SEM CONDUCTOR DEVI CE, AND MANUFACTURI NG METHOD THEREOF BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention generally relates to
a sem conductor device including a circuit 5 constituted by thin-film
transistors (referred to as a "TFT" hereinafter), and a manufacturing

met hod thereof. Mire specifically, the present invention is directed to
such an apparatus typically known as a |iquid crystal display apparatus
(namel y, SEMIGONOUYCSTAR DEUIOE, ANDiANEEACITUR DG IMEEH@DATHERE(0 an

el ectroni c appliance-which nounts thereon such a liquid crystal display or
the Iike as a conmponent, and is further directed to a manufacturing 10

met hod thereof. It should be understood that a term "sem conductor device"
inplies all of such apBGKOGROUNIIEH TEE Iopéedbl@Noy usi ng seni conduct or
characteristics, and thus, all of electrooptical apparatus, sem conductor
devi ces, and el ectronic appliances correspond to sem conductor devices in
t he speC|f|cat|on of the present invention. 15 Description of Related Art
Very rddeldtafyrhe Invwansionf i ¢ attention has been paid to such a techni que
capable of _constituting a thin-filmtransistor (TFT), while enploying a
sem conductre @q@mtﬂm\remuoptaﬁneqaﬂéE@aqehéﬁr@Wlﬁ@%dmt évcanmﬂﬁdlpa ASHGHI g
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di spl ay devi pI xe ect arranged in a matriXx rmar 8
dri yen, mertdidsikayrpattern is formed on a display screen. Mre

It should be understood that a term "semiconductor device” implies all of such
apparatus, or devices operable by using semiconductor characteristics, and thus, all of
electrooptical apparatus, semiconductor devices, and electronic appliances correspond to

semiconductor devices in the specification of the present invention.

15 Description of Related Art
Very recently, a specific attention has been paid to such a technique capable of
constituting a thin-film transistor (TFT), while employing a semiconductor thin film
(ﬁlickness thereof being several nm to several hundreds nm) which is formed on a substrate
having an insulating surface. Thin-film transistors are widely utilized in various electronic
20 devices such as ICs and electrooptical apparatus. In particular, there are strong demands
to rapidly develop these thin-film transistors as switching elements of image display
apparatus.
Conventionally, liquid crystal display devices are known as image display apparatus.

Since high precision. images can be obtained, large numbers of active matrix type liquid
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specifically, since a voltage is applied between a sel ected pi xel el ectrode
and a counter 5 electrode corresponding to this sel ected pixel electrode,
liquid crystal |ayers arranged between the sel ected pixel electrode and
the counter electrode are optically nodulated, so that this optica
nodul ati on may be recogni zed as a display pattern by a viewer. Wile such
active matrix type liquid crystal display devices are widely used in

vari ous crfsta@|displaysdevireg ade maradls eatréoyedqumm:muhréé wnéur(bzamgw ngedicspl eyswtr een
sizes, and for realizing high 10 preC|S|on hi perture efficiencies,

and hi g hdispddyi deviides.t hn anfctivh enassireyprei liaeid ¢Wﬂbilﬂigﬁn'ﬂtﬁ’lcﬂ singr paeleddorictlys and

al so | ow cost are strongly requi red. SUMVARY OF THE | NVENTI ON I n accordance
Wi t h onerasgedin vmattirefopmese duivemweatisplarpaticrn bdowmskopodisplby ecrten.phlove de  a
sen conduct or device capable of realizing | ow power consunptlon even while
a di spl apedficallyy sppe povodiapaisgerplicd e tutenoa selegied wied edeasisdh gandos counter
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as t a gat ectro ace o is wiring I'ine

preferat}h)prm&%ﬁ?%ﬁdfayso%\mceged?@sﬂéﬁgﬁéqlﬂ@aratl on so as to formthe
source wiring line. As a material fil'mwhich is processed by a plating

process operation, it is preferable to enploy such a material film having
a lower resistance value than that of the gate electrode. As a result, the

source wiring line of the $ixN{ARS OFOTHFEN VRGO such a wring |ine
having a | ow resistance val ue, because of the plating process
In accordance with one aspect of the present invention, it becomes possible to provide
a semiconductor device capable of realizing low power consumption, even while a display
15 screen is enlarged, and also to provide a method of manufacturing such a semiconductor
device.

‘ ) In accordance with one aspect of the invention, a display device such as a liquid
crystal display device is featured by that a surface of a source wiring line of a pixel portion
is processed by way of a plating process operation so as to lower a resistance value of this

20 source wiring line. The source wiring line of the pixel portion may be manufactured at a
step different from a step for manufacturing a source wiring line of a drive circuit portion.
Further, electrodes of a terminal portion of this display device may be processed by a plating
process operation so as to reduce a resistance value thereof.

In the display device according to one aspect of the present invention, while a wiring

25 line before being plated is formed by using the same material as that of a gate electrode, a
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operation. A sem conductor device having the bel ownentioned structure is
disclosed in the specification of the present invention: That is, the
sem conduct or devi ce equi pped with a TFT containing a sem conductor |ayer
formed on an insulating surface, an insulating film 210 formed on the

sem conductor | ayer, and a gate electrode formed on the insulating film
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as that of the gate el ove- descr sem C evi ce
struct urgyerhfign.above-descri bed naterlal fil mhaving the | ow resistance
val ue contains at |east one material mainly containing Cu, Al, An, Ag, or

an all oy of AhefgcdRtRM Evid BRinAdReRIGORIUaIReddaVl e 1@eﬁa69eLmﬁl e
anot her aspect of the present invention, 25 is featured by such

sem condyetificadery bf ehegstuiadp et etkibh: ThF, BeREMiBhAGBr d&ard QN @fzhlaayer
formed on an insulating surface, an |nsulat|ng filmformed on t

sem condUETalonk@y@ig,a sadcendat® |8fee ddraderd of MBdladng tildadens lrahlarﬂ@gffilﬂnm
eqQmprising: 3 a pixel portion equipped with a first n-channel type TFT
shavi ig afosmed oa thiersendedridue tonvibyes hand a paacdssedddfprmeploat thagnpriadestim,
operation; a drive circuit equipped with a circuit constructed of both a
second necahpmyved: type TFT and a p- channel type TFT;, and 5 a term nal
portion which is processed b pl ati ng process operation.

a pixel portion equippe W1th a first n-channel type TFT having a source wiring line,
the surface of which is covered by a material film having a lower resistance value (or
resistivity) than that of the g_{ate electrode, while surrounding the wiring line made of the

15 same material as that of the gate electrode;

a drive circuit equipped with a circuit constructed of both a second n-channel type
TFT and a p-channel type TFT; and

a terminal portion, the surface of which is covered by a material film having a lower

\ resistance value {or a resistivity) than that of the gate electrode, while surrounding the
20 wiring line made of the same material as that of the gate electrode.
In the above-described semiconductor device structure, the above-described material
film having the low resistance value contains at least one material mainly containing Cu,
Al, Au, Ag, or an alloy of these elements.
Also, a semiconductor device, according to another aspect of the present invention,
25 is featured by such a semiconductor device equipped with a TFT containing a

semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:
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In the above-descri bed sem conductor device structure, both a surface of
the termnal portion and a surface of the source wiring line of the pixel
portion are covered by a thin film nade of a material which mainly
contains Cu, A, Au, Ag, or an alloy of these elenments. Also, in the
above- expl ai ned sem conductor device structure, both the termnal 10

portion and the source wiring Line,of the pixel ion are separately, or
si nul t aneoud! R}Xdrﬂo(%‘é% §8%PB ’t"h[}é‘ adffrst ?’ﬁgaﬁ%%ﬁgﬂ‘ﬂ%é‘ﬁ?mﬂ@@ ring Tin

pl ati ng-pro elesssl%desséo‘?’gce \I(vitri nI%RI ine carresponds to such a

pl at i ng- Proces8edswET Pha P HE RRTCh OPY*HBYe of the same material as that
of the gate ekectr.ode .S0., the pl.ating-process ource Ling is formed by
way of a pri L?llﬁ‘?en%&gl?%%@sl e’gpvélrt gtai o }“ta“%BPtF ‘ﬁcﬁ?iﬁ"%‘oﬂ— ?e«ggﬁ% ﬁla“(::haf‘&e@m?ﬁ a

wiring lipe ﬁ‘ﬁiﬁ'—ghﬁx#‘l’ - TEP. {§pi stance value than that of the gate
el ectrode. so,” In the ove-'expl ai ned sem conductor device structure, a

gch?St ]?.i rcuit, Mixﬁ?goﬁ%ﬁ&h%iﬁe@rg?é’%sﬁwg%iag%gtep[?gcgse%g%&é channel type TFT

e p-channel type TFT. a esc em conduct or

devi ce strughyh&abdvdeddsiisld s@fn%'aﬂg%or bR sthik c(h@sh@hdat sl (ﬂ%fxé Qdginand a

channel formng region which is overlapped wth the gate 20 el ectrode,

whil e a wirdbhaaf arsma&faﬂﬁkeéouwﬁmg e ot @R pikel been £aLodRe by dlifigh the
gate electrode. Alternatively, in the above-described sem conductor device

struct urfiadd ba fulat&ial whicthanigy céntams Tul AR upAGPSCarLAIRST SIAHSse MM &Gs @
taper portion, a channel form ng region ich I's overlapped with the gate

el ectrode, akidoaim thptibdvieyexphghah sshicohdiGopaeticalstiicuoyebbdpafdiaphidnlt he
_,gé&t e electrode. In this case, this first n-channel type TFT may be 25
‘prief @0 abportiondedahe aotirdeplieingdine «ftthe gixel pohibon mg stparee g hanhelidoming
regions. Also, in the above-explai ned sem conductor device structure, the
n- channegrotgspal TFThe qfladdge pdrdesseopdregon.t Thee platies-progated sluect nader hiavi ng a
taper portion, a channel formng 4 region which is overlapped with the gate
el ect r odwrresprhdsrioisngua iplayingeprgtosedamiraly line which isahdde ofohe shrappedenitas t he
gate electrode. Also, in the above-explained sem conductor device
st r uct ur'@at phihergacs clesrednt Adia, she phitiag-trpgasied spuraedinsnis dermasebinwen ahnel
type TFT is defined within at_least a range , of | x t017 5 tq I x 10"/cm-,
and a r SYISHRAPESG ORCEERB MRS Brthse SEEAPS PSueh AEFRG ne haging BRAETT 1 om
15 resistance value than that of the gate electrode.
Also, in the above-explained semiconductor device structure, a CMOS circuit may be
constituted by employing the second n-channel type TFT and the p-channel type TFT.
Also, in the above-described semiconductor device structure, the first n-channel type
o } TFT has a gate electrode, and a channel forming region which is overlapped with the gate
20 electrode, while a width of the channel forming region is identical to a width of the gate
electrode. Alternatively, in the above-described semiconductor device structure, the first
n-channel type TFT has a gate electrode having a taper portion, a channel forming region
which is overlapped with the gate electrode, and an impurity region which is partially
overlapped with the gate electrode. In this case, this first n-channel type TFT may be
25 preferably made of a triple gate structure having three channel-forming regions.

Also, in the above-explained semiconductor device structure, the n-channel type TFT

of the drive circuit includes a gate electrode having a taper portion, a channel forming
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t he channel formng region is increased, and also, inpurity concentration
is increased. Furthernore, in order to obtain the above-descri bed

sem conduct or device structures, a sen conductor device manufacturing

met hod, according to anot her aspect of the present invention, is featured
by such a nethod for manuf acturing a sem conductor device provided 10 wth
a drive cjr aplxel ortion, and a termnal portion o n insulatin
surfaceregloé‘d#ﬁ?liléglc’t"@r H‘@St‘é‘a\‘ed-’rl‘?ﬁtﬁgieaa 1&5’%&@6&%@‘” &Pis@ﬁrtt )
i nsul atin surC{ ste for, formng a first insulating filmon said
sem con‘d‘{?g]PBPe Brtheﬁa‘?[ "EFW%*F formng a first gate el ectrode, a source
vmrlnglln 15 an el ectrode of .the term nal

f h el d
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into the sem conduc ayer S0 as ofm

‘region; a stemdRloraddhig, @Htﬁﬁ‘ﬂﬁéfﬁ%v%' &@%ﬁed%érﬂ?c%('r)xgu&ﬁ)r@&ﬂﬁétﬂﬂt&eé’ type

through the taper portion o Irst gate electrode into

sem CO”&’&&G&%M&X&V deﬁr@be@ﬁaﬁﬂaét%ﬁ%ﬁm@h&d’ BEcordihg TRMShEYas g@ | ke Bre%érftp for

performng a plating process operation Wth reSpect to b a surface of

- the  SOMEERHW r1df@9tulré(ﬂ%( bﬂEhEPr@:tll%d(@)lrrrféﬁh{dcﬂﬁir@r%eﬁnc%‘ﬁﬁﬁ%%d@\‘hcéﬁl%vm%ﬁm nal
p rtion; 5 a step for formng a second insulating f whi ch covers both

Ive 1gOUWRER e\/\/liﬁlvél@xﬂchﬂeaqjlxeltﬂlﬁ?u@h X@hd ROfetheial %:Bﬁhdrh@ntﬁf HisQRkingofufae, and
a step for formng both a gate wiring line and a source wiring |line of the

dri ve ciompiising:on the second insulating film 5-Also, a sem conductor
devi ce manufacturing nethod, according to another aspect of

a step for forming a semiconductor layer on the insulating surface;

a step for forming a first insulating film on said semiconductor layer; -

a step for forming a first gate electrode, a source wirinzg line of the pixel portion, and

15 an electrode of the terminal portion on the first insulating film;

a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, so as to form an n type
first impurity region;

) a step for etching the first gate electrode 50 as to form a taper portion;

20 a step for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type
second impurity region;

a step for adding an impurity element capéble of applying a p-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form a p type

15 impurity region;

a step for performing a plating process operation with respect to both a surface of the

source wiring line of the pixel portion and a surface of the terminal portion;
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the present invention, is featured by such a nethod for manufacturing a
sem conductor device provided with a drive circuit, a pixel portion, and a
termnal portion on an insulating surface, conprising: a step for formng
a sem conductor layer on the insulating surface; 10 a step for formng a
first insulating filmon said sem conductor layer; a step for formng a

(111 92t ok S AL A P B RSB O SR

el ectrode of m nal I 'on on

addi ng ap,d SR I I ) lying an n-type into the

sem conduct%?gllﬂ%ﬁ?‘?amgﬁﬁéeteﬁﬁggﬁip&?&b%&@ el ectrode is used as a mask, so
as to form apgR, e ot o AR 15N, ep for etiching the first
gate el ect rodbe go Dgg tglngo({t%taé’a%{er{rn%g{efa?l g%?bog%sets‘%glplf’ (l)l(r%('é)grtitn%n‘g‘nqcﬁﬁjri ty
el ement gARROLELAH i@gﬂp({tﬂgqgngn n-type through the taper portion of the
first gate electrode Iinto the sem conductor layer so as to forman n type

second i Mpur ALy, & 89hie8nd @QoAdS A& bR dYeh D thetod, AP SLEIBRL @9?&‘ e of
applying a p-type through the taper portion of the first gate efdCt Fode
into thergepicsanduedion, &yRansed 8% shch h Mdthad Borl MPSufad RRME ¥ liEHAR 102
step for executing a plating process operation with respect to a surface of
t he sour deviceronitgd bithea difivd dif-uRi X pixePsurtibANind e AniBh BRbrfioh oRGRfiRUM Y a

pl ati ng process operation with respect to a surface of the termnal

porti on; sufat pofipmisiigr mi ng a second insulating fil mwhich covers both the
source wiring line of 6 the pixel portion and the termnal portion; and a
step for foradtagfdrdohmaggateenivenduagor ibyee oante ansabiutingaurthed; ng | i ne of the
drive circuit on the second insulating film In the above-descri bed

sami dénduct ot stee{orderminguchinar msulbdng fitthenabidwendesdut tvedayes source wiring
line of the pixel portion and term nal portion are_ manufactured by

enpl oyi ng @ step for forming a first gate electrode, a source wiring line of the pixel portion, and

an electrode of the rerminal portion on the first insulating film;
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, S;O as to form an n type
15 first impurity region;
a step for etching the first gate electrode so as to form a taper portion;
a step for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type

second impurity region;

S

20 a step for adding an impurity element capable of applying a p-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form a p type
impurity region;

a step for executing a plating process operation with respect to a surface of the source
wiring line of the pixel portion;

25 a step for performing a plating process operation with respect to a surface of the

terminal portion;

a step for forming a second insulating film which covers both the source wiring line of
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such a material filmminly containing Cu, Al, An, Ag, or an alloy of these
el ements. Also, in the above-expl ai ned sem conduct or device structure, at
the plating process operation step, the source wiring |lines of the pixel
portion are connected to each other by using a wiring line so as to becone
the sane potential. This connected wring line for the 10 equi-potenti al

pur pose ﬁg?impglaﬁoorg%ﬁdg%é Jﬁ‘ﬁﬁﬁ‘%‘ b&glatn af& er the plating process operation

has been carrie ePEiC ot i n conjunction with the substrate
at the sane timerafd.el; Lati PI; ration has been carried out.
Al'so, in accordance ﬁl?ﬁbgﬁlegbﬁésﬁﬁ?b |[1{r?1\g/g§1 ?gtﬁ‘,?m?ﬁérm F@ee()fg' VE “HaY be

formed Ly, (lRNREOYA RYuRRANMEES circuit constructed of all of n-channel type
TFTs, and the TFT of the” 15 pixel portion may al so be formed on the sane

substrate b)lnﬁtﬂ@!a%)ﬁlzélge%@ib@d l%&%%ﬁ!ju@’r)g%ﬁyi}EEUu@EE&O@EEr'\!?{%ﬁfs%ﬁ&i&ibiﬁ

formed by conbi ni ng n-channel type T eac ere are two

casess Tddatcelwirind$ing BOMR pitl FbBionddd re SHiE ) ARiDYRR ik kG durd MY
conbi ni ng enhancenent tygé T Tstovr\}ithtgach og?htelr (vvilII ngéttrug‘dzor @Wﬂ“as an

" EEMOS" s26h aimhautibl flar @kidf tithinih€ueas &S, AfNdreatgdy bifdsdelegRBes. such an
NMOS circuit is formed by conbining an enhancenent type TFT with a _

depl eti on t yjeo, Efr Th¢ ubdile-bepliiaédsontidondudasr davice' SoblVBEe, &i the Wldting process
herei nafter). To manufacture both an enhancenent type TFT and a depl etion
t ype TFPpemton dérstthaguirshatilies livesné the pixthertisnah amnet ededeadlpogebabl y
phosphorus) bel ongli ng to Goup 25 XV of the periodic table or another

el ement yspiges witiig linegorasnd bbainndiengmepoGermigh. Xhislcoahect:eviprg lindie thabl e
r’rgy be property added to a sem conductor which constitutes a channel

f.dr Mg aagpential By posermenbhcer wit dplasyr bghpafat Us: plindsepmicsp loayragine da s
small, in the case that a drive circuit is forned by such an NMOS circuit
made of BSERRARKEIOULYPETFFIRCUT ebhasrBinssRawith the sestratsad the same tinanfiehat  of
a CMOS circuit. However, the inventive jdea of the present invention nmay
become ﬁh?@faé PSS PPEIAtiPY bay FF‘%DH@TE%@U%hat a display area of a display
5 apparatus j,s a_lar size, . Therefore, there s no problemas to p r
consunpt i on ‘A}‘lﬁo’éfltaﬁ‘é‘% a’écedggk-tg%Bretst‘émPfBWi‘?Ibrthﬁé%vﬁﬁlfémit &?Bé{g?esftéﬂé@ﬁﬁgi ze
or a te'e%‘{ﬂl&'ri%é‘ arrll L c?rclu%:rc gst(rjtllcstgcll SPall of n-channel type TFTs, and the TFT of the

15 pixel portion may also be formed on the same substrate by employing an n-channel type
TFT.

When an NMOS circuit is formed by combining n-channel type TFTs with each

othef, there are two cases. That is, as shown in Fig. 23 A, such an NMOS circuit is formed

u by combining enhancement type TFTs with each other (will be referred to as an "EEMOS"

| 20  circuit hereinafter), whereas as indicated in Fig. 23B, such an NMOS circuit is formed by

combining an enhancement type TFT with a depletion type TFT (will be referred to as an
"EDMOS" circuit hereinafter).

To manufacture both :r: enhancement type TFT and a depletion type TFT in a

distinguishable manner, either such an element (preferably phosphorus) belonging to Group

25 XV of the periodic table or another element (preferably boron) belonging to Group X111 of

the periodic table may be properly added to a semiconductor which constitutes a channel

forming region.




screen. Al'so, in accordance with another aspect of the present invention,
all thin film transistors that constitute a gate driver circuit and a
source driver circuit over the display substrate can be made of NMOS
circuits (i.e. N-channel thin filmtransistors) as well as all 10 thin film
transi stors in the pixel portion being N-channel thin filmtransistors. It
i's possibleaity; ernal |y connected |IC chip 4n addition to these
NNB o rout (0 RIS AR PRl PR By ettt Redydo it s S
circuit..;A sem cond ' havi.ng the:bel ow ment i-gned structure is

di scl osed I'n the s%ﬁﬁhaggﬁms 8]?(\'/ 12%1&8? gfs%ﬁ{'arimnt\llg’r?f ilgﬁ:&" st PopE

sem CONGHELBF is cﬂzﬁﬁé%aSQHﬁtpgﬁ%cj(:MCb? cReuit HIGLy&O Q'Eeaih%#lgveaid?sg & n(glo nduct or

| ayer fornmed on an insulating surface, an insufating film 4 B The

sem conguedion A%ebecsNd pAr@ai&Let o ttf\}’mggﬁ tgg? Fednar atkﬁy\&ﬁg%% 3%:3 n‘?ﬂgllhylﬁ cr';lnvi ng

conprising: a pixel portion equipp Irst n-c

a SO Cepphratitds & (NEs size MEhSHoE@GReRfis %F%léﬁ aCORRRY c@ﬂ{sug?ﬁ%eiﬁi&e fi1Im

having a | ower resistance value than tha 20 of the gate ectro whi |l e

sur r oundi dgkitbp type inbgitbt hevinBdelaffe dch@nSaFBMBEEEJidbn AdvihBaf [argd dﬂ;ﬁlg,hgat e
el ectrode; a drive circuit equipped with a circuit constructed of both a

second nerhanndbo,tivipecortEhicanddaahdihed agye@th@fhﬂ%' prédeRe inkehirioANdll @hinefitd nal
portion, the surface of which is covered by a materi al film havi ng a | ower

25 resi staawis@ry dlaneondtintd hgitealriveheirgdt endh esirtodéyerwiicuit Sf Elmmgjiﬁkg t he
wiring line made of the sanme material as that of the gate electrode. In

t he abowvebsiaseeirblerimgderd T MIUS toruitefiiecl -dtanuek thirefilnt trenadoxe adesit ud 4ed
,_-r’m}teri al_ 8 filmhaving the | ow resistance (resistivity) value contains Cu,
AV, KU, thig filgrtransisedts oy thefpixel pestéorebaneht chanAkkijn Glnsemsoodudtispodiid ce,
according to another aspect of the present invention, 1is featured by such
a seni conbifcApextgaAly sorpeqtppEd chirt ih addiron oshessiMVIGYS eircitssespieciotidact or

| ayer forned o n i.nsul ating surface, an insulatincy filmforned on the
sem condadi¥A ‘Tr’]lé@%ro}ct URCSERET €568y ode formed on the insulating film

COMPTISING: A semiconductor device having the below-mentioned structure is disclosed in the

specification of the present invention: That is, the semiconductor device equipped with a

15 TFT containing a semiconductor layer formed on an insulating surface, an insulating film

formed on the semiconductor layer, and a gate electrode formed on the insulating film,
comprising:

a pixel portion equipped with a first n-channel type TFT having a source wiring line,

b the surface of which is covered by a material film having a lower resistance value than that

20 of the gate electrode, while surrounding the wiring line made of the same material as that

of the gate electrode;

a drive circuit equipped with a circuit constructed of both a second n-channel type

TFT and a third n-channel type TFT; and

a terminal portion, the surface of which is covered by a material film having a lower

25  resistance value than that of the gate electrode, while surrounding the wiring line made of
the same material as that of the gate electrode.

In the above-described semiconductor device structure, the above-described material

8




a pixel portion equipped with a first n-channel type TFT having a source
wiring line which is processed by a plating process operation; a drive
circuit equipped with a circuit constructed of both a second n-channel type
10 TFT and a third n-channel type TFT;, and a terminal portion which is
processed by a plating process operation. In the above- described

sem cong ctor . de e str.uct ur bot h a urface O&H ?‘?% nal rtion and
a surfa avfrh’e BW(S(SSIWIP?% ei"?%‘éw&fv YrepieT eo"ci‘)'\’fé by a
thin fil de. of a-material which mainly contains Cu, A, An, Agg, or an
al I oy oftﬁ%sﬁg%emerﬁerrents 15 AI so, in each of the above epr ai ned

sem conduct o AW 68 ULUGLUEGS. DOLNANG ot AL, 89{&r§;ﬂorp%§ggrt}}§q§ogour ce

021
wnrlng line O | Xe IOﬁ are S ar a

processed ¢ @ﬁufeﬁegg'&}c ng E’én%Sﬁ(? a@%'izlc‘é pﬁi@gsse [H“:Q ﬁ?cfz‘l i %9“”3?

wiring [ine corresponds to sucC W rin

obt a'Te@erﬁIcohaﬁctﬁﬁ'l'@e?rt’@rﬂl Sor rﬂﬂtmgﬂaﬁ{%s%ﬁe% el IREe fllﬁpfdﬂn%g o thd e

respectlve sem conduct or evi ce struct pIatlng processe source

Wi ring |sérﬁﬁoﬁ@ﬁcft6§919&d§n89 BHEHeArtdAolA8d B 96EF3 68 W Hil:ATc %m;ts}%mde of a
material having a lower resistance value (or a resi sf’lw an’ t hat of

the gate el g@gldedf8rtiontl @Ripdeiayivi i GRY n-éﬂa&neenagemmmnmagaﬁt@bmmwmg the
| ower resistance value than that of the gate el ectrode fornmed in

such a mactels priassedftyes placihg bfocBasopeesivbef or med by enpl oyl ng the 25
sputtering nmethod, this sputtered filmis patterned. Alternatively, this

W ring |ineanye h&cuift@qn@de&)yvmhaa/c@émt benspiic tedi afhonte b RechndMe Rabihe cyd | Ng
ine is formed by executing the printing nethod, a total nunber of nasks
‘mey e fldduaeda dfird\hsdhanhe wpeAFdaE ahdbe seni conduct or devi ce structures,
either an EEMOS circuit or an EDMOS circuit is formed by enpl oying t he
second n- chamerelinalypetidik W haldis phecesdeidriy apladhaproetsstoppetidRT. Al so, in each
of the above-described sem conductor device structures, the first n- 5
channel typk tERbovmdeseried sereicerd wcsadevinsdiracainamnel a swfave nhtheaginonalihi ch
is overlapped wth the gate el ectrode while a width of the channel

f or m ng PPE#ITGIG asurigenof r%mso:gr@e wigpgling of the pixel portion are covered by a thin film

made of a material which mainly contains Cu, Al, Au, Ag, or an alloy of these elements.
15 Also, in each of the above-explained semiconductor device structures, both the
terminal portion and the source wiring line of the pixel portion are separately, or
simultaneously processed by the plating process operation.
The plating-processed source wiring line correspends to such a plating-processed
) wiring line which is obtained at the same step as that of the gate electrode.
20 Also, in the respective semiconductor device structure, the plating-processed source
wiring line corresponds to such a plating-processed wiring line made of a material having
a lower resistance value {or a resistivity) than that of the gate electrode. Also, the wiring
line made of the material having the lower resistance value than that of the gate electrode
may be formed in such a manner that after a film has been formed by employing the
25 sputtering method, this sputtered film is patterned. Alternatively, this wiring line may be

formed by way of the printing method. When the wiring line is formed by executing the

printing method, a total number of masks may be reduced.
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of the gate electrode. Al so, in the above-described sem conductor device
structure, the first n,channel type TFT owns a gate el ectrode having a

taper portion, a channel form ng, region which is 10 overlapped with the
gate el ectrode, and an inpurity region which is partially overlapped with
the gate el ectrode. Also, in each of above-expl ai ned sem conductor device

structures, Aibe; e {?%’F’lﬁl: séert%SndJJ: dr & wée b%iu%ﬁr‘ée <ft uEP%H EEME‘J‘% Eie B gete

el ectrode haV|hg a on

over | apm 4 gr&ppb@t@ &bﬁgﬁhﬁgﬁo ﬁ@q H%Hﬁﬁrk?f tydfégl"ﬁf' W“ﬂ i tl'n§d ne

partially 1 over &t'e efectro i rst n-channel
type TFTLHEYel é—:rﬂ:iﬁ ee channel - for mng regions. Also, in the
above- expl al ned sem conductor device structure, inpurity concentration in

an inpurity AlgQiiRR. ek otffaﬁe abwam&e%lbéwRﬁnﬁgﬁdd&oﬂ@émaegmtm&nzh’ﬂct filseast a

range of | x 1017 to I X | ol , and a region having a concentration

gr adi £ntchhsndpteal FEdwndad Gh@teme@dé T2 a HanhBgohaB R&lioh ARBNYoVERIpRRT | S
i ncreased, and al so, inpurity concentration is increased. Also, in each of

the se muﬁﬂﬂdmcga@é eldebd® wiile WOHLFIESE thi RBahihd] $érnling Ranuiek idevpeallioh widely
preferably own a plurality of channel-form ng regl ons. A sem conduct or

devi ce havhagrrarbichedestructure is disclosed in the specification of the
present invention: the sem conductor device equipped with a TFT contai ni ng
a 25 seni cavishydi dre dbayerdefmibed eerooatdudrosddvatd sngicaure fihe éirst anchiamsiul @pe ng
filmfornmed on the sem conductor |ayer, and a gate el ectrode fornmed on the
i nsul at iyl bivMnma gorplécinly: havitgen mpal pgrdpti orhaatell feasingt tegiopawhichl is

. qﬁrface of which is covered by a material filin 10 having a | ower

r.esi 51 anverlapnadevithahe ghatelafradheanhte impettyrrogen wiith & parialbuadithgpehe

el ectrode nade of the sanme material as that of the gate electrode. This
mat er i awvigh Fhﬁ&?é@/f—‘]ﬁgtfo@the | ow resistance value is lower than that of t he

mat eri al of the gat Iectrod? A sem copduct or devi ce hayi ng anot
structure i élsmée %Vetfﬁ‘é’ @B@%ﬁemvé% USHOTGICVICS SRR URS chafpstiPen:

t he se . devi ce.equj pped FT. cont ai ni nduct or
| ayer f g&ﬁ@ﬂﬁg’ﬁ ©CHS W G M e 8P4 tro A PAROE PR g Oft?qr}rflfgf‘%% gJtthe
region which is overlapped with the gate electrode, and an impurity region which is partially
15 overlapped with the gate electrode. Also, this first n-channel type TFT may have three
channel-forming regions.
Also, in the above-explained semiconductor device structure, impurity concentration
in an impurity region of the n-channel type TFT is defined within at least a range of 1 x 10"
5 to 1 x 10%/cm’, and a region having a concentration gradient is contained. A distance from
20  the channel forming region is increased, and also, impurity concentration is increased.
Also, in each of the semiconductor device structures, the first n-channel type TFT
may preferably own a plurality of channel-forming regions.
A semiconductor device having another structure i;‘i—isclosed in the specification of
the present invention: the semiconductor device equipped with a TFT containing a
- 25 semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:

a terminal portion, at least the partial surface of which is covered by a material tilm
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sem conductor |ayer, and a gate electrode forned on the insulating film
conprising: a termnal portion, at |east the partial surface of which is
covered by a material film having a | ower resistance value (or a
resistivity) than that of the gate el ectrode, while 10 surrounding the

el ectrode nade of the sarre material as that of the gate electrode; a wiring
l'ine V\/m h.is overed b terjgal fil r{nﬁgw ng .a | ower resistance val ue

t han a[vu&g ﬂ%’ebfﬁs@t C@c‘f WaEhan,ghar ot & %ﬁ?rfﬂ?%&"khé’l\#rspﬁﬁumj% thtide of

t he sarre

above- exp a| A ed“%%erﬁsfé%%é‘t gg‘t%gg?sgga%?ﬁhgg%%gﬁ!:cfrﬁée \?\ﬂf“f" HE'“F‘F”ﬁé‘l“"‘i‘S"mg

descri pedta Trd TRLGERY eret'“ggfsi}&nﬁ%t IR PRGI S TS FCEPdR < ype |1 qui d
or dor t o obt AreadiEst S LE Bt R A Sl TS Palor L e bt o
the presti Desgfy REETRL IRC AL AR IRY B0 FEROELIOHE PEP TR0 g a

sem con dééﬁh@éncﬂf‘d’drclﬁy&r iBYIlng(F %1’1. M hﬂuf}{ﬂ% Ml ra(flui'ngulaamp 'ﬁ)frﬁl fOH‘R(%& oﬂr}’he and a

term nal portion on an insulating su conpri si ng: form ng

a sem coRAUEsRTuct@NSFerOhd NEadk RELAHE @(%nﬁildrgrfiﬁfc vinéhl erf"cpf%lfrrp rc%)fn?)'}{ﬂn'ag a first

insulating fil mon sai d senfconductor |ayer; 25 a st g a first

gate el ectr af@rmehas PUFldh, W 1daftHel fieuiffsubi€ & wisikh ROSIvieRY b@mat@f{h | film
el ectrode of the termnal portion on the first insulating film a step f

addi ng amvingpurlobyr alsgrmrt wapallra: alisapRy)yinag @Ac Bf EH@GaderEE&tRﬁfé Fhile
.sem conductor layer, while the first gate electrode is used as a nask, so

‘ad t aof cnumcamdmetdpelectiots mademiithé yaniegiagitial as &€ pf florgaet eletngdd;he first
gate electrode so as to forma taper portion; a step for addi ng an inpurity
el enent capabxlv'eingflinam&hyﬁl isg-oaered by ypeadehinkfilghhdvieg 4 Aper resstporetiabie wbnt he
first gate electrode into the sem conductor layer so as to forman n type
second itptief the saegéloerrode, while surrounding the wiring line made of the same material as

that of the gate electrode.
Also, in the above-explained semiconductor device structure, the wiring line
15  corresponds to a source wiring line.
Also, the semiconductor device described in the respective cases may be either a
transmission type liquid crystal module or a reflection type liquid crystal module.
Furthermore, in order to obtain the above-described semiconductor device structures,
) a semiconductor device manufacturing method, according to another aspect of the present
20 invention, is featured by such a method for manufacturing a semiconductor device provided
with a drive circuit, a pixel portion, and a terminal portion on an insulating surface,
comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
25 a step for forming a first gate electrode, a source wiring line of the pixel portion, and

an electrode of the terminal portion on the first insulating film;

a step for adding an impurity element capable of applying an n-type into the

I1




a step for performng a plating process operation with respect to both a
surface of the source wiring line of the pixel portion and a surface of
the term nal portion; a step for formng a second insulating filmwhich
covers both the source wiring line of 10 the pixel portion and the
termnal portion; and a step for formng both a gate wiring line and a
source W.IJ | i i | i 0 S Rd_insulating film
A'so. - a BleBEbLBeRy bR Hee EhE R bodER SR BT M sy
aspect : : semt invention, is featured by such a nethod for

manuf ac?&sfilltr(\lgeg%%ﬁﬁgbnduct or 15 device provided with a drive circuit, a
pi xel por t i §BepdBfle@hlrfl dil Tl ARV ULARLRNA b R BliRPpodithlace,
conprising: a step for Tormng a sem conguctor aye ohthe i nsul at | ng
surface; a §t@p fddddi 4 A Ric Libdknt SRR ATk ThPrypakoagticonguct or

| ayer; a step for forming a first gate el ectrode, "a source wiring Ifne of
the pi Xebripal bf A fidhdateZebde! iB6d Ewﬁnﬁéoﬁmtéﬂ@f@r%' asAB bAoA e
first insulating film a step for adding an inpurity el enent capabl e of
appl yi ngecandnimipyipiéy tegion;t he sem conductor layer, while the first gate

el ectrode is used as a mask, so as to forman n type first inpurity region;
a step for etebifogpdriending s plagap er@keacipeadnsoitlasespectitobottoa e opdid i on;
25 a step for adding an inpurity el enent capable of applying an n-type

t hr ough sturee tvaueg linpof theqrixdfpottien dnd s suffaeef ehectrmadd pbrian;t he

sem conductor layer so as to fom1 an n type second inpurity region; 12 a
step for exasigpiforfornpigatseogndinodedsg fblprewétmvwiﬁ)hth depeutcetwdring Boe bce of
the source wring line of the pixel portion;, a step for performng a

‘nl/at ithg the pirekporsigareatlitha teinihalmespestando a surface of the term nal
portion; 5 a step for formng a second insulating filmwhich covers both
the source wstePAgr Iorminghothargatewirtle insrandonsonres visgetimeal fag dvgr ¢irght and

on the second insulating film.
Also, a semiconductor device manufacturing method, according to another aspect of
the present invention, is featured by such a method for manufacturing a semiconductor
.15 . device provided with a drive circuit, a pixel portion, and a terminal portion on an insulating
surface, comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
3 a step for forming a first gate electrode, a source wiring line of the pixel portion, and
20 anelectrode of the terminal portion on the first insulating film;
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the 'first gate electrode is used as a mask, so as to form an n type
first impurity region; N o
a step for etching the first gate electrode so as to form a taper portion;
25 a step for adding an impurity element capable of applying an n-type through the taper

portion of the first gate electrode into the semiconductor layer so as to form an n type

second impurity region;

12




a step for formng both a gate wiring line and a source wiring line of the
drive circuit on the second insulating film Also, in each of the

above- expl ai ned sem conductor devi ce manufacturing nethod, 10 both the
source wiring line of the pixel portion and the term nal portion are nade
of such a material mainly containing Cu, Al, An, Ag, or an alloy of these
el ements. Al ' : - ex I.ne m conduct or devi ce manufacturing
nmet hod, at taﬁgi'p ﬂﬁ %}%ﬁlaﬁ[dﬁ%rgégéglé%g%&% Fg%%sf‘t%‘Ef??%bh‘egtégﬁrbégawq’?fit tgbqulr‘f‘ltes of

t he pi xgli;RQNLE QPR §x8PMESLed to each other by using a wiring |ine so as
to becorr\e}nt'ﬁe]L sane p‘g%(eﬁjt&?aﬁ' This connected wiring 15 line for the

equi - pot ent hade PUPRASRIARYe BSI&H o Bl‘ﬂ)tcesl%yogef‘a%ﬁhd\kiégi}&ﬁggp% %Jlasﬁ%cé%f:tﬂe a;‘ ';]er

the plating process operation has been carrie , may be cut out
conj unctb@Rinl pdicibhe substrate at the sanme tine after the plating process
operation has been carried out. Also, in accordance wi th anot her aspect of

the pyesent aisiepddt foRind et &@lindhlatiRg filre whedharRels HoyP theliolircedditin®lint Be
circuits may be forned on the sane substrate by enpl oying p- 20 ¢hannel

type TFThe pMet posieecintl thaliéstminal portibhiardd | m transi stors that constitute
driver circuits and an active matrix circuit over the substrate can be
P- channel t ypeplbifrmdngesrheormde eirdig ievirek faviagirandideerf dsé dued Lk S
di sclosed in the specification of the present invention: That is, the
sem conducthescaevivsuledung filped with a TFT containing a seni conductor |ayer
formed on an insulating surface, an insulating filmformed on the 25
seni conduct &¥lsd, dy erch efdcabgat-explhimet sesohduetotdeorice menifasulratg merhbill m
.€Qnpri si ré%l a pixel portion equipped with a first p-channel type TFT having
“a’solft cboil Erengureneiringtling of v pisel psrtign pod thesteswingd partsy are meaderaf anckf i | m
having a | ower, resi stance val ue E han that 13 of the gate electrode, while
sur r oundi AYCERAEMANY FRptrindeg rHddhduthe o ardllpapbiiess clsmentrat . of the gate
el ectrode; zﬂdri_ve Ci Ecui t qui(iped_ W ah a gircuit cgﬁst[uct ed of both a
second p-ch %Imttg}‘foé overgxpinged SeRiCPRIpCIER dRviet MeppECcTrng mgthash 3 the ni nal
portion, the surface of which,is covered by a n-taterial. film havi a
Cover - EASHERRCES GRIHOR HER RAPITGF "e: B8 HccFsl GUBIoRHRICEnEtA b lindi ng
the wring, (ljtlhr{]e?b%s(ilr?g 9 Iviring line so as to become the same potential. This connected wiring
15 line for the equi-potential purpose may be cut out by laser light (CO,-laser etc.) after the
plating process operation has been carried out, or may be cut out in conjunction with the
substrate at the same time after the plating process operation has been carried out.
Also, in accordance with another aspect of the present invention, instead of the n-
channel type TFT, all of the circuits may be formed on the same substrate by employing p-
20 channel type TFTs. Mote specifically, all thin film transistors that constitute driver circuits
and an active matrix circuit over the substrate can be P-channel type TFTs.
A semiconductor device having another structure is disclosed in the specification of
the present invention: That 1s,the semiconductor device equipped with a TFT containing
a semiconductor layer formed on an insulating surface, an insulating film formed on the
25 semiconductor layer, and a gate electrode formed on the insulating film, comprising:

a pixel portion equipped with a first p-channel type TFT having a source wiring line,

the surface of which is covered by a material film having a lower resistance value than that

13




the sane material as that of the gate el ectrode. Al so, a sem conductor

devi ce, according to another aspect of the present invention, 1is featured
by such a sem conduct or device equipped with .1 TFT containing a 10

sem conductor | ayer formed on an insulating surface, an insulating film
formed on the sem conductor |ayer, and a gate el ectrode forned on the

i nsul at i fil risi-ng. a pi;xel ,portion equi with a fi.rst

b ohann@r s A G BTRE iy Rocd Rt P R TSP PE e e aBiustiidh by
pl ati ng ration; a drive circuit equipped with a circuit
construé)?é%cg”ﬁélg%?ﬁmg&second p- channel type 15 TFT and a third p-channel
type TFT; -a j : I Lah.i X Y | rocess
oporati on. TN The SakaeypRRl Wi PELERChRaREREATIEE, Dhelnfl FELASMALTS

enpl oyedireiAngihied p-HaMEE (GhE Gt Q0 an EDMOS circuit is constituted by
enpl oyi ng both the Second p- channel type TFT and the third p-channel type

TFT. 20 Al sg.reinfifaPp@een! tHenVigtd OMwhieh AoveRA T Saldiv] filnhh&de hook e
structures of TFTs, but an inverse stagger type TFT structure fmay be

enpl oy edesihs@ vahise daAnakhd Mfahb 9fvelebitelodef wigilelfnfrouniRiy (B Yridy B@Mna@ngUCt or
filmhaving a crystal structure, but also a sem conductor film havi ng an

anor phoube sdri¢igtarenl aRyhd e epsoy elkcrdlie present invention is featured by
manuf act uri ng such a sem conductor device 25 conprising: a source wring

| i ne whi ch Adsqyhatinigninooe slseide, by ceriioni angtleermepeet bathehawvieng invantion
resi stance value (typically known as Cu, Ag, Au, C, Fe, N, Pt, or alloy
of thesé fedenshtly) such EFFemfcoadudov edesdces eagigeed twipk-a pl K€l cporinion;a a
./S;m age capacitor; and a 14 terminal portion. It should be noted that since
\orl yl@ heesirapdugbr tdyer foxeld porniiosulagng swbcease dontraingt ler firaptlay gor een
size is enlarged, there is no need to plate the netal film on any portions
ot her t kehicondugox Blyehantiagrate elactsedicformed s the insulssing (il compriginde ,
pl ati ng- processed only on the source wiring line_of the pixel portjon. 5
Referring ndwiiesPrtgpn gpippedawish pifisitinoehannel type Thddeaving a somsenwaingline
plating such . a netal filmonly on the source wiring line. Such a wiring
line paf' clzclhlsipgocfe@;e%ég pplagng process operation;

a drive circuit equipped with a circuit constructed of both a second p-channel type

15 TFT and a third p-channel type TFT; and
a terminal portion which is processed by a plating process operation.
In the case that the above-described p-channel type TFTs are employed, either an
EEMOS circuit or an EDMOS circuit is constituted by employing both the second p-

channel type TFT and the third p-channel type TFT.

e

20 Also, the present invention is not specifically limited to the structures of TFTs, butan
inverse stagger type TFT structure may be employed. Also, as an activation layer of a TFT,
not only a semiconductor film having a crystal structure, but also a semiconductor film
having an amorphous structure ma;l;e employed.

