SEM CONDUCTOR DEVI CE, AND MANUFACTURI NG METHOD THERECF BACKGROUND COF THE.

| N\VENTI 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 nmanufacturing

met hod thereof. Mire specifically, the present invention is directed to
such an apparatus typically known as a |iquid crystal display apparatus

(namely, |igEMICOONENCTORIDESICE, ANDNANUPACThER INK S EaptHB POEREED

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
nmet hod thereof. It should be understood that a term "sem conductor device"

inplies all of such apparBlAdKGROIIEV) OFSTgperNaE e ThYNUSi ng sem conduct or
characteristics, and thus, all of electrooptical apparatus, sem conductor
devi ces, and el ectronic appliances correspond to sem conductor devices in
the specification of the present invention. 15 Description of Related Art
Very recelkidly of shesheenfios attenti on has been paid to such a techni que
capable of constituting a thin-filmtransistor (TFT), while enploying a
seni conduct or Tihieiptesent mvefititn glreesldy telesofa shmiiqupdsesce dalicamd alisguerratic
hundreds nm which is formed on a substrate having an insulating surface.
Thi n- f Bl nrensitstaskhythinafilon wintédtgrs (refdrieded as VA ihemsnakat tandnircai@Gadering es
such as 1Cs and el ectrooptical agparatus. In particular, there are strong
demands  fsthepthfrgotd ddetespetifiealty, the presantinvengivniisdiseascdiso swibtahipmgratus
el enent s of_%ggqg}display. apparatus. Conventionally, liquid crystal _
di spl ay dB @ik Ao antiaed jorsge disrlpy aprapplr Geokly. lgiuwd ervrgimpdideiisi on
i mages can he ofptained, |arge nunbers of active matrix type liquid 1
crystal dMSPPX (ivPEdkeped Bshp Py LT BYeapPPlRece sipeh BRUR Hseasiud 2 ype
liquid crystal displ deviges. In an active matrix type liquid crystal
di spl ay dEgricsryeig ety orghe Boas cRIRROTCAE ART JRR T 4MEECH A P agt @i
-driveqO awghﬁgiﬁ%nggttern 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
(thickness 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 optical

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
various ficglstf displayQR@icde ARNGES1aBY endpRALE SEEbnl e B AN LA 5’ 8 BB SGLEEN
sizes, and for realizing high 10 precision, high aperture e flClenC|es,
and hi gh rdisbRRideiicys. [Atantdaeive aeri Hive LigLiiRy & debide RS b d1 e nd
al so | ow cos'?hlzre strongly requi redwsguﬁ/l\MR éﬁ:r@yEﬁIdkk/iékll%ll%%%%dg%%%rﬁ%nce
wi th one aspengedih attherrirfeagate didxent UgplayiphilPLO B ARSI Jﬁlﬂﬂa\t Qrovide. a
sem conduct or devi ce capable of realizing | ow power consunption, even while
a display sikbifsatigesmdesa edlragegedppiad] badweentOsaidcom] PrehcetBad 288 2 counter
manuf acturing such a sem conductor device. |In accordance with one aspect
of the iSnvelntirods carrdippplay devhiseelkuet piselaclki@pticd liqatd styatal divepd ayaslevi ce
is featured by that a surface of a source wiring Iine of a pixel portion

i s processkawepnwagysehfcted pixat dlegrgleandsbe opertat ¢loniate as opacdlywesddated, so
resi stance value of this 20 source wiring line. The source wiring |ine of
the pixel PwtthisepHesl medulamert mey be eecagnized ast dpliiyfhorenby & vamea step for
manuf act uri ng \g/s_our ce wiring line of a drive circuit portion. Further,

el ectrodes of Whilssuithagtivsonttrerives liquid sovaiad disalpy desicesarermjdabeusod dmessad by
a plating ,qrocess ‘g‘%&r}%i on so as }o reduce a resistance value thereof. In
the di spl a§fidesirens iafgredye s ioaspsting displyeseeensems. andentchbring Wi e
awrin 25 line before being plated,js,fornmed by using the same materi al
as t hatlgofprﬁ‘:‘@’é?f‘eh’g é‘B‘f‘i‘B‘iﬁ’é{fE“a‘e“CZess and !éltg@ félgé[g]ﬁ‘iy s AVHLPE BRI i, iggropements
preferably progessed b | atin rocess operation so as to formthe
source W rlflWéo‘ﬁ?%g.lwﬁﬁviéﬁﬁ?a‘%’rqoéﬁga‘giSFrHP%{ir %" 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. Asa result, the

source wiring line of the pi Iy uch a wring line
having a | ow resi stance val u%@%@%a%t@oﬁh@q\gﬁgﬁ?ﬁé\?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 ligquid
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 ar 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 accbrding 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 device equi pped with a TFT containing a sem conductor | ayer
formed on an insulating surface, an insulating film 210 formed on the

sem conduct or Iayer and a gate electrode fornmed on the insulating film
conprising:. a plx? portlon equi pped with a first n-channel type TFT havi ng
a source W HIF?QL I Hais wikipgling g de poffowhiyanogessaswer pldtiby paoares @reration il m
havi ng a Io“hﬁ i stance value (or resistivity) than that of the gate

el ectrode, Whi i‘ﬁﬁ?@ﬁ&hd‘ilﬁ@ ife Risri ‘ﬁ@ftrl’lhfélﬂhﬂﬁeﬁ hoif professedPysaptetinapeici-sl
as that of thp ate elecgﬁﬁg a drive ﬁerUIL ﬁﬁ gped wWth a circuit’
constructecl‘-’lﬁfr'1 QR & R € §0 ERRMeIUCh iy ateripirtilah Bawng adhapnesistapse vERT:

and a term nal ort surfa e of ich is cover by a material film
havi ng a Io'i%é‘Pt %‘l gfaﬂ ‘?Féﬁ(ﬂé ?‘Gr" r&*"ﬁ\i\géli‘%ﬁuﬁq‘yl)m%ﬁ’&h ‘%Héﬁpib? %ﬁ@“@&t"é
electrodg | roundk’ E 20 Wirin Ilnelnaggfof‘t sane materia
as that of Q%Smﬁa%é & BEIIOIE hiving RdOYHEYE2Des & lihebbcais THS BISgF e

structure, fhe above-described material filmhaving the Iom1re3|stance
val ue contalns 4t "l east one materi al mai nly containing Cu, A, An, Ag, or

an alloy of t h%se[ﬂk%%(]&%r I, 80195 n%etn?eGDO u—%eor1on? I:,Prdt%l?‘g?ouilhclgs%d in the

S
anot her aspect o e present I'nvent 1ron, ure Su

seni conductsgéclﬂgé&?cﬁx g? ?Ht :‘{‘{lvEHu@nTﬁ t‘if@l‘x@ée?hn?gn@ct&ea L5QN %{'1;1 eEE QU WAV §"

formed on anh 1 nsulating ace, an |nsu orne

sem conductgpy t:@éﬁ%linméa%lﬂlcg)ﬁﬁﬁc oF f’%t‘:‘lr f&‘ijﬁe% 8h W?anﬂnattune drpﬁl‘." l 'ﬂ'lt 1‘[19193 If#vrmm

conprising: 3 a pixel portion equl ppe hannel

havi ng g0 SEWE&R] Yh th®GerhicBRIuMBE FRet, %nafaosﬁéiﬁf&hmta}omfsﬂ bf?gh@'ir%g%&n film,
operation; a drive circuit eqU|pped wth & circuit constructed o

second n-champelsifcype TFT and-a p-channel type TFT; and 5 a term nal
portion which is processed by a plating process operation.
a pixel portion equipped with 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 gate 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
fitm having the low resistance value contains at least one material mainly conrtaining 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 tilm formed on the

semicenductor 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, An, 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 soyrce wiring line of the pixel portion are separately,

si mul t aneousl y P&Fﬁ@@é@%e(ﬂypm%\mh atfirfig-phaoves srepdrlabiong 1T¢w¢ph»atmsz1¢}m
- processed rce Wrin I|nF corresponds to such a pl ating-processed

W ring Ilné’ P BPIPS S 2{IRG PEPES GREFRIGTAl  as that of the gate

el ectrode. Also,,the Platln - pr.ocessed source line is formed by way of a
printing procegéhﬁbé?éﬁﬂ§ﬁuwﬁﬁé“ﬂ T § REFUIT EORTTRE §“FBJ§H€H“%PvﬁmPﬂélhpﬁe
havi ng a Iaﬁﬁf % S|st e ,than that of the gate el ectrode. Al so,
in t he abo e?% AP ‘Hngﬁ CPBQ devi ce structure a CMOS circuit may

constitut ed enpl o n% .he. second nneI type TFT and the
p chann | type® malﬁqogéon- it i PARETRE (r})éf Pﬁ’é@dpgé SOBREYEor devi ce
t t th f h T h t Le d h |
AP M e
dth of t t
\éml ect rgde BAI te?dr%glﬁ ve wbiirt%etﬂgeCglfr;"’(l)r\ll%g lcflegégtrt%‘(%glﬁegpem c%%r gv%rred%é\?’ltgg fitm
structure, ;the otcbrnﬁétenﬂ \&Iﬁ\@ﬁ' @r?dlanfBEBﬁtaTlEsTcnaﬁl AIREL ofh % h.r)yp %reth%?the ¢ en

t aper portion, annel tormng regron “whic¢hi s“dver at e

el ectrode, andagR idRHE izbYvd- @%Iﬁﬁe%lﬁ:ﬁﬂ:drﬁu@ tJc@]lc!eystnf%\fff'rr[&lr%gﬂ?(?lbty\"ttt:lgl%tnqﬁ L

gate electrode. In this case first n-channel

pr ef er abl ngf@i@ﬁ 0id metgmm@wgﬁ{ﬂlx% bUGHWiSe RN qahb @%m&hen&eélmmElmm#

regi ons: in the above-expl ai ned sem conductor deévi ce’'structure

n-channel gospessddby @k $lR8nE DY@ sE bp&tibnl ”Fhé‘cﬂﬂ%ﬁxrfif gates&l ?(%rEQQ\ﬁrxhavllllﬂg a
taper portion, a channel formng 4 region which i$ overiapped wWith th

gate el ectaoetigpordittoaiich ARplistidg/proesis@ wiiheClind whiglid mallé ¥f tke\sﬁﬁlleaﬁmﬁqmt h
the gate el ectrode. Also, in the above- expﬁ ai ned sem conduct or device

st ruct ur e,thanpfirhd gate @lmmﬂeamlw thé platihgiprotdskdd/sdueg e Bffoidhel by ehanurel
type TFT is defined within at |east a range of | x 101' 5 to 1 X 1018/cn1,
and a regippmtirmprogesa operaciont nad forheyy estreapondsstocsnb ai wieidg libediastmng éowéerom
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
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 parrially
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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the 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 manufacturing a sem conductor device provided 10 with
a drive circuit, a pixel portion,- and a termnal portion on an insulating
surface, regopmhsinigovalppepwinhé gamrchgrads anileandpotiarn.diayathicis phially
insulating surface; a step for formng a first insulating filmon said

sen conduoverapmylerith ahstap cfearroflar ming a first gate el ectrode, a source
wiring line of the pixel portion, and 15 an electrode of the term nal
portion on thélfdq, irstheabewd-akplaget k¢ micoadsttepddvire sadiurg, iapuiinpurict prratiement
capabl e of applying an n-type into the sem conductor |ayer, while the _
first gaté ahsspuddecgion ubidd nashanrhyks 130 iadefiredivarmanlenstaypege 6f rsi0"
inpurity region; a step for etching the first gate electrode so as to form
a tapep p&?fkdf: /2w, and o eggidrohavinzi eencentiatiph efathene seestingh pAdisearst from
appl ying an n-type through the taper portion of the first gate el ectrode
into the Senshasinedfarpring ggian s inceased, nst absimpuiiyoncerEdiRn isipueney-
region; a step for adding an inpurity el enment capable of applying a p-type
t hrough the tg%ﬁ@f%ﬁtlﬂ@fﬁf‘dﬁO@W@!ﬁW@bo n§§C8P@£$P66@qlﬁfodFH€eSUUCU'WS:
sem conductor_ |l ayer sq as to forma p typ 25 inmpurity region; step for
per f or mi n@s‘%{“‘ﬁPﬁgPﬁﬁfg?‘ﬂ%‘é@%fgé%‘trﬁgdﬂequ &P HPB%/*b’éﬁFPﬁ&f@G&Wa%'éﬁeBF

the source wiring.line,of the pixel .portign and a surface of,the ter.m pal
porti on: %‘Vﬁné‘f‘%ﬁg?&i?”ff’%gﬁfﬁ‘ﬁ ﬂé&gﬁe%ﬁﬁr?wcmlw YRR WHICEST dectrerECpidts

the s Hrce.[}gl/i ri n%' l.i ne of . tlhe i xel portion eind t.he term.nal, portion; and
a steg f oF T G BEUHD & RixelePUFPPngRH i TaHRAT PO BT OB R ARHYA TR S he
drive ci rg&bé‘. AN the second insulating film 5 Also, a sem conductor

devi ce maERUPACT UT| ng met hod, 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 wirin:g 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 so 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
seconc{ impurity region;

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

25 impurity region;

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

source wiring linc 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
first gate electrode, a source mﬁrinP l'ine of the pixel portion, and an
el ectrode of tRePdpPRERINGBYC oY inshlating fm pdtich prvgrdiithghd sdumge wirstedimefdr
addi ng an igpuri y el ement capabl e of applying an n-type into the

seni conduct®f PP&yBeriogAndehe fermpinakporganeas] ectrode is used as a mask, so
as to forman n typ 15,figsﬁ inmpurity region; a step for etching the
first gate el e@tFader ksmins berhraogar: ainnglise wuta sence wirgrding orthaddive girawit
inmpurity el ement capabl ¢ of applying an n-type through the taper portion
of the fir§ft Sﬁﬁlgﬁéeﬁﬁﬁﬁgiﬁﬁ%o t he sem conductor layer so as to forman n
type second inpurity region; 20 a step, for adding,an inpurity el enent
capabl o Sof app@ionai‘é“ SPypeor ﬁ%&@ﬁwﬂﬂ%lcE%'gﬁnetgewiﬂcew%rfs: rEOrRGrPerALE
el ectrode into the sem conduetor layer so as . tq forma p type inpurity
regi on; a.§@%BH¥%9t%&%%%ﬁ%dﬁﬁ?“ﬁFgggﬁﬂdbPdﬁggggéﬁéWﬁPF@ﬁ“ﬂ%ﬁh“P%Eﬁ@E@WFBYa
surface of ur W ring l.ine of . the pixel portion; 25 a step fqr .
perforningd%ﬂg?éﬁ?ﬁgﬁﬁwgi% 2%%18?5%P8HEQFPﬁOP€ éUF“PHmép%ﬁ??Eﬂﬁfqu“ﬁﬂ%“g
term nal pgrtien, .ep for formng a second insulating filmwhich covers
both the S%Lf%%’%ﬁr é%f%ﬁ ne of 6 the pixel portion and the term nal

bor i onrand a, e Rod Bt/ MMM Layd o o# gL N8 ARd @ sour ce

wiring line of rive €ircuit on e second i nsulating Film In the

above- dgscri begs s M BAAHG Of s IeN LGRS BIHOHWLL sepl%t%?wdtu@ﬁ)r%%\{;e' described 5

source wiring line of the“pixel portion and termnal portion are
manuf act ured bys@®pPIQ¥ABo a first gate electrode, a source wiring line of the pixel portion, and

an electrode of the terminal portion on the first insﬁlating 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, :éo 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 raper
portion of the first gate electrode into the semiconductor layer so as to form an n type
second impurity region;

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, Au, 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
purpose may be cut out by laser light after the plating process operation
has been darpikeldootibn and dmayerienat pbreas; ahd conj unction with the substrate
at the same tine after _the plating process operation has been carried out.
Al so, in accordsmgénibtrhinghetlpn gsentirinplieaatindn,sotire wdrihy éinc ibf did driveayirdog
formed by enploying an NMOS circuit constructed of all of n-channel type
TFTs, and tmehd&Tood idsoktingSilpi xel portion may al so be forned on the sane
substrate by enpl oyi ng an n-channel type TFT. Wien an NMOS circuit is
formed by conblimibegalmvehisméledtsypécofiftistonideficeachictgthboth thertevarstrited
cases. That is, as shown in Fig. 23A, such an NMOS circuit is forned by
conbi ni Ag @mheﬁtwewerhmepyfﬁe preet powicnrelae tmisiherr tioniard mpautaetused bdemplos@izan
"EEMOS" 20 circuit hereinafter), whereas as indicated in Fig. 238, such an
NMOS ci r cuiuchi asmﬂtwﬁte@lnbylalrdbﬁ@mqalmm & AhiancReartan alloy Ufnireswetqm@rb

depl etion type TFT r}n g be r ferred to as an, " EDMOS" mrcg’h
hereinafter)).? 6P Re TR P HBEH SCentiTebfEe FSEUTEEgL cpatl%atcvét-%n
type TFT in a d| st| ngw shabl e ner |thelr such an el ener}dp rg ﬁra |y
phosphor usJPEERIThYF g Féoecw;sn plinerg! e pie! RFIPB AT AP R PR by

I t f bly b I G f th d
may e pﬁ Gy i § ' S Bhs anAceBr: AR G oo ritee bR AR e e

f h di | a

vt |0 i Poschull Ripol i iRl 30 BERGIRL RS ERER D e T

made Of n-b%gﬁrgntq’%%it&ﬂ? '1: Sb(. c%?outulrt];ec%nﬁ%\é\’% nvLHf heq lbsttsflttlz ft]{ t%.% a&tg%m ﬂ?t of
a CMOS ci entive

becorre par 'h%%'iﬂtﬁ{c a{.oggsgg éljayl |th E%ore BQ@t a d| spI ay ar ea of a d| spI ay

5 apparatus i's a“ltarg Yrer er e is no problemas to power
consunption imnpj ?&),ttﬂea"ccordance with the present invention, the drive circuit may be formed by

employing an NMOS circuit constructed of all of n-channel type TFTs, and the T‘t_:T 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

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

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

"EDMQOS" circuit hereinafter).

To manufacture both a—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 X1l of

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

forming region.



a desk-top type nonitor having a large screen size or a television having a
| arge display screen. Al so, in accordance w th 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 nade
of NMOS circuits (i.e. N-channel thin filmtransistors) as well as all 10
thin fil mtranS|stors in the pi xel- portion being N-channel thin film

transi stors. |¢\lses ipaady bilisplar oppayetuantexe display byeadosmabtiedhd Cischhae 4 drive
addition to these NMOS Gircuits, especiall a part or a whole of the
source dri QE?U%iSrfEHP‘t ’YA?U§br$P(‘5\GW@h%‘€1€ﬁrUl@eﬂ‘|}f<t@ rhedving! tvhe Thdisownremeil pned:
structure is di osed . in the  specification of the present invention: That
is, the seﬁ[i“(f‘b dﬁu T (hay it g H&%warh Howggryoy lwmtawmtngvfam present
sem conductor | ayer forned on an 1nsuLatl ng surface an |n ulating film
formed on &SRR BBhALCTY: PRAiFafar Ya‘ﬁﬁ“&"‘g&t et tthayde ¢ be Aedcp Al ahbsplay

S TN ol e PR TS b
TR L NN R e S o
el s 0L A LS SRS e
- channel G dE et B! rua@@hngg&%m e S AR B PO h2 goysr ed

by a mater aving a | due ance value™t

gate el ectypd@aceihlLe ﬁ&ger&W'dEgc&& 'N]‘,Q \ %gd%q mottamtjﬂﬁ PRAWell as all
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aspect of the present invention, is featured by such a sem cond ctor

devi ce equiappeth whble & thEToGeRUaiveE i@, 5 sem conductor |ayer formed on an
insul ating surface, an insulating filmformed on the
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: T
a pixel portion equipped with 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 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 marterial
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sem conductor |ayer, and a gate electrode forned on the insulating film
conprising: 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 term nal
portion which is processed by a plating process operation. In the )
above- descfilinbddvisgrhe dnduetsornatelvidaiviyt vshuwrcenthiot huarbuhfiate ofar hoy of
termnal portion and a-surface of the source wiring |ine of the pixel
portion arécsovkpsdiby a thin film made of a material which nainly
contains Cu, A, An, Ag, or an alloy of these elenments. 15 Also, in each of
the above- expl AlshedsSuPadHANCIGHCHABEENE TP ARPTcB P HotHDE MEcse R e REPT.
portion and fhe sgu ce mﬁring |.i ne of tge pi xel portion ar%¥ﬁ§parately, or
si mul t aneotsieptyEd s s¥aN by FRECHIRICINg dprice exrilgdr HiihoR. conaining a
pl ating-processed source wiring line corresponds to. such a .

bl at | ng? prSEUSSUHITYR Y Fi ARG G FSPAS S A 4t moHatea fmdbaped o Hhst
of the gate elec rodﬁf 20 so, inth ‘?esagfti%$.seqicquuctor devi ce

st r uct ur e, SEREOHIULET gL Puba gy eSsthods O oyt R RS OB SREYEE S uch a
pl ati ng- processed w ri.ng |ine «?adcf .otf. a rr%teqilal eh?ffrllu vird Ip)vvecr resi(ﬁt ance
value (or a r e‘%ﬁ”é(f]iRﬂrW%eﬂwgﬁe HAL o™t RégaEe "8i%ct r 0de A K0T T e W T ng
line made of. the material having the | . resistance val ue than that of
the gate éﬁlég%'rlsoﬁréxgsﬁ%‘;%%gpac?rn 4ot R° gﬁé(,:\%ﬁgn‘rranner that after a film has

b f db i NeloR Pt 1o S ).1'1 d Ti- .e-.e
e er et s L YL N BUAL NGB R0t [y SRYLA Syl

patterned. Alternative

printing Wg‘ﬂdﬁunga r;,@?a%rébgg Hinedps forned by executing the printing

met hod, a tot er o may be reduced. 9 Also, in each of the

sem conduct or adtpei’rh%gd g&rtié‘ﬁt\yﬁi@ﬁ is SHoEOSEd BPa BEMER rhdGublerRio@n  EDMOS

circuit is forned npl oyl ng the second n-channel type TFT and the third

re- channel typenhdftbveAles@ibddReRRVAd0E ok HOviBbAMRT AR SIS th RS fRQIBGRA i1
device structures, the first n- 5 channel type TFT owns a gate el ectrode,
and a chanpelioh @hdrh RS4RI el s8hi@hviting e bf dlepeet] 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 corresponds 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 Avalue (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. Alrernatively, 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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with the gate electrode, while a width of the channel formng region is
identical to a wwdth of the gate electrode. Al so, in the above-described
sem conduct or device structure, the first n-channel type TFT owns a gate
el ectrode having a taper portion, a channel formng region which is 10
overl apped with the gate electrode, and an inpurity region which is

partially overl ed with the gate electrode. Al so, jin ea .
above- expl ai neaﬁbggﬁq %:%)C\rfl¥ {chorcm W‘i‘ UL S U R S ‘-’rc‘H‘aﬁﬁ%—fRB% Gt 9N of

the drive gi i incl udes a; gate el ectrode havi a taper rtion, a
channel ' ob g s LdSLHIGn &1 O SoF P e St bR P BRE TPEChGhe Pahar an
inpurity regioniwhichei-s partially 15 overlapped with the gate el ectrode.

Al so, thi sgt?%r?gtl\éﬂﬁt’cﬂg‘rrlhel type TFT may have three channel -form ng

Cons. AlSO. Ain ¢ : ‘ -
regl ons SO, Al tu!i‘%a@}PB}’?hee%&l&'«?:;ﬁ?rﬁéﬁié@geﬁﬁﬁ&ébﬁcﬁLr kﬂ%‘x’&c&rt?ctrﬁycgw{geﬁlrﬁ:ni <

inmpurity concentration 1n an inpu e n-channe

def i nedsw ¢iih@tydeCaSt o @nf 28 REddX 219 Elcgmtu%[ ?j:(fl%liljﬂo &%(ﬁ%hrcggg?\%éfasgéf n

having a concentration gradient iIs containe stancé& from

channel f ophnge L8QI QtdRlel DRIEANGEH AN AhFel fPRHJ &Mﬁnﬁqgﬁ?@mﬁﬁ%a%ipﬁa
i ncreased. Also, in each of the sem conductor device Structures, the first

n-channel &fipe ghtelelet@yddr eferably own a plurality of channel -form ng
regions. A seniconductor device having another structure is disclosed in

the speci fi catABB, @fthe hb&/cPd@SEREd deRMERduR R deliGe 5@ tERNHMCHAF n IBYARE type
equi pped with a TFT containing a 25 sem conductor |ayer formed on an

i nsul at i ngTBUréweeea gare tRettbdt haginkid mpkopoRbOA EQNSEMIAEREWEdien WIAYels
and a gate electrode formed on the insulating film conprising: a térm nal
portiof) aiveriraptd tiid gharghiatlcsusdaaad b iwlpvely t@icowRichds Pyrillyaterlhgbed
film 10 having a | ower resistance value than that of the gate el ectrode,
whi | e sur reidndhagateledectmidect rode made of the same material as that of the
gate electrode. This material filmhaving the |ow resistance value is
| ower than t hatlsefinench afabevé-akplainet hamiganduabebviadeucAres thcnabuntdrype
device having another structure is disclosed in the specification of 5 the
present i nvehef e drivgsisuitiedndusermre destrads hagingpepensortion, aritpnpelfoahitieng
a
region which is overlapped with the gare 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"
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 is disclosed 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

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

a rerminal portion, at least the partial surface of which is covered by a marerial film
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sem conductor | ayer fornmed on an insulating surface, an insulating film
formed on the sem conductor |aver, and a gate el ectrode fornmed on the
insulating film conprising: a termnal portion, at |east the parti al
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
surroundi ng the el ectrode nade of the sane naterial as that of tinme gate

el ectrode; BYYINE PngWVET Fesisiicehvalee dowertad dbyha srtt drdtabdd, iwhilchaviongdand dwer
resi stance value than that of the gate el ectrode, while surroundlng t he
wiring |inetlrgidedonadare sarmmmmperiahes thatofithagatetlachiedgal biselasetial didte hanlngo,
in the abov?ngpla!ned seqlco ductor device structure, the wiring line 15
cor r esponds™¥°0V¥ TEBUPRE V'S H oygmdan Ahaiof thheasenal e Huustioeleguvilee
described in the respective cases may be either a transm ssion type |iquid
crystal nodul e OFCHPBRIERE Hevics ﬁ‘é“ﬁ PHOINGT B YSHEY s pbdlase! in guspehiensive, ofi n
order to_obtain the above-descri bed m conduct or device structures, a

semi condtct @@WFEéDHQWU?hc‘bTFﬁﬁc Lﬁ&& S raringed ovighat hEL eypaminon

t he present is featured

vent, on, such. a net hod f.or facturin a
o bonduersPac R HRGT: fairhed Gt BouRlipR Sap i, g lafing B gPrGh On N
t erm nal L n..an i nsul t|n u onpri sin for, formn
a senlcongﬁcﬁugﬂvg§%$f1vu&}? 17 gFEfFﬁg EUFFQ thﬁ‘Q?%H"ﬁo?“*&Pﬂ“ﬁ@“h'firgt
insulating fil rﬁ‘t@ﬂnﬁ'@'[ 01sc%m 89 Erglytl ne ftt%{ﬁufche oo wl acfo(\)zyzre gﬁterlai ﬁ m

gate el ectrode, sour 68 W rih i xel ion,

el ectrode (ﬁavﬁrhvea t[(%([ P &l ROl Rl]@]ne g f(tlhglsrlfmﬁitthlaﬁ%‘{! ?T\r mlxﬁ:"%rodree hf r

addi ng an i mpuri t enent capa

sem CO”FUJCEQ&O[JQ&‘EB 1[ht‘."’@l’c.£§0$l Pna[l[ §H‘ltgoq;l% lﬁ!u%ﬁglfﬂdt% #éf ['{H%Qq atﬁt.@t{(ﬂﬁs SO

as to forman n type first inpurity region; a step first
gate el ectrode ;50riAs1ih® whH 8ot @PEhy Qg{"&&t@ﬂ filigk lﬁtvﬁpf g l@)(&f&.?‘ﬂglb%c@%ﬂm}ﬂﬁt y
el ement capabl e of applying an n-type through the taper 5 portion o

first gate dehesitthedsreictc@rddbewhBALGRNHIEE Othel \AYIBE 1190 ndfictdr tﬁ@Eszm@Hma@eﬁzM B?
that of the gare 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 obrain 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 insulacing film;

a step for adaing an impurity element capable of applying an n-type into the
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second inpurity region; a step for performng a plating process operation
W th respect to both a surface of the source wiring line of the pixel
portion and a surface of the termnal portion; a step for form ng a second
insulating fil mwhich covers both the source wiring line of 10 the pixel
portion and the term nal portion; and a step for formng both a gate wring
line and a source wiring line of the drive circuit on the second

i nsul at i ngerigeRduarardayes, wlaii e dia eporelaenide és vaad o astagkisngs mefdiodyn n type
accordlngf%o anot her aspect of the present invention, is featured by such

a met hod f8#t ‘Hﬁﬂﬁ*\‘%é‘id&‘?“vng a sem conductor 15 device provided with a drive
circuit, a pixel rt| nd a term nal portlonr, on an insulating surface,
conpri si ng: a§l[‘é£ 6FC ”6% "rfgmapf’é‘e CEGRU kf’c?&rml ayep félPFftLWé“ﬁ“hsul ating

surface; a step f or '{’?«-{ a first insula fi|mon said onduct or
| ayer; a step?fbP 'Pbt ‘ﬁ%a URpYIdy caeat g er dép Y&‘QSHUF(E@ F“ & Wt et

the pi X ortio cIrod of the,termnal porti on the
irst FhsBPRThET FRf e £ Bhcoft iy SIRCPRIGETT JIET Shanio CapaBt & Gpe
appl yi ng an n-type into.the sem conduct or layer, while the first gate
el ect r ode *fN éﬁjuégée%rék, so as to forman n type fi r st irrpurity
region: a ste r e first . gate e

bort on; 25 astBoRbiRaAh g Bl it K LR %é%ﬁ % tsph Rt ihs
n-type th'é(%{'gg vJuqﬁo hﬁ@%hhepﬁ{(# %Ptlé)r]: artlcjf'? ﬂfz{c%tofgﬂ‘t ﬁ:rgm?:ﬁ c)?ldgnl nto the

sem conduct or l'ayeT so as y r'egion; 12 a

step fore XeCH%deB%@fo%ﬂ{dﬁ@ﬁ&{(ﬂ%&ﬂ mcepmrn%h&ml aemlh Ho $B€um¥ r@]nﬁgrnge%? of

the source wring line of e pixel portion;, a step _
pl ati ng prRCcee] ﬁtﬂﬁbﬁtzﬂngrkhlé“cérﬂnﬁﬁ%?ﬁén tga surface of the term nal

portion; 5 a step for formng a second insulating filmwhich covers both
the source W § kg bt 8mAg both a gate wiring line and a source wiring line of the drive circuit
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;
a step for forming a first gate electrode, a source wiring line of the pixel portion, and
20 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
tirst impurity region; - | 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-tvpe through the taper

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

second impurity region;
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the pi xel portion and the termnal portion; and 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 conduct or
devi ce manufacturing method, 10 both the source wiring line of the pixel
portion and the term' nal portion are made of such a material mainly
contai ning Cu Ag, an alloy of these elenents. Also, in the
above- expl ai neﬂ%@rﬁﬁ“&d‘hﬂ%ﬁr& Plgp Eé‘thﬁh%%t"@r‘ﬂh@f%‘f%éﬂ ' safacend thayarag
process operatl éﬁ the source wiring |ines of the pixel portion are
connect ed Y% % © ’I‘Té]r”%F“Ué(?‘hg awiring line so as to becone the sane
potential. This conn line for the e pot enti al urpoerra
be cut out by 1 &%é&r Olrlpéﬁfmf‘ Bglélé‘ > RBPEESy OBFEREP Y }??gl "pFat' v }5%‘% the
operation p en carrl ed out or may be cut out in conjunction wlth t he

substrate a 1{‘},'131335[ 25§ me after the plati ng process operatl on has been

carriedcout. ) e esent ..

i nvention, i nﬁ% ﬁg%fdr Or’?‘ﬁggr 8- élnbnueﬁu%cy “ILIEEfP QY‘IH’ b‘f)tht [:% b(é'lﬁ)rtcbl‘i‘i”il ¢ s obe
formed on D 20 channel type TFTs. More
speci fical ﬁt*];g%&?% ﬁ%ﬁéﬂ ?ﬁm Llrpé{tlhm ?%%85 %Rgt constitute d)r/:over c;sr cuits

and an active Jabg ¢ fSﬁrﬁl?lU'bEd?X@rltL xh?ir@ $ASLLALSLHRN \hﬁnP 1iG8 gpnﬁ.l E]\y P&rcliTS:

A seni conductor devi ce havVing afiother Structure Is di scT ose
speci fi catdPrheOfecohd trsBIEHE Mm! nventl on: That is, the sem conductor device
equi pped with a TFT contai Ring a seniconductor |ayer formed on an

insul ating surAR6ein eabh ioNEH v xbldidad RENBhRR IR vZS SANERNAHS Liithad,
| ayer, and a gate electrode formed on the insulating film conpri 3ing: a

pi xel por thooh teestiippedid ltheoffthe plxepPpsiRangld dhyRemiifdl RAMHNEr@mEQUHE ch
wiring line, the surface of which is covered by a material filmhaving a

| over resisshangil walinle cofamihh@u, Al3AQf Aiher gaiibyeltehidtetieuenli | e
surrounding the wiring |ine made of the same material as:that of the gate
el ectrode; a dilswenahe abbte-egpibipeddemiddndaci devict eangidrughe theahodoithha
second p- channel type TFT and a third p-channel type TFT; and 5 a term nal
portion, tpleingpbacse opéranhnstepi hecoureedriby linesitkee piakl ﬁqrhtm haviomgeatddawer
each other by using a wiring 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. More 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 is, 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 marerial film having a lower resistance value than that
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resi stance value than that of the gate el ectrode, while surrounding the
wiring line made of the sane material as that of the gate el ectrode. Al so,
a sem conductor device, according to another aspect of the present
invention, 1is featured by such a sem conductor device equipped with a TFT
containing a 10 sem conductor |ayer forned on an insulating surface, an
insulating filmfornmed on the sent conduct or yer gate el ectrode
formed on ? Mﬁ‘é‘u‘flﬁa‘fﬁr?l‘a' Pl s UESHY mgmgw'fgl f%rh@o?ft ?‘bﬁ"‘@qm”ﬁp’éﬁ WithH a
first p-ch e TFT having a source wiring line which is processed by
a plating @t@éé@ ﬁ‘éﬁr% ‘1 on a drive circuit equipped with a circuit
constructed of da thi rd nnel

{ype TFT: and %BP ‘rﬁ’i‘%‘é{F e%PP& bw*fﬁm S Brstdsd oh Bl s S mghau s ag
operation. T 4 am ﬁ@ﬁf@nm . __at;l@ye dFSCI‘I bed p-channel type TFTs are

enpl oyed, either an' or'’8h EDMOS circuit is constituted by

enpl oyi ag bot i o I 1;. vé 5 - 0‘type
TFT. ZOE‘AI SO, Ih%%e pr?ag Or?r%v’en |o§ O|fs no scgeglg |%:g%l%tb ‘Eld”F }W [QP l

structures; taFEJ§alquﬂEar?‘Ehat OPW&(& §l£@tg€(ﬂg wthmggur-EFTmﬁxt\; Pf/‘t &'[anoW r}?glc of

enpl oyed as an activation Tayer o a s€m conduct or

film havi %e%aﬁ{e%é[@haﬁésr&kﬁﬁ blld’[%e "9§t @dﬁﬁgjegﬂ sem conductor film having an
anor phous structure may be enpl oye e present invention is featured by

manuf act uri ng AM&M @nSiedh RAGUEL R, 9&\6&&160 t@%&ﬂ@?ﬁb‘p@écﬂg th@p?&l:'x'i&%v%ﬁiérﬂg
line which is pl ati ng- processed by enploying a material having a |ow

resi stances vidhtled Ibpistghl ¥ JebhdR@dl dehbe Rftipel, wh®, aNTFTPleonedinidkl Qy
of these elenents); a TFT of an inverse stagger type pixel portion; a

st or ageo capaiddrRiuctandy@ foliffed OhMimMalsuReihl is0ffacd, anshauhahh @lmabaged batthe
since only the shape of the pixel portionis increased when t he di spl ay

screen si zZemicoreittardeds, ddies etk sleraode bstunied gol dik endule inyelilal, chhipasingn any
portions other than the pixel portion. In other words, the nmetal film may
he plating- pragsedyedionkbyuipped withsdimsce chinriehgypei TEl bivinpe spircelwipag finen.
5 Referring nowto Fig. 33, a description will be nmade of a nethod for
pl ati ng swdtich is processed by a planno 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-
channe! type TFT and the third p-channel type TFT.

