DESCRI PTI ON ! " PRODUCTI ON METHOD OF SEM CONDUCTOR DEVI CE

FI ELD OF THE | NVENTI ON The present invention relates to a
productlon ' nmet hod of a sem conductor device, nore specifically to
a formation nmethod of a wiring of alum numor an alloy mainly '
conprising al um num (herei nafter 5 referred to as an "al um num
material"). BACKGROUND TECHNOLOGY In
general, as a formation nmethod of wnpeogrePTarON0 Sem conductor device, a
sputtering (lowtenperature sputtering) nethod for depositing an

- al um num material at a tenperature of below 300[err]C is used.
Recently, with the spread of m crostructures of sem conduct-or devi ces,
there may occur an BRODIEMEIONSMEITHQpeOF ¢ SEMICONDYCTOR BEVICE ent
filling of alumnum material in a wiring connection hole. As
means for solving such a problem a reflow met hod in which an al um num
material is deposited by e_['E)utterln whi | e keepi ng a sem conduct or
device at 20 about room tenperEkr @FaddiE hENVEMRIIENt 0 above

The présent invention relates to a production
method of a semiconductor device, more specifically
to a formation method of a wiring of aluminum or an
alloy mainly comprising aluminum (hereinafter

5 referred to as an "aluminum material").
BACKGROUND TECHNOLOQOGY

In general, as a formation method of wiring of a
10 semiconductor device, a sputtering (low-temperature
sputtering) method for depositing an aluminum
material at a temperature of below 300°C is used.
Recently, with the spread of microstructures of
semiconductor devices, there may occur aﬁ accident
15 of open-circuit due to insufficient filling of
aluminum material in a wiring connection hole.
As meané for solving such a problem, a reflow
method in which an aluminum material is deposited by
sputtering while keeping a semiconductor device at

20 about room temperature and then heated to above



500[err]C, and a hi gh-tenperature sputtering in which an al um num
material is deposited by sputtering while keepi ng a sem conduct or
devi ce at above 400[err] C are known to be capable of filling an

al um num mat eri al 5ina fine wiring connection hole or a wiring groove
The prior art reflow nmethod and hi gh-tenperature sputtering method
have respective problens. First, in the reflow nethod, after an

al umi num mat gIUgEC, and’ WHIgH-E@mddt+dtiged é&bﬁtﬂGrﬁ.Qﬁ‘efﬁ' PhiRh eafir a
10 wring groove i's deposited at a tenperaturée of bel ow 100[err]C, in

the state whelemiheusiepesidrali 4 0fdeposidicrt avyi Bped tdedhgd wii Pe
t enperature of above 500[err]C In the state of staying on the

sem conduct okedpying a sembcomdﬂdtmheddvﬂdauatmmbﬂﬁel40@ﬁ@9&f@ on the
15 sem conductor device, thereby nDV|ng t he al um num material to fil

in the\Mrlngnﬂwmetolbermﬁbabﬂe of f£méling ran gaduwe nisovweader WhEn a

W ring conprising an alum nummaterial is buried in the

underlayer, &m £ nBingd widslagdgegmestionudiake 0T apmksringdemaonei on of

the buried wirin heat i ng above 500[err]C, resulting in a
mal f uncti on. I P’Fﬁoﬂfh@]ﬂ? gﬁe%é%rr&%*ah@ds&m R g -RamRRrasire

t he ot her hand fter_a gp rature s terlng alum num | ayer is

previously f &K %§13§p5% V%Srﬁfs GePEPRHEIRS - s pbtitks b ng
(I'ow-temper ayy g pe re%%vs%ée%cﬁt &Es&p%&?tmﬁ AR aleker 1 &

required for filling a wiring connection hole or a

10 wiring groove is deposited at a temperature of below
100°C, in the state where the deposition is of
discontinued, heated to a temperature of above 500°C
in the state of staying on the semiconductor device
to remelt the aluminum material deposited on the

15 semiconductor device, thereby moving the aluminum
material to fill in the wiring connection hole or
the wiring groove. However, when a wiring
comprising an aluminum material is buried in the
underlayer, this method has a danger of causing

20 plastic deformation of the buried wiring by heating
to above 500°C, resulting in a malfunction.

In the high-temperature sputtering method, on
the other hand, after a low-temperature sputtering
aluminum layer is previously formed by depositing an

25 aluminum material by sputtering (low-temperature

sputtering) at a temperature of below 100°C,



foll owed by sputtering deposition of an al um num material at a

t enper at ure ,of above 400[err] C (high- tenperature sputtering), thereby
filling the Wi ring connection hole or the wiring groove. However, in

5 order to fill in the wiring connection hole when perform ng
sputtering (high-tenperature sputtering) at above 400[err]C, a film

t hi ckness (B) of high- tenperature sputtering has been |arger than a

film th@dﬂﬁ@ﬁeﬂAbyﬁsbﬁﬂt@ﬁﬂﬁﬁa&éb@éﬂ%&éﬁrb&gan1&1um1nd$Mever

under the above conditions, there may be a case that the shape of a

regi strationmaterda) at antamnfamaﬁréarckflabde%t ragdesl ppigeat treatnent
at hi gh-tenperature sputtering. The registration accuracy
nmeasur enent fEMoésaburks spatkefsihape) thermsegufiid ing eghet mald Dng
accuracy of pattern used in each photolithography process, and
when the wircapnreahden dobel or( dhe heiningh@roovegr odeyeier,i [imd when
formng awring with an alum nummaterial, the alumnummterial is
~also 20 YepSide Bﬁ ﬁ%ikebnsﬁhﬁ|Wﬁﬁa§guﬁﬂﬁnﬂﬁﬁsmnﬂh@&e whemar k as
well. At this no si nce the shape i s destructed by heat treatnent
in the aboveP rmlngt%ﬁ# ﬁﬁ%qgmG?lﬁhpﬁﬁﬂEﬁ¥PﬁWﬂﬁuSPH§tﬁﬁﬂ@ﬁ)at|on

Kk tl In th A > B, on the
Contrary, hedt 4 bR 87 EG S RiplrReR o (St

- 3- temperature sputtering has been larger than a film

thickness (A) of low-temperature sputtering.

10 However, under the above conditions, there may
be a case that the shape of a registration accuracy
measurement mark is destructed by heat treatment at
high-temperature sputtering.

The registration accuracy measuremént mark is a

15 mark (shape) for measuring a registration accuracy
of pattern used in each photolithography process,
and when the wiring connection hole (or the wiring
groove) is filled when forming a wiring with an
aluminum material, the aluminum material is also

20 deposited on the registration accuracy measurement
mark as well. At this moment, since the shape is
destructed by heat treatment in the above case,
there may occur a problem in that the registration
accuracy cannot be known exactly.