The present invention is featured by manufacturing such a semiconductor device

25 comprising: a source wiring line which is plating-processed by employing a material having
a low resistance value (typically known as Cu, Ag, Au, Cr, Fe, Ni, Pt, or alloy of these

elements); a TFT of an inverse stagger typ= pixel portion; a storage capacitor; and a
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substrate. A plating-process el ectrode 4805 corresponding to an el ectrode
for performng a plating process operation is nounted on this wiring
pattern. Both a term nal portion 4808 connected to a drive circuit

provi ded on the gate wiring line side, and al so another term nal 10 4809
connected to a drive circuit provided on the source wiring line side are
formed on this wri attern: As indicated in Fig. 33, such a pattern

whi ch wiTmIBYRarFipnt elttbR@uisidtﬁr eeted\jhat figee ionly deohaps of herpitked portiits iswi r i ng
line pattern.  Since, the portion to which the netal f| I mis Iated |s only
t he soutrtcéewa Wﬁlﬁmtbﬁglsag@zﬂétn tiffeis spiespedo share SosBesl oglen the puraldil

which wi || constltutethe I vmrln line is, not con ctedtothe

term napnﬂa‘r’f’?ﬁtﬁm\ﬁﬁtl}f’ﬁ di%‘ b’iﬁ‘iﬂ%@é‘d R gthepwoglsi the nestldidmympy beplasagon t he

source e si,de Note r nuneral 4801 indicates a gate
Wiring Pf%&sbgﬂé)ﬁ‘ Orétdaﬁsé’élé‘:“ﬁﬁ‘?gﬁ &?n%%e%’tﬁ“ﬁ%o substrate cut - out

i : d I hi
IR R R et A S ST e tba | C
scr con S58 Oln SR P I SBREE mg%@?leon%ﬁ% 8BS 08 b foraf? 'ﬁr gl 2i ng
I

aspect o1 ThE N@ldetﬁ% R0 RELTRNHL A % B30 ch o EEBLAEIS S M

consti tHbFatfﬁg%% b £ @R dn &1&%1&1??Paﬂctétjnttortl@Q?érﬁﬁr?%%o&r&lvﬁi@)%d at a

pi xel portion-are e of p-channe mtransistors urce li1rnes of

the pixebnRREdd @ &@e%ﬁuf@%n{v@t’ié% e orat'éewlﬁﬂg'ﬁné aue ranﬂ%lsb%%o?x?ér?et%hﬁ&lt rode

the p-channel thin filmtransistors. 1In this case, gate nes o

/\p xelo p28d9 @hmotkdab%elivel-aetik Pﬂﬁz@dém 8 sb@CEReL iR sﬁﬁ:l drk Gornd A BRI dhay er
insulating filmover the thin filmtransistors. 15 Furthernore, in

accor danttngpidheran A heIdi@s@b it thf 33 hwichraesetdm iviieR Wil Rondlcire #RescLiden film
transi stors which constitute a driver circuit and all the thin film

transi stvivirgg lingr4802defbraed anphix elirifpoiitd gceah eSimae ehefortios bawhalh hbintedhl | m
transistors. Source lines of the pixel portion may be fornmed of the sanme
| ayer afim kseplgatids ehlgahe sdecotvitimelipe ¢8Gihofahe piich porifdn 4803 sudi spattan | n
this case, gate lines of the pixel portion and pixel electrodes may be
formed which willeenstiues theyentcemgtinatinniy niot Fonmegerd tohbe tavimindlifomion ahsihst or s.

15 is connected to the drive circuit provided on the source wiring line side. Note, reference
numeral 4801 indicates a gate wiring line; 4804, a glass substrate; 4806 and 4807, substrate
cut-out lines.

Since the plating process operation is carried out by employing this wiring line pattern,
! the metal film can be plated only on the source wiring line of the pixel portion. As a

20 consequence, even when the screen size is enlarged, such a semiconductor device capable
of realizing low power consumption can be manufactured.

Also, in accordance with one aspect of the present invention, all the thin film
transistors which constitute a driver circuit and all the thin film transistors provided at a
pixel portion are made of p-channel thin film transistors. Source lines of the pixel portion

25 may be formed of the same layer as the gate electrode of the p-channel thin film transistors.

In this case, gate lines of the pixel portion and pixel electrodes may be formed on a same

interlayer insulating film over the thin film transistors.
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BRI EF DESCRI PTI ON OF THE DRAWNGS Figs. 1A-1D are diagrans for representing
a manufacturing step of an AMLCD according to an enbodi nent of the
present invention; 10 Figs. 2A-2D are diagrans for showi ng a manufacturing
step of the AMLCD according to the enbodinent; Figs. 3A-3B are di agrans
for indicating a manufacturing step of the AMLCD according to the

nbodi t; Fi | f th
e 16 b g, SriamRed 25aM Al AL ASAN SRR L Bk BBAE B 1 he

AMLCD;  BiDshif fils t?arg'is%&rs %1&%01‘1&%’&&%% <]'lrl?\gzr e gt Lhanal thateh ﬁﬁcﬂlH{ &aﬂblatgﬂ

active matrix type liquid crystal display device according t

enbodi Mepiovidedfia pﬁb&—ﬁﬁ@f‘tﬁod AR &DkE 8Pn- cﬁhﬁﬁei tﬂﬁ AR @Risth39 rmceflﬁﬁ.s SNQW ng a
termnal portion of the active matrix type liquid crystal display device;

- 20 Fi gs. pAt Sérridhansl BIfrnRd P thsHow [Ag:ras teE PAalecpout b@ﬂuq.fycﬁmw@@ituhve
matrix type liquid crystal display device; Flg 9 is a diagramfor

r epr esentilm Gra@Bis@isd. eIn VhiewaRf gacellirtdiof ded ykPportBEUIng pedicRdes hiyaR
enbodi mrent of the present i nvention: Fi g. 10 is a diagramfor showi ng an

upper Vi éxsnet msdm@wtdrl@rey&tsalanﬁgﬁuh@veﬂﬁleﬁhgsﬁ nt tthAsistbrsl B are di agrans
for show ng a sectional view, of a pixel portion of the liquid 16 crystal
nodule; Fig. 12 is a diagramfor show ng a sectional view of a pixel
portion of the liquid crystal nodule; Figs. 13A-13C are diagrams for
showi ng a terninal por tBRIEODESQRIPTHINCOE iy &AIRAS/ Il e; Fig. 14 is a
diagramfor illustratively showi ng an exanple of a bottomgate type TFT,
Fig. 15 is a diagramfor indicating a sectional view of a pixel portion in
-Aagcordance
_— 3 Figs. 1A-1D are diagrams for representing a manufacturing step of an AM-LCD
according to an embodiment of the present invention; _
10 Figs. 2A-2D are diagrams for showing a manufacturing step of the AM-LCD according
. to the embodiment;
Figs. 3A-3B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;
Fig. 4 is a diagram for showing an upper view of a pixel of the AM-LCD;
15 Fig. 5 is a diagram for showing an upper view of a pixel of the AM-LCD;
Fig. 6is a diagram for indicating a sectional structure of an active matrix type liquid
y crystal display device according to an embodiment of the present invention;
Figs. 7TA-7B are diagrams for showing a terminal portion of the active matrix type
liquid crystal display device;
20 Figs. 8A-8C are diagrams for showing a terminal portion of the active matrix type
liquid crystal display device;
Fig. 9 is a diagram for representing an outer view of a liquid crystal module according
to an embodiment of the present invention;

Fig. 10 is a diagram for showing an upper view of the liquid crystal module;

25 Figs. 11A-11B are diagrams for showing a sectional view of a pixel portion of the liquid
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with the present invention; 10 Fig. 16 is a diagramfor indicating a mask
146 of the bottomgate type TFT, Fig. 17 is a diagramfor show ng an uppef
view of a pixel of the bottomgate type TFT; Figs. 18A-18D are di agrans for
representing a manufacturing step of an AMLCD according to another

enbodi nent of the present invention; 15 Figs. 19A-19C are di agrans for
showi ng a f uring step of'the AMLCD according to the enbodi nent;

Fi gs. Ocﬂgg%%g?@%ﬁi agranms for indicating a manufacturing step of the

AM LCD i . i bl Qs 271 ] i f .shqQw
A LD, 2000, L DR P24 %, bORGRU 1K 30PARR 0,

an upp-ermgglg\@/; of a pixel of the AMLCD, Figs. 23A-23B are diagrans for
showi ng a structure of an NMOS circuit according to another enbodi nent of
t he present pijnvanti.one Fi orafBA-24 e dj -k N g aty
structure ofpléab gﬁﬁ‘ ? B](r:ezgibg?%"rrgg@c%rr g[ll (%glﬁf gd ?égﬁ%tﬁg r&gﬂ%g’gitﬁgrﬁ@g% %pﬁ[eal
present hpygetion;, 25 Fig. 25 is a sinplified diagramfor representing a
condition of |aser irradiation; Fi gs. 26A-26C are diagranms for showi ng an
exanpl e of afrag._eiﬁstﬁ%gaﬁpﬂek i AREQ vl CRbHiRah CxAMBINST o HPRHL BBAt et the
present invention; 17 Figs. 27A-27B are diagrans for indicating an exanple
of the elETironic appliance according to another enbodi ment of the present
invention; Figs. 28A-28C are diagrans for indicating a nmanufacturing step
of a transniBgibnstayfigeraseft dalichtiioor scdaunhgderidw ofhiptle! posai Geaddordange| | ne
is plated by enploying "Cu", according 5 to an enbodi nent of the present
i nvent i-owith Ehgpres@@Ane@Ciar,e di agranms for indicating a manufacturing step
c0f, a transm ssion type sem conductor device in which the source wiring
1Vnel®s pl atlég 1yis eninesyinrdgr ihdicaring o awaslli 4§ of the bdteoregbodivpedtt Iof t he
present invention;

Fig. 17 is a diagram for showing an upper view of a pixel of the bottom gate type

TFT;
Figs. 18A-18D are diagrams for representing a manufacturing step of an AM-LCD
according to another embodiment of the present invention;
15 Figs. 19A-19C are diagrams for showing a manufacturing step of the AM-LCD
according to the embodiment;
Figs. 20A-20B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;

Fig. 21 is a diagram for showing an upper view of a pixel of the AM-LCD;

N .
S

20 Fig. 22 is a diagram for showing an upper view of a pixel of the AM-LCD;
Figs. 23A-23B are diagrams for showing a structure of an NMOS circuit according to
another embodiment of the present invention;
Figs. 24A-24B are diagrams for indicating a structure.of ;1 éhift register according to
another embodiment of the present invention;
25 Fig. 25 is a simplified diagram for representing a condition of laser irradiation;

Figs. 26A-26C are diagrams for showing an example of an electronic appliance

according to another embodiment of the present invention;
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Figs. 30A-30C are diagrans for indicating a manufacturing step of the
transm ssion 10 type sem conductor device in which the source wiring line
is plated by enploying "Cu", according to the enbodi nrent of the present
invention; Figs. 31A-31B are diagrans for indicating a manufacturing step
of a reflection type semconductor device in which a source wiring line is
pl ated by eppl 01 AQTEQHe GiARERAL HicdhAnd N DGt RIBLTERL Olic LgIALES et
invention; 15 Fig. 32 1S a tiagramfor show ng an upper view of pi xel of

the transrgebed ah¥Rer cAfTUEANHWELRr %ggéﬂtchﬁn'”erﬁ(ﬁ: 33 is a diagram for

representing a wring pattern contaihing the source wiring line of the

transm ssi Opigh YB@ - 280 EORAMGhR o8Nk £8ng SndAuf3AMM3 4 pd g (AhSA[:E0R fdRr

indi cating a manufacturing step of a transm ssion type 20 sem conduct or
devi ce kdmBh@tt8r SOHECH Whith A9olrcl ridise Bheaib %%t&%ﬁ&ﬁ%@%{:ﬂn@ ICuQceordfGor di ng
to an enbodi nent of the present invention; Figs. 35A-35C are di agrans for

i ndi gat tdgn amiBdwattdfithagresé@in@indddg transm ssion type sem conductor
device in which the source wiring line is plated by enpl oying "Cu",

accor di ng t Bigs.l16 A APGdiaaingrants féhadips @sEninahifeniringRtepdfh a Hia@sSmiss6Ar3RC ar e
di agranms for indicating a manufacturing step of the transm ssion type

sem conskuciconddevr dwriderin whidirthe kaursowire linietid pigrell bpnembkypiedCat] abyordimpl oyi ng
"Cu", according to the enbodi nent of the present invention; 18 Figs.

37A- 37Ctathe atbalimest dbrheipreieoairivegtian;manuf act uri ng step of a transni ssion
type sem conductor device manufactured by a channel stop node, according
to an enbodFiger0A-dPCtare dpeenior indietinigonmanigstur3gAta8d drearatisagrams f or
showi ng a manufacturing, step of the transm ssion type 5 seniconductor
‘devilfe  hmRUERdtmdsgtayevise ip el the sepcanddne e by lpig bocrmplevingnbadi ment
of the present i ventLong and _Figs. 39A-39C are diagrans for showing a
manuf ac {ﬁqrcﬁ&gg;@glbe gbpdianant gf g ETeAN IRYFBENs ermi conduct or devi ce

manuf act ur elgigg% M‘Slﬁha?é' Hszllgrasr}xsol;g)r ™ 1§dtin6}gca? I%ragijggtgrglgtsrt]gp of a reflection type
semiconductor device in which a source wiring line is plated by employing "Cu", according
. to another embodiment of the present invention;
15 Fig. 32 is a diagram for showing an upper view of a pixel of the transmission type
semiconductor device;
Fig. 33 is a diagram for representing a wiring pattern containing the source wiring line
. of the transmission type semiconductor device;

Figs. 34 A-34C are diagrams for indicating a manufacturing step of a transmission type

i 4
N

20 . semiconductor device in which a source wiring line is plated by employing "Cu", according
g P Yy EMploying g
¢ to an embodiment of the present invention;

Figs. 35A-35C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employing "Cu",
according to the embodiment of the present invention;

25 Figs. 36 A-36C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employing "Cu",

according to the embodiment of the present invention;
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enbodi mrent of the present invention. 10 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Vari ous enbodi nent nodes of the present invention
will now be described in detail. [Enbodinment node I] First, after an
underl ayer insulating filmhas been manufactured on a substrate, a 15
sem conductor layer having a desirable shape is manufactured by way of a

first phot ‘Fl% s IoOn2aehYe $heRms Bdlcﬁﬁn ﬁ‘gxlnﬂrzfcﬂgtrfdaltéﬂ a(f%qmr@in ﬂgn tgltihe

insulating film which covérs t sem uctor layer 1s for rre
first ceagduehiueok dydke ﬁﬁﬂuﬁcﬁﬁ&?lﬁia SIONFHACEbY ﬁldd@)/a%'f:oruﬁ‘tﬁfetd( Eer é?ﬁleﬁ’lﬂcﬁpe
insulating filmin a stack | ayer nanner. These stack |ayer films are 20

pr ocessed thypMesht@hvencg@eond photol ithography step by performng a first
etching process operation, so that a gate el ectrode made of both a first

conducti ve F@y@ﬂmﬁé(}a@@ﬁmﬁhs feshewoid aBah@feiuring s@pul df Widshii@idnichg: of a
pi xel portion, and an electrode of a termnal portion are forned. It
should benionddcthadevide acoorfstamed b tdhet bigarpreésest rhovks nddcordingf doethe t he
gate el ectrode has been firstly formed, a gate wiring |line is manufactured
on an 19nﬁmﬁen®ayéﬁhcpsmémuummpdodlmndNext while -a resist mask which has
been manufactured in the second photolithography step is kept under
present condigsi W)-38k arapiagiany fei showing { phospioriog stegtof the rapalisenafpe
applying an "n" type is added to the sem conductor so that an "n" type 5

i npur i t yemiEgRGUCtOhi dftvicco meantacatiednby i thef ohanag! istom medd, - sdcoghinen® Mehner .
Next, while a re5|sg mask whi ch has been nmanufactured by way of the second
photol [ Fﬁﬁlj’ﬁléﬁw tt ?)W%erkféﬁt’e%fffﬁbr present condition, a second etching
pgocess operation is carried out by changing an et chi ng condition, so that
‘both a first conductive layer (first wdth) having a taper portion, and

Shoul be not o TALDES NIRRTt BhEreRREr BMERRAENES s i e

and such an el ectrode constituted by the first conductor |layer and the
second conduct or

Various embodiment modes of the present invention will now be described in

detail.

[Embodiment mode 1]
First, after an underlayer insulating film has been manufactured on a substrate, a
15 semiconductor layer having a desirable shape is manufactured by way of a first
N photolithography step.

Next, an insulating film (containing gate insulating film) which covers the
semiconducter layer is formed. Both a first conductive layer and a second conductive layer
are formed on the insulating film in a stack layer manner. These stack layer films are

20 processed by way of a second photolithography step by performing a first etching process o
_operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a source wiring line of a pixel portion, and an electrode of a terminal
portion are formed. It should be noted that in accordance with the present invention, after

the gate electrode has been firstly formed, a gate wiring line is manufactured on an
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| ayer may constitute a gate electrode (first gate el ectrode) of an
n-channel type TFT. Subsequently, after the resist nask has been renoved,
whi l e t he above-descri bed second conductive |layer is enployed as a nask,
the inmpurity el ement capable of applying 15 the "n" type is added through
t he taper portion of the first conductive |ayer into the sem conductor

| ayer. %%})eﬂrfsﬁ&]?m Wl e a channel forming region is forned bel ow t he
second con ctive § an inmpurity region (low concentration) is forned

bel ow the figest uﬁﬂ@dHCtréé(s‘% IR \dh”c}w&ﬂ %e@@”ﬁm%huﬁhﬁiruﬂ MR dheY second
concentration i's gradual 'y increased, whil this inpurity region is

separ at gl dolitHBgedph Redept Qﬁﬂér”tﬁeafe%@t@ﬂﬂm@ﬂ ahargaidy %[amérhe(ph@a%ﬂbrlﬁorti on

is sel ectlvely renoved in order to reduce an OFF-current of

(thi n-f idoth ddpabli FtRplyihOrmesl’ fype tingddudel theat i @nduidr Yo tther tapel cgertion
of the gate electrode of the pi xel portion nmay be renoved by performng a

dry et chhmgipredes shighpenadrtedtidi) deformed n asdboklidmen hiatera mask is

over |l apped thereon, as indicated in Fig. 16. |In particular, the taper
portion nmayNegt, wkilseal esiki welsk wiginbved. befa inndifoateel ibp wiygsf thd Ae@md11B,
when the taper portion is not selectively renoved, this taper portion is

f or med pbBowmlithagrmbltey suert i kepnsiden ptdsem: domditicde p sedvad caChiQEPrasgssragntativey  be
preferably reduced. Next, while a mask is fornmed so as to cover such a

regi on tshatriedhout- hytrkangingtapacHRT cooditiont ssr thatibbir afist enduceing fayer (first
photolltho%raphy step, a third dopi ng process operation |s carried out. In
this thwidthidpring plaesoragorand alo aasconm aPRduetE dmsit (Sesorowiltehpsabl e of

TRouB SraraigebaehRehouidbeaeind der g ?r?@vl%&gg%ébéﬁm § i EseEh mﬁr N
ol at | ngaR GEaban lseradt E%r?%&%%é%v r'lf&%”c‘é%é%é’c%@ e oy et FHENTE * so
por {1 on E‘a%a?‘étaﬁénﬁ#émaﬁgﬁch o (s me 2e286nE e wl Pl Bt °f1f¥2'r?nehal
Portion. A gletl g eLhod £orLeononlS s QS Ue - AEL AR oYK oR BB

current |on con alnlng I 'ONs mhlch

& cat nos oy adtety e‘aﬁéfﬁék*ﬁﬁ‘%& R R ‘tdﬁﬁ?&‘. ngff’?é’??"g tance

val ugs owes type is added through the taper portion of the first conductive layer into the
semiconductor layer. In this case, while a channel forming region is formed below the
second conductive layer, an impurity region (low concentration) is formed below the first
conductive layer in such a manner that impurity concentration is gradually increased, while

this impurity region is separated from the channel forming region.

et

20 Thereaffer, the taper portion is selectively removed in order ro reduce an OFF-current
of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
gate electrode of the pixel portion may be removed by performing a dry etching process
operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. As indicated in Figs. [1A-

25 11B, when the taper portion is not selectively removed, this taper portion is formed as a
triple gate construction in order that an OFF-current may be preferably reduced.

Next, while a mask is formed so as to cover such a region that an n-channel type TFT

20




than the resistance value of the above-described gate el ectrode may be

enpl oyed, for instance, copper, silver, gold, chromum iron, nickel,

plati num or alloys of these netal materials. Singce an electric resistance
val ue of copper is very low, this copper is an optimm 15 nmetal material as
a metal filmused to cover the surface of the source wiring line of the
present invention. As previously described, since the source wiring line of
the pi xieforpertbywray of & thitlrhraalithpeepbi seprthind depingiragesHRRATHEOTHS Fowed
resistance_val ue, even when the area of this pixel portion [s inclr,eased,
the pi xeut. pothis birdslopingoragisyeperpvion apimprsrelsmen ghoropeerrebleqf agplviges i | m
thi ckness of a metal filmwhich is forned hy performng a plating nmethod
20 may bed piepas dgdeseto thy Séﬁ‘rﬁffq{biﬂlﬁoﬁéoﬁ’éttﬁbﬂé’iﬁ*i‘ FeRt %rfgm%ﬁ&ﬁ?ﬂ‘?' e y an
operator. In the present invention, such a netal filmfornmed on a surface

i s al SOCPELBIPRBANk 0 as a source wiri ng line. Subsequently, the formation
of anintegﬂser in ul{a}ti filmis,carri tion of

%a odjt nd al so the. fO{

a transpar ti ; X ans e

a SN RUET F79 HPPWIY HFneRys gdde R%ﬁf?ae R AT R "
duct 25 filmy t db f t;h.ph | t

o et Vi att 2 iveinch 3 oPRiERESs et o, BlesTel Y gl B RERogh RGBT 0P

fifth photolith hy.step. |n-thi . t act _.hal i i hed

to the’ RHp YR PegPak i B et b St pBing IR e RS R o Fpach

gate el gatd AR ond AOOLMF IGAAGE, ROk GMBLEI. 3 PERADRRA EiRepOMICE

. . C .
Wll‘lngfni e are formed. a conductiv mis nma metal materi al

havi ' | - ' ®ichNSn@AhaW I |
avi ng. ﬁoeg&\p( Jg@ﬁﬁjtdag\p‘gh?égnaggcaﬁ retrﬁgsea:ﬁ pRAPINBLAN: GARRREERIChN®neRhfW T Ng

li.ne, source wring urity 5 region to each other, and

‘anoter el 6L L Qg kg Be &9&&%3%%& PeiBk a&];@th&{,%u RGE 2 andal g is Forptiohy
y

region to each other are forned by way of a sixth photolithography step. In

the pressiode RMERLd. OAs ath&ab@) 16 Whatddnany tdgerids BhEfb késpstdicy wbirdctad via
the contact hole formed in the interlayer insulating filmto either the
first gats elerbiafReonlidef gacaifslcgddseribel gt radaerodal may be leenpsopic éor
el ectrode is electrically connected via the contact hole formed 10 in the
i nt er | aygraricBsthpet,n@vd, loold, ehtdigiubmitom, tyckek gplaririeaurcadlaye gf dmdse madtslo, an
electrode Go O .

materials. Since an electric resistance value of copper is very low, this copper is an optimum

15 metal material as a metal film used to cover the surface of the source wiring line of the
present invention. As previously described, since the source wiring line of the pixel portion
is covered by such a metal material having a low resistance value, even when the area of
this pixel portion is increased, the pixel portion can be driven in sufficiently high speeds.

o) Also, a film thickness of a metal film which is formed by performing a plating method

20 may be properly set by controlling both current density and time by an operator.

In the present invention, suckt a metal film formed on a surface is also referred to as
a source wiring line.

Subsequently, the formation of an interlayer insulating film is carried out, and also the
formation of a transparent conductive film is carried out. Next, the transparent conductive

25 film is patterned by way of a fourth photolithography step so as to form a pixel electrode.
Next, a contact hole is formed by way of a fifth photolithography step. In this case, a

contact hole which is reached to the impurity region, another contact hole which is reached
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which is connected to a pixel electrode is electrically connected via the
contact hole formed in the interlayer insulating filmto the inpurity
region (drain region). As previously explained, th-e elenment substrate
provided with the pixel portion and the drive circuit can be nmanufactured
by executing the photolithography steps six tinmes in total, 15 nanely by

enpl oyin | x sheets of sks.. The pi xel, par.tion contains the pixel TFT (n
channel %:%e, ba\?\%glﬁ ‘é%g&f’ ﬁgg&PP{}ET&PP%ﬁf EOI(? ich Hsre‘l‘o(rﬂ‘édéﬂ/g@ ¥ureq viring|line
shoul d a%%gbpgminotedvthat thi s enbodi ment represents such an exanpl e of
form ng e transm ssion type display device. Alternatively, while such a

ol ot rode, o ed AedtNEMEBS s G0PHEG Bhtehal Foera it Gretyalin 80 ne
o ect o ap S PRI, ARy SR MR o e o e s inba vad *n e

A S0, niE TR e R Bl N R SR R, B Y IR Bl
source winkghitty rbiioR (OtadiheiRl R oRAES bPWadRflabfieh ghs&)tlﬂm%?@{yt%gg o0 nal

portion are nand?acpured at the _ _ rnati vel e ga
el ect r odgres@QUR R M, FHIGakd ﬂﬁir%fhlrieh@eleéti‘i%ﬁﬂy%hgb&gg ?{%&he eLEGLS Hglg tfée%fnepﬂg

term nal portion nay be separately manufactured. i nstance,

i npur i t yiretlsimemderlips Deelaaddig tPeihe HRSHAELhME REFHEORIUSE Qb RV 8LS, the
insulating filmO 22 capable of protecting the gate el ectrode may bé

forned, tlherbdpuhisbythelseneotkcadded da wiftdly cossReed FMehs emaegis femeliayer s
rm}y be activated, and furthernore, both the source wiring Iline of the
pi

x el10point therin@nldydrtiss by filode dfe itdpariteregionakoyros tdotum) Meylsdenrskaufaiet ur ed
on this insulating filmat the same time by executing a photolithography
step, whwhishtiteeswestedaap pixehileimeld is electmivally domnet edivizotie cofitat tieole &rmiedal
portion are nade of such a nmetal material (material mainly contains
t ypi cal |inkeateet insulatiembilas tatherimpunity sigloneldraiameionlopper ) having a | ow
resi stance value. Then, the source wiring |ine of the pixel portion and
the el ect r odeSefevionely eaplaingdi the slemesys subshiptsprieided wishshompinelinection el tha t he
above dqfcribed,nan er, are prggessed_by a Qiating process operation. Also,
in or derd¥ GiEyifcan he manufactured by executing the p wotolithography steps six times in total,

15 namely by employing six sheets of masks. The pixel portion contains the pixel TFT {(n-
channel TFT), whereas the drive circuit contains the CMOS circuit. It should also be
noted that this embodiment represents such an example of forming the transmission type
display device. Alternatively, while such a material having a high reflective characteristic

" is employed as a pixel electrode, a reflection type display device may be manufactured. In

20  the case that a reflection type display device is formed, since both a reflection electrode and
a gate wiring line may be formed at the same time, an element substrate may be formed by
employing 5 sheets of masks.

Also, in this embodiment, when the gate electrode is formed, both the source wiring
line of the pixel portion and the electrode of the terminal portion are manufactured at the

25  same time. Alternatively, these gate electrode, source wiring tine of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating film
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10 total nunber of masks, the source wiring |ine of the pixel portion maybe
formed by way of a printing nethod. [Enbodi nent node 2] First, after an
under | ayer insulating fil mhas been manufactured on a substrate, a

sem conductor | ayer having a desirable shape is manufactured by way of a
first 15 photolithography step. Next, an insulating film (containing gate

i | ati j i t ! dugt | is f ., Bot h
e s L R SN B A L e M

i | ati il m | Th tacked .l r fil

oul 2t LBl AR AHAL L RACL IBIVIEL o TRRIRSATKEH BEShu ot

et chi ng 1pLREaSSHi2Q RREEALAS e a.g%%dgigtofﬁl&%@iﬁl 88&{&%%%%8&@5&{&1 Gufirst

conductive |l ayer a a secon ctive yer, a source Wri iné of a
pi xel peRLkiigf - I . - i .t e forned, '

o el POBIAIAeRn 2 BELAA0SRL v LEEIRL phANEA AR e LOTIER, alde
gat e £l egbdced@ringdirkea thd §Fek@fod’lé)6g§lge té;‘;{r%le;io‘lﬁiéﬂl Ree {08 df%uﬁl‘?rﬂlﬁﬁgﬁq ured

on an interlayer insulating film Next, while a resist mask which has

been nanwfraghlufesteinl hbRIE e6Mths MHRAIOhE ) AR ush 8P alutnik8RE, stiAGehind
present condition, an inpurity elenment (phosphorus 23 etc.) capable of

appl yi ngogper} hiaviby péow sesaaged vhide! e Al eonde ¢irdig lirdnd thdiRel RRGOMand Y pe
inmpurity region (high concentration) is fornmed in a self-alignnment manner.
Next, whht¢ elauodsi ot thraskmnkil glortias, aeh avubaat uiedflyudyinofhet figyveecond
photol i t hography step is kept under present condition, a second etching

pr ocess depeibatlinomnes, dre poarcssed by aglatng phessgbpgrason.eAddol, ingordendi deiioes a so
that both a first conductive layer (first width) having a taper portion,
‘antd H sd¢o@l sewbatofoondachiveulcayernng becolbewixdd hyrtamenaynbniviacd by edy of t
shoul d be noted that the first width is nade w der than the second w dth,
and sucﬁﬁmtmgéé@%de constituted by the first conductor |ayer and the
second conductor |ayer may constitute a gate electrode (first gate

el ectrode) of an n-channel type TFT. 9 10 Subsequently, after the resist

mask ha b%e .renoved, _.whil e the above-descri bed
iEm odiment mode 2}

First, after an underlayer insulating film has been manufact:ured on a substrate, a
semiconductor layer having a desirable shape is manufacturéd by way of a first
15 photolithography step.

Next, an insulating film (containing gate insulating film) which covers the
semiconductor layer is formed. Both a first conductive layer and a second conductive layer
\ are formed on the insulating film in a stacked layer manner. These stacked layer films are
processed by way of a second photolithography step by performing a first etching process
20 operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a source wiring line of a pixel portion, and an electrode of a terminal
portion are formed. It should be noted that in accordance with the present invention, after
the gate electrode has been firstly formed, a gate wiring line is manufactured on an

interlayer insulating film.

25 Next, while a resist mask which has been manufactured in the second

photolithography step is kept under present condition, an impurity element (phosphorus

13




second conductive layer is enployed as a mask, the inpurity el enent capable
of applying the "n" type is added through the taper portion of the first
conductive layer into the sem conductor layer. In this case, while a
channel formng region is forned bel ow the second conductive |ayer, an

i mpurity region (Iom1concentration) is formed below the first 15
conductive,l a ch a_ manner . uri copncentrati,on is adually
i ncr eas it W#q%é‘“ ?g;ﬁp? VA aTi ‘E‘ytVP‘é&l ﬁiéggéﬁp?i "E‘HHP”FF(Hn?‘% e@h%n‘g{t‘/f)‘ér m ng
region. .Thereafter, g?q$ taper pori Qn is, sele |veFéPreaned in order to

F educe AWPERR teaiorefvEl ooritsRoreliOn) 5 fimicd iRa s liAleRrbRs EBPRRd | n the. pi xel
t h t t | t ft h | ti
oy be ety IERT aritnge ”&’?\,ﬂ%?le%.bﬁa Sriuiteisy °sfrﬂm ekaebsuch

d t i th i
gaffrchﬁ;%&ﬂiﬁggﬂghga%é on%duﬁﬁg%%“ e&%g né%“éo d& ity aaiigwgﬂﬁ?%ated
in Figs.i Uified LIP yt“fﬁ'ﬁ%lﬂ&% LARGLo RARERD sb ?hz{‘{oototﬁt?llﬁﬁtdoﬁﬁtcn qu?e;_ﬁzﬁrstt hi's

taper portion is as a triple gaté construction 1n of

OFF- cur rvﬁﬂﬂgnﬁé’wﬁg aPla! %Eﬁgéﬁldﬁ Rduisda s uct 4 %hytf l@fé} ClechR® Wiy el ¥

el enents added to the resSpective sem con rs are activated, a

pl ating z@mﬁs@@r@pefﬁ{duwbé ﬁé@akmltué ﬁ%t %&h'ai&ﬁa&@&zmgihdnsthﬁ?@écoh@qfu%}‘ﬁ so
as to forma netal filmon a surface of a source wiring |ine of a pixe

porti on adduahe dectiRleadonkiiduiedBy ehesfiist aeRlRtordRyee@dtthedecoall @nlleEwt nal
portion. A plating nethod corresponds 24 to such a nethod by which a DC

current lingr saiynlonedrurh b @ugheleciv@leafirs @htit di@itr@ion bahminAthaniel @pe 1M whi ch
will be forned by the plating nethod, and thus, a netal filmis formed on

a)cat(lnode subseceendg, dtaredhal refia :lnee,kphast békn eam)bmfdt edhilal the ibvidrdesceibedt ance
‘Val ues |l ower than the resistance val ue of the above-described gate

el ect r odecaralycdeluenpt byedis ehrgrloydi a st rmaade the oppeity ekintare capgde-df apghyiogi um
iron, nickel, platlnun1 or alloys of these netal materials. Since an

el ect ri che 85 sypeniseaddell ibraghc Bppeer powdny of dw, fitshiconduppar laysr @to obei mum
netal material, as a metal filmused to cover the surface of the source
wiring Ispecoptuctos laysredarthis ensenvhibna chenpeldoiming| yeigasie fommed, eécp\mbet he
source wiring line of the pixel portion is covered by such a neta

mat er i a|se¢f5\ﬁig dycrigplaves patmpEEREEiee, (e epnepantppt isdparedbelawy th%fl@t pi xel

portion is.incr ased the pi xel portion can be driven in suffici LX hi gh
spee COIlduCth ayer 111 such amanner that 1mpunty concentrationis Oradua Yy mcrease , WhlE

this impurity reg10n is separated from the channel forming region.