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, burt also a semiconductor film
having an amorphous structure may be 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 typz pixel portion; a storage capacitor; and a
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metal filmonly on the source wiring line. Such a wring line pattern is
formed on a substrate. A plating-process el ectrode 4805 corresponding to
an electrode for performing 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 thirsinalpoitig. pat dteiuhl béswiralteatadel dhifidge sBdbe SUGR @xPRLESLR is
which will constitute the source wring line 4802 is formed on this wiring
line patt emmcrtacdowttd'téxemhupﬂaymardm sidaiicdnlbdged rt@lis nbided kspRtadiRdnt @l QI Y
the source wiring line 4802 of the pixel portlon 4803, such a pattern

whi ch mnll0®@N§EDUMMQ(th@wh@m[manmﬂmmmgntﬂnemhﬁwmmﬁbcbmmecﬂéﬂnhﬁy$h9hnnu
termnal portion which 15 is connected to the drive circuit provided on the
sour ce Wi r iprefpesiedeondy de thdstece wefrar lemeef thapivet pdrtié801 i ndi cates a gate
wiring line;, 4804, a glass substrate; 4806 and 4807, substrate cut-out
lines. Since tﬁéfﬁﬂagﬁﬂgtpﬁﬁgéksaob@maﬁKUnWﬂkhrmnd¢eﬂamuﬁh@yﬁﬁnﬂhmwgsuxmins
wiring line p éern the metal filmcan be plated only on the source
Wiring |in&< lﬁboﬁhk@‘ll thorsphss. wisgdine20Sedns evtiendie pumerTnvibdnrmdie on a
screen size i s enlg such a_sem conductor device capable of realizing
| ow pover SHHRE@RHLA %P@étﬁﬁﬂﬁﬁfé’é]? &88@ comgspending taeasietainde fou pdrfoomeng
aspect of thF g%esent i nvention, all ?tthln film transistors which
constit ut e?B'aj \Pé?ceé%?&eﬁﬁ“fmhlﬁawwteti%r iy RnE PRy desh steminyneviicedSel a
pi xel nsi tors Source |ines of

the pi xel 'oﬁfi‘%%%%%‘énﬁw BT SRR LA @O HEn: Iper dagin kg arectoti
o xel 08 (1o Gimieplelab refist £ PEBL B s Pornisae B i chfamaler (b
aceor aance” WP AREbn kel by ﬁiohé?Bs?l'gé%‘ﬁéﬂsffeﬁéimﬁ“laf\v*?ﬁé?%ﬁwét HOH | m
L1 ansi stord ‘*"‘%‘%@.‘%@Z%"O*f“’f&;@é@g BT B¢ ot Bibe Al fanRePhidn e mocal

transi storm §%t@§ id (')rﬂf%la L%r&eﬁlrpﬁc?(ﬁjle 61‘%&3 @%&B?rt{o%r{%g Alcht heat%@rrflﬁ

| ayer as the gate el ect e p-channel hsi's

this case,whigh&ill .hefife hBSoRicX §liriRQLiAd QBO%HQH%%' tothe g Sl Phich
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 meral film can be plated only on the source wiring line of the pixel portion. As a
10 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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formed on a sanme interlayer insulating filmover the thin filmtransistors.
BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. | A-1D are diagrans for representing
a manufacturing step of an AMLCD according to an enbodi ment of the
present invention; 10 Figs. 2A-2D are diagrans for show ng a manufacturing
step of the AMLCD according to the enbodinent; Figs. 3A-3B are di agrans
for indicating a mapufacturing step of the AMLCD according to the

embodi ment; Fig. 4 F%ftgcr@i“érg'r amiceprdanevvisg aantheppaiccyielegfreanpinention. alhe
AM LCD; 15 Fig.. E% is a gj{agr\gmfor show ng_an upper view of a pixel of the
AM LCD; Fi ghethia mgirapyisaisrphich sangiyierydnveacscigman] |t fychin Blro froagistors

active matrix t liquid crystal display devjce. according to an )
enbodi nent Bf?"t“?@e %‘“égéﬂtp"ﬁ‘ﬁfgi‘ffi‘%‘hlf OFft ?nv&_-tlm{ rerdfiagrans> rare Shw dey a
20 Fi go. BAPHET B oY BntortBr hbt HE Vb i aIT ST B Cbf I i aERq B
matrix type. Liguid crystal. display device, Fi 9 is a diagramfor

repr esen1¥’i nglnéﬁlq%ﬁis%ormv?%\?\plfjfa%‘f’ g?%dﬂﬁ‘s 8%@6{ aﬂxgh’&‘&fﬁ’l@@ 369(81218?{ '“ﬂ‘tf'mft s &gy be
enbodi nent pf t esent jinvention: Fi.g. 10 i,s a.dragram.for show ng an
upper Vi ew %ﬁ“’t"'ﬂg‘)rﬁpﬂr guia™e r;l/asyttéllmwglgﬂg éﬁ“é’%‘fﬁh&sﬂ“ih‘?‘ UPTS'BOky e di agrans

for show ng a sectional view of a pixel portion of the liquid 16 crystal
nodule; Fig. 12 is a diagramfor showi ng a sectional view of a pixel

portion of the liquid cry [Eggﬁg ania b}@ fagrans for
showi ng a term nal pOI‘tiO?\EEO Ft e #&?@@%@?ﬁﬁ nggﬁ\{(%g Fig. 14 is a

diagramfor illustratively showi ng an exanple of a bottomgate type TFT,;

Figs. 1A-1D are diagrams for representing a manutacturing 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 embodimenf;
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. 6 is a diagram for indicating a sectional structure of an active matrix type liquid
crystal display device according to an embodiment of the present invention;
Figs. 7A-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. 1L A-11B are diagrams for showing a sectional view ot a pixcl portion of the liguid
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Fig. 15 is a diagramfor indicating a sectional view of a pixel portion in
accordance wth the present invention; 10 Fig. 16 is a diagramfor :
i ndicating a mask 146 of the bottomgate type TFT; Fig. 17 is a diagramfor
showi ng an upper view of a pixel of the bottomgate type TFT; Figs.

18A- 18D are diagranms for representing a manufacturing step of an AM LCD
accordi ng to anot her enbodi nent of.- the present invention; 15 Figs. 19A-19C
are diagraﬁ@ﬁﬁdﬂ“@%@mﬁng a manufacturing step of the AMLCD according to

t he enbodi nent ;_ Figs. 20A-20B are diagranms for indicating a manufacturin
step of the AMECDH! intdBeanngr thowing asetsisainhuay of Fpge! partios o i lagridamto
showi ng an qgﬁﬁr view of a pixel of the AMLCD, 20 Fig. 22 is a diagram
for showi ng® “pper view of a pixel of the AMLCD, Figs. 23A-23B are

di agranms for show n agﬁiructure of .an NMOS circuit according to another
enbodi ment of tHE éﬁés A EWEBh (oTRgyIng a peompmal peTighgF Ahg lipei! crvsal

i ndi cating a Hpucture of a shift register according to another enbodi nent
of the re§¥%§1$nvention; 25 Fig. 25 is a sinplified diagram for
representing angg_iIioa.of | aser, irradhat'on; Fi gs. 26A-26C are diagrans
for showi ng an®Bxarptd SREEM &PelitFgnie %Btb‘i"lv’gﬁcaé’ CERRIE dif iy PO RNFR I PE
enbodi nent the present invention; Figs. 27A-27B are diagrans for

i ndi cating "an’exanpl e of the electronic appliance according to another
enbodi nent of e pr. nt Jinyention.. Figs..28A-28C are di agrans_for

i catng a nbmut et aerkg KFabbERont s BerdROurlo A G ST Eanattghnce
device in i 1.ring line is plated by enploying "Cu", according
5to an enﬁhging {é% {t gﬂgégbent i nvention; Figs. 29A-29C are diagrans for
i ndi catjpng a npgui Q&b A nSLEh BEadhold RSN 5L LY g?‘ﬁ@"tyé)%nldfuﬁ or
device in which“the source wiring [1fe is plated by enpldying "Cu",
according to Fige|pediRih 6f sHAEnPLASEHer WINEBE h Piel of the hottom eate tpe

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;
20 Fig. 22 is a diagram for showing an upper view of a pixel of the AM-L.CD;
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 a shift register according t
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 clectronic 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 nent of the present
invention; Figs. 3lA-31B are diagrans for indicating a manufacturing step
of a reflection type sem conductor device in which a source wiring line is
pl at ed by enpl oyi ng7 "Cu", accordin to anot her enbodi nent of the present

i nvention; 15 Fiy. 27328 ac dimgranfdiondshong ng canppper the dwewodnia appkaiceof
the transm ssion type sem conductor device; Fig. 33 is a diagramfor

r epr esent i #GORIIAE 1§ AgOPar ewbndicomt of Higresdne isountios: wiring |ine ' of the
transm ssi on type _seniconductor device;, Figs. 34A-34C are diagranms for

i ndi cating a nERUEECLRG A Hrspmeforindipaiingd wanWactyipssicpof s erhedhdue tor
device in which f source wiring line is pl ﬁt- ed b[y enpl oyi ng "Cu" according
to an enbodPHepRduson e iqsriasdveh 7 Ber MBS megsplagsidyasmlayias i wgressdingr

i ndicating a manufacturing step of the transm ssion type sem conductor
devi ce ?n W%WB@F@@E&PE%W@?%‘WGH@OPS pl ated by enpl oying "Cu",

according to the (rent, of the present invention; 25 Figs. 36A-36C are
G agr anm  or e CORT S MRS Koo e S i0rii SR ol SanpamcriypEre ¢
sem conduct or._deyi ce i n. whi cﬂ. hglﬁ source .vm'oi.i ng ki ne I S‘Iﬁl at ed by errpll_oyi ng
TQu, - accPT R EREc B OB TRE RSB Rt F TR oR e 1o kp g

37A-37C ar Lagrans. for dndicating a manufacturing step of a transm ssion
Type sem’tgcgﬁ S&bgg{s%r%ocﬁéﬂ%ﬁﬁeﬁ?%ci Ur'e® By a channel stop node, according

to an embodi m?jf?&s t‘a@kﬁdﬁ?a{éﬁﬁﬁ%ﬁh sh@r"iﬁﬁéaﬂﬁb a':rilﬁﬁjf%c;tgfghégggg%hgit%a%?g”gofnOr

showi ng a manufacturing ste ansn¥ssi o mcon _
Tpodfrent
g a

devi T 1 1 5 WIr e'.‘ Al 1-‘% C
evi ceygranif AGI 651! B8 &l‘ﬁi‘{ﬁzglc_l Ségg%_ogg%e ﬂu%gﬂ{ deg?%tt?lK ﬁH)i?

of the preSent Invention; and Figs. are di agr of ‘sHow n
manuf act ULAGJRAER Gk DA HARSIN &S hAReAYRGend&N conduct or devi ce

manuf act ured by the channel stop node, according to the
Figs. 31A-31B are diagrams for indicating a manufacturing step 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 tvpe
semiconductor device;
Fig. 33 is a diagram for representing a wiring pattern containing the source wiring line
. of the transmission type semiconductor device;
Figs. 34A-34C are diagrams for indicating a manufacturing step of a transmission type
20 semiconductor device in which a source wiring line is plated by employing "Cu", according
* 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 | ayer having a desirable shape is manufactured by way of a
first photollthogr%Q % step. Next, an |nsulat|n? film (containing gate
insul ating fil SESwhat /Eover gt osenicsngamamuiicaya sten dlor megmiBethyac
first conductijve | ayer, and a second conductive |layer are forned on the

i nsul at i ngS$iceny HCtgr dedekmpgy Uik Rep chamnel goB ok, gegpekng [ e mpadipgnt
processed 1 second photolithography step by performng a first
et chi ng pngggsleﬁﬁgﬁ%t?ﬁﬁ““so that a gate el ectrode made of both a first
conductive Iayg gﬂgxgéﬁecond con ?tlve | ayer, a source ring line of a

pi xel portion, @t t{*é‘el‘é“lﬁf ORRE TR “UFB‘E)‘I“thbh“BI“é ‘dfﬁ’éaml(’t‘ type

shoul d he noted accorda with the ese i nvention ter the

gate el ct % or%léoﬁ%ug%e(ﬂevﬁer SRV Et%t"r?gd p’y thﬁa?%arwe PN I'P‘r’l‘i:"l %Ccﬁﬁjtﬂ‘ﬁ A%t Hhed
on an 19 E ?&ﬁtﬁ &@1&% véﬁééﬂ Ngxt while a resist nask which has

been manuf ac ure t secon h6t3 't hography step is kept under

present condit thgl 39213 9@8%%'1 éyragts?(g%m)w rmolﬁgl{t}g%&%rmg b[t(,Pl} S%Qransml%bmn tvptS

applying an " “type is a sem<on

impurity rﬁegxlnegncﬁtmt(gp 0%9[(1% V\E.‘Ld %Fa'h geen EHE n'n@l Yy elnflotf’el '&Qgﬁﬂ o BNNGS -

Next, while a resist mas acture '@ second

photo!|thoghgg@ww§ﬁ%ptm§mkggﬁIH@Qﬁﬁnpresent condltlon a second et chi ng
process operation is carried out by changi ng an etchlng condition, so that

both a first conductive layer (first wdth) having a taper portion, and
al so a second conductive |ayer (second width) are 10 manufactured. It

shoul dibe not ed DETAIED DESSIRIMIUON OF THEPRERERREDEMBIDBGERNG W dt h,
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 it1

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
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 conducrive 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 |
operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a sourcev wiring line of a pixel portion, and an electrode of a terminal
portion are formed. [tshould be noted that in accordance with the present invention, afrer

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 electrode) 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
the taper portion of the first conductive layer into the sem conductor
|l ayer. In this case, while a channel formng region is fornmed bel ow t he
second cod@&ﬁzﬂﬁé”ﬁa?éﬂgﬂéﬁ-inpurity regi on (low concentration) is formed
bel ow the first condyctive [ayer in such a. manner that inpurit
concentrationﬁﬁgxbrﬂgﬂﬁlPy“ﬁﬁ%?@é@%d?ﬁﬁ%iﬁ@s begts Wﬁﬁu“FﬂygEegi ¢j gecond
ted f .Lh h |, f 1 ion. 20 Th after, the taper portion
R e R T T C
(thin-filmtransistor) fornmed in the. pixel portion, |y the taper p@rtion
of the gé?8)§98@§?6ﬁ§pBW“$HH‘61%@?3Bd?@F%ﬁg ?b%BmPgHB 8H5)hHerPoR iRy a

dry etching process ration under.such a condi tion that a mask is
over|appedgFﬁé§%8ﬁF“h§H§h8?$§P88“PﬂfE? .“T@FE”FﬁLBéPPFgﬁpéVV“Fhe t aper
portion may nqQg.he.sel.ectivel enmpved i.ndi cated | igs. l-1I,L A25 11
B, wheéi the tg%%)g’ ;‘5@?&“ i %rﬁ&ilsg I)r(?%{k g'g'lmg-‘c ?SC% VA Ppkaiht Cg',"retghﬁs%‘fagp‘éfr t}b‘or“t "’8?‘] is

f d % . i on_ i that. an .OFF- ent._may. h
oL 5 Pt SRR 0PSB L 0. EEL A0 Y

pr ef er abl s

region thal ahned bﬁpg{ﬂ@ﬁ%ngttirﬁ)?ralgﬁing%r{dﬁﬂng rsg?lgat%tl;{\@(mr&fco%dhpﬂ.i\;edlé\yero(lfj'i{st n

phot ol i t hogr aphy step opi'hg process operation is carrie
this third,dani REiRE AGEES RSOAL hAD lsBh 5&9%1@&%9&&@&%{ gs%ggg%] \gaﬁg%gygfe

applying a "p" type is added to the sem conductor so as

| mpuri oy megiu@accRidg i sHORRPRHEEd HRRthe RrsSWRRE BURM WideAfHBIhE B&ohORYIHLY
el ements added to the respective sem conductor |ayers are activated, ‘a

plating paadessh apelatiods coab@atddobyihedirkt! @ddigfiRedhdithe S@&lohli@bndUE ror SO
as to forma netal filmon a surface of a source wiring |ine of a pixe

portion afgeahs® canswatah ghicldlecornda (St faeeletrodn) of achrddandlfoype TEMI nal
portion. A plating nethod corresponds to such a nethod by which a DC
current is suppbiegdendy,cifigh the westise rmsshl hitsi lmencenicaicd] whild dheabete-ileswsibudi ch
will be forned by the plati.ng nethod, and thus, a netal filmis formed on

a cat hodessonflaveduttivedapestiakmploybe aph ataski, tharimpueiteelealest hapabhgof ggilghance
val ues | ower '

15 the "n" 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.

20 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
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. Asindicated in Figs. 11A-
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
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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. Since 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 Iine of the
present invention. As previously descrjbed, since the source wiring |line of
the pixel iporticdhy wagoftoverkthdwylisogiaphy step.al thirdepinglpromys ergratigromcarricd
resi stance val ue, even when the area of this pixel portlon IS |ncreased
the pixel quorkr s thid dopingdrmiress GpsTatisfh F%lrémrlltyLM’*@;W@?SE’@HEC’WAPEG’ applFingm

t hi ckness of a netal filmwhich is forned by perfornj pl ating methog

20 may be mproperd § sldedpp heremBOningops? A EUFFEBNR aeﬁéwyma‘hﬂv 5 fie
operator. In the present invention, such a nmetal filmformed on a surface
is al so r ePEECRE@Y@as a source mﬁring | i ne. Subsequently, the fornation

of an interla e |nsulat| gfilmis ca r|ed é{kﬁ‘éix q}a so the
a transharent SSGHALERHYealE thej ‘@%’éﬂ ie et eh‘éb?‘?cé’r‘fgﬁﬁ}“é‘ﬁ)tm et

co st Lvﬁw%%rfeb:c&%tseéf’ SBbFDaB ok f esebhtige Q?\éﬂ%'(ﬁ‘ﬁ@gbﬁgﬂy P a
fifth photolith t In t t hed
to the i msurs €9 FtEgE TEC LB op st %fffff?ssﬁsfcg RS aﬁ%?@“‘f%@" Re
it ST G ORI A 0 ylie e
material hayl 2% tﬁ%vd rbesughséhag %ﬁ:\é{allr?r?t’ is 'sahrbé)hgh%ﬁwﬁﬁel foHe? Q)IGHGH%GB&LE@@

gate wiring trnéd arce Wirin urity b5 region t

each ofher uﬁlﬁ%né{m&.{muedt%mgr i éﬁ;pufoqa@&%asaﬁm.uel%ﬁLtﬁklﬁﬁnmamng

the i rrpur ach ot ormed by way of a sixth

phot ol i t hqqr, ?19&% ShfRe. AL 4 H&lgtall% s ‘gﬁﬁed 'b%?%ét@ﬁa stH@irdateSisthinté REluLE RRvdrS
a the cont

electrlcally connected vi ct hole formed in the interlayer

i nsul ati ngp il M t8;&htRevallibeffthe ShoBatesceibes hdeleairodd tayelsonmplate, for
el ectrode. Also, the source electrode is electricall y connected via the

contact hohg,fQr eBEpekOsilver,t id,i dHrEliai Sion,Nsitkelf plagniun, o logshef dhepumictal
region (source region Al so, an electr ode which is connected to a pi xel
el ectrode rﬂaﬁeﬂélgc&ht@@th biecarnegatect vilg dfltepsanit acy lowokleis topmeed 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.
Also, a film thickness of 2 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, sucké 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
formartion 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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in the interlayer insulating filmto the inpurity region (drain region). As
previ ously explai ned, the el enent substrate provided with the pixel portion
and the drive circuit can be manufactured by executing the

phot ol i t hography steps six tinmes in total, 15 nanely by enpl oying six
sheets of masks. The pixel portion contains the pixel TFT (n channel TFT),
whereas the drive circuit contains the CMOS circuit. It should al so be

not ed t hat ' Kia Setesdsitivednt andeprebentaaudivlanhehanplaehaf «f kb oge thgng line
transm ssi on }ype di splay device. Alternatively, while such a materi al
havi ng a hPﬁh(FEFﬁective characteristic is enployed as a pixel electrode,
a reflection type display device may be manufactured. In 20 the case that a
reflection typﬁpt‘c’ﬁfvs%%ﬁ“%\ﬁ a1 is graglp phemetalinmserial daning arle redtriron veliectdnde
and a gate wiri,ng . line may be forned at the sane tinme, an el enent
substrate ﬁﬁ§“€geﬂ iR qoBYCCrefly syicrigrinedinsethe siurpmstng s andi thetinipsirity
enbodi nent, when th te electrpode is forned, both the source wiring |I|ine
of t hensi x SIS FQ F%‘ﬁ‘ g Iyl A ‘Err‘éﬁ“ér%% gﬁ’éhtc@ﬂﬁﬁﬁélth‘bﬁﬁﬂ placapde and the
manufactured at the 25 same tine. Alti%nativ?lyk ngFe gate el ectrode,
source wi r TR ISSIGR P KAt Puhet apsoformed by sy &f asirihrbogr!ithagraply epalin the
portion naéreggmslg aratel%e manuf act.ur ed., For ﬂglnstance, after the rrpurlé‘}/

el ement hab BeEn T AdHEN: £ fanevH I Res tlecEeaihemse s ia dy spatace hlﬁle form
i nsul ati ng; fi| - le..of protectjng th ate el ectr,ode may he forned,
Lot mour o Mm@ GaP AR Rk PRICEEADIM Fevabh ECHOICST Parsrending

tivated, . : i I |, i f th i.xel
por 1 on ardera ) S0y daeowr  Ehebl i ERAH b bAey R Fanter Bort ernun

]
ermnal po

this i psulgtdhRGn el e By | 09,3 phot ol i 1N hy St ep,
whi e Enaan ednlerafR b SR IRl B S (0B PRRL O AR OO

are made afhigHedtdin@Ble@loa B&k%l&&ko&@él@éﬂri%[l@nﬁlle&eggm t@y]ie @gnfa}fp!u?l? T

mat erial such as alum num "silver, and copper aving a low resistance

val ue. Than,thé hereslaprGRsuM AN Wn id@eGhpliisy Rl (dPAhtbAlnANd the el ectrode

of the terminal portion, which have been mantfactured Tin the above-

ordor To reduce a 10t Bt e manBer o el e T et oy o
, | g line of the

pi xel por tdrive cireyithen bomardfabyuredly @iecuﬂn@ﬂie&ﬂ?o&ﬂitﬁﬁéﬂﬁ@ﬁy 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

45  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 tayers, the insulating film
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[ Enbodi nent node 2] First, after an underlayer insulating filmhas been
manuf actured on a substrate, a semiconductor |ayer having a desirable
shape is manufactured by way of a first 15 photolithography step. Next, an
insulating film (containing gate insulating film which covers the

sem conductor layer is fornmed. Both a first conductive |ayer and a second
conductive layer _are fornmed on the insulating filmin a stacked | ayer
manner . Thegealde acketrcriagehe it plscapde mpy be bsved, thy imayriofclemsesodded ro the
phot ol i t hography step by performng a first etching process 20 operation,
so that a gaPecEeerrgelusiidawsts Bay be actagat, ae@ﬁdgmwvemba;&erhmdrca vggopnd
conductive,lay?r, a source wiring line of a pixel portion, and an el ectrode
of a terni Haf of fsrmixemosiien an Heclequodsind tharepainsbpegiontagy bamanelbedanten
with the present invention, after the gate el ectrode has been firstly
formed, a GAf & WITGHR A the saram G by cserwingam photelidiaydy st uvbild Hipsc
film 25 Next, while.a resj st sk i has been manufactured in the
second %phBPHF?Fﬂ8@$§Bﬁf‘ éb:ngﬁég?oﬁHﬁbFﬁﬁm@géﬁ¥“%%ﬁﬂiFPéﬁfféHChﬁﬁB?Fﬂy
el enent (phosphqrus 23 etc capabl e of a ing.an "n" type is added t

t he senicoHﬁﬂ@T #?“ﬁﬂﬁﬁﬁﬁﬁﬁb)%ﬁngﬁm{Wyﬁﬁ‘“gﬁLﬁFﬁgyﬁPE@hSﬁagﬁPQH“L5‘““*a“
concentrat&og%x'ﬁmﬁggnpgggn a sgLﬁggl' nomept manner . qut, ﬁhVL% a tesiss
mask whi ch R Th R AR SEr BreG S o e HETCORBINg Ml P riagriphy
step is kept [ ipr nt _condjtion,  a second etchin -ocess .opgration 5
s barri eqtisubREFOAR SR IRR G ARPEL bRy SuBERREBEY PaBRERRT APTS R

conducti ve yiSéd %nfzﬂlﬁ&t, 8}’}4\,\5998?%]3&9%’3} QBIa?inﬁﬁggcg{easfgé(ﬁ&[ﬁl}l. %ﬁguﬁgﬁgeﬁmﬁ%&g{‘cﬁat

conductived%% er (secon are “man e note

the fingt st W der . n . W - [ D16l & de
const 1 10t o by T he R Bt SR AT ar I R, el e MU0 Re 6 E5L b
may constif ptifiAs dRiBo€l ectrode (first gate el ectrode) of an n-channel type
TFT. 10 Subsequently, after the resist nmask has been renoved, while the
above-descri bed second conductive layer is enployed as a nask, the
inmpurity el enment capable of applying the "n" type is added through the

t aper por tiFtb@fimthenfode 8§ conductive layer into the

First, after an undertayer insulating film has been manufact:ured on a substrare, a

semiconductor layer having a desirable shape is manufactured by way of a first
15 photolithography step.

Next, an insulating film (containing gate insularing 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 operartion, 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. Itshould 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 manufacrured in the second

photolithography step is kept under present condition, an impuricy clement (phosphorus

13




sem conductor layer. In this case, while a channel formng region is forned
bel ow the second conductive layer, an inpurity region (low concentrati on)
is formed below the first 15 conductive |ayer in such a manner that
inmpurity concentration is gradually increased, while this inpurity region
is separated fromthe channel formng region. Thereafter, the taper portion
is selectively rempved in order to reduce an OFF-current of a TFT
(thin-fil m%‘?iﬁ%ﬁ’ wP) armbringan '’ the ispidded tpohd seoricor@hicpot, had tlapenn et tipen
of the gate electrode, of the pixel portion may be renoved by performng a
dry et chi ngMprEEeRsiornhegesenaepiatnukr fewetd ia csHdilighownt kamnar.mask i s
over | apped t hereon, sI indicated in Fig. 16. In particular, the taper
portion may not P& ?@I‘ Bct Foatynpdnihed has beeryineaudar tiredrby svay 1afAchel g cBnd
when the taper | rtion is nqt selectively repoved, this taper portion is
formed as & °t¢ ﬁﬁ?«‘émg&f bteB&?ﬂ%ipF HBETIHCICRT seRiEFoRatccam! orhingTpent opaytive
after the i i el ements added to the

preferahly.reduced. Subsequently, urity. (

respect it?ilvelbsC ik ‘gﬂah%f %Fan%% g hnegonduian; yo thag both pifissticagdprtsedarer (first
operation trolvtic plating nmetho is canried out .so as to,forma
motal fil m“ﬁt?f%i Ml & daBe ROy éﬁdﬁﬁ)oi%aeﬁoflﬂeco&gu‘é%‘i lapr gﬁF?'il%wi' 3¢ so
a netal fi Suy f f._an ectrode of, a.terminal portjon. A.platin
metho cor P Emutede 1 AERYe A UBE RSt Qe i B Bk ety Brdtby ™

t hr ough | i.ni tal ions which wikl. he formed by th
pl'at i ng. et Rsec B ek A04E SOt BB o Ber 0 0 Bhl o Bl P iong

a metal toLber Rhatethiafy, MRt %feicﬁ'loge gt he %E%%@H@nc VR MES L QUer rpfhan
escribed gate €l ec

t he resi stance val ue of thée above- rode may be enhpl oyed,

for 5 ijost ancesulGopRaitly, dithy ﬁ*{ci rQRE Ghask h{aQrHell:’mr{:ﬁ{o%U, Wh J[(?lllc HBLL\?\QE&C@EI%%CLP '

all oys of these metal 'materials. Since an electric resistance val ue

copper is aebid komdudtieSaR@RPGhploSedil £RIAIWR: ifBLALy é@ﬁl@ﬁ&@ﬂ aBR- & aggfvﬂ'[v
filmused to cover the surface of the source wiring line o ‘tphe present”

i nventi on. thas"rPrgpé ausddedigsonitbete (ShdaGRrtbe FAUE TRsMGARR e M8ePlind Ehe
pi xel portion is covered by such a netal material having a | ow resistance

val ue, evesmiberluche lapaa bf thiOcdsh] while xethapel ipmins rdoitsi 8aBAHed bBRwPiRee!
portion can be'driven in sufficiently high speeds. Also, a filmthickness

of a net alsetdhdnomiwhivi $aykegrameichpayirpadoicar (bwgoncglbdtidig igRihed belaytheEirst
proper | %/ set by controlling both cur rent ‘densi ty ar!d t i me by an oper at or.
15 conductive layer in such a manner that impurity concentration is gradually increased, while

this impurity region 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. Asindicated in Figs. 1 1A-
[1B, 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

s0 as to form a metal film on a surface of a source wiring line of a pixel portion and also a

metal film on a surtace of an clectrode of a terminal portion. A plating method corresponds

24




In the present invention, such a netal filmforned on a surface is al so
referred to as a source wiring line. 15 Subsequently, form ng of an
interlayer insulating filmis carried out, and also formng of a
transparent conductive filmis carried out. Next, the transparent
conductive filmis patterned by way of a third photolithography step so as
to forma pixel electrode. Next, a. contact hole is fornmed by way of a
fourth phot &b sudtognaphyd bt efich nDxhiwr@asesuppliedritracih hakeer siGhh ¢éhtaining
reached to the i'rrpuritf/ region, another contact hole which is reached to
the gate 20netddensodeichant bafonhdbyabaphadhg haideodyand bhiis 2 heashidd: & @yrbhel on
course wiring line are fornmed. Next, a conductive filmis made of a netal
mat eri al ha¥cagosesoraeesis nance! vabuplatotin any netrettly balenwhissaeennéedsdokbe
gate wiring line, the source wiring line, and the inpurity region to each
other, and ZHét Her resiseece ogduahi gy alonuebseitedecasi xbictelectaote candogdde (25
~inpurity_region to each other are formed by way of a fifth photolithography
step. | n°t hiESTABCEsRAPPeT. iifxek gk, chiganigey ot Flici;g[- platiains caladloys pE didsy meral
connected vi a }h? ontact hole firmed in the interlayer insulating filmto
ei ther t he-PPTSRIyiRreaneleqtyaesisrancn salyaetnonpes wery x8v.ahis coportds anmonumhe
source el ectrode is .ﬁl ectri cql J]%/ connect ed xi a the contact hole forned in
the interl aYeF PHYER s RyMefal i grsed &0 capiirthe yurfg ontheseurceeviragi lit) of the
Al so, an electrode which is connected to.a pixel electrode is electrically
connect ed A& The " EohP e ?‘b %‘f\réoqsgrrqﬁeég%qdnm@whp APEFE Bydne IFTI“F‘s‘QﬁSfB@ Pixgl pottiont o
the inpurit; ' drai n region).. 5 As evi ousl y expl ai ned, .t he el enent
substrate 5%/8‘{3/‘?‘%%%BWQ¥%B%Hlé:t%%ﬁ%tfg‘%lol?at‘?r&fp id r‘fbl‘i’ém}lcﬁr‘i  EYeR Hiben dhp aprg of
manuf acjair eq: a1 | _nahgt ol.i tthogr aphy steps five tines jin total,
namely by ety EER Bk B MR R RS e P ST b

pi xel TFT (n- T iye circuit contains such an
BENDS ci roult (ne Ehaunar ORe T aRaal (R ek S SR ofB I EE ol Sbed
that this egRogh ; rtg,}% . 1.hg the

transm ssi on typlg%gi&s%%y e\%%g.ﬁlé%b tt@? %%??t\?déﬁ%% \%ﬂﬁlﬁ e%{ ch gperﬁ%ﬁr'eri al
having a hi gh Letheslesis ifhat Sty hﬁtzu%hﬁfmén?é@ Fuffad ié?.lsoerLﬁ{ggqg%s a

reflection type display device may be manufactured. I'n the case

refl ectionatsgpeediisin diiedevi ce

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 by 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 eate

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 wiring line, the source wiring line, and the impurity
region to each other, and another electrode which connects the pixel electrode and the

25 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 contace hole formed

in the interlayer insulating film to either the first gate electrode or the second vare
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is formed, since both a reflection electrode and a gate wiring |line may he
formed at the sane tine, an el enent substrate nay be forned by enploying 4
sheets of nmasks. 15 Also, in such a case that an EDMOS circuit as
represented in Fig. 23B is fabricated by conbining an enhancenent type MOS
circuit with a depletion type MOS circuit, a mask is previously forned
before a con ductiive filmis forned, a ei ther such an_el enent

(preferabl §¢ CBﬁdgpﬁﬁ?o&§“P§“§é#éﬁ?@8)” éﬂaﬁgfﬁ§”¥%c¥ﬁéftﬂbﬂﬁnxvtbﬂhﬂhéntd
periodic tabl.e or ,such ;ag f preferabl goron is sel ected)

bel ongi ng Pbﬁﬁﬁgufngﬁ“E FapBs ‘Bfofﬁemﬁbnﬁéﬁﬁﬁﬂ} OHES eIy Osé}e%tﬁvé#y
added to awﬁh con uct or whi.c onstltu es.a,channel . formng re

this case, "the BFEMA SR Fate Hﬁ% bé CFHF%HC‘W“&EHJ "dl é“sch’éé?tcégﬁﬁ t“rr‘r‘é%*ks.
AI SO, I nt hl ﬁle 1?‘5?%9&3%?11}5 clmi: I?lh 1 [b& a-thﬁ?{.leflgﬁgﬂté(ﬁgﬁgplé] rf, 18 d bOt h t he

source W|r|ng nhe’o of the term nal

portioncare mﬂgg?&zﬁéﬁbﬁﬁ ?Jlalrgehle%hg%ﬁeﬁ&nf%ul%strrg%c I’OVlt 2 atth t}/‘ %fxrp%gggg 8&

el ectro e source wri ne o I Xel portion

ter m nal  p@Lid Ofc %%ag%estﬁ:gfggé%@ o4 k{&ﬂ%ﬁ:ﬁﬁﬁ&’ rtl?@ghcﬁ%ﬁtﬂcﬂ?ﬁag\ﬂ s?udjrsa}l\réyt 1}1§:> m[ h e

inpurity el enent een respecti Ve sem €ol

i nsul ati nggdil h%le%y(@ﬂﬁg‘;uﬁa afe dﬂg ghe(thﬁ%]ggs tge g&teppcg 66 LL0AG: (';Eﬁx lpwt_ TFT

formed, the inpurity elenent$s respective sem con I"avers

may be act jrvahfithel Ay %te%!’s@pé@m@a}éhlé %tﬁﬁe $G& Wi EEREOS | ﬂ&ﬁu% Bfnel

pi xel portion and the ‘el ectrode of the termnal portion may e manuf act ur ed

on this msv%]aw\ﬂgﬂ Fimaa, Ftl?'l%tﬁ@ﬂ@uﬁ&é’f@@@& cl%i%%ﬁgkhf%%d%m&ﬁ%ﬂu&ﬂOﬂfcﬂpi*ﬁy
step, while these 5 sour ce wiring line and the el ectrode of e term nal

por ti om0 arexafgile oBffoshield e NBidhissit @@k@ilhpﬂﬂaﬂ@\ﬁt@“ ATRIcRANv G BIIOSuch a
typical netal material such as al uninum silver, and copper) having a | ow

r esi st ancen@kiabhavihe n highhreflsaive ¢RaMk feirRgc isleﬂq)l@,fedtabe pRleXelec PO, b o8 @ln
the el ectrode of the terninal portion, which have been manufactured in the

above- deggpéd Osplagdener magrte rpatmn’memd iy the pisatthng plloogasryppeispldyQRvice

Al'so, in order to reduce a 10 total nunber of masks, the source wiring line

of the piieforpedisiare bmly aheflecopmeldcbydevayd ofate svinpmg ltd mgy befohadd adheaame

while a p-channel TFT is enployed as the n-channel TFT, all of the drive
time, an element substrate may be formed by employing 4 sheers of masks.

