Cl Ci 2005 WRING AND METHOD OF MANUFACTURI NG THE SAME, AND W RI NG BOARD
AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND OF THE | NVENTI ON 55067 2005
Field of the Invention The present invention relates to wiring fornmed by
using a thin film technique and a nethod of manufacturing the sane. The
present invention also relates to a wiring board and a nethod of

manuf acturing the sanme. In the present specification, a wiring board
refers to an i WIRENGWANDIDNETHEDNOHMANGFASSTURING THE $AMEB[ AOU3S
substrates having wiring formed by using a thin filmtechnique. 2.

Descr i pti on ofW IREVRCBQRDAAND MIFEHENS e MANFACIMIENG bHESAMRg a
thin filmtransistor (TFT) using a sem conductor thin film (thickness of
about several to hundreds of nn) forned on a 15 substrate with an

insul ating surface has beerBAgakd ROUND QR THE IMVERTION W dely applied to
an electroni c_device such as an integrated circuit (I1C and an el ectrooptic
appar at us? RnFpad of ehf lvendomrFT i s being rapidly devel oped as a switching
el enent of an i i a at nventiqpal |y, a Liquid,crysta
di spl ay device ag%gg ﬁﬁgﬁﬁ ﬁpégﬁgéIﬁg€m5§§d¥gyﬁ%?$%n(%§WnP$§%n3eﬂ%% ﬁ%%ge
of higher pr&tingjienada Behobtal nefuBeRBPagete seh ThRassiame ihyaRidn §dbd
crystal display device, an active matrix type liquid crystal display

devi ce is belagsdeadwitbrebodrd aad sameihpd ofemaiudactypeg lthesdrde.cr insthal prdienl ay

devi ce, pixel_electrodes. arranged in trix are drjven, wher .a djsplay
pat tern s Shetigtian ool Bnta vl Epat it Bife by gL edobie By

bet ween g SehR6HLELHAR R Ak iR @G ORemad By & sHRUNhET fi8heSdHneslR. correspondi ng
to the pixel electrode, whereby a liquid crystal |ayer disposed between
the pi xel electrode and the counter electrode is subjected to optical

nodul ati on, d this optic nodyl ation is recognized by an observer as a
di spl ay pat?gﬂﬁsxﬁﬁgﬁlgghSZ%ﬂv g#ﬁfrix type liquid crystal display device
finds a wider range...30 afarySLRchAYMe HRFSEni) i AERGASK A AATANdiAY N oh
preci sion, a high ag%}tufénﬁatﬁg, g'gnd %?ghéfgﬁfagﬁﬁityf as Wwell’ as° "

enl ar genent sahicandocteerhisifida (tHiknessicd abdstaeacrat enmndirédy ofemnh i ferermeindn of

productivity and a decrease in cost. . . L
15 Substrate with an msulating surface has been paid attention to. A TFT is widely

applied to an electronic device such as an integrated circuit (IC) and an electrooptic
apparatus. In particular, a TFT is being rapidly developed as a switching element
of an image display apparatus.
Conventionally, a liquid crystal display device as an image display
20 apparatus is known. Since an image of higher precision can be obtained compared
with a passive type liquid crystal display device, an active matrix type liquid crystal
display device is being used more. In an active matrix type liquid crystal display
device, pixel electrodes arranged in matrix are driven, whereby a display pattern is
formed on a screen. More specifically, a voltage is applied between a selected
25 pixel electrode and a counter electrode corresponding to the pixel electrode,
whereby a liquid crystal layer disposed between the pixel electrode and the counter
electrode is subjected to optical modulation, and this optical modulation is
recognized by an observer as a display pattern.
Such an active matrix type liquid crystal display device finds a wider range

30 of uses, and there is an increasing demand for high precision, a high aperture ratio,
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In the case where alum num (Al) is used as wiring of the above-nentg gﬂg 2005
TFT in order to manufacture TFT, projections such as hillock and why P ©
are 5 forned due to a heat treatnent, and an Al atom diffuses to an
insulating filmand an active region (in particular, a channel -formation
region), which may cause operation defects of the-TFT or a decrease in

el ectrical characteristics of the TFT. Under such a circunstance, the use
of a metal mmtlehighl refiabhisy,andiwedl as heddrgetnegabirentcrééry pizzal IThera isret@l a

el ement havi a high melting p0|nt such as tungsten 10 (W and
nnlybdenun16%%?ﬁ |§T@HH§F@@FBHPl?@@é@éﬁqf¥H@1¢%§?%ﬁé%€@“of these elenments

is very high conmpgy t | T [ .
naterlalre5|st|V|ty L%%%ﬁw‘ﬁg U@%mﬁhlﬁbqg ﬁ%@‘%§&¥H378$g§é%o é%agng%geen
size is enl ditgedy cadwi 0 meanai€iAyrebeTOMRSojactiqisohlcdms hillodkewndfwlitibite, ard

met hod for decreasing a resistance g¥ maki ng wiring thicker is _considered.
However, WhdArmebdyg i dhedt Whakmery, prd amdagen diduygs e I@Sruiatmgsﬁ@m apd éedom

and an aper taH @e fe?télf (1h ri'Ja?thIil?IﬁgL ﬁgé) ete:l Q0 B Yon r%%{?%}f\,ﬁl}ﬁigh ma ausg ! ggra% when

thefllmthlc arger, crr &t Eely
to be CausEdie&IctsaoﬂlthE:f‘T‘qhoﬁ\dﬂSé@e&bﬁeﬁh@ﬁbcﬁﬂi@ﬂ%ﬁ&abt@n@t@@sfbﬂhB@FT.

t hree-di nensi ona{l\by, and coverage is degraded at the step difference
portion- of the MdAYSUCBUVMARYM SN RN G IVENTY antZsnathen W@tlhetanmngrﬁ hwé
foregoing i

n obj .nvention I ovi
wring that tf@”*@%&éymﬂ%aﬁlyemra?%ﬁﬁlémenbﬁaam o R sl Py T R E
manuf act yg i gwg SAGB/bd&Rn a(Mb))i ﬁgcm&e@nd%w@ém@e%swéa&ﬂ WdsBg
the 5 OCT 5 sane. Accordl hg to the present invention, wiring has a
I'ayer ed str glmangs isheery highctarspased agthathhi ofsAl (say dabl eal)conductive film
mai nly containing one or a plurality of kinds of elenents selected fromW
and Mo, or one or a plurality of kinds of

Table 1
wiring material resistivity [uf2cm]
Al 2
W 10~20
Mo 15~25
15 Therefore, when a screen size is enlarged, a wiring delay becomes a

problem. In view of this, a method for decreasing a resistance by making wiring
thicker is considered. However, when the width of wiring is enlarged, a degree of
design freedom and an aperture ratio in a pixel portion may be lowered.
Furthermore, when the film thickness of wiring is made larger, a short-circuit is
20 likely to be caused at a portion where wiring crosses to each other
three-dimensionally, and coverage is degraded at the step difference portion of the

wiring.

SUMMARY OF THE INVENTION

25 Therefore, with the foregoing in mind, it is an object of the present
invention to provide wiring that is ready for enlargement of a screen and a method

ot manufacturing the same, and a wiring board and a method of manufacturing the
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5 elenents selected fromWand Me; as a second | ayer, a Iom#resistgﬂbﬁ sane
conductive filmminly containing Al; and as a third |ayer, a con ity gtlia
filmminly containing Ti, whereby it is attenpted to |l ower a resistance
of wiring. According to the present invention, the | owresistant
conductive filmminly containing Al is sandw ched wth other conductive
films, whereby formation of projections such as 10 hillock and whi sker due
to a heat treatnent can be prevented. Furthernore. since the first and
third | ayers are nade of conductive filns with a high nelting point, they
function as barri &FCHEHRE ©OWRE CHERY TBY BUEHRy HIRINA DAY dmAPEBH STFFUSi Hy''t o

an insulati; 1l ti Lo LT, , I hernore N .an
Mnsul ating TS & Aol nBE MRS P e ARy Ehotalh O TR T o
with the w kimdy bf eldmdms retbctddhérotrhiw daddayés, Hiupat icans Asrabits odppeds foor
etching of the insulating fil so that contact can be easily forned. Wen
Al cones Pnelnesit selecigdtiiomn™ 1ol tYlpnps gtsgperdilayer-ahdpHriesstapbaRibctive
film, A cayse LG CONLLOS] g a t r esi €e.
rovever ¢ naprnEany Sk S ARGl A hulhahEE A paRe AR Rk kPR g

Ti, so that Ta, coRtagt it RShisdraMee BN ®RSy Fadiish@CHONWIiring0 BakbriiZe Wb rthog
materialmelting point ['C] A 660.4 WB387 Mb2610 Ti1675‘Eurthernpre, _
accordi ng t ¢resget pregBion, | gew-oesistant cepductizggldmofmaiig serlondng | Ay ap
made of a | owresjistant conductive film mainl nt ai. ni ng Al. have a taper
75 shape. BotMCEhE] e SRAREr e i Fsy BBy B RL AU PR R feb 28
portion i§s heMRANGROwhIsRet BEe BY §38RE uSABRhf LAAbE ?fbveﬁtédap%r@l@gh@ret efnees to
an angle forned by a 3 5 OCT 2005 horizontal surface and a side surface of

a material [tlay&rst aadr thivdr lagems, are rmadehef cordstnt f8psciith cakigbnpeltiog point,

conveni ence sake, the side.surface with a taper angle is. referred to as a
Caper s hane eGingtfe o8 iafricy L Sy ishraB pipBetafr 8t Siod frobg oIy ba

portion. insulating film and an active region (Table 2). Furthermore, when an insulating
film is formed on wiring of the present invention, and contact with the wining is

15 formed, the third layer functions as a stopper for etching of the insulating film, so

that contact can be easily formed. When Al comes into contact with an ITO film

(typical transparent conductive film), Al causes electric corrosion to mcrease a

contact resistance. However, the third layer is made of a conductive film mainly

containing Ti, so that a contact resistance becomes satisfactory.

20
Table 2
wiring material melting point [°C]
Al 660.4
W 3387
Mo 2610
Ti 1675

Furthermore, according to the present invention, at least edges of the second
layer made of a low-resistant conductive film mainly containing Al have a taper
25 shape. Because of the taper shape, coverage at the step difference portion is

enhanced. In the present specification, a taper angle refers to an angle tormed by a



5 A constltutlon of the present invention disclosed in the present5 QcT 7085
specification relates to wiring having a |ayered structure that*includes a
first conductive layer wth a- first width as a first |layer, a second
conductive laver with a second width smaller than the first width as a
second layer, and a third conductive layer with a third wdth smaller than
the second width as a third laver, characterized in that a 10 cross-section

of edges of hofigodtilr stirfs@Ndhetd VRle! aieice tha saeend IsRdUEh NS MAYe B
the third conductive |ayer has a taper shape. In the above-nentioned

constituti oﬁr€%@¢ieswrfiqagonsfcrrmmacn@ncfz gakdpyihh avdengriace [vayle neldpet aygdt us e
t hat | ud d first | made of
compound el A5Gt s MG SUiCa ROARICET 8 F Ay 8o DuBb R Gvel | FesBPEF an

al l oy 15 or pgripenmpound rral nly containing Al, and a conductive |laver (third

| ayer) nade of an alloy or a conmpound nalnly containing Ti. Alternatively,
the wiring i s charaostemiipad! blya p:av¢mgn‘aedtme:hsﬁ|0$ﬂriu¢hmpe:st1ttesped:iﬁchﬂi@es a

conductive | ayer (first . |ayer) of an alloy or. a c ound nain|y
cont ai ni ng Tl tEs, 18 R B $é‘y1é‘?fere SERISHH |t %Mh}?ﬁaé Brta gw’f&gﬁ Eryea
conpound majy,. @Pglt@id?hrhg ab‘hrstalQFeraazs%cﬁr‘?@g#ﬁ&dc\ﬁ%e|1§Vé?rw(tflh‘i Edoha%ei)y mde

of an alloy or a conpound mai nly contal ning exanple, as the first
| ayer, W V\NnaIMI than thédirkt \kreithaaﬂ absaacueédayeé\samma tbed apddudtayeelinyevithAd - Si
(2 %, A-T w9, Al -Nd % 18 wt% ., or the like can
be used. AstheWveCHPrW%éPan Tliw Seﬁorad ‘%ﬂdﬂf ﬁé 4 e 1@ HEH Béa@g@a126¢|ﬁ%§%dt a

layers can %I%S%Qé({{ﬁ(?l &Vec%éé%tf‘% éﬁgst | n t 5 sg%‘bn %E:IESmIJ Kﬁci;] udielRe! ”?IF fnz .

when 25 Al - orne ayer ere is a
(solid sol uﬁnielthirgi cohdndtive lugertihe artapérashape.whi ch an el ement such as Si can
di ssolve in Al . the solution degree is higher, a resistance is

i ncreased, and he[&tth? aBpsE-graEoned a‘l’fésé‘tmlff’rﬁiaﬂtfe‘ﬁlrm&'ﬂé cEfGeerizef fydayiig 2 ed

0 Uhe art o ARRORILIRE! HeSEL TLDRuGNR 1l s QL el 5 404 AL

depending u the resistance heat resis Wring,

and the sol d:(dnp@drubmhidly cbh@itin®@ W ancelRiveng 1 5ee (keasnBlayed rﬁa&')e &F dn ¥ 5
Tabl e 3 shows exanples of a resistance in each conductive Iaémr t hat

const i t dtSesOp EPAGound maningrangwdAl.riond Tapr@icgve hater 4thash élt)l médq alyer
made of  an, Al l{l{g ror 3 CO O?Uﬁl dg}naﬁrélly éé%rgtgpnax%a% \rjléng /ﬂtfl;rga 1v8y, Efﬁé/ ermo 1s

resi stance, 2'tdf
characterized by havmg a layered structure that includes a conductive layer (first

layer) made of an alloy or 2 compound mainly containing Mo, a conductive layer
(second layer) made of an alloy or a compound mainly containing Al, and a
20 conductive layer (third layer) made of an alloy or a compound mainly containing Tt.
For example, as the first layer, W, WIN, Mo, or the like can be used. As the second
layer, Al, Al-Si (2 wt%), Al-Ti (1 wt%), Al-Nd (1 wt%), Al-Sc (0.18 wt%), or the
like can be used. As the third layer, Ti, TiN, or the like can be used. These
layers can be formed by sputtering, plasma CVD, or the like. Furthermore, when
25 Al-Si or the like is formed in the second layer, there is a limit (solid solubility
limit) to the ratio at which an element such as Si can dissolve in Al. As the
solution degree is higher, a resistance is increased, and heat resistance is also
changed. Therefore, those skilled in the art may appropriately determine the ratio
of Si or the like to Al, depending upon the resistance and heat resistance suitable for

30 wiring, and the solid solubility limit of an element such as Si.
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5 Table 3 wiring materialresistivity [LtQn material nmainly containing
WALO- 20 WN1507220 material mainly containing AlAl 12 Al-Si (2 wt % 3. B(4. ?595
A-Ti (1 m9%8-10 AI-Nd (1 wt 9% 7-10 Al-Sc (0.18 w 9% 3.5*-4.0 materi al

mai nly containing TiTi50-60 Ti N130-200 Any etching nethod can be applied,

as long as the first, second, and third conductive filns having heat

resi stance and conductivity can be etched at a high 10 speed with good
precision, and erithtporl ishassofxapged iof s redstabie rapackedondaeng 1d4kemhaa dry
et ching net hod .using high-density plasma i s desirably used. An etching
appar at us UuSiHHIHETP T BavE, IS w@ﬂ'i:régwdvté% Tibde greth gtHwpyndustive deestmads §f
coupl ed pl | CP), j | : f taiLning hi gh-density
o asmm, For uerel A oA SndaPOATIE 5 B B8 Bt kB R
appar at us, witauhé ater tonavgeph@ssm (SWP) et ching apparatus, an |ICP etching
apparatus, a two-frequency parallel-plate excitation-type etching
apparatu®, or. the like may be used. In particular, the | CP etching

appar at us C’PQ\%}E%' s plasma easily, and is ready for enlargenment of a
substrate to"bé treated For exanple, in order to conduct a plasma '
treat ment wiwinnogimitepaeci sion, a 20 nethod of for niragsipliasimdy] appl yi ng a
hi gh- f requen@@teﬁhle[ﬁﬁfnii)ecmmﬁnéwa mw ti1-spiral cciljgﬁciz@ which a plurality
of spiral gqoil portions are connectej!j,ﬁ parattet vmmgéuzd npedance
mat chi ng cigecui-t)—is used. - Furthernmpte, a high-fredueicy 5 0OCT 2,0

el ectric pqweHeqlal mpigdy epypring 6b a | Oher el ectrode 2ol ding a subsfance to
be treated,] thereby supplying a bi asAlSl {Age%)her etzos~\hen the | CP etching
apparatus adopting such a mul ti-spirah;qo(] wig)used.g-8y,
Al-Nd (1 wt %) 7~10
Al-Sc (0.18 wt%) |3.5~4.0
material mainly containing Ti 11 50~60
TiN 130~200

Any etching method can be applied, as long as the first, second, and third

conductive films having heat resistance and conductivity can be etched at a high

10 speed with good precision, and end portions of the films can be tapered. Among

them, a dry etching method using high-density plasma is desirably used. An

etching apparatus using a microwave, helicon wave plasma (HWP), or inductively

coupled plasma (ICP) is suitable for a procedure of obtaining high-density plasma.

For example, an electron cyclotron resonance (ECR) etching apparatus, a surface

15 wave plasma (SWP) etching apparatus, an ICP etching apparatus, a two-frequency

parallel-plate excitation-type etching apparatus, or the like may be used. In

~ particular, the ICP etching apparatus controls plasma easily, and is ready for
enlargement of a substrate to be treated.

For example, in order to conduct a plasma treatment with high precision, a

20 method of forming plasma by applying a high-frequency electric power to a

multi-spiral coil (in which a plurality of spiral coil portions are colnnected in parallel

via an impedance matching circuit) is used. Furthermore, a high-frequency

th



taper angle is substantially varied dependi ng upon a bias electric power
applied to a 5 substrate side. Therefore, by further increasing a Hi(Es] 2005
el ectric power and changing a pressure, a taper angle can be changed in a
range of 5 to 85. As gas used for etching the second and third | ayers, a
chlorine gas is desirable. For exanple, SiCl4, HC1l, CCi4, BC13, d,, or

the li ke can be used. As gas used for etching the first |ayer, fluorine gas
i s desirabl eleckar povi€r iexisvpdpplicliF3 2 10F4r clectr@]e IGHBIngor sittseunice ke be arate,

used. Wen ﬁ chlorin?_gas i.s introduced sinultaneously with a fluorine

gas, an et cHISHEPY BP@YIAE fivdas Yolkge ths/elo- i s enhanced, which is desirabl e.

Furt hernore, by a i j:1 r, T, i.neludi ng
t he above-nenti on{é}él%\éﬁéﬁ%&(g?%@égqlﬁq%gg?%%“? Elgg%@géeg%gfde “@5 \?\j31 ﬁlﬁ%}%afr& 21% tL g‘p‘lered
by using 1lpanah@P iebedstdigiatiptaeidd depédiing uen a Byastageritc pgwiehepgidges ©f
the wiring, coverage of filns to be formed in the |ater processes can be
made sat i sf 8EsHR{E Sifler t hbesbugel wlHthes Medcasditsa blastlsiic pRecedybshireinge
first conductiyv a are desirably tapered. orti havi ng a taper
shape (i.e. ,gpéessléllﬁé%{%pooerrtapglﬁ)C%?lsbe%%a%{%egG?%na {%ﬂg‘félfg IEIOO S)J(;verl apped with the

second conducti veAk aygrusedntbrt &iehiiedible efcohfl @nd0thieYiLR < of IcBEpdRAsad ¢s t hat
obt ai ned by subtracting the second width fromthe first wdth. It is also

desirabl e t fetirable sEUordEbhducts P& Qlbs B, (dpear die likpaan heusather angl e

horeor 15 e |RUaeE, LA nat il RS SLAPRLEHILAN fls MO IR e

conductive |ayer’ &t ¥

layer isid apedggle, &Y, AHECLBPEE anglig 1iRETBRThel SscAmday et @nbiiad loys e
same as that of the taper porti on of 25 the second conductive |ayer. The
consti t ut i omtfoshuce@ almuliangoutle witle seflworineygast iaoretelehatrels motha fmst hodr of a

manuf acturing wring. c i Si the steps of: formng a first-shaped
conduct i ve C@Wé?d’c‘ghfﬁggp%raﬁ%‘am nation of a first conductive layer, a
second conducti VeFﬁxﬁY&fmre,ad}ﬁal@o&ﬁigr ﬁec\%ﬁlﬂg%l Vel @Y@eré&f‘stﬁ&th&siﬁkﬁhﬁ
surface: etching the first conductive 30 I ayer, the sSecond conductive Tayer

and t he t hi the abonduotnticaet apedudtivefloyars,ahé edges ddCie 200/ sec@peres gpedhg

conductive la cqQnpri si a lam.nation of the first conductive |ayer
Wi th a i st i BaHCHIRS SuBoh OF Sl i VoY (FEPedie RIS SsEcdRd Nt FOVEIrer a

third Condij'f:fﬂﬁ@t }tﬁ’%ﬁfnﬁ@dtiﬂ e famrrp‘iioc‘fgsgésman%@qn;%ecﬁiti@ﬂicw}?. second

conductive [ayer w
In the above-mentioned constitution, the edges of the first conductive laver

are desirably tapered. A portion having a taper shape (i.e., a taper portion) is a

region that is not overlapped with the second conductive layer, and the width ¢f the
20 region corresponds to that obtained by subtracting the second width from the first

width. It is also desirable that the second conductive layer 1s tapered, and the taper

angle thereof 1s made llarger than that of the taper portion of the first conductive

layer. Furthermore, it is desirable that the third conductive layer is tapered. and

the taper angle thereof is made substantially the same as that of the taper portion of
25 the second conductive layer.

The constitution for realizing the present invention relates to a method of a
manufacturing wiring comprising the steps of: forming a first-shaped conductive
layer comprising a lamination of a first conductive layer, a second conductive layer,
and a third conductive layer on an insulating surface; etching the first conductive

30 layer, the second conductive layer and the third conductive laver to form a
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the second width and the third conductive layer with the third wdth to
forma 5 third-shaped conductive |ayer conprising a | am nation of 5a0fifr 8835
conductive layer wth a fourth width, a second conductive |ayer with a
fifth wwdth, and a third conductive layer with sixth width, wherein a
cross-section of edges of the first conductive |ayer, the second
conductive layer, or the third conductive |ayer has a taper shape. 10 In
t he above- nerbhndubapacionstductive dayert benpiising g ilenmhaoacifethcz@dt hyntastiveg a

| ayered structure ingcluding a conductive layer (first |layer) made of an
alloy or a 18&6%*58&@&%%3% é&ﬁﬁ%%i:wuwW%YBd@h&ﬁm Ve mdysidtly dad gnditdayer )
made of an : - L Qi - Ict |

ever (e B R ATt T i BORBD R0 BB e LR,
Al t er nat i vetlhy, seched widiingnd shd Shebafoadtuetivez debyittavhanghiad ayer edishr uct ure
i ncluding a_conductive layer (first layer) made of an alloy or a conmpound
mai nl'y cént SiRrhgPd corde@ivguaysveonpERe (s beyRgion af arhirshaiedytivadaygn oy
or a conpo i i ni C ugkive lay thi er)
made of anu‘gﬂflg fgdrl%%%g@trtr%ognsgg%al HPI@‘&%&&F algggngﬁtFi S ﬁl—'ﬂﬁ?tvﬁ{gﬁgm@ed gbl])}/l;&'

al | owi ng- t hepnthieling li@rhaiie sixthayeitedwhkrdit talt@sk-8edtitti 6f ed2€s bhehe first
above-nenti oned conductive |ayers, the edges of the wiring are tapered by
using an |€mdciys ychetheogeond corduciine lagy, paper gl ernslusdye saysf heha

Wi ring, covt%rglgsﬁla of filnms to be formed in the |ater processes can be nade
sati sf act oryP I'T'%PHe above- mentioned constitution, the edges of the first

conductijge | ayer Inar@asieelmellivnddarfketion MRMirap ifaNimseAzdBPEhasiiape
(i.e., a taper portion) is a 25 region that is not overlapped Wth the

second condagtiedestivafize ingludinghe candudiivef layére(lisglayer)cmade siyomdsllaso ot kat
obtai ned by subtracting the secopd width fromthe first idth It is also
dosi 1 abl o L HEPERE EEIO BB Ay e e B g o3 G Y 4Bl Y ang! o
thereof is gBgeoBbERI i@y dRdlinRk ANGnbaP&IndReitd Y eP thi8afdr) Hade of
conductive l|ayer. Furtherfore, 1t is desirable that "'the third conductive

| ayer is taperadldy anch 30ntpgoent apeinlpngintainher dof  iAdteraatevedybgteantiiialzl 3 t he

same as that, of the taper .portion of 7 5 QOCT ;. 2005 the second,conduct.ive
e i R e SRR A SR BHR i T SreaYs S8 Rl RS honr o

H G LI C111113de of an alloy or a compound mainly containing Mo, a conductive layer (second
1ayér) made of an alloy or a compound mainly containing Al, and a conductive
layer {third layer) made of an alloy or a compound mainlty containing Ti.

Furthermore, by allowing the wiring to have a layered structure iricluding
20 the above-mentioned conductive layers, the edges of the wiring are tapered by using
an ICP etching method or the like. By tapering the edges of the wiring, coverage

of films to be formed in the later processes can be made satisfactory.
In the above-mentioned constitution, the edges of the first conductive layer
are desirably tapered. A portion having a taper shape (i.e., a taper portion) is a
25 region that is not overlapped with the second conductive layer, and the width of the
region corresponds to that obtained by subtracting the second width from the first
width. It is also desirable that the second conductive layer is tapered, and the taper
angle thereof is made larger than that of the taper portion of the first conductive
fayer. Furthermore, it is desirable that the third conductive layer is tapered. and

30 the taper angle thereof is made substantially the same as that of the taper portion of

7




an insulating substrate and wiring, characterized in that the wirlina has a
| ayered structure including: as a first layer, a first conductive Bayet 2005
with a first wwdth; as a 5 second | ayer, a second conductive |ayer with a
second width smaller than the first wdth; and as a third layer, a third
conductive layer with a third width smaller than the second wi dth, and
characterized in that a cross-section of edges of the first conductive

| ayer, the gecenshdondlictivyeayeayer, or the third conductive layer has a
taper shape. 10 In the above-nentioned constitution, the process of formng
the wiring is charasanmstifyieg ¢ifhe pesenl Eyaatiet rakees fq mwwambydr@dmlaiﬂmmg W

a conductiv fhéu”éudgktws draPeOQﬁcf'um a2 éﬁar%&”ﬂ & ﬁP@%‘ﬂ%é WnB'c"rH?g bYed

cont ai ni ng are eac I"owed y eétching wth a

mask. Furt hﬁhﬂmh%, inchudite as @bﬁtseierpeﬂta @ﬂﬂﬁd:o@l@ﬂ&ﬁ\ld e OWitht heirprvoiees sisaf
formng the wiring is characterized in 15 that a conductive film mainly

cont ai ni iy ¥song lewidacesans ¢quducies Hvpr aott aispeang with sardentwondadinsyve

fil I t t f ol | d b
ct chi ng wi {R Rkl s Ehno BERVRBicbE eise SRR PURTSostn SR T e
first. COﬂdUﬁl%I ¥Roh@Weidth, 4Rl Qﬁa'%hét@ﬁkéﬂ iRREses cr&s&@l’:tﬁér@'&f hﬁi‘gh@%f aht aper
shape (i.e., a taper portion) is a 20 region that is not overlapped wth

t he second ewntgtve Jayeraihersecamd comdiohivdtiayat ot ec theyl orndstivedpendsistao
t hat obtai ned %iwsubtractlngthe second width fromthe first wdth. It is
al so desirafiP& YKRE- t he second conductive layer is tapered, and the taper

angl e theyeof is jyage db%'ir&%enttﬂ&ﬁgd tBaktiflion et B@éssQﬁr&)'rﬁﬂqoofhet Qidd St

conductive layer. Furthermore, it is desirable that the thitd conductive
l'ayer is tacpim:rmdczrlwnidxrﬂﬂlamecbmﬁlmtwar@llne m:luebeobnnammngdﬁ sutsstdantivalflly t he

sane as that of the taper portion o second conduyctive | ayer
Furthemoremaf% CEBW%QIPSLM 3Rd 80 PV% Hﬁl{nﬁ qw&&t@ﬁ!ﬂmg ea{ﬁ.sa%kﬁéwak es

to a meth F BRI BRLM! Il Red iy NGRRAT FinCRARACE er 'F%Etﬁ{elt?%{or'encl'n

the steps of. ormng a first conductive®layer on an insulating sur ace
formng a saénnrredn&&mmﬂchmtmmeoh,agherpmmsslméftfmrmslg thondtiag iy ehdrayterized or m ng
athird conductl ve laver oil 8 - 5D QCT 2005 the second conductive |ayer,
and et cHi*ngighe coppesiiveotibmmanly frgiripingeMoag g digieoliin maleneRritipve

laver with ﬁl,taehgle{i BRELRR: film mainly containing Ti are stacked on top of each other,
followed by etching with a mask.

In the above-mentioned constitution, the edges of the first conductive layer

are desirably tapered. A portion having a taper shape (i.e., a taper portion) is a

20 region that is not overlapped with the second conductive layer, and the width of the

region corresponds to that obtained by subtracting the second width from the first

width. It is also desirable that the second conductive layer is tapered, and the taper

angle thereof 1s made larger than that of the taper portion of the first conductive

layer. Furthermore, it is desirable that the third conductive layer is tapered, and

25 the taper angle thereof is made substantially the same as that of the taper portion of

the second conductive layer.