25 In the case of A > B, on the contrary, heat

treatment at high-temperature sputtering is



insufficient, filling of fine wiring connection hole Is inperfect, and
a gap tends .,to be generated, which Is a problemin reliability.
Further, even when the depth of the connection 5 hole is shall owed by
providing a plug, in a stacked structure or the |like where two
connection holes are piled up, there is a problemin that a holl ow

t ends to generate. If a high-tenperature condition is used or

hi gh-tenper atiyf SPUEL NI E3109HPr B fli%e 101 r PhEY REnIEReA ¥ %9% such
a hollow, the shape of " the redistration accuraCy nmeasurenent nmark is

destructed adg nimpperdeeme; deadr idbeshsasenddkd hBe gendfdtell atw®ich
accuracy cannot be known exactly. 15 DI SCLOSURE OF THE

I N\VENTION  is a prbbliemtimr ekdrismlabl dbyect of the present i nvention
to provide a production nethod of a sem conductor device related to

hi gh-t enper at ure Fuirthart esven cahenl el depking fintheudonmeottiern al

in a fine wring connection hole or a wiring groove . W t hout
destructihg bl enbpe sl eughstnatpravidingce updvg ,mee uaesisclhedk.

The inventors have found an optinmum condition of 25 high-tenperature
sputtering f SEWFTHEE He BRBvdike where two connection holes ane

piled up, there is a problem in that a hollow tends
to generate. If a high-temperature condition is
used or high-temperature sputtering is performed to
10 prevent generation of such a hollow, the shape of
the registration accuracy measurement mark is
destructed as in the above-described case, and the

registration accuracy cannot be known exactly.
15 DISCLOSURE OF THE INVENTION

It is therefore an object of the present
invention to provide a production method of a
semiconductor device related to high-temperature

20 sputtering capable of filling an aluminum material
in a fine wiring connection hole or a wiring groove
without destructing the shape of a registration
accuracy measurement mark. |

The inventors have found an optimum condition of

25 high-temperature sputtering for solving the above-



descri bed problens and acconplished the present I nventi on.
Specifi.cally, in accordance with the present I nvention, there is

provi ded a production nethod of 5 a sem conductor device for filling in a
W ring connection hole by sputtering deposition of alum num or an
all oy mainly conprising alum num (al um num material) characterized by
a process for first depositing alum numor an alloy mainly conprising

10 al um numgals @i BEBE K A Bef %&&%éleghﬁﬂrié}xéa' 9D PYsent @ process

for depositing alumnumor an alloy main conpri si um num at or
above 300[ er ifserbebai. N a t hi ckness A of the filmof alum numor an
al | oy mai nly conprising alum num deposited at a 15 tenperature of

bel ow 300[ err] C asberct Hiickildss, Binf aidtrdanct Wwiitth shenigreeentan al | oy
mai nly conpri sing al um num deposi ted at or above 300[err]C are in a
rel ati on of Anvehtiand dhiepesiilsi prowidedt a produetivm nethovdl oy

mai nl'y conprising alum num 20 deposited at or above 300[err]Cis a rate
whi ch doés nét semicgadardtoent devieshbpr 46fild irgi dtr & ivwbrpngi ti on
measur ement narKk, preferablf at or less than 200 ,o.nmimn. ]

Here, it is pREFRablen: hielenbydsmsttesinctdepesitdion ofi admminan

Ao Y e Y COTRLT S48 AT Y compe RISy ol s S At umd o 1 C 1S
material) characterized by a process for first
depositing aluminum or an alloy mainly comprising

10 aluminum at a temperature of below 300°C followed by
a process for depositing aluminum or an alloy mainly
comprising aluminum at or above 300°C, wherein a
thickness A of the film of aluminum or an alloy
mainly comprising aluminum deposited at a

15 temperature of below 300°C and a thickness B of the
film of aluminum or an alloy mainly comprising
aluminum deposited at or above 300°C are in a
relation of A > B , and a deposition rate of
aluminum or an alloy mainly comprising aluminum

20 deposited at or above 300°C is a rate which does not
deteriorate the shape of a registration position
measurement mark, preferably.at or less than 200
nm/min.

Here, it is preferable that the deposition rate

25 -of aluminum or an alloy mainly comprising aluminum

deposited at or above 300°C is 200 nm/min or less.



It is nore preferable that the deposition rate Is 40 nmMmn to 100

nm m n. . The | owtenperature sputtering may al so be carried
out atroomtemmrﬂureto 100[err] C. 5 The hi gh-tenperature
sputtering may al so be carried out at a tenperature of 300[err]Cto
500[err] C The high-tenperature sputtering may al so be

carried out at a tenperature of 350[err]C to 400[err]C The

alumi num mat eri al 7Ry 41 ferke ﬁié’ﬂé%\'ﬁle hat_thdiedapElinaeaRLgtial my
al so be an al um num he al um numalloy may also be -

al um num - 1i@& 40 nﬂ@’hﬁh’l ﬁ/gsmolocQﬁn/anS wei ght % copper . The
al um num material |layer may be fornmed after 15 form ng an underl ayer

The under| ayer mayffhee bewetletxbératiuihke sppotpering anagi aligwy & titani um

film titaniumnitride film titaniumtungsten alloy film and
tungsten nitcaderied ofill nrat 2@om templeeaindeel &perl M@SC conprise a

| am nat e of titaniumfilm titaniumnitride filmand titanium

film 5 pEhe drighe timpeyatume spohteaingryaye adige dde with
t ungst en. 25 BRI EF DESCRI PTI ON _OF TI—(I)E DRAW NG§>

-6- carried out at a temperature of 300°C to 500°C.

The high-temperature sputtering may also be
carried out at a temperature of 350°C to 400°C.

The aluminum material may also be aluminum.

10 The aluminum material may also be an aluminum
alloy.

The aluminum alloy may also be aluminum - 1.0
weight % silicon - 0.5 weight % copper.

The aluminum material layer may be formed after

15 forming an underlayer.

The underlayer may be selected from the group
consisting of titanium film, titanium nitride film,
titanium-tungsten alloy film, and tungsten nitride
film.

