9 .DECEMBER 2005 | SPECI FI CATI ON 5 CONDUCTI VE THIN FI LM FOR SEM CONDUCTOR
DEVI CE, SEM CONDUCTOR DEVI CE, AND METHOD OF MANUFACTURI NG THE? BRGEMBER 2005
Technical Field The present invention relates to a conductive thin film

for a sem conductor device such as a sem conductor 10 transistor, a

sem conductor device, and a method of mepufacturing the sanme. Background
Art A TFT is a very inportant conponent as a main 15 conponent of a display
of a portabl e personal conputer, a |aptop personal conputer, a television

or the Iike. Conpanies manufactur é§¥ hei r nmethods. Since the
process of manufacturing a TFT is g%ﬁg%ﬁ? %iFéhﬁj various netals and netal
oxi des are deposited a plurality 20 of tines, sinplification of the
process is demanded. In a process of manufacturing a conventional TFT

array, as materi alGONFUGT IR erfel e cl I 0 eFORISBMI SONDORBRADRVEIGCt I ode,
metals such as O and TaWare used. 25 Although Cr is easily processed,
there is a problem that Cr PEMIGONDYCIOR QWFMLCEAl tANiugh TaWis resistive

to corrosion and the |i T}ch ﬁa@?@robl em of high electric resistance
and the Tike. Consequent 'V L0y VESTHRINGr EHE §8¥ENmi nly 30 of
alum numas a netal which is easily processed and has 9 DECEMBER 2005
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 teleﬁision, or the like.
Companies manufacture TFTs by their methods. Since
the process of manufacturing a TFT is complicated and
various 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 is easily processed, there is a problem
that Cr is easily corroded. Although TaW is resistive to
corrosion  and thé 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




2 low electric resistance has been proposed. However, when an al um num
electrode is in direct contact with a silicon layer and a driYREECKMBEBRNOS
probl enms occur such that alumnumis diffused into the 5 silicon |ayer,

t hereby deteriorating device performance, and alum numis oxidized and
converted into alumina, it increases the2 electric resistance with 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

sandwi chi ng.the .al utrri num el ecfrode b%/rﬁl\/b or Ti. In order to sandw ch the
al uni num el 0% SHECthbRebeF LIS LarPe nhRgdResP MEoResEd -has to be formed

first, after that ' t t ai nj lum num as a. 15 nmain
conponent is for neg?%gfr‘{lglrg S’lfhle% %d:alo u%reﬂ‘?cﬁ]é%gétgs b&"f BikEG tagai n.
Consequent | gonttheste witld 4reibackn 183brt BRAPLOGSS o Q{E&l ted. On the
other hand, attenpt is also being madg to solve the %rlc%b erﬁdt;e;' using a
silver or coppdlegizcicoe.sud@) thakvelumihbmedisadd Feapper itave dw

adhesion. to with a silicon nitride film a silicon wafer, or the |ike which
i s made bf §LILET LA¥SMs FRITIRY fdeheTiprasings devigeopearficauanddiat

o the | nverniog  BiHud s (HEl P48 ol FobPertRar LRtor g iaiae ddndutt or
ke, “a son condoctor Soviee et TR e aAee e I AP o orating
Ke, y operates w thou eteriorating
per f or manceelendradeet kol dfhe 3eefdé cieas| Norropbaatyr nBemahayf.i | m and the
device. . Attempt is being made to reduce the coﬁtact
10 resistance with the drive electrode by sandwiching the
aluminum electrode by Mo or Ti.
In order to sandwich the aluminpum electrode,
however, a film 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 is a drawback
that the process is complicated.
On the other hand, attempt is also being made to
solve the problem by using a silver or copper electrode.
20 However, silver and copper have low adhesion to with a
silicon nitride film, a silicon wafer, or the like which
is made of glass or an insulating film. It cauées 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 étably operates

without deteriorating performance, and a method of

30 efficiently manufacturing the film and the device.



* 9 DECEMBER 2005 3 The inventors herein have studied whol eheart edl
as h- result, found that the object can be achieved by using?dkGh
thin filmcontaining Ag atons and No atons for a gate el ectrode and/or a
source/drain 5 el ectrode of a sem conductor device. Disclosure of |Inve
According to the present invention, a conductive thin film containing
atons and Mo atons, having strong 10 adhesion to a substrate, an

insulating layer, and the like, and particularly preferably used for a
sem conduct or devi@ﬁ S Qrovided. A sem _conduct or, device in which_at |

