.SEM CONDUCTOR DEVI CE, AND METHOD OF MANUFACTURI NG THE SAME Technical  Fi el d
The present invention relates to a conductive thin filn1foqmmmmmmmmmm"m
sem conduct or devi ce such as a sem conductor 10 transistor, _

‘sem conduct or device, and a nethod of nhnufacturing the sanme. Bsekyground
Art A TFT is a very inportant conponent as a main 15 conponent of a display

of a portable personal conputer, a |aptop personal conputer, ' 'Wn,
or the like. Conpanies manufacturepgIpIb)Tibgi r net hods. ﬁﬂ&@%@ﬂ @mmﬁm
i

process of manufacturing a TFT is conplicated and various and net al
oxi des are deposited a plurality 20 of times, sinplification of ‘P
process i s demanded. Ing%agiocess of manufacturing a conventional TFT

array, as materiaFfSNBPC & HdNe Fr I3 'Ok SEMI YeFRR aPRVELEet r ode,
metals such as Cr and TavvargEMféSEPU8§°ﬁ'bESE%EAF?#b§ easily processed,

there is a problem that C 1s eaSily corro ough TaWis resistive

to cormpsion and the |i kgTHOD lv¥s MANURRUEMTOic gl €AgEtric resistance
and the like. Consequently, a TFT array using wires made nmainly 30 of

alum numas a netal which is easily processed and has
Technical Field
The present invention relates to a conductive thin
film for a semiconductor device such as a semiconductor
10 transistor, a semiconductor device, and a method of

manufacturing the same.

Background Art
A TFT is a very important component as a main
15 component of a display of a portable personal computer, a
laptop personal computer, a television, or the like.
Companies manufacture TFTs by their methods. Since
the process of manufacturing a TFT is complicated and
varlous metals and metal oxides are deposited a plurality
20 of times, simplification of the process is demanded.
In a process of manufacturing a conventional TFT
array, as materials of a gate electrode and a
source/drain electrode, metals such as Cr and TaW are
used.

25 Although Cr 1s easily processed, there is a problem
that Cr is easily corroded. Although TaW is resistive to
corrosion and the like, it has a problem of high electric
resistance and the like.

Consequently, a TFT array using wires made mainly

30 of aluminum as a metal which is easily processed and has



uhl 2 low electric resistance has been proposed. However, when an al um num
.electrode is in direct contact with a silicon |ayer and a drive el ectrode,
probl ens occur such that aluminumis diffused into the 5 silicon |ayer,

t hereby deteriorating device performance, and alum numis oxidized and
‘converted into alumna, it increases th2 electric resistance wth the
drive electrode, and the device does not operate normally. Attenpt is
bei ng made to reduce the contact 10 resistance with the drive el ectrode by

sandw chi ng1 édieel bt aufegligtianeee ks Medd piopdded®r der to sandwi ch the
al um num el ectrode, however, a filmmmade of Mo or Ti has to be forned
first, after thatHoweve¥ mwiier artalundnumi pilpgtaiode dismias dldidctmi n
conponent is formed, .and a filmnade of Mo or Ti has to be forned again.

CbnsequentI?°nFﬂ€FeWF§haadFé%&%ﬂP layar @ & qtekee jeleskirieated. On the
ot her ha”dc%ﬁéﬁfgﬂ% bich S%ulégxo'lﬁoa'{a%ﬁxﬁﬁmﬁr\f/" ¢ ci:gfft%é’gl $IL8Y ¢ FISI ng a

sil ver pper ectro wever copper have

adhesi o8 t 0siMi8oA 3hkeeqn thidrebde ddtdBicrating WeVBéS! pefEotRgnkieke Which
is made of glass or an insulating film It causes a pro %Ien1such t hat

silver and amgppaiundremofis dwiidigedhandrerwientted npnbo oakemindd At obj ect
of the invention is to provide a conductive thin filmfor a sem conductor

“devi ce haV|%@crﬁFﬁﬁﬁth&h§§@8ﬁrﬁﬁ Fesianae whirh i the| 451¥8 | ayer, or the
like, a Sen&f@QQHSEQE gﬁﬁ!%ﬁ ﬁ@ﬁfﬁ lﬁ&@é“ﬁ%f“éﬁ%rate normally

Attempt 1s being made to reduce the contact

10 resistance with the drive electrode by sandwiching the
aluminum electrode by Mo or Ti.

In order to sandwich the aluminum electrode,
however, a f£ilm made of Mo or Ti has to be formed first,
after that, a film of a metal containing aluminum as a

15 main component is formed, and a film made of Mo or Ti has
to be formed again. Consequently, there 1s a drawback
that the process 1s complicated.

On the other hand, attempt is also being made to
solve the problem by usling a silver or copper electrode.

20 However, sllver and copper have low adhesion to with a
silicon nitride film, a silicon wafer, or the like which
1s made of glass or an insulating film. It causes a
problem such that silver and copper come off during the
manufacturing process.

25 An object of the invention is to provide a
conductive thin film for a semiconductor device having
strong adhesion to a substrate, an insulating layer, or
the like, a semiconductor device that stably operates
without deteriorating performance, and a method of

30 efficiently manufacturing the film and the device.



Wit hoyt deteriorating performance, and a nethod of 30 efficiently
manufacturing the filmand the device. 3 The inventors herein have studied
mholehearfedly and, as a result, found that the object can be achieved by
usi ng a conductive thln fllnlcontalnlng Ag atons and Mo atons for a gate
‘el ectrode and/or a source/drain 5 el ectrede of a seniconductor device.