Furthermore, the constitution for realizing the present invention relates to a

method of manufacturing a wiring board, characterized by including the steps of:

forming a first conductive layer on an insulating surface; forming a second

30 conductive layer on the first conductive layer; forming a third conductive layer on

8



In the above-nentioned constitution, the process of formng the wirin~is-:
characterized in that a conductive filmmainly containing W a congu tCiTv?[m5
film 5 mainly containing Al, and a conductive filmmainly contai ni%g Ti

are stacked on top of each other, followed by etching with a nask.
Furthernore, in the above-nentioned constitution, the process of formng
the wiring is characterized in that a conductive filmmainly containing

Mo, a condubite seeofid comdraitivk yaxponaral elichigg th firstnd third onddigttivedafdrk m boiml| y
containing Ti are stacked on top of each other, 10 followed by etching
with a mask? SRUYHEE eé,““ﬁi/a é%éﬁpﬁtj)”t he wiring to have a | ayered

structure incl udi gt fifv@hAMAIIRALIM %ti%ﬂnﬂiécﬁzio‘é@s#c?fyﬁ)rr%iné tt'!‘li‘e E@Sﬁ%‘;&f

Q
the wiring are tapered by using an 1CP etching nmethod or the Ii
t aperi ng t heh&dgeszaf it hkatwk rdonductoevBimgeaaindf cbnlaiing oWbe tardvedve rfilhhe
| at er processes can he made satisfactory. 15 In the ahove-nentioned
const i t utd ofaiRlfeostgeagohl.ang ¢ PPRYutiyRdilar mpanly fpoamnigge s Fagicy on
tapered. A porticop, havyi (1. B r i | S @ ke
regi on that R]l(bstolrflo?acglv\eélrﬂf&gio(|’c:)r85{’3“\5/%ng{l hg? ﬁée%gglggoﬁﬁt’hc%n ugfgi ve rgfygr?,}’réénﬁl tﬂt]f’e
wi dt-h- of t hgboveegieationwl cRSHONGS, the pridatssalftfaimed thy vatipriachimgetibel d#econd
wdth fromthe first wdth. It is also desirable that the second .
conduct i ve fhabarcomduetifefibg maAly ¢rdapgeMa@ cigretithERBdRalny feainiHg ger
than that of,,the I rtken of the fir nductive, | r.« Furthernore,
s dosi r ab 9 hAPRhHERG IR BlinhlEo b JRIN ShbUTL b R Gr A2 R s

angl e t her efiflidvee acﬁmlgsv{ramhirﬁdsky the sane as that of the taper portion
of  the second conductive |ayer. According to the present invention, a |ow
resi stance can bdwringed thalleging the ngirkng @ kavept dvescheauaiet aplusitgor
processes o nuf act uri ng conventi.onal .. W rin wi.ring board. Therefore,
B Geor ee. of UgaBRgR HrtiaaEhERP AN 1 pE s G 3hs Wil RBESH S o G be
enhanced. ShN¢EpWitEHing mhdikdd e theCiRAUCBY Vipekia¥ 8RS eddst 6F detvRiPRIE, SHaREge
satisfactory coverage is obtained. Because of such advantages, in a

seni conduct of fikheyiccls fremeddr theeldtdyyprogessastdandermadd satisiaseorli qui d crystal 3o

g o0l deviCe, YheyRrsaent SOl Lo Syl AR for el apsept ol 2
operation gRAIRGLENY Sbkfed. and pheidiARhvihba %Eeﬁ BRapReMeC 0Nt PorG®Y)i € L O
be enhanced. These and ot her advantages of the present invention wll
beconme apparegmin that is not overlapped with the second conductive layer, and the width of the
region corresponds to that obtained by subtracting the second width from the first
width. It is also desirable that the second conductive laver is tapered, and the taper
20 angle thereof is made larger than that of the taper portion of the first conductive
layer. Furthermore, it is desirable that the third conductive layer 1s tapered, and
the taper angle thereof is made substantially the same as that of the taper portion of
the second conductive layer.
According to the present invention, a low resistance can be realized in
25 wiring by a simple method suitable for processes of manufacturing conventional
wiring or wiring board. Therefore, a degree of design freedom and an aperture
ratio in a pixel portion can be enhanced. Since wiring includes conductive lavers
with a taper shape, satisfactory coverage is obtained. Because of such advantages,
in a semiconductor device represented by an active matrix type liquid crystal

30 display device, the present invention is fully ready for enlargement of a screen
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to those skilled in the art upon reading and understanding the follo \6/I 09,0
detailed 5 description with reference to the acconpanyi ng draw ngs BRI E#DD
DESCRI PTI ON OF THE DRAWNGS In the acconpanying drawings: FIGs. 1Ato 1C
show an exenpl ary concept of the present invention: 10 FIGs. 2A and 2B show
an exenpl ary shape of wi ring produced according to the present invention,
FI Gs. 3A and 3B schematically show the shape of wiring produced according
to the preséhiscinbent dncremeds areaAof o2 4axedhpwtian, exbigpl alrlcg/wg HapeCframdit i ng
produced ac e nve to 5C show an
exenpl ary s%lgaﬁgdggﬁ\lfﬁsﬁn#g QDIB%Ce%%gé%lg}c&}“ﬁﬁ(xto&de‘flﬁg%? S llCF(gl:ventl on;

FIGs. 6A to 6C shpyesamn@X&R®l addansaper ehc Wdskit @vBnsiced Lresak C&?ﬁgre'h

the present invention; 20 FIGs. 7Ato 7C show an exenpl ary conce

present i nventliosa;skBiedsin 8k o umna]c@diegcmsi weEleritorEhg vhews! 1¢W111gs¢ ¢iat1¢thg

processes Od manuf act.ur fglg %ﬁ TFT and a,TFT of a driving circuit;

FI Gs. 9A Y o"GETRIED Y Bt &' F‘IWCEU\BMMHF%QWN&W%Q processes of

manuf acturing a pixel TFT and a TFT of a driving circuit; 25 FIG 10 is a
cross-sectional view show ng processes of manufacturing a pixel TFT and a
TET of a driving circuit BREEGDHAICREPBEION DN ITER DPRAWINGE confi gurati on of
a pixel TFT, FIG, 12 is a cross-sectional viewillustrating processes of
manuf act uri ng an "8 PG THRATIEE Tﬂ}’éﬂgﬁi qU| d crystal display device; 30 FIG
18 1s a cross-sectjcana il Rhdi Uitk RGPE 8Pl dBNHIAGHHA! NO an 10
active matrix type liquid crystal |sp eV| Is a
cross-sdati onal s}fIlecQArzajdZ/Behmmfanaexdmwmghaper@ﬁmtnr@r@ioaucmcbmjco:(bmsz td on
of alight-emtting device; FIG 15A is a top view of a light-emtting
devi ce, andheREEserE MYelqN; 5 cross-sectional structural view of a driving

circuit and a pix@l;PosAi @il Ofp t&ﬁemancaﬂy show the shape of wiring produced

according to the present invention;

FIGs. 4A to 4C show an exemplary shape of wiring produced according to
15 the present invention;
| FIGs. 5A to 5C show an exemplary shape of wiring produced according to
the present invention;
FIGs. 6A to 6C show an exemplary shape of wiring produced according to
the present invention; -
20 FI1Gs. 7A to 7C show an exemplary concept of the present invention;
FIGs. 8A to 8C are cross-sectional views illustrating processes of -
manufacturing a pixel TFT and a TFT of a driving circuit;
FIGs. 9A to 9C are cross-sectional views illustrating processes of
manufacturing a pixel TFT and a TFT of a driving circuit;
25 ' FIG. 10 is a cross-sectional view showing processes of manufacturing a
pixel TFT and a TIT of a driving circuit;
FIG. 11 1s a top view éhowing a configuration of a pixel TFT;
FIG. 12 is a cross-sectional view illustrating processes of manufacturing an
active matrix type liquid crystal display device;

30 FIG. 13 is a cross-sectional view illustrating processes of manufacturing an
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light-emtting device; FIG 16 is a cross-sectional structural vi.evg f{;?a_,..,,,,;.r
driving circuit and a pixel portion of a light-emtting device; FI'Gs. 1 A0
and 17B show an exenpl ary concept of the present invention: 10 FIGs. 18A

and 18B are cross-sectional views illustrating processes of manufacturing
an active matrix type liquid crystal display device;, FIG 19 is a
cross-sectional structural view of a pixel portion of a light-emtting

devi ce; FIl Gsctivg0hatrx 2pCligholwrextangikelay dbvaesem conduct or device; 15 FIG
21 is a cr oss-se%:ﬂf_ﬁ)g@l .view illust (Eti n Ejirl]ocess szgf manuf a_ct(uri‘ng_ a

pi xel TFT and a oft § UFTAFFAEFHONAE S PSR o Y @F A dRRSHEET Cafl yPshows
the shape 0of,MW.hid19, RARdLsEE, AS ing to the first etching condition. 20
bracR! o o gtteh e R R ASROEE 1O el nafter, the present
invention will bdldestIAhbieda byp waywobl anlighttaisittiag ideeiceraodi FEht 1B tik a
reference to FIGs., 1A to 1C. In the present enbodinent. a wring board
provi ded Sni FI9SHSERAOB2k SHEEE]eVISH HLTETIIHING | UMY BHE JPESBNPOTIAY et iToh
will be desgribed.... i.-rst, a base insulating film1l is formed on a
substrate 1 éﬁﬁg?%%édgﬁgé’trate 10, a glass substrate, a quartz substrate,

—-a Silicon substrdil€. 1& Blastkssesidns] s@li@urah viedt af astbghg atreuit antilexixbl e
substrate, or the |like can be used. Exanples of the glass substrate
i ncl ude t hoBR¥URRIKE R lighd-emitingodevdteass such as barium borosilicate glass or

al um nobor o5t |1 cat1e,s9) 38g it NELIOA Exehel LSXI B BHORLLAN R AQEET e to

a fil mshaped substrate nmade IC resin, or

11 -50C1oT 2005 IHIGR. Sl c@rdUgBOsrederdsSBedtfonibnuénctillueeathy Beddigsed of
flexible substrate, |ightweight can be expected. A barrier |ayer such as
an Al fil m paAndRctusing angagyveapairix type ligadsoystalidisplpdiiaesd- | i ke car bon

(000, o) o A S0 L S ab el B e L BYRE°5 L
singl e | ayefgiateritiiyd Hévib@yer in order to enhance durability.
F1Gs. 20A to 20C show examples of a semiconductor device;
15 FIG. 21 1s a cross-sectional view illustrating processes of manufacturing a
pixel TFT and a TFT of a driving circuit; and
FIG. 22 schematically shows the shape of wiring produced according to the
first etching condition.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, the present invention will be described by way of an tllustrative
embodiment with reference to FIGs. 1A to 1C. In the present embodiment. a
wiring board provided with a gate electrode of a TFT utilizing the present invention
will be described.

25 First, 2 base insulating film 11 is formed on a substrate 10. As the
substrate 10, a glass substrate, a quartz substrate, a silicon substrate, a plastic
substrate, a metal substrate, a flexible substrate, or the like can be used. Examples
of the glass substrate include those which are made of glass such as barium
borosilicate glass or aluminoborosilicate glass. Furthermore, the flexible substrate

30 refers to a film-shaped substrate made of PET, P_ES, PEN, acrylic resin, or the like.
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Furthernore, as the base insulating filmdll, a base film 11 made of an
insulating filmsuch as a silicon oxide fllm a silicon nitride fid NOeT s
silicon oxynitride filmis formed. Herein, the base film1ll with a .
doubl e-l ayered structure (lla, Ilb) is exerrpl i fied; however, the base film
11 may be a single-layer filmof 10 the insulating filmor may have a
multi-layered structure of two or nore |layers. Note that the base

i nsul ati ng Kid senregndvstorbevicrirethnuTieneddysem C o fldudi osutisayer ligﬁlxif@othtor med

the b i | at fi | 11. ' Th d i db
Corm ng a SEiR BbRAUETGr 1 FHAPE HOBh sSos ot T it e ABy: ARnsin fet hod
(sputteringearbfiC¥in @iASIR-VPca®bf- IDLAP e?cr?/%tr%'nlﬂﬂ' ﬁgntbﬁes?fear@l@?(QQH%t or

filmby known crystal |1 zation (laser crystallization her mal
crystal | i zati enfronheurfade or ystt bbthi z2afromnswéicegaral aalbea:liwsirtcsmcbtf asfleibkel ,

etc.), and atternln rystal line sem conductor fi|mto haveadeswed
shape usi’ng® Strf‘ﬁelﬂéta Sﬁ%?%}@é&f aﬂ%mgéﬁ‘?rdﬁr? ttBFnh%fV@rdui@m@’ formed to a

thi ckness of 25 urfidimdh GRIELYUAD! ey At 1001 ) oalbeng: 19 AQERELou! ar

limit to a material for the 20 crysta sen conduct or owever, the
cryst al | i nenselaiicg rfduc soch faslarnsﬂn:pnb@xldarfelherals[ucohommfﬁa@b dflmsidri £ afijcom
silicon- germanlum\(nge all oy, or the |ike, ,,,an insulating film113 is

formed so a&WHTdsfdm isHermedy Jdnsimntihe b?%‘fyféllm 1&2%“@@%@4%4%? SIeGtn 13
is formed tq, aYPoQ%s%QEﬁEHﬁ@& ﬁ’(gwélspert Hleléaggrfmnsﬂ Rt ?Qﬁi\@e fhve ef film of

singl e-1 ayere ucture or I-1ayered structure of "arinsulating film

25 cont aioni thg iasdlheen fiby: @ &smh;@éth @nulsipluy&redlmctuT@leltmblatmmg lhiydran 13
s to be a .y gate insulating film Next, a first conductive film 14
(t hi ckness:N @%t tho hasmipsulating ébmanay Baderctoarpeds i | m 15 (thi ckness: 100 to

800 nm, and a tl”fhe?ag%ggﬁl qdu%g)é la%lfl i Ifo[rH‘xe nesal COO tOFL:hgpﬂg rﬂim ig

| ayered on the insu i'ng rern, nd ive s nay be

formed by spwi t@hicogdudibaiier €YDy o@talﬁétebylflsﬁmngmi S@lﬁlcbhguégr 51 GHitR QG5
first conductive film 14 contacting the insulati nﬁ@’%m 13, a conductive

filin (W amerphies steecule biaiingvwoomegios tguirore, D, pesusedVed &s )t 0
Pormat1 08 ragefing el iR TEY REeBarkiRiBadth Lisf 7 RaME o0,
| owresi st Qﬁérrﬁélrtq%gﬁl'h!%(ﬁd |th‘:1§1’341 crfialfizatid¥ nsthe a&aﬁily@sucﬁ’tagr nlckBRI ALY,
containing Al may be used. As the third conductTve. fil
and patterning the crystalline semlconductor film to have a deblred shape using a
first photomask. The semiconductor layer 12 is formed to a thickness of 25 to 80
nm (preferably, 30 to 60 nm). There is no particular lifait to a material for the
20 crystalline semiconductor film; however, the crystalline semiconductor film mav be
preferably formed of silicon, a silicon-germanium (SiGe) alloy, or the like.
Then, an insulating film 13 is formed so as to cover the semiconductor layer
12.  The insulating film 13 is formed to have a thickness of 40 to 150 nm so as to
have a single—la_yered structure or a multi-layered structure of an insulating film
25 containing silicon by plasma CVD or sputtering. The insulating film 13 is to be a
gate insulating film.
Next, a first conductive film 14 (thickness: 20 to 100 nm), a second
éonductive film 15 (thickness: 100 to 800 nm), and a third conductive film 16

(thickness: 20 to 100 nm) are layered on the insulating tilm 13. Herein, these

30 conductive films may be formed by éputtering, plasma CVD, or the like, and as the
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conductive filmminly containing Ti (Ti, TiN, etc.) with a | ow contact

resi stance may be used. Then, a resist nmask 17a is formed using 3 8dtohddbs
phot omask, and a first etching process is conducted in an inductively
coupled plasma (1 CP) etching 10 apparatus or the like. Due to the first
etching process, the first to third conductive filnms 14 to 16 are etched to
obtain conductive layers | 8a to 20a having taper portions at edges as

-shown i n FI Grst kbddudiweidnd £tohiadgnpriec asalitisgcipdudt adednduaivd GRnetwhi ng
apparatus or the |ike, using the resist mask 17a forned in a second
phot ol i t hogMaYRy Mt Géeh g4y icontagning M aniMo st treussddorid te peticngdpRedess,

the second 89[?9@%%}%%%& YBL AR ANgo § OJ‘S CBQ ?forQrP %c'itrké’l%gba gﬁd%%‘%%rﬁi 5

selectively e tain a secon con Ve Tayers

conduct i ve {ryReohdBoaduEReWIIm mth%wlr@sm@m tcngiut:hee s@eond, atichi ng-sc,
process, the resist mask 17a, the first conductive | ayer 20a, and the

i nsul at i ig Al+9h ettd mrialy Corfhiniyg éd osdbe vsedor rhsathe dlird condikivie 7B 264 r st

conductive | av and. n 20. i.nsu 1b T e first conductive
ayer oon @ epfe dpelRil GRARRER Jiooh Shhddu M8 ke FEIEHER &
second mndtﬁm§y@)we@nd the third conductive layer 18b has a third wdth
(WB). The first width is |arger than the second width, and the second
width is |arger tHem, taheesishimagkwl Gt Is. fomwémsmg A soraier phatosuplpr e¥k a ffinsm

reduction of the insulating film13, etc 25 i s .con cte irst
and second %tFﬁ’ﬁ’gnar%eﬁ%é%s flucted i, gp | o §C Y Gupk P S{Crhgﬁtt ure

(layereq st pueianeoPind fike.t hphd t&ﬂﬁ%‘ﬁ% Eféﬁﬂgﬁ;ﬁ%&es%sﬁe ﬁr@?t&ﬁ%%n@ﬁ@@@&t Ive

| ayer 19b, and the first conductive layer as shown in FIG 1C can be
fror med, t hefibni d4nt pér ticceitched Ito mkﬂamEtcmldnutgvm%yebfe 18anduzite tavimgetaphs
descri bed above, acc(%ﬁ%ll ng to t,h% 8r§ ent invention, a gate line is 30

f ormed of IB%—thE%P%‘f RORLR §E éers Therefore, even if the area of a

pi xel 13 - -sggélcpg{chlr%n% o%e%nlls%rogagcteﬁ he RIKY e ptI% ggzﬁjg%i‘gtﬁé Loty

driven. Needl ess to sa resent 1 nvention i1s ap to various
W ring as wekd, dimgathgatsist inask 1antbrivedvih i sagondplastdlisdotaphireratdass ag if iqr med
t hereon can_be manufactured, Furthernmore. accor di ng to the present

i nventi g, Bperathescemar eehing mrores, Hirasecend apnduaiyedeyer 1% seditkoHYkt or
device wth &%Etl\% Hy@g 1%8 %egelé&Weﬁ?&cﬁ@dqtobgbtgfﬁhflgecc%gd conductive layer 19b

and a third conductive layer 18b as shown in FIG. 1C. During the second etching
process, the resist mask 17a, the first conductive layer 20a, and the insulating film
13 are slightly etched to form a resist mask 17b, a first conductive laver 20b, and an
20 insulating film 21b. The first conductive layer 20b has a first width (W1), the
second conductive layer 19b has a second width (W2), and the third conductive
layer 18b has a third width (W3). The first width is larger than the second width,
and the second width is larger than the third width.
Herein, in order to suppress film reduction of the insulating film 13, etching
25 1is conducted twice (first and second etching processes). However, as long as an
electrode structure (layered structure of the third conductive layer 18b, the second
conductive layer 19b, and the first conductive layer 20b) as shown in FIG. 1C can
be formed, there is no particular limit. Etching may be conducted once.
As described above, according to the present invention, a gate line 1is

30 formed of low-resistant conductive layers. Therefore, even if the arca of a pixel
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The present invention with the above-nentioned constitution wll be . .
described in detail by way of the followi ng enbodi nents. Enbodi nert$ 080 2005
The present invention will be described by way of enbodi nents; however, it
shoul d be noted that the present invention is not limted thereto.

[ Enbodi nent 1] An exenplary structure of a wiring board provided with a
gate electrode 15 using the present invention will be described bel ow
First, a bapertiorsud ablanged,ithm fditel sad drenmedfioendy sditbed, ateeliless A $he the
substrate 10, a glass.substrate, a quartz substrate, a silicon substrate,

or a netal P&IEEEFYPRIGH S2RPlesb ta varipes Makae ¢f tlas 3 gdeliaei fyl ¢ MRS

" formed ther . sed.:., FL r | ast | L rate .0 eat
L osistance oPTin TRk Shing THIAS! Tiiifon o BE LEnHRRLEE C AHOERNE
present enbadiarding, taatiy pssesubstanabe, Opddfion prhadicadtiby «Gar rliagilce. )f was
used. As the base insulating film211l, a base film 11l nmade of an insulating
film such agmicogipetepdewss dathysuchhwising formen therean ¢fa g enhanesd.a sili con

itride filmi f - il Jd with a. bl e-. d
Stracture (11, 1785 Reogs iEREbR il REaEokt Minhiodl Dot Sl b %2

si ngl e- | ayededdribedah detadl dyney af tHrdfollbiMing embi@yndhayve a nul ti-1ayered
structure of two or nore layers. Note that the base insulating film may

not be formed. In the present enbodinment, a silicon oxynitride filmlla
with a thickn ssd.of t50 nm (conposition ratio: Si = 32% 0 = 27% N = 24%
H=17% vvasnfoorrlr%lal.lsThen, a silicon oxvnitride film1l1llb with a 30

thi cknesgp of 100 TH: bRABRORVENSEH HAll 1bR:deStribed38yavad of aI8diMemmis! Yowhver, 2%
was 14 5 OC T 2005 tormed. Then, a sem conductor layer 12 is formed on the
base i nsul attishguid bemated that Thepseantdoncusmos npbaleited 2hdrstoobt ai ned by

form ng a sem conductor filmw th an anorphous structure by a known net hod
(sputtering, LPCVD, plasma CVD, etc.), 5 crystallizing the sem conductor

film by knowm%gﬁltl@{tlli]zati on (laser crystallization, thernal
crystallization, thermal crystallization using a catalyst such as nickel,

etc.), and patteAningnifiaycstystak| ¢ine vaeing dendliptoridéd ittt o gutdelictrede
shape usisnguginfgltl{les i[)resent mvention will be described below.

First, a base insulating film 11 is formed on a substrate 10. As the
substrate 10, a glass substrate, a quariz substrate, a silicon substrate, or a metal
substrate or a flexible substrate with an insulating film formed thereon may be used.
Furthermore, a plastic substrate having heat resiStance withstanding a treatment

20 temperature may be used. In the present embodiment, a glass substrate (1737
produced by Corning Co.) was used.

As the base insulating film 11, a base film 11 made of an insulating film
such as a silicon oxide film, a silicon nitride film, or a silicon oxvnitride film is
formed. Herein, the base film 11 with a double-layered structure (11a, 11b) is

25 exemplified; however, the base film 11 may be a single-layer film of the insulating
film or may have a multi-layered structure of two or more layers. Note that the
base insulating film may not be formed. In the present embodiment, a silicon
oxynitride film 1la with a thickness of 50 nm {composition ratio: 5i = 32%, O =
27%, N = 24%, H = 17%) was formed. Then, a silicon oxynitride film 11b with a

30 thickness of 100 nm (composition ratio: Si = 32%, O = 59%, N = 7%, H = 2%) was
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phot omask. The sem conductor layer 12 is forned to have a thickness of 25
to 80 nm (preferably, 30 to 60 nm. There is no particular limt_ to, 87 "
material for the 10 crystalline sem conductor film however, the AL
crystalline sem conductor filmmay be preferably formed of silicon, a
silicon-germanium (SiGe) alloy, or the like. In the present enbodi nent, an
anor phous silicon filmwas fornmed to have a thickness of 55 nm by plasna
CVD, and a d6rugd.on cont ai ni ng ni ckel mas hel d on the anorphous S|I|con

film The anorpho |I|con film enat ed  at, 500C f

hour, and subjectgg ﬁ%?%gfmﬁgMgf%feﬁ ﬁ% © {“g%ﬁc?¥%ﬂﬂziﬁ%hq§?ﬂ A raser
anneal | ng pmfée&&n&@ﬁdddm* RYENG2 GE Y5tadhdd lZyﬂiid)@ﬂnW@xSs&ﬁth@&&& leﬂf\,@ﬂilmaﬁ
crystal line silicon film The crystalline silicon filmwas patterned b

phot ol i t hograaphipheus Stflmtmmed:)}serhn@mdmctmd (spwyearing2 LPTHER, plnmianS¥Dateiny
film13 i s to.cover t conduct | ayer , 20 12

nsul aci ng (s s S K eRR e e g R g asma
CVD or sput tgEi( cPRtARzHNANEnRI %fﬁﬂilﬁza‘tﬁ%@f% 3 Chiafd s ECIPFS Bickel, . gjes ),

mul ti-layered structure of an insulating filmcontaining silicon.
i nsul ating fantirpal®riisg ttbe lveystalligatsemicswheabr fgnf id mdekined hhapp}sr esiegtw flr‘st

enbodi nment SI|I on ynitride film (co 05|t on ratiQq: = %

59% N = 79008 TS s BrisaicioTHaYss T 15 st thflckflfés ﬂﬁ%w éP asma
CVvD. Next, i t V€ fhihym 0 0 a
conductive ??%é?%ﬁm?gﬁﬂggﬁgsgj TQO ﬁéﬁg gﬁﬁ§¥§ﬁ§n157h51|%696§ U%&P%gﬁ ilm

16 (thi t&nesystallfie temik@adnopr éitre; hayevedihercryhalinasenadandgedor filnlBay be

Herein, these . conductive fil ns may be forned by s utterlng or .the |ike,
and as the Pr¢ferabileamgued siieot: iy Siqop- &%fﬁ%aa&m@ heal] qyser 1 Wee-f i Iothe 3, a

conductive fé)'ﬂ%f’éh( b M}%)nen:[ﬁ B?}%O:ny%ﬂl]com%ln? b )fOLIq?éI Ly E&penﬁ "ﬁ?] @f{ﬁ& \élf or

Mo may be u SO as to preven Ion O I npur romt e substrate

10 to a chanselm berpiminoAVIBGindm: sofutidhesmminig diskelths ixe¢ ondhe amdtitioiuy e
film15, a lgwresistant conductive film (A, AI-Ti. Al-Sc. Al-Si, etc.)
mai nl'y cont &lKCRGIM.  rhlje panazlens mbcem &lmhwagy debydrgaenared ff PRP1G, for oge

conduct i e o™ 18] AkiceRnt ol Mol el T idh £ 850- Qb a2, contag

resi st ance fese irst conduc i ve f| I m
14 made of anwalfxﬂgl [Ffbéés@lfﬁkﬁﬁﬁﬁ}wr@cﬂ?ﬁﬁallrzaﬁoﬁQ\ﬁd@ﬂﬁn@@dﬁl@@% ifvren hidrietdiineade

of an AL-Ti film
silicon film. The crystalline silicon film was patterned by photolithography to
form a semiconductor layer 12.
Then, an insulating film 13 is formed so as to cover the semiconductor layer
20 12. The insulating film 13 is formed to have a thickness of 40 to 150 nm by
plasma CVD or sputtering so as to have a single-layered structure or a multi-lavered
structure of an insulating film containing silicon. The insulating film 13 1s to be a
gate insulating film. In the present embodiment, a silicon oxynitride film
(composition ratio: Si = 32%, O = 59%, N = 7%, H = 2%) was formed to have a
25 thickness of 110 nm by plasma CVD.
Next, a first conductive film 14 (thickness: 20 to 100 nm), a second
conductive film 15 (thickness: 100 to 800 nm), and a third conductive tilm 16
(thickness: 20 to 100 nm) are layered on the insulating film 13. Herein. these
conductive films may be formed by sputtering or the like, and as the first

30 conductive film 14 contacting the insulating film 13, a conductive film (W, WMo.
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(thickness: 500 nm, and a third conductive film 16 nade of a Ti film _
(thickness: 50 nm were |ayered by sputtering. The ratio of Ti of 2 KT 2405
second conductive film15 10 was 1% and the second conductive film 15 was
formed using Al-Ti as a target. Then, a first etching process is

conducted. The first etching process is conducted under first etching
condition and second etching condition. In the present enbodi nent, under
the first efMhideg) dondlt roraingrg Meprdtlehinay beetdsddsones to peednt Mffusion of

speci ficall etchi s conduct for 147 seconds by generatjng 15
ploas ma, usi %ﬂg]plér&“ff, Pr%nz, ea%ug)sg?teaﬁéjé ae‘fh@ﬁf‘ﬁlgteoéggu?lﬁ rgg‘gﬁs ? FBb\PI?‘é{"% ot
65:10:5 (seafMecvhd RoaudiFe(lia 26, MTB\)J%E%}?@%I: g$tld%%ng§ﬁp@i1}a%gmf9 A_Se

coi | -shaped el ectrode under a pressure o Pa. Hereln, ry et chi(’hg
appar at us ( Kd®i, elcReasiniy OR)targnmdl INCH' ipr oshalc e A Dihevhird ushdliaivEl fdat i b ca

| ndustri Co. td...,was _.used. An RE. . MHz) power of 300 Wi.s also
suppl i ed OC%“%W_SE"%? FUBEgi op g T Ty e BRE By QB dREIANES
negative sehfayicgedol 1208 bs@RRIhRA AT 810kt cbMfRtiyE Menl 14 faa R 0
condition, an etching speed with respect to the resist is 235. nmmn, an

et chi ng speé&iimwithicknesp&ot ning,-Al setond scodd8ctiveniiflmi h5 ande af ot ¢Hi-My filspeed
' ect to Ti is

wWith respect to Wi 33.8 n i.n, The etching speed with res C
al nost the étg’ﬁ%ﬂ% ?ﬂipnﬁfaﬂd%%nh“fd QdURH Y TR I@?d@ﬂfa@hé‘llﬁl(&rﬁ?kﬁquﬁfrﬁ%nd

the Ti 25 fjlmaLe ir ' ﬁo‘@ iL] al B econd
conductive fi P]m 2rg l@gﬁ%@ﬁy?ﬁﬁ%ﬁ%ndﬁﬁg %@%ﬂf{‘ﬁm 2 Q S%J%ng&ﬁhdg%l%r glthﬁel[%chi ng
condi tiarm waelM,ahd thé bavondrdndinaivEifilli 1 fvwak doebahedng altEpen thiwt.edges of

second and third gonductive |ayers. Furthernore, under the first etching
condition, the ta’f)bﬁmén R Sehipgarasesyiisrqongigtad  dRe st gidhgBESHEES iBbout

45. Becaus ec(gr[}ﬁlcflgtdc Hh@&AﬁPﬁ?QCPg‘ng B(Ij,(#rﬁﬁt@&? LnfiOse P%‘l? S%th%cpori%%& er ntntﬂ'?eg 14

t hat of resist, , an ace of the conaducti ve ‘fi

is mainly epebat dnibddimena vabapthed@notetilycaditderance® sikkahed@d was
Thereafter, the etching condition is changed to the second etching
condi tion WethodMoicesrsgifitgliyhsetohany stasmepswlugted . founlder squpads dyogrnestivtg ng

dition, i t ad~for .30 ds b i | aSNR, -
ieing cRy RS RengSCELREhEon 36 TS RRRER R BESHIFL AL 858w 10
(sccm) wit h(saemRFwitd Jab Rz} 56pes) pbwaP M supw keshiled & GObish

el ectrode under a pressure of 1 Pa. An RF (13.56 MHz) power--of 20 is .
al so suppl i dacteesicauBdgyse reesust 08 -2l dHerhges dry antiengpparasub§viadel al |y

negative Seﬁéiéo—i %&P\ﬁoulsgn%;g?d) Spr%@t?éehetgy S5ushita %gter'\{c fnrc]i%strial Co., Ltd. was
used. An RF (13.56 MHz) power of 300 W is also supplied to a substrate side
20 (sample stage), whereby a substantially negative self-bias voltage is applied thereto.
Under the first etching condition, an etching speed with respect to the resist is 233.3
nm/min, an etching speed with respect to Al-Ti is 233.4 nm/min, and an etching
speed with respect to W is 133.8 nm/min. The etching speed with respect to Ti is
almost the same as that of AI-Ti. As shown in FIG. 22, the Al-Ti film and the Ti
25 film are etched by the first etching condition to obtain a second conductive film 29
and a third conductive film 28. Under the first etching condition, the Al-Ti tilm
and the Ti film are etched to taper the edges of second and third conductive lavers.
Furthermore, under the first etching condition, the taper angle of the Al-Ti film and
the Ti film becomes about 45°. Because the etching speed with respect to W is

