Wcnfjerr

is preferablgds O r o] ' | atdevel X f bil |

whi (F:)h i ? nee?er?j&t obgglp%%odqg?hé;ss%%gm 'Edhf‘vt ﬁg‘iu-yP?&JFB?‘ﬁ“tﬁe"?%’é’%ﬂmg

structure. Thj P iv@lye sputtered filmof TiWN) functions as a real

di ffusion ba?ﬁ@ﬁéfﬁgﬁﬂgn?%ﬁ' of the nitrogen and oxygen (unintentionally

i ncluded fromthe i e i il I4S i t

for bal ancing the %ﬁ%pgﬁre%qgﬁéf?mg ﬁlr%bta;ér'?g?’,&gbi%ysti E)Hn,e‘fy 'eenit)qrs Al

resi stance a The i ghe Ntyrski O Ltr nd LN
éEFﬁ?égh h8 e pdrdh 1%@1 8§<tP£cP%| $Yhtag’ eteitehts

the TIWN)-film are, e better Sion rrrers w wever, Suc

The res: st i vt AT ARG i iR b KT SR TR G PRie RS LB 1hS,
ose 1 SO amit ekt o B AT pHESe B thdinn, (5056 ° nefo FpoTr 12 SRee”
of the Ti W Msﬁlgt}égﬁgr?ri r}lp%%tgﬁttermm\eegh?ﬁg% Yh 06 2854 SR hEHts one

t echni que ha

13 effect o h li.ty,.of .t Ti VN, film The presgnt, i nyenii re S
sone essenti ar}'?'l dﬁf‘?géer{%%%'%cﬁm[}}%e {me ﬁqr?rs-[:o%téd%% btf aﬁ‘%g‘%gﬁd e
magnetron as i DC. magnet ron and RE-magnetron) utter techpi ques.
The superi orﬁoﬁsggsglﬂésRﬂrQ TRINY Fr?ﬁ("l{lf? i?ﬁ’lttﬁnne ?&ds%t'ﬁgb?ﬁp??% RrEP
280 hours (in Nerr i s dJemgnstt at in a, Sl analysis (Fig, 2). The SI M5
anal ysi.s al s}yiﬁqrcéa%e%yat uﬁiﬁfegid"o% ‘b@f@egﬁe)iua %drafﬂgw\i?gr ayers. The
SIMS a yses of the DC- netron- sputtered and RF- net.ron sputtered.,

di ffusingi barr | ersgg,ﬁ%gggnﬁmﬁmgp&] eft thissgnyenti N[sersrr]é)wé} é"s%d\%
in Figs. 3 and 4,, respecti,vel.y. Bot h  DC: magnet r on

RF- rragnetronrzpunm gatségl'\‘rl%cfuégnb?t)‘dﬁ%et(hﬁhaet Gﬁgﬂ)i &’?Q%E?Qg‘at the
barriers. These,magnetyon associ ated ctive s terj t echni ques . c e
uneven cheni C%Td?éaEFiU?\% Bfoﬁﬁtsr%'éréiga?r&‘f ?Bg%fﬁ e ha %¢g2't’ﬁe
(cat hode) becau th ghetrons generate a very intense sma | ust

under neat h thté"’?rgﬁ'hegg sACERP SRS syaHay e Eé‘?gtﬁng\% Aing gutem ts
the TIWN)-filmat the wafers. This intense and uneven nitridation of the
target causesP H&E?T%He§yn,&ﬁﬁ‘ar%lrﬁm)¢ %&%3has%ﬁi9c R @e8s&dr %2%0? feerisut
t hese k# ds of nega%' ve Sffects of the magnetron associ ated reactive
sput t eréthg of tRAEPH b?!\&-fﬁb’rﬂt%\/%k%ﬂ,erht%e?23km PebBHt§ MR asLrest of

| ess step coverage.due to formation of cavities in the tazr)‘get under neat h

t he magnet r onN@aRitEtriadMosc@rocas stnasreqatngiragatsr 225 at i by addition,
scanni ng. magnetrons. However, the uneven nitridation can not conpletely be
avoi ded even mpredeat@tnab@utethsi desoder is given. The tptsteeam input
invention reveals the inportance of a proper thickness of a pure Ti Wl ayer
under the Au-28eris np@sseagpdol Ithet decederds sopuke buffase2thl s which:
| ayer is necessary. The instability of a relatively pure TiWfilmas a

di f fusi on bar pR&s &2tk b ¢ff enraid Aui ttsds elmmn 2righ dit @d de codier Nasiseki 223 al
article). A new breakdown nechani sm was expl ained by the role of Au-Ti
interme2@l | i cThie decOlideryparsayqpastel \We coderssatritiax \el@martisg214 to
tenperature (-400[err]C) and starts to-formthe Au-Ti internetallic alloy

after the Ti-netal's upwards diffusignJnt g Au-layer (Figs. 3 and 5).
The anpbunt of the Au-Ti inter SH as en}?ep &ci des the level of tensile
stress on the \ r

L




14 diffusion barrier at high tenperatures. The tensile stress on the

diffusion. Dbarrier facilitates the Au- drffusron into the bulk-Si and . .
Si - di ffusi wo.9ongrssat he Au- | ayer. This i s oneppi bl or
br eakdovvn mechanr sns of the Type Il barrier. Therefore it |se|}rrport4ggr?lt to

TiW(e g., 100-500 Q After the deposition of the
portant to elimnate - Mtrogen sources both fromthe
je Ti Wtarget (cathode) surface by performng, egg.,
=#re chanber and a presputter for some (2-5) ninutes
vvrth the T|W rget bef or tterrn of the glue TiWlayer in the Type II
schene becaus tené F‘aﬁ{fe[‘f%%g Bde 215 nwhichPdtpuby decoded putpats203.
TIWN)-film After depositions of the TiWN) for the Type |
or the last glue | ARe Peration nofithetaeconpd embadimentairerF{g. 2 1i0
kA) of Auis sputtered in srtu (rwrthout breaki ng the vacuun) at a high
sputter rate MPWr #BsEbibRfai nTheuparaer i220aextracéahsyret sadheks ments
the underlying |layer. Before sputtering of the thin Au-layer it is
preferabl e t o TRIENGNH 40sH@termoimingnime preses kg we uiremantsirgetthe
The thin Au-layer works as a protection filmagainst oxidation and cheni cal
attack t& thebits¥reamsriaps) Hasses themsdonbhies basffarc@2ictomstardge.
initialing filLmfor even electroplating of the Au- conductors (7-15 kA).