Di scl osure of Inventi on According to the present invention, a conductive
thin filmcontaining Ag atons and Mo atons, having strong 10 adhesion to a
substrate, an insutiéi DEveA¥BEks BB#elRe nhaiviee stadd dBWHABREA YL & efer abl y
used for a sem conductor device is provided. A sem conductor device in

whi ch at | easfl,one a&f r@&sujdt.ec fwod rtitbtattdeaolsmelctebdnaba achdevede is

made by 15 the conductive th|n filmis_ provided. forn1n% a gate

el ectrode aR¥/ BF &958uﬂ&94H9£ eeﬂ@%ﬂr f?%%¥?h% REnfdCce; 9@Stﬁm¢fllrn
even when r t n | ayer,
diffusion o ne%gﬁg ?@%‘M é&%ééﬁl %§L€£c3ﬁﬁénr§87pre§§nted SO

that the pesigerrpee ofFf a mmmwéwr d@syi&€. obt ai ned does not
deteriorate. Further, even when a drive electrode is formed directly on

the electrode wre, contact resistance can be prevented from being
I ncreased. Thus, a sem conductor 25 device which operates stably can be

obtai ned. PAFFLeguxel PI %mw&&%ﬁﬂanf the sen1conductor device is a

sem conductor tra i ncl udi t transi sto h as a
TET. In an exanp|Q£c$$P&1ng kg tﬂg %res q ion a con gf

thin film containing Ag atoms and Mo atoms, having strong

10 adhesion to a substrate, an insulating layer, and the
like, and particularly preferably used for a
semiconductor device is provideqd.

A semiconductor device in which at least one of a
gate electrode and a source/draln electrode 1ls made by

15 the conductive thin film is provided.

By forming a gate electrode and/or a source/drain
electrode from the conductive thin film, even when an
electrode wire is in direct contact with a silicon layer,
diffusion of metal atoms into the silicon layer can be

20 prevented, so that the performance of a semiconductor
device obtained does not deteriorate.

Further, even when a drive electrode is formed
directly on the electrode wire, contact resistance can be
prevented from being increased. Thus, a semiconductor

25 device which operates stably can be obtained.

Particularly, an example of the semiconductor
device is a semiconductor transistor lincluding a field
effect transistor such as a TFT. In an example of a
concrete structure, a gate electrode, a semiconductor

30 layer, a source/drain electrode, and a drive electrode



concrete structure, a gate electrode, a sem conductor 30 |ayer, a
.source/drain electrode, and a drive electrode 4 are di sposed on a
substrate. In a conductive thin filmfor a sem conductor device
(conductive thin film according to the invention, preferably, the film
‘contains 0.5 to 70% by weight of Mo 5 a#ons. Further nore preferably, the
conductive thin film of the invention contains 30 to 99.5% by wei ght of Ag
atons and 0.5 to 70% by weight of Mo atons. Further nore preferably, the
conducti ve alpendiisipdsedtor s sitbdor®0O80 10 by wei ght of Ag atons and 1 to
30% by wei ght of Mo atons. Further nore preferably, the conductive thin
film contains 85 In 83%¢hdunsiyet toinAfidimforaral senicdsdadyorwei ght of

Mo atons. B settlﬂg the A atons and Mo atons within the 15 ranges, the

adhesi on beH&¥dFet R nfHmh angordingnter dhe dnveRtleny ating
| ayer can b I r | £ aguent| h opdu t |In1can
be preferang%gp%Fﬁga 9%{aq§§ﬁ$6%§@€%@g§ ge§|gé ng p% %% %t %fﬂging t he
conductise klgomsf.i! mof 20 the invention for a sen1conductor devi ce, at

| east one of the gate electrode and the source/drain electrode is forned
by the conductive ¥Farbher| nmoyet preifiegakd Yat drie qpnﬂuwttwwnthhn fihymof the
rates. In the conductive thin filmof the inyention, gFeferably

resi stivity©oFfs thes In¥gnd i Lon gl nse?0 TH 398k E’Xnﬁﬁ @Evid& of the
invention, preteral b, fled eA5d QPe&ighPeoaht GE6RE" OFuPetNfiore

preferably, the conductive thin film contains 70 to 99%

10 Dby weight of Ag atoms and 1 to 30% by weight of Mo atoms.
Further more preferably, the conductive thin film
contains 85 to 98% by weight of Ag atoms and 2 to 15% by
welght of Mo atoms.

By setting the Ag atoms and Mo atoms within the

15 ranges, the adhesion between the conductive thin film and
a substrate or an insulating layer can be largely
increased. Consequently, the conductive thin f£ilm can be
preferably applied to a semiconductor device.

In the case of using the conductive thin f£film of

20 the invention for a semiconductor device, at least one of
the gate electrode and the source/drain electrode is
formed by the conductive thin f£ilm containing Ag atoms
and Mo atoms at any of the rates.

In the conductive thin film of the invention,

25 preferably, resistivity is 5 pufcm or less.

Further, in a semiconductor device of the invention,
preferably, at least one of the gate electrode and the
source/draln electrode is formed by the conductive thin

film containing Ag atoms and Mo atoms and having

30 resistivity of 5 uQ‘cm or less.



source/drain electrode is forned by the conductive thin filmcontaining Ag
.atonms and Mo atons and having 30 resistivity of 5 Qcmor less. 5 By
setting the resistivity to be within the range, delay of a signal for
driving a liquid crystal or the Ilike can be effectively prevented. In the
‘conductive thin filmof the invention, 5 preferably, the Mo atons are M
atons derived froman WM/ Al conpound, an M)/ Be conpound, an M/ G
conmpound, an M/ Ge compound, an M/ Ir conpound, an M/ Pt conpound, an

Mo/ Re conpound, arBjvbé&ttingpbthadreanskbialyl @y, ben wiitkin alldyramge an MoRh
alloy. 10 Wien the Mo atons are derived fromany of such materials,
di spersi bi | dedagf ofha ®E g@edEan drigrived ahbautd aerystaloprt fbeconducti ve

thin filmc be inproved.. Anqt her aspect of _the present invention relates
to a nethoggﬁ? ﬁﬂﬁu%&c?&iﬁ%¥i¥e hARETISREHt n film wherein 15 the

conductive thin fitmigefQ6ABEAcLYvaPYhEEr iFi9m bF Wi TR odt 1S

preferable to use a sputtering target contal ning Ag atons and at ons.