20 The underlayer may comprise a laminate of
titanium film, titanium nitride film and titanium
film.

Part of the wiring connection hole may be buried
with tungsten. |

25

BRIEF DESCRIPTION OF THE DRAWINGS



Fig. 1is a secti onal dfagran1shomﬁng a sem conduct or device before

form ng al um num mat eri al according to the production nethod of the

5 present invention; Fig. 2 is a sectional diagramshow ng a
sectional structure of a wiring connection hole and a registration
accuracy neasurenment mark of a sem conduct or device on which al um num
material is 10 fornmed according to the production nethod of the

present invention; and Fig. 3 is a sectional diagramshow ng a
sectional structure of a wiring connection hole and a registration
accuracy neasurengrig maikief 2 sdbtiseidlcaiagham dsvdéwenen avhi ch al um num
material is formed according to the production nethod of the

present i nvestemiconductor deviBESTHABEeF@OBRRAGT GINGTihiml NVENTI ON 20
In the follow ng, the production nethod of a sem conduct or devi ce

accordi ng t omatepiademccordingydm i thewprodwectbonr medthod ot dihe
The present invention conprises a process (low 25 tenperature sputtering)
for depostti P¥eSeREndmventiaaterial (al uninumor an alloy mainly
conpri sing Fig. 2 is a sectional aZégram showing a
sectional structure of a wiring connection hole and
a registration accuracy measurement mark of a
semiconductor device on which aluminum material is
10 formed according to the production method of the
present invention; and
Fig. 3 is a sectional diagram showing a
sectional structure of a wiring connection hole and
a registration accuracy measurement mark of a
15 semiconductor device on which aluminum material is

formed according to the production method of the

present invention.

BEST MODE FOR PRACTICING THE INVENTION
20
In the following, the production method of a
semiconductor device according to the present
invention will be described in detail.
The present invention comprises a process (low-
25 temperature sputtering) for depositing aluminum

material (aluminum or an alloy mainly comprising



al um num at a tenperature of below 300[err]C, followed by a process
(hi gh-tenperature sputtering) for depositing the alum num material at
or above 300[err]C, in which the |owtenperature sputtering is carried
5 out at roomtenperature to | ess than 300[err]C, specifically, it is
preferable to carry out the |ow tenperature sputtering at a
tenperature in a range fromroomtenperature to 100[err] C. The high-

tenperature awrﬁgﬁgyiasg cal gle%béwéta A f[lobe&%aaoef@é%e %inqg{,sgrl Cto

500[ err] C, specl preferable to be carried ol

tenperature iR & procwe(ﬁigﬁ—%@ﬁﬁééfh@dr% 498t etdring) for For both

the I owtenperature sputtering and th hi gh-tenperature sputtering, a

conventional de@odbtisputtlesi Adeiiriile hiskei@Wnaith diheaBblse a0 becysed,
however, are not limted to a specific sputtering nmet hod. Further, the

under | ayer may behpchyithes| Yow-termeraturel gruspelrtierg nist baratiednum

mat eri al . As the underlayer, titanium (Ti), titanium 20 nitride

(TiN), ti%ancwb tahgroem atenpetEtire to lesgsthamiloode, (WN) or the

|'i ke can be used., |, As an alum num al |l oy used as the al um num

material, anS®afdhirrdilivvy Fendsansefiesable iei agrry owtnthe ehpwoyed,

and not limted to a specific 25 material. Such an alloy, includes, for

exanpl e, an CETPRFALHES SPUREREHAT | #EBoA- SSPHRPTAENGE iR ahirand®e

- 8- from room temperature to 100°C. The high-
temperature sputﬁering is carried out at a

10 temperature of 300°C to 500°C, specifically, it is
preferable to be carried out at a temperature in a
range from 350°C to 400°C.

For both the low-temperature sputtering and the
high-temperature sputtering, a conventional DC

15 sputtering or the like known in the art can be used,
however, are not limited to a specific sputtering
method. Further, the underlayer may be previously
formed before sputtering the aluminum material.

As the underlayer, titanium (Ti), titanium

20 nitride (TiN), titanium-tungsten alloy (TiW),
tungsten nitride (WN) or the like can be used.

As an aluminum alloy used as the aluminum
material, an aluminum alloy generally used in wiring
can be employed, and not limited to a specific

25 material. Such an alloy includes, for example, an

ordinary aluminum-silicon-copper alloy, in which the



silicon is substituted with germaniumor tin (A - G - Cu, Al - Sn -
Cu), or. an alloy with silicon removed (Al - Cu). The
relation of A > B between the filmthickness 5 A obtained by

| ow-t enperature sputtering and the filmthi ckness B obtained by

hi gh-tenperature sputtering in the present invention neans that when
the | owtenperature sputtering and the high- tenperature sputtering

are equal inglifel deR0sid iRibstd tutd® wtho\Wd SnRAR Akl SPEht gANg-tine is
| onger than a high-tenperature sputtering tinme, and an ef fect of

heat treatmede of €he WIgh-tefAper WUy £ or arslley g tlanshe idesnt eased.
That is, the shape of the registration accuracy neasurenment nmark is

not 15 det exdnwraedd (A1 hi g@ufenperature sputtering. However,
under the condition of A > B, there may be a case that the wiring
connection hol e i $hetrelatifan |ef AowplRtkéyween ttthénfdflin cilenckinests
treat nent in the high-tenperature sputtering, resulting in 20
generatich of #Rfepined by lowhdemperating @prebterdnonand thef A > B,
rate for incRlddRctpiGRRTT By CREained by SEMRRTALAFEN doc not
et e orat e, L, ShaRe o P o chle LB okt o Rosbl G IS gy T
the low-temperature sputtering and the high-
temperature sputtering are equal in the deposition
10 rate, a low-temperature sputtering time is longer
than a high-temperature sputtering time, and an
effect of heat treatment of the high-temperature-
sputtering can be decreased. That is, the shape of
the registration accuracy measurement mark is ﬁot
15 deteriorated at high-temperature sputtering.

However, under the condition of A > B, there may
be a case that the wiring connection hole is not
filled completely due to insufficient heat treatment
in the high-temperature sputtering, resulting in

20 generation of a gap.