As previously Thecpyaeeason: 224 bdehédovimeschicoins nihoésehes thifddisisymtax
barriers, the Type | (Figs. Ib and 2) netallization schene, which has no
tendency to f@&@l@mentau- Dnent @metmdie amegsuresoref st tivke Hitstidems
Type Il (Fig. 1c). Fig. 5 shows a SIM5 analysis of the Type Il diffusion
barrier after paoeasshggareqifementso22%) Mbhes de@codberinput Lmy\ﬁrgi 211
di ffusion of the Ti-netal and downward diffusion of the Ti-, W and
Pt-netal s int stomesbuttke Sinpngt dbitatream until the T@pp'?b%nhwemm% for
di ssolved after conpeting with the Ti- and W atons for Si-atons. The

mechani §f of decddingW The Reabdey panseER $3i perfobmdWEME dPOMS of
like a formation of silicides. However, even the Type Il barrier easily

fulfills requthemsystak rdegdnoﬁémgprmm:ﬂmé fglthairderioder 210. The
15 operations. The HF power transitors could withstand thernmal | oadi ng

for 40  hoursimphedecodemi2duperfyrimasthd rembdnidgefusstidns of the
corresponds to a lifetine of nore than 200 years with an operating -

t enper at ure oldd@O6der Pdand Ea=0.9 eV (Ea = activation energy in the
Arrheni us equation, A*exp(-Ea/kT), where A and k (Boltzmann) are

constants and T = anosodtelserméfmebﬁyt Wi®).-1 and 2, the Iocaﬁ%frﬁfdf' ﬂgetBu'Ffélr
la-1g, a nethod embodying the present invention is illustrated. Fig. |la

illustrdBes aclin SbléSbedmelo\Nha(fheﬁolrﬂ@sﬂ:b’obéss“dwerRdlé“ éfbé“bb@%.‘i‘b?é'ﬂg
| ayer of Siderr] or layers of Si[err]N Sierr]

Sigerr]/Si[etdheebuff&t s th ttermae2an81efteftt'rﬁé Yrdéeser. s opened by

a plasma or wet or a conbination of wet/dry (plasma) etch in order to form
contact holes. Slighhbyactuenedtp@Btact B9 B%eMB¥C @feéwf)rbahh%\& iR Fig.

better step coverage of the diffusion barrier (see opant s

(n- and p-typ@s)igmayobea MPndbatibnObfd¢Rssi {89 eH Y W'Vef‘hﬂé ﬁtm‘cture is

tenperatures (- 1000[err]C) into the Si-substrate throug e contact

hol Ath A
oles. A thinudediten (1081780 AthERibfe POHLEY Wl flve oty IR abftb ki fent

deoxidation of a thin Sierr]-f formed I n

deoxi daon i ®fppi Ormaythémemibaﬁi trgtes 1in a diluted (1-
299 HF-water sol ut |§on lhhéng_of g g is formed by annealing

at 600-620[err]C fqp 3jgn m 'Qh%’%iﬁ‘ﬁ”th@t f{?ﬁ ut| on%(q%ﬁrern]t] +§ﬂ&i\beé1}§13}

excess Pt-netal is stripped away in a regal

11 %rotal 11 zat v scharR T U SebU ] SVitex | eﬁ%gﬂrg S% 8 e
Gich vith an HESO0N cr hg rolg ‘%Pﬁ“?r@v\h §%§’5%9t§l ﬁﬂaéxme'd?"igﬁi%iﬁ%
L, St R
rate an hydrlgg)erﬁabondﬂdeeﬁv'\’/a%'ﬁ 832ﬂ Aﬂqac‘e EP éf“rffeﬁe A Péemﬁ?r'é\r%r

better than 10[err] Torr and a hr gh sputtering rate are preferable in order

to mininmze an oxygen content in the Ti Wfil h“il'l ‘iﬁiﬂﬁﬁ [ii‘ce




16 wthout the mld sputter etch it is difficult to obtain an optinmm
adhesi on' | because a nonol ayer of Herr]0 is chem cally (hydrogen-bond)

bonded t oWOn/B58 err] surface 2. The m|d HESBIOEBR h
al so enhances the adhesi on by physically roughening the surfaces 2 and 3,
It is also very inportant to take a precauig on not to damage the . >

hY

PtSi-1ayer3 too much. A thickess |loss of -50 A seens to be accept.at‘)_l_:ga_._for\'-\'
nmost cases. In addition to the above neasures, a presputter.of thes"y ... ™
Ti Wtarget (cathode) for 2-5 minutes is preferable in order to getter.the

i dual i Bh l£e0e bS '
Sirong adhess I X | SIEMRATS SpS.L  Thp(Rfoge8p 824 LAREGbYE tHE !
L o3BT g iR, LG R L e Fhipute

surface diffusil Si¥l'l con subst cause r ess

caused oy RRERISSS BPIRLSBiEst 4TS pEPYA N RIS a8 ©
T (10 % R Al e B AT S Sl IS ¥ o
o) oo e gL o Ha oAl 1520, SROAARY BrONELEE Sunfe
t;fgz-sgggfgjgfgsggggg?gﬁmf’eﬁén%?aﬁ«t‘;;fgn; U FyrEibddstig