Furt her sanophefezapagt, tble Mte dtomentdmsn Nel &t omst @epivetihgdofl an
manuf acturing a sem conductor device, for formng at | east one of a gate
20 el ectrod¥odrd gompguad/.ded MolBetgarkowyda apnalcGayveomppindf.i lam f or med

by using the t hod of nuf acturj the copductiyve in film By formng

21 Tm by oBarBer PREPOSAR 0 AR AT RetRe TR Wb/ UE/RE, CPMPRERG: &1 ne

L}chfgth338§Ré'EBhb%h%%qa%%ihd%§ﬂ‘68ﬁ¥ﬁﬁﬁﬁ,d&ﬂ'ﬁSwCéﬂlB9,”§ﬂuh%%%Pred
alloy, or an MoRh alloy.

10 When the Mo atoms are derived from any of such
materials, dispersibility of the Mo atoms is improved and
stabllity of the conductive thin film can be improved.

Another aspect of the present invention relates to
a method of manufacturing a conductive thin film, wherein

15 the conductive thin film is formed by sputtering. 1In the
method, 1t 1s preferable to use a sputtering target
containing Ag atoms and Mo atoms. Further another aspect
of the invention relates to a method of manufacturing a
semiconductor device, for forming at least one of a gate

20 electrode and a source/drain electrode by a conductive
thin £film formed by using the method of manufacturing the
conductive thin f£ilm.

By forming a film by sputtering, a process of
depositing Mo/Al/Mo, Ti/Al/Ti or the like can be

25 simplified and a semiconductor device can be manufactured
efficiently.

By using a sputtering target mainly made of Ag to
which an Mo compound such as an Mo/Al compound, an Mo/Be
compound, an Mo/Ga compound, an Mo/Ge compound, an Mo/Ir

30 compound, an Mo/Pt compound, an Mo/Re compound, an Mo/Si



By usi.ng a sputtering target mainly made of Ag to which an M conpound
.such as an Mo/ Al conpound, an Md/ Be conpound, an M/ Ga conpound, an M/ Ge
conpound, an M/ Ir 30 conpound, an M/ Pt conpound, an M/ Re conpound, an
Mo/ Si 6 conmpound, an MoWalloy, an MbTa alloy, or an MoRh alloy is added,
‘dispersibility of Mo is inproved and a fid mcan be stably fornmed by
sputtering. According to the nethod, adhesiveness of the gate 5 electrode
and the source/drain electrode to a substrate (for exanple, glass

substrate) aethpburid) con MeWeal(sychanaMoTal B20By)i bid é& MJIRA alloy

sem conductor |ayer, or silicon wafer) is high and peeling does not occur
during a madst &tded ndbepeestblihty, of Menisodtproyedanda flilm can
manuf actured stably. Further, it is preferable to use a sputtering target
obt ai ned by P 6&% %ﬁm?é PY ofRUEERTEPPNg a ni xture made of one or nore

ki nds of oxides sehﬁf&;)ggikg,orpo ﬁﬁedg'ﬁeﬁ%ﬁ ’acﬁ?e%g?’e%égs $8 thb ﬁgtz'a:e Re,

Si, W Ta, and 15 oxl an Mo oxi y using suc

sputterifg ledle@izode fandn e Heurteyaediat abeytdbdehad idmsutstsfid ering.
Brief Description of Drawing 20 Fig. 1 is a cross sectional view show ng an

enbodi ment dffoxr saranplelucgbassesibetohteeapdegestliicoredtdyer QBu@) Best

Mode for Carrying Qut the Ifgen%ifn A conductive thiin film a sem conduct or
device. and? silicon nitride m, semiconductor layer, or silicon

wafer) 1is high and peeling does not occur during a
manufacturing process. Thus, a semiconductor can be
10 manufactured stably.
Further, it is preferable to use a sputtering
target obtained by reducing, rolling, and sintering a
mixture made of one or more kinds of oxides selected from
oxides of Al, Be, Ga, In, Ge, Ir, Pt, Re, Si, W, Ta, and
15 Rh, an Ag oxide, and an Mo oxide.
By using such a sputtering target, a film can be

formed stably at the time of sputtering.

Brief Description of Drawing
20 Fig. 1 is a cross sectional view showing an
embodiment of a semiconductor device of the present

invention.

Best Mode for Carrying Out the Invention

25 A conductive thin f£film, a semiconductor device, and
a method of manufacturing the same will be described
hereinbelow.
1. Conductive thin film
(1) Kinds

