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
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




9 DECEMBER 2005 2 | ow el ectric resistance has been proposed. However, when
an alumnumel ectrode is in direct contact with a silicon | ayPEGKMBER 2005
drive electrode, problens occur such that alumnumis diffused into the 5
silicon | ayer, thereby deteriorating device performance, and alumnumis
oxi di zed and converted into alumna, it i ncreases the electric resistance
with the drive electrode, and the device does not operate normally.

Attenpt is being nade to reduce the contact 10 resistance with the drive

el ectrode bé sandw chi nﬁg t he, El um num el ectrode by Mo or Ti. In order to
sandwi ch t heé %% ST tF eEeshatanchohasebeer pmomossde of Mo or Ti has to

be forned first, a fil net containing,alymnumas a 15
mai n component is ?%%%gg%hangqé'ﬁ :ﬁ#ﬁﬂé@%ﬁ e%ﬁkqﬁehéﬁ ipodgzecsd: ned

agai n. Conseguaridty witier® &518cehavkaek ahRah 1he v Q4SS s conpl i cat ed.
On the other hand, attenpt is also %g?ng made to sol ve t%ﬁzé'logireo'bl em by

usi ng a sil prebdemopperukl swech odeat &Dukibdnemedis dilffeseand aeppae have | ow
adhesion to wiith a silicon nitride film a silicon wafer, or the |ike which

i s made bf §rAISOT LAY Ss FRRTHRY e heTiprakings devigeopearficsunmddiat
silver and 8 ff_ duri t he nuf act uri.n rocess. 25 An object
of the i nve%ﬁiag%llus qﬁ'mgr:bsvio el(ggz%‘gn?lﬁ‘gﬁWBVFﬁ%ﬁd‘f gpﬁf’f Gl U iddyi cjdhdcht or

devi ce havi Bgcrebser0 BHhesi Qo t i arsuPstaabe. wiBnl RAY! ALisQg | aver, or  the
‘i ke, a sem conductor device that stably operates

electrode, and the device does not operate normally.

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.



W t hout deteriorating performance, and a nethod of 30 efficientl

manuf acturing the filmand the device. ° 9 DECEMBER 2005 3 Th& REGEMBJER 2005
herei n have studi ed whol eheartedly and, as h- result, found that the

obj ect can be achieved by using-a conductive thin filmcontaining Ag atons
and No atons for a gate electrode and/or, a source/drain 5 el ectrode of a
sem conduct or device. D sclosure of Invention According to the present

i nvention, a conductive thin filmcontaining Ag atonms and Mo atons, having

strong 10 adhesio stra an insul atjing | ayer,_ and the I|ke and
particularly prefe QBI nﬁ? qﬁﬁ}ﬁfr%ﬁﬂnQﬁﬁﬁhﬁﬁ?§&%@VW%%1?§35F59ﬂ&¥d A

sem conduct gy, gde\jcey |lrbé/y§|1@h g%uﬁgagﬁaﬁnghgf 8883%{[ ta%i %ct o ]]egn%q g\“ ded.

~source/drain el’'ectrode i s nmade e con tTve

By forning aygaisd s} ea:tcmdwucaﬂﬂ{r@rtmﬁom_wl 8baita ineheC al0d8: ddL A4 e
conductive thin film even when an electrode wire is in direct contact

with a S|I|@@nﬂt9mﬂ foxlid faggteoncbéchrede andieri at soulreeyiddadan | ayer can
be 20 p ven so, that the performance of a sem conductor device

obt ai ne do& qﬂﬁ??ﬂﬁeﬁ o AR REFOT cdeK1GRen a drive el ectrode is
formed directly on the electrode wire, contact resistance can be
prevented from being increased. Thus, a sem conductor 25 device which

oper at es st phlky1oamme cbtBivwestiodarticul arly, an exanple of the
sem conductor device is a sem conductor transistor including a field
According to the present invention, a conductive

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 provided.

