DESCRI PTI ON W RI NG FORM NG METHOD FOR SEM CONDUCTOR DEVI CE
AND SEM CONDUCTOR DEVICE 5 TECHI NI CAL FI ELD The present
i nvention relates a wiring form ng net hod for a sem conductor device
and a sem conduct or devi ce of formng wirings made of a netal nmateri al
I n connection holes 10 or wiring grooves fornmed on a sem conduct or
substrate for conducti ng conDESCRIPEIGNtWeen W rings and sem conduct or
substrates and, nore in particular, it enables conplete and uni form
filling of the netal material into connection holes or Wiring grooves
Wi t hout conplicating a production process. 15 BACKGROUND ART

Wrings in integRigd SORMUNG SMERHOD ¥OR-SknIbeNBUGEEH DEVICEJEneral |y formed
by fabricating filns of alum num (Al) series al | oys deposited by a

sputtering met hggipb¥emscogpudtor o, 20 photolithography or dry
et chi ng. However, along with increasing degree of integration

I n semg conductor integrated circuits, dianmeters for connection hol es
or dianmeters for wiring grooves apertured for conducting connection

bet ween “&Etﬂﬂguﬁ%ﬁ;&%ﬂﬁ?O“dUCtOr 25 substrates have becone finer and an
aspect ratio of them has 1

The present invention relates a wiring forming method
for a semiconductor device and a semiconductor device of
forming wirings made of a metal material in connection holes

10 or wiring grooves formed on a semiconductor substrate for
conducting connections between wirings and semiconductor
substrates and, more in particular, it enables complete and
uniform filling of the metal material into connection holes
or wiring grooves without complicating a production process.

15
BACKGROUND ART

Wirings in integrated circuits such as LSIs have been
generally formed by fabricating films of aluminum (Al) series
alloys deposited by a sputtering method by using, for example,

20 photolithography or dry etching.

However, along with increasing degree of integration
in semiconductor integrated circuits, diameters for
connection holes or diameters for wiring grooves apertured
for conducting connection between wirings and semiconductor

25 substrates have become finer and an aspect ratio of them has



been increased nore and nore. Therefore, it is difficult to form

W rings at a predeterm ned thickness as far as the I nsi de of the
connection holes by the sputtering nmethod to result in a problem of

| owering the step coverage, increasing 5 the resistance of contact hole
W rings and deteriorating el ectro-mgration durability. In
order to beehdihtfdased MRideO@Andf mbeel Mheweforgs 1® is diffieerlid €al W ring
portion in connection holes by a CvD net hod (chem cal vapor deposition
met hod) usbrg WiPOsGeat \§ predetermafedt €tidkhdsS aisufaer ag tesi gn rule

bel ow hal f-m cron. However, in the existent nmethod of form ng
Wi rings bynside éhetKe/xothide@doushbles Upgstian, siittesingemeehodtence of
tungsten is high, it is necessary to |leave a tungsten film formed on
the entireegyltace &fprowidasioratieweiigi thd htepl ToveBgest LAGrddd Bfg Wi l e
renovi ng other portions by a dry etching nethod or chem cal and
mechany calpaokbssPdndRdP%ontact( ke RDidAY MM dresistadingl um num
series alloy again. Therefore, this gives rise to a problem of naking
the wringectrolfi i Rida®RghiRy, 10 increase the cost. 20 On
the other hand, as the size for the wrings has beconme finer, it has

been desired forigidag ¥B! 87684 Suilim, o melthBR BECELERLN djalia durabi lity

and | ow resi stance, an i 'm deposi tion netho a W ring

(0L L STABE 0 g o SET N SR e S 200!
2 (chemical vapor deposition method) using tungsten (W) is
10 adopted in LSIs under a design rule below half-micron.
However, in the existent method of forming wirings by
the CVD method using tungsten, since the resistance of
tungsten is high, it is necessary to leave a tungsten film
formed on the entire surface of a substrate only in the
15 connection holes while removing other portions by a dry
etching method or chemical and mechanical polishing method
(CMP) and form wirings of an aluminum series alloy again.
Therefore, this gives rise to a problem of making the wiring
forming step lengthy to increase the cost.
20 On the other hand, as the size for the wirings has
become finer, it has been desired for wiring materials of
high electro-migration durability and low resistance, and a
film deposition method and a wiring fabrication method have

now been under study for using copper capable of satisfying

25 such a demand for the wiring material.



However, since a filmof copper can not be deposited uniformy in a
connection hole by a usual sputtering nethod, a net hod of depositing
the copper filmby a CVD nethod has been studied, but it still |eaves
a subject such as for the 5 devel opnment of organic netal conpounds of
copper as a starting material and the devel opnment for CVD apparat us.

Further, while agowelveetrslinté capfoim RF Wophed £8h not be duRysikted al so been
studi ed, el ectrodeposition proceeds at t he periphery outside of the

fine connaﬁ?if@ﬂmtrflﬁs Hlcolinecton1Rol 8PP Ve udualalsplitterififoagthod et s for
t he connection hol es or W ring grooves, which causes a problen1of

difficulty ethod of fddddid taARPehel Bopper f 1M TN RECHDOReBRO@ShAM t hout
form ng voi ds Further, it is difficult to fabricate

copper beééM s%édlé‘d Ching sandehify hﬁéa@é&”a PR’ suklr a8%86P! the @ DUALDER
machi ne method of form ng contact holes and W ring grooves to an

i nsul af | anfré!LHbmél@tPQ% (dofaneoRgEaf oo xg;t&&fgalafe cppbacgs a  and then

renovi ng excess copper chem cal an ni cal o?lshlng met hod

ther eby PLORELiNg fﬂéﬁ@ﬂ%l""‘anl:ingﬁeha¥1{é‘ prihe GJ o) ogaRgesL on. port i ons.

Devel opnen he t ni que 'l ng dep05|t|ng a
copper filmint %ﬂqlh% rwhile S OON& 1&1&@5 ggghﬁ%gw(f&at I 0 such as
connection hole W ring grooves L s al ee esired wth an ai m of
?‘pp' yi ng Eﬁgégtshggtm be%?l studied, | ngé%égpo%q%iggoﬁfgcéggs PLesent
I nvention een
the periphery outside of the fine connection holes or wiring
10 grooves to at first close inlets for the connection holes or
wiring grooves, which causes a problem of difficulty for
filing copper in the fine connection holes without forming
voids.
Further, it is difficult to fabricate copper by dry
15 etching and it has been proposed, for example, a DUALDER
machine method of forming contact holes and wiring grooves to
an insulation film, depositing copper for the entire surface
and then removing excess copper by a chemical and mechanical
polishing method thereby properly forming wirings having
20 vertical connection portions. Development for the technique
of properly filling and depositing a copper film into hole or
groove portions of high aspect ratio such as connection hole
or wiring grooves has also been desired with an aim of

applying to this method.

25 In view of the above, the present invention has been



acconpl i shed taking notice of the foregoing not yet solved subj ect and

it is an object thereof to provide a selective t ; capabl e
of conpletely, and uniformy filling groove oTHﬁb§%£ OE"gﬁgﬂcf hi gh
aspect ratio and a wiring 5 formng nethod for a seni C6REAEEDr devi ce

usi ng the sane, as wel | as a sem conductor device using the nethod.

DI SCLOSURacEemptitshéd/ENIRiAY notice of thé nfaretgyirico naitt get sbEvédr egoi ng
object, the present 10 invention provides a nmethod of formng wirings for
a segubgadtcand ilevisLan whbijebtcohprésLstd rgiides aokel attivg

concaved wiring channels in an insulation filmdeposited on a

sem condugl atifgbsiétldd cdpiblensfacbmpiéteppduct or | ayer havi ng a
first deposition overvoltage as a deposition 15 overvoltage required for
depositing a copper series netal material in a plating solution at a
predetermned rate to the surface of the insulation filmincluding the
i nner surfase @hiformly F1109A6aYLEPEOIdF HbIY Por@ ivhEl 88 BighNRgect hen
form ng t hereon a second conductor |ayer having a second deposition

20 overveht2geahd 0A 81 A {R) foifiihly’ RbtHEROEGE | L EMUBONALEREE @Svice e

deposition overvoltage soas to cover a region except for the inner
surface of,shhg EROCANRL, RAY el 95 hNMSeiditfuctor dehdrachsingupequent!y.
di pping at |east the Inner surface of t he concaved portion of the

W ring chgapglbg.into the plating 25 solution and applying a

4 plating treatnment at a deposition overvol tage hi gher than
t he

10

In order to attain the foregoing object, the present
invention provides a method of forming wirings for a
semiconductor device, which comprises the steps of forming
concaved wiring channels in an insulation film deposited on a
15 semiconductor substrate, forming a first conductor layer
having a first deposition overvoltage as a deposition
overvoltage required for depositing a copper series metal
material in a plating solution at a predetermined rate to the
surface of the insulation film at least including the inner
20 surface of the concaved portion of the wiring channels,
forming a second conductor layer having a second deposition
overvoltage higher than the first deposition overvoltage as
the deposition overvoltage to the surface of the insulation
film so as to cover a region except for the inner surface of

25 the concaved portion of the wiring channels, subsequently,
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first deposition overvoltage and | ower than the second deposi tion
overvoltage to deposit the copper series netal rﬁﬁﬁiﬁ%ﬁﬂﬁhéumLpn.ishing
the deposited metal material thereby 5 forning wifilHgsSHEET HAS BEEN | That
is, the first conductor |ayer having the first depdsiRtiAGaDover vpl t age
as the deposition overvoltage is formed to a regron Tmchudirng—the
i nner surfEepigh bBeleast €RNGAMRYT RArFaed 6f the ddridaved parhebs 68ch as
connection 10 holes or wiring grooves fornmed in the concaved shape to the
i nsul ati onHed kiirdagoehaffle D M@ TR pAdHALOEoBWRESH R a%@lying aexanpl e,
by a CVD nethod, and then the second conductor |ayer aving the second

deposi ti o 1Q¢8MYOkkaaemest LA ARPYsiEIBn overPYBENA LAGMrS thahMeHet her eon
so as to cover the surface of 15 the insulation filmexcept for the inner

surface Offif3® depostLIGAVEFLRUR Ghdl REwsT LRgh IR Mcondl Or exanpl e,
by a sputtering nmethod. Then, they are dipped in the plating