Fod®

one of a gate ele

SAFT S AP F Rt iedevhelaheaThedlys ¢

conductive thign fid mi éﬁfwidﬁgungwgﬁg£nkﬂgt§Pﬁg%% %%%FEEP%F'anQéO a

. source/drain electrode fromt

e conducti ve i1m even

el ectrode wiblye ussnd dli d@eduePDv@Ccth vt BidmStbheaAnliayehg aHdddIsimp o
atons into the silicon |ayer can be 20 prevented, so that the
per f or manceMgf agosenifiwhducgate ekectroddt andédrdeesonated@drerinor at e.
Furt her,

net al

wre,

even when drive electrode is formed directly on the electr
et abtecasode ik

L FPBECORIRGEAT edCV L6/ bei ng i ncreased. Thus,

sem conductor.- 25 devi ce which operates stably can be obtai ned.
Particularly, an exanple of the sem conductor device is a sem conduct

transi st or

DAgUdisdraa Ji elhvegfi@et transistor such as a TFT. In an

exanple of a concrete structure, a gate el ectrode, a sem conductor 30
a sour ce/ drafaorfidogr ¢de thengrasemitvdeteacii@de a conductive

| ayer,

10

15

20

25

30

thin film containing Ag atoms and Mo atoms, having strong
adhesion to a substrate, an insulating layer, and the
like, and particularly preferably used for a
semiconductor device is provided.

A semiconductor device in which at least one of a
gate electrode and a source/drain electrode is made by
the conductive thin film is provided.

By forming a gate electrode and/or a source/drain
electrode from the conductive thin f£ilm, even when an
electrode wire is in direct contact with a silicon layer,
diffusion of metal atoms into the silicon layer can be
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
device which operates stably can be obtained.
Particularly, an example of the semiconductor
device is a semiconductor transistor including a field
effect transistor such aé a TFT. In an example of a
concrete ‘structure, a gate electrode, a semiconductor

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

and,
R 2805
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he

f
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9 DECEMBER 2005 4 are disposed on a substrate. In a conductive thin film
for a 'sem conductor device (conductive thin filn) accordi ng SdPEGEMBER 2005
i nvention, preferably, the filmcontains 0.5 to 70- by weight of Mo 5
atons. Further, nore preferably, the conductive thin film of the invention
contains 30 t0-99.5% by: -weight of Ag atons and 0.5 to 70% by wei ght of M
atons. Further nore preferably, the conéhctive thin filmcontains 70 to
99% 10 by weight of Ag atonms and 1 to 30% by wei ght of Mo atoms. Further
nore preferably, the conductive thin filmcontains 85 to 98% by wei ght of

Ag atoms and¥® £3SPRaH) O (REPBF RS at ons. By setting the Ag atoms and

Mb atoms within the,13 EaRGGR::Wae Bdhes o Beedlie.sonduetive thin
filmand a substrate or "an I nsulating l'ayer tan be Targe ?Cr eased.

Consequent | yevike qedimidverd Ridl fmxﬁﬁna@eor_aiﬁgetablt)&eaaﬂveﬁ_ctito% a

sem conductor device. In the case of using the conductive thin filmof 20
t he i nventi pwefferadplyem tdondiciorcartates at 5| eas?0énbyoveighe @dt oo
electroﬂf and the source/drain electrode is forned by the conductive thin
fil mcortai AtRYSAg atoms and Mo atons at any of the rates. In the

conduct1ve Ui THhekhenbReeR 9y a A% PLal el 6P shht Yy g sSzem

or less. Further, Th-a’serm con 0 abl y,

at | east on%foft_nbh&rﬁ_aéxﬁcfdrﬁvédxp@@iﬁ@daéheo;§99-5§ebgrﬁ'é@gﬁ egkrade is
formed by the conductive thin filmcontaining Ag atons and Mo atons and
havi ng atoms and 0.5 to 70% by weight of Mo atoms. Further more
preferably, the conductive thin film cdntains 70 to 99%
10 by weight of Ag atoms and 1 to 30% by weight of Mo atoms.
Furthef more preferably, the conductive thin film
contains 85 to 98% by weight of Ag atoms and 2 to 15% by
weight of Mo atoms. -
Byrsetting the Ag atoms and Mo atoms within the
15 ranges, the adhesion between the conductive thin film and
a substrate or an insulating layér can be largely
increased. Consequentiy, the conductivé thin f£ilm can be
preferably applied to a semiconductor device.
In the case of using the conductive thin f£ilm 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 film containing Ag atoms
and Mo atoms at any of the rates.
In the conductive thin film of the invention,
25 preferably, resistivity is 5 pQ-cm or less.
Further, in a semiconductor device of the invention,
preferably, at least one of the gate electrode and the
source/drain electrode ié formed by the conductive thin

f£ilm containing Ag atoms and Mo atoms and having

30 resistivity of 5 pQ-cm or less.