Thereafter, the taper portion is selectively removed in order to reduce an OFF-current
of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
) gate electrode of the pixel portion may be removed by performing a dry etching process
20  operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. As indicated in Figs. 11A-
11B, when the taper portion is not selectively removed, this taper portion is formed as a

triple gate construction in order that an OFF-current may be preferably reduced.
Subsequently, after the impurity elements added to the respective semiconductor
25 layers are activated, a plating process operation (electrolytic plating method) is carried out

$0 as to form a metal film on a surface of a source wiring line of a pixel porton and also a

metal film on a surface of an electrode of a terminal portion. A plating method corresponds

24




Also, a filmthickness of a netal filmwhich is fornmed by performng a
plati ng nmethod nay be properly set by controlling both current density and
time by an operator. In the present invention, such a netal filmformed on
a surface is also referred to as a source wiring line. 15 Subsequently,
formng of an interlayer insulating filmis carried out, and also formng
of a transpar.ent cgoggctlve filmis carried out. Next, the t ranspar ent

conduct i V8 SRFIK pompes v pvctes Dy cwrsntgs sepplini thropbb ot teheduaphyorstiepnso as
to forma i Next contact _hole is formed by way of a
fourth pﬁ‘b‘%ﬁ'ﬁpf‘hﬁg f‘é‘;ﬁnmﬁ by f?‘mp%ﬂtwgéﬁt had ot thes, ahottel filwhis ébrnicsl on
reached to the r|ty r |on &E contact hole which is reached to
the gate ﬁdé(?‘%c{‘rl?% tt‘Plg ?F% e?@f/ Iﬁ%ﬂféal\?\ﬁlﬁa&lﬁlhlFsblvtém‘efdtlftbdﬂt\/he
coursevm ghelne are uctl e fi|mis nade of amstal

for
material © aV| ng r‘?i’lﬁt%%er}é%lljgtqgr‘i%"el\lg%'%@ Scﬂ é?té PGHEIMRPE e complertds fohe
ate wri n Qurce, wiring |ine, i mpurit on to each
gt hervy1 Eél#gt E%pé & egtef(fé)d v&h‘ir%rﬁg%rﬂ:%bttgc etlté’q%'il ah, %’i‘wﬁé’gg @hdemk 25
i mpurit e efo of aflfth hot ol i t hogr aph
L %“ﬁghﬁgr%@%ﬁ?@ﬁ%fét P e s SRR S S R

connect egl r t i.nt rIa er |nsula|n filmto
ei ther t he&?iﬁpégﬁsg? iﬁyggmégggegrﬁf%ge{s g%:eog aﬁ%toe Lir(ét‘cf”t‘%% n ?’E g€ t he

source e b?&&ﬁﬁﬁeeﬂtﬁ)l’ﬁ | &é’ﬁﬁebﬁ%&lb Me&?ﬁ@& Glfed tP{ét &)U&&%l%%n Emg p Ipéeé i%éﬁ%dn in

the intertayer insulating fil regron=(source

Al so, aniedRetdiddesuc il BBl ﬁla@&{yﬂﬁﬁﬁﬁg tlea%leseﬁﬁke GhBE! fv%ﬂewlk 1|c_ea(%t‘4 of ally

connected via the contact hole forned” e I ntertayer insul atin mto

tﬁe i Toputhit yn‘feegblﬁi@)nﬁﬁi[r@réhsé&g_h@?)xei BoronRias \He Qe ¥ 1§)§L911f @{eﬂﬁg }qulhb e& errent
substrate provided with the pixel portion and the drive circuit

manuf act ur edAby, efke ulhicRgess bea plRe] Gl WBEH BRMSTIRRR rbtMhdtd SBSnd ﬁetﬁ(ﬁ]m .-

nanely by enploying five sheets of nasks. The pixel portion ‘contains

pi xel TFilhay(ha mbpartyslet Bf-Tynovtiap bach dlieerddedsnCiddiint by ARlRepfosUCh an
EEMOS circuit (n-channet TFT) shown in Fig. 23A. It should be understood

that this enbodiemeatent épreasiont sichuche@hfilbd f@xadpirea afrfdcoimilng rdfbged to as

transm ssion type dj splay device. Alternatively, while Such a
a source wiring line.

15 Subsequently, forming of an interlayer insulating film is carried out, and also forming
of a transparent conductive film is carried out. Next, the transparent conductive film is
patterned b'} way of a third photolithography step so as to form a pixel electrode. Next, a
contact hole is formed by way of a fourth photolithography step. In this case, a contact hole

) which is reached to the impurity region, another contact hole which is reached to the gate

20 electrode, and another contact hole which is reached to the course wiring line are

formed.

Next, a conductive film is made of a metal material having a low resistance value. An
electrode which connects the gate wiringuli-;le, the source wiring line, and the impurity
region to each other, and another electrode which connects the pixel electrode and the

Z5 impurity region to each other are formed by way of a fifth photolithography step. In the

present invention, the gate wiring line is electrically connected via the contact hole formed

in the interlayer insulating film to either the first gate electrode or the second sate
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material having a high reflective characteristic is enployed as a pi xel

el ectrode, a reflection type display device may be nmanufactured. In the
case that a reflection type display device is formed, since both a
reflection electrode and a gate wiring tine may be forned at the sane

time, an elenment substrate may be forned by enpl oying 4 sheets of masks. 15

L0 L PSHED Rt haCRAER, S, 0 SRR 20l FL 208 |
02 M08, o bR 1 PR A 08 I L G T
e om0 08 T Y Y5 QL BET O 0 P A BT SOyt

per 06 6y AP B SFLETA NS I, FHE, Lo SEIRIR oL WhEeh
tho gt o ol cCrode DB ALE B Bhon B Sare PLoHRled il e p BT B T o

portion gnd dheicdetd AdgubokfEb) etdiRab tH@tﬁ:)hbgﬂgit%,ﬁaWQéﬁcﬁw &dein t he

25 sane time. Alternatively, these gate électro source wring |line of

the pi Xthaﬂ%a&ﬁ&ﬁb@&ﬂplo%lr@gﬁv@@ﬂ@et@f)fJnﬁﬁc_s? ThEphal pRRlch @RITRY HRGiSGAFRL el y
manuf actured. For 1nstance, after the inpurity elenment has been added to

t he resgachHan8cSERTY, artikieis0the ldaye circuit REntaiSWuah BAGEMOS diffudd(rCahake of
protecting the gate el ectrode may be forned, the inpurity el enents added to

t he respECT) shewsanFeo BBIAC ToshohRMensdenyodirhacthivah@alimandrebtisthe ki &n  bot h
the source wiring |ine of the pixel portion and the el ectrode of the

{t er mMalexpoptd ohformyngd eharancfrastion adpodisplahidevices uhktimgively) mbale duah same
time by executing a photolithography step, while these 5 source wiring line
and t he nedtedaltedegof higheefleeting clalrageritticinemployedaten ke lslrsirode petedibction
material (material mainly contains typical nmetal material such as al um num
si | ver, tepeddisplapgerige Mavﬁﬁgiaaumwrcé-s rs tharnase thalk agctlerhion typehdisaudedca ri ng
line of the pixel portion and the el ectrode of the termnal portjion, which
have bediformpdisamse bpthia reflectien dpgvede andoerrpedingding aray byfermpdrssbesmay a

pl ati ng process operation. Al so,. in der to redyce a 10 total nunber of
masks, {HeES SHEFBER FIOHEA R TRy hﬁffOFﬁ%fEW@PfO@Wﬁ Wy Eks-or ned by way of

15 Also, in such a case that an EDMOS circuit as represented in Fig. 23B is fabricated by
combining an enhancement type MOS circuit with a depletion type MOS circuit, a mask
is previously formed before a conductive film is formed, and either such an element
(preferably, phosphorous is selected) belonging to the Group XV of the periodic table or

- such an element (preferably, boron is selected) belonging to the 13-th element of the

20 periodic table may be selectively added to a semiconductor which constitutes a channel
forming region. In this case, the element substrate may be formed by using 6 sheets of
masks.

Also, in this embodiment, when the gate electroagis formed, both the source wiring
line of the pixel portion and the electrode of the terminal portion are manufactured at the

25 same time. Alternatively, these gate electrode, source wiring line of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating film
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a printing method. Al so, while a p-channel TFT is enpl oyed as the n-channel
TFT, all of the drive <circuits nay be manufactured by PMOS circuits made
of the p-channel type TFTs, and the TFTs of the pixel portion may be
formed by such p-channel type TFTs. 15 [ Enbodi mnent node 31 A description
wi |l now be made of a transm ssion type sem conductor device in which the
present invention is explained below. First, a conductive filmis formed on
an ent i rcepakle phpmetesting theigase eleewodeamdy bhéormed e anpyetyfldmeritsakhdpedhdy a
desi rabl e shape by éﬁ¥ of a first photolith graphy steg 20 Next, a current
o]

whi ch i Jegrighicanis t&t% layrnigapboeeinted asd histhicsrrots bathathglsawicagimroc ess
electro g}?g@%so as to te a netal filmon a source vmrlngllne Thi s

pl at i ng-P¥ Plx%llpé%‘ﬂ?% &meqt@ii@&fﬁ&@@alqabp@rﬁﬁog nagyihrecanifpgiiged dme. 1 n
this case, “ﬂ%e tpf conguctlve In1|s forned tg have a shape as shown in
Fig. 33,SHESHREM L | ieanane ftw%l BAx R hehoesthassrkivriey Whilvethsye

t t he el t d t 25 It should b t ood t hi
Cpeci catTEv et hiul A SEr BT AL seiien rERR atieBadtg) g oAl
F | | f th t al ts., 27 E of th
cnove. adutrrcotieRol el ey e Rona Iarf@??fﬁ%ref#éacw? At sty

| t t th
1 nes i oBPU Ry b RIRL KR VAR, ThEpatP RO EP B 135‘@’%21%@@@%%@4" ’
pl ati ng%h@%?ect d% f Efxréeﬁ\fxfnqﬂangaorﬁ?gsfvﬂ%%d h]c;n?e gg&ng}ciﬁlu'ﬁ%C?%l%g L{rgct e. ab

)VF
lines so as to becone t usi ng raser

l'ight (Qscribel@sGinetlfe rcﬂ:f %}s@ﬂ bgng)hp( rﬁrfgtedrggesﬁ{)ﬁ?ﬁgﬁén OB &Bex‘ LAl pd

ot or may be cut out espect to e su straeafter

ematb&g BhRELSPmMPRE! Rk & d : g may
be fornéd b? u5|ng t%ggéﬁﬁfggﬁahggﬁfgéﬁgpﬁg xtEQ%ﬁQTﬁgwﬁa?ﬁﬁégyfﬁh?Pg

f or med @rpre;mm]éi}@,dsurface A first anorphous sem conductor film and a
second am)rphous sem conductor filmare formed on the 10 insulating film

i n a stackedl@awehilen®pidiannTheFIes enthlayadr fhididsn-SRMGOMUUCT 45 of thdnrive
contai ns one conductivity type (either "n" type or "p" type) inpurity
el ement cirAnits may be manufactured by PMOS circuits made of the p-channel type TFTs, and the

TFTs of the pixel portion may be formed by such p-channel type TFTs.

15 {Embodiment mode 3}
A description will now be made of a transmission type semiconductor device in which
the present invention is explained below.
: ) First, a conductive film is formed on an entire surface of a substrate, and the
conductive film is shaped by a desirable shape by way of a first photolithography step.

20 Next, a current which is suitable for a plating process is supplied from a plating-process
e{gs:‘trode 4805 so as to plate a metal film on a source wiring line. This plating-process
electrode 4805 is connected to this source wiring line. In this case, since the conductive
film is formed to have a shape as shown in Fig. 33, the metal film can be plated only the
source wiring line by mounting the electrode on the substrate.

25 It should be understood in this specification that an expression "metal film" indicates

Cu, Ag, Ay, Cr, Fe, Ni, Pt, or an alloy of these metal elements.
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unnecessary portion of these stacked layer filmis etched so as to be
renoved by way of a second photolithography step, and then, the source

el ectrode, a gate electrode, and a holding (storage) capacitor are forned,
whi | e havi ng desirabl e shapes. 15 Next, after the resist mask of the second
phot ol i t hography step has been renpved, a portion of the second anorphous

e o O NG L L5, 0 FOI LA 0 B ST e o
o8, TOSBLNEL DA B REE AR SR LETLan el e gL
oot ol | HRALAEI SRR RO ARG B B kLA PO S G T
covers LSRG D LR G T RLobISLEEL R LB MRl 00,
R S e e

const r ucteduPbudt ihé ifmd 89k _Qvithﬂ&?ﬂe%ﬁi& Bl substfaeS A tH@ﬁfﬁti.h% HE%%%EEC%SF%iOIHS

performng a fourth photolithography step, and then, "a ¢

formed by gxemcl N\, Aot GRINGAY QEEES fc%ﬁleatb%ramngrtgé@mﬁﬂﬁﬁ tefhsCONt act
hol e which is reached to the second anbr phous sém conductor ° |fn1 avi ng

one conduct i Mext,ype iceilhfigg fiint YPEorafedPoh YRL leniif@Wlithoe. €l MBAL Modbhsus » ate
electrode is forned; another contact hole which is reached to the second

anor phousemienilwanddithpandid seodt ahaiphguoRemtonduati iént #pefofRéd Rer (- t ype
,of, p-type) inpurity 5 elenent of the holding capacitor is forned; and al so
‘apot &y  contaict ol & whiaked Sayeceachedr. (Ihet feosduneeplviusi egiddnacics figr med.
At the same tinme, an unnecessary first interlayer insulating filmand an
unnecess&eytagscontl condestivasrerypen@ithat i'n offel or 86" aypeprinipnaly plntdron Ane
etched, so that a termnal portion is formed. Next, a second anorphous

seni condyBaesessary perimaphthesgyitacReddaver dilmiinetcbad so 20tcnctueivied by twayeof a
(either n-type.,or p-type) inpurity elenment, and a transparent pixe

el ect r od&GBEPhasolihertaphy sr9py 2ad ihert theheowiet dicagodapagite dlecaraslef anded by

f fifth
way o ahofdmg (storage} capacitor are formed, while having desirable shapes.

15 Next, after the resist mask of the second photolithography step has been removed, a
portion of the second amorphous semiconductor film containing the one conductivity type
(either n-type or p-type) impurity element is removed by way of the third photolithography
step. Thereafter, both a source region and a drain region of the gate electrode are

formed.

) Fore”

20 Subsequently, after the resist mask of the third photolithography step has been
removed, a first interlayer insulating film is formed in such a manner that this first interlayer
insulating film covers the source wiring line, the TFT of the pixel portion, the holding
capacitor, and-él-;e terminal portion. o

Next, a second interlayer insulating film is formed on the first interlayer insulating

25 film. The second interlayer insulating film is made of an organic insulating méterial

constructed of acrylic resin. Thereafter, a resist mask is formed by performing a fourth

photolithography step, and then, a contact hole is formed by executing a dry etching process
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phot ol i t hogr aphy step. Subsequently, a netal wring |line made of a netal
material having a | ow resistance value is forned. A gate el ectrode, an

el ectrode, and a netal wiring line electrically 15 connected to the
termnal portion are formed by way of a sixth photolithography step. This
el ectrode is used to connect the second anor phous sem conductor film which
cont ai ns_t he ne conductivity type.(either n-type or p-type) inpurity

ol ement  £60t HeTUEEFeE SOrFIch ol HEER isachedap i ophebmesdgmucter

i nventi opy ﬁgekgagg g@&{ng i ne %s electr[call% Sonnected t hrough t he

cont act Kol &FBRREE FHGWREYS BRY STPRGPFYPHOE & PPNBIPUEY Flegteng of shepaist r ode
or a 20 ; ectreode. soy the source wirning,line is electrically
connectegggﬁggagﬁkgﬁgh’%§% 5EFOQ%FEhPE?W@H:'HIf%§ﬁ'ngvﬁf*ﬁﬁmfﬁph¥§%mﬁoth

t he sour YN k .a_secon anpr phous . sem conductor film (source
Fogi on) | ConbEARIe KIS B RGR r R LA ETAR SRS S5 whil FhyS
I npuristy L X c I e i cal ]y connect ed
througn e En s o Bl o A b P T Rl B R 5, e
second agPURNQYFcLHiSRIMLAONTUGEHRY. | Al Thé Bak Nih& gdnoﬂﬁn\%%ﬂ,ta%) {l{sphtgﬂgyer
conductivity type (either n-type or p-type Inmpurity elenent.

pr evi ousingulesg M ead af (i8ndde AR T SSAPRIRE BEP GG A e HiSH RN CE
can be 29 manufact ured by executing the photolithography steps six tines in
total . Thichedani thondueinoial osibay fe@vdde is constituted by the source
wiring line which is plated by the netal film the inverse-stagger type

pi xel porti oNext, he sbahdi agqeppasi taticoadwt b €l e(drinategi@Or EbBini® one
[-Enbodi ment node 41 A reflection type sem conductor device in which the
‘prlesdft torvbrtivonyps (enicodnegbe wi Ip-typewihgussyptlaineed. andl befrhephicon fiyde

sem conduct or device may be manufactured by executing the sanme

manuf act elecmeds usgsoupedrocallyecdnoact thephddinkidahagroaphy feted ysed; oo fifk
transm ssjon type 10 sem conductor device of the enbodi nent node 3. Since
a fifth preebiiasradapstp-step is carried out, a gate wiring line, an

el ectrode uigﬂ)to connect a source wiring line to a second

sequently, a metal wiring line made of a metal material having a low resistance

value is formed. A gate electrode, an electrode, and a metal wiring line elecerically

15 connected to the terminal portion are formed by way of a sixth photolithography step. This
¢lectrode is used to connect the second amorphous semiconductor film which contains the

one conductivity type (either n-type or p-type) impurity element to the source wiring line.

In accordance with the present invention, the gate wiring line is electrically connected

through the contact hole formed in the insulating film to either a first gate electrode or a

. -
S

20 second gate electrode. Also, the source wiring line is electrically connected through the
contact hole formed in the insulating film to both the source wiring line and a second
amorphous semiconductor film (source region) containing one conductivity type (either n-
type or p-type) impurity element. Also, the pixel electrode is electrically connected tht’OL;g—I‘:
the contact hole formed in the interlayer insulating film to the second amorphous

25  semiconductor film (drain region) containing one conductivity type {either n-type or p-type)

impurity element.

As previously described, the transmission type semiconductor display device can be
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anor phous sem conductor film (source region), a pixel electrode, and a
nmetal wiring line are manufactured. The second anor phous sem conduct or
filmcontains one conductivity type (either n-type or p-type) inpurity

el ement. The netal wiring fine is electrically 15 connected to a term nal
portion, It should also be noted that as a material ~of this netal wring
line, it is ?referable to enpl oy such a netal material having a high

ref | ect i BARUaErFede thyr iexequsingo the phetelithegiaphy estemre spi ximheseliectotdde. [Hibat

is, a typical terjal inly containing either Al or Ag is enployed. In

t he abovsénﬂ%gbﬂ?%dhs@&%’ levige pee@nshiitgd lszsengheép@r@@m@zl@ew ichagpleieddyphoyi ng
a simlar ﬁéglelﬁnent to that of thﬁ netal wiring line, the pixel electrode
may be fBFReH ™t OE fovessiriaggeraypamxgl@orpen tthe ppldanotaprritero grd gy tesmimli s
carried out. As previously described, the reflection type sem conductor

di spl ay kf&YP%e can be manufactured by executing the photolithography steps
five times in total. This sem conductor display device is constituted by
the source wiring line which is plated by the 25 netal film the

i nver se- Eggg@ y. pxel portion, the holding capacitor, and the term nal
porti%n.ﬁz %ﬁé%ﬁﬁggﬁ uctor devices with enploynent of the

above- expl ai ' res.:. m (0] .descri bed nmore.in detail wth
P e L S e B A R
enbodim%MLn&bg@ggﬁgng' si mul taneously manufacturing a pixel portion (n- 5
channel TFT) and TFTs (n-channel TFT and p-channel TFT), which is providing

a CMXS  ci r QuidflebfioR rnffel s¥RiInkiekcr ldlgﬁigé’ (6 Be AL RR LRRUIHRGL Ky P §a1§% g gl

pgrtion, on the sane 'substrate w be described with reféerence to
1A to 1Gnahifaéidtife efped) B Rke forSUNIRIbRLBHBAy 5@ pUaed o W EhhshissiROgHOf
bariun1borosiIicateﬂglags such as #7059 glgsg aﬁd #1%37 gla§§ %roduged by
Cor nilg semiqpndattorldemics b eliosinbbdiaicdr rdied. aSinice AgifthhehGuRElLApRy LAY, isany
substrate can be used as long as it has transparency. A quartz substrate
may be uaeded Auipd gat wdrisghisd, natetednovde ngedeabnhesiasbanesyvigngdiné fga @cond
treatnment tenperature of this enbodi nent al so may be used.

amorphous semiconductor film (source region), a pixel electrode, and a metal wiring line

are manufactured. The second amorphous semiconductor film contains one conductivity
type (either n-type or p-type) impurity element. The mertal wiring line is electrically
15 connected. to a terminal portion. It should also be noted that as a material of this metal
wiring line, it is preferable to employ such a metal material having a high reflection
characteristic so as to constitute the pixel electrode. That is, a typical material mainly
: \ containing either Al or Ag is employed.

In the above-described case, since the pixel electrode is formed by employing a similar
20 element to that of the metal wiring line, the pixel electrode may be formed at the same time

while the fifth photolithography step is carried out.

As previously described, the reflection type semiconductor display device can be
manufactured by executing the photolithography steps five tmes in total.  This
semiconductor display device is constituted by the source wiring line which is plated by the

25 metal film, the inverse-stagger type pixel portion, the holding capacitor, and the terminal

portion.
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Then, an underlying film 101 conposed of an insulating filmsuch as a
silicon oxide film a silicon nitride film or a silicon oxide nitride
filmis formed on the substrate 100. In 15 this enbodinent, a two-I|ayered
structure is used as the underlying film 101. However, a single insulating
filmor a lamnation of two or nore insulating filns using the above
insulating filmmy also be used. As a first layer of the underlying film
101, a sili chie srigendusierdeyeces wiith aroplayinent griredbee-axidinokstessunt vil t o
200 nn1(preferabl%, 50 to 100 nm by plasma CVD, using Si HAINH3, and NzO
as react e bgslescrigd mrs i dpiadivignicleraned 10 bobelpwi-tengona embadimfenksn 101a
(composition ratio: SI = 32% 0 = 27% N = 24% and H= 17% having a

t hi ckness of 50 nmis formed. Then, as a second |ayer of underlying film
101, a iljcgn oxi enitride film2101lb is formed to a thickness of 50 to
200 nn1(@$%@%ﬂ@ﬁ?9, 100 to 150 nm) by plasma CVD, using SiH4 and N20 as
reactive ga silicon oxide nitride fi

) i s,.enbodi t, [ ]
(conposi ti ori[nrtb{nsi %&@1&n§f2}£§%@ cgé%““lﬁmfo‘?% “H‘ﬁélqut“—“%% Pﬁﬁl/?@?@ionz@l‘a
t hi ck f i d T i d | s 102 t o
i s S AR KR R B R s D AR R e ot
f db } 1 d fid hawvi ; h t t b
cnown metisold PLBolPer R PRl ot MaTaeBs™ of Yoo FR RaRon, Gt i g
known crlihicivif teQRsibeAGHH A% LhASE B! YAl Al 1 zati on, thermal

crystall1zation, therma rystallization using a catal yst such as

nickel) to qgttﬁf:s @g@og Iﬁé%g:% 36 aR 1%9@2 %@@,%E]f?{s nflzideq}f E%’élqué%g{c%ﬂﬂ%bg he

filminto a desir e sem conductor | ayers are tornmed

10 a thigkRas S w592 An8% M7 A5&TEEARIM D @?{hﬁiﬁ%rp% alhRREShdrSsiRie
d foy aIT

particular Iimt regarding the materi al the ¢rys i ne sem c¢onduct or

fi 1 moHoMkerAs itfe subSreefoey al) Qubls@afcofaN IS ldedQN IQHe & iBhhi &Qﬂsr%@% nigm -
alloy. I'n this enbodiment, an ~ anorphous silicon filmof 55 nmis forned by

- pl asme Qifarczadubsicher @af therused. Al plabdn s r@anhabink NeahirédRindeSeiBlthe0R t he
anor phous silicon film The anorphous silicon filmis dehydrogenated (at
500C, f orcaamenheamperaane of tienesbhjinehedss mayhersaed. crystal lization (at
550C, tor 4 hours). Furthernore, |laser annealing is conducted for the -
pur pose of Thupy eniumgedying tfdhl 102 abbhgrosedwbierreinyulatiog fibt ahdh meax sliddrcotidéi | m
is formed. The crystalline silicon
film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 100. In
15  this embodiment, a two-layered structure is used as the underlying film 101. However, a
single insulating film or a lamination of two or more insulating films using the above
insulating film may also be used. As a first layer of the underlying film 101, a silicon oxide
) nitride film 101a is formed to a thickness of 10 to 200 nm (preferably, 50 to 100 nm) by
plasma CVD, using SiH,, NH;, and N,O as reactive gas. In this embodiment, a silicon oxide
20 nitride film 101a (composition ratio: Si = 32%, O = 27%, N = 24%, and H = 17%)
having a thickness of 50 nm is formed. Then, as a second layer of underlying film 101, a
silicon oxide nitride film 101b is formed to a thickness of 50 to 200 nm (preferably, 100 to
150 nm) by plasma CVD, using SiH, and N,O as reactive gas. In this embodiment, a silicon
oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%, and H = 2%) having

25 athickness of 100 nm is formed.

Then, semiconductor layers 102 to 105 are formed on the underlying film. The
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filmis subjected to patterning by photolithography to formthe

sem conductor |layers 102 15 to 105. Furthernore, in the case of

manuf acturing a crystalline sem conductor filmby laser <crystallization, a
pul se-oscillation type or continuous |ight em ssion type excinmer |aser, a
YAG | aser and a YVO4 | aser can be used. Wen using these |asers, |aser
light emtted from a |laser oscillator nay be condensed into a |ine shape
by an opeidaindysirdayeandlatd ddedrd r2Rdigdoatiagtasemisaniucandilef lorvifd him
Crystallization conditions are appropriately selected by the operator.
However , amprphousithg: tar yxeckmeyn hastsrd (spupetimg LESH D @hinonOMI2queheliki)s set
to be 30 Hz, and a | aser energy density is set to be 100 to 400 mJ/cne

(t ypi cal dopdpoung aksoen crgvadlisalion preceimgdlse wfstuliimignattpuingberpstallibdatmi, on
YAG | aser, the second harnmonic thereof may be used, a pulse oscillation
frequencyt wegmpd aeitallisaten using EOGMHbﬁiawﬁlasla@éﬂSeﬁew@%ﬂQ5aden§ﬂﬁycnay
be set to be 300 tqg, 600 /cn2 (typically, 350 to 500 mJ/cm ). Laser |ight
condefs eiﬁn}l?Préh‘ICFQ’fgﬂ@ apferping (g dening? 2 dogred shapgod hywsgraicgnduergolawyrs nay

be radi d er the entir urface of a substrate,_and a |ine-shaped

| aser |i too@éralr%éxmégit‘é aéﬁiciﬁ“r‘% 0? f?@ %OZHWE{W%@E‘E'& 3Q & Gmgy ?5‘31985610 Then,
a gate insul tiiillg,filml% is forned so as to cover the szr,lic duct or.
layers tRBUCHEr s resaTing the MaseiA 4T tHE CRFANOS TREOTBIHRIGIBE ANYPHEUF at | ng
filmcontainin ilicon so a to .have a thickn of 40.to 150 nra b

ol asnn. CVB"BEPDIG £ PG TR oo B AR Om RIS Vs, 7 CDfY SR PROTHTCr e
A R TS e R R TR

| i-ﬁsu'l@‘t id&t{xi@r{%ﬂi&:ﬁd&%%ﬁﬁ (Fi:. El?ed altll&é%-o%is ls{iiggﬁ 0 gﬁmng]ﬁ}ro%pg}eoufs ishifrcr%)P ?#glg ey

have a sing yEr ayer structure i hsulating

cont ai ni i ld . L El . i ; ucti ve

T 107l BROLAREA T4 000 ol BECho &, SR hibE A od therBal i REARMGE, 051
t hi ckn ol r 1, nat Atk i i 1 1. m 106.

Tt b 6 o ok PO, kIR OIS ThR | Sl ling R cURMR ced RRUURL Bl o

havi ng amphbakgesscallizad6n, er dialERE AR R CEinKE. Thé MydiQif. smeen of a
Wfilmhaving a thickness of 370 mm are |am nated thereon. The TaN filmis
formed Wlnsiputibjesiedgo psitBehing by photolithography to form the semiconductor layers 102
15 to 105.
Furthermore, in the case of manufacturing a crystalline semiconductor film by laser
crystallization, a pulse-oscillation type or continuous light emission type excimer laser, a

YAG laser and a YVOq laser can be used. When using these lasers, laser light emitted from

a laser oscillator may be condensed into a line shape by an optical system and allowed to

R

20 radiate to a semiconductor film. Crystallization conditions are appropriately selected by the
operator. However, when using an excimer laser, a pulse oscillation frequency is set to be
30 Hz, and a laser energy density is set to be 100 to 400 mJ/cm® (typically 200 to 300
m]/cm®). In the case of using a pulse oscillation. YAG laser, the second harmonic thereof
may be used, a pulse oscillation frequency may be set to be 1 to 10 kHz, and a laser energy
25 density may be set to be 300 to 600 m]/cm’ (rypically, 350 to 500 mJ/cm®). Laser light
condensed in a line shape with a width of 100 to 1000 um (e.g., 400 um) may be radiated

over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
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Ta as a target in an atnosphere containing nitrogen. The Wfilmis forned
by sputtering 15 using Was a target. The Wfilmcan also be forned by
thermal CVD using tungsten hexafluoride (WF6). In any case, it is required
to lower a resistance in order to use the W filmas a gate el ectrode, and
it is desirable that a resistance ratio of the Wfilmis 20 AQni or |ess.
The resistance ratio of the Wfilmcan be | owered by enlarging crystal

gr ai ns tihey bofet toHeWdverd8%.n t he case where there are a nunber of inpurity
el enents such as oxygen in the 20 Wfilm crystallization is inhibited, and
t he resi st anfeerph ghtvanidtingfilinsl 06ris foemsddo asTivenetahe semicnndintsr lapbed0zrent |
the Wfilmis fornmed by sputtering using high-purity W(purity: 99.9999%
or 99.99%103s Themtyesuletng Al 106 1ifomoe @f;anrﬁaytﬂw;_a‘%/lhwmainmgesﬂt@n sbast he W
film froma vapor phase during the filmfornmation, whereby a resistance
rati o oftodiavg axhickgeshof 40an 15 nar hy plasma G0 10a sptitasingndn dhiwsmbodirments iur st
conductive film 107a ifs_ made of TaN, and the second conductive film 107b

i s mdle Bicopoxigsrivade filny commesision mEQertT dh% & Tor?%hilit ée, enékerol%) Bot h
the filnms _may be forped of an el enent selected fromTa, W Ti, My, A, CLI,
Cr, and SBTNEd tep thigkass oy L e by & aswa&\é@ni\k@dméoaveHﬁrﬁat%@svlﬁgnﬁﬁnh

conponent or.a c ound material. ,A.sem cpnductor filmsuch as a

pol yor yst BOF lifdted i esiean PrileiBpEee b raBhmaRBaYS ¢ ekl BV A TeyEHagsed
phosphor us may %I.so beattﬁed. Fur t.her nor e, 4.he foll owi ng conbi nati on nay be
used: t HETUSTYIEOT SoHAEE; RS PRI HRE ANSCE SIS R al um (Ta) film and the second

5 conducti ve~fil m nade .of-.a Wfi the first ndycti ve £kl de,of ;a
i Cani um i tHg SRR R AP Sribeh Bt s FRR R phrhAEeg) ol

h . - . . :
Filmygt kbe(sjgéo'hat uog}(aﬂgH\(f :ﬁ}/n"r?n lmhgtﬁﬁﬁges?;}@q it(%- %@b tq‘h‘@"%n@ lta{nuqzﬁe& gﬁ’t hlelc/%zlt ! and

t he second con ive n irs conduc | m

e seco v of an-Al | cond f
TR e R R e e T R L

phot ol i QG AP IMckRRbof I0 $h antEhideBnPLOSARSHAGIh Q071 ALAE B W 84 hedas and
wiring is conducted. The first etching processing I's conducted as fifst

and seconghigltfeds O3 TR iakd RASnarkd thétesn eMBedTNeAln is YRGRId byt packtihs tisigb chi ng

condition, etching is conducted by an inductively coupl ed plasna ? I CPS’
Ta as a target in an atmosphere containing nitrogen. The W film is formed by sputtering

15 using W as a target. The W film can also be formed by thermal CVD using tungsten
hexafluoride (WF,). In any case, it is required to lower a resistance in order to use the W
film as a gate electrode, and it is desirable that a resistance ratio of the W film is 20 pQ2cm
ot less. The resistance ratio of the W film can be lowered by enlarging crystal grains thereof.
However, in the case where there are a number of impurity elements such as oxygen in the

20 W film, crystallization is inhibited, and the resistance of the W film is increased. Therefore,
in this embodiment, the W film is formed by sputtering using high-purity W (purity:
99.9999% or 99.99%) as a target so that no impurity may be allowed to enter in the W film
from a vapor phase during the film formation, whereby a resistance ratio of 9 to 20 pf2em
can be achieved.

25 In this embodiment, the first conductive film 107a is made of TaN, and the second

conductive film 107b is made of W. However, the present invention is not limited thereto.

Both the films may be formed of an element selected from Ta, W, Ti, Mo, Al, Cu, Cr, and
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etching nethod, in which plasma is generated by using CF4, d,, and 0, as
etching gas (flow 15 rate: 25/25/10 (sccn)) with an RF power (13.56 MHZ) of
500 Wsupplied to a coil-shaped electrode at a pressure of | Pa. As the
etching gas, chlorine type gas such as d, BCl3, S C4, and CCl4 or
fluorine gas such as CF4, SF, and NF, or 02 can be appropriately used.
Herein, a dry etching apparatus (Mdel E645- |1CP) using |ICP produced by
Mat sushiNd claecalldycmatendlsombalingehe, elbtndnt bsitsaath cdmpRirempomner c¢ibBointt MHZ)
of 150 Wis also aaplied to the 20 substrate side (sanple stage), whereby a
subst antmaktizl. Aegaticorelwweadrffiliisach asal gohgeystaliagpgplid cedilnt dvped wach addricgrritthe
first etching condition, the Wfilmis etched and end portions of the first
conduct ielendrdsech as ghospberednanide be ukal. f Fustheoneiiti ty fododing ombiaatiet chi ng
rate with respect to Wis 200.39 nmimn., an etching rate with respect to
TaN i s 8@ay3be magchi the firahdoraducsist dmi wade af isotastalwon T4 files padttheoeqan i s
about 2.5. Furthernore, under the first etching 25 condition, a taper

angl & ofcondpaivsibm mgsinnf a8 filmithe fissrprductivedifp madeahp tirangummétrigg S k8N 1.08a
to 112a pade of a resist, etching i onducted for abqut 30 seconds.under
the secdhd @ddhe serondr@ndpgive fl wAfent %W‘ggﬁﬁﬂi fgst @@ﬁ@?taweefdwa@%s)frfg CF4

and C, as etchin s, (flowrate ratio: 30/30 (stem),) wt n RE power
(13. 56 WRpnlieE ngiﬁgegﬁ"gh’ééﬂw& e s C—%‘%&B‘éﬂﬁ bEvbaban 3 dGFE of |
Pa. An RF power.(13.56 of 20 Wi S0 applied to the substrate side
Coanpi o OPABEe manidso taeliBe pler & oy bt s st ot So RinyBods
applied og;;fueﬁl%i Under the second etching 5 condition using a m xture of
Ck4 and as étching gas, the Wfilmand the TaN filmare etched to the

¢ _ . L . C
" eopkEt %t o WD B NRsaRS Ik SRACLLA-GRER AN BRGNP 8, |

66. 43 N Hifly prédds@hg e fo‘{‘m‘i"x@glé‘éﬁoﬁésc%d‘gvi%5 ROUL A RBYL NI TRNMLE GRLgal  on
the gate insufating Tilm an® etching time may be | ncreased by about 10 to

20% 10 AeLRdidl RIchQudBE af fifsBin®lcCHh M B RE Jitths. BY HRPALBMihRGLE ! Yider
prescribing the shape of a resist mask, the end portions of the first

ot e ans ARG ot vy Lol 00 1
taper petdhigpmeEhod)e dhich@lfal.is generated by using CF,, Cl,, and O, as etching gas (flow
15 rate: 25/25/10 (sccm)) with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
electrode ata pressure of 1 Pa. As the etching gas, chlorine type g;as such as ClL, BCl,, SiCl,,
and CCl, or fluorine gas such as CF,, SF, and NF;, or O, can be appropriately used. Herein,
a dry etching apparatus (Model E645- ICP) using ICP produced by Matsushita electric
\ Industrial Co., Ltd. is used. An RF power (13.56 MHZ) of 150 W is also applied to the
20 substrate side (sample stage), whereby a substantially negative self-bias voltage is applied
thereto. Under the first etching condition, the W film is etched and end portions of the first
conductive layer are tapered. Under the first etching CQ?dition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is about 2.5. Furthermore, under the first etching
25 condition, a taper angle of W becomes about 26°.

Thereafter, without removing the masks 108a to 112a made of a resist, etching is

conducted for about 30 seconds under the second etching condition, in which plasma is
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Thus, conductive |layers 113 to 117 (first conductive layers 113a to 117a
and second 15 conductive layers 113b to 117b) of a first shape conposed of
first conductive |ayers and second conductive |ayers are forned by the
first etching processing (Fig. IB). The width of the first conductive

| ayer in the channel |ength direction corresponds to the first width shown
i n above Enbodi nent nodes. Al though not shown, regions of the insulating

film 108ericpade by w@irigeCF ned @l,ia0 @rchidyasNAbwaoMenad: 3080 (§die)§ anduat R¥e

| ayers 113 to 117 of a first 20 shape, are etched by about 10 to 20 nmto
be t hi n. pM¢hA356NdRA) iof GOO NE stidied to sk shageli@ldctiodé adopich@r®bOCBSSARY i S
conducted, whereby an inpurity elenent providing an n-type is added to the
sen condBEpowet aipeTEMHL )gf 20 is alsthgpHeaptone pulscassidey samylebagendiretted by
ion doping or ion inmplantation. lon doping is conducted under the

condi t i omsulpftariallysecoanwe self-bias vokiag®'ls applsd xha@ 1S5/ &hider ahd saror@Betching
accel eration voltage of 60 to 100 keV. In this enbodi nent, doping is
conduét eepratition gging a ravvbugetof 1F, 1ng Gl, a0etshipgizaanke ¥ fibe eetl ehatlabhilwohteage
~of 80 keV. As the inpurity el ement providing.an n-type, an elenent

bel ongi ngfched @ she sxve degisice dVnder disospenst eishin) canditas, anseahing(tag) with

used. Herein, pgﬁsgﬂgrus (P). is used. ,In this case, the_conductive |ayers
113 to FIRCFIRY it 24 naHER. gd AR cedingiate withieseapier [ 2l isfefe pm/min.
provi di ng an n-type, whereby high-concentration ingurity regions. 118 to
021 are Ropwesty ﬁgad%féﬁ{cfar%g‘ﬁ ¢ LoDy rﬁﬁd@ﬁﬁﬂﬁﬁ %ﬂ% RS Hparti ng
an n-typ% hscadqed tq)the hi -%gpceiéragq%n inpurity regions 5 118 to 121
{ig a conTERt At oMV IR RFFPH PO kY 1921°ecmi . Then, wit hout renoving the
res

conadbtea 1 ore3E8BIsThHE Mg B sER e B GRASGHEY 'Pé‘%*‘*?‘ﬁ?ﬁif‘ér%*agﬁ%@: 4 : ° d
t t1.0: . . )

to o colPuLfidtshefnd BOSThS P HARF BRIyl e MobhdRon T L BgE ' ©

plasma. AR tﬁﬁ:r@&’&ﬁ% tc;‘t%g(e%é%tstﬁf M ofth éiﬂapg}ﬁi %o He3AbEPRE kiﬁ?. . ’g"ge LA ﬁr'@i%t rate

si de (sanpl e stage ereby a subst%ntl y negatlve se ras"voltage is

appl i ed {hef 6@ion!haf BE1§85Y¥d. et ching processing, an etching rate with
respect to is 227.3 nmmn., an etching rate with respect to TaNis 32.1

" g{ 21 n. handmué BbE@IdtRR 1REd 01 P{o MWHER bRERARE 1ARrsTENAI (S 1174 andBeRinghi ng
15 conductive layers 113b to 117b) of a first shape composed of first conductive layers and
second conductive layers are formed by the first etching processing (Fig. 1B). The width of
the first conductive layer in the channel length direction corresponds to the first width
shown in above Embodiment modes. Although not shown, regions of the insulating film
. _‘} 106 to be a gate insulating film, not covered with the conductive layers 113 to 117 of a first

20 shape, ate etched by about 10 to 20 nm to be thin.