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 electrode is formed, both the source wiring
line of the pixel portion and the electrode of the terminal portion are manufactured at the
15  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 tilm
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circuits may be manufactured by PMOS circuits nmade of the p-channel type

- TFTs, and the TFTs of the pixel portion may be forned by such p-channel
type TFTs. 15 [ Enbodi nent node 3] A description will now be nmade of a
transm ssion type sem conductor device in which the present invention is
expl ai ned below. First, a conductive filmis forned on an entire surface of
a substrate, and the conductive filmis shaped by a desirabl e shape by way
of a first cppaftlobi phogriaphlye stiepec20ddNaxt he fraud riaotnm whie b ldnsers i ddbl 8 hor
a plating process is supplied froma plating-process electrode 4805 so as
to plate arggeelivdichneaniuauedacoeny i mgivhicdeandihicshephate, bgrhphos@sse wiring

el ectrode 4805 is connected to this source wiring line. In this case, since
t he conductlingef thy pixgliporiar amtrhe olaravde af dieapenias! hown niay beimgan@3crutdien |
metal filmcan b? plated only the source wiring |line by nounting the

el ectrode ¥ thalaisstloane thosimy tisioby dxdsetinpdepistiobthogmpbhissep, while these
specification that an expression "nmetal filn indicates Cu, Ag, Au, C,

Fe, Ni, 2Pt SOWFe Fring gy aon! thsedectmsicad! deenening! poticmaai whde hEsuch a metal
above-descri bed .manuf act uri pg nmethods are featured by that the -source
wiring | i nBetgraldmatee éPaIBBfrftqnéﬁnaﬂ@K@émréeltf@atqr@l Sdhasot nernwy, siver.nand
lines in order )t}(l) .becone the sam?wgo%enti als in the above-descri bed
plating st EPPCUAYEE TR IGFFPRRG Talies! ke dhe ogreeotinagfing rerhe gured sowwon angl
lines so ag..tg becene .the sanme potential, .may be cut out by 5 upsing |aser

i ght (co,te Pselpage FF@ APPRRaL R Ta THER iogE é%fgnda@%[%r&ﬁaf & ¢hie abeye-
out, or na Scflge(f%tanggrt Jat the Sﬁ%e Lime wth respect tq‘the substrate
after the prating proceds BREFaEt: O PRUNHBIAEF MBS AURNS M5 R RBIY fe Fedisr @
ring ing these wiring patterns. Next, an insulgting film
5" For 1l AR BY Sl Pl ARRE Wing M RIS ool i} g orgnein F i
a second aymLpHQYs 3R conductor filmare formed on the 10 insulating film
in a stacked | ayer manner. The second anor phous semi conductor film contains

one conducti ViANot ¥R ﬁeﬂ—E R&inel NET §pﬁé@é¥ec¥) ﬁ byeP ﬁ)chiagﬁé{r TF’Y‘, gil %'?Ptpx% éiri%@

unnecessary portion of these stacke mis etched so as to

renoved byinas afayde nMuﬁH%ﬁ@&ﬁ@BQgﬁﬁﬁMﬁé &Pthe 30hah RNy pt TETSAUH LB

el ectrode, a gate el ectrode, an
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 conduc_tive 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 phorolithography step.

20 Next, a current which is suitable fora plating process is supplied from a plating-process
ele;trode 4805 so as to plate a meral 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 meral elements.
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hol di ng (storage) capacitor are forned, while having desirable shapes. 15
Next, after the resist mask of the second photolithography step has been
renoved, a portion of the second anorphous seni conductor film containing
the one conductivity type (either n-type or p-type) inpurity elenent is
removed by way of the third photolithography step. Thereafter, both a
source region and a drain region of the gate electrode are fornmed. 20
Subsequent |y, aft@drohtthe appst-describiek mafutdosiridy methpdotol b4 duegh Bphiy: stepuhas
been renoved, a first interlayer insulating filmis formed in such a
manner t hat YRS ngs tthFrR‘%ﬂlmyfeqm afnguinat fedgofaak noclosrdms wirres sowria e e icng
line, the TET of tjhe pi xel portiaon, the holding capacitor, and the

term nal poPtG8H ReXpe pareasalsmythoitbert-dowsribedslatiae bags.- A lkonthe wirrgteds ased
the first interlayer, insulating . 25 film The second interlayer insulating
filmis madd ST GRgRNIE VHER osng rae besane Bensnruetedtiofmachy ticout by
resin. Tﬁereafct Lar 13 r?é st mask is _formeci by performing a fourth

phot ol i t og?bélbﬁ@bésrt Bht Give - {herctcd adsnihecilativg Brocsssppersignty carxied out, mg nzay
dry etching process 28 step. |n, this casE, L]rak)écont ?ct hol.e which is reached
to the secon "a‘nﬁllyﬁflgﬁ?@é OHELEEBrCt ithesubstris it hEhcalatng piogessoppation
(either n-typs type). Lopurity el ement of th ate electrode is
formed: ano Egrrfg%%(%{'a%(goh%fhgpr \t/\'ﬁ'irfz%tf‘é’gtnéla‘fé?‘?e,‘%”‘t‘?)‘ﬁf"g%Slgfééllﬁﬁﬁ VARDE PHERTES-

sem conduct or fy nt aj ni e .conductive type.(either n-type or p-type)
impurity 5 el err}gén’!tp 3 %’ﬁg&ﬁ@%dﬁﬁ‘b L0t o pe ?%‘Fgﬁeﬂirpﬂ&ﬁd 4t SB5GABERRoUS
contact holsgnWreiictot il ed, SEQO&LP%PIE)%O%%.S%& 0 ulclor}]?fiil:mrsn a%aﬁ&%%d @% tM:] ©

N
sanme tinme, an unnecessary ftirst 1nter I nsul at1 ng

unnecess@r Yng SIS Ll RYEL.4! 1RY! ;ﬁ&ﬁ#lg_r L’%@Q%&Q? ;.tng& @l a&g&%b ‘R%ﬁrrs Blm

etched, so that a termnal portion Is econ

sem conductehtdihd Bhé HoAINcHiGY APe GQHI Q! '}gp@g? "p'lQ(yi&@” %4&%1&}4}?& An
an r

(either n-type or p-type) inpurity elenent, ~a transparent 'pixe
el ectrode wsedcdsearglRetidn 6ftHeYe SQAIRCHYy MBS LAHHRY s6APAS bt %m?{r&i bPEIRGr a

byway of a fifth photolithography step. Subsequently, a nmetal wring I'ine
made of a medomld phedrefithalordphyisig, ankiotene shé b@REE electrode, a gate electrode, and a
holding (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.

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 the 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 material

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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value is fornmed. A gate electrode, an electrode, and a netal wiring line
electrically 15 connected to the termnal portion are forned by way of a
si xth photolithography step. This electrode is used to connect the second
anor phous sem conductor filmwhich contains the one conductivity type
(either n-type or p-type) inpurity elenent to the source wiring line. In
accordance with the present invention, the gate wiring line is electrically
connect ed $WPoliyHhitdrsc. @sonsst hhbl vehithy sreathicd w He: seasul atimpgohs Jumitonbictdver
a first gatF el ectrode or a 20 second gate el ectrode. Also, the source
wiring i nelifnd harggranecaindyicaun et @dhehrdupth ot heypdontraeity hbhe i orf med gim:
the insulating filmto both the source wiring |ine and a second anorphous
seni conduct GECHPYGIS SFuESe R EGEDAYN o balenvhighonacednd et ihyi yond parcreheer
n- type or p-type) inpurity elenment. A so, the pixel electrode is

el ect ri cal | {FIEEAHBEEEIh CBUGHINE KEC CHRUHBEVHBINS REDrES 1 he ORe- TRtk Rh Ay

insulatipg filmto,th cond anorphous 25 m conductor film(drain
regi on) goH#SVWPH@EBHgoigﬁﬂﬁﬁPfﬁ?W7(F?$€‘TE&S%E?“%JWVﬁ8“5FLBE%VHébwf@mjmd

inmpurity elemant. As previpously_descriped, the transmssion type
SR sk, DA Bo i e AT Mt cmod by vestrat d ewerlaver
ctor .displa

sem conductor
times in to Thi s

hot ol i t hogr.aphy..st.eps si X s.in total. is sem ggnd o]

fovi ce 15 cBuatiran Bisf Tl Eotea e g o sl Y ARl ax
tal fil i - i xal tion, the hol di itor,

Tnd the t e AS SO MRl e AR B XS LR, BT Oh et eeti on Sype o O

 conduct ouh : o . FRARE hod L1 nou
sem conduct or deuiCq LR Wi @%@%M Lt ndu@yoqnﬁfn.?n(d'r:ﬁnslqgfe?)%?rg%ﬁ}té\fg{lg_r é'lg.‘l"by

be expl ained. A reflection sem conductor device nma

executi ng thedpsmR ofRNHACE YL &t QR?P‘H PintRirtP & 1ML L Q.xlﬂmpttﬁlish%%gf %P{IM

step used to the transm ssion type 10 sém conductor device o

embodi ment MRARI3-us&t BE elederidalll BoRAQL Rht HRREAARAYACRLERrd HrGal bl 8thyQYUly fiffh
gate wiring line, an electrode used to connect a source wiring line to a

second amphphsiitbosapheaaguctor film (source region), a pixel electrode,
and a netal wring line are manufactured. The second anorphous
sem conduct or Subseqoentipi nscanevigaN e madetof a metal material having a low resistance
value is formed. A gate electrode, an electrode, and a metal wiring line electrically
15 connected to the terminal portion are formed by way of a sixth photolithography step. This
electrode 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
20 second gate electrode. Also, the source wiring line is electrically connecred 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 throu—g—l"_x
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 rransmission type semiconductor display device can be
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type (either n-type or p-type) inpurity elenent. The nmetal wiring line is
electrically 15 connected to a termnal portion. It should also be noted
that as a nmaterial of this metal wring line, it is preferable to enploy
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 enployed. In the above-described case, since
t he pixel electfzaded $yf oxdeednby tenphoywilnbogashyiskas si20ualcengntotg t hatis of
the netal wiring line, the pixel electrode nay be fornmed at the sane tine
whi | e the féhidenghavellisphedraphis cotapuicsl lyahe badcoutringAmepriavh @ysdotd by the
descri bed, the reflection type sem conductor display device can be

manuf act ur agtaliilax sea trivegetsheephotolpiztchpgnaphyhestidpmofcaparitor wesl e it ohiab]
This sem conductor display device is constituted by the source wiring |ine
which is ppPatt&d-by the 25 netal film the inverse-stagger type pixel
portion, the holding capacitor, and the termnal portion. 30 The

sem conduct or devices with enpl oynent of the above-expl ai ned structures
will n WE]:E ge%cribed re in detail with reference to the bel ow nenti oned
enbodi ment SEMOPEREEEMRASt41] In this enmbodi ment, a method of sinultaneously
manuf act uri ng %__rp xel portion é’n- 5 channel TF_‘& nd TFTs (n-channel TFT
and p- channel ‘?9?‘“—%1 ¥R PEMsPBIRIPhdedcOPTVAER the presentingentprgisiepdodied
circuit prgﬁi ded,on the periphery of the pixel portion, on the sane
substrate W TOBECGEREMYed with reference to Figs. 1A to 10. In this

enbodi ment, a gubstrate 100 is used,  which is made of bayium horosilicate
gl ass such as E% o %begﬁﬁj%f%%ﬂ%fcﬁé’éay CHHRAC B eAYT Bb Y sapye
ised as. 1 ong decip st e e Bl PSR o B R B eGSR
o1 “thi £ btk e SR e R AR thRsA YU TR T RS bea
of an 1 nsahitdGu b bty ffie Sl RN X BorbbLi el L TR LLAR A

film or a silicon 8xide nitride mis formed on the substrate
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 metal 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 suéh 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 emyployed.

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 times 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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15 this enbodi nent, a two-layered structure is used as the underlying film
101. However, a single insulating filmor a lamnation of two or nore
insulating filnms using the above insulating filmmy al so be used. As a
first layer of the underlying film 101, a silicon oxide nitride film 10la
is formed to a thickness of 10 to 200 nm (preferably, 50 to 100 nm by

pl asma CVD, using SiH4, NH3, and N, O as reactive gas. In this enbodi nent, a
silicon oxide ZAGhersictrigarelutidrnict0tav{ibompsiridmnf tat iteive SixpmiBRPrn@ rac2 % N
= 24% and H = 17% having a thickness of 50 nmis fornmed. Then, as a
second | ay@owole desdebtd moge fi dawmil @icth rafergideico ohe bl denandeidembddimiOab i s
formed to a thickness of 50 to 200 ran (preferably, 100 to 150 nn) by

pl asma CVD, using SiH4 and N, O as reactive gas. In this enbodi nent, a
silicon oxjde nitride film (conposition ratio: Si = 32% 0 = 59% N =
779% and I[-E’ﬂ%?%mfﬁ&vli}ng 25 a thickness of 100 nmis forned. Then,

sem conduct or :laye.rs 1%85 to 10" are formed on the underlying film The 31
seni conduct or FajkF §mbodingenty pareshed plosimalrapsouslyrimgaerusamagurduergrn fiht m

havi n n nor t]%% str re.b wn, et hod uttering, LPCVD, plasm
CVD, or théﬁﬂ‘ri“keg), @Bﬁéﬁ#ﬂghaxkﬁéﬁo mgfézrr}r}eiﬁgwlﬁ?%gvg@iiﬁ@g@@gﬂ@s
crystallization; thermal crystallizati %n, Oé th%r rral crystallization using
a catal yst “Suth of RS é’r%‘Bg%t_ AN ADE RFSPAFTY Pleths %‘éﬁll BN OBr T fame
fo 105 ar e dBrAbI b THrbRH B PE S5e FoPB) Kt blef er abl y. 30 to’60 nm .
ser conductor 1 e BhvRRL h VAL R LR PBIRY Fatebrr fBuR s P on
er mani um oy.. iS. adipent .. oy s.SsH.icon tilmof 55 nmis
Por med by, kol e Baf SRR Dss 90 BIPHPCaHTR? Coht af iy ReBreaitichE
hel d oRnt no ilic fi . ous,_ Si.|.i ilmis. .

e d 0% NBRADADNRLS AL Al T it APLOUOUS, bl SOR (i frcncr.
crystalli AreNsiRbrared R 1%&% Qfedt howa‘??ic SEH{L’I‘A??I}&Q{HQ’ he:RSL wﬁﬂE%%gﬁﬂgné%

conducted for the purpose i mproving crystallli zat’i on, er el _
crystal || n@esthddn @mpédaflre 2f HAS BRBodiilte Gl HhA bd edsilicon filmis

subj ected to patterning by photolithography to formthe sem conductor
layers 102 15[ héh, BdSunderlying film 101 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 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 thisembodiment, 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. [n 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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Furthernore, in the case of manufacturing a crystalline sem conductor film
by laser <crystallization, a pulse-oscillation type or continuous |ight

em ssion type excinmer laser, a YAG |aser and a YVO |aser can be used.
When using these | asers, laser light emtted from a |laser oscillator may
be condensed into a |ine shape by an optical systemand allowed to 20
radiate to a sem conductor film Crystallization conditions are

appr opri at etpigellectedays theto bpenat Drmetiovwdueting whemitisidngua il exeiimr an

| aser, a pul se oscillation frequency is set to be 30 Hz, and a | aser

ener gy denghtyrpheussstuctwre by 2100 wromag@dnidpangingt LBCYAD. pla@QOCVD,300he like),
mJ/cn2). In the case of using a pulse oscillation YAG | aser, the second
har noni ¢t BePdeflingrakngyen geadllizaipuprsecssoeikiachomifandqueheymatayyhalisetnt o
be | to 10 kHz, and a | aser energy 25 density may be set to be 300 to 600
1113/ cmi (OYph E’éﬂ“ﬂ&/,c%ﬁgh%%loﬁoeﬁﬁﬁ/%rﬁﬁ)[@lmasttﬂlh bj ghckelt ondehsad 4 mratdllime
shape with a width of,%go to 1000 m(e.qg., 400 m rmay be radiated over the
entire surPHREOBAUGOE (il rndpacterppe helfilmdnwralssiged dhabe. Thetamisvrducapr lnars o

at this ti 3 e set tq he 80 to 98% Then date insulating film
106 is for rr‘ur@%l t%i@ggyetfg”e Brat g‘fg@éfrﬁflc?érfa?@@tw (l?faif:é&i&%ﬁ@zo 0mbslheapés ryat e
insulating film3106 .is fornmed of an jpsulating,filmcontaining silicon so
as to havgarélctr{’?ﬂr ‘I?Héé%”a@m%g“‘t%mf@@l %ﬁtgﬁ?crﬁ?tggﬁ’?ﬁ 5@7@”6‘%“%&%?‘8& THYYeVER 1€

t hi s enbodij_nment, 5 siplicon oxide nitride film(c osjtion ratip: Si =
32% 0 = 58ob Dl ofo” ortr” B g % FHich e R G, ST clelfeSeb G By L

I CVD | ess: - ' ' | ati ' [ Fim
Ci T con o IR L RBisoR, AR of STl RabBIb SRR VI i P ks

silicon oxidé trirde y

21 o] 10° Bfnaa it A 08B ARG B BRI Ehe SRR s PR R, "

Fig. | ITst Tonductive Til'm ckness:

second Cow&a@ns}é%r%g@d AN %%g@gg&@&emu@%gmp% tg&%dlgﬁ)é{}.ﬂ@zgagg ! he

gate insulating fi I'nthis e I ment, irst con

107a nmade »fp°a, TaN4f hbiﬁ‘s) h alvdrﬂgerﬁ}ohlﬂ imﬁgége%e%né qT‘n :Egtﬁ%n%g& Q‘F)r gg% Qﬂan]fose of

conductive film 107h nade of a Wi ving a't are

I am nat ed ikt}26e@R cryEhlizhabh fWwhdrebysa dpsiiRide BYcSPilhl 8RR JUThRY rysEMi@SilR on
target in an atnosphere containing nitrogen. The Wfilmis fornmed by

sput t er i ndildbisyabjegreWdapatetrdn@by phdhgitMdrhpip @aBralhe shgichansad: Ryeishepmal
CVD usi ng tungsten
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 YVO, 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
20  radiate to a semiconductor film. Crystailization 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 segzond 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 mj/cm’ (typically, 350 to 500 mJ/cm). Laser light

condensed in a line shape with a width of 100 to 1000 pm (c.g., 400 um) may be radiared

over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
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hexaf |l uoride (WE6). In any case, it is required to |lower a resistance in
order to use the W filmas a gate electrode, and it is desirable that a
resi stance ratio of the Wfilmis 20 Acm or |less. The resistance ratio of
the Wfilmcan be |owered by enlarging crystal grains thereof. However, in
the case where there are a nunber of inpurity elenents such as oxygen in
the 20 Wfilm crystallization is inhibited, and the resistance of the W
filmis incmenbedet her®fwordd’. in this enbodiment, the Wfilmis forned by
sputtering using high-purity W(purity: 99.9999% or 99.99% as a target so
t hat no i npuri tihemay ghe iafulawephibol s Brmied s¢ hetowbf-iil the séneomdustapbivephade
during the filmformation, whereby a resistance ratio of 9 to 20 tQcm can
be achi evedo 125. [Thadsisinenbods flent 00 tsHernfiddr ftanconduatd Ve ¢ortmnlig7alids srade
of TaN, and the second p4 conductive film 107h is nmade of W However, the
present i nverdtaven thickpess df Hiite 480 phebeplosma Bo IR of beuttdrings ks wentiodimed, of
an elenment selected fromTa, W hi, M, A, Cy, C, and 33 Nd, or an alloy
mat er i al 5 coHiCANANEE PiFadedlamsampesitiongatieih  dhPohbrtor N Tdipanddl = 2%)
material. A sem conductor filmsuch as a polycrystalline silicon film doped
with an i npulormy t‘éﬂgﬁélﬁies% IHSa@bhalﬁﬁn@Ei}’ﬁ-nﬁlﬁe@F%ow Hyatle maplaHBY R e,

the followi ng conbination. my be used; the first conductive filmnmde of a
tant al um (T%gof Mheslrit ot i OB LT o bR /B2 Mﬁ w&éh‘dfw't‘é <W’F‘i‘1|rg‘2f‘“tl'ﬁ‘é
first conductive filmgade of atitaniumnpitride (TiN) filmand the second
conduct i ve SEUFHTRQAESBRURS {iftps FoRtaiyRe F0qtaT bdi’)‘?ﬂﬁ’ucti ve filmnade of a
tantalumnitri Ta fil.m.and,the second conductive, fil m made an, Al
o et 1 s hebomaerh RN Ty hmbeert e DA Fridre SR oo Sl

t he secpnd _c tive fil mmnadg- a Cu fi Then, . ks .1 o 1 ga
nmade ofo; A e‘c’%’?g#&&? 88'1"%{%‘??\9%1“})38b[ﬁg{hé‘%rf“ﬁboglrdg%y%&aﬁasfzlirr(' s ““i t‘é‘g?ﬁg&k i

processing i&%ﬁatfn@ﬂhlnﬂ)(f e ?9@8%1 El?qltv\@h'é I 553{1&9“ qg1t1?}(¢:7a-gn1%efcjf LN film

etching processi™ng I's conducted as Titst and secon ing conditions. In

this embodigpal.a HRMRESs JrHE nhl Aat RLENING HONET @) 1AL SHCRRINELRS
by an inductivély coup? ed plasna éﬁl éP et glhl ng mnet ho@f I n%\?\h ch plasma 1s
generat ed RyhikhBG JEB40 nfHl are 18Athaled AR &I NI TIR Il b B¥med by sputtering using
Ta as 2 target in an atmosphere containing nitrogen. The W film is formed by sputtering
15 wusing W as a target. The W film can also be formed by thermal CVD using tungsten
hexafluoride (WE,}. 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 pQcm
or less. The resistance rario 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 inthibited, and the resistance of the W film is increased. Therefore,
in this embodiment, the W film is formed by sputtering using high-puricy 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 uQcm
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 rom Ta, W, Ti, Mo, Al, Cu, Cr, and
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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 " 8Cl3, SiCl41 and CO4 or fluorine gas such
as CF4, SF6, and NF3, or 02 can be appropriately used. Herein, a dry
etchi ng apparatus (Mdel E645- 1CP) using |ICP produced by Matsushita
electric Industrial Co., Ltd. is used. An RF power (13.56 MHZ) of 150 Wis

ot abbl LRflL P ahflof In2URat (AL Bl (AARBA ookl cMIBORDY @ o compqund

substanti a negative se las voltage is applie t hereto. Under

first etc hh%ﬁirﬁ@.nﬁis%l?&r;d{lpgx WLSB LR dsS g%ly@ﬂ@glliﬁﬁdsﬂ%q AR LbensifhntiRgutity st

conductive layer are tapere nder the first etching condition, an etching

rate with gespeetyct & WdsphdQQm39 N8 M Need, APuRKEMLRE, MRLUBIHM D cheIReGIoT O
TaN is 80.32 nmimn., and a selection ratio of Wwith respect to TaN i s

about 2. 5. pRUrgchgleliRe HAdQInJuBEVE IR Im &L B A%angBusonh) tileNand thaRfond
angl e of Wbecones about 26. Thereafter, w thout renoving the masks 108a to

112a made @nduckiosfilth malkobi WOfins the Anrdusikdibofilabout oBHriseasndarida (BNt he
second etching condition, in which plasma is 34 generated by using CF4 and

d, as et cfiimgndase {badvcoad e tvatiiln:may dQ ¥stlamhe fitst boadudiive fi@uesde( A3 56
WMHZ) of 500 Wsupplied to a coil-shaped el ectrode at a pressure of 1 Pa. An
RF power (h3AanMitido{TR0) W sndksosappll iceddaaivkeidmsubddt olatreAdfithe; hsdirpl e
stage), whereby a substantially negative self-bias voltage is applied
t heret o. Undeluctinefibe omdd oftarhalng G mbn(dialN)didmusidnbe seconyd conduaive Gin nanb:
C, as etching gas, the Wfilmand the TaNfilmare etched to the sane
degree. UnaferCultdmsecond etching condition, an etching rate with respect
to Wis 58.97 nmimin., and an etching rate with respect to TaN is 66.43
nnf mi nl0 I n orbesn, menskeheficto kiemmaly atiarhsttare @vwﬁgwawtt?léEPféraahw,@ﬁdtfﬁg
,,are insulating film a etching ti may, be increased hy out 10 to
20% 10 Acﬁ@bl@igrigowsmﬁepor ifpERingt %fﬁgﬁb ¥l %’ff’ﬁ&ﬁtﬁr opﬂg%ﬁ Eftyt‘tcf““.‘%
prescribing the shape of resi st nmask, the end,portions of the first
Ronduct | vePEgEnZaPTAvE el Git 288 e vehing genditians IRABis FatpodiiR ol s
ef fect of jas voltage applied to the substrate side. Ihe l,e of
t aper pprﬁ%ﬁgﬁﬁﬁVdﬁgg “@BEﬁE?“$HH%?C88ﬂﬂﬁ€iﬁ%§“ﬂ%'5F§t§f§“P§:ﬂf?“??§$§§
conduct | Veet(lzl?i)rllg rrr?etlll(%g,amgv?ﬁc 15123&2? 1(:13 ggrelecrgtrg% by using CF,, Cl,, and O, as etching gas (flow
15 rate: 25/25/10 (scem)) with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
electrode at a pressure of 1 Pa. As the etching gas, chlorine type gas such as Cl,, BCL,, SiCl,,
and CCl, or fluotine gas such as CF,, SF,, and NF;, or O, can be appropriately used. Herein,
a dry etching apparatﬁs (Model E645- ICP) using ICP produced by Martsushita 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 cpndition, 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, ctching is

conducted for about 30 seconds under the second etching condition, in which plasma is
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15 conductive layers 113b to 117b) of a first shape conposed of first
conductive |layers and second conductive |layers are forned by the first
etching processing (Fig. 1B). The width of the first conductive |ayer in
the channel length direction corresponds to the first wdth shown in above
Enbodi nent nodes. Al though 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 fikstraccdOhyShaReCrangd el chedctts aRotlovl@ied ardf) 30130 (secrfp With An RF

o]

Wt hout reffoving the resist masks, the first doping processing is

conduct ed, pwher elBys56 RIHZ NGS00tyY sﬁlf_ﬁlﬂﬁrtb aRHshabADelantrdketay prdssuraddedat ovd he
sem conductor l|ayers (Fig. 10). e dopi ng processing may be conducted by

i on dopi ngRTpduai (1 196 BMHE} HDD WioniselaRiling té the sabneictidd (sumgbrstaded, wherehy
conditions of a dose ampbunt of | x 1013 to 5 x 1015/cm and an 25

accel erati gnubehheagity abgfifet LI kelhge linapplicsl drbodi nender dopicngnd stching
conducted at a dose amount of 1.5 x |10'5/cn2 and an accel eration voltage
of 80 keV. césditibe usingur inixtusd effelitanddClows dichgpgams.tht yWdilmamdeathe et film arc
bel onging to Group XV, typically, phosphorus (P) or 35 arsenic (As) is
used. Her eewhephosihkarue dd2red. s Unsledthe secondl stadame condidog.oard ashingerdtaydrs 1
1 3 to 116 function as masks with respect to the inpurit¥‘eLenent .
provi di ng mspectttpp¥,is ARET atny/mini, ghd eorecetring stk onth teprack £ TpIGE 6443 1re/nig-
121 are forned in a self-aljgnnent manner. An inpurity el ement [np,[ting
an n-type isondidad condufectrhig-veghesierang any ressiirt o5 flf"éﬁi‘f&rigs“l%“‘l%ig R 21

in a concentration of 1 x 1020 to %Eéalgg'lﬁgﬁ . Then, w thout renoving
t he resisteWﬁ@N%?”§é@ﬁh@3@Fﬁﬁﬁﬁgbb? ©dBitAg'¥s conducted. Herein, etching

at o b o 2aREONBI G DRy AT R St RS ER DT P0G WP S | o
EERCIERT S T ST R e e
ERCIIEr e e
respect to Wis 227.3. n kn.,.an etching rate with respect to TaNis 32.1
nm mn., aﬁ@eépggFEEP?Bﬁé?§t¥5%gf Wwith respect to TaNis 7.1. An etching
rate with Thus, conductive layers 113 to 117 (first conductive layers 113a to 117a and second
15 conductive layers 113b to 117b) of a ﬂrstrshape composed of first conductive layers and
secbnd 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 tobea gz;te insulating film, not covered with the conductive layers 113 to 117 of a first
20 shape, are 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 be conducted by ion doping or ion implantation. Ion doping is
conducted under the conditions of a dose amount of 1 x 10” to § 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 SiONthat is the insulating film1106 is 33.7 nmmn. 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 chi ng processing, second conducti-ve layers 122b to 126b are fornmed. On
t he other handpict(de) fiussd. [donduphbsphoray®) s ke hakidkysc2eabaliagitda§0f M3
first conductive |ayers 122a to 126a. In addition, the masks fromresi st
108a to 11&31h@émchangenhqi,btsswdhag&ck o e Mg kustyfetcomnt @so\linkQ8m - tygc Wb by
the second etching processing (Fig. I1D). Al though not shown, actually, the
wi dt h of thbﬂﬁr<Hmtucndunnnw®nmayam&Ilﬁsométaneduanabdmhhﬁnmsnnn®mue An
about 0.3 mover the total line width) conpared with the state before the
second et chlnmglryW@é@Emtnglpaﬁmgthﬂp addvel mitht hisbfcariensegon th @ity regions
conductive Ia er in the channel length directign corresponds to the second
wi dt h shéwn!l§ ro Egbiup sertentisdies of Thel & ect x 8¢ /Cfbr med by the first
conductive | ay 122a and the second conductive 36 |ayer 122b becones the
n- channel TFT t-jj_b"é“ gatthow movatethsfresiffemaiDs eePRe gichif prrsdssing istchaducted.
follow ng s The el ectrpode Horned by gg first conductive | aver 125a
and the sec ﬁ lnﬁﬁﬁ@ﬂ€ﬂ§9¥’ ﬁ?@roié%ﬂiﬁééb 9SOy bet PBAE)0F tHERGSISHitinY

G and 0, B S HURTAY Gl eharoBE gt e LhSAgMTHp Doty N sppliehie
. etchi d b der a fl

At of 25 el g dELER %if% %ﬁ%a%e”fe &éﬁ*a”r%ﬁs%ﬁvm jCigEe oy Zf“ﬁ%&tﬁw

20 wi s Seoaso e EbTeny BARCERE & e oD § O“BJILWEWWW g

substanti al %S@ggﬁ}l rgﬁgﬁ?l%lﬁ L., Pbl%% V%?E!Oteasga tpllg gfpltlpef]n ghe \C(fOﬂLgvlfCQll’\ti&()%?blﬂ”

of using cF espect’

nnt mi n. a%neétEanGQ%e%L?hﬁ\é F@ct ISW?{EZF{%?RH; i ,_ adgﬁgt% _@5@@’%% wﬁ?«ﬂ r@ﬂ?N is

sel ection ratio of espect

sel ecti vel et ghedin Fikd ReNBR & dpahB otfm/%mhcx‘@ﬁ%ﬁgmqﬂ%g'i qn?\@gré:hpg} rate with

insulating film2106, not covere he co tive layers
-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 fayer (W) becomes 70° in the second
etching processing. Furthermore, in the second etching processing, second conductive
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. Inaddition, the masks from resist 108a
7o 112a are changed its shape into masks from resist 108b to 112b by the second etching
processing (Fig. 1D). Although notshown, actually, the widch of the first conductive 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 widch 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
renmovi 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 l-ayers. 1In this enbodi ment, phosphorus
(P) is usedhyas 1fHebdoopies ikiynelheneelt[FBAGe phasi@ deRioghd SMROS cppduchRd in
under the doping conditions of a dose anmount of 1.5 x 10 1/cnR , an

accel er at i ome followirggeepst Tao ckevodafried be did &mt cdeiusiity 0 2.5 280 e second
phosphi ne (PH3) 5% hydrogen dilute gas, and a flowrate of 30 sccm Thus,

| ow concenterdudaivei lapur 125b begitons ad 2Tedrmde 3@ thar boflorgrespgaoadotnaedar the
over | apped with the first conductive |ayers in a self-alignnent manner.
The concenfati@miivgnseps.phosphorus (P) added to the | ow concentration inpurity
25 regions 127 to 136 is 1 x 1017 to 1 x 1019/cm, and the

| ow- conéent r at itdh aisapessitly eyt 645, Chpand 0. 186 bhavehiag conoe i atbod crching
gradient in accordgnce with the thickness of the taper portions of the
first condbfOCEHEG 9éﬁ§.¢a€i€memlwgs@ﬁ‘{ pofrrsucend hysraerasingrillappedder e flotshe e

e ST T O R
e o o BT T S PN Y D e Tot e o
LA LR LA R Bl Wb T

por 11 o0 1 €eErer bt B AEbP ek o R ARRTS o @iy e itk 8sf o MEARTRY
P s T

concent r aty,;on r&h@ﬁ@"ﬁaﬂd $ 685, Rey.ond. ay fngs sel%gciv%flay drcRed %grtg%lﬁlgorg.i Lhets

Herei n, althoug I'gh-concentration | npuri gi ons ‘an

| ow concentEathORedidRYFihY ilsGHHARHIA ®ESARMLRERAL R §hY coftflARL ¥perd 1N E 18
no clear border therebetween and regi ohs having a concéntratli on 'gradi ent
are formed 269 8 dMpe, are etched by about 50 nm to be thin.