50l Ut 9N SHEliiabnabybehst e N UekRestr LALCcHlpd PGl neray SUrface of

t he concaved portion o ring channels 1Is di pped 1 n the plating

sol uti on, fnl?dr%%tr&gi“ Qﬂd: %cr:]fPQAirf‘gd e g]e ositgﬁgﬂéééi A rdi'a ol h,ageppi gher

t han the eposi't overv age an ower than the second
depositio%dyﬂygﬁohgggg s Si nce the deposition overvoltage is a voltage
required for epoglfing the copper series netal material in the

P1aInG 25 o el A, R IR IURRLES A gl BRLE AL S 10t

deposition overvoltage as the deposition overvoltage is

10 formed to a region including the inner surface of the
concaved portion of the wiring channels such as connection
holes or wiring grooves formed in the concaved shape to the
insulation film deposited on the semiconductor substrate, for
example, by a CVD method, and the second conductor layer

15 having the second deposition overvoltage as the deposition
overvoltage is formed so as to cover the surface of the
insulation film except for the wiring channels, for example,
by a sputtering method. Then, they are dipped in the plating
solution such that at least the entire surface of the inner

20 surface of the concaved portion of the wiring channels is
dipped in the plating solution, and plating is applied at a
deposition overvoltage higher than the first deposition
overvoltage and lower than the second deposition overvoltage.

Since the deposition overvoltage is a voltage required for

25 depositing the copper series metal material in the plating
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exposed, whereas chem cal reactions are taken place
THIS SHEET HAS BEEN
REPLACED

solution at a predetermined rate, the metal material is not
deposited on a portion in which the second conductor layer is
exposed, whereas chemical reactions are taken place between
the metal material in the plating solution and the first
conductor layer to deposit the metal material and apply
copper plating to the portion in which the first conductor
layer is exposed. That is, since copper plating is applied
only to the portion in which the first conductor layer is
exposed, namely, only to the inside of the concaved portion
of the wiring channels intended to be applied with plating,
to result in a copper-filled state, a wiring consisting of
copper filled in the wiring channels can be obtained by
polishing the copper.

In this case, the second conductor layer is preferably
formed by a highly anisotropic deposition method. This is
done for forming the second conductor layerlto a region
except for a region to be plated, namely, only to a region
except for the wiring channels and the formation of the
second conductor layer to the wiring channels can be avoided.

Further, it is preferred that each wiring channel has
an aspect ratio of 1 or greater and 5 or less and a width of
1.0 #m or less. This is so defined for avoiding the
formation of the second conductor layer at the bottom of the
wiring channels upon forming the second conductor layer, for

example, by a sputtering method.
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the metal material in the plating solution and the first conduct or

|l ayer to deposit the metal materjal and apply copper plating to the
portion in which the first condutfprs SﬁEETaMﬂS BEENexposed. That is, since
copper plating is applied oply tcggﬁmgcgprtlon in which the first
conductor |ayer is exposed, Lharehy——onty—t-o—t'he i nside of the concaved
portion of Fulrehetr,i iy &heawelcE iappdpdad to hesamidomitctiorh pl ating,

to result in a copper-filled state, a wiring consisting of 10 copper
filled i ndebgceM of g rellaringlayeead Wir g adthedtire, thepoirshi ng the copper.
In this case, the second conductor |ayer is preferably formed by a

hi ghly antepineede Ugrasiils gorieihed. tHdisurtface of daeeihoildeidn ng the
second conductor layer to a region 15 except for a region to be plated,

nanel y, ORkYmt Qn@m&ﬂigarthe innB¥CeREfieE dhahM IdopgaGBanpst-eiamhbt he
formati on of the second conductor layer to the wiring channels can be

avoi defl. the wiring cHﬂHHéT%ranHtthéanﬁifﬁééﬁﬁd|E@hd%é€8r“1£*éﬁzﬁﬂﬁnne| has
an aspect ratio of"1 or greater and 5 or less and a width 207 1.0 [err]

mor | esspeThbemb§ S din NesrfF t’ﬂ(@ HoRhihBCthe £ifS¥ Btk the second
conductor layer at the bottom of the W fing channels upon form ng the

second congdyetOkad Oc_frthef Hirst defS&IPien NeRciRdgechkngnd®t hod.

Further, 1n"a case applying to a sem conductor “25 device of a

”U|t|'|ayaé s?% dp #RHEEQTQ over on the entire surface of the 6

plating is ormwTings an en wrings are conducted by

form ng alﬂgﬁfétiéﬂr?lfﬂ ki fECPRe %ﬁﬁgk surface of the concaved

10 portion of the wiring channels, the second conductor layer

having the second deposition overvoltage as the deposition
overvoltage is formed thereon and, subsequently, plating is
applied to form wirings. In the case of conducting the
wiring for the multi-layered wiring structure, wirings are

15 conducted by forming a metal film further thereon. Wwhen
wirings are formed on an insulator, a thin electrically
conductive film is generally put between them with an aim,
for example, of improving adhesion and electro-migration
durability. In the present invention, since the first

20 conductor layer is formed over the entire surface of the
semiconductor substrate, the step of forming wirings can be
shortened by utilizing the layer as the thin electrically
conductive film.

Further, the deposited metal material is preferably

25 polished by a chemical and mechanical polishing method by
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wirings are formed on an insulator athin electrically conducti ve
filmis generally put bet N‘AEVBEW aim 5 for exanple, of

i mprovi ng adhesi on and elle %5%%6%6(”] durability. In this case,
since the first conductor IaveB oumed over the surface of the

sem conductor substrate, the step of formng wrings can be shortened
by utilizivigidtheéhe wirlAyerc&s B &drnied ebedlyi andl ycanrxiedli.ve film 10
Further, the deposited netal material is preferably pol i shed by a
chem cal and nmechaitlied, RAldns MaR@ngeth@df byst condidtolr Lhgen witlgs can be
formed easily and accurately. Further, when making the first

conduct or diasiiu bhAtride, the second conductor layer with titanium
7 titaniumnitride, the second conductor |layer with titanium

and the nefd viRl eekah MhidridE Wi heS @bppar"BéAl ed Bl d 18 material,

5 copper wirings uniformly filled in the concaved portion of
the wiring channels can be formed by forming a titanium
nitride film to a region including the inner surface of the
concaved portion of the wiring channels such as connection
holes or wiring grooves, forming a titanium film so as to

10 cover the surface of the insulation film except for the
wiring channels and then dipping them into a plating solution.

Further, the present invention provides a

semiconductor device comprising a conductor layer formed to
the surface of an insulation film at least including the

15 inner surface of a concaved portion of concaved wiring
channels formed in the insulation film on a semiconductor
substrate and having a first deposition overvoltage as a
deposition overvoltage required for depositing a copper
series metal material in a plating solution at a

20 predetermined rate, a second conductor layer formed so as to
cover a region except for the inner surface of the concaved
portion of the wiring channels and having a second deposition
overvoltage higher than the first deposition overvoltage as
the deposition overvoltage, and wirings formed by dipping a

25 portion at least including the first conductor layer in the
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copper wirings uniformy fill eg~n—-t-he-concaved-portion of the wiring
channel s can be forned by fornJ hgiSaSit X TaHAZIBEEN Initride filmto a region

i ncluding the inner surface of|the REPLACEhcaved portion of the wiring
channel s such as connection notres—or—wTimg grooves, formng a
titaniumfilmso as to cover the surface of the insulation film except
for the platingisglhanelappagdnghanplatiricdridaemennt ataapl ati ng sol ution.
10 Further, the present invention provides a sem conduct or
devi ce codppositiom dugrdioltagdunighet ayliedn the flieswedepositborsurface of an
insulation filmincluding the I nner surface of a concaved portion of
concaved yvérvgltage antRnowes tRanethé Nsddtnd RPosEte6nf bver Wil tage

sem conductor 15 substrate and having a first deposition overvoltage as a
deposi ti 0BnQVESYDSH BHE thR(dobpdrf 8&r 69 afdtid N that e§3BRCHeposit&Eldres Net al
material in a plating solution at a predeterm ned rate, a second

condugg or thay eAné LB ddeC 080/ he condivéd pdi ifopr TR ARCR! thd 6 fdtSt
conductor |layer so as to 20 cover a region except for the inner surface

of the copgayffior laR@ tﬂs%xﬁ&sé&%%"é@@exﬁ@l“%@ ABEnRRYELD a second
deposi tion overvol tage higher than the first deposition overvoltage as

t he depos?gigghpw eldge, and wirings formed by dipping a portion at
| east inctuding the first conductor layer in the 25 plating solution,

appl ying a pl atimpg+t sgat gepirdt Gnductor laygfpﬂﬁ}iﬁ&r‘t &ivalt age hi gher

than the first deposition ovefvol tage an ower than the
second degashLi Lo \$ei¥d134Ge as the deposition overvoltage is

10 formed on the surface of the insulation film at least
including the inner surface of the concaved portion of the
wiring channels such as the connection holes or the wiring
grooves formed in the insulation film on the semiconductor
substrate and the second conductor layer having the second

15 deposition overvoltage as the deposition overvoltage is
formed so as to cover the region except for the inner surface
of the concaved portion of the wiring channels. Further, the
first conductor layer not covered with the second conductor
layer is formed with a film of the metal material, that is,

20 copper deposited by applying a plating treatment at a
deposition overvoltage higher than the first deposition
overvoltage and lower than the second deposition overvoltage
in a state of dipping the inner surface of the concaved
portion of the wiring channels in the plating solution and