Without removing the resist masks, the first doping processing is conducted, whereby
an impurity element providing an n-type is added to the semiconductor layers (Fig. 1C).
The doping processing may bé conducted by ion doping or ion implantation. lon doping is
conducted under the conditions of a dose amount of 1 x 10” to 5 x 10%/cm? and an
25 acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose

amount of 1.5 x 10"%/cm? and an acceleration voltage of 80 keV. As the impurity element

providing an n-type, an element belonging to Group XV, typically, phosphorus (P) or
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-respect to SSiONthat is the insulating film2106 is 33.7 nmimn. In the
case of using SF6 as 15 -the etching gas, a selection ratio with respect to
the insulating film 106 is high, so that a decrease in a filmthickness
can be suppressed. The taper angle of the second conductive |ayer (W
becomes 70 in the second etching processing. Furthernore, in the second
et ching processing, second conductive layers 122b to 126b are forned. On
the ot herarseaw@({As) feuseilr Eleresomhosphioras (Ryersed alechisamelt, yno@rehictieslayas 1 03 m
first conductlve | ayers 122a to 126a. In addition, the masks fromresi st
108a to 2128 fyrcsiontiamels Witk reshegseo thetiopwsiskde e rproesling art08tpet whartBp by
the second etchin processing (Fi 1D). Al though not shown, actually, the
wi dth of Rigecene mé’é’ﬁd%?@ﬁ%’eftgl&?e?]sg w0 19 1 mag i sefrdignent Manmei. A |
about 0.3 maver, the total |ine wdth) with the state before the
second et'CWIHY ﬂ?%@%gﬁl%tmﬁﬁ Ph@P%@é‘de‘f Ffegwﬁ'ﬁ%hrcwc%@t@é@@ﬁéﬂ%t“10115

in the channel i op corresponds to the second

condu |-ay, e Lh G
wi dt h shm lﬁléﬂﬁﬁpﬁ@?ﬁ tﬂﬁﬂj‘ef q‘ﬂ Y é‘cﬁ]rd‘a‘e ‘formed by the first

conductive | er nd t he s cond con uctive 36 Iayer 122b becones the
n- channel TF1 %‘QP@Y%P%‘EPHS Ispt t“}f’é r@l GLERPE HEgFSTRIRE fiscondgted.

fol I'ow nq{aespatchmels% RELRER, LAIgRd, Ry, Lhe fdr sty canduct] gghl{ng,v(sg]gﬁgﬁgg

and the second  cormductlve ayer

capaci t or, f.or® dzlmz(i}ﬁ (Bl PO RHEP Bow: L3 56 MUTP ROTDR) Rl et 8 4 o

a,, and 02 asthee asm econ

ratio of Q?E?%%?%%e@%écﬁ"g“g?ﬁ&‘% FUELT S MeRufa{IRaRt ' %x%“‘ﬁfﬁ%vaa to
‘a’coi ¢ shapsd MetBcsr oslayat ai’sopz;ﬁﬁnsﬂrt@ @E shbffare /émeR&m gw)egtaaﬁé é\gnhlgé

20 Wis also applied to the substrate side (sanple sSta

subst ant isabdum gl atey@vesRlfbil dtayOls bhpfited Be AP Indtle 3 nRE8LQy pﬂ&f_m% case
of using CF4, CZ, and 0, , an etchi ng rate with respect to WTs )

nm m n., aaretehing rag widi @spéct fo WesPRq3 df/nlidl) ahStdind faB WidH r@spec@ﬂ@tl" AN is
selection ratio of W with respect to TaN is 6.05. Thus, the Wfilmis

sel ecti véRyl midhied, ankiur deherimresio bW Wik respasero TN i BYI OiSetOhink e with
insulating film 106, not covered with the conductive |ayers 122t o
-respect to SiON that is the insulating film 106 is 33.7 nm/min. In the case of using SF, as
15 _the etching gas, a selection ratio with respect to the insulating film 106 is high, so that a
decrease in a film thickness can be suppressed.

The taper angle of the second conductive layer (W) becomes 70° in the second

etching processing. Furthermore, in the second etching processing, second conductive

p—

layers 122b to 126b are formed. On the other hand, the first conductive layers are hardly

20 etched to form first conductive layers 122a to 126a. In addition, the masks from resist 108a

o 112a are changed its shape into masks from resist 108b to 112b by the second etching

processing (Fig. 1D). Although not shown, actually, the width of the first cond_uetive layers

is narrowed by about 0.15 um (i.e., about 0.3 um over the total line width) compared with

the state before the second etching processing. Furthermore, the width of the second

25 conductive layer in the channel length direction corresponds to the second width shown
in Embodiment modes.

The electrode formed by the first conductive layer 122a and the second conductive
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126 of a first shape, are etched by about 50 nmto be thin. 15 Then, after
renovi ng the resi st masks, second doping processing is conducted to obtain
a state shown in Fig. 2A. Doping is conducted using the second conductive

| ayers 122b to 125b as nasks with respect to an inpurity el enment so that
the inpurity element is added to the sem conductor |ayers bel ow the taper
portions of the first conductive layers. |In this enbodi nent, phosphorus

(P) is uUsen 1d8b bheorhewrhie int gha@helTERT ryprnd ddlacimledgphaOMSS 20 GORIMEH 6
under the doping conditions of a dose anount of 1.5 x 1014/cn¥, an

accel er ahe érllowing stage e dertkel fomred gnhe first emidudens ldyyr F5.Qn3 tie ALGHT ,
phosphi ne (PH) 5% hydrogen dilute gas, and a flow rate of 30 sccm Thus,
| ow concentlpetiveo hvﬁnﬂ@ﬁgtb}ecomgt anseld@Todeoofl 86 hatding anpettos dodsed @ bRe
over |l apped with the first conductive |ayers in a self-alignnent manner.
The condebeyagistapsof phosphorus (P) added to the | owconcentration inpurity
25 regions 127 to 136.is 1 x 1017 to 1 x 1019/cn¥, and the

| ow- concent rhisi B Possible tyusedglofd, and70; as tesething s donbestcoad ieorhing
gradient in aCCOfd nce with the thickness of the taper —portions of the
first cdhaLfesiPgeln Hysrase, qrphing maybyicopfieed by semyaingnlasmappdd aflvhrahe

(aper 3T.BSCELONORN e LSt spnuct e Laver. BT, WBUr LY, concent et on
the fi ducti I i . M i fi | , 1nth d

re. 111 Sy songuct ve Laven Loverdlye Mg, SRELLLEA P 0, Lis second
i it tyi | d t t he ,hi gh- tjon i it Yol
LU LB 5 S AT 0, e g poncent st oo, mpurt Ly, o) ons
AR i i i j | | th di ti Qf, .t

L SRl M AL Eeu el e LERSLLOT) 80 [gy faver
m  Ther ef0hén,, ghteg@?%mé Ofiﬁh‘&%ﬁ%@f’téyf‘aﬁié m.&%ﬁfﬁ%&} ol X‘@e‘ﬂéc}%hig{r}i”rﬁé(?g{f ghannel

| ength directi e lowc entration’i y’ Tegion

concent rath ARP&TAE TN isl G051 OTHREYRO Y ALk 9% 1feferdher. rﬁutr&ggmpte é?r.l hher -

Herein, although the high-concentration inpurity’regions an

| oW CONGag, Hiad te@ibris WP Whd in¥ulhBel ARS 186 SnctROVWEe8 SRA A&l hdudStmaldry 123 Et?r eis
no clear border therebetween and regi ons having a concentration gradi ent

are formed.of Sifivid shapy, are ERGES DL Shia T @Al betHRY between the channel
form ng regions and the | ow concentration
15 Then, after removing the resist masks, second doping processing is conducted to
_ obtain a state shown in Fig. 2A. Doping is conducted using the second conductive layers
122b to 125b as masks with respect to an impurity element so that the impurity element is
added to the semiconductor layers below the taper portions of the first conductive layers.
) In this embodiment, phosphorus (P} is used as the impurity element, and plasma doping is
20 conducted under the doping conditions of a dose amount of 1.5 x 10"/cm?, an acceleration
voltage of 90 kéV, an ion current density of 0.5 pA/cm?, phosphine (PH,) 5% hydrogen
dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 127 to 136
are formed so as to be overlapped with the first conductive layers in a self-alignment
manner. The concentration of phosphorus (P) added to the low-concentration impurity
25 regions 127 to 1361ds 1 x 10" to 1 x 10®/cm?, and the low-concentration impurity regions

127 to 136 have a concentration gradient in accordance with the thickness of the taper

portions of the first conductive layers. In the semiconductor layer overtapped with the taper
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inmpurity regions. 15 Then, the region other than the pixel portion 94 are
covered by the mask 146 and third etching processing is conducted. The
netal plate, the glass plate, the ceramc plate and the ceram c gl ass

pl ate can be used to the mask 146. The upper view of the mask 146 is shown
in Fig. 16. In the third etching processing, taper portions of the first
conductive layers which are not overlapped with the mask 146 are

sel ect i vairsios ohihgdtrsdoudyctaedhicngnifptiotyalonmemazd et @gionnsn watir) dpgessew t h
impurity regions of the sem conductor |ayers. The third etching processing
i s condutedhlbyyramithg cad of dr wpehpomgicappaha tfios coudiniye lagretehidhy Myas, O 3
having a high selection ratio with respect to W In this enbodi nent,

et chi ng SPscilicditialint dg fespndolopuwonthsessing encertcntigliph abisteibutien rig f@medni t h a
flowrate ratio of 80 (sccm, wth an RF power (13.56 MHZ) of 350 W

suppl i edfYrEhAMOER ANdMRPE demerripaleo added tpilehigheopsetatiorinparityegiREs power

(13,5 Rl o0 sy dlee, SR S Lo e stbpLs g 1de (Somle stage).
e S sk SO L A R, A2 e Lo (1
om0 D T il 8 SRR B St By LSt SR S Lol
e EFLRA S TOURERIY S R TR Skt OB Bl e
ot o R0 o900 BASEES  URBAL e PR S,
{30 ol e, L ool LU AUSIERLRERI BB EERIEL ALY

the sem GEMEWCHALed BHRISinlRuRE r@8dsVife ShGYE Eépa?zg te %b ng?tg\?gsh ttﬁg%sla Pﬁc[&%@ the

sem conductor |ayers are doped wth the inpurity ow ng the

i mpur i t ybopl@nptebk Bvdeassnd RERUY hawag Al RRBENPASH SASient BR R ¥PESimilarly,
| ow-concentration i nmpurity regions ave a concen? ration aradient simlar to

that of thée is Aotcd@e boedvrdtensent thatdhaintMBthink Yedi®M Ab HeALY-c#Rentdsiitg t he
first co_nduc.ti ve | ayers as - :
impurity regions.
15 Then, the region other than the pixel portion 94 are covered by the mask 146 and
third etching processing is conducted. The metal plate, the glass plate, the ceramic plate
and the ceramic glass plate can be used to the mask 146. The upper view of the mask 146
is shown in Fig. 16. In the third etching processing, taper portions of the first conductive
) layers which are not overlapped with the mask 146 are selectively conducted dry etching
20 to eliminate regions overlapped with impurity regions of the semiconductor layers. The
third etching processing is coriducted by using an ICP etching apparatus, using, as etching
gas, Cl; having a high sclection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl, with a flow rate ratio of 80 (sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure
25 of 1.2 Pa. AnRF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample

stage}, whereby a substandally negative self-bias voltage is applied thereto. In the third

etching, first conductive layers 124c and 126¢ are formed (Fig. 2B).
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masks with respect to an inpurity elenent, an inpurity elenent providing a
p-type is added to formp-type inpurity regions 148 to 150. In this

enbodi ment, the p-type inpurity regions 15 148 to 150 are fornmed by ion
dopi ng usi ng di borane (1321-16). In the first and second dopi ng

processi ng, phosphorus is added to the inpurity regions in different
concentrations. However, by conducting doping processing so that the
concent r at i ¢ efanyde ohcdrehoneg a2hirkeBaQ; grocRs i shORA ACNAs émbeaditdear. Thgi on,
whereby they function as a source region and a drain region of a p-channel
TFT. Thubjrdtehareg psocas ipnobt@mduckal iFtidrd ermoneed torobectcase of using t he
condition of preventing a decrease in film thickness in the second etching
processi ng Maxt, bx srmpicendigrot hgers aslee astivabiverg oSEehsnet dii Isgre gasyed winh or der
to facilitate doping of boron, etching (reactive ion etching (RIE) using
CHF, gasdistfonpskshiddrformed e thind mﬂhatcilhgogrraphv-lbmdw thye conditignt edrcbédiong t he
third doping processing. 25 Then, as shown in Fig. 2D, an inpurity el enent
added’ t drecesHing siropgnegdt br theahisd doping aredering 8- yIhiERIEiY vegignsd 49 g0 150
CondUCtﬁglgé t hermal anneal i ng using, an anneal ing furnace. | Therwa

anneal i gigasPsENHaHER SpRYriEregions ad lgwremeentraiion ERPYNLY segiow) g 95ped i n a
39 0 nitrogen atnosphere havi ng an oxygen cancentration of 1 _Pn1or ess,

or ef er abiPy WG (i INGRITIG S SETERt { HoEihRh GAPREREY DA 0T VREY SWPPSTE gRABE ed by

EHE St AT AN T R R
h inth i i i I t diff d;th h. t he.

SEE TR e B SRS R

COPUSH ARS8 EPRFEPLS RO, AN Mg U kel SR D

the abo"le‘v%EEx‘?ﬂ?&‘?or?ﬁﬁg&r{@@i r?.%it)ﬁ{: hEHEL HRGGrOnler SRk AL Yffilalbs HRE of the

crystallrzation is gett e Inpurity regi oh containing phosphorus

10 of high £aRGEREaLiAon WRSHEY Yedohl GHE12090N0E8RE FRL ARNCAriukAGe layers as

sem conductor layer mainly to be a channel formng region is reduced. In a

TFT havifgsiad withae§Rkt {PdMin i fep e AR nt, RHSmpurity element providing a p-type is added

to form p-type impurity regions 148 to 150. In this embodiment, the p-type impurity regions
15 148 to 150 are formed by ion doping using diborane (B,H). In the first and second doping
processing, phosphorus is added to the impurity regions in different concentrations.
However, by conducting doping processing so that the concentration of boron becomes 2
x 10 to 2 x 10*/cm? in either region, whereby they function as a source region and a drain

) region of a p-channel TFT. Thus, thete is no problem.

20 Furthermore, in the case of using the condition of preventing a decrease in film
thickness in the second etching processing (:for example, in the case of using SF, as etching
gas), in order to facilitate doping of boron, etching (reactive ion etching (RIE) using CHFE,
gas) for thinning the insulating film 106may be conducted before the third doping
processing.

25 Then, as shown in Fig. 2D, an impurity element added to each semiconductor layer

is activated. The activation is conducted by thermal annealing using an annealing furnace.

Thermal annealing may be conducted at 400°C to 700°C, typically 500°C to 550°C in a
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produced, an OFF current value is decreased and crystallinity is

sati sfactory. Therefore, a high electric field effect nobility is

obt ai ned, and satisfactory characteristics can be achieved. 15 Next, heat
treatment is conducted in a hydrogen atnosphere to hydrogenate the

sem conductor |ayers. Plasma hydrogenati on (using hydrogen excited by

pl asma) can be used as anot her- net hod of hydrogenation. In the case of
usi ng | asebgamnneabsphgredsivitperactyoytbwrendation of depinr adbs, pleérablasdrpdm ght
such as excinmer laser and YAG |l aser is radiated after the above

hydr ogenatlesn.In2BbisNextodiraepl, at tivagioarieo cesducopkbpbéanrdasmenar atd Bd°Guor fwiut h
respect to both the surface of the source wiring line 126 of the pixel
porti on l88s. lasdad hethetreatonodealing bbacamnesling raleamhmﬂal aporaling fRTA) gan 7A
shows an upper view of the term nal portion just after the plating process
oper at i dw appliedrri ed and Fig. 7B indicates a sectional viewthereof. In
Figs. 7A-7B, reference nuneral 400 indicates a term nal ort| on, and
ref er énce nuheough ag showpr iasdridsawingp Shealurion g owRrctei & wsAnbenegh the an
external termnal. A so, for_ the sake of npl e _expl anations, Fig 7A-7B
i ndi cat e@tb’ﬁ@owmaww aberehy eraee 'aweh%d@egmetn tﬁérnrwaﬁ ua@lzﬂwaﬁaonbﬁkw t he
source W ring a{ngGm |nd|cated|g],g£1 pi xel rilon 403, In this
enbodi nefrﬂncea@a&l PILHEARPHFBCEE s b £PBIFRESIRA AT CERPISH el oyi ng
t he copper fluid % nuf act.ured by ,EEJA . " AB. Cu2 ‘1)1

i ndi cat ed | SN gam'isme al}%’?s‘“‘iﬂt&’[‘}e g’lc Y%f@égglcgble 5 on

is carried out i ther vmrln |ne or, .el W. | at.ed,
21 cous” é“cFatt%}Vséglé’H“ Erblali o SRR i BEAARE et Shuaitlidd RERRORL ST,
i

o saggl O(%t 1508 L&l ent Wa% &rﬁgreg{fl Q%ﬁ({k%ﬁ ?oﬂc%nﬁ'gﬁ?rq H'E)thnse{‘x &)r;t%g&ﬁqzwe? Gt rﬁﬁp’

t he nimhg e esare € separ rom eac
ot her. t r U
ik M 08 ey SR ' i g

coverin %&Hﬁcé&) Qﬁ@FMuﬂrf&& Jame%s dedrel i aaawstamm&oirs @ﬁ%fac?@ryt mréfbﬁ,sg

interla Insul ating f 5, an inorganic insulating film 10 malnly
cont ai ni {gh Sd1kdceie NdIRYefRet %Hﬂﬂﬂxeﬂ obieikkd, andeaaTELbAt EhdayRHstidst@bing

film 156 made of an organic insul ating mat eri al -
achieved.

15 Next, heat treatment is conducted in a hydrogen. atmosphere to hydrogenate the
semiconductor layers. Plasma hydrogenation (using hydrogen excited by plasma) can be
used as another method of hydrogenation.

In the case of using laser annealing as the activation, it is desirable that laser light such
) as excimer laser and YAG laser is radiated after the above hydrogenation.

20 Next, a plating process operation is carried out with respect to both the surface of the
source wiring line 126 of the pixel portion 403, and the &lectrode surface of the terminal
portion. Fig. 7A shows an upper view of the terminal portion just after the plating process
operation is carried and Fig. 7B indicates a sectional view thereof. In Figs. TA-7B, reference
numeral 400 indicates a terminal portion, and reference numeral 401 represents an

25 electrode which is connected to an external terminal. Also, for the sake of simple

explanations, Figs. 7A-7B indicates one TFT provided in the drive circuit portion 402, and

only the source wiring line 126 is indicated in the pixel portion 403. In this embodiment,
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is formed on the first interlayer insulating film155. In this enbodi nent,
an acrylic resin film having a thickness of 1.6 Amwas forned. Next, a

pi xel electrode 170 nade of a transparent conductive filmis patterned on
the 15 second interlayer insulating filmby enploying a photomask. As the
transparent conductive filmwhich constitutes the pixel electrode 170, for
instance, 1TO (alloy made of indium oxide and tin oxide), an alloy nade of
i ndi um 8% BRURSIPECRS epErao Wi Fatedzay byzemploviegi de (anwey plasivg ﬁwé li ke

b I d. whi | d i | at.i filmi | ect.i
ot ohed SRNBrsng B RO AESRIL0 ] okt Beicarslib omiestpls o Bl od t o
th ti i it ions (137, 138, 148, 149, 151, 153, 15 i
f ofn{eg;s@ﬁa'&ﬁgﬁlwéegeéggé%}eﬁpg%cque g4k ﬁgém& WirgSnes GF Blectrogesi wggqhi ne
126 of tk i I ti is f d; d th tact hol ich i
oo B b B bRl st B b NP BaS TaREOaEE m dysiR re
hol e .which i h t h trode 125b is f d. 25 t,;.electrod
hol e [RRASSi, P Bl R OHE R b T B B g o0
regi Onsel(eé&%de 28 cud Gl so]fgg% g% %Jb%g@e%ﬁ?{gﬁeeacw&l'\ 9 AltdMfa {eﬁ, N&ndld \{gcg?tlt {)CU' t

2 Al
are forne el ectrodes are el ectri ca connec

both th nkwget%r&@(gbgﬂsiﬁg’(?héé‘;lﬁ%glézﬁl?%r#”p“ri ty region 153 are forned; an

el ectrode nnection el ecfrod ormed which electrically connects

the i npuri t k2o @ kB SRuIGARS filrh ‘ltjﬁéal?ab?é)w &ReHRIUANsduPcd PRinaARKY C€

wiring line 126 of the pi'xel portfon; a gate wiring IfTne 162 which is

el ect ri gafelyixed RTHRELE AL BistRG i9@HSy @ Rl RGGIhI45) & ihOF AR inRAiR A a
{,ﬁpam tor wiring line which is 5 electrically connected to the el’ectrode

Shig s nfa@klpREntaMhise silidoRimeslbetlngdbyedde 170 is electrically connected to
the inmpurity region 153 of th pixel TFT 206 by such an el ectrode 163 which

is made in blekt,ackcoid Mhraddet sisodeibk dibpadoQnadet df ahhitgamt xehilaeihgahaodsl 170.
Al so, this pixel electrode 170 is electrically connected to the inpurity
regi on kF6rrodd drhéhelfindtdiredapapaaidcong 27 56y Iranhit dneiodbhest, nodayi6é@sintfilmh i s
made 10 in contact with and is overlapped with the pixel electrode 147.
having a thickness of 1.6 pm was formed.
Next, a pixel electrode 170 made of a transparent conducti\-ge film is patterned on the
15 second interlayer insulating film by employing a photomask. As the transparent conductive
film which constitutes the pixel electrode 170, for instance, ITO (alloy made of indium
oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In,O, - ZnO), zinc
oxide {ZnO), and the like may be employed.
) Next, while the second insulating film is selectively etched by employing the
20 photomask, a contact hole which is reached to the respective impurity regions (137, 138,
148, 149, 151, 153, 150) is formed; another contact hole which is reached to the source
wiring line LZ_? of the pixel portion is formed; and another contact hole which is reached
to the gate electrode 124 is formed; and also, another contact hole which is reached to the
electrode 125b is formed.
25 Next, electrodes 157 to 160 which are electrically connected to the respective impurity

regions (137, 138, 149, 148), and a source wiring line of the drive circuit are formed;

electrodes 169 and 163 which are electrically connected to both the impurity region 150
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Al so, in this enbodinent, such an exanple is shown that the el ectrodes 169
and 163 are fornmed after the pixel electrodes have been forned.
Alternatively, the contact holes are forned and the electrode is forned,
and thereafter, the pixel electrode nade of the transparent conductive
filmmy be fornmed in such a manner that this pixel electrode is 15
overlapped with this electrode.” Also, the inpurity el ements capabl e of
appl yi ngndtibe fmpyiie regien 488 et founed anredespedt (wenet ipuelct yode dibdnsfodds] 136,
144, 145, which nar function as one el ectrode of a holding capacitor 207.
Thi s holvehiply cleapicelly sonipow the impemidegign &F behicbdesstitafa a amdcd R5maonhect ed
to the capacitor :riqgiline, and al so by a sem conductor |ayer, while an
i nsul at iSAYICE; Visngoee b pk the prehpowion; @l get mitngrinbdi6? wikichas thetrically
above-descri beqd ma ufacg#ring method is carried out, both the drive circuit
201 and CRECPER &P tB%S?‘ie capmleckldt ipdomdnand alotheapasiver Wi lingt whiciiie
drive circuit ,201 contains, the C@gﬁ jrcuit 202 constructed of the
n-chéhn@#xF?ﬁﬂﬁf@?“§@§géﬂahqE%C$Q‘%H%%Héﬁ“ﬁ? e TFT 204. The pixel portion
205 cont ai ns,t he pi xel TFT, .made of..the n 25 channel TFT and e _hol di ng
capacit or 26\718?’fégxéieée.“?éf.%%tlsn‘gﬁwal%%o% tPHE? ‘@H%Wareg@ﬂﬂés okt i s
referred.tq-asr ractihve matri strate" in.this specificgation, for the
sake ofqn%%nven?@%%%.“ﬂbm$F%Fn &?gagWLE%ﬁEP“@FéQF?%?C'WHF@ ihg e HEPET xe
portion ACt | t4rA~X bstrat nuf actwured in fhis enbodi nent. |t
Phoul o At HSrRet el ted 1707 B TR Bl BRI Pl el PR RS ar
enpl oyed, . aSy; sef i i: : L n i.n_Fihg. 4
g- n%bg)n o Ak %%}gl%?cz{stﬁgﬁla?@? '&f{@“‘ﬁgg SR ol hSh'id mgl‘lc.

I
otted | ne corresponds to a

£d Fig. 5. . B .
:‘2:3(3'[ ionah cuhew W‘itﬁ“ﬁ%ﬂé@b%@a egﬁg{hegleldiﬁﬁ eficfiodl 4% 9. 4. The dotted Iine

B-B' shown in Fig. corresponds to a sectional view taken along a dotted

line B-B' ofAlkd, 6 s eibS&meRl Suck ah%xaﬁ[ﬂle‘i@ﬁﬁﬁvnvt{hﬁ‘("t}féfe%%&ﬁ)cfﬁgtlE‘)@mF%f I X

substrate obtained just after the source wiring line 1 of the pixel is
formed. afh@riid eftesthe polelitlec@bddshiage BARAGHRRNA ST IBRUY, AR B6:adcdHbISUsh a

manner that while 10 a black matrix is not enployed, an edge portion of
the pi xébrnedceahd atle elelrdde Brioangschrdd txeeafter, the pixel electrode made of the
transparent conductive film may be formed in such a manner that this pixei electrode is
15 overlapped with this electrode.

Also, the impurity elements capable of applying the p type are added to the respective
impurity regions 135, 136, 144, 145, which may function as one electrode of a holding
capacitor 207. This holding capacitor 207 is formed by electrodes 125a and 125b connected

) to the capacitor wiring line, and also by a semiconductor layer, while an insulating film 106
20 is used as a dielectric member.

While the above-described manufacturing method is carried out, both the drive circuit
201 and the pixel portion - 205 can be formed on the same substrate. The drive circuit 201
contains the CMOS circuit 202 constructed of the n-channel type TFT 203 and the p-
channel type TFT 204. The pixel portion 205 contains the pixel TFT 206 made of the n-

25 channel TFT and the holding capacitor 207 (see Fig. 3B). It should be noted that such a
substrate is referred to as an "active matrix substrate" in this specification, for the sake of

convenience.
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overl apped with the source wiring line 126 in order to shield spaces anong
the pixel electrodes. Also, in accordance wth the steps shown in this
enbodi ment, a total nunmber of photonasks which are required to manufacture
the active matrix substrate could becone = 15 six. A description will now
be made of steps by which an active matrix type liquid crystal display
devi ce may 2& rrgnuf actured fromthis active matrix substrate obtained by
the above nERhdd AERBPery e tqrdrdicatingshsi pixel porian olthefatvemiaugx sitepste
After the ac%ive trq§‘su strate fﬁrqﬁg(ﬁgger such a condition of Fig. 3B
has been OSSR Byt smbrEngt i Brshouidyalo1by gotesy Had ha sahiesrekaenace

Subst at S} Shdvadh g 3B ARSmROHRoredb gor mfoing e Smmicg wnies be

e I
B e R e R S A
nstead of CRearIc oy SRRt LsHlaRth RiePd R Redr oL Bilern abSopR LR '

pr epar edgn Aps& BEw i ke \i | b r A3. 0 substrate...n
this color T ?I ter, ‘a co%cor‘%&g %tg%esgﬁc'bagggh@%dﬁ?ég{%t&%é ﬁ]?%?oéﬁr%egwfr gP‘esl&?
art-, arppitggixeliinfopRegespondence with each of the pixels. Aflatting film
304 capabl e of covering this color filter and the light shielding |ayer
was provi dedThNpikel stAuct QNS ks @{n%amgﬁ,i&%m@fﬁ%rai inBuch %@9%&%& it while

conductive filmwas formed on the flatting f1Im304 in't I xel™ por

‘arfd G0ansbhek noitiie i @iticaipléyddmBOG MRS OHNBE PR 8R-88ld I B SULLAGS! d[%fbet he
counter substrate, and then, the resultant substrate was procesSed by the
rubbi ng probepsd ogdr aid sourcd vering ik 26he @ele v& sHRIT ipacSYBRIon3! G il i ch
the pi xel portion and the drive circuit are forned, and the counter
substr at €e@®@dear e adhered to each other by using a sealing material 307.
Wiile a filler is mxed into the sealing material 307, these two substrates
ar e Also, in accordance with the steps shown in this embodiment, a total number of

photomasks which are required to manufacture the active matrix substrate could become :
15 six.
A description will now be made of steps by which an active matrix type liquid crystal
display device may be manufactured from this active matrix substrate obtained by the above

method. Fig. 6 is used to explain this manufacturing steps.

L\M/

After the active matrix substrate formed under such a condition of Fig. 3B has been
20  obtained, an orientation film 301 is formed on this active matrix substrate of Fig. 3B, and
then, the resultant active matrix substrate is processed by a rubbing process operation. It ©
should also be noted that in this embodiment, before the orientation film 301 is formed; a
spacer having a pillar shape was formed at a desirable position by patterning the organic
resin film such as an acrylic resin film in order to maintain an interval of the substrate.
25  Alternatively, a spacer having a spherical shape may be distributed on an entire surface of
the substrate instead of the pillar-shaped spacer.

Next, a counter substrate 300 is prepared. A color filter is provided on this counter
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10 adhered to each other by maintaining an uniforminterval by this filler
and the pillar-shaped spacer. Thereafter, a liquid crystal material 308 is
injected into the space between both the substrates so as to conpletely
seal these substrates by using sealing agent (not shown). As the liquid
crystal material 308, the known liquid crystal material nmay be enpl oyed.
Then, either the activef_ mat ri X s(gﬁqstrate or the counter substrate is_ cut
out so aYPHEFoIHENS laitilgp asolased liyprS02 andaicht shidldinglper dimg apangat n
which is _provided so as, to,per-farmth | at | ng, . process _operation is cut
out. Fig® Cgﬁe?@ngﬁn%%fﬁealﬁﬁf%?piﬁ 5 Adveria fl#ﬁt%@%&ﬂ@?%}ﬁpécwwgmw &lepl ay

Sert o0 TS SRR S R, B TPt R b
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A, gk AR R LR S G0 T M SOt Pt Bt RLI D, 192,
199,10 583, 0Bt g G SO AT AL SEL gy comneet o0 <

el ectrode 40% WG dhs a&[&%ﬁﬁgg%lﬁﬁ\?g@} ﬁ%ﬂ%ﬁ@gi@&?&?ﬁ&aﬁﬁﬁd Q0 ik Suir 25

exposed, and a transparent con or ned. ernore, a

pol ari zaké ehnRldatad 309 c@?ﬁte% g@oskﬂalfeeww LR RIHPE! id/eﬁhoaﬂhéﬁﬁ¥ BYindSi Agitde

technique known in this field. Then, an FPC is adhered to the éxpose

porti on rdeRRIBIM eV hde b Gillot B alixRPhkd 81 s@ﬁ(lir@%mh&}’ihﬁﬂ)ﬁ, RigesK RRWBLEsEG AR Igue.

«’S)g 8C indicates a sectional view of the Tiquid crystal display device

t er0 t hethERQ 14 0achabicPpaRaideliemedntnebah threRal 1B thigTdlcRomMd tHe AMaldhppet Vi ew
of Fig. 9, a construction of the liquid crystal nodule manufactured in

accor danpecan Thetehfeqhdiyaideepeainnadrinli 3@8neinjoatdd inherhdepsde Heedleer ot bleul d - 5
be noted the sanme reference nunerals shown in Fig. 6 wll be enployed as
t hose f enbstoeenti avgo thaphache sexb npoaeulissratas bFiuging Sealing dgher (opehowhevwiof t he
liquid crystal module shown in Fig. 9, such an active matrix substrate is
adher ed the lquidergealtmargrinted0sy the kigpor liquid heyswbmateial maydereatmoddo Thiser e t he
color filter is provided. On this active matrix substrate, there are_forned
the pi x&ithgbiheagHye matrix substrate or the counter substrate is cut out 5o as to form a desirable
15 shape. In this case, the dummy pattern which is provided so as to perform the plating
process operation is cut out.
Fig. 8A is an upper view of the active matrix liquid crystal display device after being
cut out and Fig. 8B is a sectional view of this liquid crystal display device, taken along a
4 ) dotted line D-D'. In Figs. 8A-8C, reference numeral 400 shows a terminal portion, and
20 reference numeral 401 indicates an electrode which is connected to the external terminal.
Also, for the sake of simplicity, one TFT of the drive circuit portion 402 is shown and only
the source wiring line 126 is shown in the pixel portion 403 in Figs. 8A-8C. Also, the
electrode 401 is electrically connected to wiring lines 157 to 160. In the terminal portion
40, a portion of the electrode 401 which is processed by the plating process operation is
25 exposed, and a transparent conductive film 404 is formed.

Furthermore, a polarization plate 309 and the like were properly provided by using the

technique known in this field. Then, an FPC is adhered to the exposed portion within the
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10 the drive circuit, an external input termnal 319 used to adhere an FPC
(Flexible Printed Circuit) 321, a wiring line 320 used to connect the
external input termnal 319 to input portions of the respective circuits.
A light shielding |ayer 303a is provided on the side of the counter
substrate in such a manner that this light shielding layer 303a is

over | apped w the gate -wring-Iline-sjded 15 drive circuit 20la. Another
ti ght sIFF%I“&?L@OfIUQV@IV e?ﬁé“éY‘P%t vekconiaupelig e indicatipa sestionalvieubt r at e

in such t hi i g ayer 3 3a |s over |l apped with
t he sourtgﬁ IQW$ hﬁ SR ‘H"é‘&i %%WB ?F&c‘&% has een adpersd thtI*Ie'tohe color filter
302 whi ch |%?row ded on the sjide af tSJIe count er s%é [i 3 on the |er
portion 205 tp.fgngln&mtosqﬂ PRET KW G5 ARERETHEUORG) SRedd féﬁéar‘?ﬁ& lof the

d G dth I ded
o cor t dSSbnielindr A wE L avvdisied gty S ‘Efﬁf‘%idc% wd '
dul I I h t
formen R CholRY she SpAR RYECROCREREEA" shoRan £ oF al sy vsiored & aa'cf?%'fém
t he col Qfeﬁgnhgﬂ?ésa%e dﬁﬁ(ﬂ{et%)tst ofblgrg and the colored |ayer of bl ue (B)

col or. 0 assune Hlede Tol ored | ayers of the respectlve col ors

may be arbi 1 gid hypRiARNEGe 1Eid &ggtgf ﬁo?ﬁ?@ Shok DG ?’%Lersufch Lh&tyd ve mfltrw

provi ded on the counter substriate so as to reali ze col'or

but t he sprREROLs AdNEEH F@ANThE %e;ano &ae&&pﬂ?d ReiRtQupiian ?tpat@%bb\(ﬁmeq@tcﬁé X

substrate is manufactured, a color filter may be orrreg on this active

mat ri x suhstil@t 8.prdEdAl.sOn thtagctmgﬁtm%m@k@megthkaa/ﬁra fREARd Be Br&vb&%%n
rb tween the adjoining pixels in the color filter so as to shield the [ight

tie phadavethetit dmexctitel Hpspkanmiid @10 teidtaké ¥8IFPC FlexdibleMrinred
shiel ding layer may also be provided at such a region capable of covering

the driVercut)ridii b.wihg éinad0usty ro somee: tieexregiabmhpapabhigaol 1cevepung t he
drive circuit is covered by 5 a cover when the liquid crystal display

devi ce ipsrtésaftthedespectivediispitay unit of an electronic appliance at a
succeedi ng stage, such a light shielding |ayer may not be especially

provi ded. ALK t siedding If%’eag@iaﬂepmdadprsnhbstdmtf ¢hd eoumsensubstrare el sudbhve

l'i ght shielding | ayer formed on the active natrix substrate. Al so,
an FPC 33900kl thig ]&htb%ﬂ‘%d@&%@ef BP3a wraredapwad; vightthe eateswitligelireasided t he

15  drive circuit 201a. Another light shielding layer 303b is provided on the side of the counter
substrate in such a manner that this light shielding layer 303a is overlapped with the source-
wiring-line-sided drive circuit 201b. Also, in the color filter 302 which is provided on the
side of the counter substrate on the pixel portion 205, the light shielding layers and the

) colored layers made of the red (R) color, the green (G) color, and the blue (B)-color are

20 provided in correspondence with the respective pixels. When the liquid crystal module
actually displays thereon an image, a color representation is formed by three colors
constructed of the colored layer of red (R} color, the colored layer of green(G) color, and
the colored layer of blue (B) color. It is so assumed that these colored layers of the
respective colors may be arbitrarily arranged.

