*159159* SPECI FI CATI ON  Semi conductor device and manufacturing)gneeessy—. -
thereof 5 TECHNICAL FIELD This invention relates to a sem con*duc?g)fj?iévl'c@
with a shared co%m& structure and a nmanufacturing process thereof. The.

term shamm\“mmm tructur e" refers to an interconnection structure in
whi ch adj ive layers 10 are interconnected via a conductive

plug within a*shnygle contact hoI$ g gﬁ ART Wth the devel opnent of

sem conduct or devices highly 15 PF S&j@% d of higher perfornmance such

-as an LSI, for exanple, in an MOS type transistor, there have been various
attenpts in designing a gate electrode and a wiring structure. For

e | . .
exanmpl e "E%ﬁhégﬁgﬁéﬁégiaéY?%%?%&%Aﬁﬁﬁéfaé@HPEM% Pr&@@ég Gﬂéreggeg

enpl oyed a “share ere a gate“eftectrode 20 an
source-drain region are interconnected in a conductive plug within a
single contact hole. Figure 3 shows an exanple of a sem conductor device
with asshafmeneaidactrsipucture. In the part A of the figure, a contact
hole is opened in an insulating film3 extending over 25 a gate el ectrode
22 and an adj acamtissdmvesrtdroal relegicsn tb2a semiopdducites glengcel wikbe of ,
e.g., tungsten is fornmed in the hole. The gate el ectrode 22 and the

adj acent scusberddapbntacdg bructurg and pmadrddshareotass ebsadgeti-ve pl ug

61. Il uiutimui
The term "shared contact structure" refers to an

interconnection structure inwhich adjacent conductive layers
10 are interconnected via a conductive plug within a single

contact hole.

BACKGROUND ART
With the development of semiconductor devices highly

15 integratedandof higher performance suchasanLSI, for example,

in an MOS type transistor, there have been various attempts

in designing a gate electrode and a wiring structure. For

example, in an SRAM (Static Random Access Memory), there has

been employed a shared contact structurewhere agateelectrode
20 and a source-drain region are interconnected in a conductive

- plug within a single contact hole.

- Figure 3 shows an example of a semiconductor device with
a shared contact sfructure. In the part A of the figure, a
contact hole is opened in an insulating film 3 extending over

25 a gate electrode 22 and an adjacent source-drain region 12,
a conductive plug 61 made of, e.g., tungsten is formed in the
hole. The gate electrode 22 and the adjacent source-drain

region 12 are interconnected via the conductive plug 61.
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*@00002* In the part B, a conductive plug 62 is fornmed as wwth the above
conductive plug 61 just over which there is fornmed a conductive plug 15,
over which further a lower wiring 7 in the two-layer wiring structure is
formed. The lower wiring 5 7, the gate el ectrode 22 and the source-drain
regi-on 12 are interconnected via the conductive plugs 62 and 15. In other

vords, in the sey Gpiuebar woul ee0cEiON £1ud ool 13 goBduAl byeyfLhm (o

the lower wirin ormed ‘directly on the rnsulating film 3 the upper

- surface of {fhe 4 EBh)ﬁfﬁ_cﬂi@.vElTﬁgu@%i Rusheopaktuiée Wagad dorhnag
m

et ching the conductive [ eréforé, on the insulating film3 there is

formed a faurddiRfuduise ghh_?xglﬁi,|6ﬂéﬁ,wrﬁrtnMIhQ|ﬁhbl&eaCIk5\delﬁtvh\/ﬁirfd 7minfor the
lower wiring 7 is formed. The conductive plug 15 is formed in the

i nsul ati ng €hé wid1akerThis,ingnsarserucentsciarmekyi dGhenilbwea whaied
contact structure such as in the part Ain Figure 3, there are an

i ncreaséd nurbere ofateaelfattrodiend? saepst o s quusneerdiaig dagigss 120ar€he
upper surface of the conductive plug 61 in forming the |lower wiring 7. It
has been, theteferrnesieedeviacthedeerdifeive RlnderbdfaMdnbPacturi ng steps
in a process for manufacturing .such a sem conductor deyice. An,ob%ective

of this inventidm iSheF plogpire & F?@nFEBﬁGBBEBFtﬂévPEglﬁFtﬁnaFéﬂH &d
o e U Pt SRR LR B g BERRGEL, e
P00, Comnoh s FEOISRETPINALE VB BYBe Meipas etactbebucesse nof

10 plug 61 in the part A is damaged during etching the conductive
film. Therefore, on the insulating film 3 there is formed
a further insulating film 14, on which the conductive film
for the lower wiring 7 is formed. The conductive plug 15 is
formed in the insulating film 14.

