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THEREOF BACKGROUND OF THE | NVENTION Field of the Invention The present

invention generally relates to a sem conductor device including a circuit 5
constituted by thin-filmtransistors (referred to as a "TFT"

hereinafter), and a manufacturing nethod thereof. More specifically, the

present invention is directed to such an apparatus typically known as a

1 aul 4 cssiebidneRt ApRAPEITEEUANIRIRNGEAEIUEING X9 ALl ks mount ed)

or the like, and also to an electronic appliance i ch nmounts ereon such

a liquid crystal display or the like as a conmponent, and is further

directed to a manufacturing 10 nethod thereof. It should be understood that

a term "sem conduct or dpuicgesROWNPESEFaliiEofl\aychi@agpar at us, or devices

oper abl e by using sem conductor characteristics, and thus, all of

el ectroopti cal apparatus, sem conductor devices, and el ectronic appliances

correspond to sem conductor devices in the specification of the present

i nvent iFaid ofl BheDesentiphi on of Related Art Very recently, a specific

attention has been paid to such a techni que capable of constituting a

t hi n-fil m Thapséesshoinvedidn gendiillyerebingd ioyisagii@nslediot dedue trietuditig Acifrddim

(thickness thereof being several nmto several hundreds nm which is forned

on & substtitated HyakinnGlnamansisols dtefargedsand €dd T Herandftdrmand amsirsfansriag e

widely utilized in various el ectronic 20 devices such as ICs and

el ect r oephod dhereglp aviatampecifipalpyathd praseant inteneoe indiecgtd ongicemengsr:ttos

rapidly develop these thin-filmtransistors as switching el enments of inmage

di spl ayyrapplirrarn acenbiewiti avanll displpy goparagsy raleldilspidy ngevinedlare known

~as image display apparatus, Since high precision inages can he obtai ned,

| ar ge ASEed &f thedikiey angraispitr apypectfonie paplince aykjch Flowgits gleasoriedinces ar ¢

usual Iy enpl oyed, as coppared with passive type li,quid crystal .display

devi celiaviiratalstisolayeorht ik a1 g psar iy KRl diSHyo Qanedi i e

piﬁ I elq%%{a?esfarranged inamtrix formarc driven, a display pattern is
f or'ted "6 SPt'ay screen. More specifically, since a voltage is applied
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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 substrare
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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10 precision, high aperture efficiencies, and high reliability. At the sane
time, inprovenents in productivity and also | ow cost are strongly required.
SUMVARY OF THE | NVENTI ON I n accordance with one aspect of the present
invention, it becones possible to provide a sem conductor device capabl e of
realizing | ow power consunption, even while a display 15 screen is

enl arged, and also to provide a nethod of manufacturing such a

senmi con HidBV £8icel N AGSS i t spect of . the invention,, a
sem condickat 48 gec 1265010006 ML L OB ASPES ALIGLTERLLON, 8
a surfaggypl, javseu rIﬁ%n‘é\ﬂc{ilf@&ah‘if‘@/pgisiqtﬁigﬂrﬁ%%l d&gh&'d@pic%.Ssirpgc%(%g g %Egtrgé{%bh:"’gyz 0

of a pI ati ng process operation s ower es| stance val ue 0O

source Whh&Ql ihiatBa RGSRUECGE WA | ngiagrﬁﬁtt%fn i% e Rl BYIET QR JBR (RS
manuf actured at a step different froma step for manufacturing a source

Wi ring Ladegicaflyaidtel ¥ 9okhdCliabpRAY bbQRenFUEANRE] pBLEELFRHES 1R B JuBk P nal
portion of this display device nmay be processed By a plating process

oper &t i elacgod@sotespopdigerAiiestist @UCHxMabBErdReNRAld chBl NGl sRhAY devi ce
according to one aspect of the present invention, while a wiring 25 line

bef or e beiwegn phatebe tédbpikeldiadrdaly aundirhg chiaeselo®: rirte¢ bplic Al rhbiflaefl, & gate
el ectrode, a 2 surface of this wiring line may he preferably processed by
a pl at i dgtphiseessalopeddtiionmse basedognizod o3 & despheywaoermby i REwetne. As a
material filmwhich is processed by a plating process operation, it is
pr ef er abl e ¥hiknptloycsweohamixmmpeliqet chistabdisplay dgviees ooveidalesiedimnaousal ue
than that of the gate electrode. As a result, the source wiring line of the
pi xel potlds sHongyeBandoorraseshd forwntargigs Hispley bavimyg:=ca. drofor eslistahe
_value, because of the plating process operation A senm conductor device
havilRg Pleisios: Bishmertrorriticisnsies pod Aighsreliabibtyo Seghi pamp enepaepiovemeion of
the present .invention: That is, the sem conductor device equipped with a
TFT confd R g A1 Aunlaiqast aeayoneldedeicon an i nsul ating surface, an
insulating film210 formed on the sem conductor |ayer, and a gate el ectrode
formed on the insulating film conprising: a pixel portion equipped wth a

first n-channel type TFT ] N ,ne, the surface of which
is covered by a naterial gﬁ%ﬁ?ﬁﬁ@*ﬁgygiﬁ%ﬁgyhﬁggttfance val ue (or
resistivity) than that of the gate electrode, while surrounding the wring
line made of the 15 sane material as that of the gate electrode; a drive

cireuit eqyhRPesdthddlyith ShE SHbee SFARSEEUSGE SRRt R BnRSEORIOSIAAE! tyPe
a semiconductor device capable of realizing low power consumption, even while a display
15 screen is enlarged, and also to provide a method of manufacturing such a semiconductor
device.

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

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

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

25 line before being plared is formed by using the same material as that of a gate electrode, a
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TFT and a p-channel type TFT; and a term nal portion, the surface of which
is covered by a material filmhaving a | ower resistance value (or a
resistivity) than chat of the gate el ectrode, while surrounding the 20
wiring line nade of the sane material as that of the gate electrode. In the
above-descri bed sem conductor device structure, the above-descri bed
material filmhaving the |ow resistance val ue contains at |east one

nat eri alsut@kabyt ﬁmtrammgmﬁ%l e PloferAbly ph8ees@U B @hd x@(ypﬂhstbhe@eu@henelmt S.

Al so, a sem conductor device) according to another aspect of the present

i nvent i ow, foh rhe sdieat uiesh byc.sneh daeafl ReN@HEhoL peevice hedwlpped,Mtdh a
TFT containing a sem conductor |ayer formed on an insulating surface, an
|nsuIatungrﬁmhnnfenneﬁrdm,hhansEWuﬂohdUﬁmQhaﬂ@MEhawﬁ@di@m@ﬂ&ﬁmﬁh@ptﬂade
formed on the insulating filnm conprising: 3 a pi xel portion equipped

wi th a fihastrha-@hbnpet ctegpeddFRs haviubg e Sourcering tinngf thenexsllpoedud say
processed by a plating process operation; a drive circuit equipped with a
C|rcu§t1%@ﬂ§¥ﬁweb@dwmﬁgdaﬁhhanaeedﬂdrﬁmﬂhannGHU¢yp21mﬁtﬁahdpﬁnmgqhannm
type TFT; and 5 a term nal portion which is processed by a plating process
operatldweﬁﬂﬁﬁthe above-descri bed sem conductor device structure, both a
surface of the termnal portion and a surface of the source wiring |ine of
the pixel pdt P?TB}‘EO&%C‘@&@EY@%I h@yma thiibslov-rengigaed s uetupmiselischesedin ¢he

mai nly cont ai ns g, n alloy of these elements. Al so, in the
above- eiB?%lfa ?PéH’“s%ﬁPE sttt bt cimearcEasts dod HIRICONBIROT dryiqegminpat with a
portion the. source wrin f the Ixellﬁﬁrtlo are separately

si mul tan 5?9“5}‘8@&%18&089 e AR pPogess g o pgiating fin

plati 9+, roc source mnrl I|n corre s.to s
b1 ot 1 BERESE e SR e Blet o HESERG R eaha e weplarngdibnar o
t he gate g{egﬁ{ode Al so, the platlng processed source line is fornmed by

way of a pP IPhg process operation, and further, corresponds to such a

wiring line rbﬂ/é[ Bgrtﬁ) %N? Id%vﬁﬁglﬁ?&}t%n%%n\{l@l tgrge ddt 121[\!11%;3 :,ourée 1r91 e

el ectrode. so, ove-expl al ned sem device st ruct ur &,

CMOS ci rtHé'isﬁrfﬁ'&y?fb‘?vhmnﬁtd?%gxteﬁdo Y n%@tﬁe)iyigl %eﬁaQ»Q:q M&QR«D:”@&UEVB? TFT

and the p-channel type T ove éscrlbe sem conductor

devi ce $ididiftdy] har i bf FIRL gfie EQ@&B&& WR uTIF -Ean'ﬁ% tBe gé}hﬁa ﬁh@%{ardg%? aha”d a

channel formi ng region which I's overlappe t e gate 20 electro

mhlIg;aSmmghmn@ﬁmggehghﬁnneba&gﬂa&ﬂgereglon |s |dent|cal to a wdth of the
gate el ectrode. Alternativefy, in t he above-descri bed seni conduct or device

structure, hhieivkicisticRgaippeaslidt y pRcdiFfollsiceeddat iR lactslig-chamMhdlgyge t aper
portion, a channel formng region which is overlapped with the gate

el ect r od@)l amtla prchanpul dypy THEgGiaad which is partially overlapped with the
gate electrode. In this case, this first n-channel type TFT nay be 25
preferably asteiodl portionpihe sgebe: sftwhich ir@vhe by tbreml 6mahaeingfadowi:ng
regions. Also, in the above-expl ai ned sem conductor device structure, the
n- channgdsistase VAR Gir 2 hesisdvityletheinrdat of thectardedcarodat ehid sotogdlinhdvi ng a
taper portion, a channel formng 4 region which is overl apped with the
dat €0l éf@wg)b!ee mare oarhd yaper inaieriabed bat ahiheigarselperedaal |y over | apped with

t he gate el g Al'so, in the above-expl ai ned sem conduct or device
structure, F APpye- -desseibad semicepductor device structure, the above-described material

or

film having the low resistance value contains at least one material mainly containing Cu,

Al Ay, Ag, or an alloy of these elements.
Also, a semiconducror device, according to another aspect of the present invention,
25 is featured by such a semiconductor device equipped with a TFT conrtaining a
semiconductor layer formed on an insulating surface, an insulating tilm formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:
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in an inmpurity region of the n-channel type TFT is defined within at (cast
arange of 1 x 10'' Sto 1 x 10'S/cnB, and a region having a concentration
gradient is contained. A distance fromthe channel formng region is
i ncreased, and al so, inpurity concentration is increased. Furthernore, in
order to obtain the above-descri bed sem condutor device structures, a
sem conduct or devi ce manufacturing nethod, according to another aspect of
t he present 2ipi@ppiEm equpfalavioh edirsyn-siwomechtyme{Hddhfong manutactung hge a
sem conductor device provided 10 with a drive circuit, a pixel portion, and
a term nalichsmpeserbahpiansapadesomuricice, conprising: a step for forning
a sem conductor Layer on the insulating surface; a step for formng a first
i nsul ating PidrveSHCeRicduipest coHuuEtrevit cagrsructed &ftlwph popcdnt richgnaclfivpst
gate el ode, a source wiring line of the pixel portion) and 15 an
el ectroﬁ%ﬁ?“fﬁ@"i@ﬁ‘ﬁ‘fzhgwaﬁ—fgia&ﬁ on the first insulating film a step for
addi an inpuri.ty el ement capabl e of, applying an n-type into the
sem rckgnductBt[erlnﬁg}%lﬁorﬁﬁ?lwé“&h W???femtﬂgp%wé%??o&a@ WPE'P98d as a mask) so
as to formann %%ge_dfir%t‘ i_mpur i ‘}e/ recgi on, a ste for‘e%chig t he _fi[st
gate el ect r QHE EEOLS IEETRE! i IC?‘&‘% GOLEMGESHIC B Lotk RFTGF OhdY TR YA
i npurit e | e, of applying.an t ype t hrough t he t,aper,position of
the fir ?ﬁgog}e e %%@?gagtﬁeﬁ?%teghen%lﬁ? ec(?)f?% 1§ Slrpqr%{?ré rescgv‘érsed?% %‘Bﬁ}ﬁ‘é{h n
type se I N gi. Q.- {,N0 AN I [ el enent capabl e
of "app §nE o Al ROk Bikin BhEld OO REA SR TP bR E BN er B oue
into the sepyLORAYELL OfholA%E laﬁl%das%n{igorfcfﬁ'&EBrad@iéeyP(ﬁh&§rc', R TchY téﬁﬁi'ngp; e
step for performng a plating process operation wth respect toboth a
Surflj@cef@tftidnh:ﬁuﬁ% SR GARG LADSE e SRE Rii6h aROEILPRIBNGr @ni ahaaﬁ_lyof the
termnal portion; 5 a step for formng a second insulating filmwhich
covers BRicBssbiaySEer giacink irB@ s logsra%ﬁt hehpi pigln PELLQAT abGkcE heirkerimnal
portion; and a step or_form ng both a date wiring line and a source wring
l'i ne of cém@pdhdy@® such@Uilhi®hptdeesse@ 4Rtk liRsWhahiinhalle bMhSsaMSBaredial as
sem conduct or devi ce manufacturing nmethod) accordi ngto anot her aspect of
that of the gate electrode. Also, the plating-processed source line is formed by way of a

¥

printing process operation, and further, cor%:esponds to such a wiring line having a lower
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 idenrical to a width of the gate
electrode. Alternatively, in the above-described semiconductor device structure, the first
n-channel type TFT has a gate electrode having a taper portion, a channel forming region
which is overlapped with the gate electrode, and an impurity region which is partially
overlapped with the gate electrode. In this case, this first n-channel type TFT may be
25 preferably made of a triple gate structure having three channel-forming regions.
Also, in the above-explained semiconducror device structure, the n-channel type TFT

of the drive circuit includes a gare electrode having a raper portion, a channel forming
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the present invention, is featured by such a nethod for nmanufacturing a

sem conduct or device provided with a drive circuit, a pixel portion, and a
term nal 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 wiring |line of the pixel portion, and an

el ect r ageorobhiches swetlappal wpbklid @ic elactrbée, hhd st irhReth atdingwhichm padsityep for
adding an inpurity el enment capable of applying an n-type into the

sem conderttpped vayterhe gald tlectrbd: first gate electrode is used as a nmask) so
as to forman n type 15 first inpurity region; a step for etching the first
gat e el ect Abdeirgbe aboteoe fioaimedsdnaipend oot devite saustue ifprriaddnngn@nidimpuri ty
el ement capabl e of applying an n-type through the taper portion of the
first getreinglueoy raie ofho ntdhensehiypohdics driiedyerhisat lassthoadgranlanlOY t ype
second inpurjty region; 20 a step for adding an inpurity el enent capable of
appbyi gl & 18- foppeandy wagm haveng apewcepurtiomgradient eoniaigtl. dadistascebprode
into the sem conductor |ayer so as to forma p type inpurity region; a step
for exewghangehfosming regiopripawsensepangidlon PRy cOspREatCR 3 lguedsade of the
source mﬁr%QSQIine of Rﬂg pi xel portion; 25 a step for performng a plating
process opEYARGTEIPTGIIR ATdes spelipin e abavsr deseabeskserpeonder FiTHaYicoHFeTEIS, a step
for formn second insula%' overs b rce wring

a _ ing filmwhich th the s
| i ne of 3@™ OF‘I'luléCth %‘11‘3‘3;}?3?‘9? AHUERg “fq%o‘i‘vé’f:ﬁ‘?" H18 tB@PE’ﬁBﬁﬁ?SP&HHOfZIE‘E‘Péﬁ“Ffor
formng both a gate wring lin gpd as uce.mﬁang Iige quthg dri%g
¢i r cui TYBRtOAS BaeSribY swhipanithod Frrantias i sbUebRCEr s sEhShduct or

. devgce %ﬁructurqf bot h th_above-de cribed § sourcegy@rin | ine of the
pi X8 BEPtT SRVEREEEr i HaT BEFPRoAT A SRR 407 e 8 by éﬁ%%lb&iﬂon lith a
naterig#nééﬁ .mai nly contai contai ni ng-"~zg Cu, Al, Au, Ag, or an alloy of
t hese élenents. Also, in the above-expl ai ned sem conduct or device

SLTUCLUT S, Bho 0Bl T REARER Sy APRE AL D iR B LR, QQUr c€ Wi Ting 1 nes

of the pixel portion &re connect to each other
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 che 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 5o as to form a raper portion;

20 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;
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 line of the pixel portion and a surface of the terminal portion;
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using a wring line so as to become the sane potential. This connected
wiring line for the 10 equi-potential purpose may be cue out by |aser Light
after the plating process operation has been carried out, or may be cut out
in conjunction with the substrate at the sane tinme after the plating
process operation has been carried out. Also, in accordance with the
present invention, the drive circuit may be forned by enploying an NMOS
circuit conssrpétrddrioingal secofd msabhangélm tipd TREs bodndhetsherctREraf likdet 15

pi xel portion may al so be forned on the sanme substrate by enpl oying an

n- channéhe pixpepTETN avehe ammiMI$ciiouirt! i s formed by combi ni ng n- channe
type TFTs with each other, there are two cases. That is, as shown in Fig.
23A, such ansWMEE formaui hoths dor wethedineconlbi winng eninaticené e dypecifriTs wi t h
each other (will be referred to as an "EEMOS" 20 circuit hereinafter),

wher easadh¢ mfoadiedlatngilg. 23B, such an NMOS circuit is formed by
conbi ni ng an,enhancenent type TFT with a depletion type TFT (w Il be
refefred to &% aprmiepmbsrotieden mamepeupae mathod Tecordmrraanarher batht ah
enhancenent type TFT_ and &‘depl tion type TFE in %Hdistjnguishablf manner ,
ei ther SHCHCEHNETHIH™ (Dicatera wucghaglﬁﬁb% I HEMPAGIIAG St O IEUB XV of
t he perﬁodic taQ%g ar, anot her elenenbﬁéfreferably boron) belonging to G oup
XI 11 of "t He® Per] Math gy Ty e PpF 1P AP TIBI P LB LRI i ch
constitH} S. qxggaqﬁgy formng region. 7 Al so, in such a display apparatus
whose disﬁﬁgy ard&'s small, in the case that a drive circuit is forned by
such an N | ECU e of. n-channel t TFETs. . consuned power thereof is
| ar ger thgﬁ§gﬁgé%§?&3H%%ﬁéHEF?QQECQHI ?h&égﬁ?“PHﬁ%“%ﬁvg%‘rve i dea of the

preqent | nvegkh el ERYiRCCATEIRAGLLE HIR L% ALLERI R i40e case thal a
a di splfay 5 a large size.

di splay area o apparatus is herefore, there is
no probl em agef @ri¥BMRIgCONSUIRL bEBtrbﬁEé%! shIR% wRrifle fike bpfhlé YiRE ggﬁg&aﬁ,w&dhw ng

a large screen size or a television ving a large display s . Al'so, in

accor dapeeleWirbie aNdfehermaaPsstiodfon dhe MEgagMiddwantion) all thin film
transistors that constitute a gate driver circuit and a source driver

circuit ovey stdpefddi siliay asubspiale:le@ndeapmie oofappVe ahl &g irlih: B

N-channel thin filmtransistors) as well as all 10 thin filmtransistors in
the pi x@mipeidicest [bgirnghit dhdinedacd dedtrddel iidedan sinsdskf . askd fdre O8GRI € to

use an externally connected I1C chip in addition to these NMOS circuits,
espéabi afilsyingsuréty pagidbn;or a whol e of the source driver circuit. A

sem conduct or devi ce having the bel ow nentioned structure is disclosed in
t he 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 2 p-type through the taper
portion of the first gate elecrrode 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 o 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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specification of the present invention: That is, the sem conductor device
equi pped with a 15 TFT containing a sem conductor |ayer forned on an
insulating surface, an insulating filmfornmed on the sem conductor | ayer,
and a gate electrode fornmed on the insulating film conprising: a pixel
portion equipped with a first n-channel type TFT having a source wring
line, the surface of which is covered by a material filmhaving a | ower
reS|stanﬁqymgkuaﬁhh@mjHQQRHQQHQPOQQ%Agﬁ@e el ectrode, while surrounding the
wiring line made of the same material as that of the gate electrode; a
drive circuifceeuifpRadg Wity saeivigHi lin€ QRS hsuGiedi9fe Rt B e SRRORGC i
n-channel type TFT and a third n-channel type TFT; and a term nal portion,

t he surdmde etomhishiakiaegidvered by a material filmhaving a | ower 25
resistance val ue than that of the gate el ectrode, while surrounding the

Wi ring |indnnghdenbofecilherdadscmaioadi:ador alsvichatruofure hie tgathe @hectieadded! n t he
above-descri bed sem conductor device structure, the above-described

mat ebi adou8e wifing hnhatihegitdieottow ardsi:shimnbe r(ine siahimithy)radbyuengonnai ns

Cu, A, Au, Ag or an alloy of these elenents. Al so, a sem conductor device,
accor disnghtonaworhm aspar towtirtteCpr Abeht, Anvenniadoy of hdsealeureds. by such a
senlconductor devi ce equipped with a TFT containing a 5 sem conductor | ayer
formed on ahsprigshagbens-eumsinedsenigondraupndevigs TIUCHITE ot péwrtmerocus

sem conductor Layer, and a gate el ectrode fornmed on the insul |ng film
conpr i STREERTIGD %5?9@6[1 € BAFES Hﬁl%hkﬁﬂpﬁéahw*t‘ﬁ ROTHPR 8¢ (KA ea§petheEPY havi ng
a source MArlng— line which is processed | ati ng process raElon a
drive ISFELA PUESUIBDEIS | PRCANG fecame Rﬂsﬁgﬂlu OBRCHBY R EnE KR the

channel e 10 TFT and third.n- ch FT; and a ternmn
portd orf%.%ﬁfﬁﬂgpﬁ f88§‘s‘§é‘d b PRI R sl B g e Pﬁ%ﬂﬁ*@n%s

above- qucr ) ju q& or device struc tg gg %}q{g [Hrf ace &
ter m nal““Poft i%r% é d“éay T A8 O OPHE S 6™ CPPGT e 6%3%8‘% .
RO O S EGASERA e 8 03, HL AT RdPagl o et erial uhi e nly contai ns

above- expl al @@qnsa%&éag &“&&Hrthgﬁ}’ésﬁﬁt %H&&'ﬂrtﬁéhn‘@@%l‘rc&?%aﬂﬂe@oﬂﬂbd gprtion

and the sourcé W ring Ine e plxe portlon are separate
employing an NMOS circuit constructed of all of n-channel type TFTs, and the TFT of the

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

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

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

by combining enhancement type TFTs with ecach 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
"EDMOQOS" circuit hereinafter).

To manufacture both ;1—1; enhancement type TFT and a depledon type TFT in a

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

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

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

torming region.



si mul t aneously processed by the plating process operation. The

pl ati ng- processed source wiring line corresponds to such a

pl ati ng-processed wiring line which is obtained at the sanme step as that of
the gate electrode. 20 Al so, in the respective sem conductor device
structure, the plating-processed source wiring |ine corresponds to such a
pl ati ng-processed wiring |ine nade of a nmaterial having a | ower resistance
val ue (or a’\besinstichiatdijplohappardtat whbsd thieplgaten éf wetil odehe Alss ohartahiiw ri ng
|l ine made of the material having the |ower resistance value than that of

t he gat éir@ligigforane byayclben PoYmSdiicnitsuah o nrdnner! whai Faf teensanéd powdras
been formed by enploying the 25 sputtering nmethod, this sputtered filmis
pat t er nB¥reAlt lergsatharethpr of ACMES Girrgit iFheveray. the ihonped itgyﬂ ofalye pfestihe
printing nethod. en the wiring line is termed by executing the printing
met hod, TYCRBPRIMAFUPHSEMCoPa RALREY wlgche edycan: tot a Apeley aren elbedisotavt he
sem ¢onduct or Qevice_strR,tures, either an EEMOS circuit or an EDMOS

i r et t TR o SEpll GETRTCt IETS B BRI HEBHARA EY T/ STEPUERAR tReT i r d
n channgl %yﬁe TFT. Al.so, in eagch of the above-descri ed,senicon_ucior
devi ce SEPTCIR BBE ARG YT BIgh SHHRER SEY b A FEVISWRS A ke dotgr diplde,
and a c el rmng region which is overl apped with the. gat | ect r ode,
whi | e abl&\%li} thE)S?' Haordined “"\r@gr%oﬁ%ﬂraé’a‘?%ﬁ)?i‘g" Pyt Rar o T e Tt ¢ he

| ect ode. | - i hed sem cond device,
gate e ggﬁsqsgﬁlg t?ﬁ &%Btl%ﬂﬁé%éﬁag)l?\\éeg‘ ec?z%ﬁ fnd9%on U FRAE 191?&% 8\663\/[%}%@{535‘3’61

structure, Irst n-c owns a gate el ec

t aper F%%Eﬂrﬂgmﬁb‘é @a@@%!fmtﬁa&u&wigm#s mﬁn%ﬂnmf;ﬁ eﬂsaﬂgea%xy@utamhe
e, an gl on Ichi1s partially o

gate electro an inpurity regi erlapped with

the igat @ehpet N $Re pix i 3 gdits hR 68 KL RLsidgvi ce
thegatgeliecthads '%%Hl pi @Iﬁﬁ%ﬂn%&w@?ﬁ‘éﬁzgﬁ%@'ﬂﬁhﬁﬁq t&%@sﬁqgﬁgggqa gla;“e

OIS
structures, the n-channel type TFT e circult rnc

el ect r adeishayieRgrAalhaRBhePRUIT U hip fh SNBAGE Lo fHREMNNIOS UL BRs, W& i Ss o
overl apped with the gate el ectrode, and an inpurity region which is

parti algayr di5a ahele @phedowntct Hrivhecigakie el ectrode. Also, this first n-channel
“type TFT may have three channel-formng regions. Also, in the

above- expl & sedicsadiconducicothadriyi de eldwietditdned BRUE duky isCRgeRUriatden in
an inpurity region of the n-channel type TFT is defined within at |east a
range obedtficatitd of the ptesendDivBhdeot:) Tlends,ahe sghieondavoméevaceccopagiidrath on
gradient is contained. A distance from 20 the channel formng region is
i ncteaskdl camirihg o semivpudutyr Cyac&mtmedonem insulatey @aied, an insulating film
formed on the semiconductor layer, and a gate electrode formed on the insulating film,
comprising: o
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 marterial 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 marterial 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.

[n the above-described semiconducror device structure, the above-described marterial
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Al so, in each of the sem conductor device structures, the first n-channel
type TFT may preferably owmn a plurality of channel-formng regions. A
sem conduct or devi ce having another structure is disclosed in the
specification of the present invention: the sem conductor device equi pped
with a TFT containing a 25 sem conductor |ayer formed on an insul ating
surface, an insulating filmfornmed on the sem conductor |ayer, and a gate
el ect r oder hovinedhohw heistarsul @tsingith) Vehic ooprisi Gg: Al Aerdg,nalarpgdktion, at
| east the partial surface of which is covered by a material film 10

havi ng @deposlemeresi st ance val ue than chat of the gate el ectrode, while
snrroundi ng the el ectrode nade of the sane material as that of the gate

el ect rode. 7P seatierndictan Jomiasati il ing &0 pravheeaistan cbe valsurt ibserwer t han
that of the material of the gate electrode. A s rri(;?nduclorr devi ce having
anot her® sieptttdirky Puchyi & crpdedduaTarn CEpedirHEati HH of! g it heOpFEsgEt 2
inveption: the seniconductor device e‘%ui*pp dwth TFTf, ogft ai nL% ng ?

seni ¢onBETBUCEY dpverdPHRe 67 HhMSHEMRE S HECS drs Bedatnh i dormagd A F1 m
formed on.the sem,conduc | a forned on the

, ,and t | trod
| nsul atPRICHIAUROT ST T8 hERte A PHE AP eHart s n st el COReTSR% i al

surface of whigh \s covered by, a ot e-rcqu?xllxlei | @'ﬁﬁ“hq Ld Jd guer, resi shance
val ue (or & WESiFSIT EYYPPHaN PRATSGE PR QalTE el ect T Odé, “OWHiEI 8 g e

surroun‘glili@gist%%cgslsg&wggga\}\hrﬂ%d%ggss ggeemggnrre material as that of the gate
T a wring n i €

el ectrode is covered by a material filmhaving a | ower

resistance jvgh -eciltc:g:'l?t[lh AtledQlich Q%ir%ﬂft%oﬁétﬂﬁ%{%@gfﬁv?zﬁ/‘e}i alge%oﬁﬁl LrQupdlngpthe

wiring line made o ane material as t ate el ectrode. Al so,

_in ke APPYRI S%RI AN AR perHUEL Ry device structure, the wiring line 15

“corresponds to a source wiring line. Al so, the seniconductor device

described iynetRgal FSRRGLINER GASES NRY L pRERD§ro@sd fRRsi8Si on type |iquid
crystal nodule or a reflection type liquid crystal nodule. Furthernore, in

order to obhahduHRe-REAHRILEsENEBE oS 88T EOREIMEER! bR VIsGHa&tdded (i @%nal A
sem conduct or devi ce manufacturing nethod) according to another aspect of

t he pregsendn 264 4 eiteiobhe dosrdeaating Gele bichs polel pomeihedcd@ienuilag il i ng a
sem conductor device provided with a drive circuit, a pixel portion, and a
t er m nahadeosfta mateeial ehidhnanindt ¢orgaiss Khadd, AcpAprdsinngloy 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 cate electrode.

20 Also, in the respective semiconductor device structure, the plating-processed source
wiring line corresponds to such a plating-processed wiring line made of a material having
a lower resistance value {or a resistivity) than that of the gate electrode. Also, the wiring
line made of the material having the lower resistance value than that of the gate electrode
may be formed in such a manner that after a film has been formed by employing the

25 sputtering method, this sputtered film is patterned. Alternatively, this wiring line may be

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

printing method, a rotal number of masks may be reduced.
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a step for formng a sem conductor |layer on the insulating surface; a step
for formng a first insulating filmon said sem conductor |ayer; 25 a step
for formng a first gate el ectrode, a source wiring |ine of the pixe
portion, and an el ectrode of the termnal portion on the first insulating
Film a step for adding an inpurity el enment capable of applying an n-type
into the L1 senlanductor | ayer, while the first gate_electrode is used
as a mask, 9b°a® 46 10(5F?ﬁ%ﬁ“ﬁ”’t‘h’é“ffldl‘%l&PW})@H‘JF‘{WUFé@llﬁrﬁ MOt @ uftor st chi ng
the fir e . electrode so as to forma taper portion; a step for addi ng
an i rrpuéﬁ”gg |Céfr$é!ﬁt*b dpamh by @rplappe yhasecand - panechwoudi |t ael thapdiirds-
portionlof tg 1&&; gate electrode into the sem conductor |ayer so as to
f or m an“'H"¥\pEPs d inpurity region; a step for performing a plating
process opegation with: res o hoth a.surface of the source wiring |ine
of “the. pi XelCBoPt R Gt Oyt Hea gt R PR A s brLBH T3 Aoy

of 10 CREBELAPC TETRbR LAtk Che T Wi RG] fo%ﬁtm“ "hh‘%ﬁs‘ VS SHER ng
bOt h a \gﬁ' %h(\!\d 566 @g_ctlloia?i \?H{ij(, %}’V?LRH )? &Lv%hralnplgl OI'I}"HI').(I I‘LUIOD 15 IH{TLIh[\r('e CI ! CI]U‘\# L

the second i nSulatin sem con oF "devi Ce
met hod,ofqﬁg%%éj&t}&j «another aspect of the present invention, |s featured
by such a nméthod for manufacturing a semiconductor 15 device provided wth

a drive cirgMblin (Re PRl de@@ﬁgéd(%@mm%@lgu@totr QERL D@ RArL fl‘f%rﬁ[r% AR RS w‘g@t I ng

surface, conprising: a step for formng a sem conductor layer on

i nsul atTAY seisf 2e8ic Acstk6h: hg¥ink %r ﬂb&gpeni‘dnr atcHangl @Hnﬂg_} fdok JH QMhigalsd
sen conduct or Iayer a st ep fOI’ form ng a first gate el ec ro e, a source

Wi rilng dverigppdd Whe bk eate @efddNandd iPualy RLRHKRAR iPhatfAfy LetMgRl
portion on the first insulati ng film a step for adding an inpurity el ement

capabl eviolf tlxpgdeyiciigr@den-type into the sem conductor |ayer, while the first
gate electrode is used as a mask, so as to forman n type first inpurity
regi on; a silep if eacheifabongetiaintd seshicoad e el deoiceadacsvesaehetrocharrel gptaper
porti on, 25 a step for adding an inpurity el enent capable of applying an
n-type THRY olidte drive cirgperincludes 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
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
. . ; . . . L . ¥
in an impurity region of the n-channel type TFT is defined within at least a range of 1 x 10
to I 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 ype 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

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

a terminal portion, at least the pardal surface of which is covered by a material film
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portion of the first gate electrode into the sem conductor |ayer so as to
forman n type second inpurity region; 12 a step for executing a plating
process operation with respect to a surface of the source wiring |line of
the pi xel portion; a step for performng a plating process operation with
respect to a surface of the termnal portion; 5 a step for formng a second
insulating filmwhich covers both the source wiring |ine of the pixel

por ti on hawéha héower wiinahcporticahanahdr af dteegct efoctrordm whilbethoadag ehav ri ng
line and a source wiring line of the drive circuit on the second insulating
film Addgsirads newlel! gic sahe naboveaex aif femasei-contiu ditoy mdeviabslm having

manuf act uring nmethod, 10 both the source wiring Iine of the pixel portion
and t he WelH REISTEEEMABE Takavarden giatoheh: maraebef bl s Wesirabnt ai ni ng Cu,
A, Au, Ag, or an alloy of these elenents. Also, in the above-expl ai ned
seni conduct &t S‘H’élfii”&‘é“%rn&"%t R A R HOATUCRTe i dsdpstliin ghorrseBisatiopef at i on
step,,thﬁ source wiring Iines of the pixel portioq arf CQ@pected_tp each

ot her? by e RRGIE W FHHEE IThReCBF ReluE T pirdvecqiarcslai Dpd t Bnt icentaimpp s
connected wiri,ng 15 line for the equi-potential purpose | be cut out by
aser | FORICERtoF Jui Topts) & PR D Patichg 2 MOt LES BB TS Haibeen
carried _out out | 'unc%ion wi th the substrate at the

out. he cut out in cor Wt .
same ti deserdienion Sy aft g skendtOlensy o ihhinspkE B5 FoRatnE. Al'so,

| n_accor dange. bl AALNCL: RRRSARL p8fl NRERLET B DLEDLLER) o fsleadyal the

n channel typé [FCUI'tS nay be formed on t ubstrate

by enpl %Uﬂl@g l(?x&lrcxjﬂé&ﬂﬁ& %Y g.(IFISrtsig\(Rrit% %H%?' lfuitct?f{ ljl%.’;:(@é lelerch‘iwac,f\l'lllim .
g é tive natrix circuit

transi storsthat constitute driver circuits and an ac

over;d heusybslind e CRMBE: Bagbande!sah ¥R IhliSes AMSEThE ORAUGIF, evi ce
havi ng another Structure 1s disclosed in the specification of the present

i nvention: Thafing Bne WRRHSECHROANNES QL1 deY G 1AM PREDe Wetifiadcd TdluLE oAl ni ng
a sem conductor Tayer formed on an insulating surface) an insulating film

forned eRactdfehebaseice@dd Uohly surayeidingaihd varigalige alaglelof eiesanes AmekrRnag he
insulating film conmprising a pixel portion equipped with a first p-channel
t ype TFthhafithggaestasiedew ring [ine, the surface of which is covered by a
material filmhaving a | ower resistance value than that 13 )
Also, in the above-explained semiconductor device structure, the wiring line
15 corresponds to a source wiring line.
Also, the semiconductor device described in the respective cases may be either a
transmission type liquid crystal module or a reflection type liquid crystal module.
Furthermore, in order to obtain the above-described semiconductor device structures,
a semiconductor device manufacturing method, according to another aspect of the present
20 invention, is featured by such a method for manufacturing a semiconductor device provided
with a drive circuit, a pixel portion, and a terminal portion on an insulating surface,
comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
15 a step for forming a first gate electrode, a source wiring line of the pixel portion, and