15 In this case, the color filter 302 is provided on the counter substrate so as to realize the
color display mode, but the present invention is not limited thereto. When an active matrix

substrate is manufactured, a color filter may be formed on this active matrix substrate.
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10 external input term nal by enploying ani sotropic conductive resin.
Furthernore, this FPC 321 is furthernore reinfornmed by a reinforcenent

pl ate so as to enphasize a nechanical strength, Also, in this exanple, al
of the drive circuits are formed on the substrate. Alternatively, severa
pi eces of I1Cs may be enployed in a portion of the drive circuits. 15 The

| iquid crystal nodul e manufactured in the above-descri bed manner may be

enpl oyed as Afissphalighthiesding layarI08uspr0ided bofweeh eled 4 BHinthaR Rl ANBESoloMien
this liquid crystal .rodule is assenbled, a back light 3 10 and a |ight

conduct ifdgrpbaiseo Shitldatte lphovt dedplavhbdier than devbsesy Ryioa. cAlkemnagidy, an
active matrix type liquid crystal display device indicated in Fig. 6 may
be accortjhi shiettling tayshoa dlsal teoproeidedtae dudthatreditie combbr oB3d R cting adhdried to
the liquid 20 crystal nodul e by enpl oyi ng adhesi ve agent and organic resin.
Al so, whmiuitheAlsubstivey eine thaddgore dapabld dfecoveting dre Givestircaids chethl bhe
substrate and the counter substrate may be surrounded by a franme, and a
space’ bexswenwhhe thalimptid arvetabdidplonilevite mmsseindled dslaglisplivtumit ofagariéararési n so
as to adhere this substrate to the frane. [Enbodinent 21 25 The present

i nvent i GRPliangecdpsrecteipgsinge, aich adigbeshigldingdayer mayaot he pipeeiallppravidsd. i s

f or med b‘% way, of such a different step fromthat of a source wiring |ine of
a drive ‘bpctihen thesaqtiyermpsixeiboar genmangfagryedribadicheshicldinglavarmgy b t he
prior agt vviCLI n]i?w be ex Iai“nEd with J reference to Fig. 10. It should be
under st dB8A"EhER ' aERE. 46X SYRIYA hr ee pi eces of source wiring lines 91 of
t he pi xel poytion, i eces liensg 92 are

| h f i ri
__,ﬁhspl ayed f L5t Eggfeg gﬁcéﬁl%‘{'ﬁ%gi@ﬁ B\Tesgl,m g%tgeasvgmgr%ggw i Mearechs thy of
N i | i .5 d f. band sh ich ar. ted i | el
B A A PG T RSB, AR L,
i Iy .pi | [ i i0.. 10 i bl .
bonat rudtit P lelmidre MR BRARLAEN! BRte {4 & idniifisBadBihanicql

bl ock cqpgappyction contains a source-sided drive circuit 93, a pixel
portion 94, and a gate-sided drive circuit 95. It should al so be noted that

an Also, in this example, all of the drive circuits are formed on the substrate.
Alternatively, several pieces of ICs may be employed in a portion of the drive circuits.

15 The liquid crystal module manufactured in the above-described manner may be
employed as display units of various sorts of electronic appliances. When this liquid crystal
module is assembled, a back light 310 and a light conducting plate 311 are provided, which
is covered by a cover 312, an active matrix type liquid crystal display device indicated in Fig.

) 6 may be accomplished. Itshould also be noted that the cover 312 is adhered to the liquid

20 crystal module by employing adhesive agent and organic resin. Also, when the substrate is
adhered to the counter substrate, both the substrate and the counter substrate may be
surrounded by a frame, and a space between the substrate and this frame is filled with

organic resin so as to adhere this substrate to the frame.

[Embodiment 2]
25 The present invention is featured by that a source wiring line of a pixel portion is

formed by way of such a different step from that of a source wiring line of a drive circuit.
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10 expression "drive circuit" inplies such a general terminvolving a
gate-sided drive circuit and a source-sided drive circuit. The
source-sided drive circuit 93 is provided with a shift register 93a, a
latch (A) 93b, a latch (B) 93c, a DA converter 93d, and a buffer 93e.
Al so, the gate-sided drive circuit 95 is provided with a shift register
95a, a level shifter 95b, and a-buffer 95c. Also, a level 15 shifter

circuit feyhibembodiviedrch Bfer@RPoldi€dnatich of Ble 3% ANdiItAS, B AAQRYE (Ju% .

93d, if necessary. ALso, in this enbodi ment, as represented in Fig.

contact pdetehonto Sigol8sdnshoudébweadetshRdsdUt GEFSI 08y tvee SlecbUbt sodneand
the pixel portion 94. This is because the source wiring lines of the

sour ce- siwitén Hnew 81 aif ribui gixelngbrtibe, selivel thrae pRtes of ghhewRintelierdHP QL i On

are formed in the different processes. In accordance with the present

i nvent i oflisplenes fos dur dcewil simdicity.naopthetshercpiwihg fnsstdl e chepikelrpBedodh Are

accordance with the different process fromthe process for the source

Wi ring | mads obbandshappamducls prteldcateil e peiatleliict edch cohetennd hatinterenl aplcatd ng

process qperation is carried out with respect to the wiring |line using the

same natiEes spuree witiag lings $lhis equalgoelinixalipidh, and then, this plated wring

line is covel; eg b]l\(/jhﬂ gS mat eri al__having a | ow resistance value. Al so, in

order to perfsPaitidhalse,pappryl hip&igs 40dpabinckgwnsangtiar useHgogealizea digitilng

| ines of, .the pjxel rtion . are connected to each other by enploying a

Wi ring |ﬁiﬂ‘ée-§&ttb§|eﬁﬁf “E%‘&lht‘n%glaclﬁﬁ?méﬁmflﬁaﬁowms@fSOWés% e§dﬂWéé¥fF¢ih%§,

becone the.sgme [ﬁOt grti a ectrode for mng a plating
600

l,, d 0 f
Iﬁocess OBEY: T pFB@i%gn?'Saéggj,“‘ieh@rct‘%rr Pnaf SWIB%)WO 8otdnthag py

t t n_.ot her .h | oyi iring ljr ttel and an .
o ootP oaa SRRt PtpidmgBN Btk A e drdlobtb fplytihitie SR oR G sens g
10, the ?L&&Eé’gﬂgagﬁ@iﬁ&&tperformthe 5 plating process operation are
ed.

separately provi eérnatively, while the source wiring lines are

connect ed byrf, %u‘s%é’—giﬂgd Babd &F Qe éﬂgpgc%%ﬁﬁga q rl?gelst\é\{' (Fjeaggll%tlag?éf %nbe

processed by the plating process opefation by a singte e one

time. Alshici2(BP9d aIJA B8nshaw3tN i Sbufd LANHIES HheSaR- St B Ll QR O7
of the substrate, and indicates such °
95 is provided with a shift register 954, a level shifter 95b, and a buffer 95¢c. Also, a level
15 shifter circuit may be provided between the latch (B) 93¢ and the D/A converter 93d, if
necessary.
Also, in this embodiment, as represented in Fig. 10, a contact portion is present
between the source-sided drive circuit 93 and the pixel portion 94. This is because the
) source wiring lines of the source-sided drive circuit and the source line 91. of the pixel
20  portion are formed in the different processes. In accordance with the present invention, the
source wiring lines of the pixel portion is formed in accordance with the different process
from the process for the source wiring lines of the source-sided drive circuit in order that the
plating process operation is carried out with respect to the wiring line using the same
material as that of the gate electrode, and then, this plated wiring line is covered by a
25 material having a low resistance value.

Also, in order to perform the plating process operation, all of the source wiring lines

of the pixel portion are connected to each other by employing a wiring line pattern in such
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a place which is cut out after the plating process operation has bee
performed. 10 Al so, a pixel portion 94 contains a plurality of pixels, and
TFT el enments are provided wthin these plural pixels. Also, in the pixel
portion 94, a |large nunber of gate wiring |ines which are connected to the
gate-sided drive circuits are provided in parallel to each other. Also,
the termnal portion is preferably covered by a material having a | ow

resi st arcmanatudiat albf thespiatienling bocans depanat porendis, GaT4d decstde 9 fob
respect to an electrode with enploynment 15 of the same material as that of
t he gat epasfasmingaiplating percastipesitipn ispgatdeds idded der feveiral peuich aeesimahde be
provided at the opposite side of the gate-sided drive circuit 95 while
sandwi cHiongeelsd e other by onploging Alveting line phicervas®l atheltctrdbe fdr éxeeudig cui t

is driven jn the anal og manner, a sanpling circuit nmay be provided instead
of the I%Plé‘lﬁméiﬁf@%ﬁsﬁ opotiph is pEtickdal BoFige 1Aothedelt¢randes hised errpedomente 2 may
be cogbigr;ied with the enbodinent 1. [Enbodinent 3] In the enbodi ment 1,
such an RISAMHPOCES QRsERtioR: e seopiatelyi rrovided. dprsnatieiy, ivdnlei the setcestifivel v

et ched axwae)ﬁ/ In this gﬁo&:errem 3, no etching process operation is carried
out. 230 HRSIPGEHED WdEesYEBE PHEA s the soBpgaied spitge [ wippg tlineh naty bai s
enbodi nent 3 icﬁbdiffelrent fromthe enbodiment 1, qnly such a pixe|l portion
i s indi CAPEFShOESPIARARIPCESS ORETAHIP DY tREF Flsstrode vathin ORe seexaAlpi & t hat
the thir t:Ghi.n [ OCESS eration of Fig. B. of the enmbodinment 1 is not
car 11 oo SufRuTHls o B0 SRR RS Al B blling 7 i il e s il

0 e el ERE ol 00 GRIR el g, L NSRRL RN, EORUELING ([ 11 Fio

A1A, a structure o C ate el ectrode

708 ©apdr o pers SRR ordie Byl PR RGBTl o B by £

over | appgichitichseldMal PRUEI AkolRIhO Bixel BVcloR SRNIWLEN AECTN
film It should gatal R hae TRaTPrel é‘Sﬁﬁé??‘l\é@é@ %3%?%3*‘%69 Thae7os
havi ng tWiach aReonnRrcHito TS SRESRRAARTe bRCLIRELE bIRHILBAMEITY & dRYSihd24a of
t he enbodi ment 1. Note,
Also, the terminal portion is preferably covered by a material having a low resistance value,
while plating process operation is carried out with respect to an electrode with employment
15 of the same material as that of the gate electrode.
Alternatively, a gate-sided drive circuit may also be provided at the opposite side of
the gate-sided drive circuit 95, while sandwiching the pixel portion 94.
Also, in the case that the drive circuit is driven in the analog manner, a sampling
) circuit may be provided instead of the latch circuit.

20 It should also be noted that this embodiment 2 may be combined with the

embodiment 1.

[Embodiment 3]
In the embodiment 1, such an example is indicated. That is, the taper portion is
selectively etched away. In this embodiment 3, no etching process operation is carried out.
25 It should be understood that since only a pixel portion of this embodiment 3 is different

from the embodiment 1, only such a pixel portion is indicated in Figs. 11A-11B.
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10 reference nuneral 701 indicates a source wiring line; 720, a gate wring
line. Also, Fig. 11B shows such an exanple that the resulting liquid
crystal nodule is made of a triple gate structure. In Fig. 11B, the first
conductive layer 804 is overlapped with inpurity regions 803 and 805,

whi | e sandwi ching an insulating film Also, a first conductive |ayer 807
is overlapped with inpurity regions 806 and 808, while sandw ching an

i nsul ating 16hisembodamchid i§ suchtineancpe thyerhealyied e@hthd fFoeespappedo s h
impurity_regions 809 and 811, while sandw ching an insulating film te,

r ef er encéb plithsremb@imennbiscat estiad sourlodigiliifng ghicrndec iy of heivel AT 109
process); 820, a gate wring line. Since the triple gate structure is

enpl oyedforms gt sfsgadadRP canstrureedpis vanspertntcandudverfdduced. Al so, since
the width of the gate el ectrode is nade narrow, for exanple, 1.5 20 gm
the OFF- cur riénbigndiApe socewrerof by waselerrodhvulitferans éroab olve gmetabd: ttchlat
this gbnbodi ment@; may be freely c%znbi ned with either the enbodinent 1 or

t he erbotiTHREHEE o thepmbriiment Laandrpee Erbsandusiivellawio s ? sueh?hoex anpite
that the active matri ubstrate used in _the 25 transm ssion type |iquid
crystal B‘i’%fﬁ}saf‘sofé’%‘@gﬁ%@ BicRBauCUMS laves 1B avererred widh che mapury restampl e
of a reflgqti on, type I]:'qqui d c,rﬁihal di spl ay device. It should be understood
that siné@ gFneichne shemsulsEpe iR of this enbodinent 4 is different from

th nbodi tel, I h i xel ti i s indLcat in Fig..12. As

cubstrate | arhaudt HeRHhal o fik BBORE, ks 102 ARG Ratind vhtibindra o
b | t-h si t hi i 4 : d th

%‘% oot | BBy KB e OB B BT B o ey s e RRRE oot

LN 48t | QReredQ nd - i t r,at e; | substrate,

ot i 1 eselbrei ndrBE RS P in o SRR IR T T E R o h Sur face

ther eof ey kR erpatbelacrenmlakede dfk the Ll BYSH AR DAL WIRE

white a plating process operation IS carrie accordance wi

enbodi Nedita hrifle gt §ifu@Btci B BigSOUS Ce Wirkd J&dh{:ﬂ?& b9 dog éf&v%ﬁagpe%i%feﬂd 10
interlayer insulating filmis formed, the resultant substrate Is patterned
by enpl oytipigitpregions 803 and 805, while sandwiching an insulating film. Also, a first conductive
layer 807 is overlapped with impurity regions 806 and 808, while sandwiching an insulating
15 film, and a first conductive layer 810 is overlapped with impurity regions 809 and 811, while
sandwiching an insulating film. Note, reference numeral 801 indicates a source wiring line
(by the planting process); 820, a gate wiring line.

Since the triple gate structure is employed in this embodiment 3, the OFF-current can

be reduced. Also, since the width of the gate electrode is made narrow, for example, 1.5

o

20 pm, the OFF-current may be further reduced.
It should also above noted that this embodiment 3 may be freely combined with either

the embodiment 1 or the embodiment 2.

[Embodiment 4]
The embodiment 1 shows such an example that the active matrix substrate used in the
25 wansmission type liquid crystal display device is formed. This embodiment 4 indicates an

example of a reflection type liquid crystal display device. It should be understood that since
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photomask to forma contact hole, and then, the respective el ectrodes, a
gate wiring tine, and a pixel electrode 1406 are forned. The pi xel

el ectrode 1406 is electrically connected to an inpurity region 1405. As
materials of these el ectrodes and the pixel electrode 1406, such materials
havi ng superior reflection characteristics may be enployed, e.g., either a
film15 mainly containing Al. (alumnun), or Ag (silver) or a stacked |ayer
filmof tdndsepirat peitahof thnynbedinsed 4 it diffrent fAota didemBbdiglend Fhntd0210pns a
doubl e gate structure,- and al so has two sets of channel form ng regions.
These chaitedipofwmmsindicagi anFigal 2 over| apped with each other, while

sandwi ching the gate el ectrodes 1403 and 1404, and the insulating film
Note, ref er érceSihsiaieala da2Gubntitcat gsarar gaseawi nhdhg plaste. suBQrdtd may he
accordance with the nmethod for manufacturing the structure of Fig. 12,

si nce t hé™Rpyest Fardermonsesingmhis frebaghimenud romepbides than:fleetion gk diguut ed
at the sane tij a,total nunber of photomasks required to nmanufacture the
act i ve maryal display deyics, stk ds pe specaliulimiration 5 Fof Brbodinenticsh sabufiigs

13A- 13C _show an exanple,og an enbodinment 5 in which a source wiring line
is for wé%th’;F“ STREf AreiRinesesied] pehsirartavhere anfesubativadilmantormed 50 aFigacel 3A
representﬁ sugch ag eéarrpl.e that after a source wring Iine 903 of a pixel
portion S1FCPLMBY B BLSTDtKSY smlaeing process operation, an interlayer

i nsul ati ng fklnHES ﬂggned, an % contact hole is forned in this interlayer
i nsul ating fi18m > dhi¢hed s5pnele that whip & plafing gracesrosrions isgpgiakeedirby a
pl ati ng ti on. First, an electrode 901 of the term nal

@rti on géﬁﬁlﬁéé%eﬁﬁﬁqegleaetmnlf%ﬁémgléﬁgwszfséﬁ Oﬁ?“?ﬁé?urc%fv“&w g’ceel‘@lle%fferréd%um}){z of
asdri ol [ 0N ¢ upce. electrode 903 is forpged at . the sane
Srep o AR IR A bR R SR S P e TG0 4 Tbaot G o el

portion pBAbmSkeSksat h \481116/‘1(:95(91@? S‘mR}/gﬁ @L&Eh{)@el@&g&gﬁ%az} ggtgévﬁ%iigg 1hﬁ,0| e

Subsequently, an interlayer i1nsulating m s Tormne

i s fornednd Wiee! tRcBo8OMGE hreBHEed. STHO E%gpeleétpo& PG QB ﬁgifc%[:l?hgoen%%gtgedg()de

t
901 of the termnal portion 900 is expo Next, only suc e

e .t ioggoto thanphegtre@oe 1909, A @il eHMthea! clRAITOM PR figeIRILESTEed0RY 2
such materials having superior reflection characteristics may be employed, e.g., either a film
15 mainly containing Al. (aluminum), or Ag (silver) or a stacked layer film of these materials
may be used. InFig. 12, the pixel TFT 1402 owns a double gate structure, and also has two
sets of channel forming regions. These channel forming regions are overlapped with each
other, while sandwiching the gate electrodes 1403 and 1404, and the insulating film. Note,
) reference numeral 1420 indicates a gate wiring lifig.”
20 In accordance with the method for manufacturing the structure of Fig. 12, since the

pixel electrodes and the gate wiring lines can be manufactured at the same time, a total

number of photomasks required to manufacture the active matrix substrate could be

reduced to 5.

[Embodiment 5]

25 Figs. 13A-13C show an example of an embodiment 5 in which a source wiring line is

formed by a different step from that of the embodiment 1.
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process operation, so that a plated film904 is forned. Thereafter, an
extraction wiring line, a source wiring line, and a drain wiring line are
formed. Subsequently, a structure shown in Fig. 13A may be forned in
accordance with the succeeding steps of the enbodinent 15 1. It should be
noted that the activation of the inpurity elenents contained in the

sem conduct or | ayer may be preferably carried out before the plated film

904 i s formedig. IB6t expreseherseokanmmiphd (92Qflendi scatesyiaing TRE- 90l §0y pakM | ar
to the enbodiment 1, when the plating process operation is carried out 20

the wiri @grﬂlmméélamirctdasseélbect phdeg,prdiiss Bpwvatibn ben plratl g 1§Ju@atﬁ9nﬂ§§tlsed to
each ot her by enpl oyi ng dummy patterns in such a manner that the
pot ent i alfemesgd  ehdsecommenpoltinsmedrintthis inetlagériodesingy flnace @guaket a each
ot her. Wen the substrate is cut out at the later step, the nutual
el ect r odéermipal I@Ht1£7@§903bpr@§e&boi bea pbpagatrectsf o@meach ot her.
Alternatlvel¥ short-circuit ring nay be forned by using these dumry
patterhs. 25Fmpigan gEptode PR hpbdegauhinahpaxiam08 it francdapitatsamg spposekst
operation_.is carried out at a step different fromthe step Fig. 13A. This
" enbodi rreﬁfagaﬁ"ereé%cﬁms%zc? aubivesircait anpian 9 thad sorsn ckcyate 983 sdbrmodbail 1002
|sformedll1asource ri line 11003 is not fornmed at the 51 same tine. O
After an %@%W%ftFHQSF i eé%{ﬁ‘éfbl Busss oy she squreywiring lipst R03e0febe pbed p1RO2 has
ile, the i y .el. ements added . to &;e respective

ser condibt & %%FB’FLY Eroee by wIRISURE BrcReorsaice bseagenthnen fncolayer a
%Ef'f ort B R éﬁgirﬁigiﬁ%%zggiﬁ;wtf Nfﬁ;ﬁ%@%&? P d m%g ZO
ot al ot BT OB e SO L el B '?q%sé%qbﬁ R
T b A S R AT T DR
oy, aedyn mnloT gk ik LoD
crystal asource wiring line, and a drain wiring line are formed. Subsequently, a structure shown

in Fig. 13A may be formed in accordance with the succeeding steps of the embodiment

15 1L
It should be noted that the activation. of the impurity elements contained in the

semiconductor iayer'may be preferably carried out before the plated film 904 is formed.

Note, reference numeral 920 indicates an FPC.
) Also, similar to the embodiment 1, when the plating process operation is carried out,

20  the wiring lines and the electrodes, which will be plated, are connected to each other by
employing dummy patterns in such a manner that the potentials of these wiring lines, or the
electrodes are made equal to each other. When the substrate is cut out at the later step,
the mutual electrodes are cut out so as to be separated from each other. Alternatively, a
short-circuit ring may be formed by using these dummy patterns.

25 Fig. 13B indicates such an example that a plating process operation is carried out at
a step different from the step Fig. 13A. This embodiment corresponds to such an example

that when a gate electrode 11002 is formed, a source wiring line 11003 is not formed ar the
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nodul e can be sufficiently driven. Also, in order to reduce a total nunber
of masks, the source wiring line may be forned by way of a printing

nmet hod. Next, while a plating process operation (electrolytic plating
method) is carried out, a netal filmis forned on both a surface of the
source wiring line 11003 of the pixel portion 15 11011, and also a surface
of the electrode 11001 of the term nal portion 11000. Subsequently, such a
structureamthtiwe.- in Fig. 13B nmay be forned in accordance with the

enbodi ment 1 in the succeeding steps. Fig. 13C indicates such an exanple
that a sour cAftar phrigsulptmeg fibm fcoprige cdtprarestieg thelpidkadentoder DA Heasshep
shown in Fig. 13A. Note, reference nuneral 11020 indicates an 20 FPC. In
this enbsameEnwhile tbe dvansy elemient added iostheoresmutiby semaocutiemgr dayprs aki ng
met hod. A‘coqﬁ ctive layer was fornmed in order to i nprove positiona

preci si offBRE BO%%M@CWMWQIHGIM@@ piosirebportineg | pd kiedndoor ¢leomodel 0BR1 | n
this enbodi nent,  conduct.i | ayers were forned at the sanme steps as those
of t hg ‘2@2‘ @%@%P%’PP&&Q&S R@%@f,m%ilq the s3Re Hare@ndhe snladag fiis brorewoingr ed
by the insulating film the inpurity elepent was activated. As the
activati %HHB?O Elé‘gggf‘P‘%Yoﬁtel?-nibb‘wﬂfmg ihHEémfiﬁgg ﬁLﬂcmiﬁ Aeanrrgeicpme sl insenids
carried l(%ut. undﬁ)r reduced rIesiure i thin inactive atnp pherel, it 52 could
suppr ess That & e Jat et Fodeh kvt iy gl paerialie Mpily coptraning

ort 92 o AL | SASE e SURPEAUTRN Y B E I, LS e
th d i . vie Bl duct.i I s d al
e SRR AT IES B SRR A T L AP

I ChoMBysREGHE Viaﬁ‘le:[ B&PL LB 0GB 9l %é?e%%g%@ frsrgy&rg%,eggp%g &%llnﬁ crystal

Subsequently, such a structure shown 1n

accor danggdlet dntHeeufRUSHEARING. SARBSIAUrdi NG I%Ht?%di PRAE n&nb&%&f‘égi&kgaﬁ%g :

13C, reference nunmeral 11030 indicates a termn portion; rive

circuit feidd ORingdil hdPB4forRRd BPGayA ST rBRMeRhABLANg Method is carried out
as follows: for instance, while a plate having 10 an opening of a

\(;IVI gf ihr abl e pav&ar whils a phRthedsocesiBSdatifh (&1 rdlRsd Slatifly thRY) if dHidd o, xed
metal film is formed on both a surface of the source wiring line 11003 of the pixel portion
15 11011, and also a surface of the electrode 11001 of the terminal portion 11000.
Subsequently, such a scructure shown in Fig. 13B may be formed in accordance with the
embodiment 1 in the succeeding steps.
Fig. 13C indicates such an example that a source wiring line is formed at a step
) different from the step shown in Fig. 13A. Note, reference numeral 11020 indicates an
20 FPC.
[n this embodiment, the source wiring line is formed by executing a printing method.
A conductive layer was formed in order to improve positional precision of the source wiring
line 11033 of the pixel portion 11032.
In this embodiment, conductive layers were formed at the same steps as those of the
25 gate electrode. Next, while the gate electrode was not covered by the insulating film, the

impurity element was activated. As the activation process, for instant, since thermal

annealing operation was carried out under reduced pressure within inactive atmosphere, it
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netal particles (Ag, Al etc.) or ink is formed fromthe opening on a
substrate corresponding to a nenber to be printed. Thereafter, the
resulting substrate is thermally sintered, so that a wiring |ine having a
desirabl e pattern is fornmed. Since such a screen printing nmethod is
relatively | ow cost and may be applied to a |l arge area, this screen
printing nmethod may be 15 suitable for the present invention.

Al 't er nat el dipptdds tEAGhObadRE SOHESW R rth@hiﬂ&eﬁ&ﬁh&dvala? li6¢ & LRSS oft

(relief) printing nethod using a rotary drum an Intaglio printing method,

and var iiRe%of@hdidveOfay@k ssaibs&[deﬂm/,ng soliRE RARNI e B1s2RRhEE byt Gn biRGinRr £sent
i nvention. The source wiring line of the pixel portion nay be formed by

execut i REinkH@ nfd1¥E in SflceXPéabaRsspsE botseARRO OSIRIUctl e EROH| lg) sechbennot ed
that the present enbodinent 5 nay be freely conbined with any one of the

above- degsadibee kpdodifbBMES albn ahd solucabadhgdine, f]is [posdiie terbvodi enkind,
there is shown such an exanple of the TFT having the top gate 25

st r ucj urdiscohiowpaicer whidte muesenir imvkatpromings meehod i(sdrbed frintiryi seilkkd).
structure. In this enbodinment, Fig. 14 indicates such an exanple of a

pi xel TRLbi&p@nHavbual asthoture shgah én 58. $8Custubefordediin stcordine@rwibothe a
gate el ectrode 1503 and a source wiring |ine have been fornmed on a

Subst r atseccendyat sepnoUtiat Embodinianti’s P, FleX3C, aclsemeeondoorbd 130 m | s
formed in such a manner that this sem conductor filmis over|apped with

t he gat dndicaies psereningodriiani bl05 lsaddve elcuigpetsiongand Lidxuratiftg film Next,

an insulating |layer is selectjvely formed on such a portjon of the.
55m conduct gk SEEEMPripHng metsssis Fagicd 9upaciedame! fof Bringe W@& PRl Pen,
@

a /dopi ng operation js carried qut. Subsequently, af(t(jﬁ an actijvati,on
7 0cbds eeRtesH Aidssiralils PiteRnausedBs M he Bk etk e Hthmbid SOHe gar e
i nsul atin Li | mare, se ect&ve_l Y. frem)(gferd. r?ﬁt this tine, the insul athn(g film
whi ch ¢ oUEASPAHEIS BBe) G-+ Prighis fREMFLITPIRHIG aRenite €0 S lspeRoREs
surface t8fa I;[leq'ln erstg re%%n\l%dr. Iﬂ%rtlealftré%' thy?é(s%ltir}gr%%bsstyartg %%Ee%aﬁy@%u%% fs(::oeth\% ring
a wiring line having a desirable pattern is formed. Since such a screen printing method is
relatively low cost and may be applied to a large area, this screen printing method may be
15 suitable for the present invention.

Alternatively, instead of the screen printing method, a letterpress (relief} printing
method using a rotary drum, an intaglio printing method, and various sorts of offset printing
method may be applied to the present invention.

' The source wiring line of the pixel portion may be formed by executing the above-
20 explained various methods.

It should also be noted that the present embodiment 5 may be freely combined with

any one of the above-described embodiments 1 to 4.

[Embodiment 6]
In the embodiment 1, there is shown such an example of the TFT having the top gate
25 structure. However, the present invention is not limited to this TFT structure. In this

embodiment, Fig. 14 indicates such an example of a pixel TFT 1502 having a bottom gate
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line is processed by the plating process operation, so that such a source
wiring line 1501 having a | ow resistance value is forned. Next, an
interlayer insulating filmis forned, a pixel electrode 1504 made of ITOis
formed, and then, a contact hole is formed. Next, an electrode is forned
whi ch connects 15 the source region of the pixel TFT 1502 to the source
wiring line 1501; a gate wiring-line 1520 connected to the gate el ectrode
i s fornmegruanck. anot her el ectrode is fornmed which connects the drain region
of the pixel TFT 1502_to the pixel electrode 1504. It should al so be noted
that the prekientafentbodh nente deamylclE 0B nadlaygoaarbiinad line hhve Bevh PAGeOHnt he
above-descri bed enbodinents 1 to 5. 20 [Enbodinent 7] Fig. 15 indicates
such an examplae, ttgate ssslating élmisforged.i Nexi, 8 séicveduabr lns tsdprméd frenieht
fromthe step shown in the enbodinment 1. Fig. 15 is such an exanple that
af.t er ana inrneel gyasrthismeolicuridugtdrifil ih ase thamped fvarhrd:, cae efricxelle é6@T tvhide
1600 made of I TOis formed on the interlayer insulating film and then, a
25 sodr cengmishing thergataiggalating filor idext, aminswiagne kivords sevtive oineec dresusbur ce
wiring line 1601 js fornmed by way of the screen 54 printing nethod, a
connect i ®ROB{oBRGE ﬁ%@@@emdu%orp‘rlmvwhw cRRpiENLesa chapne fermisg region, and sherect
this sourge wiring |ine 1601 to a, source regfl on of a pixel TFT 1602. A
screen p? gﬁ?inﬁg)pﬁﬁtt’r%‘ds caried it e PEequsa Ly oliFERS: 3C1U(‘5?U‘i>1h§f%€ﬁ®eﬂpe\r\mqulba
pl ate havin of a dgesir pattern is ysed a rrask elther
past e (d?qrﬂg‘iid)ﬁlt’f Bgﬁ'd}herr?%’&o qior gP réil t}tﬁ‘agi‘tffc‘ﬂ afc%%im areyglestipely or
ink is formed fr t he op n|n strate cqrres nd|n to.a menber
ot | nt PO isdmEEe DTG Rbh e o e ncd] e, o
it hat W I | ine sirab e atte nce such a
Soredd "B OSﬁeFﬁa%?agcs Of BFS e GrRBrE LD e? wa"ﬁ"?ﬂcsﬁgbepaouec& g
l'arge ar t hl.e far. r nt
| nvent i o fﬁé&?ﬁ%@%& Phschafthg B TPrap iR Y Rasd e ABrck inke i 53

letter prmngﬁ%v[,?&) tﬁ{ée%l&% tELRod using a rotary drum an | nt agl | o]

printing method, various sorts of offset printing
Next, an mterlayer insulating film is formed, a pixel electrode 1504 made of ITO is

formed, and then, a contact hole is formed. Next, an electrode is formed which connects

15 the source region of the pixel TFT 1502 to the source wiring line 1501; a gate wiring line

1520 connected to the gate electrode is formed; and another electrode is formed which
connects the drain region of the pixel TFT 1502 to the pixel electrode 1504.

It should also be noted that the present embodiment 6 may be freely combined with

any one of the above-described embodiments 1 to 5.

i r
N’

20 [Embodiment 7]
Fig. 15 indicates such an example thata source wiring line is formed at a step different
from the step shown in the embodiment 1.
Fig. 15 is such an example that after an interlayer insulating film has been formed, a
pixel electrode 1600 made of ITO is formed on the interlayer insulating film, and then, a
25 source wiring line 1601 is formed.

In this embodiment, while the source wiring line 1601 is formed by way of the screen
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met hod may be applied to the present invention. In this enbodinment, while
the source wiring line 1601 was nade of copper, both the connection
el ectrode 1621 and the gate wiring line 1621 were formed by such a
triple-layer 15 stacked layer of Ti/A/Ti. It should also be noted that
the present enbodinment 7 may be freely conbined with any one of the
above-descri bed enbodinents 1 to 4. [Enbodinment 81 Fig. 17 represents an
exanpl e g@finaingupeéinody b ewnatcworpeketrodd 16DE i pewidedaihhl ik @uipgloyed GoCssyst al
nodul e is constructed-of a triple gate structure in this enbodinment 8. In
Fig. 17, cophentehseomansvichg ERO160 heb £adiese regi@miaarideiCI®T (ba¥er, reference
nunmeral 1202 shows a gate el ectrode, reference nuneral 1203 represents a
capaci tive elewreadeintingherhexddecartiodoat asifidldws foviesansgwhdle amplnicigvidgne,
and reference nuneral 1205 denotes a gate wiring line. Also, reference
numer al dp@eehingiof atlesrabloppauints wedws o inragk,|cither pasef elilenics 261 nuied atith1207
shows an el ectrode for connecting the sem conductor |ayer to the source
wiring | mesal pamiges neee, nﬁhe@@letq-gag inkdis fatreed &ropi xb¢ cpkeingr ode, substate
reference nuneral 1208 55 shows an el ectrode for connecting the
sem condGeHesPongings toragmembeniodes printedt lbgeeatter thiyresulsingsubsteate is thormalbhe
gate el ect rodg 12% and t h?, capacitive el ectrode 1203 _are forned at the
nSq el RAYIFIRG Tine| ving & Aesdighlernatiena iskrmedn dirgeorichayssreen1 201

sane st eploHeEn®g
The source wiring, line 1204 js fornmed at, the same step, or different steps
of t hese PEnEREET TS lFRvalplos Trithe aPRliedTo HATeRpD FRIyS @S Has

been added fo,the. sem,conductor |ayer and the added inpurity el enent has
been act PFAPRY MY he Swt?lﬁﬁgoﬁtﬁﬁé’rmgymf‘%‘?ﬂ% on the gate insulating film at

aldi £ her eof . i b | at kng.

)17 SR U B DRl PR S PRl
t hi i . 1.2 i tiv | rode 1206,
LS. ST L SRR DR SAROELLLSEL 20

covers tIﬁﬁitgg&ﬁlaglbﬁﬁggﬁgﬁt&&gfpée%tl?i HE68 WwWring line 1204, and the

capacitive wrin 1203 a ornmed at the sane step. Al so, the

el ectrode 1208liseRbOHReE |IleSHhe RodBRIARY b B0 L DhSmeNEt sier, b3ABHeS
made i n contact

| connection electrode 1621 and the gate wiring line 1621 were formed by such a triple-layer
15  stacked layer of Ti/Al/Ti.
It should also be noted that the present embodiment 7 may be freely combined with

any one of the above-described embodiments 1 to 4.

) [Embodiment 8]

Fig. 17 represents an example of an upper view of a pixel in the case thart a liquid

20 crystal module is constructed of a triple gate structure in this embodiment 8.
In Fig. 17, reference numeral 1201 indicates a semiconductor layer, reference numeral
1202 shows a gate electrode, reference numeral 1203 represents a capacitive electrode,
reference numeral 1204 shows a source wiring line, and reference numeral 1205 denotes a
gate wiring line. Also, reference numeral 1206 indicates a capacitive wiring line, reference
25 numeral 1207 shows an electrode for connecting the semiconductor layer to the source

wiring line, reference numeral 1209 indicates a pixel electrode, and reference numeral 1208
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with a portion of the pixel electrode 1209 and is overlapped with this
portion. The pixel electrode 1209 is nmade of a transparent conductive film
which is formed on the interlayer 15 insulating film Al so, as shown in
Fig. 17, as viewed fromthe upper surface, the capacitive wring |ine 1206
is arranged between the el ectrode 1208 and the el ectrode 1207. The gate

el ectrode 1202 is overlapped with the sem conductor |ayer 1201 at three
posi t i orghowshinldecsamidibrtnmgctihe iebenilerrluthe lgat & fHspkatdaediil m  and
thus, constitutes a tfriple gate structure. Since a sectional view of a
portion nearlntthis egaicdirebwc boddeieigate 26 rsdesiantihdlthy cdpdenivie eilc e thasy  of
Fig. I 1B, an explanation thereof is omtted. Fig. | 1B is such an exanple
t hat t heare dpaned o thefsantvestp welangonditon filsh fvbidhedviers thbeemsemiioond Usior

| ayer which is different fromthe pixel TFT. In Fig.- 17, a capacitor is
formed APla P saqusee wirmmbine bifidcis oot thayame ofept ediffexealt sEBT of Tessecur e
the capacgitor, the hhickness of the insulating filmmy be nmade thin up to
appr oXi %CéHFIeSrQ Hmthiz sembodimiest, eafirsdamempurityi plemenh éias rbgeneadiitletcs theict ur e
i s enployed, the F current ~ be reduced. Also, since the width of the
gate el SEMHEAEIUELY Vleéaﬁ*élg‘@ aﬁgggm@ummle@gaﬁ%as@pen actiya, therweitigEEne was ent
may be further reduced. 56 It. shoul d_al so be noted t{hat the present

enbodi mefﬁlim%f ﬂ%ﬁ%%atfﬁ ﬁ%%ﬂ?%ﬂftgcfﬂﬂi HeFFreRt stapnyaAngresusice Hierefdyrogessed bhed
enbodi nent;s..I to 7.ﬁkEnbodinent 91 This,enbodinen? 9 indicates such an
exanpl e 1HATPERPACPEPGFLICONSAIAS B PHEF HERsISTaRCANRNEIOF Yy Wirhedinst Sy Taehis he

h I 2SS i i nbodi. r . h |
e T OSSR LI DS R b N T
K i I i . (hal , t i
o109 YR e O AU 10 S0 LR AR I S0 e,

hi gh- pressure -pressur
and a cqgli I i I i r,go
Krypt on.  heRane 57 o P hELAEELRL Wi £OR. PP TR RE I8 By SVEETS oo

out plu re@éctfdd@ﬁ?OSWﬁrdvii&ra{t in&ER S Rdhrek Qﬁ% 'stéggc t%_dcﬂhltZ(}‘égﬁ Fn%lge RECohack! M

is equal to | through 60 seconds, preferably “throu seconds. The
l'i ght  sautle® pottidradf ddeqsixdlie@ttrolt U2 ahd BRVeridfSed Wi@RthiS BUFER. 1 Bhd HIRed ON

in an intermttent manner by
electrode 1209 is made of a transparent conductive film which is formed on the interlayer
15  insulating film. Also, as shown in Fig. 17, as viewed from the upper surface, the capacitive
wiring line 1206 is arranged between the electrode 1208 and the electrode 1207.

The gate electrode 1202 is overlapped with the semiconductor layer 1201 at three

positions, while sandwiching therebetween the gate insulating film, and thus, constitutes a
) triple gate structure. Since a sectional view of a portion near the gate electrode is
20 substantially identical to that of Fig. 11B, an explanation thereof is omitted.

Fig. 11B is such an example that the capacitor of the pixel portion is formed in the
semiconductor layer which is different from the pixel TFT. In Fig. 17, a capacitor is formed
by a portion of the semiconductor layer of the pixel TFT. To secure the capacitor, the
thickness of the insulating film may be made thin up to approximately 80 nm.