30 resistivity of 5 [Qcmor less. 9 DECEMBER 2005 5 By setting the
resistivity to be within the range, delay of a signal for driNYEGEMBERZ0HS
crystal or the |I|ike can be effectively prevented. In the conductive thin
filmof the invention, 5 preferably, the Mo atons are M atons derived
froman M/ A conpound, an M/ Be conpourd, an M/ Ga conpound, an M/ Ge
conpound, .. an Md/Ir conpound, an M/ Pt conpound, an M/ Re conpound, an
Mo/ Si compound, an MoWall oy, an MoTa alloy, or an MoRh alloy. 10 Wen the
Mo atons are deriv from.any.of such .materials, dispersibjlity of the M
atons is inproved g dseﬁ?‘% Pl it?'f/a (.J):fe%lﬁé:lé'd%d’uécf RE t"ﬁfﬁl*’illm‘éa apge .

i mproved. Agather BSRedidgdait r L nyent Lo|sr t t hod of
manuf act uri ng a%gonductiég{thFﬁofi€ﬁ$@%%%réi%ihggdt%%§%§%'U%F}gggﬁhin film
is formed byikputcer ibeg.efiffed¢ticvebptpoeventeds preferable to use a
sputtering target containing Ag atonms and Mo atons. Further another aspect
of the invention r&RratBe cengugdined toiondddimaiurthey nverpiemnduct or

device,égor fo%nin at | asgﬁfne of a gate 20 el ectrode and a source/drain-:
el ectrode b§*8 8ﬁ%§£§ﬁ\ﬁ§et rF??Tﬁn?%%rmﬂ phong; HgriKe IndTREd a8y

manuf act uri e g@ﬂﬁﬁ@%iv A [ orgmn I uttering, a
process of ﬂ%ég@éf?ﬁng hm)7M§%kggéééﬁé§%?ggﬁafh%hlﬁEZG%aﬁggg%B§H$iﬁBIified

and a sem CHo(Ge! @ongUreE, . can M/ TRNedmsdun @y aff iMbgPentbipoBRausizag a

sputtering target mainly nade of Ag to which an Mo conpound such as an
Mo/ Al conpoMpdReagommosad, an Mo/Si compound, an MoW alloy, an MoTa

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
stability of the conductive thih film can be improved.

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

156 the conductive thin film is formed by sputtering. In the
methed, it is 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 £ilm.

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

26 simplified and a semiconductor device can be manufactured
efficiently.

' By using a sputtering targét mainly made of Ag to
which an Mo compbund 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



caonpound, an M/ Ga conpound, an M/ Ge conpound, an M/Ir 30 conpound, an
Mo/ Pt conpound, an M/ Re conpound, ‘an M/ Si 9 DECEMBER 2005 69£E€MER2&H5
MoW al | oy, an MdTa all oy, or an MoRh alloy is added, dispersibility of M
is inmproved and a filmcan be stably fornmed by sputtering. According to

t he net hod, adhesiveness of the gate 5 e%ectrode and the source/drain

el ectrode to a substrate (for exanple, glass substrate) and a silicon

| ayer (such as silicon nitride film sem conductor |ayer, or silicon

wafer) is high and eelinﬁ gpe not occur during a manufacturing Erocess.
Thus, a semi COMCRESr B8nMBE 21d % cindlafited koaby yor A (HeRh Rilpy

preferable to. u SPHt i Hanget ai.ne reducing, rolling, and
sintering‘a:ﬂiiégﬁég'ngggsgkggﬁglgfgﬁéﬁg c}ﬁ%§%§&%6§ sagglgcgﬁhmfgﬁﬁ1

oxi des of Albe Beta¥By Eorme@, bkt spifttdf@angdi, W Ta, and 15 Rh, an Ag

oxi de, and an Mo oxide. By using such a sputtering target, a filmcan be

forned stably at tReadmding tputhernethod; i eihBssvenpbisonroftnldr awteg 20

Fig. 1 ig a cross sectional view show ng an _enbodi ment of a sem conduct or
0

device of tHel9EERAE 2PAvERE SRUTBESIREde FGictTade ity Msukerateent i on
2 ST Sk oSSR, S it BEHRCk e
film (1) Kig¥lssilicon nitride film, semiconductor layer, or silicon
wafer) is 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, reolling, 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 Dfawing
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£ilm, 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



30 A conductive thin filmof the invention contains Ag 9 DECEMBER 2005
atoms 'and Mo atons. For exanple, a single Ag as an Ag at om sGWECEMBEBIH0S
as a nmain conponent and an Mo atomis added to the Ag atom A M atom
source is not particularly limted. Mo 5 atons may be added as single M
atons or as a alloy conpound, a netal mxture, or a nmetal conpound.
Exanpl es are Mo/ Al conpounds, M/ Be conpounds, M/ Ga conpounds, M/ Ge