Then, in addition to the condition of A > B, the
deposition rate is reduced from the prior art high
deposition rate for increased productivity to a
deposition rate which does not deteriorate the shape

25 of the registration position measurement mark,

whereby achieving complete filling of the wiring



- 9- connection hole which is the object of the present

i nvention, and shape nai ntenance of the registration accur acy

measur enment mar K. Specifically, by decreasing the deposition rate
5 at the high-tenperature sputtering to a deposition rate which does
not deteriorate the shape of the regi stration position neasurenent
mar k, preferably to 200 nmfmn or less, the alumnum material as the

sputtered maierimécts ol athme! whdenosi sedheaarshiber HE Hﬁéit%&efém@@c“o“

hole is gradually filled w thout generation of a gap, us obt ai ni ng
perfect fill imyentionfurdi@rshagd ahatiapesidrics bfl He ©bGaistath i bRout
generation of a hollow It is specifically preferable that the
deposi ti on ratceusacy aaasgrement fmank40 nnimin to 100 nni mn.
(Enbodi nent s) . The present invention will be described in
further detail w SPeeifiendd¥o bedennrhaings theodeposiiBrdmodireere 1)
A production nethod of a sem conductor device | according to the present
enbodi et i &4 15R@t hdcdytemperptuye spubterieg ondudeposdiien
i ncluding a Zﬁidie ectri filn1102#£avi£% a Wring connectign hole
and a regi st F&AGYOWALE FeROkr dRFeriRmetehdtle shape of the
registration position measurement mark, preferably
to 200 nm/min or less, the aluminum material as the
sputtered material is gradually deposited, and the
10 wiring connection hole is gradually filled without
generation of a gap, thus obtaining perfect filling.
Further, a flat deposition film is obtained without
generation of a hollow. It is specifically
preferable that the deposition rate is in a range

15 from 40 nm/min to 100 nm/min.

(Embodiments)
The present invention will be described in
further detail with reference to the embodiments.
20
(Embodiment 1)
A production method of a semiconductor device
according to the present embodiment is illustrated
in Fig. 1. On a semiconductor device including a
25 dielectric film 10a having a wiring connection hole

and a registration accuracy measurement mark and a

- 10 -



- 10 - wiring 10b mainly conprising alumnum- 1.0 weight %
silicon - 0.5 weight % copper which is buried, an underl ayer is first
formed. Specifically, in the state kept at 50[err]C, a 30 nmthick
titaniumfilm 11 5 is deposited by DC sputtering, followed by

deposition of a 50 nmthick titaniumnitride film 12 by a reactive DC
sputtering using nitrogen and argon, and further deposition of a 30 nm

hick B h Ol Yy DERYE 81180 o TR: ARGV, S Shewckyd syused

as a standard sanmple 1 orm ng t he al um num erial.

On the standgrid sesn! e, (B POvBAGHH ok Ebppiifyhich fild mdBikd,figst forned
as an additional underl ayer by DC sputtering in the state naintained

at 50[err] C. untlerlayehiexis 8irkite f@mméanpersbecefiRidltiley) niin ams0
nmthick alumnumalloy film 14 conprising al um num - 1.0 weight %

silicon - 0.5tesighkeptcappeb0Pe, a 3@epmsitheccbytDE€aspiumeridgn 16 to the
deposition conditions at this nmoment, argon is used as a 20 process
gas, the PproassggpesisasbidyobPledratt bering préssliowest By niforr, the
deposition tenperature at 100[err] C, _and the deposition rate at
1[err]m min. depositione,@f asS5Oh&mitghl ckmpdrtaniums pittetdag fide4d2
nmthick alumnumalloy film 15 conprising alumnum, 25 - 1.0 weight %
silicon - 0. 5¥n& gheast PCij sputtering using nitrogen and

argon, and further deposition of a 30 nm thick

titanium film 13 by DC sputtering. The above state

10 is used as a standard sample (Fig. 1) before forming

the aluminum material.

On the standard sample, a 30 nm thick titanium
film 13 is first formed as an additional underlayer
by DC sputtering in the state maintained at 50°C.

15 Next, as the low-temperature sputtering, a 260
nm thick aluminum alloy film 14 comprising aluminum
- 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition
conditions at this moment, argon is used as a

20 process gas, the process gas is controlled at a
pressure of 3 mTorr, the deposition temperature at
100°C, and the deposition rate at lum/min.

Next, as the high-temperature sputtering, a 240
nm thick aluminum alloy film 15 comprising aluminum

25 - 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition

- 11 -



deposited by DC sputtering. As to the deposition condi tions
at this nongnt, argon is used as a process gas, the process gas is
controlled at a pressure of 3 niforr, the deposition tenperature at
400[err] C, and the deposition rate at 75 nm mn 5 Finally, a 30 nm
thick titaniumfilm16 is deposited by DC sputtering on the

sem conduct or device nmaintained at 50[err]C, followed by deposition of
a 30 nm thi ckdridPPidmsNidt | €Bikl MBridnkY B8RfdnVes used@gpyttering using
nitrogen and argon, thereby 10 obtaining a sem conductor device (Fig. 2)
having a prdssésedgiy i eghel bri-€so8ngels s hébAtrolled atAdret hod for

eval uating the sem conduct or device havi ng the buried wring
connecti on hpresghrebef 3 mUeser,i bedde deposeit tondienperatuee ist coat ed
with 15 a positive type resist 18, exposure and devel opnent are
carried out 465Hi rendo téenv@eposidiomt rade at 7Bnomymimthe art to form
awring resist pattern. A relative two-di nensional coordinate

accur acy bet ween FinablyegiestIGitnontidctk atiytandsm efbhm Fb kipresent in
20 the resist patfern and the registration accuracy |, measur enent mark
al r eady forn%@d%ﬁ%ﬁ@d% dﬁﬁdﬁ?@%terlngdéﬂ(ih@@§em&9Qﬁ@F9tﬁ§hsured. As

o Lo A O SRt e PR B AL o
e o PR OEIRA e Pl um 01 BRYRR £ £IR! 17 1Y 28RN ve
'DC sputtering using nitrogen and argon, thereby
10 obtaining a semiconductor device (Fig. 2) having a
desired buried wiring connection hole.

A method for evaluating the semiconductor device
having the buried wiring connection hole will be
described. The semiconductor device is coated with

15 a positive type resist 18, exposure and development
are carried out according to conventional methods
known in the art to form a wiring resist pattern. A
relative two-dimensional coordinate aécuracy between
a registration accuracy measurement mark present in

20 the resist pattern and the registration accuracy
measurement mark already formed on the semiconductor
device was optically measured. As a result,
registration error in an optional xy direction was
+0.18um.  Further, the wiring connection hole of the