15 Then, after removing the resist masks, second doping processing is conducted to
obtain a state shown in Fig. ZA. 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 keV, an ion current density of 0.5 uA/cm®, phosphine (PH,) 5% hydrogen
dilute gas, and a flow rate of 30 sccm. Thus, low—concentrafion 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 136is 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 overlapped with the taper
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there is no clear border between the channel form ng regions and the

| ow- concentration inpurity regions. 15 Then, the region other than the

pi xel 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 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 fir storciondficteifiter cohdyeivs e G i garlﬂ,%n@yﬂrmﬁpﬁlﬂc(wct‘:ﬁcr%n% MREK-x &46
are selectively conducted dry etching 20 to elimnate regions overlappe

Wi th i npur igrydualy fens bt chief slemiapengoeionrof cBY @S cohllbe tidhfd BLGUINI More
processing i s conducted by using an I CP etching apparatus, using, as
etching gasecift8hhaui g schndhlopalepticesioatai @orvmmhqhaﬁRﬂcﬁnbtxgm\{Vu Irhdls
enbodi ment, etching is conducted for 30 seconds by generating plasng,
usi ng C13 vﬁttrtht‘anﬂortownnratpenwaﬂememﬁ:, & {ckiedm) rhe Mizh wa&1RF1chv&ﬂ{puhlg3m5ﬁm\
WMHZ) of 350 Wsupplied to a coil-shaped el ectrode at a pressure 25 of 1.2
Pa. An RF ddftep [Z13o3ermvHiRh-afncsourwions inmpwiy sepphd BV tcol4%he substrate side
(sanmple stage), whereby a substantlallg negative self-bias voltage is
applied theret “fh%eﬂﬁ@dmhﬁﬁddwewdﬁlhgt ¢ chametlengucdiraceionhvérds: B4 anidn
126¢ are forne .. 2B). 38 An exanple of conducting a third etching
process isIH6 ably,agk;pg CerisBrrreene. UDTIRE Tangs ofd - rohionupr oEkessfors, atdiough
conducted if theri LS no need to conduct. Next, the sem conductor Iayers to
f

he active [Hsnsedsby_andhpknessrthe avidtboirerde whannelr deissh dasiiriad the
for med by hird photol]ithography. Under this condition, third doping 5
processi ng ‘?“é oo ’iﬁt@éi‘ ‘“19‘\‘%@ Y %"%@F%eﬁﬁ@é@§$ﬁf%¢mpb nypeevomdur fange
| cor corQenth LOFER o R goF o bcerie) ALaihui Gforbigh GRS P wsFgns and
conduct i vi f R EBatHEbh bbb B b Bomcsororel gD V?lyé“? G g
e o ol OB PR G B R
concent T ai *f%ﬁ'?‘gsr%d&*?sﬁft“s‘?ﬁ% R G SN 8%”@&5%1?%“
Pmpurity rigghens ddivd. 20 . USI: ng the first conductive |ayers as
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 rhird 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 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
25 of 1.2 Pa. An RF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample
stage), whereby a substantially negarive self-bias voltage is applied thereto. In the chird

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 using di borane (B,H6). In the first and second dopi ng processing,
phosphorus is added to the inpurity regions in different concentrations.
However, by conducting dopi ng processing so that the concentrati on of boron
becones 2 x l&%@xmp% (?af cénqgucjfﬁﬁ% t'hﬂd%'tél?'ﬁé p{O@&lﬁ %@ho}&\‘ﬁ%{}_‘?ﬁ% _tlz_haﬁgéﬁnzaﬂﬂp trign

as a source reglion ana c raln region or a p-channe ere 1s

no probl enghirdQ:Elihl RESRE B nok Bohd\R t&PFEhAL LS RGed RE-ROIREi.t i on of _
preventing a decrease in film thickness in the second etching processing

for exanple, iNeth@cGast@liub®h DeStOhes Rt CLRG nddShnel TEPYHEEoW e with
facilitate doping of boron, etching (reactive ion etching (R E) using CHF3

gas) for trhdistiagkst g fopsud &k igd ffhoralkBegmphe Laekduks ednbriar ehithaopini:r d
dopi ng processing. 25 Then, as shown in Fi g. 2D, an inpurity el enment added

to eachs sgitbessityonduapdr In ite et idvpinggrockheng et dypainm @ity seiepdystred 50y

t hermal anneal ing using an annealing furnace. Thermal annealing may be

conduct ed (atghd46fCehaa@ibn GrptiyigiregibhyaraDRE -tencBhO&tibN irapudY redibfig) @enformed

at nosphere havi ng an oxygen concentration of 1 ppmor |less, preferably 0.1

ppm or | @ésswhich tdi singnbogi aement apbividitd onidscdond uptgde byppeste tweahoent

at 550C for four hours. Instead of thermal annealing, |aser annealing or
rapi d t hembave-anme@hedgotdTalvigdn-tyhe iapidddew. the stimowgduaer lyhown benctike
drawing, the inpurity elenents are diffused through the activation

t reat nent layers pep-ebynrglable] s heinsorthe sebaondesior lyers-arg pepidpai the inayireons

(1 ow concentration? and the inpurity regions (high concentrationg al nost

conpl et®l ylement by dlcsving dharipruniielamrntdamasy thipugdstheHapemisveone nbe ariwpe

activation, nickel used, as_ a catalyst during crysta%#izat%ﬁn IS gette{ed
in the i r’rfﬁ}’i’ COPCTER B EOPHEY AFHEN P ROSh SPYSITRHOBEIMIGH Lok HEEobRhe

whereby a ni ckel concentration in the se%icaﬁgui%or haﬁer nahnlg to be a

channel f Br’WPﬁEO‘Y‘éaP‘E)‘?PtF¥IqI’e’HLFE’é’ﬂY qgiPns FieT thdv P HATHTEHOY YR ‘AP 8%i on

t hus producgd .an OFF current .value is decreaseg and cmxﬁlallinity iﬁ

satisfact BW s \YHEF%SPS?IEK) ag imnpurity element, an mmpurity élement providing a p-type % added

to form p-type impurity regions 148 to 150. In thisembodiment, the p-type impurity regions

15 148 ro 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

x10%t02x 10*!/cm? in either region, whereby they function as a source region and a drain
region of a p-channel TFT. Thus, there 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 CHF;
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 conducred at 400°C o 700°C, typically 500°C o 550°C in a
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high electric field effect nobility is obtained, and satisfactory
characteristics can be achieved. 15 Next, heat treatnment is conducted in a
hydr ogen at nosphere to hydrogenate the sem conductor |ayers. Plasna

hydr ogenati on (using hydrogen excited by plasma) can be wused as anot her

met hod of hydrogenation. In the case of using |aser annealing as the
activation, it is desirable that l-aser light such as exciner |aser and YAG

| aser is radnagﬁdnaﬁ£QMJthevmhamewhmﬂwagﬁeﬁﬁhﬁmnoQprﬂXﬁhhaIﬁl@fﬁmgOQm@ﬁeSS
operation is carried out. with respect to both the surface of the source
wiring |liner26 &f tibhempidielenpardrivotiod @3ondndietite lelheect:nodasushawe taffotihe
termnal portion. Fig. 7A shows an upper view of the termnal portion just
after the pbatsi hgrprlodesemadpenatingriajes aveealingdr aapdl FicgmalZBnicnldh o BA) @an
sectional view thereof. In Figs. 7A-7B, reference nuneral 400 indicates a
ternmi nal pbe appked. and ref erence nuneral 401 represents an 25 el ectrode
which is connected to an external termnal. Also, for the sake of S|nple
expl anabi ons, Ehgach nac FRWmin e dawing tieETmpuoty dementn athdifidsdddroigle dia
portion 402, and only the source wiring line 126 is indicated in the plxel
portion 40%@1\4%1%@@@%& Wby eragg ﬂtltthféFéleitwgelpFlbcférﬁ‘sl)ﬁdp@luaﬂl waiopaslow
carried out by enp t he copper aklng flurd (manufactured by EEJA
"M CROFAB @J’zﬂf@@rﬂym and g ERRBHY PRGN @baq%ucenmnw)gﬂnw conyeish hi s

pl ati ng proces n is carried out, er wiring Jines or
ol ectrodes, whitcHs D BEnp PREREFAMS LG ¢ A YRR K&y Sigicoyicy a

d : tt t th t VWh t bst t
cut b nfi%”?%ﬁﬁﬁ?@é&gﬁgvsg%qﬁ R e %"hﬁTm'e?fé%tfr»aaﬁgﬂa?@%” RERPOSES o
to b f h he t )
be for idg & Cﬂéé’%%%%’m%%e&wmd Rfé%en%ﬁlpflﬂ%fhw {ﬁ%&"&ﬁl&m e iR
fil 155 b

I m Ct%ﬁ%_l 43(9} T Sf%\{%r é{]ﬁ%moggs I%quE C(F IW arTEﬁ lh ?% n}-‘lg%ognmu Te(!lgn [hl.l&

formed. As dayer i nsulati ani &

i nsul at i “%rE{ih&%d 18 Cgﬁlf @uéfeﬁ:to\mh?é 1@?%%{3%(3 aﬁarlryrg?;}ﬁul?‘?y E”Pls%/c‘%gﬁv Ner{%trefo?e a

second interlayer ating fi of an organic I ns

mat eri al Hl§hf&ééfﬁ9 0d iR 'nﬁ(?"({ﬂrigyni% SSucavel, hAsuhalnder l:fxﬂ‘a@éﬁm&s cAdlibe

enbodi ment, "an acrylic resin
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 thac 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 electrode 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. 7A-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 simpie
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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having a thickness of 1.6 mwas forned. Next, a pixel electrode 170 nade of
a transparent conductive filmis patterned on the 15 second interlayer
insulating filmby enploying a photonmask. As the transparent conductive
filmwhich constitutes the pixel electrode 170, for instance, 1TO (all oy
made of indium oxide and tin oxide), an alloy made of indium oxide and
zinc oxide (In,03 - ZnO, zinc oxide (ZnO, and the |ike may be enpl oyed.
Next, whi | ehet hatgecprdessnspdratiimgaf i damidd oaelbgcrmpleling ethehesh ey Ermioyiung
the 20 photomask, a contact hole which is reached to the respective
i mpurity regiewecuigiby BB : "MUBROFAR CabA0" 158, indEa)ediia vhorradpleasiGiheo,
contact hole which is reached to the source wring line 126 of the pixel
portion i swhem ilidplasing rinotsheperetnt actarhiol euwhitledr wising dachedclctmoddewhathe
el ectrode 124 is formed; and al so, another contact hole which is reached to
the el ectWibde nlpsy, a6 copplad e cazb adesttby calpdetingaidemns patiord §tswh bedvrar ghe
el ectrically connected t he respective inpurit regions (137, 138, 149,
148), and AMSoBPEaURSST i }Sféwlni pibsirpe idiguy eutiin ebe sucseedingraver; the eldgginingdes
169 and 163 which are electrically connected to hoth the inmpurity region
150 41 arfgect[ﬁ%qu RPUTYRQPE PR g Brhebpag flcf%‘i“ﬁé%ho e\ ey achpacricai
el ectrode) . 161 is forne mhicq electrically connects the inpurity region
151 mhich‘Eﬁng?Vihé§§1 %ﬁﬁ%%t¥%£ﬁ?%ﬁpPH@Whe source wiring line 126 of
electricall connect ed

th i xel td; on; t i I, | i ne.,16 [ i

to the gato el St BAET ISR BT HulRE AN Goale sk sae Tty s it THHE Wi ch
[ 5 el ically te th | ectrqode 125b i f d.. Al _a.pixel
ei et ode LY pa- i ERRTCAT Y Bk BBt P red RE LIS oo Phierun el oy
i xel T y: el ich i de i tact with and i

gbé?lagge abeﬁnﬁﬁﬁ§¥%?§%¥ﬁé§%g ?%é@9T$Q{CA|§§,n?h?s'Biigp Zfec¥1odea270|s

( R cal by, ; ( ! ( 0 o hol.di b
capact tor ooy NeRar Aeeh8 i fatch S TR Ak LICRROT o 0o fgnl Rl Rihicral
di hd fihst Ao B 4 144 (hi ook Nt ; :
and 1s OV?Jfbﬁﬁ@&gn%f%ﬂsE ﬂ?eh&'yétqhselﬂ!n]‘?ﬁéf lﬂfi?SS‘fli géﬁb‘érﬁgmd g{% th %Cf%@?rgiﬁgg@er

such an exanple is shown that el ectrode and 1 are

the pi xel hal@etd @dasdaue] beawhofor@dd. Alternatively, the contact holes are

Next, a pixel electrode 170 made of a transparent conducti\;re 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, - ZnQ), zinc
oxide (ZnQO), 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 whické is reached to the source
wiring line 126 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 connecred to the respective impurity
regions (137, 138, 149, 148), and a source wiring line of the drive circuit are f()rméd;

clectrodes 169 and 163 which are clectrically connected to both the impuriry region 130
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formed and the electrode is formed, and thereafter, the pixel electrode
made of the transparent conductive filmmay be forned in such a manner
that this pixel electrode is 15 overlapped with this electrode. Al so, the
inmpurity elenments capable of applying the p type are added to the
respective inpurity regions 135, 136, 144, 145, which may function as one
el ectrode of a holding capacitor-207. This hol ding capacitor 207 is forned
by el ect r ot thic2Egpuaing relrBbl Banaéehed; art dethalc@pasididn MedtRR) 5N foRnd]

al so by a sem conductor -layer, while an insulating film 106 20 is used as
a diel ect rWblqlmﬂrberlcaIWHOheectthéu‘abmmaadegmm 16é e hienufradtited NG uned e ednirs che
carried out, both the drive circuit 201 and the pixel portion 205 can be
formed on Yweceienglipetlatd. hTpexamovieorsi x gatietw2D lirwohb Aihsch e lQVESly
circuit 202 constructed of the n-channel pe TFT 203 and the p- channel
type TFT 2omnetiel t9i shel capoeleroad 05 Gcfntracx:sﬂrths(pa xepacTiT vabby hadevidéh tshe
n 25 channe TFT and the hol di ng capacitor 207 (see Fig. 313). It should he
not ed t hateleqiairally cannsstaddpehs slecapde £ &b sdomeedhn "active natrlx substrate

in this specifjcation,, for ake, of convenlence 42 Fig. S er
view for indi dﬁ@? rfgpeﬁleelbweé?r ]ﬂ§ 1t elsptrisally penngetedw mmwr@umcﬁa@ of

nanufactured al so. be noted that the sane

ref erence P ﬁ&ﬁ?gabg ?%e é%?QE@QEHﬁW%yéBCﬁﬁﬁFhas@‘Wbiﬁﬁﬁﬁﬂﬂﬂtﬂng
t he sane, or nlla n nd Fi.g The dotted |ine A-A
shown i n’ #"‘{}‘ $BPES ?ls‘éfb‘&ﬁg‘?bt d*lao sf“gé’&‘ie  plggirods EZ/@SI%B‘&EF ¥ SABNEcterdic by

line A-A ree ponds to

{: - B
a sectional un JEY nelngba fd[ﬁ&thggid%ﬂt f%ﬁc}t?hééggﬁa“%¢eﬁlg?”%‘.cA&gﬁ’h‘ y |y magle
t trat bt [ just aft th
o Coper yeual: LR, 61X M0 U Al SR gL g0 st o cor e source
nbodi t : t.ri
eToO0L TN s R G BB 60, A B Lf&aﬂ sfeb s 497830 alfabb o
be overl apoedmuy Bﬂeﬂdﬂe gg@l’élggtreﬁﬁers ha%k ﬂ)éeﬂqoége% '/ﬂté}ﬁgg{;elg e b&ld: RRACES

anong the pixel electr
formed and the electrode is formed, and thereafter, the pixel electrode made of the

transparent conductive film may be formed in such a manner thar this pixel 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 s used as a dielectric member.

While the above-described manufacturing method is carried out, both thé drive circ uit.
201 and the pixel portion L 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 1o as an "active matrix substrate” in this specification, for the sake of

convenience.



Al so, in accordance with the steps. shown in this enbodinent, a total nunber
of phot omasks which are required to manufacture the active matrix
substrate could beconme - 15 six. A description will now be nmade of steps by
whi ch an active matrix type liquid crystal display device nay be

manuf actured fromthis active matri x substrate obtained by the above
nmethod. Fig. 6 is used to explain this manufacturing steps. After the

active matrix skipst sanerfper ned fandelic:suehhaps@NPbdioan:Qhe FiGve %@Erh?ﬁlh?{??nr&

20 obtained, an orientation film301 is fornmed on this active matrix
substrate chamiigcu@g] iantis thenimiche reshbildndls@eti vaelBhhi XhSURSEBLeedS
processed by a rubbing process operation. It should also be noted that in
this enbodimsntralshdfosmein fe:. G ent emplged iak th3@1fur SnflRtiBE tha saSRAGEKimilar
having a pillar shape was formed at a desirable position by patterning the
organi ¢ resmenss|imbénchams Fan Sactlyd lovedding AA mhivwnandag. 3B coBbPoALE (@A
interval of the substrate. 25 Alternatively, a spacer having a spherical
shape ney H@W@?Vﬁ%f@@ﬂ@r}pwé@mﬂ@fs«ﬁfﬁx'an&gaﬁ. Thhelosubdine &-B' shoshaadiof
the pillar-shaped spacer. Next, a counter substrate 300 is prepared. A
color filteP GETsPORAsHed shtienilyiewtkearalons: detbut limt B-B'lof Fichibs Alsb, dig. 4 is
filter, a colored | ayer. 302 and a |light shielding |ayer 303 arc arranged
in correspaﬁd’éarﬁ’éév\ﬁnwt‘l‘{rtéééﬁ“bq maHE Bibgiepie obminediiust afgerf ik o304 vwdepabhe 186
covering thhstgfo.l r. filter and the |light shielding | ayer was provided.
Next, a codht¥rPEFidsf4BKE- 305 nmade of a transparent conductive film was
formed on the frlr@]atti 1 fil m%&4_‘i n g&ge pi xel portion, and 5 anot her _
orientation fil A 856" WAKCHET HEGSGHoaBeR it magufacgred b1 suche maonerahat while
substr ghe, en, the resulfant substrate was processed_by-the rubbing
proces gltoo pzér%a%ikéltrllann*ﬁselﬁ?t %Igfeiﬂy‘? an gdgq R%UH‘&PF?W Pé’fPEJﬁ%‘Pée &R0 wriremeedheo be

pi xel portjg I circuit . are formed, and the counter sybstrate
300 are ad?leér}leag)gg%ﬁg}:ﬁﬂ%zgﬁ%rfeB‘ﬁ}rlﬂgilwﬁ @%@a}’ﬁd?@ to n“‘gﬁiﬁi P'éZPCBSG‘?‘?OWH}eeP‘a‘d

filler is fbxgdidsnto the sealing material 307, these two substrates are 10
adhered to each other by maintaining an uniforminterval by this filler and

~the pillar-shagpg, iﬁ?&%@(ﬂanc-ghgirtﬁﬁ\% ﬁ{e{’%ghé"j”q% Qh%ré{l‘?g(ﬁiinlg%a?%itogtlgln%}(?lgptiélis S}f _

injected into the space between botl substrates so das
seal thes %Mbﬁﬁﬁl@hﬂﬁgh)ﬁr&&h‘ﬁﬁe& €8hlaA9 LRGP hE BEveSHIMY subbBate 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.

After the active matrix substrate formed under such a condition of Fig. 3B has been

20  obrained, 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 he 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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the liquid crystal material 308, the known liquid crystal material nay be
enpl oyed. Then, either the active matrix substrate or the counter
substrate is cut out so as to forma desirable 15 shape. In this case, the
dummy pattern which is provided so as to performthe 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 |igubdraseylstthis coicspilay adeldrablaveraio@mnaladigh: shicldofetiadc BOhereRBridnged N
Figs. 8A-8C, reference nuneral 400 shows a term nal portion, and 20

ref erence mufRTespordandervdricencs! dr prdetA ddaingilahddscapalineftrdribe dtiheslor
external termnal. Al so, for the sake of sinplicity, one TFT of the drive
circuit poffEoandoz h'%l'lfsShb\}vﬁﬂahdt‘lbwhwrovhbdsgﬁr@eﬂ gwuritegeltdtnele 1306 haishwn
in the pixel portion 403 in Figs. 8A-8C. Also, the electrode 401 is

el ect ri cal FpneRMRRCEBWLEEvafiim wgs farmed opsrhetfatdad(ilng 304 hre tiepine hairtipor dridon
40, a p%rti on.of the el ec@;'ode 401 which is processed by the plating

pr ocess “opaPaiiepATivrtation kR J06 ans lamgdonanensrasercecy sbiuctiner substmtdGrhd s

formed. Furtherpore,, a [Pok?ari zation pl atE} 309 and the |like were properly
provi ded b{sigrE RN HEHR & uEs RFrsrsed by ehe sulhing procaseneragionFPC | s

he.known t ec T HUgO0H Bc Ol e anaidieh BTN Pel o o T atcate |~
et or i ng. oo TREE e Ghust BTG U8 2% ScBeth AR B Iehd gosaling
Wil he dendrisLI®r ISkl SETREPIRC Frtnt b FuPEr e Rt tiisun
g, 9007 ke BERL B By Aoy AR i R e G SRS gl
such an a%ﬁ)hc\!@r. %%féa’fter,%‘i%&e %&gh@aéﬁgf&f{%{# |Yl1} et%@ﬁ’ltg ?@Ll \l HgLe "EV%%Iil E({l_ﬁhﬁt?lg to

the counter substrate 300 col or I'S-provi

active matsubrsiePst £sabonldhatE s@z[l??és@rs[fﬁﬂfatt%e?sp&ﬁ(@ seRQAd %’QEIB 84(%3?1@%:1 ir jé\s{e

circuit, an external input termnal 319 use o adhere @A exi bl

10 SO0 R M ARG R A
either the active matrix substrate or the counter substrate is cut out so as to form a desirable
15 shape. In this case, the dumnj.y p.attem which is provided so as to perform the plating
process operation is cut gut.
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
dotted line D-ID'. 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. SA-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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A light shielding |ayer 303a is provided on the side of the counter
substrate in such a manner that this light shielding |ayer 303a is

overl apped with the gate-wiring-line-sided 15 drive circuit 20la. Another

| i ght shielding |l ayer 303b is provided on the side of the counter substrate
in such a manner that this light shielding |ayer 303a is overlapped with
the source- wiring-line-sided drive circuit 201b. Also, in the color filter
302 whi ch fesmpngiogieeh bnempkyirg e kobwhhectoognt diis. Sbstlicat & 200 tidieal Piowebf
portion 205, the light shielding |ayers and the colored |ayers made of the
red (R cothsrliquitherigreddnpla@deest ofter drdFRGB40DharebdcBladbotdrtharer 20 provi ded
in correspondence with the respective pixels- Wen the liquid crystal

nodul e act ual Ryfemrsqo{may@ thepparvian of hgg®, a @nsohoior eprhedepidbtiyanl medule
formed by three colors constructed of the colored |layer of red (R) color,
the col or e} anaiferured myreentagye wihahe abong-explenebhened Wikyerdesfribbllub shayld
col or. gt is so assuned that these colored | ayers of the respective colors
may be ar bt PEK %?%ﬁﬁ@%fglfm% nuingrals shewsdn” kined cvlldre emploerd 302hpg: for
provi ded op the cpunter substrate so as to realize the color display node,
but the pﬁ%@@ﬁpgﬁ 7 EHPE 6ATPSNHYE M) fi¥i Ted thereto. Wen an active matrix

substrate is nuf act ur ed, calor . filter e formed on this active
matri x subst rrapfi‘éﬁe HBPH DY 0? H@qrqtb‘i‘]’ffﬁ’éﬁ @Ogﬁ%dHP‘éWé‘P Fy03, jushginggrige atrix
pxels i h | 4 il hi el he ligh
o e ASEA R LR L SRS i BB R Rl i
shi el di ng | s01he, provided at such a region capable of covering
the drive co%%fffgbel .prgj”t% grj'ngtnl [\Ii/ueblaﬁ VS ITREES ”rc?étr?%gﬁ%ﬁ‘“ L& ‘<);1t’)1l“‘éJ [ilf“ pﬂ:‘ff@@?’ftﬁb"t he

drive g4rgyk Hrik%lcggﬁ(iggﬁg&g}{msall ﬁg)%ﬁ%%‘niig@eﬂdug d U %Ibq%g{lﬁgt%%é@%ﬁx&d

. 1
device Is asse I Spl a an el ectroni

succeedi ngigh 29632 1SYGHR: ing2os Rigkd k@&aécgmé e:{fg‘é{ila'isl ﬂjliﬂ%ug S? r%??lglc 3 fgj 1(%/ Wé} ut

provided. Al'so, when the active matrix substra acture

| 'i ght shi %bfﬁd{}g dfanetespBAiveirci@.med on the active matrix substrate. Al so,
an FPC 321 constituted by a base filmand a wiring line is adhered to the

10 external i mplihctshiemdinglayey 36Tk va&&dam él@rsrdere)ifgkc%{}ﬁlg@rtsiu}s&frﬁt@% Quch a

Furt hernore, this FPC 321 is furthernore reinformed rei nf orcenent

plate so ammniner el ZghrahmkdihaiyeaB03sisr®@ghpbed with the gate-wiring-line-sided

15  drive circuit 201a. Another light shielding layer 303b is provided on the side of the counter

substrate in such 2 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.

25 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 therero. When an active matrix

substrate is manufactured, a color filter may be formed on chis active matrix substrate.
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Also, in this exanple, all of the drive circuits are fornmed on the
substrate. Alternatively, several pieces of ICs may be enployed in a
portion of the drive circuits. 15 The liquid crystal nodul e nmanufactured in
t he above-descri bed manner may be enployed as display units of various
sorts of electronic appliances. Wien this liquid crystal nodule is
assenbl ed, a back light 310 and a light conducting plate 311 are provided,
which is coverdsh bye bgtaohietdigdiaycad3aoitovidetBficsn tlyP1ibinei 1088 ¥shakolor
di splay device indicated in Fig. 6 nmay be acconplished. It should al so be
not ed t hat filtse se ey e si3¢il the latiher dat placd ddet tlegisi he2Bsptaystan. MASNAOYY. a
enpl oyi ng adhesi ve agent and organic resin. Al so, when the substrate is
adher ed t oligheshieldimeelavaubsy nkio e [otided he sisbbs tecitrecandtlct d¥ec COHING €k drive
substrate nmay be surrounded by a frane, and a space between the substrate
and this fFaaeti Sliernateglwisinge tar gaiminccapeblerof sovamg deattherdrcthiiscsbst bat e
to the frane. [Enbodinment 2] 25 The present invention is featured by that a
source Wi r fRGVEIergihedigyiddaystplotisnlanddvice is arsembledys walispbfy tsiodf aa cdidifeenent
step fromthat of a source wiring line of a drive circuit. 46 In this
enbodi nent 2PRMGCE PRR BHCeHENAITAES: Sueh nlighishieldiag faveomaanet ki ¢speiolly previded.
explained with .reference to Fig.,L 10. It should he understood that in Fig.
10, only t#’.lsge Wﬁ‘i‘*BégE A5fiveE BIAFER SUbiitrth i mamdactgtedothe Hehtpibiddingdaer omy and
only three&gkgéestﬁf gate wiring liens 92 are displayed for the sake of
sinplicity. 8" PRETEEUPEE I HE ™ i nes 91 of the pixel portion are 5

de of band ' I t [ |1el,to each oth d
"t erval - anong RPnatd Fod Ea ST Pr AdeS (i nrinng haopr cebephtente
houl d; gl ig. 10.i | ock t.ruction. dt al i
i gi tal® ARl ROk Aot el Ret s e Bt Rty Tl Emoth HESPC
- drive! TRUCHISS . CICEHSE Fote 1 8 Eetitd g2
cirourt 05t ek bhiated 1B Rl Rar ARl 8 aZRF oRo AR AnE Putire ©

i nplies sughnpgpeneral terminvolving a gate-sided drive circuit and a
source-sided drive circuit. The source-sided drive circuit 93 is provided

with a shift regsierhd3acadplatbihof A Bobifd GR (B3 D
converter 93d, and a bufféﬁ BSe. Afso,et eeggt%fgiggakg%rggggigghfﬁbﬁnu&

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. It should 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 1o 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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95 is provided with a'shift register 95a, a level shifter 95b, and a buffer
95c. Also, a level 15 shifter circuit may be provided between the latch (B)
93c and the D/A converter 93d, if necessary. Al so, in this enbodi nent, 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 9

1. of the pinxdlis LZQh(Rf?ﬁthhP@ Lﬁ‘(f&tﬁp{’(“ﬁgﬁ‘ h& t'fll;'teot{ulz Lﬁﬁ()?% WAl le(c:)%vsl%eus%)ihi?%g\\ ith

accordance with the present invention wrin

pi xel por tieferéscd @ FRAI). nlt%ﬁggﬁf%ﬂ%ﬁk\fﬂt{z‘&i H'PR 19 fid. QQEQBI P{h‘?ce@%as Jem, L he
process for the source wiring |lines of e source-Si rive grreuit tne

order that wihieg [8tdiNGl PLOBBSS pORRIALIKAMIS (BRE 18D s QUt o . twhn[ﬁsh?ﬁc ot
the wiring line usi ng the same nmaterial as that of the gafe electrodé, Hand

then, this d¥pddyed fod thiergkd dfitempleci GO VEES ehdybusce \1215111“%1@{ D Byt h@ﬁ&t@ Bgrth‘m’\ﬁu

resi stance value. Also, in order to performthe plating process operation

all of the nsaaier@febwdrsimged whigh aretochhel ipipeedllches thdNode HRNCGIE At ngﬁﬁh
other by enploying a wiring line pattern in such 47 a manner that al

these sour teeseisnescheciogeinth@l sanmapotepikélglischand an el ectrode 96 tor
performng a plati n? process operation is provided. Al so, the term nal
portion are si hishanly alsodunmened dhardigaéhis athherk dynsenptioy ivsgl & watitng Jiding
pattern, and an el ectrode for executing a plating process operation is
provi ded. PRV bt thigsmbarimen ¢his blvek caswdiction penfagmsm sohreceSsigddding ipuadss s
operation are separatellﬁ/ pI’OVI ded. Alternati velg whi |l e the source wring
lines are @dnrdcR@Eopy4 advi entseidssh devenciretie 90 ornsboeld slsube erasid ithg an
| i nes ng he procgssed by the platlng process operation by a S|ngle
el ect r de GFRTRPHPTHHEVE Cifglit Apglies saich g senasal tpimimvehonga gate Fidpd dtige circuit and
constitutes a cut th%H | ine 97 of the substrate, and indicates such a place
whi ch is cttoYats Qflvﬁﬁgcb1tat| ng process oper ation has bee performed. 10
Al so, a pi xel rt| on é Sc(ignt ai ns : I ur aI oh ?el s, and TFT el enents
are provi ded ‘ffﬁ‘ﬂc‘fﬁ gddprariggui 'éPEF“" A phiftegisiek dpa, ﬁd?ﬁcﬂ“dﬁ\)é’ib a
| ar ge nunbe | ines nnected.to the, gate-sided
drive ci rcw[attgh a@? é%f c?\/ﬂr[) Hggo{%ﬂ[ﬂﬁé\ﬁh (P?g fg%fgﬁ‘ &, theﬂ?%b‘d‘f‘ﬁé“‘t"e?‘ﬁilﬁ%ll
portion i %?fs%rgvta%)&nt 911% regd Xter 95?13} X sh#t%\{bgg, an ;9 \é’uﬁfes ot a/Ql%o. a elvg
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
berween 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 o each other by employing a wiring line pattern in such -
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whil e plating process operation is carried out with respect to an el ectrode
with enploynent 15 of the sane material as that of the gate el ectrode.
Alternatively, a gate-sided drive circuit may al so be provided at the
opposite side of the gate-sided drive circuit 95, while sandw ching the

pi xel portion 94. Also, in the case that the drive circuit is driven in the
anal og manner, a sanpling circuit may be provided instead of the latch

circuit. 2@ rhanshrabhdalhblsthebesonatedthet Badonidhile serReder®a, 22y Re R ned
with the enbodinent 1. |Enbodinment 3] In the enbodi nent 1, such an exanple

i s indi cat edrfofhiag a Matithecctapepepanh isgovided sAlsectHowelnyingl iwftaon anaymilhdly
this enbodi nent 3, no etching process operation is carried out. 25 It
shoul d be @fAdReEtdERcachatthei Moempayiye awpingingmtdrommofantdhicsrekribadixrentnad
is different fromthe enbodinent 1, only such a pixel portion is indicated
in Figs. |2paiing pross qeratienbodionslnd. dnikesl®tharlkexanpd esdhat pérhient kg d
etching process operation of Fig. 2B of the enbodinent | is not carried
out. | n2Fi §lating|process opgratien age yepw ey provpdeck| AEMatooly, fvbilashaspirxetviring
el ectrode goo construct?g of a transparent conductive film In Fig. 11A a
structure OPEY RE CARRECEIbLY beleviriag dateat e formectedesayate walins tingdmay She
structure of the ,enb diant |, and the fgrst_conductive | ayers 707 and 708
own taper PISEFGALY LAg Platingqiipgess ppgaton By a siluelerwedy wiphin qptime. Also, a
overl apped,with.the inpurity.region, while sandw _ching the insul ating
1P o7 et e T 10 S e o dea ol hesyBresato om apdicogsuch
havi ng t he er r.portions correspond to the first conductive |ayer 124a of
t he enbodi%%%@Lf&uﬁﬁPéytOTba¥%F§?Qﬁﬁggﬁﬁﬁﬁ¥%Ppﬁﬁﬁ“?ﬁd? CREEIOEMEGur ce wi ri ng
l'i ne; 0, ag WL ing, Also Fig. 1113 shows ,an exanpl e t hat
the r egél ting ﬁsé’uﬁl %legtrl?/)sfbg? gﬁﬁ%‘iaghia?lﬁ’ﬁ%f@’ &3&"“)25’1“?1?1gﬁéhﬂ&lfléngtaf‘h%’ﬁf‘gﬁ I'n
Fig. 11B, Lhgif ik Uck] we. | r, 804 is.overlapped with -inpurity.
regi ons sdé'aﬁﬁ!é%%?ﬁ%ﬂﬁﬁgigéﬁﬁhﬁ%ﬁFﬁﬁ“ﬁROFﬁ§U§£PﬁH§BPPPﬁ%‘ ﬂéﬁ%“&“ﬁ?@§?
conduct i Ve, hi-B%eL c &MoctsS @QUEE L | b Ly regions 806 .and 808
while sanduich: ngc Jhittectet (O :éﬁg@%?&dvﬁrw AARRE A proAdE PN par;g)l 21309, & other.
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 indicaced in Figs. 11A-11B.
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15 film and a first conductive |layer 810 is overlapped with inpurity

regi ons 809 and 811, while sandw ching an insulating film Note, reference
nuneral 801 indicates a source wiring line (by the planting process); 820,
a gate wiring line. Since the triple gate structure is enployed. in this
enbodi nent 3, the OFF-current can be reduced. Al so, since the wdth of the
gate electrode is made narrow, for "exanple, 1.5 20 m the OFF-current nmay
be further redudddé enbodimont Hisaldonabavglndiiechd that] ctdiiise prbadiopentiod ofBy:.
be freely conbined with either the enbodinent 1 or the enbodi nent 2. '

[ Enbodi ment ZBDf threerahirdiaicne hts mot shroind osiachn bip. Edamiae: ¢lhatrodche agetd W& T 709
matri x substrate used . in the 25 transm ssion type liquid crystal display
device is fOFR¥E P‘Tﬂi@Cféﬁbbcﬁoﬁém‘ﬂmlqEmﬂpéaltfégsmemewalap'ttéa\'uofﬁlna reflection
type liquid cryft?I qisplay device. It should he understood that since 49
only a pixel pottf#n ldfd enitsicewisadi ety elestrge fsedidfarent tem tthe cawbddi maht
1, only such a i xel, portion is_ indicated in Fig. 12. As a substrate, a

gl ass su%stsrté'fcé}lpeaoéﬂ}% ?IEE’%‘SB@PF at #0d ghe lipst goaduséveslapers rifd envlyOthewn taper
enpl oyed. Furthernpre, since this enbodinent 4 corresponds to the _
refl ecti on RSPES ir%ﬁ‘EFS” 'fgwg%téPn il%tweégwedé\ﬁé%?vem‘éw\ep vihiibe gpreizicesion,
limtation. Eqr i nst. ncg,ha.si Lco? substrate, a netal substrate, or a

stai nl ess §?eb?s?ﬁ%§f e shoHEPatRA i Rsul ating filmis formed on a surface

wni 1o a prati ngtpreBok Bl FEHR B chbfucsueorn 10000, BRPRR G thC e
enbodinentlk”ﬁg g%oh%ﬂggﬁa&pdg soyree wiring Line 1421 lafterra‘se on% 10
interlayer Tnsulating Hi1ma 8 ormsa” ﬁ%w?égﬁftaﬁ?()JB%?W&F%“P&“bittéfﬁ%d

by enpl gyi - form. - hal e, -and fhen. .the | ti
! TP Y1 PR 10 10 EOAGLUR, 1200 LO sl teopct Ve

el ectrodes, a gate wrin sare ' forned. The

pi xel electr Od%lg&%g.i 19 R&hBGLE bﬁ%‘%a@%’l@&%& g% rg%@ré@‘%%@}‘%%&( n{(gﬁli:eﬁgmjﬂﬁQS'

As materials of these electrodes an e piX

T 1L, U B BSOS SIS A 08 SR A
stacked | ayputity fzins BOR &R 8@, @hilabfdwiching 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
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 wransmission type liquid crystal display device is formed. This embodiment 4 indicates an

example of a reflection type liquid crystal display device. It should be underscood thart since
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may be used. In Fig. 12, the pixel TFT 1402 owns a doubl e gate structure,
and al so has two sets of channel form ng regions. These channel form ng
regions are overl apped with each other, while sandw ching the gate

el ectrodes 1403 and 1404, and the insulating film Note, reference nuneral
1420 indicates a gate wiring lire. 20 In accordance with the nethod for
manuf acturing the structure of Fig.- 12, since the pixel electrodes and the
gate wiring dilnesixchpotenndnbi actbutimekrats & Hetesanerdrh M8 ¢ AbLAhLAL: (NYIREL(Pf
phot omasks required to manufacture the active matrix substrate coul dl'be ‘
reduced to Pixql Bapewi wemdicEdd 26F®Bi ¢3. 13A- 13C show an exanpl e of an

enbodi nent 5 in which a source wiring lineis forned by a different step
fromthat of thésenbodirana glass 50bskiage, AGuurteptesent snéughaak Sxamml.e,Lhat
after a source wiring line 903 of a pixel portion 911 is processed by a
pl ating pro€EovsdeFHEthemorarsingt b caylerdimpsut adriresgohds w the reffe@FiIR &ypeangi
contact hole is for[nad inthis interlayer insulating film and thereafter,
a term nal “SM fiRlayolyvics. Hicae sseeepdsyficaipitativomg Fpr ocesecopeiliabh@nbsthure, a
First, an el ectrolcaise 901 of the termnal portion 900 is forned at the sane
step as t hafetgpu 4% O apdiripygeeebpbsyateavhire wp insutimigfilipdy formad 940.suface
source el ectrodef 90 iﬁ formed at  the sane step as this electrode. First,
only the souf€¥ \M‘?Y?ti’fg” farptistseployed pi xel portion 911 is selectively

e k2 B RS b Falr o ST s b
A R R L
oo g B LRI DB B PSR T Sl
o e MR A S SR S A R

Z gtCIC\e/S?: 2% ag?%ﬁﬁ)éﬂre%cgﬁdt@;mg g%ﬁrrgeéﬁ;]I‘t}‘lgip#eeé%lgﬁyrlpﬁcé?‘%éq gte‘lee%t;ipa y ctorr]lgccted
to an impurity region 1405. As materials of these electrodes and the pixel electrode 1406,
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 thiese materials
may be used. In Fig. 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 lirie.