- conpounds, M/ Ir conpounds, M/ Pt conpounds, M/ Re conpounds, M/ Si
conpounds, MoWalloys, 10 MTa alloys, MRe alloys, and the |ike. Exanples
of the M/ ARTEFFH AR MAr2ERBAL 1 FORoRFIPLaH3A 8inghe RMe3AlS. aBxdel es of

t he Mo/ Be C%QP%PQQ§1%£§ iI\/bBel MoBe22. Mb3Be gn%B%PBeZ . Exanpl es of
the Mo/ Ga Eoifpodhds &r e o3t oAb ﬁb@@églgogfgﬁﬁp S 1M} &e BtEBnbBunds
are MGe2, so NIRGen gmM3Ge2 . Exanples of the M/Ir conpounds
are Molr and Molr3. An exanple of M/ Pt conpound is MPt3. An exanple of
the M/ Re conpoundA Me WiBe. sorang eiss afot heaiMbi Gil &eDPoUnAS tage MaSi 2,
Mb3Si, and Md5Si 3. 20 As a third conponent, another netal atons may be
added t oyet f&oMg ey the Midednast sinadefoansams Dive dsi md afflashe third

conponent is not ticul arl limted as long as it is a nmetal which is
not diffuse&’or‘ﬁpﬁ'jg"a‘{'hea} é'i‘ef'%%rf"?‘ﬁg?é?:eoroﬁ ﬁe?‘gﬁ:ajmpé’wpﬂ’é’é’éi'not exert an 25

Gt used. Bxampl oo SPTBREE SrepAR/AON NG, YRIGE MBRIBORNS aaition
amount ‘of t Ne/Ga rcbngymoNeNtMé sG80tompathisyl Bbl Y icGprfinass | My@s it is
I n a range where no
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 MoGez, Mo,Ge,, Mo,Ge, and Mo,Ge,. Examples of
the Mo/Ir compounds are Molr and-MoIrr An éxample of
Mo/Pt compound is MoPt,. An example of the Mé/Re compound
is MoRe. Examples of the Mo/Si compounds are MoSi,, Mo,Si,
and Mo,5i,.

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 is 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 Pd,
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 is exerted on the conductivity of the



30 influence is exerted on the conductivity of the 9 DECEMBER 2005 8
conductive thin filmand the performance of the semi conduct or? RECEMBERZ005
Ratio In the case of using the conductive thin filmfor 5 an el ectrode,
preferably, 0.5 to 70% by weight of Mo atons is contained for the

foll owi ng reasons. When the content of becones | ower than 0.5%. . by

wei ght, an effect of adding Mo may not be displayed. On the other hand,
when the content of Mo exceeds 70% by weight, there 10 is a case that the

resi stance %9'%§ o{.tge ﬂatefeéectr dg and that of the source/drain
el ectrode i cPERetbYe HRIR fildmy he, ReThoTSIaREe ®EcH® ge during

sputtering dde S&38S+5P asY§Rer €asons, it is nost preferable to set the
15 content of M atoﬁ% ?n a conguctive thin filmto 2 to 15% by wei ght.

(3) Resistivizy Rdweisesistivity of the conductive thin filmis preferably

5 [Q@mor less. The reason is that when the 20 resistivity exceeds 5

iQcm delay in a dinghdle fa@rsalraf/iwgimg | tlyei dondyst atreothtilhe fliillke ey

occur. F%r such a reaﬁi it s nmore preferable to set the resistivity of
ct

the condtict idfe FHIHH? %%t%égk?ﬁﬁﬁﬂgr Peds to 7 0¥yl dh trerfiftéet ur i ng
ot | v, o L S SO S B R LY AT
are not parwdﬁﬂéﬁﬂ)bfiMBt@@eoﬁéé”@bﬁérthhheo.S%Mby weight, an
effect of adding Mo may not be displayed. On the other
hand, when the content of Mo exceeds 70% by weight, there
10 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
increases.
For such reasons, it is most preferable to set the
15 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 puf2:cm or less. The reason is that when the
20 resistivity exceeds 5 uQ-cm, dela& in a signal for driving
a liquid crystal or the like may occur.
For such a reason, it is more preferable to set the
resistivity of the conductive thin film to 3 ue2-cm or less.
2. Method of manufacturing conductive thin film
25 A conductive thin f£ilm of the invention is formed
by sputtering.
In this case, a sputtering method and a sputtering
system are not particulafly limited. Examples of the
‘sputtering method are high-frequency sputtering, DC