25 semiconductor device was observed by means of an

optical excitation current measurement (OBIC) method

- 12 -



- 12 - and confirnmed that no gap was present in the wiring
connect-ion hole. Therefore, the wiring connection hole is conpletely
filled and is in the reliable state with sufficiently reduced
registration error. 5 (Enmbodi nent 2) Anot her enbodi nent
will be shown. As in Enbodi ment 1, on the standard sanple (Fig. 1), a
30 nmthick titaniumfilm13 is first deposited as an 10 additional

under | ayer byr SOHELSMSW tRathacs!GaB was g@é@éﬁitn%ql At haOka iy

Next, as the |owtenperature sputtering, a 40 nm t hi ck al um num al | oy

film 14 conpdctin@cBlivl Mle. TherdfdReghttle Sivhiraoly -cOnhcw@iiay %
copper is 15 deposited by DC sputtering. As to the deposition

condi ti ons ahdlhe sisomenpletgdy ifilbed anda is inptiresselfablrs essure of
the process gas is controlled at 3 niforr, the deposition tenperature
at 100[ etdt® wnttht reufifpodierntoly r seduated [ ceglisttrati8A errodext, as
the high-tenperature sputtering, a 100 nmthick alumnumalloy film15
conprisi iy al um num - 1.0 weight %silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition conditions at this
nonent , argoﬁEW?Q@b@eﬁ§ ) 25 process gas, the process gas i-s controlled

at a . \ .
Another embodiment will be shown. As in

Embodiment 1, on the standard sample (Fig. 1), a 30
nm thick titanium film 13 is first deposited as an

10 additional underlayer by DC sputtering in the state
maintained at 50°C. |

Next, as the low-temperature sputtering, a 400

nm thick aluminum alloy film 14 comprising aluminum
- 1.0 weight % silicon - 0.5 weight % copper is

15 deposited by DC sputtering. As to the deposition
conditions at this moment, argon is used as a
process gas, pressure of the process gas is
controlled at 3 mTorr, the.deposition temperature at
100°C, and the deposition rate at 1lum/min.

20 Next, as the high-temperature sputtering, a 100
nm thick aluminum alloy film 15 comprising aluminum
- 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition
conditions at this moment, argon is used as a

25 process gas, the process gas is controlled at a

- 13 -



- 13 - pressure of 3 niforr, the deposition tenperature at
300[err]C, and the deposition rate at 25 nm mn. Finally, a 30 nm
thick titaniumfilm 16 is deposited by DC sputtering on the

sem conduct or 5 device maintained at 50[err]C, followed by deposition of
a 30 nmthick titaniumnitride film 17 by reactive DC sputtering using
nitrogen and argon, thereby obt ai ning a sem conduct or device (Fig. 2)

having a rd6sd i £d | £dpiniNg GRENgeHRN H068- tekberatufdmeipod for
uc h |edr

eval uati ng tﬁ% sem conduct or devi ce aving the bur W ring

connecti on hglgnod, |ah8 the depeiktEtbn Apaie Eog5MeA/mint he
sem conduct or device is coated with a positive type resist 18,

exposure and develrdpieEhliyar @ 0 ridthidiclacedtdinigm 161 1o 1@ nvent i onal
met hods known in the art to forma wiring resist pattern. Arelative
t wo- di mensi odapositedodnydi DAt epaxttierningbenvadne aserdicandttamraccur acy
nmeasurenment nark present in the resist pattern and the registration
accur acy easensireat madrik adneddyt 290°¢ or fred lowedebyedepadatian defi ce
was optically measured. As a result, registration error in an
optional xy @& rttR®ntRdslo. gbEandum %F—tfﬁége, fhém 17 kywrregcédirection
hol e of the sem conductar devi ¢e .. was obseryed by neans of _an optical

excitation 5 SRPYEREIIEUFEABS NCEregere ARFFonfr RaEgbihat

obtaining a semiconductor device (Fig. 2) having a
desired buried wiring connection hole.

10 A method for evaluating the semiconductor device
having the buried wiring connection hole will be
described. As in Embodiment 1, the semiconductor
device is coated with a pbsitive type resist 18,
exposure and development are carried out according

15 to conventional methods known in the art to form a
wiring resist pattern. A relative two-dimensional
coordinate accuracy between a registration accuracy
measurement mark presént in the resist pattern and
the registration accuracy measurement mark already

20 formed on the semiconductor device was optically
measured. As a result, registration error in an
optional xy direction was +0.15um. Further, the
wiring connection hole of the semiconductor device
was observed by means of an optical excitation

25 current measurement (OBIC) method and confirmed thét

no gap was present in the wiring connection hole.

- 14 -



¢

no gap was present inthe W ring connection hole.

Therefore, the wiring connection hole is conplete

filled and is in the reliable state with sufficiently snall
registration error. 5 (Enbodi nent 3) A still further
enbodi nent will be shown. First, on the standard sanple (Fig. 1),

600 nm

thick tungsten film 13 is deposited by a CVD net hod,

is full-facersighetokack eweowﬁiigl LYARRIRTY ord Ohollel G 9corr@flté:—l{e1?a

an additional underl ayer, a

nmthick titaniumfilmis depositie

DC sput tferningdi Bnidhel St ahe thd Sl nahld SPheer véth Next,
the I owtenperature sputtering, a 450 nmthick alum numalloy fil
conprising alsunffioiebhftly dmllieirgyistsaltiom er@or .wei ght % copper is
deposited by DC sputtering. As to the deposition conditions at th
nonent, argon is used as a process gas, the process gas is contro

at a

pressure of 3 mlorr, the deposition tenperature at 20

100[err] @ ar@nbedimessi t3bn rate at 1[err]nf nin. Next, as t

hi gh-tenperature sputterin

nmthick alum numalloy film 15

, a 50 ] \
conpri si ng aIuninénStl;l-%Enﬁh@¥gﬁmb%@ﬂm?@§nWlkiSbﬁesgﬂwmécopper
deposi ted byEQ.%ss }Jt Ea(ralr Itr}?e' éga%%grhcf ggﬁ%ﬁ'é‘?ﬁ"ig. 1), a 600 nmm

10

15

20

25

thick tungsten film 13 is deposited by a CVD method,

which is full-face etched back to obtain a tungsten

ly

a
whi ch
t, as
d by

as
m 14

S
|| ed

he

S

plug 19. After that, as an additional underlayer, a

30 nm thick titanium film is deposited by DC
sputtering in the state maintained at 50°C.

Next, as the low-temperature sputtering, a 450
nm thick aluminum alloy film 14 comprising aluminum
- 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition
conditions at this moment, argon is used as a
process gas, the process gas is controlled at a
pressure of 3 mTorr, the deposition temperature at
100°C, and the depositibn rate at lpm/min.