30 much smaller than that of resist, T, and Al-Ti, a surface of the first conductive film
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second etching condition in which CF4, Cl2, and 0O, are m xed, onl y“tdwﬁ W
filmis 10 etched. The etching speed with respect to Wunder the seco @* 055
etching condition is 124.6 nmmn. In order to conduct etching w thout

| eaving a residue on a gate insulating film an etching tine my be

i ncreased by about 10 to 20% In the first etching process, by naking the
shape of a resist mask appropriate, the edges of the first and second
conduct i ve Nayemsigystehagde sermdashipe da®techey efiffesnconumebil 9. vol t age

applied to the substrate side. The taper .angle e set to be 15 to 45.
Accordingly, a fi?ggfr-e %ﬂ%{pgbe %%lﬁlﬁgccpi“ggmlnﬁ53”&%%3%%@%5%10“9 i hg i*%f%‘}mo”
conductive haygit 28moviie 18€GeAGk @ORAUGYTE Ve hayeind Qoo N dihey thinifion,
conductive layer 18a is formed by the first etching process. The w dth of

the first ceoisugvaecondieerd 2080i secandshangelerdtengplhsdi,redtd OF,,00kr @sponds
to W sho in the .20 above-nenti oned e i.ment node. Reference_nuneral
272 denotbe b BT (BB NPT e it or e BheCB viidl GAcY | hodh a0THg
film2la nohoeeyer 8do Wiphh&d 1 b L8h:shRFREACOMMGHIYS sglegfs%e gre|liogntly

etched by about 20 to 50 nm The first ~etching process hereln corresponds
to the firsRFetloHimYyli)geess ofRIOGV k1830 eggdicidbed substratheidbGuepiettianed
enbodi nent de. FIG 2A$?2 Wws an. SEMg ot Qgraph . 25 of the first-shaped

conduct i ve FAVEPY:hUbTBRRY negive selishias 1liaee is Applthaeseto; s Lhsika ks ed

Wi thout renmgaoRg &cHif ic%ﬁdi'iri%gkin \Rélﬁ%l&%lﬂ’ 8L GRLNG, WRSHERAdYELLH. DY Him is
generating plasma, ustng BCI'3 an ,a$ ari etching gas’ rn-a gas ow rate
of 20: 6Q(Gscethedv t ThantcRmg(sheed & iHaspaove W ahd&0fe sWedpptiiad chbadidion is
coi | -shapedéfél%f\%_ctr})d,e under a pressure of 1.2 Pa. An RF (13.56 30 MHz)

power of 10 inANge dgEieel condurd cieinag Methousilenyins anspiglustage)gate
wher eby 17 > 17 : . | _ ot _
ol oy ¢ hesfiating FIARAR Riaub BRRMILEE InERBE bYSRE! I I D 1298 (0

filmare sel ectiViel yhetfiRedtcihg proctdie 1Becambing eilehishghdd@CeSfesist hRadlaper
angle of the AI-Ti filmand the TI film becane 80. During the second

et chi ng pr o#¥¥8prigies Heotilges oA dhe firsieandasaspnd gondundiva layire drs tapsnadided (e
aver 195 g RS0 0 LR DRI ne I RS e  RS
conductive {ay@be 1510 48° f OpBRGdidel $la GRMINGIIVRnLANSe 1898 colhfos28G2MEL et C
iag process herein corresponds to the seconcdetchi ng-process (FIG 1C)
descri bed i Hrst genductive fayer 20a, the second conductive layer 19a, and the third conductive
layer 18a is formed by the first etching process. The width of the first conductive
layer 20a in a channel length direction corresponds to W1 shown in the
20 above-mentioned embodiment mode. Reference numeral 21a denotes a gate
insulating film, and regions of the gate insulating film 21a not covered with the
first-shaped conductive layer are slightly etched by about 20 to 50 nm. The first
etching process herein corresponds to the first etching process (FIG. 1B) described
in the above-mentioned embodiment mode. FIG. 2A shows an SEM photograph
25 of the first-shaped conductive layer thus formed.
Then, a second etching process is conducted without removing a resist mask.
Herein, etching was conducted by generating plasma, using BCl; and Cl. as an
etching gas in a gas flow rate of 20:60(sccm) with an RF (13.56 MHz) power of 600

W supplied to a coil-shaped electrode under a pressure of 1.2 Pa.  An RF (13.56

30 MHz) power of 100 W is also supplied to the substrate side (sample stage), whereby
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above-nentioned enbodi nent node. Accordingly, a second-shaped conductive 10

| ayer was fornmed, which is conposed of the first conductive |ayer wi% W 2605
width of W in a channel length direction, the second conductive | ayer

with a wwdth of W2 therein, and the third conductive layer with a wi dth of
WB therein. FIG 2B shows an SEM phot ograph of the second-shaped

conductive |l ayer. Table 4 shows the results obtained by calculating a

t hi ckness (nmybstdntafly rtFaundeelfypiasgvdlidemit apfiedetietres, Imntheheceasechher e an
etching rate of a filmformed wunder the Al-Ti filmwth respect to the

Al -Ti fil mReCcessy grerdi—Tdgnen gad ithiy Tahilm; 4ie splapievsharciderdon Dok tpHBe stetidng

rate of th =T fhis G thi ckne, .calculated, s
assum ng tﬁee{@lupﬁ trg%%fg} tﬂﬁ(t: nEsdé‘%’r8¥ ﬁltéé]%lm %Itﬁigl ?f]isq gyggéb%ﬁﬁlnge%lﬁn ‘S{]h‘ere
i s 5% vari abuong ithe acpbheichi2flc Tabtesdavatd@t icondidivanseteavbomd at ihgdwi t h
respect to the underlying filmetching rate with respect to the 23456789
110- Al - TP fSongiretone lexenl o, lo1med 0190, the otheo8sndi ke 668 cpadu@ive laver 20a

3200, 4266, 92053060 Ti4s° g4 p HedeHs gonductive tayer 190 and the thica

4450. 7300. 522dudiha01a3eb 8318 {d kil 3. {TkDQoRA e layer 20b. The second etching
5501. 3334. 2250. 6200. 5167. 1143. 2125. 3111. 4100. 3 ) )
6552. 0368. (X965 Prein eguesprmys 19 88 weond prrhggprocess (FIG. 1C) described in the

Sena. 2436, 1uo5edetioDEl eridfnghpdndds T Addnely. « sccond-shaped conductive
9705. 7470. 33yt W2BLrdedoRdidH is6doffpdkka@ahd Hirdk conductive layer with a width of
10757. 6505. 1378. 8303. 0252. 5216.5 1189. 4L68. 41, 1515

11809. 8539.W402. 0giraineb by gdl deci4202hel s80nd Tord@iWe lager- wBhGr €idrth 20082
therein, and the third conductive layer with a width of W3 therein. FIG. 2B shows
an SEM photograph of the second-shaped conductive layer.

Table 4 shows the results obtained by calculating a thickness (nm) of an

15 underlying film to be etched, in the case where an etching rate of a film formed
- under the Al-Ti film with respect to the Al-Ti film is 2 to 10, considering an
mn-plane variation of the etching rate of the AL-Ti film. At this time, the thickness

was calculated assuming that that the thickness of the Al-Ti film is 300 nm, and

there is +5% variation in a plane.

20
Table 4
variation in an | selection ratio with respect to the underlving film
etching rate with 2 3 4 5 6 7 8 9 0
respect to the
Al-Ti film (=%)
1] 300.0] 2000 150.0 | 120.0 | 100.0 | 85.7 75.0 66.7 60.0
21 350123341 175.1] 140.1 | 116.7 | 100.0 875 77.8 70.0
3| 4004 2669 200.2 ! 160.1 | 1335 | 1144 | 100.1 39.0 30.1
41 450.7 | 300.5| 22541 18031 150.2 | 1288 ] 1127 100.2 90.1
5| 50133342 2506 | 2005 167.1 | 143.2| 1233 111.4| 1003
61 55201 3680 | 276.0 | 22081 184.0| 15771 138.0] 122.7| 1104
7] 603.0;402.0 [ 301.5| 241.2 1 201.0 | 172.3| 1507} 134.0| 120.6
81 654.21436.1 | 327.1 | 261.7; 2181 | 1869 1635 14341 1308
91 705714705 3529282312352 201.6] 1764 156.8| 141.1
10 7576 505.1 | 378.8] 303.0 | 2525 2163 18941 16841 1313
£l 809.81 539.9 ] 404.9 | 323.9] 2699 | 231.4 | 20241 1800 162.0]
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12862. 4574. 9431. 2345. 0287.5246.4 |1 215.6191.6172.5 13

1915. 5610. 3457. 7366. 2305. 2 1261. 6228. 9203. 418 3.1 -5 00T 2005
14969. 0646. 0484. 5387. 6323.0 1276.9 1242.2 1215.3 319 3.8 151023.0682.0

F511, 5409. 2T341. 0192. 3255. 8227.3204.6 As shown in Table 4, as the variation

in an etching rate with respect to the A -Ti filmis increased, the

thi ckness t g beTet cheg, berpnessaragl sTRYELNeENDrs, 1 pS; & Seheehion-ratio

with respect To tMe wimfery yings hiimshs ispgs eagee5ine thigrness to orpe.

etched becomes THIMMeY, | Mool 1eRg Gk SGERY FSERLS| 94 & ttT T Zed, St g W th

a desired ghape cam bel igmnpdisny AeS o §edsabpye,, accorting o the, 7

present invention, sincea gate tinets ftormed-of Towteststant—<conducti ve
I

| ayers, even if the area of a pixel portion is enlarged, the pixel can be

sufficiently dri Ve sﬂzo%xji h?rfqﬁ)lreeét aSREL \%rllzﬁtpogﬁlglhgl{,]\f%lﬁté{er?%ef% Sreapp?g[; E%Hlecan

reliability of a sem conductor "dévice

be enhanced. A[-Hrtfigi ieicretked,the MEicRAGS 89 beTBRM FRDImest BG s ASPuMERRE he
first etching condition in the 15 first etching process in Enbodinment 1 is

changed wi | |35ifesedesdiony 1ég With Hespettdpdhe sndertyimg Gdm iSAn@Basted, 61 BTCknker ®i N,

since the fiyrs ' condition js.changed, only two |layers.(second and.
third conducti %tec F(gg}seersjnalgnt EHSdi ke‘ill]tesel Cg%‘g{eiﬂéﬂ‘f% ag 4 Q’F% | Yvhriﬂ.g Mo ver
the present dediedthapt dan B ®emagpl i cable to the case where a gate line is
conposed of three layers using the first conductive |ayer in Enbodi nent 20

1 as a | ower |ayes ¢iscgbed ahoox yneardingetof the pré@@nt svkorioedsite haue lane is

t hi ckness of. 200 nmon a .1737 gl.ass substrate 10 by sputtering. Then, a
first condudPfed follpl I&WSEFSW%@ Q?%daﬁw%rayﬁs’ feiVF‘Pn‘?tﬂF% é‘F&F‘)?‘eg a BE0 AIoAnE a
second conduglined.f i e 3dTBdGn0ThcA Jirbehily (rhlegkness; -

| ayered by sputgeri ng (FIG 3A)n. 25 S"I’heln,e g}; etcﬁlﬁ'ng gﬁ%&%g‘g"f? é%ﬁ%ﬁlgtned
af ter follfi myarctabiiss aod ehebiliecohd scanashducioraddvidenwdh. suthiwirgiecfirngd
process is cgnduct ed. under tg'eD first etching condition in Enmbodinent 1. In

the present BYSBRCARAE SRBRIGCEP et ching nethod 19 - 5 O G i 2005 was used,
and BCl, and C, were used as an etching gas under a pressure of 1.2 Pa.

[Embodiment 2]
In the present embodiment, the case where. the first etching condition in the
15 first etching process in Embodiment 1 is changed will be described with reference
to FIGs. 3A-3B to 6A-6C. Herein, since the first etching condition is changed,
onlly two layers (second and third conductive layers) in Embodiment 1 constitute a
gate line. However, the present invention is also applicable to the case where a
{ gate line is composed of three layers using the first conductive layer in Embodiment
20 1 asalower layer.
First, an oxynitride film 33 is formed to have a thickness of 200 nm on a
1737 glass substrate 10 by sputtering. Then, a first conductive film 34 made of an
Al-Ti film (thickness: 500 nm) and a second conductive film 35 made of a Ti film
(thickness: 100 nm) were layered by sputtering (FIG. 3A).
25 Then, an etching process is conducted after forming a resist on the second
conductive film 35. This etching process is conducted under the first etching

condition in Embodiment 1. In the present embodiment, an ICP etching method
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Et ching was conducted by varying a gas flow rate and an el ectric pQV\gr o e
supplied to a coil-shaped el ectrode and a substrate side (sanple st gﬁa{)f a8dh
shown in Table 5 (FIG 3B). Due to this etching process, a resist, the
second conductive film35, and the 5 first conductive filmwas etched to
forma second conductive layer 37, a first conductive |ayer 38, and

further an oxynitride film40. A reference nuneral 36 denotes a resist

after the eb@hiupef - pwedésk. ang4ph svese nepPBisaayaishingvgasatndet & mirgsguiciafel .2 Pa.

condi ti on sccm.sec.  1100300BCL3 : .60 : 20268 2300300BCL3 . O, 60 :
oS 3900abEis MG do Y SRORED & pan HEESIE 1 86 et Bg e R SRR o
C1260 : 2014%:650040086k30de {dd HQbstrdldde %5%39&5@)315%!1@&/1139%@(@5(FiG.
8500300BC13 : d, 404081 9500300BC13 : C1270 : 10356 10 FI Gs. 4A-4C t o 6A-6C

show confi g@Bat i Brs tofthis siehueg prasessayperesishbhaisermad amdectivehBlic Gaditd ons
shown in Taple 5, .observed by a factor .of 15000 with an SE Fl 4A shows

- a conductd v r?a?})éltdu?té\‘enéﬁ%ﬁ%éret@ﬁﬁldﬂ i 12 Si""—‘ioéx\gl ﬁ%“@'ﬁ_BWé I\(lé\yercf)ﬁdﬁctfrﬁ/e

llayer formedyimease Gondidd. odZurhbGan 45 yahipne fﬁmcgﬂ.du%t fe\fgreh@é’ Qlimipy fRymed

under Condition 3. FI'G 5A shows a conductive layer fornmed under Condition
4. FI G 5B d¢tiouss arssendfict ivetdhayeprdoossred under Condition 5. FLG 5C shows
a conductive layer formed under Condition 6. FIG 6A shows a conductive

| ayer fornmed under Condition 7. FIG 6B shows a conductive |ayer forned
under Condi{i9psS. FIG 6C shows a conductive layer formed under 20
Condi ti on 9+—Itis—upderstood fromFlGs...4A to 4C that.as an electric power
supplied td_a coil - shided | Biesct rgnfe i s i ndleasde, |gtehapelmgngl e becones
l.arger. It |iondumger stWod | {Wom FI Gs. 5A t|ds&@i) hat (s.)an el ectric power
supplied tg a substript@ 20300 |BCl;:Cl, |60:20 268
2 300 1300 |BCl;:Cl, |60:20 168
700 300 |BCl;:Cl, [60:20 159
500 |100 |BClL:Cl, [60:20 175
500 200 |BCL:Cl;, [60:20 147
500 1400 |BCL:ClL, {60:20 147
500 1300 [|BCl3:Cl, |[20:60 60
500 1300 [BCL:Cl, |40:40 g1
500 {300 |BCL:Cl, [70:10 350

R elieof BNE Kol LW, R INLN EVS]

16
FIGs. 4A-4C to 6A-6C show configurations of conductive layers obtained
under the conditions shown in Table 5, observed by a factor of 15000 with an SEM.
FIG. 4A shows a conductive layer formed under Condition 1. FIG. 4B shows a
L conductive layer formed under Condition 2. FIG. 4C shows a conductive layer
15 formed under Condition 3. FIG. 5A shows a conductive layer formed under
Condition 4. FIG. 5B shows a conductive layer formed under Condition 5. FIG.
5C shows a conductive layer formed under Condition 6. FIG. 6A shows a
conductive layer formed under Condition 7. FIG. 6B shows a conductive layer
formed under Condition 8. FIG. 6C shows a conductive layer formed under
20 Condition 9. It is understood from FIGs. 4A to 4C that as an electric power
supplied to‘ a coil-shaped electrode is increased, a taper angle becomes larger. It is

understood from FIGs. 5A to 5C that as an electric power supﬁlied to a substrate
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5 CCT 2% 5 side is increased, a taper angle becones larger. It isw_ﬁ 00T 7005
understood fromFIGs. 6Ato 6Cthat as a gas flowrate of B2 is £9u9
i ncreased, a taper angle becones |arger. Thus, a taper angle is varied
dependi ng upon the condition. Furthernore. Table 6 shows etching rates
obt ai ned under the conditions showmn in Table 5. Table 7 shows a 5 sel ection
ratio with respect to each film Anisotropic etching is nmade possi bl e

under the cemnldiit inneidad! a zapmelaaglel ookt ilorgbet ie@nuerFbo@fd I Gs | X g€,
whereby a conductive |layer with a desired shape can be forned. - - Table 6
| CPBi asf | owOAl & ayagassowrpie /B h)sinoreased eripen angiy peceqs/aicay.  Thus,

o SR AR IR AMRHRE i v

20236. 951. 43RRiP3batddbthlfed26@ic48hO conditions shown in Table 5. Table 7 shows a

37003006020262. 163. 2263. 133. 2110. 723. 1107.612.0 ) o _

4500100608 26218610 028 33ty 26 p8dh to egcip Bdmo g Amisotropic etching is made possible

ggggioggg ggééeQ§g§%ﬁ%@%g§%§t3{g&%e %(32%1 ? E%ij{')' I?e%vgenfsgg% P z?nG(]o W is large, whereby a

750030020: 60dRfietidd 1afd3 91124 dedeti/sHBAO cBl B4 f6Hvedd 850030040:-

40495. 6116. 5351. 162. 2112. 439. 4101. 016. 8 950030070

10142. 324. 2148. 617. 761. 010. 899.39.7 10 Table 7 co selection ratio w.th

sel ection r?l%%f¥dth selection ratio with selection ratio with ndrespect to
a e

Al - Si respec |strespect to Wespect to Si ON
ICP | Bias | flow Al-Si resist W (nm/mun) | SiON
rate (nm/min) (nm/min) (nm/min)
condition | (W) | (W) | (scem) | (Ave) | (30) | (Ave) | (30) | (Ave) | (Bo) | (Ave) | (30)
1 100 1300 160:20 | 168.8 | 393 1224 (331 {371 |64 384 |81
2 300 1300 | 60:20 2369 |514 1979 |367 1594 [16.2 1664 |89
3 700 1300 [ 60:20 12621 1632 |263.1 332 [110.7 231 [107.6 [12.0
4 500 1100 | 60:20 1236.7 140.6 |133.7 1263 414 [170 560 |82
5 500 | 200 |6D0:20 | 2468 (461 11996 | 237 | 691 {223 |81.8 188
6 500 | 400 |60:20 [251.0 1552 .| 2553 (244 | 1026 | 213 | 104.0 | 13.4
7 500 1300 |20:60 17507 | 111.0 13952 170.7 | 127.8 1499 ;1040 176
8 500 300 140:40 | 4956 | 1165 [351.1 | 622 | 1124 (394 |101.0 | 16.8
9 500 1300 [70:10 11423 | 242 |148.6 |17.7 | 610 |10.8 1993 9.7
10
Table 7
co | selection ratio with | selection ratio with | sefection ratio with | selection ratio with
nd | respect to Al-Si respect to resist respect to W respect to SiON
iti |resist | W | SION | Al-Si | W | SiON | Al-Si | resist | SION | AL-Si | resist | W
on
\ 1 138 (455|440 1073 |330)319 (022 1030 097 1023 1031 |1.03
K 2 {120 1399 (357 10.84 {333[298 |025 {030 1089 028 (034 i1.12
3 1100 12371244 |1.00 (238|245 (042 1042 :11.03 1041 {041 [0.97
4 |1.77 5721423 056 {323]239 |017 (031 1074 1024 1042 |1.35
5 1124 1357 302 (081 {28%1244 (028 035 1085 33 | 041 | 118
6 |098 12451241 (102 |249:246 041 1040 1099 1041 1041 ;1.01
7 1190 (5881722 |053 |3.091380 (017 032 1123 1014 10260 (081
8 1141 14411491 |071 [3.12 1347 1023 [032 (111 1020 029 |09
9 1096 (2331143 |1.04 |244 150 (043 041 (061 |070 067 |1.63

As described above, by varying the condition, a conductive layer with a
desired shape can be obtained. Furthermore, even if the area of a pixel portion is

15 enlarged, a pixel can be sufficiently driven. Operation characteristics and
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iti resistW5 ONAl - Si W5i ONAI - Si resi st Si ONAl - Si resi st Won

11. 384. 554. 400. 733. 303. 190. 220. 300. 970. 2j 0. 311. 03 -5 00T 2005
21.203. 993. 570. 843. 332. 980. 250300. 890. 280. 341. 12

31.002. 372. 441. 002. 382. 450. 420. 42 11-030. 410. 410. 97

41.775.724. 230. 563. 232. 390. 170. 310. 740. 240. 421. 35

51.243.573. 020. 812. 892. 440. 280. 350. 850330. 41 11-18

60. 982. 452. 4tlialglR: 4921 4601dd0iud00. B0 it klic®Wwiring formed thereon can be
71.905. 887. 220. 533, 093. 800. 170. 321. 230. 140. 260. 81

81. 414. 414. $DHAREE 123, 470. 230. 321. 110. 200. 290. 90

90. 962. 331. 431. 042. 441. 500- 430- 410. 610. 700. 671. 63 As descri bed above, by
varying the condition, a conductive layer with a desired shape can be
obt ai ned. FyEnttexdimcet3leven if the area of a pixel portion is 15 enl arged,
a pixel can be sufficiently driven. Operation characteristics and 21 -- 5
OCT 2005 ?eliabil it %%preaerﬁefmwm@a@&a olre a@m%@rwatmmnewmgs famdmred

t hereon can C d t odi nmen t he
case where ég'g %gﬂngﬁgr%g?j i sb?r;agl g Wﬂ b8 Creﬁ%‘p%drswﬁ% rreg‘irgﬁ’é(&? fon%IU
Enbodi ment  1724i-hdd lDEBdem:meb@@se;mtsbedlﬁf:@tﬁ&ﬂ%q)m@nﬁrgﬁmen%?%@ﬂg ckf&ing R the
present specifi cat| on, plasma treatmer,- refers to exposing a sarrpTe to

an at mosphef@mpie WﬁﬂcﬁﬂaJSgh%reu% viigh egred wbjqstesiomlemmatmententFirst, in

accordance with E i.ment 1 bt ai ned.
FIG 17A and FIG EE‘%d ot Ccf’ﬁdang%rr“é%%?bta{{%o‘ﬁ tclortF"eﬂ%‘haEﬂ‘ﬁ“p‘Br’?cg ié Sr e
denot ed v t bbtheeds anEIG. &f78{ 8REBIGUIETAL S thzﬁsmwsfat@qallh%$regl9&ﬂzﬁ9g b8rtions
Subj ected to a pI asnma treatnent usi ng oxygen, a gasS nal nl Yy contal ni ng

oxygen, or W%ﬂt@ Wlth)ie sqhe rfpﬂeaswa nuregglsent is  conducted for 30

SRR G TR O REREIG TSI T

Isgqu; I ng gﬁp%ﬁhg&coﬁ{a@nmg Ex¥deReT gD [HIG. S1ASST rak B1dhAL ki risng
conducted for 30 seconds to 20 minutes (preferably, 3 to 15 minutes) using a

15 plasma generating apparatus (plasma CVD apparatus, dry etching apparatus,
spuftering apparatus, etc.). Furthermore, it is desirable that the wiring is treated
under the condition of a gas flow rate of 50 to 300 sccm, a substrate temperature of
room temperature to 200°C, and an RF of 100 to 2000 W. Due to the plasma
treatment, the second conductive layer 19b composed of a conductive layer made of

20 Al or an alloy or a compound mainly containing Al is likely to be oxidized among
the conductive layers constituting a three—laye.red structure. Theretore, portions 22
of the second conductive layer 19b, which is not in contact with the other
conductive layers, are oxidized. This enables formation of projections such as
hillock and whisker to be further reduced.

25 Needless to say, if ashing is conducted using oxygen or a gas mainly
containing oxygen, or H,O in order to remove the resist 17b, the exposed portions
of the second conductive layer 19b are oxidized. However, a sufficient oxide film
is more likely to be formed when a plasma treatment is conducted after removing .

the resist 17b.

30 As described above, according to the present invention, a gate line is
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under the condition of a gas flowrate of 50 to 300 scan, a substrate

tenperature of roomtenperature to 200C, and an RF of 100 to ZOQOSWCP‘{%%

to the plasma treatnent, the second conductive |ayer 19b conposed of” a

conductive |ayer made of 20 Al, or an alloy or a conpound mainly containing

Al is likely to be oxidized anong the conductive |ayers constituting a

three-layered structure. Therefore, portions 22 of the second conductive

| ayer 19b, fehnineH dislomotesistars anmeottiva tayetshe Tdehdore. conducthicviech ayer sixehr e

oxi di zed. This enabl gs fqrmatjop of rofgctions such as . hillock and.

whi sker o BATPlr PrEPARsHuCeReDs R PREEing Ve YV IAEHICHEOTS YoReiit ed
UST NG 0XYGeRRRcEIARS IR Al oI GOA] SRR ANIEN:Le FAR LALIOLAR Lo efDve

the resist 17b, the exposed portions o e second conductive layer

are oxi di zeberddovwewdre, erdiasefd.i ci ent oxide film is nore likely to be forned
when a plasma treatnent is conducted after renoving the resist 17b. 30 As
descri be® above, according to the present invention, a gate lineis 22 . 5
COT 2005 fogrémlﬁlodﬁnehp%resi stant conductive |ayers. Therefore, even if the
‘area of a pitxe portion is enlarged, a pixel can be sufficiently driven.
Fur t her nor e ~—operail i xamptd arfagiaaufmtirGsy andidigd ibabid blyaoflyagsan gpanduct or
device with such wiring forned thereon can be enhanced. 5 [Enbodi nent 4]
An exanpl e BFCREGTUIGR UFNEFUAICHTE [dhge1sBhfambinose ih Eyihegimprts gr ©s@ntill be

invention t : in@ i fferent fromthose in Enbodinents 1 to 3
wll be dé%???gé% ﬁnﬁ%h%éﬁgﬁéﬁggigb FIG 7. 10 First, as a substrate 10, a

gl ass sulpstrate, Hrsguas taz sebiIcke al0g,a &1k | dubSitate SUDGELred Gubdrat@t alsilicon
substrate or a flexible substrate with an insulating filmforned thereon
my be usedsubslipicharmsliak substptaof iacilexibly sdstakavithgrhwaulatiesifgra heened
mﬁthstandiqgga treatnEnt tgnp

eroai mont - areoy] SEY Ehueefar £orhsafortia Bt SBysedls RGP e 1
Then, a firgtthaendugtd ¥€athichMddpdrhiti€ kRS uk@. t O HROp ARt EnSREARE: a
conductive film 45 %thlckness: 100 to gg% nm, and a tﬁlrd conductive film
46 glass substrate (1737, produced by Cormning Co.) is used.
15 Then, a first conductive film 44 (thickness: 20 to 100 nm), a second
conductive film 45 (thickness: 100 to 800 nm), and a third conductive film 46
(thickness: 20 to 100 nm) are layered on the substrate 10. Herein, these
conductive films may be formed by sputtering, and as the first conductive film 44
contacting the insulating film, a conductive film mainly containing W or Mo may
20 be used so as to prevent diffusion of impurities from the substrate 10 to a channel
formation region. Furthermore, as the second conductive film 43, a low-resistant
conductive film mainly containing Al or Cu may be used. As the third conductive
film 46, a conductive film mainly containing Ti with a fow contact resistance may
be used. In the present embodiment, these conductive films may be formed by
25 sputtering, and a first conductive film 44 made of an Mo film (thickness: 30 nm), a
second conductive film 45 made of an Al-Ti film (thickness: 500 nm), and a third
conductive film 46 made of a T1 film {thickness: 50 nm) are layered.
Then, an etching process is conducted. The etching process is conducted

under first etching condition and second etching condition. In the present

30 embodiment, under the first etching condition, an ICP etching method was used.
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(thickness: 20 to 100 nm are |ayered on the substrate 10. Herein, these
conductive filns may be fornmed by sputtering, and as the first c.,orBdEj(zatﬁ V?&“’“
filmd44 contacting the insulating film a conductive filmmainly “
containing Wor M nmay 20 be used so as to prevent diffusion of inmpurities
fromthe substrate 10 to a channel formation region. Furthernore, as the
second conductive film45, a towresistant conductive filmminly

cont ai ni ng Mbrospulicaly, lbechisgdvas Apntihetet Hiy gemmpla\%ma fusing 461, 415,
conductive f|| mai nly containing Ti .wWth a ontact .resj st ma be
used. In tH&predsrt SHYBAISEAL, as%ﬁeéawcr&ﬁ’da PP UL (1) Y1 B8 Mok kidOby 25

Sput t eri ng, vang Aufd t43@0®dagjtppaé§ (1l i asRd ) 21ro8D WMo | b kness:

30 nm, a con uctive film45s rra A -Ti fil t hi ckness: 500
nn), and a Rai rﬂeremmdixgtat@/lﬁng Iabmréﬁlsr(aﬁﬁied)EiSéD:FDIK]H)ms(rtgj‘nl(ﬁkaEE‘cedS@vnrr)

are layered. Then, an etching process js conducted. _The_etching process is
conduct e MatsEshits Elgctris usyiad S Hdor‘f"aérftﬁegecS‘rﬁlngt(&%Pﬁd\’lﬂfgd?Of"ieérP

the present 0039\/ enbodic gﬁgﬁi%d ?%@W{I}ﬁ%gfggs@%ﬁéfég%)?%@ etb'yodﬂ'sut%'fhntlgﬁv

et chi ng rret od was use ically, etching was

conduct ed-heggenesdt-bng wlagass ap{ﬂieﬂgh&@to Under tam@rﬁ&taangnommhnn@egas
inagas flowrate of 65:10:5 (sccm) with an RE (13, power of 450 W
suppl i ed toAleriééﬂmamatﬁaéchéﬂ@c&r@ @eféleduﬁaapeatlweéiﬁﬁup‘étl@ffﬂﬁt @ndpatwq—i@ryer n, a

dry etching.a jarat us LN h|ta
El ectric I%dlu Grars BB o H_Félrsv\g@nﬂ ((g:P di § F@thf(fpbgl%@%f%p%@?tﬁc\@&% ow
is al s019umpki &6t the B BiubBEdoate® aﬁbdﬁ4$‘§@ﬁ@hﬁcﬁte@gﬁﬂ- wher eby a
substantially -negative self-bias voltage is applied thereto. Under. the
first etching cordierdadisr, thaetchingrgondition rérfénatl i the ispeAngl eclupg sepditient aper
t he edges of ndugt.ive er her

et chi ng ‘condh ﬂt??'gﬁemg @aﬁe?ﬁem?séﬁj aﬁ’{]&? é% e ,ﬁ%hf’hlg %%dl%mﬁh%tgfri]gbt he
Ti fil m becpaesorretdd hpgeddati EmQt@Bﬁ@CFIhg[veaﬁd €7, astectelighiond in a
condition is changed to %he second et chi ng(ﬁ condition wthout renoving the

resi st mas kgadflov‘Um:ielof 2heSsELendmenati angREGhAPOIMHZ) powhi alg>0MWMS sermigdct ed
1 ow rats. dp SRS B UPI SRoRTE £ 150 MY oter bR NB00 St | e
151o0a COIZig W%%%%@@h&@d@ auﬂgﬁfrat% ﬁg@?%%ﬁe%ft%gje) ParhcABy RFS&QS%&@%W)
power o is also'supplied to a substrate si (sanpl & stage) er eby
a subst ant imeghtive self-bias voltage is applied thereto. Under the second etching condition
in which CF,4, Cly, and O, are mixed, only the Mo film is etched. In order to
conduct etching without leaving a residue on a gate insulating film, an etching time
20 may be increased by about 10 to 20%.
In the above-mentioned etching process, by making the shape of a resist
mask appropriate, the edges of the first and second conductive layers are tapered
due to the effect of a bias voltage applied to the substrate side. The taper angle
may be set to be 15° to 45°,  Accordingly, a conductive layer composed of the first
25 conductive layer 50, the second conductive layer 49, and the third conductive layer
48 is formed by the etching process.
Then, an insulating film 51 is formed so as to cover the conductive layer.
The insulating film 51 is formed to have a thickness of 40 to 150 nm by plasma

CVD or sputtering so as to have a single-layered structure or a mult-layered

30 structure of an insulating film containing silicon. In the present embodiment, a
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negative self-bias voltage is applied thereto. Under the second etching
condition in which CF4, d,, and Q2 are m xed, only the M filnrﬁﬁggchﬁg.
In order to conduct etching without |eaving a residue on a gate insulating
film an etching tine 20 may be increased by about 10 to 20% In the
above-nenti oned etching process, by nmaking the shape of a resist nmask
appropriate, the edges of the first and second conductive |ayers are
tapered duesitiern peynafridsclilmpfeompsission isiticade=a3364.i @d 1397t Ne= ¢Gibdt Fat%) si de.
The taper angl e set, t to 45 Accardingly, a conductive |ayer
conposed ofW%ﬁﬁﬂ?g?é%gi%ﬁggﬁl3%?f$é§Pg§%¥pgﬁ?“t eBSecond conductive | ayer

49, and the thirdueadustinv@rdayer la@d 35isf Rmed oRYtht Resu@liGlY fGn BroCcass.
Then, an insulating filmb51 is formed so as to cover the conductive | ayer.