30 sputtering, RF sputtering, DC magnetron sputtering, RF



sputtering nethod are high-frequency sputtering, DC 30 sputtering, RF
sputtering, DC nmagnetron sputtering, RF 9 DECEMBER 2005 9 nagfdREGKMBER 2005
sputtering, ECR plasma sputtering, and ion beam sputtering. A sputtering
target is not particularly limted as long as it is a target for formng a
conductive thin film 5 satisfying a targget performance. Sputtering targets
suitably used are, for exanple, a sputtering target obtained by reducing,
rolling, and sintering a m xture of an Ag oxide and an No oxide, a

sputtering target, obtaine by redygi.n rolling, and sintering a m xture
of one or lﬁlaf‘%}eétrk?l?‘ld%p%gt%’ﬁilﬂgs Eéhegflgﬁmfar SRHFETIMGUp g¥d Afon geeam
In, Ge, I, Fordrimy, W Ta, and Rh, Ag oxide, and M oxide, a

sputtering target obtained by inserting a plate made of M singly or an M

alloy into an Ag tar gplutteriag ﬁﬁrgdﬂ(ibiﬁbtlﬁaﬁimbﬁfaﬁﬂ?dliﬁﬂﬂea as
sputtering 15 target obtained by inserting a plate nade of. Ag singly into
a target of lsinglas Mot oks am Wargetofon farmiol whicohdustdvte artdin efiomed. By
usi ng such a %Put ering target, a filmcan be stably forned at the tinme of
sputteritg. SEUIGEX IRt IRE PRET9BNRRESs e P RRREGELRE HBFUEESOf t he

I nvention has,; C de d rceldrain.el ectrqode fqrnmed by the
conducti ve %Elllﬁ:af@m%%(g EE:]EE)én)’sﬁ ut‘la'%ﬁEl gﬁbs?r g?éthgﬁpigc%ﬁﬁga er, drive

el ectrode, amndtdiifed idee)redfieing haro1l hfigyahadekenterda @R td}® of
source/drain electrode is 25 not parti cu?arl y limted but can be rradoe of
normal nat @ni A% .oxidde rend rame Mo opxide, | easputherdhgt hergette obtained
by reducing, rolling, and sintering a mixture of one or
10 more kinds of oxides selectéd from the group of Al, Be,
Ga, In, Ge, Ir, Pt, Re, Si, W, Ta, and Rh, Ag oxide, and
Mo oxide, a sputtering térget 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 fhe 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 1like) other than
the gate electrode and/or the source/drain electrode is
256 not particularly limited but can be made of hormal
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



el ectrode and the source/drain el ectrode may be forned by the conductive
thin film In this case, as a material of 30 an el ectrode whi HPECENBER 2005
formed by the conductive thin 9 DECEMBER 2005 10 film a normal materi al

can be used. Further, in the case where wiring i s necessary, fromthe

vi ewpoi nt of the constitution of the seqbconductor devi ce, a conductive
thin filmmy be used as wring. 5 4. Method of manufacturing sem conductor
device In the nethod of manufacturing the sem conductor device of the

i nventi on, 353 east one of the gate el ectrode and the source/drain

el ectrode i med RPEHRLt RRtednadc Cave beniufed | nFEsthed byinudihey aare

met hod of 1 f Lng.t ti thin film In this_ case, nmeans
for patterning %ﬁéﬁﬁ%ﬁégc??vggFﬁg%ggﬁrnmFEFhE@BbV¥ﬁ¥Bﬂ%ﬁﬁrﬂfi ® a target
el ectrode siwnetisubobnpatt LAY abhY conthulcd O\eviRE be Jed, by using
phot oetching.or the like. 15 Further, in the seniconductgﬁﬁﬁg£lce %f t he

I nvention, tHelmefihbd maynbautaetiuasngicdmganents ot her than the

electrodgs is not limted but na¥ be a normal nmethod using a nornal
material® 2¢ BMAHRE ThemM*RUERAEEBRLRE Fepd conducitivad Gevimse e det ai |

"Trited to the exath h® MRS StaniStfitod othar §OrL6RRAPREE Ty
b targer oS St e et fon, e B e ke  neertin an
electrode and the source/drain electrode is formed from
the conductive thin film formed by using the method of
- 10 manufécturing,the conductive thin film,

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

15 Further, in the semiconductor device of the
invention, the method of manufacturing components cother

‘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 basis 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 film 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




having a filmthickness of 2,000, was fornmed on a silicon wafer by DC
magnetron sputtering at a substrate 30 tenperature of 300C. THeDEGCEMBER®005
M in the thin film9 DECEMBER 2005 11 was 5.1% by wei ght and resistivity
was 2.4 VSZcm  Adhesion strength by a scratch test of the thin filmwas
5.57N. The scratch test was conducted asfjollows. (1) Measurenent principle
5 A coated substrate is scratched with a Jiannnd cone at constant speed
while increasing a | oad at constant speed, and a destruction which occurs
inor onthe thin filmis detected by an AE sensor. By using a |oad at

whi ch an AE Y3gnat 1¥ aP¥ dr§igbds apdgrefd st icri Y deas I%a%,ﬂ@@na quantitative

val ue of ad ' s ST S ai . ser Vi he sprface after
t he scratch?ﬁ§ﬁ€%ﬁgﬁ ggggggfpug?F%ns?%%?g?*g%gﬂgé§¢,£$$I%¥5%sgl t ¥Pfal

destruction,s 8Nt herHd kedratck PeeHewasToBaduatReChs Fo10yl ated. 15 In
neasurenent of this time, as a result of surface observation after

scrat ch, the Bubéeasuremasterpdsedpde the critical |oad value or |ess.