ue. . There is a, clear ten cy tnhat
TiWN) -filmp (ﬂiﬁ'&@s‘“g& sPEp the bitslyeams (and .PESSfT qu‘}rrﬁi & es”?ﬁan
a TiWfilm wever,_these negative effects of the phenonena are ver
Sl | wi th abYEETe322 VST SL0F B8t WAL A136 StAaFR o HR CPARE AT PR
associ ated reactive sputiering, technique, (DC and RF). Mst of all, th
stability of qlemente i fuan @%?Fwsdtéﬂ% fa trhf)crﬁ'gﬁﬂi?i detadar Fi 8-
obt ai ned. by a nagnetron assocj ated reacti,ve sputtering.
Chi o f110n {200, 1068 RRSH s IMPIRg A8 E9UeT aNeRe APl hanathe, Bl
purgingg the N err]-gas and a short (0,5-1 mn resputter of the, Au-
target. It id Frﬁé;rqra%(e?ﬁuﬁ@r R me 1Rf NS s té)ﬁ ﬁg&?\ﬁ’gﬁﬁgt ;Bpgik?ﬁé are
vacuum after the TiWN)-film Qherw se it causes adhesion | oss or
Au- peel i ng deeffprmed by the parser 320. : 17
Tigerr]-formation_at the surface of the TTWN)-film It is preferable to
use a hi gh RF- powef héensffgct nofr ddris cesnbgidimept ed Sadhiat oR3ESEAS: HBDGH
the filmthickness is small. Referring to the Type I
met al | i zat i ord86RahRr ( FPitstregma symtaxuedegedingoofupstigng fane P&
sputtered after a careful purging of the N err}?- gas in the chanber agd ?b
presputt®r ofpertommedabyetthier samear hieek, hdbussaRucinggRosty 1 aBOLN -
nitrided during sputtering of the TIWN)-film_ Sputtering of the Au-fil @ 7
is identical funatiarsTy@quire similar functions| thlq:gst‘?%[‘eseas”Y e
(reentrant) photoresist pattern 8 over the Au- film7. The photoresjst
pattern for Ashalres, ssiahi &§ csyinbaxomndasatandingrardt Symiaxpelement
| it hography process. It is preferable to create a reentrant (angle >
9p[err]) or vextraakiomhotoresist profile 8 in order to get a better step
coverage of a final passivation film 10 over the plated Au 9. For a very
smal | di mensi on of Fignedashpiwsha(fioarth[embadimenbibi mhich dheaP ansge
reversal photoresist (AZ5218E or AZ5214E, Hoechst) and an i-line
(wavel eP@t h =4265 omtpartsy- ewodes6 symptanf elenemnisr 412osto eacadesaqiey
create a half mcron resist patterns with a sufficiently thick resist (>
1.5 [err]m winputhduffer rémntl ,prwhith. outputs bufferBxbnde cededarsyntax
posi tive photoresist, which can generate a vertical resist profile, works
very wel | foretestenidsed. i Afterthee haim plakidgcodelS[415] CBberiparserhabso
sufficient air or Nerr]-flow of the resist patterns an JQerr]- plasnma
descum shoul d utp WEplpreoices sindersyntakeatemoatdu4ar ftacahe Buitepl 422a
descumis inportant because a diry Au-surface will not start to be

The buffer 422 accepts the processing syntax elements 421

25 and outputs buffered processing syntax elements 423. The



pl at ed. Fig. leillustrates electroplated Au 9 with

phot oresi st patterns 8 The Au plating bath is not based on an AuCN conpl ex
whi-ch caugRsedressst | 0ss etc., but on a”NaAuS(O err] conpl ex.pciposedsser
plating bath with a proper pH value (7.2-9.5) is quite gentle against the
phot oresi st patterns. The bath al so contai gﬁ a leveller of which

pl anari zation effect is shown in the Au-prorile 9. An Au-thickness of
0.7-1.5 [err]mis sufficient for the nost |C applications.

18 However, the Au-thickness can be easily increased to the range of

Au- bunps (-25 [err f TAB (tape automated. .bondjn applications with a
t hi cker resiBfOCes 8 454 ac Fgﬁ's plléhﬁ ng"%ﬁgrﬂdc%&fﬁ)ﬁw@gt hi.,yn’f“ax
photoresist 8,is stripp in cetone, .and the wafers are,.rinsed jn ,

P opanot andolpmahks " H2aornad; ol ulsg IR sURPSL of ndNmotlslikam’s
stripping an 02-plasma descum should be _perforned again in order to obtain
a cl ean Au- sBFP&ES 1@ Tequitamants &2%he thin Au-film 7.

Fig. 1f illustrates the profiles of the plated Au-conductor 9 and the wet
etched thin film dih@auoresatione of e Ewnta!a g ocHyRe nds i Wig- (4nlip
for the Type Il1) and the diffusion barrier |ayer of TiWN) 5 and bottom

gl ue | afer onowvdescribes.ashhetparsert 420 gxlracds prargeasing syntax
per formed by using SF[er%gas in a plasma node (RF-anode coupling) or R E
(reactive iofleMmantrRr- dZhodkel@@ntngio nodetermisifger the iBreecessing e
to apply an R E node dry etcher in order to mnimze the etch undercuts. It
i s not advi sEedairemgpits ofethet dritstreams| fanrds passesndthiesy to the
HerrJ]Jerr]-solution. The wet etch causes the undercuts and is too sl ow
agai nst the buffey-#22-fos storage, while alsocextracng dgcerden syataxy,
(6), 5 and 4, an annealing is performed at 420[err]C for 30 nmin. in a