25 In this embodiment, since the triple gate structure is employed, the OFF current may

be reduced. Also, since the width of the gate electrode 1202 is made narrow, for example,

1.5 um, the OFF-current may be further reduced.
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a power supply thereof and a control circuit in such a manner that the

hol ding tinme period of the sem conductor film becones 0.5 to 5 seconds. 15
Wil e the actual heating tinme is shortened by PPTA, since light which is
selectively absorbed by the sem conductor filmis irradiated formthe

| i ght source provided on one surface side, or the |light sources provided
on both surface sides, only the sem conductor film is selectively heated
(t enper at ur dtshardakorbg rspekchafthd pestra b dnGlsed ongbe et havmbihebiirthg t he
substrate itself to higher tenperatures. Also, in order to suppress the 20
t enper at aeonaefrtbasboof-desssbedibsbodinentt his7substrate is cooled fromthe
peri pheral portion thereof by enploying the coolant (tenperature
decreasi ng speed of 5.0 to 150 'C/second). The follow ng exanple is
indicateﬁgﬁn whi ch_one heating process operation anong the heating process
operati o lodimgped] i n Enbodi ment | is used in activation. 25 In the
activation oces hown jn Fig. 2D, the actjvation process operation is
carried ou'tQlt by eﬁ%?ﬁ%mwﬁ ¢éncgc%t9§1@}§§‘e?ﬂ ﬁamglérfhpaﬁ’ﬁfﬁs (Rlypal R Abermali ght
sourcg,‘Rulsq_lhg$t is 5 i&%agiat d fromone surface side, or both surface
si des” of ' PREGgH & Grapleyedags whgitermalprocesypg,oparatien Bt theyarbadiment L.

i ncreased/ degreased i n synchronj smw th turni ng, ONOFF of the tungsten '
hal ogen | arrpeﬁéeo&ﬂmf‘ r§’8¥séSPF%‘PQUEEE{{‘EWQL%W%Eé‘rf&ﬁf?cl%lrpf??qsﬁpg ﬁ’ﬁ‘g‘ﬂflﬁ‘buri ty
el ement e activated by. this PP and. al so, t etal elenent 5 which
is enpl o{}/rlgé a?%ea 1P§scty‘éeiel%yeai’ﬁht is%urﬁ%lﬁ%oﬁ%Iﬁqp'trﬂﬁtatgﬁ{@oﬁ'&%t FOPEYEFIC may
be ettering- es; nnel_formng reqion,into the i rit
Fegi on TR BB PRRRTEE DO PRRDE shBD TGRS BBa Diolpe/ Ry

& it . ' . i . Nt y
w1 130 R cogBRAR Foth, ARt PRk Mpfn, WA LT R E el Ryl ifper

resulid, &efhadiSlearti | ) i ' AT be
br of of atiTy RSBl SROPIRG, BOLONTAORER: G ioR IR Lot SRRy SHRERERLI DD

PPTA pr agfé % cgalBandesudhso(setotd, Stethabld (R BFSHEIS20 SLUANI OPh CIMishieD
.lower than, or equal to 13.3 Pa, it is possible to prevent occurrences of

oxi dat i dfradiadesdipht phirsladimned. The Lighauslifteal ERNEEOMNLELS [hdimitlR8: ARy
enbodi nrent 9 may be freely conbined with
. a power supply thereof and a control circuit in such a manner that the holding time period
_ of the semiconductor film becomes 0.5 to 5 seconds.
15 While the actual heating time is shortened by PPTA, since light which is selectively
absorbed by the semiconductor film is irradiated form the light source provided on one
- surface side, or the light sources provided on hoth surface sides, only the semiconductor film
) is selectively heated (temperature increasing speed of 100 to 200 °C/second) without
~heating the substrate itself to higher temperatures. Also, in order to suppress the
20 * temperature increase of the substrate, this substrate is cooled from the peripheral portion
thereof by employing the coolant (temperature decreasing speed of 50 w 150
°C/second).
The following example is indicated in which one heating process operation among the
heating process operations executed in Embodiment [ is used in activation.

25 In the activation process shown in Fig. 2D, the activation process operation is carried

out by PPTA. While a tungsten halogen lamp is employed as a light source, pulse light is
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any one of the above-described enbodiments 1 to 8. 15 [Enbodi nent 101 In
this enbodi nent, a nethod of simnultaneously nmanufacturing a pixel portion
(n- channel TFT) and TFTs (an EEMOS circuit from n-channel TFT), which is
providing a NMOS circuit of a drive circuit provided on the periphery of
the pixel portion, on the same substrate wll be described with reference
to Figs. 18Ato 22. 20 In this enbodinent, a substrate 1000 is used, which

i s made iofadibaed frombareosidhteside or bessurfide lidasofthO b&hserthas sA e dihd Ifl@lL ass
produced by Corning Corp. or alum noborosilicate glass. As the substrate
1000, anptsobYie"ds mccaned/dedrsedd &s syrehepresm wticthasning ANADEF enghe tuAcGUar t
substrate nmay be used. A plastic substrate having heat resistance enduring
a tr eat nedogarclapersatagite sdécthilshenhbeiameinondicsor fitay be used. 25 Then, an
underlying film 1001 conposed of an insulating filmsuch as a silicon oxide
film a silitenimpuriy ¢benidrimapbe actsiakédclonttox PAEAninhd iatbe, fhidl meias cfeoremed on
t he subst ,aiie. 1000. In 58 this enbodinent, a two-layered structure is used
as the u‘ﬁé@ | iyi emeplpyednia Govstalizowaels  comtaingch g she semicanilnggof ilhyer onayabe

| am nation of two or dgre i nsul ating films using the above insulating film
may al sEeETiigdocegediram the chappst fogmingregigndrteiths wapynity aseion1lt showd be con
oxi de nitr(ii e f,'lrlm%}_gm is forped to a thickness of 10 to_200 nni

(pr ef er dHTS 58 1t BOUGBY R SPer‘E?’ F%%l?%awu%ieff@@tHQ@MfH%FHBH&IF}B s
reactive gas. Ipn this enbodinent, a silicon oxide ptride film 1001

( conposi wPo At adder g the TPyt Gedion RN ROt eCayRelfgeL mpry acﬂéwg g?\a

t hi ckness_0of, 50 nm s formned., Then, a-second layer of .underlyjng .fiilm
LT R L G ot 524 b RrRbbeddris0. o
200 nm (pref : 0,150 nm.  by. D, using Si,H4. and N20 as
Feactiy it i ARt omdPeho Al RO, BRI RE SRS  hanlt i AR N0
(Con'posi i ; i . .S = 0 = 0 = v = 20 . i o

t hi cknesagb%?&{{gg&ﬁﬁulgg cfogggntg?é]’ ﬁéﬁﬁz@edr}rliegg%fd%oc?%s Iiljayelrgﬁu isblgg\{{)gjg T%&g are
formed quchihensidgitkidafgnfnl @onﬂ?ﬁ?aﬁ&m conductor |ayers 1002 to 1005 are
formed by formng a sem conductor filmhaving an anorphous structure by a
known et hod éisduld bRS bR Godd PP prR&HR cf¥BdirféncidBay b fkely combined with

any one of the above-described embodiments 1 to 8.

15 [Embodiment 10]

In this embodiment, a method of simultaneously manufacturing a pixel portion (n-

channel TFT) and TFTs (an EEMOS circuit from n-channel TFT), which is providing a

) NMOS circuit of a drive circuit provided on the periphery of the pixel portion, on the same
substrate will be described with reference to Figs. 18A to 22.

20 In"this embodiment, a substrate 1000 is used, which is made of barium borosilicate
glass such as #7059 glass and #1737 glass produced by Corning Corp. or
aluminoborosilicate glass. As the substrate 1000, any substrate can be used as long as it has
transparency. A quartz substrate may be used. A plastic substrate having heat resistance
enduring a treatment temperature of this embodiment also may be used.

25 Then, an underlying film 1001 composed of an insulating film such as a silicon oxide

film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 1000. In
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15 conducting a known crystallization precessing (laser crystallization,
thermal crystallization, or thermal crystallization using a catal yst such
as nickel) to obtain a crystalline senm conductor film and patterning the
filminto a desired shape. The sem conductor |ayers 1002 to 1005 are
formed to a thickness of 25 to 80 nm (preferably, 30 to 60 nm. There is
no particular limt regarding the material for the crystalline

sem condugtedibddimbhe, HaweMeyere@QriidruteSis piedf KrhdLeddryiofilm $001. dapweFerpa
silicon germaniumalloy. In this enbodi nent, an anorphous silicon film of
55 nm i sifobe tmesdldoingpfilas e :Qdbyinaich bheweaktieore assoting ifibns usiaptcae nibnge '
nickel is held on the anorphous silicon film The anorphous silicon filmis
dehydr ogendamng filat m500Ep bt asccb s bbinsr layerar dhd ekerlyiry) fdot 6 11 osititer madle
crystallization (at 550C, for 4 hours). Furthernore, |aser anneali ng IS
conduct edtridsr filtrh B0{larip 6seredf oi anghickwiessgpf A9 to2P8 ma Kprefetratdn, S0moekC8ym b by
crystalline silicon filmis fornmed. The crystalline silicon filmis

subj ezt adasran GYY, weing AgHp NIpheand N, Ohe praaprs/gas ol hisambed i ent, 2 slidenceode

| ayers 1002 to 1005. 59 Furthernore, after the sem conductor |ayers 1002

to 1005 nifrider Wmmbel lagtsempositioa meacel Fmhipt Ot AMpUYiT y4eh eérents=( botbn or
I LT D M
T e el e D BT Pnabe: Mok b R SR FES "
Yight - entien BrafimiaCRdartaRiy il SO amp ep e SR St BT E B Ehape
oo R iR 7t Eone s et M o ) S E R N P re R porat ¥}

However ,, when i an ] r, a pulse oscillation frequency is set
to be 1(}1%3—&%%%350{géstg{ruqigl%éérrgl%adensity is set to be 100 to 400 nij/cnR

(typically tzlf]}%r{[ Qerﬁggnﬁmgo%)ers L@Ztéaelmsage rocdSil cg'gtkﬁt et rQ'sf‘HH | @B&On

YAG | aser, $eco arnoni'c thereof nmy be used, a puls 6‘50! I'lation
fr equen%xn{mﬁ@toi%gefzﬂm to 1005 5% foFhed B fbrﬁm'l%§ Smihsd®tor MBMRAfiNe ARY be
- M/Cve ( 350 to

set to be 300 to 60 typically, 00 nij/cn,2) . Laser tight

condens eghdphaud dtNR t8RaRe: MWhdwhn thethelt Rpofterk) LPCVIOONaMA CRIIY.or tHOQLEY i n)

may be radi ated
15 conducting a known crystallization precessing (laser crystallization, thermal crystallization,

or thermal crystallization using a catalyst such as nickel) to obtain a crystalline
semiconductor film, and patterning the film into a desired shape. The semiconductor layers

1002 to 1005 are formed to a thickness of 25 to 80 nm (preferably, 30 to 60 nm). There is

RN
E N
—

no particular limit regarding the marerial for the crystalline semiconductor film. However,

20 it is preferable to form silicon or a silicon germanium alloy. In this embodiment, an
~ amorphous silicon film of 55 nm is formed by plasma CVD, and thereafter, a solution
containing nickel is held on the amorphous silicon film. The amorphous sificon film is
dehydrogenated (at 500°C, for one hour), and then subjected to thermal crystallization (at
550°C, for 4 hours). Furthermore, laser annealing is conducted for the purpose of improving

25 crystallization, whereby a crystalline silicon film is formed. The crystalline silicon film is
subjected to patterning by photolithography to form the semiconductor layers 1002 to

1005.
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15 over the entire surface of a substrate, and a |ine-shaped | aser |ight
overlap ratio at this tine nay be set to be 80 to 98% In addition, the
state of laser radiation is shown briefly in Fig. 25. The |aser |ight
emtted fromthe laser |ight source 6101 is radiated to a | arge substrate
6105 by the optical system 6102 and the mrror 6103. The arrow on the

| arge substrate shows a scanning 20 direction of the laser light. Fig. 25

shows executhumheamotd, tif et ehpainiiesidiceord ayers 9082 $61h60% ate®rmsit Z&Pilofla
inches fromthe | arge substrate 6105 sized 650 x 550 nm 'Men, a gate

i nsul at itregrefairiannt @0 Bnpisrith e lemeth cs(boasn diplegylesrut)haasBMGRRSHIGEIQCOhAYRES
1002 to 1005. The gate insulating film 1006 is fornmed of an insulating film
cont ai nisngs g nlancitartee sapaehhanlanachbhclpesad dbp#&idoyps0 nin. by pl asm
CVD or sputtering. In this 25 enbodi nent, a silicon oxide nitride film
(conposi t i offurdermoresin thedgs odmansfYfuriea F¥stallmedeticondtor Slfidwimdrto a
t hi ckness of 115 nm by plasma CVD. Needl ess to say, the gate insulating
filmis castallizadonea mudsezossillarion nymsxoreminupis Bglit ¢missiam dypeexcirasrdagersa ngl e
| ayer orj%% mul ti-layered structure of insulating filns containing another
si | i con.YAkdaser and aolin, laserepy be ugdl. When psing densel lpsersataser ligh engiord from

(thi ckngﬁg: 20 ,Qo 100 run) and a secgnd conductive film 1007b ft hi ckness:
100 to AJ85smpcillawr mgy bratawleniediing gdipre shanedm ai pprécat piskant and allpyied ko s
enbodi ment, the first .conductive film 1007a made of a TaN 5 fjI m having a
Chi ckned BB 3G RGO 1 LGB onaralHHRR EPVEUPDY T S0PREMEHEC SR AP | m

havi ng a thi ckngss of 3%0 nmare | am n?ted t hereon, The TaN filmis forned
by sput PBFNGF LISPREF TSR Uahg a7 S5 MIeR TR 4t eV RUER REARIHE 7 19 Ben.
L fi is, f d b tteri [ t t. Th j |
a1 sottbe Porherib) et U BL g 5 ROLE i Plb i) 300,

, Tt [ | - ' ' der to 10 the, WTil
ot aPLaod PR B A RIS T AC 8P b o Rt obe bty £ o

is 20 _/%Edv&ruskssas8&@&&1&%{@@9@_&%@1@?§et&£;%e \{Vtahbnggn@s 1@%&& by

enl arging crystal grains t in the case where there are a

bt Sk i RSBSOS IGRRR TR LI R T,
this enbodiderand in bhtiee\Whipd Mich s wigtBOL0YSIDODYSH (6., YSO PEh) may be radiated
15 over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
may be set to be 80 to 98%.
In addition, the state of laser radiation is shown briefly in Fig. 25. The laser light
emitted from the laser light source 6101 is radiated to a large substrare 6105 by the optical
) system 6102 and the mirror 6103. The arrow on the large substrate shows a scanning
20  direction of the 1aser light. Fig. 25 shows executing a multiple pattern to form six substrates
sized 12.1 inches from the large substrate 6105 sized 650 x 550 nm.
Then, a gate insulating film 1006 is formed so as to cover the semiconductor layers
1002 to 1005. The gate insulating film 1006 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 this
25 embodiment, a silicon oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%,
and H = 2%) is formed to a thickness of 115 nm by plasma CVD. Needless to say, the gate

insulating film is not limited to a silicon oxide nitride film, and may have a single layer or
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15 high-purity W(purity: 99.9999% or 99.99% as a target so that no
inpurity may be allowed to enter in the Wfilmfroma vapor phase during
the filmformation, whereby a resistance ratio of 9 to 20 pflcm can be
achieved. In this enbodinent, the first conductive film1007a is made of
TaN, and the 'second conductive film 1007b is made of W However, the
present invention is not limted thereto. 20 Both the filns may be forned

of an elpaiEhy&ed @&&@tqref 6ﬂﬂlt-[§t’1n<yﬁ mbl conMinin@lano@ér sifffon and Nd, or an all oy
material containing the el ement as Its main-conponent or a conpound

material . AT$en sohdwatiarFid.ilBM, suel Badacine! M ehal( {Hla&ég 'z'oqerlob' Ly doped
wth an inpurity el enent ‘such as phosphorus may al so be used Furtjherm)re

the f ol hewangcaantimatiionfilnmag0he(hisRiess! 108 thid08thnOoRdUEh W mm@e of a
tantal um (Ta) filmand the second 25 conductive filmmade of a Wfilm the

- first comthlmiigfénf 1006, Madaiseimbdinhéan thifist ddrhddentd i) 10074 Muandf 4 reNsecond
conductive filmmde of a Wfilm the first conductive filmmade of a

t ant & ufilmiltavirgen (ifdddess ofl 30 mndintihke seoaddosdmdive tfilivel 007 b maedg 0¥ fAm Al
film the first 61 conductive filmmade of tantalumnitride (TaN) film and
t he secbadingarbicknisef 870 mmnmdé&miohted therebnl The Tabifilnns &emeld GO Sputairkd 12a
made of a resist are forned by photolithography, and first etching-
processiugigig Tors forrgendn eineamaspleere s tainingng trogers o Adecie Glm Théorfied sy
etching 5 processing is conducted as first and second etching conditions.
In this swmgrmﬁmg %Kuaﬁ@erraroe@ hd te Wafilrecamialsg hedfarined b th@tma%@\\él)u wsing
conduct ed b ively coupl ed plasma (1 CP) etching nethod, in which
éasma |t%n9§ %&a Ho%ic (g lommy cassat is apfiomdso ke pmgsisgarce(in beier 1o nice:

I:ECOI glbfey% é‘%\émlg%brgé? Tes RFepggg‘é Lﬁcég‘égbq? M;i% a fgébfgg‘gi fé\élgu?gllg; ggét“?é?ﬁcor i ne
5 SIEN 8. B BB B AN S AR ST o
ot g (Ol 58\ 0 ol b ML S S
S e e S e
condi ti Qredsng Wbl SirfHRheth A &R ROTY! ARS 1s%orhbE Hy {tktering using
15 high-purity W {purity: 99.9999% or 99.99%) as a target so that ho impurity may be allowed
to enter in the W ﬁlm from a vapor phase during the film formation, whereby a resistance
ratio of 9 to 20 uQcm can be achieved.
Inn this embodiment, the first conductive film 1007a is made of TaN, and the second
) conductive film 1007b is made of W. However, the present invention is not limited thereto.
20 Both the films may be formed of an element selected from Ta, W, Ti, Mo, Al, Cu, Cr, and
Nd, or an alloy material containing the element as its main component or a compo.und
material. A semiconductor film such as a polycrystalline silicon film doped with an impurity
element such as phosphorus may also be used. Furthermore, the following combination
may be used: the first conductive film made of a tantalum (Ta) film and the second
25 conductive film made of a W film; the first conductive film made of a titanium nitride (TiN)
film and the second conductive film made of a W film; the first conductive film made of a

tantalum nitride (TaN) film and the second conductive film made of an Al film; the first
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15 conductive layer are tapered. Under the first etching condition, an
etching rate with respect to Wis 200.39 nmimn., an etching rate with
respect to TaNis 80.32 nmmn., and a selection ratio of Ww th respect
to TaN is about 2.5. Furthernore, under the first etching condition, a
taper angle of Wbecones about 26'. Thereafter, w thout renoving the masks
1008a to 1012a nmde of a resist, etching is 20 conducted for about 30

seconds ¢omdiictivafilns eadedf einedlungiGeRATaNY filmahd W RBoRl aSctiSe fillERRUAL ed
by using CF4 and C, as etching gas (flowrate ratio: 30/30 (sccnm)) with an

RF powesf T8 fia. MHZ) of 500 Wsupplied to a coil-shaped el ectrode at a
pressure of I Pa. An RF power (13.56 MHZ) of 20 Wis also applied to the
substrate si'teer,sevkd 0Snage) | 2arhatealiy restst sielistnantliyalboyolnbgauphig asélifstbi as
voltage is applied thereto. Under the second etching 25 condition using a
m xt ur e gthidB4emodeding fas fetcini ndeayasles tthd witihilimcandudtbé. TEMN ficdc rocaltiag
etched to the sane degree. Under the second etching condition, an etching
rate W tprocessimgaetortdocit o {58 .20d sedomienching cembitioms. éh chis nopbodinern drhler
respect to TaNis 66.43 nmmn. 62 In order to conduct etching w thout

| eavi ng Bwyiirpleesibinglcopditicne etghing is sendetted gy fin limjucsivelysoohledplasnme(I6®) be

i ncreased gy about 10 to 20% Accordi n% to the first etching processing, by
appr opr | HEBing mtbedinpilvich plaemaisgprerateddby usiag (S, asiod @+ caahinggss (floms of

tue to tHES ORTAUIO becmvks SR agetAgbh SIZL0L KD Wipephed o e kshapod e
h 01017 Rl Rt e | Pay b ShedSaiaRes SHIpRa’ ey et CoRtlctie
Thyerd At eekandiadnteterdet Ches b BRNForhea ciy Bt PR et e
Channet 1 ngeis e Saerash® SR bERTR" Mg 1 brfRRRIBk NfotR e idebe
Embodi ey, fodeen Al Nl REQWber (EIEORAIZT of 15 v ASHLALLAA(L! 0 1008

to be a gate I nsul’ating m not cove W th e conduc ayers 10 13

10 R I R LS F AR e D
conduct eghertheUBHYr the first etching condition, the W film is etcched and end portions of the first
15 conductive layerare tapered. Under the first etching condition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is about 2.5. Furthermore, under the first etching

condition, a taper angle of W becomes about 26°.
) Thereafter, without removing the masks 1008a to 1012a made of a resist, etching is
20 conducted for about 30 seconds under the second etching condition, in which plasma is
generated by using CF, and Cl, as etching gas (flow rate ratio: 30/30 (sccm)) with an RF
power (13.56 MHZ) of 500 W supplied to a coil-shaped electrode at a pressure of 1 Pa. An
RF power (13.56 MHZ) of 20 W is also applied to the substrate side (sample stage), whereby
a substantially negative self-bias voltage is applied thereto. Under the second etching
25 condition using a mixture of CF, and Cl, as etching gas, the W film and the TaN film are

etched to the same degree. Under the second etching condition, an etching rate with

respect to W is 58.97 nm/min., and an etching rate with respect to TaN is 66.43 nm/min.
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15 an inpurity elenment providing an n-type is added to the sem conduct or

| ayers (Fig. 18C). The dopi ng processing nay be conducted by ion doping or
ion inplantation. lon doping is conducted under the conditions of a dose
anount of | x 10" to 5 x 1 0 15/CM and an acceleration voltage of 60 to
100 keV. In this enbodi nent, doping is conducted at a dose anount of 1.5 X
10"/cm and an accel eration voltage of 80 keV. As the inpurity elenent 20
provi di Hyorder norcppductarickingmettoudavirgi my tesidGabom tD&/pate ypsiudaideyfilm, an
phosphorus (P) or arsenic (As) is used. Herein, phosphorus (P) is used. In
this cag&hingmidme sy ingeapestlaraboun $d 80 26%1016 function as- masks with
respect to the i npurity elenment providing an n-type, mhereb¥
hi gh- concenf'feRTidiH tormpa dirtye tehdng @wgeasmglgv appropoatelyrpescoibimedtic shape of a

sel f-al i gnnment nner. An inpurity elenment inparting an n-type is added to
t he higﬁ5§5HE%ht sergmorsens Gihe firsy cordjicsive laven and shelsepand n a concentrati on

of | 1000 to I x 10"/cni’ . Then, t hqut renpving the resist masks,
secornd &Y CH§63W85@§§?H§E@§U%BH368 gd.o ah@ﬁégﬁ?géﬂﬁﬁF%QJﬂ@sébﬁﬂﬁéﬁéé-for
25 seconds bg u%i SF, d,, and, 0,_.as,getching gas (flow 63 rate rati o:
24/ 12/ 2 ?égeﬁfﬁta?FﬁméﬁoﬁﬁmHBﬁkpe3%3?%§'N+Z) of 700 Wsupplied to a
A R pover T3 0B HE) B IETIAP G081 (BiBspridbd e 1 bBer B EaGrie
I : ial | ti | f-bias _volt i
ool | ea T RopersotnEs e 10T MR RO % BRI G P o Bt Ty e
¢ . o ! o W \ TaN.i
N v b e e
VeI ThakdtM dithe RS REALIR it BRY cHaArkNEnL MSHERHORSoLE OGS, 33. 7
mmnn. | h t hg gas, I

{
ri n the case of using SF6 as e etchi a seléctironratio

Wi th respeckdiosidieh inSBba ERbolindRrLU608ed. S AMHIch Rt RBlnare GG AR 1N A
filmthi ckness can be suppressed. 10 The taper angle of the second

conduct insglatiay gilm( MOch@CRTE Saté Andulatidtefilse GRAGoeECHIviAth BROESSRICAYe layers
Furthernore, in the second etching processing, second conductive |ayers

1122b t @06 I & o fos nichpe Qe bhvhedbhabotial®io 2hanf iotetthaonduct i ve | ayers
are hardly etched to formfirst conductive layers 1122a to 1126a. In

addi tion, tWathmskenbviogrhesiist maske,0Ba fitso dbpihg prevessichiangedudréd vieagts | nt o
masks fromresist 1008b to 1012b by the second
15 an impurity element providing an n-type is added to the semiconductor layers (Fig. 18C).
The doping processing may be conducted by ion doping or ion implantatién. Ion doping is
conducted under the conditions of a dose amount of 1 x 10" to 5 x 10%/cm’® and an
acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose
) amount of 1.5 x 10"/cm’ and an acceleration voltage of 80 keV. As the impurity element
20 providing an n-type, an element belonging to Group XV, typically, phosphorus (P) or
arsenic (As) is used. Herein, phosphorus (P) is used. In this case, the conductive layers
1013 to 1016 function as masks with respect to the impurity element providing an n—typf_,;
whereby high-concentration impurity regions 1118 to 1121 are formed in a self-alignment
‘manner. An impurity element imparting an n-type is added to the high-concentration
25 impurity regions 1118 to 1121 in a concentration of 1 x 10°%to 1 x 10%/cm’.

Then, without removing the resist masks, second etching processing is conducted.

Herein, etching is conducted for 25 seconds by using SF,, Cl,, and O, as etching gas (flow
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15 etching processing (Fig. 18D). Al though not shown, actually, the width
of the first conductive |ayers is narrowed by about 0.15 m (i.e., about
0.3 Amover the total line width) conpared with the state before the
second etching processing. Furthernore, the width of the second conductive
| ayer in the channel length direction corresponds to the second wdth
shown i n Enbodi nent nodes. 20 The el ectrode forned by the first conductive
| ayer 11f2e rand 248 28dcondntjowidtticdn RE phwegtefl 315020 Heco @S Wheipphiehannel
TFT type gate el ectrode of the CMOS circuit formed in the foll ow ng steps.
The el ectaibslepkedraledrdoly arhepieisust ot bddRictd therdtaygenehi@pasand Ah&F second
conductive | ayer 1 125b becones an el ectrode of the storage capacitor
formed i Al3He MHE) IdiOnYy &t elpe applied to ithe substraposidé Hsoanple stme) GFisrely 2, and
Qz as the etching gas in the second etching processing. In this case,

et chi ng fHbytamsiatpRegrsive gelbpiagunleacstis anplist sherarou e ghe geondrichar@rogeating of
25/ 25/ 10 (S%%P) mﬁth,gn RF power. éi3.56 MHZ) of gpo VVsu&glied to_a_

coi | - ShapRaCEIMLRE Y HBJRSPEEL 18 Wrieds (1P @mymin., fr ClCAHRAtBRR Fesped. 156 AHB)  of

20 Wis o applied.to the 0 substrate side (s e_stage), ,whereby.
subst ant ﬁﬂmﬁﬁgmﬂf% sgleF oy fagio Qfé*/t“& queefé%‘ﬁ)ﬁ.g&iﬁ 7t1he‘§%%e&h%r%§ﬂt ase
of using CF4, d 0,,,. an etchin t ith respect to W.is 124. 62
o Creshecs o B S e Bb gl 008 kit e ahtenn thy it of LlngSh

26 0| o AL gl b RO el @ e TR e
i | at i I , i h ducti | 1122 to 1126
7o BN b SRt conducttve Tayers 1122 to

Temypng t h%ﬁ?%&%ﬁg@%% d-%g%%ﬂd.dc%%ﬂ&éﬁrc %gﬁsgég?‘%aéaic@ﬁ@'?@“% Sﬂe tchdm‘Bib.t ain

a state sho ing is con € second conductive
llayers — d@p; {Qink1 AR IASTRS KR hkt filngt ih FPA SO
t hat the inpur't§ ol Gnent i s gg%ed ?%Sgﬁ%ﬁigﬁicﬁ&%ﬁ%%grbﬁﬁégégcgéﬁgﬁﬁ%he

taper pokyéRN$2M rd NG 6haFSlorheR A0RIhY 8tHeRWEAS the fiRr {SHRiICBIORYERBRL hardly
phosphorus (P) is used as the inpurity elenent, and plasm doping is

; ﬁng ggte F@;t;:g?iﬂi gj;] frhefidopbiiic60a thykisong 29%o 2126 Enadutitn, Ohe habkordA déigm -,
1008a to 1012a are changed its shape into masks from resist 1008b to 1012b by the second

15 etching processing (Fig. 18D). Although not shown, actually, the width of the first
conductive layers is narrowed by about 0.15 gm (i.e., about 0.3 um over the total line width)
compared with the state before the second etching processing. Furthermore, the width of
the second conductive layer in the channel length direction corresponds to the second

) width shown in Embodiment modes.

20 The electrode formed by the first conductive layer 1122a and the second conductive
layer 1122b becomes the n-channel TFT type gate electrode of the CMOS circuit formed
in the following steps. The electrode formed by the first conductive layer 1125a and the
second conductive layer 1125b becomes an electrode of the storage capacitor formed in the
following steps.

25 It is also possible to use CF,, Cl,, and O, as the etching gas in the second etching

processing. In this case, etching may be conducted by generating plasma under a flow rate

ratio of 25/25/10 (scem) with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
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~voltage of 90 keV, an ion current density of 0.5 Alcm, phosphine (PH3) 5%
hydrogen 15 dilute gas, and a flow rate of 30 sccm Thus, |ow concentration
inmpurity regions 1127 to 1136 are forned so as to be overl apped with the
first conductive layers in a self-alignment manner. The concentration of
phosphorus (P) added to the | ow concentration inpurity regions 1127 to
1136 is 1 x 101 ° to 1 x 1019/cnR2, and the | owconcentration inpurity

regi ons ¢leanqde 3 apesurkl Ba.cdmddhpeuti da. 5ridilent 20iVads aloo dapled withe t he
thi ckness of the taper 20 portjons of the first conductive |layers. In the
seni condiibsBnte sifefsanplerstagspeuhosiebn arshbstantisdly negorvd wif tods wmgt iy mplied
conducti ve Iamer, an i ur_ité caoncentration (P concentration) decreases

gr adual |§iierﬁ=f8 P Hhe @38 ObYsing, Ftéﬁe@ﬂé&tvi&aﬁtéﬂn& FRée PRRESPEB@UYL S V&t-Phyer

i nwar dl y. re specifically, in the 0 opi hg processing, a .

concent r'& "BW'O@%&FﬁE‘&F?‘@ﬁVg@@FB‘?%%ﬁ%&?&ﬁgr“ﬁ%‘%{“é‘hL ﬁﬁ%mwwa@w%t is
al so added,to the high-c entration,ifypurity region 118 to 1121 to
For m A1 GRBGRERL Kaf FUr PRBuNTG: QN B seed b FBed |t Bosmpbdtient
the width (in the ch el. | engt h..di tion) of the taper portion i

pref er ab?aﬁg’artheltg%lg?s : eb@%?%g‘g#g%f@%’ pgt %9"16519919%1%61[11 CHGHCHYE %yﬁ’ib 1122

Ther ef or t h i,nfluenc b Lckness;.the width in the channel
| engt h dfar]éféjtq%%u%tﬁ?ﬁ?&%@%%@éﬁ?&aﬁ|%WKP%3PHy regi on having a

concentrat i Of'h‘g:h aa?hag r}htln%ﬁingacthe br%%llgpgla@sf 9(%;%5](’1' (ﬁ)@)iéﬁg’egﬁoglﬁgss%gﬁia g:%ﬁg& h]L-

Herein, althou h- Concentration i

| ow- concgmt i %}9& JhRML Y. Hegi %‘%ﬁﬁé £c8 ePERRY Atk Yon NG HRLLYe 1&%@}? eis
an a

er therebeteen regi ons having a concentration g i ent

clear 5 bor
"‘4236 flor mefz2 630Nk 8k h%’xﬁgsl%lsﬂﬁl’:@résﬁedﬂ Qo Gh GRPURG Bl R8s VBRMhd Repaiigenal

ent
form ng regions and ow concentration inpurity regions. Then, the

regi on ofhdded ftahe boiRicBhd@d roPREdk BBlod e @@é??@@i@ﬂy of the fiidekndd&irangd ki rd
etching processing is conducted. The netal plate, the glass plate, the

ceranm c jl dficerabstifear, phsgieraniB ighedss g ernelbeus eddimashiialopaskis 146.
The upper view of the mask 146 is shown in Fig. 16. In the third et chi ng

pr ocessi amnducapbmdeo thd dopgngforidivnifsiof s tlowamebiatriof &. 51 ey /am?, whiactelangonot
overl apped with the mask 146 are selectively conducted dry etching to
voltage of 90 keV, an ion current density of 0.5 pA/cm?®, phosphine (PH,) 5% hydrogen
15 dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 1127 to
1136 are formed so as to be overlapped with the first conductive layers in a self-alignment
manner. The concentration of phosphorus (P) added to the low-concentration impurity
regions 1127 to 1136is 1 x 10" to 1 x 10®/cm?, and the low-concentration impurity regions
! ’ ) 1127 to 1136 have a concentration gradient in accordance with the thickness of the taper
20 portions of the first conductive layers. In the semiconductor layer overlapped with the taper
portion of the first conductive layer, an impurity concentration (P concentration) decreases
gradually from the end of the taper portion of the first conductive layer inwardly. More
specifically, in the second doping processing, a concentration distribution is formed.
Furthermore, an impurity element is also added to the high-concentration impurity regions
25 1118 to 1121 to form high-concentration impurity regions 1137 to 1145.

In this embodiment, the width (in the channel Jength direction) of the taper portion

is preferably at least 0.5 wm or more up to a range of 1.5 um to 2 um. Therefore, although
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elimnate regions overlapped with inpurity regions of the sem conductor

| ayers. The third etching processing is conducted by using an I CP etching
apparatus, using, as etching gas,.15 Cl3 having a high selection ratio with
respect to W In this enbodinment, etching is conducted for 30 seconds by
generating plasma, using 3 with a flowrate ratio of 80 (sccm, wth an
RF power (13.56 MHZ) of 350 Wsupplied to a coil-shaped el ectrode at a

pr essur einfbinde® IRA. 2 AthiBmdagWetie (WiddP6inVHEY BharRI Wehschal BRcBHRPLI edhet O
the substrate side (sanple stage), whereby a substantrally negative

sel f - bi abwobt@gerationappliiedregioprieiving 4 foddearrhon Grad20 &f €htiRgond 4 FHice
conductive |l ayers 1124c and 1126c¢ are forned (Fig. 19B). An exanpl e of
conduct i agl.a urhiw @ wet,clibeg  bleodesachongls blawhighrohbésranmodi @iy reekhe antthi r d
etching process is not conducted if there is no need to conduct. Then, as
shown i ntiE lgw-d@penmmtipnpupitiy refienente shodacepmasde hAsarileomhdtct o diayer
is activated. The activation is conducted by thernmal annealing using an
anneabi nborgr Hiseberwaen Thé regensdravi 4 nonaeaybsort gnaliatrede &irned0 SioilZ0AC,
typically 500 to 550C in a nitrogen atnpsphere having an oxygen
concent r Eeroi st cleapborder between thy effanmgbfardng tegispmand the ksv-congenthicen
enbodi ment, activation is conducted by heat treatnent at 550C for four
hours. GBRHEYEEHCRF thernml annealing, |aser annealing or rapid thermal
anneal i ng ( can be applied. Though not shown in the draw ng, the
inpurity el Eﬁ@%ﬂéﬁ%@“&f} PGS Hpary q@ﬁé’t‘f@ﬂ% PPHION AR £9PNRAEG Bntherraatknddtandghiter eby
erase the border between the n- e | rity regions (low 5 concenfration)
andthe FRAATYFabiGiCHgh ThR ekl Plavr.ohs R GeRprRErenRe A T s
‘epbodpment., at ;the same {ime as {he aboye-nentioned actjvation, nickel used
as aq(b:at SISIC gfipit ec?f’“@i)? erldiat?éﬁ? Bﬁglf ?@e SHRFT VH ‘I’flékF Fﬁﬁ’ﬁ?i%@/“ﬁ g¥8n
cont ai ni phosphor hgh concentration, wher ni ckel . o
concent rig'tglflah??'nh‘ﬁﬁ}e{é gel&n%l & (P)(%gn U or 1A a%ipﬁwomtogqﬁ‘é%ﬁbtcﬁ?éﬁﬁg'iw‘? B #iSng
regi on i Shich T . havi f 1 r.egi h Q1
pr oduced, é;nd%%%é ué&é%?gé\jda@ élﬂségrggsck? 2@6;2? %erllégcrd?re{}g(toglﬁlgf:%?t%ﬁ iL‘%Chmb qo
Sat i Sf aCiftharc RIS BYElarbed Niah 8RS Hoforbloelit €15 velsy TS ch
obt ai ned, ang esa i sfact oarp%echalr agﬁerl ste‘:bcélsgan bSe ! achlugg\g)gdg.yl&s Th third
etching processing is conducted by using an ICP etching apparatus, using, as etching gas,
15 Cl; having a high selection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl, with a flow rate ratio of 80 (sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure
of 1.2 Pa. An RF power (13.56 MHZ) of 50 W is also suppHed to the substrate side {(sample
) stage), whereby a substantially negative self-bias voltage is applied thereto. In the third
20  etching, first conductive layers 1124c and 1126¢ are formed (Fig. 19B).
An example of conducting a third etching process is shown in this embodiment. The
third etching process is not conducted if there is no need to conduct.
Then; as shown in Fig. 19D, an impurity element added to each semiconductor layer
is activated. The activation is conducted by thermal annealing using an annealing furnace.
25 Thermal annealing may be conducted at 400 to 700°C, typically 500 to 550°C in a nitrogen

atmosphere having an oxygen concentration of 1 ppm or less, preferably 0.1 ppm or less.

In this embodiment, activation is conducted by heat treatment at 550°C for four hours.
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Next, heat treatnent is conducted in a hydrogen atnosphere so as to be

hydr ogenated the sem conductor |ayers. Plasma hydrogenation (using
hydrogen excited by plasna) can 15 be used as anot her nethod of
hydrogenation. In the case of using |laser annealing as the activation, it
is desirable that |aser light such as excinmer |aser and YAG | aser is

radi ated after the above hydrogenation. Next, a plating process operation

i s carri dustengt ofnihemplespeating,daothnedmgstr faclethefmilhehnesony CRTW) lchiGel | Ne
1126 of the pixel portion, and the electrode surface of the termnal 20
portion. applipd. 7A shows an upper view of the active matrix type |iquid
crystal display device just after the plating process operation is carried
and Fig. 7B il harghapesshovaest thonkipwirigewhe irprapflentaniFigsiiffidth3oughedher ence
nuneral 400 indicates a term nal portion, and reference nuneral 401

r epr esen BSOS ERAtMEHELORCERY ictase srmbertletbatweemthext-ameamptgtymegiahs (lawso,
for the sake of sinple explanations, Figs. 7A-7B indicate one TFT provided
in the dFPVSTRFER! and ehaimaurin regizns Gigh emicon o almoss opnwilerglyl i ne 1126
is indicated in the pjxel portion 403. | this enbodi nrent, the plating
process oper 4t ‘ihberrQ\e!%fgd BERE iaéﬁleéa‘f“eBvﬂ%ﬁ‘ﬁﬁplﬁ)?b%‘@ﬁ’éti@tﬁpﬁiéFIVﬂ@P%ﬂlfrkgl fedi d

(manuf act ur ed EJA : "M CROFAB Cu2200"). . As indicated in_one 67 exanple
of Fig. 1t C%@ﬁ‘ﬁﬂ% Cﬂsﬁwlﬁ&oﬁﬂ%'&&%ecg‘&é%%WW%%% FPrEEing phesphpgss
wiring lipes,or electrodes, .which will be plated, are coupled to eac

ot her by PERBh Sgrr G B Eisy pavrkel SoncetEBonas o MO HE AR Btea A ol
When t he S G Qut 1N 4t he; suc in.%te, t adj oi nin ]
ij)ect r odteozb’%? éﬁ%ﬁ%l f)oﬁfmljgé)malsont“(’)mt‘)jél C%%pé’ragfgg hla?%ae%@ﬂn%&ﬁré g region 8“‘5

At erjpat Ly el = CJ j ' rned usin he dunmy
A erat Bk, 5 OF RALLRELIGU 1cEKR TN I AIREAR] U ASIn0 iy,
the sourpgtletdg HitlACefft hbGi .%e$bé%eﬁoﬁﬁg%a iﬁ?a%%%h{lﬂa{:?ehs}t& exd aver
insulating film 1155, an inorganic insulating ¥| m mai nl'y contal ni ng
silicon gayehrd. enpl oyed. Next, a second interlayer insulating film 1156
made of an organic insulating material 10 is forned on the first
interlayer iNeu, Bédvigeatinki idd&Rluctdl ihRLSdRFRR HiniBPherea a@&iﬁé'ﬂgﬁrélg%ﬁ&ﬂ&d film
having a thickness of 1.6 mwas forned. Next, a pixel electrode 1147 rmade

of a tratigpemininduotdisyery ePlhsrhahydrogatdiehn@dnghydidgen excited by plasma) can

15 be used as another method of hydrogenation.