25 the metal film is polished by the chemical and mechanical
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and polishing the copper series nmetal mm deposited on t he inner
surface of the concaved porti g%ﬁf@ﬂgﬂ@m rst conductor |ayer is
exposed by a chem cal and ne & " ppol i shing net hod. That

is, a first conductor |ayer Ravin deposition overvoltage as
t he deposition overvoltage is formed on the surface of the insulation
filmincl gpblightihg method nierfoxur theewikihye. caohatved, pwitimgs afret he Wi ring
channels 10 such as the connection holes or the wiring grooves formed in

t he i nsul EFormedf Lhnaostite cferiiQuidgctoppaubsilvtin and wiktiayg t he
formation of the first conductor |ayer the second conductor | ayer

havi ng t hehsgeend. depodd the QYEINGS lmgde & coppetrhardeposméd @y over vol t age
is formed thereon so as to cover 15 the region except for the inner

surface Ofapkﬂ?iﬁ@n@@#?dr platiiqy,! icoppelk Ebe vhé iwiriaRrRehSbeFeilied, the
ayer

first conductor not covered wth the second conductor |ayer is

formeds uni%&‘ﬂl?_ tbl obedid REFTRlgal ofheghaber fd¥iarce evRRPEE €RPOSI ted
by applying a plating treatnent at” a depoSition overvoltage 20 higher

than the fd;ngt o@eR@shhl 0t AWRI1O!ilsaggnand | over than t he second
deposition overvoltage™in a state of dipping the I nner surface of the

concaved port! oo ity khe 0280ckenductod aybe ALeh! o0 splus | on and

the netal filmis polishegr chem cal and nechani cal polishing

Metnod 0 iU dukNCr el s88ohd cohdubltBl W enV{t AR idhd AhEPleta a state of

filling copper only anne Ince the wirings nmade of

Copper arl a&:%ﬂ%? BYeh the aéHBt@Qz“%e‘ﬂ%@efrle%fg&%geaifaqu%roﬁ% the wrings

can be fill uniformy obtain wring gh pertormance even if

E:gﬁducl: or ﬂlgégggw\.é’%%i%@t%ﬁ( ii?l l(t:.hgeconc§ved portio\ﬁh%[f 'Eﬁéi ng the first
wiring channels can be obtained by forming a titanium nitride
film to a region including the inner surface of the concaved
portion of the wiring channels such as connection holes or
wiring grooves, forming a titanium film so as to cover the

15 surface of the insulation film except for the wiring channels
and then dipping them in a plating solution.

Further, the present invention provides a selective
plating method, which comprises the steps of forming a first
conductor layer having a first deposition overvoltage as a

20 deposition overvoltage required for depositing a metal
material in a plating solution at a predetermined rate to a
portion including at least a plating region to be plated in
the surface of a material to be plated, forming a second

conductor layer having a second deposition overvoltage higher

25 than the first deposition overvoltage as the required
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nitride, the second conductor with tltanlun1and t he net al mat eri al

wi th the copper series [nRRalcEFAE e wirings filled uniformy
in the concaved porti on m?'mﬂgﬁﬁ r&?fHAkﬁ channel s can be obtai ned by
formng a titaniumnitri #on including the inner surface
of the concaved portion of the wiring channels such as connection

hol es or deposiMiom@veireeleagel 06 Nty surfdoniofmcheel mater bsl tto etever the
surface of the insulation filmexcept for the wiring channels and t hen

di ppi ng thEftéd sb RisAtiongovekUhi Pégior except forFuhéCﬁIatiﬁ‘ga fEEeant
I nvention provides a selective pl ati ng net hod I ch conprises the

steps of f@ksediterrlly, r$a'fnd dl%a pERGULld Giat i@l RBVbBIpBateéd SintdeRee tion
overvoltage as a deposition overvoltage required for depositing a

et al pl 8L 's%ldt"io% Bhat hpg1phditd Cﬁla%tm% QE@Q%&H’H‘ Qaechrate toa 20
portion |nclud|ng a plating region to be plated in the surface of a

mat erisal - 48 i GH %e%@@a&@rﬂl{mef hﬂ{aﬁp'{h% firstS8ERSSH caguct or | ayer

havi ng a second deposition overvoltage hi gher than the first

deposi ti O&W%I@é@%daio%? Eﬁ&h"é}%’ second @RPBEL L 98n WA AR SO as to

cover a region except for the 25 plating region,

subsequent |y, adglal PR} Nfhd NEs AL ik Br0eaPhA ftlrigl Al rar P! a1 N0

sol ution and applyi'ng & plating treatnent at osition overvoltage

hi gher thagoblie fdd %ve@%gﬁabéogs tkﬁ] svloc'fﬁ%g?vaggoie { {han the second

deposi tion Irs | ayer

P2V e LhtFlon e SAESLE 0P PUEUANAAN B LICCOBR 4 O ter ol tage

(Dl

o | fornme ( e surrace O I nc Ud
faieffi“ﬁé'v?%%ﬁ?%ﬁ&@%ﬁ%ﬁ é.”?%%&%'v%?%oa&%éiaé% BEGETHy, ana SHLCLCI

second conductor layer having the second deposition
overvoltage higher than the first deposition overvoltage as
the deposition overvoltage is formed on the surface of the
material to be plated so as to cover the region except for
15 the plating region. That is, since the second conductor
layer is formed so as to cover the region not applied with
plating, the second conductor layer is formed also in a case
where the first conductor layer is formed in the not plated
region, so as to cover the first conductor layer in such a
20 region. Therefore, the first conductor layer is exposed only
in the plating region. Then, the material to be plated is
dipped in the plating solution and applied with the plating
treatment at a deposition overvoltage higher than the first
deposition overvoltage and the lower than the second

25 deposition overvoltage. That is, in a case of electrolytic

eet Has Been Replaced

) T



10 higher than the first deposition overvoltage as the deposi tion

overvoltage is then forned thereon so as to cover the regi on except
for the plating region. That is, since the second conductor |ayer is
formed so as to cover the region not applied with plating, the second

conductor layer is 15 forned also in a case where the first conductor

| ayer is platiigs ki iexaimp@elnohn pébéEtkodtgiveltage Asgheér celvad tHee first
conductor |ayer in such a region. Therefore, the first conductor | ayer
i s exposedipst Ydépodid opl avepgolegi®rand Nswer thant BRen®ésdndl to be plated
is dipped in the plating solution 20 and applied with the plating

tr eat ment deposi RO Uvidradltage O¥esd0|Badredt dher uhBanl iy fdisdl deposition

overvol tage and the |l ower than the second deposition overvoltage. That
s, b8 FpFPSR Wfitdl ?Qta'iﬂhgt | eh@t afd NGhe Fir@xaBBhucEdy 8l ffdy ode
voltage hi gher than the rst ep05|t|on overvoltage and 25 [ower than

the sefongn this case and Rha! tBUntéPle RRAMIR &fd el Bfld @devalEt age hi gher
t han t he first deposition overvoltage and lower than the second

deposi t i 0g) SVEFYIAHA At ndst thet SRt 15 Lﬂya%ubﬂgpa@éﬁhép of an be

applied with plating, that “is, the first conductor |ayer in this case

and the couise qsegerto%cﬁn@nayl@ 25fidler thane&ﬁgtfﬂ@és plating, the

oxi dation reduction potenti al oxidant is set such that it is

hi gher tha@p$£EE dﬂ”ﬂﬁervothEQO%h&'fﬁh&WQﬂﬁﬂi%ﬁ%eséegnéo C hﬁgn{he second

deposi tion overvol t age In thi's case deposi tion

overvol t ageeivoft vol tage required for depositing the netal material in
e age. . . : :

t he plating solution at a predetermned rate, plating is not

appliggl to the RArihen LRsdhigihddgraeapdssoRgH SRl Sy 35 a

voltage required for depositing the metal material in the
plating solution at a predetermined rate, plating is not
applied to the portion in which the second conductor layer is
exposed since the plating treatment is conducted at a voltage
15 1lower than the second deposition overvoltage and no chemical
reaction is taken place. On the other hand, chemical
reaction is taken place between the first conductor layer and
the metal material in the plating solution at a portion in
which the first conductor layer is exposed, to form a film of
20 electrolysis products in a case of the electrolytic plating
and of deposition products by oxidizing reaction between the
metal material and a reducing agent in a case of the
electroless plating, and plating is applied by the metal
material in the plating solution. Therefore, plating is

25 applied only to the region in which the first conductor layer

12



exposed since the plating treatnment is conducted at a voltage 15 | ower
than the second deposition overvoltage and no chem cal reaction is

t aken place. On the other hand, chem cal reaction is taken place

bet ween the first conductor |ayer and the netal material in the
plating solution at a portion in which the first conductor |ayer is
exposed, tie érposedf idanelly, Mlatdthgcisohppsliedradycts theaptasingf the

el ectrolytic plating and of deposition products by oxidizing reaction
bet ween tlkegion. netal material and a reducing agent in a case of the

el ectroless plating, and plating is applied by the netal material in

the plating sol wWhHednthéheieber GondicdidNAdyer 48 foPhbd &b AWHe/ regyibne region
in which the first conductor |ayer 12

i s exposeds NagBtYindhwlidy the nRAkeSuPFAde 6F R RbALEYEd porti&gi ON.
When the first conductor layer is forned to the region at | east

i ncl udk ng ghfeth8Ngécend fiRIRit o ageRCHY efbifd s as BodB8véRerecond
conductor layer is formed so as to cover the regi on except for the

i nner sur fré?_?oﬁfei&@p'&%lﬁa% RAhErOBurface df1&Hd 'cohcaBAUSELE bRy er

having the first deposition overvol tage as the deposition overvoltage

s formedeft k2ast condudthd Nayee0hanihaotadl g dihadhager shr face of the

concaved portion an con ayer “having the second

deposi ti 0B, QYELYPLLQAEs ahd ;&%Ip%t%ﬁﬁibhi BQeW&I;é’éQJé age f'bg}ned at fPLIBd so as

to cover the region except e I nner surface the concaved

Itoﬁret } ?Ps . é‘éggég'&%i’% &Lr?é]{dsl‘ﬂnigs £ABPLARE: surffYU bt RhbNEHEMLY TN whi ch

10 portion and the second conductor layer having the second
deposition overvoltage as the deposition overvoltage is
formed so as to cover the region except for the inner surface
of the concaved portion. Accordingly, plating is applied
only to the region in which the first conductor layer is

15 exposed, that is, only to the inner surface of the concaved
portion by dipping the material to be plated in the plating
solution and applying plating at a deposition overvoltage
higher than the first deposition overvoltage and lower than
the second deposition overvoltage. Since a metal film of an

20 optional thickness can be obtained depending on the dipping
time, a metal film with no voids and of uniform thickness
filled in the concaved portion can be obtained, for example,
also in a case of a fine concaved portion.