30 A conductive thin film of the invention contains Ag



a.nmet hod of manufacturing the sane will be described hereinbelow 1.
.Conductive thin film (1) Kinds A conductive thin filmof the invention
contains Ag 7 atons and Mo atons. For exanple, a single Ag as an Ag atom
source is used as a main conponent and an Mo atomis added to the Ag atom
‘A Mo atom source is not particularly limted. Mo 5 atons may be added as
single Mo atons or as a alloy conpound, a netal m xture, or a netal
conpound. Exanples are Mo/ Al compounds, Mo/ Be conpounds, M/ Ga compounds,
Mo/ Ge conpoar@dms Mild ME ESHS ]S . FIW/tamppepoaingsnge/ Rg aempaunags, M/ Si
conpounds, MoWalloys, 10 MoTa alloys, MRe alloys, and the |ike. Exanples
of the M/ Aatoonmsourie ake Wwhedl2s abpasn chmbpangntaatdved®AiMo Bl &5 of

t he Mo/ Be conpounds are NMoBel2 , MoBe22 , Mc3Be , and MoBe2. Exanpl es of
the Mo/ Ga Ggfssurt®s We A$RECBnd M6Ga3l. Exanpl es of Mo/ Ge 15 conpounds

are MoGe2 . Nb2GeS, yMoICew AAELAPICR e DA G oy DEnbbLAY cppounds

are Molr and Molr3. An exanple 0 pound 1 n-éxa

the Mo/ Rg conRmigthay d/DRede&EXAEPE Ehg0E MbBealbmdl og0HROWNES 13y MbS12,

Mb3Si, and Md5Si 3. 20 As a third conponent, another netal atons may be
added t oget kompoiurid t e métat onkxtereheopgaametal Toempoundl.of the third
conponent is not particularly |imted as long as it _is a netal which is
not diffused intoEXRBPLES a&e MR/AL Gompords . e (Be deeePABRdSxert an

Mo/Ga compounds, Mo/Ge compounds, Mo/Ir compounds, Mo/Pt

compounds, Mo/Re compounds, Mo/Si compounds, MoW alloys,
10 MoTa alloys, MoRe alloys, and the like.

Examples of the Mo/Al compounds are MoAl,,, MoAl,,
Mo,Al,, and Mo,Al. Examples of the Mo/Be compounds are
MoBe,,, MoBe,,, Mo,Be, and MoBe,. Examples of the Mo/Ga
compounds are Mo,Ga and Mo,Ga,,. Examples of Mo/Ge

15 compounds are MoGe,, Mo,Ge,, Mo,Ge, and Mo,Ge,. Examples of
the Mo/Ir compounds are Molr and MoIr,. An example of
Mo/Pt compound is MoPt,. An example of the Mo/Re compound
is MoRe. Examples of the Mo/Si compounds are MoSi,, Mo,Si,
and Mo;Si;.

20 As a third component, another metal atoms may be
added together with the Mo atoms to the Ag atoms.

The kind of the third component is not particularly
limited as long as it 1s a metal which is not diffused
into the silicon layer or a metal which does not exert an

25 influence on the performance of a semiconductor device
when it is diffused. Examples of such a component are P4,
W, Cu, and Au.

The addition amount of the third component is not
particularly limited as long as it is in a range where no

30 influence 1s exerted on the conductivity of the



25 influence on the performance of a sem conductor device when it is
.di ffused. Exanples of such a conponent are Pd, W Cu, and Au. The addition
amount of the third conponent is not particularly limted as long as it is
in a range where no 30 influence is exerted on the conductivity of the

‘conductive

thin filmand the performance 8f the sem conductor device.

8
(2)

Ratio In the case of using the conductive thin filmfor 5 an el ectrode,

preferably,

0.5 to 70% by weight of Mo atonms is contained for the

foll owi ng reas@ictithenciie £Lont 8n eheMpebeoemBnckows tHean 0. 5% - by

wei ght, an

effect of adding Mo may not be di splayed. On the other han

when t he cosesdicasfdutt ax cdedscg0% by weight, there 10 is a case that t

resi stance
el ectrode i
Sputtering
15 cont ent

val ue of the gate electrode and that of the source/drain
A&eR8EI} there is a case that abnor mal di scharge during

of W at BmkhEn RS of SRR e, (et 8L PLRL B or T B

d,
he

he

(3) Resistiwnt bl reas stpﬂéfar@myheocsnéacvv%ebyhmlfgﬂﬁﬂdfs Md@r ef er abl y

5[Qcmor

| ess. The reason is that when the 20 resistivity exceeds 5

RQ cm deIaptqm51ksgpuntaxne@rfcrngha Eodlpwiongy sealsoms .t hWhenkéheay

occur. For

such a reasan, Is nore preferable to set the resistivity

the conductPﬂQqﬂﬂﬁ19ﬁIMﬁtQP%PNQFC%?B?rIE§§n 0.5% by weight, an

10

15

20

25

30

effect of adding Mo may not be displaved. On the other
hand, when the content of Mo exceeds 70% by weight, there
is a case that the resistance value of the gate electrode
and that of the source/drain electrode increase or there
is a case that abnormal discharge during sputtering
lncreases.

For such reasons, it is most preferable to set the
content of Mo atoms in a conductive thin film to 2 to 15%
by weight.

(3) Resistivity

| The resistivity of the conductive thin film is
preferably 5 pQcm or less. The reason is that when the
resistivity exceeds 5 uQ:cm, delay in a signal for driving
a liquid crystal or the like may occur.

For such a reason, it is more preferable to set the

of

resistivity of the conductive thin film to 3 pQcm or less.

2. Method of manufacturing conductive thin f£ilm

A conductive thin film of the invention is formed
by sputtering.