A semiconductor device in which at least one of a
gate electrode and a source/drain electrode is made by

15 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

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 including a field
effect transistor such ae a TFT. In an example of a
concrete ‘structure, a gate electrode, a semiconductor

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



effect transistor such as a TFT. In an exanple of a concrete structure, a
gate €l ectrode, a sem conductor 30 |ayer, a source/drain el ecOrIHGEEMBIER 2005
drive el ectrode 9 DECEMBER 2005 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 filmcontains 0.5 to 70- by

wei ght of Mo 5 atoms. Further, nore preﬁérably, the conductive thin film
of the invention contains 30 to 99.5% by: -weight of Ag atonms and 0.5 to
70% by wei ght of Mo atopms. Further nore preferably, the conductive thin

film contai ASe7GIEPERE P 1R FRePHHEaBP- Ag atons and 1 to 30% by wei ght of

Mo at ons. Furt her e # ) tive in filmgcontains 85 to
98% by wei ght of Aéﬂg Oﬁ@ﬁ?&?t}%&%t 0Bﬁﬁmﬁtﬁﬁﬁna(éJ%kF%ﬁéﬁ%foﬁw setting

the Ag atorrae&&@elvqca:ﬁmcwwifhixhefiﬁnyaaseéralihg_ adhesionnhehwagy the

conductive thin filmand a substrate or an insulating layer can be largely
i ncreased. Guesedgaddid.y, thdef Thmdoen taens hd n5f Lbn7 0&nbiyewepifte oab e

applied to a sem conductor device. In the case of using the conductive thin
filmof 9202tRBSi-nvention for a senmiconductor device, at |east one of the

gate el ectrode an h urce/drain.electrode.is forned by the copductive
thin film contai n?%%rﬁaagt' oﬁn§rea & S T %&ﬁ%’ ahearﬁprb‘#u?%v%/an HPhe

conductive pii Rhbl iRveintith | SWeFdiR9. 30 280 P58 SEaBL Y weligRESHEVALY 1S 5
SZcm or | ess.
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.



Further, in a sem conductor device of the invention, preferably, at |east
one of the gate electrode and the source/drain electrode is PdMREeHMBLRRB0S5
conductive thin filmcontaining Ag atons and Mo atons and havi ng 30
resistivity of 5 [Qcmor |ess. 9 DECEMBER 2005 5 By setting the
resistivity to be within the range, delay of a signal for driving a liquid
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 co up n conp un ound, an M/ CGe
conmpound, .. an Mo/ ? g%ﬁﬁgﬂ Ng%gnr % Hﬁgq’ ﬁ%?%@ tRenFRRAa; an

Mo/ Si - conpogad ayalb VAW drfs %&Wﬁnﬁélayngﬁﬂ n ¥8-§t&a 0@y xpk0 When the
'S

Mo atons are derived fromany of such nateria iTity of the Mo
atons is i npikecectaande HABdtivedDy phevenvdactive thin filmcan be

i mproved. Another aspect of the present invention relates to a method of
manuf acturing a coﬁﬂuEPPv@OPﬁPﬁtﬂvﬁmthMMNﬁmLm of5 e boremicionve thin film

IS fornqﬁ b utt ri.ng. nmet hod, .t referable to use a

sputteri §§F§ tmqﬂq1 9&?5&?ﬁm@%ﬁmﬁﬂbaﬁ?§ﬁsdeF&VﬁﬂeFIQWoFﬁer aspect

devi co. 1o PAim SRMEHARAL A T 0 SRR pBRGR cRRBLoRR 80 e ai n

el ect rode bModGeordugiouie , tdnrmélifﬂéém@@@n@y éﬁIHG/Phec Badaof an .

manuf acturi ng the conductive thin film By formng a fil y sputtering, a

process of Mo/Re compound, 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

15 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



depositing Mo/A /M, Ti/A/Ti or the like can be 25 sinplified and a

seni conduct or devi ce can be manufactured efficiently. By usi r?d)ECEMBERZOOS
sputtering target mainly nade of Ag to which an Mo conpound such as an
Mo/ Al compound, an Mo/ Be conpound, an M/ Ga conpound, an Md/ Ge conpound,

an Mo/Ir 30 conpound, an Mo/ Pt conpound, an M/ Re conpound, an Md/Si 9
DECEMBER 2005 6 conpound,, an MoWall oy, an MdTa all oy, or an MoRh all oy

is added, dispersibility of Mo is inproved and a filmcan be stably f or med

by sputteri %b ACCO dlng hﬁ%ﬁ net hod, .adhesiveness of the 3ate
el ectrode an rf‘]ﬂ%ug ar 88/ 108ct A3udaTs aa]sltﬂié-t r& ean (MoRh egbhpye,