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

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

Il



of the gate electrode, while surrounding the wiring |ine made of the sanme
material a: that of the gate electrode; a drive circuit equipped with a
circuit constructed of both a second p-channel type TFT and a third

p- channel type TFT; and 5 a termnal portion, the surface of which is
covered by a material filmhaving a | ower resistance value than that of the
gate electrode, while surrounding the wiring |line nmade of the sane nateri al
as thabmmﬁomﬁec@mteteménhnbdemtghs@hﬁandemusomducmoﬂ<d@vs@ebnaoﬁ@ndpmg to
anot her_aspect of the present invention, is featured by such a
senlcoﬁ@ﬂcW@ﬁUQEVLééleqU|pped with a TFT containing a 10 sem conduct or

| ayer forned on an |nsulat|ng surface an insulating filmforned on the
senlconducﬂeﬁpﬁéyéﬁ1”&h@méﬁ§éﬂé-@L@%@ sfrofersda saper ertinsul ating film
conprising a plxel ortion equipped with a first p-channel type TFT having
a source wiPicRdO13 1&WHEWNF§YEMBEQE§QE By)dpp$ﬁuwﬂglﬁm@éb@%wgpb$ﬁpkbn a
drive circuit %EB% Eed wi.th a circuit constqucted of both a second

p- cranREFUqTy Bl theslirpFgaig fdecdradsi g o HamperdyPelaTiTo anie Rrmeimn mape
portion which is processed by a plating process operation. In the case that
t he ab&V@“&é@@PPBEH%b”bhannel type TFTs are enployed) either an EEMOS

t DMOS t tituted b th q
N s e e

i nvent i gn éﬁ;ﬁﬁﬁ SPEE |cal tructures of TFTs, but an
i nverse stcagler 3 @8 EFIE cttlounr en rr%t‘“‘ur ace O?tllse {ERMAPIEIO% S an’ act i vat i on

l'ayer of a’lgrtlé%} rr¥8¥ &@la%e?orﬁﬁg%ﬁqmlkp&h chlc@vbr%\fmﬂgth H((:J[l T uq}mﬂﬁ LGk ure,

but al so conductor avi g an anor phous structu

. enplooy ek p&@lep&%ﬁ%a th@\’@rmlhﬂgm'réor{ .apur ed by manut act uri ng such a

sem conduct or devi ce conprising: a source wiring line which is

pl ating- pr@%§$&dfopfm@rmit% JAk @Irm?’t[ﬁlre'zﬁild ﬂ%ﬁ&&%@ma%r&%lh&&ﬁvrw&m\{ﬁﬂ ue
(typically known as Cu) Ag, Au, Cr, Fe, Ni, Pt, or | oy of these

el emenga khe gchbhd i9dul ;ﬁ{hdfﬂ)ﬂal‘ se stagger type pi xel portl on; a storage
capacitor; and a 14 ter m nal portion. It should be noted that since only

the shape Afsof higerpicsgdudor ddvadt handffiaugag at g actdidindi sphavhes afReNOSI ze 1S
enl arged, there is no need to plate the metal film on any portions other

t han t the piexelt iposrdian .is feanatd by sudt dsperhbe formmahufbtdufingayschactdiciang
processed only on the source wiring line of the pixel portion. 5 Referring
now5t odéiice pra8ided wddsxdiipt dimminng pixe hprrivnendfa tarmiet hasttibopnphatsulgirsuch a
surface, comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconducror 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
first impurity region; | -
a step for etching the first gate electrode so as to form a taper portion;
25 a step for adding an impurity element capable of applying an n-type through the taper

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

second impurity region;
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metal filmonly on the source wiring line. Such a wring line pattern is
formed on a substrate. A plating-process electrode 480 corresponding to an
el ectrode for performng a plating process operation is nounted on this
wiring pattern. Both a term nal portion 4808 connected to a drive circuit
provided on the gate wiring line side, and also another termnal 10 4809
connected to a @;lve circuit provided on the source wring Ilne side are
formed on tHhe W H“r?@‘“ﬁét"t%t‘ﬁ‘” PRSCYSH AP AT iy it rF:il‘g”%‘3‘“"éft}t:h“hf‘bat”t“étn
which w || onstltute he source wiring line 4802 is fornmed on this wiring
| i ne patf&Fnics ﬁ@eth p“}H'(‘S‘PPlon to mhlch the netal fI|ﬁ1IS plated is only
t he source mArIQ$ q ?\‘_ ,,,, uch a.patt-ern which
Wil | consti“tt}t% h%”é‘brt]}‘t% Wﬂt‘ﬁ Pi“'cr‘téh '%”?1%?“ é"bfﬂi‘ ‘é&t%& “Bcs tLH@Cté’rf "hal
portloq:nnuﬁh A uﬁF connected to the drive circuit provided on the source
Wi ring Fihe“sPde“"Not e, reference nuneral 4801 indicates a gate wiring

| ine; 4804, 5getg9f'of3f%§n§x'r’rp§§trc8£8 ins B98N AGO( co&t@tﬁ&[ﬁlﬁ b(ﬁnllﬂ& &HFmJlLI -

Slnce t he plating process operation®is carried out oyl ng “thi's wiring

l'ine pafLef 485Hﬁnﬁﬁﬁéﬁhttthﬂhﬁ?&m@%npbﬁjed only on the source wiring line

of the pixe tion O consequence, even when the screen size is

enl arged, suUedp Rr &EMiLOBIUCS Blrc AGVMAEBNCRRNARLELOE Wigd) gl BT L OB VBTt
consunption can be manufactufed. Al'so, in accordance with one aspect of the

pr esentor eebtdrNins@hting ABnt hin filmtransistors which constitute a driver
circuit and all the thin fil mtransistors provi ded at a pixel portion are
made of p- gllad)neleattnbheHel dbowt eapisirgtioemicobdut@e dLiivesefufidaerifd xethqrtion
25 may be formed of the same | ayer as the gate el ectrode of the p-channel
..thi 00 f iHooh thiensirst wirtyg lime dthhs peabgyrrigatedlthaesmofal tpbetigi xelmipbr dtisaoh and
pixel electrodes may be fornmed on a same interlayer insulating filmover
t he t hiamfiiekiad tnarg cetminiddCu, RlrdheAporen dlloyad dorsdakee:nnd.t h anot her
aspect of the present intention, all the thin filmtransistors which
onst|tutefd&dnnuhtabovmﬂmmammdbammohdeaphdnvmthnnnﬁamsmegonsh@iouwded at a
pi xel portion are made of n-channel thin filmtransistors. Source |ines of
t he pi UNETPLESAORERTibe stcpr hedowice miBng mes df dyepixelportien gat@nakeettode of
the p-channel thin 5 filmtransistors. In this case, %ate | i nes of the
pi xel s8¢k PBer Anbsipg xeiring liesoss sabereynearbe sapapeicanala IduyrRonnge e vgliag

|nsula fi.l mover the thin filmtransistors I CRIPTI THE
qu 3%@1@ qaNI-PpyeRtigl awa@?eaﬁe"}ﬂelwt eﬁrlesletﬁr.fﬁg gg@a BEtrd Ff‘gogtep of
an ANtL accordlng?to an epbodi nent of the present invention; Fi

24 2D BTG ane aRoSRON T ehaBact By SEaH B SRR EB 8B or di ng
Lo ep o REhiE el et s i AR AT Refflioh B! BRL! BtaTRpUract uring
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 material film having a lower resistance value than that
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Fig. 4 is a diagramfor show ng an upper view of a pixel of the AMLCD;, 15
Fig. 5is a diagramfor showi ng an upper view of a pixel of the AM LCD,

Fig. 6 is a diagramfor indicating a sectional structure of an active
matrix type liquid crystal display device according to an enbodi nent of the
present invention; Figs. 7A-7B are diagrans for showing a termnal portion
of the active matrix type liquid crystal di spl ay deV| ce; 20 Figs. 8A-8C are
di agr arf fh@)ﬁ’“shbwn’rﬁ’gita“ Fétr srTReHn i Hiconriog linhendaltil e wraey ik aripbes thagui d
crystal I1 pI ay dewrc Fig. 9 is a diagramfor representing an outer view
of a |I(8|-l5 de é‘IOLhDduI e according to an enbodi nent of the present

i nventi on; 10 is a di m f or show ng r V|ewof thellqwd
cryst al m!‘ g"“ G UE ‘b%“ppﬂ,&"‘al 11 3gigre CHP%&I‘%WB”? ldfﬁs‘nﬁ\%’ aheBeriBRal view

f t f. th t al dul e Fi 12 di
?orasﬁlﬁ ggt‘stbg{] Pgﬁ}ﬂm\fi @W‘ﬁﬁr ‘bﬁtxef”ézr?. 021)01ch teheI Igl qU| dI ir?st ;?gram
d X | sh t f the
In?qﬂié d crygttgfm%\aﬁB%%log sg'j'rﬁ%ﬁofrghg%df &g’;v(r?‘\ém‘ﬁ?%o Im rllfsl?lr!gt ]or |02)ng ng an
exanpl Efeslqgtaﬁlcé)\pa \SQ{H&%‘S nyt@l UIF elu!: F e, &R éé ?Llrﬁn%d?lﬁr @g‘\,\fl%«\ H %1@ OPQ a

section in accor resen |nvent|on

10 Fi 9th&@adén?zu&ﬁﬂ%%tf&rth{ [thlh%?éclt%gta mask 146 of the bottom gate type

TFT, Fig. 17 1is a |agramfor ow ng an upper view of a pixel of the

bottom gat ety I%%e%':c-'&nd 'c9§ de@rﬁ@‘ J&Qrcﬁﬁﬁtdjérﬁﬂﬁé’rrﬂ%?é&rofEl?@ﬁ&%txhﬂgu%n

manuf acturing step of an CD according to another enbodi nent of the
presents imygRtd @ sdéh i Q!;@nucl%ué% a8 diRAAE LRL 8hTWIMYoAmining a

‘manuf acturing step of the AMLCD according to the enbodi nent; Figs. 20A-20B
. aredi aghamdheror il daihRPod arﬁaﬁhgul@ﬁhlﬂEhﬂzﬂ:@bﬂpnﬁlﬁaﬁthefllﬁ\M&md on the
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
which is processed by a plating process operation;
a drive circuit equipped with a circuit constructed of both a second p-channel type

15 TIT and a third p-channel type TFT; and |

a terminal portion which is processed by a plating process operation.

In the case that the above-described p-channel type TFTs are employed, either an
EEMOS circuit or an EDMOS circuit is constituted by employing both the second p-
channel type TFT and the third p-channel type TFT.

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 ofa TFT,
not only a semiconductor film having a crystal structure, but also a semiconductor film
having an amorphous structure ma‘} 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 typs pixel portion; a storage capacitor; and a
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according to the enbodinment; Fig. 21 is a diagramfor show ng an upper view .
of a pixel of the AMLCD, 20 Fig. 22 is a diagramfor show ng an upper view
of a pixel of the AMLCD, Figs. 23A-23B are diagrans for showing a
structure of an NMOS circuit according to another enbodi ment of the present
invention; Figs. 24A-24B are diagrans for indicating a structure of a shift
regi ster according to another enbodi nent of the present invention; 25 Fig.
25 is arghiiphli fdr@dndi RGRAONT I n6RAT B KhENGnE GRNGALL OF (R ph@3@hrtion is
irradiation; Figs. 26A-26C are diagranms for show ng an exaﬁple of an

el ect r oiticee:dpphihancie ABeRK didon tige anatherd, emhedi AeAt.Jofs J1he (RE gReNtfiln

i nvention; 17 Figs. 27A-27B arc diagrans for indicating an exanple of the
el ect r onhengppirican cehaacikar dicpgd poanat hesdrebotlsmbtmahl fihandf LSsRting.
invention; Figs. 28A-2SC are diagrans for indicating a manufacturing step
of a transmisssively ¢rype seniccontydinarof devpisel porcishi ch a source wiring |ine
is plated bﬁ¢enploying "Cu", according 5 to an enbodi nent of the present

i nvedtion; Refgwingeew 20Ciar’s. didagranenfvall Hendideatfi ngeehontefon e ingrsunly ast ep
of a transm ssion type sen conductor device in which the source wiring |line
i s pl at egtdfilenphbydmghe ouircacdordiling. tudhhe werbgdinmentreof it fenprlesent
invention; Figs, 30A-30C are diagrans for indicating a manufacturing step
of the f4bsHaIw SSiPhIInEEPTEgEs clerpdoABictwrestewding o an whicwhde fes psdfareeewn ri ng
line is plated by enploying "Cu", according to the enbodi ment of the

pr esent 2 PRUBAPIRSKSS qregyionmy mogndandhisivgnansttsror Bor wamineg partion 4308

‘'manuf acturing step, of a reflection type sem conductor device in which a
source FHTHICAG PRSIV Chrgi @a’%iﬁ lghs yrisgyiring line a@%@ﬂdphg apgthen strhepal

. enbqdi of the present jnvention; 15 _ Fig. 32 is a diagramfor show ng
an 3&2&@% GO P e affc‘flh%fot‘f&;ﬂ%tbg FOHCE YpRedBisiskigubrped gavhise;
cour ce e 1o 26t e ehset P oR: SO eypEre B A B hal bEGROBG e Jowiegs.
?3'3;34%3&% 1@6%6@@5{&18&1 'orr1] gllusc V%géﬁﬁin% pg%trétulg.aﬁ%gé tih%%o%ttic)e toO\th%httflg leeE?;ISSi on
film is plated is only the source wiring line 4802 of the pixel portion 4803, such a pattern
which will constitute the source wiring line is not connected to the terminal portion which
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
o cut-out lines.
Since the plating process operation is carried out by employing this wiring line pattern,
the metal film can be plated only on the source wiring line of the pixel portion. As a
20 consequence, even when the screen size is enlarged, such a semiconductor device capable
of realizing low power consumption can be manufactured.
Also, in accordance with one aspect of the present invention, all the thin film
transistors which constitute a driver circuit and all the thin film transistors provided at a
pixel portion are made of p-channel thin film transistors. Source lines of the pixel portion
25 may be formed of the same layer as the gate electrode of the p-channel thin film transistors.
In rhis 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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20 sem conductor device in which a source wiring line is plated by

enpl oying "Cu") according to an enbodi nent of the present invention; Figs.
35A-35C are diagrans for indicating a nmanufacturing step of the

transm ssion type sem conductor device in which the source wiring line is
pl ated by enpl oying "Cu", according to the enbodi nent of the present

i nvention; 25 Figs. 36A-36C are.diagrans for indicating a manufacturing
step of the trarsmitssinon:,t ypecsedrconddetarthdewipce (tnhwhichntihecisaur, ol
wiring line is plated_by enploying "Cu", according to the enbodi nent of the
pr esent ﬁww@ﬁlﬁgnﬁﬁﬁﬁﬁﬁﬁFhﬁ@ﬂlGVAHBRCHaﬁDWGKHQWaanﬁﬁnhtmbﬁdﬁningn&uws
nanufacturiqp step of a transm ssion type sem conductor device manufactured
by a charfesidcd@sp PhsHROTIOEEE: HiHg ot mchmratbagiivtateftrhe Soradmmes of the

i nvention; Figs. 38A-38C are diagrans for showi ng a manufacturing step of
the tranditliBAn oy efosam ebrrensrlagass di sran sty sdthsy-¢anehdrnel

st op gud , accqrdingltgythq enbodi nent of the present lnYe tioq; and Fi gs.
39A- 39C HPL UGPSR s N BFS SHewktg Machahtcaikeringos fap rofel chs todanway §si on
type sem conduct or devicF Uangfactu,gg b %he channel stop node, according
to the eRBBHT RBACBE IPHahsroaapting hPY%’n‘. ¢ {INDEPATEB T PESCR PTI ON OF THE
PREFERRED EMBODI MENTS Vari ous enbodi nent nodes of the present invention
wi |l now be described in detail. [Enbodinment node 1] First, after an
under | ayer insulating f4 n , bstrate, a 15

sem conductor | ayer ha&#ﬁgygi%%siral e gﬁig‘ |§ﬂﬁ§%3%ac ured by way of a
first photolithography step. Next, an insulating film (containing gate
insulating film which covers the sem conductor layer is forned. Both a

first cond uqiifj's\./ g A‘@E)%eadi‘igm%m%%f) Ec%)r&%?lgiﬂgt:j }{ﬁnle’aﬁ &"i[ﬁ% §§$ Q)F {EI‘?\dA(}W- L

insulating fiTmin a stack”layer nner. These stac ns are 20

processedcoiNgeo H eRbSEERAE oP U Ghidnb @OFARPY; Step by performng a first
etching process operation, so that a gate el ectrode made of both a first

condugti ve IFa%eIA@TIaR BLEANE IGHEE h MBnhBY Alringd (GRYTREAM LY doREnef a
pi xel portion, and an electrode of a termnal portion are forned. It should

be not edotthatmbodaeaar dance with the present invention, after the gate
el ectrode has been firstly formed) a gate wiring line is manufactured on an
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. TA-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. I 1 A-11B are diagrams for showing a sectional view ot a pixel portion of the tiquid
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19 interlayer insulating film Next) while a resist mask which has been
manuf actured in the second photolithography step is kept under present
condition, an inpurity elenment (phosphorus etc.) capable of applying an
type is added to the sem conductor so that an "n" t7 p~type 5 inpurity
region (high concentration) is formed in a self alignnent manner. Next,
while a resist mask whi ch has been manufactured by way of the second
phot ol i thyog aphlplsst ep is kept under present condition, a second etching
process operation is carried out by changing an etching condition) so that
both a fi rstigebhdactidgremfaydrowifig 2 sxtinhaltvigw haviing mrtapet thodintidonystand

al so a second conductive |ayer (second wdth) arc LO manufactured. It
shoul d B&diéted that the first width is made wider than the second width,
and such an_eleciro constituted by the first conductor_layer and the
second condﬁ‘éﬁ-opﬁ*‘a{gg} ApayiagERSt {oF Lf%@wglsgéttémépé’cwwf? oF Frestugdiaystal

el ectrode), of an n-channel type TFT. Subsequently, after the resist nmask
has Qeeﬁmﬂé sved, while the above-descri bed second conductive |ayer is
enpl oyed as.a npask, the inpurity ele t capable of applying 15 the "ri

type 15 adddd throaghaena [AgUPtEEPEloMBnng A8 FIrRS QoRRITID @ APEE | nto
t he sen%gqnductor |l ayer. In this case, while a channel formng region is

f ormed I"ow t he second conductive layer, an inpurity region (low
concentratign) 45 forp el he first nductd ve layer in such,a nmanner
Chat npor i1y kbR RbPER: BE LRI RO BRSSOt Fh BTy

region | ShSRPRFALECHLEQM L he channel form ng region. 20 Thereafter) the
taper portion'is selectively renoved in order to reduce an OFF-current of a

. TET 1ot hi n-fibm4 £anBh&hRr b [RETR g aMidkel 48 or&he POILAARA QPLYTHTIE Taper
portion of tRe gate el ectrode of the pixel portion nmay be renmoved by
perform ng Bgdry isef @hichon FEOGRSEnERRNHPPRicUNGRS psehf ehCRAEhHI AR Khat a
mask i s overlapped théreon, as indicated in Fig. 16. In particular, the

t aper poPFYion may not be selectively renoved. As indicated in Figs. 1 LA 25
11B, when the taper portion is not selectively renoved, this taper portion
is formed a&ga IBAL-PER matitigeans ioruepie@hting omdatfathaingaeCbFac WM driEDMmay be
preferably reduced. Next, while a mask is forned so as to cover such a

r egi on ddratdiag inandrhanemboyipent B ti(presens ifvenned; by way of a third
photol i t hography step, a third doping process operation is carried out. In
t hi 45t hi r d dgpi I¥g\-pPocassdiegemat fooshowmgi apeatiufactetiegremp ¢bdroMMddpabl e of
applying a "p" type is added to the sem conductor so as to forma "E?" type
i mpur i taccpediho o theiembodimaoent rati on) 5 Subsequently, after the inpurity

el enents added to the respective sem conductor - layers are activated) a

pl ati ng pr dtgsL08péPBrare sigessme feroinglicating fampnglagpringdyen of e ANMd-(ddt so
as to forma netal filq}on a surface of a source wiring line of a pixel
por t i orACAAFIRE &yt embodiment;

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

n

20 Fig. 22 is a diagram for showing an upper view of a pixel of the AM-LCD;
Figs. 23A-23B are diagrams for showing a structure of an NMOS circuit according to
another embodiment of the present invention;
Figs. 24A-24B are diagrams for indicating a structurerof a shift register according to
another embodiment of the present invention;
25 Fig. 25 is a simplified diagram for representing a condition of laser irradiadon;
Figs. 20A-26C are diagrams for showing an example of an clectronic apphiance

according to another embodiment of the present invention;
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metal filmon a surface of an electrode of a terminal portion. A plating
nmet hod corresponds to such a nethod by which a DC current is supplied
t hrough a water solution containing 10 netal ions which will be formed by
the plating nethod, and thus, a nmetal filmis formal on a cathode surface.
As a nmetal to be placed) any materials having resistance values | ower than
the resistance val ue of the above-descri bed gate el ectrode nay 6e enpl oyed,
for instanGes CPPPETB afd liMEfam:got ldiedtih kah FRN (Rl Ck&kronk! AtilAWA  or
all oys of these netal materials. Since an electric resistance val ue of
copper acsondetyrd owchfi Enleappent bischaprepht mvohlid;netal material as a netal
filmused to cover the surface of the source wiring line of the present
i nventi on. FAs. Mavisaust Viageses fobedicasingaendrhéacgoumcee it tighshiienafpd he
pi xel portion is covered by such a netal material having a Low resistance
val ue, semgrorvienrtiheicaireahath 4 dwiug-cpiixiek ljpoitplondibs chpbryease€d:’, tderjphxel
portion can be driven in sufficiently high speeds. Also, a filmthickness
of a5 nmebah enibadimhncdf the prorenedvbytiger f ormi ng a pl ating method 20 nay be
properly- set py controlling both current density and tinme by an operator.
In the predigstZmi@htarediaganetfonindicasing pintanufastwibe Bep of afsansidngyat so.
referred to as a source wiring line. Subsequently, the formation of an
i nt er | aBKONHEEICAtEYIgE i hith shesgrice gdripg kine 1aﬁkateaiy bysmpkeyipg bt 3EATBRS a
transparent con uctiv? filmis carried out. Next, the transparent
conduct® Ve ombpdimant of thy PEFTRANRARRY of a fourth photol it hography step so
a.contact .hole is fo of a

as to form.a pjxel ectrode. Next,. s forned by way

FTLh phot St HATEENF et e TuERE MaT oS B e AT S bac hed
to gye iq¥urLt {£egéon{.apoth§r contact hole which Esngaqheg 21 .~to the
“gat & oM ¥ MR R AO el WBITPALE SRUISS WRTEANS PERRhEY PEIVHE Solir ce

W ring_lLina. r 1 t nductive.filmis made of a netal materi al
havingagkﬁgﬁﬁﬁggﬁgfgﬁgguﬁg 6#F%%ﬁR§%§€#¥%lgnhhich connects the hate wiring

line, the NI $6 y.‘?lrﬁ :ﬂ'ﬁ did.ori'gms ?dgq{u?]@guhw %z{.r‘t@fac@mrir?(ggtgﬁ 8?? r@f{f’eccl?ioﬂtcp?{/ , and

anot her el e¢trode "whi ch cdhnec € pixel electrode a he 1 npurt

" 201 0N oL 8ic8AANCAL VicA ey hRhTRGuiY WBKs fhe B (Al By PG 00T RRBMAd ep. 11

the present 1 nvention, e gate wiringline’is e 7y connected via

t he QO@&Qﬁ&dﬁpEﬁiﬁgﬁﬂgqxﬂ@hgBﬁﬁ&QQEWAﬁaﬁﬁg insulating filmto either the
first  gate electrode or the second date el ectrode. Al so, the source

el epf rode Fg. ghaghrdisa@hhyfof QRESELaG Vpstrtvikey 6oAtREd Jiehe vhakmReodlvph t he
interlayer insulating filmto the inmpurity region (source region). Al so, an

el ect r gglpicohdadror deioginected to a pi xel electrode is electrically connected
via the contact hole fornmed in the interlayer insulating filmto the

i mpurity rEgi dhisediigiramfegicpresentisy pwiitigquasieyn exphmimedhe stlrec elignghte
substrate provided with the pixel portion and the drive circuit can be
manuf aof dreedladpymissi@c uipesgmidoadpirot devittiogr aphy steps six tines in total) IS
nanmely by enpl oying six sheets of masks. The pixel portion contains the
“pi xel TFT 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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channel TFT), whereas the drive circuit contains the CMOS circuit. It
shoul d al so be noted that this enbodi nent represents such an exanpl e of
form ng the transm ssion type display device. Alternatively, while such a
material having a high reflective characteristic is enployed as a pi xel

el ectrode, a reflection type display device may be manufactured. In 20 the
case that a reflection type display device is formed, since both a

refl ecti on Bkedlredé andliargat & rwdicagnd 4 menuwfay ubes fopmedratsihhgosame ti me)
an el enment substrate may be formed by enploying 5 sheets of nasks. Also, in
thi s enfsodipmhiclomherrethangatierel byt dhadeel ssoif mpdedecdadin o he csdudoenwi ri ng
line of the pixel portion and the electrode of the termnal portion are
manuf acefthedrepent epgosame ti ne. Al ternatively, these gate el ectrode,
source wiring=_lLine of the pixel portion and el ectrode. of the term nal
portion mﬁl&@%@pﬁ@@@@dﬁ%ﬁa sheryieg a nEgacRgt hder Oldht BRNYIAESIPRPEBE t y

el enent has been added to thF respecti ve sem conductor, | ayers, the

i nsuP at SMYCPidueTe devica pRgre aSFUfEﬁ[I) e &b rfg"aflﬁ%l §aPe "KM cPFERIEIRY® BC

f or med, tge.i ur%%% el ements added no the respective sem conductor |ayers
may he HBPYYREBEOT B PTFIHE HATREPE: Bt h the source wiring |ine of the pixe
portion and..th I rode of the termnal rtion may be manufactured cm
Phis Pnsal aiine fr 1o ae Frdib RS sbfiaensraubBieb g S wile BTMHEGPABRG St ep.
whi | e LGRS, RIIOM A8y LG LS. AY the shaslr ads qluthecLanminal gertion
arc mal& of such a metal "hateri ar (ﬁﬁteria mai n § contai'ns gyﬁical met al
mat er i : 1 -silver, and copper) having a Low resistance
vaIue.q#ﬁ@ﬁ§n$ﬁgoggﬁﬁ%§¥&}P?ﬁg%ﬁ%he of the pixel portion and the el ectrode
of the term nal portion) which have been manufactured in the above

descri bed manner, are processed by a plating process operation. Also, in
ordey to redupeTa LB PESCRIFTIEN OfF THEKREHERREDEMBOMIFINGTEI ne of the
pi xel portion may be formed by way of a printing nethod. [Enbodi nent node
2] First, after an underlayer insulating filmhas been manufactured on a
substrate, a sem conductor |ayer having a desirable shape is manufactured
by way of a/dridistemhbodiheholmbdw@osfagiyy padsem. ilNextion anlli nswl tat dagribed rm
(containing gate insulating filnm which covers the sen conductor |ayer is
formed.ddgeit.h a first conductive |ayer and a second conductive | ayer are
formed on the insulating filmin a stacked | ayer manner. These stacked

| ayer filns are processed by way of a second photolithography step by
performng a first etching process 20 operation, so that a gate el ectrode
made of[Epotadimerii mede dbnducti ve | ayer and a second conductive |ayer, a
source wiring line of a_pixel portion, and an el ectrode of a term nal
portion ar &ilbrafesd an endsleseinselapipg didmt hastbeen mevdpaardonia AbsHRCpR esent

invention, after the gate el ectrode has been firstly formed, a gate wiring
| i nd i SCTRIGATIHETQSr e haying ri‘téir‘fflé@‘j%“r S?lﬁ@%uétmﬁ@uf?wumdo >y N@Xt?fg Whilre a
resist qgﬁggﬁhich has been manufactured in the second photolithography step
‘is keptP OEPQEéﬁchondition, an inpurity clement (phosphorus 23 etc.)

capabl e of lying an "n" _ is added to.the sem.copductor, and then, an
TR Cype | RGN 1A Reing i (R Bi Seroi ROl Bl TR LaiT éFFgfnnfEt
o] e

.. Next,, whil . i k whi ch;h If A
Cotort SRS s RSl HRR S A RN o A AR b R I
eco ey ; i L5
Cond 1 hrLTAGERCAONAL Mo i A%y BARILEY O MULENATORNG RILSLELY s are

mandl abtorea pPPARL TR R TR RPRAPEL KB Y REFOp TP RS ML pRLEs

manu ure e fi h 1s made W der than

the secppehiindth haNd SHCHARo&! GRldE ATDoERASE UhRRichY e IR finlSt seapduct or
| ayer and the second €onductor layer may constitute a gate el ectrode (first

gate eleaHhasR) [aQfr, aNolrchanRg! lideyden pREl pdRioal R aHantdivdealft Lteriierlr esi st
mask has been renoved, while the above-descri bed second conductive |ayer is
enpl oy e@drasn @refBiKed. tIRehduIDBE hbdedehemBAtcdpakl lofheanpleyk ngehbion, dicrt ype
is added through the taper portion of the first conductive |layer into the
sen conbeghes cleayetde Han Helbhstire@ds dornvdil, laegae chimingelind or mangfacegiednon snf or med
bel ow t he second conductive |layer, an inpurity region (low concentration)
is formed below the first 15 conductiyg |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 renoved in order to reduce an OFF-current of a TFT
(thin-filmtransistor) formed in the pixel portion. Only the taper portion
of the gate electrode of the pixel portion nmay be renoved by performing a
dry etching process 20 operation under such a condition chat a mask is

. B o o - - .