15 Thus, in a semiconductor device with a shared contact
structure such as in the part A in Figure 3, there are an
increased number of manufacturing steps for preventing damages
on the upper surface of the conductive plug 61 in forming the
lower wiring 7. It has been, therefore, needed to reduce the

20 number of manufacturing steps in a process for manufacturing
such a semiconductor device.

- An objective of this invention is to prepare a
semiconductor device with a shared contact structure such as
in the part A in Figure 3, i.e., a shared contact structure

25 without interconnection of wiring over a conductive plug
connecting adjacent conductive layers by a process which does

not cause damages in the conductive plug, with a reduced number

of steps compared with the prior art.
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of steps conpared with the prior art. 2 DI SCLOSURE OF THE | NVENTI ON Thi s

i nvention provides a sem conductor device wherein adjacent conductive

| ayers are interconnected via a conductive 5 plug in a single contact hole
formed i.n an interlayer dielectric, a wring layer is fornmed just over the
interlayer dielectric, and the upper surface of the conductive plug which
is not connected to the wiring layer is covered by a conductive coating
isolated fromthe wiring |layer. 10 An enbodi nent of this invention is a

sem conduc ' ' ing is formed by etching the
HSCOSEE o e

conducti ve or ayer, sinmultaneously with the wiring

| ayer. Anot her gm%d&%eflt%ntﬁkéywwais%ﬂc%rﬁau%emzca@@%@megéyhce ,
wherein the conductive plug Is mainly made of tungsten, 15 and the coating

is mainly f&ﬂﬁé&n@é@ﬂaﬂéﬂlvé1fagvretrfs@rr@nh@dkaeﬁhe@teahzii&a‘auﬁam‘:omvés a
sem conductor” device wherein the whol e upper surface of the coating is

cover eds byary imawiald gedntart Acllerfidmnedirhadi imerdr ify¢hdselegtnicon is a
sem conductor 20 device wherein the conductive plug covered by the coating
i nt er connect viaiggt kayéedisr fdemed s hVoseryple tindegiloyer dieheChrldad] acent
source-drain region. This invention also provides a process for

manuf act ur iangl Ehe erprPNdUEE BRCUF cehR oRPRIRFRYY A Eg%a@l%l &5 8PHi ng

step 25 for formng an_inter]ayer dielectric a sen conduct or, substrate
i ncl udi ng &WQ&%&$%£E?§@%ﬂ léﬁﬁﬁ&ﬁqQﬁfq%§€Y§c9ﬂ NG HeECahd Phen a

contact hol iescglsageoé nPrdoxr? utcl't]e tvpf}irtn;elayer y

10 An embodiment of this invention is a semiconductor device
wherein the coating is formed by etching the conductive film
for the wiring layer, simultaneously with the wiring layer.

Another embodimeht of this invention is a semiconductor
device wherein the conductive plug is mainly made of tungsten,

15 and the coating is mainly made of aluminum.

A further embodiment of this invention is a semiconductor
devicewherein thewholeupper surfaceof thecoating is covered
by an insulating film.

A further embodiment of this invention is a semiconductor

20 device wherein the conductive plug covered by the coating
interconnects a gate electrode in an MOS type transistor with
an adjacent source-drain region.

This invention also provides a process for manufacturing
a semiconductor device comprising a contact hole forming step

25 for forming an interlayer dielectric on a semiconductor
substrate including an area where adjacent conductive layers
are formed and then a contact hole is formed such that the

upper surfaces of both the conductive layers are exposed in
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.upper surfaces of both the conductive |ayers are exposed in - 3 the
interlayer dielectric; a conductive plug formng step for formng a
conductive plug in the contact hol e; a conductive filmformng step for
form ng .a conductive filmover the interlayer dielectric; and a wiring
| ayer formng step for 5 form' ng a wiring layer by etching the conductive
film char cter zed in_t the S f he
conduct i ve 1% H’ ?8?’% Jﬁj]sef over’ fghe c%‘%%é/uf}'é? 5l ﬁ%ﬁhm%%tt%%ffn%erl ayer
- dielectric, ' HROE ot nd160ak] 89 hsetated from
Gl & PEphigeTs B%h, LR e m

the wiring B ayer orne ing the conductive fil over the

conductive gplyg f’éﬂ!—;ﬁhg 'sstéptf&f’nf%ﬁﬁ?gt@ At £1ihg fﬁ}{x@rovér Muhé aneousl y
with formng the wrinhg layer. According to the process, the conductive

filmfor thetardyer |@ereds foF ki jausiirdwer 1aercgodndnigvetpbugorbut in
15 etching the conductive layer, the coating isolated fromthe wiring |ayer
is formed opmite £ anttidid VEapdtigbywhetdhisg note condect edet Ditthe wiring

| ayer, so that no damages are caused in the upper surface of the

conduct i ve qtanpaher mmpd hio ethetti gy theeceohduetive admefpPrmARDeSERB! st eps

for preventing 20 danmages in the conductive plug in the prior ari t hat
is, the stps domdusriviend idnf et RRFNEASIHSE IAVFY SRR SQEF‘uFﬁéVienE Pdti ng
filmin which the conductive p