In this case, a sputtering method and a sputtering

system are not particularly limited. Examples of the

‘sputtering method are high-frequency sputtering, DC

sputtering, RF sputtering, DC magnetron sputtering, RF



2, Method of manufacturing conductive thin film25 A conductive thin film
.of the invention is formed by sputtering. In this case, a sputtering

met hod and a sputtering systemare not particularly limted. Exanples of
the sputtering nmethod are high-frequency sputtering, DC 30 sputtering, RF
‘sputtering, DC magnetron sputtering, RF 9 magnetron sputtering, ECR plasna
sputtering, and ion beam sputtering. A sputtering target is not
particularly limted as long as it is a target for form ng a conductive

thin film Ragalitslon bt Oed, PECR OpIEERE - sPRYEESANEY LAEh Bddmbl Y
used are, for exanple, a sputtering target obtained by reducing, rolling,
and sinteri spudtmning.e of an Ag oxide and an M oxide, a sputtering

target obtained b reducing, rolling, and sintering a nixture of one or 10
nore kinds of oxi desSBBFEETLHI LEH 1§ AF danficgarlyyliphtegeas) v
Pt, Re, Si, Ta, d , | de n xipd terl target
obt ai ned byllwé;l N rail& ai%]pq étg%g%gef%f ﬁ%r‘g@‘ﬁ& §h/ gtrmgﬁél%t%’g’l |tC1)19'%I n Ag

target m papkiQryihifLia i tarfddt AP SFMARLe . aNSh@t SHH1AGT tABgd st ar get
obt ai ned by inserting a plate nmade of . Ag singly into a target of single M

or an M al bajtablyr ussHd vdreh fos examphd, r anspatiteBingsitaggeich a
sputtering target, a_ filmcan be stably forned at the tinme of sputtering.

3. Seni cond@¥iteAngs) itte TaAuFingenf e bhiigt ofNdedilBéesinghe MivdEeorrthas a
gate el cctr gge and A ROULEE/ S 20 5heak! 08 RETBLARY WiEaetONBItinGa thT N

by reducing, rolling, and sintering a mixture of one or

10 more kinds of oxides selected from the group of Al, Be,
Ga, In, Ge, Ir, Pt, Re, Si, W, Ta, and Rh, Ag oxide, and
Mo oxide, a sputtering target obtained by inserting a
plate made of Mo singly or an Mo alloy into an Ag target
a part of which is cut and removed, and a sputtering

15 target obtained by inserting a plate made of Ag singly
into a target of single Mo or an Mo alloy a part of which
is cut and removed. By using such a sputtering target, a
film can be stably formed at the time of sputtering.
3. Semiconductor device

20 The semiconductor device of the invention has a
gate electrode and a source/drain electrode formed by the
conductive thin film. The constitution (substrate,
silicon layer, drive electrode, and the like) other than
the gate electrode and/or the source/drain electrode is

25 not particularly limited but can be made of normal
materials.

In the invention, at least one of the gate

electrode and the source/drain electrode may be formed by
the conductive thin film. In this case, as a material of

30 an electrode which is not formed by the conductive thin



silicon layer, drive electrode, and the like) other than the gate

-el ectrode and/or the source/drain electrode is 25 not particularly limted
but can be made of norrmal materials. In the invention, at |east one of the
gate electrode and the source/drain electrode nmay be fornmed by the
‘conductive thin film In this case, as al®mterial of 30 an el ectrode which
Is not formed by the conductive thin 10 film a nornal material can be
used. Further, in the case where wiring is necessary, fromthe vi ewpoi nt

of the congtilmyt iaomafmdhansesd tahdushobedagede, PueeREEGt iMethbhicasl | m
may be used as wiring. 5 4. Method of manufacturing sem conductor device In
t he met hod whemenwiading ikg) negesaaryonfiuemotheduidevpodntt lo€ itheenti on, at

| east one of th at el ectrode and the s urcg/dtain el ectrode is forned
from the c8ﬂ&§§££ﬂ§i9ﬂr? i Y £ SPREGOR uﬁgPﬁg PK&CRet RoFosdugtive
nanufacturiQgint@afmnmg¥ngémhgéﬁrh§i&f}iﬁg met hod using a normal materi al

In this case, neans for patterning the conductive thin filmforned by
sputterifg 4nt Mexhicat geff nedractaotieringasemi sonaticpart Gewial y |inited but
may be perforned by wusing photoetching or the like. Further, in the
seni conduct or devi &8 thet pethiody @ft mgnufidutuninmdthd semitanductoy

limted but may be a normal 20

e e b RS LSHoo a2 Bk b o DL (R
electrode and the source/drain electrode is formed from
the conductive thin film formed by using the method of

10 manufacturing the conductive thin film.

In this case, means for patterning the conductive
thin film formed by sputtering into a target electrode
shape 1s not particularly limited but may be performed by
using photoetching or the 1like.

15 Further, in the semiconductor device of the
invention, the method of manufacturing components other
than the electrodes is not limited but may be a normal

method using a normal material.

20 Examples
The invention will be described in more detail

hereinbelow on the basls of examples. However, the
invention is not limited to the examples.
Example 1

25 A sputtering target obtained by opening a hole of
10 mm¢ in an Ag target of 1.4 inches ¢ and inserting an Mo
target of 10 mm into the hole was used and a thin film
having a f£ilm thickness of 2,000A was formed on a silicon
wafer by DC magnetron sputtering at a substrate

30 temperature of 300°C. The content of Mo in the thin film



her ei nbel ow on the basis of exanples. However, the invention is not
Jimted to the exanples. Exanple 1 25 A sputtering target obtained by
opening a hole of 10 m¥% in an Ag target of 1.4 inches 4 and inserting an
Mo target of 10 mm into the hole was used and a thin filmhaving a film
"t hi ckness of 2, 000A was forned on a silik¥bn wafer by DC nagnetron
sputtering at a substrate 30 tenperature of 300C. The content of M in the
thin film1ll was 5. 1% by weight and resistivity was 2.4 RQm Adhesion

strength byyasser.atcibyt aadidit taved thesi €101 ¥@Swa8- 27 pfhemscratch test
was conducted as follows. (1) Measurenent principle 5 A coated substrate is

scrat ched Mﬁheéimnamm byta coematelk tpetdofihthe ithdmedsilng wad oad at

const ant destructi.on which occ rs | on_.the thin filmis
detected by asqNE gh?o? Craf |Hﬁf§aﬂﬁﬁuf%ﬁ %Ha%nf%$48W§nal rapidly