S Sonduer (28 FdadBd, 2aibpbiT i My (MY 0 SRASRl Al Qo Hpthan

sem conduct or | ayer, I'T con S hlgh

during a nmarpd astablPofpEMEds by E@@&¢e&j§@ﬂlconductor can be 10

manuf actured stably. Further, 1t is preferable to use a sputtering target
obt ai ned by reduci Agcamlinggto atide snetkodngadhenixtneesnade thle @@@cOr nOre
ki nds of OX&%HS selected_from oxides of Al, Be, G, In, CGe, It, Pt, Re,

si, w T8 %r%e iﬂdAﬁhSX?Bé‘r%wfd‘réﬁnwt?lcﬂﬂtd‘é)d%yt%sa reulsiha be

B ef Deseri oyt 65856 ° enbRtHRte Y, Ml o sautadm At e rel 246 ng an
enDOdiﬁent<HsEbfii&@@nﬂﬂﬁfﬂﬁedﬁliﬁﬁ ebnti b nRRRISH ldﬁ@ﬁﬁ“dfnklllcon
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



Best Mbde for Carrying Qut the Invention 25 A conductive thin film a

séni conduct or device, and a nethod of manufacturing the sane YWECEDEBER 2005
descri bed hereinbelow. 1. Conductive thin film (1) Kinds 30 A conductive
thin filmof the invention contains Ag 9 DECEMBER 2005 at ons and Mo at ons.
For exanple, a single Ag as an Ag atom spurce I's used as a main conponent
and an Mo atomis added to the Ag atom ‘A Mo atom source is not
~particularly limted. Mo 5 atonms may be added as single Mo atons or as a
all oy conpound, a netal mxture, or a netal conpound. Exanples are M/ Al
conpounds, KB ERhHMBLOMEL/ EPE RFIURES, AFErIEenPeuAGs anvidvd
conpounds, [Pt . conmpounds / Re conmpounds, Md/ Si. conpounds, MW all oys,
10 MoTa al | SYE™ NS 1 6525 &Rd®the Trpfg%g. CRURIpeLE (?Flr&)l‘?é" N AtBrBunds
are MAI 12, MNP to N3N By #pGnM3A . Exanpl es of the M/ Be conpounds are
MoBel2 , MbBe22, Mo3Be , and MbBe2 . Exanples of the Mb/Ga conpounds are
Mb3Ga and Mb6Ga3l. AEManplitem afouvaleGei sl oo mpntintion Bael b GeRi tMa2Gedo, M3Ge
, and Mb3Ge2 . Exanples of the Md/Ir conpounds are Molr and Molr3. An
exanmpl e ®f afgoMm= mEvhjrimided vapt 8ingheeManptemst orha@svs Rellconpound i s

MoRe. Exanples of the M/ Si conpounds are MbSi 2, Md3Si, and Mb5Si 3. 20 As
a third conmfSHER%Undt H‘é‘%fhﬁtrgrxg?ﬁﬁs fay2pRetadieemPoy®ther with the M

atoms to the Ag atp@EmpThe hiad 1Rf/ANSIBdth&LMRIAEL LSmPShnRR i cUl arly
Mo/Ga dOmpounds, 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 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 nd

30 influence is exerted on the conductivity of the



limted as long as it is a nmetal which is not diffused into the;silicon

| ayer or a metal which does not exert an 25 influence on the JWECEMBER 2005
a sem conductor device when it is diffused. Exanples of such a conponent
are Pd, W Cu, and Au. The addition anmount of the third conponent is not
particularly limted as long as it is in range where no 30 influence is
exerted on the conductivity of the 9 DE ER 2005 8 conductive thin film
and the perfornmance of the sem conductor device. (2) Ratio In the case of
usi ng the condq&& n electrode, preferably, 0.5 to 70%

Lve thipn . filmfor 5
by wei ght of° M UEEbHE lk‘gleoﬁtﬁf‘hé—‘&df G REFATBWGR) Heakbts. When the
content of g?g%ﬁ%@g%&ckgffﬁeygea'o'5@6by wei ght, an effect of adding M

may not be e other hand, when the content of M exceeds
70% by wei ght2) tketto 10 is a case that the resistance value of the gate
el ectrode and that of the source/drain electrode increase or there is a
case that abnornal 18 $biearcpsadurf nas spat tiee | cgnduotieasehinFEL 1suddr
reasons, it i stPfggferable to. set the 15 content of Mo atons in a