_ f f hol h
further i ns%ﬂ%?ﬁﬁglq‘iq%aﬂ(ﬁr é&ﬁﬁ%&’%i&ﬁo\rﬁn’? lPﬁg‘e W?Fﬂa(\lioag{fgf%oﬁ gngo(r)nm: ﬁlge
a_conducti ve $| U9 &8a gggcggctaf Lea%Pedlfthe é‘grgﬂg%ygftlsmfoEﬁ'eﬁ,' pyention

is a proces¥t
10 etching the conductive film, over the conductive plug which

is not connected to the wiring layer, simultaneously with
forming the wiring layer.
According to the process, the conductive film for the
wiring layer is formed just over the conductive plug, but in
15 etching the conductive layer, the coating isolated from the
wiring layer is formed over the conductive plug which is not
connected to the wiring layer, so that no damages are caused
in the upper surface of the conductive plug during the etching.
Therefore, it can eliminate the steps for preventing
20 damages in the conductive plug in the prior art; that is, the
steps for forming a further insulating filmover the insulating
- film in which the conductive plug is formed, forming a contact
hole on the further insulating film for connection with the
wiring layer, and forming a conductive plug in the contact
25 hole.
An embodiment of this invention is a process for

manufacturing a semiconductor device wherein the conductive
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~manuf.acturing a sem conductor device wherein the conductive 4 plug is
mai nl y made- of tungsten and the coating is mainly made of al um num

Anot her enbodi ment of this invention is a process for mnufacturing a
sem conduct or device wherein the whole upper 5 surface of the coating is
covered by an insulating film This invention also provides a process for
manuf acturing a sem conductor device conprising an elenment form.ng step

for forning a eclye0de 1A st apandetite @oatiog bf RFIHY MBS t ype
transi st é’rl‘%]lggfgée%%%nduct or substrate, a first 10 interlayer dielectric

formng step fgrid@pmng a first interlayeir dielectric on the substrate
after the 'elenment f ormng step, a contact hole f orm ng;LLoscteeS feoqr f
ormng a cont agfot HeY enpodimerft iafstthif dnVARralt &% & B¢ stch that the

upper surfaces of the gate el ectrode and, the adjacen 5 in 15
regi on argafXPESEdring conendcrRdusrey ‘Fe%+ﬁ?ﬁ‘6‘es‘11eéﬁ‘ f Bgr # %Fgr%q{\% a

condue VBTG Th 1T contect hole g sondiol e (el ine. step ¢ o
g Tl e S Bt 1 2tmag 3 kian, e suan oy (e
frepthe conducil v (11l PG rPusinehe s svertas and e
over L he Eommeh: o RS e e Tayer |
si mul tane%gqsg’l,ey SULR QU RG o Reniiddnihd ayers uletr afe erd thersf ri ng | ayer

form ng st | |

10 interlayer dielectric forming step for forming a first
interlayer dielectric on the substrate after the element
formingstep,acontactholeformingstepforformingacmntact
hole in the first interlayer dielectric such that the upper
surfaces of the gate electrode and the adjacent source-drain

15 region are exposed, a conductive plug forming step for forming
aconductivepluginthecontacthole,aconductivefilmforming
step for forming a conductive film over the first interlayer
dielectric,andavdringlayerformingstepforformingawiring
layer by etching the conductive film, characterized in that

20 in the conductive film forming step, the conductive film is
formed just over the conductive plug and the first interlayer
gielectric; in the wiring layer forming step, a coating
isolated from the wiring layer is formed, by etching the
conductive film, over the conductive plug which is not