Further, when making the first conductor layer with

25 titanium nitride, the second conductor layer with titanium

13



15 exposed, that is, only to the inner surface of the concaved

portion by dipping the material to be plated in the plating sol ution
and applying plating at a deposition overvoltage hi gher than the first
deposition overvoltage and | ower than t he second deposition

overvol tage. Since a netal filmof an 20 optional thickness can be
obt ai ned dapkertienfetalt hatet gl ngith thet coppen setbds fdvalwakerdalpi ds and
of uniformthickness filled in the concaved portion can be obtai ned,
for exanpleuniformakbéppeh Metslefidim axah be €ormed eshidit iowly to the
Further, when making the first conductor layer with 25 titaniumnitride,
the secondrerfipiudnothliodetnai tivdridninifride is exposed, for example,

13 _ and the netal material with the copper series neta
material, by forting hOotit&ePERmidiide fiihm aanldgst oinmdidaag by only to the
region in which the titaniumnitride is exposed, for exanple, ~ by
formng a gddidn YmeBhHEH €0 fhé MimdLRalkhl BCLYPHES metald fiQd @Rdl, ntended to
be formed with a copper netal film and, formng a FltanIUﬁ1fl|ﬁ1SO as
to cover oidiefinedl @RthRRMIPEIm so APR¥ecBPdrt HeRedi RPYive Lham tREO the

pl ati ng sol uti on. Brief Description of the Drawi'ngs 10 Fig.

1 is a frayg/ and theasSdSEsird Walent i8WoS AW Plafing solRf¥ildnQn of a wiring
form ng step in an enbodi nent of the present 1hvention.
Fig. 2 is a fragnentary cross sectional view show ng a portion of a

wiring formng step in an enbodi nent of the 15 present invention.
Brief Description of the Drawings

10 Fig. 1 is a fragmentary cross sectional view showing a
portion of a wiring forming step in an embodiment of the
present invention.

Fig. 2 is a fragmentary cross sectional view showing a
portion of a wiring forming step in an embodiment of the

15 present invention.

Fig. 3 shows an example of another embodiment of the
present invention.

Fig. 4 shows an example of another example of the
present invention.

20

BEST MODE FOR PRACTICING THE INVENTION
The mode of practicing the present invention is to be
explained.
Generally, in electrolytic plating of a metal, an

25 electrode potential is set to a potential which is negative

14



Fig. 3 shows an exanpl e of another enbodi ment of the pr esent

I nventi on. Fig. 4 shows an exanpl e of anot her exanple of the
present invention. 20 BEST MODE FOR PRACTI Cl NG THE

| NVENTI ON The node of practicing the present invention is to be
expl ai ned. _ Generally, in electrolytic plating of a netal, an

25 el ectr pge apobeBEVSl tage Sard @ &heeheAYhami Mgl librie@abb¥ential

14 _ by an overvoltage than a thernodynamc equilibrium
potenti al requirbQ08bieedidinfdéridedok9t iRl tidm aln ith@sphAtihg Pl ating
solution. In electroless plating, a reducing agent having a reduci ng

pover (0Xigdalk9Bnl AL 1eRtR8LEBs! lat iHPNe Addreiag 322‘&63%“’@ igum

potential required for depositing hetal Tons is

Deposi ti on-ech RYUBLWEP bx1Bltdlon/288ulPesn lﬁ%ﬁﬂ%ﬁd higher@than an

substantial rate“even 1f a thernodynam c eq I um el ectrode

pot ent al : | W +di 1 00X 4 tyi otgntial is
used, E?’;md ea lggg?égﬁt gféé)ﬂ&dl re uﬁr@gg ?8¥ %égaégeieﬁim g%{s%%%t gﬁ{llgaf'greact i on
is different dependi ng on the kind of the underlying netal. That is,

there is a pﬁénonenon that the el ectrode potential or the

oxi dat [ on’ r educti g AGLEN 3l -Bhubiol SHGALIAIRNE adds LheTSlAleT

referred to as a eposﬁt!on OVErvo require ss of the
thernndyn%gl%aguggggkéggitggte even if a thermodynamic equilibrium

electrode potential or an oxidant providing an

10 oxidation/reduction potential is used, and an overvoltage
required for proceeding substantial reaction is different
depending on the kind of the underlying metal. That is,
there is a phenomenon that the electrode potential or the
oxidation/reduction potential of the reducing agent

15 (hereinafter referred to as a deposition overvoltage)
required in excess of the thermodynamical equilibrium
potential is different depending on the kind of the
underlying metal.

When copper film is deposited by using substrates

20 formed with underlying metals of various deposition
overvoltages by utilizing the above described phenomenon, it
has been found a phenomenon that copper deposits only to the
portion in which metal of low deposition overvoltage is
exposed and, thus, a selective copper plating method has been

25 found.

15



potential is different depending on the kind of the under|lying netal.
When copper filmis deposited by using substrates 20 formed with

underlying nmetals of various deposition overvol tages by utilizing the
above descri bed phenonenon, it has been found a phenonenon that copper
deposits only to the portion in which nmetal of | ow deposition

overvoltage i s That exposefl dupbsitthing, cappefe@ﬁly&rc&m&em&hﬁf;l ng met hod
has been 25 found.

That is, gRsoWRPH tdhed coaReeti®n bolds titamedr iRgthe mg_im&em @Filihe
connection holes forned in the insulation film a first underlying

met al  hava nghidsd Rierd! gﬁﬁ%lhb@al hav1ﬂ§“ﬁ\de%%gﬁe?ésiﬁibﬁlrSt deposi tion
overvoltage is selecte 5 and deposited as a filmon a portion to be

deposi t edoybifbltage GRPRAE: £3rSE g YvedvBEtade NaY i il tdRPosi ti on
overvol tage higher” than the first deposition overvoltage as a second

deposigl | Ofn @ VeI K HARE alsS aSEL 8L S 2PLHAGRRS 'tbeﬂea&e}gos:.ted fWigp to a

portion not intended to be deposited 'wth copper a vol tage hi gher

than the fhgsdy d%%@&hﬁ”uﬁ&éi!ﬁﬁ@%ml ha%'l?llgog"\ﬁé s dpe second

deposition overvoltage Is set as an el ect e potentla relative to a

count er - SLeehidadd M gheiCtnan 1l £:50 RIDHLLE 18h Ay a0 W

oxi dati on/reducti potentia ng agent 1s setﬁﬁlgher t han

e e S
s depos'ff&htébfé”ﬂ@f%lgﬁtﬂhtfiﬁ£@nded to be deposited with copper,
10 and a voltage higher than the first deposition overvoltage
and lower than the second deposition overvoltage is set as an
electrode potential relative to a counter-electrode in a case
of electrolytic plating, whereas a oxidation/reduction
potential of a reducing agent is set higher than the first
15 deposition overvoltage and lower than the second deposition
overvoltage in a case of electroless plating.

Therefore, copper is deposited to form a metal film
only to a portion in which the first underlying metal is
exposed. Accordingly, plating is conducted till copper is

20 deposited as far as the upper surface of the wiring groovés
and the connection holes, to provide a state in which a metal
film of the deposited copper is filled in the wiring grooves
and the contact holes. Accordingly, wirings of copper filled
in the wiring grooves and the connection holes can be

25 obtained by polishing the deposited copper by a chemical and

16



only to a portion in which the first underlying netal is exposed.

Accordingly, plating is conducted till copper is 20 deposited as far as
t he upper surface of the wiring grooves and the connection holes, to
provide a state in which a netal filmof the deposited copper is
filled in the wiring grooves and the contact holes. Accordingly,

Wi rings ofiedyifiall pollédhing méthdd & oMdenidsred 1NAYESs Stk tdarti@iect i on
hol es can be 25 obtained by polishing the deposited copper by a chem cal

and When wirings of aluminum or &8pper are formed BRCHR&I cal
polishing nmethod to renpve unnecessary portion. When wi rings of

al um num DEs AN FiQmf, ORBRSe OPhih@lectricaitlabbfdudtive eamnge thin
el ectrically conductive filns such as of titaniumnitride (TiN) are

formed gesigsldsy At tliR@niuk ROUPLEE V(TR )RSR EBembaSyémdr Oy idgneard the
wirings with vari ous purposes such as prevention of diffusion,

| Mpr ovenBidundary YPetWeBASLAR HRSL1 DI ETAM afll £heCH{PIdgIRAltoN
durability. Since such filns have higher resistance conpared with
al um ”Um\?é%ig&feélo url;JofsebsfS saefx Qéﬁ;ﬁf‘éxé ilon, BRKAiERESon 0 4 kily

thick. Int ctrolytic plati ectric current can be supplied

through 5 JIEIdoN R ehBkotidheDe oledi-baRi LY IdiEdonaRg.as a 111 m

on the entire sur he 1nsulation f ccor en

{1201 um UL ARk 5 3ms HAGH BBGALE Jdd 1Sk aHRRCELMS AL AL Al havi ng the

first position-overvol tage”as t position overvol t age and

then 11 Farsnih O SBpbRE, T {8 U AREeRcel o ake U i tion T T

then a fi met al ani um-havi on

Overﬁ%lta@§hééééégfg%§ Eﬂhgky Q% %h@igEEXtrolytic plating, electric

current can be supplied through the underlying metal such as
titanium nitride formed as a film on the entire surface of
the insulation film. Accordingly, when titanium nitride is
used as the first underlying metal having the first