conduct i Ve t4ﬂsr?r$‘?cf 2 PERESTRDLY -wli-ghito (9% mesiveriahit yofiieo
e Y o PR B, Chermt RS L e oI
for drivingcontent of Mo becomes lower than 0.5%.by 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 pQ-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
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



a ,liquid crystal or the like may occur. For such a reason, it is nore
preferable to set the resistivity of the conductive thin fil HBBCBMEBER2005
| ess. 2. Method of nmanufacturing conductive thin film25 A conductive thin
filmof the invention is forned by sputtering. In this case, a sputtering
met hod and a sputtering system are not rticularly limted. Exanples of
the sputtering nmethod are high-frequency sputtering, DC 30 sputtering, RF
sputtering, DC magnetron sputtering, RF 9 DECEMBER 2005 9 nmagnetron

sputtering, asnma teri d_ion beam putterl A sputterlng
target is n&t%ﬂi??%ﬂﬂ%ﬁﬁ%%?tﬁ?gedEgg Ph@ﬁ&aa§PuF|Q¥¥¥ﬁwn%ﬁﬂ ¥Yt BAMing a
conducti ve gﬁ; {éfiﬁ 5 satisfying a target perfornmance. Sputtering targets
sui tably used are, for exanpl e, a sputtering target obtained by reducing,
rolling, and sinteni spudteiving & fgetin Ao OXi slerelsuParNy 9Xihdeed@as
sputtering target obtained by reducing, rolling, and sintering a m xture
of one or 1(1qu ékitdsiafa okvget sépecfedmingmat kenguoid vef tAdin Beilm Ga,

In, Ge, Lr, 3? Si Ta,. and Rh, Ag oxide, and M oxide, a
sput t erithg ﬁﬁﬁﬁﬁ Xﬁﬂ%uqm§9¥@ethE%FFPﬁBagcepla?%“ﬁﬁﬂ%lﬁﬁ KBTERASI y or an Mo
alloy into e LS GU noved, and a
sputtering tar ?%ﬁ%@% byg%néghﬁp%a a% %ggg%ﬁag %a(?e ngly into

a target of oﬁﬁw_rﬁad\/tbprr@ihé&‘i@ | py1@iRgrnt aﬁfi WhheBrifgCWl nARdJImyed. By
usi ng such a sputtering target, a filmcan be stably formed at the tine of
sputtering. an Ag oxide and an Mo oxide, a sputterlng target 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 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 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



3. Sem conductor device 20 The semnm conductor device of the invention has a
gate €lectrode and a source/drain electrode forned by the cofdRECEMEBERIZH05
film The constitution (substrate, silicon layer, drive electrode, and the
i ke) other than the gate electrode and/or the source/drain electrode is
25 not particularly imted but can be e of normal materials. In the

I nvention, at |east one of the gate eleCtrode and the source/drain

el ectrode may be formed by the conductive thin film In this case, as a

mat eri al Ofd§9 an electroﬂe whi ch _is not formed by the conductive thin 9
DECEMBER 20054 13| RPTRa ) ohALPTAALe CRR beamsssl -usEaTrthgrthdm the dmsease

where W ring.l Vil | ewpol nt..of the constitution of the
sem conduct &H%%Q/ﬁggﬁfg c%ﬁq{l}gﬁaéggr&hi nrfol"\ riﬁhr?aylt%mt?gé{}’ a%%vi”rli? ng. 5 4.
Met hod of nayuH£ei et 0en Sep €ABIYERILOARMADY MekiGdTELD At acturing
the sem conductor device of the invention, at |east one of fﬁe gate

el ectrode artthimef sburmay dpai nsetleasr edeing.forned from the conductive

thin filmformed by using the nmethod of 10 manufacturing the conductive
thin filth 14 Mplhedsef Reanfacbpurjngt semisgndunetoandiesticee thin film

formed by sputteri Lbato a.target_electrode shape is not particularly
limted but may be&%eF gr%&#ﬁﬂﬁl3Eﬂ@ﬂf?#ﬁﬁ%&f%%$nﬁﬁ%rs?ﬂécgpﬂépt?ﬁ
. Further, inddaseraconicigreseybhie gt 1R&st BUENLEO N R tiEt hod of

manuf act uri ng conponents ot her
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 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




than the electrodes is not |imted but may be a nornmal nethod using a
nornmal  material. 20 Exanples The invention will be described iMDECEMBERZNWS
her ei nbel ow on the basis of exanples. However, the invention is not

limted to the exanples. Exanple 1 25 A sputtering target obtained by
opening a hole of 10 mmi 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 film having a film

t hi ckness of 2,000, was fornmed on a silicon wafer by DC magnetron
sputtering at a substrate 30 tenperature of 300C. The content of Mo in the

thin film 9 BECERBER DB08CIINasns. PRSP tisiight ARl 3 ebiwRiomty was 2.4
VSZem Adh%il?é‘sféﬁegﬂfgn@fhab?c'élats@}att%sﬂ (%%Stl[\/b e L0 &'ﬁ%}fﬁiﬁnpgggg '