25 connected to the wiring layer, simultaneously with forming
the wiring layer; and after the wiring layer forming step,

a second interlayer dielectric is formed just over the wiring

layer and the coating.
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a second. interlayer dielectric is forned just over the wiring |ayer and
the coating. - 5 BRI EF DESCRI PTION OF THE DRAW NGS Figure 1 is a partial
cross section view showi ng an area around a sem conductor substrate
surface for sequentially 5 illustrating the steps of a process for

manuf acturing a sem conductor device according to an enbodi ment of this
invention; Figure 2 is a plan view of Figure 1(b); and Figure 3 is a
partial cross section view showing an area 10 around a sem conduct or
‘substrate surface for illustrating a prior exanple of a sem conductor

devi ce W t prarFhyEtRIETEN OBtTHEDRAWINEST MODE FOR CARRYI NG OUT THE

| NVENTI ON 15 Enbodi nents of this invention will be described. Figure 1 is
a partial crossrdeatreoh ishawpagt dal armes sasegid onav sewisdmvdtd 8 aU®3trat e
surface for sequentially illustrating the steps of a process for

manuf act ur ianmprand e e esoimt WTt Qe \§ Wes Hetor of Wet 2R afP et Rt a b Y this 20
invention. Referring to this figure, the process of thi enbodi nent wi | |
be deschi bed lustratingn the el IshdtietdrPRMETT at @F 1m?%u$%?%l%$ efrent s
conprising a gate el ectrode 22 and a spurce-drain region 12 _i MOS type
transi st or .SIBOGRANFEG 8V 1GH IFROETFFRCE of " t HRPLEHIR %d%%t%?fgsubstrate
1 are forned a field oxide filmand a trench to be conducted a step of
separ at i ng BIEHEMY? A gate oxide film

Figure 2 is a plan view of Figure 1(b); and
Figure 3 is a partial cross section view showing an area
10 around a semiconductor substrate surface for illustrating a
prior example of a semiconductor device with a shared contact

structure.

BEST MODE FOR CARRYING OUT THE INVENTION
15 Embodiments of this invention will be described.

Figure 1 is a partial cross section showing an area around
a semiconductor substrate surface for sequentially
illustrating the steps of a process for manufacturing a
semiconductor device according to an embodiment of this

20 invention. Referring to this figure, the process of this
embodiment will be described.

First, on a semiconductor substrate 1 is formed elements
comprising a gate electrode 22 and a source-drain region 12
in an MOS type transistor.

25 Specifically, on the surface of the semiconductor
substrate 1 are formed a field oxide film and a trench to be
conducted a step of separating elements. A gate oxide film

21 and a two-layer structure of gate electrode 22 (22a, 22b)
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.21 and a two-layer structure of gate electrode 22 (22a, 22b) - 6 are
formed on predeterm ned areas in a region where an elenent is to be forned
(an elenent-formng region). Predetermned areas in the elenent-formng
region are doped to forminpurity diffusion layers 11 to 13. An insul ating
film23 is then formed, 5 which is in contact with the side faces of the
gate electrode 22 and the gate oxide film21 as well as the upper surface

of the inpuid ¥odhbhusi prebayeimideditet SN btnedlidd WEkoa ard ayementl and
-12 are further doped to make these layers high-level diffusion layers. 10

On the sem GORGUBEOFoEMBST (At @1krieh d-Hrfargreegdon )i.nsBkatiehgriihetd(a
first interlayer dielectric) 3. Then, photolithography-etching step is
conduct ed tareamssthatlienglémkent-3otrnihgrnechon ace deped taifoRigpydrstyln an
area, of the insulating film3, in contact with the gate el ectrode 22 and
15 t he adj ateffusioon teydraild tedlen &rz,lntsﬁéaéé@@aalr%g?@ then fapmgge
formed such that the upper surfaces of the gate el ectrode 22 and the

sour ce- @r aivhidyilenin Tt @k padddthars 1de ifecas Cardhe @&%?ESHHFHBet o the
impurity diffusion layer 11, a conmmon __contact _haol eﬁ-?‘ is fornmed. Figure
1(a) shows %2 st Jd&fdade %q%éf%htza}ctasn&e £Sr iPRgUBPES. SRTBAFF er

| vi dual. Coriiss STRGEGSYaRa ERE 0 Rpbr Y SEuH @t PRAT AU P AT RGP m 3.
Cungst en 11191588 ohL it HE R e A Por  Sop 8, Lol P b e chaverti ng, ane
tungsten isp@flidfel hei £604 864 1@y88sonly. Thus, conductive
10 On the semiconductor substrate 1 is then formed an
insulating film (a first interlayer dielectric) 3. Then,
photolithography—etchingstepisconductedtoinsulatingfilm
3 to form contact holes 41, 42 and 5. In an area, of the
insulating film 3, in contact with the gate electrode 22 and
15 the adjacent source-drain region 12, the contact holes 41,
42 are formed such that the upper surfaces of the gate electrode
22 and the source-drain region 12 are exposed, while in an
area corresponding tothe impuritydiffusionlayer1l, acommon
contact hole 5 is formed. Figure 1l(a) shows a status after
20 the contact holes forming step.
A barrier layer made of Ti or TiN is formed on the sides
and the bottoms of the individual contact holes and the upper
surface of the insulating film 3. On the barrier layer is
deposited a tungsten film by CVD. Then, the tungsten film
25 on the insulating film 3 is removed by plasma etching, and
tungsten is left in the contact holes only. Thus, conductive