COnsequegtIy, adhesion strength was calculated by the latter nmethod. (2)
Appar at u? and neasdr &RFHCE TR TIHEe 2bS seFaaERDeEswdth a diamond cone

M cro- Scrat gh T, _CSEM tch distance: 10.0 |
Serateh | ondit OOt R bRELL AR S s A ' 3 dad A SR8t 0 i
25 di anond agsedhapes 4 @eRtraf@ibhn( #29%h JdDur@IGHIGE gD afc aghesi on

strength
film is detected by an AE sensor. By using a load at

which an AE signal rapidly 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
dbservation 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 pm (120°)
(3) Calculation of adhesion strength
A sample of each scratch test was observed by a
light microscope. A poiﬂt 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



A sanmpl e of each scratch test was observed by a |ight mcroscope. A point
where ‘a silicon wafer as a substrate is exposed was used as aﬂﬁE@EMEERtZOUS
of the film 30 and the distance fromthe scratch start point was 9
DECEMBER 2005 12 neasured, thereby calculating a peel |oad. The results

are shown in Table 1. Exanples 2 to 4 Thin filnms were fornmed in a manner
simlar to 5 Exanple 1 except that the cofitent of Mo and the content of

the third netal in the sputtering target were changed as shown in Table 1,
and eval uation. was_made. The results _are shown in Table 1. Conparative

Exanpl e 1 16"SRF¥Ee9f i FRERERYT 6RAEH LAY IR Indnmeesilnaty The Beswlits 1

except that e rget net used but only the Ag target was used,
and evaluaﬂ%#%véﬁb%ﬁdgs *ﬁgiergéult is shown in Table 1. Table 1 The third

Mo cont ent gt \stpvisyAdhesion (w %content (i cmstrength (w % (N)
Exanpl e 15.1-2.45.57 Exanple 22.10.5 (Cu)2.35.71 Exanple 32.61.0
(I'n)2.75. 84 Exanpl &@hdad 0.1 Gar FornedCobfpas ahbdngeeXxaimlieat0+2. 10. 40 15
5 Example 1 excépt 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 is shown in Tablie 1.

Table 1

' The third Adhesion

Mo content metal . Resistivity
(wt %) content ‘(MQ'cm) Stﬁﬁﬁfth
(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
example 1 0 - 2.1 0.40

15
Example 5
An embodiment of the invention will be described by
using Fig. 1.
Fig. 1 is 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 yf2:cm) containing 5% by weight of Mo
was deposited to a film thickness of 2,500A by high



Exanpl e 5 An enbodi nent of the invention will be described by using Fig.

1. Fig. 1 is a cross sectional view showing an 20 enbodi nent SDECEMBER 2005
sem conductor device of the invention. On a light transmttable gl ass
substrate 2, a netal Ag (resistivity: 2.4 Qcn) containing 5% by wei ght of
Mo was dep05|ted to a filmthickness of 14 500A by hi gh 9 DECEMBER 2005 13
frequency sputtering. The | ayer was subjected to photoetching using a
nitric acid-acetic acid-phosphoric acid solution as an etchant, thereby

formng a gate el ectrode 4ﬁ§gate el ectrode wire) of a desired shape 5
Next, a gat &HIEIRUEY ngPRFFATEREs oI 7P r SRYST| V@BnSURIerted tSi Nk) film

(o6 Hahe Sl BECHERG°hEEg! 8 A1 ckibblChgsy Llack lsepispg et Y.

a SiH4-N2 mxed gas was™ use S scharge gas and %

(silicon | ayeyia &owstid gepasi bednhata fthb@ehog PoatihPla YA Further,
on the a-Si:H(i) film8, by using an Si H4- 2 m xed gas ‘as a di scharge

gas, a secomdanﬂnqﬁﬂl4n(gatdee¢Sckkpdélwamuasoiepoﬂdsmtdd)ghdpdin
thicknesg of 3,500A. Fromthe second SiNx film a desired channel 15
protective |ayer ( §PF|coﬁIQ%Rﬁ)lqﬂPkﬁﬁﬁﬁ%ﬁﬁ%H“U@ @$yﬂ E%Eﬁtngl&sCﬁg a CF4

gas. Subseq tI silicon_laye S osited to a

filmthi cknégsq: de%%yf%g%'ng ?ig apsr Iil—éar% 0533 dg Orie gate

|nsulat|ng'@ﬂﬂﬁ(%hfbgﬂeéﬁlgffglﬁbbﬁlIlcon -layer) 8, channel protection
% :

| ayer (silicon |ayer)
Subsequently, a SiH,-N, mixed gas was used as a

discharge gas and an oa-Si:H(i) film (silicon layer) 8 was

10 deposited to a film thickness of 3,500A.