N[ err] - at nospliemeenisoddet andgpia ssdintgrthomi ¢ octimeade conder oi piubirieeffsme
interm xing of the nmetals for better adhesion. Fig. 1g
illustdBtes Afelfinal profiles of the Au-conductor 9 and a PESINx (plasnma
enhances silicon nitride, 4-8 kA)passivation film 10. The passivation film
10 protects the AfFkenadfeot of dixsnembaoidimeactais cimbad toetihabiof the
(corrosion) damages. This inteconnection schene is practically corrosion
free wit hout empasdimeatritordesiclribb becabye RigeaBi ng ParshegNand] -decoder

at nosphere and an air exposure formthin protection filnms of Ti N and
Tiderr] at ditstrwaed syntaxed®€odiaglifimotiofis\ tiaf ibes p&rforaneid4 byrhe -
choice of the PESiNerr]-filmalso depends on its better thernmal

conducti vi ty thiears &8n@ dlock Fohus gle puweligt cessi stBoth fifetidnve fequire
spreading is a very inportant property for reliability. .
19 15 similarThiubotidaasis whéohnocan t basPRS! e f ishnari®d| s saech orased
by a conventional. plasma etch by an etch gas of NF[err] or a m xture of
CFlerr] + Ol wynfatOundéfgtanteénga andcrgymtak kilehognapextsaeiioAl teAn he
bondpads opening the photoresist is stripped in acetone or sone other

sol vent s. additional dfifgct2 s®owshat Slite anmlessares t lof Rproeacssieyy
sputtered diffusion barrier after annealing at 420[err]C for 280 hours in
Nlerr]. The médduimyments 423ypeay bealdd zatmimedcheaeharemriier because
PtSi (200 A/ TiW220 A)/TiWN) (1.8 kA /Au(l kA). The di f fusion
barrier is stiHd yenset aBR® agkarastec\tties phocEsisidg esyritest , edethents
adhesi on between Au- and TiWN)-layers is good because Au- downwar ds

di ffusizm intiwefdre TtNENdddvder $nplurabluffagerd.1 The PG cnehacthaet teen
the TIW and PtSi-layers is also good. The PtSi-layer is also intact

because the twghaﬁhwablp@éhtimsaf dyetein @o Orce@Nsfoy edecrding the
superimposed. The N err]-content in Ar-gas is 10 vol%for the TITWN=-=film

sputtering. pitstream canb d%ﬁ@oﬁ’éfarg{\(l‘?ea&ébb%i?}g)f the DC magnetron

reactively sputtered diffusion barrier anneal ed at 420[err]C for 30 mn. in

N . Th L til T j : i
P s (200 A/ T T P RS R PR TRy d63eoeoy Rigs | thigugh

barrier is rejatinglyurfdy +93Labbe IPyargla2 is used to supply a delay

- 25 determined by the embodiment’s structure and the system’s



diffusion of the Ti- and Si-atonms into the Au-layer as well as downward
diffusion of the Ti-, W, Au- and Pt-atqnms into the bulk-Si are very clear.
Di ssoci at i P W17 Pt Si-layer is also clear. The N err]- contRGHIAIB04%30 gas
is 30 vol% The instability of the diffusion barrier is an inproper :
reactive sputter technique for the TIWN)-f4hmand too thick glue layer (1
kA) which causes the formation of an Au-Ti I1nternetallic alloy. _

Fig. 4 shows a SIMS anal ysis of the RF-nmagnetron reactively sputtered

di ffusion barrier annealed at 420[err]C for 30 min. in Nerr]. The

mul tilayers ¢bdifemienis %ﬁ'kﬂ?ﬁﬁﬁ?su@@é of bit§trA4aPS edrptattonat

Q)E{DI:A&%(N%‘ 8 kA)'/Ti W 120 A) 0
The di ffusi o? bEngrmiesntrsel1a%Pve yzsu'ns % I‘ef42l§fo'war%°5i ??‘t?gpgAéOfin ﬂlg 2
Si - at i nt : [ d diff th
N g Pt athelCdUEORKE" BRUE ndfiel MY Cnfhy, 181 e | Vigha, plltrer
di f f usi f il = i ig. i t.visible in thi )
i ssoci ot i on VTifTer AP OIARG oF Bif MPERR N Id6R° dabBrieh n AFRiss
is 10 | % tahiJid V; i i i i l.i ght |y ,bet t h
Lhe case of DS Alrds Vitofiifg' bISUERAY (580 That,Borp lashite\ean "
tt t hny Ti -fil t h T |1 fi ti
"o lseq. | B s fintangh sl Hxtla YR nd WeBoRad} ias g3 Eaufpetin””
molti Fayers dneh MEEER TLRe RSB IR B! Can alsh, Be ped 10°
A)/ Ti W250 A/ Ti A/ TiW250 A/ Au(l KkA). ] Th
di)fflu.\s{\i( on bazgrwlé%gég‘éﬁés)i nég\gﬁlcgeﬁ%teggg se%@“@‘t’H@erral d%@?ééggt-estaﬁd
U ds- f usi f th d W |1 ds- df f usi f
che Tio. w SRriacebading e uirdtS TeBendelaiatof 18 e exampigept ras
tart eg, but ,i F ti f Au-Ti jntg talli Il i
ool b 99 o't MPEE2.e S5 SR RO ci8, hEom plasin b3 rihe inidtureds
table f th I to 40 h t 420 C wi t hout ield
Toos of F SAEPE B GERER 60 | MR e iR ERIBed obatarer Ay 1af ring
only 1 kA . . Qﬁ degonst ated above, an adequate choice of a
fil m confi guPdGityfe 1§ cRXE8CART sHR Merthecdargder einPUdd Dff@r c2 .
reliability, .good agHesi on to SiJerr], Si[err]Nerr] and gold |ayers and
| ow contract 1rq%§§st e VSR %?Bé’r"@t%s ah@asHl geodphotdes deeessirc 210

anti nony) doped si H;e on, substrate, For the sequential depositions of the

Ti Wand Ti W 192Ri | R€ arfieipimiaedn andan stogatedrilhgfoeenntiee, pistused

of rmst% used DC- netron played an essential role with respect to the
| ong- t & rel9e6PAING BBEINEdhesPhRCEydéd Masp keyvaanvenieadntactansign
and | ess particul ation. The stability of the RF-reactively