plugs 61, 62, 63 made of tungsten are formed in the contact

holes 41, 42, 5, respectively.
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.plugs 61, 62, 63 nmade of tungsten are fornmed in the contact holes 41, 42,
5, respectively. 7 The conductive plug 61 connects the gate el ectrode 22
and the adjacent source-drain region 12 (adjacent conductive |ayers) , but
the conductive plug 61 is not connected on the lower wiring 7. On the

ot her hand, the conductive plug 62 5 connects the gate el ectrode 22 and the
adj acent source-drain region 12 as well as the lower wiring 7 thereon. The

conductive plugné 3,600BEGLE F_Ii%gi BRUELhW eBitkf lﬂﬁlef)?atayéle&;lr@aé phe | ower
"wiring 7 thereon. An alumnumfilm (a conductive filmas a wiring |ayer)

10 is formgghd Uk QYPicéhe sernductdred mkegsonll 1 q a3 aaratt dendbasivat i ng
film3. Photolithography-etching step to the .alumnumfilmis conducted

usi ng a maskyens ng bart whei sgnpattere plog éheid owdr connesged andtle pattern
for the coating 8 covering the upper surface of the conductive plug 61. As
t he al um nuowidr fiilmnary .al Oni hbm akhey hiahdycohearandgcsiverpsigabhd Cu. as
al | oy conponents may be appropriately selected. Etching of the_al um num
fil misS5conmhrotestt usheggaterclsatimnde 23 andddie §ddasePBARLERR- 21 Rs an
etching gas. Thus , the lower wiring 7. and the coating §1are %orned 20 on
the insul atiesian 1 7es el 88 & hEoHINRE FHE 1pAUGE 810D 6 X1 EPRUFET1YR) shows
the status after _the wiring. |layer form.n st.ep. , Ei_gur. L vi ew of
Figure 1 (HLug s Wt’r%%ﬁreg%?%u%qf ﬁé%lf&fé‘ropr\/\}?Y%B ﬁ} %51( Z‘Ff sﬂ#ﬁgﬁ pl ane
li ke a circujt.beCﬁugﬁ%ié As connected to other wirings 25 and conductive
| ayers. On ¥Hett her™'hahd, "the coating 8, which

An aluminum film (a conductive film as a wiring layer)
10 is formed just over the conductive plugs 61 to 63 and the
insulating film 3. Photolithography-etching step to the
aluminumfilmisconductedusinganmskhavinganwiringpattern
for the lower wiring 7 and a pattern for the coating 8 covering
the upper surface of the conductive plug 61. As the aluminum
15 film, an aluminum alloy film containing Si or Si and Cu as
alloy components may be appropriately selected. Etching of
the aluminum film is conducted using, for example, a mixed
gas of BCl; and Cl; as an etching gas.
Thus, the lower wiring 7 and the coating 8 are formed
20 on the insulating film 3 and the conductive plugs 61 to 63.
Figure 1(b) shows the status after the wiring layer forming
step. Figure 2 is a plan view of Figure 1(b).
As shown in Figure 2, the lower wiring 7 extends in a
plane like a circuit because it is connected to other wirings
25 andconductive layers. Ontheother hand, thecoating8, which
is isolated from the lower wiring 7, covers the upper surface

of the conductive plug 61.



.is i.solated fromthe lower wiring 7, covers the upper surface of the
conductive plug 61. Thus, in etching the conductive filmfor the | ower
wiring 7, the conductive filmon the conductive plug 61 which is not
connected to the lower wiring layer 7 is not etched and remains as a
coating 8 isolated fromthe lower wiring 7. Therefore, 5 in the upper
surface of the conductive plug 61 which is not connected to the | ower

wiring 7, no dampges ff@tedUsRAch¥ Ahalitcivdgidastdmtherrdwer thigihgwer
-wiring 7. Then, an insulating Tilm (a second interlayer dielectric) 18 is

formed on thethewesndd &t D@e 7 ANE opheheasd hdge Biveé plde 61 kehisulsahbhg film
18 are fornmed contact holes for connecting an upper interconnection 9, and
conduct i ve gdrugscdd avecfolowdr winindidayedi Vidualt evahadtanbienaass