Next, as the high-temperature sputtering, a 50
nm thick aluminum alloy film 15 comprising aluminum
- 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition
conditions at this moment, argon is used as a

process gas, the process gas is controlled at a

- 15 -



25 conditions at this nonment, argon is used as a process gas, the
process gas:is controlled at a - 15 -
pressure of 3 niforr, the deposition tenperature at 300[err]C, and the
deposition rate at 25 nnmim n. Finally, a 30 nmthick titanium
nitride film16 I s deposited by DC sputtering on the sem conduct or 5
device maintained at 50[err]C, followed by deposition of a 30 nmthick

titani um ni tgj‘ﬂ%éﬁk@ bk by £e8el Vache deBoSPUi b itkandisragulid r@gen and
argon, thereby obtai ning a sem conductor device (Fi'g. 3) having a

desired buriedofig, ngngoriretdepodlttionlPate ath OBt hekyhoh . eval uating the
sem conduct or device havi ng the buried wiring connection hole wll be

descri bed. As in Eihoal bgnt al,3 0 hemsebiicdoduttanium nidevick iSitmatde with
a positive type resist 18, exposure and devel opnment are carried out
according 18s tdeposided doyl DEetdmuist erdmy iont hheargtembcbndmetor
wWring resist pattern. A relative two-di nensional coordi nate accuracy
bet ween P r egiestieei Bristtatnegd at S50iAsufeldmwedr byprdepasiitiameorfesi st
pattern and the registration accuracy snmeasurenent mark already 20
formed on the sHhiBBnleiF Bebped umsnapics IHilm 1hdugureactisva
Further, thelC EPUFFRTG ABMELHt M Hor BUR He SaREo8nd (CREF SFshi oo @
obtaining a semiconductor device (Fig. 3) having a
desired buried wiring connection hole.

10 A method for evaluating the semiconductor device
having the buried wiring connection hole will be
described. As in Embodiment 1, the semiconductor
device is coated with a positive type resist 18,
exposure and development are carried out according

15 to conventional methods known in the art to form a
wiring resist pattern. A relative two-dimensional
coordinate accuracy between a registration accuracy
measurement mark present in the resist pattern and
the registration accuracy measurement mark already

20 formed on the semiconductor device was optically
measured. As a result, registration error in an
optional xy direction was #0.10um. Further, the
wiring connection hole of the semiconductor device
was observed by means of an optical excitation

25 current measurement (OBIC) method and confirmed that

no gap was present in the wiring connection hole.

- 16 -



was observed by means of an optical excitation 25 current measurenent

(0Bl C) nnethed and confirnmed that no gap was present in the wring
connection hol e. - 16 - _
Therefore, the wiring.connection hole is conpletely filled and is in
the reliable state with sufficiently small registration error.

Further, the surface is observed by neans of an S interatomc force
ni croscope (/ﬁMreﬁBQfecorEhé”ﬁﬁﬂﬁlg conBedtBn hole :(éioalsﬁqbqtéﬁ@l;xanpl e
1). Conpar ati ve Exanpl e is a case in which a 10

t hi ckness A d@fillhed! awd eiweiat whse syl i ablrg stateawiramum prevn ously
deposited at 300[err]C and a film t hi ckness B of the high-tenperature
sputtering suffdamenirsusmaedlenteyidepatiiien arrowr .above 300[err] C

are in arelation of A< B. 15 As in Enbodinments 1 and 2, on the
standard sanflustherst the shefleoe ttepebseuredpbyt edarys af an 200
nm t hi ck alun1nun1alloy film 14 conprising al um num - 1.0 weight %

si licon -50. $nkepatonic forepparigroaepps t AFYY, Dersburenfimpedstoo the
20 dep03|tlgg%§€ ditions at this nonment, argon is used as a process
gas, the pro g% ‘is controlled at a pressure of 3 nflorr, the
deposition tenperature at 100[err]C, and the deposition rate at
[err]m mn.

(Comparative Example 1).
Comparative Example 1 is a case in which a film
10 thickness A of the low-temperature sputtering
aluminum previously deposited at 300°C and a film
thickness B of the high-temperature sputtering
aluminum subsequently deposited at or above 300°C
are in a relation of A < B.
15 As in Embodiments 1 and 2, on the standard
sample, first, as the low-temperature sputtering, a
200 nm thick aluminum alloy film 14 comprising
aluminum - 1.0 weight % silicon - 0.5 weight %
éopper is deposited by DC sputtering. As to the
20 deposition conditions at this moment, argon is used
‘as a process gas, the process gas is controlled at a
pressure of 3 mTorr, the deposition temperature at
100°C, and the deposition rate at lum/min.
Next, as the high-temperature sputtering, a 300
25 nm thick aluminum alloy film 15 comprising aluminum

- 1.0 weight % silicon - 0.5 weight % copper is

- 17 -



Next, as the high-ténpefature sputtering, a 300 25 nmthick al um num al | oy

film15 conprising al um num - 1.0 weight %silicon - 0.5 weight %
copper is - 17 - : deposi ted by
DC sputtering. As to the deposition conditions at this nonent, argon
Is used as a process gas, the process gas is controlled at a

pressure of 3 mlorr, the deposition tenperature at 5 400[err]C and the
deposition rg@epasifedBWiDec sputteringl.nald YeoatBe Mapdsskildd ani um
film1l6 is ~ deposited by DC sputtering on the sem conductor devi ce
mai nt ai ned acdrfdttibas fat | ened momentsi bryorwfis used 3@sn@ t hi ck
titaniumnitride film17 by reactive 10 DC sputtering using nitrogen and
argon, thereprocessobia ni theapyatiessdgasorisiegoneriahiead atdesired

buried wiring connection hole. A method for evaluating the

sem conduct opnsgere of hawTogithetlbar depos ¥t honc emperaburs eabi | | be
15 described. ~As in Embodinents 1 and 2, the sem conductor device is
coated wi2h 408§t iaRdt phe depogddiien1gatexppsur® amy/menel opment are
carried out according to _conventiagnal nethods know in the art to
forma wiring resﬁﬁn%ﬁ.Yerﬁ 30 rBa b€k Wbl tapg umy; k248 drfaligoor di nate

acounacy belteeh s con dhe%ha BRI SRR 20y S UL, LKy eoent I
device maintained at 50°C, followed by deposition of
a 30 nm thick titanium nitride £film 17 by reactive

10 DC sputtering using nitrogen and argon, thereby
obtaining a semiconductor device having a desired
buried wiring connection hole.