Subsequently, after the inpurity elenents added-to the respective

sem conduct or 25 | ayers are activated, a placing process operation
(electrolytic plating nmethod) is carried out so as to forma netal filmon
a surface of a source wiring line of a pixel portion and also a netal film
on a surface of an electrode of a termnal portion. A plating, nethod
corresponds 24 to such a nmethod by which a DC current is supplied through
a wat eringolaytr iosulgong &lmi ng netal ions which will be formed by the plating
met hod, and thus, a netal filmis formed on a cathode surface. As a netal
to be pl at &dxtanyhiat @r realss mawh nghiclsihss ahew vahuedsciuowerint hlan sdgend

resi stance value of the above-described gate el ectrode may he enpl oyed, for
S i nst aheeolittegEehy sepliyEent woled presprioringinion Peimpariekelemepr Aliaibheuer
al l oys of the & tal, materjal s. Stgce an electric,resistance val ue of
copper &) &émjﬂra APRIKING BB ihevPy & added pe ithiiphtmeraguctak ¥ fhar a2 Wit al
filmused to coverﬂégi surface of the source W.ring line of the present

i nvent i BRUTRSTSSIB s FopgREAFP B fomisiie a wH-aligHRERt WaPPRY 1ine of t he
i xel ortion is,covered b uch. tal materi.al having a | resi st ance
e, P oo e i ki e il B Bea B ehy faf el St ave)

port 1 O rERiRSeAbhY ol kLIS MY cOhAfloRPERESey BiRe Boldd BLLN GENEsS
of a métal 11Tt Ycﬁpis(fﬁrngﬂwﬁy PEr PSP g EPIraticng et nisa Vids o

pr oper I, 3 1 h, curkent it LL n._Qper.ator.
it ne Tracenpls REER R A2oRAdh R of SR b Pon SPRuM IR o

referrediliy R %’[ﬁﬁ?}lg&fﬁmﬂ&lpgn& 108 2 é&ﬁ&@ﬁgt{gwé bﬁ?'erf We@%ﬁlg f\ﬁgth&}mrc

interlayer "i nsu mis carried out, so formn

transpaL ARl GARAUEE dnald bd M0k3 HeRTAL £ QRth iNEXde willDEIHALARS RRLAEN i,
conductive filmis patterned by way of a third photolithography step so as

to fornng spkkah eRlc@IdeedstdNed by ehedREt @fdubRIr8ayc ahQ AR G dWaKd0f o
fourth photolithography step. In this case, a contact hole which is reached

t 0 t he [dyPp laytpnE@@it®h ga@NAURIde ARt ast d@i®dehbLih hshhaaghege TETL he gate
20 el ectrode, and anot her contact hole which is reached to the course

W ring |inBubsequbmilyiedier Naxtresia aakdhigt baed feindoveill switdelehofabavdvdtatibadht eri al
having a | ow resi stance val ue. An el ectrode which connects the gate wiring
i ne, téwndouwndecuve lager ik ien@lovadds tmeask nyherindpyriteglieornt camdbhofdppdring and
anot her el ectrode which connects the pixel electrode and the 25 inpurity

r egioon tho "eachpedis kelded rtbrdughnid tepempyrtion af fhief fidst phodwitivehlograiphy the ep. I n
the present invention, the gate wiring line is electrically connected via

t he cosemisonfviter fayerednithistdase, iwhilera ghannel demtiag iregjoriis farmgddicldrethe he
first gate electrode or the second gate 25 el ectrode. Al so, the source

el ect r FeHcoprBetyq kauen 90 dpRwayreton (kv snceptnter) indr@raddchet thafishe
interlayer insulating filmto the inpurity region (soyrce region) A so, an
electré ‘\‘ﬁrﬂ"@b:aﬁe%“b%‘ﬁ eddet Eﬁaé“ﬁi"%é‘w CRPEYrBRE 1t %maPégft‘P?r@é%elr‘}yw dhnect ed

viatile contact hole forned,iLn the interlayer insulating filmto the
! mpur i £915 FBEVRR PR HoRaRGh o e chARNSl (NI PSSP ned. the el enent

substrate oviged with the pixel gor ion anﬁ.tq% driv& cirqﬁgg can be

marflif act ur CASKER AULPPRPIHED FREELTYLHEGIASHY SEEPY FVE 41 HEE UH bt al |
nanmel y i five sheets of sks.; The pixel, portion contains the

o el SEY TETP Rt Ry by S ERE e PRESSH ehatefy Sy R PET RER0hE S Eenos
circui e 7 ihg. e 4 hat

hi o chtoa it b bt BOMod APl i b BB B oA B RO i o
type dbshayn dRULGRch AlbRIRBINS Jmilllil &éﬁgpem &1, bl 12 Niggh

refl ective characteristic i's enpl oyed as a xef electrode, a reffection
type diSpi@yuBevhe %aé@bo%x{%wﬁ@%e%ﬁe@tivél? rd 6V &R hlirt @ ihgfidseet Aon type
di splay device is formed, since both a reflection electrode and a gate

Wi 15ng 11 BnehemyhdapkppaRbrak ddiSelsaiR Iy idiovedNtld BfRAposultsk fadngedvya be
formed by enploying 4 sheets of nasks. 15 Also, in such a case chat an
EDMOS gigle Uhte casistre@i@s 8bddr it kh @FR23&rbse hapbé palfedblyrededddi ni ng an
enhancenment type MOS circuit with a depletion type MOS circuit, a mask is
previ ous| yNEor, e hehaikeas @roodeuet tovevéd dunh nsedion oed anandhairtchepesiich an

el ement (preferably, phosphorous is selected) belonging to the G oup XV of
the periodic table or such an el ement(preferably) boron is selected)

bel onging to the 13-th elenment of the 20 periodic table my be selectively
added to a sem conductor which constitutes a channel formng region. In
this case, the elenent substrate may be fornmed by using 6 sheets of nasks.
Al so, in this enbodinent, when the gate electrode is fornmed, both the
source wiring line of the pixel portion and the el ectrode of the term nal
portion are manufactured at the 25 sane tinme. Alternatively, these gate

o Y b1 . Y "




material (material mainly contains typical netal material such as al uni num
silver, and copper) having a | ow resi stance val ue. Then, the source wring
line of the pixel portion anti the electrode of the term nal portion, which
have been manufactured in the above descri bed nmanner, are processed by a

pl ating process operation. Also) in order to reduce a 10 total nunber of
masks, the source wiring line of the pixel portion nmay be formby way of a
pri nti ngonethbdwaydfsahirdiphbeslahqreptanngl, a TR dspisgptioysdpasitivhes qarghannel
TFT, all of the drive circuits may be manufactured by PMOS circuits nade of
t he p- ohannehistlyipdddfs praansg ophetitRTs iofpurieclpinkat (hporm)iconaltay! ehfiar med by
such p-channel type TFTs. 15 [Enbodi nent node 3] A description will now be
made oh "a"tyranismildsd on thy panisendusepdic oo Wi e HPGHNERT Bhe e redet
invention is explained below. First, a conductive filmis fornmed on an
entir ecenedratwiond. a substrate, anti the conductive filmis shaped by a

desirabl e shape by way of a first photolithography step. 20 Next, a current
whi ¢h is sorbsgrentorafeer ghatimpyripr eleBsars %Pdseapt | P8 deHeE Y S SHREOPAREBY ocess

el ectrode 4805 so as tq plate a netal, filmon[ a source 'r&n | ine.  This
Pl at | nEEFOHE ST bR MAN IS SPEFHABCE BT TP 0 RREnE ot e W FITRES Phe. 1 n
this case, s% nce the conductive filmis for.rrecgi.to ave f srtla)%ean%sqls)hé)vm in
Filg. 3% % Faio@ramerd| MO BETGE 8F 0GR Jithe MRo0r LB prmgrard gy
mounting t el ectrode on t.he substrate. 25 1.t s | in this
speci fi“gcéf‘lir}gﬂ‘ Phhtura© 88@%5%?%% Q‘Q‘[ﬁé‘f@?m?liqoﬁ?&?'n'gi?)%égléogﬁ%g{?gg\%ﬁg%&gdh) Fe,
N e S DB S T BB Pl AL ot g SRS Ruddipconamin

1t L el BT R 0 pRE ARG Fl SR DEHRET DM S N0

pl ati ng=stiense su@ﬁaé@.’ AsRemWal kD 8e gla@@cﬁ ,aH?%tEHal@%ﬁﬂﬁﬁtreiiﬂﬁn&owlﬁés Wkt ng

lines so as to becone the sane potential nmay be cut out by 5 using Laser
light (G the kARIn®t Fatle BF tBE abb&e-BéREDAY oPfeOgeGsoRPeEAtHc0OMMpRyed ot ed
our, or may be cut out at the sane tinme with respect to the substrate after
the pl aldihgePEOGRS SsiRRErRNd, UhrdSiRer i@, TRekel Abladnuma, shelldysaifreheiet meiahg  may
be formed by using these wiring patterns. Next, an insulating filmis

f or med nQteasls Ehi¢ £n SlvéfrRGesistindel viahite popEh U rslew, dondipeoss ahiopamuand a
second anor phous sem conductor filmarc forned emthe 10 insulating filmin
a stackesal ayatiabanaanealfikn seebrdcamo tiheurface erfitbondurst ovirifg live sdrhai ns
one conductivity type (either 'n" type or "p" type) inpurity elenment. An
unnecegpsacyt invehiiom Af pteaselysiescived, sirgahe saures wirnglinged thopize! nostiee
renoved by way of a second photolithography step, and then, the source

el ect r edeyvese ichl zeme rad s terigd draging @l laWn EssEAnsE B ‘é‘éﬁ‘a‘é’b?’ér‘ @€ Cor ned,

whi | e having desirabl e shapes. 15 Next, after the resist k of the second
phot ol ithispiteh phiriast is pnireascleds Phehporipn R AR IBfSUff%é‘fngi‘B%‘a 5%9‘?3?'phous

.sem conductor film containing the one conductiyit e (either n- e or
‘p-type) i mpusa afilwthigkpessiofa ﬂ@ﬁg\f@ﬂ \WCM&O@E@%&%%&&%%B%W% é¥ phy
steﬁi Thereafter, both a soH_rc region f:f?d a dr@i.n regi on of[trhe gate

el et r rRy b RropeihEsd by sontahwg hesh Evgentgansity fhd issistT BRER St the third

hotolith hy step has. been ! a first interlayer insulating fil
o1 or med Th O RARHIT A € R ipaerr it ep payEre R e PREsSbag, T T

covers the source.wiring line, the TFT of the pixel portion, the hol ding
capaci foPUEIE PEE Eer minal portion. Next, a second interlayer insul ating

filmis f Ogﬂgs%qggnttlﬁ?hé oeshrib A bE iﬁye‘%[aygﬂﬁﬁlgﬁﬁ@ﬂlm is carried out, and also the
formation of a transparent conductive film is carried out. Next, the rransparent 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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25 film The second interlayer insulating filmis made of an organic
insulating material constructed of acrylic resin. Thereafter, a resist mask
is formed by performng a fourth photolithography step, and then, a contact
hole is forned by executing a dry etching process 28 step. In this case,
a contact hole which is reached to the second anor phous sem conductor film
havi ng one conductive type (either n-type or p-type) inpurity el enent of
the gat & Bleegte odetrpde, faormedrhanother hokntlach ishohehadhi:ehe ksurkeaahedito the
second anor phous sem_conductor film containing one conductive type (either
n-type @ fprm?né)e) inmpurity S elenent of the holding capacitor is forned,
and al so anot her contact hole which is reached to the source wiring line is
formed. At bNuut sgpededtig filans wadeckswsaray nfiarsd hivinen lay esistamsub i ngnf i | m
and an unnecessary second interlayer insulating filmof a termnal portion
arc et cHERLIOSR W?‘I*Fél cenresErilivagarp oyiting hine sthieoomeet. wiket linca asdabadmanwe,phous
sem conductor film (drain region) containing our 10 conductive type (either
n-type GG} @Y ’{Jral“tr}yan@%@?’re#hqwﬁ’@ wehich gABpegteHie pikxletlcatatstaroddieused
to electrically connect, the hol di ng gapacitor_ a%;c formed by=way of a fifth
phot ol i PHEGF%BFEIOR te pichibseaisdAtmed bawarchp sith phytlidhesarlester. b whet al

mat eri al havi.n&ga. | ow resi stanti.e val ue | ﬁ?liformed. A gate el ectrode, an

. g
el ect r odfE>THAR SRR Hie SRS Visgre ing &5 e Eribveonrgcted visgha seniagt ke foraed
term nal portion are farnmed way. of si.xt h phot ol i t hography step. This
el ectr ol ea}es mutgr(ral Y"fo‘“ﬁ"ﬁﬂ?\%t{ﬁ%h@ g‘é@?f_na‘eahﬂ §ngu§[te§§§ﬁ$‘b82d8‘ét56?0"fq FRCwhi ch
ol oront o e s HY Hs RS efeB el RSP g o
invepti; - 54 D%k [ Leal Ly connected, t hrough t he
” con? gct ﬁﬁgleté&f%gfg‘?rr%gn%ﬂr@t%r%g lb{n{sbﬁtlhgﬁ ﬁnﬁ!jgﬁ{ [Irei’h%g o(béé‘l ? har s ?}%‘f' a&atgtec[@déct rode

or a 20yBeRMbnaat@d el SELEAYR S O0led i BRHGE W LM Lo G L Rheglnl cal ly

b e
connected through the contact hole %orma the Insulating fi 0 bot h
the sounGhe MieHBg:ihfi@addilh SAHLIMBRRY RIRBUSIBAATEARGUCt or Tilm (source
region) containing one conductivity type (el ther ntype or p-type) inpurity
el ement. AlAretibasipexsthingll 85t ERERNE ubBHeerbEatd M@tfz@mﬁﬁél%r&&{ zﬁﬁ%ﬂet he

contact hole fornmed in the interlayer insulating filmto the secon

anor phalive2&car tacbosluatBe niréd b deadife HRGhBRLIEERH Bhy i sBNEnEQATMEL | Vi ty
type (either n-type or p-type) inpurity elenment. As previously described,

t held r avasmily by employhey siesheandiiaiasics. dikbayl pentonect@dind ehe?Pixel TETUfRACt ur ed
by executing the photolithography steps six tine, in total. This

seni cosdaonolr THI $phgrede diecdrivescicoris cotminsahbyCMAE siewuic elvghbuligalks be whi ch
is plated by the nmetal film the inverse-stagger type pixel portion, the
hol di ndrogesheht this embodirn¢rs reprendrriabuqhoan £xampl6 of forreat enramsodssiot] tyfe
reflection type sem conductor -device in which the present invention is
enbodi diplandevisewHeeragipraely.ndule sach emaetialdmvingrmehigbmetonidachorncdeisiice may
~be manuyfactured by executing the sanme manufacturing steps up to the fourth
" phot ol i #BefrEgrhys Spigp! fd%féﬁpq%. p eflecrign svResdibiny dspies may bemaswirderdr Inevi ce

of fhe enbodi ment de 3. Since fifth phqtolithography step is carried
outzfO at%%?ﬁéﬁﬁk‘%tiaﬁsg%tw&tv%dléwlé& FoeRS E%’@égt%“‘@d?%gétfe%céléaﬁ tiaile PR | i ne
to a secotnd angrphous gﬁm condugtor film (soyrce region), a pixel

el ect r BERTE WRHEANTIREY BegorpRd af fifsamed ReyanrelePER DS THE udsiarasd Pphous
sem con or fijl m contai,ns one conductivity type (either n-type or p-type)
i npuriflﬁg(%yérm%tshe%% BEXX wiring line is electrically 15 connected to a
term nal pa@gli . | d_al:s not that. as_a material of this netal
wiring |i ng)lstoi' %H]Ehslig %Pg &e)dr%lggf’ewhtlegl t%%ﬁageygg%%%&ds ?r%fl}ffjpﬁ%tt eﬁtﬁeé?uﬁgg\ﬁlﬂﬁg a hi gh

ref| eckihBf GRAAdBIIGH hid 81 A ReTRBRE {dhhidy LRI KEIm Bl ELLAGG, dlbal T,
a typical material mainly containing either or Ag I's enployed. I'n"the
a_bQ}Se'Wfih@eqﬂ\l‘ﬁﬁgiiVQ};,%@sé;ﬁ%e PleX&bdEl6GAL Qdfink find BF {{Fz%@&l SPRL oYY 2
simlar 20 elenent to that of 'the netal wring ITne, the pIXéJ| el ectrode
may _beal%@ﬂr?@@o%ett@ﬂniﬁan&)rﬁbHEn:W"BeI Rphheelf kiahlirRhate! FLIRGrARRY e &R | S
carried out.

impurity element has been added to the respective semiconductor layers, the insulating film
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As previously described, the reflection type sem conductor display device
can be manufactured by executing the photolithography steps five tines in
total. This sem conductor display device is constituted by the source
wiring line which is plated by the ZS netal film the inverse-stagger type
pi xel portion, the holding capacitor, and the term nal portion. 30 The
sem conduct or devices wth enploynent of the above-cxplaincd structures

wi |l nowiélddgerichans Hratd vedetdi hanbd formed ghe msut cldve: nbed blwlne i oned
enbodi ments. [Enbodiment 1] In this enbodi nent, a nethod of sinultaneously
manuf actWPEily cacBicvaruper {dver nensacivaivaed, IEfurdwanarTEobihe hewrae WIMET and
p- channel Tﬁ;%,.mhich_is Q@gvi&%ng a F%%CS circuit of a drive circuit
provi ded™of ’@“ﬁ%PPHHEWV‘ e “Hﬁ?@ thegermisal P@HOR pEYDarB R lRE tFcaid® wi | |
be described with reference to Figs. |Ato 10. In this enbodi nent, a

Subst r atlts TOACELBHAT i S & ol ISR AR GO AN BA 8 P DUH I 97056

glass and # 173 r,glass produced b rnin rp. or alum noborosilicate 10
ol ass.  RUTTHE Ll 4nd %ﬁtﬁﬁgﬁtﬁb@?rfﬁmg@? ofioruaemad PhAghE Hitihas
transpaﬁgngéi-éagyaﬁtz.spbstrate nq¥lbe uPed. A Q'%?tiﬁ substrat e havj ng
heat r eSSt &nd B aBHE AIHEYSHVERY R (RGHRLPRITIRE ST phi e eV R A% so
may be The L 0 rIy& ef' conposed OL ,i@@}la}hq lfJIm
such asagﬁgpﬁFggﬁg%ggdgyggpﬁiEggs{T$%%%Q%%¥¥$%%H %Hﬁﬁ(ﬁguéLsﬁ Péoh‘d&%de

ni tri deqld Lk icsad OF RGO lE H3RRLraen! 00 bnlfiah bl SEPILHENG 2

two- 1 ayered structure is used as the un ying f ( owever, "a single
i nsul at jn@ribdd ﬁhﬁ?gxﬁa#@ﬁ%@@s@é@&r é’{aia\%ﬁ“{g p%&gE@;&fﬁrétﬂﬁﬂlﬁEbnﬁ ()]]:rdit_lrrr;fﬁ r&{ﬁgﬂg% the

above insulating filmmy al so be use irst layer of the underlying
11 o10dscalahudhbhdr &P ook, dige Ridd dRirfol ® F@H@pixs| fREFBh Dedotii Fessoof 10
‘to 200 nm (preferably, 50 to 100 nm by plasma CVD, using SiHg, NH3, and
N=0O as jpafitihyeic@asd. | n this enbodi ment, a silicon oxide ZO nitride film
10la (composition ratio: Si = 32% O = 27% N = 24% and H = 17% having a
t hi ckness of 50 nmis formed. Then, as a second |ayer of underlying film
LO1, a silicon oxide nitride film101lb is formed to a thickness of 50 to
200 nm [(Hmisfdmabt snod2@) to 150 nm) by plasma CVD, using SiH4 and N=O as
reactive gas. In this enbodinent, a silicon oxide nitride film (conposition
ratio: Si FiBR%tdd an 68G¢rlaNerinsubsringrfdmt-has B8n havifagu2sd anthidismess aof 100
nmis formed. Then, sem conductor Layers 102 to 10~ are forned on the
under | yiengcdaduerorTheyeg 1havisem clssigalde othabayier manofctwed 0% avay Pbramdustbe
form ng a sem conductor film having an anorphous structure by a known

met Rod Rhgsolitheriangy stePCVD, pl asma CVD, or the like)) conducting a known
crystalliz%ﬁion precessi ng &Iaser crystallization, tRernaL_?éystallization
or thermal §Xfst3y [ipsiating ey Agpriaiving gpie inaaring fime kwhichy gowws aths a

crystalline 5 sem,condyctor fil and tterning the filminto a desired
<hape. S?H%C%W%A%etsgPrrnai/e%H‘fngttC@%%‘swe ?@q@é}gﬁéecct WIHFURNBES of 25
L e 0t B e e e P g i o no
Erbodt HBRE SHPRHBY Bhode-tar el ERPDY %68 Tk Bp et fb ey and
t hepgaf - | ut] 0.¢c [l i [ 4 n .t rph

si1 1 oorr T SRR ROR RN RSl Mt s i3 D Esas i AR EBBER, o
one ho : Sdhj Ll lZz@t & .t mihQr 4
our 9) B R e B e o g B B oo™

| mpr oViggrsh ¥t Blthbd at kIohyld WRabRIM ha: isratsd@hhé iR ihd §RRHtihvBrt®nf Atdred.

The crystalline silicon filmis subjected to patterning by photolithography

t o for nht hes eMcead uedsobecdnaligtls fdRded; S el RRringd lhé he RN Eacriedt e agase of
manufacturing a crystalline semconductor filmby |aser crystallization, a
pul se- aagirlabatinodatiyg@in@r continuous |ight emission type exciner Laser, a
YAG | aser and a YVO, |aser can be used. Wen using these |asers) |aser

i ght em t dadef nolmle a resist mask which has been manufactured in the second

photolithography step is kept under present condition, an impurity clement (phosphorus
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a laser oscillator may be condensed into a |ine shape by an optical system
and allowed to 20 radiate to a sem conductor film Crystallization
conditions are appropriately selected by the operator. However, when using
an excimer laser) a pulse oscillation frequency is set to be 30 Hz, and a

| aser energy density is set to be 100 to 400 m}J/cmr (typically 200 to 300
m)/cn¥). In the case of usi ng a pul se oscillation YAG | aser, the second
har moni €t hemabke afapphegmed” mppilddedsciliclsamiomdiiceguanicyeniyn he et to
be .1 to 10 kHz, and a |aser en energy ZS density may be set to be 300 to
600 mJ/(l:lﬁtam(l‘t‘:ypil@al(hyzi@m@cm@at?@o lm? im;tdm)lﬂstléshgmht_rgd'lttanmfrdensed inaline
shape with a width of 100 to 1000 ~~ -100 prm may be radi ated
over the entyere D¢ aceesst “ac’lbku‘{\jbttfab%s betmd mankfasaursthdpeday asehe |sightd
overl ap h ratio at this tine 32 may be set to he SOto 98,'0. Then, a
gat e i ngtf )HH[}HQWW P08 KBt pigduwpacss bt Gandigion gvesordusc sléttmdtﬂftdimlthmndnayer
LO2 to | 05. The insulating film|06 is fo fanlnsulatln film
cont ai nfbrfé‘"s‘t ? é’a“ég“’t%‘ Hakigs sopditiornyshap {’T&Oa?@f tEmlysrivbyaypt Bt CVD
or sputte In this enbodi nen a 5 silicon,oxide nitride fil

((r:]omlzos?” q th&ﬂq\ﬂéﬂ%a %‘i’”—fl’(’o‘i‘é/“ 6“}-359% Sqlﬁlond f%‘d‘é‘ﬁﬁ’el-laiefz%@si ‘f“ dc%o a
11 m 1 g Blae R s R R RSy e oy R R it Py e 88 ol
A X e
(thi cknpgsr ma C(t)&tjclgt% e gﬂgtrga?%gnr?te&a?@g egr%pﬂ%ﬁtﬂa‘é %Mr{n%%?v nﬁﬂ:' ckness:

100 to 400 n amn%tte mate I'n

_embaqgdi ment Sﬁtﬂgqtfdnrtﬁt athlngMCks\éF nldsk M }Q)Eéngplﬂg\r 1@1{12; 51& (w}%

“t hi ckness of 30 nm and the second con uctlv made of

havi ng @cbhil ekR@sgivellaydf & sipl I Uorm?d
by sputtErl ng usi nlg T%ty%as gﬂ? g?gje%@l!rhnﬁg%qgf tﬁ%h}g{ﬁﬁg’?ee%g‘ﬁ‘t%*?’%fﬁg‘Jfﬁ}’W‘}

The W fiHemi"styp@hdTREdRY ctBULH @hé REpel BB \WhaTiret ¢ Betive V@e YMJOI {Ha Can
al so be formed by thermnal CVD usi ng tungsten hexafl uoride In any

case, ideniisoric@upr lagert ol guetas, whilk St dneeel Pr@ideregldn is]ﬂfgrrﬁélﬁb(\ﬂbfv' dhen as a
gate electrode, and it is desirable that a resistance ratio of the Wfilm
is 20 weeemd oondesise (e, areisigiranegioraflow cohcdrttandh id foraad bblew wweired by
enlarging crystal grains thereof. However, in the case where there are a
nunber widunpee iaysrie lsmfemhmnamhaammummnaemrhhm RQraMially mcreased, while
crystallization is inhibited, and the resistance of the Wfilmis
i ncr easihés. imPeite fagia isiseparhied famb ot ohemnel fomming feglom i s f or med by
sputterlng us|n igh-purity W(purity: 99.9999% or 99.99% as a target so
that no | emgtem@eapptfmustedﬁcemtlerrremﬂvctdnteonderfwmﬁutq: an{FFrapomtphase
during t formati on, reby a resistance ratjo of 9 to 20 ~S2cm can
be achi® Bﬂig}lm‘rﬁl‘t‘#ﬁ%ﬂ%é@ in thpeixd pettioseridulytthy earfer parti@vel ths made
of TaN, anglgt he se%:g‘ld conducti ve f| | m 107 % of W However, the
"presentb A ﬁtf?%o el RFFiPR dnashbeEemeye éafttﬁ: g 3 M5 BRSPS ed of
enent sele ed from'(lﬁt

d 33
a1 & fefEon ﬁf%ﬁftﬁw@ w@aéﬁewkggvr:t@m?’ ttereawgnmtatsai l\ﬂgoln({)ound
t A t h || | fil d d
e ah .Pa"ﬁcr‘tr"%f;tgﬁ éﬁ%f%fga%ﬁlaii%ﬁh%i%%ﬁﬁ YRR LA Bl OBl 1 & A0Pe
the fo'lll% nCL(PlFQEQ& diq? 10HBSynL?[eS Evel the eJ %%LS%%&&E)@%&%? fflowuf:(ﬁra de Of a

tantal um(Ta € secon

first Qeag%t%&égggﬁgg%@sﬁc tdn @thtthtmg tt#\tabt tetthééhd the Second

conductive Ti e first co tlve m nade of a

t ant al um nistbicd@ek [ Al
i the Prrst ‘éO‘I@D’fﬁw‘@@‘“*"%ﬁ“@‘e*%%?‘%{‘%iﬁﬁﬁ“ﬁkﬁ”ﬁ. e R g ne

secpnd [geadirehtveackd)| Rked o%]'rafti'oh el eé@ol-ﬂl@ Bhttrr‘ia%lﬁé té@)&@ chRicdi@ made

of a resist are forne by p%otoll ography and first "etching processing for
f or m ngo ek ectfdrade seadldili dd AGurkf e COAAUGIRBiridhant LY 81l pHiRG NIPARSSI Ng 1S
conducted as first and second etching conditions. In this embodi nent, under
the fi msitaletlshimgsweordit a0} ebdhifageinsinglgiauet ed tb’ytitinlttﬂtd}u(@t)l‘t‘\égfl(MLCOUpl ed
plasma (1 CP) etching nmethod, in which plasma is generated by using CFa,

Cl=, and O= as etching gas (flow 15 rgte: 25/25/10 (seem) with an RF power
(13.56 MHZ) of 500 Wsupplied to a coil-shaped el ectrode at a pressure of 1
Pa. As the etching gas, chlorine type gas such as = Bd3, SidC,,, and
CCl14 or fluorine gas such as CFa, SF6, and NF;, or Oz can be appropriately
used. Herein, a dry etching apparatus (Mdel E645- |ICP) using |ICP produced
by Matsushita electric Industrial Co., Ltd. is used. An RF power (13.S6
NPZ) of 150 VV|s aIso applled to t he 20 substrate s|de (sanple stage)

.. o o, o 1 r I T o .



25 condition) a taper angle of Wbecones about 26. .Thereafter, w thout
renmoving the nasks 108a to 112a mad a of a resist) etchin s; is conducted
for about 30 seconds under the second etching condition, in which plasma is
34 generated by using CF+ and Ch as etching gas (flowrate ratio: 30/30
(seem) with an RF power ( 13.56 MHZ) of 500 Wsupplied to a coil-shaped
el ectrode a at a pressure of | Pa. An RF power ( 13.56 MHZ) of 20 Wis also
appl i ed tosuche: sulistdrat ehghdeDC,RRLE isStpIed (WRRIEPY & SURSHARLhalih .
negative self-bias voltage is applied thereto. Under the second etching 5
condi t i omeusiong véhich wilube{oefheCh dansla@hg mashdl, 6l Agisgadw -l ign W -t hoy apd the
TaN tilmare etched to the sane degree. Under the second etching condition,
an et chi ngathatle swiftde. respeatalt@ BY plsteB8ad7 mardrimsnhavingsidrnet ¢hiuag | hate
with respect to TaNis 66.43 nmimn. In order to conduct etching w thout
| eavi ng @my tesicdsanconatirenigdtentionsueatribed datd mecandenelyi Rgemiphgedayyrbe
i ncreased by about |0 to 20% 10 According to the first etching processing,
by appr opfirBE@lspppelesidydrbield. ¢lirenstrapeons nigkelepiasnumask allbyseofemhdsqmetdlons
of the first conductive |ayer and the second conductive (aver are tapered
due t o-t'ReccEpRetncspnglastHaceyisiapagelapel cdoppetiovarnovs dis coptee issindprinThe
angl e of the taper, portion may be 15 to 45. Thus, conductive layers 113 to
117 (fi r'B‘f‘aEBh"d‘Efé"tli?‘éé' 1p155;.é,h§3 1454 19 gover 7he swdrcsadghe sawce oridogtinve [thyer s
113b to 117b).of a first shaPF_&onggaed of first conductive |ayers and
second dBREGELINGBUPAY 6P Sreyihshslenatbenysingsehe seusee wirdn ling of sl negriori g.
ctive ] ayer .in the, channel

1B). The width . of the first con N | engt h
directioh co ¢ S v eVEhYOHT rEhi CAvides.
TR R RS I e n Y A A SRR Tl il PHAIE
~Al'though, not. shawn, regions ,of the.insul ati film106.10 be a gate
-+ nourei g Hxd B SIEPEY e e e v e dicpst B ety
first 20 sh [ 10 tp. nmto be thin. Without
renovi ng t h%agoésa ?glt?l t?rrlwgacg(lglgg %plﬁl{en‘?t (fl%i%;@rtu “gl(‘)lﬁﬁll?ég B?%Hc@’s%eirﬁ)dmi‘%g Lplatng Myghod
wher eby i I I e - L) i s added to the
seniConéﬁ%ﬁ%$F$§$%¥§£gﬁggﬁh$g§%¥#ﬂ%E%%%9H§H%¥g§%%g?%g“ﬁ%&“%éa%%hducted by
condi £1 0ns of e Brsa R A el Mol (LT VARG ek 0 s
accel er atsb@Rewdtinadigeof 60 to 100 keV. In this enbodinent, doping is
conducted at a dose amount of 1.5 x LO'/em and an accel eration voltage of

SO kpV. A Bhb&queRdy, iféynifk 6MBnt @At fsAEGAR fiin s¥dRericPdLChQIERS fRelitngi ng

(=]

to Group XV, typically, phosphorus (1') or 3~ arsenic (As) is used.

Her ei n, ophaspiipaneat (O)ducsivedidd. is tarrieliosit.C ARRr, thBere@pduet tMRldcBvefismlis | 3
to | 16 function as masks with respect to the inpurity elenent providing an
n-type, pattemeldybyhiayhsfaomddnthoatlithograplpwstep yo tegi fona aliiSeltetectiliar &ldv@rared in
a self-alignnent t manner. An inpurity elenment inparting an n-type is added
to the higgaccheleaformedby wapefrifoyritn phoolishdgrapt§ step. 12 fhis casa, mameantiokt i on.
of 1 x 10" to 1 x 10'~/an'. Then) w thout renoving the ~; :~t masks, second
“et chi ngWhidcie serichgd re theontweiterzionerrither atramitigld whishrisivetbed forhezste
secaonds @% using SF6, > and O as etching gas (flowrate ratio: 24/17Z/24
(scah)) eFEndaninE apether qonsagsehaly wdryhos readew wugh cedrse ovisingdline grraped
el ectrode at, a pressure of 1.3 Pa to thereby generate plasma. An RF power
10 ( 13f§§m§+2) of 10 Wis also applied to the substrate side (sanple '
stage), whereby a sybstantially negative self bias voltage is applied

t heret o. Iﬁ&Fﬁéa§88§Wﬁ“@ﬂﬁWﬂﬁﬂéd$?%ﬁB@§ Rgterighhappsi EW?%E%“WFWHﬁﬁeﬁﬁbct to
Wis 22g.%1nn1nin. an etching rate wth respect to.T%N is 32,1 nnimn.

and a sefedion Pal PRI UG FHe FlpREnct GeraNGesv#ing hogn At CRE dPHEDe wi t h
respect ' hat .is the insul,ati filml06 is.33.7 nynin, |n the case
o for et Rlchdthe aoliiBa R U8 i Epiier s i o e e et 15 e

i nsykat | [ | [ ' 0 Cr i fiulm thi ckness .can be
Supp os e g B kALt sRO el 18 SR bRo B BB D HES "0

in the SQCQAG SLENINGIREERHNG iFUL ool Lng.
process?ﬁg, secon n&oﬁdﬁﬁfive”la§éﬁéu%§§%gggﬁpiggdgpgh?g§ﬁ§gFﬁ%%m?ﬁgdother
hand, tipedfd (fbisRRAUEHLNE, aY ek Seidl e harky o %&&lﬁﬁctp hOTSI A $hee
conductlilve tHI ayerr?%122a to cfL216a. )I 711 adei ti or51) "’tg[%et' masks f)r(Sr%L resi [sLt ”1[68a to
112a are changed its shape into masks_fromresist 108b to |l Zb by the

second etching processing (Fig. 1D). t hough not shown, actually, the
width of the first conductive layers is narrowed by about 0.15 ~m (i.e.,
about 0.3 wmover the total line wdth) conpared with the state before the

second etching processing. Furthernore, the width of the second ZS
conductive layer in the channel |ength direction corresponds to the second
wi dth shown in Enmbodi ment nodes. The el ectrode formed by the first

A NS o o o - ”~ ~ B A NP o M




processing. In this case, etching may be conducted by generati n~~ plasma
under a tlcnv rate ratio of 25/25/10 (scan) with an RF 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 t11 is also applied to the substrate side (sanple
stage), whereby a substantially negative self bias voltage is applied 10
theretoqilnwéhe §a5§ of usiﬂg CF,~ Cd= and O=, an etching rate with

r espect CEGTHG Ao ARe goutgry i ol i wlestrigailn gorageatdunn mhy eapacthalpiorandi s
20.67 nmmn., and a.- elecéion ﬁqtio of Wwith respect to TaNis 6.05.
Thus, tReEPPITAYTTSNSRTEN TPiY het CRERY REPPHER DT B2 1 HiS walerthe
regi ons gfhtq§r§ngyu%tkngothnllgﬁlxgot % vered with the coanﬁghve‘ ayers
123 o 13EhaTonT PO aRtisbelcaialodt el QBOh SRt e A eS Then,
after Q%q%yh r‘p”rlocesﬁng is conducted to

ng. the .resist pasks, second dopi o
obtain ‘a sfa?%ﬂéﬁgﬁﬂuﬁﬁméigglQﬂﬁLﬂgﬁﬁﬁdlfsﬁggﬁducf%ﬁ“ sing the second

conducti ve . . i [ o..an.d | ty.el enent
o that 1 he | He e e e e A R HE SR o LERPEE o D B SR e
t aper AN i I3 EVE& r : i FBRL,.. ;
Phoaphoras (B g o RO S R dn 00
conduct@ehiuRegEly thenfAR)iRgA e oML LIRSl Bhedqs8 RMRUNERhind 1R fixdCrETCnv,

an accel eration voltage of 90 keV, an ion current density of 0.5 N Alcmi,
phosphi @ecKAR3) THY) hywele RAe fhedii et @rc@dScondfls duchl MMEERIBES efic@P (13 eRMnelhuUs,

| ow- concentration inmpurity regions 127 to 136 are forned so as to be

over | appEd) dwh inft8g f230s tlr nduied hivi riidy@itt ks amdedifircdl kgireRAts stENALr . The
concentration of phosphorus (P) added to the | ow concentration inmpurity 25
. regi®ns:xagiplé of I3Gning the xrdBmission dpx AP davtice. andrcthaidebymeloihc endati on
inmpurity regions 127 to 136 have a concentration gradient in accordance

wi t h t heatehiatikanessa bfehtrbie driap ehamporetisons eoipldyed af i pst] donduby b wdlekayers. | n
t he sem conductor |ayer overlapped with th a taper 37 portion of the
first oppedisplaydeviay eray bamanmantitey. dooerise sharorre{l®somoepe daplagdyvice
decreases gradually fromthe end of the taper portion of the first

conductis fpemiedysinceihorhp st flectivb elecwpdeartd agate yiringlincheaysadfortedioghagame
processing, a concentration distribution is forned Furthernore, an inpurity
el enenting a5 demgauedsirateyhay by 9Fmed ne emplavinohshevpuetimysksyi ons 5 118 to

e et T SR o TR ot 15 bl B
N
el WAL Ak o 5l TP T S LSl "
e AL, gAIRYAN | N NSRS A SBAPRY I FEPR TR LTS
00, SSROR SR REFSRR e f SHLARS Gl 2,SROTH e o g o

form n%eﬁsaicqaﬁlearﬁg%b@@elk&weﬁps&%ﬂ%aat { AN oA Yhic B YRS rurds2 JRgThel t he

regi on ot her than e pixel portion 94 are covered by the nmask |46 and
third e ehihB3eRHACESSIHADCsS, GRNMUMELAGubIRR: TREAbe Rlrdled byt hengkass.plat e,
the ceramc glare and the ceramc glass plate can be used to the nask 146
The uppefskyi ew of the mask 146 is shown in Fig. 16. In the third etching
processi ng, taper portions of the first conductive |ayers which are not
over | apped Alkd, v tiiecmbslind4, Wi SelQed dlvakydecio fdtetietodr die ebeli RArid® t o
elimnate regions overlapped with inpurity regions of the sem conductor
Layer slindloé chdpixel petrabin ngd picodeasddegfitse eomaud pecidyashagufanutcGRrebehi ng
apparatus, using, as etching gas, C 3 having a high selection ratio with

r esi¥ectsame tivite. | Altehiasivelybdatsaent gleetrothé, nguics wiongliot etiteqrixdposeoomds by
generating plasma, using 3 wth a flowrate ratio of 80 (seem) ) with an
RF powelecfrods .Oééid\nelzyir@? pPESONWisppicper ety nangdickursHapedinstaest rgte tht  a
pressure 25 of 1.2 Pa, An RF power ( 13.56 MHZ) of 50 Wis also supplied to
the subapyRabvelamnert lashegs wldsd sy resmeriwpynacyishs tanican te ﬁ@détlw@nsel f
bias voltage is applied thereto. In the third etching, First conductive

| ayers 124c and | Zz6¢c are formed (Fig.26ZB). 38 An exanpl e of conducting a
third etching process is shown in this enbodiment- The third etching
process is not conducted if there is no need to conduct. Next, the

sem conductor |ayers to be active |ayers of n-channel TFTs arc covered with
resi st masks 147 fornmed by third photolithography. Under dais condition,
third doping 5 processing is conducted. In the third doping processing,
p-type inpurity regions 14S to |50