sputtered Ti A@OHTE/Sasat ther sdsh 9fr ri deaadinghasupem opictunee it 'is
barriers obtai ned by nagnetron associ ated reactive sputtering (DC magnetron
and RF- magnetGpyentgnt to have a picture’s measures of bitstreamis
superiority is denonsnted by SIM5 (secondary ions mass spectroneter), SEM
(scanni ng el &g taticdtebpdeauinementsd 226 | biefidne dheiF piotare :is
transi stors. The metal lization schenes of the Type I and I
are superior 4®cegfdkndipuschdnesdefagi throudh ihe Anuffer 222 is similar
SI/TIWTIWN/TIiWAu or Si/TIWTIWWN)/Au with respect to long-term
reliabidd ty d/d thet adelaysiefatbe Hewoder timepliypebufier pRdfier fibre tihiisn
a good vacuum (<10[err] Torr) is obtainable in the sputter chanber. The
Type | is sugefagipte. t Hhisyps hiotwat hi métpticn taf the linverttom hokwever,
tenperature stability, process sinplicity and process latitude by |less etch
under cut . because otvervesxammpl&ypeof! this dinhentéehi nyithenelidre
contents of residual gases of Herr]0 and O[err] in the sputter chanber is
rat her high diéfepeatpbuffpumeharsgséeistidee t Fdy Téahayps, RSmagnvideo
TiWN) and Au layers in the Type Il enhances the adhesi on by

Au-interdiffusecodeiguetee, dépapureolild¥ vary from no delay to many

25 pictures of delay. As an additional variation, some



fil munderneath the thick Au-layer causes the formation of an Au-Ti
internmetallic alloy which initiates the breakdowns of the Type IL , ‘
The Type hw@osh7Bgpe |1 withstand at | east a thermal stress aicria®8es3sd C/ 280
hours and 420-C/ 40 hours, respectively, without any |oss of yield of HF .
power transistors. Even the shortest Iifettge of the Type Il coresponds to
nore than 200 years operation with a device“tenperature at 130[err]C

The feasibility and cost efficency of the netallization process are
excel l ent by applying well established techniques of sputtering, gold

I | ati d hi ng. . [, Ll ' d b
Those ok |1 aRTatmALRERTOERENS T thecbitatrammMith di&aTbtonbaR YA o

merely for pyrposes of explanafion, and that, pan rigtiqQqns may be used
W thott deplaRcOThaRs: D eabY el Sasdistoraat byBianpe. accor dingly.
it is intended t variatigopns as will occur to those skilled.in the art
based upon the dih?bl'ﬁsbrr‘lé? £P B hsbgf’itnil'ﬂéﬁﬁ)diTfPtﬂ@YscRﬂ)%t'BP'?ﬁehélPﬁi af
XVhLE_h_;Ol llowéecp,cjﬁr. The decoder can be a video decoder, an aydio

1. A nmethod of fabricating an interconnection on_a sem conductor device

sai d ne?hod 986RAHEE ) grRPEiEss dgcoder, or combingtipRg ANYnBYPL A8y

| ayer on a silicon substrate; formng a contact hole in said -

i nsul ati ng 1@fdNa%Lexpose a portion of said substrate;

formng a PtSi layer in said contact hole on said substrate;

forming a Ti Wl aydhe npRisetommay: gxteast syataxsielements from the

forming a TIWN) layer in said contact hole on said Ti Wl ayer;

forming a fibststhgamyshich sare vsedicdinestdyonsthe dewagdingypropess,

sputtering, and form ng a second Au | ayer on said first Au

| ayer by el eefrbblmangextract syntax elegmmntedthatascer pdesediin ¢heim

1, wherein said PtSi |ayer reduces contact resistance and stabilizes an

interf#@e bebikstresndfenbkhe apurpodasi df Tingicating Witstreros decadinge

| ayer. 3. A nmethod in accordance with claim 1, further

conpri sing taempafatidnal requirementsa nfhis sisunadr aedomjtakiosr of the

formation of said PtSi |ayer and before formation of said TiWlayer, to

enhance adhebtvandéoneen said insulating |ayer and said TiWlayer, said

mld sputter etch further renmoving SiJerr] on said PtSi |ayer. 4.

A nethod in accorddnee probedsom lprdcoesiséngcoinpri niotg timeitetdp by. this

pre-sputtering, after formation of the PtSi |ayer and before fornmation of

said TiWl ayemyetdionduceThesi dudiragteat dfattd ecarD bed Sjmplly i ocotirded,

sputter chanber and fromthe surface of a Ti Wtarget. ' ' ,
.15 averaged, filtered, or any number of operations, inciuding

none, may be performed.

As another example embodiment, consider Fig. 2 again.
In this example, the decoder 210 is an MPEG2 video
decoder. The parser 220  extracts the following syntax

20 elements 221 from the bitstream input 202:

(1) horizontal_size_value

(2) vertical_size_value

(3) frame_rate_code

(4) picture_coding_type (I, P, B,D)

25 These elements can be used to determine some



5. - A method in accordance with claim1l, wherein said TiW |ayer IS
a pure TiWfilm 6. A nmethod in accordance with_claim1l

further cOW@SPETSEY the step of: elinmnating n Wdﬁ%sfp“?"f"om a
Ti Wtarget surface and sputter chanber by a conbination of the pre-sputter

and purging, after formation of the Ti WN)qRgayer and before sputtering of

said first Au | ayer. 7 . A nethod in accordance with claim1,
further conprising the step of: ~etching said first Au | ayer
in a solution. 8 . Anethod in accordance with claim1, further

conprising tipdidftion| :of the possible e\i/'éb'er&ﬁ?g drdiq\ihe m emes, ofhithle
acts as a diffusion barrier, and sald Ti Wl ayer whi ch acts as a gl ue

Iayﬁr by a wit%waa%.ch Wit ngﬁ bats‘fi%esegﬁfai rited g 561 e BSrAPnBdh

mas in accordance wth claim8, wherein said

et chi ng stepfm,B tﬁeE@rE g?gnltg 5| tu.