The i nsul at | ERIEPIMCET |ayer Srmisd obtnitresl dyafarhiiek resemafondactoo 60 with by

pl asma D or sputteri so as to hav ingl e-13y struct or

nul ti-1ay rezar.l%,r(gﬁgﬁ atélt‘{]glée %*a ‘%Wﬁbmeﬁlqadnépflﬁ?fmgpm\?ﬂr ARG S8T #&g}u.et‘?'ﬁ t he
present enbagseiizingdthedchiicod dulof fﬂn5bﬁl-k(nb% éh&thﬁi‘%ﬂti@ﬁ(Yi@kérrdrﬁﬁalfli'zhﬁ(‘m,
(conposition ratio: Si = 32% 0 = 59% = 7% =2% is formed to have a
t hi ckress oftharmgal mmyhgllightiemgh@uil cTysal]izatigensivpnduct wit shaly es nsXel, eid.pr med
on the insul atdi na filmb5s 1. The]{. sem conduct or | ayer 5§ i.s ob%ai ned, by
forming a séf C_Bﬁta?f&% e IHYSRIPE spmicgndifion, s 'St E§1£ﬁdes e WG

met hod ( sputgiefdiighk. LA e lasdRiG/ Ry £59- ik -foGh¥§ t@hhi 2 'an[?ictklﬂ@ss of 25 to

sem conductor film by known crystallization (laser crystallization,

t her mal &pysYWI dmzgtdforaplyt, €y wal SE& nyst alllhiemaisi onpasicoigr lilnicat alyskrisuilr as

ni ckel , etc. é and_ patterning the crystalline sem conductor, filmto a
desired shap e&é}’fﬁglh&e S&HHF%E&CF&I file. demicrehdiietGrstplipe segrcordycinitmt o -
have a thic 0} r.ef: 15 . re.ls no
particul ar I@%Stge ? gefgér?b? gdrr:f-hgﬁ ogr?]‘%(%ri’)lea %ﬁé@?g Wa%glrég%g%%nag%t Sghfel ﬁlﬁ%

however, thdnahypteatht sngbEkniesn radla@ﬁ@Fhifnhd sflicovailhes furelanahye b o IR Qf
silicon, a silicon-germanium(SiGe) alloy, or the like. In the present
enbodi ment , %A aRB Bhddass IG¥BR anfl| the jangiphaed slisondim & suijekpéds lagt 55

nm by pl ag ”%n%&ﬁng%}%céﬁ%o%@rﬁ%h%&aﬁ}ﬂei s?l?cnorf hinrln i Phé %p)}s?a(ﬁ[ir?éj sirli(c):mll e is
patterned by photolithography to form the semiconductor layer 52.

As described above, according to the present invention, a gate line is

formed of low-resistant conductive layers. Therefore, in the case of using a TFT

with a reverse-stagger structure, even if the area of a pixel portion is enlarged, a

20 pixel can be sufficiently driven. Furthermore, operation characteristics and

reliability of a semiconductor device with such wiring formed thereon can be

enhanced.

[Embodiment 5]

25 In the present embodiment, as an exemplary wiring board utilizing the
present invention, a method of manufacturing an active matrix substrate will be
described with reference to FIGs. 8A to 11. In the present specification, a
substrate on which a driving circuit having a CMOS circuit and a pixel portion
having a pixel TFT and a storage capacitor are formed together will be referred to

30 as an active matrix substrate for convenience.
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15 annealing process to forma crystalline silicon film The cry§nr$a{;tl ne
silicon filmis patterned by photolithography to formthe senicondtef oflds
| ayer 52. As described above, according to the present invention, a gate
line is formed of |owresistant conductive |ayers. Therefore, in the case
of using a TFT wth a reverse-stagger structure, even if the area of a

pi xel portion is enlarged, a 20 pixel can be sufficiently driven. _

Furt her nor e, opergi HsnPieRgHacred igient s aMsiracet@hpiade of Pessasusbrisconduet or
device with N Wi L fQrjre r ..en d.. odi ment, 5] 25
In the pr es@@ﬁ%@%i%ﬁt@'%@gggﬁé%l %‘?335’“%11152()&@@%?@& B@ﬁ??rznim ”%P%%O][
present i nvehtmonbomsitetittodlah ivamstiactAy iting sasstacd 20e, ABELi substrat g
wll be deSﬁribed with reference to FIGs. 8A to 11. In the present

speci fi cat i HICOR Subgifder &t & Mshalyivbetaty ofrd Uexipleciubstiate Wity bngnpsalaovesilm
circuit d I ti VANels ixel TFT and_a storage capacitor are
f or med tgi?e ?ﬁngér&(\?mh?rﬁg%eﬂnrggf %gr]?uesgat oﬁlg%ng%vel% Ak r?ﬂg?tf eslffb‘}é)lf@ A%t or

conveni enceres?fadde Whistpidiggnt reihesi Mifera@reSobgt Pt RnA0R LIRS R BSS
such as barium borosilicate glass (e.g., #7059 glass, #1737 gl ass produced

- by=—€or ni ng @@F/q or alum noborosilicate glass-is used. As the substrate

400, a quartz su ate, a -siljcon substrate, or a.netal substrate or a

f1 exi bl e subst ra?zﬁ‘\g/ﬁ’t%bgsne ifilgu%l@ficﬁalpf)ﬁ%og aPolf‘ﬁ‘éldtl?%gﬁg’oﬁ”?%aﬁs BeS ISy,

Al t er nat i vebyideafiphas tdiGesit BEtEBL BInNaY A%siheRt oxfnﬁﬁjicﬁct @iﬂﬁeis‘é‘férﬂéha&qitﬂg a
e

treatment tenperature of the present enbodi nent may used. Then, a base
fil m 4011¢onyusat: $90.anln ths yiregcinhgmbiotimenic thedsisa figinl 40doms ogowteeflatemed a
si-licon nitrjide fil or a,silicop,oxynitride film.is formed on the 10
Substrate 406pit: (R Feecih PisonlR nafk ashEn e Sihdlp UG RaSCRIC of 2
doubl e- | ayeﬁﬁmﬁ-k&}e&é@wﬁ@mréﬁews[or_ hBE P3RE & I AQhaTRY (1AVe A& 4 lower

single-layered structure or a nulti-layered structure of two or nore
| ayers of theet m§uhathasg filn m01As silicomerxynitagerfilof 40he ibdsandd konidod,a a

o111 con oxypitiideotibm 4088, L5, PR Lo e, & Lol ghessof 1oL 200 nm
AT . K8 RO BIOUIETh 18 BLRIBIIL i b fAR W
film 401a with a thickness of 50 nm (composition ratio: Si = 32%, O = 27%, N =
24%, H = 17%) was formed. Then, as an upper layer of the base film 401, a
silicon oxynitride film 401b is formed to have a thickness of 50 to 200 nm
(preferably, 100 to 150 nm) using SiH, and N,O as a reaction gas by plasma CVD.
20 In the present embodiment, a silicon oxynitride film 401b with a thickness of 100
nm (composition ratio: Si = 32%, O = 59%, N = 7%, H = 2% is formed.
Then, semiconductor layers 402 to 406 are formed on the base fiim 401.
The semiconductor layers 402 to 406 are obtained by forming a semiconductor film
to have a thickness of 25 to 300 nm (preferably 30 to 200 nm) by a known method
25 (sputtering, LPCVD, plasma CVD, or the like), crystallizing the semiconductor film
by known crystallization (laser crystallization, thermal crystallization such as
thermal annealing using an annealing furnace and rapid thermal annealing (RTA),
thermal crystallization using a metal element accelerating crystallization, etc.). and
patterning a crystalline semiconductor film to a desired shape. Examples of the

30 semiconductor film include an amorphous semiconductor film, a microcrvstalline
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24% H = 17% was fornmed. Then, as an upper |ayer of the base film 401, a
silicon oxynitride film401lb is forned to have a thickness of 506 209 nm
(preferably, 100 to 150 nn) using SiH4 and N20 as a reaction gas by plasm
CVD. 20 In the present enbodinment, a silicon oxynitride film401lb with a
t hi ckness of 100 nm (conposition ratio: Si = 32% 0 =59% N=7% H= 2%
is formed. Then, sem conductor layers 402 to 406 are fornmed on the base
filma40l. THeicoedidphdiler.onnilayeerysulinet semd®ndnetoobtibineddby forpng a
sem conductQr_fil tochave a thickness of 25 to 300 nm (preferably 30 to
200 nm by, SRR A Gaed it erongt pRESE FicdshmitaBorgro Bt iTke)
crystal l'i zi Bgnthgusefinge dndust aked i 1 m th@yprgfﬂzﬂyv@rn%'bb{tﬁtuﬂ{t,l hx?%ﬂo‘?ﬁh(ftlsassfﬁ&m

as

crystallization, thermal crystallization such her mal anneal | ng usi ng

an anneal i n§lthuvasadermadta dpid at thecknebs ahnéatmnoy EREA), CMIhesmbhk solution

crystallization usin .metal. el ement accelerating crystallization, etc.).
ané pat t%rﬁ?%@‘“g‘%?@&%a\”?? ﬁﬁlds‘?é’rﬁr]%cﬂw& BFs $11F9H IB“aya@§iaP5HP§%p%llcOH :

Exanpl es of fiihew30 sajconduelrafidand n6l ude ap eﬂyﬁcp%gfec%&fﬁtsom%ﬁﬁspr
film a mcrocrystalli'ne 26 - R 5 sem conduct or il m and a crystalline
—seni conduct arysfailizaioard 520G fpodiurs erfiteongstatioe sflidom fikay wig parear@riphous

structure such an anor phous si licon ermanium filmmy be used. In the
pr esent ernB'Ea‘&PﬁéngmFgHt&rﬁﬁ?%ﬁ%@?@ﬁﬂ‘@d%yeﬁ‘}%t@é@@ orned to have a

thickness of 55 rlﬂ]oﬁ% gélls]%SHP ’faéﬂfi_wg a:l%{aiﬁl?& ?eiﬁfc%%a{l&io?i Idﬁ%l \%gfglas\é\PS

hel d on the anorp icon film phous “silicon

dehydr ogenatgstatitzabion, & ¢@ninones huillatiandysdl by esil@doi@iiidher e solid-state
crystallization at 550'C for 4 hours. The eTystalline silicon filmwas

pat t er ned bYSCTpdt JRFThOErapRY [RETI@nPe etonkrmRies |y diessalbsias boer | n
the case of in@ﬁﬂi'éf ?%Bﬂﬁhﬁt%saos%‘iﬁ’a%fa%' 1{}???06?}9.{%/60@@%#%09{ tsyté)lel @Aktlyllall ae,%,eﬂ’\/t Oe

crystallization, a continuous oscil p pu osciTlati’on

sol i d- st at elas¢ra¥arF lagas Y ARRS lasexr, glwk adse},acas{ l&en Dexdageeh lJExanmmlsespiafe t he
solid-state |aser include_a continuous oscillation type or pulse
osci | | ati onl2p§ipand Al likeer Exywiples qfabegas Yaser inghede, conimous aseltlation s
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gold vapor laser. In the case of using these lasers, a laser beam emitted from a
laser oscillator may be condensed into a linear shape by an optical system and
radiated to a semiconductor film. The conditions for crystallization are
20 appropriately selected by those skilled in the art. In the case of using a pulse
oscillation type excimer laser, a pulse oscillation frequency is set to be 300 Hz. and
a laser energy density is set to be 100 to 1200 ml/ecm® (typically, 200 to 800
mf/em®). Furthermore, in the case of using a pulse oscillation type YAG laser,
second harmonics are used, and a pulse oscillation frequency is set to be 1 to 300
25 Hz, and a laser energy density is set to be 300 to 1200 ml/cm” (typically. 350 to
1000 mJ/cm?). It may also be possible that laser light condensed into a linear
shape with a width of 100 to 1000 um (e.g., 400 wm) is radiated over the entire
surface of a substrate, and an overlap ratio of linear beams is set to be 30 to 98%.

Furthermore, an energy density in the case of using a continuous oscillation tvpe

30 laser is required to be about 0.01 to 100 MW/cm” (preferably, 0.1 to 10 MW/cm™).
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Exanpl es of the netal |aser include heliumcadm umlaser, copper vapor

| aser, and gold vapor laser. In the case of using these |asers, -& (A 2005
beamemtted froma |aser oscillator nay be condensed into a |i near shgbré
by an optical systemand radiated to a sem conductor film The conditions
for crystallization are 20 appropriately selected by those skilled in the
art. In the case of using a pulse oscillation type exciner |aser, a pulse
oscillati OnIrfatlé’f!:['uﬂnisycdrsiuS&tl o nhe @0 dtizge Astadivearol asser epenoy Hemsidtyf i s
set to be 100 to 1200 M /CW2 (typically, 200 to 800 M/CM2) . Furthernore,
in the case’®mi{isi WeMinse oscillation type YAG laser, second harnmonics

are used. and a RYSRQGSGh! LT AL SgHRnfn ;gobmww AoRPeh, ¥ 350

and a | aser ener gy densit i's typlca

to 1000 M ¢r¢MB)izetusimy aalr@cmlmeﬂa@@tsads&e@erma& chasalizddd@tsocondens egkihnt o a
| i near shape with a wdth of 100 to 1000 I|m(e g., 400 urn) is radi ated

over theSertl¢ment surdince ofryvatadusstiennelilnandThercbver 4fa1nﬂ®@th|098 @tﬂicpn i

b t 50 to % t h d
of “usi ng a b AfafRs08e R b BhhnySBh% SBont R HYAF Bl PofiB BBsth ©
0.01 to 10Grddthem @népiehaara :us(;hglaﬁ &u@c@ll?{g\’fﬁﬁhce 3008, &Z )3s %dl%@&ﬁto

Irradiation is conducted by noving a stage rélative to a | aser beam at a
speed of abfuse 0h& metabEHINaN into Ebm@mpham sﬂneowfdsen@ndemﬂmdmmpmusan
anor phous SI|ICO fidlmis S a nmetal el enent aceleratlng
rystal |tz e LB i HEro RS et ahine Ser dReReaC Wit | ioracry 8 Al He

si liconghi ldpnethegetipr %etﬁ%l@ﬂf{éhphﬂ%ﬁe Sér[yktﬁﬁﬁxef élh%l‘{“ﬂlﬁq Rah BLKORRSqOfr SO

to 100 nmis formed on the crystalline silicon heat treatnent

('t her mal arrﬁe@lvradng u5| ng an ammeal i ng fur nace, RTA etc ) is conducted to
di ffuse the netal rrent mto,b%g armr us silj con CLEI and the

anmor phous  sil i chiFefj FhiPse By % en‘&a’é‘f %tt““f YHERS A SYREHE.
Because of hiiSondulfor¥nfORheRY Ry Bg% h@é}%@g;stmzam crysleldd
silicon filmcan be reduced or reno 8 ess to say, a TFI can also be

manuf act ur etietyal usysiglliaacory ssiaf lai metal slememo mjmmnlmned wlith labtadrped!zatiyn,by
conducti ng. laser crystallization. However, if thermal crystallization

usi ng alRetAYstalligignet jas cosibie deitoRdraos fils ys eahpncesh jonthat electrical

characteristics of a TFT are also enhanced, which is desirable. For example, when
a TFT is manufactured by using a crystalline semiconductor film obtained only by
conducting laser crystallization, a mobility is about 300 cm*/Vs. On the other
hand, when a TFT 1s manufactured by using a crystalline semiconductor film

20 obtained by thermal crystallization using a metal element and laser crystallization, a
mobility is remarkably enhanced (i.e., about 500 to 600 cm™/Vs).

After forming the semiconductor layers 402 to 406, doping of a trace
amount of impurity elements (boron or phosphorus) may be conduected so as to
contro!l a threshold value of a TFT.

25 Then, a gate insulating film 407 is formed so as to cover the semiconductor
layers 402 to 406. The gate insulating film 407 is formed of an insulating film
containing silicon so as to have a thickness of 40 to 150 nm by plasma CVD or
sputtering. In the present embodiment, a silicon oxvnitride film (composition
ratio: S1 = 32%, QO = 59%, N = 7%, H = 2%) was formed to have a thickness of 110

30 nm by plasma CVD. [t should be appreciated that the gate insulating film 407 is
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15 crystallinity of a crystalline sem conductor filmis enhanced, so that
el ectrical characteristics of a TFT are al so enhanced, which i~s5d§§iirr?bk{i5e.
For exanple, when a TFT is manufactured by using a crystalline

sem conductor filmobtained only by conducting |aser crystallization, a
mobi ity is about 300 cm/Vs. On the other hand, when a TFT is

manuf actured by using a crystalline sem conductor film 20 obtained by
thermal cr ysoallmﬂzém @mlummg(\auztmfbeﬂlrreldedmr&v lene d dsele- lapyrsd atrhicmat bom, a

mobility is enhanc about. 500 to 600 cm'/Vs). After
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a threshold value of a TFT Then, a gate insdlatin or fred
so as to coﬁtﬁmetdhtezy péamnadﬁ&hﬁht ovlord spyeliScadi3? theosiliObn oﬂm Glad @am r&suhaﬁemg
film407 is forrre of an insulating film containing silicon so as to have
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OCT 2005 not I|mted to.a silicon oxynitride film and may have a
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i nsul ating [ c sin | i oxi de
film the S{:IHI%%[%H%E(& c?e %gﬁtg irls'u?a?'ﬁg fﬂfnor %gnﬁ?nfea nea ghine &%ﬁ?@ﬁto §(R)r‘]

speci fical |y, thellsdd,ixomnstoxdrdRctive miganode (mﬁiﬁ@k Z0 by 1woxhAg, Lhekeael hyl
orthosilicate (TECS) with O, setting a reaction pressure and a substrate

t enper at ur ec@idugtvpAilmr0anckeess0dds) talke0 an)oachg third @hadlgéiwedilbef’r%c

conducted a h- q C 115 elegtric den to, 0.8
Weni . The&fs”i% |'(%:Sg’n ox?odgﬁp rﬁ# %a%%quogc&’ﬁrfeﬁeel%ﬁﬁ %(%%5151 @f’ac {orle

el ectrical pebaftagitRidisthCs fast @orﬁﬁ&ﬁvé s laakh Beadel A DN Eherdmkanrgesat i ng
at 400C to 500C. 10 Then, a first conductive film 408a (thi ckness 20 to

100 nm), a 88.0h decangnehsiuctive ﬁzlmaﬂjﬂma@e hifclinagsSc 100 (tlucBOBsnAY( nand a
third canduct | m 40 knes 0 e l.ayered on the
gate in a?rfdn%&flfci ﬁv? rﬁ‘(i J@%Cﬁ?%%e E’ﬁﬁ?f)‘iﬁ“ {:Q“ f%dr)é’fe ftfdct i ve

film 408a nade Ofln%hé'\ﬁréslehmrﬁtj&'hﬁ{@ﬁ?Saiitho?igh i irst 2oRGGINE BIGNAYSS isviBadd | M
408b made of an Al - film (thickness

of WN, there is no particular limit thereto. A% the first conductive film 408a, a
conductive layer made of an element selected from W and Mo, or an alloy or
compound mainly containing the element, may be formed. Furthermore, although
20 the second conductive film 408b is made of Al-Sc, there is no particular limit
thereto. As the second conductive film 408b, a conductive laver made of Al, or an
alloy or compound mainly containing Al, may be formed. Furthermore, although
the third conductive film 408c is made of TiN, there is no particular limit thereto.
As the third conductive film 408c, a conductive laver made of Ti, or an alloy or
25 compound mainly containing Ti, may be formed.

Next, resist masks 410 to 415 are formed by photolithography, whereby a
first etching process for forming electrodes and wiring is conducted. The first
etching process is conducted under first etching condition and second etching
condition (FIG. 8B). In the present embodiment, under the first etching condition,

30 an [CP etching method is used. More specifically, etching is conducted by
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15 and a third conductive film408c made of a Ti N film (thickness: 30) are
|l ayered. In the present enbodi ment, although the first conductive. f5 1“?4%8"
is made of WN, there is no partlcular limt thereto. As the first LIcbdd
conductive film408a, a conductive |aver nmade of an el ement sel ected from
Wand Mo, or an alloy or conpound mainly containing the elenment, may be
formed. Furthernore, although 20 the second conductive film408b is nade of
Al -Sc, thergenesatmg péiﬁtniacuisiag BChi €1, nhé et . alAsthhg %ciortdoafoﬂdwcrtdtwef film
408b, a con al |.oy nd mai
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third conductive film408c, a conductive | aver nade o , or an alloy or
25 corrpoundsu;mlmdytoccantsalvshlamfg stde (semploestageireshelexty smésmsma haskgatddd to

415 f h tolith f t .etchi f
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8B). In the present enbodiment, under the first etfching con |t|on
| CP et chi ngcaretulstde ﬂaymecﬁurﬂdtmmosqaemdﬁ:r ttad fiyst eathed u@xdﬁg@ghdtjm@e&dm@je 29 -

5 generatin | aspa, using and 0, as an_etching gas in a -as

7l ow rate off DsaAlgios!ifiace thes T AhnRQESS shoM s pE M ol a8 S Pyl [ ed
to a coil-s V\];a)ple ﬁ:‘% gctrode under a pressure of 1.2 Pa. An RF (13.56 N Hz)
power of 30 is also supplied to a substrate side (sanple stage),

wher eby 1@ subst anfheatdferngigatching Sosditibn s esangeti t@ge desowppichg ddnai@ino.
Under the first etching condition, the Al-Sc filmand the TiNfilmare

etched to t\é{ﬁb@uttn@élOéferg%@%ﬁSiﬁh@a@@d’dMOﬁé t AT theosgored Wé%a@p@ﬂglon
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hardly et chgda 1@ fltheraafdfers: 2530 @tah) RGCON®E (156 MHB}EB@@'@I bo shhew
second et ching condl tion wthout renoving the resist nmasks 410 to 415.

Under the sfé@@hdd & @moﬂgswﬁﬁ‘éi eldctade vadetd ng:smge ebridtast ednRE Genky MHZDg
D oa 50 % T o off s R BB o BB 8 SNl b EBE ¥
coi | - shapedspkratibRfadsndes saifiies suli8e®fis lapPaed ARertfo. ( 13. §@eMi) conduct
etching without leaving a residue on a gate insulating film, an etching time may be
increased by about 10 to 20%.
In the first etching process, by making the shape of a resist mask
20 appropriate, the edges of the first to third conductive lavers are tapered due to the
effect of a bias voltage applied to the substrate side. The taper angle may be set fo
be 15° to 45°. Accordingly, first-shaped conductive layers 417 to 422 composed
of the first, second, and third conductive layers (first conductive layers 417a to 422a,
second conductive layers 417b to 422b, and third conductive lavers 417¢ to 422¢)
25 are formed by the first etching process. Reference numeral 416 denotes a gate
insulating film. Regions of the gate insulating film 416 not covered with the
first-shaped conductive layers 417 to 422 are etched by about 20 to 50 nm to be
thin. 7
Then, a second etching process is conducted without removing the resist

30 wmasks (FIG. 8C). Herein, etching was conducted by generating plasma, using
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15 power of 20 Wis also supplied to a substrate side (sanple stage),
whereby a substantially negative self-bias voltage is applied therBto;T!mgs
order to conduct etching without |eaving a residue on a gate insulating
film an etching tine may be increased by about 10 to 20% In the first
etching process, by meking the shape of a resist ruask 20 appropriate, the
edges of the first to third conductive layers are tapered due to the

effect of abfflagnddi agenappiinedas o ¢ lges Sobsircatie2 SodecciTheithapeRF4hylsé may
be set to 15' to 45 ordingly, first-shaped condyctive |ayers 417
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(FIG SC). Herein, etching was co generating usi
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of 100 Wi chhé&t%ﬂ%érgg???%%g a?@fb?h{e@.e side (sanple stage), whereby a

substantially negati ias voltage is applied thereto. 5 In the

second ete@hi ng prasekscritdieaNvesSdud td Meaidt Ethﬁin-glj;ﬁloééshfﬁhartﬁe S&icﬁ?@tdtéﬂﬁh%
etched. Due to the second etching process, second conductive |ayers 428b to
433b and t RIYEsSe @fuelcrtfadessidst & 4PBoneelatnds FRelfoitamge @paging, other

hand, the fji , cti.ve d rs.417a 422a are hardl t ched, whereby
second-s hapé‘gﬁr’ég (1)1%% E' gg i 3%3m égl/egér‘((gnsi’ﬁémtnoo 4@5 PEP&n 18?]%12160. 1 1%6 %’srmc?gs cri bed
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gate el ectrodes 428 to 431, one el ectrode 432 of a storage capacitor, and a
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ion implantation. lon doping is conducted under the condition of a dose amount of
1 x 107 to 5 x 10"/em” and an acceleration voltage of 40 to 80 keV. In the
present embodiment, ion doping is conducted under the condition of a dose amount
of 1.5 x 10"/cm” and an acceleration voltage of 60 keV. As an impurity element
20 Imparting n-type, an element belonging to Group 15 (typically, phosphorus (P) or
arsenic (As)) is used. Herein, phosphorus (P) is used. In this case, the
conductive layers 428 to 433 function as masks with respéct to the impurity element
imparting n-type, and impurity regions 423 to 427 are formed in a self-alignment
manner. An impurity element imparting n-type is added to the impurity regions

25 42310 427 so as to have a concentration range of 1 x 10'® to 1 x 10™%cm”.
After the resist masks are removed, resist masks 434a to 434c¢ are newly
_formed, and a second doping process is conducted at an acceleration voltage higher
than that of the first doping process. Ion doping at this time is conducted under the

. 3 ST :
condition of a dose amount of 1 x 10" to 1 x 10"/cm™, and an acceleration voltage

30 of 60 to 120 keV. The doping process is conducted using the second conductive
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whereby an inpurity elenment inparting n-type is added to the sem.conduct or
|l ayers 15 in a | ow concentration. The doping process may be con u@tédEﬁﬁ
ion doping or ion inplantation. lon doping is conducted under the condition
of a dose amount of 1 x 1013 to 5 x 10'4/cnR and an accel erati on voltage
of 40 to 80 keV. In the present enbodinent, ion doping is conducted under
the condition of a dose amobunt of 1.5 x 101-3/cnR and an accel eration

vol tage of BQeked28PAse &i32bnpumiths efitnespec? Qo ianpiifidring dehypesudanihal ement
bel onging to Group 15 (typi cally, phosphorus (P) or arsenic (As)) is used.
Her ei n, phoSPRYHYLIEPFns § asklsd 10 the pHPcoadu@or tyers dnyubeitgreringybvs abs to
433 functi of.as yasksi Wi ec t.hg i ity.elenent . | rting
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manner. An idelaration ebkagniowarnadt ihag ofi1liey peohs dagiddpiotcdshevhcrgur i tivte
regions 25 423 to 427 so as to have a concentration range of 1 x loss to |
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x 1013 to 1 x 10'5/cm, and an accel eration voltage. of 60 to 120 keV. .
The dopi ng PeBeessNpatiggitipedd addechip tavecerasotdiienidpetiiwegBms|436T 422905
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process is conducted at an acceleration voltage 1ower than that of the
second dopi #lyledr oc bigh-castvenislyora ippatiey Bestrowi33,dH, G419A44s apldt 4d heéal.a At

this time, ion dop.ng is c duiﬁ@d ndﬂf&fi l,e condition of a dose anount
of | X 1015°3Hgepir Iﬁlgﬁaf‘,géogg,% diQ “acteltation votta.-e of 50 to 100
keV. Due to the seceidsand &hi I)l%i dapi ‘anpraﬁgﬁl%?ﬁt% RPele PRI §¥1r &l eFRNt

inmparting n-type is added to"i concentr at mpurity regions 436, 442,
and 448 ovelovappegnmntibn ithpufiiyrsgionenddclid Mighl@yesagrdtionanguntenddiatd om
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450¢ are newly formed, whereby a fourth doping process is conducted. , Because
- of the fourth doping process, impurity regions 453, 454, 459, and 460, in which an
impurity “element providing a conductivity opposite to the above-mentioned one
20 conductivity type is added, are formed in the semiconductor layers to be active
layers of p-channel TFTs. The second conductive lavers 428a to 432a are used as
masks with respect to an impurity element, and an impurity element imparting
p-type is added, whereby impurity regions are formed in a self-alignment manner.
In the present embodiment, the impurity regions 453, 454; 459, and 460 are formed
25 by ion doping using diborane (B-Hg) (FIG. 9B). During the fourth doping process,
the semiconductor layers constituting the n-channel TFTs are covered with the
resist masks 450a to 450c. Due to the first to third doping processes, phosphorus
is added to the impurity regions 438 and 439 in different concentrations. However,
doping is conducted in both the regions so that the concentration of an impurity