(high-concentration inpurity regions and | owconcentration inpurity
regions) are forned in which an inpurity el enment providing conductivity
(p-type) opposite the above-nentioned conductivity (n-type) is added to the
sem conductor |ayers to be active |ayers of p-channel TFTs. Since the

sem conductor |layers are doped with the inpurity 10 el enent by allow ng the
inpurity elenment to pass through the taper portions, the p-type

| ow concenbtatiipomet mpurtictey cordgironle nhgue farmsah eenhi@ticon. giadizgnt J simil ar to
that of the n-type laowconcentration inpurity regions (Fig. 2C). Using the
first conpksetvievemicaypdnsoakyomsky baiat ivated pectfutcbemnyri: pauh dhysc@k@meift: an
inpurity el ement providing a p-type is added to formp-type inpurity

r egi onslinug the prsd portwntamilshe ploodpdent the tdreipaltpppeoi mpubé tyrnégiond oh5 148
to 150 are forned by ion doping using diborane (B=H6). In the first and
second dépimylapingddnsingic phusphorhysexesuangedhomlithesippusicpy whégitons i n
different concentrations. However, by conducting dopi ng processing so that
the eont¥fts ¥iiwhling apdrion chssodes! 2hg ramringlopartion| oz niastel ofi wchixt heral

regi on) mheri?y'they ﬂﬁgction_as a source region and a drain region of a

p- chann@ftepeT (Mmpfael niRly €opgipotyprabneti! pecpak tuserayseninuaLtsHecc asd of

usi ng the cq ditiqﬁ of reveptﬁng deﬁ{ease in_fi_n1t?hcknefs in the
second‘%ﬁ@ﬁfﬂ@vﬂﬁb BY PRGSO X s Pe PG SRUER &V THAS BNof! (18 PRG! SFEORS 6t chi ng

gas) ) in grder.to-facilitate doping of boron, etching (reactive jon

ot ohi g e R B TR GU BN Rk TGVE e nStr AR e Al oby be
conduct ed _bef %SHEQethird‘q%ngﬁﬂ rqgessLng.XZS Thgg, as shown in Fig.
an i mpurtty @l enent ’ addéd- T es U RSREI PO P Hy 6P & QT FAted e The
.actiyyati i d byt hermal, ann i ng.ysing an anneal i ng furnace.
Theta O oy gL Rk B B S 500 Mo PE Ty ot Ss0c
in a 39 Hfihd RQEH, At Mosphere having an oxygen concentration of 1 ppmor

| ess preferably 0.1 ppmor less. In this enbodiment, activation is

conduct ed bylsheahild heAtRERM:1 atFTORG E)lﬁﬁea‘ nyhehg,t&&lgmém?ggg\gu of tﬁg%(r@'

1
anneal ing, | aser annealing or rapid thermal annealing can be appli ed.
5 Thouglrcn@t nsl Gamdnmfidiered LARMOS ctrBgicd MBYE bt he pl@RBALISyHE TFT ffusRe
through the activation treatnent to thereby erase the border between the
n-t ype THPUs dhy piadipenson hewbe iardtbyattop)chandeltdg: TEPYri ty regions (high
concentration) alnost conpletely. In this enbodinent, at the sane tine as
t he above-nenti oned activation, nickel used as a catal yst during
crystallization is Bettered in the inpurity region containing phosphorus 10
of h% gHEododentmanbdn}] whereby a ni ckel concentration in the seni conductor
| ayer mainly to be a channel formng region is reduced. In a TFT having a
channel f ohilesgripdaon will ndwbe padd otedanans@RFypa sereittndat toedédcadecyledsed and
crystallinity is satisfactory. Therefore, a high electric field effect
nobi | i the peesemt imvardon Bvgpkinteddfeletory characteristics can be achi eved. 15
_Next, heat treatnent is cgnducted in a hydrogen atnosphere to hydrogenate
“the sem cohdtietbroOneysiv. filpt is Imedden genariisnsyriist i hydbsgen axkithed by

pl asma) can be ysed as ot her met hod of hydrogenation, In the case of

usi ng cqudnCti R & ﬁgﬂl’&gqﬁ%ﬁ‘é{ffgﬁ@é}ﬂﬁlmﬁf ¥iY 9l grsephaiBlichoganbyister | | ght
sug&)as exci mer | aser %Qg,YAG L er i.s radiated after the apove

hydrgenat i i AT IRBk Y hich ipjuge ﬁZOfpwJ&ré%%PfSB%ﬁﬁ seoippheldraua PRERSIIPCSA t h
respect to Eot ghe surface of the,source wirin Ikne 6 of the pixel

bor P+ oncifsRe RS AR o bl el SFothe Hapedis 55 Pleah a7
shows lioMkew of t mnal portion just after .the.plating.process
oper at FasHRRe o5 R MnchAR BTN B Piea Pakba s LEluFERET sbrSuR Flklr o T

Figs. _ffin iBlorh 36 $AGE 2RI A o600 h1dh OFS O b ATINL RODhiAN BBl

reference nunera represents an “eél’ectr ode I'S connect

ext er ngbut€whifdline BY funtiRl thd8esdk ke Of il AMLGaeXP! anations, Figs. 7A-7B
i ndi cates one TFT provided In the drive circuit portion 402, and only the
sougsce Wi I [i@olddte el rdiSod RdhaapedidNichNBaPhxelprPQ R (403 iuithts
enbodi nent, 40 the plating process operation was carried out by enpl oying
t he coppeRAgdplat mgré N, ¢, (Uranufiacbiied: By rllAnénsM CROFAB Cu2200"). As

i ndicated in one exanple of Fig. 10, when this plating process operation is
carried out, either wiring lines or electrodes, which will be plated, are
coupl ed to each other by enpl oying a'&unny pattern so as to becone the

2D,




5 sane potentials. Wen the substrate is cur out in the succeeding step)
the adjoining electrodes are cut out so as to be separated from each other.
Alternatively, a short-circuit ring may be forned by using the dummy
pattern. Next, a first interlayer insulating film 155 capabl e of covering
the source wiring line of the pixel is formed. As this first interlayer
insulating film 155, an inorganic insulating film 10 mainly containing
silicon may beherfphogkad.c-MNextibedomsecodiringtherthayerr fnsudeattyngad ik m 26 made
of an organic insulating material is forned on the first interlayer
insulatiHg“ﬁiWﬁﬁlésbcPﬁwﬂhhngWMdeanupdaneadryﬂhnlwe@ﬁngﬂﬁkﬂhhaukmgoa
thickness of 1.6 it.mwas fornmed. Next, a pixel electrode 170 nade of a

t ranspar ’P“Edhﬁﬁbﬂ?ﬂéfﬂﬂﬂhv1@W@hﬂveﬁm@dbﬁ.[ﬂhEQﬁéwséﬁ@nduhnﬂmgMayeﬁcd

i nsul ating filn1?y enpl oyi ng a photomask. As the transparent conductive
fi1m whi CH@EHst freu0escs Mg bueh sepett bogamel?e sapemaunsidnce, bel TOo{iaby oy
made gf indiyn]§xgd nd tin oxide), an alloy nmade of indium oxide and zinc
oxi de” (1 FPIgBasCryg 5?‘3 b nESERTEe aftrhdy Plaing Rifeess PRerapay i rdehb oy edmaNext |
while the second insulating filmis selectively etched by enploying the 20
phot omas® <% Lot RECIRG |“ém‘voﬁ’itﬁ Fespectia SEPCPHEr FWdIES RIeCEshpRATtign
regionsig %%;hRL§§A11481 149, 151, 153, 150) s forned; another contact
hol e whitR ¢ reachéa’18“?H8"98&P8%“MW#¥4@”W? w3 eS¢ Wang BateBor ti on i s
formed; and t her . t-hol.e mwhich is reached to the ,gate el ectrode |24
i s formed; gﬁ%&épgofﬁgﬁ%ﬁﬁe?médﬁﬁgi16 5Peaﬂﬁﬁgﬁei%”$8%chéﬁ?¥% PREPEOEE r ode
125b is {.0r Next, ¢l ro 7.10.160 L.ch are el ectri,cal
convicté%g?%ﬁgﬁgggé@géd??ﬁg%?%%ﬁf?@Vaggﬁ?6ﬁéu%ﬁ¥pfﬂﬁé§?1iﬁ@gxffé)q’ %ﬁ a
. sour ¢ Whidinehd iR iRt Lhe.dri. J i trare. for . electr s; 169 and 1G3
whi ch arcﬁé?géi??@5?Fj*@%ﬁﬁééngﬁ?%ﬁﬁb{ﬂﬁtﬁgoﬁﬁgﬁgFP§°@bﬁﬁ%gngﬁgﬂiﬁ“‘and
the i Npuwohtdnd eak WbnHRBLARE offl [Biher 20" ode (LN, | trode) 161
is formed which eIectr?%afﬁ§ﬁ%b§§g%{sﬂtﬁg&fhéuﬁit ?ggﬁgﬁhggﬁggﬁﬁthgg1

const i t ufre@cesSPUEEoH BOHRBe HAkRELSQUIISESs WicheNDo b REb ?@n@\‘;edttgﬁwﬂ el
portion; a gate wiring line L63 which is electrically connected to the gate
el ect r odecch2Mpharofidiogethyasteh, anglorRns apachires eWckiond, 4 ische WREEIR 23d a

el ectrically connected to the electrode 125b is forned. Al so, a pixel

el ect r odwldid (stsragt)ectpatical dry feanmde ahée htoing kiesitaliuHapys.r egi on 153 of th

pi xel TFT 206 by such an el ectrode 163 which is made in contact wwth and is
overlapped Wexh afier shepiegist metlect thedecobd@hofdlzhpgmphsstpp kat bedreetiondd, 4 70 is
el ectrically connected to the inmpurity region 150 of the hol ding capacitor
207 by apvidiesf the sssondderctpi®oustiemirondurat Blnt @naindeghacnewbhuaivdyirgpe

overl apped wth the pixel electrode L47.

{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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Al so, in this enbodi ment, such an exanple is shown that the el ectrodes 169
and 163 are forned after the pixel electrodes have been forned.
Al ternatively, the contact holes are formed and the el ectrode is forned,
and thereafter, the pixel electrode nade of the transparent conductive film
may be formed in such a manner that this pixel electrode is 15 overl apped
with this electrode. Also, the inpurity elenments capable of applying the p
type ar eRId8dNBsche corepelatli vdiqhperdchyd Kegic snend 3510miIB6:s samd nduGor whi ch
may funclio .as one el ectrode of_g hol di ng capacitor 207. This hol ding
capaci t F "z 1S OPErRBEUBY el Be ¢ E s - TaB a0 apr@y PER BB P eBnndenert vlothcheacc
capacitor wiring Line) and also by a seniconductor |layer, while an
i nsul at i“rll‘gcrf‘?d:‘“rfg 1830 4 ’ctj'ﬂs‘ekdméééltah%lf‘ eYluel fy eagherhér hassqasdds aorphous
above-descri bed ma ﬁfacturingznethoddis_garr[ed_Pqt, both the drive circuit
201 and bfhec‘pr%éﬁ‘“g Py FYHS0E Ran “BBIPG I eEPoACE NS YA SuBSYRALiePUTiRe
drive: cifcui ﬁé‘ﬁ tains the CMX eircuit 202 constructed of the
n-cha%neI&¥V%é% @3§%§HBMFﬁ5“bogﬁﬁﬁﬂ8ﬁa#?ﬁEO%FTCQWﬁ?H¥Hb“FF¥EF“ﬁﬁ??ion
205 contgins . pixel TET. de, of; the n .25 channel TFT and. the hol di ng
capaci tor 7 fk?gég&éﬁbﬂngyagﬁnghgh %“b%mﬁngﬁ’?Bégw%ﬂﬁﬁnﬁ gﬂb@??ﬁvéris
ref err ednd®a @ A ardGhie FRES X SHAS &AL eerir{sUlaEimrfl[n? RECLLLGA b kL the
42 Fig. ' 51s vi'ew'for 1ndication thé pi xe

sake of conveni ence. an upper I

porti on cafhdin® 8l hMemMRLT horisHRSi+Akg. manufactured in this enbodinent. It
shoul d al so be noted that the sane reference nunerals shown in Fig 3B are

enpl oyed asNdese feebnd Hh&@hi:09 st ordBror OflnS gmahfirrcﬁl)ﬁmmﬁﬁﬁiﬂg Fig. 4
and Fig. 5. The dotted line A-A" shown in Fig. 3B corresponds to a 5

sect ilnabndi@we hypkeRithkongrype doteg) | iipuAnAclenitnti 9ad 4 (hRG AL gl i ne
B-B' shown in Fig. 3B corresponds to a sectional view taken along a dotted
l'ine B-BlecabdEiuged to clétsoallFt@moecd the hallinpagiacivbewe abrobABbRehi We a MEH i X

substrate obtained just after the source wiring line 1Z6 of the pixel is
f or med. phhelphoghplststeet ure of this enbodi nent is manufactured in such a
manner that while 10 a black matrix is not enployed, an edge portion of the
pi xel el ect Publeahqly, s mevbngén: ke badowérlreppledawrihhhihee adowaesiwindeng
line 1Z6 in order to shield spaces anpbng the pixel electrodes.
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 ro the source wiring line.
In accordance with the present invention, the gate wiring line is electrically connecred
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 connected through the
contact hole formed in the insulating film to both the source wiring line and a second
amorphous semiconductor film (source region) containing one conductivity type (either n-
type ot p-type) impurity element. Also, the pixel electrode is electrically connecred through
the contact hole formed in the interlayer insulating film to the second amorphous
25 semiconductor film (drain region) conrtaining one conductivity type (cither n-type or p-type)

impurity element.

As previously described, the rransmission type semiconductor display device can be
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Al so, in accordance with the steps shown in this enbodinent, a total nunber
of phot omasks which are required to manufacture the active matri x substrate
coul d becone 15 six. A description will now be made of steps by which an
active matrix type liquid crystal display device nay be manufactured from
this active matri x substrate obtained by the above nethod. Fig. 6 is used
to explain this manufacturing steps. After the active matri x substrate

formed updaricauech By O\nghﬁh(orl@f pE&waﬁ;t RBAas beed 20 qftained, N T
orientation film30l is formed on this active matrix substrate of Fig. 3 B,

and t heEl:,mlthﬁhch(SMﬂlﬁlﬂﬁht d@GEd N ComRidided b$ WRSIJUAE Sl B NP GESSET PY. By WRDI NG
process operation. It should al so be noted that in this enbodi nent, before
t he OrlEﬁtﬂﬁﬂmnﬂﬂjmnlﬁﬁitﬁﬁtﬁwpﬂﬁﬂL[@H&@ﬁcﬁﬁlhﬁMhnguﬁmﬂllh@[[ﬁb@ﬂﬁnﬂ@s
formed at a desirable position by patterning the organic resin filmsuch as
an acrypowionesin filmin order to maintain an interval of the substrate. 25
Al ternatively, a spacer having a spherical shape may be distributed on an
entire surface of the substrate instead of the pillar-shaped spacer. Next,
a counter substrate 300 is prepared. A color filter is provided ~mthis
counfer [gsbodimghsmoded! I1n this color filter, a colored layer 30Z and a
l'ight shielding g |ayer 303 arc arranged in correspondence with each of the
pi xel s. A ffdg q%@ﬂft\pwmaowpym devisfe inovkdeh pyp piebentdovartion ik tebodied t he
i ght sh ﬁ% g %ger was provided. Next, a counter electrode 305 nade of a
transpaW O BREBREINFE: fil mwas formed on the flatting film304 in the

pi xel porti and 5 another prientation film 306 was formed on an entire

sur f ace of tﬁgR688HFE$“%ﬂB§PF Eor dgNige e ma ek byncesyiiig tharamgas
_processed --th% r ubbi n ﬁ @ﬁekﬁﬁg Then, 5 }he active natrlx
substra?@n%%CV%ﬁ ﬁ“ﬂﬁémﬁgigf B P CFH%WdFPJét H1¥3%W@&ﬁﬁfﬁ§6 and
th h dt h ot I

mat &1 o Rt ‘%*acef(?fghé‘%ﬁxbs WS S SReCadiin MR ER 58 Phese
t b

o S, 5RO Bl rRE RS pal el ‘ﬁ‘*hﬁggﬁf? 87T qui g
CrY St 2 B ERE S0 d R b BE LB AN @9&%&&%&%@ Rkl ifpa et rat es

so as t y seal thes st? using Sea
shown) ar@‘%lawﬂl?acltﬁﬁﬁ' Chﬁ:r%&gr?d ?&)hé‘%enﬁg dtfcl?@r fhﬂoé’éﬂ?uluh%h (? AR
materi al may be enpl oyed Then her the active matrix substrate of the

count ertﬁﬁ@ﬂéﬁﬁe&t@w& SUb- ) SRy llerh@M %@%étafiwlﬁnolﬁnéh eeolzrwiyh' S

case, pattern mhlch i's provided so as to perf ormthe plating

pro¢es Scoﬁﬁédftal:l iten desm@idll pBtion. HitghoBA dlsd RMAtBP elhars8VWnQferihNEF @6d k@l mat ri x
liquid crystal display device after being cut out and Fig. 8Bis a

sect i onalingilaw, of ist pieferhblgwoderapipgtsakh di mptAymaRyibl BavihakeRichl aflgcaodlot t ed
line DDD . In Figs. 8A-8C, reference nunmeral 400 shows a t erni nal portion,
and 20 chefaet&mue snuyepalond@itite nick pakkbsleamodd. ethrogdeawhpickl hsteciahnaailed to
_the external termnal. Also, for the sake of sinplicity, one TFT of the
“drive Gpﬂeummﬂpdhtr6n046%lbsmghmwh and only the source wiring line 126 is
shown in the pixel portion 403 in Figs. 8A-8C. Also, the electrode 401 is
el ect ri cal Iytheshosetdserrihsdwpse, siged thedixel ectrodd is6armied bykepieying maiilpor t i on

40, _a p?rtlon of the eIecErode 401 which js processed by the plating
pr otbs & OHfAY &9 thas of ghe metal wiring line, the pixel electrode may be formed ar the same time

while the fifth photolithography step is carried out.

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

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

portion.
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25 exposed, and a transparent conductive film404 is fornmed. Furthernore a
pol ari zation plate 309 and the |ike were properly provided by using the
techni que known in this field. Then, an FPC is adhered to the exposed
portion within the 44 termnal portion by enploying the known technique.
Fig. SC indicates a sectional view of the liquid crystal display devie
after the FPC 405 has hem adhered thereto. Referring now to an upper Vview
of Fig. 9, aheeastowunduiwndofictheirh bopidnenysf dle model-epmanufacturedwiln
accordance w de the above-expl ained manner will he described. It should 5
be not edowhe dambadeherenck tnuwehat Brekeown cianbdfing-mé& twinkli chéhodimdioyed as
those for denoting the sanme conponents in Fig. 7. In the upper view of the
liquid crystal nodule shown in Fig. 9, such an active matri x substrate is
adhered via the sealing material 370 to the counter substrate 300 whom t he
col or fikmbpdingensrldyi ded. On this active matrix substrate, there are finned
t he pi xel portion, é% the drive circuit, an external input termnal 319
used to adhBl Biaamppdingenrex psitiodpet smebamquelyingnigacturing winixad gortivie (320

used to conn he rnal in ermnal 319 to input portions_of the
r espéct FW‘E??&%&[) pad Tk Pi(@ﬁk"‘%?ﬁqg-lﬁ:git e H’Q}ﬂéﬁ*eéﬁlﬁ) mdugh spraedngn MMeSsi de
of the counter substrate in siggoaﬂj_nner that. this |ight shielding |ayer

303a i sCBYF PhATI SAF PR RECY £ igTPher- o Ge ™Y KRR e rBEi¥ 01 a.
Anot her _L,i ght shi.el ¢ding |ayer 303b is provjded. on the side of the counter
substra?g”gﬁ%%ﬂ% h%gﬁﬁﬁﬁéﬁxfhéﬁgFﬁfE“?Fﬁﬁﬂjgﬁ?éﬁding | ayer 303a is _
over| apped m [Ehtle]aretl‘%&ﬁl\lc}\hutrltc %‘é\{tgsltr%g:- 1dd15ei Seldgxgﬁlﬁgrlbl 1¥zc?récctl())f¥h%i’llh}é} hg’g%fﬁf%ﬁ @8%81[ Ir‘]at e

.the color fi i ¢h™T's providéd o e’s

th i . j O0.. , 2 hes L. i.eld l. ti th | or.ed
omvehe Sl pug 0, g LS L oRLavrs, ) S
( B} -0l Qﬁfsfirrgs 4% ﬂfkﬁi’ﬂaﬁsefbﬁ g@%&%ﬂ??ﬁ}?g& ﬁsel\ﬁ' dNobGs [GSREELLY R RLXERS:

When the Iiquid crystal nod act ua i spl'ays thereon an inmage, a col or

represeniati Wbsidied Algask bied hpegl t ; Layer
of red (R colgr,tthéﬁggﬁo%gﬁ Iagéﬁg%gng$ggﬂq%&y@cgggg%&%ngcf%éggo %fed

l'ayer oOfredthu@i (Bhp&@tat of tis bHbsGinReS UEBhdyRiustiese col ored layers of the
respective colors may be arbitrarily arranged. 25 In this case, the col or

filter 302 TherprmavirdRelyhiy filel Eloth@sed ubst mBtR LSS B8 stieh heakilizén dkrlecol or
di spl ay node, but the present invention is not limted thereto. Wen an
acti ve fiat, rai sdiconhstridet fdmi, sr aeihivfactide edtridafibsliobrhéd betharbsherd WOrdd on
this active matrix substrate. 45 Al so, the light shielding ,= layer 303

i s pbovihdecmbedimean 4 tveo-bgpeilsimgiye abssd n thdrendeolyorg filid 1@F. Bowaset, a
shield the light at the place other than the display re!l=im.

Al t er natinglelipsulating gl osh bindhagot af ewo maymalesiosieting dling edingt theudova
rent =i on capabl e of covering ,= the drive circuit. Al ternatively, since the
regi on ieagaBnefiee mayadol hegisede Adpitive layier efiihe undedpingfidn 1), ssilicenosilenwnen
the Iiqui play device is senbl ed as a_disp

_ d.crystal di S |l ay unit of an
“el ect r oNFde;in ilﬁhfw fgfm sue ciskmesy Ogtl%é‘é 20Q pan (preferafiy. %%‘i%mﬂ Ay bayer
may not be e i ally. provided so, when th ctive matri x substrate is
Tt AR VKR S e s NaORayfaH CHGP b Roree B Tha sevh st r 1 x
substrat.e. , AL.so, ~an FPC 321 consti.t ut ed, by, a e fil nd fring,lineis
Sahdd e&lffbdfﬁ@‘ iB?%i‘E%PP\%r“fi‘hb“&‘P‘ ?éﬁr?ﬂér \q)y* 22%1 ﬁyrn?@wag t FOPI 279)
conductii ve resin, Fur r nor t hj PC 3Z 1 is,furthernore reinfornmed by a
ol i or B ke BE G TR b FumfheTRET 4" Rstsi el T aRgTR: REITRR Thi o
exanpl ;. al | ] y I L.gui re.far bstrate.
cxaTp! Sihlo e ANBACTHY ROBL LAU8 AUy RETRA A L DRORHPRHEAL R 100
dvive Cishahl 8y pidsnd OV D\ Gt ¥RfRIO IPRUL R SRRV AR diflehl silicon
above-described nmanner nmy Be

oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%, and H = 2%) having

25 a thickness of 100 nm is formed.

Then, semiconductor fayers 102 to 102 are formed on the underlying film. The
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enpl oyed as display units of various sorts of electronic appliances. \Wen
this liquid crystal nodule is assenbled, a back light 310 and a |ight
conducting plate 31 L are provided, which is covered by a cover 31 Z, an
active matrix type liquid crystal display device indicated in Fig. 6 nay be
acconplished. It should also be noted that the cover 31 Z is adhered to the
liquid 20 crystal nodul e by enpl oyi ng adhesi ve agent and organi c resin.

Al 'so, wWhaRichR8uSHPSHEAL RIS ABhatedntQl bhe &N mURSL 8L Bim %mgtnﬁe
substrate and the counter substrate may be surrounded by a frane, and a
space behwegivisheusuRs by at@oandudiiby (fFa®ink sSLACTPedMabhCerganiic iesi n so
as to adhere this substrate to the frane. [Enbodinent Z] ZS The present

i nvent i oondw tirgatiuroac dystalhaitioa medsae: Whick agslallngief, tAcmiaehyspoi-hiion is
formed by way of such a different step fromthat of a source wiring= fine
of a Brbmubicrroal trystall§atiohnutihg s eobddi neioh) aa ndikeflerensbpoi At cfwaiifchat of
the prior art will now he explained with reference to Fig. 10. It should be
undembst eodicohdtctonfilf, gnd paemmtarht e énipiadedsedohapo Urtessewiicdmigctdrhesrs91l of
the pixel portion and only three pieces of gate wiring liens 9? arc

di spl ayédZ o1 tre fomkal wfa diakpleisaif 29 1o D 90y (prbferabbuptec @O mindg Thones n91 of
the pixel portion are 5 nmade of band shapes which are |ocated in parallel
to eachprattiselar lighgregarding devarte sy thawssallipusavicandugigr filomektogtvisitequa
to a pixel pitch. It should also be noted that Fig. 10 is a bl ock

const r ubst PSHraRlIedOr Breslison oa dFifremiccapanipm plloy-hile drpsaibediteng aps

bl ock construction contaips_a source-side drigﬁ/circ it 93) a piaej

por t i on3B4TPhgNy sthicga Mg plyag new isvioraed duiirfasgr QYD sHsliFeretiis. nechierad t hat
an 10 expression /'dri circuit" inplies sych a general terminyolving a
" gatld: sFNAITIRG PEkel FART ORFhS Aotk aB-dicged T | DBS SRt e S Hin i

-si,ded dri i j 93 | ided with hift i st 93
sour ce. SLAgHh AT 6 AL (G20 haREOY LR M R B a0
A0 Bt o et R M 198 LSRN IS AR 3 P! Lyl sher
Lt e B Rtk st etvean LS hateh (A, And. Hheclaisenierter

cont act fiRpfststiBRcied BRseMinP 8l WREMD kNS ©Foih I sHhIUBIGIHE lc-)b:cyffrts ﬁgz and

the pixel portion 94. This Ts because the source wring |ines
sounee-g ABd drive circuit and the source line 91 of the pixel 20 portion
are formed in the different processes. In accordance with the present !

invention, Hutehes@Uten the £038 df ni@sfRtudii}ea BliyX@llinkaehli@hdus tdrFIAES; lhier
accordance wth the different process fromthe process for the source

Wi ring drysieldizadod, hepudeusse Blasiot agpdst deniuoaslithd emBside rypd@tcihbelapdrati ng
process operation is carried out with respect to the wiring |line using the
sanme malAf] laterasd i Opkisdrhren patigede [\t adag tlane lastrenasdr gkt ghatedrodh r i ng
line is covered by a 25 material having a | ow resistance val ue
a laser oscillator may be condensed into a line shape by an oprical system and allowed to
20 radiate to a semiconductor fitm. Crystallization conditions are appropriately selected by the
operator. However, when using an excimer laser, a pulse oscillation frequency is set to be
30 Hz, and a laser energy density is set to be 100 to 400 mj/cm® (typically 200 to 300
mJ/cm®). In the case of using a pulse oscillation YAG laser, the second harmonic thereof
may be used, a pulse oscillation frequency may be set to be 1 ro 10 kHz, and a laser energy
25 density may be set to be 300 o 600 mj/cm? (typically, 350 to 500 mj/cm’). Laser light

condensed in a line shape with a width of 100 to 1000 um (e.¢., 400 um) may be radiated

over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this tme
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Al so, in order to performthe plating process operation, all of the source
wiring lines of the pixel portion are connected to each other by enpl oyi ng
awring line pattern in such 47 a manner that all of these source |ines
becone the sane potential, and an electrode 96 for performng a plating
process operation is provided. Also, the termnal portion are simlarly
connected to each other by enploying a wiring line pattern, and an

el ect r oggnfior scexe B NG 98Pl ati ng process operation is provided. In Fig.
10, the electrodes used to performthe 5 plating process operation are
separat el y fdihew| dede idltennalihMeb s fonhéPsd Reo Sous ¢le: WinfithidiuctRes, «&f B)?2
connected by the wiring pattern, the connected source wiring |ines nay he
processed 18y. The gplcahiuigimpy feesX wpematliod on bysulnisichighe oatechy edieomid i N one
time. Also, a dotted Iine showmn in Fig. 10 constitutes a cut-out line 97 of
t he subst hates thinkinésadi ¢ates>Gounhyeplpihac€Vithocipuisriogt [ottis afibetiniche a

pl ati ng process operation has bee pertrncd. 10 Al so, a pixel portion 94
cont & nsiligopyidglnitidedilmpicxebesitiam i tTESi el BienDs= 4P%, pt svi%eahdiHt hiZ¥o)t hese
plural pixels Also) in the pixel portion 94, a Large nunber of gate wring
| i nes wififermed @ xdnclectsed 11 o noHey ates VAR dVdrdlese tciay obi gateans  provilded i n
parallel to each other. Also, the termnal portion is preferably covered by
a mat er IAROHAVithg (a2 sbigor exidetnirels Nlan gad ma havepl dnglndiver otesdi-dperat i on
is carried out ,'tq resPect to an electrode with enploynment 15 of the sane
mat er i aPTHGUThat Ingtlating ihag @reriemgr@eierllicernat i vel y, “a gate-sided drive

circuit ma lso b rovji.ded. at .t he oppasite side of. the gate-sided drive
circuit 95?/7@5711 45 SBalni G E@ ¢ et m@ﬁ?ub«a{iw o ﬂd&‘?lcmﬂ%,zﬁ i 1R 1 hat
the drive cirgcuit,is.dri,ven.i,n.the anal manner,.a s ling circuit may be
o oviied Rt SanditiRds o chvatns 198 Prilhbin GrafaBot G e et thi s
enbodi nment 1.2, ma c i.ned, wi.t h bodi rent odi;ment -31- hn the
enbodi mEmpla TR 060 STBDE b R: BEREShARDL. fim L BTRRRUCRA TR 1 1S

Doty o : g ! . .
sel ectl K%aéﬁggttﬁﬁggeﬁ%‘té@%’%u}“adntd&'gﬁ s& E%HHQ&{J% f{lﬁoLoe?B‘hmdé%f Hrv@gﬁlég]ﬁ&%r ation

is carrie under st oo hat since only a portion

of this,ephodi | [ et L t i, FERt g o sBhoPl Xel
port 1 on” F o RRd: She bg- b pa RERHE: E PR g RER LR

exanpl eThhat hher il JufdsphRERT BEASEE S QRS A TRIVO ik iHord & B spiltfering |
enbodinment 1 is not carried out. In Fig. 1 LA a gate electrode of a pixel

TF~~5708sih o WBasa Ricsel. TheokTfdecaD8ls6 BRshiHEd 8¢ (Rérmaul {TNSPMERingsten
conductive film In Fig. 11A a structure of the gate electrode is different

f rom t heegdheridk §SIF pdin Snystdselat isreq@fed dddoweboeisiemnte in odled rd g dhiN$t
conductive layers i07 and 70S own tape r
film as a gate electrode, and it is desirable that a resistance ratio of the W film is 20 uQcm
or less. The resistance ratio of the W film can be lowered by enlarging crystal grains thereof.
However, in the case where there are a number of impurity elements such as oxygen in the
20 W film, crystallization is inhibited, and the resistance of the W film is increased. Therefore,
in this embodiment, the W film is formed by sputtering using high-purity W ({purity:
99.9999% or 99.99%) as a target so that no impurity may be allowed to enter in the W film
from a vapor phase during the film formation, whereby a resistance ratio of 9 to 20 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 from Ta, W, Ti, Mo, Al, Cu, Cr, and
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potions. As a result, the first conductive |layer 707 is overlapped with the
inpurity region, while sandwi ching the insulating film It should be noted
that the first conductive |ayers 707 and 70S having the taper portions
correspond to the first conductive |layer 124a of the enbodinent t |I. Note,
10 reference nuneral 701 indicates a source wiring line; 720, a gate wring
tine. Also, Fig. 11 B shows such an exanpl e that the resulting quuid
crystal dul e hs nmade afte structure. .9, he ﬁlrst
conduct '¢e° &Y 81 OBE T &“BH“&‘Bpéﬁ “Pr’?[rﬁSdP’ e “rcé’dﬁ‘%ﬂ‘é é@é ‘a%h‘H‘PS‘HB‘ whi | e
sandmnchrn insul ati n

over | apBéEf \ﬂftz’?ﬁserﬂlﬁap 81; féla ‘ﬁé qéagolgﬁlgs%grge Sl cnmm %ﬁ¥1ﬁh i rm%unty

i nsul at Ilu%u%?suc'h él%nag%gg_lfrr@ a \%q{%dllst&l Vl%Jrl[l§¥§1()1§jtﬂc Ifrﬁ ()Qngt C&Bgﬁqti%[]e

|npur|ty regrons sandmnchrn an |nsu

ref eregrf,ﬁy ggrﬁ%r:g' ROkt A} G AL f\ﬁnen%g%&e camm[r & af lrermt lfhel plantLRg

proces gate wiring i nce triple gate structure Is
enpl oyed, 4 &vbt;ﬁmﬁrr*gre@bw filRy; tmh@m@ﬁdeeﬁr@mn A He tr@grﬁe@ﬂm&! A gan) since
the width o? e gate electrode is e narrow, for exanple, O pm the

OFF- curgignindmhé s@eorw&csrtbercureﬂuﬁ %d}dc, otr aSkquhd (fal £t ak}mreno@heﬁjnmatofh hi s
enbodi nent 3 may be freely conbined with ei ther the enbodiment 1 or the

enbodi r@Ataldm diEdeodiad®ntindhndhe: fobeditsmhicrile siawsadtudinan! exarpl érdhat
the active matrix substrate used in the 25 transm ssion type |iquid crystal

di spl aycotdut Gee filsn fadeetiantiing rerrhlediTadh filM and dheatend amddxanmplibn ofada
reflection type liquid crystal display device. It should he understood that
since 449 aCohly. a pi xel portion of this enbodinment 4 is different fromthe
‘enbodi ment |, only such a pixel portionis indicated in Fin. 12. As a
“substrat e, Thegl, asskslfstwatléy nadguantresig as foratd by shdudithbasilivc asdbstr at e
may be enpl oyed. Furthernore, since this enbodi nent 4 corresponds to t he

r ef | ectdtoringypsecdskigaifar Srorips ehictdidsploay wiswicde copiertedi s o epesthing
limtation. For instance, a silicon substrate a netal substrate) or a

st ai nl a¥ecessiagls cngseiedas Wﬁérlé b%ﬁ@“ﬁr‘fé@h‘%& ?‘Hﬁil‘fl‘i’lllsrnlﬂs 1p bP%@é“Wfa‘“st ace
t her eof na be alternatively oye F s such an exanpl e

whi l e dhpl lafztr er‘i‘@hlﬁg 6@@@ 106pé‘r¢§tf}co‘h cvsg%ﬁ gréa w@thc%@&rakrg Iﬁtﬂ’?

enbodi nent a obtain a source af t el a S ond
etching metho in hlctgx pe}asma is generated\gly usmg dFI rtel,, 3]0) Aetch hing gas it

15 rate: 25/25/10 (sccm)) 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 fluorine gas such as CF,, SF,, and NF;, or O, can be appropriately used. Herein,
a dry etching apparatus (Model E645- ICP) using ICP produced by Matsushita electric
Industrial Co., Ltd. is used. An RF power (13.56 MHZ) of 150 W is also applied to the

20 substrate side (sample stage), whereby a substantially negative self-bias voltage is applied
thereto. Under the first etching condition, the W film is etched and end portions of the first
conductive layer are tapered. Under the first etching cendition, 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 o [12a made of a resist, crching is

conducted for about 30 seconds under the second etching condition, in which plasma is
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LOinterlayer insulating filmis formed, the resultant substrate is
patterned by enpl oying a photomask to forma contact hole, and then, the
respective electrodes, a gate wiring line, and a pixel electrode 1406 are
formed. The pixel electrode 1406 is electrically connected to an inpurity
region 140S. As materials of these el ectrodes and the pixel electrode |406,
such materials having superior.reflection characteristics may be enpl oyed,

e. 9., ebd®hced HyidsMerCRE RN Y oGP @b ( ﬂgwAIm r(ﬁl}usramgrnocngy \ﬁ@h (lsklpver)
or a stacked | ayer flln10f t hese naterla s may be used

pi xel ThdwdAQ3.50Wis1D AG0DNE s@aiRd%H h U6l Whehedand rralis or haﬁbgm\@osem eriq
channel form ng regions. These channel form ng regions are overlapped with
each ot RE€mpoweh{ eGSR MRONY i he galied & dctiledas: LS apd sdd0f wiradyt he
insulating film Note reference nuneral 1420 indicates a gate wiring Brie.
20 | n asccobdamielynwhddariibeclimbissocifge imamifdatrcing Limker she yedankdecohinki g.