15 deposition overvoltage as the deposition overvoltage and
deposited as a film on the entire surface of the insulation
film, and then a film of metal such as titanium having a high
deposition overvoltage is formed thinly by a highly
anisotropic deposition method such as sputtering to a portion

20 not intended to apply plating, namely, a region except for
the side wall and the bottom of the connection holes and the
wiring grooves, a copper film is not formed to the titanium
deposited portion and copper can be deposited substantially
only to the portion not deposited with titanium, namely, only

25 to the side wall and the bottom of the connection holes and

17



ani sotropi c deposition nethod such as sputtering to a portion
I ntended to apply plating, nanely, a region except for the side wall

and the bottom of the connection holes and the W ring grooves,

copper filmis not formed to the titanium
can be deposited substantially

titani umthanelyingprgrnoovas.to the side wall and the bottom of the
connecti on hol es and 17

the wiring groowegordingly, in a Art@edioffgif¥rming atlsd adierielgsf ahmthe t he

wirings in the

20 not

a

connection holes or the wiring grooves forned in the

deposited portion and copper
only to the portion not deposited with

i nsul ati oBohnédr i M dshorf the eirind aidovey forfiedi 8n tie deposited on the
surface of the sem conductor substrate, the titaniumnitride fil mcan

be utilizefds@Patith (i, 51nc§|@Eérfiiﬁ|df(EﬁﬂﬂﬂihmVﬁléti&éffg the

i nprovenent of the adhesi on and i nprovenent of the electro-mgration
dur abig i t Yeposited brf Rale 'shr'fﬁc@oéf NEEE SR InRubebH 8iib&eeldd Onale thin

electrlcally conductive film for exanple, in a case of applylng

Wi rings 'Elwﬁnﬂk”xhtﬂl@éerf%‘im""béhnﬂe SIEMC AL as?RBe thinthe wiring form ng
step can be saved he second underlylng nmetal having the

second

dep05|ted as a

net al of

grooves a
t he mndthggf

10

15

20

25

t #=To] ryel eis
?é%lnj;.%ﬂ fc%ﬁg;gnpﬁ ﬁ%@ cﬁhg Sputt Trb@@m@ﬁ@ é!f’ £

electrically conductive film, for example, in a case of
applying wirings in the multi-layered wiring structure, and
the wiring forming step can be saved.

The second underlying metal having the second
deposited overvoltage as the deposition overvoltage is
deposited as a film, for example, by the sputtering method,
but the metal of high deposition overvoltage adheres to the
bottom of the wiring grooves and the connection holes if the
width of the wiring grooves and the diameter of the
connection holes are large. Therefore, the width of the
grooves and the diameter of the connection holes are
preferably 1.0 4m or less, and the aspect ratio as the width
to depth ratio in the wiring grooves and the connection holes
is preferably from 1 to 5. If necessary, preferred
deposition can be applied by providing a cleaning step before

electrodeposition by electrolytic plating.

18

15

ring met but the

h
W ring grooves ang’ﬁ{i %%gﬁ\r({ggntg%tn f@TepéthﬂonEt}?atl h&&tt‘é&he W JI[‘I ﬁg
g 4ATR HotOheblBsary t&%mtan%dﬁméngi LhAf ge. Therefore,

10



20 grooves and the dianeter of the connection holes are preferably
1.0 [err]mor less, and the aspect ratio as the width to depth ratio
in the wiring grooves and the connection hol es is preferably from1 to
5. If necessary, preferred deposition can be applied by providing a
cl eaning step before 25 electrodeposition by electrolytic plating.

18 Accordingfgf osthawlghe wetad fhemnef atogpdimisl foampdr i S

f ormed so as to fill the wiring grooves and the |ike by applying

pl ating descas besl BilAveahev @idingr groofed aintedhen 1tike bptapplyingfilmand a
uni form copper filmcan be obtai ned. 5 Further, wirings can be
formed ef pratingl desit€ibdd above, f vOEdV 4 hot Fe¥RedOinCEREaRétiadn hol es
and, in addition, copper having high electro-mgration durability and

| ow £ ©5h SAR G FATE IR é&@?eﬁsfiﬁﬁ_dﬂﬂiHEJdBMa&hbaL,_SO that the
met hod can be applied even to fine wiring grooves or suitable 10 to

connegy i on hol egudnfler!, WirPhigd Wdiehd FotmedSerpéct Ny ®ven infine wirings

sych as the connection portions betmeen a S!|ICOH substrate and
wirings, einbe rdd¥es! B¥ebsnhéc@ion hol@d laindl, 2R 84y {dAlg Structure.
Furthernore, since Tine Wi rings can be forned, the size of the

sem condu o at € +q 4 er, selective
EbBher ]’@av%tbg Sﬂa ggxo%%gegré em{%ﬁ% g dé;frarl%;.é.&ty andUid

deposition TS possi Ihg a portion not

A6 PR TERARUE AP wpod ap PHE Ar B UL ERLTS! sbTUEINR 0 0Ly,
method, 20 nHQVENS be HULPITAGEnt 6 #IRMLALIAY LirbBleSVER 4idapild 9Nt
10 to connection holes and it is preferred in a case of forming
fine wirings such as the connection portions between a
silicon substrate and wirings, or between wiring layers in a

multi-layered wiring structure. Furthermore, since fine
wirings can be formed, the size of the semiconductor

15 substrate can be reduced.

Further, selective deposition is possible also by a
method of masking a portion not intended to deposit copper,
namely, a portion not intended to apply plating with an
insulation film and this method is customary. In this method,

20 however, adhesion of the insulation film, even in a slight
amount, to the inside of the wiring grooves increases the
resistance to bring about a problem. In addition, since the
insulation film for the unnecessary portion has to be removed

completely after deposition, it is not efficient toc make the

25 step of forming wirings lengthy. In the above described

19



amount, to the inside of the wiring grooves i NGKEESER ~asi.st ance
to bring about a problem In addition, since fRgpacpp | ém@ﬁﬂi@ﬁ&ﬁ**llﬁ)fpr

t he unnecessary portion has to be renoved eofpretely—alter _degosition,
it is not efficient to make the 25 step of formng wirings lengthy. In

t he above descri bed

Wi rings of enbgdiment orsimeee thenpbat (g dsshet on hassbalyeto be dpgddd

form ng step. The conductors of different deposition

overvol t agaster depssitioreasi kytdaianmied RXpeid ¥eebaily Fimecor dance
with 5 the kind of netal to be deposited. For exanple, if the ‘et al

to be depogitedlys Sof GRRA pet¥BRRAANEE Ban B Cdndtktel ABLE shortiy Li)than be
used for the conductor of | ow deposition overvol tage and, e ot her

hand, ironthé&egiringkrnliNg) step. cobalt (Co), titanium (Ti) and tungsten
(W can be used for 10 the conductor of high deposition overvoltage

Further, since the tBRdGEESLS edfedlcfffetraﬁtdﬁagééit%h PRI 1L 2G8 !

relative, optional materials may be se

an i nsual t @an e Ul iy He@Bemehed é.l ly, h99-a5P85hdd
ere& ﬁl ?

overvol tage, since an’insulation fi nfy tot e |n5|de of

the connecghonk iy &5 ?r{écll_atlhgo%é' 0s i1 ed)’ ORYFSe :?éﬁ( a ;i QF\ " feLgiance,
C dvin

this is not appr Opl’l ate a COI’]dU Oow resi st ance

al though hayigg digdkited 14€R8 éfonc 2 UAA9S FificP| 74 féze told
i té’ﬁﬁ 726 E)?

Then, the above descri bed e ned Torcret e
|

r I
with ref efﬁmf éefh %éa% 85 for the conduct’dr %r%o%wl Qe L9 @), a 6 inc

substrate

th er, if

y
h

10 overvoltage and, on the other hand, iron (Fe), nickel (Ni),
cobalt (Co), titanium (Ti) and tungsten (W) can be used for
the conductor of high deposition overvoltage. Further, since
the difference of the deposition overvoltage is relative,
optional materials may be selected.

15 Further, if an insualtor is used instead of a metal of
high deposition overvoltage, since an insulation film adhered
thinly to the inside of the connection holes and the wiring
grooves gives a high resistance, this is not appropriate, and
use of a conductor having low resistance although having high

20 deposition overvoltage is preferred.