goes hi gh ag13 ﬁ@tédﬁﬁméﬁ@q% f@antltatlve val ue of adhesion strength
I S obtai ned. serV|ng t'he su ace after the scratch, a |oad of

destructs on (i nt eriaceapeal subkltiahasa sTicrdtdhedlasithiCi | @lamend &bgel | ke)
in a predeterm ned aspect is calculated. 15 In neasurenent of this tine,

as a result agf comsftand Sﬂﬁﬁﬂ\ﬁhilﬂ\tnGEﬁastnatthoaﬂea§umﬂmsﬂanmww
exposed at the critical | oad val ue or, | ess. Consequently, adhesi on

strength waSPegcuR: A %qEP?E&?%rW%%?HOBCCEEf ABpSrais thed thdds ur ement
condi tions 29154 Qb L] ‘oM & APCEL E8: TESA P udPRYT §C1YLGdaRY CSEM

which an AE signal raplidly goes high as a critical load,

10 a quantitative value of adhesion strength. is obtained.

By observing the surface after the scratch, a load
of destruction (interface peel, film base material
destruction, and the like) in a predetermined aspect is
calculated.

15 In measurement of this time, as a result of surface
observation after scratch, the substrate was exposed at
the critical load value or less. Consequently, adhesion
strength was calculated by the latter method.

(2) Apparatus and measurement conditions

20 scratch tester: Micro-Scratch-Tester manufactured by CSEM
scratch distance: 10.0 mm
scratch load: 0 to 10.0N
load rate: 10.0 N/min
scratch speed 10.0 mm/min

25 diamond cone shape: tip R: 200 pum (120°)

(3) Calculation of adhesilon strength

A sample of each scratch test was observed by a
light microscope. A point where a silicon wafer as a
substrate is exposed was used as a peel point of the film

30 and the distance from the scratch start point was



seratch distance: 10.0 nmmscratch load: 0 to 10.ON load rate: 10.0 NN nmn
-scratch speed 10.0 mm mn 25 di anond cone shape: tip R 200 m (1200) (3)
Cal cul ation of adhesion strength A sanple of each scratch test was observed
by a light mcroscope. A point where a silicon wafer as a substrate is
‘exposed was used as a peel point of the ¥21m 30 and the distance fromthe
scratch start point was 12 neasured, thereby calculating a peel |oad. The
results are shown in Table 1. Exanples 2 to 4 Thin filns were forned in a

manner si m haasu@ed ,Extigdebyl caxTe@platiwg &hpesdnient.of ThE aadulilgg content
of the third netal in the sputtering target were changed as shown in Table

1, and eval azei showas imadablhel results are shown in Table 1. Conparative
Exanple 1 10 Athin filmwas formed in a manner simlar to Exanple 1
except that BFREPNES: & & 4was not used but only the Ag target was used,

T oneanrhen taStRoe TG, RSk 1O el S bl £ e ¢
Exanpl e 5L5. ixdmp3edd except that the content of Mo and the content

of the third metal in the sputtering target were changed

as shown in Table 1, and evaluation was made. The results

are shown in Table 1.

Comparative Example 1

10 A thin film was formed in a manner similar to
Example 1 except that the Mo target was not used but only
the Ag target was used, and evaluation was made. The

result 1s shown in Table 1.

Table 1
The third
Mo content metal Resistivity Adhesion
(wt %) content (uR-cm) strg?fth
(wt %)

Example 1 5.1 - 2.4 5.57
Example 2 2.1 0.5 (Cu) 2.3 5.71
Example 3 2.6 1.0 (In) 2.7 5.84
Example 4 2.5 0.6 (Ga) 3.8 5.12
Comparative 0 _ 2.1 0.40
example 1

15
Example 5
An embodiment of the invention will be described by
using Filg. 1.
Fig. 1 1s a cross sectional view showing an
20 embodiment of a semiconductor device of the invention.
On a light transmittable glass substrate 2, a metal
Ag (resistivity: 2.4 pQcm) containing 5% by weight of Mo
was deposited to a film thickness of 2,500A by high



Exanpl.e 22.10.5 (Cu)2.35.71 Exanple 32.61.0 (In)2.75.84 Exanple 42.50.6
.(Ga)3.85.12 Conparative 0-2.10.40 exanple 1 15 Exanple 5 An enbodi nent of
the invention will be described by wusing Fig. 1. Fig. 1 is a cross

secti onal
‘I nventi on.

On a light transmttable gl ask¥3substrate 2, a netal Ag

vi ew show ng an 20 enbodi ment of a sem conductor device of the

(resistivity: 2.4 [Qcn) containing 5% by weight of Mo was deposited to a
filmthickness of 2,500A by high 13 frequency sputtering. The | ayer was
subj ect ed t FreguRimst dpuwigtesing. a Thd ridyeci wagscsabgeaekd- phosphoric
solution as an etchant, thereby formng a gate electrode 4 (gate el ect
wire) of a photostdidpe usingxa nityicearmdupgetig mcld-Phesphdrist

silicon nitride i film(siljcon | aye s deposited to a film
Thi Clnass. oRCLT GSIRELoh i, phERAnt: {ahks i Eotgatugs ThER nb
di schar ge | - H( | Ll | aye osited to
a filmthi 8%%5?&‘*8?%%3%%“%?%%‘?“%% wizs). gt h% id)%S\fA{?I%ndn %Q‘ acDb;e/eo'usi ng an

Si H4- NHB- N2 mi xedngas,aa gatiesdhimigaasy AL ER®Ns sal F£o8t Bihikda (Si Nx)

filmwas deposited to a filmthickness of 3,500,. Fromthe second Si Nx
film a desndddidean(f®iNx) film (silicon layer) was deposited to a

10

15

20

25

30

film thickness of 3,000A.