12, since the pixel electrodes and the gate wiring |ines can be
manuBactonddomtsinpe sameretdf k8, aadt(dt ad ctnbimb ens, ofie Photromad ke detjulilnedct o
manuf acture the active matrix substrate could be reduced to 5. [Enbodi nent
S] 25 Fegbed 16Ahd 3@nshivarean Wrdapthe wiomhewhinedioneitions snncghinghrate sobr ce
wiring Line is forned by a different step fromthat of the enbodi ment 1. pO
Fin, 13mspesgsredént 28. Qa@ﬁl/anneﬁa%n é[CtIh%ﬁ ragf wEh resrseioc Bty ¢t PR3 of
a pixel portion 911 is processed Iatlnq rocess operation,

interl aknesardtﬁgaFamiwgmhmw@% tr?é’tpo H s e@ntna T HRE sy '“I%rIIIﬁ’d M this

interlayer insulating film and thereafter a termnal portion 900 is
processéﬁkﬁ$‘§“EP5W| g"piat 'ﬁﬁéFégﬁbhng First, an electrode 901 of the

_ I 900 f d h h I d
002 B & drivet e RGN Sl o A TN
t t,hi trod f th
TN R K
Sub I I
u Sequfr@\ﬁ%ﬁfer?cﬁgué II)t %t gf%gt{] of a3 tap%é%)lhgw helsQhTELe ?IQ? 'ﬂ%g ORLaGE Ho!l e i s

f or ned 'S con ol'e 1s portion e éTectrode 901

of the &@EP% 5@98% %?Sq%q_bs exposed. Next, onIy such an exposed regi on

of the e termnal portion 900 is processed by a plating

process opefghd e&a?ﬁwmater@m R B frd I v :I\QIs”H% rdheveahd 8fcondn

extraction wring frne, a source W|r|ngI|ne and drain W|r|ngI|ne ar e

for med. coRRBAN BREEY) 138 S FIYB) ¥F § RHaNApd I’:brEb&;ed l@ﬁrﬁ&:\én@ﬁcﬂi@é ®eksiand
accordance with the succeeding steps of the enbodinment 15 1. It should be

not ed tfabnd Bendiflhive dyeRmr@forhded by MR Hidst dtcBing PedieSsied(Riai IBgd The wileh of
sem conductor |ayer may be preferably carried out before the plated film

904 is fherfiredcoriceive N@fce e nlse chatiril dngdl2 dirtqiircadrespandsfCheMisowidthn | ar
to the enbodiment |, when the plating process operation is carried out, 20
the wi ribogrn inngevafithtiddémehenbdedesithowphciotshbivnbeg mmamédm:amebuogmboted to
.each other by enploying dummy patterns in such a manner that the potentials
of t hesEowiorhiengeatre meslatiog filthen@lcoetreddeth dieconddwiveduars 116 wddf wuliest. Wien
the substrate is cut out at the |ater seep, the nutual el ectrodes are
cut 28utshepe.zge etehsd byabannl @ o £0 om weehthét-her . Al ternatively a

short-circuit ring nmay be forned by using these dummy atafrns
Without removing the resist masks, the first doping proccsamcv 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. lon doping is
conducted under the conditions of a dose amount of 1 x 10" to 5 x 10%/cm’ and an
25 acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose
amount of 1.5 x 10”/cm” and an acceleration voltage of 80 keV. As the impurity element

providing an n-type, an element belonging to Group XV, wpically, phosphorus (P) or
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25 Fig. 13B indicates such an exanple that a plating process operation is
carried out at a step different fromthe step Fig. 13A. This enbodi nent
corresponds to such an exanple that when a gate electrode 1 1002 is forned,
a source wiring line 11003 is not fornmed at the 51 sanme tune. After an
insulating fil mcapable of protecting the gate el ectrode 1100Z has been
formed) while the inpurity elenents added to the respective sem conduct or

layer; ag@.ae(hvat e, Palbind SQURESEs WY § 09l 108l o LOQR. Ohn B cRL ¥ Bl RQR BT ON
1101 | anduanqeﬁgctrode { Fo%l Elgﬁbgpgépgﬁngpggbﬁ%fgﬁ gfbg5%g§ghT@?%%d at

the samerd i BEUARIGS hFUhAhi-BGeEl LMoY GX8E U-hRE: BroRNRhOLL hhQr aphyLSt ep.
This wiring line and the el ectrode arc nmade of a netal material having a

| ow r esi bighnroe cyi@dateor( ffRirtatdao ik NOSWL BEl dFet@cBt £5d1ahISRRI R Iy &Nt & ni ng
al um num silver, and copper). As previously described, since the source

Wi ring lingeirity 2282 neimpheingioeal -rypend ddoad 1d Helhibk-chacrmehdoy igiRk@yicagnsuch a
nmetal material having a low 10 resistance value) even when the area of the
pi xel 5pol1§ onl 3 Isini noreasadsion bel ki l§dfitd lor &t /at’ nodul e can be sufficiently
driven. Also, in order to reduce a total nunber of masks, the source wring
line may be Flamwdtyutwaposingahprintimapkssehodl cisbity, prabissieeas phiatiicngl.
process operation (electrolytic platin nethg%} is carried out, a netal
filmis fFleeimedringistiondusigdfiocdd stondeysesiracd wihi ol O pecthoozeftleve

pi xel portion 15 1101l) and also a surface of the el ectrode 11001 of the

t er ni nal"apoFativ 24 hbéd . (scoabd eyjtleanl Bt powen (53-8¢ MERrd ERoWh stppliidgio 238
may be forned i Epcordance mﬁth(%he enbodgnept 1 in the succeeding steps.
Fig. 13¢%niapst skcugdn ann rssams o bhap 1a hewPe e imne AsREgined at a
. step, differen 0 tep shown .in Fig. 13A. Note, reference nuneral
10085 ol B A0 s Hh Pt s BRIEAe HG. GBI S AT s 5
formed by, executing a printing,nethod., A conductive |layer was formed in

or der t SUPTER B el D DU ERS PP FRE o8 56 I g T PRE ETORE of

t he pixg| rtion 11032, 1n tRi,S di ment, conductive .layers were, formed
at the Sn B0t A et b Y e B e on T e et T SR B VRN St o

el ectro pﬁz Fasulating fil the inpurity el ement was
activatg%f h@ﬁ%’%ﬁ%?%ﬁ ﬁg%“%gggégzyn'6F5|ﬁ%#%iﬁNIQ?%beI}ﬂgbﬁﬁfa%ﬁﬁgéling

gf%g;hg?sgé@?tt&%gjm ?Hatqyt:héjﬁll%ﬁu{lg Atic 885 BVBS“P‘H&%}M U e Icgbaec(l;ld u\éﬁﬁg SF, as
15 _the etching gas, a selection ratio with respect to the insulating film 106 is high, so that a
decrease in a film thickness can be suppressed.

- The taper angle of the second conductive layer (W) becomes 70° in the second
etching processing. Furthermore, in the second etching processing, second conductive
layers 122b to 126b are formed. On the other hand, the first conducrive tayers are bardly

20 etched to form first conductive layers 122a to 126a. In addition, the masks from resist 108a
to 112a are changed its shape into masks from resist 108b to 112b by the second etching
processing (Fig. 1D). Although notshown, actually, the width of the first conductive layers
is narrowed by about 0.15 pum (i.e., about 0.3 wm over the total line width) compared with
the state before the second etching processing. Furthermore, the width of the second

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

in Embodiment modes.

The electrode formed by the first conducrive layer 122a and the second conducrive
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“execut iNGSTHE S

coul d suppress that the gate el ectrode owns the high resistance val ue due

to oxidation of the conductive |ayers. Subsequently a source wiring fine

was formed by enploying a printing nethod in order to enbed a space between

t he conductive | ayers- Al so, since the conductive Layer is forned along the

source wiring line, it is possible to avoid the a Zinc S disconnection

whi ch may occur in the printing nmethod (screen printing mnmethod).

SubsequeRtd ¥22hHEeHmas SelHEL UL E Lo Fi L BeSormed dn

accor dange Wi th tﬁ%%ﬁ%cdelgg?{r:g]?tpg\gsoptbgf%t%%cgg’??%&%nd& ng ﬁ{fgﬁig,mﬁ%ﬁ“&fflg.

13C, r efterfeleeinaYams A hd o L0341 i, 8 e AR i o8 . drive

circuit portion; gﬁd 11034, an FP%agﬁglé?ggﬁbglr{%hkﬁgLmétﬂBHL% tiﬁggécr“rn;aed out

as fol | ewstuctioe lhyest @3bebeddidseard cRkabge RAVKBGIUiInd O @0ciaReM R 9f e

desirable pattern is used as a mask) either paste (dilution fluid) m xed

wi t h nmefollbwpardtésl es (Ag, Al etc.) or ink is fornmed fromthe opening on a

substrate corresponding to a nenber to be printed. Thereafter, the

resubting substlsapessitde thesa@lF,\Clsi atdeOeds tho ctdhate gaswinrdhogeddrecbiaieng a

desirabl e pattern is fornmed. Since such a screen printing nmethod is

rel ati vitoyessiog doshis aasd, arabingenappl doedutmddylgangeriag elsmb hindescieenate

printing nethod may be 15 suitable for the present invention.

Al t er naarief §2/2p At (sctanopith h@Rfﬂ)@@n(lﬁrﬁéMPE@ e 0B dd supplicdte erpit-dspe(r el i ed

printinq met hod using a rotary drum an intaglio printing nethod, and

var i oustI&3rads a2 RIEssaes ofpk Pt AnR oo 1dedp MEAppI206¥ i olst heplprdeweht:

i nventi on. Thehf?g(urce Wri Fg line of the pixel portion may be formed by
JATBDY SE3ESY oY eabX a s st tidly megasivy selidhiputdtage soamdichot ed

that_ th resent, enbodj nent y be freely conbined with any one_of _the
- abot®: dBEET b BB THTIECHn L and [EnBB aFGheng 18] With resc ity rbho21,

N

th i h h I ft TF i th te 25 t )
e R BB 2 BT T B i PR, Bt e
t hi nbodi t, F-Q.. i ngly cat ch . I f ixel TFT 1502

. TR o 4 o8 SR D AR BLL B T 82,
1503 C B i f d. bst r.at t

1505, 2008 AP, OB N Qo AL, SUBBLHR R 2936,

manner 1t2|@q§fatmg§sgaﬁiﬁhaﬁﬁg%ggg ohbdiad E’iﬂ g%reltﬁp_lped with the gate el ectrode

1503 whil'e 5 san ate insulating Trlm Next, an insulating
| ayey s SARA! hRE! Kok QRS Y AnPRE L@ obihE SRELGRABAUEL AT LA 1) whi ch

constitutes a channel for-;:.ag region and then, aﬁg’om ng operation is
carri edbeiih a sEHBSREWE M Pk, 2Af B6piAR isaGint¥adet QRIR RS 88 ARSHALEQR: hiecarri ed
out, both the sem conductor filmand the gate insulating filmarc

sel ect il¥2byo 1 ftoyataskdtwittteSpdct BB an ihgurit) SWrdricRE thad dfe WRbGALCIMBES: it he
source wiring line is renoved 10 so as to expose the surface of this source
wi ri ng alldetbro tiexemitdielustorillaees loflow ke &@dr pertiving iofighd finechisdiiecéssad by

the plating process operation, so that such a source wiring |ine 150l
” havi ngla thiswmbedinstrangleosphbus (Phisfusedmmothe Maytirityarie inahe hhd pesmianklatis ng
filmis formed, a pixel electrode 1504 made of ITOis fornmed, and then, a

cortCactondiased sndarthe dopiNgxondiinnedteciase deoust ook fred Ofinchac ecrebonsod5 t he
source region of the pixel TFT 1502 to the soyrce wiring line 1501; a gate
wi ri ngveltage afisibkebntre tareeirantideasignokl.& e modehdsphiner (k) S3mbydether

el ect rgge is formed which connects the drain region of the pixel TFT 1502
to the PS@@PS’@Pé@tfﬁ%‘U@“F SR scem. dfhysllow gogsenaatist iaurivategidns 187 es b
2%83: ﬁn%z@r%fg?% %622{){)(? EIP%Q%:RO In&?i%lgi]tm tﬁrr]stacnoxld?trclgvg flaytexhseinaz? %\élef-a 121811(1:123;15) ed

manner. The concentration of phosphorus (P) added to the low-concenrtration impurity

. . 7 i - . - .
25 regions 127 to 1361is [ x 10" to 1 x 10"°/cm’, and the low-concentration impurity regions
127 ro 136 have a concentration gradient in accordance with the thickness of the taper

portions of the first conducrive layers. [n the semiconducror layer overlapped with the taper
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Fig. 15 indicates such an exanple that a source wiring line is-forned at a

step different fromthe step shown in the enbodinment 1. Fig. 15 is such an

exanple that after an interlayer insulating filmhas been fornmed, a pixel

el ectrode 1600 made of ITOis formed on the interlayer insulating film and
then, a 25 source wiring line 1601 is forned. In this enbodi nent, while the
source mﬁring line 160l is fornmed by way of the screen 54 printing

nmet hod, co on el ctro e 1621 |s rovided which is enp d so a;
connect PYHig! (ggﬁr Erét 9\?‘} ‘ﬁ&"? Fﬁbr i%b’ip%r 50%%%“@%3F%lr-rearmémﬁér CAFET

|602 A [ 0 od s.carr 0 L as follo for st,ance,
‘3{552{’" R R R g @“H‘hsk,
elther arti,c ,
etc. ) O?&%{lfﬁclg ilg&lrlre {rng{’mq%p:mf 6(3%(,:@'&115;,0” oncub t(m[ éll‘a&[’gl?l}féﬁélpbn@l‘]l)]‘lg\ to a
nb [ r u € Sials ¢ (I?CLtll 1{[ 1[ HALY 1T0osr
I R S s e SRR B T T RN

esira

such sa $€8 @8N P l‘HrH‘lSJwHﬂHQQn ras:orq@rn b ti4gnd may be applied to
a large area, this screen)prrrftrlnél ¥€Eﬁghgggqgﬁﬁﬁgble for the present

invention. LN &RbABhie%e! he uhd}ﬁt(?r@QmehahH@l léﬁcﬁﬁ‘%ﬁra@ﬁbt@téﬂﬂe ’E%tepggrimﬁi

letterpress (relief) printing method using a rotary drim an I'nt

printi ng prefehibll; aclosh 0 kA WS niQE Up (O rafdesH. S%h% '2'21911 rrqtm%ioréﬁxmb&@appl i ed
to the present invention. In this enbodinent, le the source wiring line

1601 wamfhmadecdf by appeiickres, hmehemaannmctth@ncmrﬁfeurmetmaﬂkc@aﬂ bheggat e
wiring line 1621 were fornmed by such a triple-Layer 15 st acked | ayer of

Ti / Al / Tiow-¢tencehoakidnainporiberepiohdtvirat cdrtenphase piadanh edhsERt odd MRynke
freely conbined with any one of the above-described enbodinents 1 to 4.

- [ Eni8di ofehd 18] tFZ gm, Tithee preséntathangle xanpigh-whcanrappeimptirgwrgfiors pidxel in
the case that a liquid 20 crystal nodule is constructed of a triple gate

st r uct uthe lpw-eamiceneption impurity Segipns Feghown sepshetendetnlipetate k2@iclear

i ndi cates .a sem conductor |ayer reference nuneral 1202 shows a gate

el ect r dgdes @ﬁ‘e iR Fegions Jesingeprasentration gelianit iy foratedc imdesly,
referen e nuner éxmﬁ shows a source mrrrng i ne, and reference nuneral

| 205 ddHBERS N9 %r &1 begvesmihe Ghagpel fognieasgionn ane thg law-cosentditioat es a

capacrtrve a wiring line, reference
Impurity regions. :

15 Then, the region other than the pixel portion 94 are covered by the mask 146 and
third etching processing is conducted. The metal plate, the glass plate, the ceramic plate
and the ceramic glass plate can be used to the mask 146. The upper view of the mask 146
is shown in Fig. 16. In the third etching processing, taper portions of the first conductive
layers which are not overlapped with the mask 146 are selectively conducted dry etching
20 to eliminate regions overlapped with impurity regions of the semiconductor layers. The
third etching processing is conducted 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 negative self-bias voltage is applied thereto. In the third

etching, first conductive layers 124c and 126¢ are formed (Fig. 2B).
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25 nuneral 1207 shows an el ectrode for connecting the sem conductor |ayer
to the source wiring line, reference nuneral L 209 indicates a pixel

el ectrode, and reference nuneral 1208 55 shows an el ectrode for
connecting the sem conductor layer to the pixel electrode. In this

enbodi ment, both the gate el ectrode 120Z and the capacitive el ectrode |203
are fornmed at the sane step on an insulating filmwhich covers the

sem conduct or layer 1201, The source_ wiring IinF 1204 is formed at_the sane
step, or di‘t}e¥uhplcs %ﬂﬁgitt%mfﬂ’ﬁéglédst%q“étﬁrp%fésw11*wnt“hri§8@ﬁb@amv@ht?h%ﬁter
an inpu HiéﬁgLenent'has been added _.to the sem conductor |ayer and the added

i mpurit It SHHPS RS ROREYT LS thete 19849 754y I8 MRS for med on the gate

[ | at i fil t a diff t step, d f t fi db

N e R L N e
i T li.ne. Al in thi [ th elect 1205, the

BRI N SRR R sl R R

integl LL:nsul at [ Wi ! t.he te. el ectrode. 12 )

B R i O e B oy

N ' . oV . _ _ Chi
S S Re; Ak e SR AR ACOR bR 1RSI DR SRR IGhRAY LI
1209 and i,$iQVeld aRRREM LBmER SpBAiAL tondB&iRE* ab-§bECtpPa& 1 289 (hs made
g ]
of a transparent conductive filmwhich is formed on the interlayer 15

i nsul atabhge - hidnfon&ll 8Md @S ivEH AW HE) iEhddedled)thdSeMic@nBA:thF BRLARS URPET .
surface, the capacitive wiring Iine 1206 is arranged between the el ectrode

1208 amﬁfetrsh@f £lhet QA T203incthRe G8hR o8GO RFerskd0ohat av@r iRPARgErivd th the
sem conductor |ayer 1201 at three positions, while sandw chi ng therebetween
-t hei@ate®:mdrstibyadllodgng chaimsuiety tehihSencao pats thud @t éhettapdd gorgahe bé pucpar e.
Since a sectional view of a portion near the gate electrode is 20

subst amtw abhyenwdentn oapurtte rédiats bdveFa gonckbBartian gexptmnamiloncd Her @dthd s
omtted. Fig. 11B is such an exanple that the capacitor of the pixel

porti om-iype gwwedcdmrztttw isgircy neguotsdbig 2¢er Usiigotheifsstdionflecént lafarons t he

pi xel TFT. In Fig. 17, a capacitor is fornmed by a portion of the

seni comehsks with(respeet wofantimeuphxeEe mEET an Topwie glesnans eravagding ppowpe ishdded

t hi ckness of the insulating filmmay be made thin up to approxi mately 80
nm 25 @ PrEv-&ypeipaunineagions | Hee 1oRe In thigsnebogdimenss thatnedmpyripifssioned, the

OFF current pmpy be reduced. Also, sipce th i dt f the gate e] ectrode
1209 é4§ﬁ@1é5%1ferfevwe‘f By ioavopgeaising fgb‘i’fﬂﬁf ?ﬁﬂ\i!é?-cﬂﬂ?‘@&f? SRERNLEOMRE t her
reduced. 56 It should als ge noted that the present enbodi nment ~ may be
freel y PESBTNE PROSPROTE yis cﬂ’x@e ffOt Hi¢ HBJEY JESOPF BBV EREEYi Rt 7.

[ Enbodi pent 9], Thi ean%%ﬂent 9 indicates,such an exa ge th%g PPTQ

(Pl ur al <BUVSE RSP R GoRtEa PTG ESCahA B a e O MUFARR DErBReds ng

oper at i gnz n -t hevenbedi mant _1.. Thg. thermal -process_operation "PPTA.. inplie
sgch akﬁ@edrtﬁﬁzlx EQ e ér:‘ %g}mdﬁ%%n%?’i‘%hﬂ? atgg’éﬁﬁléglf”ﬂ ?%Sa gye F%rell%lonaa dloag f m!sgg r I(:es
““(hal . I idal hi.gh- I . hi gh-
Sodi umrinEBPs pRE R Rhel BT e A R 0 e By % r el at i ng. coolant
(ni4y ogen, Fﬂﬁb{ar‘ﬁ{@reﬁfnggge Czi%léycgtlgﬂ‘ig Bh%%%d&hﬁ]?éf Héggxtl@n(pﬁ%ﬁﬁ%ké‘ﬁl chigrber 10

- are repeatedly carri out plural tines. emssion tine of the

L ght  30UEC&s REfhededdiBe b RinE Pridesdiy Hof Naaipud) i@%@&@@ﬁ%mﬁﬁh@@%‘id@r 0.1
t hrough 20 secongs. The Tight source irradiates |ight plural "times. The

li ght s@yreeriis bR NbpiRe 8NbdBh&fBhink R cRAIctéind (RIBWRIngUPAFY
thereof and a control circuit in such a manner that the holding time period
of thegsgnioe ahdith@rhtiinfhlbesg s 006mip be Grclonts. bdfbrdbhd ehirhelapaidial
heating time is shortened by PPTA, since light which is selectively

absor bprbchysiidie sem conductor filmis irradiated formthe |ight source
provi ded on one surface side, or the light sources provided on both surface
si d8s, onl Yhehessbowoondic 26, ahiilnpurisy deimeot addsidytoheah edn{cedpapataure

i ncreasi ng speed of 100 to 200 C(second) w thout heating the substrate

i t sel fistothighel ht epgrertamus esnduaksd)y thara dencalneswipgraessinehlengigmace.
tenperature increase of the substrateéothis substrate is cooled fromthe
per i phéharmpomnicating ey dsfcamylueirglsyioRd- thé0eSoltamicalit edper it wECd8cr easi ng
speed of 50 to 150 C/second) . The followi ng exanple is indicated in which
one heating process operation anong tjee heati ng process operations executed
in Enbodinent 1 is used in activation. 25 In the activation process shown
in Fig. 2D, the activation process operation is carried out by PPTA Wile
a tungsten hal ogen lanp is enployed as a |light source, pulse light is 57




irradiated fromone surface side, or both surface sides of the substrate At
this time, a flowrate of "He" is increased/ decreased in synchronismwth
turning OV OFF of the tungsten hal ogen |anp so as to selectively heat the
sem conductor film The inpurity elenent may be activated by this PPTA, and
al so, the netal clenent 5 which is enployed to crystalize and is contained
in the sem conductor |ayer nmay be Bettering-processed fromthe channel

For m g {900 bk kDE oM &@@,5%ahQQ}tiq&]o%hqqgellfsr 19t ik ol gt onty

phosphor us;” type are

added igto 1 hg t'hﬂp%l'it'[xwmtﬁﬁ'196%;1&3{’1 &4 B ibﬁ@&tem%m% JESECT P

achi evel suc ste oF A élng oron capabl e of a dlng the p
type mey,he i%eﬁ%@a &‘m‘?}ﬂﬁﬁ{i %50 @Tbtegn&taﬁnibmgmgpanmg asheMm AR TAYRALT vel y,
whi | e the PPTA processing cha I's set to such a pressure reduction
conditlgpmhg%@r than, or equal to 13.3 Pa, it is possible to prevent
occurrences of oxidation and contam nation. It should al so be noted that

t he presentTieshodhsBiNowh fBdheRBalhiRethe icpeknWirtha@nyfferd mfouddhehe
above- descri bed enbodi nents 1 to 8. 15 [Enbodi nent 10] In this enbodi ment)
a met hogtc@heish fehtrangouwshyrebRBtikatiadlio g Rrptotelhepotybl anpmghegios dFFT) and
TFTs (an EEMOS circuit from n-channel TFT), which is providing a NMOS

ci rcui tcapfceatrdtibnearal thelintpupitordeded (bightdbac@atitping njmoh complqélrel porti on,
on the sanme substrate will be described with reference to Figs. 18A to 22.
20 I n this lenbsdmtedimen, substsae emkGB0hd sbayeedennviednciigativadoicke! yadi um
borosilicate glass such as #7059 gtass and #1737 gl ass produced by Corning
Cor p. ors aalagrlysicloingsiisiadlangoy lissgesteretkintthe inspuyéty mestien @UOinimhyhaspbets at e
can be used as long as it has transparency. A quartz substrate may be used.
A plléstofhigubercearativayvherehe amickeb f encenp@tien du targricandeatarener nBMEr at ur e
of this enbodi nent al so may be gsed ZS'ngR an u derlylng film 1001
conposed bsfa dirnpghloraingigePpinieg ey 48 ag ?‘é‘BH%‘ wee HeHng EE8T Tesn
nitride film, or ilicon oxide nitride filmis forne on t s bstrate
000, 1#od8eed, QPR pwsehaNe © e@fﬁeeﬁeyéﬁe&fﬂéfewc% She R OFhg

underly. ilm1l wever.. a si.ngle,insulati.ng filmor a Lam nation of
under| 8 SLLILAO0Y ccrovevstyy asshadbey! syl ating bl Lnor 2 han gagon
rued. As.,a fi,rst layer of the underlying film100l1, a silicon oxide nitride
f|In1ldﬁTé |§ formed to a thickness of LOto 200 nm (preferably, 50 to |00

g ment, e PO ER AR i 1o P BE) MubiRRL 1F LeBbgeh e lkS
32% senggo{‘iddgto e@ Pﬁgmy harngng)latmﬁ} %&g?gﬁél?b&lﬁr&% ec@gﬁégsﬁ‘ﬁ} k3 ber med.

Then, as a second ri®yi ng a si |co oxi de nitride

f"”‘1qg%@ak§n%£%fﬁﬁxﬁ&i8fﬁﬂh8&91ﬁénOf 50 to Z00 nm (preferably) 100 to 150

nm by plasna using SiHa and N, O as reactive gas. In this enbodinent,

a silicon 1Q ze&zs%eonhstlﬁ& e ahhéalm%bne(aeev@eéﬁ tid i9BesidbleQhaShseT lidRMcO =
59i0, N=7% and H = 2°,"b) having a t hi ckness of 100 nmis forned. Then)

“sem COFtQ%QE@;EerHé’éé%ﬁdm 14ser $Q8Bardaficoti®shrn hhkogmdeanhyi ng film The
sem conductor layers 1002 to 1005 are fornmed by form ng a seni conduct or

fil pohavi ngNér, apRtipheuscesd dpdeitivngds bytriad kaownh respbado beputlicautfag: of tREVD,
plasma CVD, or the Iike), 15 conducting a known crystallization precessing
(1 aser sonystwirinigZate O, oftthe pirel porticst 403, badthovlecoodd hefarabf dreystrmidal zat i on
using a catal yst such as nickel) to obtain a crystalline sem conductor
film agmdtipat Fgr Airshowkenfupben view of ehedesiimebpariiapgust Titer demlurretes

| ayers 1002 to 100S are fornmed to a thickness of 25 to 80_nm (preferably,
30 to ewempon iTheriedinad Fi. paindieursrscriional vicsghediondgndiis: it & ireferenst ¢ he
crystalline senlconductor film_ However, 20 it is pref ePle to form

si | i corpusperal §pD|1@dWﬂ§erM¢ﬁﬂuﬁﬂ]aPP’6ymr [agdt KfarermnsunsEnt 40 lareParsPBhats
silicon fil

nmis formed by plas C\/D,, a ere sol,ution
contai rﬁ%“ﬂcwb}c § HIGCBH E‘hé“&ﬁ‘é?fﬁﬁgal!@“g?‘l‘r cgﬁb% Pth "rﬁg‘eaﬁﬁﬁb‘ﬁéhs
silicon filmis dehy groﬁg %ted (at C %P one and theﬂ?ﬁub ect ed
to thersh a”é‘F‘S?E}% 145 24t (o {QAESHEEC, Foviie F’é")‘ “"P r"tCH'éP%tt“B‘ a§e
anneal i ng i,s conducted for. the rpo rovung st al on)
wher oby T Ui SERG VbR 1S kRIARRE R B mel PR R HERLAE™

is subjected to patterning by photolithography to formthe senlconductor

| ayers 1002 to 1005. 59 Furthernore40 after the seni conductor |ayers 1002
to LOO5 are forned, doping of a trace anount of inpurity elements (boron or
phosphorus) may he appropriately conducted so as to nmanufacture separately
enhancenent type and depression type Furthernore, in the case of
manufacturing a crystalline sem conductor filmby laser 5 crystallization,

a pulse OSCI||atI0n type or contlnuous Ilght enlsS|on type ex0|ner Iaser a




ml/cnr). In the case of using a pulse oscillation YAG |aser, the second
har noni ¢ thereof may be used, a pulse oscillation frequency nay be set to
be 1 to 10 kHz, and a | aser energy density may be set to be 300 to 600
ml/cnr (typically, 350 to 500 mJ/cnr). Laser light condensed in a |line
shape with a wdth of 100 to 1000 tam(e.g., 400 pm may be radi ated 15
over the entire surface of a substrate, and a Line-shaped | aser |ight
over |l apyr.ati,0,a I . 1Te. D _ . 98 | dditiom .the
otate ePE P progted AR TSRl O BP SHRbEMOBHE plotCllbhR
em t t edpf{romdhRdasgn Al -eh oA e f30d, | Shadlateth Q. Auh@96: SUbgt rat e
61 05 bgnthe opticgﬁ s&sten16102 angjthgé%irfér %?gg.“fﬁéwépﬁﬁﬂﬁgﬁﬁpﬁi | ane

substr a&l@blﬁm laBng %ﬁmgﬂ%&ﬁiﬁ{ ﬁ%ﬁ;ric‘gn_)ug,fei%m? \\-Iiﬁi%,efinglsi G I[l_‘C[lE‘idg:S, W“acishows
executing a multipfe pattern to formsix substrates sized 12.1 i'nches from

the | angf bsyhsbd atecSIN&1 & el o8R0 b eRPRyHRa JThERy pR &AL ok RScahiRE: fil m
1006 is fornmed so as to cover the sem conductor |ayers 100Z to 1005. The
gat es5 i naieapdragridls.| MVHAGH: subardreds ofic ak inei alccaglihd kmpe ot ailjpimgy
silicon so as to have a thickness of 40 to 150 nm by plasma CV D or

sput t erdl¢rgroden atehius o2bscemdodienefitratcd Binh oot delaidativdle, 4 sHarn-circuic
(composition ratio: SI = 3Z2% O=59% N=7% and H= 2% is forned to a
t hi ckness iy bd fornrddy yhasihe dGWny Meedhess to say, the gate insulating
filmis not limted to a silicon oxide nitride film and may have a single
| ayer or 6M0Nextmufitst intagleee dnsdatingtidmel 56fcapalde lohtdvgingi thrsoeon taiing hge

anot her silicon Then, as shown in Fig. 1SA a first conductive film 1007a
(t hi ckieéshe pizdivformed Amphistit arsboornosdoimfdm V8, #1 inpraod7iesyiatingkiness:
100 to 400, nm arc lamnated on the gate insulating film1006. In this
“enbBli reHbly eomeiningsilicosriancky vepm% 1007a made of a TaN 5 film having a
t hi ckness 30 nm and the second conductive film 10076 made of a VV;iIrn
havi ng a t AYYre¥sOBe IMEppaviR B 08 Ra e depleBhorsRié ITINRERY MATEY or med

by ShuLt LISV B, 55,5 LA A 2 STSBReLE conalnl pg Lipogen,
oe 1o TR LRALEL P, P ASghingst on hexer uor de (W) I any case, |
G RN TSR R PG e R B
o B 9L LA T lon A oL, R MBRER Abgp e o
|5, LR Rt s sl anse gl Wb orlerpsmpstucTinatore, 1

(purit }Smd%gargig&g%(ﬁfe[) 9% 9999 38 Bf PR LXRR ér{@ﬁn@gxi‘erPq{'ﬁj@y- 7RD) bgnal | oned

to enter in the Wfilmfroma vapor phase during the film foormation,

wher ebyxler(@sCDt aA¢ ehd Bitd Mapbe Smplyed ~eS2cm can be achieved. In this

enbodi nent, the first conductive film1007a is nade of TaN, and the second
7 conduct i veNeixt, wh(0 7hei s:condanaflatitlg fiwey eselectibgly pereBahtbyi evphiyirgn dis nor
limted thereto. ZO Both the filnms nay be formed of an el enent sel ected

f r a0 TahotWmakk, a bbntradt holCuvhi€i js ramdheldo tior reapecaivi: oy poEteregalns ¢ ©hE, di38i ng t he
el ement as its main conponent or a conpound material. A sem conductor film
such ad$4d P8l yolysihlI50he Srhidomothdrmodomedoli whichris rensbed ty ted smeet such
as phosphorus nay al so be used. Furthernore, the follow ng conbination nmay
be use#irinhbng il 26 of denpluchiordot isl frmmedi endfangtheantatagmhipayhichlisteagled he
second 25 conductive filmnmade of a Wfilm the first conductive film made
of a t i Hrigass tleerpdie | §4Tis Kyrmieids pndialao.tanethes conadc cloplg weicly s reaghsdliade of a w
film the first_conductjve filmmade of a tantalumnitride (TaN) film and
the set'$paOddASRMREI0E4] .| m made of an Al film the first 61 conductive

filmmade of tantalymnitri TaN) filmand the second conductive film
a8 of & CEeF FRoHid, rhSis RO SO CPHT O O Ca PEST G MEPEYY or med
by photolithagraphy, first.oetching processing for form.ng electrodes
ancl i FAT 8ot B Bhe i FobosrarrRg 8o odeedi v e L aHaLEred” as

first and seco etching,ceonditjions. sJn this odi ment.. antler . th irst
et ohi ngecaa | EHeR RGOt bl Bob B Ao ary Ehu Bt ik nm
(I1CP) etching nethod, in which plasma is generated by using CF, C" and O=
as etching gas (flowrate: 25/2S/ 10 (dtem)) with an RF power (I3.56 MHZ) of
500 Wsupplied to a coil-shaped el ectrode at a pressure of 1 Pa. As the
etching gas, chlorine type gas sUCh as C" BAA3, SiCl*, 10 and CO * or
fluorine gas such as CF*, SF6, and NF3, or O can be appropriately used.
Herein, a dry etching apparatus (Mdel E645- |1CP) using |ICP produced by

Mat sushita electric Industrial Co., Ltd. is used. An RF power ( 13.56 MH2)

1 r~~ o o o b o I . . o o .y




In order to conduct etching without |eaving any residual on the gate
insulating film an etching tinme may be increased by about 10 to 20%
According to the first etching= processing, by appropriately prescribing
the shape of a resist mask, the end portions of the first conductive |ayer
and the second S conductive |ayer are tapered due to the effect of a bias
vol tage applied to the substrate side The angle of the taper portion may

To1sa 1 Re7A Ry RSPl RuR AR i) tﬁi@&% 08 kbt B 'f%ﬁ&' o

h dis d duct
shape cOMRASEL ALbich R ROBANGLLNE &%}4&&%1(@1 ORGSR b BYRLS 2T e,

first copeuchivg hﬁyq%w ttxb‘;}b\(ﬁm%nﬁ laenQEth})rr GGl ﬁsﬁn ﬁ{c'h SRends. §io the

first wdth shown in above odi ment 'nodes thoug wn, regrons of

the i nsgidfebtd &l Llhmv]ago@,&@oalflelﬂ Q%ﬁnédqsd%lda:ﬂéaﬂgciqﬁ Jcﬂln n<pgy YeLagdiWsth the

conductive | ayers | 13 to first shape, art etched about 10 to

20 nm tdedreichlh dbnrMEteﬂQ@tthé@@Ml}&gllﬂlﬁlsff@r%ﬁ&it masks, the first doping
processing is conducted) whereby 15 an inpurity elenent provi ding an n-type

i s added t Akhen gl dedeidet 10 i alyergallFtehnet8Q) o Teem@aphn@«RhOGBSFitRY My
be conducted by ion doping or ion inplantation. Ion doping Is conducted
under tieclcBRBZOb bysudi am cltogedaidlinhidi is made i ‘cohachbwithldDd5s ontrlapddan
accel eration voltage of 60 to 100 keV. In this enbodi nent, doping is
conductveigh gtis pixgbslectaodeuritC. dilsd, this pixkdelbtwade Hidis alecaaadl eo@tdconl toaht age of
80 keV. As the inpurity elenment 20 providing an n-type, an el enent

bel ongiimguriey Gaisupl 3861 thy hiobling yapagtios phibbusn¢iyr decandehTwhnd)is mmdused.