A method for evaluating the semiconductor device
having the buried wiring connection hole will be

15 described. As in Embodiments 1 and 2, the
semiconductor device is coated with a positive type
resist 18, exposure and development are cafried out
according to conventional methods known in the art
to form a wiring resist pattern. A relative two-

20 dimensional coordinate accuracy between a
registration accuracy measurement mark present in
the resist pattern and the registration accuracy
measurement mark already formed on the semiconductor
device was optically measured. As a result,

25 registration error in an optional xy direction was

$0.27um. Further, the wiring connection hole of the

- 18 -



measur enent mark al ready formed on the sem conduct or devi ce was
optically neasured. As a result, 25 registration error in an optional xy

di rection was 0.27[err]m Further, the wiring connection hole of the
- 18 - sem conduct or device was observed by neans of an
optical excitation current nmeasurenent (OBIC) nethod and confirnmed
that no gap was present in the wring connection hol e. 5 It can
be seen fromgldypi SHAYA RS davikal whis obsef\PeélhByC%{EHﬁéoafOfarﬁ < B the
registration error is | arge as conpared to Enbodi nents 1 and 2.
(Conpar ati vedptti@ht Sxkcilfation CmpeAti wRdpwhshent IGOBIGQS@néﬂ_EhMEU ch

t he deposition rate of high-tenperature sputtering deposited at
above 300[ er ajfd i sohfdhered heha20thongapnwas presenss im theodiirimg 1 and
2, on the standard - sanple (Fig. 1), first, as the lowtenperature 15
sputtering, seddteatiom dobéumi numalloy film 14 conpri sing al um num
- 1.0 weight %silicon - 0.5 wei ght % copper is deposited by DC
sputterify. As It teanhbedsrent fsencdmeta @y%treauitusomdmt dugon

~is used as a process gas,, the process gas is 20 control]led at a pressure
of 3 mrorr, e ERPoSPAFELON Ofedpet aButlantragbssratd onngrmey is

deposi tion r.aLarge as coﬁparég?to ‘Embodiments 1 and 2.

(Comparative Example 2)

10 Comparative Example 2 is a case in which the
deposition rate of high-temperature sputtering
.deposited at above 300°C is higher than 200 nm/min.

As in Embodiments 1 and 2, on the standard .
sample (Fig. 1), first, as the low-temperature

15 sputtering, a 260 nm thick aluminum alloy film 14
comprising aluminum - 1.0 weight % silicon - 0.5
weight % copper is deposited by DC sputtering. As
to the deposition conditions at this moment, argon
is used as a process gas, the process gas is

20 controlled at a pressure of 3 mTorr, the deposition
temperature at 100°C, and the deposition rate at
lpym/min.

Next, as the high-temperature sputtering, a 240
nm thick aluminum alloy film 15 comprising aluminum

25 - 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition

- 19 -



Next, as the high-tenperature sputtering, a 240 nm t hi ck al um num
alloy film15 conprising alumnum 25 - 1.0 weight %silicon - 0.5 weight %
copper is deposited by DC sputtering. As to the deposition

- 19 - conditions at this nonent, argon is used as a

process gas, the process gas is controlled at a pressure of 3 nflorr,
the deposition tenperature at 400[ err] C, and the deposition rate at

400 nm m n. conditiohignalt Yehd s3thdiehb Clardd@nidmyidddn 48 &S
deposited by DC sputtering on the sem conductor devi ce nmai ntai ned at

50[err] C, folhdrayedsby gdepostheopr@cess gas3Oeintbhicddollédnbmai tride
film1l7 by reactive DC sputtering using nitrogen and argon, thereby 10
obt ai ni ng a paressudectcdd IlemToerrhavillg degesition tenpwiraduwia iag
connection hol e. A nmet hod for evaluating the sem conductor device
havi ng t he b&G¥E wi andg tdenndeppsni thiode waltle et 400descimbad. As in
Enbodi nents 1 and_2, the 15 sem conductor device is coated with a

posi tive ?ype Fimal iy, 18 Ikpewutiigh ddtandprenfidme lfarised out
according to _conveptiqnal mnethods knowpn in the art ., to_forma wring
resi st patt efiﬁp%g-FE?%t &%)zé Phosputtey Hagsoshdihe oseminerducE®@®acy bet ween

pattern and ERYTES) ST HHPE Hacg0 C/ FoAS s e DY eP st EaA 1 otmed
on e, Sem oAtk cps e SENRRRIALERIL ERTSY, 8 BehERNe .
Frggn\g (r):c ngnCW%ﬁEEeQﬂ'rﬁg %hsiBy nitrS§EC Y CLOEIEY! ChepRpPPSErVed by
10 obtaining a semiconductor device having a desired
buried wiring connection hole.

A method for evaluating the semiconductor device
having the buried wiring connection hole will be
described. As in Embodiments 1 and 2, the

15 semiconductor device is coated with a positive type
resist 18, exposure and development are carried out
according to conventional methods known in the art
to form a wiring resist pattern. A relative two-
dimensional coordinate accuracy between a

20 registration accuracy measurement mark present in
the resist pattern and the registration accuracy
measurement mark already formed on the semiconductor
device was optically measured. As a result,
registration error in an optional xy direction was

25 £0.20um. Further, the wiring connection hole of the

semiconductor device was observed by means of an

- 20 -



- 20 - optical excitation current nmeasurenent (OBIC) nethod
and the presence of a gap was confirnmed in the W ring connection hole.
Therefore, Conparative Exanple 2 is in the state 5 of lowreliability due
to the fact that the wring connection hole is not conpletely filled
because the deposition rate of high-tenperature sputtering is

| arge. . 10 UTI LI ZABI LI TY | N | NDUSTRY As descri bed

above, with PEgBeRY VAP bAN currenfUsiddstPemeditdi {dBRE )t hdrhBg fil m
t hickness Ao | ow-t enperature sputtering and the filmthickness B 15

of hi gh-tenpemal UflBeSpHdshas ¥f d Ngap’ ¥adf i @neirmed fh>tBe and the
deposition rate of high-tenperature sputtering is a rate which does

not deterioratiecimg connediapenotdlre. regi strati on accuracy measurenent

mar Kk, preferably 200 nmimn or less, the wiring connection 20 hole
can be conpl et el y ThHiétefiore ,widdmpbuaitiomn cExample 2 aisnimuntlaél syate

t hereby maintaining the shape of the regi stration accuracy neasurenent
mar k and I ed@& nkpw relmﬁﬁsllﬁm<ﬁu%rt©rthﬁmﬁ@¢br§haﬂmtbeonﬁﬂ$?

nmet hod of a sem conduyctor, devige of the present. 25.invention can be
advantageousF@QﬁﬁﬁFé@ﬁxﬂQl%uF&HﬁPt completely fllled because the

deposition rate of high-temperature sputtering is

large.
10 UTILIZABILITY IN INDUSTRY

As described above, with the present invention,
due to the'conditions that the film thickness A of
low-temperature sputtering and the film thickness B

15 of high-temperature sputtering are in a relation of
A > B, and the deposition rate of high-temperature
Sputtering is a rate which does not deteriorate the
shape of the registration accuracy measurement mark,
preferably 200 nm/min or less, the wiring connection

20 hole can be completely filled in with aluminum or an
aluminum alloy, thereby maintaining the shape of the

‘registration accuracy measurement mark and reducing
registration error. Therefore, the production
method of a semiconductor device of the present

25 invention can be advantageously applied particularly

- 21 -
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to formation of wiring of various sem conductor

to formation of wiring of various semiconductor

devices.

devi ces.