Subsequently, a SiH,-N, mixed gas was used as a
discharge gas and an a-Si:H(i) film (silicon layer) 8 was
deposited to a f£ilm thickness of 3,5004A.

Further, on the oa-Si:H(i) film 8, by using an SiH,-
NH,-N, mixed gas as a discharge gas, a second silicon
nitride.(SiNx) film was deposited to a £film thickness of
3,500A. From the second SiNx film, a desired channel
protective layer (silicon layer) 10 was formed by dry
etching using a CF, gas.

Subsequently, an o~-Si:H(n) film (silicon layer) 12
was deposited to a film thickness of 3,000A by using an
SiH,-H,-PH, mixed gas.

The gate insulating film 6, o-Si:H(1) £film (silicon
layer) 8, channel protection layer (silicon layer) 10,
and a~S1i:H(n) film (silicon layer) 12 were deposited by
glow discharge CVD.

After that, Ag (resistivity: 3.6 uQ-cm) containing
2% by weight of MoPt; was deposited to a film thickness of
0.3 pm by sputtering. This layer was subjected to
photoetching using a nitric acld-acetic acid-phosphoric
acld solution as an etchant, thereby patterning a desired
source/drain electrode 14.

Further, by performing both dry etching using a CF,

aci d
rode



15 praotective layer (silicon layer) 10 was forned by dry etching using a

. CF4 gas. Subsequently, an a-Si:H(n) film(silicon layer) 12 was deposited
to a filmthickness of 3,000, by using an SiH4-H2-PH3 mi xed gas. 20 The
gate insulating film6, a-Si:H(i) film(silicon layer) 8, channel
‘protection layer (silicon layer) 10, arda-Si:H(n) film(silicon layer) 12
were deposited by glow discharge CVD. After that, Ag (resistivity: 3.6 pQ
cn) containing 25 2% by weight of MoPt3 was deposited to a filmthickness

of 0.3 m byagpHhteketdetBhihd AEIMdas Isydi££ied {RH NHOHAS] Chb gt ¥Ushng a
nitric acid-acetic acid-phosphoric acid solution as an etchant t her eby

patterni ng endéber ed Sisdurfdd/mir dilre gpatctenmeofi 4th80a it Héd ) lﬁy.lpersf orm ng

both dry etchin u3|n a CF4 14 gas and wet etching using a hydrazine
(NDNDL20) B8] EPPoRAtSRTIO S T4 W 181 i (& het LHRY D2 nWBFe: AEThed a4 1) film

8 and the thiﬁﬁﬂ ggtkgg & SiiH(n) film12 were fornmed as desired

patterns. eS|re patterns, a source/drain insulating film

(silicomp layer) l@msthetdésiradl patheltnis',i @ sEUrde/drdinm masuTeppagt ed to
a filmthickness of 3,000A by glow discharge CVD. At this tine, a
Si HA- NH3- N2f trilme d sgdd oams laysgd) deb aasliactiaind ghticonfnikribe (BANk)SI Nx

fil 10 Furth b hot oet tch | the CF4 ¢
aldgglred ?ﬁ#éﬁéwaﬁﬁﬂgFﬁﬁﬁﬁ%ﬁf'ng uzéiih {h&ékﬁégﬁf?%g PHQRggﬂé%@F@btrSZe
4, at” out pufy BARLAGE VS SRY £R18! R4e0dS Khn 2R A7, SliSEd | fa s APLECT

poi n
used as a discharge gas to form the third SiNx f£ilm.

10 _ Further, by photoetching using the dry etching with
the CF, gas, a desired through hole was formed as an
output port of the gate electrode 4, an output port of
the source electrode 14, and an electric contact point
between the drain electrode 14 and a pixel electrode

15 (drive electrode) 18.

After that, by making argon plasma act on the
surface of the metal Ag electrode, the surface was
cleaned. An amorphous transparent conductive fillm made of
indium oxide and zinc oxide as main components was

20 deposited by sputtering. As a target, an In,0,-ZnO
sintered body in which the atom ratio [In/(In+Zn)]
between In and Zn was adjusted to 0.83 and which 1is
disposed ‘in a planar magnetron cathode was used. By using,
as a discharge gas, an argon gas obtailned by mixing pure

25 argon or an oxygen gas of a small amount of about 1% by
volume, a transparent electrode film was deposited to a
film thickness of 1,200A.

When the In,0,-Zn0O film was analyzed by the X-ray
diffraction method, no peak was observed and the film was

30 amorphous. The film was patterned into the desired pixel



between the drain electrode 14 and a pixel electrode 15 (drive el ectrode)
.18. After that, by making argon plasma act on the surface of the nmetal Ag
el ectrode, the surface was cleaned. An anorphous transparent conductive
filmmade of indium oxide and zinc oxi de as mai n conponents was 20
‘deposited by sputtering. As a target, ant$n203-ZnO sintered body in which
the atomratio [In/(In+Zn)] between In and Zn was adjusted to 0.8,3 and
which is disposed in a planar magnetron cat hode was used. By using, as a

di scharge gasecafro@egQB @aRl abtld e yctisd8JbPUpRoLbeREBAN PO sAMEP R/ gen
gas of a small anmount of about 1% by volunme, a transparent electrode film
was deposit eglugign fofl B t4# dhesslgit 1020@$almencﬂ-ﬂeand203u2‘rt@efn | | was

anal yzed b he  X- ffr tion nethod, eak was_observed and the
T aas Lanfs ke g in e lbe i N RO sbFRE e RBCaREY, oy o el |15

el ectrode 1 QQQQeiingﬁqﬁkagﬁtﬁgf %g Qggépggchlng using a solution of 3.4%
cid an a

by weight o alne ight shielding filmpattern was

forned, 3 hereby compreringpamlatSpahélsdisiplaiye wds Mmaldeactuféat ppanel
di splay was manufactured by using the substrate. After that, when a video -
si gnal was usiApgt téed Sr!l'bﬁﬂlayteper ﬂ(frtm:nctélams e kedvidée digphiywas

perfornance was .excel | ent tive Exa e 2 10 Conparatjve Exanple 2
was carriediggpt |ﬁ%§|ﬂ%ﬁﬂiayzg) éhﬁm?%P%X§ |8h8°E?éegEh@h§és