_ Herein, phosphorus (P) is used. In this case, the conductive |layers 1013 to
“10I@3fuﬂéppﬁﬁfa@dhﬁﬁkﬁtWWﬂﬁXKé§pétﬁ“ﬂDﬂﬂNéxpwduﬂﬁty el ement providing an
n-type, mhereby oncentratjon |npur|ty regions | 118 to 1 |21 are
fornmed in é*%%ﬂ* ﬁ@ﬁé%ﬁfﬁﬁWﬁ ?neﬁﬁnphﬁﬁ$ﬂﬁvl@Péﬁﬁﬁﬂuﬁﬁpkﬁﬂﬁﬁgnéﬁéh type

added e hi gh-concentrati on 25 rity regio 118 to 1121 in a
I ?)ncentalr%l ”Eilﬁ te}:Lt Pl‘ﬁlflt‘i‘:tio‘;i‘b@)’ %??F’r‘:fgpu n'}‘/tW‘gh v fﬁbﬁ@%aﬁb[‘(t ?Pe“ﬁlf esi st
masks, ,seco i ccs i n~ con etchln
conducggﬁn?gﬁngﬁﬁ ég%ﬁ§§gb§ @%% ‘Hnthﬁ“ﬁ§t$éEﬁiﬁf“ﬂga§?6h?on163
rate ratio: 24/L2 an FZ f . 700
Copnl é&?%ﬁ%afsn%?rrd%ﬁé{ﬁE@né@“fﬁ @a@egfn S Eoutiet bl etol Rk dny
gengy at; eﬁéﬁ%ﬂﬁfmﬁmh$ek£9M§r (13.56 WVHZ) of 10 Wis also applied to the

e

substrate whereby a substantially negative self-bias

't hi
Vol Lage, | (ARSI g 1gb e RN BB BFLATR Dl 842048 o7 "0
TaN i s 33y hest ; S 7.1
Ao et oh R ST T IS S R Mol M G FERRRE ol T %B%%%%S. :

33. 7 nahpcicor bO7 U Ris GakEnap u&t&qoﬂ% faﬁném &é&mdégl%ndau%'c@ﬁﬁé&&{ ratio
W th respect to the |nsulat|ng film1006 is high) so that a decrease in a

“filmt b elenegaciedwibige SuPRressey akemlhRduapRelay@Agialadh ihhfaseeamnd 106

conductive |l ayer (W becones 70 in the second
20 is used as a dielectric member.

While the above-described manufacturing method is carried out, both thé drive circuit

201 and the pixel portion . 205 can be formed on the same substrate. The drive circuit 201

contains the CMOS circuit 202 constructed of the n-channel type TFT 203 and the p-

channel eype TFT 204. The pixel portion 205 contains the pixel TFT 206 made of the n-

25 channel TFT and the holding capacitor 207 (see Fig. 3B). It should be noted that such a

substrate is referred to as an "active matrix substrate” in this specification, for the sake of

convenience.




etching processing. Furthernore, in the second etching processing=) second
conductive layers 1122b to 1126b are forned. On the other hand, the first
conductive Layers are hardly etched to formfirst conductive |ayers 1122a
to 1126a. In addition, the masks fromresist 1008a to 1012a are changed its
shape into masks fromresist 1008b to 1012b by the second 15 etching
processing (Fig. 18D). Al though not shown, actually) the wdth of the first
conductive kayers,is,Rarsawed hy: Wi O35l em (i, e, about 0.3 ~. mover
the total Iimne w dt hi&cdrlr(bg?edg%{\ﬁcgﬁ&t LheL %%tgtpgmﬁ((el# 8?@%%5‘”%8&5?{&b‘éif“&lﬂf‘ng

pr ocessinfhutfinl-ienaie)l it h1ofhJie Jfecond conductive, |l ayer. in the
channel |ength direction corresponds 10 tﬁgssgboﬁgg%ﬁgﬁﬁmgﬁgﬁﬁ‘f%ﬁ“nCL

Enbodi medcxseBowROnTRE. sheft rodaofor RechRY e fib sl aRNdYet i ve,Layer
1122a and the second conductivé'ﬂggir fﬁZ%b bécoﬁés[t’é glcqgﬁﬁﬁfm¥ type

gate el erife@deiroFigt herdMGS §i rewi dodor rRAAL A" thg{ ol LE&W3BQC(§IC§§%MU%
el ectrode fornmed by the first conductive |ayer 1125a and the secon

condict bacgiohalyeiew 1thRbb aleganiestcdtingl 2ot HOBE. £f ThhE- &8 PLAIB- T8 ARAEH 10Fif or med
inthe followng steps. 25 It is also possible to use CFa, CI" and O as

t he et cBBrgrggsonds td hecsanandicet @kimnglopseckssidige BB bNFig. $asgo, BleChing may
be conducted by generating plasnma under a flowrate ratio of 25/25/10
(seem) whuhpanviRF optlweact{veIBatsB shbEyatobb&OGAMsuppl itedsdocawtaid lshidged 64
el ectrode at a pressure of 1 Pa. An RF power (13.56 MHZ) of 20 Wis also
appl i edot detmeclduiosmedt e si de (sanpl e stage), whereby a substantially
negative self bias voltage is applied thereto. In the case of using CFA

d =, and O Ihe pixebiteusitnig of skis emibpiimens peoaneloc Wit din such 6 nanmlanidme, whelke
~etchi.ng E@Fe wth respect to TaN is 20.67 nmmn., and a selection ratio of
W 5 1Qi t wblagk gustix isporsrenleyed, osedgrmestion plechnpiyeal pheigode !l Wbis avehgedaodited.
Furthernorge, | t&% case) the regions of the insulating film1006, not
cover edo‘(ﬁrgﬁp‘[xﬂé‘” SUrGRe WiHpe lige| 1 2pom erden 1@ ahishd spacky smoghape, pisgle

et ched g% abput 50 nmto be thin. Then, after renoving the resist masks,
second ‘ﬁf Sprocessing is conducted to obtain a state shown in Fig. 19A

Doping is conducted using t.he second conductjve layers 10 1122b to 1125b as
I e R S S AR et e e
added t ] ctor.layers bel ow the taper portions of e first
conducﬁ?&%gﬁgégggﬁgﬁg#%%:uge %ﬁpﬁgﬁﬁfngﬁygbﬁg%§§HTE¥EPEHE§8&OH1 chgme -

i npysity, el ement) and plasma doping is conducted under the doping
conditions of a dose anmount of 1.5 x 10"/cnr, an accel eration voltage of 90

keV, an iom ge%lﬁgﬁ]bfl%ﬂ Sboiwbedhadk & ste ’%@Wﬂich &J[PQ&M A&k tlp_rg% Ilicgt%‘ﬂir} Ea??ten 15

dilute gas, an ow rate of 30 seem Thus, [ow concenti 1 y
r egi onslidplddebveind 3k MifuhQurRt A (&S aécarebﬁat@i&é%ﬁths%@@@lbeﬁdrreﬂbg e ;;Bofvét
no

conductive layers in a self alignment nanner. The concentrati

phosphantho( PFigdde dsddorotexpldid whis aneaictatdonepsmpuri ty regions 1127 to 1136
is 1 x 10~" to 1 x 10~9/cn¥, and the |ow concentration inpurity regions
1127 to 113¢udhrahe aariconaeit subsiroe formael enderisaciagcondaaeWid 3B he Hebhckness
of the taper 20 portions of the first conductive |ayers. In the
sent@ombtaited, anayremcanir filppet isvbtrhed be this petivep@atri-onubefratens Hig.risy, and
conductive layer, an inpurity concentration (P concentration) decreases

gr adualthgn,fthemesulteneadivef matie subpeste poprotenedby b hebling ptocesngeeddore kayer
inwardly. More specifically, in the second dopi ng processing, a
concentsﬁfalﬂiﬁ@lﬁodiesmftd) thaitdn this efbpgimatntFhafoteahmorien tagioni fipuQ It iy fehedent | s

al so added to the high-concentration inpurity regions 25 1118 to 1121 to

f or m hitBfeE saviedta pillpoyhapapinsifesmedsei v Aesitmbleapsitwn bylusrerning thiegrrganic

enbodi nent ... the w dth (iq_the channel |ength direction) of the taper

por t i ofcs lifpspeh appY asfylicaagn fBmsinprdst thrpréntapm e interahgé tef subsgan; m a> 2
t.@ i ckness the width in the

Ee Therefore, although i nfl.uenced b tr
cha nePﬁFgﬂﬂTﬁﬂﬁfFﬁéFF%WVH¥Rlﬂ%mPS%ﬁEBH%@HY%%ﬁﬁBﬂ“ﬂﬁﬁﬂPPPVT¥%ﬁﬂ6ﬁmH§0ing a

concenty at hbon gradient -i.s npt heyond a range of 1.5 pmto 2 Nm either.
Fbrein}ﬁ%TiﬁgﬁgﬁnﬁﬁgdHfgﬁ=%@ﬂ%§ﬁ%f%ﬁ?ﬁﬁninpurity rgions and the

| ow- concenty.ati.on, i opurity. reghons are,sho separatel y., Actually, there is
o char & becadr o hi bbb AR BlRin e T or RES LB Pa RS ki ent
are formed. Simlary there is no clear border between the channel form ng
regions and the | ow concentration inpdrity regions. Then, the region other
than the pixel portion are covered by the mask 146 and third etching
processing is conducted. The netal plate, the glass plate, the ceramc
plate and the 10 ceram c gl ass plate can be used to the mask 146. The upper
view of the mask 146 is shown in Fig. 16. In the third etching processing)
taper portions of the first conductive |ayers which are not overlapped with

o o o N .




66 I nstead of thermal annealing | aser annealing or rapid thernal
anneal i ng (RTA) can he applied. Though not shown in the draw ng, the
impurity elenments arc diffused through the activation treatnment to thereby
erase the border between the n-type inpurity regions (low S concentration)
and the inmpurity regions (high concentration) al nost conpletely. In this
enbodi nent, at the sane tine as the above-nentioned activation, nickel used

t tall t t d th t
AL R ] ﬁ('ﬂ?z%hla%ﬁf'e@% o Cliel é@gxntfm@é{q&%ﬁ@%b?&. on
th f
012 BETRESRHES P MUET TRADLKS  yt ?zgrwﬂ@wzz 38T e
cur r ent kel He i xﬁg\wggﬁm ﬁmlflbyp%t,\%huz LLon Iy, %{n% 3@?5} jJogkgfore a

hi gh el ectric ect” I'S obtainé

char act ?rﬁhﬁ)tﬁ'&ﬁ SA0uBS AGH @Xzﬁ%rrﬁw)ﬂh th@ﬂg‘&d{ f%t f@}n%n lL 8‘(’)%011 'mg a

hydr ogen atnosphere so as ydrogenat ed “t he sem condt

Pl asga Jﬁ'ﬂéih@lg&r@{thﬁcﬁh S BOG WY Qﬁﬁgg Bn%ﬁ(‘e'ntc@éjblp?ncp Io?ﬁﬂ‘scl)ouﬁ?c@ SR RE:, Uxﬁqd as

anot her net hod of hydrogenation. In the case of usin aser "anneal’i ng

t he act ihal HRMesiltadtSublesid 884 grdchatd Lasg! rdbbgntp@&%bo af%G) mer | aser and
YAG | aser is radiated after the above hydrogenati on. xt, a plating

process OpeErkdd, BocH the@adivd @crBthib dtboh %ﬁ@%t.b@(cb{%rlﬂmhhﬁd s fraceiehict he
source wring line 1126 of the pi xel portion, and the el ectrode surface of

t he t erarerfatme) apdr thic @unkdrgubstAaes BOdGranddpeé o Ch&WotHer tHyQusatt 4 ¥@liRRt ri X
type liquid crystal display device just after the plating process operatlon

i s car rinegtriahd0Fi Whilea fillkdisoaixes irao sketcatingmaviren3 0 haheefuvolsobdriagss ard A- 7B,
reference nuneral 400 indicates a termnal portion, and reference nuneral
”40|1@6pﬂﬁ$€nh©€aﬂheﬂecbvm@&uwhuuhun3u&0mneﬁredbtduﬂﬂ&ﬁﬁhékh@@ﬂh@ﬂﬁmaal
Al so, for the sake of sinple explanations, Figs. 7A-7B indicate one TFT
provi deacas- tiheragiiene lisiug uivstaDBaygeint 308s #0eredimdo ond spa¢ e twoer bechwhe i ng
l'i ne 1122 is indicated in the plxel ortion 403. In this enbodi ment, the
pl at i NGUPFHERIESS asecapipiriehiaeal éb?bﬁlbé tewes yusargpkaliarpenhéwohpen) .phat i ng
fluid nuf ctured by q%%% AB Cuzz00"). ,As indicated i_in one 67
ex anp| #‘qléi%gcw%‘ ke éheplf%ﬂ"f‘h Wl 68 nbl;s'errwétlil'bfrbq eqlayeds ddhesut |
ei t her lines or electrodes, which pn | at ed ar cogg to each
ot her | 5 eI HNG Macie iy Rt e A S uPHr e SRR ObhG 3 REQHAS <.
Whe sub ate S out in the ,succeedi ng Sste t he.a ni.n
el eg g‘e ar Ty ol Cagsy £ ﬁ% gluglgm[ Batf)%ns‘%lblgﬁést Bxiﬂ)vfc&grﬁo i Qﬁrf%?% e plagm
Al ter n%&bé’ﬁgé Xperatlon 1S Cut out.
Fig. 8A is an upper view of the active matrix liquid crystal display device after being
cut out and Fig. 8B is a sectional view of this liquid crystal display device, taken along a
dotted line D-D". In Figs. 8A-8C, reference numeral 400 shows a terminal portion, and
20 reference numeral 401 indicates an electrode which is connected to the external terminal.
Also, for the sake of simplicity, one TFT of the drive circuit portion 402 is shown and only
the source wiring line 126 is shown in the pixel portion 403 in Figs. 8A-8C. Also, the
electrode 401 is electrically connected to wiring lines 157 to 160. In the terminal portion
40, a portion of rhe 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 ficld. Then, an FPC is adhered to the exposed portion within the

44



5 a short-circuit ring may be formed by using the dumry pattern. Next) a
first interlayer insulating film 1155 capable of covering the source wiring
line of the peel is formed. As this first interlayer insulating filml |55,
an inorganic insulating filmmainly containing silicon may be enpl oyed.
Next, a second interlayer insulating film 1156 made of an organic
insulating material 10 is formed on the first interlayer insulating fiIm

1155. [%rrﬁlt?ffp@rr’gﬁgqlv%%l it ol Clgr}qwnt CETBH? h(fmdé II]JLllL gtfsa 2 ELQ 13)11%%1&\} %P

~m was I Xel el ec Tans

CondUCtt'h}f%qMJhéWstﬁl tﬂ%ﬁlgﬁ{1RQﬂe%r 1€ F@E%Uﬁqﬁsn, eili h&‘}y&[«# HF sulating film by

enpl oying a phot omas transparent con uctive nimhich constitutes

the pi xel QiL%q*I'nQ%‘?)wltlAy T r}agr v crlsgti £& al DR k@l X)f‘mdﬁ%ig::i §o QFL llrr]imd%ﬁ_ oxi de

and tin oxide), an alloy in TuniOX| e and zinc Zn0) ,

zi nc oxhaeuhZadinabdsdiecd L kg tii@abob@ &mairiaﬂ@.%mi\le&iii beMiu Lend e secqnd

insulating filmis selectively etched by enploying the photomask, a contact

hol e5 WieChoted theaghtdrdf@rehhe nhBSPAE Shoien iAW, 14 Will @ﬂl&ﬂﬁnﬁli h3 ?imb;lltSB
1139, 1140, 1151, 1153, 1144) is formed; another contact hole which is

r eachedlehorihf ehe2@nsotbreporwntd mdFikine 1 | 26 of the pi xel portion is forned,;
and anot her contact hole which is reached to the gate el ectrode 1124 is
formed; andnahsoppanoivhef thediuabiryhol moddit ehov s iif Bachedch an hbevemhaaty ode
1125b is fornmed. Next, electrodes 1157 to | 160 which are electrically
connectsebsttave iswihcesheatthy sedlimguniteyiak 4] enhe( L8R sulb8Bye BOBKhetd 4Q), and
a source wiring=1line of the drive circuit are 25 forned; electrodes | 150
and 1 [ceBrfifiict b rapeded eOnrhsattiye wonesbsdie ghpot e thecilpapitypereighon 1144
~and the inpurity region 11S3 are forned;, an_ el ectrode_(connection

“el eéfirdh@)iﬂmstxcwg Wﬁe@ampelht@n@@tirﬂ&aisq:@/t%@iinews felHlanhle Pripeekgi on |
151 whi itutes source region to the source wiring Line | 126
of the Cfii%i %&drwaﬁn“ n@éﬁ@w FhePeRk I $BOmghinett ramengctle warpyt
connected . to th ate electrode I 124 is fornmed; and al so a capacitor
mnringpPPH%“IfégeaﬁP%H“F§“%WE&tr|caIIy connected to the el ectrode | 127h is

mpur iy r Qo Tﬂﬁgg@i et 511%% o sy iRl “BhaEt Gughros

T i A S, I T

U USRS ‘89&89zélja‘}‘}ﬂir?&hEpﬁgh'E?ﬂl@ld?r% GRR305H RrBNaANSS AR iR FHRL Olfedr | 50
substrate in such a manner that this light shielding layer 303a is overlapped with the source-
wiring-line-sided drive circuit 201b. Also, in the color filter 302 which is provided on the
side of the counter substrate on the pixel portion 205, the light shielding layers and the
colored layers made of the red (R) color, the green (G) color, and the biue (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 presentinvention is not limired thereto. When an active matrix

substrate is manufactured, a color filter may be formed on this active matrix substrate.
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which is nade in contact with and is overlapped with the pixel electrode 1

| 47. Also, in this enbodi nent) such an exanple is shown that the el ectrodes
1 150 and 10 1163 are fornmed after the pixel electrodes have been forned.
Alternatively, the contact holes are fornmed and the electrode is forned,

and thereafter) the pixel electrode nade of the transparent conductive film
may be formed in such a manner .that this pixel electrode is overlapped with
this el ectrade. (Ao, the. inpurkhy. el enent;s capabl e ;of appl ying .t he, n-type
are added t%ﬂﬁhgéﬁggbgﬁ ?U%n¥§§?%%ﬁ?FF&E#gﬁf%H%9€&§§¥mTTQQPXkf%ﬂ}Cf‘25,

whi Ch. nﬁbferf ek Iﬂ'oos’Pn@!% (RO gﬁtl £G4 [iﬁiﬁtﬁ%’%h@t Jﬂghggggggg\pa{'&h&?r Ali[grk%stf\?gl (%i]i ng

capacitor is forned by eléectrode a an onnect'ed

capaci t RehWhididge!1hRe n1A6A), ARd@ligQ1 BYs R hSeeandustior 1. o I g .an
i nsul ating filmT006 is used ‘ég“a kd{'lqe{?tebcu?%lislcmﬁ@?lrbrtg}??[ Tl ¥ e

above- dgsqfid. bROABRNERCIHEL NG TBHLRADphe GRESVRHoQHE driPOLR & AN G reuit
20 and thelpixef port?o& fOS géﬁ be gﬁﬁgd&bﬁ tﬁgHégﬁgLEﬁggggégggﬂgﬁg drive

Circei ta eotrailes thhaqNMRByeiligdptdy Jbvic82s £anstitdss £disOhy tMR P& BREAShiCt YPe
TFTs 1180 and 1181. The pixel portion 20S contains the pixel TFT 206 nade

of the appthaongda sicdeby anek, tivdh hipdtdishgldiapRgd tingy Ak83 ks FiFovid@B) . 1t
shoul d be noted that such a substrate is referred to as an "active matrix
subst r af\lsb, whet hhe aspechhidatilemard Bmdrhéacaled, die oneRrRIENRE Eyve2mal he
addition) the EEMOS circuit is structured shown in Fig. 23A by using two n
channel folEgd pn thhinstiemvadinemsiratei g. 22 is an upper view for indicating the
pi xel portion of the active matrix substrate 69 manuf actured in this
embodi nent .Alse, andilCd 32l songaunst bd atthat filherrslameviried éneris edhemdral theshown
_in Fig. 20B are enployed as those for indicating the same. The clotted |ine
A- AlC s feRpimihinpug terpaml by e pedgyararnisasrapicemdueiet reyine wurthakenreationP@
dotted |jne A-ﬁ' in Fig. 22 The dotted tine B-B shown in Fig. 20B
cor r esptidé feshermere reigfrmedi byp reanderreaiean glase s dota eaphasiie Bupchatica g,
22. Also, Fi,g. 21 is an upper view of die active matrix substrate obtained
just afft'%fStthe source wiring line 1126 of the pixel is formed. The pixel
structure 9& t hi s enbodi ment hs Fagugfctured.in su&h ainanngr that while a
bl ack mat r ‘%59 TP Se I8y Ed Allaft dbgel™p6r EFoHS oS HEMSKIXER BlcedttHAE-| 147

IR e AR S TSR TR T A0 gt (o
et Shonk WSSO RI ARl T o DL R oo
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 to the counter substrate, both the substrate and the counter substrate may be

surrounded by a frame, and a space between the substrate and this frame is filled with

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

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

formed by way of such a different step from thar of a source wiring line of a drive circuit.
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five. A description will now be nade of steps by which an active matrix
type liquid crystal 15 display device shown in Fig. 6 may be manufactured
according to Enbodinent 1 fromthis active matrix substrate obtai ned.
(Enbodi ment 11] In such a case of n-channel type TFT shown in Enbodi nment
10, elenents belonging to the group XV in the periodic table (preferably,
phosphorus) or elenents belonging to the 20 group XIIl in the periodic
table (preferably, boron) may be added to the sem conductor in the channel
f or mi ng [ &lyp e ht’él%fe%tiiff?éﬂy phaBticeatlat vhehamhancendmoy pexanidedepthet i on
type. In case ,er§ an h¥§§ circuit is formed by conbining the n-channe
TFTs, i fCfPEnfef at i hatrerrssrdahnnite Bive it -aypeh FEPECChel wiunaf t er

referred to as " 25 circuit') or a cqnbination of depletjon-type and
enhanceﬁ%%?gﬁ?ﬁéEEggghEHEF@i%HFP%rﬂ‘&Péh? e%@ﬂﬁ%ﬂmEswEswguthHrr%famn

Fig. 23A sho an_exanpl.e of. 1the EE circuit, and Fin.23 B shows an
gxanpledﬁPgﬁﬁiﬁﬁgwﬁgaéFf@ﬁ“%@“ﬁaéﬁoo‘WGBW§8HQH?%E§%AHhHté?PgﬁB%H“P%“Fig 23A
e CRIARSAERRL SRRl AP T DS Rl Sl S S
depl eti - - .. TET (hereinatter 5 referred to as D-type NTFT),
re;pectﬁ83%§aﬁF§RE%3§ﬂ&%§§]5ﬁawﬁgoéf”ﬁ%HF8§Signates a power supply line to
uni ch a PoskihYEINALS BBl ARPHLIDEPRBId:NDARRUEISHRA Y A0R)y Jifith VP!

desi gnates a power supply Ti a negative voltage I's app

(negat i ¥8vPOWRhis SHMRIYMERD s bll‘c;_Eu@c&%%t:he{ﬁ (219[‘5@{5 a§H&Qk%fL§&1%iv@%xc@89§i os

ground- potential power supply Iine (groundg power supp 't ne).

24A- 248, $haw RitiexX 3P hRd of ofte S fitd@dliak@r 95.0nmeeh, DY M&) RI nbi L VOS5
- circuit shown in Fig. 23A or the EDMOS circuit shown in Fig. 23B. Portions

~40 god &dprefsidn "d6v@dife A4 Bnpli& stikth Poddedd (&inf BWbheng LORRGNBAHSvéLrRch 43 are
E-type NIFTs. A clock signal (CL) 1s input to the gate of the E-type NTFT

42) anda eowtesidedidgnal-irtGh- bar) of the opposite polarity is input to the
gate of the E-type NTFT 43. A synbol indicated by 44 represents 15 an
i nverter ciTitidurcetaidéddrivd itaiii Pvieptoeidediwictui thiftrb@sEBMS adack gy 93khown i n
Fig. 23A or the EDMOS circuit shown in Fig. 23B is used, as shown in Fig.
Z4B. Theletlo(B) 23d, adP/Alcovereir 934di 4181 ©buffdrd3di Fdb@yhe evicesleclatrivrariahit
structured by n-channel type TFT. Note, reference nuneral 45 indicates an
NAND ci?xisiproviged widy a shifiiregistrbBaH, mdavel shifteb 85b.ramel aybuffrrtione dhlwi tahleaely
structures of Enbodi nents

15 shifter circuit may be provided between the latch (B) 93¢ and the D/A converter 934, if

necessary.

Also, in this embodiment, as represented in Fig. 10, a contact portion is present
between the source-sided drive circuit 93 and the pixel portion 94. This is because the
source wiring lines of the source-sided drive circuit and the source line 91 of the pixel

20 portion are formed in the different processes. In accordance with the presentinvention, 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 marterial having a low resistance value.

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

of the pixel portion are connected to cach other by employing a wiring line pattern in such
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20 2 to 10. [Enbodi ment 12] The drive circuit and the pixel portion in
accordance with the present invention can be used in various nodul es
(active matrix type liquid crystal nodule and active matri x type EC

nodul e). In other words, the present invention can be applied to all of the
el ectronic 25 equi pnents having these nodul es as the display section. The
follow ng can be given as exanples of the electronic equi pnent: video
caneras; 71 i gi tal caneras; head nounted displays (goggle type display);
car navf‘@éﬁf‘&ﬁgﬁéléﬁél}‘“ﬁ#@j%‘é{%“ ccene the EHapPOsBHEloME Lt olvputdr 86 tor
portableIgnfornat'on'terninals such as nn?#%e conput ers, portable

t el ephoRE&TEHES & PELE AR E S HAEHEEKY Proviresk anph horerppd soruonsiewmn iy Fi gs .
26A to R G 2BAShows a, personal computer, and it includes a main
ody. 2002 RisaEOROD Sl P B 000y AR By AT e oS e e

keyboar " nt dnvention.is. applicable to the displ portion
2003. F?&%Q%’é’%ﬁ‘gbﬁg’rpg%ﬁ%ﬁ%i i é’“&‘d‘rir‘p‘gt o ,%lta R Pt tad &ﬁiiﬁf@\éwﬂézol, a

Carese. B ORGR0G a0 TROSLAEE YORACCULON, 05, CRRL B0 S ches.

2204, an portion resen ven

to the ghSPiRYcRRCEiAM 2300 wikd Ra&@&, %PQ %nﬁ%ﬁgﬁ%g{ﬁ“’? zxt iglglgaﬁl{t‘% ngfrn,d b9

medi um whi ch records a programT herei hafter "a recording

medi um proa@ded by itlﬁtcglfégﬁg pfociB PR BAD LN (i SR)AYYiBANUNAN:RA021: 2,

[
speaker section 240 a recordi ng nmedi'um 2404; and operation sw tches 2405.

Thi s playedd lusahoWrbh E@i 0b ¢stiMRESAtdd R Bh8 9} of EPsultGre, hAN ifhi&E &Lk di NY
medi um and 15- can be used for nusic appreciation, filmappreciation,

ganes anglatetvbidies cuTber ftce senpiatinY @dde®ybgeSa@iphisarbleribanéhe di spl ay
portion Z402. Fig. 27A shows a portabl e book (electronic book), and it

vinclades a Aabm fieelypos3@itdd cirmplay phatlityet $i3002n &ME TIAA3:n @ aFegsoviding
medi um 3004) operation switches 300S) and an antenna 3006. The present
i nvent iwithioghefeplappbixel. Abot imechdipspl pyrioordd, ohe 3002 banst 3003irikQinks 9. 278
shows a display) and it includes a main body 3101, a support stand 3102,
and a dvkighay pomecod ©@108ga@helegrieive otrciimen piondehin thealkppl éth dibert he
di spl ay Portion 3 103, which is equal to or greater than 10 to 50 inches in
di agonahlso, 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 [t 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 raper portion is
selectively etched away. In this embodiment 3, no etching process operation is carried out.
25 It should be understoed that since only a pixel portion of this embodiment 3 is different

from the embodiment 1, only such a pixel portion is indicated in Fivs. [1A-11B.
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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 electronic equi pnent
of the enbodi nent 12 can be realized by using a constitution of any

conbi nati on of the enbodinments 1 to 11. 72 [ Enbodi nent 13] Referring now
to Fig. 28A to Fig. 30C and Fig. 32, a description will now he made of an
enbodi ment  ofhit BELRAGRSRS iJ AVERA | & plkRhidths dGAPAGH IBMuc & JRENRM, fref.,
manuf acturing a liquid crystal display device is indicated. Such a ngethod
by whi ch2faoflthe e@fbodirpéxel is BOr ddrfl Sud. Infrar med, #Ba@ CRUBSHE af £pill BINT DY er se
stagger type, and a hol di ng capacitor to be connected to the

above- deseni betkeTERcirsdaRdlt actwe ad, ofw drdnspewnbeoekphatmgd. i n detail in
accordance with steps. Fig. 28A to Fig. 30C represent, at the sane tine, a
term nal portitog 1AL hetanut at the bng dtapsie whiithrensirehedter ggallogrrode
connected to a wiring line of a circuit provided on another substrate. This
subst § atserusnigyicfetic emtadirecgel ,port ihenfief cohbucsivbdtyeat 80T tind HEG! v thpoe
noted that sectional views of Fig. 28A to Fig. 30C correspond to a

sect i onagtotipnewAsakent, ahofigt eonduseivalaer 897 Biogerl@Rx drvitts the impsieiny wginduct or
di spl ay device is manufactured by enploying a substrare 4100 having a |ight
transm s¥bibrsaedwicddérgtiesinpdatingtian.usabl e substrate, such gl ass substrates
as barium borosilicate glass and alum na borosilicate gl ass may be

enpl oyed, whf &rpuld gﬁtIWF%éb?tyfh}’#lfkhévwl&slv#‘)wgﬁ P aasd 2649 bavis7 thyl Hwst
manuf act ur ed bg Cbﬂing Inﬁ. Such a substrate gfvin% a light transm ssion
char act 1FEPRC CREGRANE sL0atulst 0BG e alEeTa hefta Op TG £ PO iiitr br eNifsly be
\enplﬂ%ed és anot her iﬂ:slrate:.After a_.co dupi've | ayer is. fornmed over an
enti fe SEIFHEE WAL/ HpBYEaER BIsaH e VBB 4PFat < 4408, VMgt Lit hogr aphy

tep | ied out i i d, and an .20 t]
St o ear oot SgeL ol sl Lo RS 00 AR ITRESHRT e
i { V) Lring Line 4102..gate ekectrodgs 4103
ana- 4108 2Rl B R RATE I8 2 B T it Pt U g1 ol B AR, o
28A). TE - | hefs W [iNgsddigshi ' s d
from mataPRAREesRASE0] ARLA LhiddddiciAhe: BLAGLIOART ARY, PRsMRReR O

an al | oY,y BGNisCRBHASIS #ilSingR,rP A5 88b ahABYS &G IRAR G icBindin ifbdiAdide

whi ch contains the above-described el ements. Furthernore, plural sets” of

t hangs elfPitida it EdhdRcEve R&T10Gs dve@Bbidd wilB imMirid@egibhs 80GndB19! @hilset s
of these alloys containing the above-expl ai ned el enents, or plural sets of

ni tri desf@wiching 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.
[t 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 marrix substrate used in the
25 rtransmission type liquid crystal display device is formed. This embodiment 4 indicates an

example of a reflection type liquid erystal display device. teshould be understood rhat since
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cont ai ni ng the above-expl ained elenents nmay be stacked as the materials of
these wiring Lines and el ectrodes. Next, both a Cu film 4106 and anot her Cu
film4110 arc forned on both a source wiring Line 4102 and a term nal
portion 4101 by executing a plating nethod (see Fig. 28B). 5 By coating the
source line with the copper film 4106, the wiring resistance can be
decreased and it is possible to.lower the pomer consunption of the display.