20 In accordance with the method for manufacturing the structure of Fig. 12, since the
pixel electrodes and the gate wiring lines can be ﬁlanufactured at the same time, a rotal
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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sem conductor |ayer may be preferably carried out. before the plated film
904 is fornmed. Note, reference nuneral 920 indicates an FPC. Also, simlar
to the enbodi nent 1, when the plating process operation is carried out, 20
the wiring lines and the el ectrodes, which will be plated, are connected to
each other by enploying dummy patterns in such a manner that the
potentials of these wiring lines, or the electrodes are nmade equal to each

ot her. Wen theFgudser ailﬁcsi:ﬁtsCsut:!B(ﬁutemahlpﬂ(hefadt?ff@rr asbiwﬁﬁkyc ‘,["'Fﬁh% IR O o o i
el ectrodes are cut out so as to be separate rom each other.
Datterns. ‘SE K g 138 | mal oot er oo Y A RS
patterns. ig. i ndi cates such an exanpl e ( .
oper ati on i frowds med soutncatt hele st epmail fif ehs itetlpm ihhidastepldrl hd dd3faflThi
enbodi ment corresponds to such an exanple that when a gate el ectrode 11002
is forned, Ersvntloeripn PAQIid jrnecsddDiBBa phtingtpréesnmstratot.he 51 sanme tine.
After an insulating filmcapable of protecting the gate el ectrode 11002 has
been foPned, whiitean pleciragu? k of bk eononing! muden 900 it hemedspeatsare step as thar
sem conductor |ayer, are activated, both a source wiring |line 11003 of a
pi xel porti®f 9310 techrde 72 of adeive ducuit pOODLI I6F A sowcakhatrofeP03 arioAiQ0s
are fornmed at the sane ti on the_ insulating filmby executing a
phot ol i t hogﬁ?’ﬁpsﬁy‘esgf@bas éwr@ewqden& irstsln e someceeyisiierloaedr & thageebpoaion
metal materj@al. having a lowr sist?nge val ue (typically known as mnetal
mat eri al s mainPy* SHY‘erﬂrﬂifsseéll n? MiAHNESPIOgRSs OP§Hione phidsyauelyp pavinwolsler
i S| W L | i 1003 f e pixel portion 11011
o Formed ) BABTAYIAG 1GU0R Aaraniraneli aformsdi b [t dmarcbrlsteoac.
n_t rea o hxel portion is.ncreased, the |jquid
vl e, Y SR BBl B Pl e Sob SRt I b
bri nti ng methae B E oA Pl B B0 b i sl Bt PR (B esiec by pltns
lating methgds [ t a fdlmis~fornmed on both a surface
gf t hegsour ce W 1r)iierﬁg r?’rﬁgﬂla%géjéatgg flﬁgéjﬁfsﬂ_@{meé%rsrtqe&a TR 1R g g @%e'a
SUch & str aor e R, HhpE tedlh R WL R S e s T R
in Fig. 13A may be formed in accordance with the succeeding steps of the embodiment

15 1,

It should be noted that the activation of the impurity elements contained in the
semiconductor layer may be preferably carried out before the plared 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 ro 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. Alrernatively, 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 our 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 at the
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enbodiment 1 in the succeeding steps. Fig. 13C indicates such an exanple
that a source wiring line is forned at a step different fromthe step
shown in Fig. 13A. Note, reference nuneral 11020 indicates an 20 FPC. In
this enbodi ment, the source wiring line is formed by executing a printing
met hod. A conductive |layer was forned in order to inprove positional

preci sion of the source wiring line 11033 of the pixel portion 11032. In

t hi s enbodigmind ¢imeonductive | ayers were forned at the sane steps as those
of the 25 gate electrode. Next, while the gate el ectrode was not covered
by the insul atiAfef bhrsidlieng filPuapible F QERBE iNEShaGid: W @fhde ABL00R has been
activation process, for instant, since thermal ~annealing operation was
carri ed outfoundérwhddubednpuesselc@cmist tidadi batki veeatinDsahRbBIudhr [R2rcoul d
suppress that the gate el ectrode owns the high resistance val ue due to

oxi dat i on cfctivahe, bordustiracewiriayding .| | SdbsEopieaitgorrion | SOIUrGe! M Hedighdd Neowas
formed by enploying a printing nethod in order to enbed a space between

t he conductdfwaeinaipal portiohd 400 amdernidumt thosthctiin en tayesulbang filnved c at@pgg
the source wiring line, it is possible to avoid the |ine 5 disconnection
whi ch may @cehatolivhographyrstart i hlojs mitinoting sadt denelpeiradd arg nvetehdd) metal marerial
Subsequent |y, such a structure shown in Fig. 13C may be formed in

accor dance Having erew mssreedivlues{wpisallt knhwneaboeiatematetialsNobimly icnn®iiging
13C, referepnce nuneral 11030 indjicates a termnal portion; 11031, a drive
circuit po@?%ﬁl;unaﬁévm CORRYTFPE Pravigusedescppedhisingg trtoiece wisingdinei ld80dut
as follows: an opening of a

desirabl e Béifg‘é PFF%? F?%gé&’j 1@ Lg"n@&'ﬁ%ﬁ gi? _tega 5}813% ﬁécqr dimieh Bacdiabibaying xdav
i e o BRELLclge, (00, B ehe ) or gk 1S Tord om (e ehen o on e
58110 BORHY B ol RGPS MG ol e e B e
o s e B P BRI, L
Crerion vei v NREWARR Al p bt & SBeRioR (bREBRL Bfheind M EhOH RLERRd our, 2
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 structure 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.
In 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 acrivation process, for instant, since thermal

annealing operation was carried out under reduced pressure within inactive atmosphere, it
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met hod using a rotary drum an intaglio printing nethod, and various sorts
of offset printing nethod may be applied to the present invention. The
source wiring line of the pixel portion may be fornmed by executing the
above- 20 explained various nethods. It should also be noted that the
present enbodinent 5 may be freely conbined with any one of the
above-descri bed enbodi nents 1 to 4. [Enbodi nent 6] In the enbodi nent 1,

there i s shown such ap ex |l e of the TET hayi the top ,gate 25 ., .

St uct ur e, “RUNEVEP et PERUR e RerbRpRn e ibtelntEne SR B YR EOpgaion o
structure. Jdn this_ . odi. Jok Qe LA g ndicates such an exampl e of a
ot wel TFT L80sORAT e AN G Eoegt 0SB0 Pt SOURT R R IR Sy o
gate ol ect pAURNSARAN 5 SPULER M L10. higR-NRNE: RERDIOLIRL. Oy h

substrate, "a gafe insu mi s Tormned. sem conduct or mis

formed in F&?Af'uct en@g@ggg bl LbhS Re W GLOAHGEO ink | &M b&ﬁg‘@&&%@@gpgwﬁf ik

the gate electrode ile 5 %andw ching the gate insulating fi

Next, am i ngtbh@idci@n! 3H&h hfySEl&etnY ehey B ImRthRM G ré P P fnk @B R (HAB.
sem conductor film which constitutes a channel form ng region, and then,

a dopi ng opghLueR}, Suflhsiragiddihowr PSEBIGUETT by RffbARedh Acddr¥aideaich the
process operation is carried out, both the sem conductor filmand the gate

I nsul at i ngscckadiab 81§R| dCihie Vi@hbodimendV edNo, hhFig. 130Brcféhace rswhatl ngd30 I m
whi ch covers the source wiring line is renoved 10 so as to expose the
surface of iridid BesOturaenalipoiigh; 111081, aNerite, citduer mutibacmdof 1BReasdCce wiri ng
line is progessed by the plating process operation, so that such a source
wiring |ine 158kcrdeaviriiging thahod esiastiahoe asdblimevs: forfiostmed:, wiebeta, plare having
interlayer insulating filmis formed, a pixel electrode 1504 made of ITOis
f or med,10anah opering af z desimble faoleen issisddasmemiaskNeithgr rasteelddotion deid) sniked midh

whi ch connects 15 the source req;pn of the pixel TFT 1502 to the source
wiring |i nmetdartickesdAiceAhinci)mg inkf inorasddros theeweathgton asbstit soutawrrloge
is fornmed; and another electrode is formed which connects the drain region
of the pi xela mEmbesorbaprinthd bherenpfren drtresdeng soytrate is thermally sincered, so that

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 prinring
method may be applied ro 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. I'4 indicates such an example of a pixel TFT 1502 having a bottom gate
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It should al so be noted that the present enbodinment 6 nmay be freely
conbined with any one of the above-described enbodinents I to 5. 20

[ Enbodi nent 7] Fig. 15 indicates such an exanple that a source wiring |line
is formed at a step different fromthe step shown in the enbodi nent 1.

Fig. 15 is such an exanple that after an interlayer insulating film has
been fornmed, a pixel electrode 1600 nade of ITOis forned on the
interl ayer sitaswirating film and then, a 25 source wiring line 1601 is
formed. In this enbodinment, while the source wiring line 1601 is forned by
way of the scr&é&nt agar betihrit gng clretrhdd 1583 oshnestriowirel@oir hae B6a Yoinsed on
provi ded which is enployed so as to connect this source wiring Iine 1601
to a sourc@ SHEYTHA: dEAY IpueingTim iy Bomed ANsor.eernpeimbticry fitet i banicd icaneli ed
out as follows: for instance, while a plate having an opening of a
desirabl e PARRBRS that epermaisondyrsakfingis averlappest withdhi ysicoredreded) S0 it
wth 5 metal,particles (Ag, Al, Cuetc.) or ink is fornmed fromthe opening
on a suBst Faéldé’g‘E[}WSé peHaity e fime Mssh an nylatisgilacet selreérebaformed on ech

resulting substrate,is therpally_, sintered, so that a wiring Iine having a
desi rabl e BBPE%%OE@EP%PWBBE?‘?%P%%@Lé{hi SONSHpEETR %ﬁﬁmﬁ@m@m@a. argl then,
relatively_l,ow cost and na¥ be(gppl' dto a Ia& e area, this screen
printing ASPREE PR & TATHH QG opUbsHaUSTHNs RIET FThIHALOR. Progess operation is

Cretier) prirdedrd® B8 S o8RiGRASTEr My i Bhee ouGrre 1R At mesteehon,
oventi on. RPN <P ER b i G RE0 DR REPr Rt haS e
To21 wer e Formas B BERRERE o Bk L L PRMIRE MRE AP SR Gyt ifpery R
W eh any ane drot e Bt AR PR AR o Y £ S SR P
having a low resistance value is formed.
Next, an interlayer 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.

20 [Embodiment 7]
Fig. 15 indicates such an example that a 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 [TO 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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Fig. 17 represents an exanple of an upper view of a pixel in the case that
aliquid 20 crystal nodule is constructed of a triple gate structure in
this enbodinment 8. In Fig. 17, reference nuneral 1201 indicates a

sem conductor |ayer, reference nuneral 1202 shows a gate el ectrode,
reference nuneral 1203 represents a capacitive electrode, reference
numeral 1204 shows a source wiring-line, and reference nuneral 1205 denotes
a gate Wi rprigrihi methdll,s® contéiendecuieIed 1 k206 viddi CRERS: 3nfARRAT 1)1 Yo
wiring line, reference 25 nuneral 1207 shows an el ectrode for connecting -
t he sem conduatar thiay@irct aitifeliSOUTiEro MdukdGrebiona gt grenc espumer al 1209
i ndi cates a pixel electrode, and reference nuneral 1203 55 shows an

el ectrode for cénoechipngingenstoil ¢onetiat O dsdyidiwst Qrtiga @i alhilelgaidedSing N
this enbodi nent, both the gate el ectrode 1202 and the capacitive el ectrode
1203 are fa@rapchiag of héessable mtem srusahad newslgkicher gastentdvbiich ey efiscd heah
sem conduct or | ayer 1201. The source wiring line 1204 is forned at the
sane step, woetalifdaclentAgt s (af ctdlese ik 8¢ duhreddsm the bhisingrodi ymbetrate
after an inpurity el enent has been added to the sem conductor |ayer and

t he added i¢RstasPeyding eremennizs thdemriactd. VBhedaftarhehewies iingg bidmeravas thémiaied
on the gate insulating filmat a different step, and a surface thereof is
processed Bjntegdpsathafp pieekine bpdngndssiralde aatiem isdaamed Pasiestianascswahue
of this wiring line, Also, in this enbodinent, the gate el ectrode 1205,
the capaci tRFEINg Bethed derelppively loweos pad magbe epalzd o adargeerca 208 soreenipeinting
interlayer insulating fil ich covers the gate el ectrode 1202, the source
wiring |iné™t g m n?fét‘%fégk BaEI PENMIYERGIORi ne 1203 are formed at the
sane step. Al S O the., ?I e.ctrgéie 1&08 is provided in such a manner that this
el ectrolie 1208 ‘METRAFWT dnetead L the freen BripuRg msihest & keepigsl (relidl pripeay
1209 and is gyerl agged W th thi S'lﬁ,ﬁqﬁti on. The pixel . el ectrode 1@09 i.s made
of a transpareﬂguf:1 AT U, PRIVAS P UGG R REa G vRE O P Tasts| e g iet pynting
insul ating fli , ho in Fig. 17, as viewed fromthe upper
surface, tr?féét!:lg%ggyfogva@%ﬁﬁﬁ?%e ‘?rlesneé"%}‘@élzﬁo?' arranged between the el ectrode
1208 and the e ; 1. . t . I.Ss_overl-apped with the
ser conduct or I'ayey C1IBT P Pl A By O He P07 WS n B G FRRRS, thchind

t her ebet weepn H&iQiBA& e q'é?tl LAG eifd 44 WA UG5 1GR0S Edéhgg?)g 5§<f he{l: {r#ﬂg%—zaylgg te

structure. Since a sectional view ol a portion near t
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 that 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 laver to the source

wiring line, reference numeral 1209 indicates a pixel electrode, and reference numeral 1208
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20 substantially identical to that of Fig. | 1 B, an explanation thereof is
omtted. Fig. 11B is such an exanple that the capacitor of the pixel
portion is fornmed in the sem conductor |ayer which is different fromthe
pi xel TFT. In Fig. 17, a capacitor is formed by a portion of the

sem conductor |ayer of the pixel TFT. To secure the capacitor, the

t hi ckness of the insulating filmmy be nmade thin up to approxi mately 80
nm 25 In thows @bRAIBEOfor FnAC& i béhRbRIGALLISET WAl e S1.eaRoyed, the
OFF current may be reduced. Also; since the wdth of the gate el ectrode

1202 is made nai tawembodin@RMRIE the dard eRtorbile ] BFaRUHRRba TR, BB fuld PRY3
reduced. 56 It should also be noted that the present enbodi ment 8 nmay he

freely comhinfatnmwiitde chagymoenepain Linesahave fitlesekitbedvasbrdiamnbsddct Kolz&er

[ Enbodi nent 9] This enbodi nent 9 indicates such an exanple that PPT
(Plural Pullg@i.Théemalrcebvifnpdiakilig) id Sriredphopedaas fthe drhkifrrah: REQCEHSHIERY
operation in the enbodi nent L The thermal process operation "PPTA" inplies
such a theeiratrogesoc dssihig eopedatdran aftthah iapieat ishgneyches byem dddedtrosdiy ce
(hal ogen lamp, netal halide |anp, high-pressure nercury |anp,
hi gh- pr esssangicendiaton layerpndiknaohled anpustyelomenahds eeoaotivngd aje Werityline was
circulatin? coolant (nitrogen, helium argon, krypton, xenon etc.) into a
pr ocessi ngfcemgehoarthe gaterinsulepeafibuhya differane depuandph surddcetthamest is Finecdsiogtty
em ssion ting of the light source per | tine is equal to | through 60
seconds, p? BREDEPIGLESTOPErRLRTHWH 1@ Bvaw e serisanceivalus qfbis soung bine.i Alsadinahiss
l'ight plural, tinmes. The quht source is turned ONin an_intermttent manner
by a powetTRHBeRLthE ekt clasimrds 1Z0At thelcappeitve elermode 306G thankeroddsalil0f he
hol ding .ti nme iod, of the sem condyctor filmbecomes 0.5 to 5 seconds. 15
Wi l e The 2[4 HeReihgTiaysranyudat Hlﬂ‘éﬁéﬁh‘é?/" 9283 He@radeg?O2uihieshutcs
sel ectively. . absor b he sem conductor_ fiJmis irradiated for he
i ght sour%lélfﬁﬁwilgﬁgaa hg apacierieBs g ﬁ,djo?l're {orangd; agﬁﬁw SO LEs %a«ﬁhﬂed
on both supface; siggs, onl. he sem conductor .film i ectively heated
(tenperatd%%ﬁpﬁ%r%%@fﬁﬁngﬁéggnﬁ¥m 66“?8“5653 }§E@8ﬂﬁ9j%fﬁk%ﬁf“a$%QQQQ%5“Fhe
substrate ‘«‘11&1? glJOI'El&I Bf &Q:e[gIXEIeeriQ%%{O%te Lir28§ ané‘lissoo\ferllagpé) \g"let tI’l% ps()lflggllieﬁetpr{l)(eel
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 pixei'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 pm, the OFF-current may be further reduced.
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20 tenmperature increase of the substrate, this substrate is cooled fromthe
peri pheral portion thereof by enploying the coolant (tenperature

decreasi ng speed of 50 to 150 C/second). The follow ng exanple is

i ndi cated in which one heating process operation anong the heating process
operations executed in Enbodinment 1 is used in activation. 25 In the
activation process shown in Fi the activation process operation is
carried out byt PPpkd aWnbL@Oa»tigllhmgslttemrehait@gémdhaﬂp d smaehphoyledoasiad & ght
source, pulse light is 57 irradiated fromone surface side, or both
surface si d8¥ 08¢ of e abmgrdesedbedmmbmilimenisneto 4 flow rate of "He" is

i ncreased/ decreased in synchronismw th turning OV OFF of the tungsten

hal ogen | anp so as to selectively heat the sem conductor film The inpurity
el enent naiElg 3ct|v3$ed by this PPTA, and also, the netal elenent 5 mhich
i s enpl oyed~t'¢° lize and is contained in the sem conductor |ayer

he gettering- oces fro e channgl formng region into the i ur|t
region. It sho ‘ﬂBte@H@thtcan‘s SHER 2Bt XAnpNe $hHoF DEA WdtlfqélpslbL%KmﬂY

i mpurit eIerren a.abl a type are added into the

i ggurl ti/S regro m(% g %fjé's B?ft é&f%@&’r@fi%é’(f‘tg)&%ﬁ?tﬁ’@ igcht epeadinene 1

result, such a for addi ng bor on, | e .of addi pe may he

pref er abl y addgggig Il BrOGE R ORe gD dﬁo’g‘b ‘"%Itlgﬁw i‘g?@ﬁa’l"'ﬁ&%tcyss‘Wm%ﬂt‘l’tb

Lover 1 ﬁéﬁﬁﬁoﬁgeét}gtm?@t@v 3 st YRR s ReBRIRREY el i oo lithaticnurcor

oxi dati on S ted that the esent
ﬁa@F&tﬁP'}%ﬁB; ]‘{ et%ssu 53& W Q}n?# )?er}%)% [}191 qnéb%\fé)%[ﬂ% (,CM:lb el'a.

enbodi nent W one ot é

enbodi nent éirclalzltﬁw%oo&ﬁt [EBedi, H@mm 10dod rkr};dﬂbl? g{C rrg[b‘hm ‘?’Fﬂ‘ b, U'an

si mul taneously manufacturing a pi xel por't
pg?fl a

EEMOS qor cath trqtaa@mm c&RRAR] plER) rimdh)] frttellehptﬁtwsﬂhrmn@ of Wk&' 5

drive circuit provided on the periphery of "the pixel portion,~ Eﬁ% same

s L s Sttt Lniel s g AR LN AN B
irradiates light plural times. The light source is turned ON in an intermittent manner by
- a power supply thereof and a control circuit in such a manner thar 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 both surface sides, only the semiconductor film
is selectively heated (temperature increasing speed of 100 to 200 °Cfsecond) 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 to 150
°C/second).
The following example is indicated in which one heating process operation among the
heating process operations executed in Embodiment 1 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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gl ass such as #7059 gl ass and #1737 gl ass produced by Corning Corp. or

al um noborosilicate 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 treatnent tenperature of this
enbodi nent al so may he used. 25 Then, an underlying film 1001 conposed of
an insulating filmsuch as a silicon oxide film a silicon nitride film

or a silicopd¥icddrdth bhi dertidelsMel Sr BRRTBE QLIRSS BHLSHERLE. PAQR:s chfk, 258w
this enbodi ment, a two-layered structure is used as the underlying film

1001. Howe¥RE of dHe'SisnGt RadediitAbbRDinf dyhFRrbhism WANARIAOONO RV BE (IREE:n
insulating filnms using the above insulating filmmy also be used. As a

first | ayehalopbet henpoeey tydengibily MedOdk sei®@nducon fioxi de  nitride film
1001a is fornmed to a thickness of 10 to 200 nm (preferably, 50 to 100 nm
by 5 plasma CVDhe usipngoySilekhenNt3y band:idhi@] &g ched® T Aearghdso, lehe hides] element
enbodi nent, a silicon oxide nitride film 100la (conposition ratio: Si =
32% 0 5 2@¥ciNisse@dMyednd tystallz2%nd aviomginadtihi dlenesscafdw@mbyes nfagrived.
Then, as a second | ayer of underlying film 1001, a silicon oxide nitride
fi 1 m 1001bgdueeringrprodessed frotrhihe khawssel 6rmB0g tegic@00 tnthe (ppefisrablop, [1doutdbe
150 nm by plasma CVD, using SiH4 and N, O as reactive gas. In this

enbodi ment pogdghps i aat eolymbiodeharixs, hiug elsp iahimpod obel¢ monpewiblesr apalvins: theip =
32% 0 =59% N = 7% and H= 2%"'b) having a thickness of 100 nmis
formed. There asewddedrintrethsrimpayisy wempethang mopselfacave stfem manba arhieved. As
underlying fil The sem cqnductor |ayers 1002 to 1005 are forped by
forming a %@W@oﬁ’&g@t%‘ﬂ? oF PriRg PHYE @n2blg b pddine shask Pne prpvdegyretratin e
met hod (sputtering, ,LPCVD, plasma CVD, or the_like), 15 conducting a known
crystaﬂﬁsi 167 She B deriag sgp( Alaaratgiepis ﬂFit%?#J&g‘, r?‘F’f’éi“HﬁFh%}Pk’/%rt‘%ﬁq‘F‘i&tﬁ?‘on,
or thermal_cr stallizationrgfin 1&.ca al yst such ﬁ§3n¢ckeL) ta Rbtaiﬂ.@
orystal || rebeSRHiE QBETOrO T IV AR arAtHD & a1 T i PRl dear et
shape. The senicondgcto | ayers 1002 1.9 1005 are fornmed to a thickness of
25 to 80 ﬁﬁ?&ﬁ?&?@#’ﬁﬁyﬁt 8EF@(§@UHH¥@I?ﬂ6re is no particular limt
regarding tne [t Sl aleo k@l SOF YL BlUNS AR ANMICLOR L M HMYEL1120
it is preferable to form 19T Con or g7 °Con gernanluﬁmalﬁoy. R RTRS

S%O?Lgfggawghecg@% ?gc?wf%%ééchbg@&nﬁiﬂimeﬁs P, gmis formed by plasma CVD,

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 Corming Cortp. 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 nicride film, or a silicon oxide nitride film is formed on the substrace 1000. In
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containing nickel is held on the anorphous silicon film The anorphous
silicon filmis dehydrogenated (at 500C, for one hour), and then subjected
to thermal crystallization (at 550C, for 4 hours). Furthernore, |aser
annealing is conducted for the purpose of inproving 25 crystallization,
whereby a crystalline silicon filmis formed. The crystalline silicon film
is subjected to patterning by phoetolithography to formthe sem conductor

| ayers 100zhi$ ombd@REenip9 nkbHdvhasingnie ruradid 8bd hehes gitic EomAURHOr00 ayesee v QR
to 1005 are forned, dopiing of a trace anount of inpurity el enents (boron
or phosphosingly: inmylatieg dipraps ilahelayios ardduet @dmose imsldimenflnu agiuiiee above
separately enhancenent type and depression type. Furthernore, in the case
of manuf actsuianigg ilicmystaid hnecd e adinalmteoof thi: mibyyihagln 1061, a silicon oxide
crystallization, a pulse-oscillation type or continuous |ight emission type
exci mer IaB@mde&hnYﬂ@hhaﬁénnahdvadvvﬁnm$aﬁé}unaﬁ)m@(psédubmméatmﬂoagnﬂﬁase
| asers, |aser t emtted from a |laser oscillator my be condensed into
aline éha@l@srbycngapmgc?am,Nb& eml 2h& airtaied 225 [n tlagimbedineng a silicon oxide
sem conductor film_ Crystallization conditions are_ ap roprlatel sel ect ed
by the opeifadefilm JoRby drompgsafprusitiog Sar 846 i 26@1&\% =a45l @J ddci 1175 on
frequency js set to he 1 and | aser energ¥%den5|t%§}s set to_ be

SRR oo Al b MRl g e
EEL?Sy"SS'q‘I'% o s mé‘%ﬁ@yf %{f sbrged o n??sf;?ﬁ %’Oszq?c“argﬁamg?ﬁ%*?@stgo
mi/ e ) . TRl gﬁ%‘ﬁsmé ASEY +anﬂ5&n f’éHﬁ‘ﬁE"%\if"tSh W*d’c‘hg‘iif“e%é‘ 1598000
a2 %‘e‘ooo bk g@wbﬁf’%ﬁm" é%o%égﬁeé#“ & 3 R ohaS r e AuddRE 1he

80 to 98% 2d state | aser radiation is shown brleflyln
Fig. 25. e E}ft’a%gklafnegﬁf} em'tt %d)rflr mthe laser light source 6101 is

radiated to a-faL ?erﬁ}&BﬁH{lﬁ'g?liag%QSIW HIRBL Ened HPHEMAIAR A N

m nor 6103. The afFow on e substra OWs a scanni ng

of the Ia%@ﬁllddnqu&mEa&fsng@ezgegpg% %gf&%&@gy Porfithd & BLGCRRYIREREEOREARILAT X

substrates size arge su sttrate si zed 650°x 550
nm amorphous structure by a known method (sputtering, LPCVD, plasma CVD, or the like),

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
no particular [imit regarding the material for the crystalline semiconductor film. However,

20 it is preferable to form silicon or a silicon germanium alloy. In this én1bodiment. 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 silicon 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 lavers 1002 to

1005.




Then, a gate insulating film 1006 is forned so as to cover the

sem conductor |layers 1002 to 1005. The gate insulating film 1006 is forned
of an insulating filmcontaining silicon so as to have a thickness of 40
to 150 nm by plasma CVD or sputtering. In this 25 enbodi nent, a silicon
oxide nitride film (conmposition ratio: Si = 32% 0 =59% N=7% and H=
29 is formed to a thickness of 115 nm by plasma CVD. Needl ess to say t he

gate insulati fardhetibies apet (hd £I.1n§1§(@l1&52uﬁ l%cirﬁ ¢On PXiEgs DL f'i)'r:q d, J(rjiwmw nrms

may have a single layer or 60 multi-layered structure of insuf

cont ai ni ng varekieiuns bf ingQRiry Ihﬁﬂn [sﬁoﬁﬂqwﬂﬂ)hbgblﬂr n:l-%d_u?»tpl ( \}3?1}& (620 %818 HY €

film1007a (thickness: 20 to 100 n and a secon con

(thicknessso 29 t“@n4QQtlﬂfﬁﬂ.@fr@t@lyﬁfﬂhﬂﬁ&@ﬁtrﬁr}r&hﬁw&&[?&55'&(95H¥@t' ng fl | m 1006.
In this enbodinent, the first conductive film 1007a made of a TaN 5 film

having a thi ckfieshemhodinnheans 6N asehomnens AnpuesliiMe séhl-ohdQQZh irRe I%fu
Wfilm having a thickness of 370 nm are | ani nated thereon. The TaN filmis

formed by spstalenting, a peisegsdifadsn gypt air gehtihBoNighl FRSHNET §p6 QRERL] ﬂﬂ:r
nitrogen. The Wfilmis fornmed by sputtering using Was a target. The W
filmcan aléé b@errandmetﬂ\/@ ladeecarabe G Wehangusingrhgss laserh excaf hidarehdaed WER) -
In any case is required to lower a resistance in Birder to use 10 the W
filmas a @&ser efcbarponiey bamdnil¢nsid idesi liratihept batnaptiesh st@ncend alldacdio
the Wfilmis 20 pl2cmor less. The resistance ratio of the Wfilmcan be
| ower ed byragitaFqR W@@WC@Yf{:imai@l‘.abtaliitiemabndkﬁmmeuesrqppirmpﬂdﬁelystdecacai\beﬂe:
there are a nunber_of inpyrity el enments such as oxygen inthe Wfilm
crystall i ZAEBRT CI“fﬂYFbl“tIE@ usgdn drsimerdnser.snpwsodscilgiowffidueanisis set to be
increa Efref in this enbodinent, the Wfilmis forned by

sput t of ng3q| n@“ B lﬁﬁﬁrfrqsagw densiay (psati toybe HY) ong09emal/civy (@ge@llagoa tharfet
so that no ]%ﬁy nn%l be,_ al | owe nter in the Wfilmfroma vapor
phase dur mlj i E)er%‘ﬁu&?’na ?@Hﬁ“‘&“r"e@f’s‘?ﬁfﬁc@b bﬁ%ftfitbhfeﬂwgli@ thazeof
52cm can beg h eve En th odi nent , %he first cond |ve f| | m 1007a
i's made of AN USktu® PH egécé n IERGHEY Mk bE setfe hedrae Hk dgf laggr energy

ey B A e X #%'@Q%i@d@%%%@vﬁgcaw%ﬁ 800 A c‘?%’ﬂ eber bl
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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 substrate 6105 by the optical
system 6102 and the mirror 6103. The arrow on the large substrate shows a scanning

20  direction of the laser light. Fig. 25 shows executing a multiple pattern to form six substrates
sized 12.1 inches from the larde 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 o 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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material . A seniconductor film such as a pol ycrystalline silicon film doped
with an inpurity elenent such as phosphorus nmay al so be used. Furthernore,
the foll owi ng conmbination may be used: the first conductive film mde of a
tantalum (Ta) filmand the second 25 conductive filmmade of a Wfilm the
first conductive filmmade of a titaniumnitride (TiN) filmand the second -
conductive filmmade of a Wfilm -the first conductive film nade of a

t ant al um nitWiideyeradhsyudturefandl it fdesandrdoinguabilice sfichm made of an Al
film the fi rs% 61 conductive film made of tantalumnitride (TaN) film and
the second con bé@ﬂvéhPWPﬁﬂ§ﬁdé8AoﬁhmtcundwnhmfHMemenﬁékdqﬂﬁﬁaatbQO@QL%a
made ofa resist are formed by photolithography, and first etching

pr ocessi ng#br SFOIEiwgderide Hdkd Tarthigkmasng 00so 468 dudteed lanfinetctlionste vare

et chi ng 5,proqes?ﬁnaﬁ;s ?onduct d as first and second_etching conditions.
In this en¥oWPRBALIMIOGE, In ks £p bedingnehibsdirgreaiducon: filot ¢80 Tagnad: conduist ed
by an ipdugtiyvely coupled plasma (1 CP) etching nethod, in which plasm is
gener at d @?’ ﬁ@‘f’ﬁé aégg,knﬁfs""fgadlmt)?mgﬁphee‘l‘ié%‘h@)%%’ﬁ fibw 1004 madesf 28 fibm
(sccm) with.an RE power 3. 56 ) of 500 Wsupplied to a coil -shaped

el ectrode [}i’l"‘%g?ﬁ §I§%ﬁ5§oéf01“rﬁﬁ?e%”i‘%%d aleé%?rhgT SaNdimoey foraed hpepugasinguch
as ', B o %iaqlsél tlg and CCl4 or, fluorine gas such af CF4, SF6, and NF3,
or O can baapprEpt THEeY P gk dgmomplics; rontaming Ritsesem; nghaphailar irsfornpdéy
E645- | CP) LY, uced b t hita electric Industrial Co., Ltd.

i s used. &R“ﬁk“%a&e(ﬁ?‘g%g%% ﬂ\%&%’ fﬁc% Ry 50 Ug eécﬁﬁ}ngfaﬁ HPHLCVQ:MS‘ngate
side (samlg - bstantial ly negative self-bias valtage is
applied t he%sg%lgg%‘rﬁlé‘\g?‘%t{’ _Egﬁ:ﬁ?r@;ﬁngtcé%i’ Hg SRR IR FESHAREY fn9denidreg
and engh PQht NPTEmOS a6 élg%é&edte(,l:%u% gqgg‘fﬁr'a%% tth%yae Ees%r%)t?"xc;[:?x t?({/& the %g&%g}, 98

first etching condition, e respe

ma/ mn., a0 6hieBd TR Qsidahbe Fa‘%ﬁl%‘iﬁcri)@ﬁ%?%ﬁ Be F)Q‘Jé.%léj %ﬂ%%&%ns a&-ﬁ?}ﬁér

selection ratio of Wwth respect to TaN 1s abou

the first dedredi. NBloweQBHiihi AP cad LALLM hRROLR Qhu}(\{lbggiz%g ﬂﬁnglgg@%;}'ém@x?rs such as

Thereafter, w thout removing the masks 1008a to a resrst,
et chi ng i sxy@eh OB el Rkysalipiatiodlis SELIBNES, Mneke }&%tﬁdﬁ@mh%t@hﬁ is

condition, in which plasma is generated by using CF4 and C, as etching

gas (f! owincatasedat ThereBe36h (isic @Mbodwhédt, ahe RF film is formed by sputtering using
15  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 uQcm can be achieved.