N
The scratch test was conducted as fol | ows. asur enen A

coated substyBENI S s adE@heten tds8 Whanesddeered als FYSiGyYd, speed while
increasing a | oad at constant speed, and a destruction which occurs in or

on the thin (¥} |MeasudementenrbpcaplAE sensor. By using a load at which an
AE signag rapidly %Ses high as a critical load, 10 a quantitative val ue of
adhesi on®st rengt h. % £oGheH maPstrage ob efGraGchre Withaee dipmeond mone

L 5 o e B AN SRS YA TP, 1
measur ement gfedd) Sahd "R, d85t2ub@sbht wifichU'dRGf s in or on the thin

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



observation after scratch, the substrate was exposed at the critical |oad
val ue ‘or | ess. Consequently, adhesion strength was cal cul at ed BECEMBER 2005
| atter nethod. (2) Apparatus and neasurenent conditions 20 scratch tester:

M cro- Scrat ch-Test er manufactured by CSEM scratch distance: 10.0 nm
scratch load: O to 10.0N |oad rate: 10.8 Nmn scratch speed 10.0 mm mn
25 di anond cone shape: tip R 200 m (120 f (3) Calculation of adhesion
strength A sanple of each scratch test was observed by a |ight mcroscope.
A point where a silicon wafer as_a _substrate is exposed was used as a peel

poi nt of th&S3§¥redp LAGTERE gricutedingom dfelsdeatn Fher wesoilits was 9

DECEMBER 20 lg§?§u d reby calculating a peel |oad. The results
are shown i%é¥%§fe : aﬁ%FE§ ;'to 4 Thin filnms were forned in a nanner

simlar to Edfamiée 1 eycegpt that the content of M and the content of
the third netal in the sputtering target were changed as shown in Table 1,
and eval uati on. wa§hdmdeEilie weaslficrmed eis havmanhnefablinilarCeaparati ve
Exanple 1 10 Athin filmwas formed in a manner simlar to Exanple 1
except that BHRNDME t hrogeeRhsthat tBedopnteat pf Mee ang ttheetonkentised,

and evaluatg¥1€%g Q@QF& £Q€a1r93u£heigpaggggi5%.¥%¥§%fLwere 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



Table 1 The third M contentnetal Resi stivityAdhesion (w % content (i
cmstrength (wt % (N) Exanple 15.1-2.45.57 Exanpl e 22.10.5 ( CSDEGEMAER 2005
Exanple 32.61.0 (In)2.75.84 Exanple 42.50.6 (&) 3.85.12 Conparative exanpl e
10- 2. 10. 40 15 Exanple 5 An enbodi nent of the invention wll be described by
using Fig. 1. Fig. 1 is a cross sectiona& vi ew showi ng an 20 enbodi nent of

a sem conductor device of the invention. ah a light transmttable glass
substrate 2, a nmetal Ag (resistivity: 2.4 Qcm containing 5% by wei ght of
Mo was deposited to a fi|lmthickness of 2,500A by high 9 DECEMBER 2005 13
frequency spHa®IeRy SRETFETEPOnasiRebiR¥¢EdVRE SPRIEEEEENtRY using a

L MBS L AGPRRTCR, iy 6L SN 08 20 £ A e
Next, a gatedifsWdlifiohi A8 Snastahhntst thelde®N £otidiHgi% (Aq%'lﬂ\&) film
(silicon layer) was deposited to a filmthickness of 3,000A. Subsequently,
a Si H4- N2 medetigasiewes (getleaslactrode wire} of a desired shape.

5 Next, a gate insulating film 6 as a first silicon
nitride (8iNx) film (silicon layef) was deposited to a
film thickness of 3,000A.