Thi ds 5
isis @HM%&%&E}R%H‘{"GP&:& Q%b(qdlﬁggp g is Lr%'lltfélg,ﬁlg ranb 10 LHQW(W f Ort O)guéxlew)é(xg %CZ

i nches inasnmuch as consunpti

becones six@n &&@ﬁqgrwq:ga arger;si ze display. In particular, thIS i's
advantaggouschen tle ﬁ;#%ndg C%%SISI of Ti, Ta, W ivlo, C) Nd, an alloy

t hereof or aal@ ﬁbgtﬁtﬁl,ea ofast @8RG8l & Ir(ﬁﬁ?‘ mRQrﬂtt , (ﬁu Pdélcngﬂ;gs’tm%mi']grhcan

enpl oyee as the netal fiFm Alternat

al | oy of elapyed. eFlﬂmeé}hﬁ)réf%M ber @mbewﬁgerﬁ &J? y

t he above-descri bed nanufac?urﬁng net hod s%is %%%?ﬁ%g&[l E&FTMIWb%ﬁ%m‘

pl ati g pysabdsplay @pyick e &OMMEesPOLIHc NEnikdes Bh: 1Tnt'lemp db?ﬁl%uar €
connected to each 15 other by using wiring |lines so as econe sa

pot ent i amsta eulsaak, ot hethinldk s@el subsrwe Rhege Ad RESIWAE G %W@m\@ﬁ% 1 Quﬁ%@neCt
these source wiring lines so as to become equi-potential nmay be cut out by

| aser | ittecof @Gy Headernately emplvard. t he pl ating process operation has been
acconplished, or may be cut out at the sane tinme when the substrate is cut

out after tHee. plZaisisngh pnovesploderathitna phsinggrocaoopbatied.is AsRd R in
short-circuit ring may be formed by 20 using these wring patterns. Next,

an insuF&FPW@nﬁ¢Wﬁh4h©¢mbgdm@rmédoewEnﬁamnenbunmx@unihﬁe14N%hhﬁram§hhﬁcon

:nitrlge f|| is enployed as this insulating film a thickness of this

i nsulGt |1HEff veiminselagiak didmely f@@m@e 6O resplt200suhstrafy sfpprabhed bt binplivisuh at i ng

film havi,n hlﬁkness of SOnmis formed. It should be understood that

the gat @lﬁoﬂ%‘m‘ g PH?PF@ hole. peleny thoraspretive lelasoded, tirdadewfringrinebut
ninsulating filmas a silicon

25 b fa d h

oxi de f it mél{g fsctishe c}%éér% Of%;fng Ei ?ahatra d¢ 4%k ghcoigaie conhmr¢d ee
Fig. 28 f bh tor film 4108 h
Chlckaodd 38#‘“96“%%%'{955%93”% it 8 %t%?%gluc °u§e@ PdOh el detonhedO8n an

t Lo Lating film4107. hy enpl the k t hdd
Such as HiikAGFerl Al B B At sohic B G risDs ROLb SR RGE L R AP 0
il | f whi | fil.mthick f
20 iy ( LeE0 ?'&’“H“é%'ﬁ (ol fitnl) of RETER e 4 S une B EMAhckness of |

t t | t
SO o g b O 10V AAT T IOAISEI N dNRE: Bl &%%Bg%a%%fs‘m‘!%%ﬁ? "
seni congute bPEhdrinke MoAhG &»%h@' THhAg cth'il?m!e1”F8H{1ﬁ{c>fecﬁlbf?;,r Rty FIE w:ﬂféﬁ%aq?f' ying

one conductivity type (either n-fype or typé€) Ts
sur f aceother,anployhAgichive; dRUR IRERAd FMIQS 4"0&6 rRe1 @s rﬁ%ua(}?l(,rrﬁ and the

10 sputtering nethod. In thi’s enbodinent, I con targe into which

phospho&ﬁ&ehaSnBQEﬂdadﬂ@duhéu@ﬂp&ﬁyﬂﬂnn&BﬁhSecond anor phous sem conduct or
film 4109 containing the n type |npur|ty el enent was fornmed (see Fig. 280C).

NextZ0 phot omesicetdanas ksrh42@ Sahed 4dGfaifectiahyest fyudtay: FFid 1966AAdhe

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

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

reduced to 5.

[Embodiment 5]

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

formed by a different step from that of the embodiment 1.
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phot ol i t hography step, and then, an unnecessary portion thereof is renoved
by way of an 1S etching process operation so as to forma source wiring
line 4311. As the etching method in this case, either a wet etching nethod
or a dry etching nethod is enployed (see Fig. 29A). In this etching step,
whil e the second anorphous sem conductor film 4109 and the first anorphous
sem conductor film 4108 are sequentially etched at a place other than the
20 resi st S S.and 4206, both the, second anor phous sem.conductor film
1203 and the s bre b Dt SRt ot SR TR SoB5C ARy B PR ey

431 2 of g8l ;. ti.0n. - th d. .sem. duct

i1 m 208 2o T Re P e b e b R e PRI A0 wPE B v

hol di ng gapag] 5&('}%‘3%3&: N@E_t s (BT i NG {n%(,srlg by Hﬁﬁfﬁﬁnﬁ%ﬂs an«? 4206 have
2§ photolit hy s

been renoved, a thir ogr aphy 5T 1SUERRF TSR AUt R Pesi st

mask 420Zrhhal eém%ﬂ,mngpﬁl&%ea%% t@&g%gﬁ%sﬁa%mﬁ_ is removed by way of

an etching process operation, so tha anor phous sem conduct or

film4208, ahg,98c0GRRTORRIYS: &efieARIHEI00T & ki A20 e Lne sed2h0naf211
are formed (see Fig. EQB). Next ) afﬁerBthe aboJefdégcr?ggaxggsf§kJh%? 4207

I S nDvedf agratd elatrdddt @01 @edrivanithat pditioh DM A2 rdmde Rided0sii fgn 9xi de
nitride filmhaving a thickness of 170 nmis forned by way of a plasma CVD
met hod ithe sueb sepranhireldch@ie! First, bilystheisbte hayes 1ih@ 903 8 ighikill 4313 may
5 cover the source wiring line 431l) the TFT 4312 of the pixel portion, and
t he hol diidgs celpaivdipprotdbsdddfy 4 hiatipk pebcgsobpiration.3 Bbi@gentty,tin 29&)ayeNext ,
a second interlayer insulating film 4302 having a thickness of 1.6 ~. m

whi ch cdrfudaponids: tsdomm:dorghmcontianshiblats fognedit Brlical chisade cafc hatr iy Khrendglesi n
“is fornmed on a first interlayer insulating film 4213 made of a silicon

“oxi d¥0 niatrardien of ha elegrradsi ¥ lepfsbdiererinal poneor B0@isgapiedi Méadtatilpguaetrer i al
made of the acrylic resin is_selected as the second interlayer insulating
film A|ef<@@%¢§trpg1@wf thipe ot rpdr9@hat tiseermiva! perrione?WBripboyesed Sy tahdavngani ¢
material, and furthermgre, an inorgani¢c material may be sel ected.

Ther eaf PEICCSYPRAFZION. O A ngi oire g@fb@ fapiey- Jbeprafter, enexiredriauvining lingsi st
mask 4301 is farnme and, t hen, a _coptact hole ig formed by executing a dry

et chi ng2SPRIse “T*Hfl%%é‘:lsn%fé@c% FoR &15iRg inp prsy/emmed Jedbseaianglyen sgteusastioyn
connect .t he rce wrin ine 4311 to t,he second, anor pho sem conduct or
filma2598 ?%@aﬁﬁéj"ﬁ%}n ASFOFSRIICE S Hhet SKOF SRSt By MooV R IMEn s od

to egecgrically connect the hol ding capacitor 4313 to the second anorphous

sem ¢conductor film4211. Al so, another contact hole is formed in a ternina

potion 4310 I tphal e | tQ.electrically connect t.he gate
wiring Ii ne)ttsg{z'gtq L&emf ero Fﬁ%ngkﬁgﬁgl?tﬁcglﬁﬁﬁ%#%? e Ry %@Aﬁ?m fﬁn%?‘gahg?ﬁ ly, a
t ranspatgeiit-oRIGSHF B j Eﬁﬂﬁ | ndi s Ol de). hng.a

t hi ckness o? 110 nn??%ﬁ%ggﬁggg e¥g%%%gfﬂgéﬁﬁ%%f@%?ﬁhgﬁ%?$?ﬁﬁ1$ﬁumed

phot ol | NaegraRRhce iR GHID ANinQlahisAg miocess step are carried out, a
transparent pixel electrode 4309 is forned (see Fig. 30B). Next) in order

“.to forma neisal siwilki ROhkiethodRAtA B wiHetthe Pﬂﬁh@!pké&@%ﬂf&?ﬂ%r?i@ eRRAG AN 25
etching process step are carried out. A netal wiring I'ine 4303 is forned so

as 20 ettectiringdldey ag@nheelectiides MHiEewMl b pBdd, AR ddkbcted e ck RNty
anor phous sem conductor film 4209. Also, a netal wiring Line 4305 is forned

so as templogitgrducah) paweannciuch ben@are tich: anDsqbeuss FheseSafine GAdU6t e film
421 1 to the transparent pixel electrode 4309. Also, a netal wiring line
4306 i seléuroded aspmade equaltectch odicry Whenelbét sutbeaterianapamentchpilaet swep,

el ectrode 4309 to the holding capacitor 4313. Also, a netal wiring line
4308 i sthegnwanl elecaedasgre preou sodls|tg be separated from each other. Alternatively, a

short-circuit ring may be formed by using these dummy patterns.

25 Fig. 13B indicates such an example that a plating process operation is carried out at
a step different from the step Fig. 13A. This embodiment corresponds to such an example
that when a gate electrode 11002 is formed, a source wiring line 11003 is not formed art che

-
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connect the gate electrode to the term nal portion 4310. It should al so be
noted that as the 5 netal wiring naterial, a stacked |layer film made of
both a Ti filmhaving a thickness of 50 nmand an Al-Ti alloy filmhaving a
t hi ckness of 500 nm may be used (see Fig. 30C). In the nethod for

manuf acturi ng the sem conduct or display device shown in the enbodi nent 13,
the netal wiring lines are fornmed after the transparent pixel electrode
such as §,JQ ds.forned. A total nunber of photolithography steps by which
such a sem conductor 10 display device is manufactured as follows is equal

to the total Dehinef- el | . L eRs [ hh e-descri bed
ARUTRE nGlach e, PAGLAL L BRGLARIVUR! RS [0 DS, 18B0YE: 4

manuf acturing nmet hod of the enbodi nen er W ng

l'i nes arferhat,neiile tRe ihH@nsPALEH s Ridieh tgltﬁgtr&%gfti&u&ﬂ\ui@(%ndLIEQHj Bl Qred. As
aresult, it is possible to formeither the nmetal wiring lines or the

t r anspareavapiixigbhel eatdeaaans UaH 1 8503 JQ piRe i heginning of..tdh&de 11001
manuf acturing step. 15 Since the above-descri bed photolithography steps are

carri%d odutesiinaltporesn 11060 4rt &NETHISS aNsaheRans SHIRARNUSH Y fildi Bplay,dgyi ce
can be manufactured which is constituted by the source wiring line 4311 on

whi ch " @ photokithplatpdd steph el HE Vi 2neodind He dlestarkers hagdder atyde! Rh¥xelal
portion and the hol ding capacitor 43I 3 thereof, and the term nal portion
4310. 2(avingshdawdrealssocheahet Ggpichilit keowh & MERI whitchals snfiatyreshbnithe
activation |layer by the anorphous sem conductor filmin this enbodi nent has
a | ow f iabyraingfs, sdyernabl ¢anppr). demetyiously déseribobisini¢ yheobuarel wirihg dine Ni 8@
could be _optained. As a result, a drive circuit for displaying an inmage is
f abri catédhe pixh ppeticthil B0 ladormed by ehwleng sudhi z ouital m@ahi pavienolmt ed by
~way of a TAB (Tarfe Aut omat ed Bondi ng) nethod, or a COG (Chip On G assL

‘met 3. TSRl vh e vep dUi® hemisaet theerixelrparken iewseestdiahe ool pepnt by

el cct 1 oRTE oL BS SSHERRCT Tt e, AMGoE MEE 1 2577 3 1O PERBBUENER Mzl the
enbodi ment__13.i.ndj.cat es SL%Ch an exanpl e that the transm ssion type

sem condITES VIS e indy &g ey Pr‘é‘EF“E‘;’ylmﬁéF’fiorm ng the

phot ol i t hog sie six tinmes. In accordance with this. enbodi ment 14, a
reflection i\gggx‘éhelfr%ag%ﬁﬂﬁ%f’réjfesdPgﬁﬁaé’?ngelg’é‘if?@&‘c H%mﬁé“‘ﬁhﬂ@f BELTE Sy
execut i i r aphy; st fi tinmes, .t.he,ne of ;which is.

i cat Dt AR AL SRR O ek RS st PR I8P bt Pefibstiingnt 1
ar e @bt aimed e S fraGt UF i onditian.of Fi 30A
in tlﬁe Zl odiE?rﬁedn%m%?»,§ on|a>§lgd(|ﬂ?¥%r g%?&ﬁg%u e@?u% Irtllgtgst ré%lgag/vippfu%ne lelggp'ai ned

as Tol | guseqbin®IQUkIAa REWIACHRAAOH FIAT PRI SN FOLIERRRELIE bR FI O

30A are indicated by the sane referenfe nune er
manuf acémbbdighe@@Nthith®uRbedihgsteQA is obtained in accordance with the

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

annealing operation was carried out under reduced pressure within inactive atmosphere, it
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enbodi rent 13, a nmetal wiring line 4402 is formed by executing both the
fifth photolithography step and the etching process step. This netal wiring
line 4402 is enployed so as to electrically connect the source wiring |line
43-11 to the second anor phous 15 sem conductor film 4209. At the sane tine,
a pixel electrode 4401 is forned. Furthernore, another netal wring line
4405 which is electrically connected to the termnal portion is formed (see

Fig. 31B).,Since the above-described photalithography steps ate, carried out
i ve bl SURECrePTo R (ope Lan onauot b o apt &y Belfde Neduthe o

ranuf aCthlérgg d’l\'fc]:-{iCh lzil éerscogsift\sic} H-t*n%fv bly‘ozgcet fo"rinsuo nqccgf'ly\jﬂl;rinﬂg l I Qle f(alin(;l"lon

whi ch the ﬁé%aﬁ FrImes p}atédj_'hé 3Hveyse St agger type H%‘ 481 of “t he

pi xel p&ﬁ%ﬂi}@g?m%ﬁé(ﬁ iﬁ{}ﬁdérﬁ‘% ‘Hﬁw'u 'lrrgb ;aa{cari%%%énoﬂm%?slxﬁu&h/%rlﬁf&frg.. And Lhe. ger mt nal

portion o, e nodul e actured 1n the respective enbodi nents

by uti lé(;r{éﬂlgut/@?ay@f &S Rftkne8 TRA TR LPRRY whEh ARR! iigg[ﬁtgsiﬁlcdiosﬁ)\llgﬁéf t99r7li§81-h0nl gf

el ectroni evices shown in the 25 enbodi nent 12. [Enbodi ment 15]

the enbadidieRtids3 #REht Ray eRadiineie ddnihhen@halll RErcPhOFRSSHS LBRLDLS).
carried out after the first photolithography step has been performed. In

this enbedigeiiyl Suchfa Birdtth RGHIHACETSg. SBEPMLE bE &frhicdn ldt orfabes wahfrbur t h
phot ol i t hography step has been perforned, which will be described with

ref er engrecéclif gtep84h the ehtedim&E. 1.5 WoteStn Fa:. si&d, cofederedconuticsp| Ey3devi ce

i s manufactured by enploying a substrate 4900 having a |ight transm ssion
char actiadicatdsa teAairal psatine 1 $Qbls ardatve cirsut poglias and U8 4,amelsP@s bar i um
borosilicate glass and alum na borosilicate glass may be enpl oyed, which
are typi cal Ayclenopningisg #1068 glcassdand a# (dind7: gk assynarawbilas plitedabipe Coni ng
Inc. Such a substrate having a light transm ssion characteristic known as a
“quaifz mubping ef adadirablpipastircis sedtktsagnask Oitmaypaiye (eipiaydddasiiznbrtier
substrate. After a conductive |layer is forned over an entire surface of the
above- explahparaigles ¢het A bete.) 200t is lormpd Som thewegniaghy astlesratsceaesbpadngut , a

resist mask is forned, and_an unnecessary portionﬁég ren?ved by way of an
et chi ngoprpenber whemamiteh, Taeeaffr thsaetltng subsrae iedeana vt Fbae grat
(nanmely, source wiring |line 4902, gate elegtrodes 4903 and 4904, 15, hol di ng
Capac UHMIHGDEE Bing 3 AHTRIC DRIBID SoEnFdy MBEC Puded FTtEn BUAYING Highod 1
above-described wiring |lines and el ectrodes nmay be manufactured,fro

ovori dRBUE et R AE] BifeRE Ricelpadater Gireri i TeRERS BRI o
allgg mthH %ontains t he above-expl ained el enents, or of nitride which
cont3i TETARE AL R HLE MM EEHOR enent s.

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

The source wiring line of the pixel portion may be formed by executing the above-

20 explained various methods.
It should also be noted that the present embodiment 5 may be freely combined with

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

{Embodiment 6]
In the embodiment 1, there is shown such an example of the TFT having the top vate

structure. However, the present invention is not limired to this TFT structure. In this

t~3
un

embodiment, Fig. [4 indicates such an example of a pixel TFT 1502 having a bortom gate
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Furthernore, plural sets of these elenments which are selected fromTi) Ta,
W W, C, Nd, 20 plural sets of these alloys containing the
above-expl ai ned el enents, or plural sets of nitride containing the
above-expl ai ned el enents nay be stacked as the materials of these wiring

| ines and el ectrodes. Next, an insulating film4906 is fornmed over an
entire surface. Wiile a silicon nitride filmis enployed as this insulating
film astrhdrakness of this insulating filmis selected to be 50 25 to 200
nm Preferably, this_insulating filmhaving a thickness of 150 nmis
formed. |t BinouifterddevadarsteathdendD3tihg agatit ol isib ik t&vE bldA fosmB@hin
limted to the silicon nitride film hut may be manufactured by enpl oying
such anaiswsutaat,iangtd insnaasg éilsii foeaad. oXige afsthmondusiol e foxheein/Quch
nitride film and a tantalumoxide film (see Fib. 34B). Next, a first

anmor phousnaew cloarcibést somiforducd 9 Gimhiavivadappetihiidk nesgatofelderotio 1209 iy
preferably 100 to 1~-0 nm is formal on an entire surface of the insulating
fi | mS490@dwjclinpthndanginsietikmblm Netthodinsuetingkythesqkcasrly f@vizdret uiod and
the sputtering nethod. 5 An anorphous silicon (a-Si) filmis typically

f or med, 2 RATHE Hake ygnigondycreniiing khisds opsiues arma paddoFiigs rau®), anfelken,” a
second anor phous sem conductor film 4908 contai ning one a conductivity type
(either? EBPWEQPSFE‘%’W? BeYCH Al | FUPSeqUeREt affes ADGICHEALIORNVRTICESHRREI 3T ais

t hi ckness of 20 to Sxﬁnn1 The seco?gaannr hous sem _conductor film 4908

cont ai nFRGEE - fi?‘bm &/ SEANSABAICIAD 1B | Encogaty JpFyfating G asmglistirdity
type (either n-type or pstype) is forned on the entire surface by enpl oying
(he knotvsthat Shchnedht %‘@Uiﬂt@gr@émc@%dlﬁﬁ?%aﬁﬁﬁmf%%%ﬂ%ri% rﬁguﬁg@hod.

. I'n this_enbodi nent, while a.silicon target {nto which ph horus has been
“aaadd OISR e N BB s neR Bk Bonalicr BB ARASBE Cettgi i ng

t he nty ' I - forned (see Fi,g. 34B). 15 Next) ,phqtgQresi st

ke 2850" SRt A B TS R Ao Sl i hoe it Ot br ABRY 581 ep.

and t heg,;an, IHRLEESSBLYIRE fd.QRgt hereof is renewed by way of an etching

process op€tation so as to forma source wiring line 511 1. As the etching

met hod in thp r16i Lol ek eh - 0 I hod is
epl oyed (See F1 g 50y < SRR CS EtGRR, FRLTEEI Al S50 BHECLERLO

amor pholeme® Bndanetct @ndchdd HRIARASARM be, §h EREBIDIHONS] REFHCRRAMGS oF
film4907 are sequentially etched at a place other than the resist masks
49095 anile 48dQe r&BdM of HE: FHREOTET AADI PNHSosRM wioRE lieka501] 4 Mé4Uanangde t he
fi st anorphous sem conductor film 4911 are formed in a TFT 5112 of the
pi xel poZ0i @mnSctelido hka)e dHotdodehie femtandndmmb e wkcsedt Gofadtet arhifli | m
4908 and the first anorphous Z5 sem conductor film 4907 are forned in a
hol di ngovapasithodrain febBon Meshe pivad IET 1302 weabe pixetraleksodd004%4nd 49 LO have
been renoved a third photolithography step is carried out, and a resi st
mask p001 ilsshomidheldo hadorddsbaatheqfesenuambodissan ¥ poy bd eely sombinevdedttoy way
of an etching process operation) so that both a first anorphous
“seni conduersof the aveeokscrbnd aelshideatdrpfous seni conductor filns 5003,
5004, 5005 are formed (see Fig. 35A). Next, after the above-descri bed
resi st mask 5001 is noved, a first interlayer insulating 5 fil m5006 nade
of sigi og_oxi nitride filmhaving a thickness of 150 nmis fornmed by
y £l “%P YRHEICVD met hod in such a manner that this first interlayer
i nsul ati ng ilgh%POG may, cover the source erinP IL?e ﬁéﬂl,_the_ FT 5112 of
the pixel b i7 GG sigh ansxample thafidieHgrecdpag oo (gmsl praskmlifereasp)
from the step shown in the embodiment 1.
Fig. 15 is such an example that after an interlayer insulating film has been formed, a
pixel electrode 1600 made of ITO is formed on the interlayer insulating film, and then, a
25  source wiring line 1601 is formed.

In this embodiment, while the source wiring line 1601 is formed by way of the screen
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Next, a second interlayer insulating fil m5008 having a thickness of 1.6
hem) which 10 corresponds to an organic insulating nmaterial nade of acrylic
resin is formed on a first interlayer insulating film 5006 nmade of a
silicon oxide nitride film In this enbodi ment, the organic insulating
material nmade of the acrylic resin is selected as the second interlayer
insulating film5008. Alternatively) polyimde and the |ike may be enpl oyed
as the organic nﬁ?ﬁ&ﬂ il I)I‘chq()i[\ %Jéﬁ'ﬁﬁ@%@’l 1@335 )‘ipig ‘ngWi&hf}B%ﬁé%%d Ry, be

sel ected. Thereafter, whi a 15 fourth pho ogr aph p'is carried
out, a resinstc MBS wAOLidS: lfiﬁrl%ql’m%lr!:gu;cré‘%@iopgrQIJNQ?TE:W%{OT nterlayer

insulating filmand the s€cond interlayer rhsulating film which are forned

on the sour cg sieth BantihRe BRI LisaRthidih i e FNRA! P altiRD, wAlO, pRkELLgAPVed.
Al so, a contact hole is fornmed which is used to electrically connect the
hol di ng faPaGidOsf HlbBalble pbh@rrﬁi@@@éﬂﬂas%ﬁﬁﬁ:ﬂth@iﬂ&r?ﬁﬁb GaneuGt Okidf ihodaSeep (see
Fig. 35C). 20 Next, Cu filnms 5101 and 5102 are formed on the source wring
tine 5lkfc@bgatdided éAp) AA] (uocidci)onr Hiklls Bynedeuti g Gdplimt bAga BUBELSS
operation (see Fig. 36A). In this enbodinment) simlar to the enbodi nent 13,
as the netrekpdiding tdAgmehther @ be beintdd. , TIRireafasr, e raddidys afbstrhesedelraaint s
may be enployed. Also) simlar to the enbodi nent 13, each of the
above- desweiddedo teaiuf woing imgh@bngretdesddld pafieat wifeddly Sinat siah 4 baepk at i ng
process step, the source wiring lines of the pixel portions are connected
t o each pairtimg msthad isvglavively by tosnesd say bsapm@iedec o ecsane thotent i ptistitg each
other. Also, the wiring |lines which are used to connect these source |ines
so as t anghod mysclmupritehlsi fopdieantieak inmeptiba. cut out by laser |ight (O
"l aser etc.)@éafter the plating process operation has been acconplished, or
‘may He cut duferaptiyhe gsged of pre wem pretiag pethat @ leyergess diglichf pentinge
pl ati ng process operati pn has_been conpleted. Also a short-circuit ring may
be for néaet%vgﬂélﬁﬁ@r?w ugp AR H&asgmré}tﬁsg %etgeés@ddéﬁtw,mé of PSS pER @
el ectrode Li l,m S;ifh as L TO,(I ndi um.Ti n-Oxi de) having a thickness of 110 nm
is for nedCthof Sy amplied fo Hie WERMTANYSIEOR- phot ol i t hogr aphy seep and an

tchi . St i ad t t t pixel .electr,ode 5 103
o119 BT o580 SHSR05 T O B b ARRIPRTDon RSP PR RO R L5,
i xth i 10 € i i ed
051 UL OR300 20108 LIS BLAGER LS ALBIERLL) o9,

sour g€ \MJ LB LPErPiEAL 140 the second anorphous sem conductor film 5003.
Al so, a mgta \Xnkr‘?fnggtl |l/r11{ie 5107 is formed so as to electrically connect the

second anor phgis| B8 B@HQE&Gllttﬁﬁt LfH;§| IRA08mbOdie: U ANSRAEN chhkfld@ligft rode

5103. Also, a nmetal wiring line 5108 is torned so as to electrically

connect ahfienk bRASPHRBIJR HRU LSARNHOGE 13403 to the 15 hol di ng capacitor
5113. Also, a netal wiring line 5104 is forned so as to electrically

connect the gate electrode to the termnal portion 5110. It should al so be
hoted that as the metal wiring material, a stacked layer filmnade of both
ca Ti filfhmhadintgnhta®]t hi ckness of SO nm and an Al-Ti alloy filmhaving a
t hi ckness of SO0 nm may be used (see Fig. 36C). In the nethod for
manuf act ur i Ag. iAeeserdraondeetapledbispl aypedevdve ef s ipavwad in nh¢ hase2bBaenthigdidrent
15, the nmetal wiring lines are fornmed after the transparent pixel electrode
‘sucht0 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 tor connecting the semiconducror layer o the source

wiring line, reference numeral 1209 indicartes a pixel electrode, and rererence numeral 1208
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as I TOis forned. A total nunber of photolithography steps by which such a
sem conduct or display device is manufactured as follows is equal to the
total nunber of these photolithography steps for the above-described

manuf acturi ng nethod of the enbodinent 15. That is, after the nmetal wring
lines are forned, the transparent pixel electrode such as 25 ITO is forned.
As a result, it is possible to.formeither the netal wiring lines or the

Lr anepanils Bl AeLuSIERTLOME SHEMAS IO A AN begi a0l 0o Gl A

manuf act uri ng step. Sinc e above- descr _ aphy'“st eps are

carried outy ik éﬂlH&gmehggm\%%‘ the J;{t@@%@?r&?é A AN nb%?r?%?zﬁ%ccggu(g: I?ng ay

devi ce can be manufactur Ich'is constituted byttﬁé}so fine

51 1 1 g k6l at O sdrse RLALEDn H0SiiNET: i ot MRE TR Rk 1 k3, 0f the
oixel polk MBeRat Sh st RLBLRG ndfatiMEHRE HHAPRH ] MBI Rk
R0Esmet al

t er m nal 2(or TheBowdt Qsirifg lihe f’f.IZWJSQLoﬁ‘lIlé;tPaLb&lteQEl%l@th%} JHRen, L

as the nmetal wiring line is used in the pixel electrode, a rgg%ectlon type

sem conelocdrodesde ¥ aismenbbeinfedt, MBEebn GXRGHE RENBR RhobAld LAY APNKeSt eps
five times. Simlar to the enbodinent 13, the drive circuit constructed of

the | C entiporiducomingeedndtiscndded ihpsrig 0RadnIBMbeed Qe 0, chdQirRdk Svas
manuf actured in the respective enbodi nents by utilizing the present

enbodi nlenmedey the gapphidaiiglila: aisdiffesenpearpi o1l Dfurtlce cheronf i€ pRYEscE Sy Shown
in the enbodi ment 12. [Enbodi nent 16] In the above-described enbodi nent 13
t o embouplting piEpssdpergem soon dubber a desioes viheodrhiespondido Slushin chis
sem conduct or devices that the TFT of the pixel portion is nade of the
channel erebedimgnt. yipe gatkhilectendo dd Dbt capaditve dsponbis! 206, sucHearsksitédhduct or
_device thaE%% TFT of a pixel portion is nmade of a channel -stopped type,
“whi dR vind 1488 andbe antseayarieslaterdlanduch eovergrhe 37 dlereridg 1280Che Fourse , a
seniconduct?r gh§£lay gevice_is manuf act ured by enpl oying a substrare 5Z00
20 haviWgmg e JaPHand ispr wcBive srispabing F3QGkare formedat e ssaibsilsathe such
gl ass zibstr r as barium borosilicate, glass .and al um na borosilicate
gl ass eyt eéﬁ@ﬁd&@ﬁ?‘ prugh @ mymce Ay thisRarrats WrSg madsds candck1737
gl ass, nmmnufactured.by Carning,l Such a substrat aving a ljght
P ameri B0 B et S nistice R 208 T GeTIPasiber b ats PataraTbE bt ¢
substr empl oyed as_anot her substrate., .25 After.a conductive |ayer
o o R AT 1280 SRy P e GRG0 Pord it b SenieR it it Bn 6T e 60, "
fires LhbRAHARRY AKGPs'sRofRT FEI1RYUS viclelGRin? I B r birelRr R B0
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 thar of Fig. 11B, an explanation thereof is omitted.
Fig. 11B is such an example that the capacitor of the pixel portion is formed in the
semiconductor layer which is different from the pixel TFT. In Fig. 17, a capacitor is formed
by a portion of the semiconductor layer of the pixel TFT. To secure the capacitor, the
thickness of the insulating film may be made thin up to approximately 80 nm.
25 In this embodiment, since the triple gate structure is employed, the OFF current may

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

[.5 pm, the OFF-current may be further reduced.
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83 unnecessary portion is renoved by way of an etching process operation,
so that bode wiring lines and el ectrodes (nanely, source wiring |line 5202,
gate el ectrodes 5203 anti 5.04, holding capacitor 5205, and term nal 5201)
are formed (see Fig. 37A). The above-described wiring |lines and el ectrodes
may be manufactured frommaterials 5 of such an el enent selected fromTi

Ta, W My, C, Nd) of an alloy which contains the above-expl ai ned el enents,
or of nitridehmhhchaﬁbﬂﬁ@&ﬂShﬁ&@m@b@%ﬁrQﬂs&mhhﬂdseﬁﬁﬂﬁﬂ%éﬁv&Hﬁﬁh@&ﬂﬁﬂﬁi)

plural sets of these_elenents which are selected fromTi, Ta, W W,

Nd, pl uraf osetvstiefabbheskesalbedymtednhaimiing 7t he above- expl ai ned el enents, or
"plural sets of nitride containing the above-explained el enents nay be
stacked as the materials of these wiring 10 lines and el ectrodes. Next,
both a Cu fil m5206 and another Cu film 5209 are formed on both a source
wiring imeodpgrtdhd a terninal portion 5201 by executing a plating nethod
(see Fig. 3 _7B). By coating the source Line with the cogper film5206, the
Wi ring resi Shigrarbadimenedadicaiss suchand cxpmpl: gus T2 Phurilolese fherponer
consEnption of the dlsplay. This is advantageous when 15 the di agonal size
of tRe PIENRQ s ¢RlosE axEhy Bermeliaecysying ppeBtAs in He pgobmlimeansunpt i on
caused by the wiring resistance b S significant in a |arger size

di spl ay. |n7h€‘amqf%‘ B‘F{Cﬁ%rﬂpgqu@‘ag’%ﬁd@ﬁ)@ﬁ%Slwhehgicﬁ@ﬂwrppwg@g@@ﬁgﬁtw of
Ti, Ta, Cr) ,ran.alloy thereof or a nitride of these elenents. In
This enBBlinaeRmes b e R ey St aperkiaior e hafde e, Derproage Au
G, Fe, N, Pt. oriamn alloy of .these el enents may he enployed as this 20
et alpisery el bR Aot B BRT o PR, BaTatedna e 2hamd picld 1Y

. Al 't ernat;j o . N ran.alloy.of these elements nmay be
el oy odt LSl cBhanfHecian, R8dabed, kptiof b Ron St i T EAH o

t he 18D0ME ARSELIIPELIAMY BRUT LG MPhOREA: LaisliSALILCH: Y. [dIatol R Ll

pl ating process step, the source wiring“lirnes o e pi xe ‘pOfEIO S are
connect gde Q@@L 104REEHI0 $8bAG, PiFdrI8ly! 0. NESroREh 26 ¢ BnRECPREY; .
potentialé Zgﬁto each other. Al'so etre &ir?ngO?Fﬁesbﬁhpgﬁ ar%h%§g§u¥%

connectirtHRse muF)ﬁﬁalf-Jiﬁ@ss FRe 85hd BuRBGOARNEAWN BPLE L BhiclERY Rauflhyout by
| aser -Iight ((33 aser etc.) aftfer the plating process operation has been

acconpld sdved.suply iBeteORarl catitfol dirctibth SRNE hhferWhgnht el Bsbakicaltiold 1S
cut out after the plating process operation has been conpl eted. so, a
shor t - cifrheibdmicondudray filhe bt s . Hyo Siséddadi.hese wiring patterns. Next, an
insulating film5207 is forned over an entire surface. Wiile a silicon

ni tisde fi IWrhils thenypdroyldabaging trimesisishewtradd ByPHFTAnsinee Lidticokiels  sefectibéls
insulating filmis selected to be 50 5 to 200 nm Preferably, this

i nsul atabserbd lbinthasemioadubioc Kilve s irefdidrbd fom itlse fighnwadrcd proshted oh bee
understood that the gate insulating filmis not limted to the silicon

ni t ri déurpeapidenar thedighbeouresspreiderd ebdsh serfpiesidengrdudie semidondutmt filg il m
.as a sLIiﬁon_oxi e film a silicon oxide nitride film and a tantal um oxide
Jfi 1 m ( deeelestyelneyted Nasmperarira ipeishong seesd efoheice O0f {0 /mcendis widwiung a

t hi ckness .of 50 to 200 n 10 preferably 100 to 150 nm_ is forned on an
entire aer%ége stbstRac; Nslf 5 iAger i lempsTIgYTesy  SYsh GV PRYCE KR RBYS Fet hod

such. as the plasma CVD net hqd and the sputterin t hod. An .,anor phous

Si1 T aemptiafyrd intease of e SR (6 S Tai i IcBORAVIaR (5 PITRCHHI RIS of
100 nm{see, ki g. 37Q).. Xt , otoyesi st masks 5301 and 530 re foryed by
ooy o hEESe By eniliting UK coBh P RpE TR oeRante Aheogh cosdey LT LT on

thereotck§a£ﬁﬂnved by way of an etching process operation so as to forma
source wWwring'line 5411. As the etching nethod in this case, either a wet

et chi ng metrfod,iRfwiflc Sk NhAL RS R TR ST 88 %pgtiagibn 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 licht source, pulse light is
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38A). In this etching step, -while the anorphous semiconductor filmsS 20S is
etched at a place 20 other than the resist masks 5301 and S302, an

anor phous sem conductor film5303 is formed in a TFT 5412 of the pixel
portion. Also, the anorphous sem conductor film5304 is for ::;:d in a

hol di ng capacitor 5413. Next, such an insulating filmhaving a thickness of
100 to 200 nmis forned on an anor phous sem conductor |ayer 5303. This

i nsul ating.f.. S f.eit il qoxide 25 or sikhjigon. . nitride. In
R T R EA AL SR T et

pr ot ect j o0 f ith ﬁ&réasé&/ﬁ@ér@!l jelﬂ Fg@{fﬁg@gﬁ:wrm irbd ',er@fjlf YFY\@Y}HSOJUHQRCD

exposi ng process operation, . I's expbsed fromthe reéar
Surfacehzﬁ!?&\ntlﬁﬁuﬂ%tz%_t%@l%tﬁ&qlﬁlqézﬁ tﬁésemr%g%t%@ndﬁlﬁﬁ a mask. Next, such a

dopi ng process step is carried out 1n order ro forman LDD (Lightly Doped

Drain) regipi ghp@ityGhainghy by R&ivhidd byAehid PHORI Addmebhed, metdelen@ci on
doping nethod or an ion inplanting nethod is carried out. Phosphorus is

added aghieh B-dnyploy&l iidRuysddle addiswiink@néden sheqpstidopdut @k ilngr|ayebs 5305
and 5306 arc used as a nmask, inpurity regions S307 to 5309 are forned.
Donor ceneeingfabeasedionhhschiagiedformmgetieatied thoimpudyxedob fhh@udbel x
10~' knB (see Fig. 38B). Next, a first interlayer insulating film53l 1 nade
of a sindtedmhanf det only phdephivchsybhaslsmgn ampiviglchesstahpido ohapilsing orned by
way of a plasnma CVD nethod in such a manner that this 10 first interlayer

i nsul attyngafe 4dde83dd thaymporierregine, doorceonsaffeagvd ¢ffeet 5y be achevadkTA5412 of
the pixel portion 5414, and the hol ding czigaci tor 5413 ﬂiee Fi g 380) .
Next, & sedloridchasean fayeddingbotoatdangble of adBaghenaiyPafay be prefkmdbsilgtd 1. 6
~.m which corresponds to an organic insulating material nade of acrylic
“resil® iafter ghedingt doping fieps ﬁlqeﬁw%ebvyyhﬂ? HedTiak 4 B aepsing @’slﬂbeﬁﬁdét wrsugﬁ,
silicon oxide nitride film Ipn this enbodi nent 15 organi c insul ating
mat er i &) PIRSRHEE 6?‘}%06@“4&“9?‘#%1 lowis? s e B! hs g §é>@69§1§]eitﬁtpé?‘ieawer

i nsul at i ng film Al ternativel %F?&E'Ol ?\gi m de and the |ike my be enpl oyed as
the or g&hPEeRess & iCxIdatighdnf fPPHEHBFY™ an i norganic material my be

sel ect ed. hereafter, whil a f.ourth photol,i thograph t is,car,si.ed out,
o et ot bR D be oreEude HRP el ROt R Y ARD Y B85 iy B
executing a dry;etching st Thi tact, hole is enpl oyed so as 20 to
el ect ri¢al rlf/mcf n%%% Vet'%eescggéadr%%g{ﬁﬁ%ﬁ% ]Iatlon8é 5411 to the anorphous

sem conduct or film

15 [Embodiment 10]

In this embodiment, a method of simultaneously manufacturing a pixel portion (n-
channel TFT) and TFTs (an EEMOS circuit from n-channel TFT), which is providing a
NMOS circuit of a drive circuit provided on the periphery of the pixel portion, on the same
substrate will be described with reference to Figs. 18A to 22.