Then, the above described embodiment is to be
explained concretely with reference to examples.
As shown in Fig. 1l(a), a 6 inch substrate 1 of n-type

Si (100) single crystal having a resistance of 2 {lcm was

25 used as a semiconductor substrate and a silicon oxide

This Sheet Has Been R
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Si (100) single crystal having a resistance of 2 Qm was used as a

sem conduct or substrate and a silicon oxide insulation film2 was
formed to a thickness of 2.0 [errmon the 25 substrate by a plasma CVD
nmet hod. insulation film2 was fornmed to a thickness of 2.0
[err]mon the substrate by a plasma CVD net hod. Then, a

connect i o fa1&t3oANEidmVE Irdl) fHrRGe té WetBicknesd GEM 0 W rh hsh SiHd con
oxide insulation film2 by using a 5 photolithographic nmethod and a dry

et chi ng nmefubedr@kedbyla plasmd QYD mEtRodonnection hole 3 had a 0.6 [err] m
di aneter and a 1.0 [err] mw dth and the wiring groove 4 had a 0.8

[err]mwi dth andrRen, a cohneckebh] ho1dePptdnd HheriGdmde girobens! were and the
W ring groove 4 correspond to the wiring channel. 10 Then, a

titani um drmede ihi Ak (511 ko Wiide Ghsud¥eion £ilm R Nsyivdang @eposition
overvol tage of about -100 nmV was deposited to a thi ckness of 0.1

[err] ngovg{ &t*bql%ﬂbbkﬁpﬁi'éfﬁ&&od and0fa Wp§ é@&?&@%@étﬁd Swaglrate 1 by a

CVD et ho (Flg c)) e deposition overvoltage of titaniumnitride

I's a val ug cachgﬁi IH%&E' oM G3l L1 ﬁlrﬁ‘:&{aﬂﬁ’eeter and a 1,0 FOr

t he nmet hoa‘ c?f dep05| Ing t aniumnitride a WSudl sputteri ng

met hod, a ﬁa%ﬁéh”gnﬁﬂl? q{(‘ﬁ‘n ggﬁoovedop 44 R ¥ it vhd%ci} At gnece

sputterin ed and t use a deposition

met hod wi t;h hi %{Bn He uct or Oc\é%r %%z:lﬁﬁ Hgig ?raex{dar d’leedw:l.rlngngroov ghen,

titani um (seco avi'n osi ti over vo‘%tage of

about -30&%e\g?%ngeggs¥ﬂgq”£&@g chaan)ﬁeli' ckness of 0.03 [err]mon a flat

surf ace for the connection hole 3 and the

W ringoQr 0ove 4 4hld; a AAeatith) niclife EPAR! (1930 ¢BREALERIC fed ) t AN UM

is a valu
5 having a deposition overvoltage of about -100 mV was

deposited to a thickness of 0.1 4m over the entire surface
of the semiconductor substrate 1 by a CVD method (Fig. 1(c)).
The deposition overvoltage of titanium nitride is a value
15 Dbased on a saturation calomel electrode.
For the method of depositing the titanium nitride £ilm,
a usual sputtering method, a sputtering method using a
collimator, a long distance sputtering method or the like is
adopted and the use of a deposition method with high step
20 coverage is more preferred.
Then, titanium (second conductor layer) 6 having a
deposition overvoltage of about -300 mV was deposited to a
thickness of 0.03 #m on a flat surface, that is, a portion
except for the connection hole 3 and the wiring groove 4 (Fig.

25 2(a)). The deposition overvoltage of titanium is a value

21



21 based on the saturation cal onel el ectrode.

The specinmen (nmaterial to be plated) was subjected to const ant
current electrolysis in a plating solution using copper sulfate
(cupric netal material) using a copper 5 electrode as a counter

el ectrode, at a current of 50 mA for 10 mn. The potential difference

bet ween boblsedl émethe satu@la@ibhodelomeE elitirodeQ nV. - In this
process, if the current density is increased, el ectrodeposition for a

predet erm ned of THEDEPREchfies O(MAEIEH1 2® b8l bh]hﬁe@% Shes tfibjeRitleadgf tine
but, since this increases the el ectrode potential and the selectivity

due to thecghét@henafrrent eQbcO¥8IyOLs aff d H1la8hg b1:EiORCESHRYY tO
sel ect the current density or the el ectrode potential wthih a range

capabl e of copper AEYEF LR Q%ub??csﬁéﬁgiiﬂiﬁé&i%}%Susing a coPp8r after water
washi ng, when this speci nen was observed ‘by an~optic m croscope, it

was confirgedethdde as a %ﬁﬁ%@r"‘@fe%é QleNirtr8nkhE£POG tI{\ZQ(';fnJror the

W ring groove and the connecti ut copper was not adhered to

a flat_poripin NaFREY poleRCidl %fﬁ%b%hbék&éé%%&%tbh%o deposi t ed

(Fig. 2 (b)). e specl men was 'S y a chem cal and

nmechani cal L Shi o] e excessively deposited copper
t her eby fo?%gér:l%f%\naér?r%% %éﬂ’grﬁsuzgﬁ[% of copper (Fig. 2(c)). 25

After form ng th%nWEBEQgﬁrgéeggvﬂifiEﬁéo%%r§gﬁ£i5@5&%%& is increased,

electrodeposition for a predetermined of amount is completed

10 within a shorter period of time but, since this increases the
electrode potential and the selectivity due to the difference
of overvoltage is lost, it is necessary to select the current
density or the electrode potential within a range capable of
developing the selectivity.

15 Then, after water washing, when this specimen was
observed by an optical microscope, it was confirmed that
copper was deposited only to the portion for the wiring
groove and the connection hole but copper was not adhered to
a flat portion, namely, a portion in which titanium 6 was

20 deposited (Fig. 2 (b)).

Then, the specimen was polished by a chemical and
mechanical polishing method to remoﬁe excessively deposited
copper thereby forming wirings 7 consisting of copper (Fig.
2(c)).

25 After forming the wirings 7, when a cross section was
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22 observed by a scatting type el ectron mcroscope, it cquld

be confirmed that the wirings 7 were formed in a state where

copper was filled in the connection hole 3 and the wiring groove 4.
5 In the above descri bed enbodi nent, although expl anati ons
have been nmade to a case of renoving only the copper deposited
excessi vel yo8eredd Wy i) doat+idgCiypé "Electron MARGTLERBPBEEY &l SQuRe P! i shed
by using the chenical and nmechani cal. pol i shing nefhod to renove
excessi vel YoRepaned athatl @heCQRPEAgs t ¥ t@éwrm%dt 'lfnaa' Hihps ks as shown
in Fig. 3(a) and, subsequently, applying molding, tor exanple.

Alternati veoupeaitas fiamed 19 the E3ERSSLNH thole 3 aﬁg gétfﬁreﬁi’qoper

titani um an itaniumnitride as shown s1ilicon
oxide insufpbded 4i1m8 is formed 15 agaln and subsequently, a

connection hole 9 and a wiring groove 10 are formed in the sLIicon
oxi de ignsul ati on ¢, 8 | b) eating the
proced&?es descrﬁg gﬂb abo% 6%%; %ﬂﬁ Eggm §%65|$Mﬁg§§1tltaniun1nltrlde

film1l togyp lanéﬁ%rf'smﬂ ave EEE¥I fté hae %Clogeﬁgfngv%héﬁcgﬁ fﬂelt hmel \?\n “22 g

deposi ted to a portion except e connecti on

d
dboor T bod’ SPPEe: e cde%%egisggﬁéé%’ ] ontny 3% Fiq. raﬁsﬁe;t‘rbei”zof‘?sg. g,
ti 0 e Wri
rooes 1B 0hal w9182 b8 bifionen PIRSHY OReBhenfodl bid® 1IN0

groove 10
mechanical polishing method to remove excessively deposited

10 copper, titanium and titanium nitride as shown in Fig. 3(a)

and, subsequently, applying molding, for example.
Alternatively, after removing the excessively

deposited copper, titanium and titanium nitride as shown in
Fig. 3(a), the silicon oxide insulation film 8 is formed

15 again and, subsequently, a connection hole 9 and a wiring
groove 10 are formed in the silicon oxide insulation film 8
as shown in Fig. 3(b) by repeating the procedures described
above. Then, after depositing a titanium nitride film 11 to
the entire surface of the specimen, a titanium film is

20 deposited to a portion except for the connection hole 9 and
the wiring groove 10, then plating is applied under the same
conditions as described above, excess copper and the like are
removed by polishing, thereby forming wirings 12 in the
connection hole 9 and the wiring groove 10 to form multi-

25 layered wiring.
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23 wirings 7 in the Si|IC“nAGX: "i StH-at+eR~hi |l m 2 but this
S not restrictive. For exanple, LE%’ {' F&A REEN ¢ er .
formng only the connection hole 3 in n nvldﬂ dnsul ation film
2, atitaniumnitride film14 is deposited on 5 the entire surface of the
specinmen, further, a titaniumfilm 15 is forned to a region except for
the connection h@uetler, in tinel dbre Rleaicridedsemnbpdimieht 0 1WhBughr i ngs 7
in the connection hole 3 by deposition of copper. Then, excess

copper is tREDyES]dNatidnss Makg, béeil hadd o |dnckée %fdea@mﬁ@dthelo further
thereon, and the wiring film17, the titaniumfilm 15 and the titanium

nitride fiwiridg@re Ratdmy 390 165 €bR8le t thsulat oA it bNBse LM gAse of
formng wirings on an insul ation material, an electrlcally conductive

thin filmhstoeaetridtive. ForlteRBipIREN %hgﬁb%tbnaﬂ. r& Ofafit@proving the
adhesion and 15 inproving the el ectro- mgration durability. As shown in

Fig. 5 forhifgtedBRitHE Rbhhbdeibh ! Hold And, tah%ﬁ&&aﬂlgﬁaréé' m15 are

| eft upon polishing the deposited copper and the wring 17 is

deposi ted oRsE1t {dd ¥ 1Ml | bM 1Pan HGnt dHaﬁi'haghuQ§ dego%ﬂgéa($ film

14 can be utilized as the thin electrical y 20 conductive to s orten

th t t i R@s
APBLI Capy LS St i (e fliol) BESeng specimen, further, a titadlMAERES |

formng W {5ngs {Qindd SYNaC2BGHEH Obx eV S A GHY RhlelPiblhore Pr esent
éq1 , tormng a first

I nvention conprises the steps-o
and then plating is applied to form wirings 7 in the

10 connection hole 3 by deposition of copper. Then, excess
copper is removed by polishing, a wiring film 17 is deposited
further thereon, and the wiring film 17, the titanium film 15
and the titanium nitride film 14 are patterned together to
form wirings. In a case of forming wirings on an insulation

15 material, an electrically conductive thin film is generally
put between them with an aim of improving the adhesion and
improving the electro-migration durability. As shown in Fig.
4, the titanium film 15 is left upon polishing the deposited
copper and the wiring film 17 is deposited on the titanium

20 film 15, so that the titanium film 15 can be utilized as the
thin electrically conductive film to shorten the step of

forming the wirings.