In 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 compound
material. A semiconductor film such asa 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 firse
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power (13.56 MHZ) of 500. Wsupplied to a coil-shaped el ectrode at a
pressure of 1 Pa. An RF power (13.56 MHZ) of 20 Wis also applied to the
substrate side (sanple stage), whereby a substantially negative self-bias
voltage is applied thereto. Under the second etching 25 condition using a
m xture of CF4 and C, as etching gas, the Wfilmand the TaN filmare
etched to the sane degree. Under the second etching condition, an etching
rate with e¢ashectivefibn Waids ob8un@dunmitide. (Tadh dilanndtbbidgnd abelwid/b (L ESPReRt
to TaN is 66.43 nmmn. .62 In order to conduct etching w thout |eaving any
resi dual orofttheuddme insulating film an etching time may he increased by
about 10 to 20% According to the first etching processing, by

appropri atel y pFegsmaskn08heo shijpenale da reses hstfomaskhy tHoeole hdopeht, iatsiraf
the first conductive |ayer and the second 5 conductive |ayer are tapered
due to the @EhiEEtPOFesingi fas fwolinaglecanpls edd twirinpes subdtaad.e Bheldirse cthiging
angl e of the taper portion may be 15 to 45. Thus, conductive |ayers 1013 to
1017 (fi? stPreesndigts saadugipeas tinso 284 second@1chanapenditemson o noibotinwent) @yt s
1013b to 1057?) of a first shape conposed of first conductive [|ayers and
second condig firsretripg cenditiont giching thgondisted by an éndustingly soopled silasga( BOF)
18B). 10 The width @fgdthe fi rﬁt conduct i vg | ayer in the channel |ength

di rection EETHBEBKHERd iRy which plasmags sepearrd by ting T Sdownad Enso dickine sasmblies .

nsul at1 ng 1t ar g0 EayaNzhar AP peset i Mhid) ofpbY Surpial et daisoned o
the rosi ot cosBhe SRR PLoPRThI Ay st B iea iy HartEe i bisstch Biek- oo 15 L
(o, o Rl Bl 00 DAt 5 e L FPH oy o v
ambunt of 1o 1514 R PR b QR RS R Blink AP o U R B v

100_keV. | Indhfiral 0B OB TR oed 9P RE Byt (9181 1AEIA 012 BAT, aﬁgga%gfi%ﬁ%%héox

1015/ cn2 and an accel eration voltage hé i mpuri

01018 At Ay g 8k MR AUOLE R e
this case, tHeferoC Qhttiee theMrsd @RS condition, the W film is etched 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
éondition, 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 volrage 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 erching condition, an etching rate with

respect to W is 58.97 nm/min., und an etching rate with respect to TaN is 66.43 nm/min.
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1013 to 1016 function as masks with respect to the inpurity el ement
providing an n-type, whereby high-concentration inpurity regions 1118 to
1121 are fornmed in a self-alignnent nanner. An inpurity elenment inparting
an n-type is added to the high-concentration 25 inpurity regions 1118 to
1121 in a concentration of 1 x 1020 to | x 10-1/cnB. Then, w thout renoving
the resi st masks, second etching processing is conducted. Herein, etching
i s conduct bdofdsr t@Bosdeandshiby wisiang Sy Gy, reaiddalQn alse eXehhaga@assilnf | .ow
63 rate ratio: 24/12/24-(seem) wth an RF power (13.56 MHZ) of 700 W
suppl i ed t@chingdgnt nxtydpedcehect odeual 0 a0 pe¥ssure of 1.3 Pa to thereby
generate plasma. An RF power (13.56 MHZ) of 10 Wis also applied to the
substrate si de\feuisicgoshadie ctabiar ployesingsbibatranprial iy roegatiovée skyfe dias
voltage is applied thereto. In the second etching processing, 5 an etching
rate with feagpeatk the vad poxpmst gy fisnconduatize biyengnd dicescopndh 1 espect to
TaNis _32.1 nmimn., and a selection ratio of Wwith respect to TaN is
7.1. AT et‘iﬂﬁﬁdHﬁtlY%pléeWtf Faperekheco theefBioont @ hias volsageneplins i dieisnkpcfare snld 006
is 33.7 ngmin. In the case of using SF, as the etching gas, a selection
ratio with ?%%%%EPf#BZWﬁéfWH§QPéP%’ F319%31006 is high, so that a decrease

i fil hi d Th | f th d
conduct i ve. | ay B (g BESHISIFD 1P FS fhio CelBRacoBRERH i Brokéssitag D1 74 and
Furt her nor, I Dahg,seeqnd e § N ?s ing, second conductive |ayers
1122b to tiessislsgn gﬁ"ﬁ@%ﬁ“‘bﬁw ﬁ#’ i r?iﬁg‘?fs& Pt CPE’PO%ﬁa{JE&SF genduiggise
are harleaeﬁ$&E;§xB dfghglnirqtepgndqptiv L efs alﬁ2a to 1126 _Igy >
addi tion, the nmasks ﬁr8n1r%%?é%”“{béghoFBmighgﬁf£7%“E gﬁdgﬂa?ﬁgggﬁﬁpgsﬁhto
Kk ' ) : 5 et ghi [ ig.
T30) . ¢ nesanme ot akcts! oty el WInE RRRR el SRR b ©
I i S§ : ' b the total- i
wath) oo RN oG8, eIk FrodeS AR ol dBgbfhgy e

Fur t her MokBulddi ME1000To b BEaREFRIGRERIHCho EePUPLich tht A GNANChyers

| ength direction corresponds to the secbn hown in
modes. 201Theel@rt 69Qﬁrsft§l;1_zg52é-galkéyet&lh@i By dbhur $ORGUOLNY & hawgh, 1122a and the

second conductive |ayer 1 becones the n-channel TFT type gate
el ectrode of Wiehddvigemelingithe rds@t ABGks, the first doping processing is conducted, whereby
15  animpurity element providing an n-type is added to the semiconductor layers (Fig. 18C).
The doping processing may be conducted by ion doping or ion implantation. 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-type,
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 | x 10°Y/cm’.

Then, without removing the resist masks, second etching processing is conducred.

Herein, etching is conducted for 25 seconds by using SF,, Cl,, and O, as ctching gas (Hlow
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in the follow ng steps. The electrode fornmed by the first conductive |ayer
1125a and the second conductive |ayer 1125b becones an el ectrode of the
storage capacitor forned in the following steps. 25 It is also possible to
use CF4, ClZ, and 0, as the etching gas in the second etching processing.
In this case, etching may be conducted by generating plasma tinder a flow
rate ratio of 25/25/10 (seem) with an RF power (13.56 MHZ) of 500 W

suppl i ed team eeid: -SfiEned (s@h)ehaet bader abwar PSS WIBZ9Toil 7082w Ay R PRVeT
(13.56 MHZ) of 20 Wis also applied to the substrate side (sanple stage),
wher eby a sutbshaptd eletyodegat presigeld b} Bs wy ehdraesdreraRilh®ch. PRERBLRBwek N
the case of using CF4, d,, and O , an etching rate with respect to Wis
174. 62 nmihd.h6, Mai )eofcHd VY is atse aptibd reshectibdrenrd alNei Sa@@lbalidMiHcRehy and
a selection ratio of W5 with respect to TaNis 6.05. Thus, the Wfilmis
sel ecti vel yulstartédly regadver e, voltagd liaspliedaberetd. He thegicond cathififiprocessing,
insulating film 1006, not covered with the conductive layers 1 122 to 1126
of a fiPst aBleagung mte withohsmtchip Whiode 7 Smimito aberdHimmrard e, regfecero TaN is
renovi ng the resist masks, second doping processing is conducted to obtain
a state shéwt Bmp/mring andgselepipn ryid of Wordeespectusilngl ishel s&canchiognauctiitve

| ayers 10 1122b to 1125b as masks with respect_to an inpurity elenment so
that the i FSBESH) SEPBHERE isithe igalaging lmHE0& srddcbnanieirorinl thy epss dabiowSFhes
taper portions of the first conductive layers. |In this enbodinent,

phosphor ustheHchoig gas ¢ sslecting iR withrgsrereireiie instring Bamb0Qisihigh. isg that a
conduct ed ynder the doping conditions of dose amount of 1.5 x 1014/cn? ,
an accel er‘gﬁr‘é‘f‘?ﬁ W8l @Jblc%f‘tﬁ(ﬁ?é\?f“aﬂre?s@ ~current density of 0.5 Alcni,
. o .

s 1Bur conc bt FAEF AL S<PB conaodi iyl (Y1 dycapes f0F seanocaand o
be overl apped. W he figst conductivye layers in a self-alignment nanner.
The concenef[)“re'f(gl‘tn:goélr BB‘%SSIBHOSPBH%%@OFP)IHatéﬁéfc‘lc%’gi ?tﬁ!émfgdw)‘éﬁh‘@gn%gaﬁi SANIWGETS ty
regions 1 i tq | QL9/ ¢ nd the |.ow concentration
i mpurity 31 e elr%)g%ﬁb%%zlﬁp %aelélfé%]f%dav(gnéhéé%% reﬁ?r}d;t%iﬁeo%bb‘?‘%ﬁ’éﬁfﬁaﬁeﬁé‘ﬁ?"ﬂah’ce

ith the thj fe i t filar. St duct i | ay. .
I the Sert Curerar Tayar auars BloBTIRPP) Ploa I8 ahulethy, FROBME i FFC:

conduct i ve1008Y @6 108k AlRHAA Y iGARGHENG haQ fdm GG §0HER ] P2 LARGhE 38R0
15 etching processing (Fig. 18D). Although not shown, actually, the width of the first
conductive layers is narrowed by about 0.15 pm (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 1 125b 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 tlow rate

ratio of 25/25/10 (sccm) with an RF power (13.56 MHZ) of 500 W supplicd to a coil-shaped
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gradually fromthe end of the taper portion of the first conductive |ayer
innardly. More specifically, in the second doping processing, a
concentration distribution is formed. Furthernore, an inpurity elenent is
al so added to the high-concentration inpurity regions 25 1118 to 1121 to
form hi gh-concentration inmpurity regions 1137 to 1145. In this enbodi nent,
the wwdth (in the channel length direction) of the taper portion 1is

pref er abl y edtcticelasir aGrbssoreosf Iner. eAHRH goveer(@nge MHZ1 ob 20mW & Asdpplanshee e,
al though 65 influenced by a thickness, the width in the channel '| ength
direction Gﬁbmhﬂeskbw%mnnhengehnﬂamdhnpuﬁkkwumﬂgh@muhawbmgk@v@ﬁﬂﬁ@@&@@ﬁ&?n
gradient is not beyond a range of 1.5 p.mto 2 gm either. Herein,

al t hough t ket hlnctbissent efatsirgrCk ,nfplur irtdyOr ewi embirandre wikle rdspyetcong@ntYdagi on
inpurity regions are shown separately. Actually, there is no clear 5 border
t her ebet we&M/BHE- FBGIDHBE Hay Mg respeohoehtid at 1000V gmadivenindar eldcopmedtio of W
Simlarly, here is no clear border between the channel form ng regions

and t he A oWigoiceRift tatiabhis G- Qpufhusy thely 6l is seleeryvely hechedgiFonchetthere, trheis
the pixel portion are cqvered by the mask 146 and third etching processing
i s conduct E¢Fe: Tiferengol heatsulatingfigr 4645, moseeveredibehanpudyitacdamne | the
sk 146 | 5 LhORATA SERGiPeL Bt Qi AT 20 BEeH Mot ocese) ng. aper
portions of the,first conductive |ayers . which are not overlapped with the
mask 146 are siﬁ_@‘é’t? €l ?“WH&EJER%E?S b ynasks ﬁf—%ﬁ‘d? doPiRg PReGTAYRS Fse%ﬁ‘bih@_m to
ot chi ng. prOBAULT Y ButHiIE da oy RePRG aHFORT G BAT P AppaF SRS VG
Fhi o enBodl fant o ek N il et £ B 3P0 B0 it Bufet bR PR s
using G 3 1 0.9, Lt h ower (13,56
W) of 5o ireTisrRee bt fy B b A IF e paltid of s eeRH eyt G pg,
An RF po i j e st nate side .
(sanpl e mﬂna%g?ég%%&/q% Ogﬂhés{xtﬁ%ﬁ}t) ?%ﬁﬁ%g Sag ggéa{t“?@é; rggfep I-CBL?‘;?}S% d\ch Stnéagéol?lgt’ ®

N L A TG Sl IO e SRR
process i sydlh@anfion eV, sinSBRQURRN Hensiy&F 0.5 wA/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 11361s 1 x 10" 1o [ x 10¥/cm?, and the low-concentration impurity regions
1127 ro 1136 have a concentration gradient in accordance with the thickness of the taper
20  portions of the first conductive layers. [n 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 length direction) of the taper portion

is preferably at least 0.5 um or more up to a range of 1.5 um to 2 um. Thercfore, although
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third etching process is not conducted if there is no need to conduct.

Then, as shown in Fig. 19D, an inpurity el enment added to each sem conduct or
| ayer is activated. The activation is conducted by thermal annealing using
an anneal i ng furnace. 25 Thermal annealing may be conducted at 400 to
700C, typically 500 to 550C in a nitrogen atnosphere having an oxygen

concentration of 1 ppmor less, preferably 0.1 ppmor less. In this
embodi ment ;in@6dricéat ilgn ai sheppduct.ed hyshe e U #a2R0G Lo, four
hours. | 66 Inst ead?of ther nal’ atnnealqtng?ﬁl ggee?cthgﬁﬁ(élaﬁ(inﬁgl?o&r%%ﬁ”d ‘#hélr“rral

anneal i ng (&¥-Abneeamritern ﬁlﬂﬁ]rir@%tri&hﬁiﬂgﬁo QQBn@é?lQMiohf&rﬁnh@nth ﬂ}% th_fopg q?rﬁgg% by

impurity el enents are diffused through the acti'vation treatnen

erase the bbildeimheti@ancitihe. MdyiRealtKRhI thY LiBOE QRS n{h QW i Icentsat i en
and the inmpurity regions (high Lcolnc'lent r at iton)1 “al rF05tnéo%pf??%@?%?ﬂ%%%lgs&

embodi ment thetow-henaameriohMmpasicl Reicab avesHRAL ée@a@@cl?.cwc\f@zmy? PherDi G LI HSEd
as a catalyst during crystallization is gettered in the inpurity region
cont ai niSng bphiles pharebstweof: ahil ghicnicanty atbadencmiieneydian ik Kshned. Similarly,

concentration in the sem conductor layer mainly to be a channel form ng
region is thdadedo clear borflETbéavinghackdramh érnfing idihsredi 08 1§ 0snddhrration
produced, an OFF current value is decreased and crystallinity is
sat i sf act oigpurilygc@bos.e, a high electric field effect nobility is
obt ai ned, and satisfactory characteristics can be achieved. Next, heat
treatnent is cbhemdhededion atheydraogde pitalpepherze sovasd botremhskdraganbied
t he sem conductor |ayers. Plasma hydrogenati on (using hydrogen excited by
pl asma) caffching nsacqssipgisgendneethet herpetnd dlact, thy glasgdatat thonerahric phe: wakeicof
usi ng | aser anneqlin as the activation, it is desirable that |aser Iight
such &8 SEEFiselpsdire saroynesd tashe magk Fui Bhedppet visw oftbe atiok ¢46 is shown
hydrogenatiap. f&xzﬁ E#H%giin _process operation is carried out with
respect t dPHdEN §ndR S FRIEE chingRrocesinge BPRF PPTIEPIISiohaha fipg eindupévelaxets
portion, and {he electrqdetgﬁrfgc%rof &hffiernEEaL 20 portiaon, Fig. 7A
shows an UPPER UF WS erRRPee VIR hrdRaski 48 Bl Jelestively Gopdbeted dirg srelyingaoi ce
eliminate regions overlapped with impurity regions of the semiconductor layers. The 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 (scem),
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 supplied to the substrate side (sample
stage), whereby a substantially negative self-bias voltage is applied thereto. In the third
210 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, ty:pically 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 530°C for four hours.
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just after the plating process operation is carried and Fig. 7B indicates a
sectional view thereof. In Figs. 7A-713, reference nuneral 400 indicates a
termnal portion, and reference nuneral 401 represents an el ectrode which

is connected to an external termnal. Al so, for the sake of sinple

expl anations, Figs. 7A-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 403Inskead vhitereabadidng,, latda@nplatdane @b@p&%ﬁn‘ﬂpﬁ{@tmﬁn /&N@% )CAL
out by enploying the copper plating fluid (manuf actured

"M CROFAB Coi226Q!). As indicated in one 67 exanple of Fi g 10 when this
pl ati ng process operation is carried out, either wiring lines or

el ectrodes, whi thowgl hobshguratredhe Lhnmrr;;otmi ehuriy ekettnet herdifs@nroyigha
dummy pattern so as to becorme the same potentials. Wen the substrate is
cut oyt in Wivagigodeadinngt stbpreby thee ddj wirdérigretacthcadepeanmputitiiredivhs S0was
to be separated fromeach other. Alternatively, 5 a short-circuit ring my
be formed bgnwnﬁgu@h)ear@mthwmmmwgwmdktgh cantémsatidnyabmbayemlaslyl at i ng
film 1155 capabl e of covering the source wiring line of the pixel is
forned. As thi sr*fth}ﬁﬁﬂhq(ilﬂfé?mfa%ﬁhelm@cmatﬁ asgh¢ abave 1065 jorad acrieagraninickel used
insulating filmminly containing silicon may be enpl oyed. Next, a second
interlayer flsr‘i‘s‘i?ltaéﬁtﬁ@“flg Fﬁis@iﬁeflﬁ’aé@ﬁﬁﬁmdnﬂ@h@@mlmw regireddmginirat phosphorts0

is forned oqr} f‘lﬁfll‘st i nter E ulating film 1155. In this enbodi nent,
an acrylic ‘r CoORqeNERAKLD; WHCTE0Y Al ’L‘Jj‘ﬁé‘é@céﬂtf@%ﬂ phihgess miicmekugror Neyer maanly

pi xel electr 1 de. of a_tran pare ctive filmis patterned on
t he seconcf i echaﬁg)‘éﬁaffﬁ%lrﬁa%‘i’ﬂg’ ey néﬁ@?ﬂgmg {B‘Hﬁttéﬁﬁslkn“ Riqrhghus
t ranspagent nd cti m whj ch onstl utes th |er el ectro 1147,

f or ms%cgn é&@‘n‘% f%ﬁl:c?yc%ed‘é VB“UC ‘ﬁ‘g?%?ﬁsi aB% Feyeta HHtVt‘i’ RUsaCHEY, dfih“ﬁ‘l“%o?

de of de (znO),
The 1 ke maytehr (R <FRS PR i PRIl GRS olist s hpreireitics conbe

sel ectivel y. ﬁ{e Q@d by enpl oy| ng the photonmask, a contact hole which is
reached to the respective inpurity regl ons (1137, 1138, 1139, 1140, 1151,

1153, 1144) | SNt o anidels ARKAEY ueh el S RNl boni 08,80y

T
source W ri ng i ne 1126 e pi xe portion Ts ano
hol e whi ch dh@selmconduc;or layers. Plasma hydrogenation (using hydrogen 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. 7A-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 : "MICROFAB Cu2200"). As indicated in one
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reached to the géte el ectrode 1124 is forned; and al so, another contact
hole which is reached to the electrode 1125b is formed. Next, el ectrodes
1157 to 1160 which are electrically connected to the respective inpurity
regions (1137, 1138, 1139, 1140), and a source wiring line of the drive
circuit are 25 forned; electrodes 1150 and 1163 which are electrically
connected to both the inpurity region 1144 and the inpurity region 1153 are
formed; an @laggiit odRiel RRWIRG!HARLAEENLAEdperddOHbsled OF TR M Wling figes or
electrically connects the inpurity region 1%51 whi ch ponstlﬁutes a" 68
sour ce regidt k@esheh@BWHRSe Wl NGré EAGIdiRf:0h otihe lﬂ'uﬁﬁjlo}ng‘nydgﬂfm\apz té@he
e

wiring line 1162 which is electrically connected to the gate electro

1124 i s forsged;o bochrad 8@ AueaRAG! Y, WWehithgsbs# 81163 Wii¢ hd Sicceeding step,
el ectrically connected to the el ectrode 1125h is fornmed. Also, a pi x€l

el ectrode khéﬁdﬁﬁnE@emiikﬂaih&c@@@ﬂegtﬁﬂnﬂﬁ:ﬁﬁﬁa&@ﬁﬂhﬁkﬂcm69&9ﬂf@&§§a&ﬁd,5
the pixel TFT 206 by such an el ectrode 1163 ich is nmade in contact mﬁt%
and i s Dverdhappeidcwii tihg thiybepfbetd by eghg dadedikildy padlso, this pixel

el ectrode 1147 is electrically connected to the inpurity region 1144 of

t he hol di ng capéwitt ofirsbinteroteh érsublkiegtilmdd 51 tathbladiicokedise tRdeuide weRt digk
with and is overlapped with the pixel electrode 1147. Also, in this
enbodinentpfﬁmthﬂaﬁﬁémanpleﬁﬁéﬁsﬁmmhwtﬁa&rﬁhebﬁhgﬁhnddéé,ﬁi&@qﬁﬁd:ﬁﬁ@bﬁﬁ@S
are formed after the pixel electrodes have been formed. Alternatively, the
contact héilmemainly ¢antpimingamliconmaebecmpldedi s formed, and thereafter, the
pi xel el ectrode made of the transparent conductive filmmay be formed in
such a manner > 3 Krenginteylavsr swsilagae filng 118 mvadappew owanis inkilstied wotsrode.

Feapectite s REMFHBANE fr3 SeieoAE 1o oEB, | DPadh this 43I mHEr. rayCHUCEToN
s one ol e 90c, o, a0l ng, capacifor. T o holding capacitor 1< forred
snd 150 b 3 KRTLSORGha LBy, ML e s e L4, A0 L e
o 1120, kol G oy AL RSB
film which constitutes the pixel electrode 1147, for 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 etched 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 conract 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 which 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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the NMOS circuit 1182 constructed of two n-channel type TFTs 1180 and 1181.
The pixel portion 205 contains the pixel TFT 206 nade 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 re- channel TFT in
thi s enbodi semte rdgiqn c2iheissuate wippgrine 1886f0thé prlet pédciog; b RerPl kel IRRT Fign

I t

-

of the active matrix substrate 69 manufactured in this enbodi nent.
shoul d al sowhizhnistkdurtdally come:csah® thefoarcaniearodeuniddal Sorafawind AlsKiarcapd@Ror
are enpl oyed as those for indicating the sane. The dotted line A-A shown
in Fig. 20Bvisonrlespbif@svhiohas Jeaticdhyalormbaw] o akedcalrame] 8 58at fetheli ne A- A
in Fig. 22. The dotted line B-B shown in Fig. 20B corresponds to a
sectional view fAlRenpiktbrgesode ddftiedetirinel\Bedinesfedrioghe 2RpuBhsagion OL5 323
is an upper view of the active matrix substrate obtained just after the
source wriW§ Pixpe TTT280Gby tsheh pnxadectraler biadewhicths piselin sonuct urieh oind i s
enbodi nent is man%Lachu ed in such a manner. that while a black matrix is
lappeciye ;f&

not enpl oy&yer IStRiyet edgctrade IditkelAlag. abisrpiyel dadmdes! I4rianketidadly
be overl apped wi t[i] the source wiring line é126 in order to shield spaces
anong the pioRBECted o Lheimpusietesion st of the heldingsrpacisprly anpehestedgserodhduai n
this enbodinent,. a total nunber, of, photonmasks which are required to

manuf act ur éﬂ%ﬁ% 'Sa‘E‘f“i!]"?/E‘ cRntAgLvith g fsa‘f&rlwﬁ&"ﬁv@@mxe ‘ﬁ%FOdA Hédeription
w |l now be na of. sieps ,by,.which an active matrix type liquid crystal 15
di spl ay devi cquﬂ%ﬁﬂ tfl eﬂtﬁlerée%?”%‘earhﬁi‘ﬂﬁél t‘ﬁi’lé‘a‘”hé%' it s tedenb bl radt

case of 0 chERREY KFpRE el ERH Rt Biicheert BB o e Bl Agnts
h ' 1 oG] l;e. f h I
bl ongi ng +oCRs CgpAEIeH i R h b ere PAREE B Bl iy SR Sy

nmay be add%n&ﬂar&ﬂ@c&ﬁﬂ:ﬁ@@ﬂﬂﬁtlﬁy BeYormed in such a manner that this pixel electrode is
overlapped with this electrode.
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 substrate
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the channel formng region to selectively fabricate the enhancenent type
and depletion type. In a case where an NMOS circuit is fornmed by conbining
the n-channel TFTs, it is forned as a conbination of enhancenent-type TFTs
(hereinafter referred to as "EEMOS 25 circuit™) or a conbination of
depl etion-type and enhancenent typ TFTs (hereinafter referred to as "EDMOS
circuit"). 70 Fig. 23A shows an exanple of the EEMOS circuit, and Fig. 2' B
) g np g
shows an e . &ha  El ircuit. . ) .and 32.shown
TR g 2ainereed, bl MR e oo B Ry ol dRer SR
10 as E-t YN o P HRoR SRS 32, | B osFioBin B3Rk Sl bR NIETand
34 is a depﬁa}ti osn t03>pel of” n-chéhné?ggﬁag(%‘gﬁé;onyt er ““?, ér%g] 1ltgjer' r%'}gh ‘tl(gx?éish&

D-type NTFR) A’ SIRSAEGE Fl\éeiOB c<_l»r'fbsl§j) - to2fe @Nch 33, (MOH n‘ﬁ%ﬁj PNALEPLR: ROVEY,

supply line to which a“positive voltage 1is applied (positive power supp7| y
line), andryQ; depi g&a&&ﬁn@BWﬁﬁrw@mmb VOB dfreb ot kSR @ ioRRGALL ViRl b age

is applied f’negatl ve power supply line). The negative power supply line"

nmay be 8 gi duitdd ek Bl & Fipoyer ARUPPLY2 1 isn@ (igepvidad (ROWesvSHRREY s'utshale
10 Figs. 24A-24B show an exanple of a shift register fornmed by using the

EEMOS ci r colithinedjassmfien tind @hurdkSwirtig lireel IZBMDBhe pikells foratedwn in Fig. 23B.
Portions 40 and 41 of Figs. 24A-24B are flip-flop circuits. Conponents 42
and 43 are E-tVhpepNERisuctdrealf ook embgdiatent (Ghjnifactunglin stich & heargat ehafwhike
E-type NTFT 42, and a clock signal (CL-bar) of the opposite polarity is
i nput to thblaghherdk it her daplypel, ANTEdgedBortiansy mhopixehdeaatded 14y igddrranged to
represents 15 an inverter circuit. To formthis inverter circuit, the EEMOS
circuit shwwverlappid widGheoourdeheiriBPMDS 1diZ6 duiotdes hownicldspRiey. an2@R: ihe: piseld,
as shown'in Fig. 24B. Therefore all of drive <circuits of the display
devi cel@arelgzaradles. structured by n-channel type TFT. Note, reference
nunmeral 45 indjcates an NAND circuit. Further, this enbodi nent can be
freely combi neéds Ihacaeydanceuritlutles sps Ehpialiinshis s mbpdimentp a rgral [rRvplRI; Pfent
12
] photomasks which 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, phosphorus) or elements belonging to the
20 group XIIl 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 (hereinatter

referred to as "EDMOS circuit").
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The drive circuit and the pixel portion in accordance with the present
invention can be used in various nodules (active matrix type liquid
crystal nodule and active matrix type EC nodule). In other words, the
present invention can he applied to all of the electronic 25 equipnents
havi ng these nodul es as the display section. The foll ow ng can he given as
exanpl es of the electronic equi pnent: video caneras; 71 digital caneras;

head nounted di sl aya 3419919911@\({1“9@ SeBPERNIOS El%mp%yll gal hoR BYSt 8By ample nf
projectors; car stereo; personal conputers: portable information term nal

(such as nokh¢ EDM@@M@&SEad?ﬁEﬂc@hhﬁnE@ﬂs@@"zlﬁﬂ@% bﬁ(rldnﬁ{ ﬁctzmlbqnn%%m%@m
An exanple of these is shown in Figs. 26 B. 5 26A shows

personal CORPULAE-ch@ith! T T (hetdigerterade ABLA t(pﬂdy tﬁQQﬂTF?FP C SnbiR Yl shm\ nin
section 2002, a display portion 2003, and a keyboard 2004. The present

invention i &ig.d3H iscabEaypo Nl dndday pdsdléamn 2003 FtBanROB BhOME ehalter
nobi | e conputer, and it includes a main body 2201, a canera section 2202,
an i nage 5 ecdemedgo sebtiypa NIXOB), rapertatelyon swit ches 2204, and a di spl ay
portion 2205. 10 The present invention is applicable to the display
portion 2205. FigFig2edGlshmha3R O, asicnuss agoaver agaldimgromeldic ha puired voltage
records a progran1 (hereinafter referred to as a recording nedium, and it

i ncl udes a iseanplibd dyosEa@ipover dippy dipe), podtV grlefgdPes a popeakeam!sbot fonh2408:
a recordi ng nedi um 2404; and operation switches 2405. This player uses DVD
(digital veﬁ@éh’»tti\’lee'oémg‘t)s appibpd Enegative powbresupplydlinti) ng hveddicative anden Sippbalmbe
used for music appreciation, fllnlappreC|at|on ganes and I nternet. The
present” i nméﬁtbie@rgrpism&p@mn@abp@wrchPnlé mesiglroalyxdgép@w@rmmb'zhm#i g. 27A
shows a port abl % éelectronlc book% and it i g@es a naln body 3001,
di spl ay Eortl onkigsddd- &Histeooan exarmile oF st resite ky ugpe it koY (Svhitceties

i spi ay por OB 0822 hdr 0B %?%5&29%38%%5: 330 Grdgn 4 §1 07,
5285“?5%@%&@ Jinlpo el BehpRifn+e 6 3 d@apaﬁ“ﬁ%ﬁay&p&% gimal
which i's eq&ib it Rlp% t lh%%%t%:roftt}bea B 10e I&J%F%Q}Z' Q&? 8 glocgmonzﬁqeﬂabar) of the opposite
polarity is input to the gate of the E-type NTFT 43. A symbol indicated by 44 represents
15 aninverter circuit. To form this inverter circuit, the EEMOS circuit shown in Fig. 23A or
the EDMQOS 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 2o 10.

[Embodiment 12]
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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The applicable range of the present invention is thus extrenely w de, and
it is possible to apply the present invention to a manufacturing nmethod of
el ectronic equipnents in all 25 fields. Further, the el ectronic equi pnent
of the enbodi nent 12 can be realized by using a constitution of any

conmbi nation of the enbodinments 1 to 11. 72 [ Enbodi nent 13] Referring now to
Fig. 28Ato Fig. 30C and Fig. 32, a description will now he nade of
anenbodi ment . g[ ghl%r _rgl%ent invgntd'é.orll. .|(f§1 (gakili S emi).oqi rjﬁen_t, a method for
manuf act ur G- & TG0 $E2T APHICH Gy Gesslc &R RN drl d\@V ERER & PR d
by which a_TET of ixel portion 5 is for on a substrate.in gn inverse
ot agger t yBoRci St BN E el s PEERs AR hRe Cudlad RS
above-descyr i i recd, 1w . N X i.n in tai.l n
accor danc e&ln\/\lg ?ﬁ?i}g%ébl@ﬁ?f#ﬁé@% fi%gl L&Ygélgné(ggwrt Q‘S‘Fl‘gs %‘?fﬂgﬁpfﬁ ﬁ)efq@ahﬁéb Fiose
term nal pQrtiLOnean.d ~manufacturing steps, which is electrically
connected to a wring line of a circuit provided on another substrate.
Thi's sulstrat erprA Aoyl drafain AREL LA HcIhNE 2RI LOA 2001, tn HHQM

be noted that slgcti onal 5(\?lirbews nof_ Fi %{ 28A %to CjFi g. 1300 cj(;?sr espdna _tg”%aiﬂpé]rto
sectional l-g¥wn 208ReR dipiNGoRidd MO -Ad Pkeftiodrd 3804 FiTigt Breaer&emv@m%@é or
di splay device is manufactured by enpl oying a substrate 4100 having a

li ght trangplizableio chadrphkehbedd£2008 a usabl e substrate, such gl ass
substrates as bariumborosilicate glass and al um na borosilicate glass may

be enpl oyed, Vit J6Pahews ¥ pidkle cymbardenowi: ae idéOSMhagl lash 220d, #c i34 se@l@es,
manuf actured by Coming Inc. Such a substrate having a light transm ssion
char act er i R(2¢cak inave résivng siattion 230bsipeattpnandtc Beg 289 il :sdifdhy géreion 1895 .be
enpl oyed as another substrate. After a conductive layer is fornmed over an’
ent i r el@urTlacpresénttihecrainvz-applidailsedcheslidpbtyrmatraéodt 1007. a first |ithography
step is.carried out, a resist mask is forned, and an 20 unnecessary
portion is rerfigedoGyshwws ofplayeretsiid ngrgoobes snopemawibarh rsoottihat phatrim
wiring lines and el ectrodes (nanely, source wri n? | i ne 4102, ?ate
el ect r odeshamimafrardefaned ro ageotedprdingmpdicim orndst ogludsna nain hpdal 41 0 t)sphaye

formed (see Fig. 28A). The above-described wiring |lines and el ectrodes may
be manuf adoifier 2405 saeakes sgeyon 2403; 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. 27A shows a portabie book (electronic book), and it includes a main body 3001,
display portions 3002 and 3003, a recording medium 3004, operation switches 3005, and an
antenna 3006. The pr-ese-n.t invention can be applied to the display portions 3002 and 3003.