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,



di scharge gas and an a-Si:H(i) film(silicon layer) 8 was 10 deposited to
a filmthickness -of 3,500A. Further, on the a-Si:H(i) film 8, IPECEMBERA00S
Si H4- NH3-N2 m xed gas as a discharge gas, a second silicon nitride (SiNx)
filmwas deposited to a filmthickness of 3,500A. Fromthe second Si Nx

film a desired channel 15 protective |payer (silicon layer) 10 was forned
by dry etching using a CF4 gas. Subsequently, an a-Si:H(n) film(silicon
Iayer) 12 was deposited to a filmthickness of 3,000A by using an

Si H4- H2- PH3 m xed 20 The gate_insulating film®6, a-Si: gi) film
(silicon |3§il§r )an@g %rﬁ@hb%t‘é%%%naﬂay@raeéne. c(bwzwéyéirzt? 189 lugign

a-Si: H(n) f| n 12 were dlscharge CVD.
After that, %‘rems |v}|& %eﬁé %ﬁf} ?rfg%gﬂtg H& aZ%’"Z%( 1ght8 of
MDOPt 3 was deaaSlttn%d Pt o | o1 thEkness. ﬁtn)ofﬁlm Y SR & Iﬁe Hus layer
was subjected to photoetching using a nitric acld-acetic aci ékosphorlc
aci d sol uti desidgedn pattdleants . thereby patterning a desired source/drain

el ectro 14. 30 Further, by perf orn1ng both dry etching using a CF4 9
DECEMBER 2005 14 3 the Gericechpagtedingg & HRHEEe MAraippipewkarisgl ution
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patterns, asgomr ﬁe/sdtaﬁpbglrt%& atd ng £iih %ﬁﬁbkh&ga bfygf b0b46 b3S AW 1d
silicon n|tr|de (Si Nx)

discharge 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 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



filmwas deposited to a filmthickness of 3,000, by glow discharge CVD. At
this fine, a SiH4-NH3-N2 ni xed gas was used as a di scharge g&PDEGEMBER2085
third SINk film 10 Further, by photoetching using-the dry etching with

the CF4 gas, a desired through hole was forned as an output port of the
gate el ectrode 4, an output port of the Lsource el ectrode 14, and an

el ectric contact point between the draln el ectrode 14 and a pi xel

el ectrode 15 (drive electrode) 18. After that, by naking argon plasnma act

on the surf %F oféﬁge met al Ag. el ectrode, the surface was cleaned. An

anor phous t £ 16 AR 17 viead | ¢l aabEoge bynangtoshichd nehdsding xi de

as main co u ng

| n208- ZnO n%?r%?rig’ bod%o %&?ﬁ? ‘Ptﬁgf% gm&rtg 18 FFA%‘(F‘H Zn%%r%m& In
and Zn was agighst %duteg.&rﬁﬁ ﬂ[‘ﬁn%ﬁf‘eiﬁ Ga§p9§§ﬂean hRLRRRF magnetron
cat hode was used. By using, as a discharge gas, an argon gas obtai ned by
m Xi ng purecaﬁpaegdmgomnan»dxygmm gassofagesnmal | anount of about 1% by
volune,£$ transparent _electrode filmwas deposited to a filmthickness of

1, 200, .° Wien the #n2B%-26P filph-Radedn AipndahWashdnanyfgetered rbyt i on |
ot torneds RESanIRGOABEH ALY SIS S il S 20ES a8 LhbPh Feac
TLLEE e e st o b Rt e
conpl eti ng par&oBmakTes st resteellent.
‘ 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.



5 A TFT-LCD fl at-panel display was manufactured by using the substrate.
After that, when a video signal was input and. display perfor PREEEMBER 2005
checked, the display performance was excellent. Conparative Exanple 2 10
Conparative Exanple 2 was carried out in a manner simlar to Exanple 5
except that netal Al (resistivity: 7 pQcm containing 2% by wei ght of Nd
was used for the Ag/M and Ag/ M/ Pt mﬁigg in Exanple 5. In the display
performances of the case, col or devel oped spots were 15 generated in the
vertical and lateral directions and it was recognized that a signal was
not input normally. Industrial Applicg%hk%gy According to the invention, a
conductive thin film 20 for a sem conductor device having hi gh adhesion
strength to a base material, an insulating |ayer, and the like, the

sem conduct or device which operates stably wi thout deteriorating
perfornance, and tlhe Inecothaffivd filirenillm ¢emidbeingi by themsad®dcan be