30 element imparting p-type becomes 1 x 10 to 5 x 107! atoms/cm”, whereby these
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| ow- concentration inmpurity regions and the high-concentration inpurity
regions can 15 be forned by one doping process, instead of the segohgl] ajus
third doping processes. Then, after renoving the resist nasks 434a to 434c,
resi st masks 450a to 450c are newy fornmed, whereby a fourth doping
process is conducted. Because of the fourth doping process, inpurity

regi ons 453, 454~ 459, and 460, in which all inpurity elenment providing a
conduct i vi t yegipposiunetion ashe shove-rpginti ankd dnen2@goondlict ipreltanntyp&T.s
added, are f@Qr t he sem conductor |layers to be active |ayers of

med |
p-channel T e.ret?ﬁ%qgggd%aoc%?iﬁﬁ&i ve lavers 42Sa to 432a are used as
masks with respectyfeQoaRe bW—!‘nteMti@1'1@1%%@:33@&%%@&%”&%(ﬂsyzlr@lfglgq?tﬁin each
in a
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inparting p-type is added, whereby inpurity regions are forme

sel f - al i gnneamiennsiwetor layen. t he present enbodi nent, the inpurity regions
453, 454, 459, and,460 are forned 25 by iqp doping using diborane (B, H6)
(FIG 913}. Duri nghFﬂ’e“’feo{ﬁStSﬁ 4 n%eﬁr@cggg‘? arg [REMQYH coiNductsy Miayeres
consti tuti ngpdlisidy shamal is TEiSe@r ' 21 B sks.. to
450c. Due tont hen%gl rst to 1tshi r’ﬁe doglrﬁég;\f%%tggtee\ggggr, &%ﬁlélg%%?;laffgfég(g]d‘éggﬁto
t he inpuritynriegilensg 438 anthid3Q siicdi MidreticloesseftiDatib @U$. niiowepasna
doping is c%ct ed in both the regions so that the concentrati gon of an
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| ~'". whereby: e negj f i 0 ource, region
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sem conductor layer. 5 Then, the resist masks 450a to 450c are renoved, and
a first iutda¥adepinglenayersei Hyrofure e mulsi-lpyered dSrurhe fafr anothert ey layiag

i nsul ating tsfmgfr’rao%g%n{% %go%.of an insulating filmcontaining silicon with

a thicknes- 1 “not by plasma CVD or sputtering. In the present
embodi nent, a siliTeef aXyRdwi iideFId.| 9T WedyRtadlinithiog kRE S8 mPdontBBIRMLVES is

formed by plasma CVD. Needless to say. the first 10 interlayer insulating
film461 isrerstverddmiapddhe gnpustyl ¢lewansrafdad o dee faspeqtivargmmegndustrdagers
771 1 LA SO 5l YL 0 YR G STRL B
sen conduct @kciliaNe $ypeSor pulse oscillation type solid-state laser, gas laser, or metal laser.
In particular, laser annealing process using a YAG laser is preferably conducted.
If a continuous oscillation type laser is used, an energy density of laser light is
required to be about 0.01 to 100 MW/cm® (preferably, 0.01 to 10 MW/cm?), and a
20 substrate is moved relative to [aser light at a speed of 0.5 to 2000 cmy/s.  If a pulse
oscillation type laser is used, it is desirable that a frequency is set to be 300 Hz, and
a laser energy density is set to be 50 to 900 mJ/cm” (typically, 50 to 500 mi/em™).
At this time, laser light may be overlapped by 50 to 98%. In the case where
regions of the second conductive layers contacting the first interlayer insulating film
25 461 are sufficiently oxidized, and projections such as hillock and whisker are not
formed even by a heat treatment, thermal annealing wsing an annealing furnace or
RTA can be applied.
A heat treatment may be conducted before forming the first interlaver
insulating film. In the case where wiring to be used is weak to heat, it is preferable

30 that an activation process is conducted after the interlaver insulating film (insulating
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recovered, and the inpurity elenents added to the respective sem conductor

| ayers 15 are activated by irradiation with a | aser beam It 1S“d58@$aqg$5
to use a continuation oscillation type or pulse oscillation type '
solid-state | aser, gas laser, or nmetal laser. |In particular, |aser
anneal i ng process using a YAG | aser is preferably conducted. If a
continuous oscillation type |aser is used, an energy density of |aser |ight
is required to be about 0.01 to 100 MWCM2 (preferably, 0.01 to 10 MNWcm
2)~ and a 20,substrate is .noved relative to laser. light at .a speed of 0.5
£ 2000 oy o oSl Butetif Xfteh e 3 i padds i) Bl by eol B Geniest o
that a frequariay ahd Reliké o REN30R.B: cfRblinfrkaser energy density is set to
be 50 to 900 mJ/cnR (typically, DOto 500 mi/cm- At this tine, laser |ight

may be overl appedThen,5ydtageagson tan bheowdstediher dcatrtegitmast (D0t Geo ¢8060Nd
conductive l.ayers ntactipg . the first interlaver insulating film25 461
mewmd@ﬁ?%@%ﬂ%ﬁ%ﬁ%%ﬁ%%@gﬁwwwmewwwe
not  forrediSugR.bY dheh@ahydbeat indd i 298 UsdngirdN ling
furnace or RTA can bg app¥fég. %sﬁ%g?£%§£§%%g%¥q§§%hggrg%%pu?Fegﬁﬁg?%fe
form ng t helfriéspsttivevethegyresence oé titcafitsngntbilhyar hsulithe fihseheheneonluiog t o
be used is ak to he it is preferable 30 that an activation process is

t, |1
conduct ed afd’&fs tHe F%Yéf@%?@é?edi ndYd &t aHgrafiyenmsthalpityvdipgsgaom plpsma

mai nly cont gi,mi kA L) L L il [ r to
protest wi Rl fRfhe B doscr? o R LT of s Pt \RaleiERE 306
hydr ogenat i éf0Tafobe t¢daduateth by agnbgaterd teatimeit 3 (:8000@ hodbaen taf BE |

to 12 hours). In this process, dangling bonds of the sem conductor layers
are 5 té nFoRtWH¥Hue to hydrogen contained in the first interlayer

insulating film Lrr t.] v . pres e the first interlayer
i nsul ati ng fiIn1ﬁ5h§;§£ﬁ§§@ﬁgd%$§ﬁ9&]g@%?@”%%ﬁﬁﬁb4ﬁgar%§g%dyé§? ASTEH!

al ternati veinsaldtiog fifm hystedgle oatinodrgaplAsi¥alating dmagenatis gorhets bRgthBYEfsegen
excited by plasma) or a.heat treatnent at 3000C to 450'C for | to 12 hours

in an at nospPHRelayeE dntudatiiengln 466 1o dhapresercambidipene anl asrdéhehsit BHn iNext
Fi T mat er i e SkoisPoti e (Renest ok  Rabet e8P PTG brit i DLPEED
ir gts Ie;] I ?%alesrm gpgawrﬁdly,nm fd 20D 484, anldnint W hRhPIRSEAtese MO OStiRNSn uRNs@edc¥! T ¢n
the case where an organic resin film is not used, the second interlayer insulating
film 462b with a shape as shown in FIG. 21 is formed.
In the present embodiment, in order to prevent mirror reflection, the second
interlayer insulating film, on which unevenness is provided, is formed, whereby
20 unevenness is formed on the surface of pixel electrodes. Furthermore, in order to
obtain light scattering by forming unevenness on the surface of pixel electrodes,
convex portions may be formed in lower regions of the pixel electrodes. In this
case, the convex portions can be formed by using the same photomask as that for
forming a TFT. Therefore, the number of processes is not required to be increased.
25 The convex portions may be appropriately provided on the substrate in the pixel
portion other than wiring and a TFT portion. Because of this, unevenness is
formed on the surface of pixel electrodes along the unevenness formed on the
“surface of the insulating film covering the convex portions. '
As the second interlayer insulating film 462z, a film whose surface is to be

30 fattened may be used. In this case, it is preferable that after pixel electrodes are
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formed, which has a thickness of 1.6 im and a viscosity of 10 to 1000 cp
15 (preferably, 40 to 200 ep), and in which unevenness is formed-dpn (fte 25
surface. In the case where an organic resin filmis not used, the second
interlayer insulating film462b with a shape as showmn in FIG 21 is
formed. In the present enbodinent, in order to prevent mrror reflection,
the second interlayer insulating film on which unevenness is provided, is
formed, whefoelyd, 2@ unévennessvidad fvthmecvenndshe vsurnfdacenoknpivrehnd blast.

el ectrodes. Furthernnre in Oder to obtain Ilght scatterln form ng
unevenness SANNRedRdiHrAde GFPIBY B MigIoadtiedion dndadipyere! sw%%itwt%

formed in | l Qpixel electrodes. In this case, the convex
portions caﬁ%vf&gd{?ﬂﬁ%%m&%s t he sane photomask as that for formng a

TFT. Therefore, tlhea rdmbleg c@fcuprmsmss U833 not 46eglacrreédllyocdimettedr @aged. 25
The convex portions may be approprlately provi ded on the substrate in the
pi xel  pér ticBpEatvREMRUREN rwr)nﬁ@reaffwr@ TFithser viliss . aradernik bppatiRigng 4

unevenness I e Qf e

inevenness Permid BRoL i hlf (RS sBisk] Bl RRLLARR 00 il enees
convex portignam)Asitibep ﬁ&:@ﬁ@a i @hd AY@E rhayshihsat i @@wfd laﬁrma%amcané iolr
whose surface is to be O flattened may be used. In “thi s case, it is

pref er abl e mhki-lagerast stpmene od |teie 106 deaye agyer9Engaad @fr%@lblﬁﬂ@’ csgft $iaE@UIeS

provi ded with unevenness nductin ,s h|n nd t he
like to preVERT ﬁ%F?o?r?%?¥gcﬁ¥dﬁugﬁﬂ%aW$ PS&Q d%eg |ght §o sca

ther eby 18nhapela g i bbBRGSS by HBrrAingl AV o uChi GUTAN F0fh ad T@iAGS TO t141617
electrlcally connected to the 5 réespective inpurity regions are formed.

These wi r estharcenfroayred patyerped teforimyiring (Fged8d filmof a Ti film

(thickness: 50 riim and an allo and T hi ckne nm..

i s appreci at ed tﬂﬁt tméewpg?nné9§’h3v@x51 %‘f&loge nﬁa’&éraeﬁaget ?1&8'[ (?5(53 %r}mél

mul ti -l ayered StEMCIW SRt LEK %@e Fbr AR € Tﬁ’é’%’bﬁnedti@%t SRekr@de @68 allows a
doubl e-l ayered structure. Furthernore, a material for wiring is not

limted to sféﬂurfamdnila (4882 exafifiice, toa kﬂeO dlayﬂczdljf faonmeabd atmed et oFiming Al
or Cu on a Ta |Imagdform m thereon nmay be atteror%edtoform

wirng ¢ iRy e ShRameiie & c@ecﬁlya?o&%ﬁd H b RAS
l'ine 469, o Fg\f}g@gﬁ&fe? '?heelp%getl reQdH884RY & LRIRGly ThseeRACEt h Ulain

el ectrode 4
region 442 of a pixel TFT, and electrically connected to the semiconductor layer

458 that functions as one electrode constituting a storage capacitor. As the pixel
electrode 470, a material excellent in reflectivity such as a film mainly containing
20 Al or Ag, or a layered film thereof is desirably used.

As described above, the drivirg circuit 506 having a CMOS circuit
composed of an n-channel TFT 501 and a p-channel TFT 502 and an n-channel TFT
503, and the pixel portion 507 having a pixel TFT 304 and a storage capacitor 505
comprising a capacitor wiring 523 can be formed on the same substrate. Thus, an

25 active matrix substrate is completed.

The n-channel TFT 501 of the driving circuit 506 has the channel formation
region 437, the low-concentration impurity regions 436 (GOLD regions) overlapped
with the first conductive layer 428a constituting a part of a gate electrode, and the
high-concentration impurity regions 452 that function as a source region or a drain

30 region. The p-channel TFT 502 constituting a CMOS circuit by being connected
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source line (433a to 433c) to be electrically connected to a pixel TFT. 15
Furthernore, the gate line 469 is electrically connected to a gate5 00T 7085
el ectrode of a pixel TFT. Furthernore, the pixel electrode 470 is

el ectrically connected to a drain region 442 of a pixel TFT, and
electrically connected to the sem conductor |ayer 458 that functions as
one el ectrode constituting a storage capacitor. As the pixel electrode
470, a mat &0 ith¢ reglewineb it R0d ethracgh Wia glestrotle a6ahds Hm nedmicy foondtaimi ng
20 Al or Ag, .or | ayered filmthereof is desirabl sed, As descri bed
2bove, t he P4 44 dHs @tﬁ%ﬂ%&éﬂf{%%gmaumge?%ﬁ?% Uil gifpeat o f e

n- channel i ; s5h : ~ &Y 3105 Ghan : : : d

t he pi xel gé;g}? ?%ﬁ agdgglnﬁrg\gﬁoﬁggg@ﬁexle ul'r‘é‘?}% gqgﬁgjglstorggﬁe 11;(55%-%%/;5{?%?%@%5
conpri si ng impedpacin-gipewand ngn 53wy benion madpaninthe-tsaaeasubstrodiced.
Thus, an 5 active nmatrix substrate is conpleted. The n-channel TFT 501 of
the drivin UEW%PHE?EQ 50% theenirk IdHanAd| hasotheathasmel-fagiasiwnampzion K43, the

| ow concenft.ati i i i ( I ) € ppe it h the
first condioriacrAER bikEs 8RR 2 COBY FUMT b BHBATERF] it g
the hi gh- condeniveatlhpdy 480N i doyistiRBnoNS 45udt t At of ARt | QBctAsiea SAUN €R
region or a drain 30 region. The p-channel TFT 502 constituting a CMOS -
circuit byhHE-eREsHABeR SBPBBLSIEGEONSt ) (¢t Hiat fundtignris| 2 TRIFcE0agiehvoughaithe

el ectrode 4(366;: has the channel formation region 440, the high-concentration
inmpurity régﬁ%’ﬁ‘s 454 that function as a source region or a drain region,

and thepd npurit yThegiieas TFF3500 othinehpad] ipdRidd S7eh&MBnt chilRbhngidy t ype
and an inpurity elenment inparting p-type are introduced. 5 Furthernore, the
n- channel rREaGHR0,Hbs [avheostamragibonfimpueity togioegdin(l@ddly doped drain (LDD)

| ow- concentrati

| v concent L1 N KDY LY E S 15, 42, (LD pglons) everl apped wLL the
e ont O SHGRLSSL AT, LTS o IS ey BN B
has the chanpedityl elenmht dmparag ongped4hd dnhinpowwvcaesent faphoihg pRuUSd hie
Cl Gt r oo, addsd fnahdisgRGOREEE 1AV ToIbal PRI 45 0F GHEFAE Thille Ponesh on
as a sour Cgaﬂa%gfiop L10csl afh%rsqgr%g%e&ipggﬁorlzgfﬁ r}se rc%p%’sec? ' an electrode (layered
structure 432a to 432¢) and the semiconductor layer using the insulating film 416 as
a dielectric.
In'the pixel configuration of the present embodiment, the edges of the pixel
20 - electrode are disposed so as to be overlapped with a source line such that a gap
between pixel electrodes is light-shielded without using a black matrix.
Furthermore, FIG. 11 shows a top view of a pixel portion of an active
matrix substrate manufactured in the present embodiment. Corresponding portions
in FIGs. 8A-8C to 11 are denoted with the same reference numerals. A broken
25 line A-A’ in FIG. 10 corresponds to a cross-section taken along a broken line A-A’
in FIG. 11. A broken line B-B’ in FIG. 10 corresponds to a cross-section taken
along a broken line B-B’ in FIG. 11.
In the wiring thus produced, low resistance is realized, and a wiring bnafd
having the wiring is fully designed for an enlarged pixel portion.

30 The present embodiment can be arbitrarily combined with any one of
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impurity element inparting n-type and an inpurity element inparting p-type
are 15 added to theé semiconductor |ayer that functions as one el ech fupe 2hs
the storage capacitor 505. The storage capacitor 505 is conposed of an

el ectrode (layered structure 432a to 432c) and the sem conductor |ayer
using the insulating film416 as a dielectric. In the pixel configuration
of the present enbodi nent, the edges of the pixel 20 electrode are

di sposed sdimodimebts biced| apped with a source line such that a gap between
pi xel electrodes is light-shielded without using a black matri x.
Furthernore, FIG 11 shows a top view of a pixel portion of an active
matrix subsgralgifenyfjactured in the present enmbodi ment. Corresponding
portions in FIGs. 8A-8C to 11 are denoted with the sane reference

nuneral s. A br okinti2Dpresane cAbddimentHtHe pribOesos tEspantsulrtgas BRS80S eGId on
taken along. a. broken I ine A-A. in FIG -11. A broken line B-B' in FIG 10
correspof?ldi;lclilkfi ST YsSlspEYt fevice akdie the G va BiBRefulstirE BrBufaguEicn 11.

[0 Lhe wi it ddiiRn S AHIRNe b aEd SRSEANGS ] S dipalibzed. and @ wiring board
g 'y desi gne

having thewiring 1s fu or an enlargéd pi xel portion. 30 The

present enbodi meRtrsigdn foadddict raith| Fmeeahhdigds Wieha@ny: an@iofsuffine36 5 O
C 2005 Enbodinents | to 4. [Enbodinent 6] In the present enbodi nent, the

processes Showanufdct 49 ingbtainedf | ddweranbter.ygealighnhgrg diloh % stfatmed spleayt
device using the active i X substrate manufactured_l nmbodi nept. 5 wi | |
be. doscr | b8l WL FLFUPERAEC: i IRt Melire su BTG e 6! Hadotu prroobing
Enbodi medit reatnkdiR i@ebhderEmt anXthélbt?éste'iﬁi%ﬁlbgﬁim OWErOkd ik g 106 LiSoAREG ned.
Thereafter, an alignnent film567is fornmed at | east on a prxel efectrode

470 on t hefilmt567e anmirginic seshs filmtsch ms AhGerylfy; reaindfian mulaljiangrnet0whe adtyment
is conducted. In the gﬂ{ esent nt, before formng the alignnent film

567, an or §&ANEIRSHARCY SP3Rcs é?%bfg)g' digg 4 pykstrags BAP FTASrhOREISd L BeSiEd),
thef by | pSAUIT FIAREA, BeeEl 1P, LG5, A BT 5 SAR R0 2L
over the eof illessubstrfiteci place of column-shaped spacers.

15 Then, a counter substrate 569 is prepared. Coloring layers 570 and 571,
and a leveling film 573 are formed on the counter substrate 369. The red coloring
layer 570 is overlapped with the blue coloring layer 571 to form a light-shielding
portion. It may also be possible that a red coloring layer is partially overlapped
with a’green coloring layer to form a light-shielding portion.

20 In the present embodiment, the substrate described in Embodiment 5 is used.
Therefore, in FIG. 11 showing a top view of the pixel portion in Embodiment 3, it is
required that at least the gap between the gate line 469 and the pixel electrode 470,
the gap between the gate line 469 and the connection electrode 468, and the gap
between the connection electrode 468 and the pixel electrode 470 should be

25 light-shiclded. In the present embodiment, each coloring laver was disposed so
that a light-shielding portion composed of a stack of coloring layers was overlapped
‘with positions to be light-shielded, under which condition the counter substrate was
attached.

As described above, the gap between the respective pixels is light-shielded

30 with a light-shielding portion composed of a stack of coloring lavers, wherebv the
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of the substrate, in place of col um-shaped spacers. 15 Then, a counter
substrate 569 is prepared. Coloring layers 570 and 571, and a | eVelilHg fiHim
573 are formed on the counter substrate 569. The red coloring |layer 570 is
overl apped with the blue coloring layer 571 to forma |ight-shielding
portion. It may also be possible that a red coloring layer is partially
overlapped wth a green coloring layer to forma |ight-shielding portion.
20 I n the pPeREAT obpivrdissentn behedwgdswithvet esdnd bédhi-shiBdiradiageniud dss
used. There%?rc% iq{ FIG 11 showing a top view of the pixel portion in
Enbodi ment 5° 49 T&%required that at |east the gap between the gate |ine
469 and the pixel t n, t.he 469 and the
connection el ect rEgéerg%G%Cfeﬁgenrag?cﬁreo%tgégﬁcg?ggsteeﬁ%ﬁﬁleﬁjggﬁg%wfgéll%ldhgclnég?lrl%d}és 468
and the pi xgrmeldeut thedevdis Shaudd dded hitlghpixehpelidadand an taign pregs ek
enbodi nment , ¢ch_coloring | ayer, was di sposed so that a |ight-shielding
portion E’onﬁ‘glzé%f‘lﬁneéj QYdclke stiss SBH ey Of Afereuiipissuisanlea bk trhbbing
positions t i -shj d, under which condition the counter substrate
was attachgagﬁsg&%ggﬁggg%g%bove, the gap between the respective pixels is
light-shielded 3Dhe,tthe activedhbtrshisetaftgod @hidiofe GRRN GRG0 Pin@ 1 dGHKingf
coloring lavers, whereby the 37 5 01"i a tali nunber of processes can be
reduced, wi ¢FSUt aedprnag aad theykrunier sibgiralg dragéachsddh cash odiebivadka saddnt
Then, a cou r electrode. 576 _conposed a transparent conductive filmis
for med-on (TS| et 87 4PEPoTas 05 ArilHe oy it s s Siachiafidostc
~alignnmenty faithe a F8 i i : } f o] : nt er:
substrate, wher e%@ﬁgﬁ%%tﬁ%gmﬁlgg?{ r?eﬁrll?@rvﬁg %‘gﬁgﬁ;gtp éigi&g“l'h*er}%,E[Qtg Hgga%clg(ﬁ\(}cel

mat ri x substrysiab roateripl S5t Beingected moweewnthandibshetedr and nfge wibscudct aee
formed and the counter subsirate are attached to each other with a seal ant
568 A f111GHIPISEY seaed ithea seAlfRintnos eBowaRd Awbnebiiad esysditlemataridhed -

to each 10 b0 M 44N | .1 filler a ol umm _spacers.
Ther eaf t er ,Iﬁg?fl{quléeéﬁ f('g:yrﬁlg/ﬁ;et gﬁhfrcrla‘%%ﬁéglm%’g& éalﬁnj y&‘fséaa 5%?%‘\%188 PRe Tt
subst rat es, crastdl tdiwplsuhisticat dsovai én BWRPI2tiel dongsiatead W téyaresieaha@nicti(aot

shown). A known liquid crystal nmaterial may be used for the |iquid crystal
mat er i af 5578t pabsigateeOf ety giwunipse sibsiiate] is separated in a desired shape.
Furthermore, a polarizing plate (not shown) was attached to only the counter
substrate. Then, a flexible printed circuit (FPC) was attached by a known
technique.
A liquid crystal display panel manufactured as described above can be used
20 as a display portion of various electronic equipment. The liquid crystal display
panel is fully designed for a large area without decreasing an aperture ratio in the
pixel portion.
The present embodiment can be arbitrarily combined with any one of
embodiments 1 to 5.
25
[Embodiment 7]
In the present embodiment, the processes of manufacturing an active matrix
type liquid crystal display device different from that of Embodiment 6 using the

active matrix substrate manufactured in. Embodiment 3 will be described with

30 reference to FIG. 13.
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crystal display device shown in FIG 12 is conpleted. If required, the
active 15 matrix substrate or the counter substrate is separated i-n5agrT
desired shape. Furthernore, a polarizing plate (not shown) was attac ed
only the counter substrate. Then, a flexible printed circuit (FPC) was
attached by a known technique. A liquid crystal display panel manufactured
as descri bed above can be used 20 as a display portion of various

el ectroni ¢ equi phesit inTmotdaql@bdNﬁhyEmabdhﬁl@mlLia.ytht,pamék imsuriuldupsdesi gned
for a large area ho, cre aperture ratio in_the xel

porti on. %O‘ﬁ?é%gﬁ{j %og& I"é% 1?;fgﬁ"iﬁttE’rrai“i‘ Py RY; Ry 1§ \RP?HS Ecr"f;ﬁ%]ne of
enmbodi ment %nlthteo ?mvgﬁnL[ﬁ{ngbﬁ%ﬁé 1?1] FII@st %—QJ@S‘?% f“ﬁ%jn 1tnt1(gﬁ s
processes of manufacturing an active matrix cr?‘staf f
devi ce dif texdnted.r dm theatregdn: Emtiadiinent, t@fmlfngntr@etheazdtqmneen‘rﬁlﬁn >1()67

“substrate manufactured in. Enbodinent 5 will be described with 30
ref erence &b Eeanic esimdilmsgeeh Agsancsylic irpsincldior e ealpmsd Evpsaehem 5,

the acti VecS”ElHﬂ %Bsgrﬁa%%.reé 1f6)gglomnlggr Elggﬁratgp‘ 8Cw|dss tglbt é’j‘c\rrgf &x desued

Thereafter, an a oh FHeVatL TV

substrate ng@sﬁbﬁs Fﬁﬁh&@ior@ngblﬂarfcdb 0Qrd Rgtyefhattk&d &Qz‘i‘dH@teﬁﬂre kﬁkfﬁ&e
present enbodi ment, before form ng e alignnment film 1067, 5 an organic
resin fil mobthstsubstrats, woplpte ef ¢Qa1§mﬂil -$hapatt waacepat t er ned, vvhereby a

col um-shaped s er 572 f ubstrate g was fornmed

desired positi gﬁﬁ I}Iu?t??é'lnﬁ%r é‘%sgrﬁ‘f‘?erlﬁégl IS BEEPATS- ng';}k? CORBET eﬁ“«?&“%@e?s t he
entire ;gur heRfdedPivitng UbSH! & thﬁckP'aa&ﬁoHﬁ qledmahaned 1§mc§lrladm'l;hen

a counter substrate 1068 is prepared. The counter substrate 13 pr 6vi ded
with a col tayef il0T®rre disphscchscaacwl mmmohay@leadlﬂﬁldiehndAdIghtghieldﬂmgdbphmg

| ayer 1075 @r,ﬁ dis osed so as to correspond to each pixel. A
| i ght - shi eldf qva}sa med g7eR ihd PAHRBOT SHIViRE £15BHt | én loreligedfilmi iy o

circuit. ﬂﬁg Jo'l(%ﬂi}]j?rggqu HRVE& v%ﬂ&%gélﬁﬁﬁngq%é}rld?'ﬂ Yy pf”qudéc{]e Then, a

l'i ght-shie dlng aver
counter electrode 1069 made of a transparent conductive {ilm on the leveling film

¢095

15 1076 was formed in the pixel portion, and an alignment film 1070 was formed over
B the entire surface of the counter substrate 1068, followed by conducting a rubbing
freatment.

Then, the active matrix substrate on which the pixel portion and the driving

(;ircuit are formed and the counter substrate are attached to each other with a sealant

20 1071. A filler is mixed in the sealant 1071, and two substrates are attached to each

[ W other at a uniform interval with the filler and column spacers. Thereafter, a liquid

crystal material 1073 is injected between the substrates, and the substrates are

completely sealed with a sealant (not shown). A known liquid crystal material

~may be used for the liquid crystal material 1073. Thus, an active matrix type

25 liquid crystal display device shown in FIG. 11 is completed. If required, the active

matrix substrate or the counter substrate is separated in a desired shape.

Furthermore, a polarizing plate or the like was appropriately provided by using a
known technique. Then, an FPC was attached by a known technique.

A liquid crystal display panel manufactured as described above can be used

30 as a display portion of various electronic equipment. The liquid crvstal display
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counter el ectrode 1069 nade of a transparent conductive filmon the GCT 2605
l eveling film15 1076 was fornmed in the pixel portion, and an al i gnnment
film21070 was forned over the entire surface of the counter substrate

1068, followed by conducting a rubbing treatnent. Then, the active matrix
substrate on which the pixel portion and the driving circuit are formed and
the counter substrate are attached to each other wwth a sealant 20 1071. A
filler is maxelis fultyhécssgaldafutr 410i7de asndwithoutsddeséssateesn apertatet @acbed the
each ot her at a uniforminterval with the filler and col um spacers.