20 Fig. 27B shows a display, and it includes a main body 3101, a support stand 3102, and
" 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.
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of such an element selected fromTi, Ta, W M, C, Nd, of an alloy which
contains the 25 above-explained elenents, or of nitride which contains the
above-descri bed el enents. Furthernore, plural sets of these el enents which
are selected fromTi, Ta, W W, C, Nd, plural sets of these alloys
contai ning the above-explained el ements, or plural sets of nitride 73
contai ning the above-explained el ements may be stacked as the materials of
these wiri niFgmbodimsnahdl el ectrodes. Next, both a Cu film 4106 and anot her
Cu film 4110 are formed on both a source mﬁrin% line 4102 and a term nal
portion 4101 byResmmgiiongalipl 24 ngFigeddicdnd Sap 32 gderap)ion vall Bywdeatidigt
the source line with the copper film4106, the wiring resistance can be
decr eased andMpodigieppeighppEesery ingergon: Ha tlm@mltbOdmnsmmmr. drddbr mheufdispinay .
This is adéﬂgég eous when the dia onal size of the pixel portion exceeds 5
i nches ina sstaheisplavideviewin: ?tbrﬁucbalué@f@%\l]w wiéchil ¥ Fhgf n esicbpamios
becones ignflc in a larger size display Qpartlcular this 1is
advant agéod% aOﬂﬁéumtﬁfﬁg‘ka%@t’fﬁ%ﬁt%gewpe Thda "Cm’lﬂti&ﬁm barroankoyd
t hereof or a 10 nitride of se 2Nt s, this ﬁ%? |neR Cu is

enpl oyed adOtheahryies f:S?]ill’l)er(l'il St[B q,lgqc&,wﬂ @OW g eXpipinegdn Wal LpRCCOgfangR

|1 f th | d t tal fil h. of
the above- dBLFieBEd! K 2&?% b T mabet rith e%pfﬁea%lebg»'wr?ap RORRE 15 (he
Connected (5 IRt ARgsPR 1% Bﬂ?%acélﬂrﬁoh‘&efﬁeﬁggt‘“‘h%”'é‘g cﬁ”{%#&?éq%%ﬁcd
potential s h%n%ﬁ%? -9:%&?1%& ﬁ?oubs%ra[ Vl\"iow on Iarqggrrctpor onPF el )?U ag%att&j[ttolb(m by

t hese source wri ng rnes so as ecorre equl

Laser_ljgght. (OB ,_Ih%g,{gughg[[\)mgb[(g@w 80, 1 AL] N BLRAESR) ROSLALLAM 139 DREN.

acconpl i shed, at® t e san® 't ra

out after Ef&%oaplhﬂet)\nﬂ'cgfﬂ&eﬁzs operation has been conpl et ed. Also a
short-circuit ring may formed by 20 using these wiring patterns. Next,

an insul ating Firddm Q&Qﬁohéué@f ABHaPUEHicAR. rﬁﬁﬁdfﬁ&uﬁi‘&rgﬁﬁﬁplowb |a%u?st§dt!: Leam

nitride filmis enployed as this insulating fil thlcknegs o}
i nsul at i nghhvin@a lsghs @t inedidnocHia?Bristlc0 ROH ubiBle Bﬁtﬁt@f@@hdﬁ oltaEH @bhtrateb as

insulating film-. havi ng a thickness of 150 nut is formed. It shoul

barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
15 known gs #7059 glass and #1737 glass, manufactured by Corning Inc. Sﬁch a substrate
having a light transmission charac;en’stic 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 Ti, Ta, W, Wao, Cr, Nd,

plural sets of these alloys containing the above-explained elements, or plural sets of nirride
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be understood that the gate insulating filmis not limted to the silicon
nitride film but nmay 25 be manufactured by enpl oying such an insul ating
filmas a silicon oxide film a silicon oxide nitride film and a tantal um
oxide film(see Fig. 28C). Next, a first anorphous sem conductor film 4108
having a thickness of 50 to 200 nm 74 preferably 100 to 150 nm is fornmed
on an entire surface of the insulating film 4107 by enploying the known
met hod suc . I t:hoo th L ering. hod. D\ i
ot phous. ST E B e aH P el B RF Y BBl i RO R R e s

t hi ckness of e Fig. 28C). 5 Next, a second anorphous
sem conduc?gfgggﬁ%ﬂ%i%gg%ont ai ning one conductivity type (either n-type or

p-type) inpuritye.gl Bﬁ%ﬁ dsalhph amY"ﬁ'tilétlﬁieh@\éifﬂgl &y o] LhNess! ﬁxté bath 5901?1@(;

nm The second anorp s sem conductor film 4109 containing t I npur i
el enent  cqpaRL&nel %egﬁwh@&nﬁfﬁ gb@ﬁg&l@ro%wyta&eg?{mg 4 ﬁhhﬁg ﬁkaah&ye@e Plo. 28B).

p-type) is forfred o e entire ‘surface by enploying thé known netfiod such

as the pl apyR MRy BRL PRgCARE JifShbQop Pl Sr4108, tRethaty rdsBridl 32 S BPQMHCROY

while a silicon target into which phosphorus has been added is enpl oyed,

the second aawy iﬁb@ééﬂaléﬁﬂbﬁz@ﬂﬂié%%_r Eddsmngﬂ@ﬁ of RPN T Hid i€ advarde¥R@us when
inpurity elenment was fornmed (see Fig. 28C). Next, photoresist masks 4205

and 4206 atke dgorg shy ofe Mkelposeatn@ecdiiiohohdstihagiabhy 1bé pPyeradsihpiion an
unnecessary portion thereof is renmoved by way of an 15 etching process
oper ati on saused byehé eirngesaunecbasbmienggnificientdda kitgerAge thplagt kipangcutet, Has
inthis case, either a wet etching nethod or a dry etching nmethod is

enpl oyed ( seelvenggeo@9when ke tvirirgrs ebodistng 1St €p, Wil eCtt, e, secdlog themopphioas
sem conductor film 4109 and the first anorphous sem conductor film 4108
are sed@entitadeyofethdsedelameatspllacthinehdodinnem, he is 20plesidses whs kseapddmand
4206, both the second anorphous sem conductor film 4203 and the fi st

amor phous éévwirpaichlits 44 IGn Haddi, Br er tmalleydfithess clamrensgany e epimbovgil rethis
portion. Also, both the second anor phous sem conductor film 4204 and the
first anor H’l%%lsﬁlmsem conductor film 4202 are forned in a hol ding capacitor

4313.
Also, 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
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
plating process operation has been completed. Also, a short-circuit ring may be formed by
20 using these wiring patterns.
Next, an insulating 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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Next, after the resist masks 4205 and 4206 have been renoved, a third 25
phot ol i t hography step is carried out, and a resist mask 4207 is forned, and
al so an unnecessary portion is renoved by way of an etching process
operation, so that both a first anorphous sem conductor film 4208, and
second anor phous sem conductor filns 4209, 75 4210, 4211 are forned (see
Fig. 29B). Next, after the above-described resist mask 4207 is noved, a

first inteplaiyablyl MUl ingm, if fomed L sRdeuf sl b AN Qxioiaaniibr s 41 m
having a thickness of 150 nmis forned by way of a plasnma CVD'nefho in

such a maneepldyiras cht: kinswhini@hod S ds Aveplai g avad ndehdd don #2 ﬁlt@ﬁl;ﬁﬂ&ﬁyﬁ r
the source wiring line 4311, the TFT 4312 of the pixel portion, and the

hol ding ¢ nomhod8diicaf (4-52 e bypRailly ifemn 4B dil¢ $@einkighiine R lnNext 100
second interlayer insulating film4302 having a thickness of 1.6 m which
cor r espondsmt(se@higoZ8ahi ¢ i nsul ating material nmade of acrylic resinis
formed on a first interlayer insulating film 4213 made of a silicon oxide
nitride3fil m Nextasesosdbodiplents seihivendctor flant 09 cswiaingvge tahdidsiicy FRde
of the acrylic resin is selected as the second interlayer insulating film
Al ternati vé@l?f BOYHE e préyRe dmphdtyl ddeemely fdrenednphdy ddviag atthkaegasfiZ® co 80
material, and furthernore, an inorganic material may be sel ected.

Ther eaf t ertMwhl hesegond amambpworesticervbgremfiy $1@hconrapany thedinguirity alaresicst
mask 4301 is forned, and then, a contact hole is formed by executing a
city etc hi%@a@@é’ggpﬁﬁ% W6 FORARCTHATY YRS (cathsT Byee etp-awel & formed e thé caitey
connect the source wiring lLine 4311 t he second anor phous seni conduct or
fi 1 m 4209.°URPCE ¥ %%Yﬂ%n’é{e 'é?fbffhé‘r‘etgeﬁat%}éh Hol &ésmé%@ wierlaord pad ubed

R I R A R
FACIE I TR R L
??ngygifgﬁﬁg%kﬁﬁgﬁy%%@?%gﬁ&g.%¥ﬁ%€§2%§gg%é $g1ﬁﬁ$rsa?pilgh. Thereafter,
carried out . A TraReearant s Hs T Baa 808 BFS R 8. Rad)
photolithography 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 (seé 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 thé
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 43 13.
Next, after the resist masks 4205 and 4206 have been removed, a third
25 phorolithography 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 films 4209,
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Next, in order to forma netal wiring line, both a sixth photolithography -
step and an 25 etching process step are carried out. A netal wiring line
4303 is formed so as to electrically connect the source wiring line 4311
to the second anorphous sem conductor film4209. Also, a nmetal wiring line
4305 is formed so as to electrically connect the second anorphous 76

sem conductor film4211 to the transparent pixel electrode 4309. Also, a

metal wiri gl nell 4208hed {so6 FRd 29B).as to electrically connect the
transparent pixel electrode 4309 to the holding capacitor 4313. Also, a

metal wiring |iMecdd08 theathrerhdesiRdassitinkqe07 iseabley, 2 RPARE PR IR,
el ectrode to the termnal portion 4310. It should also he noted ‘that as the

5 nmetal w filmgtdtatreadeadt,a sdicoh agkiechidraly &ilm il MoaHR kaéss BOT 0 @m Tl foi’linbﬁ%gaf\ﬂi/ng
a thickness of 50 nmand an Al-Ti alloy filmhaving a thickness of 500 nm

may be usedf ¢ pbemii(gyD30Ghod hnsucha nimireo ehalt eltis fRaisfatdyf ind@atingfilm 4213 may
sem conduct or di splay device shown in the enbodinent 13, the netal wring
lines are koveredeaioueee wheng handphtahe PFReb12loéche poel pucton, agd iEOHokling
formed. A total nunber of photolithography steps by which such a

seni conductapacior 3 ploathalpiveiqeriien raktifae iz @Chs fol lows is equal to the
total nunber o&kt hese photolithography steps for the above-described

manuf act uri ng REXhGUSEEPNY fretedptse dnswbaning filr 430hhavisg aghicknessivd In®Lad, whiich ng
lines are fornmed, .the transparent pixel electrode such as |TOis forned.
As a resul FOTTEPONGs 5 a8 HRNiE dnsuwRtgemersial nide raktagtyligi resings Ifpmes] on at first
transparent pixel el ectraqge h as IL.TO in the beginning of the

manuf act ur Fﬁgf@feé B?SUE%‘%%éﬁﬁ 8‘“2166\6éS‘H@%fé‘_P’Flg"eB“E%ftﬂ@}'i i ibireapivglinerpshar e
carrieqooué six tinmes, the ‘Hra%§51€&%pn type sem Ond€CtO$ di spl ay device
can be HanCHEARCIPSYaTRe Gripdal dpads ot theafviisyresinds selented anithe seromdriatesyar on
whi ch "Cu". i ted, the TET 4312 of.1he jnverse stagger . type pixel
portion and sﬁlﬁlglhgofﬁg’i‘ néltgér&éﬁeﬁ’omh'ﬁgetm &?fel,‘keaﬁlay SETRRIPHIhas thioPTgaBif
4310. ZO It . I be noted. that .such a ,TFT which is farned. by the
activati onltnf“;e?fe&?’ %&/@bﬁgler%l%?’ pho B ety R gy %‘?F%‘F‘i[ 31 tﬁ%ﬁréz%‘%dwmma
has a | ow §,i,84d- Jmbility. nanely the nobjl it f. onl em [,V sec
coul d be oftE))%1 gilhn%tgéttjﬁg{ 0&%5 u%t%l,y Bagaép P QUL E_lr(r: X _l?ac?k%ilogplts g@f‘ﬁ‘a} aé’rﬁ? fl'f?ﬁ'gé’ is
fabri cat edoRta@hdldis Ehinkd %@e&ﬂﬁga&t}%t%b@’ Stefs! "i'_ﬁﬂ'cgnéa%‘t B0feRs ¢pliDel Led by

wa

! 15 toelectrically connect the source wiring line 4311 to the second amorphous semiconductor
film 4209. At the same time, another contact hole is formed which is used to electricaily
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 conract 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. Theréaf_ter, since both a fifth photolithography step and
anetching process step are carried out, a transparent pixel 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 connece the second amorphous
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of a TAB (Tape Automated Bondi ng) nethod, or a COG (Chip On G ass) nethod.
Z5 Al so, the nodul e manufactured in the respective enbodi nents by utilizing
the present enbodi nent may he applied to a display portion of electronic
devi ces shown in the enbodinment 12. 77 [Enbodi nent 141 The enbodi nent 13

i ndi cates such an exanple that the transm ssion type sem conductor display
device can he forned by perform ng the photolithography steps six tines.
In accordance with this odiment 14, a ref|ection,type sem conductor

di spl ay 55dRGPREuGHRS BRt nhinerthe anarieRy Rl e CiTRge 6%@%&59%@%%“@{@&
five tinme he. met hod” of which,is indicated in Fig. 31. Since

it act GO RCHRIF Fos for EHIQ s oBar SRt SRISRFER DBt Hetrate 09 sakee
steps as, the manufactyring gondition of. Fig. in: the enbodi ment .1
onydi 11 50 B BREPL A LT (R B gt B herEd R Ghetet e Dhou o
be understood that portion orr.espondi ngs (-0 1 Fha. Aare_ indi cated by
Che sane ranGe AR RIHRraRE: cif ERRERRBR B 02 T GO E SubBkfidh B

the same TefEFence num . ractt e ¥
R i R s e R S e i e RSN

the etchi a‘?xrcpﬁﬁﬁiﬁtaﬁgy (IR Sy B LAt U ds SQ{%?@& él?lg%eitée@@l: @Ldoc§o as to

( e
electrically connect t source Wi ring lI'ine t he second anor phous

15 semi conduqt,ofy,f b AA2RP - MufbErifdiBe bR ondudtbX BlspBly S iQAe AR, He:
formed. Furthernore, another nmetal wiring line 4405 which is electrically

connect ederhBodifiRnt €3, ThedletA Witih®Bndshire foh BB srérIBE thhspardd gitel eRlRO8e St
above-descri bed photolithography steps are carried out five tines, the

reflecti on ITYPR fGRIFHC AN tRimidh §Pé}ﬂifolfijt‘¥%'gﬁngh§i§t@p§lﬂf wagieH e aneadcoilelord s
constituted by 20 the source wiring line 43 11 on which the netal filmis

pl ated) tdigliyhvriae st aggRfadiyiRd IFTolSIL infeqlille tpickel gl tianbad348 thag t he
hol di ng capacitor 4313 thereof, and the termnal portion 4310. Al so, the
modul e mgshofeléthopeghy srephforiths pesicldeecrgdatimdntrariby methdd af thg ehtbediment

13. 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.

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 capacitor 4313 thereof, and the terminal portion
4310.

20 [t 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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present enbodi nent may be applied to a display portion of electronic

devi ces shown in the 25 enbodinent 12. [Enbodi nent 151 78 In the

enbodi mrent 13 and the enbodi ment 14, the plating process step is carried
out after the first photolithography step has been perforned. In this
enbodi nent 15, a plating process step is carried out after a fourth

phot ol i t hography step has been perforned, which wll be described with
reference {OmEL@ma34A440 Fig. 36C. 5 First, a seniconductor display device
i s manufactured by enplaying a substrate 4900 having a light transm ssion

characteristic. TAS amUsaRleSUPILARLSs SUEM0! A ﬁlgf‘ruQ@B%ghgsnﬁ‘%%g&&mgn%

PN C
borosilicate glass and alum na borosilicate glass nma np

are typi catdnyicokh@wr aspiiy 0699k aske At b%}gr?o&lliﬂsﬁhc PHS'HJ! iﬂ?&nlﬂfé@grr%ﬂé%si s(i:x

Com ng Inc. Such a substrate having a lig transii ssfon chara

known as atifiar iz asthiglhined @idntlisenflRishb g s4bstaEGon %ﬁ)er@}{li&ﬁuﬁﬁmrq}{ﬁﬂa}as
anot her substrate. After a conductive layer is forned over an entire

sur f ace5of deie: ahgbe-explfacmed bysadesttiad shdB0hogaghysdps! five HogEARNY S tIgR] 1 S
carried out, a resist mask is fornmed, and an wunnecessary portion is
renoved byofwelyicbfis adieirehimgiegpilocess operation, so that both wiring |ines
and el ectrodes (nanely, source wiring |ine 4902, gate el ectrodes 4903 and
4904, 15 hol diinge mapatictuoing4@@8itioandf therembialiméR01 arabbrafisdmdhé SOQ: ftbss
34A). The above-described wiring lines and el ectrodes may be manufactured
fr om mat erdsathe ngfnudagthring @inditemt of dlieci®A fr dm Embollane W 1B onlyr diffdgenof
an all oy which contains the above-explained elenents, or of nitride which
cont ai ns tAaNEBeEgesens wlldbetataintdas follows-hdr shandd bplundatstaet haobotese
el ements which are selected fromTi, Ta, W W, C, Nd, 20 plural sets of
these #f | spsresppndinminkist BeAasvindicargsl by hedameantergrse romghlir al sets of
nitride contghging t&f above-expl ai ned el enents may be stacked as the
material s of tH&saMG Hiemppnyfzgrednesanditionatitini 804 inplxpined in pevondartc machf thi:m
4906 is for .over .an entirf surfgge. VWil e silicon nitride filmis
enpl oyed SERHBERNdyh &t imgFet VIR dimen 48R A8 stosmed nbys expating ibagh fhe nifth
sel ected te bq.go . . L .
photolithography step and the etching process step. This metal wiring line 4402 isemployed
so as to electrically connect the source wiring line 4311 to the second amorphous
15  semiconductor filtm 4209. Atthe same time, a pixel electrode 4401 is formed. Furchermore,
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
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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25 to 200 nm Preferably, this insulating filmhaving a thickness of 150
rimis formed. It should be understood that the gate insulating filmis not
limted to the silicon nitride film hut may be manufactured by enpl oyi ng
such an insulating filmas a silicon oxide film a silicon oxide 79
nitride film and a tantalumoxide film (see Fig. 34B). Next, a first
anor phous sem conductor film 4907 having a thickness of 50 to 200 nm
preferably 100 y . entire,surface of the insulating
T T 4006 by enslop ot [0 RTeA. ARAoBA 14 ShZ RS Suchestsliy nbetse
t he sputt ergf |5 AN, ) Si.Lico - S Jlmis typically .
formed, whil “ewﬁ'gi1‘5%892‘3%‘1%%%%3??5?{**1@b"’oﬁ‘%ﬂf‘é%é'ﬁ*a. "%iﬂ%‘.t Iﬁre%‘%‘“&f%
second anorRhaus s cepdustori il nt aj.ning..one. conductd vity tyv.
(eit her n-tpgpe or g-type) ?lngﬁFLirtq;mellf}g%gﬂt ﬁ@lg@%rgélﬁgﬁf&ﬁﬁi kI())Let(‘j‘H)('ii\r/f:(”Fl“gfi“%ll WHER
thi ckness 4ill2@2 decr@d wieh FR@nEEEPRY. HWLHRRUIsSem conductor film 4908
containing the inpurity el ement 10 capabl e of” applying one conductivity
type (eiiher niiypa semidentiyoR} displal AFHRE isQRark ' .8 X '
enpl oyi ng the known nmet hod such gst/t he pl as?ramcc\/t%%r}je%’ﬁeo%ﬁg%&t%%gg%mk 900
sput t er i ng haetrzodlightrirddsngssembadira@ptisticowhhd 8 udalsé biiemd, 3L e blabd D siblie By
phosphorus has been added is enpl oyed, the second anorphous sem conduct or
film 4908 beritumiburogidabeglns ahy planiimpbisdobificgt 8RRNhayBseoh SI6FRIOWAR 8 8 rd ity Bically
34B). 15 Next, photoresist masks 4909 and 4910 are forned by way of "a
second phénewnthdgiidmlas hed, # I3 dlivenmanmiacunabbe Soadide Pt S@h 4 barseafe i S
renoved by way of an etching process operation so as to forma source
Wi ring | i nBagngalighgtramenisiarni g aetihiodnoivn at hijsacasdsreictihdn pasvietuletehi ng
met hod or a dry etching nethod is enployed (see Fig. 34C). 20 In this
et chi nd¥st &9y brrimmrlotedeassapdd sabsoraphous seni conductor fil m 4908 and t he
first anorphous _sem cor&ductor film4907 are sequentially etched at a pl ace
other than t heMEE& Wndpgivslayons farediover, amenkite befasecirilic aborpkapkined
sem conduct %%Efi I n&l 913_.and the fist anorphous sem conductor film 4911 are
formed i n ROFEFeSTAR) 3f fish dichographypgep itp parrsd1aut, Al weist mesh it fremedcond an
anor phous Ex?n”é conductar fil m49é)§ and the first anorphous _
cessary portion is removed 0y way of an etching process operation, so that both wiring

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 marerials
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.
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 marerials 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 thi$ insulating film is selected to be 50

25 10 200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. It should
be understood that the gate insufating 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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25 sem conductor film 4907 are fornmed in a holding capacitor 51 13. Next,
after the resist masks 4909 and 4910 have been renoved, a third
photol i t hography step is carried out, and a resist nask 5001 is forned, and
al so an 80 unnecessary portion is renmoved by way of an etching process
operation, so that both a first anorphous sem conductor film 5002, and
second anor phous sem conductor films 5003, 5004, 5005 are forned (see Fig.

35A) . Next,pn;afd&fint hega sGE b eskst k 5001 is nmoved, a first
interlayertrnleépfﬁgdaggﬁﬁﬂﬁﬁé%%%'@gbét% 898 i con oxide nitride film

having a thick irst 2R oGS «f ok NEB froQiR.asma CVD et had.in
su\élh g manniar Pﬁtz(? ﬁ]?é%?li(@h?ntgrc a&e&gﬁmiga@ihﬁg %ﬁrﬂ%ﬁb% ‘r@@mgg\]/éf“’
the source ppefickargy i tihe, k. Sfid £ LxglLpertiion, pils, !

peefetdtdy _10@'%05%@%1118, be r-é!l:-[i cﬁ%é%) ?‘fnlr\%gtﬁfa% X¢ thp(?ébtdllzﬁrtmehr ﬁlgyé?@@?y

the hol ding capacitor 511 see Fig. , a secon
'nSU|at'Pgehhﬂﬁ?ﬁgQﬁﬂhﬁﬂhﬂﬂ£§KMQh9K§ﬁﬁ§ R&mﬁiﬁdﬁﬁnﬁﬁ$&§h4&Qﬁﬁgﬁéﬁﬁpgngﬁxﬁo
an organic insulating material made of gcry!lp resin is torm on.%_¥|rs

i nterlayer Amstioahag sflicbW(_@@)ﬁﬁ[ﬂﬁQQ}r[ﬂEalﬁy Ol hé € APhii A A ﬁhhq%ci(h%b{sno( ko
this enbodi nent, the organic insulating material nade of the acrylic réesin
i s sel ect ethrragsetlier. S48dNnd i nterlayer insulating film5008. Alternatively,
polyimde and the |Iike may be enployed as the organic nmaterial, and

furthernore, alexnarsganidamaphousleni@ndveccs €k ¢0e8lconthdiRaldiondWbitig, @pd 5
fourth photolithography step is carried out, a resist mask 5007 is forned,

and then, botherthg pefor pstypéningriray elemicns l fairhal) Whilerhaang: 4 HaclsRE9820 o 80
interlayer insulating film which are formed on the source wiring |line
5111 and the-t dhrispedndantipdous igdicoadectoe fiby 4808 Absainiag ahatagtricheb@chs
formed which is used to electrically connect the holding capacitor 5113 to
the sd€onerhabby Privalyireenconductivity fipk (eiHE05- (e er Fitgpe)35 Ermed dnMNéx ten it
films 5101 apd 5102 are forned on the source wiring line 5 110 and the
terninal pBfFEAEPBETPInEe e btpwg mefiod jus§ py Jresbsoper D oncthsden dhe
36A). In this ,errbod'ypnjnii[,P simlar to the enbodi ment 13, as the netal film
Ag, Au, CrSPuggringimetppd. Ln thypembpdigienss whikea sliepreisgrtdnivayhish phogployashas
Al so, sim,lar %% éhe e o%i nt 13, each of the apove-described
manuf act urli)er?a added 1s 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.
34C).

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 bheen removed, a third

photolithography step is carried out, and a resist mask 3001 is formed, and also an
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25 nethods 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 becone sane potentials to each other. Also, the
wiring lines which are used to connect these source lines so as to 81
beconme equi-potential may he cut out by laser light (CO |aser etc.) after
the plating process operation has been acconplished, or may he cut out at

the sanme tiumecedseny pbaiEiibstmatel by afttarUthiah bedcelhHepl Rl 19 H?lrt??gﬁ1s§f'rst
operation has been conpl-eted. Also, a short-circuit ring nay Be or ned by

using t hesenwirphng spati¢eerdigiorSfil SUSGE] U tkabndehb AMSRALERERIRELT QOIS :gdd.sm
such as I TO (IndiumTin-Oxide) having a thickness of 110 nmis forned.

Ther eaf t er p0&4, 5ot forawetli GédFghdia).i t hography step and an etching
process step are carried out, a transparent pixel electrode 5103 is forned
(see Fig. 36BNexNekes thermbordelesdribedl eesie enasleS@0 1 widvad, d firdan Ry ids@hghd
phot ol it hograghg@st ep and an 10 etching process step are carried out. A
metal wPri g PPemBdd 06 jilicdrorriddnisddasin bahes thitleadss yf 1500 @TbrkOELERNY Ce
wiring line 5111 to the second anorphous sem conductor film5003. Also, a
met al  wi ri pg plpyea S¥Ermeshddinsuch s maaset thaethidfimi ioairtlyedoniesig flhesEBaand
anmor phous sem conductor film5005 to the transparent pixel electrode 5103.
Al'so, a metET fig SonEca wisae e 1 sthe il Ikof ake piselatcation b &b lapdebahelding he
transparent pixel_electrode 5103 to the 15 hol di ng capacitor 5113. Also, a
metal wir i‘:r?é’gﬂt?]@@f €4 518 5?‘139&d so as to electrically connect the gate
el ectrode to the ternn I@Eog{%i on 5110. It SOEPE | d al so be noted that as the
metal wiring rater AgFCO girenmsyipene fimp vETe dehigknesyof 16l pmhabiohg a
t hi ckness of 50 mand an Al -Ti alloy filmhaving a thickness of 500 nm
may be ded "(%%%“Cgi §. 41388 instilalingdt stk mAdeeh drake Gpiihg fommed on a first
sem condugt ory. di.spl.ay..deyi c 0 in the 20, enbodi yent 15, the netal
wrng 11 ARk RN S0 A% pErRraftoRale Ureder BhembadastTO
is formed.,.A 0% f 1phot old t hogr aphy .ste by, whi.ch such a
semi conduct or 1931?%11 éﬁg{ébﬁé%e%@é%fageg&hfz éigfy?fgégméés ?eitfclt S Hhe wgoad ingriers
total nunbpesi0indfgs ( LE:bogr st eps, f t he ,above- descr.i bed .
manuf act uri rlllg mﬁfﬂodﬁ) Oq@?ﬁg&?%g@%%% %1{652{ 5:&? én,aygle teg}p??’i‘?g ARG ng
lines are nlfeARd enli MerthEAASRALEThoRatR! mElefhl hATDSYIL P Thereafrer, while a
15 fourth photolithography step is carried ou, 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. 36 A). In this
embodiment, similar to the embodiment 13, as the metal film, Ag, Au, Cr, Fe, Ni, Pt, or an
alloy of these elements may be employed.

Also, similar to the embodiment 13, each of the above-described manufacturing

25 methods is Ifeatured by that in the plating process step, the source wiring lines of the pixel

portions are connected to each other by using wiring lines 5o 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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25 ITOis formed. As a résult, it is possible to formeither the netal
wiring lines or the transparent pixel electrode such as ITOin the

begi nni ng of the manufacturing step. Since the above-descri bed

phot ol i t hography steps are carried out six tinmes, the 82 transm ssion type
sem conductor display device can be manufactured which is constituted by
the source wiring line 5111 on which "Cu" is plated, the inverse stagger
type TFT Shetdmeeful péreRtixi@hayiRrduk 00 A4, ARt (18, 1hQk 8ing e2PASHE 9%, Sh13
thereof, and the term nal porﬂ%n _5_1%. % “'I’t_(shcu'lg aic'sr)gl %gaﬁtpél‘le“g&?%% s
when the sajperdtRirphasdsechRecsmpi@heM &d MY hd A& i ¥ $8Is Ikl thftnré'%v!pé ?(rgnlc substrate
el ectrode, a reflection type sem conductor device may he or med y
executing tiheut qphafel iHeh0giaic st 8RS afiby BadBedBS omDld: & ak 14,0, LNG,. lipent
13, the drive circuit constructed OEFL the IC cthi p i ?erkunt é’d’qapsaggﬁgghﬁg

enbodi ment madbeNosmed bhesinpdiidse wiBRybagtmsed in the respective enbodi nents
by utilizing the present enbodi nent nay be applied to a display portion of
el ectrori ¢ devSebgqshouy a martshsrenesleodbdefilin i2h z{sEmﬂinﬂﬁﬁﬁ«ﬂmo&iﬂt? R&ving
above-descri bed enbodi nent” 13 to enbodi nent 15, the sem conductor devices
15 corr espenbickoessidt 18 emi sdovut GFheteafiaresintdiadthtaefH pRowlichd@agtiyeép and
portion is nmade of the channel-etched type. This enbodi nent 16 corresponds
to such a 8BAIGURERISETS sigpwicmrriechaur, atrTkspaaint pixgl eded crquir 1106 1s fosmed@de Bie. a
channel - st ged type, which will be explained wth reference to Fig. 37A
to Fig. 39¢ First, a seniconductor di spl ay device is manufactured by

enpl oying a sug]st rate 5200 20 having a |light transm ssion characteristic.
As a usabl e subékb & erdes e forey s tad uidng bre dodsa siser plwrobdwgsighyoaengl @ss
and al 331 na porosilicate glass me be empl oyed, which are typically known
as #7088 gf GEEHIACYH 787 2E sded omtn ¥ Bl maanpnacphh infprmed so gsishelectrically
substrate _having a light transnission characteristic known as a quartz
substrat e FHYCE" hra¥tyr ‘é’HHE’talﬂ%ﬁ “r’rﬁythﬁée%?ﬁﬂ[ YyePphays &HBFRE@U@%%WQ@@J

Also, a metal wiring line 5107 is formed so as to electrically connect the second amorphous
semiconductor film 5005 to the transparent pixel electrode 5103. Also, a metal wiring line
5108 is formed so as to electrically connect the transparent pixel elecrrode 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 witing 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
asI'TOis formed. 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 merhod 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 carricd our six times, the
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25 After a conductive layer is formed over an entire surface of the
above- expl ai ned substrate 5200, a first |lithography step is carried out, a
resist mask is forned, and an 83 unnecessary portion is renoved by way of
an etching process operation, so that both wiring I|ines and el ectrodes
(nanely, source wiring line 5202, -ate electrodes 5203 and 5204, hol ding
capacitor 5205, and term nal 5201) are fornmed (see Fig. 37A). The

above- descrifigehividd Bge kémrsnandoLligaty afTRE -fﬁg{& )
materials 5 of sucﬁﬂgn eleneﬁ?gée?ggféggﬁé%%?¥%?%+g@q%%a%%gﬁggfb , %?ugn
al | oy whi clhyahotainas wifigy [aDOVE- axphaihred” &l @Al e @hoQf sRldd:icgls Treh 12
contai ns the above-described el enents. Furthernore, plural 'sets of these
el ement s whi ek picel metieatbeédsd brdmcTioldiha caplcidd® 513 theeht, arfl e rnsghSH Rfion

t hese all oys contai ning the above-expl ai ned el ements, or plural sets of
nitride coti@i ning the above-expl ained el enents may be stacked as the
materials of these wiring 10 lines and el ectrodes. Next, both a Cu film
5206 and anot hérshould alsonbs208:dathat fvbemelk amdbolelas slhumeenl witing tige id ned5202
and a term nal portion 5201 by executing a plating nethod (see Fig. 37B)
By coat i ngthhpixebtleaeodd, neeflsictibn tive seoppedutior de G206 ay bhrmied bpgxe@sigtrhace
can be decreased and it is possible to | ower the power consunption of the
di spl ay. Thhetalishegtaphny stgpoliee Wwhen 15 the di agonal size of the pixe
portion exceeds 5 inches inasnuch_as the power consunption caused by the
Wi ring resi st anteilasde sheembodipient bhibe drveciranigwnseicted gf dsilgychip is mounted
particular, this _is aayantageous when the wirings consist of Ti, Ta, W
M, Cr, hh?h%hnéb$6?ﬁP BEg8f or a nitride of these elenents. In this
enbodi nent, Cu is | qyed as the netal film Alternatively, Ag, Au, Cr,
Fe, Ni Tapt, or an /gi?ﬁo “‘o"’fwg‘h‘@%mé‘ AR 40 Has rasRe iR IcBYRed iments Y tiligngshey
film In this enbodi ntt Cu,is %naloyed\ s the ngéﬁl film, Alternatively,
Ag, Au, cresel cipodlistnt iy b Spplicg o spREROTENE et LGRS U BEC SO B
this nmetal _fjilm Al sg, simlar to the enbodi ment 13, each of the
above-desc??b@%hﬁﬁﬁagacturing met hods 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 becone sane potentials 25 to
each otherihﬁﬁ&ﬂnmhpg6yjring | i nes which are used to connect these source
i nes so ag to

In the above-described embodiment 13 to embodiment 15, the semiconductor devices
15 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 characreristic known asaquartzsubstrate 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 cartied out, a resist mask is tormed, and an
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beconme equi-potential may he cut out by laser light (CO |aser etc.) after
the plating process operation has been acconplished, or may be curt out at
the sane tinme when the substrate 84 is cut out after the plating process
operation has been conpleted. Also, a short-circuit ring nay he fornmed by
using these wiring patterns. Next, an insulating film 5207 is forned over
an entire surface. Wiile a -silicon nitride filmis enployed as this

insulating film a thickness th‘igl s insulatjn g filmis selected to he 50
5 to 200 nm™Pr éfbéﬂai%iry"“fbﬁfg““’ ¥ ST g TR &R NG ‘?Lfﬁi‘ﬁkh‘é gt th@lwsm

formed. |t b d that. th at.
i cea to P SR HEGTEHY x%éfs‘ix? gpmagw Ay RD it Rev e o] Syhg
h f d t d
i m “and a0 anearan ST L Rl B Mo fl b Wfﬁﬁ?khﬁus”' e
sem conduct or fTﬂléT%é)%Q% &}Heagvlﬁng nhgkﬂ% CC?Ide§$ﬂl%lﬂngngln[] ac ure(}g rﬁlgg