INDUSTRIAL APPLICABILITY
25 As has been described above, since the method of
This Sheet Has Been Replaced
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conductor |ayer having a first deposition overvoltage as a deposi tion
overvoltage to the surface of an i i | Lncl udi ng the inner
surface of a concaved portion of Wi _ ArttA8 BEEM{ med in an
insulation film 5 formed on a seni conduct oREREEDr at e, | t hen form ng

t hereon a second conductor |ayer having a S€ position
overvol t agerming R$ringepft td demicehdattegedevias docoradial @or egeon except
for the inner surface of the concaved portion of the wiring channel s,

t hen di ppipigsent! easénthen i duiprisest abe stepseof Foradneavedipstti on of the
wiring channels in a plating solution and applying a plating treatnent
at a depogiondepteyelypét Aring a FigBer dbPasiten fdvertvolenge hsoa

overvol tage and | ower than t he second deposition overvoltage thereby
appl yi g @eRReAition oPeArdéNadi b khel BArERSEASE Odn the wiring channels, and
15 polishing the copper to formwrings. Therefore, wrings filled

conpl egel y;aBd1 401607 #9 Mn | iMAIRBiWG" LHE ERRSNEd SriGRi2 B a con@hbéd ned
easily. In this case, if the second conductor layer is forned

by a hi ghlgs 236806 0R £1 48 RAMIHHEAR FBhed: ihNen SEEANGL13R sgeRduct or | ayer
can be fornmed only to the region except for a region to be plated,

namely, OfHgenkd bCal SShALAKEAR: Slbstrate! NEoMi{ddIG Gaeaagl s thereby

enabling to prevent degradation e uniformty of the nmetal film

such as 0%‘6&5&%‘3@85 95%% hav/f 'gg% 'SRcbig %R@%%E%&ﬁ"oxf&ﬁ%@@a& hoe,formation

of the 2 second co ctor yer to the ng channe

Further, ided38+28RE6e 1 dld dNGsb! BEvEPAElgich except for the

10 inner surface of the concaved portion of the wiring channels,

then dipping at least the inner surface of the concaved
portion of the wiring channels in a plating solution and
applying a plating treatment at a deposition overvoltage
higher than the first deposition overvoltage and lower than

15 the second deposition overvoltage thereby applying copper
plating only to the inside of the wiring channels, and
polishing the copper to form wirings. Therefore, wirings
filled completely and uniformly in the wiring channels can be
obtained easily.

20 In this case, if the second conductor layer is formed
by a highly anisotropic deposition method, the second
conductor layer can be formed only to the region except for a
region to be plated, namely, only to the region except for
the wiring channels, thereby enabling to prevent degradation

25 for the uniformity of the metal film such as occurrence of
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fromlto 5 and the width of the wiring channel is 1.0 [err]m or

l ess, it is possible to prevent degragaft —the. ___ uniformty of the
metal film such as occurrence of voi dE ”fE SHEET HA8 Bragial fil m caused by the
formati on of the second 5 conductor|| ayeREPAACE® Wi rijng channel s upon
formng the second conductor | ayer. Fdrther, in a case of
conduct i ngpivisr iingthe metal tfilm, causadebgdther fometianctofr €het he first
conductor | ayer can be utilized as a thin electrically conductive film
to be forgedndleondtbten kayemftd mheowikgnghehasidels.on and i nproving the
electro-mgration durability, to shorten the step of formng W rings.
Further, when thertieposiiifedhechspetBt Latid of thel wikedg chanmyl tire chem cal
and nmechani cal polishing nethod, the wirings 15 can be fornmed easily and
at a hi g RRCYr @6Y5, and the widthiuENehe WRBInGBMhAKhdING sf itf, 8t ugpnduct or

| ayer with titaniumnitride, the second conductor layer wth titanium

and the i glegEBt eti 8b YoddiFLL WP PretBhte8efBidat 1BH FHordlthe Wi rings
consisting of a copper series netal nmaterial of low 20 resistance and

havi ng high flra@t§0p8 ghathé¥hidwiaki btk Sé_noccurré’:gcé YeT%ei88SihY -

Further, in the sem conductor device according to the present
i nventi onpheSinid¢ @1t RE1A ESls &P G £o2HBEiBAVOPOe second first
deposition overvoltage as a deposition overvoltage is formed to a

regi on i gt ReybANER SAE FAGE nYf chBRN¥AL H%on fornfiR@NReks formed in an
insulation fi1lmon a sem conduct or
second conductor layer.

10 Further, in a case of conducting wiring in a multi-
layered wiring structure, if the first conductor layer is
formed over the entire surface of the semiconductor substrate
and, subsequently, the second conductor layer is formed
thereon, the first conductor layer can be utilized as a thin

15 electrically conductive film to be formed with an aim of
improving the adhesion and improving the electro-migration
durability, to shorten the step of forming wirings.

Further, when the deposited metal material is polished
by the chemical and mechanical polishing method, the wirings

20 can be formed easily and at a high accuracy.

Further, when making the first conductor layer with
titanium nitride, the second conductor layer with titanium
and the metal material with a copper series metal material,
wirings consisting of a copper series metal material of low

25 resistance and having high electro-migration durability can
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substrate, a second conductor |ayer having a second 5 deposition
overvoltage as a deposition overvoltage is forned thereon after the
formation of the first conductor |ayer % as—t-6--cOMey a regi on except

for the inner surface of the wirin k‘ic'i*llr'il|c$r“154‘51édr’HSLE&EH‘Jer, a metal film of
metal materi al deposited by a plating trRERASED at af deposi tion
overvolteagafduhedhegbelythan the first dep05|t|on overvott age and | ower

t han t he second deposition overvoltage is fornmed to the first

conduct or | ayer pupkles NeimBihedl skini Bbh8udebt AR d arcolithgato the and

mechani cal polishing nethod to formw rings, wrings of hi gh

per f or mangesddrt Qﬂvéﬁti@ﬁn1§iﬂébtﬂﬁé‘Mﬂﬁs%gcéhéﬁaﬁ$§ Iéybr havikg @bt ai ned
even in a case of fine mnrlng channel s. t her, when maki ng

the fiT ste LORCURERAE1LSYAT oYbiVbLtage e %naegbgmweovéﬂ,%&%@nésconduct or

| ayer with titanium and the netal material wth the copper series

met al smatEdily to a k%g§89 16éh ﬁd“%h%?t hePBEGfEibe d%'%ﬁ%9%19983'5t'n9 of

a 20 copper series tal materia OW resi stance and havi ng

hi o of eclf iy 2oiABaCE 3 et AN caBhobhicd g8l dohauctor

Further, since the selective ating neth accordi ng to the present

| nvent | o Gy ses tpscaagpéo&i oAl Tor@naving! 4T Sledppauct or | ayer

havi ng a gosi f1on overvol t age ep03| overvoltage to

the surf Z:?e%o@clt%.o%abgékgbl{, | ng qe5051t10n overv?Jhtearge flg,r f:ormeE:lhe27

be plate rtron ting regron, m ng reon a
so as to cover a region except for the inner surface of the

10 wiring channels, further, a metal film of metal material
deposited by a plating treatment at a deposition overvoltage
higher than the first deposition overvoltage and lower than
the second deposition overvoltage is formed to the first
conductor layer, and the metal film is polished by a chemical

15 and mechanical polishing method to form wirings, wirings of
high performance filled uniformly in the wiring channels can
be obtained even in a case of fine wiring channels.

Further, when making the first conductor layer with
titanium nitride, the second conductor layer with titanium

20 and the metal material with the copper series metal material
is applied as the metal material, wirings consisting of a
copper series metal material with low resistance and having
high electro-migration durability can be obtained easily.

Further, since the selective plating method according

25 to the present invention comprises the steps of, forming a
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second conductor layer having a second deposition overvoltage hi gher
than the first deposition overvoltageT overvol tage so
as to cover a region except for the pl E HASrBiHfNon, and then di ppi ng
the material to be plated in a 5 plating S&LACEDN and appl ying a plating
treatment at a deposition overvol tage higherttan the first deposition
over vol t afjersandondwetot haayéhehpeaN G dapesi depos Dvidy Wvedgoltage plating
is applied only to the portion in which the first conductor |ayer is

exposed, & d RipoplidibAJovervdE fePlticedhel Bueehestof & naterial to I'n
this nethod when the first conductor |ayer is formed to a region

'nC|Ud'eré'ﬁidt@Gﬁ&tSHrﬁéﬁéhéﬁ ifeluding @OPTaY g PREdicH), fHhihgeasecond
conductor |ayer is forned as to cover the region except for the

i nner SU@&F&x&thBﬁcté? Loy 19\(2{ d %@coﬁduﬂééé’éﬂi&{ YuervoTewybh no
partlcular

voi ds can fornmed also in a case of fine concaved

portign. hJ,:_{her than tﬁérfffét C%%El@@nnavéggoitﬁéé é‘é)@l&‘etp%rsﬂtﬁﬁﬁr ‘M t h

tltanlun1n| ride, the second uct or ayer wth titani um

met al mtcﬁféx‘?}olh WalgR 5BCakOPEEovisy | 'ae%e%t A g?éﬁé Péx\’Mi—f}ﬁeol Ad rh ' f' ' m

consi sting of the copper series netal i stance and

h h I I
o b ikl Bl g RO R e P R 2
sen condtgfa%rln%e\sbaﬁti%' &Ra CHIPIY R of BRatifigStPladildl W a

deposition overvoltage higher than the first deposition

10 overvoltage and lower than the second deposition overvoltage,
plating is applied only to the portion in which the first
deposition overvoltage is exposed, so that plating can be

- applied selectively.
In this method, when the first conductor layer is

15 formed to a region including the inner surface of the
concaved portion, and the second conductor layer is formed so
as to cover the region except for the inner surface of the
concaved portion, a uniform metal film with no voids can be
formed, particularly, also in a case of fine concaved portion.