24 I'n accordance with claim1, further conprising

the step of: ese are r?cgmfi{é“pgﬁg %l%‘ht?étr{t%t ﬁ?cﬂbf:?r{‘nl?g ggfédﬂml

contact and adheS| on strength usi on of

TTWN & ayer-ﬁe Stdeeflr}ltloﬂlof "i‘:‘h@@?ﬂt?& a&l%%% Sﬁ{élbtdh £ha' Bow ;t r:}?er

corrprl sing t orm ng passi vat I on
\?\zle?eisﬁcfﬂidc nesglyg ng'ss aft @ 1?;m|éﬁ‘aﬂ-{‘°&f %gcogﬂgam%\%th CW%#
)T T MO0 (1o L ARHCO - B wiBH S0 AUFEiAE, Kl e
sputtering. o sifuloN WM WG o¥ih oL dL WhalFEmBES s ko SARARE S
wher ei n RF- PEYES %eanrﬁ' ty for
10 For example, the macroblock_type can be extracted
and processed to determine the number of bi-directionally
predicted macroblocks that are coded in a picture. This will
help determine the computational requirements of decoding
that picture. Bi-directionally predicted macroblocks require
15 about twice the amount of frame memory accessing required
by uni-directionélly predicted macroblocks.

One effect of this invention is that information can be
extracted from a bitstream which can be used to predict the
processing requirements for decoding that bitstream. The

20 parser extracts syntax elements relevant to determining the
processing requirements. Parsing can be perforrﬁed
together with the decoder’'s existing syntax decoder or
separately, and can occur before or after the decoder’s

input bitstream buffer. The processor processes these

25 syntax elements resulting in measures which indicate the



sputteting of said TiWN) layer and said Ti Wl ayer are larger than 1.5

Wcenferr]. 15. A nethod of fabricating an interconnection*on a’
serm conduntges/¥esy ce, said nethod conprising the steps of: PCT/IP98/04330
formng an insulating layer on a silicon substrate; formng a
contact hole in said insulating |layer to e gose a portion of said
substrate . formng a PtSi i; in said contact hole on said
subst.ate; Tl form ng a first TiWlayer in said
cont’‘até- ~hc)l e. ori Sai d PtSl | ayer; formng a Ti V\(N) | ayer in

said contact ‘hole on said figst Ti

W oo o tSe 8 seintadieaul S merts 155 agorige: the bitdtTedh® PHHEN,

afirst Au la in saiq contact hole on said second,Ti a

Sputtering; Blder "endbles’t Q‘dPtﬁ%”&9§e68n@¢\uaV§9@mﬁ {5 and when
| ayer by el ectrcaogéltl (r;g A net hod i p’ acgor dance W th
claim 15, wiReEe pt &ffeglecpf th'sr dByanticdhiisc thadstbeaprocassing
stabilizes an interface between said substrate and said first TIW

| ayer, whi crPawmer akeguiramenysr of a bitstream7may hkensyensw@dr dance
with claim15, further conprising the step of: amld
sputterS et ctordesrfanthe .afrii@tershuainmcatlpa»y@rf RROCREDING resouraas 40 of
said Ti Wl ayer, t-o enhance adhesi on between said insulating | ayer and
said Ti Wi ayer decederd Ifungiiorer whiehf @anebe| um&fbttﬂg?ﬁlq emdindAiBai d
Pt Si | ayer. 18. A nethod in accordance with claim 15,
further conpdesiodethperformapag. Ultimately this presultsttini mettert er
formation of the PtSi |ayer and before formation of said first TiW

| ayer, to repicldireandagugicegusElityerr]0 and O[err] in the sputter
chanber and fromthe surface of a Ti Wtarget. 19. A net hod
in accordance with claim 15, wherein said fist TiW | ayer is a pure
TiWfilm 20. A method in accordance with claim 15, further
conprising the step of:

26 elimnating nitrogen froma Ti Wtarget surface
and sputter chanber by a conbination of the pre-sputter and purging,
after formation of the TiWN) |ayer and before formation of said
second. Ti Wl ayer. ' '



21 .. A nethod in accordance with claim 15, further conprising the step of:
etching said first Au layer in a solution. 22. A nethod in
accor danceww go17sd2ai m 15, further conpri'sing the step of: PCT/JP98/04330
etching said TiWN) |ayer, which acts as a diffusion barrier, and said
first and second Ti W ayers whi ch act aslgl ue layers, by a plasna etch

w th said pl #ieshes §6O5E, ayer acting as an etch nmaslk e Gpescaicg
o JHIS SHEETHAS BEEN

A net hod |na cIa|m22 wherein said etchi
performed in " ﬂm‘
further conpri

A nethod in accordance {w t h BERLAGEDS,
anneallng y

obtain an optiml cont act and adhesi on Q[L/'é interdi ffusion of the
gold into said second Ti Wl ayer. 25. A rret hod in accordance with
claim 15, further conprising the step of: form ng a PESI Nx

passi-vation fjilmop said second
Ap

| . 20, A t hpd, i .
accor dance wilth cl n‘?P@a%‘-ﬂﬁlﬁyﬁ r?%ﬁrrﬁe%té“r%@@sa%\‘ées of"a bitstteam’s
PtSi (O 1-.4 KA/ T Q0 2-0.5 kA, 0-2.0 KA/ T O 1-.5 kA,
cecond) | Au( ORTICOSEIOARKAFem) # Ake Ak AeEOHiBg gomprsing:

27. A nethod in accordance wth claim 15, wherei r density for
sputtin® of said RNKET P&ansd £ard 9?F§tnﬂndasegcb¥ﬁi"ﬁqm fﬁ!}er§y§¥§

a sane order to avoid internal stress. , A nmethod in
accordance wielement®; 15 wherein RF- power densi ty for sputteri ng of
said TITWN) |ayer and said Ti Wl ayer_are |arger than 1.5 Wcnferr]