Ther eaf t er ,PECIRYLPH  cryst al naterial 1073 is injected between the
substrates, and t Ie l. eal wi th a.seal ant not
shown). A known F?%uﬁgggéigbgﬁdﬁé %t $H) Eﬁn %1Jsean3thhéﬁtFHU|%“’& sta
mat eri al 1@A%odiigsts Bfv ctive matrix type 25 liquid crystal display device
shown in FIG 11 is conpleted. If required, the active matrix substrate or
t he counber substrate is separated in a desired shape. Furthernore, a

pol ari zi ng $ qt or t | i ke was appropriately provided by using a known

t echni que. Héﬁ" was attached by a known technique. A liquid crystal

di splay panel manyfiRehwLed: asbaasssdiPed aﬁt@i’ﬁﬁ)(ﬁﬁ’t@npgf YsedinBBode t?tﬂgié@é)l ay

portion of various el ectronic equipnent. The liquid crustal® displa
uuJ panel itke fprksent desemmed $xempEatyapgelatioa v tthbgiht- dﬁﬂnegsdmgceamapeast ure

rati-o in the i xel Eortlon The present enbodi nent can he arbitrarily
conbi ned wi P.Cl%fﬁ?‘ 188 o mt‘éh%dtfneﬁt% agtupigesa 197 éﬁb@ﬁtlﬂ%tﬁfu%‘]‘a Ithe fagEve
present; enbodinent,cas. aqt jiitge {ab%l 5 e bt%% mg AL i é&ﬂcattctte '
present 1nvention, exe ary pro alig {tl ng eV| ce'W1f be

descri bed Ul@lhﬂgnﬁttﬂ@tdlmdcmtolﬂmﬂw%@delﬁﬁs ng aailg'pﬁﬁ'y ﬁ)@ﬁelniﬁnufl@ﬁtwlﬁbmgerhiﬂ@ng
active 10 matrix substrate described in Enbodinment 5. In the present
speci fi cat jehneny OFIFl@‘IittOﬂeafrﬁ‘ttﬁUﬁ& sesgried tteéwetthe\/etby%traef wrka cover wegpkay

panel 11 Vb Sy A0 SR SRR BB ESEE PACTLEC,.
| C i s nountigt-emiftie dﬂl&ﬁétﬂy iRAN8Es A light-emitting layer containing an organic
15 compound that allows electroluminescence generated by application of an electric
field to be obtained, an artode layer, and a cathode layer. Furthermore,
luminescence in an organic compound includes fluorescence obtained 'wh‘en a
singlet excited state returns to a normal state and phosphorescence obtained when a
triplet excited state returns to a normal state. Either one of or both of emission
20 light is included.
In the present specification, all the layers formed between an anode and a
cathode in a light-emitting element are defined as organic light-emitting layers.
Specifically, the organic light-emitting layers include a light-emitting layer, a hole
injection layer, an electron injection layer, a hole transport laver, an electron
25 transport layer, etc. A light-emitting element has a basic structure in which an
anode layer, a light-emitting layer, and a cathode layer are successively stacked.
In addition to the above-mentioned structure, the light-emitting element may have a
structure in which an anode layer, a hole injection layer, a light-emitting layer, and
a cathode layer are successively stacked, a structure in which an anode layer, a hole

30 injection layer, a light-emitting layer, an electron transport laver, and a cathode
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light-emtting elenent includes a light-emtting | ayer containing an

organi c 15 conpound that allows el ectrol um nescence generated by _
application of an electric field to be obtained, an anode | ayer, gn(élbé 2005
cat hode | ayer. Furthernore, |um nescence in an organic conpound includes
fl uorescence obtained when a singlet excited state returns to a nornmal
state and phosphorescence obtained when a triplet excited state returns to
a normal stlaye.arEsudressiorle stfcked, dioth of emission 20 light is included. In

t he present specifjication, all the layers forped between an e and a
cathode in a Iigﬁ%b' @ﬁhﬁ“@?éﬁﬁﬁ¥w2¥§“ﬂé¢ﬁh %P%@“B?%aHFEmPﬁgﬁgeéﬁ?%?ﬁng

layers. Spagid u‘h%h Y 1nt Eﬁ?oﬁgaﬁ“é?m lﬂ@m%"”&obﬁ%ﬁr& LNGIHAS a700 i

light-emtting ayer i njecti |'ayer, “an el ectron injection |ayer,

a hole tr arfepﬁédi blyags&ig thQh@@ﬁeﬂOIf‘F'QSOB MAMEOrD. | Reehrdieg Che éonfwurdtlon
light-emtting el enent has a basic structure in which an __anode Iayer

| i ght - enPt tafribe paytehingaidl éﬂéd@ﬁd@@rlmy@ro‘féhensqbeleéelsT%pQBsmcafc%wferrq:qh
addi tion tq t he above-nentioned structure, the light-emtting el emrent may
have a structure in which an anode | ayer, a hole injection layer, a

light-emtting | ayfHougBNte Resat RAARJIAYRISIRFG §WeGBRSIME |sHusinds kethidh
structure in which an anode | ayer, a hole 30 injection |ayer, a

| i ght - eni t ttivegchanpet- foraratishetgrars treabEpwdt 4 apete-gaindstanctat h@d'e’hm snf(JGr
2005 | ayer Z‘ ﬁLiccessweI\é stac‘lgted, tc. FIG,14 is a cross-se ho vi ew
of a |ight CATREHRGRARCT GBI thelopined et 2 dfiBlsardte mrugiyerits Whis! ftee
swi t chi 09 TiInfdophanb Al ions fcSuhstd kg oE0Relis formed by using the
n-channel TFT 503 1n FIG 710. Regarding the configuration 5 of the

swi tching TFT 603 drivenglesenitpproeitedf ot hbe ubkiaatnelO0TET ta@3:dvhy beng eher r ed
to. Al though the present enbodinent _shows a doubl e- gate structure in which

two channel“¥GFmeticBt sy Bl 48 nddcresos; Agtadie des drirsiniiod ph i ch
one Cha””%ﬁnhgﬁﬁﬁ@hQQ1m%Qh%nn%%u%8ﬁnﬁﬂz@%eﬁ 55%§§%B%?%§E§BE§$E??§PH3“&h'Ch

three 10 c ornmat’ion regions ar
circuit prayt gechane! TS E0St mal ehe/ Oeirgd fror meditiyglisthagprehent &ivbSligicneui t

shown in FIG 10. Therefore, regardi (% the description of the
confi guit isbawsfa tingledzaly SABCIErS, cullquble-galeduBISHITBtarohiTBHe LAl HILSHERTBAY TFT
501 and be used.

Furthermore, wires 701 and 703 function as source lines of a CMOS circuit,
and a wire 702 functions as a drain line. A wire 704 functions as a wire for
electrically connecting a source line 708 to a source region of a switching TFT, and

20 a wire 705 functions as a wire for electrically connecting a drain line 709 to a drain
region of a switching TFT.
- A current control TFT 604 is formed by using the p-channel TFT 502 in
FIG. 10. Therefore, regarding the description of the current control TFT 604, the
description of the p-channel TFT 502 may be referred to. Although the present
25 embodiment shows a single-gate structure, a double-gate substrate or a triple-gate
structure may be used.

A wire 706 is a source line (corresponding to a current supply line) of the

current control TFT 604, and reference numeral 707 denotes an electrode that is

electrically connected to a pixel electrode 711 by being overlapped with the pixel

30 electrode 711 of the current control TFT.
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the p-channel TFT 502 may be referred to. Although the present enbodi nent
15 shows a single-gate structure, a double-gate structure or a tr7 @I @F@ag@}b
structure may be used. Furthernore, wires 701 and 703 function as source
lines of a CMOS circuit, and a wire 702 functions as a drain line. Awre
704 functions as a wire for electrically connecting a source line 708 to a
source region of a switching TFT, and 20 a wire 705 functions as a wire for

el ectrically conpechixpgeRcHbaé '71'1'1§‘§n 4884t era Hiﬂﬁlerr‘mtt(rﬁ)gél%mﬁf Ra@W £ £hi ng
TFT. A current control TFT 604 is formed by usihg the p-channél TFT 502 in

FIG 10. Tharsphume condgandi int hésdasarimppaent obndumeivedilnert coopbood of FT
604, the d scrlpt 0 f. the, p-channe ET 502 may be referred to. Although
t he presen‘ln @%ﬂlﬁd@%@% 0% H5wd C&%@Hgﬂ@fg&f ENSTTAG i &1 GBS yat'e
substrate ©f #&idd B GiHdhCoxidk UGt HE asg@y b l{g@qP%@nWCBEdJCQ?e' 8ir . Oﬁ}lllr ce

line (corresponding to a current sup current con TFT

604, and reflinensddcdutiierad 7H7 bdered esTh pe;teeceucfcmﬂﬁetnat isi formel eat & ifpal 1y
connected to a pixel electrode 711 by being overlapped with the pixel 30
el ectrode Mierlayer insulating dln 7é8rhqf@qe fppnmﬂle’rat@vlgr%w@eécwm Anihes an

anode of 2 LANtGEMAELND £LeUEN B0l Baudd AISRRLERk.canductLype (i I m

As the transparent con quet’ ve a conpoun

oxi de, a CDPm@@@dls@fi%landwmgomﬁamnﬁhaaer@ffaOfesme mugcm%lﬂﬁbg laykntOKE de,
or indiumoxide can be used. The transparent conductive filmwith 5 gallium

added t herf@ﬂ-’@eﬁ“d?febés ysBtthimhgo ﬁiaiélghéleeum@déeﬁemus mg\'ft@r eredednlug tf)ltlac

|nterI |nsula film 710 befor m.n one

ln. the pr%@%‘?ﬂ %5@? it dTErepge-y o f Je efﬁf&r ?[a Slﬁ é‘?tt tttgfﬁee S8t be fis "

di f f er encefgahe@thdhire T&Eﬁngyplk'él' Qﬁcﬁ‘oc‘ic%v% ithg fle! FT%MI(QHW 1erdcdnegen. A
light-emtting layer to be “foornmed later is very th so that”

i ght-em s@rmnd@efaeﬂatsumﬁmebe caused due to the 10 presence of the step

di fference. The;ﬁ_‘{gore is desirable that the surface is flattened
before forning @th&%?% d8édo S8t atattotmed: 4 BRK i tit forgndage FNEh he

ormd o !B MLk A gt B QA oSt 0 VSRR e B T2
i nsul attBngorgahidregindilm (thickness: 100 to 400 nm) containing silicon.

Since the bank 712 is made of an insulating film, care should be taken to
clectrostatic breakdown of element during film formation. In the present
embodiment, a resistance is decreased by adding carbon particles or metal particles
to an insulating film to be a material for the bank 712, whereby static electricity is

20 suppressed. At this time, the adding amount of carbon particles or metal particles
may be regulated so that a resistance becomes 1 x 10° to 1 x 10'* Qm (preferably 1

x 10°t0 1 x 10" Qm).
A light-emitting layer 713 is formed on the pixel electrode 711.  Although
~ one pixel is shown in FIG. 14, light-emitting layers are formed so as to correspond
25 to R(red), G(green), and B(blue) in the present embodiment. Furthermore, in the
present embodiment, a low molecular-weight organic light-emitting material is
formed by vapor deposition. More specifically, a layered structure is used in
which copper phthalocyanine (CuPc) film (thickness: 20 nm) is provided as a hole
injection layer, and a tris-8—quinoliﬁoiatoaluminum complex (Algs) film (thickness:

30 70 nm) is provided as a light-emitting layer on the hole injection laver. By adding
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15 organic resin film (thickness: 100 to 400 nm containing silicon. Since
the bank 712 is nmade of an insulating film care should be taken to 5 ORT sang
el ectrostatic breakdown of elenent during filmformation. In the ﬁresé%ﬂ €Lt
enbodi ment, a resistance is decreased by addi ng carbon particles or netal
particles to an insulating filmto be a material for the bank 712, whereby
static electricity is 20 suppressed. At this tine, the addi ng anount of

car bon par tfledreshomaretel apagdingdriion, Payylbe:, ragDCaled sOlgt hatiidhiegsisbance
becomes 1 x 106 to 1 x 1012 -Qm (preferably 1 X 108 to 1 x 101) Qv. A
17 ght - eni t t90h¢F Foavs comtmliesl- f or med on the pixel electrode 711. Although

one pixel s ShownhufhG o I cEMAting Lavels aue, (o el 59 A5 i o

correspond 25 to green), an lFue e pr[etse“n ment .

Fur t her nor e;anite 4588 as RIESRMmiGRIOMRBERSs bednldevermldaauh@hb el 8ht tRIgasting
light-emtting material 1s forned by vapor deposition. Mre specifically,

a | ayered smibatimest isnosBdiied thartteh Aopghsrenpitinglayey afvirreenitGuidiphf phdn
(thickness: 20 n i.S pr.ovid as a hole j(njecti | ayer, .and a, . .
s qui BT 81 LG Ao b shppaen A, peHrEE th bl Sotpiing 2 s
provi ded agjayld LMt | e h & 4 pj i; : o rBY ing
12T o o o By B L P By AU GlverlY 1RARL

| i ght - em sgiresent enlbodiment, hbéowandleotlaedeight asfatit tigheematiad rhdtatialain used

exenplary organic light-emtting material which _  can be used as a _
li ght - emi t t3nd H&JepMHHBE KT SBEY B ddlt B ISl enolsGhlarieeighle gaganIic 5

rbodi ment 4.8 noteLini _ . B _ P oMLt
ight and sy gt Bl W Fiey ol ellat PR CHBERBhinS e, |
conmbi ni ng anay itghtusedti t T NGel piceént Spedificagiont raansmermbediagee ol €ul&-wbiphge

injection layer. In the present enbodiment, a | ow nol ecul ar-wei ght organic
| i ght - eni t tOr@pipdigdi-calitting meiedal wéery 9 aglorgams lighhenittipe matpidsldpeing am

04T RSkt Sy SRR 8 b B AL L) 8 Sy o
present spagiikliCAbiMicsaBr 10t REBHI1ALE TREGEHESE: WeI AN exa®pB20kiRe a high

light-emitting material refers to an organic light-emtting nmaterial having
no subl$mandleoulpr-epegiityorgacicd @it-aimitmg @ftconl, kdsgradkecuesmey beasengn a

T RGPS5 hr DR L eSS S BT LS e
Structure qﬁf\écﬁgn 'fh%%g bgf@pin coating, and a paraphenylene vinylene (PPV) film (thickness:
about 100 nm) is -provided on the hole injection layer as a light-emitting layer.
) When n-conjugated type polymer of PPV is used, a light-emission wavelength from
20 red to blue can be selected. Furthermore, it is also possible to use an inorganic
material such as silicon carbide as a charge transfer layer or a charge injection layer.
As the organic light-emitting material and inorganic material, known materials can
be used.
Next, a cathode 714 made of a conductive film is provided on the
25 light-emitting layer 713. In the present embodiment, an alloy film of aluminum’
and lithium is used as a conductive film. Needless to say, a known MgAg film
(alloy film of magnesium and silver) may be used. As a material for a cathode, a
conductive film made of an element belonging to Group 1 or Group 2 of the

periodic table, or a conductive film with these elements added thereto may be used.

30  When the cathode 714 is formed, a light-emitting element 715 is completed.
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whi ch a pol yt hi ophene (PEDOT) film (thickness: 20 nm is provided as a hole
inj'ection layer by spin coating, and a paraphenyl ene vinylene (FENQ §4
(thickness: about 100 nn) is provided on the hole injection |ayer g a £
light-emtting |ayer. Wen it-conjugated type polyner of PPV is used, a

|'i ght-em ssion wavel ength from20 red to blue can be sel ected. Furthernore,
1t 1s also possible to use an inorganic nmaterial such as silicon carbide

as a chargerhtansh@mhANE c[OhcR Gh8" H@reirplrgférri 98 Laa/]@ac, tofffied NG %egé}ﬂ'-
light-emitting naterial and inorganic material, known material s can

used. Next, ehcbaﬂh@d&ﬂélalnﬁde1Qﬁtanaangm@mx@@Sfamdnhesﬂﬁﬁmmrﬂed on the 25
I i ght - enlttlng I 7 In the present enbadi nent, an alloy film of
alumnum and lit lﬁﬁif@“ﬁ%é@“a&Pé“%ﬁﬁﬂﬁc@h@éqﬁlVNWONE@HFéS$*ﬂbﬁg%W““@V

known MJAg fiddpgd Lfgpé[mﬁt'nhg]g g;ngI n&g%l o ﬁﬂ{‘?)h!%’,ﬁz% ygggolap‘ére%

material for a cat |ve fi an él ene ngrng to

Goup 1 & $reuprc2orof miule-layeesd @tdmcguﬁeadﬂmm@ﬁiaﬁnemﬂmtlu\ﬂm 4 bavbwhtthnt Rese
el enents added thereto nay be used. 30 When the cathode 714 is formed, a
li ght - emttiﬂh@%lﬂéﬁéﬁtﬁlmlsria§11t€@ﬁpmpéddemnusysm 2005 The light-emtting

el ement 715 herei efer to of the ctrode (anode) -
711, the |ight- eﬁ?&gﬁ%émgayeﬁﬁ %P#%&OEQE%V%Eggi%I”@%“Fg Y &Ff éFl@

that a passpyaiia@anf filin 7§6ig §ff@c€tﬁ)é' ﬂﬁ%@% asrbb@ ﬁpﬂgti@mhyamﬁqyﬁc ).
light-emtting el ement 715. As the passivation f a si'ngl e-1ayefed

5 struct ur eSmcegheDIl( filmyendd fotmed frua ecroperature nsgedtomgobinl temipacituditng a
carbon fi]l s{lico itride fil or sili on oxynitride filmis used.
I thi's Wash00C fhe A (Himcn 05 sexibiriprasd avap ebpee franshiapnying Myead e
passi vati o I r f C
e neAb By i BPRAeE! KBNS BB PIRIBLR UL e B C

t enper at ur etot oxigen] ABE DL.Cefilh Cah iduppeasn dxédLmsi by tHolipedeaudng dbpte7the
light-emtting layer 713 wth | ow heat resistance. Furthernore, due to a

hi gh bl ocki Reetefargcthedighi-enssnectayet 6152y ba preveata com beng amdizghrdss

oxi dation o (1 Therefore, the light-emtting
| ayer 713 é%ﬁsggs%‘%gé% hg%FF@%?%g¥ﬁﬁﬂ%§%ﬁlzed while the subsequent

seal i ng 1pr ocess iBurGiNfHees, eaiseala'inmm REFORIR] ¢h 8RapARIvalidbA filsn PLEVAGed on
the passivation film 716, and a
cover member 718 is attached to the sealant 717. As the scalant 717, a
UV-curable resin may be used, and it is effective to provide a material having
moisture absorbency or a material having an antioxidant effect in the sealant 717.
Furthermore, in the present embodiment, as the cover member 718, a glass substrate,
20 a quartz substrate, or a plastic substrate (including a plastic film) with a carbon film
(preferably, a DLC film) formed on both sides thereof is used.
Accordingly, a light-emitting device having a configuration as shown in
FIG. 14 is completed. It is effective that the process, in which the passivation film
716 is formed after the bank 712 is formed, is continuously conducted without
25 being exposed to the atmbsphere mn a film-formation apparatus of a multi-chamber
type (or an in-line type). It is also possible that the process up to the attachment of
the cover member 718 is conducted continuously without being exposed to the
atmosphere.
Accordingly, n-channel TFTs 601 and 602, a switching TFT (n-channel
30 TFT) 603, and a current contrel TFT (n-channel TFT) 604 are formed on the
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cover nenber 718 is ‘attached to the sealant 717. As the sealant 717, a

- UW-curable resin may be used, and it is effective to provide a material
havi ng noi sture absorbency or a material having an anti oxi dant ~epflHet 065
the sealant 717. Furthernore, in the present enbodi nent, as the cover
menber 718, a glass substrate, 20 a quartz substrate, or a plastic
substrate (including a plastic film with a carbon film (preferably, a DLC
film fornmedubmrhet/iosi des thereof is used. Accordingly, a light-emtting
device having a configuration as shown in FIG 14 is conpleted. It is
effective that théugheueers; aj desphibet wittergfamssiw &t Fin. 14.1tm pdi@ling ihpnred
after the bank 712 Ls forned, Is cor11ti nuousl y c_on‘guct ed. wi t hout 25 bein
exposed to tHeHt %Eﬁﬁ%&e@ HP S 8P RO VB R appRARREd1BE 28 Hahainet Harber
type (or an gt-ibAgke ford ihhe bt LHELPEGGRSS. et dolhe
attachnment of the cc}gg?)oﬁedr%gir&g?g%?g%ﬁ u%:rf"’éo?@%té%%?ﬁﬁga‘g y W ﬁﬁ%hﬁot@gi ng
exposed t5 tahHeghltmibsipheéivgi-cAntopdiavideycanrbeclaalingl. TFTs 601 and 602, a
switching TFT (n-channel 30 TFT) 603, and a current control TFT (n-channel
TFT) 604 are for rr&%it epenl Aty ook dgraniiguetioeg of pupikpleporbpe angds

descri bed V\’id.trﬂiﬂif(gfc%ﬂc%fé Qh . ]ﬁDW@éeLp rﬁl\/iagjr‘(lprﬁaril ux{'iiﬂ% Yipe' Sl%'ﬁlg arS(]:te ”nﬁ:'l:

over |l apped wth ate electrodé viia an insula ilm an'n-¢

that is unl ipketegsdsaofirte pegeadedbediendn®, Beltodirassheli ashfsaaia) aansibg cfrenned.
Therefore, 5 a highly reliable light-emtting device can be realized. In

t he present adatfb@Paesiter, amloperaieneloarhipijiieranndmsy-ofrrectpinkakcupoedn on famekda
driving gircuit are shown. However, in accordance with the manufacturing
proc essegb o% %tth(é S%Irneesuelﬂmté)ﬁbogﬁﬁgwor Pogied ¢ EOATY 08l b GIOPEOERYH Aan be
di vision cifgMhdd. a D/A converter, an operational anplifier, and a
y-correction circuit can be fornmed 10 on the same insulator. Furthernore,
even a menory andThe dight-epritimesdoricc af the prédsenmeabodineedti fter -taaistalimg (or
nt after the sealing (or encapsulatiaon)

devi ce of the present. enbodi )
process for _GB??&SB%F’PH@ POICFY L RIHIUINAG deRnRiling ctionalict sandiqied pall be
gﬁrsn(; { :a|b§d %E%g%ﬁﬁﬁﬁ@ﬁg&%&bﬁg%%ﬁgﬁ‘gg&%ﬂ | 1e Q£ Fo et &IET ENGE als
15 used in FIG. 14 will be cited.
FIG. 15A is a top view showing a state in which sealing of a light-emitting
element is completed. FIG. 15B is a cross-sectional view taken along a line C-C’
in FIG. 15A. Portions surrounded by dotted lines and denoted with reference
numerals 801, 806, and 807 are a source-side driving circuit, a pixel portion, and a
20 gate-side driving circuit, respectively. Reference numeral 901 denotes a cover
member, 902 denotes a first sealant, 903 denotes a second sealant, and a sealing
material 907 is provided in an inner portion surrounded by the sealant 902.
 Reference numeral 904 denotes wiring for transmitting a signal input to the
source-side driving circuit 801 and the gate-side driving circuit 807 and receiving a
25 video signal and a clock signal from a flexible printed circuit (FPC) 905 to be an
external input terminal. Herein, although only an FPC is shown, a printed wiring
board (PWB) may be attached to the FPC. The light-emitting device in the present
specification includes not only a light-emitting device itself but also a light-emitting

device with an FPC or a PWB.

30 Next, a cross-sectional configuration will be described with reference to
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FIG 15A is a top view showing a state in which sealing of a light-emtting
element is conpleted. FIG 15B is a cross-sectional view taken along a |ine
C-C in FIG 15A Portions surrounded by dotted |ines and denotied {5
reference numerals 801, 806, and 807 are a source-side driving circuit, a
pi xel portion, and a 20 gate-side driving circuit, respectively. Ref er ence
nuneral 901 denotes a cover nenber, 902 denotes a first sealant, 903

denotes a séb@nuglsearr‘antplxarpbrams@abIamg th8gheLdiak d9@7nd sirRriogh et iinRa
i nner portion surrounded by the seal ant 90 Ref erence nuneral 904 denotes

wiring for thasiiettubagals Hignalhe pirat ppBiarh80% durempssadecidn icuimg! eonteli t

801 and th de d 807 and |
and acl ook Rt o e Bl Apcue, bante| EReyBeea0hebetim "
external i npstinec®dMonaldraibieseihg, cidtdn Qeaito PR 804 FPGy iSe &M e 8o doE L feed

wiring board (PWB) may be attached to the FPC. The |ight- emtting device
in the prEesém/mgsple@uf |8@§t isocompededdes anOMQA| girauil i(giet FEA 14) nhtadexd te

o ocs soot i AP Efe Thh 60w Gaut proheling THT B0Par onee Lo e G ;-

Cross-secti i erence to 45 G

JOE? ~1J FIG 15 hJESceﬁei%% r089r7t1h%9§tg§n§%daﬁ o B?a%igﬁ‘ eg'gg}ﬂ(ﬁgleﬁ"feh?u't
a

807 are forned e substrate |xe ort osed

of a currenBacknViDhre IorheG0d bt cadpbiiea pikyl eriecmdsavm )65 mﬂghge@upngel
el ectrode 710 electricalléLO connected to a drain of the current control TFT
604. Furt helawer d131amd yapdodr gl 4soipilahigmeiitingurlensay are fesmsbeedheizeloMos

circuit obt ai ned by conbining the n-channel TFT 601 with the
p- channell(OsT%ll‘gt(l]‘:fgge %9 The pi xel electrode 711 functions as an anode of a

l'ight-enitting el'BierhthodBanks fiddiocak eas Qﬁﬂﬁ @mBeh roeadsthef pikbe, Rhyels
electrode 711, and a light-emtting layer 713 and a cathode 714 of a

i ght - eni t t¢lagirisrdynsannested fothe §PENO0 e iptheetonneotion dier Yie AlwtheTmere,
calhode 7Lt oL o0 o5 PG, GRTE,  Bhls e PleLe IS circun
e Sy ol g ok o gt o 0 1,
passi vatlison fil mMk6cover member 901 is attached with the first sealant 902. Spacers
made of a resin film may be provided so as to ensure a gap between the cover
member 901 and the light-emitting element. An inner portion of the first sealant
902 is filled with the sealing material 907. An epoxy resin is preferably used for
the first sealant 902 and the sealing material 907. It is desirable that the first_
20 sealant 902 is unlikely to transmit moisture and oxygen. Furthermore, the sealing
material 907 may contain a material having moisture absorbency and an antioxidant
effect.
The sealing material 907 provided so as to cover the light-emitting element
also functions as an adhesive for attaching the cover member 901. In the present
25 embodiment, as a material for a plastic substrate 90la constituting the cover
member 901, fiberglass-reinforced plastics (FRP), polyvinyl fluoride (PVF), Mylar,
polyester, or acrylic resin can be used.
Furthermore, after the cover member 901 is attached .with the sealing
material 907, a second sealant 903 is provided so as to cover the side surfaces

30 (exposed surfaces) of the sealing material 907. The second secalant 903 can be
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15 The cover nenber 901 is attached with the first sealant 902. Spacers
made of a resin filmnmay be provided so as to ensure a gap betwee ghé Zilh
cover nmenber 901 and the light-emtting elenent. An inner portion of the
first sealant 902 is filled with the sealing material 907. An epoxy resin
is preferably used for the first sealant 902 and the sealing material 907.
It is desirable that the first 20 sealant 902 is unlikely to transmt
moi st ur e anthdoxy glensarkei nanaidinog ehattfbethedaki wglan@deri al 907 may contain a
mat eri al havi ng noi sture absorbency and an antioxidant effect. The sealing
mat eri al 907 pr oby dedling the light-emidng ihemeiightthehf tserlmig alaerEntd0 7ainsdie

functi ons a5, an, adNSsIy e, (AL, ALLACHENG & e gover el 901, k. Lhe present

25 enbodi man(f, as a nat eri or p ic su ut i nugt t he

cover menbgr R4, 1hd bautgidas SwheleB 0k C eghtdliAS tadce8 e friRE) .depRlduMbmy bf f trdor i de
(PVF), Wlar, polyester, or acrylic resin can be used. Furthernore, after

t he covér hehbenitgog layentdumchedoxidation,heuchealsi myistnet endabxg¥n, @nsécond
seal ant 903 is provided sa as. to cover .the sjde surfaces. 30 (exposed
surfaces)  BievERBIEbR fyhab dri S8nsitne Thiorabialf SianosbBtRRE s
made of thgesanes BLetdA! MHdAbrd, the IR khlifhoSealiantad0R By &8AMI-AY the
light-emtting elenent with the sealing material” 907 1 n the

above- nment foonddrgronta guthmut docretdieg hn ghtrrere rhtio mg thed @ireinporcan. be conpl etel y

shut off fromthe outside, whereby a material accel erating degradation of
the 5 Iight-ent iR @resspererRRAMEnberalG GRPItaEEh Ry iped title ANdoBRjen,

can be r tering fromthe outside. Thus, a highly reliable
l.i ght -elr?i(')t tﬁl}fﬁ)ghﬁg%%/ﬁgge%g; obt ai ned. Furthernore, the light-emtting device

can be fully designed for a large area w thout decreasing an aperture
ratio in the gixel portion. The present enbodi nent can be arbitrarily
conbi ned wikmbediynest8]lof 10 Embodinments 1 to 5. [Enbodinent 9] In the

b PFE TR0 T g, AR IR0 55 LBHIRLS R BB LS O
FIG 16. |godfldaradén dBfer8nClibmeRht FORMbBHInIEk 84RO be AeddibddavitiGe i game
15" to FIG. 16.
In FIG. 16, as a current control TFT 4501, a TFT having the same
configuration as that of the p-channel TFT 502 in FIG. 10 is used, and as a
switching TFT 4402, a TFT having the same configuration as that of the pixel TFT
504 in FIG. 10 is used. Needless to say, a gate electrode of the current control
20 TFT 4501 is electrically connected to a drain line of the switching TFT 4402.
Furthermore, a drain line of the current control TFT 4501 is electrically connected
to a pixel electrode 4504 formed on an insulating film 4409.
In the present embodiment, the pixel electrode 4504 made of a conductive
film fuﬂctions as a cathode of a light-emitting element. Maore specifically, an alloy
25 film of aluminum and lithium is used. A conductive film made of an element
belonging to Group 1 or Group 2 in the periodic table or a conductive film with the
element added thereto may be used.
A light-emitting layer 4505 is formed on the pixel electrode 4504. Only
one pixel is shown in FIG. 16, and in the present embodiment, a light-emitting layer

30 corresponding to G (green) is formed by vapor deposition and coating (preferably,
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configuration as that of the p-channel TFT 502 in FIG 10 is used, and as a
swi t ching TFT 4402, a TFT having the sane configuration as that of & B€7T 7405
pixel TFT 504 in FIG 10 is used. Needless to say, a gate el ectrode of the
current control 20 TFT 4501 is electrically connected to a drain |ine of
the switching TFT 4402. Furthernore, a drain line of the current control
TFT 4501 is electrically connected to a pixel electrode 4504 forned on an
i nsul ati ngspibl BAHY. IMofhepainsant, arbudhi@niiing haysi kel €lecticbdered504
made of a conductive filmfunctions as a cathode of a light-emtting

el ement . Morectsyseini whichld Ythiwn fhldrsl (L26) filop mhéatknass@0num wrgov idediagmii s
used. A conductive. fi.l mmade of an el ement bel ongi t oup 1.0or, Goup 2
5 e, per PBHITED (RiSEHOB N o it R VR PR e P e ey ot o
my be usedy nﬁgligg%viaea telr&h é@yﬁghééﬂﬁuhg I4yefmed on the pixel electrode
4504. Only one pixel 1s shown in FIG 16, and in the present enbodinent, a
light-em tting |Ayemodd0dor madpaidi mgndpardat (cgndect)va §lfiar pedvidyd eapte

deposi tion and coating (preferably, 47 - 5 OCT 2005 spin coating). Mre
speci fi cal light-¢REtpEg Yﬁénf‘?‘%-ng Inayle presey FMAOALPEer &Y tﬁ%t Fﬁ%f%‘"’é‘ui n

whi oh 2 TELRL L YRR dPcbd Rligkidm ClMCkneeSmaRan WhinliSiPLaYidl5st &5 an
el ectron injection Tayer, and a pol yparaphenylene vinylene (PPV) film

(t hi cknessoxidé@rranjonsourdon ideint beideamdagn@okidghs nani tting layer. 5 An
anode 4506 made of a transparent conductive filmis provided on the
light-enmitting [Vher tesgmde4§0phe fpmese Adighirpmditngplcment 430d 1f CARPHFent
conductjvefilm,.a conductive fi de of .a_c 0 of I ndi i and
tin ox]iodeT_BF 15:\%}36% tﬁ% e&?m?’?'ltdﬁéﬁ? g’?ﬁf%}g gg%rszt:%% g@ﬁgefqrrsnggsggtﬁ egelt he
anode 4506¢Jes1rb@¢ (Rehod) USOD! theMght e RlogARMA54504nd theGimabesed. 1o The
light-emtting el enment 4507 herein refers to a diode forned of the pixe
el ectrode (cathodey efiflsodye tchprdvidhe pesdivationgfilnayié s 4808, ogirdnp il vy

CRE R R R R ER I VL CEEE R,
o0 o e Pl S et A kel e A
si | i con soxyiticbn ndteideifilm, ios aydadn dynithide fiimes uaedeal i ng material 4509 is
 provided on the lgt?r?k?ér\é%rga,og s]:ailllinrg material 4509 is provided on the passivation film
4508, and a cover member 4510 is attached to the sealing material 4509. As the
sealing material 4509, UV-curable resin may be used, and it is effective to provide a
material havihg moisture absorbency or an antioxidant effect in the sealing material
20 4509. In the present embodiment, as the cover‘ member 4510, a glass substrate, a
quartz substrate, or a plastic substrate (including a plastic film) with a carbon film
(preferably, a DLC film) formed on both sides thereof is used.
In the wiring of the light-emitting device thus manufactured, low resistance
is realized, and such a light-emitting device is fully designed for a large area
25 without decreasing an aperture ratio in the pixel portion.