Further, on the a-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

15 protective layer (silicon layer) 10 was formed by dry
etching using a CF, gas. -

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

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

"After that, Ag (resistivity: 3.6 pQ-cm) containing

26 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 acid-acetic acid-phosphoric
acid solution as an etchént, thereby patterning a desired
source/drain electrode 14.

30 . Further, by performing both dry etching using a CF,



and a-Si:H(n) film(silicon layer) 12 were deposited by glow discharge

CVD. After that, ‘Ag (resistivity: 3.6 RQcm containing 25 2%INGCRMBER 2005
MoPt 3 was deposited to a filmthickness of 0.3 mby sputtering. This |ayer
was subjected to photoetching using a nitric acid-acetic acid-phosphoric
acid solution as an etchant, thereby patjgrning a desired source/drain

el ectrode 14. 30 Further, by perform ng Bboth dry etching using a CF4 9
DECEMBER 2005 14 gas and wet etching using a hydrazine (NH2NH2H20) sol ution
on the a-Si:H film the pattern of the a-Si:H(i) film8 and the pattern of
the a-Si: H(HRSf A FeinsChnoeds iRy ackydeazphet dNHsNHS Hof) t Belusdoned

, [drai n, i | at ] fl L I .6 .a hird
71 con i ¢ PRASHESTRISE (4 HMaStIE pe HEn: BE o R KB ioe 3 # 000, by

gl ow di schaphge th¥PpaAltdritl Sof | e & SLHABs N %ed gas gd as a
di scharge gas to fofh1the third Si Nx filn$ Zg Fu??%grge%% photggfghlng
usi ng-t he ddgséireld pgtliednst he CF4 gas, a desired through hole was forned

as an 3ﬁtput port of the gate electrode 4, an output port of the source
el ectrode 14, and @® EhecprdrednPatitegdisnt @ sauresy dreinr bhsubsbingode 14

and 2 Pixel cARCYLNG ok (Abfoe) of echy oiodnify M1 SEobal e Bl g o 0on
cl eaned. AnsaitRr RAGUCTANSRAT O £ORCIIR! L Eckhb Ik TBEC 30000 di U@y de and
zi nc oxide as nmmin conponents was 20 deposited by sputtering. a target,
an I n2G3- Zn@ischarge CVD. At this time, a SiH,-NH,-N, mixed gas was
used as a discharge gas to form the third SiNx film.
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 argoh plasma act on the
surface of the metal Ag electrode, the surface was
cleaned. An amorphous transparent conductive f£ilm made of
indium oxide and zinc oxide as main components was
20 deposited by sputtering. As a target, an In,0,-%n0
sintered body in which the atom ratio [In/(In+Zn)]
between In and Z%Zn was adjusted to 0.83 and which is
disposed 'in a planar magnetron cathode was used. By using,
as a discharge gas, an argon gas obtained by mixing pure
25 argon or an oxygen gas of a small amount of about 1% by
volume, a transparent electrode f£ilm was deposited to a
£ilm thickness of 1,200A.
When the In,0,-Zn0 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



sintered body in which the atomratio [In/(In+Zn)] between In and Zn was
adj usted to 0.83 and which is disposed in a planar nmagnetron OREBCEMBER 2005
used. By using, as a discharge gas, an argon gas obtained by m xing pure
25 argon or an oxygen gas of a small anount of about 1% by volune, a
transparent electrode filmwas deposited,to a filmthickness of 1, 200,.
When the 1n203-Zn0O fil mwas anal yzed by % e X-ray diffraction nethod, no
peak was observed and the filmwas 30 anorphous. The filmwas patterned

into the desi reglc&pi el, 9 DECEMBER 2005 15 el ectrode 18 and a | ead el ectrode
by phot oet cRRE ﬁ‘i%g 1P a2 bredrekeatragenbrgrhogredching aginam, -

further, a i i %%ﬁf r or.med,. .t hereby. c | eting an
a- Si TFT subg%) rl %{% tei.O%g 0? - &S‘L H’ %fé%gngf@?géﬂgyaﬁég ﬁﬁl‘?_uf é]lr:)]::}%}" 'bf_‘
using the subghialshicAidialg tfietm YaEPern Vid80£SHABAI, WAS Ut and. display
performance was checked, the display performance was excel I'ent.