CLAI Ms: 1. A brodﬁction met hod of a sem conductor device for

filling in a wring connection hole by sputtering deposition of

al umi num or an alloy mainly conpri sing al um num characterized by a

process for 5 first depositing alum numor an alloy mainly

conprising alum numat a tenperature of below 300[err]C

(l owtenperature sputtering), followed by a process for depositing

al um num or amzdMmey nainly conprising alum num at or above 300[err]C

(high- 10 tenperature sputtering), wherein a thickness A of the film

of alum numor an alloy mainly conprising al um num deposited at a

tenperature of bel ow 300[err]C and a thickness B of the film of

alum numor dan A mwtddycidion ymebhpd sifhgaakenivondeptsirt efewfcer 15

above 300[err]C are in a relation of A > B, and a deposition rate of

al um num or &emlfbllamonlin a wigsmgi eonpedtuhdnuimcdendsyted at or above

300[err]Cis a rate which _does not deteriorate the shaﬁe of a

regi strati onSpaiEeBANGe Aepefdfiomref aduminunp orharprabileyi swimeliod of

a sem conductor deyi ¢ce as clainmed in Caiml]l, wherein said deposition

rate of COMRY hBrPS B BEOH FRAFRET SHiFRY PYms iRFpgess for

- 23 - 5 first depositing aluminum or an alloy mainly
comprising aluminum at a temperature of below 300°C
(low-temperature sputtering), followed by a process
for depositing aluminum or an alloy mainly
comprising aluminum at or above 300°C (high-

10 temperature sputtering), wherein a thickness A of
the film of aluminum or an alloy mainly comprising
aluminum deposited at é temperature of below 300°C
and a thickness B of the film of aluminum or an
alloy mainly comprising aluminum deposited at or

15 above 300°C are in a relation of A > B, and a
deposition rate of aluminum or an alloy mainly
comprising aluminum deposited at or above 300°C is a
rate which does not deteriorate the shape of a
registration position measurement mark.

20
2. The production method of a semicbnductor device
as claimed in Claim 1, wherein said deposition rate

of aluminum or an aluminum alloy mainly comprising

- 23 - ) ) O



al um num deposited at or above 300[err]Cis 200 nmmn or |ess.

3. The production nmethod of a sem conductor device 5 as clained in Caim
2, wherein said deposition rate is 40 nmMmn to 100 nm m n. 4,
The production nethod of a sem conductor device as claimed in any one
of Claiml to CQaim3, wherein 10 said |owtenperature sputtering is
carried out at roomtenperature to 100[err]C 5. The production

met hod of a SAMIMDAGHCIRIPESYLER at oS aH&®I0RCcans PEOOhnAmi 1 to
Claim4, wherein 15 said high-tenperature sputtering is carried out at a

tenperature of 30Oerr]C to 500[err]C. 6. The production nethod of a
sem conduct or device as claimed in Caimb5, wherein said

hi gh-tenperature 20 sputtering is carried out at a tenperature of
350[err]C to 400[err]C : 7. The production nethod of a

sem conduct 0B .devilire produsticn methodnyf oae semiGtandut ttax Claiidss
wherein 25 said alum nummaterial is alum num _

- 24 - 5 as claimed in Claim 2, wherein said deposition rate

is 40 nm/min to 100 nm/min.

4. The production method of a semiconductor device
as claimed in any one of Claim 1 to Claim 3, wherein
10 said low-temperature sputtering is carried out at

room temperature to 100°C.

5. The production method of a semiconductor device
as claimed in any one of Claim 1 to Claim 4, wherein
15 said high-temperature sputtering is carried out at a

temperature of 300°C to 500°C.

6. The production method of a semiconductor device
as claimed in Claim 5, wherein said high-temperature
20 sputtering is carried out at a temperature of 350°C

to 400°C.

7. The production method of a semiconductor device
as claimed in any one of Claim 1 to Claim 6, wherein

25 said aluminum material is aluminum.

——
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8. The production method of a seniconductor device as clained in any

one of «Caiml to Caimé6, wherein said alum nummaterial is an
al um num al | oy. 5 9. The production nmethod of a sem conductor device
as clainmed in Caim8, wherein said alum num al |l oy is alumnum- 1.0
wei ght %silicon - 0.5 weight % copper. 10 10. The production
nmet hod of a sem conductor device as clainmed in any one of Claiml to

Caim9, whegein rhe §L§béu%!t}{{6ﬂuﬂb’t€ﬁcf‘d'@ﬁ éa%eémiéoﬁahfﬁgsf‘f 88 ifL m ng

an under | ayer. 15 1 The production net sem conduct or devi ce
as clained i agC@igited wherahy otd gnpdenladverii go clash! 66t %éf@ﬂht he

group consisting of a titanium film atitaniumnitride film

titani umtungsiieh alumialdmymbtlenisihdis twngsl@ninid iBlodilm 20

12. The production nethod of a sem conductor device as claimed in
Cl aim 10, wherein said underl ayer conprises a |lam nate of titanium
film titanium nitride filmand titaniumfilm 25

-25- 5 9. The production method of a semiconductor device

as claimed in Claim 8, wherein said aluminum alloy
is aluminum - 1.0 weight % silicon - 0.5 weight %

copper.

10 10. The production method of a semiconductor device
as claimed in any one of Claim 1 to Claim 9, wherein
said aluminum material layer is formed after forming

an underlayer.

15 11. The production method of a semiconductor device
as claimed in Claim 10, wherein said underlayer is
selected from the group consisting of a titanium
film, a titanium nitride film, a titanium-tungsten

alloy film, and a tungsten nitride f£ilm.

20
12. The production method of a semiconductor device
as claimed in Claim 10, wherein said underlayer
comprises a laminate of titanium film, titanium
nitride film and titanium film.

25

* C L M S *
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13. The production method of a seniconductor device as claimed in any one
of Cairml to Caim1l2, wherein part of said wiring connection hole is

buried with tungsten.
-26- .

13. The production method of a semiconductor device
as claimed in any one of Claim 1 to Claim 12,
wherein part of said wiring connection hole is

buried with tungsten.

-

L
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