The present embodiment can be arbitrarily combined with any one of

Embodiments 1 to 3.

fEmbodiment 10]

30 In the present embodiment, an exemplary liquid crystal display device
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4508, and a cover nenber 4510 is attached to the sealing material 4509. As
the sealing material 4509, UV-curable resin may be used, and |tggw 2005
effective to provide a material having noisture absorbency or

antioxidant effect in the sealing material 20 4509. In the present

enbodi nent, as the cover nenber 4510, a glass substrate, a quartz
substrate, or a plastic substrate (including a plastic film with a carbon

film (prefeidhy.odnblesthd 1H§/erftgfnn@ﬂl padbRtbegiiflesithereaf cdigigusathn kn the
wiring of the | |ght emtting device thus nmanufactured, |ow resistance is

real i zed, ditersutchom thaighttthemctivd n@trdewttsaatesmflmlllﬂdytuﬂ@fé ugﬁextwﬂonelﬁ 3. ar ge
area 25 without decreasi ng{ﬂ(a glgrture ratio 'Fﬁp H% pi xg Ol’tl on, F
present errbodl menf HRACHEE aE SYPRge “neIH t ATt C”%H{)G ‘ment s

1to 5. n s arfiy Ahidn 5ogui d
crystal di gmg%r%e{lnc?:lgﬂl%gogg ’@bTarg{) accor d| ng to tdhe pﬁ%se t iinr\llgnti on

wi Il be glekgvinpadikel THT Sh4andRTstcpt cgpuadtor 605 iase fanfdkler ent from that of
the active matri x substrate manufactured in Enbodi nent 5. On an active
matri x substrat el 8¢6wht Th ap abtaings bbf%rmlvgrajltfezﬂmewﬁeeev17h%|an“¢1 apate

n- channel vl f%%ﬁ:?%gaqnﬁggthr?%pﬁjn S-EFT 9% anﬁ%l%%? Xl % 51'519 ?%?o 5?

havi ng a pi x¢€l orage apaC| tor ar e orme esé %FTS

are obt ai nesi il DI7H 5Y2Hab S17bNesd S12c t05513), Qnd providity ali@mnGLeymfo0m ng
an insulating filmb511 (511a and 511b) on the gate lines 512 to 517 (512a

to 517a, 5fe@honse SGUTH regings,3 2 rtegloss,ﬁeI?D CELRTET @iedéiedhalrﬁ@&m@l&‘lﬁﬁtfl on

regi ons urce regi. on | ons egi ons, he 2 ]

sem cori‘dhcfagf’r 8 tﬁgﬁ%sr“ %W'P&ﬁ i FéFFH‘@P%Ffﬂ qﬂeer iSenf 188@1 ﬁ%(%rdm EO the is
for med accgfe%mnt/&umﬁn tﬂ@%ﬁﬁl@twd}“é’seiﬂtErﬁﬁodhﬁleh'&el $GFE Way as in

Enbodi nment . The gate lines 512 to 517 are forned to have a

t hi ckness of 200Fh@gé:@01m51@pﬂ0e‘ﬂé7rablfmm%ﬁ) haye s ticlkbdratoft20@ eddsnmf t he

gaLe | nee S12.0y°Hy 269 SaRTLSD S0y, 2000, Ohace step cpyerale ol &
5372256 fOEgF a%lzf%(}%o% E%Jjéga atftearc ngg’fﬂ?j(‘??@etc énécpot?f gpéxﬁfa%x%rtﬁ@ﬂeﬁf 15
t her eof1 5 S'Iﬁ@rbfateohh@edsm ttdh 547 2 ¢hindgl gas tadtle tmlpas anglett&gempﬁl"ltedi(r’o t he
(preferably, 15° to 25°). The taper portions are formed by dry etching, and the
angle thereof is controlled with an etching gas and a bias voltage applied to the
substrate side. i
Furthermore, impurity regions are formed in first to third doping processes.
20 First, the first doping process is conducted, whereby an LDD region of an n-channel
TFT is formed. Doping may be conducted by ion doping or ion implantation.
Phosphorus (P) is added as an impurity element imparting n-type (doner), and first
impurity regions are formed with a mask. Then, 2 mask is newly formed so as to
cover the LDD region of the n-channel TFT, whereby a source region and a drain
25 region of the n-channel TFT are formed during the second doping process.

In the third doping process, a source region and a drain region of a
p-channel TFT are formed. Doping is conducted only by adding an impurity
element imfparting p-type (acceptor) by ion doping or ion implantation. At this
time, the semiconductor layer in which an n-channel TFT is to be formed is covered

30 with a mask, so that the impurity element imparting p-tvpe will not be added to the
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substrate side. Furthernore, inpurity regions are formed in first.to. third
dopi ng processes. 20 First, the first doping process is conduct &dbCihediEby
an LDD region of an n-channel TFT is forned. Doping may be conduct ed by
ion doping or ion inplantation. Phosphorus (P) is added as an inpurity
el ement inparting n-type (doner), and first inpurity regions are forned
with a mask. Then, a nask is newly fornmed so as to cover the LDD regi on of

the n- chanrs@hnafdznﬂucw}%ﬁé}y @nﬁ@é‘?%eﬁﬁ&hﬁ@d%tam@{cﬁidﬂ ar? P29 ABN Gf nbhe
n-channel TFT are formed during the second dopi hg process. In the third

~ dopi ng procgasﬁaaUSEhmdhepegmondéﬁHTahdddDBItggmonanbeann@d@hannel TFT are
o TGRS Sty 0 R TRt Yo ST R ™
sem conduct gyl ay85n 1§ WL ¥R d- @P%ﬁ@ebfifzhhﬁu§90nﬁaﬂﬂ{W@Qohssﬁ@veﬁFd 30

- with a mask, so that the inpurity ement inparting

added tost meclzﬂeﬁmﬁl AT 2805 Asmilmenthiec tsamel ayefiguration hzeqqoraes(&jmpcmbodf nent ,

al though an LDD region is not pmanufactured in the p-channel TFT, the LDD
regi on may Clbémﬂﬁlofﬂlaé@()ﬂ THAISN 524, AR anSQUEGHFREIOMET a5¢R3In (PR 8gPondn &0 and

a Source r ﬁgéétyﬂt Oé’mgodlg{e?igzér § %\g%sgasté 1 t?ﬁc%uxlt Oﬁ%?lgggmh%'\xﬁe%e f agﬂuble oate

channel - i‘on"region hanne 2 "al'so

confi gurat Isqncal@@lot§tﬁp1réw@&nﬂftumﬁbﬁee%ed ormation region 527, and a
source region or a drain region 528. 1n the present enbodinent, a

si ngl e-gat e st rudn theepixel pargdn SHammmixelaTHBgB#éogm@ot ot nubaune T Aas
triple-gate structure may b n th i, xel por n 507 i TFT
500"t or Ba Soul sttt Rapirtre e R asurbOts 8T (i Ging AP DEP PR ttet B HED

pur pose of rE%@H@B@gaﬁW a%grc%%:%%ﬂtor PARiRPedidP534 88600 ??b?md@cﬂgu@mf%%ffzpe
region or a drain region 534 6 are provided outside of a

channel - f ochatndfformgiionrded@ 5Ah i nterl ayer insul ating fl|ﬁ1iS conposed of

a first interlayer insulating film 540 (thlckness 50 to made of
an i norganic- maté\n@Fergadéhllléglaémguf&ﬁhlsmse 6 adjrsy lé%ﬁﬁldﬁpff msal@tmarfﬂm

1L con ol hlfucendy o SROG LR HokohBrl ALNR LSRR o
pol yi m gdeagiiten mmﬂdé)ecbrz sitiveh axyhirige ( BeB)a. setoud, inbylalyer msatutidrefisachnd
~ made of an organic insulating material. such as polyimide, acrylic resin,
polyimideamide, and benzocyclobutene (BCB). Thus, by forming the second
interlayer insulating film of an organic insulating material, the surface of the
interlayer insulating film can be satisfactorily flattened. An organic r*esin material
20 generally has a low dielectric constant, so parasitic capacitance can be reduced.
However, the organic resin material is not suitable as a protective film due to its
moisture absorbency, so it 1s preferably combined with the first interlayer insulator

540.

Thereafter, a resist mask with a predetermined pattern is formed, and
25 contact holes reaching a source region or a drain region formed in each
semiconductor layer are formed. The contact holes are formed by dry etching. In
this case, the second interlayer insulating film 541 made of an organic resin material
is first etched using a mixed gas of CF,, O,, and He as an etching gas, and thereafter,

the first interlayer insulating film 540 is etched using CF; and Os as an etching gas.

30 Then, a conductive metal film is formed by sputtering or vacuum vapor
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interlayer insulating filmof an organic insulating nmaterial, the surface
of the interlayer insulating filmcan be satisfactorily flattened.0n 285
organic resin material 20 generally has a | ow dielectric constant, so
parasitic capacitance can be reduced. However, the organic resin materi al
is not suitable as a protective filmdue to its noisture absorbency, so it
is preferably conbined with the first interlayer insulator 540.

Thereafter ¢ @, dr88h5t ABEKistihbk BaREBASTSHA NS dRAHELEM tS5iPh ARG mRAGy 25
contact holes reaching a source region or a drain region fornmed in each
sem conductwhidgy éFhwes; en hotivedhatrTheulestratcactn wofesicdre formed by dry
etching. In this case, the secaond interlayer insulating film 54%ﬁma e of
an organi ¢ resin!faPEGesd ofjmanyipginag AfedCilE HGIE RiBteldd YdsCTytlaCHEPIAY, |
and He as : ' : : I he ol ' Layer oS ting
i1 m 5401 CouF RRlEhe P Rt ShEn FIGIRSA M L WBARNCT 1102458
conduct izesw@vah stdtk i nthifiornesety mplixt @ibistige0s avnachidnmovapointdOsubstrate
evaporation. A resist mask pattern is formed, and wires 543 to 549 are
formed by Séfatiting.sealanssS&n Hist velumn-shapeduipeceratdd loan b2 resrivsmed The
process of manufacturing .an active natd) vipe 4 qui d_crystal di a

v co. usi H Tl oAbt BTSSR TR BT MG Y5 Byl

FIG 18B Bi:ehpWiich Sleabembd swhisab Hehﬁzea&b'gy@“ﬂﬁ;éican@ub ditidheod teadikelched
to a counter substrate 554 with a seal ant 558. First, colum-shaped spacers

551 and 552leatredé.or Adtloogh vihed alependingatponxa sigbst cutstal showriai i BE @sed.8A.
The spacers 551 gro ided in the Pi Eel h'go i on alrge formed so as to be

over | apdedtiif RHEh! ebHcateceisrip isehioohe £ K8 18118 o8HEt PRI H FGACYSEr i ed
dependi ng l.d g&ng% C i d, QR Pfret he
spacers isﬂgg{bn? c? r%e tdoé%gésﬁ ??fmgﬁgtt ecé:rgﬁ%{g}:(#ésgor?%ﬁﬁ?‘%’oﬂr}?g@tm%gﬁi ons
ar e for medspaerespdnihian thdyoatcheighedtwith thelcescavEhairdbnog, egridayatfcor of tiquidhe
spacers such that they are aligned with the concave portions, orientation
of 1iquid covsidcan beaprerentpd dinsh betg distrbed. ngl irstligtoan aligpeeabfii|L>3an

al i gnent 17 13 853 00, LARTRA A0 1RG0 LT AL HERL. I Sy CONGNER LS 1

t '
transparent” conductive an al 1 gnnen 56 are ftorned on

the coum erssuhsbnalignhlat filhesso drbgormaed bi ehdredunityr Sibhshieadsel. amthenhehe
counter, substrate are attached to each other, and liquid crystal 557 is

i nj ect ed t hetivshatatie subgtnate canidy henequritse. syhserate gisi aftaahypdtial eaghspihay devi ce
manuf act ur ﬁgul%scrystal 557 is injected therebetween.  ~
An active matrix type liquid crystal display device manufactured as
described above can be used as a display apparatus for various el?actronic devices.
20 The above-mentioned liquid crystal display panel is fully designed for a large area
- without decreasing an aperture ratio in the pixel portion.

The present embodiment can be arbitrarity combined with any one of

Embodiments 1 to 5.

25 [Embodiment 11]
The case will be described in which a light-emitting device is manufactured
using the active matrix substrate described in Embodiment 10.
In FIG. 19, as a current control TFT 4501, a TFT having the same
configuration as that of the n-channel TFT 503 in FIG. 16 is used. Needless to say,

30 a gate electrode of the current control TFT 4501 is electrically connected to a drain
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descri bed above can be used as a display apparatus for various electronic

devices. 20 The above-nentioned liquid crystal display panel is. f h W anne
designed for a large area wi thout decreasing an aperture ratio in-"t % '%@I
portion. The present enbodi nent can be arbitrarily conbined with any one of
Enbodi ments 1 to 5. 25 [Enbodi ment 11] The case will be described in which
alight-emtting device is manufactured wusing the active matrix substrate

descri bed iy, Egpdiyieitind Ort 245G AlQraiR iR @fu{]rée&frr&quioﬁﬁbl e 45815 @
TFT having the same configuration as that of e n-channel TFT 503 in FIG

16 i s used.cldigadilbssotnecsaytp a ;ﬂ@elaelgcatcejeeclzéﬁtfro@rded oh dnheswdutine ftmceidr ol
TFT 4501 is electrically connected to a - 0C? 2005 line of a
swi t chi ng TFT 4402 theapgisannemppdingmty the Rf«wlr%@mr%rﬁrr% Iyt 04 Boordgcive

e ety PRESEY, Aol 1ol B RS 2R L ShoBRNSH B0

conduct i ye filtd |0maﬁ1htﬂﬁidrﬁ>rh‘i1daﬁtfﬂu1ﬁaitsh%@ ofa @ché@htveesmich thn@: @k%@featamewbr e
specifically, an al O(é 5 filmof alumnumand lithiumis used. A
fo

conduct i ve Hel¢nginmde Gfowmn leperdem thyepongdingtablys & eupoidugtive film twhigh the
~-periodic ta Ie or d?iﬁ nductive. filmwith the elenent added thereto nmay be
used. A i g ghf‘rféE?efPaki%ﬁél? formed on the pixel electrode 4504. In

FIG 19, onI y 0@?11§ht>$@flmthﬁg SRRAMAS50A i F&eudH el Jigell AYEFo L ASDESPORGEY O
G (green) is 10 fornmed by vapor deposition and coating (preferably, spin

coating) in% Imelypoesgnstel eshidimens. Ligltreansyer idyec abiryspoadimyer 6d gstenycs ur e
is used a LiF film. (thickness is provided as an el ectron

0
injectif {}ave?ff DANEARPT PEBPORIORH AN ﬁ?%,lmgeégwfe%glﬁnfpmscwwb dedhe PEF88h as

a light-em JWBmLaY €My, r t
conducti ve #ﬁl% mi é&%r ovi ?5‘56@ gafgp%hﬁy]él gh tf@ﬁnﬁteﬁlg r%lge(ﬁ a@gﬁrﬂ%glo% LlF fﬂ{nﬁ
present eni{tdeiomns:, 28 ©andygiroviletli dsmanadectdaf igecosp o, ahdi ndiram fdixi de

and tin oxide or a conpound of indiumoxide and zinc oxide is used. Wen
the anode ABoeknessi & mmais providssk thersontas idistemtnuBeT-i s conpl eted. The

le: ggt rg(rjnet ting eII\F negn e Jifdﬁ)e 24t 9% tg n%ggren(fmgr?guc%v%fﬁltfnh% r'o)x(ue ed on

15 the light-emitting layer 4505. In the present embodiment, a conductive film made
‘of a compound of indium oxide and tin oxide or a compound of indium oxide and
zinc oxide is used.

When the anode 4506 is formed, a light-emitting element 4507 is completed.
The light-emitting element 4507 refers to a diode composed (;f the pixel electrode

20 (cathode) 4504, the light-emitting layer 4505, and the anode 4506.

It is effective that a passivation film 4508 is provided so as to completely
cover the light-emitting element 4507. As the passivation film 4508, a
single-layered structure or a multi-layered structure of an msulating film including a
carbon film, a silicon nitride film, or a silicon oxynitride film is used.

25 Furthermore, a sealing material 4509 is provided on the passivation film
4508, and a cover member 4510 is attached to the sealing material 4509. As the
sealing material 4509, UV-curable resin may be used, and it is effective to provide a
material having moisture absorbency or a material having an antioxidant effect in
the sealing material 4509. Furthermore, in the present embodiment, as the cover

30 member 4510, a glass substrate, a quartz substrate, or a plastic substrate (including a
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. 20 (cathode) 4504, the light-emtting |ayer 4505, and the anode 4506. It is
effective that a passivation film4508 is provided so as to conpt ét 8Ly Ziils
cover the light-emitting el ement 4507. As the passivation film 4508, a
single-layered structure or a nulti-layered structure of an insulating film
including a carbon film a silicon nitride film or a silicon oxynitride
filmis used. 25 Furthernore, a sealing material 4509 is provided on the
passi vat i opl4sticniildp&8th anchrbogausr (prefdesiy42lDLICs fiahy deheed a bha sdal i ng
material 4509. As the sealing material 4509, UV-curable resin may be used,
and it is érgreefiswsedo provide a material having noisture absorbency or a
mat eri al havi ng nii.oxi.dant .effe in._the seal. material 4509,

Fur thermore. 0 a6 pruehiPih St fahe! Mar PRt Edvertl Sty G2tonrse

gl ass substydal ithauOREd&iURS hFRtiRe rQ{oﬁxtﬁk%ﬁéli’gﬁMﬁ”ate (including a 52
plastic film with a carbon film (preferably, a DLC fil formed on both
sides thereof idhaspwserThembpdimengndant bagartisvdrde ¢hulsinparnaithcany edei sf
fully designed for a large area wi thout decreasing an aperture ratio in

t he pi xel EH&PﬁHH@“§1fﬁ ‘present enbodi ment can be arbitrarily conbined
with any one of enbodinents 1 to 5. [Enbodinent 12] A wiring board forned
according to the present invention can be used for 10 various electrooptic
appar at use$E(otinentigt]ri x type liquid crystal display device, active
matri x type EC display apparatus, and active matrix type light-emtting

devi ce). Speci fi CaMigig PRardFEBEHIACCPRANME (1O RIFSHY BHERIBHCHUPE USCAITPT t he
el ectropic i I [ e [ C: a .
ncor por e Saiat Stgobllc Agbadudse TR Cial A hAC I BPROEAHE Rerti device
equi pment  hoGvdidLatBixPepRoRa dapimutpparand, anddi@Rleaynatit Gope A0 tleoniBOG
shows exanpl es thereof. FIG 20A shows a_ personal conputer, which includes
a body 3004evigR)- i Presificallyuthepresergoogentipnd¢aspbagasigdtomddnal! the kisghoaid

3004, d the like. T t ti i li.cabl e to the di
200 3a09. “Uhghld Ean RenToR e U8R hoRSraP R AP GBrbtk 0P CHERML oy
part 3003. pGhfen.20B shows a player using a recording mediumstoring a

program
15 Examples of such electronic equipment include a personal computer and a

displéq}. FIGs. 20A to 20C shows examples thereof.

FIG. 20A shows a personal computer, which includes a body 3001, an
image input part 3002, a display part 3003, a keyboard 3004, and the like. The
present invention is applicable to the display part 3003. The present invention 1is

20 ready for enlargement of the display part 3003.

FIG. 20B shows a player using a recording medium storing a program
(hereinafter, merely referred to as a recording medium}), which includes a body
3401, a display part 3402, a speaker part 3403, a recording medium 3404, an
operation switch 3405, and the like. This player uses a digital versatiie disk

25 (DVD), a compact disk (CD), and the like as a recording medium, and can be used
for listening to music, seeing movies, playing games, and performing the Internet.
The present invention is applicable to the display part 3402. The present invention
1s ready for enlargement of the display part 3402.
FIG. 20C shows a display, which incjudes a body 4101, a support 4102, a
30 display part 4103, and the like. The present invention is applicable to the dispiay
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(hereinafter, nerely referred to as a recording nmediun), which includes a
body 3401, a display part 3402, a speaker part 3403, a recordi rghn®ll U
3404, an operation switch 3405, and the like. This player uses a digital
versatile disk 25 (DVD), a conpact disk (CD), and the like as a recording
medi um and can be used for listening to nusic, seeing novies, playing
ganes, and performng the Internet. The present invention is applicable to

the di spl apapar334Gfe dif}RaPHLEBRMNbrebdMERMdiidn ik Ful eadyviioF centadrgaitet, of
the display part 3402. FI'G" 20C shows a display, which’includes a body
4101, a suppoen. 4h0parteulB0tldi ppisapt paventidd 03, adgnutagémisl fdken dTpdppesiént
invention is_ applicable to the display 53 part .4103. The display of the
present i VRS B n}ogef-%fﬁ%&?@éﬂ@aﬂglﬁéﬁwgﬂé%éﬁ e 0 S¥¥skn. In
particul ar, the ﬁrse&%@ltibéd“éﬁ%é,otﬂe'Iﬁn?gvcﬁné[:@ﬂl%gﬁ' 1 fo@rtl(}@_ﬁbﬁﬂlt aYv&fiiotlis
inches or nore in the opposite angle {particularly, 30 inches or rmreﬁ.
descri besl ahkoweclyt iergeange bt pbntcatvaamionfl i hepheddent vasMent ifatids sof 5
extrenely | ar ge and the present invention is applicable to various fields

o1;m 3! ect r 61§€ Oélfuifci}ﬁﬁflﬁl_@t-FLﬁ‘{fﬂ“@ga, elsraenicopi PGl PreRt PotseRhEMpodsmpRt
conti nat 1 055 BE sk By FEDuBY S CRRAAT BRE AL b R B mepss

present invegtlilpn, the foll owi ng basic 10 significance can be obtained.
(a) A sinple nmethod suitable for processes of manufacturing conventional
wiring or wiringByoulogting ihe constitasps todribe nsesenbenvessbnz g fnlowing Ayisic
Therefore, a ree of, desi.gn, freedomand an aperture ratio in a pixel
portio Gr 828 %ﬁl(?%&?n Egog%&gati sfactory coverage is obtained. (d) In a

sem conduct or de(/ai)g@ sﬁﬁﬁl@ @ethdd ﬁ%hléefd?%rﬁéééséﬂ%ﬂahgﬁgc%rﬁ{%/ sélentidhspl ay
device, while the above-nenti oned advantages are satisfied, Tthe area of a

pi xel port wonngsrenfiagdedrd.and t he present invention is fully ready for
enl ar genment of &legr een,. whi ch en anceﬁ %gerational ,ghar cteri ati cs %‘nnd
reliability of t QU -ISEHAEEHdHt 8F WAV 10 VEH s IE“H_E Offpdi FFEEE I Ons
will be apH@gigﬂtfretegoﬁlrﬁ?&dczﬁlnaﬁ?tu!’r@?ﬂy #h €1 @?rtio#ﬁ?égnﬂﬂcleh.e‘j in the art
wi t hout departing fromthe scope and spitit of this rnvention.
15 (c) Satisfactory coverage is obtained.
(d) In a semiconductor device such as an active matrix type liquid crystal
display device, while the above-mentioned advantages are satisfied, the area of a
pixel portion is enlarged, and the present invention is fully ready for enlargement of
a screen, which enhances operational characteristics and reliability of the
20 semiconductor device.
| Various other modifications will be apparent to and can be readily made by
those skilled in the art without departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims appended hereto be

limited to the description as set forth herein, but rather that the claims be broadly

25 construed.
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Accordingly, it is not intended that the scope of the clains appended
hereto be limted to the description as set forth herein, but rad hdr! tZheh
the clains be broadly 25 construed. 54 - 5 OClI, HO5 WHAT IS CLAIMED | S:
1. Awiring having a | ayered structure including a first conductive | ayer
conprising Wor Mo wth a first width, a second conductive |ayer conprising
Al with a 5 second width smaller than the first wwdth , and a third
conductive layer conprising Ti wth a third width snmaller than,the second
wi dt h, WhWwWHATISSCLADGEDSIget i on of edges of the first conductive | ayer, the
second conductive layer, or the third conductive |ayer has a taper shape,
and wherein a taper angle of the second conductive layer is larger than
that of the 1Q fjrst. copductive |aver. 2. A W ring cordi 1o.claiml,
wharein the sedort BSREURITR 4 Byef bt dnblybllln WRE PP e aRtet ve
layer, theniphisind WoRUME Withe firdy@idth 4 ecdd cbifdilcve RGer doniPrising Al witli 891 on
contacting the insulating filmis oxidized. 15 3. A wring accordiﬁg to

1t he

cl ai mP1, seprdewidth prmaligr thery thesfings witlth orandta thisd sonduntive dastes comiirising

group consi,sting of..a ligui.d crystal.display device and a light-emtting
devi ce. iﬁﬂaﬁhﬂ%&gpﬂb%n%g*h@ﬂﬁ?%%??ﬁq?{ >W ring conprising the steps of
formng a flrSRﬂﬁﬂﬂ@Qﬂpﬁﬁ@@&%thﬂ?E@#ﬁraﬂﬂﬁpﬁhﬁhﬁﬁ&&ﬂk@ﬂhﬁﬁ}MQﬂs&%né.f!rSt
conductive |l ayer conprising Wor M, a second conductive layer conprising

Al , and aondyrtive layen eudtei thied cendectivolaperines ateper shane,amdi nsul ati ng surf ace;

etching the first conductive, | ayer, the second conductive |ayer t he
Third 25 cond TaR & ke HEls Ffecnd SRERNGIBH LoliE ch Bt e
conprpsi igs@ éclduaiteligyerof the first conductive layer with a first wdth,
a second conductive layer with a second w dth, and a third conductive

|l ayer with a third width; and etching the second conductive |layer with the
second wi dth agd the third congucti.ve I%er.v»itth t he thi(rid wdth to forma
third- shaped céndbctDg J50RME: KnSIaTT; g Whein, they iFoRad jcoRduivg Tpysr s
conduct i vi@vel Hithwhé Rirs chttictite Wyttt the tRird 86RRLHEORYMC hid/Sh n8NBYing film,

and a region contacting the insulating film is oxidized.

15
3. A wiring according to claim 1, wherein the wiring is used for at least one
selected from the group consisting of a liquid crystal display device and a light-emitting
device.
20 4. A method of manufacturing a wiring comprising the steps of:

forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
third conductive layer comprising Ti on an insulating surface;
etching the first conductive layer, the second conductive layer and the third
25  conductive layer to form a second-shaped conductive layer comprising a lamination of
the first conductive layer with a first width, a second conductive layer with a second
width, and a third conductive layer with a third width; and
etching the second conductive layer with the second width and the third
conductive layer with the third width to form a third-shaped conductive layer comprising
30  a lamination of a first conductive layer with a fourth width, a second conductive layer

with a fifth width, and a third conductive layer with sixth width,
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with a fifth wwdth, and a third conductive layer with sixth width, 55 -50C
(CU. Q wherein a cross-section of edges of the first conductive Iay§r0 1 h@nr
second conductive layer, or the third conductive |ayer has a taper s ’aﬁé,w
and wherein a taper angle of the second conductive layer is larger than
that of the first conductive layer. 5 5. A nethod of manufacturing a

W ring conprising the steps of: formng a first-shaped conductive | ayer
conprising a lamnation of a first conductive |ayer conprising Wor M, a

second conduct intRrdiRy.LtrdaO8Rtiosi 6 eddes @Ncheafirst ohduaRadigdr iee keyad
conprising Ti on an insulating surface; 10 etching the second conductive
| ayer andopfectiveilaygr, o6 Hedbird gendugties layes lepp fapgr shepe.gid- shaped conducti ve

| ayer conprisin ] anm.nati o the fi,rst .condyctive,la second

conduct rve | ayaiefsit AUPR AR &t ReecntRhofive dileb st Thn Aot SEREIN &
second Wi heorfuehielgydrhe first conductive layer to forma third-shaped
conductive layer 15 conprising a lamnation of a first conductive |ayer

with @ third width, the second conductive layer with the first width, and

the third cond hivetﬂl [ Wlft We second Wid”ﬁl atnd et ching the second
conducti ve I ayer Adehed Remrbiagulige Matgcoma g e e duct i ve 1 ayer with
the second W diffmbiag 0 Fmtahhmdr E&h@ﬁ@#@%ﬁpwﬂffﬁﬁkﬁﬁg 4 AYBMaGNRII SifRg a 20

| ami nation of a first conductive layer with a fourth width, a second
conduct i wenflagive lgyer lgomprising tW oniMe.ta sesand eonduictive layerdersninsing Ayendwith a

sixth w d(g% vmcﬁlr%enl a,Cross. se .ion_of ufﬂg eswl%f the first conductive

| ayer, thowd gongus cSRATCTIVE Eay &F OPUNEECHTHE conductive ayer has a
t aperjgshape, angwheRl Rcend aRfiuc@ndlfe0ind 1R HRE WAICHREUsfdr (6 thayar is
| arger than that of the 25 first conductive layer. 6. A nethod of

manuf act uerengl-shapkd conguetdveplaleri soanprisgsa lapnasion dfdherfirg canductive layiaped
COnUEt | b PngSOR i ol A BRI bl b RS 8L
third congigt:.i ve | ayer conprising Ti on an insulating surface;
etching the first conductive layer to form a third-shaped conductive layer
15  comprising a lamination of a first conductive layer with a third width, the second
conductive layer with the first width, and the third conductive layer with the second
width; and
etching the second conductive layer with the first width and the third conductive
layer with the second width to form a fourth-shaped conductive layer comprising a
20  lamination of a first conductive layer with a fourth width, a second conductive layer with
a fifth width, and a third conductive layer with a sixth width,
wherein a cross-section of edges of the first conductive layer, the second
conductive layer, or the third conductive layer has a taper shape, and
wherein a taper angle of the second conductive layer is larger than that of the

25 first conductive layer.