Conpar at i vechmpipltany Hh ConpelET | ye@bsxpapPee 2 was carried out in a nmanner

simlar %o Exanpl e, 5 except that netal A (resistivity: 7 pQcm
cont ai nithg 2% by ki hT -b¥PNELlAdsPaded Adshlfy wRy MAmEaaEuRed Foywi res in

wore 15 gendpihdathe" Bubuarfidal THIES daty dienct theSanatpraliges T
hocordi ng 6 Phy ey e S SOTIRS PopiROS' Fhe' aABBLaG ] et o
devi ce havi pgriibghaadiee siaen estcelipdit . .
‘ Comparative Example 2
10 Comparative Example 2 was carried out in a manner
similar to Example 5 except that metal Al (resistivity: 7
pf2-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 insulating layer, and the like,
the semiconductor device which operates stably without
deteriorating performance, and the method of efficiently

manufacturing the same can be provided.



to a base material, an insulating layer, and the like, the sem conductor
devi ce which operates stably without deteriorating performndDECEMBER 2005
net hod of efficiently manufacturing the same can be provided. 9 DECEMBER
2005 160 CLAIMS 1. A conductive thin filmcontaining Ag atons and M atons
for a sem conductor device, wherein the film5 contains 0.5 to 70% by

wei ght of No atonms. 2. The conductive thgn filmfor a sem conductor device
according to claim1l, wherein resistivity is 5 pQcmor less. 10 3. The
conductive thin filmfor a sem conductor device according to claiml1,
wherein the Mo atoms are Mo atons degixgfsfroman M/ Al conpound, an M/ Be
conpound, an M/ Ga conpound, an M/ Ge conpound, an M/ Ir conpound, 15 an
Mo/ Pt compound, an Md/ Re conpound, an M/ Si conpound, an MoWall oy, an
MoTa all oy, or an MoRh alloy. 4. A nethod of manufacturing the conductive
thin filmfor a denfawdubiairicve it docor drontabnenai Ay 12t90s whefei n t he
conductive thin filmis formed b sputtering. 5..The . method of

manuf act ur i Ag ?F%mﬁg%ﬂﬁc?i§§mfﬁpﬁduFiPﬁ]§8ylgeseﬁﬁg6ﬁ&@bF@F Jgéfhe
accordi mg to,clal M 4p ., Z5¢ruhenei ByayaRyhtebicngot akQals .obt ai ned by reduci ng,
rolling, and sintering a nixturg madé of an Ag oxide and an Mo oxide is
used. 6. The nethod of manufacturing a conductive thin 30 filmfor a

sem conduct or device according to claim4,

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

pfd:cm or less.
10

3. Thé conductive thin film for a semiconductor
device according-to claim 1, wherein the Mo atoms are Mo
atoms derived from an Mo/Al éomp0und, an Mo/Be compound,
an Mo/Ga compound, an Mo/Ge compound, an Mo/Ir compound,

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

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

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

sputtering.

5. The method of manufacturing the conductive thin
film for a semiconductor device according to claim 4,
25 wherein a sputtering target obtained by reducing, rolling,
and sintering a mixture made of an Ag oxide and an Mo

oxide is used.

6. The method of manufacturing a conductive thin

30 film for a semiconductor device according to claim 4,




9 DECEMBER 2005 170 wherein a sputtering target obtained by reducing,
rolling, and sintering a mixture made of one or nore kinds off DIGKENHIER 2005
selected fromoxides of Al, Be, In, Ga, Ge, Ir, Pt, Re, Si, W Ta, and Rh,
an Ag oxide, and an Mo oxide is 5 used. 7. A sem conductor device, wherein
at |east one of a gate electrode and a source/drain electrode is forned

by the conductive thin filmfor a senic§qqyctor device 10 according to
claiml1. 8. A nethod of manufacturing the sem conductor device according
to claim7, wherein at |east one of a gate electrode and a source/drain

el ectrode is, forned_by_15.a conductive thin filmforned b Si ng .t t hod
ot~ mnuf actUF ERG a2 SRITSEI VG HATSTh ot 7 L Sehf cRaucios” dandrd”
according tgnal 8iAtdring a mixture made of one or more kinds of

oxides selected from oxides of Al, Be, In, Ga, Ge, Ir, Pt,

Re, Si, W, Ta, and Rh, an Ag oxide, and an Mo oxide is

b used.

7. 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

10 according to claim 1.

B. A method of manufacturing the semiconductor
device according to claim 7, wherein at least one of a
gate electrode and a source/drain electrode is formed by
15 & conductive thin film formed by using the method of
manufacturing a conductive thin film for a semiconductor

device according to claim 4.