i ded. 9 DECEMBER 2005 160, CLALNS. 1. ductive thin fil t ai ni
Ag atoms’ arti® NEOBT ORGLf o SHAEANEUNAE SPYAETY cADSMAPeR Hefl I m 5

contai ng 0. 5o40a 7030 §Y5 WeLIND $0byNReALANS or2moThE SfANAUCT T Ve thin fi1m for
a sem conduct or evice according to claim1l, wherein resistivity is 5
pQcmor less. 10 3. The conductive thin filmfor a sem conductor
2. The conductive thin film for a semiconductor
device according to claim 1, wherein resistivity is 5

p-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,




device according to claim1, wherein the Mo atons are Mo atons derived
froman Mo/ Al conpound, an M/ Be conpound, an M/ Ga conpound? ECHMRIER 2005
conpound, an M/ Ir conpound, 15 an Md/ Pt conpound, an M/ Re conpound, an
Mo/ Si compound, an MoWalloy, an MTa alloy, or an MoRh alloy. 4. A nethod
of manufacturing the conductive thin filmfor a sem conductor device
according to claim1, 20 wherein the copdyctive thin filmis formed by
sputtering. 5. The nethod of manufacturing the conductive thin filmfor a
sem conduct or device according to claim4, 25 wherein a sputtering target

obt ai ned by yeducin rollin d S|nt xtur oxi de
ond an wo_ BREGETPa %, B e e Mndeh SFt Ahde k¥ | PR TRRE s el i 6
30 filmforaaqsemheandugt ar mdQeGe a&@i@r HNGried o HIPA kihdFECSGHVBER 2005
170 wherein a sputtering target obtained by reducing, rolling, and

“sintering aonndearee&a¢$aﬂ ﬁnum<nxuﬁﬁse¢£rﬁk,oBe,oXndesaseGectéd f redmy

oxi des of A, Be, In, , _ Re, SI, W Ta, and Rh, an Ag oxide,

and an I\/b oRPdeSts grugéd a?d Rhser%nc@ﬂdl?é‘tlﬁerdé\ﬁdc@n Wifergiifietiy east one
ﬁ% ggtrode and a source/drain electrode is formed by the

conductlve rn filmfor a sem conductor device 10 according to claim 1.

8. A nethod of manufacturing the sem conductor device according to claim

7, wherein at | east one of a ate el ectrode and a source/drain el ectrode
is fornmed by 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.



15 a conductive th|n filmformed by using the nmethod of manufacturing a
conductive thin filmfor a sem conductor device according to $DECEMBER 2005

ABSTRACT A sem conduct or device 1 obtained by depositing, on a substrate
2, a gate electrode 4 forned by a conductive thin filmcontaining Mo atons
and Ag atons, a gate insulating film6, qg [err]-Si:H(i) film38, a channel
protection layer 10, an [err]-Si:H(n) film1l2, a source/drain electrode 14
formed by a conductive thin filmcontaining M atons and Ag atons, a
source/drain insulating film 16, andAg ghéyi el ectrode 18. By using
a.conductive thin film containing M £ nd Ag atons, the gate

el ectrode 4 and the source/drain electrode 14 are forned to manufacture

t he sem conductor device 1. Thus, the conductive thin filmfor a

sem conduct or deV|aesemaaummduuﬁrEﬂﬁﬁ£¢@n1s&m@@gﬁ@dtgyadggg§HE§5
insulating layer, and the |like, a sem conductor device which op rates

stably withSuSURE IS a2i iy atepelpotmadecd famhed gt hocmidwifiesent |y
nanUfacgyr'@%fﬁ“%l(%Kggﬁéalnlﬁglﬂofékghgngn%h%gsquﬁgpd%ftOrtdeVICe can be
provi de R gate
insulating £ilm 6, an a-Si:H(i) film 8, a channel
protection layer 10, an o-Si:H(n) film 12, a source/drain
electrode 14 formed by a conductive thin film containing
Mo atoms and Ag atoms, a source/drain insulating f£ilm 16,
10 and a drive electrode 18. By using a conductive thin film
containing Mo atoms and Ag atoms, the gate electrode 4
and the source/drain electrode 14 are formed to
manufacture the semiconductor device 1. Thué, the
conductive thin film for a semiconductor device, having
15 high adhesion strength to a substrate, an insulating
layer, and the like, a semiconductor device which
Operates stably without deteriorating the performance,
and a method of efficiently manufacturing the conductive
thin film and the semiconductor device can be provided.

20