100 to 150 nm orrre on an entire sur

by enpl 9y'(§fgut:ﬂ%ni@[@¥\@htr§§fe@ﬁequ§&gﬁ gt Wal\m%‘a? ?4? amlng%gm C&F&ma tdc

sputtering nmethod. - An anor pho icoh (' mis

whi | e havi %o@efexgmﬁéa' @lléﬁ‘x%ﬁ% 9? &Qﬁmdmg&ﬁ%ﬁtﬁm %Hcc)aboxlf\éefi&tﬁ féﬁ?&ﬁ

masks 5301 and 5302 are fornmed by way of a second hot o

step, and thgtherffbrél PAEERSBAINhALldMh RISk LéLJt&mMﬁdTnbYaVW \% @P\Id
et ching process operation so as to forma source wiring |ine 5411. As

et chi ng netfel sdfof dhese ARG EcoRhinfi@s (hd AbBle-84S1RinRg cRided oglﬁhﬁlal@l’:bé o@fn?thli@g
nethod i s enployed (see Fig. 38A). In this etching step,

amor phous  sentaiafigubt abofd-tpl5iA08 clesncetrc hed bakrakal acthe ROethler thhanviting
resi st masks 5301 and 5302, an anor phous semiconductor film 5303 is for ned
in a TFID 54ih2s efid ekeupidesel portion. Al so, the anmorphous seniconductor film
5304 is for acd in a holding capacitor 5413. Next, such an insulating film
havi ng a t hi ckiNss, bdfth20Cutfidm2W6nmd sndthen@d fidm 9 atrrpielucn both a source
sem conductor |ayer 5303. This insulating filmis made of either silicon
oxi de 25 oviringline 50hand 1 deminal pitgan BN byseeonthd nglatiag imeghddafper Bigc3TH.
and 5306 which constitute
By coating the source line with the copper film 5206, the wiring resistance can be decreased
and it is possible to lower the power consumption of the display. This 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 conéist of T4, 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, Au,
Cr, Fe, Nj, 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 o each other. Also, the wiring lines which are used to connect these source lines 5o as to

become equi-potential may be cut out by laser light (CO. laser erc.) after the plating process

operation has been accomplished, or may be cut out ar the same time when the substrate
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channe| protection filnms in a self-alignnment manner are fornmed by way of an
exposi ng process operation, while the light is exposed fromthe rear
surface and the gate electrode is 85 enployed as a mask. Next, such a
dopi ng process step is carried out in order to forman LDD (Lightly Doped
Drain) region of an n-channel type TFT. As a doping nethod, either an ion
doping nethod or an ion inplanting nmethod is carried out. Phosphorus is
added as an n-type 5 inmpurity, and while the second insulating |ayers 5305
and 5306 arecuised ader demlasing propus bpyrativehironens80iplarel. 5380, astert-orpedring
Donor concentration of this region is selected to be 1 x 1016 through 1 x
1017/ cnB8 ( Sey I lgrmg@ by ysingekese veirify patteinst er | ayer insul ating film 5311
made of a silicon oxide nitride filmhaving a thickness of 150 nmis
formed by way Of¥ 35 ingHaticnhet Yo farmed opr ap sk erriackaty hils asiligen picride
interlayer .insulating, film5311 may cover the urce wiring line 5411, the
TFT 5412 61*mtlfh‘anwpy<’éi asd&awvﬁia%ﬂyi, . ARBCKRSS A lﬂﬁll%tgwgmléﬁeqsqri@tq kel
Fig. 38C). , _a.second interlayer jnsulati film 2 havin

i cknegs 6200 B e mbgvhthlwv@ﬁlﬁaﬁhgﬁe‘an%ﬁt Figy guiaht oo ik
made of acyylig resi,n,is,formed gn.a first jnterlayer insulatj fjlmb53
T rade of PhUBAPERH it S rraanfy il Bhge T sl Eiatinonen e drsburiyan o
insulatingbnaterial %e of[the achéltc resL .is‘seLectedqaﬁ t he .second

| nter | ayer P PHEUAHE OF £IRIOVAR S RAP IR RFBEO RE RL™ 4 VTR s
enpl oyed as. t.he ~or ganj erial, ~and f Uk re, an inorganic materia
may be se|égﬁgﬁﬁﬂ?ﬁgﬁéé=F§$%“hﬁf@8ﬁ§“q$§ﬂﬁéﬂﬁ% otol i thography step is

carried out, ages ia%anﬁ?{?ﬁo?sﬁ%&ﬁkémﬁ&rt&e m 30k hiGR. aélhic%RE'&s%?tsorl%% | $on,

fornmed by executing a e i ng step. IS contact hole I's enployed so’ as

20 to Qbec)%:i(;eilf&?it)ilyleU)W% nﬁbﬁ%ﬁgfhreg%n\’\‘ilﬁ bAGre dG oAt dnd f?lsﬁl*ﬂ%namws% q

sem conduc m 5307. At e sane tinme, another contact hofe is for

whi ch i's usgfldythgahethblaMdihod GRIMNBELe SREnDOMD RGIRARRGI thOSprtkRdfethbE.
anor phous sem conductor film 53.09. Also, another contact hole is forned

in a term AalarR&phens Sidéh (A0 AlMiiS pRAIFFSmQl, @hils HHSRd ot flm @li8Gidkd 6214y
connect the gate wiring line to the term nal portion 5410 (see Fig. 39A).
25 Subsequert(sye Fig. 37@nsparent el ectrode fil msuch as I TO
(I ndi um Ti n- Oxi de) havi ng
Next, photoresist masks 5301 and 5302 are formed by way of a second
15 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 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 ata 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 semiconducror film 5304
is formed 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 gare elecrrode is,
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a thickness of 110 nmis formed. Thereafter, since both a fifth

phot ol i t hography step and an etching process step are carried out, a
transparent pixel electrode 5403 is funned (see Fig. 86 39B). Next, in
order to forma nmetal wiring line, both a sixth photolithography step and
an etching process step are carried out. A netal wiring line 5405 is
formed so as to electrically connect the source wring |line 5411 to the

anor phous C filmb5307. Also, a5 netal wiring line 5407 is
formed so agﬂbﬁgﬂggy%gﬁially connect the annrphous senlconductor film 5309

to the t t 0 [
forma  So a6 atelbeet PelrEyrhdRe st ﬁamﬁ 3 SPEE e gpmgw?gg 3
to the holgip QaI?fa AGLLOR of 514 %l nﬁh%Pr,%f‘ a"‘foghﬂ:qmﬁtﬂq @h ransl(n% Q505 mm

as to el ect connect e gate the

5410. 1t %@Hbg &la%olomn{wm% E@Hﬁ&ﬁ?l Pﬁl @(' Wb St H@&g 5@%1 nat

stacked layer filmnmade of both a aV| ng a ness

an Al - sTi japliQyy, bhd Phhavid@cednd RiGKNRS
390). In tlhlé rrté?thod for rranﬁ?%lclthrllﬁgg ghgégg%p%%%@agggﬁ%q n(a%ggi\l}ﬁjéglw

shown i n {&BonLIBITHMBOY 236 forklRE. MRk c%@én@ﬁmbh@ﬁ%h@rr&uf)&[s@@!écﬁtﬁttgrbetlh@
transparent pi xel electrode such as ITOis formed. A total nunber of

photol it thPahhmosluejasob&ny%(g@eh}:lsumB)a sem conduct or 15 di splay device is
manuf actured as follows is equal to the total nunber of these

phot ol i t hogr aply,stfepsint@hyéhasdbevefilgesyrl hed: sranufeeatokidagnigt flacthpehind he
enbodi nent 16. That is, after the netal wiring lines are forned, the
t r anspar eathipknek oélﬁbmm@achfe»rlsmbby asy of alflhinsa CVIMBdchodlsnaudtes uhhnul that ¢his
possible to formeither the nmetal wiring lines or the transparent pixel
el ect riddefisuotredsydr IGulmindélnbagl hmamgooefr thheowmawfiaog line gl btibp TRA0SE hee
t he above-descri bed photolithogra steps are carried out six tines, the
transm sspthetpind wemxm61htrhcamdrthdExglvyhrag/cmw@@ﬁ%ﬂar(ubeFlgmﬁﬁhct ured which is
constituted by the source wiring 1;--- 5411 on which "Cu" is plated, the
i nver se st aggdext ppecaririrgarigyer msutzuﬁ@g;ﬁlweﬂoéohawnamashmhn@ﬁ@f o Wiialy
capacitor 5413 thereof, and the_ term nal rtio 5410. 25 It should al so
be noted §HWESPARGNIQ AR CEgATAC ﬂftsﬁ%tmasmméaﬁwéﬁ Oa/iaf—whg Tp§iRds fagmegeen arfirst

interlayer insulating film 5311 made of a silicon oxide nitride film. In this embodiment, 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
matenal 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 electﬁcally connect the source wiring line 5411 to the amorphous semiconductor film
5307. At the same time, another contact hole is formed which is used to electrically
connect the holding capacitor 5413 to the amorphous semiconductor filni 5309. Also,
another contact hole is formed in a terminal potion 5410, and this contact hole is used 1o
electrically connect the gate wiring line to the terminal portion 5410 (see Fig. 39A).

25 Subsequently, a transparent electrode film such as [TO (Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Thereafter, since both a fifth photolithoeraphy step and

an etching process step are carried out, a transparent pixel electrode 5403 is formed (see Fig.
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the pixel electrode, a reflection type sem conductor device nmay he breed by
executing the photolithography steps five tines. 87 Simlar to the

enbodi ment 13, the drive circuit constructed of the IC chip is nmounted

also in this enbodinment. Also, while a liquid crystal nodule is
manuf act ured by enpl oying the technique shown in this enbodinment 16 in
accordance with the respective enbodi nents, and then, the 5 manufactured
liquid crystal nodule nay be applied to the display unit of the electronic
appl i ance st in the enbodi ment 12. As previ ously described in detail, in
t he sem conductor device which is typlcally known as the active matrix
type liquid crﬁg%ﬁ}“HW%ﬁI%VbHEWNb@ﬂ wiyey linkebpthhie tahedooflithigaphwalp and an
portion thereof is increased and the display screen is enlarged, better

di spl ays Cc AHCINES PEPGesRitT R EY CagfHemtt Aanglabisingrling MAP irdorned Wensgowteserically

wring line of th i xel ortlon is |argel reduced, for exa
presegt |nﬁ@HPFHH%ﬁgﬁuﬁﬁ‘gﬁﬁgﬂéﬁﬁﬁz de§h@%0§*K§PgéU§PE@WI@ﬁég?§§07séﬁ%@ﬂ
for exanpl e, a qnal ne of 40 es and a dlaqﬁﬁal | i ne of 50 inches.
While t FS?%EPEWE% hse(ﬁf‘BL HEEHTIGRISTIBEAC WK PR R @ paRE opguctor
liquid cr al t he present |nv i on. shoul d, not limted to -
thg I|qU|é§ﬁ?V%¥)ﬁog$%éF §“H¥ng ghcipds ‘ﬁb %ﬁVPﬂﬁ183H“'Eméggbﬂégnpédan
active natr n ectro m nesence di s al led .
organic i ghéb g%glt% émaﬁ‘éc% §th6‘e§7i eyt BP{egﬁ%ﬁ'ﬁP@ DWW&T% E&ﬁf‘%ﬁfof S:
1. A semc ct dev |er ort i sin

@Q?B’ Rfso rhgt GoRd hﬁé '339% O_s f¢ t L& é_{:[rbﬁlgy §8ﬂﬂ%cet qhit. gé"m

one n-channel "type T |In1t?an3|

the n-chanpglype, &Hé ﬁar i @é;()r@@'??ﬂ@r I[Cs‘l)xgmd' iﬁL(Fg ﬁouﬂ%%?? 91 121 Lahd At

on an insulating surface o rate, an I nsu

sem COW@UChﬁfteﬂlﬁy&&a@iﬂ% 18y IR n%ltﬁ%tff)&qllea Fprﬁlﬁ‘l%\ﬁﬂwélﬁéulﬂg FS'Oer E{‘nqr Lgr
circuit over the substrate, conpri sing at ll east one second n- Channe1 t“lhl
filmtransiTstDoy AR hatink@asickPBs J7500 dDRlay bRied (LOFlS 3096} st or;

In the method for manufacturing the semiconductor display device shown in the
embodiment 16, the metal wiring lines are formed after the transparent pixel electrode such
as ITOisformed. A total 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 s, 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 [TO 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 TET-5412
of the pixel portion 5414 and the holding capacitor 5413 thereof, and the terminal portion
5410.

25 [t should also be noted that when rthe 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 rimes.

87



10 a termnal portion over the substrate, wherein upper and side surfaces
of the source line and upper and side surfaces of the termnal portion are
covered with a conductive filmconprising Cu. 2. The sem conductor device
according to claim1 wherein the source line and 15 the term nal portion
were covered with the conductive filmat the sane tine. 3. The
sem conduct or device according to claim1l wherein the source |ine and the
term nal portion were covered with the conductive filmin separate steps.
20 4. The seniZionbue die caevidiracricldo Fui driyctaarcit &P UIUGHE *éi‘ﬁlct?ﬁ indpEPEBHi ne
conprises a sanme material as the gate el ectrode. 5. The sem conduct or
devi ce accdsalimiit embeditent wherein the source |ine conpri ses a conductive
mat eri al havi n% a lower resistivi tei t han the gatsb el e(ftr_od@. 2!? 6. :F_Ii1e .
sem conduct or A&vi hilerliprdrngal Bodylsismanyiperaidhyenelysu de trilaue shown
conprising the condyctive material having the |lower resistivity than the
gate el ec‘t“r@d%efl‘@og@?er?édléoyl A PFIRCE ﬁ’@a?‘réé‘%é‘?fpe%{ﬁ’ cggn ?‘ﬁWBtbs\éﬁfjc[ﬁﬁl&‘u%or
devi ce accordi to,clajm1 erein the, second n- ,channel thin fil .
transi s?orméﬁﬁpagﬁge‘ﬂ)iﬁ%in%ﬁm meduleima bs QH@fegt@rtllgoﬁ % 4 ‘éog ‘ﬁ@cm’“m
circuit. 5 8.. The ,sem conduct,or, devi]t:,e according to claim1 wherein the"
“h

first n-chammuarce thawn A ineainstot -has a channel formati on regi on
| apped with the gate . elect . j i in
one v dth s Anetaich Qe bFELRYG. rilE SORRARLGLPITRAANEEUABIHRRLES, &

same w dth as THeEY sem con evice dccording to

claiml further, conp %&igng?%i&glﬁ ;&/Jylé'caf'SISRFag?H&@%cEP&-Jne\m@ RV &Fl2PPER MAdIh

the gate PPt Bde “an n reglo partly overlapped wth the gate

el ectr ode YNRLE Melde IRl RLEGhIONE NigfaR sLAREIIEdnlaBRUL bORer Mlplafhiean be
sem conductor "device according to claim9 wherein the first n-

10 realized. Since the resistance value of the source wiring line of the pixel portion is largely
reduced, for example, the present invention may be applicable to such a large-sized display
screen, for example, 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 crystat 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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15 channel thin filmtransistor has three channel formation regions. 11. A
sem conduct or device conprising: a pixel portion over a substrate,
conprising at |east one n-channel type thin filmtransistor and at |east
one source |line, the n-channel type thin filmtransistor 20 conprising a
sem conductor |ayer on an insulating surface, an insulating filmon the
sem conwm&gate el ectrode on the insulating film a driver
circuit over the substrate, conprising at |east second and third re-
channel thin filmtransistors; a termnal portion over the substrate, 25
wher ei n upper|, apgeriicdgdsetbt 86@cOLotpeisaurce line and upper and side
surfaces of the termnal portion are covered with a conductive film
conpri si ng Ca. pi36l portibR. cofprisegriat taadtiob® n-danneletyae cloindiing ttansistoriamd1 1
whergin ;[ e source line . and_ the term nal pog,tio were covered with the
condict B e'°AFY ARG SquRee Jiffe thend-channdl tife talbnitlEn diREEISioTd 60TPESHE: ér di ng

to clai %&%dﬂﬂ%ﬁﬁjf’laﬁ}ftﬁ%ilﬁﬁldﬂ Sur géfmesl&k%f%enﬁh iRﬂ{lﬁﬂilg%(f:i;ﬁgxr(ﬁl gver ed

wi th the conductive m i n separate steps. & sem con r-device
accor di sgmiconeinatomldyervindreegate chetrodeonahk inglatignfilhses a same material as
the gate el ectrode. 10 15. The sem conductor device according to claim 11
wherein the ot GIrGHt oxgnihici Sbstrate; srasising atiaast pag speandcha-chanegler

resisti ity . 0d¢ e i.conduct or devi ce according
to cl ai \r(rl1lu%5ﬁ l\%ﬂ@}@g%ﬁt%{ %gagggéragfe;&ﬁ ﬁ%har}rgelégﬂﬁ)ﬁﬁﬁﬁ‘?églsﬂo& conductive materi al
haviieg the | awerming@bpsition dwertthasusbi@tgate electrode is formed by a
printing nmethod. 17. The sem conductor device according to claim 11l wherein

at | east one vdfergin uppRené sidesutfagesio htheEoNRS lihe aud tpper dnok sidel swifadest he

second %? glet t%'rﬁlgnarl] _p% %‘nn gxl‘e co%%retdh wlivi]thfal clzorrnldtuczﬁeg Ifﬁrg.‘locro%iprising Cu.

2. The semiconductor device according to claim 1 wherein the source line and

15 the terminal portion were covered with the conductive film at the same time.

3. The semiconductor device according to claim 1 wherein the source line and

the terminal portion were covered with the conductive film in separate steps.

20 4. The semiconductor device according to claim 1 wherein the source line

comprises a same material as the gate electrode.

5. The semiconductor device according to claim 1 wherein the source line

comprises a conductive material having a lower resistivity than the gate electrode.

25
6. The semiconductor device according to claim 5 wherein the source line
comprising the conductive material having the lower resistivity than the gate
electrode is formed by a printing method.
30

89




18. The sem conductor device according to claim 11l wherein the first n-
channel thin filmtransistor has a channel formation region which is

overl apped with the gate electrode and a width of the channel formation
region and a width of the 25 gate electrode are sane. 19. The

sem conduct or_devi ce according to claim 11 further conprising a channel
formati on regf-ohh®veriepsugton deviehacganding|tectlriond acherein thepsedongd megi on

Caper v CBPPRAT ' S B R EaRERARET AP Db i ZoPef KPS T 15

wher ei n dgifgifirst re- channel thin filmtransistor has three channel
formation regions. 5 21. The sem conductor device according to claim1 or
11 wherein the re- channel thin filmtransistor of the driver circuit

conprises a el ectrode haying a tapered portion, a chapnel formation
regi 8n over| : ;[g}? Wlﬁoqcﬂ@t%ra‘x%“g‘i’ @‘6‘%‘?&@’@ t&rfagméﬁn "!Vﬂ?i'ﬁm ﬁ’sﬁ ﬁépdﬂlaﬁg‘%t ly
over | appefh W thRi#H has! £CLHLHE fofngdon T&gwﬁfe va.%ﬂ'aBg"fﬁd %itﬂefﬂe(:%ate
according to claim1l or 11 wherein an inpurit regi on at T east “one of
t he n- cledentedet therchanheh formatios regisn hasirgna samewidth ascthe gard slettrode. has a

concentration gradient at least within a range of 1 x 1017 to 1 x 1018
atons/ cnB, which increases as a distant fromits channel formation region

15 increases.g 2 . ' d i.ge acc ' t iml or 11
wheroin at | Sastionem SRR UELRE ARFRERE AT 2, SPufel Flnbelipe
pl unal i tchandel foanagdn terioRtoverlapsel Qfith théQzatd elethods QN GRNEMSIrRY régince
according to claim1 or 11 wherein said sem conductor device is a

t ransmi $8rtn ovgderpadgwith teygatalcleaitndeewho®in Tive gatentleomdde hes adiepersd
accor di %%rt%)nd aim1l or 11 wherein said

10. The semiconductor device according to claim 9 wherein the first n-

15 channel thin film transistor has three channel formation regions.

11. A semiconductor device comprising:
a pixel portion over a substrate, comprising at least one n-channel type thin
film transistor and at least one source line, the n-channel type thin film transistor
20  comprising a semiconductor layer on an insulating surface, an insulating film on the
semiconductor layer and a gate electrode on the insulating film;
a driver circuit over the substrate, comprising at least second and third n-
channel thin film transistors;
a terminal portion over the substrate,
25 wherein upper and side surface of the source line and upper and side surfaces

of the terminal portion are covered with a conductive film comprising Cu.

30
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sem conductor device is a reflection type liquid crystal nodule. 25 26. The
sem conduct or device according to claim1l or 11 wherein said sem conductor
device is at |least one selected fromthe group consisting of a video
canera, a digital camera, a head nounted displays, a car navigation system
alll projectors, a car stereo, a personal conputers, a portable
information termnal, a 30 digital versatile disc player and an el ectronic

gat e appar at us, . f facturi eni conduct or devi ce
dormriatng. R smieOpBRLD e Rtr TRYRE b 608ar) S SRERR RS braf diler
subst r ataid thé esringl portibh Sterk tovbtiwigh tid corNerfive Temf dtiat sAnd timgecond

sem conductor layers; 5 formng at |least first and second gate el ectrodes,

at | east one source line for a pixel portion and an el ectrode of a
term.nal porti,on,on the first insulating.film. .introduci.ng, an N-type
mpuPi ty to do-NEEsenifendycies A aseiting o Flay_@ﬁt ]\ngﬁ_“ilﬁgh? sowiee e
el ectr od@daRe ferfBAN ﬁhd%tiBﬁf%ré cbvERH it M{%,ecdﬂm:d{ibé ¥il %ﬁ's%@érgé&g%x%sg'_ ng 18

tapered portion to the first and second gate el ectrodes

introducing an N-type inpurity to at |least the first sem conductor |ayer

t hrough t he ta%ed ortion of the first gate electrode to forma second
N-type i mpur ilfly TREgCBRCONGHG IR agcqsdingnlo ¢lapurk yheesin fhe sewsadine

sem con t ortion of the second gate

el ectrofﬁl'g%’gfsfe%?ﬁ%%%%??%@r@@%@%ﬂ%ﬁ; plating the source line of the
pi xeb portion and the termnal portion; and 15 form ng a second insul ating
filmcoveri nq the source |ine of the pixel portion and the term nal
portion; and Podkergmucepduston devies acgnsdiniextl clpbmtlilowharsin she seuree linene of

[ ' ' ' | at i fi.lm. hod of
manut ac oy PR oo sV EERRS noP Y SONBP et PePrps g ORI o

and second sem conductor |ayers over a substrate; formng a first
insulating filmon the first and second semni conductor |ayers;
16. The semiconductor device according to claim 15 wherein the source line

15 comprising the conductive material having the lower resistivity than die gate

electrode is formed by a printing method.

17. The semiconductor device according to claim 11 wherein at least one of a
EEMOS circuit and an EDMOS circuit is formed with the second and third n-channel

20  thin film transistors.

18. The semiconductor device according to claim 11 wherein the first n-
channel thin film transistor has a channel formation region which is overlapped with
the gate electrode and a width of the channel formation region and a width of the

25  gate clectrode are same.

19. The semiconductor device according to claim 11 further comprising a
channel formation region overlapped with the gate electrode and an impurity region
partly overlapped with the gate electrode wherein the gate electrode has a tapered
portion.
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formng at least first and second gate el ectrode, at |east one source line
of a pixel portion and an electrode of a term nal portion; 25 introducing
an N-type inpurity to at least the first sem conductor |layer with the
first gate electrode as a mask to forma first N-type inpurity region;
providing a tapered portion to the first and second gate el ectrodes by
etching; introducing an N-type inpurity to at |least the first

sem conductor |ayer through the tapered portion of the first gate

el ectrode to forma second NNtype 30 inpurity region; 93 introducing a

P-type inpuri20y Tie sb@icedaowr SO Rdesinlg 1aygsint hwowaRrdinethet ARG R
portion of the second gate electrode to forma P-type inpurity region;

pl at i ng chaendgd dhincialm tisasistorthas tiyieg shapesl thunatiopteionsy t he termi nal
portion; 5 form ng a second insulating filmon the source |ine of the pixel
portion and the termnal portion; and formng a gate wiring of the pixel

ortion and &1s i i i I e o] L4 tin
p ORHE GethiddRdQELoR d@%eeeaccle‘draﬁfg E70 c%zr% h eoPag %ef%ﬂ%%gg 1-n9

film 10 29. The method according to claim 27 or erein ea
sour ce [chagnalfthin fibmgiramsistgoof thendravet ditvait eymprisds pgate decteatephivéies aa
mat eri al sel(?ct ed fromt roup consisting of Cu, Ag and an all oy

h A, An,
t her eof 1AP56°d PREGHbth Iﬁ%@:g WA LR OYPEEPR ‘Q’Sthvﬂli‘ér&ﬁ?ﬁe?&ﬂ&%@@fice
line of zhh&iny %( P‘?Sh#’gﬁw b@é}ld@eﬁ%ﬂfﬁ‘fee t%%le%tr%ﬂg.e electric potential as
I ne thHe pixel portro

anot her source 0 rough a wiring during the

pl attdbng thereof. 3 1. The nmethod according to claim27 or 28 wherein said
source line of the pixel portion is connected to a sanme electric potential
as anot her ségr B¢ semicapducios deypemogardipg to chidmt hebl§Avhereinramignpiuttyng t he

pl ati ng eof ,..and.t LF L by . laser light after the plating.
32. Ther‘%%@%o‘g1f a‘{%c%g%ﬁ ﬁge\t,\%f ctﬁgi Ilrln%E‘g}H%?l g’énv\ﬁ efrﬁngﬁﬁoas SKr 8 R {he
concentration has a concentration gradient at least within a range of 1 x 10" to 1 x
10" atoms/em’, which increases as a distant from its channel formation region

15  increases.

23. The semiconductor device according to claim 1 or 11 wherein at least one

of the n-channel thin film transistors has a plurality of channel formation regions.

20 24. The semiconductor device according to claim 1 or 11 wherein said

semiconductor device is a transmission type liquid crystal module.

25. The semiconductor device according to claim I or 11 wherein said
semiconductor device is a reflection type liquid crystal module.
25
26. The semiconductor device according to claim 1 or 11 wherein said
semiconductor device is at least 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 sterco, a personal computers, a portable information terminal, a

30  digital versatile disc player and an electronic gate apparatus.
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pi xel portion is connected to a sane electric potential as another source
line of the 25 pixel portion through a wiring during the plating thereof,
and the wiring is cut together with the substrate after the plating. 33. A
met hod of manufacturing a sem conductor device conprising: formng at

| east a sem conductor |ayer over a substrate; 30 formng an insulating film
on the sem conductor layer; formng at least a first gate el ectrode, at

| east ] | ect rod f a terninal £ the first
noul ati g (s BERE N RRR R SEReR Somonfutit BonPe aPBRtrRE The -
seni conduct offoha@latWedsh firfieandfdet8hd S@hRoBliBEbLE ﬂe)%%rﬁévtﬁf dRtrhe;form a

first N-type inpurity region;, providing a taper portion to thé first gate
el ectrode; i dormigga firpt amsulatingolo: wyer theyfirse gnd sedomizetheosbriadagerss or

| ayer throug 5. t he .t aper ed rtion of the first gate electrode to forma
Sorond N ¢y peorRis G T il SaseR itte HbEirant a MRishatt potes Tedr o

por ti on sand JoliGort §hdhAReRRL 02 tefRInAl POrtRSEE B if3Srifh] M covering
t he source Ip}Oneoof t he peicxel Sortieon a grtﬁ)he&?ermlﬁgﬁggg#itloﬁl?ﬁ’and 10
form ng a gatetrbdurenghintMaypd xepuptyr to enlaandtle Smtsemidondactdr layelr withr

circuit on_. the second insulatjng film_34. A nethod of manufacturing a
seni confR& st 2atssleeredsmay 2 8135k 10 form aitigt Nrtypeampurtstagiebnduct or | ayer

over a Subst st inkds LA BoRlal AWML Gd WAL LBISEINEORIURRILL aver:

form ng at ast a ectro eas ne source ne a an

el et r odietrodifcigg beNMtied iraputityod @nlchttethbl fist séMiddndliétdd 1aydrithrduih @duci ng
an N-type inpurity region into the sem conductor |ayer with the Tirst gate
el ect r otrPesRd portigsiotithe fiusirgade electrodnite foren pspeand Y-typgimpuriporggioni di ng a

tapered port ii&?o&u%iﬁghg It-it§pset in%%[r'letyetloet%te rs(f):ggﬁd semiconductor layer through the
tapered portion of the second gate electrode to form a P-type impurity region;
plating the source line of the pixel portion and the terminal portion; and
15  forming a second insulating film covering the source line of the pixel portion and the
terminal portion; and
forming a gate line of the pixel portion and a source line of a driver circuit on

the second insulating film.

20 28. A method of manufacturing a semiconductor device comprising:
forming at least first and second semiconductor layers over a substrate;
forming a first insulating film on the first and second semiconductor layers;
forming at least first and second gate electrode, at least one source line of a
pixel portion and an electrode of a terminal portion;
25 introducing an N-type impurity to at least the first semiconductor layer with
the first gate electrode as a mask to form a first N-type impurity region;
providing a tapered portion to the first and second gate electrodes by etching;
introducing an N-type impurity to at least the first semiconductor layer
through the tapered portion of the first gate electrode to form a second N-type

30 impurity region;
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introducing an N-type inpurity region. into the sem conductor |ayer through
the tapered portion of the first gate electrode to forma second N-type
inmpurity region; plating the source line of the pixel portion; 25 plating
the termnal portion; formng a second insulating filmcovering the source
line of the pixel portion and the termnal portion; and formng a gate
line of the phttefugine @ Briypsmimpuabyiathy sesend pemienmidustordayeuihrowgh thene

second i [ ' t.h according to.claim 33 or 34
wher ei n tgéécfh&gp H&%bgfyﬁrsggm%?%%éeo% &%ﬂr%t 3513? f’&%ﬁ(% RHYYRELer mi nal
portion conprple®iss Bie doRASS Ligef MRt Akédporishect ed fromthe group consisting
of Cu, Al, An, Ag and an alloy thereof. 5 36. The nethod according to claim

33 or 34 whemdtingticdenvipatpottione of the pixel portion is connected to a

sanme_ el ectri ofenti al .anpther_source line of. th pi xel portion
Shrotion o vt AP EES sReoh RS R i et ohges inh & HhBIAERIATHPR G ¢ o

cl ai m 33n@terdAnyiRir8bi; & d source line of the 10 pixel portion is
connected to a sanme electric potential as another source line of the pixel
portion throdgtmagw gategviding oftheexgl pirtiog ander @afrce Hnd of edriverioi@uits cut
by |aser Li ght fter the plating: 38. The nethod according to claim27 or
28 wher &PhE 3FEPWGIFUAtNg fdMof the 15 pixel portion is connected to a same
el ectric potential as another source line of the pixel portion through a
wiring during the plating thereof, and the wiring is cut together with the

subgor at e af 26r Thhengthad ae@rd 3. toAlsieiD ¢ 0ndgcisreiteadcher BERAITE Me 30 a
pi xel portion over, a substrate, conprising at |east one p-channel thin film
t ransi stlf PR nortipe and Hsetesminad qrfigs: comprises a material selected from the

group consisting of Cu, Al, Au, Ag and an alloy thereof.

30. The method according to claim 27 or 28 wherein said source line of the
15 pixel portion is connected to a same electric potential as another source line of the

pixel portion through a wiring during the plating thereof.

31. The method according to claim 27 or 28 wherein said source line of the

pixel portion is connected to a same electric potential as another source line of the

20  pixel portion through a wiring during the plating thereof, and the wiring is cut by
laser light after the plating.

32. The method according to claim 27 or 28 wherein said source line of the

pixel portion is connected to a same electric potential as another source line of the

25  pixel portion through a wiring during the plating thereof, and the wiring is cut
together with the substrate after the plating.

33. A method of manﬁfacturing a semiconductor device comprising:
forming at least a semiconductor layer over a substrate;
30 forming an insulating film on the semiconductor layer;
forming at least a first gate electrode, at least one source line and an electrode

of a terminal portion on the first insulating film;
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a driver circuit over the substrate, conprising at |east second and third
p- channel thin filmtransistors; and a termnal portion over the
substrate, 25 wherein upper and side surfaces of the source Iine and upper
and side surfaces of the termnal portion are covered with a conductive

filmconprisin gll 40. The sen conductor device according to claim39
wherein at | éagfp wriBg on NalyPEEMDEriEY regipn it thenscabivosdwiter layer vt drored

Wi th thes3PEARtAndd s nbsk APrHRAN R B R Thhe ApRistors. 96
providing a tapered portion to the first gate electrode;
introducing an N-type impurity region into the semiconductor layer through
5 the tapered portion of the first gate electrode to form a second N-type impurity
region;
plating the source line of the pixel portion and the terminal portion;
forming a second insulating film covering the source line of the pixel portion
and the terminal portion; and
10 forming a gate line of the pixel portion and a source line of a driver circuit on

the second insulating film.

34. A method of manufacturing a semiconductor device comprising:
forming at least a semiconductor layer over a substrate;
15 forming an insulating film on the semiconductor layer;
forming at least a first gate electrode, at least one source line and an electrode
of a terminal portion on the first insulating fiim;
introducing an N-type impurity region into the semiconductor layer with the
first gate clectrode as a mask to form a first N-type impurity region;
20 providing a tapered portion to the first gate electrode;
introducing an N-type impurity region into the semiconductor layer through
the tapered portion of the first gate electrode to form a second N-type impurity
region;
plating the source line of the pixel portion;
25 plating the terminal portion;
forming a second insulating film covering the source line of the pixel portion
and the terminal portion; and
forming a gate line of the pixel portion and a source line of a driver circuit on
the second insulating film.

30
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35. The method according to claim 33 or 34 wherein each of the source line of
the pixel portion and the terminal portion comprises at least one material selected

from the group consisting of Cu, Al, Au, Ag and an alloy thereof.

36. The method according to claim 33 or 34 wherein said source line of the
pixel portion is connected to a same electric potential as another source line of the

pixel portion through a wiring during the plating thereof.

37. The method according to claim 33 or 34 wherein said source line of the
pixel portion is connected to a same electric potential as another source line of the
pixel portion through a wiring during the plating thereof, and the wiring is cut by

laser light after the plating;

38. The method according to claim 27 or 28 wherein said source line of the
pixel portion is connected to a same electric potential as another source line of the
pixel portion through a wiring during the plating thereof, and the wiring is cut

together with the substrate after the plating.

39. A semiconductor device comprising:

a pixel portion over a substrate, comprising at least one p-channel thin film
transistor and at least one source line;

a driver circuit over the substrate, comprising at least second and third p-
channel thin film transistors; and

a terminal portion over the substrate,

wherein upper and side surfaces of the source line and upper and side surfaces

of the terminal portion are covered with a conductive film comprising Cu.
40. The semiconductor device according to claim 39 wherein at least one of

an EEMOS circuit and an EDMOS circuit is formed with the second and third p-

channel thin film transistors.
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