descri bed above. Subsequently, the upper interconnection 9 is fornmed on
the insul &s rgcbatimg® dsaiatad fHegs the ewer ondutdr’ -de¥hesefsr&hown in
Figure 1(c) is provided. According to this enbodi nent, no danmages are
caused Bn ime&hgppepeushafacet ofhEheoreBeFvave| R 16 MTh 808Pt

connected to the lower wiring 7 in, the etching steg durin fq{gjng t he
| ower Wi ri riRPIMegEeddse ENBelCUBEVELT RS bf HPeP2BgY ﬁt%‘?%d%%? N B8t ween

the gate el ectrode 22 anduéhe adj acent source-draig region 12 via the

conduct i ve PFHLBI §2° ST IR HRF s RURF cBAELRY of “ devi ce. The pl anar
shape of the, cogjis b TRX.Besugle LRty ibosbonti g cpuens b gecuahe upper
i nsul ating {414 3olfedl SR AR Qe Qi iRGeaiR] Fheedout dhh Ry hethe
pr ef er abl e because
10 insulating film 18 are formed contact holes for connecting
an upper interconnection 9, and conductive plugs 81 are formed
'in the individual contact holes as described above.
Subsequently, the upper interconnection 9 is formed on the
insulating film 18 as usual. Thus, a semiconductor device
15 shown in Figure 1(c) is provided.

According to this embodiment, no damages are caused in
the upper surface of the conductive plug 61 which is not
connected to the lower wiring 7 in the etching step during
forming the lower wiring 7, as described above. Therefore,

20 interconnection between the gateelectrode 22 and the adjacent
source-drain region 12 via the conductive plug 61 is ensured
in this semiconductor device.

The planar shape of the coating 8 may be such that the
coating covers the whole upper surface of the conductive plug

25 61. A shape such that the peripheral insulating film 3 is
alsocovered to a predetermined width may be preferable because

it can further surely prevent damages on the conductive plug

61. The dimension of the part of the coating 8 extending from



it can further surely prevent damages on the conductive plug 6 1. The

di nensi on of the part of the coating 8 extending from- 9 the conductive
plug 61 (L1 in Figure 2) corresponds to, for exanple, 30 to 80 %
preferably 60 % of the dinension of the conductive plug 61 (L in Figure
2).'Cbnparing t he sem conductor device in Figure 1(c) with 5 that in
Figure 3 according to the prior art, Figure 3 has an insulating film14

conpri sing tm@@@ﬂg@hmﬂgepbmgglélwi eiiFiFgiguere R()crodeespoatls Eart hernor e,
Figure 1 (c) has a coating 8 while Figure 2 does not. Thus, the

sem conductexdana\d,c80i BoFB QR £ preflexjabias 68 stoficthe elmetrﬁslloesgfstbps t han
that according to 10 the prior art. The sem conductor according to this
invention demdudteines grleyg fdlat(Terin Hargutmt2 hecording to the prior art. In
t he above enbodi nent, the conductive plug 61 which is not connect to the

l ower wiring 7 pgmmtrnmg ﬁﬁeeswl@%@%%ﬁr deyCe e EdYE& 8 )T VERPf or the
|l ower wiring 7 i.s made of _al um num teri,al s of the cong %tlve filmns

Igrtagg-‘;co A ipeFprRgesl %ﬁfifhlf%@q g\ﬁe{t Pfﬁ?ﬁ?’é?e Hoever Pt inited
exa n

mi nly mdfﬁu%ﬁ%ﬁmlﬁﬁ S R 818 B8 L bt g0 7 T

al uni nu t

gas 1 num Or%erg%%%}dot:/’\gr%‘é&n@h@% bﬁé&f‘% 1 ¢ 8§§a§t CJ_?SQt Wﬁ*h R %Ch' ng

conduct i ve #Y % Sedufis. Of Th%sﬁakﬁéléém%&@@ét@metﬁc@ ghi IﬂﬂgW}:éh an
et chi ng ga ornlng the [ower wring 7, the process of this invention,

in which the dl)pm%rs Suéfﬁgétﬁiet‘hﬁtﬁmts!ﬁ@sﬂﬂl@rﬁihlas: peobeatiad 26 from
the etching gas by providing the coating 8, is particularly
10 the prior art. The semiconductor according to this invention
is, therefore, flatter than that according to the prior art.
In the above embodiment, the conductive plug 61 which
is not connect to the lower wiring 7 is mainly made of tungsten,
and theconductive filmforthe lowerwiring 7 ismadeofaluminum.
15 Materials of thé conductive f£ilms for the conductive plug.61
and the lower wiring 7 are, however, not limited to these.
For example, when the conductive film for the lower wiring
7 is mainly made of aluminum and the conductive plug 61 1is
also made of aluminum, the conductive plug 61 can be readily
20 etched with an etching gas for forming the lower wiring 7.
In such a case, i.e., when the conductive plug 61 is made of
a material susceptible to etching with an etching gas for
forming the lower wiring 7, the process of this invention,
inwhichtheuppersurfaceoftheconductiveplug61isprotected
25 fromtheetchinggasbyprovidingthecoating8, is particularly
effective.
The above adjacent conductive layers in the above