20 Further, when making the_first conductor layer with
titanium nitride, the second conductor layer with titanium
and the metal material with the copper series metal material,
a metal film consisting of the copper series metal material
with low resistance and having high electro-migration

25 durability can be obtained easily.
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5 concaved wring channels in an insulation filmforned on a

sem conductor substrate, formng a firpBTHROHAUT; QRSWﬁ¥ﬁr havi ng a
first deposition overvoltage as a dep0>|t|omEPLACﬂyvervqltage required for
depositing a copper series netal wat-efi-al—-A-a-platling solution at a
predetermned rate to the 10 surface of the insulation filmincluding the
I nner surface of t he concaved gopagmen of the wiring channels, then
form ng t hereon a second conductor |ayer having a giﬂ rm;lu'ﬂﬂﬂﬁl“"l
overvol tage higher than the first deposition overvolta
deposition overvoltage to the surface of the insulation fil'nso as to

cover a region gxgephod Wf tiemingewisih§aceoPfa semlcbhaueea@aa@dlé@it ion of
the wiring channels, subsequently, di pping at | east the inner surface

of the CQﬂQﬁﬁﬁQmB@&&b@B ghe stepé'B%\@d£Mﬂagcbaﬂ6§$éa'wﬁfidd“%mwnﬁbngg
solution and applying a plating treatnent at a deposition overvoltage

hi ghes, than diflns2QatibhSti SRPASHIAPBOLCELNL baARANSE | e Eha) the second

deposition overvoltage to deposit the copper series metal materi al ,

and poI ' %ﬁ&ﬂ*% ‘%@EQ ESHGUELGE TR halyihBehePYrst dedd¥iTila Wi rings.

25 od of orn1ng wrings for a Sem conductor device

29 [overvo ta%% nghr Qgéé&éiéﬁ'Bv%vXWﬁ%Eﬁénréﬁﬁa Ogﬂgrconductor | ayer

IS orne y a hig nlsotroplc osition et 3 A

t hod of d fined in claim
et o ,0 éﬁs{‘ﬂﬁ&?ﬁ‘é"‘ Cmbggggiro eﬁéﬁe’ﬁ}] 3 %h%ftghgfviﬁea pLsndel | ' '

1 or anne
solution at a predetermined rate to the surface of the

10 insulation film at least including the inner surface of the
concaved portion of the wiring channels, forming a second
conductor layer having a second deposition overvoltage higher
than the first deposition overvoltage as the deposition
overvoltage to the surface of the insulation film so as to

15 cover a region except for the inner surface of the concaved
portion of the wiring channels, subsequently, dipping at
least the inner surface of the concaved portion of the wiring
channels into the plating solution and applying a plating
treatment at a deposition overvoltage higher than the first

20 deposition overvoltage and lower than the second deposition
overvoltage to deposit the copper series metal material, and
polishing the deposited metal material thereby forming

wirings.
25 2, A method of forming wirings for a semiconductor device
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aspect ratio from1l1l to 5 and a w dth O—f-er+l-m-a

(Armended)
defined i

n any one of clainms 1 to 3 pplie

A method of formng wirin g*‘ﬁl‘gpg%éggl%‘&E;dEondgllm'IHHH“IHNHHHI

sem conduct or device of a nulti-|ayered W TTTg—St ruct ur e.

A net hod

of formng wrings for a sem conductor device as deflned I n

any one ods addefiinedl ihocdaimhef evlteddlian dteosietedd d¢bnduEicy lapjedr iisl

pol i shed
nmet hod of
one of cl
titani um
t he net al

7. (Amended) aAme€hdE 0ot URSrai nde Wi & @n§8 Bé T Sa Nbndl donkisibtoZSde¢opduct or

| ayer for
30 5
concaved

by a chem cal and nechani cal pol i shi ng net hod.

S
6.

A

foxmed By W hightyl anisospicoidpelatidfvinéthod. as defined in any

ainms 1 to 5, wherein the first 20 conductor layer is nmade of
nitride, the second conductor layer is nmade of titanium and

material is made of a copper series netal material.

nmed to the surface of an insulation film

as defindd@hugiBgmt Deot MNeryHEHdiac %naf wﬁrm? CtheOMais0 Bnof

wi ring channel s forned |n the insul ation m on a

sen condugg 'il?ai%tl'batf?oﬁ\”? Qg for 45 %tthdggoy 5”99‘ or lef¥er voltage as a

deposi tion over

mat eri al
conduct or

10

15

20

25

tage reqU|re

epos ting d copper ®%%ties netal

in a plating solution at a predetermned rate, a second

| ayer
4. A method of forming wirings for a semiconductor device

as defined in any one of claims 1 to 3, which is applied to a
semiconductor device of a multi-layered wiring structure, and
in which the first conductor layer is formed to the surface
of the insulation film including the inner surface of the
concaved portion of the wiring channels and then the second

conductor layer is formed thereon.

5. A method of forming wirings for a semiconductor device
as defined in any one of claims 1 to 4, wherein the deposited
metal material is polished by a chemical and mechanical

polishing method.

6. A method of forming wirings for a semiconductor device
as defined in any one of claims 1 to 5, wherein the first
conductor layer is made of titanium nitride, the second
conductor layer is made of titanium and the metal material is

made of a copper series metal material.
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formed thereon after the formation the first conductor |ayer so as to
cover a region except for the inner sur of the concaved portion of

the wiring channels and having a secon THLDﬁﬁ ' ﬂ

than the first deposition overvol E ?A éﬁﬁﬂ' 4"‘ uﬂﬂﬁ l Elu"
and wirings forned by di pping a p cluding the firsst +
conduct or | ayer in the plating solution, applylng pl ati ng treat nent

at a deposition overvoltage higher than the first deposition 15

overvol t age andal geRicohdictdie deraeRd cappessinga Ve Rtoddtayer and
polishing the copper series netal material deposited on t he i nner

surface ofofhes %‘Qﬁl\ée%u%é&éoaf'é‘n%éiﬁatﬂl%nf iFish at legdnductor layer is
exposed by a chenical and mechani cal pol i shing nmethod. 20 8.

A sem congyei i fipVERE Asndleidigdde of! 8l Bbdcayd®gdrtion oft he first
conductor layer is nmade of titaniumnitride, the second conduct or

layer g S gBQieavtia Hﬂﬁ%‘guﬁhaﬁﬂeweféﬁﬁéﬂ in the"8h8hhatids FBGE N aa copper

series nmetal materi al

9. (Ang, nd%c%ﬂre%hbﬁ‘érakét ) }?&’\# MY fﬁ@%.e&é%)é!&i&/m for m ng

pl ating, I ch conprises the steps o conductor |ayer

roqui Ted TEFRIGRRS a%'g‘%Qd%éﬁéﬁi@?ﬁ@f%ﬁ@tﬁgﬁ ggﬁﬁﬁ??.é%'gf’%%f’ﬁﬂ on o s
predeterga%ﬁ§g{é§£§t()d?gg 0F895ééqm544¥ﬂ4#§e%ga§ ba% on to be

pl ated i mat eri g thereon

after thesolutlon at a predetermined rate, a second conductor layer

10 formed so as to cover a region except for the inner surface
of the concaved portion of the wiring channels and having a
second deposition overvoltage higher than the first
deposition overvoltage as the deposition overvoltate, and
wirings formed by dipping a portion at least including the

15 first conductor layer in the plating solution, applying a
plating treatment at a deposition overvoltage higher than the
first deposition overvoltage and lower than the second
deposition overvoltage and polishing the copper series metal
material deposited on the inner surface of the concaved

20 portion in which the first conductor layer is exposed by a

chemical and mechanical polishing method.

8. A semiconductor device as defined in claim 7, wherein
the first conductor layer is made of titanium nitride, the

25 second conductor layer is made of titanium and the metal
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formation of the first conductor I|ay rr,ﬂ% . duct or | ayer
a second deposition overvol tage higher SBQEN |r \mwmﬂﬁlmy ﬂ“\

overvol tage as the deposition overv
except for the plating region, subsequen dlpplng the naterlal
to be plated into the pl ating solution and applylng a plating

treat nentmetterdal is defesofi ancapw cldrdge hegabrmatewidine first deposition
15 overvoltage and | ower than the second deposition overvoltage.

10. A selective plating nethod as defined in claim9, wherein the
first conductor layer is forned to a region at | east including the

i nner surdace of §EPecOINR\HGHING MeBhod 260f $WkdtifredgcEbEmMEngduct or | ayer
is formed so as to cover a regi on except for the inner surface of the

concaved PIdeiny) which comprised 8 etlepyeol! 8biming®s hid-sas defined in
claim9 or 10, wherein the first conductor layer is nade of titanium

! 1160 ciudin ATSRAOIANS AL BB RS olciSRIAANG the retel
deposition overvoltage required for depositing a metal
material in a plating solution at a predetermined rate to a
portion including at least a plating region to be plated in
the surface of a material to be plated, forming a second

10 conductor layer having a second deposition overvoltage higher
than the first deposition overvoltage as the deposition
overvoltage to the surface of the material to be plated so as
to cover a region except for the plating region, subsequently,
and dipping the material to be plated into the plating

15 solution and applying a plating treatment at a deposition

overvoltage higher than the first deposition overvoltage and

lower than the second deposition overvoltage.

10. A selective plating method as defined in claim 9,
20 wherein the first conductor layer is formed to a region at

least including the inner surface of the concaved portion,

and the second conductor layer is formed so as to cover a

region except for the inner surface of the concaved portion.

25 11. A selective plating method as defined in claim 9 or 10,

32
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wherein the first conductor layer is made of titanium nitride,
the second conductor layer is made of titanium and the metal

material is made of a copper series metal material.

Rt HAS BE
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