6. A method of manufacturing a wiring comprising the steps of;
forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
30  third conductive layer comprising Ti on an insulating surface;

etching the first conductive layer, the second conductive layer and the third
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etching the first conductive |ayer, the second conductive |ayer and the
third 56 conductive layer to forma second-shaped conductive |ayerd 0T 235
conprising a lamnation of the first conductive layer with a first wdth,
a second conductive layer with a second w dth, and a third conductive

| ayer with a third wdth; etching the second conductive layer with the
second wwdth and the third 5 conductive layer with the third wwdth to form
a third-shaped conductive |layer conprising a lamnation of a first

conduct i wenthwyee 1avet o fortroa stdondistiifed @ndeanBdage ndmptikivg al laydiatiomiofh a
fifth wwdth, and a third conductive |layer with sixth w dth; and subjecting
t he t hi r dbe s candentiovg deyey evittap dirst widih,; sepead cprdichisnlayenmethes secgnd
Cross-seqgt e ' ) ctd.ve |ayer, the second 10
conducti\%ldﬁgglgé?ﬂglgl%ﬁgﬁﬁtﬁgﬁﬁfe@%ﬁh&cﬁll?@g&?déyer has a taper shape, and

wherein a tapefetchiigl eheobedohé SRAQEHeCRREUGHThY thel 93t0Nd I Widliar@ertht hifrdt hat of
the first conductive |ayer. 7. A nmethod of manufacturing a wiring

conpr Psi rfgPerdive dayss with they thimsyidihntg farn p ithird-geapbepndosiineceys eompyising
Sl o s oty s Vb
cecond canahinfThnd Ak Sndholid e PG ELA S 5l bRl o o 2

conpri si ngitilh fieth width] AsLY MiddRendubtiva ter Ritk BixAogwidig apgcond conductive | ayer
and the third conductive |ayer to forma second-shaped conductive | ayer

conpri sing a | &Rvipetitizdhe Bird: thepgd gonduetprdapst foeplasmereatatent20 second
conductive |layer, wi.th a first. wdth, an third conductive |layer w,th a
second width: ‘e e‘é%%? nag cf%%'s?clttﬂpgt 0%8@&?&0& g}f Eﬁ%t/ecfmg%c%fv&lﬁ?'%’ ttﬁ%llﬁac-ogﬁaped
condyot i vi@nieyiee layef) WP Hexhitg cénduaiivdaérais Atapdr fliapslangonductive |ayer with
athird width, the second conductive |ayer with the first width, and the

third conduct i véherey @rtapgriangtenel theserwad eadudtive Hayee it hirgey thavetheeebihg
conducti Vﬁastl %(fru&\;erl tehe first wwdth and the third conductive l|ayer with
the second™w rﬁl 0 form a fourth-shaped conductive | ayer conprising a

| am nation of a first conductive |layer with a fourth width, a second
conductive layer wwth a fifth wdth, and a third conductive layer with a
sixth width; anfd Zomethoflef manyfactyeing eviting strapasdng dedteps Plie | ayer to a

Plastg tr et ment. ey Bl AafOBdEsd Med eoS 8R! 1hiRabbl S SRguctive
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
third conductive layer comprising Ti on an insulating surface;

etching the second conductive layer and the third conductive layer to form a
second-shaped conductive layer comprising a lamination of the first conductive layer, a
20 second conductive layer with a first width, and a third conductive layer with a second
width;
etching the first conductive layer to form a third-shaped conductive layer
comprising a lamination of a first conductive layer with a third width, the second
conductive layer with the first width, and the third conductive layer with the second
25  width;
etching the second conductive layer with the first width and the third conductive
layer with the second width to form a fourth-shaped conductive layer comprising a
lamination of a first conductive layer with a fourth width, a second conductive layer with
a fifth width, and a third conductive layer with a sixth width; and
30 subjecting the fourth-shaped conductive layer to a plasma treatment,

wherein a cross-section of edges of the first conductive layer, the second
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57 conductive layer, or the third conductive | ayer has a taper sha%e ninq
wherein a taper angle of the second conductive layer is larger tha gh t C8P
the first conductive layer. 5 8. A method of manufacturing a wiring
according to any one of clains 4 to 7, wherein the plasna treatnent is
conducted by using oxygen or a gas nmainly containing oxygen, or H20. 9. A
W ring board conprising an insulating substrate and wiring, 10 wherein the
wiring has a | ayered structure including a first conductive |ayer

conpri si ngniadive Myewpot theahifrd caiduaiied layeraas e eapetistapadudt i ve | ayer conpri sing
Al with a secoqld wdth smal)er than the first wdth and a third

conducti ve | ay&hcE iarsr fgate of the seeoadiaendyrtive dassr sndirges thanthat ehiesecond
wi dth, whgrei oA GhRSsssection of edges of the. first conductive layer, the
second 15 conductive [ayer, or the third conductive |ayer has a taper
shape, and wherein a taper angle of the second conductive |ayer is |arger
than that of the first conductive layer. , and wherein a taper angle of
the s€cond conduéy mgtof of apanuachingey Winghaceprling o anyeonexd dlgimsid ©@ohduct i ve

conduct i v Pl e PRsRERCAnRGE & Sk by eyt €oM SR iR,

conduct i wxypayer H,@nd an insulating film and a region contacting the
insulating filmis oxidized. 25 11. Awring board according to claim9,
wherein a liquid crystal display device or a light-emtting device is

manuf act ured by As‘wg'ﬁté’gﬁﬁl\goﬁp?‘gin%%sq‘g%ﬂ%%ﬁS@b%{e Irvglppg,ﬁnuf acturing a

W ring board conpri Si eps o mng a aped conductive

| ayerlQconpri si hedeih ahé Ratih®haoh laydred StructaRNgldietingea lfiastefondedtivel 1avérg W or
Mb, a second conductive |l ayer conprising Al, and a 58 - 5 OCT 2005 third
conduct i Vempaise Wardde it fist witlth na seeoad gondngtive layaceommising Aywithe i r st

conduct i vg. | aV&iam SRGnSSHEDN theSRRA Wf&thv, eanhayﬁlﬁrd%gdﬁaﬁ/etlggfe& céomprising Ti

with a third width smaller than the second width,

wherein a cross-section of edges of the first conductive layer, the second

15  conductive layer, or the third conductive layer has a taper shape, and

wherein a taper angle of the second conductive layer is larger than that of the
first conductive layér.
, and

wherein a taper angle of the second conductive layer is larger than that of the

20 first conductive layer.

| 10. A wiring board according to claim 9, wherein the second conductive layer is
covered with the first conductive layer, the third conductive layer, and an insulating film,

and a region contacting the insulating film is oxidized.

25
1L A wiring board according to claim 9, wherein a liquid crystal display device
or a light-emitting device is manufactured by using the wiring board.
12. A method of manufacturing a wiring board comprising the steps of:
30 : forming a first-shaped conductive layer comprising a lamination of a first

conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
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conductive layer to forma second-shaped conductive |ayer conprisi %Aﬁ T
| amination of a first conductive layer with a first width, a secohd®! £33
conductive layer with a second width, 5 and a third conductive layer with
a third width; and etching the second conductive |ayer with the second
width and the third conductive layer with the third width to forma

t hi rd- shaped conductive | ayer conprising a |lamnation of a first
conductive layer with a fourth width, a second conductive layer wth a
fifth w dhind canitictve layercdompriding tii ve ah dyatating sinrfiddee si xth wi dth, 10 wherein
a cross-section of edges of the first conductive |layer with the fourth

wi dth, the sec6 1%&)&&%@1 gendustivg l%iefaht%t? rv&cqmds gandpgtaenlayesy artdhﬁwt i g
conducti v j ' ' : : reLn a
Caper anarslGfFE 1L I okl SEHLoE PoldtSifh P8 RonhRRG  BAAORFh
first corfitsicéandectiveyeyer with d Hrst Avidtht beeboall condudtiae layer witha sstendngiddgar d

conpri_sing the steps o formng a tirs;-sha$ed conductive | ayer conposed of
a staék_dmdéth¢§?mh%%ﬁﬂB$FWO 1 8ydrvidgiprd sing Wor M, a second _
conduct i ve 1aYRchGRMMJ 34dgd AondRlfejaybiifh GRNIUGHEVSiduRial GQRILS Ng T
on an insulating s ace, etching e second conductive layer and the

- third congudidtive ldyey edthttee firdnvidth efonn d-tsikbpleged ontdluctivelaydrayafpris@gpr i si ng
a lamnation of the first conductive |layer, a second conductive |layer with
a first vi Bminationpfa finst condughyg layey with, urthy widths assegulgcondpefive: laggrchi ng
the first J- . ] ] ductive |l ayer 25
conpri si n"‘é‘ﬁggﬁgt%t‘*#g@r ‘{’)Ir?fy %ﬂ“@%i“?’%@%&%ﬁ%ﬂ@%ﬁﬂ?ﬁ%ﬁﬁ% th athird width, the
secori@ conduct iwterdimyetross-debtibhef kgt ofhetflist @ndudthe ahdrrwlitls cnd firthv e

| ayer with the second width; and_etchigg t he second conductive layer with

the firstwiditathe sgpend goaduetivedaxes watliche GBD widiheor the fhird gondadivsdtyenmdhn t o
forma f . C i ve yer conprising a 30 lam nation of a
first coﬁgéggﬁggﬂ@g%gfﬂaﬁ#%hgx?gﬁfth wi dt h, a second conductive |layer with
a fifth width, virgein atthpdrchngnefubt isecondaytustivelager 3¢ Xarfervhali that bPthsher ei n
a cross-section of edges of the first conductive l.ayer with the fourth

wi dt h, t H&skee@WMclEsaYREt i ve | ayer with the fifth width, or the third
condq%tive | ayer with

13. A method of manufacturing a wiring board comprising the steps of:

forming a first-shaped conductive layer composed of a stack of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
third conductive layer comprising Ti on an insulating surface;

20 etching the second conductive layer and the third conductive layer to form a
second-shaped conductive layer comprising a lamination of the first conductive layer, a
second conductive layer with a first width, and a third conductive layer with a second
width;

etching the first conductive layer to form a third-shaped conductive layer

25 comprising a lamination of a first conductive layer with a third width, the second
conductive layer with the first width, and the third conductive layer with the second
width; and

etching the second conductive layer with the first width and the third conductive
layer with the second width to form a fourth-shaped conductive layer comprising a
30  lamination of a first conductive layer with a fourth width, a second conductive layer with

a fifth width, and a third conductive layer with a sixth width,
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the sixth width has a taper shape, and wherein a taper angle of the second
conductive layer is larger than that of the 5 first conductive |-aye(i{i14305
A nmet hod of manufacturing a wiring board conprising the steps of: formng
-a first conductive layer conprising Wor M on an insulating surface;

form ng a second conductive | ayer conprising Al on the first conductive

| ayer; 10 formng a third conductive |ayer conprising Ti on the second
conductive layer; etching the first to third conductive layers to forma
conducti ve | ayavhevdin la @osstsepiisn pdedgoarst the dirswandadtive Jaydnevido taufouitue | ayer
with a taper, portion to a plasma treatnent, and wherein_a taper angle of

t he secontidisffieeondeondyctiveilayer withdhe iR widthaer the thideopgdyctive Taysr ’t‘f&ﬁduct ive
| ayer. 1 f turing a wiring board conprising the steps
of : for mﬁlﬁgéé(@{agﬁ}%haatg@gﬁé%%d%dﬂ ve |l ayer conprising a |lam nation of a
first conduct iwterdianenpaatple ¢f thg stWond dvbdudive épends hend dledn thet bdher
conprising Al, and a_ 20 third conductive |ayer conprising Ti on an

i nsul &t | r?g‘s%u?qnéﬁét}veel@@ﬁi ng the first conductive |ayer, the second
conductive layer and the third conductive |layer to forma second-shaped
conductive layer conprising a lamnation of a first conductive layer with

a first wdth, 14. sesahed edmakithdtviénd fyeingMoatl eongeidandhesebdef: and a third
conductive layer with a third width; 25 etching the second conductive |ayer
with the secondowige g fssigondustive layer comsmising Wi Nlage an igselating surfasey d wi dt h

to forma thirdsapede SRAMHENIoKG LAUELnE I & dlne &k ATIARLLOR,QL @ first

conductive | ayer w conductirve lTayer "Wth a
fiftHOw dth, arfomsing hitied copddetdtel Ixger lcamFﬁsing Thoi te sséotidreondwttile 1806

subj ecting the third-shaped conductive [ayer to a plasma treatnent, 30

wherein a cros$idiing thenfist taHidscaduetie Inyers tto domp aceondectivgylayeryvith at he
fourth \@gﬁ&t%r& ea&gcond conductive layer with the fifth width, or the
third conductive Tayer with 60 wo0CT 22=05 the sixth width has a taper

shape, and whersabjecting thp esndudgvelapér willea BPEORA GORMSIhdnvEiréadyedft, i | ar ger
than that of the first conductive |ayer. )
wherein a taper angle of the second conductive layer is larger than that of the first

15  conductive layer.

15. A method of manufacturing a wiring board comprising the steps of:
forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
20 third conductive layer comprising Ti on an insulating surface;
etching the first conductive layer, the second conduqtive layer and the third
conductive layer to form a second-shaped conductive layer comprising a lamination of a
first conductive layer with a first width, a second conductive layer with a second width,
and a third conductive layer with a third width;
25 etching the second conductive layer with the second width and the third
conductive layer with the third width to form a third-shaped conductive layer comprising
a lamination of a first conductive layer with a fourth width, a second conductive layer
with a fifth width, and a third conductive layer with the sixth width; and
subjecting the third-shaped conductive layer to a plasma treatment,
30 wherein a cross-section of edges of the first conductive layer with the fourth

width, the second conductive layer with the fifth width, or the third conductive layer with
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5 16. A nethod of manufacturing a wiring board conprising the SL%F%?#:ﬁMS
form ng a first-shaped conductive | ayer conposed of a stack of a first =
conductive layer conprising Wor M, a second conductive |ayer conprising
Al, and a third conductive |ayer conprising Ti on an insulating surface;
etching the second conductive |ayer and the third conductive |layer to form
a 10 second-shaped conductive |ayer conprising a |amnation of the first
conductive layer, a second conductive layer with a first width, and a

t hi rd conbusikibveidtialysra tapdrRBhapesggbnd w dth; etching the first conductive

| ayer to form a third-shaped conductive |layer conprising a lamnation of a
first conducti vaerayartapgrianele efiine qechndraendygiizre daep molansst damdbiat oh&e| ayer
with the girs i , d the third conductive |ayer with the second

wi dt h: etﬁc t|rn%,°“t %EJs%elac%eﬁ'd conductive layer with the first width and the
third conductive Ilayer with the second width to forma fourth-shaped
conductive layer conprising a _ lamnation of a first conductive |ayer with
a fouPth wi dt h,16aAdectherholcpamnieatynng 3 wiring hgardconpwisingithe stepssfit h, and a

third conduct] GRRYC AL BBl MO e U BURLCSH D uteof QUY- shaped

conductive | ayer asnma trea rern Ss-Secti on of ‘edges of

the fir stcondigive layee compsindiW r ME d saebhd condiudfive lajdtecongeRing AnALdat i ve
| ayer with the fifth width, or the third conductive layer with the sixth

wi dt h hadhiid eerluetivlapes compeising Tiea eaiigsulpting setfacgngl e of the second

conductive |ay L r { hat,.of t first conductive. layer. 17. A
rothod of ekl 8 A8nd DA0MEAR 1SL: Sl el iR leoSQRAVE VEE 1 AR 4 17,
to 180 whec®idshap&l gindativel Ibpatddaiprising LRAGMEAG e Bt BehRHIERYEY, ad gas
mainly 30 contal ning oxygen, or H2O 61 18. A sem conductor device

conpri si rigeondacondpstivgravartwith pirsl wislilarand a thixglt oadhectivg layer evifhe seeanidng fi | m
on the s l'dﬁlonductor | ayer; a wiring on the gate insulating | ayer, the
wiring having a |layered structure 5 including a first conductive |ayer

conpri si ng W oretdWingwittieh figst f donSitictiviedtafres t@ 1686 QN ehird>SHABHE tdoM@udtiay Slayer
conprising Al with a second width snmaller than the first wdth , and a
comprising a lamination of a first conductive layer with a third width, the second
15  conductive layer with the first width, and the third conductive layer with the second
width;
etching the second conductive layer with the first width and the third conductive
layer with the second width to form a fourth-shaped conductive layer comprising a
lamination of a first conductive layer with a fourth width, a second conductive layer with
20 a fifth width, and a third conductive layer with a sixth width; and
subjecting the fourth-shaped conductive layer to a plasma treatment,
wherein a cross-section of edges of the first conductive layer with the fourth
width, the second conductive layer with the fifth width, or the third conductive layer with
the sixth width has a taper shape, and
25 wherein a taper angle of the second conductive layer is larger than that of the

first conductive layer.
17. A method of manufacturing a wiring board according to any one of claims

12 to 16, wherein the plasma treatment is conducted by using oxygen or a gas mainly

30  containing oxygen, or H>O.
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third conductive |ayer conprising Ti with a third width smaller _than ThﬁM§
second wi dth, wherein a cross-section of edges of the first condu t?ge ‘
~layer, the second conductive layer, or the third conductive |ayer has a
taper shape, and 10 wherein a taper angle of the second conductive |ayer is
| arger than that of the first conductive |ayer. 19. A sem conductor device
according to claim 18, wherein the second conductive layer is covered with
the first conductive |ayer, the third conductive layer, 15 and an

insul ating fil MR. ARdmitondgit@nicerncampiisiggt he i nsulating filmis oxidized.
20. A sem conductor device according to claim 18, wherein the sem conductor
device is at Iéé?@“@ﬁ@w§@ﬂéﬁ¥Qﬂmﬂ#%ﬁ$¢%§ group consisting of a liquid
crystal displa Vi - j -em it vice. 20 21. A semni conduct or
devi ce accordié&gﬁgh%ﬁ%F%ﬁﬁgﬁx%ﬁg?é?ﬁg%%%hgga gonductor device is at |east
one sel ected f mowiringeoy e gatecinsulatingthyef, the PAEFAQ TAVIN@OAMANeesd, sttudirayer
using _a recording nedium and a display. 25 22. A nethod of manufacturing a
seni condde¢lBding e fiesk corsnstive lavgr cpmpysiag W ogr: Mor withianfrsh vadihi .co sergad or

layer . Ovecronguc%f\}g izi)feiakfm %ﬁ%gérl] Yifh dg g?%c%nﬁ Qﬁ&'ﬁh%ﬂaﬂgr {h'ail Befrst afdtﬁg QndUCt or
| ayer; formng a 1™irs “Bha conducti've Tayer conprising a [an’nation of a
first caniddesiduetivealypsr c@mgﬁsihgﬂmgzimleptmr&/mdtﬂ sifllentat hedusindwedihay er
conprising Al, and a 30 third conductive |ayer conprising Ti on the gate

i nsul ating fil yheedig gepss-pectippref cdgen defc thoy Erst ppaductive dakesc bt sewmduct i ve

| ayer an £ hi - .conductive |ayer to.forma second-shaped
conducti3@5&§¢§thgﬁgfpgﬁﬁéag Q@%gﬁg@yggm%?%q?h aP%@?Q conductive |ayer
withla first wweheina tangRglecsmissédong doadwtiveiliyer & Regpkn thatbhtheand a
third conductive |ayer with a third width; and etching the second

conduct i Vst agandugfistedaydie second width and the third 5 conductive |ayer
with the third wwdth to forma third-shaped conductive |ayer conprising a
| am nation of a first conductive |ayer with a fourth width, a second
conductive |ayam, AM deieodduétoh d@v%hacoaftﬁré@ tb helain c8)dwhéreie theaedondd t h

sixth wdth, wherein a cross-section of edges of the first conductive
| ayer, t rendegtiyadayer is covered with the first conductive layer, the third conductive layer,

15  and an insulating film, and a region contacting the insulating film is oxidized.

20. A semiconductor device according to claim 18, wherein the semiconductor
device is at least one selected from the group consisting of a liquid crystal display device

and a light-emitting device.

20
21. A semiconductor device according to claim 18, wherein the semiconductor
device is at least one selected from the group consisting of a personal computer, a player
using a recording medium, and a display.
25 22. A method of manufacturing a semiconductor device comprising the steps of:

forming a semiconductor layer over a substrate;
forming a gate insulating film on the semiconductor layer;
forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
30  third conductive layer comprising Ti on the gélte insulating film;

etching the first conductive layer, the second conductive layer and the third
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conductive layer, or the third conductive |ayer has a taper shape 689 10 .
wherein a taper angle of the second conductive layer is |arger thgn hatlugf
the first conductive layer. 23. A nethod of manufacturing a sem conductor
device conprising the steps of: formng a sem conductor |ayer over a
substrate; 15 formng a gate insulating filmon the sem conductor |ayer;
formng a first-shaped conductive | ayer conprising a |lamnation of a first
conductive |layer conprising Wor M, a second conductive |ayer conprising
Al , and aontinitive 1ewndol ddriny e seeyndrshapsipednductdye llaye@reotlpeisigatelantisdtioatdfng
film etching the second conductive | ayer and the third conductive |l ayer to
forma 2be destgadeniiysdave oriduatiinsewidifer seconp roondugive lavenivil f Spcose t he

first Con\/glidg%ig.t{ a C%nd&ﬁ"%%%gfif%%ﬁﬁﬂgwi%ﬁ#ﬂ?dyer wth a first width, and

a third con Ive layer wth-a seco , etching the first conductive

| ayer to form atdhing thesheqad coddedts Vet it the @egonll Switth andatiientirdon of a
first conductive layer with a third width, the second 25 conductive | ayer

wi th Bhe sondagtivigilaner withihe e widily @ feon adkird-sherpd gendugiivalayereconmsising

wi dth; a -Chj . Lye Laver .t he fi ' and the
third cozaghc ni%\}{é) g?fta?I;g?S%\%&?ﬂgPﬁ% ﬁ%ﬁ%’a %M{‘O W\gh}“ %rstr%cgndf %@?Pﬁt&eﬂ%g%d

conduct i vigith aYifth widhp khdh figrdeconl@dtive ddyePWithlsixth fvidtet conductive |ayer with
a fourth width, a second conductive layer with 30 a fifth width, and a
third conducti vehareiped crpsstiectioni /i gdgdsdeh thayfisst egonductivieolagers dbe isepndf edges

of the fiéo%gu&%éﬂ%%go\f%%tﬁ}ﬁrco &u@ﬁv @g%glgsgﬁ%%é%ﬁ,zo 5 conductive | ayer,

or the third con ivelayer has a erein a taper angle

of tH® second cgivgkifita tdfer MRS of thelsaé@RAr conbadivieNafer @f 1drBe thdd et of Greduct i ve
| ayer. 5 24. A nethod of manufacturing a sem conductor device conprising

t he st epsiist : cofdyetiyalgyd- seni conduct or | ayer over a substrate; forming a
gate insulating filmon the sem conductor layer; formng a first-shaped
conductive layer conprising a lam nation of a first conductive |ayer

conpri si ng W or23Va, méhs@6PmemaRaatied 4 venicaydictos d6HES Sdrhgristhg thaBépaof:
forming a semiconductor layer over a substrate;
15 forming a gate insulating film on the semiconductor layer;
forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
third conductive layer comprising Ti on the gate insulating film;
etching the second conductive layer and the third conductive layer to form a
20 second-shaped conductive layer comprising a lamination of the first conductive layer, a
second conductive layer with a first width, and a third conductive layer with a second
width;
etching the first conductive layer to form a third-shaped conductive layer
comprising a lamination of a first conductive layer with a third width, the second
25  conductive layer with the first width, and the third conductive layer with the second
width; and
etching the second conductive layer with the first width and the third conductive
layer with the second width to form a fourth-shaped conductive layer comprising a
lamination of a first conductive layer with a fourth width, a second conductive layer with
30  afifth width, and a third conductive layer with a sixth width,

wherein a cross-section of edges of the first conductive layer, the second
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10 third conductive |ayer conprising Ti on the gate insulating film
etching the first conductive layer, the second conductive |ayer -aRdyihens
third conductive layer to forma second-shaped conductive | ayer corfb’ri‘s“f}?'lg
a lamnation of the first conductive layer with a first wdth, a second
conductive layer with a second wdth, and a third conductive |ayer wth a
third width; 15 etching the second conductive |layer with the second w dth
and the third conductive layer with the third width to forma third-shaped
conduct i Venliaytee 15 kI thidd céndu@ivRyerdias @faper Biapglan@onductive layer with
a fourth width, a second conductive layer wth a fifth width, and a third
conduct i ve | ayerhesginig tapserangly oft the sgenndsagpfectivedayer e largar thernsthapegthe
conducti v, a | asma treatnent, 20 wherein a cross-section of edges
of the filfrét %‘%‘8&%@3 o ayer, the second conductive layer, or the third
conductive |layer has a taper shape, and wherein a taper angle of the second
conductive layer is larger than that of the first conductive |layer, 25 25.
A net Rod of narfdf éemﬂnof%gf manpdtedrgiy sansicontivgior dedempnmpising thpsteps eps of
form ng a sem conduct ar laﬁgé%(%\ier a subs%rate; formng a gate insulating

filmon the sert cOREGCTR™ F PRy Stﬁt?;st - shaped conductive | ayer
conprising a | gpiniakiaQateGhsudatingfBin orCBB detaicoNuckdiBfer;cONPri sing Wor M, a
second conductive |ayer conprising Al, and a 30 third conductive |ayer
conprising Ti darming adirst-shagad aendwgtivg |laper evootprisiet hdaminationl afondustt | ve

| ayer and tpe ot hilrd conduct i ‘e | ayer to f rma 64 econd-sharpeﬂlco ducti ve
| ayer confPNHYS 18V SRMRETIEAY oF Wifter piepnd cnfitive FVE TapRPTEAL 28 dnd
condugt i vigirtl ay@duchié Tayer doniptisingi o th@pale tstiiting figRnducti ve layer with a

second width; etching the first conductive layer to forma third-shaped
conducti ve | ayeatchits genfirst spadpctive dayenatheasscarfd gorfduciive byadaed ithee thindy er

with a third w. dth, the second conductive layer with the first. wi dt and
the 't i r CBIRGHIELYRS 1P S28 AareorarnebehedactN Tavet codmmiing ity

conduct i viie Ifavtesondhétivet agerf Witk ta M¥seiviatBNE sbiRdt donbeetReNSHEtWie a degotRr W th
the second width to forma fourth-shaped conductive | ayer conprising a 10

| ami nat i owidgh, aad fithisd candnetinetlayes withesthirdivtiitha fourth wi dth, a second

CondLi%tl ve | ayeertch\{\{llé I%he second conductive layer with the second width and the third

conductive layer with the third width to form a third-shaped conductive layer comprising
a lamination of a first conductive layer with a fourth width, a second conductive layer
with a fifth width, and a third conductive layer with sixth width; and
| subjecting the third-shaped conductive layer to a plasma treatment,
20 wherein a cross-section of edges of the first conductive layer, the second
conductive layer, or the third conductive layer has a taper shape, and
wherein a taper angle of the second conductive layer is larger than that of the

first conductive layer.

25 25. A method of manufacturing a semiconductor device comprising the steps of:
forming a semiconductor layer over a substrate;
forming a gate insulating film on the semiconductor layer;
forming a first-shaped conductive layer comprising a lamination of a first
conductive layer comprising W or Mo, a second conductive layer comprising Al, and a
30  third conductive layer comprising Ti on the gate insulating film;

etching the second conductive layer and the third conductive layer to form a
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a fifth wwdth, and a third conductive layer with a sixth w dth; and
subj ecting the fourth-shaped conductive layer to a plasma treat-m8ng{T 20i5
wherein a cross-section of edges of the first conductive |ayer, the second
conductive layer, or the third conductive |ayer has a taper shape, and 15
wherein a taper angle of the second conductive |ayer is larger than that of
the first conductive layer. 26. A nethod of manufacturing a sem conductor
devi ce according to any one of <claiins 22 to 25, wherein the plasm
t r eat mentserendeshaped caduptyyeulserccompyiying a)}amanzgm of2Be frest mbyductve kiyed, ag
oxygen, of nan(&ﬁ a#s conduct or dEVICﬁ
e

7
accor di nggre{’?fl ?’R}I%Bﬂéveolf‘yer AW PRpetyeSaYRr WA S ddevi ce

i s at | eagfdgne selected fromthe group consisting of a liquid crystal

di spl ay device and a light-entting device. 25 28. A method of

manuf act uri ng atching dm@mitmnddewecétyanct@rfdnmga thirdshyapod econductivk aiaype 22 t o
25, erein the sem conduct vice jis.at_ | east  one s dmgltedfromthe

group > coffSiEPEg? of MHeReR n%ll roridietive layer ity 2 i th, dhe rsarang
medi um  anfdacteSBI@YwitlPFhe first width, and the third conductive layer with the second

width;
etching the second conductive layer with the first width and the third conductive
layef with the second width to form a fourth-shaped conductive layer comprising a
10 lamination of a first conductive layer with a fourth width, a second conductive layer with
a fifth width, and a third conductive layer with a sixth width; and
subjecting the fourth-shaped conductive layer to a plasma treatment,
wherein a cross-section of edges of the first conductive layer, the second
conductive layer, or the third conductive layer has a taper shape, and
15 wherein a taper angle of the second conductive layer is larger than that of the

first conductive layer.

26. A method of manufacturing a semiconductor device according to any one of
claims 22 to 25, wherein the plasma treatment is conducted by using oxygen or a gas

20  mainly containing oxygen, or H>O.

27. A method of manufacturing a semiconductor device according to any one of
claims 22 to 25, wherein the semiconductor device is at least one selected from the group
consisting of a liquid crystal display device and a light-emitting device.

25

28. A method of manufacturing a semiconductor device according to any one of

claims 22 to 25, wherein the semiconductor device is at least one selected from the group

consisting of a personal computer, a player using a recording medium, and a display.
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