embodiment is the gate electrode formed near the surface of
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.effective. The above adjacent conductive |ayers in the above enbodinent is
the gate electrode formed near the surface of - 10 the sem conductor
substrate and the source-drain region forned on the surface of the

sem conductor substrate. This invention my be, however, applied to a
sem'conductor device in which the adjacent conductive |ayers are fornmed in
a |layer, over 5 a sem conductor substrate, separated fromthe surface of

the seni cMUSER] cSHBSEE aE 8 ubbNPESERIrAL t APBhECABL A BY nAsegliesc £ & beeld above,
according to the process of this 10 invention, a sem conductor device with
a shared coi aké susifavetal ehaistendittoniducarooosmmiest r abe of T is hgveneion
conductive plug connecting adjacent conductive |ayers can be prepared by
a process wayhejobswruercaappl dedages iseninorobitpt idey igs 4§, WMiEh a
reduced nunber of steps conpared with the prior 15 art. There may be,

t her ef or e, tPreovidied ents sanshedictor a¥efiscare fogmech iPneel 8gRRecPV8h

bet ween adj acent conductive | ayers are ensured by tge conductive plug with
the shaPed & 66mAEONASCEGEt BRBSTHAER £ FRARALR LSS ERRPAT PSR OfF Fﬁ%t
according 20 to the Prior art. In the sem conductor device of this

i nvention CTERIPR PortfRIGraevi ce prepared by the process of this

i nvention, interconnection between adjacent conductive |ayers are ensured
by the conductive plug with the shared contact 25 structure.

INDUSTRIAL APPLICABILITY
As described above, according to the process of this

10 invention, a semiconductor device with a shared contact

structure without interconnection of wiring over a conductive

plug connecting adjacent conductive layers can be prepared

by a process which does not cause damages in the conductive

plug, with a reduced number of steps compared with the prior
15 art.

There may be, therefore, provided a semiconductor device
in which interconnection between adjacent conductive layers
are ensured by the conductive plug with the shared contact
structure, with a reduced cost compared with that according

20 to the prior art.

In the semiconductor device of this invention or the
semiconductor deviceprepared by theprocessof this invention,
interconnection between adjacent conductive layers are

ensured by the conductive plug with the shared contact

25 structure.
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.CLAIM5 1. A sem conductor device wherein adjacent conductive |ayers are

i nterconnected via a conductive plug in a single 5 contact hole forned in
an interlayer dielectric, a wiring layer 1is formed just over said
interlayer dielectric, and the upper surface of said conductive plug which
is not connected to the wring layer is covered by a conductive coating
isolated from said wiring layer. 10 2. The sem conduct or devi ce according
to claim1l wherein said coating is faqamg by etching the conductive film
for said wring |ayer, sinmultaneously with the wiring layer. 3. The

sem conduct or device according to claim1 wherein said conductive plug is
mai nl y made of tungsten, and said 15 coating is mainly nmade of al um num
4. The sem ondugctsemidewides tac adelr ice twhetaim dd weert ncondectwhote upper
surface of said coating is covered by an insulating film 5. The

seni conductbayeleyiare ded@mmianpacred diia 2 apederhivePlineg Yokdgdnové pl ug
covered by said coating interconnects a gate electrode in an MOS type
transi sbor GPR¥RGHIedEpdEmed sBaNcH tREE 3 PR gL6ASCET 1A, fr BhtesRI L8V eT

manuf acturi pg a senj ¢conduct or device, ¢ risj.ng: cont ac ole formn
Step for forRHtAGTER J95C aNSh Faylr LeiF eF Wol 7F S5 o Wt ‘e BRAUt PP Bt 1 at e

cont act hot SRR T B Hehedacto TRR 18 Hse e S aetoroudqEead cheer @

contact hol & pper ‘suUrfaces of s

conductive vlrf])./fﬂ& laary%re?fgcbsc?\%f.éh lbgea ISy A& e éoéging isolated from
said wiring layer.

10 2. The semiconductor device according to claim 1 wherein
said coating is formed by etching the conductive film for said
wiring layer, simultaneously with the wiring layer.

3. The semiconductor device according to claim 1 wherein
said conductive plug is mainly made of tungsten, and said

15 coating is mainly made of aluminum.