39. An interconndREPBRSEHPIa MEARSIRLIRFOGESIAI ssatd | sy Btad i Rlements

conpri si ng: an insulating layer on a silicon substrate;

a contact holanfdndeApaminimaRnaceasengt bndipaters; portion of said
substrat e; a PtSi layer in said contact hole on said
substrate; buffer angiaws dpdr starkngdsabdtindigRidron said Pt Si

| ayer; a TIWN) layer in said contact hole on said Ti Wl ayer;
a firsti@puttered Au layer in said contact hole on said Ti WN) |ayer: and
a second electroplated Au layer on said first Au layer. 30. An

i nt erconnectidn i nASc@ppanatusi farcextnacdingwnsasures ©f a bitstream’s
processing requirements for decoding comprising:
parser means for parsing a bitstream for syntax
elements;
16 buffer means for storing said syntax elements_; :
processor means for processing .said stored syntax

elements and determining processing indicators.

3. An apparatus according to claim 1 or 2, wherein said
20 parser comprises:

a bitstream syntax decoder which extracts syntax
elements which are relevant for use by said processor from
said bitstream before said bitstream is buffered in said
decoder’s input buffer.

25
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WI th claim29, wherein e sbodbidse ayer
s a pure TIWTilm I nt erconnection accordance with claim

29, E-'cgﬂgrgmn a PESI Nx passivation filmon said
sech. P% 0, Al 8 nt er connection in accordance

Wi t cIaJ shereih t hickness ranges are: PtSi (O 1-.4
kA)/TlWOZ 0. 5 KA/ TIWN) (1.0 2.0 kA)/Au(0.3-1.0 KA.,

sputte’r‘ed)/Au {%-15 KA, plated). 34. An interconnection on a

seni conduct ér deﬂneap@eataﬁuﬁeagmf@bm)rtccmiﬂlmﬁgor 2, wherein said
insulating |ayer on a silicon substrate; a contact hole in said
i nsul ati ng WQGEM|mgsasport i on of said substrate; a PtSi

| ayer in said contact hole on said substrate; ~a first TiWlayer
in said contact lsaid onidadddeshdeaysr bitstream syntaxi degodeyewhichsai d
contact hole on said first Ti Wl ayer; a second TiWlayer in

sai d cont acextviactsn ssanthXi u@elmeaysr from said decoderss ia‘pplutebudf@n

| ayer in said contact hole on said second Ti Wl ayer; and

second &el ecfoopl bitedréan ayde coding ,d andst wthndl'ayeﬂso extract$s synNrax

i nter connection in accordance with claim 34,, wherein said PtSi |ayer
reduces contedeimeedisstfowceused byabshideprocesserf aoe stbwage sbiyd said
substrated and said first TiWlayer, which acts as a glue |ayer.

36. An | nauff@mecti on in accordance with claim 34, wherein said first

PtSi | ayer reduces COI'IhiaSI\eeﬂ’I-ﬁSBSeh ﬁecB.nd stabilizes an interface bet ween
sai-d. - substrate and s whi ch acts as a glue | ayer. -
31.- An inw_ggmg;gtion |

TiWlayer is a pure TiWfilm 37. An interconnection in
accordance with claim 34, further conprising: a PESi Nx
passivation filmon said second Au | ayer.
5. An apparatus according to claim 1 or 2, wherein said
10 parser comprises:

said decoder’'s bitstream syntax decoder which

extracts syntax elements from said bitstream for the
purpose of bitstream decoding before buffering of extracted
syntax elements in said decoder's input -buffer, and which

15 also extracts syntax elements for use by said processor or

storage by said buffer.

6. An apparatus according to any one of claims 1 to §,°
wherein said processing said syntax elements comprises:

20 means for analysing occurrences of said syntax
elements to. obtain some measures of processing

requirements for decoding said bitstream.

7. An apparatus according to any one of claims 1 to 6,

25 wherein said decoder comprises:

* C L L] 13 *



38. An | nt erconnection in accor dance with claim 34, wherein thickness
ranges af 0.4 KA/ TiWO 24-.5 KA,

first)/Ti WWWES@Z Z—B}Eﬂiﬁﬁ ¥ kKA second)/ Au(0. 3- 1, OFREIF98/04330
sputtered)/Au (7-15 k cl

39. A plurality. of
i nterconnections on a devi ceqyeach said

i nt erconnection conpri sing: an insulating | WHTS SHEE‘T HA S BEEN
silicon substrate,; a contact hole in said i n>uI at. 'HE"U\BE@
exposing a portion of said substrate; a Pt Sr~ayer—

contact hole on sgn@é SWStﬁﬁ'Sﬁe video decoders, TioNéaysf irotal daedlcact
hole on said PtSi | ayer; a TiWN)' layer in said contact

hol e on sai dydcWdével or@dor more grapmcsaae%baavsr bP HaSmPIHAGbn
hole on said Ti WN) [ayer; wherein the interconnections

have a net- a'oP'th‘H’bé’fdéc5d§f§J n or |ess. 40. A plurality of

i nt erconnect1 ons on sem conduct or device, each said interconnection

conpri si ng: an insulating |ayer on a silicon substrate;

a contact hole in said insulating | ayer exposing a portion of said

substrage; g A. method P{:ﬁ' é%qfiﬂgahgeggrﬂ}ﬁcé Y ea Ogl?ﬁ?,'tpeamf

substrate; frrst I'n"Said contact hol e on sai

first TwiBEpeessing reqﬁlréf\%&g%i%ﬁ’#e{kfﬁéﬁf"%@% ik 3 Rkes,
said TiWN) yer; and an Au layer in said contact hole on
said second TI'WI ayer; wherein the interconnections have a