In the case of using laser annealing as the activation, it is desirable that laser light such

as excimer laser and YAG laser is radiated after the above hydrogenation.
Next, a plating process operation is carried out with respect to both the surface of the
) source wiring line 1126 of the pixel portion, and the electrode surface of the terminal
20  portion. Fig. 7A shows an upper view of the active matrix type liquid crystal display device
just after the plating process operation is carried and Fig. 7B indicates a sectional view
thereof. In Figs. 7A-7B, reference numeral 400 indicates a terminal portion, and reference
numeral 401 represents an electrode which is connected to an external terminal. Also, for
the sake of simple explanations, Figs. 7ZA-7B indicate one TFT provided in the drive circuit
25  portion 402, and only the source wiring line 1126 is indicated in the pixel portion 403. In
this embodiment, the plating process operation was carried out by employing the copper

plating fluid (manufactured by EEJA : "MICROFARB Cu2200"). As indicated in one
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second interlayer insulating filmby enploying a photonmask. As the
transparent conductive filmwhich constitutes the pixel electrode 1147,
for instance, I1TO (alloy made of indium 15 oxide and tin oxide), an alloy
made of indium oxide and zinc oxide (In203 - ZnO), zinc oxide (ZnO, and
the like may be enployed. Next, while the second insulating filmis

sel ectively etched by enpl oyi ng the photomask, a contact hole which is
reached ¢:xanyleof Eigpkk wihea thispliningyproags opesahidil 8 Zarrkli3fu, eithk3 Yiridadiths k151,
1153, 1144) is fornmed; another contact hole which is reached to the 20
sour ce wledumgres) which 146 beblartk api x@lplqbiotdaoh otlserbe rrmpdoyiand dametherwennt act
hole which is reached to the gate el ectrode 1124 is formed; and al so,

anot her emsttabtcdnt heashinelpoitstiale adthed thosubkeaelieottroad én ﬂhk&‘ﬁbcaeshrﬁummd
Next, electrodes 1157 to 1160 which are electrically connected to the
respect | e adjopingicletiodgs divsu DUBK) as1dR, separd fama@hch artra Aduumaséevoly,r i ng
line of the drive circuit are 25 forned; electrodes 1150 and 1163 which
are efectt CE&ICFWIEF)‘H&%Y&& toemesh b using thaghupimypartegi-on 1144 and t he

inmpurity region 1153 are forne el ectrod (connectlon el ectrode 1161
is forned vﬁ\] %éﬁéwqﬂ éﬂqr}mé‘g’rﬁﬁ’érc}t%lltlﬁé cRpAle PhepveERg Bt SPUBE wmng?lm
t

T ot
2 ST e L TS T (T 110 1
e a8 P IR A LA TR bl P01,
o et d oS GRERIE %Yﬁgg{‘ﬁ%!ﬁﬁftpﬁé@%ﬁﬁ%ﬁ?%é??f e Bt finghPal B rsin o

the hol diIROhSARAS chRkndY @ Ir ode 1150 which is nade in contact
with and I's overl appen O Fﬁgwpa?x(gr?ﬁegl ectrode 1147. Also, in this

enmbodi nent , Né&&hagﬂ @r&md% 1157 RAWBS 4 é?gﬁspm%te&ﬁﬁkli@@ﬁﬁn Jsjp'é&e?&dl onlfle1163

are forned after the pixel electrodes havé been formed. Alternatively, the
contact schohémradSef REMBENARNN bi@nflofebhPHBdSaskOARBIg: trﬁr%a%éﬂﬁ&@ﬁid&ﬁe the

pi xel el ectrode nade of t he t ransparent conductive filmmy be fornmed in
such a n@anehichh&instifticss fhicxikel @le@eiodede4¥,Sfor instance, ITO (alloy made of indium
' 15 oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In,O; - ZnO}, zinc
oxide (ZnO), and the like may be employed.
Next, while the second insulating film is selectively erched by employing the
photomask, a contact hole which is reached to the respective impurity regions (1137, 1138,
) 1139, 1140, 1151, 1153, 1144) is formed; another contact hole which is reached to the
20  source wiring line 1126 of the pixel portion is formed; and another contact hole which is
reached to the gate electrode 1124 is formed; and also, another contact hole which is
reached to the electrode 1125b is formed.
Next, electrodes 1157 to 1160 which are electrically connected to the respective
impurity regions (1137, 1138, 1139, 1140), and a source wiring line of the drive circuit are
25 formed; electrodes 1150 and 1163 thich are electrically connected to both the impurity

region 1144 and the impurity region 1153 are formed; an electrode {connection electrode)

1161 is formed which electrically connects the impurity region 1151 which constitutes a
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overlapped with this electrode. Also, the inpurity el enents capabl e of
applying the n-type are added to the respective 15 inpurity regions 1135,
1136, 1144, 1145, which may function as one el ectrode of a hol ding
capacitor. This holding capacitor is formed by el ectrodes 1125a and 1125b
connected to the capacitor wiring.line 1169, and also by a sem conduct or

| ayer, while an insulating film- 1006 is used as a dielectric nenber. Wile
t he aboveedssaegibedo nensdfaod wirirpglimet hitdofi the pavet ipecticat, gabowirirteiened! i 622
circuit 20 and the pixel portion 205 can be forned on the sanme substrate.
The dri vevhich suiltctdoallyaionsectttieo NMOBite iefectriotle 11BPis domsdd:; wetiadsoaf capabitor
n-channel type TFTs 1180 and 1181. The pixel portion 205 contains the

pi xel TFWidog linadé&6dhidheis glectrimbe Lot t@D® dndlachedhdl ding fomaplaci t or 1183
(see Fig. 20B). It should be noted that such a substrate is referred to as
an "active reiximeixalishcitlel i histdkriegaiohneettd onthe iorpurtte regike | bF3 of
conveni ence. 25 In addition, the EEMXS circuit is structured shown in Fig.
23A by ushagirshol ¥ B-206nanmeh arelacerodni ld 68 msbigh e mradermingcorpact withnangber

view for indicating the pixe ortion of the actiye matrix substrate 69
manuf act GV edaFRed W taispees! ﬁl@ﬁgpdq? 1 P8hodVs. ahis GLish clegrede |k Staks ey

reference nuneral s ,shown in Fjg. 13 are enpl oyed as those for indjcating
e s CORRETHRIS i TPHELY e IAG S o, SR coptsica Py BevbRmelorsods | T30
sectional_,vi,ew, taken along.a dofted line ;A-A .in. Fig. 22. dotted |ine
o B shomhit Mmaft ShaRiat Hl tht Shearred ity matbivil b A i ong 5 a
dotted line B4B .of, Fiag, 22. Also; Fig. 21 is,an upper; view of t actj ve
trix subst P 05 shibefmodl S8 & Spdte iR PR Y HER S iS0rd o

pikel ;§ s 1hgs qgéif?gtl]@%?eﬁ}éE{eaﬁi%g;l:gi&@[egLa&@téenemg%rg’*%&‘{‘ast%’gﬁ’ggr' @&H{E?P "

such a manner t I'X 1S not e ge portion

of the pihsels &l BELEPIRT dtdTectSdalsrangsd altld)theli)@aﬁ%i’,(%ﬁéé ﬁ%?%gﬁéﬁdfg né:{ﬁé or i cé€

wiring line 1126 in order to shield spaces anong t ctrodes.

Al'so, in t%@%ﬁﬁ@%dﬂcﬁbe Gl nSdyeRStoPheMh bikH DhdinGBaM: FRE gixe@ elePirBle RUMDEr
of photomasks which are required to manufacture the active matrix

subst r at eveda*dRAEOTES clectrode.
Also, the impurity elements capable of applying the n-type are added to the respective
15 impurity regions 1135, 1136, 1144, 1145, which may function as one electrode of a holding
capacitor. This holding capacitor is formed by electrodes 1125a and 1125b connected to
the capacitor wiring line 1169, and also by a semiconductor layer, while an insulating film
1006 is used as a dielectric member.
) While the above-described manufacturing method is carried out, both the drive circuit
20 and the pixel portion 205 can be formed on the same substrate. The drive circuit contains
the NMOS circuit 1182 constructed of two n-channel type TFTs 1180 and 1181. The pixel
portion 205 contains the pixel TFT 206 made of the n-channel TFT 206 and the holding
capacitor 1183 (see Fig. 20B). It should be noted that such a substrate is referred to as an
"active matrix substrate” in this specification, for the sake of convenience.
25 In addition, the EEMOS circuit is structured shown in Fig. 23A by using two n-
channel TFT in this embodiment.

Fig. 22 is an upper view for indicating the pixel portion of the active matrix substrace
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five. A description will now be nade of steps by which an active matrix
type liquid crystal 15 display device shown in Fig. 6 may be manufactured
according to Enbodinment | fromthis active matrix substrate obtained.

[ Enbodi nent 11] In such a case of n-channel type TFT shown in Enbodi nent
10, elenents belonging to the group XV in the periodic table (preferably,
phosphorus) or elenents belongi'ng to the 20 group XIll in the periodic

tabl e (pnehdsabted irbokiormRymber. addsbill® Adhebs eatciodduahersahie fdigreabannel
formng region to selectively fabricate the enhancenent type and depl etion

type. | muangakehowe ireFign2((BViES caipleypeidtas tisost Gorimdichiingobobime n@ht Hertad Bhanne
TFTs, it is formed as a conbi nation of enhancenent- type TFTs (hereinafter
referred%U§shewhEEEESZQBcohcqmmﬂéh)mmxmonmhﬁémamkonﬂohuddpheﬂhoﬂf%yﬁenand
enhancenent - pe TFTs (hereinafter referred to as "EDMOS circuit"). 70
Fi g. 23Ei§ﬂc3w§y harlogted hipl 8-Bfshbive iEENMOER towespbndsma s& pnab ggwshlowsalang
exanpl e of the EDMOS circuit. Each of conponents 31 and 32 shown in Fig.
23A i5 ardamhlieeRdhiof Figy pLofl Finadds arruqummvepﬁdmmxwemsérlrceub&tmt«as
E-type NTFT). Conponents 33 shown in_Fig. 23Bis an E-type NTFT and 34 is
a depl etabspineg pet éﬂternﬂﬂersahwemwhpﬁé#%@ ﬁ%lfheétﬁxelss foepedred to as D-type
NTFT), respegtively. In Flg?¥ @kfnd 23B, VDH designates a po

i 0

line to vl CPEISIHEEE § imenpis mawizcoeer in e hibmann awﬁqff ne) ,
d VDL t | t | t

s R Ol Rlgb et i i o 88 Mgty B o
s 9, B SRERGh B anE BRng lopFed HLGHES BRI et PRk o Eenos

. t ShQ%E in Flg 23A or the EDMOS circuit shown in Fig. 23B. Portions
40 a d £ 24A-24B are flip-flop circuits. Conponents 42 and 43

are E-type BKFIEJ Cgl‘&l%l({.e %%lg@\ebsc(eg%l}d»ﬁhh{‘ﬁﬁ eh%o&ﬂ?erﬁa&%&‘i dufifbeFokyPe

NTFT 42, s1 gnal e oppo
photomasks whlch are required to manufacture the active matrix substrate could become

five.
A description will now be made of steps by which an active matrix type liquid crystal
15 display device shown in Fig. 6 may be manufactured according to Embodiment 1 from this

active matrix substrate obtained.

[Embodiment 11]
) In such a case of n-channel type TFT shown in Embodiment 10, elements belonging
to the group XV in the periodic table (preferably, phosphorﬁs) or elements belonging to the
20 group XIII in the periodic table (preferably, boron) may be added to the semiconductor in
the channel forming region to selectively fabricate the enhancement type and depletion

type.

In a case where an NMOS circuit is formed by combining the n-channel TFTs, it is
formed as a combination of enhancement-type TFTs (hereinafter referred to as "EEMOS
25 circuit"} or a combination of depletion-type and enhancement-type TFTs (hereinafter

referred to as "EDMOS circuit").
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polarity is input to the gate of the E-type NIFT 43. A synbol indicated by
44 represents 15 an inverter circuit. To formthis inverter circuit, the
EEMOS circuit shown in Fig. 23A or the EDMOS circuit shown in Fig. 23Bis
used, as shown in Fig. 24B. Therefore all of.drive circuits of the display
device can be all structured by n-channel type TFT. Note, reference

nuneral 45 indicates an NAND circuit. Further, this enbodi nent can be
freely conbi rtég 2314 shaanynskamglawiabe BEMEIDB eato®ningl Fi2 Q3B showd fn ekdhpledif ment
12] The drive circuit and the pixel portion in accordance with the present
i nvent i onthe MRS cigedt. iFacly af dconsonendld lemd(Bohbwe imBior 2 %A tsyapenhiagedntent -
crystal nodule and active matrix type EC nodule). In other words, the
present impehnicbanoell B (lappinofer teteradd toas Etduee BIIETD r Goinpon2stséduhpwerin s
havi ng these nodul es as the display section. The foll ow ng can be given as
exanpl es 5g. 1He it & woaiNTEuiphehis a vepleoon aner abn-chanasl g Bl(hemmafas ;
head mount ed di spl ays (goggl e type display); car navigation systens;

pr oj ech ortefergeg togs 'émegf}%%ggbﬁaﬁpeééﬁﬁut ers; portable information termnals

(such as nobile, conputers ortabl e tel ephones and el ectroni c_not ebook).
An exanpl e oflnteﬁ%&ss@r?@siﬂé\%&m defgrges DAV SUpRIBling terpfichaposithvilage

pe sona SAIBUL Pl B3 e IELMES SR D00 2001, 20 L, LIRSS
et on L PRS0 et oplon pertion o003, g, 260 shoee,
an 1m0 LS IA,ECLLON ZE00, ongt B 00 SMAEDSE 204, o o sl oy
O 0 2205 5 0 206 D, B Y5 P SFRLETA R gy
el ces g A0 40 EDRIA R OREH IEHOR BRI R U120
(digital MeC93Bihent)-86) cirlds. VdmpdiRhed M2 PEPAL MY HRBATHR. AGbck signal
(CL) is input to the gate of the E-type NTF 1 42, and a clock signal (CL-bar) of the opposite
polarity is input to the gate of the E-type NTFT 43. A symbol indicated by 44 represents
15 an inﬁerter circuit. To form this inverter circuit, the EEMOS circuit shown in Fig. 23A or
the EDMOS circuit shown in Fig. 23B is used, as shown in Fig. 24B. Therefore all of drive
circuits of the display device can be all structured by n-channel type TFT. Note, reference
numeral 45 indicates an NAND circuit.

) Further, this embodiment can be freely combined with any structures of Embodiments

20 2to 10.

[Embodiment 12] B

The drive circuit and the pixel portion in accordance with the present invention can
be used in various modules (active matrix type liquid crystal module and active matrix type
EC module). In other words, the present invention can be applied to all of the electronic

25 equipments having these modules as the display section.

The following can be given as examples of the electronic equipment: video cameras;
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15- can be used for nusic appreciation, filmappreciation, ganmes and
Internet. The present invention is applicable to the display portion 2402.
Fig. 27A shows a portable book (el ectronic book), and it includes a nain
body 3001, - display portions 3002 and 3003, a recording nedi um 3004,
operation sw tches 3005, and an antenna 3006. The present invention can be
applied to the display portions 3002 and 3003. 20 Fig. 27B shows a

di spl ay,digited daimeiras; | hedd smaumeidndibmlays @b@dle wpes dispbwl; stramo/ i@, syardisa

di splay portion 3103.- The present invention can be applied to the display
port i on [B¢j@8tors;whi whrepspasural comporergpeatble infoamad@n teonmBel§ sobless mobile

di agonal . The applicable range of the present invention is thus extrenely
wi de, ardmpuiers, pousdldtedephoseappld yleetienipmetaapk). ndarehopla of thesvansiicao ur i ng
met hod of electronic_equipnments in all 25 fields. Further, the electronic
equi prerie Figs. £¢@ tediiBdi nent 12 can be realized by using a constitution of
any conbination of the enbodiments 1 to 11. 72 [Enbadi nb 13]. O Referring
now t Fi g. FmASHshrwga persenal sampriger. agpl it mclydeed main WPt Aomaseinpatie of

an enbodi nent the present invention. In this odj mrent, a_nethod for
manuf actSGFioRy 28@%@ Eﬂvowgl?m 0@355@@ keybowd %@q?nﬁheﬂ%sam EHRUGNHBt hod
by whi ch a,TF‘{ of acﬁi >iel orti @5 is fornmed on a substrate in an inverse
st agger Wbé?b%\%d}f HEHG t‘@&;@ Pt or to be connected to the o
e aanes o dAbChelE: FEPYL CShHLED auth BB 5 B 25E R led e,
t erm nal rtion in the nmanuf ring.ste I i . ectricall

connees deZoi Rihek Fecshing B0 3504 0p sk SREcnlan 6 ans aShsBh bbb} Va0,

THi I.OVi .0n rit.i - bstrate. It should 10
beI ?\(}5 gg@%ﬁeg%rgéﬁ?%ﬁ%% 15?8@%"‘@%9@58 d&@%gtpgﬁﬁérgsz%gcscor res pondst oua
sectional vigw, W k = A [0 PRC ) i em-G uct or
di spl ay devi%%/ %fg@%ﬁu?%ﬁ}%gg S%/dégﬁge??/rldﬁflgg ?‘%ﬁ%@t ?Vlaj'%:dg 3%086& Eagaioﬁg&g

l'i ght t r@pam el ot fERF AL AL LSl mARuA) USARE BcRMBSA MakehoGUHD t 194 @ﬁ?lay

substrates as barium borosilicate glass and alum na borosilicate gl ass may
be e”P' Pteelon BROL Y HeBkéryREGS P¥03; a recording medium 2404; and operation switches
. 2405. This player uses DVD (digital versatile disc), CD, etc. for the recording medium, and
15- can be used for music appreciation, film appreciation, games and Internet. The present

invention is applicable to the display portion 2402.

Fig. 27 A shows a portable book (electronic book), and it includes a main body 3001,
display portions 3002 and 3003, a recording medium 3004, operation switches 3005, and an
f) antenna 3006. The pr-esewf& invention can be applied to the display portions 3002 and 3003.
200 Fig. 27B shows a display, and it includes a main body 3101, a support stand 3102, and
T a display portion 3103. The present invention can be applied to the display portion 3103,

which is equal to or greater than 10 to 50 inches in diagonal. ~

The applicable range of the present invention is thus extremely wide, and it is possible

to apply the present invention to a manufacturing method of electronic equipments in all

25 fields. Further, the electronic equipment of the embodiment 12 can be realized by using a

constitution of any combination of the embodiments 1 to 11.

72




15 known as #7059 gl ass and #1737 gl ass, manufactured by Com ng Inc. Such a
substrate having a light transm ssion characteristic known as a quartz
substrate and a plastic substrate nmay be enpl oyed as another substrate.
After a conductive layer is fornmed over an entire surface of the
above-explained substrate 4100, a. first lithography step is carried out, a
resi st nﬁ @ for g and an 20 unnecessary portion is renoved by way of
an et chi %ﬂ% eration, so that both wiring lines and el ectrodes
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nitride 73ueombat ARkl Pbe e gﬂfag[@%eae\m i ;ﬁ@sab gjh?alﬁ%gggm r%ugggfs

materials of these wring |lines ect rode

and anot Rah ebsf | Fifd 234 Qoarig IO 1EHeQR DR Ae R0 R0 WHGE pol-cﬂ%b@%% andy

a termnal portion 4101 by executing a p atlng met ho

coating mMeufRuirGs drbpie Mémmrett‘%tﬁ&g@%bnﬁédtéﬂ &;-9 @mﬁthﬁn%f 4 Bchif

can be decreased and it is possible | ower the power consunptlg

di spl ay. ofhhsthessidgiant a@m%sﬁﬂ&t@@rmh@&i&iﬂ%ﬂl@poﬁi&ﬂ)f@ﬁe §d%§tr96&x?ﬂ 1@9[&' on
/ezceeds 5 inches inasnmuch as the power consunption caused by the wring

si dlanbenbedahwssestigmil fvicanif Fig) 28A e 306 coeretlhpl @Y seb floma kv vhlan
this 1is advantageous when the wirings consist of Ti, Ta, W M, O, Nd, an
al | oy t heloegfa loe A A'®fhig.Bide of these elenents. In this enbodi rrent, Cuis
enpl oyed as the netal film AIternatlver, Ag, Au, Cr, Fe, N, Pt, or an
al | oy of t hebissted saminondungyr displandtgeid mufmlsredrbeteaipldwmm sullssare £06h of
t he above- descrlg_d nanufacturlng met hods is featured by that in the
pl ating FoRgad £28f Epnsmisgiengbaraseenigici mip 4 hyble wbstie, pickeglaponbitones & e

connect eg 2ach
arium borosilicate glass and alumina borosilicate glass may be employed, which are typically

15 known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.

After a conductive layer is formed over an entire surface of the above-explained
) substrate 4100, a first lithography step is carried out, a resist mask is formed, and an
.20 unnecessary portion is removed by way of an etching process operation, so that both wiring
lines and electrodes (namely, source wiring line 4102, gate electrodes 4103 and 4104,
holding capacitor 4105, and terminal 4101) are formed (see Fig. 28A).
The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the

25 above-explained elements, or of nitride which contains the above-described elements.

Furthermore, plural sets of these elements which are selected from T, Ta, W, Wo, Cr, Nd,

plural sets of these alloys containing the above-explained elements, or plural sets of nitride
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15 other by using wiring lines so as to becone sane potentials to each
other. Also, the wiring lines which are used to connect these source wiring
lines so as to becone equi-potential nay be cut out by laser |ight (CO2

| aser etc.) after the plating process operation has been acconplished, or
may be cut out at the sane tinme when the substrate is cut out after the

pl ati ng process operation has been conpleted. Also, a short-circuit ring
may be feomtEdingythe 200uskrgainkd ekmdnts ngy patstaekabas texharcainlsiof shisatiingg f i | m
4107 is formed over an entire surface. Wiile a silicon nitride filmis
enpl oyedimes ahHielecimdud.ating film a thickness of this insulating filmis
selected to be 50 to 200 nm Preferably, this insulating film having a

t hi ckness ofN&&pbouh i £uf e 06 dnd shabed Cuddmuhidér e dodnachan betiea gatree
insulating filmis not limted to the silicon nitride film but_my 25 be
manuf actwiriag lipy 4éf) oy b ngmsinelpoarion AU bit ¢xeguting aplasing nxithod Gae bigi Z%B)f- il m

a silicon oxide nitride film and a tantalum oxide film (see Fig. 2%?)
Next , 5 a By eosting the yshoesslinsepite droeppertily 4 R0 deavirag resttance ke kpdesseased 50 t o
200 nm 74 preferably 100 to 150 nm is fornmed on an_entire surface of the
i nsul at jansl if ispassible 1O leyer His RoyiER EORNEIEREA thestifiley, SRS advansagesravhen VD
net hod and the sputtering nethod. An pr phous sil,ico a-Si) film.is

i cal |he detieal S Fos Pioinsgan prdeRs hCRROBeareiibone AR pecnusngiosgc)

conduct | FHEg 56 VIFR) FRBFEE PyBBNOHEp T Ay "Bl S b e,
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seniconqﬂg%g-lﬁjln14109 containing the n- type inpurity element was forned
(see Fig. %}. Next, photoresist masks 4205 and 4206 are fornmed by way of

a second phekg| dd-REHBO Aol &RerilfdiUnbRete rusife WHTBEASS frayued byl thik inhbeeof
is renoved by way of an
plating process step; the source wiring lines of the pixel portions are connected to each
15 other by using wiring lines so as to become same potentials to each other. Also, the wiring
lines which are used to connect these source wiring lines so as to become equi-potential may
be cut out by laser light (CO, laser etc.) after the plating process operation has been
accomplished, or may be cut out at the same time when the substrate is cut out after the
C ) plating process operation has been completed. Also, a short-circuit ring may be formed by
20 using these wiring patterns.
Next, an _insula;ting film 4107 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of this insulating film is selected to be 50
to 200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. Itshould
be understood that the gate insulating film is not limited to the silicon nitride film, but may
25 be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
nitride film, and a tantalum oxide film (see Fig. 28C).

Next, a first amorphous semiconductor film 4108 having a thickness of 50 to 200 nm,
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15 etching process operation so as to forma source wiring line 4311. As
the etching nmethod in this case, either a wet etching nethod or a dry
etching nethod is enployed (see Fig. 29A). In this etching step, while the
second anor phous sem conductor film 4109 and the first anorphous

sem conductor film 4108 are sequentially etched at a place other than the
20 resist pmasks 4205 and 4206, both the second anorphous sem conductor film
4203 andrefesalily 400 apddPhmusisdermebad vot otire Bitfmedsd0rhe analdrorgribh 4002 LFFT
4312 of the pixe] portion. Also, both the second anorphous sem conduct or
fil m 4204nRiRuing ke EW‘E‘? mgilpiveh gs theahisoordiBrroethpil bml 420pusesng orenedl.i n a
hol di ngn%apaci tﬁr 4313. Next, after the resist masks 4205 and 4206 have
been r erdbb&@ORheY skicome-Hih flralis waisghnfsped while badag nifid thisknesind 180

resi st rrasé %Zmrw is.formed, and also an wunnecessary portion is renoved by
way of dHPet '159183'?)00%5 operation, so that both a first anorphous

sem cgmduct % film4208, ar}rcéi second (?m)rp_ outg1 gen‘i conductor fjlnms 4209, 75
4210,° 4211 ar&YbiheRd prerphguysemispdugasdim 0P cpniaiping gpg eandis Hy itpge

i st 4207 | . first interl i | ati Cfil 3 d f
oo T coter Gt & TR i Pty f Ferie b Kb A hickacst of 430 B e
f | d i h h i first ,interl
hsal bt (R Bh A B3 a e TRIE ] AT i R e Elemenc 4312
f th i 110 i : i 431 f-th i | ti
i S R RS SO i T
a thi Ckrk%?t%c@fbylerﬁpl,@inyﬁ'ﬂ%gkn&ﬁ)ﬁ rrﬁ&BB?qﬁlcﬂoas%eo I??rﬂﬁ (C\Vﬁshﬂ:egxidldqngn@fig rial

‘.i’r;:)de of acrylic resin I's rmed on a first interlayer Ins m 4213

wede 10f spuietihg @ d¥d. di ﬂiﬁf éﬂtaﬁ&iifﬂ.ehf,nwﬂilé 4 Hi®reahed lh{fS Which Hos‘kﬂoﬂ[s%g

ic
insulating material made o e acrylic resin 1s selected as the second

i nt er | ajeen atdedis aiipherel] dhdseAntiQMNAPhY@ s¥mideAlint @ HEn 200 EhRainikE& LRy be
enpl oyed as the organic naterial, and furthernore, an inorganic naterial

may be sgpenhpdity thanaafwarfomidl {see Big. £8Uy.t h photolithography step is
carried out, a resist mask 4301 is forned, and then, a contact hole is
formed by exXéeut iplgtaredicy mhskhi AY0FBtapl 4P06S arorfoaedd Hel avdys oEnpl ayeddso as
phortolithography step, and then, an unnecessary portion thereof is removed by way of an
15  etching process operation so as to form a source wiring line 4311. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
29A).
In this etching step, while the second amorphous semiconductor film 4109 and the
) first amorphous semiconductor film 4108 are sequentially etched at a place other than the
20 resist masks 4205 and 4206, both the second amorphous semiconductor film 4203 and the
fist amorphous semiconductof‘ film 4201 are formed in a TFT 4312 of the pixel portion.
Also, both the second amorphous semiconductor film 4204 and the first amorphous
semiconductor film 4202 are formed in a holding capacitor 4313.
Next, after the resist masks 4205 and 4206 have been removed, a third
25 phortolithography step is carried out, and a resist mask 4207 is formed, and also an

unnecessary portion is removed by way of an etching process operation, so that both a first

amorphous semiconductor film 4208, and second amorphous semiconductor fitms 4209,
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15 to electrically connect the source wiring line 4311 to the second

anor phous sem conductor film 4209. At the sane tine, another contact hole
is formed which is used to electrically connect the hol ding capacitor 4313
to the second anorphous sem conductor film4211. Al so, another contact
hole is forned in a termnal potion 4310, and this contact hole is used to
electrically connect the gate wiring line to the termnal portion 4310 (see
Fig. 30A¥1Qa2SLkbsempunnt I(see B t29B)Spar ent el ectrode fil msuch as 1 TO
(I'ndium Tin-Oxide) having a thickness of 110 nmis forned. Thereafter,

si nce bot h aNEkt afepbonbbve-Hegribphiesist @pskedd7 iamoetd; hifing ipredeps snsatemear e
carried out, a transparent pixel electrode 4309 is forned (see Fig. 3013).
Next , i nfiln d&}3 mede efaibcanerxade miknidefgn having ddtitkrassifOA nphiofahictihygraphy
step and an 25 etching process step are carried out. A netal wiring line
4303 i s Plrpladnae VAimeshas! inswush xmanyer tharmhisdirstinerlepericalating fig 42l Aeras311
to the second, anor phous s?.n‘i conductor_ fil m42&)&)€ Also, a nmetal wiring line
4305 Ps FOfeHdhe sousg wigng|lwet 43 1daklne TEInhblck of te med amdtigmorshdwshalding

sem conduct or fi 4211 to . the transparent pixel electrode 4309. Also, a
net al . wi FHHIGHPS %é%@@“f%pf)ﬁ%% S%f'sﬂgof ctrically connect the
transparent pixel electrode 4309 to t i ng capacj tor 3. Also, a
retal o 11 nd e 08 et ingd i S MR knSh ah bt Gt o

el ectrodgm,trfc:)S trq {errri nal .éaort' on 4310.. 1It ahorrléd ?I so .be Poteﬂ t hat. as the
5 metal WTTRG Wat®erT U Sishekng TayER PRimohate b redddhimed qn f fitavi ng
a thickn =Ticalloy fihkmhavig thi ckness of 500 nm
iy be R n BB B2 Rt b S D A BRI s D Pl SRR, B2
‘sém ggnd o [Tl i O\YN.1 .| ' i.ring
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fornmed. AshQtiab ﬂl‘lﬂ[‘bﬁl[tefﬁaéﬁggf gb!yhﬁ'ﬂg rﬁﬁ%&%ﬁ@&aﬁ%ﬁ%@&g@&@t% Oﬁga?ig

sem conductor 10 di splay devi'cé I's manufactured a IS equa

total numBesia®f add RS e RBAL ANl HBAKHAP ASILRRay BE sdlbGe@bomesdgaer whgda
manuf acturi ng met hod of the enbodiment 13. That is, after the metal wiring

l'ines ar®ukdr pRstolithierigtanaonieribl oot £h@sknRae Shisdsrmdd Qridsiear red.
As a result, 1t is possible to formeither the metal wiring lines or the

contact hole is formed by executing a dry etching step. This contact hole is employed so as

t he

15 toelectrically connect the source wiring line 4311 to the second amorphous semiconductor
ﬁlm 4209. At the séme time, another contact hole is formed which is used to electrically
connect the holding capacitor 4313 to the second amorphous semiconductor film 4211.
Also, another contact hole is formed in a terminal potion 4310, and this contact hole is used

) to electrically connect the gate wiring line to the terminal portion 4310 (see Fig. 30A).

20 Subsequently, a transparent electrode film such as ITO (Indium-Tin-Oxide} having
a thickness of 110 nm is formed. Theréafter, since both a fifth photolithography step and
an etching process step are carried out, a transparent pixél electrode 4309 is formed (see Fig.
30B).

Next, in order to form a metal wiring line, both a sixth photolithography step and an

25 etching process step are carried out. A metal wiring line 4303 is formed so as to electrically
connect the source wiring line 4311 to the second amorphous semiconductor film 4209.

Also, a metal wiring line 4305 is formed so as to electrically connect the second amorphous
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transparent pixel electrode such as ITOin the =beginning of the

manuf acturing step. 15 Since the above-descri bed photolithography steps are
carried out six tinmes, the transm ssion type sem conductor display device
can be manufactured which is constituted by the source wiring |line 4311 on
which "Cu" is plated, the TFT 4312 of the inverse stagger type pixel
portion and the hol ding capacitor 4313 thereof, and the term nal portion

4310. %Qnﬁéorﬁmkamﬁlﬁzq 1ke EHP%%SBFQ& 5&&9&&6@4}@191 @hsc@,%ﬁlﬁﬁﬁmﬁlinb}’m%he

activation layer by the anmorphous sem conductor filmin this enbodi ment has

a | ow f4 g0 ebifne&t sdRPid bleYoricHlBbYnd-P ehdBlhipakdn (Qlixénlde thodenBN9s@cheoul d

be obtained. As a result, a drive circuit for displaying an imge is

fabri caiddingycapacikés ¢hiP, Adag of Metal wifiag dinkVE308i & duirhed o ahitd el mimlipt ed by
way of a TAB (Tape Autonated Bondi ng) nethod, or a COG (Chip On d ass)

met hod. cotime&t §@.gatddedinstiel ro charuhac pogidni43 10hk sheslpadioibeaosrdndelt sevhes by
utilizing the present enbodi nent nay be applied to a display portion of

el ecsr ombal dénng e terhdwnsthaketilgyer éhrhodiderdboda T ilnh Babiadiarmbintknés bf Phe
enbodi ment 13 indicates such an exanple that the transm ssion tgge

seni consmardrardib{li alloydfln bevicgn thizkhessmé A00nnpmef be mbavy(seh Eig. 30C).

phot ol it hogIr aphy steps six tines. In accordance with this enbodi rent 14, a
refl ecti on lnyhe methodoied uearodaadining aye Scraisondectpnisplay gHist sbowpeds thy
executing photolithography steps five tinmes, the nethod of which is

i ndi cat@bedimeng[3,3he megilndenghinshactomedaftersharepmsesrixahplsceptodichkent 14

are obtai ned at the sane steps s the manufacturing condition of Fig. 30A
,m; t he @&E@Pjﬁ%@ﬁtﬁdﬁ t%#wr%herpé?afé?rﬁ@ht FIhL SR s é‘&gl IHePHCHEIUELH| ai ned
o

follows: It should be understood.that portjions, 10 cprresponding to Fig.
30418y difmlay it iy mateaciied at dellence ihshErhe. thei Fap! g ph ahiese

et s 8 SN2 g, SOA. L BRLE e e e WA L

bt ny POERALS BRE ARINC B SRR YR AR BLELA e PaRRRen il etelofie TRAY:
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

15 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring line 4311 on which "Cu" is plated, the TFT 4312 of the inverse stagger
type pixel portion and the holding .c‘apacitor 4313 thereof, and the terminal portion

/ ) 4310.

20 It should also be noted that such a TFT which is formed by the activation layer by the

amorphous semiconductor film in this embodiment has a low field-effect mobility, namely

__ the mobility of only 1 cm?/V sec could be obtained. As a result, a drive circuit for displaying
an image is fabricated by an IC chip, and thus, the drive circuit IC chip is mounted by way
of a TAB (Tape Automated Bonding) method, or a COG (Chip On Glass) method.

25 Also, the module manufactured in the respective embodiments by utilizing the present

embodiment may be applied to a display portion of electronic devices shown in the

embodiment 12.
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so as to electrically connect the source wiring line 4341 to the second
anor phous 15 sem conductor film 4209. At the sane tine, a pixel electrode
4401 is formed. Furthernore, another metal wiring line 4405 which is
electrically connected to the termnal portion is forned (see Fig. 31B).
Since the above-described photolithography steps are carried out five
tinmes, the reflection type sem conductor display device can be
manuf act{Bméddiddrahi4]ls constituted by 20 the source wiring line 4311 on
which the netal film+s plated, the inverse stagger type TFT 4312 of the
pi xel porti off e3¢badihdite I hohdicag:scarac b oexAFLS thberdef ramidsddie g m nal
portion 4310. Al so, the nodul e manufactured in the respective enbodi nents
by uti | isehingntlheror dispbgnlevienrban befirnedey geefoanplg td phorditibapblayst@arsii on of
el ectroni c devices shown in the 25 enbodinment 12. [Enbodi ment 15] 78 O In
t he enmbdidieverin ac8oumlaice Methethhoadnbedimend 141 heefficaibh ngpepsentiesshist@plispday
carried out after the first photolithography step has been perforned. In
t hi s Seniewicaaray besmaguisratredby exrcatiog phot@phograplay stepdiveutime, tee nwthialr t h
photolitho r_aig;y step has_ been perfornmed, which wll be described with
ref eren@ Wg'éf- endigagadim Fim §1. 36C. 5 First, a sem conductor display device
i s manufactyred by enploying a substrate 4900 having a |light transm ssion
char act er i sPFEe MUAGEERY eorslipans i this embepimgng d¢ a@l&%ma‘ﬂé@hﬁ@mbaﬁﬁp%m
borosilicate glass and alum na borosiljcate glass npy be enpl oyed, which
are typiit yl%aRH g gopy| s Kiga 3@ iy 3 eg?‘ﬁ?%rzﬁ“%‘?&hu]ﬁadﬂﬁ&‘ ahiffgsgnconi ng
Inc. Such a,.substrate hayin light. fransm ssi characteristic known as
quar t AR PERE SRy WaﬁéFggP@@e&?asfPﬁ%‘vsej oI, D RIS TP SBTROTHABY her
bsiyate. Aftaear n ive layer,.is,forned over an entire surface of the
abovfeq e>(<:§ rg?pr%@m %ﬁ@%ﬂ%%@ﬁ ECX%?dTthtELF TRt ﬁgoﬁﬁfﬁﬁ‘ﬁ?u@? Sis carried out, a
resi st maskygj . ess tion .is;remved by ) of an
etching pr Ogié'gténg%gﬁgﬁagﬁglcg%qgﬁg?ﬁbgph&ﬁéf ]E)% is 0Btaihdd A RNy with the
embodiment 13, a metal wiring line 4402 is formed by executing both the fifth

photolithography step and the etching process step. This metal witing line 4402 is employed

so as to electrically connect the source wiring line 4311 to the second amorphous

15 semiconductor film 4209. At the same time, a pixel electrode 4401 is formed. Furthermore,

another metal wiring line 4405 which is electrically connected to the terminal portion is
formed (see Fig. 31B).

Since the above-described photolithography steps are carried out five times, the

3 ) reflection type semiconductor display device can be manufactured which is constituted by

20 the source wiring line 4311 on which the metal film is plated, the inverse stagger type TFT

4312 of the pixel portion 4314 and the holding capacitor 4313 thereof, and the terminal

portion 4310.
Also, the module manufactured in the respective embodiments by utilizing the
present embodiment may be applied to a display portion of electronic devices shown in the

25 embodiment 12.