4. The semiconductor device according to claim 1 wherein
the whole upper surface of said coating is covered by an
insulating film.

5. The semiconductor device according to claim 1 wherein

20 the conductive plug covered by said coating interconnects a
gate electrode in an MOS type transistor with an adjacent
source-~drain region.

6. A process for manufacturing a semiconductor device
comprising: a contact hole forming step for forming an

25 interlayer dielectric on a semiconductor substrate including
an area where adjacent conductive layers are formed and then
a contact hole is formed such that the upper surfaces of said

both conductive layers are exposed in the interlayer
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.dielectric; a conductive plug formng step for formng a conductive plug
in the contact hole; a conductive filmformng step for formng a
conductive filmover said interlayer dielectric; and a wiring |ayer
formng.step for formng a wiring 5 |l ayer by etching said conductive film
characterized in that in said conductive filmformng step, the conductive
film is formed just over said conductive plug and said interl ayer

di el ectric,q gated thr S daV@éﬁﬂ'@c{:ﬁ\yérpi@ﬁ”‘fﬂgmihgpstépcﬁaki Agrinsagated 10
‘fromthe wiring layer is fornmed, by etching said conductive film over

sai d conducédy@uPt Lge Bhiughi h 3 heoto Loame tload ;t ® coaidd c tiiviel Aiglth dpeming

simul taneously with forming the wiring layer. 7. The process according to
claim6 whesedm Sau df exmingt & veon@ghoygive failml pveadeadfl tongstepeand said
coating is mainly 15 nmade of alum num 8. The process according to claim®6
wher ei n t hedibbéet uppeandsuwinteg dkysaifd woatd sigep §os g by waKing
insulating film 9. A process for manufacturing a sem conductor device -
conpri siSng: L @yenpyepeaBARIf D2 H mPIstuas et fidPm PR eagheElefeckt 688tand a
source-drain region of an MOS t .transistor on a .sem conduct or_.
Substrate: a findlSrad SANARE et bPARE T OHE NEP o 608 FRRTSHHTRE - £ rst

interl di try th b t ft. i.d |.eqre ' t
2 cont At 1oT GROIN AGSE QRT O ThFRrRY A 10nPabe # 6% T takeh pTeE) 1P

interl ayer gigi§g{£ig sygh that the upper surfaces of the gate el ectrode
and the adjacent SourCe-drain

in said wiring layer forming step, a coating isolated
10 from the wiring layer is formed, by etching said conductive
film, over said conductive plug which is not connected to said
wiring layer, simultaneously with forming the wiring layer.
7. The process according to claim 6 wherein said conductive
plug is mainly made of tungsten and said coating is mainly

15 made of aluminum.
8. The process according to claim 6 wherein the whole upper

surface of said coating is covered by an insulating film.

9. A process for manufacturing a semiconductor device
comprising:
20 an element forming step for forming a gate electrode and

a source-drain region of an MOS type transistor on a
semiconductor substrate;
a first interlayer dielectric forming step for forming
a first interlayer dielectric on the substrate after said
25 element forming step;
a contact hole forming step for forming a contact hole

in said first interlayer dielectric such that the upper
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‘region are exposed; a conductive plug formng step for formng a conductive
plug in said contact hole; 5 a conductive filmformng step for formng a
conductive filmover said first interlayer dielectric; and a wiring |ayer
form ng-step for forming a wiring layer .by etching said conductive film
characterized in that in said conductive filmformng step, the conductive
f ilm 10 is formed just over said conductive plug and said first
interlayersdieh@Ebrd i eNgatiede b i ngdé ayet ther ad jgcst emower wcoeali ain
isolated fromthe wiring |ayer is formed, by etching said conductive f
ilm over sagflonoagdeceipespedyg which is not connected to said 15 wiring
| ayer, sinultaneously with formng the wiring layer; and after sajd wring
| ayer forning st emnducswiconeliug éprayeg steRlias EPEMLRTf JrTRRAY TSV Dver
said wiring |ayer and the coating. 20
plug in said contact hole;
5 a conductive film forming step for forming a conductive
film over said first interlayer dielectric; and
a wiring layer forming step for forming a wiring layer
by etching said conductive film, characterized in that
in said conductive film forming step, the conductive film
10 is formed just over said conductive plug and said first
interlayer dielectric;
in said wiring layer forming step, a coating isolated
from the wiring layer is formed, by etching said conductive
film, over said conductive plug which is not connected to said
15 wiring layer, simultaneously with forming the wiring layer;
and

after said wiring layer forming step, a second interlayer

dielectric is formed just over said wiring layer and the
coating.

20