nmet al

oo Pt SRR &T ST, YBIPRAAR S Boui o, sai o
L?f?éﬁﬁ”?ﬁﬁil?gtém S8 said  syptax., PaBEHA Koo Gesdtlining,

exposujlg a portion of said strate; a PtSi layer in said
cont act Yhol ep5ﬂ°§a§ﬂ'%d§‘tdr'§t%°rs a TiWlayer in said contact
hol e on said PtSi a TIWN) layer in said contact
hol e on said Ti WF&?%V;’Q said mdtcatorsan Au | ayer in said contact hole on
said TIWN) |ayer, and a TiN layer formed in respective
sidewal I s of said TiWlayer and said Ti WN) |ayer. 42. An

| nterconnect yon o) & SeR Y IGH 4xiabtitg *Hheastfes Pk BifARER Y
processing requirements for decoding comprising:
15 parsing a bitstream for syntax elements;
storing said syntax elements;
processing said - stored syntax elements and

determining processing indicators.

20 10. A method'acco'rding to claim 8 or 9, wherein said
parsing comprises the steps of:

decoding said bitstream syntax for extracting syntax

elements which are relevant for use by said processor from

said bitstream before_ said bitstream is buffered in said

25 decoder’'s input buffer.

R




an insulating layer on a silicon substrate; a contact hole

in 'sai d i nsul ating | aykeis Sheeplasi plBAt i on of said substrate; A
a PtSi | ayap9y/wssni d co sai d substrate; PCT/IP98/04330 f i I St
TiWlayer in said conta _

PtSi |ayer; a TiWN)
| ay d contact hole on said first TiWIayer; a second
Ti act hole on said Ti ﬁ; | ayer; an Au
| aypr $ hol e on said second Ti Wl ayer; and a
Ti ! .in respective sidewalls of said first Ti Wlayer, said
TiWN) layer and sard second Ti Wl ayer. 43. A met hod of
fabricating an interconnection on a sem conductor device, said nethod
conprising the steps of;: ) formng an_insulating | ayer on
silnFcon Sﬂbsgﬁate?\p method according to claagm 8 or 9, er ?n Saig31

formng a contact bole in said insulating |layer to expose a portion of said
substrate Parsing compfisafidhe stepsiafer in said contact hole on said
substrate; . ., formng a TiWlayer in said contact hole on said
PtSi layer; decodingf §aldnpidstrean) syydax nfani axtoacting nsyatax
said Ti Wlayer by RF-reactive sputtering;, and form ng a Au

| ayer i@ sai glesieats Kops osadd ddeicmderisyyenput buffemafor Ritgtneamof
fabricating an interconnection on a sem conductor device, said nethod
conprising tdecn@diigofand also for extrmagtingy syntaxuedemgntayéerouse

silicon substrate,; formng a contact hole in said insulating
| ayer to expbyesa@igdoprpeessosgindsiovagathy said buffer. forming a PtSi

| ayer in said contact hole on said substrate,; formng a first
TiWlayer in said contact hole on said PtSi |ayer; formng a

TiWN) layer in said contact hole on said Ti Wlayer by RF-reactive .
sputtering; 12. A methoforacagrdingecotnl aslaimyel ior s2jdwbaradin saiss
on said TiWN) layer; and forming a Au layer in said contact
hol es 80 sai paysiogd chmprages, the steps of: wherein a netal pitch between
said interconnection and an adjacent interconnectionis 1.5 [err]mor |ess.
REPLACEMENT SHEETdecoding said bitstream syntax for extracting syntax -
2 3UFF '

elements from said bitstream for bitstream decoding before

buffering of extracted syntax elements in said decoder’s

input buffer, and also for extracting syntax elements for use

15 by said processor or storage by said buffer.

13. A method according to any one of claims 1 to §,
wherein said processing said syntax elements comprises
the step of:

20 analysing occurrences of said syntax elements to
obtain some measures of processing requirements for

decoding said bitstream.

14. A method according to any one of claims 1 to 6,

25 wherein said decoder comprises:

* c L M S *



32 A nmethod of fabricating an iterconnection on a
mi-conduct or deV| ce, sal d rret hod comarising the steps of

form ng SNMOPNATHSA: i n e ¢4 con substrate; PCT"“’”’““?%rm ng
a contact hole in sai ayer to expose a portion of said
substrat e; _ a PtSi qlgayer in said contact hole on

sai d substrate; formng a TiWlayer in said contact hole on
said PtSi |ayer; form'ngaTiV\(N) | ayer in said contact
hol e on said Ti Wl ayer; formng a Au layer in said contact

hol es on said TiYya lo#Vemore video in I dofU e . atfd
TiWN) layer and said Ti Wl ayer; lgn deco@é?? Q)ﬁ or':rz‘f‘ng'h Ti N Iayg)r at

exposed Suraé%‘iﬁdéfsh%b eTbWIln"i‘i’rE‘é b ALY Fe¥dUeraresr a combination

wherein a netal pitc et ween sai d er connecti1on and an adj ace

i nter connec&q?\eéé decdddfs M or Iess 46. A net hod of
fabricating an 1 nterconnecti on on a sem conductor device, sald—fRtkaa———m—
conprising the steps of: formng an insul at| Y3 SHELT HAS BEEN ;
silicon substrate; formng a contact hole if sal cRE PAGERL i ng }
| ayer to expose a portion of said substrate,; “ForTTTg a

| ayer in said contact hole on said substrate; formng a

first TiWlayer in said contact hole on said PtSi |ayer;

formng a TTWN) layer in said contact hole on said first Ti Wl ayer;

formng a second Ti Wlayer in said contact hole on said TiWN) | ayer;

33 formng a Au layer in said contact hole on said second
Ti Wl ayer; _ etching said Au | ayer, said second Ti Wl ayer,
said TITWN) |ayer and said first TiW |ayer; and formng a

Ti N | ayer at exposed surfaces of said fist and second Ti Wl ayer and said

TiWN) |ayer.

) Y