(reS|st|V|t¥er%orQaﬂgb(wggegigéghék@py wei ght of Nd was used for the

Comparative Example 2

10 Comparative Example 2 was carried out in a manner
similar to Example 5 except that metal Al (resistivity: 7
nQ-cm) containing 2% by weight of Nd was used for the
Ag/Mo and Ag/Mo/Pt wires in Example 5. In the display
performances of the case, color developed spots were

15 generated in the vertical and lateral directions and it

was recognized that a signal was not input normally.

Industrial Applicability
According to the invention, a conductive thin film
20 for a semiconductor device having high adhesion strength
to a base material, an ilnsulating layer, and the like,
the semiconductor device which operates stably without
deterlorating performance, and the method of efficiently

manufacturing the same can be provilided.



Ag/ Mo .and Ag/ Mo/ Pt wires in Exanple 5. In the display perfornmances of the
.case, color devel oped spots were 15 generated in the vertical and | ateral
directions and it was recognized that a signal was not input nornmally.

I ndustrial Applicability According to the invention, a conductive thin film
‘20 for a sem conductor device having hi ghébadhesi on strength to a base
material, an insulating |ayer, and the |ike, the sem conductor device

whi ch operates stably without deteriorating performance, and the nethod of
efficiently manufacturing the same caoLhEMProvided. 16 CLAIMS 1. A
conductive thin filmfor a sem conductor 5 10 device, containing Ag atons
and Mo atons. 2. The conductive thin filmfor a sem conductor device

according to claim1, wherein the filmcontains 0.5 to 70% by wei ght of M
atoms. 3. The cond Ctﬁvgopﬁpﬁq%W%nHQineﬁiﬁﬁﬁ{kﬁmﬁm?%wgcﬁﬁéFSéoﬁccording to
claiml, WhgyRiind eddtdid¥ndSag atSnE"Al MBS The conductive thin
filmfor a sghicodductor 15n%ev§c% accorginggtgtg gfn11, wherein the M
atons ar® M atons derived froman M/A conpound, an M/ Be conpound, an
Mo/ Ga compound, an Mo/ Ge conpound, an M/ Ir conpound, an M/ Pt conpound,

an M/ Re conpound, 2anTke/ Siongmgidved, thizn Mol afopya semiodadukbltoy, or an

MoRh al | oy. 20
y device according to claim 1, wherein the film contains

0.5 to 70% by weight of Mo atoms.

10 3.‘The conductive thin film for a semiconductor
device according to claim 1, wherein resistivity is 5

pu2:cm or less.

4. The conductive thin film for a semiconductor
15 device according to claim 1, wherein the Mo atoms are Mo
atoms derived from an Mo/Al compound, an Mo/Be compound,
an Mo/Ga compound, an Mo/Ge compound, an Mo/Ir compound,
an Mo/Pt compound, an Mo/Re compound, an Mo/Si compound,

an MoW alloy, an MoTa alloy, or an MoRh alloy.

20
5. A method of manufacturing the conductive thin
film for a semiconductor device according to claim 1,
wherein the conductive thin film is formed by
sputtering.
25

6. The method of manufacturing the conductive thin
film for a semiconductor device according to claim 5,
whereln a sputtering target obtained by reducing, rolling,
and sintering a mixture made of an Ag oxide and an Mo

30 oxide 1is used.



25 5. .A nethod of manufacturing the conductive thin filmfor a

.sem conduct or device according to claim1, wherein the conductive thin film
is formed by sputtering. 6. The nethod of manufacturing the conductive
thin filmfor a sem conductor device according to claim5, wherein a
‘sputtering target obtained by reducing, @l ling, and sintering a mxture
made of an Ag oxide and an Mo 30 oxide is used. 17 7. The nethod of

manuf acturing a conductive thin filmfor a sem conductor device according
to claim5, wherein a sputtering target obtained by reducing, rolling, 5
and sintering a mxture made of one or nore kinds of oxides selected from
oxi des of Al, Be, Pn, Tbhg medhod ofpmanyfacigiringya TeondndtRMe &hiag oxi de,
and an Mo ogigg G? used. %0 8d A, sem.conduct or devi ce, wherein at | east
one of a gatebiTR rHREPRhCRNGHPEARVEFR arser it e S py the
conducti ve ' i f h GO r [ ' i 15
oA et hod e Ty PLEFERaLGLE ahtKIRea By Tedtind Rty
8, wherebn and edsttemngfaanigbteeehadbr ofieonador moWer ®idid o€l ect rode
is formed by a conductive thin filmfornmed by using the method of

manuf act ur i eFldegorriaciedtfiremf oxidesr of 3dni Benddat,0GR0 Gevike, Pt,
according t%eﬁ'%f?}%, Ta, and Rh, an Ag oxide, and an Mo oxide is

used.

10 8. A semiconductor device, wherein at least one of
a gate electrode and a source/drain electrode is formed
by the conductive thin film for a semiconductor device

according to claim 1.

15 9. A method of manufacturing the semiconductor
device according to claim 8, whereln at least one of a
gate electrode and a source/drain electrode is formed by
a conductive thin film formed by using the method of
manufacturing a conductive thin f£film fof a semiconductor

20 device according to claim 5.