[Embodiment 15]
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| ines and el ectrodes (nanely, source wiring |ine 4902, gate el ectrodes 4903
and 4904, 15 holding capacitor 4905, and termnal 490 1) are forned (see
Fig. 34A) ~ The above-described wiring Iines and el ectrodes may be

manuf actured frommaterials of such an elenment selected fromTi, Ta, W
Mo, Cr, Nd, of an alloy which contains the above-explained el enents, or of
nitride which contains the above-described el enents. Furthernore, plural

sets of these rhtembalznatii[GhndlBe s8b6GHR%: 14 ARk -Biatin-,&l%)roé%% %@ﬁv isChrrid¥duc 20
S |

plural sets of these alloys containing the above-explaine enents, or

plural s#ftes thé finitphbddiche@npiai Néphastien peAYEn&X Ph hiveMbBHRIBRS, E’\'Ebétiﬁg
stacked as the materials of these wiring 1lines and el ectrodes. xt, "an

i nsul at i pycédsksrapd904Ticd ohionfiech foueh phvrsinhbgrapbpstates oW peefcrmsl | v 16eR
nitride filmis enployed as this insulating film a thickness of this
i nsul at | wil e devciisedseltbaotettrico thEig5B4A25 Rig 3300 nm Preferably, this
insulating filmhaving a thickness of 150 nmis fornmed. It should be
under 8t ood tlfiest, & semigatduciorsiipdtyi deyiceiis mahsfanoired byremelbyire 4 fidssiki4000
nitride film but may be manufactured by enploying such an insulating film
as a si |haorg atighetmismissian shiacenisixi de angabletsubsteatt such ghasel sabstrantsak um
oxide film(see Fig. 34B). Next, a first anorphous sem conductor film 4907
havi ng abarhiekeresilicae gles ans! apinabarosilisass gasaiay be employed, 5dichmre hpidatly med
on an entire surface of the insulating film 4906 by enploying the known
met hod STRAVHES #ﬂ@S%g&éWLt#Wﬁ%ghéﬁ mdfaaered hyt@ning neeiell a ssbapate
anor phous siligcgn %%;Si‘)' fi}‘mis t ,pi'(cally formed, while having a film
HRi cknes¥VaRe A RNT tpsmesiene %r.af:@m%q@ YR 35 S{1EESHPP YR RiphbRiasiebEBREuCt or
¥/ m|1¢908 cgnt ai pi ng one onductivity type (either n-type or p-type)

i mpurt't yTAY BRnEMPYEY 23 ARRFCT W e®havi ng a t hi ckness of 20 to 80 nm The

second s ol SSRGS L0 SO N ML gl 10
ormeo L ag s oG Y SIRIPYSTE, (000 TERLAUED B
AR CeE R A S R S
lines and electrodes (namely, source wiring line 4902, gate electrodes 4903 and 4904,
15 holding capacitor 4905, and terminal 4901) are formed (see Fig. 34A).
The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the
above-explained elements, or of nitride which contains the above-described elements.
i ) Furthermore, plural sets of these elements which are selected from Ti, Ta, W, Wo, Cr, Nd,

20 plural sets of these alloys containing the above-explained elements, or plural sets of nitride
containing the above-explained elements may be stacked as the materials of these wiring
lines and electrodes.

Next, an insulating film 4906 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of thig insulating film is selected to be 50
25 10200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. Itshould

be understood that the gate insulating film is not limited to the silicon nitride film, but may

be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
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type inpurity elenent was fornmed (see Fig. 34B). 15 Next, photoresist nasks
4909 and 4910 are fornmed by way of a second photolithography step, and

t hen, an unnecessary portion thereof is renoved by way of an etching
process operation so as to forma source wiring line 5111. As the etching
method in this case, either a wet etching nmethod or a dry etching nethod
is enployed (see Fig. 34C). 20 In this etching step, while the second

anor phousiuS@MileORAUGE el D 48082 e 1€ 34B).r St anor phous sem conduct or
film4907 are sequentially etched at a place other than the resist masks

4909 and 49Nextp@tifsc bR SIRGRREN RAVRERNBHEINS SIOTIRRGUES il ddl3 zg@@l i he
d TFT 5112 of t

fi st anmorphous sem conductor film 4911 are fornmed in a e

pi xel pasrteeably 30040 150stm, BAbiméen $0CAHIHe OFARNGUS SRTISOMIHES 9006 i, m
4908 and the first anorphous 25 sem conductor film 4907 are fornmed in a

hol di ng waplagingehe Biddn n¥ekdd suhtethelh@ 66V Bt memsk snd AOspandrifd tR dhay e
been renoved, a third photolithography step is carried out, and a resist

mask 500Aniasndrphomesckilicamd(aatis Glmans GPiculintessdawiilphidihen file dhetavedrhpoway
of an etching process operation, so that both a first 0 anorphous
sem conduot(ese Kig) 348002, and second anor phous seniconductor filnms 5003,
5004, 5005 are forned (see Fig. 35A). Next, after the above-descri bed
resi st nask 150012 jesondomgrplous sengiconduaot flyet908rs ntaating gne SorfductivisPBee made
of a siljcon oxide nitride filmhaving a thickness of 150 nmis formed by
way of @BPmREPeCvP-fmchdapimtysienert wfommed, whie having afcthickness of 80 ka§er
insulatin tfln1500 may  cover the source wiring line 5111, the TFT 5112
@ the gifellRoracrad agworphounniepndvsraifilg 4 ewitaipinsteaniseiey Fieqiengd5B) .
“ xt1 a sec&hdfinaerlayer i nsul ating &%In15008 havi ng_a thickness of 1.6
, um 1Ghi @RS ©1 2RRLYRE SBR FSPH BRIV R ET REUPRPT Mgy Dshisdpimgd pmehe wttire
acrylic resin,is fornmed on.a first .interlayer insulati fil.m 500 de of
a siIic&H%%Q?éE %PE#V@’ X OW%f?ﬂ#QdéHBBd%ngﬁtgafﬂ%(5€ggﬁﬁﬁ§”§ﬂ@gﬁ £i ng
mat erl alspﬂ?tgﬁng backSa. 26 Hid Emb&Eindn ,Swhslf“él aes(fl&ceocril t%rsgett Pnetosw s p (I)srlla grruls A
been added is employed, the second amorphous semiconductor film 4908 containing the n-
type impurity element was formed (see Fig. 34B).

15 Next, photoresist masks 4909 and 4910 are formed by way of a second
photolithography step, and then, an unnecessary portion thereof is removed by way of an
etching process operation so as to form a source wiring line 5111. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.

) 0.

20 In this etching step, while the second amorphous semiconductor film 4908 and the
first amorphous semiconductor film 4907 are sequentially etched at a place other than the
resist masks 4909 and 4910, both the second amorphous semiconductor film 4913 and the
fist amorphous semiconductor film 4911 are formed in a TFT 5112 of the pixel portion
5114. Also, both the second amorphous semiconductor film 4908 and the first amorphous |

25 semiconductor film 4907 are formed in a holding capacitor 5113.

Next, after the resist masks 4909 and 4910 have been removed, a third

photolithography step is carried out, and a resist mask 5001 is formed, and also an
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insulating filmb5008. Alternatively, polyimde and the |ike may be enpl oyed
as the organic material, and furthernore, an inorganic material my be

sel ected. Thereafter, while a 15 fourth photolithography step is carried
out, a resist mask 5007 is forned, and then, both the first interlayer
insulating filmand the second interlayer insulating film which are forned
on the source wiring |line 5111 and the term nal portion 5110, are renoved.
Al so, a BBREGERIY pRtienjisremsvied By Wiy of ai ¢ tabdrgiprogese bpemripu.aiol thaclanhedtrst he
hol di ng capagitor 5113 to t?f second_anor phous sem conductor film 5005
(see Fi gaMSERHous semgepductey fifn| 5082 samh sesand srozphew sovsreductortiites $603.ce

o boags ST 3008 A Bt B A h ot hi o onbedi wert - s miLar Do t he
Chooe o ettt Be ghoftsyeutibod edisc i 1001 if Govsh 2S5 saserent inlargiec of
AAREAL L O R SR R R
ot S AL e B i R ot ot TR et e L LB e 006 mgnect
| noor | U e feRecioitp 1@ ST ARE T S b ST B dRY L 2B e e

acconpl i shadiio081 MAKeDECYERPOUt at the same time when the substrate is cut
out after theoplag?%% p%ocesg operation has been conpleted. Al so, a

short - ci r cui ek, AGecdRY k&1 4y0F FRE1BYe SR frfgaﬁﬁlég\'ﬂ pﬂ%&‘iﬁ@%g{f el T"n‘?gﬁh de)

igﬁsequently, a transparent ‘el ectrodé fi1lmsu S I um

ing @rtdtpekdessa®lordabic H¥ulasinghaeHal hAGE @RftRlic r@éix‘i‘?&eﬁﬂﬁlgﬁ &b B i
phot ol i t hography step and an etching process step are carried out, a

t r anspar@ndrifexiekulatiag iR de06dade bfa fiidmskidseeridd flm. RER) cnNedimedcNeher der
to forma netal wiring line, both a sixth photolithography step and an

et chi ng peeciesasdamny aneertdniidecbfaht achlivateh ivsdlédgd hi fe: &LORd iiseHaydred so
as to electrically connect the source wiring |line 5111 to the second
anor phougsgeting Glmd 600H r Afteimaniselp Jolyialidoandarhrdikamay beiengplbyedes BiOFreh Sic
formed so as to electrically connect the second anorphous

: material, and furthermore, ‘an inorganic material may be selected. Thereafter, while a

15  fourth photolithography step is carried out, a resist mask 5007 is formed, and then, both the
first interlayer insulating film and the second interlayer insulating film, which are formed
on the source wiring line 5111 and the terminal portion 5110, are removed. Also, a contact
hole is formed which is used to electrically connect the holding capacitor 5113 to the

/) second amorphous semiconductor film 5005 (see Fig. 35C).

20 Next, Cu films 5101 and 5102 are formed on the source wiring line 5110 and the
terminal portion 5111 by executing a plating process operation (see Fig. 36A). In this
embodiment, simjlar to the embodiment 13, as the metal film, Ag, Au, Cr, Fe, Ni, Pt, oran
alloy of these elements may be employed.

Also, similar to the embodiment 13, each of the above-described manufacturing

25 methods is featured by that in the plating process step, the source wiring lines of the pixel

portions are connected to each other by using wiring lines so as to become same potentials

to each other. Also, the wiring lines which are used to connect these source lines so as to
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sem conductor film5005 to the transparent pixel electrode 5 103. Al so, a
nmetal wiring line 5108 is forned so as to electrically connect the
transparent pixel electrode 5103 to the 15 hol ding capacitor 5113. Also, a
metal wiring line 5104 is forned so as to electrically connect the gate

el ectrode to the termnal portion 5110. It should also be noted that as the
nmetal wiring material, a stacked |layer filmmade of both a Ti filmhaving a
t hi cknesbecomes@ui-poreanidl may B¢ eFiouaby layerflighmC@Ylsg et f dfict kResising pBe&snM
may be used (see Fig.-36C). In the nethod for nmanufacturing the

seni condersration hapbay aevmplstetdpunmian bt ket o@iehbedheente when theubBRtak
wiring lines are forned after the transparent pixel electrode such as ITO
i s formeld cuportoiar thuptbeng plocphiopetacibhdgs bemycontdasd by lshi chors4abuidring

sem conduct Br di spl ay device is manufactured as follows is equal to the
total numpEbe frmeddyeasinghibies] wirliggraashys. st eps for the above- descri bed

manuf act uri nmet r}qg%é(of the enbodinment 15. That is, after the netal wiring
linesare fg%é%ﬂu » 2 FrangpEeeslecsiode filne such poldeO {lrshurasTiRB50KTE) havihgr ned.
As a result,, it its ossi ble ta f rm?ither the nmetal wiring lines or the

t r anspar &HHCHSEP r‘%h‘%“@ cH hgEeafpn singe peh pElhmhoreithpgrapby step and

manuf acturing. step. Since the  above-descri bed p@gtol i thography steps are
carri ed BLACHIg PRICsEuTeR 416 aied P& HANSPURNT Y Cs P Eo HITe B dior K.
device c be manufactured which is constituted by the source wiring |ine
5111 on i‘th "Cu" is plated, the inverse stagger type TFT 5112 of the

SR e R
sem é%ndét}gﬁ%g _péﬁfgc%e@%%}e&#o@?fgép 19553‘%12}:“&;1 (&5 gqﬁﬁg%oﬁﬂ%‘{ &t SE}F%MY st eps
05 TR PRS0 SRR LB LS SHSHAcGIE f5320
Tt AL AU RS TR B LD N B8
in the serafdie: fild 5005 to the transparent pixel electrode 5103. Also, a metal wiring line
| 5108 is formed so as to electrically connect the transparent pixel electrode 5103 to the
15 holding capacitor 5113. Also, a meral wiring line 5104 is formed so as to electrically
connect the gate electrode to the terminal portion 5110. It should also be noted that as the
metal wiring material, a stacked layer film made of both a Ti film having a thickness of 50
nm and an Al-Ti alloy film having a thickness of 500 nm may be used (see Fig. 36C).
) In the method for manufacturing the semiconductor display device shown in the
20 | embodiment 15, the metal wiring lines are formed after the transparent pixel electrode such
asITOisformed. A total number of photolithography steps by which such a semiconductor
~ display device is manufactured as follows is equal to_the total number of these
photolithography steps for the above-described manufacturing method of the embodiment
15. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
25 ITO is formed. As a result, it is possible to form either the metal wiring lines or the

transparent pixel electrode such as ITO in the beginning of the manufacturing step.

Since the above-described photolithography steps are carried out six times, the
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[ Enbodi nent 161 In the above-descri bed enbodi rent 13 to enbodi nent 15, the
sem conduct or devices 15 correspond to such sem conductor devices that the
TFT of the pixel portion is nade of the channel-etched type. This

enbodi ment 16 corresponds to such a sem conductor device that a TFT of a
pi xel portion is nmade of a channel -stopped type, which will be expl ai ned
with reference to Fig. 37A to Fig. 39C. First, a sem conductor display

devi ce i ramsmisian trypeesmigorelmptayiispihyales it shh 8t erom0R curdQ whaMi ﬂgoﬂ%lthalat
u

transm ssion characteristic. As a usable substrate, such glass substrates
as  bari britsoronsid wicligding|5ds $ oanvehiel D hia phecd) shh aateascGtass: (Y TeTeNpiz0yed,
which are typically known as #7059 gl ass and #1737 gl ass, manufactured by
Cor ni ng Phéie piiad Rosriaubkldraatdahe haldimgcapaticgtit] [Brhasot, sad el ehamathefiont i ¢
known as ﬁ guartz substrate and a plastic substrate nmay be enployed as
anot her 3bHstrate. 25 After a conductive | ayer is fornmed over an entire
surface of the above-explained substrate 5200, a first |ithography step is
carriéd out ,ﬂéh?‘é@i 23%0 braaced shatgylmsdthe sateane @Bashnecasbairingdoret is ased i
renmoved wgé fg%@ etcging process operation, so that both wiring |Iines
and el ecfi?'/ecﬁiﬁ e?er? P2 FeEBUHQIBLYRE famigondrsosiore npthe feinest byodesutiddheand
5204, hotlldi gg?eoca citor 5205, and term nal 5201) are fornmed (see Fig.
37A). ThE™AH -gazgﬁﬁrsit%)éé‘vﬁjtﬂlﬁg lines and el ectrodes may be manufact ured

frommteriads ;.5 0ofi sugh .an el t,.selected fromTj, Ta, W M, C, Nd,

of an all oyaé\l\llﬁ}ﬂé'ﬁ R A SGHC Ui ﬁ%’éﬁf@f—ém;é?fttb? 1@ ehigfis mpuniede

whi ch co i . ve-descri bed el enents. Furthernore, plural sets of
ﬂg@lrp&lﬁ%ﬁgg}m@tsel ected fromTi, Ta, W W, C, Nd, plural sets

{ |
'@efﬁ geeg}alng)sls taini Il ve-expliai ned el ements, or plural sets of
: T e A

nitride containingt above-explal

mat eri al WL b1 ro ..Next, both a Cu film
5206 an 5%%%2?’% Rt r?ng’sl%%_‘g:’pé‘lrﬂg?‘?%@nglﬁ%ﬁ&tﬁ’&%%gxé%ﬁ}cc‘%‘“w rt‘l?%“ i'H8 5202
and a tesfbsdinependi on 5201 by executing a plating nmethod (see Fig. 37B).

By coating the source line with the copper film 5206, the wiring resistance
can be decreased ‘
[Embodiment 16]
In the above-described embodiment 13 to embodiment 15, the semiconductor devices
5 correspond to such semiconductor devices that the TFT of the pixel portion is made of the
channel-etched type. This embodiment 16 corresponds to such a semiconductor device
| that a TFT of a pixel portion is made of a channel-stopped type, which will be explained
) with reference to Fig. 37A to Fig. 39C.
First, a semiconductor display device is manufactured by employing a substrate 5200
20 having a light transmission characteristic. As a usable substrate, such glass substrates as
_. barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
known as #7059 glass and # 1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.
25 After a conductive layer is formed over an entire surface of the above-explained

substrate 5200, a first lithography step is carried out, a resist mask is formed, and an

83




/

/

Aand it is possible to |lower the power consunption of the display. This is
fadvantageous when 15 the diagonal size of the pixel portion exceeds 5

i nches inasnmuch as the power consunption caused by the wiring resistance
becones significant in a larger size display. In particular, this 1is
advant ageous when the wirings consist of Ti, Ta, W M, C, Nd, an alloy
thereof or a nitride of these €lenents. In this enbodinent, Cu is enployed

as the netalecéssh At € F j ; N\ R = n._al l.oy of
ecéssdiiporthbt i€ EdrabY IR yYvay ™ an Atbhiltd prOEff%i': P%m?l%’tsﬁﬁém&%@&’ﬂ%t,

these el enents may be enployed as this 20 netal

Cu is enpinoyeddadedrhrlenghahel botrcAtigraaht 50y, gﬁegete%'emdeosgof%nd'\bo PL,
or an all 03{ of these elenents may be enpl oyed as this net al “Fi e e ﬁl’so,

simlar tholding ceprsirdi 20, ahd,ceemiabl $T01) hee ROV (sdese37agd manuf acturi ng
met hods is featured by that in the plating process step, the source wiring

lines of the Ipieabbve-derctibedwiratedines andeleedoded neade noid@icr iU thati£4100

| i nes soc%s to becone sane potentials 25 to each other. Also, the wring

| i nes whi% Bugly & plsaent seleamnd dom Théke WoMa €1 Ndesf S0y WRichRESOAIB;S the
equi-potegtial qay be cut out by laser light (CO |aser etc.) after the
plating pPetessrlaippe eamentshasobeiridasddidplcosted, therabmay-describell Qethedts. t he
sane ti when the substrate 84 is cut out after the plating process

oper at i of URRSTBRENP plepbhespelsments valioh arecelecedtfrom g P bW, o yed, by
usi ng thefe Wi “&g?h atier ns. Next, an insulati ncﬁqfi | m 5207 is formed over
an enti r & G5 thegsallgysonrainimgihapbavedepldingdelimenmporgyed] ass dhiiside

i nsul at i rggnfaiil.rr% a_thi cknefﬂs oi this insulating filmis selected to be 50
@t o 200 “A i alg -oxplained ¢lemenisimay b9 staskeshasihe martidkobgesomirkE) nm

f | d; be understood that the gate insulating filmis not
i m ?fedgeﬂgegt %Cfsés]%{r ‘%ﬁsi' nitride film but may be manufactured by enpl oying

FiTm and a Mok arihiss Bin FoPhvrd agoris Cubly SiEae tuncansrpRbusouice
o ST R0 5 ST L. PO 0 10 ST 2
2 P! DO Ko0ND L et Py SNV OB BL IS e
whi | e haxhd isgpokdibled Rivelk BESSowlr céQle&fBrﬁc?ﬁﬁe Elisﬁay.sﬁ% is advantageous when
15  the diagonal size of the pixel portion exceeds 5 inches inasmuch as the power consumption
caused by the wiring resistance becomes significant in a larger size display. In particular, this |
is advantageous when the wirings consist of Ti, Ta, W, Mo, Cr, Nd, an alloy thereof or a
nitride of these elements. In this embodiment, Cu is employed as the metal film.
Alternatively, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this
20 metal film. In this embodiment, Cu is employed as the metal film. Alternatively, Ag, Ay,
Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this metal film.

... Also, similar to the embodiment 13, each of the above-described manufacturing
methods is featured by that in the plating process step, the source wiring lines of the pixel
portions are connected to each other by using wiring lines so as to become same potentials

25 1o cach other. Also, the wiring lines which are used to connect these source lines so as to
become equi-potential may be cut out by laser light (CO, laser etc.) after the plating process

operation has been accomplished, or may be cut out at the same time when the substrate
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Next, photoresist masks 5301 and 5302 are fornmed by way of a second 15
phot ol i t hography step, and then, an unnecessary portion thereof is renoved
by way of an etching process operation so as to forma source wiring line
5411. As the etching method in this case, either a wet etching nethod or a
dry etching nethod is enployed (see Fig. 38A). In this etching step, while
t he anor phous sem conductor filmb5 208 is etched at a place 20 other t han

R e L S R LR
sem condlldgf ﬁ%f rHe’E‘Pbﬁelg%o ﬂh%se Hﬁﬂm& hoI di ng capacitor 5413 Next , such

an insula . aV|ﬁg a t ess o 100 to 200 nn1|s forned on an
anor phous SaUkGoAIHRLAN; Lmrszé?»% roldlf Svdr AR ehatd didkald. o Bn Q) her
silicon oxi or SIPFCOH nit 8 In Fig. 38A, secon |ns ating layers

5305 andg13Q @m‘MMJ@B af E}ﬁ§fdsﬁﬂdhﬁc Ehﬁ rH‘&llckH{eQaI& %15 Qﬂufahhgﬁhh 3 s@le%?eldfto fl. kgnment

manner are forrmed by way of an”exposing process operation, while thée |ight

i's expos@Ao0Rm PRE: AR hiW Mt Hﬁ%g%h?ck%le@@ﬂ@ﬁml@ﬁ%e@mkl%/mﬂ@ as a
mask. Next, such a doplng process step is carried out in order to form an

LDD (Li gt hderfone ehadPtRé Bate 1e@l R heFlmadnorlghidane! che iR€o RilridAind bieRiapg
nmet hod, either an ion doplng net hod or an ion i npl anti ng nethod is carried

out. Ph dsphenuciisedisidadplasingRuet iy peulath s ilii hd Vsiliconch i filen, b hlic 5 6eild
insulating |ayers 5305 and 5306 are used as a mask, inpurity regi ons 5307

to 5309 maedd filhecd DanaluscnddnfilhaiscotigB7Chi s region is selected to be 1
X 1016 through 1 x 1017/cnB (see Fig. 38B). Next, a first interlayer
f.dill;}sul ating fiNéxn 58 hinompldeusokmacaiducsoiloxt 408 niving déritkhas baHE ng 20@nm,

i ckness of 150 nmis formed by way of a plasma CVD nethod in such a
manné® tiraferably 0010 ¥50rmm, isnfoentdyeran emireatifage ¢l the i68ddtimpine 5467 byhe
source wiring line 5411, the TFT 5412 of the pixel portlon 5414, and the
hol di ng wapayingshe baen meskodrugh agge)plaseade VDanetdod nad ithe Séwmgﬂeg njosksed-at i ng
film 5402 haV|ng a thickness of 1.6 mhlcg gﬁ%gespongﬁ ~an organi.c
i nsul at i g ameehpa sikiseme(aotl) fismys peicely foimes, vhileraavipg adilpy thigkness of 100

nm (see Fig. 37C).
Next, photoresist masks 5301 and 5302 are formed by way of a second
15 photolithography step, and then, an unnecessary bortion thereof is removed by way of an
etching process operation so as to form a source wiring line 5411. As the erching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
38A).
In this etching step, while the amorphous semiconductor film 5208 is etched at a place
20 other than the resist masks 5301 and 5302, an amorphous semiconductor film 5303 is
formed in a TFT 5412 of the pixel portion. Also, the amorphous semiconductor film 5304
is forsacd in a holding capacitor 5413. —
Next, such an insulating film having a thickness of 100 to 200 nm is formed on an
amorphous semiconductor layer 5303. This insulating film is made of either silicon oxide
25 or silicon nitride. In Fig. 38A, second insulating layers 5305 and 5306 which constitute
channel protection films in a self-alignment manner are formed by way of an exposing

process operation, while the light is exposed from the rear surface and the gate electrode is
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interlayer insulating film5311 nade of a silicon oxide nitride film In
this enbodinent, the 15 organic insulating material nmade of the acrylic
resin is selected as the second interlayer insulating film Alternatively,
polyim de and the |i ke my be enployed as the organic naterial, and
furthernore, an inorganic material may be selected. Thereafter, while a
fourth photolithography step is carried out,.a resist mask 5401 is forned,
and t hemmpdoyedantagiskhol e is formed by executing a dry etching step. This
contact hole is enployed so as 20 to electrically connect the source wring

line 5411 t dléxhesuahuor phisiig pseddse Q8P US Eatied idultin DARF - roAbrh R SBIE (ItikREy
anot her contact hole is fornmed which is used to electrically connect’ the

hol di ng [Bapdddton) rb4da of o hhdaanelrpholBTs eriaciopaich@hod | ditheb 368 n Ry

anot her contact hole is formed in a termnal potion 5410, and this contact
hol e i s nubdd too aneloedhmilaairngymednnies tcatrivel @at Phwisphags lis akledoastdientgpar nal
portion 5410 (see Fig. 39A). 25 Subsequently, a transparent electrode film
such ‘as impwigy mat whild the-serobinsilaingyera 5300 akd s 2of ukd@s nmdsk, ifnplaed.
Thereafter, since both a fifth photolithography step and an etching

pr ocess regiens B0 toarP e tumed a Danen spaceantatiph xoé kthie restar pdele&#d3o bs 1f:or med
(see Fiq.m86 39B) . Next, .in order to forma netal wiring line, both a sixth
phot ol i ttRoghepish lsx 48 4w (see Figel8Mi ng process step are carried Qut. A
metal wiring line 5405 js forned so as_to electrically connect the source
wiring | i nelNsx% 2ty ingalayeroppaiing lan tomeds o stlicomossimitrideddm kavingret al
wi ring linpe, 5407 i fornF as to_electrically connect the anorphous

g@{n °°&%§F§gpﬁsﬁf 54'5130? Oglﬁgg Reway a%tﬂa%%@\/l wfﬁ%ﬁ ielcs;wfb%j@fsnergt.hamké&), a

T aniSpad e TBE B Ueie BUT 50578 RS BeIsarG LHPALNY 31 L3Rt AAY, o

e RS, BIRSLE TR RO B ST et (e sk

)R B Bt A T LTRGBS 3 By L

200 Lo TR g o] IR ERARLAE A,

- lines ap@efigfelBftuBii@ilhe 11 hafe RRR StoRbX8L nRHECERRIR B hbodiment, the

15 organic insulating material made of the acrylic resin is selected as the second interlayer
insulating film. Alternatively, polyimide and the like may be employed as the organic
material, and furthermore, an inorganic material may be selected. Thereafter, while a
fourth photolithography step is carried out, a resist mask 5401 is formed, and then, a
contact hole is formed by executing a dry etching step. This contact hole is employed so as

20  to electrically connect the source wiring line 5411 to the amorphous semiconductor film
5307. Aux the same time, another contact hole is formed which is used to electrically
connect the holding capacitor 5413 to the amorphous semiconductor film 5309. Also,
~another contact hole is formed in a terminal potion 5410, and this contact hole is used to
electrically connect the gate wiring line to the terminal portion 5410 (see Fig. 39A).

25 Subsequently, a transparent electrode film such as ITO (Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Thereafter, since both a fifth phortolithography step and

an etching process step are carried out, a transparent pixel electrode 5403 is formed (see Fig.
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as I TOis fornmed. A total nunber of photolithography steps by which such a
sem conduct or 15 display device is manufactured as follows is equal to the
total nunber of these photolithography steps for the above-descri bed

manuf acturing nethod of the enbodinent 16. That is, after the netal wring
lines are forned, the transparent pixel electrode such as 1TO is forned.
As a result, it is possible to formeither the netal wiring lines or the
transparggg%pixel el ectrode such as ITO in the beginning of the

manuf act u g step. 20 Since the above-descri bed photolithography steps are

s S RN IR LTI R R,

can be manuf act I's constl

whi ch " CUrcHigy ﬂb@éb‘?gneﬁ hecd:AvELSEe @B?egggxﬁlj}éypﬁegﬁ% hﬁﬂ’%@a‘d spas % ‘gﬁﬁqugﬁ y

portion 5414 and the di ng capacitor i eof

portion ceAd&:r tROsdudrcd Gf%gjhﬁ"é 1P, ARl %Q(frgﬂé"ﬁs ‘gﬁﬁ&)&ﬂ@ . iﬁ%ﬁalA 9(? A he

nmetal wiring line is used e pixel ctro are ectlont

sem condugislwidfy li6€5aWis Hﬁn{e@ rs@ﬁ?to@fe&ﬁ@éﬂﬁcbﬂﬁeot tﬁ@ no@ﬁl h%énglp&gﬂﬁ@&y

steps five tines. 87 Simlar to the enbodi nment 13, ve CIrcul

const r uctiba 5809 thehel tcargphRnt fixeDUSLesHe SHO3alAIR), b 'ﬁ*létﬂ' wiriRgRAd 5 IR 'for%e?io
while a liquid crystal nodul e i s manufactured by enpl oyi Ag t he techni que

shown i so ddicselenhodiynined Gihenraspaedapsel MedlodeRI03a8 RREhbMehLAasksENt S,
and then, the 5 manufactured liquid crystal nodule may be applied to the

di spl ay Gl 3. dflsd, he redealcyiron kne A4 iafiemedtovs fonelthieicalivoashn®atthd ZareAs
previously described in detail, in the sem conductor device which is

typi cal | ylekpodnto e tehmirad poveeomd 1. Xletshpedlalguicdnaercy shal asdhs phayl daidce,
‘even when the area of the pixel portion thereof is increased and the

di spllfy Berae 4 gadsrdevgetim bade of bethsplidm leamdperhibnesalf 52 ed arsl acalt he
resi stance yalue of the source wiring line of the pixel portion is largely
reduced, 1t Bkoveilanpreng erbickpes ohp0§ ﬁ%ﬁﬁVbﬁuﬁﬁﬂ/(bb‘é gpp¥ikabl e to such a

;aa?gézhgﬁd| &naipelo g}tpﬁcfpgengngfgcrturmg nﬁe semﬁ:ogldgct?)? %Lspllalyndeevgtfe s%x%x;nn&htelf and
embodiment 16, the metal wiring lines are formed after the transparent pixel electrode such
as ITOisformed. A rotal number of photolithography steps by which such a semiconductor

15 display device is manufactured as follows is equal to the total number of these
photolithography steps for the above-described manufacturing method of the embodiment
16. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

20 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring line 5411 on which "Cu" is plated, the inverse stagger type TFT-5412
of the pixel portion 5414 and the holding capacitor 5413 thereof, and the terminal portion
5410.

25 It should also be noted that when the same metal as the metal wiring line is used in
the pixel electrode, a reflection type semiconductor device may be formed by executing the

photolithography steps five times.
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Wil e the preferred enbodi nents have been described with reference to
ligquid crystal displays, the present invention should not be limted to
the liquid crystal displays. The 15 present invention can be applied to an
active matri x organi c el ectrol um nesence display device (also called
organic light emtting display device), for exanple. 88 WHAT IS CLAIMED | S:
1. A sem conductor device conprising: a pixel portion with a first thin

fiimtranst sidfladDehecdbodiflent I GHE O] B8 LR of heALX Bl RRIANY DOt R

L.on
formed over “a same Sub e wherern a ransi stors |néwgﬁgd in
the pi XelsoRARMhisQmEad,dte driver circuit portion are p-channel thin film
transistors; a gate electrode of the thin filmtransistor fornmed on an

i nsul ating syt aggle gﬁqmws%al:n&(w&k ﬁ%&ﬁfa%ﬁlééd’bﬁ%%hﬁqlqé z%gﬁﬁau&éq;% thin

filmtransistor, said source line 1s forned on the insulating surtface and

CONPri S§§ rRisSABOERPALCTE IiN AcksiShc@Fith @e YRR ctitl e RILBEIEQRE Afd e {id St
thin filmtransistor; an insulating filmforned over the gate el ectrode and

t he spumggmifhdigiedaiad enjsidlenddldBeydR ztdf@ﬁa.ii &5%@&1'5?19 funinomd @l@fdnid cal |y
connected to the gate electrode of the first thin |rn1tran5|stor t hr ough
a first apphimaetshb@hen the pinkedlinelnedf2r ode formed on the insulating film and
electrically connected to the 15 first thin filmtransistor through a
second cont @ctprévabeslyodest tile:d indutadt innbe fenticpndanchrae cioanbhingpieb ket nede
formed on the insulating filmand electrically connected to the source

| i ne andas tthe atiive martik nyfd liguit rayssal stignlayt devdug leven mtiendcheantaof dhopexel 2.
.The sem conduct or device according to claim1l wherein said pixel electrode
/Za conproséen ghereahispacwased: andiube idisplafyi domeany drdargedchatfesalitpiaysormelt ed t o
‘the first thin film transistor via the connecting el ectrode. 3. The

seni Kbnderlized. Gogr che essemgr wgluesf shasanrae wismeding of sheipirekeortionds largsde i s

a reflec%ive g}ectro e @gﬁ is directly connected fo the first thin film
transi steducedgiogexample shwinsessalibventio My be apriinablety sueh & laaggrizequiartay n
said so‘élc[,r%gn,l ’rlop gxallrﬁple, a diagonal line of 40 inches and a diagonal line of 50 inches.

While the preferred embodiments have been described with reference to liquid crystal
displays, the present invention should not be limited to the liquid crystal displays. The
15 present invention can be applied to an active matrix organic electroluminesence display

device (also called organic light emitting display device), for example.
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provided with a conductive coating, resistivity of the source line is |ower
than the gate electrode of the first thin filmtransistor. 30 5. The

sem conduct or device according to claim 1l wherein said conductive coating
is formed by an electroplating. 89 6. A senm conductor device conprising: a
pi xel portion with a first thin filmtransistor and a driver circuit for
dri vi ngatHeT ipiciel ivpontison both fornmed over a sane substrate wherein al
thin filmtransistors included in the pixel portion and the driver circuit
portion are n-channel thin filmtransistors; 5 a gate electrode of the
first thin fjlmtransistor formed on .an insulating surface; a source line
electricalIytcgkﬁ%%ggguggrgﬁgc?F?@?nﬁﬁgh filn1tragsistor, said source line

is formed om pixel posichatitng Bt ftag €ilANGEa koA Arkies daveodEcusORe WelvinkSthleay er
as the gate electrode of the first thin filmtransistor; an insulating

filmfonselwtien bethefogned oupier tamrlsubstrate weerswalbthin fifra trapgistprg icdudedne
forned ; i ] at i hiveangd el -1 cal . ate

el ect ro1 gh% &tehgélltﬁlo?lsa{nﬁ? lﬁ% !rillllﬁl ML rﬁfg)gtﬁ@ %r% 4‘%@%@8@? ﬁﬁ?tstégn%}gﬁ){ Sgtct hol e; a
pi xel el ect rogee elzetrede ofthehkini fiisutrandisngr forei andindhadhtingalrfaceconnected to
the first thin fi]lmtransi stor through a_second contact hole of the

i nsul ating 3% %}e&@ﬁﬂ@%wlﬂ&ctﬂdé&%ﬁéﬂﬂapr@@ BRRSETier. FHE BT | |
and el ggtbhfed bY 1RO MMREHES sulPick AntiNGnHANEE 8 LdhlecARRICEDE 14yl 3k tﬁ@?&tef N
transi stor through a third contact hole. 7. The sem conductor deviCe
accddr dislectradledfdharfitst Whe fdirtrawisdopi xel el ectrode conprises a transparent
conductive filmand is,electrjcally cgnnected to.the first thin film
transi stor ﬁ%“?ﬂ&g‘&%ﬁﬁ{aé?% ge&%gﬁgp&g&o@q a%é"_esstgmc@jﬂ’(%ct or device
according t a ghei S TIMRE M tiRrinduRtixg! filt] 86d CRER dafly ®nhetb&eb itN& ate

el ectrode and is directly connected to the first thin filmtransistor.

The serﬁl%ﬁtﬁ@af&ie fesy e Tductsnsistey theougha fnsecamiesidiole;sai d source |ine | s
25 provi ded %{'\%fx%g?lee%&[}&léj%ﬂn\@% &Pt ﬁgula{iﬁglfﬁﬁl‘ 4id Xleggric% )Ef\ cnidct& {ol fig's

| ower than t
15 first thin film transistor through a second contact hole of the insulating film; and

33

a connecting electrode formed on the insulating film and electrically connected

to the source line and the first thin film transistor through a third contact hole.

2. The semiconductor device according to claim 1 wherein said pixel electrode
20  comprises a transparent conductive film and is electrically connected to the first thin film

transistor via the connecting electrode.

3. The semiconductor device according to claim 1 wherein said pixel electrode is

a reflective electrode and is directly connected to the first thin film transistor.

25
4. The semiconductor device according to claim 1 wherein said source line is
provided with a conductive coating, resistivity of the source line is lower than the gate
electrode of the first thin film transistor.
30 5. The semiconductor device according to claim 1 wherein said conductive coating

is formed by an electroplating.
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el ectrode of the first thin filmtransistor of the pixel portion. 10. The
sem conduct or device according to claim®6 wherein said conductive coating
is formed by an electroplating. 30 90 11. The sem conductor device
according to claiml or 6 wherein said sem conductor device is one
selected fromthe group consisting of a video canera, a digital canera, a

head mount eds dhslha¥shauliof AbvitgYb@Litap. system a projectors, a car
stereo, a personal conputers, a portabFe information termnal, a digital
versatil e diaspixebppitoyperithndiantheh ddtor pmiststgaie] agpacativit & driving the
pixel portion both formed over a same substrate wherein all thin film transistors included
in the pixel portion and the driver circuit portion are n-channel thin film transistors;
5 a gate electrode of the first thin film transistor formed on an insulating surface;

a source line electrically connected to the first thin film transistor, said source line
is formed on the insulating surface and comprises a same conductive layer as the gate
electrode of the first thin film transistor;

an insulating film formed over the gate electrode and the source line;

10 a gate line formed on the insulating film and electrically connected to the gate
electrode of the first thin film transistor through a first contact hole;

a pixel electrode formed on the insulating film and electrically connected to the
first thin film transistor through a second contact hole of the insulating film; and

a connecting electrode formed on the insulating film and electrically connected

15  to the source line and the first thin film transistor through a third contact hole.

7. The semiconductor device according to claim 6 wherein said pixel electrode
comprises a transparent conductive film and is electrically connected to the first thin film
transistor via the connecting electrode.

20
8. The semiconductor device according to claim 6 wherein said pixel electrode is

a reflective electrode and is directly connected to the first thin film transistor.

9. The semiconductor device according to claim 6 wherein said source line is
25  provided with a conductive coating, resistivity of the source line is lower than the gate

electrode of the first thin film transistor of the pixel portion.

10. The semiconductor device according to claim 6 wherein said conductive
coating is formed by an electroplating.
30
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I1.  The semiconductor device according to claim 1 or 6 wherein said
semiconductor device is one selected from the group consisting of a video camera, a
digital camera, a head mounted displays, a car navigation system, a projectors, a car
stereo, a personal computers, a portable information terminal, a digital versatile disc

player and an electronic gate apparatus.

N