20 In this embodiment, a substrate 1000 is used, which is made of barium borosilicate
glass such as #7059 glass and #1737 glass produced by Corning Corp. or
aluminoborosilicate glass. As the substrate 1000, any substrate can be used as long as it has
transparency. A quartz substrate may be used. A plastic substrate having heat resistance
enduring a treatment temperature of this embodiment also may be used.

25 Then, an underlying film 1001 composed of an insulating film such as a silicon oxide

film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 1000, In
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5307. At the sane tine, another contact hole is fornmed which is used to .
electrically connect the hol ding capacitor 5413 to the anorphous

sem conductor film5 3@. Also, another contact hole is fornmed in a

term nal potion 5410, and this contact hole is used to electrically connect
the gate wiring line to the termnal portion 5410 (see Fig. 39A). 25
Subsequently, a transparent electrode fil msuch as ITO (Indi um Ti n- Oxi de)

havi ng @t bhekness: of nlolh &'aiistsrg L%&”E%scdqletﬁ‘é%‘t:ﬁlgrrlymcshﬂﬁ%@?t noavet-&r; Lh

phot ol i t hography step and an et hing process step are carried out, _
t ranspagignt iﬂéd&ﬁlinge kighrp H [a{;’\{lig%icl)é of LFRY 1(1_§R’ein|§_‘hlgtin§ Qilms 31%@1),&_{ h¥e el N

order u>torma netal wiring line, both a sixth photolithography step and
an et chinf@ahOARS H1a51P RMBeE RS h B RYLr o thOBAR (W hINYLAT NG siAdADoLig, f or med
so as to electrically connect the source wiring line 541 1 to the anorphous
sem congiaedOfilnf 10M HICrm A ©n dhickPebRsfalD t4i200nn I(hree.rRMI0750 & o Amgbhso as
to electrically connect the anorphous sem conductor film 5309 to the
t r ans paslesthia OVEE lusele Sy, odd,, 24@BL OAk s@ictite g Bl th dnhinglihtne 2 54%08n hrsidé or med
so as to electrically connect the transparent pixel electrode 5403 to the
hol di ngnic@patlint 00 b f3dmpllsaa,. mtioebiak W%, Og=|171e S4044%, dndr ek $P6as to
electrically connect the gate electrode to the term nal portion 5410. It
shoul d kdverg hehiplorase ot Hannais faredmdttalh, # o jengnd Bynaotermdarlying fmaldldddal ayer
filmmade of both a Ti film having a thickness of 50 nmand an A Ti alloy
fil m haiticeg axidemictidreklsn 500 Boofonmedeya Buckpstof Hae 2PPem §geferahly 1PA&o met hod
for manuf acturing the sem conductor_ display device shown in the enbodi nent
16, t hel Wetmal bywlpsmgCMInarsingSalls enddelO af teaptivegnst fahdpaminbimpnicapsilispect r ode
- such as I TOis formed, A total number of photolithography ste by_ whi ch
“suchPa %’éﬁ%glt“brlgqlsb gogoaylon e e i:s? fitn ﬁc%gg(?’éﬂ 24 % ap‘ﬁ g\‘/\E ¥ equal
to the . total unber.og &fese hot ql i t hography steps for the above-descri bed
nanufaéFUFﬁﬁbt H58Cbt0Y AR B fSBEHent 16. That is, after the metal wiring

| i f d, the.t i | | t h | TO i f d. As
o resurt . et spicopdned PEty To2erDPs dre et ot HERE RERY  The:

t nt i | | h | TO i t he beaqi.nni f ot .

mnu aePORong uE s i Se B R e b B e S R PRy 02 are
o be mtbnBuc bl by End BRI 00 AR PEVIS MG CUrs R AN R ©F

whi gh "c,@g'giu&r?nooi dﬁgcﬁ@ ﬁﬁpﬁ}ﬂﬁgé{% ,gx%cés%ﬁlg Qgglelr%-y}{gﬁaI%EPE%%EH%&%MHM%I,

portion 5414 &n acitof er eof , e'termna

portio 'E)_ISﬂ{]elea_? Q&ﬁalﬁ?ﬂ%wép u@in%oa b&ztﬂ?%tegfclhh at yhe) theopank kalBSe t he

metal wiring line is used in the pixel electrode, a reflection type

sem CoRgMidRHuERY G, IR Rerhial RAIRYINRELUlrtdthabR TR SdrRicbhd@asalpFets St eps
five times 87 Simlar to the enbodi nent 13, the drive circuit constructed
of the 1002 ehilP03 sreforintdeb atlsokndds bl Srosdthadi(pRfdrablp Do Mhhme. Ahkiegsi d
_crystal nodule is manufactured by enploying the techni que shaven in this

¢ enbodi mentardéulamiratcegaddingehsvinbtertahfor tlespeatiline senttodidn@nt 8lm.aHdwehen, the
5 manufactured liquid crystal nodule may be applied to the display unit of

t heZ(el @ctsrpueferaldp pbi fanmesibdvowor arsilicoe genbediume ntloy 2 In Abipeebodiusiny, an
described in detail, in the sem conductor device which is typically known
as t he amerpheusnaliednx fitny g 35 guii i formyest bt Psspl@QYDdenil gbgreaften ankdntiethe ar ea
of the pixel portion thereof is increased and the display screen is

enl ar getintaiing avicksl dpheldorc e aeorpbopesilicoretilm s ifecamaphoss idicam éidmvial ue of
the source wiring line of the pixel paortion is largely reduced, for
exanpl g?hfdf@gfmaé%% kit SORVerfeT ot erp) 15ad b subigsted to et %YSIE?‘jﬂfjJéi-oé‘i (Ped

di spl a en,. for anpl e, di agon i ne ,of i nches and..a di agonal
Li ng O%Séﬁ,?@&%m).%ﬂ%rﬂwre, aser ABnea !ng is conducteé?or the purpose of improvitig

25 crystallization, whereby a crystalline silicon film is formed. The crystalline silicon film is

subjected to patterning by photolithography to form the semiconductor fayers 1002 to

1005.




Wil e the preferred enbodi nents have been described with reference to
liquid crystal displays, the present invention should not be limted to the
liquid crystal displays. The 15 present invention can be applied to an
active matri x organi c el ectrol um nesence display device (also called
organic light emtting display device), for exanple. 88 VWHAT | S CLAI MED
I'S: 1. A sem conductor device conprising a pixel portion conprising at

I t A hin fi tr t t 5 lLeast I t d
conrce”T o SORR ke Rk M 1 Pl ol P\
R G A ROA e A B R e S
film adii tﬁ%ﬁa@f{,&uh Mﬁ;{% O ARRLARL S OTRELSUG AL | ool PP Second

n- channel mtra SIS r an st one thin f|Im

transi stor gl A 0pd 3 ek E%[quﬂﬁnlnupﬁrtﬁﬁgﬁa V\%{?Lr'll n@%gﬁﬁ'ﬁ%d}y@{(ﬁ flllll by m.r

sem conduct or devi ce accor Ing to clarm®l ereln eac al

t4 i bRNARSHA i 858, d wth
por 4 thg?ﬁmmﬁ)rﬁ%&& &écn%t%tcf oPk m%%ﬁbf?ﬂ“enéguﬁ i \ac%ﬁ £RY, %“? Wi

ive filmat |east par sai d conduGtive nmprising at | east

one mMateAGahses @h@atedOf AR bt ln@ecg NYUEn GORS KBk 'Ilﬂt,@f laStHigh em ] fi and an
all oy thereof. 3. The Sem conduct or devi ce accord ing to cFa|n11 wherein the

pl at ed shgragcillattg madbd fendehatdedrd @ 1iak RRApPRY 4 OB ER rdth ah8GlBlvel h@ same
time. 20 4. The sem conductor device according to claim1l wherein the

pl at ed radiarece dsemgcanide tdidiln @hehliliAtioh Bahdinons ireappepaaridetdddbygRpar at e
steps. 5. The semiconductor device according to claim1 wherein the plated

sour ce dpeneoi. sHbwenadwhyn phiag iangxainwir lasag amade otillarisafeqgi@aieni alk t@be t he
: gate el ectrode. 25 6. The semi conductor device according to claim1 wherein

“t hel®l d0eldzsout edaser roeicy deosimed dey tplbat i00gtad®d nijon compcalki DA a 300
conductive paterial having a lower resistivity than the gate el ectrode. 89
mjJ/cm’). In the case of using a pulse oscillation YAG laser, the second harmonic thereof

may be used, a pulse oscillation frequency may be set to be 1 to 10 kHz, and a laser energy
density may be set to be 300_ to 600 m]/em’ (typically, 350 to 500 mJ/cm?®). Laser light
condensed in a line shape with a width of 100 to 1000 pm (e.g., 400 zm) may be radiated

15 over the entire surface of a substrate, and a line-shaped laser lighr 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 large substrate 6105 sized 650 x 550 nm.

Then, a gate insulating film 1006 is formed so as to cover the semiconductor layers
1002 to 1005. The gate insulating film 1006 is formed of an insulating film containing
silicon so as to have a thickness of 40 to 150 nm by plasma CVD or sputtering. In this

25 embodiment, a silicon oxide nitride film {(composition ratio: Si = 32%, O = 59%, N = 7%,
and H = 2%) is formed to a thickness of 115 nm by plasma CVD. Needless ro 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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7. The sem conductor device according to claim®6 wherein the wiring
conprising the conductive material having the lower resistivity than the
gate electrode is forned by a printing nethod. 5 8. The sem conduct or

devi ce according to claim1 wherein the second n-channel thin film

transi stor and the p-channel thin filmtransistor constitute a CMOS
circuit. 9. The sem conductor device according to claim1 wherein the first

n- channgllcf-DiyBrefiist ML BB [REQFinh&Bin regi on overl apped
W th thelgaFg é ectroée f 'tﬁg g gnﬁgﬂq¥ocﬁgnﬁégnﬁgﬁgon havi ng a sane

w dth as t hﬁu@ﬁh?slﬁjxﬁﬁdﬂdemfﬂ-or tﬂh&ﬁﬁ@h@@ﬂ%%@?’a AEYLGE28CQS gj@ntgl ?}Ot he

claim1l further conprising a channel formation regi on overlappe

gate el®eld @den@osh@rviplhi IOP75 eBiReRal b ¥ AXERHARREImM L] anﬂkga#
el ectrode wherein the gate el ectrode has a tapered portion. he

sem condudidg fllay il 086.arcOndiABodiet], RhaTikd CWREIRIVE [fihe 00Tk Stadpwehanne!l thin
filmtransi stor has three channel formation regions. 12. A sem conductor
devi e fdonpniisd mdhicR@:saopikem palrdic @Et(ﬁl\ﬂﬁcronduémsﬂilhﬁt(ﬂﬂbCrﬂmU(bei wofilat | east
one n-channel type thin filmtransistor and at |east one plated source
l'ine, thaerimeecthackmebs dfy3Fe nihane [ihinadd dinsiont dihecClanpfiins istigmadS8npGanduet or

| ayer on an insulating surface, an insulating filmon the sem conduct or

| ayer aﬁﬂwaTgaﬁeleﬁgnUnade10nmmhemnn8umahumguﬁwtn1’Ehﬂﬂ?ﬁémlsmmmuntb@ver
the substrate, conprising at |east second and third n-channel 25 thin film
transi SPWHErNGupna K dstaerangaial ThiroW fibn couersot vefosmiod thyahermal TV Dhesing

sem conduct or, devi ce accordlng to claim 12 wherein each of the term na

por t i ouBgsEeT hpcadlgaride ( W e lpfny pesepit Betawod todeviragesdsened iacedgovered with

_a 90 tive f|| partly, said conductive filmconprising at
[ ealdt 6ﬁ%gﬁgﬁﬁﬁﬁaﬁa ?W%Hﬂ%%%“@?6@&“@UN§N§PF%§“@W)Ghewﬁﬁinﬂuz 0 Ag and
an al |l oy t hereof The sem c dev accordlng to claim
wher ei Cﬁborplfi%ﬁ @‘esr(‘)ﬂ?té‘ﬁc‘? fane ¢ ggl&uﬁ]g [myFagy (‘E“"’éF‘rﬁ Gyl Zﬁé'r“t‘olcé‘ﬁf?i/léf"éﬂf’pl ated

at the The se duct or devic ccordln? to claim12

mherelﬁaFﬁ%fp 5?@36 6%?@%Cﬁfdﬁﬁ%ﬁ&ﬂFﬁbmﬁﬁbP%ﬁhﬁﬁP TR STEHS Westeas| at ed
In Sep%&%e% St 8RS w film, crystallization is inhibited, and the resistance of the W film is

increased. Therefore, in this embodiment, the W film is formed by sputtering using

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 therero.

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 as a polycrystalline silicon film doped with an impurity

element such as phosphorus may also be used. Furthermore, the following combination

may be used: the first conductive film made of a tantalum (Ta) film and the second

25 conductive film made of a W film; the first conductive film made of a titanium nitride (TiN)

film and the second conductive film made of a W film; the first conductive film made of a

tantalum nitride (TaN) film and the second conductive film made of an Al film; the firsc
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16. The sem conductor device according to claim12 wherein the plated
source 10 line is fornmed by plating a wiring nade of a sane material as the
gate el ectrode. 17. The sem conductor device according o claim 12 wherein
the plated source line is fornmed by plating a wiring conprising a
conductive material having a lower resistivity than the gate el ectrode. 15
18. The sem conductor device according to claim17 wherein the wiring
conpri si h \/ die
ot b el o R BB B e Bk

devi ce aggandfimg to claim 12 wherein at |east one of a EEMOS circuit and an
EDMOS circuit is formed with the second and third n-channel thin film

transi st or sTheR, made 1968 ©od s nalle 8eVieGie: ﬁ@ﬁ%@&i ROpEQ oG RIMphe, WMgTel n the
first n-channel 25 thin filmtransistor has a channel formétion region

whi ch i stdivgy bappeshadhfckengalker8ld 8 CiHPagiRnd @nuiudidy. off ﬁ.ht‘f-‘rbf:@@ﬂﬂﬁ’l
formation region and a wwdth of the gate el ectrode are sane. .

sem congueiessingie ¢boduact oy fiisnghd ecehdédrhihg chudirioas. npﬂdenskbd&ﬁlman@Qn&hannel
formati on region overlapped with the gate el ectrode and an inpurity region
91  parhd firsovehimppedlitet, et heg gatemdet edtbyadeindhenailine dlige dpleme (ETR)r ode
has a tapered portion. 22. The senlconductor devi ce according to claim 21
wher ei netdhéng e etodninohlsinh elasBatsgenefatéchivyt wsingsCEy O, frabOt i aehioh amn@hw
formati on regions. 23. The sem conductor device according to claiml or 12

wher ei nrathiel M2 yRBrksrem)) with #n Rivpowen(diB iodvHa of hel W sumlicdito o abil-sbamylr i ses

a gate e| ectrode having a tapered portion, a channel formation region
over | app&etasie =ht amessyer e disedysribaetching gan chinsincityse e gidrmssdr G ovelsl apped

B e R e s
L {“e%;?%} F%ﬁf%w aﬁ‘%s%&;d% o ot o8 s (e %ﬁ&%@ﬁw&?éﬁmmi‘f%ﬁe;iEL
Szmico'nﬁm@?; r fcrgsgﬁlegmbﬁ?&%?eﬁﬂ% igﬁé%'ﬁgéﬁe. P alltsolfaaé@td BrdCof ¢ he
Fegi onestbostealeidd LploMSe) BhoihiR Bty ko Bt SR tolbRE BonglErei n
sai d_20436400,Cof e QViIGRe &en&l{;ja qgé@fﬁ@l‘lﬁ%té%@%nd fg&' Gl §h%{. gipdul e.

27. The Sem con or devi ce”accor alm ere sa

sem Gongyeh RtiveBYECE. { efed. ST RETHGRs e, LY R EHindBEH fn re%ge 8. The

ng bl ng
sem COI"IdUCt or deVI ce cor dl n to claim é ereln Stal semC uct or

devi ce {ssyats J6ss n%xﬁelaﬁcétgﬁimfrrrgf@ b GHRUP.COUR] 840D Al 450,

camera, a digital canera, a head nmounted displays, a car navigation system
a proj eglRtidon rdté @f\XrS\RzﬁhQ@s-pe@t B3P RAbGONPUFEfiRe mPAlLRP HE: i3 QERRLI ON

termnal, a digital versati
condmon 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 abour 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 ata pressure of 1 Pa. An
RF power (13.56 MHZ) of 20 W is also applied to the substrate side (sample stage), whereby
a substantially negative self-bias voltage is applied thereto. Under the second etching
25 condition using a mixture of CF, and Cl, as etching gas, the W film and the TaN film are

etched to the same degree. Under the second etching condition, an etching rate with

respect to W is 58.97 nm/min., and an erching rate with respect to TaN is 66.43 nm/min.
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di'sc player and an el ectronic gate apparatus. 30 92 29. A net hod of

manuf acturing a sem conduct or device conprising: formng at |least first and
second sem conductor |ayers over a substrate; formng a first insulating
filmover the first and second sem conductor |ayers; formng at |east first
and second gate el ectrodes, at |east one source line for a 5 pixel portion
and an el ectrode of a termnal portion on the first insulating film

|t odue dc A BRLRE CLITRHT Lokl okl SAL.LIBITLT 8L SeMconductor Laver

with the first gate electrode as a orma firs ufifty

r egi on;gcmiﬂg!ﬁﬁh@&a@b’_&%ﬂ)&&&fédl}\g%é)&nld&)zd%/@. first and second gate electrodes
by etching; introducing an N-type inpurity to at |east the first

seni conducticok@y8ko A QUBRhIG pEO-aRE R pPRY AN, Of.sthend il sth.gate.
el ectrode to fa%nfa second ﬁﬁtﬁﬁ% ?hpu?ﬁ?ypgeéiJn;XPﬁffgﬁﬁ%?ﬁdfggbgtipe

| pur i tegsidanidie dsesangosert 6PMRUELQonkaYSYe hilolghnt he-Jnarer ed portion of
the second gate electrode to forma P-type inpurity region; plating the

sourge dontacfe lafie apé kpkrdpiateito thewitdct B bigy volpal aperdli0fhe atdihersing a
second insulating filmcovering the source line of the pixel portion and

t he terfhenalgldbf permpanjordod nfagrba I5goaisgat e |ine of the pixel portion and a
source line of a driver circuit on the second insulating film 30. A nethod
of manuf actlimisngpralusent dordu &d G todB¥ii7ciraompdusiingtay@0 1008 arn@OaTa hwast
first and second sem conductor |ayers over a substrate; formng a first

i nsul atseeand ¢andustive havets FeiBband (Jdbbnfla Siesti sbopd vemposelay dirst; cdmoluating  at

| east first and second gate el ectrode, at |east one source |line of a pixel:
por t i ovsRARthsesPRE cppdc Tt layereamsifpranedilor thedirst ¢tabinsduedongnafFint tSfpe

Sinpuri to at least the first sem conductor |ayer with the 25 first gate
el el r é‘ﬁ‘@ %@%%&@kﬁrﬁwmﬁw@ kyeran the ehand kpgih dijeqtiogi contesparebitdithy a

tapered portjon to the fir nd second gate el ectrodes by etchin
i nt rodgﬁen‘{j‘dé}h skevy g aheer ql@ﬂfe}ea&m 45t AlFOERRY EHTE srRinet 6 thayer

t hrough_t he. t aper ortion of the first gate electrode to forma second
-t ype Bt ERERE bt ArteGatreriann i e Rt M) he COnbRERE dhere
e S A TR T
the pixel @ﬂ%&&%m@v%{gitﬂgrésps?m%&rs,ntih%%rst%&)}r{gopmvcessing is conducted, whereby
15 an impurity element providing an n-type is added to the semiconductor layers (Fig. 18C).
The doping processing may be conducted by ion doping or ion implantation. Ion doping is
“conducted under the conditions of a dose amount of I 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 107t 1 x 10°Y/cm®.

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

Herein, etching is conducted for 25 seconds by using SF,, Cl,, and O, as crching gas (tlow
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-form ng a second insulating filmon the source Iine of the pixel portion
and the termnal portion; and 5 formng a gate wiring of the pixel portion
and a source line of a driver circuit on the second insulating film 31.
The net hod according to claim?29 or 30 wherein each of the source |ine of
t he pixel portion and the term nal portion conprises a material selected
fromthe group consisting of Cu, A, Au, Ag and an alloy thereof. 10 32.

Th th j t | ai m 29 0_wher.ei [ line. th

pixel Bt a0 & g BeEuT B8 uRhe Gt e o PEYOSanBe el & dur ce

| i f 1. i xel pofiti rough i1 during the plati f. 15

" e B Sl BRL A, LURHO: 24 LR BB PR SR (e

pixel Peris@nite) GANRLess el (BB, AEGULLE LAl AR, AROLREL pQur ce
ro 8 d fie pf Y

i ne of the pixel portion t awring during t atim ereof, and

the wri i i > ive ) i(|5-, Lo £ ie N a i - ge PE i T
§Meang agyhgg% vh gars@ @d‘ LoRtoal 5@1 ol g RlAth Y 8&% ﬁgtﬁfen?%iep;ggk hod

according to claim29 wherein said source Iine o por'ti on

is conngctefidOrad: SANRPLOCHNGs PPT 8Rld/Alin aSn ARRINEN(SPHR c&pbi 6 TOfN [she
pi xel portion through a wiring during the plating thereof, and the wring

is cut 3DgelbetinWahd akblecsstbaidoatravafitierespdre (pTali ing.1. 28n 3R-hidy et had of
manuf acturing a sem conduct or device conprising: formng at | east a

seni conapdonito BEYBIthovie thainsulbghg bl 1 00®K BB VohramMminn$akiat ¢3¢ of iudimg SR dshe

sem conductor |ayer; formng at least a first gate el ectrode, at |east one

sour ce theneclang gan asklectiondeaiokith respea toahe poutation fivm k006 if hight sd swhat i ng

film 94 introducing an N-type inpurity region into the sem conduct or

| ayer wiacheashen gifilptthghnessebedesogmessda nask to forma first N-type

_inpurity region; providing a tapered portion to the first gate el ectrode;

i nt #@duci ngl s taper yapelei afpthe segonégoodudtivedardre( e iecandud®om kayercontr ough
the 5 tapered portion of the first gate electrode to forma second N-type

i npur i tSEChiagi psAcespingt imigtheraors un ahe segpadafching pposcsting oredwh camdhctive

terninﬁl portiQn; fornin%,a second insulating filmcovering the source |ine

of the lpysiel l%ﬁm 1440k awe toreed: pnihrethpolando the fgpromdpaiivlaeergatedardliie of
th i xel t] d | f i i it th
© PUGcndio form fist conductive Etyerls 195 toal Idlréay(?rl; aghirti%lrjll, theorgasksefrom resist
1008a to 1012a are changed its shape into masks from resist 1008b to 1012b by the second

15 etching processing (Fig. 18D). Although not shown, actually, the width of the first
conductive layers is narrowed by about 0.15 um (i.e., about 0.3 sm over the total line width)
compared with the state before the second etching processing. Furthermore, the width of
the second conductive layer in the channel length direction corresponds to the second
width shown in Embodiment modes.

20 The electrode formed by the first conductive layer 1122a and the second conductive
layer 1122b becomes the n-channel TFT type gate electrode of the CMOS circuit formed
in the following steps. The electrode formed by the first conductive layer 1125a and the
second conductive layer 1125b becomes an electrode of the storage capacitor formed in the
following steps.

25 It is also possible to use CF,, Cl,, and O, as the etching gas in the second etching

rocessing. In this case, etching may be conducted by generating plasma under a tlow rate
=) b=} Y & o

ratio of 25/25/10 {sccm) with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
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1o second insulating film 36. A nethod of manufacturing a sem conduct or
device conprising: formng at |east a sem conductor |ayer over a substrate;
forming an insulating filmon the sem conductor |ayer; 15 form ng at | east
a first gate electrode, at |east one source line and an el ectrode of a
termnal portion on the first insulating film introducing an N-type
inmpurity region into the sem conductor layer with the first gate el ectrode
as a masgk { firs type, nmpurity ion: iding a tapered

por t1 oncs et FPEehEEL! Dro TR EEP ALY AT BUEE WEEN RelSsbeliehtr fey
region nf h Lconductor .l ayer. throu the t.apened. orthgn‘pf it he
first ggggggFégggg eﬁﬁbgggﬁh#&‘?é?éﬁ%gﬁg?gﬁé’@ﬁﬁh?%?&ﬁﬁégﬁéﬁkﬁdTﬁﬂﬂﬁg t he

source _Hé?@to@flnt[n@](gzﬂic)é?lssiH‘Q@Fi Qn, ARljab] ng ctt%}lﬁnll ?{[P\\{Pﬂllemgﬂﬁ W&i i<f19'—r}.@7ng a

second insulating filmcoverihg the source né o I Xel portion-and 25

the ter ghpain pas &ﬂcﬁ_ﬂ‘ig Aty FRFHAG 3 TORE 8 Zbim%xﬁfmihb%tl@iﬂ)g@ll*c AL Lienrapd a
source line of a driver circuit on the second insulating film 95 37. The

net hgd aaboedieagid Tarliabms351ak, 36 WhgheisReltaehipbchle BOMR&S kNG [m‘sl t he

pi xel portion and the term nal portion conprises at |east one materia

sel ect echsty dinrtfiengoOuR isQEirg AlROIAD6, QY5 cileredWith A8 angl@fivaldyey tiher eof .
5 38. The nethod according to claim35 or 36 wherein said source |ine of

t he pi xel 14 éfi oficst shapenneetd@ddthy abosaf®enel derthen.pot enti al as anot her
source line of the pixel portion through a wiring during the plating
t her eof . 39Thdheafretrhodyagcde diesigr thasle| stamdTapingprashaiei B eaildcsduoce
line of the pixel 10 portion is connected to a sanme electric potential as
anot herolgeir cyats shewofin g 1 pAx dloppag isicondudiedughg thewiecombcahahicrige hers
plating thereof, and the wiring is cut by laser |ight after the Flating.
40. l¥hel Wedbried 132k oy viadlg with whadcmi@en snp B0y whierdwit so stxitdhes supwiry kkionenof  t he
pi xel 15 &g&%ion is connected to a sane electric potential as another
sour ce i pRecdio thagempicraflugser even belavshe rar pprtiongotdeitng condugivtlivgs-
t hereof, and the_mﬁrin% ii1CUt together with the substrate after the
pl atin gI_n this embodiment, phosphorus (P) is’used as the impurity element, and plasma doping is
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 pA/cm’, phosphine (PH,) 5% hydrogen
15 dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 1127 to
1136 are formed so0 as to be overlapped with the first conductive layers in a self-alignment
manner. The concentration of phosphorus (P) added to the low-concentrarion impurity
regions 1127 to 11361is 1 x 10" to 1 x 10%/cm?, and the low-concentration impurity regions
1127 to 1136 have a concentration gradient in accordance with the thickness of the taper
20 portions of the first conductive layers. In the semiconductor layer overlapped with the taper
portion of the first conductive layer, an impurity concentration (P concentration) decreases
gradually from the end of the taper portion of the first conductive layer inwardly. More
specifically, in the second doping processing, a concentration distribution is formed.
Furthermore, an impurity element is also added to the high-concentration impurity regions
25 1118 to 1121 to form high-concentration impurity regions 1137 to [145.

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. Therefore, although
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41. A semi conductor device conprising: 20 a pixel portion over a substrate,
conprising at |east one p-channel thin filmtransistor and at | east one
pl ated source line; a driver circuit over the substrate, conprising at
| east second and third p-channel thin filmtransistors; and a pl ated
term nal portion over the substrate. 25 42. The sem conduct or device
according to claim4l wherein at |east one of an EEMOS circuit and an EDMOS
t t S d third h I th fil
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10% U&' (})er@élém/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 circuir
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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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 contact hole which is
reached to the gate electrode 1124 is formed; and also, another contace 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 connecred to both the impurity
region 1144 and the impurity region 1153 are formed; an electrode (connection electrode)

1161 is formed which elecerically connects the impurity region 1151 which constitutes a
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Also, in this embodiment, such an example is shown that the electrodes 1150 and
10 1163 are formed after the pixel electrodes have been formed. Alternatively, the contact
holes are formed and the electrode is formed, and thereafter, the pixel electrode made of the
transparent conductive film may be formed 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 ewo n-channel type TFTs 1180 and 1181. The pixel
portion 205 contains the pixel TFT 206 made of th_e _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 marrix substrate
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escnpnon will now be' made of steps by which an active matrm typé 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 XII 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-tvpe TETs (hereinatrer

reterred to as "EDMOS circuit").
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~* may be a ground-potential power supply line (grounded power supply line).
10 Figs. 24A-24B show an example of a shift register formed by using the EEMOS circuit
shown in Fig. 23A or the EDMOS circuit shown in Fig. 23B. Portions 40 and 41 of Figs.
24A-24B are flip-flop circuits. Components 42 and 43 are E-type NTFTs. A clock signal
(CL) is input to the gate of the E-type NTFT 42, and a clock signal (CL-bar) of the opposite
polarity is input to the gate of the E-type NTFT 43. A symbol indicated by 44 represents
15 aninverter circuit. To form this inverter circuit, the EEMOS circuit shown in Fig. 23A or
the EDMOS circuit shown in Fig. 23B is used, as shown in Fig. 24B. Therefore all of drive
circuits of the display device can be all structured by n-channel type TFT. Note, reference
numeral 45 indicates an NAND circuit.

Further, this embodiment can be freely combined with any structures of Embodiments

20 Zto 10.

[Embodiment 12]
The drive circuit and the pixel portion in accordance with the present invention can
be used in various modules (active martrix 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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ig. 26B shows a mobile computer, and it includes a main body 2201, a camera section

2202, an image receiving section 2203, operation switches 2204, and a display portion 2205.
10 The present invention is applicable to the display portion 2205.

Fig. 26C shows a player using a recording medium which records a program
(hereinafter referred to as a recording medium), and it includes a main body 2401, a display
portion 240Z; a speaker section 2403; a recording medium 2404; and operation switches
2405. This player uses DVD (digital versarile 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 portable book (electronic book), and it includes a main body 3001,
display portions 3002 and 3003, a recording medium 3004, operation switches 3005, and an
antenna 3006. The pr'eseAn'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 I to 11.
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with steps. Fig. 28A to Fig. 30C represent, at the same time, a terminal portion in the

manufacturing steps, which is electrically connected to a wiring line of a circuit provided

on another substrate. This substrate provided on an edge portion of the substrate. [tshould

10 be noted that sectional views of Fig. 28A to Fig. 30C correspond to a sectional view, taken

along a line A-A'" of Fig. 32.

First, a semiconductor display device is manufactured by employing a substrare 4100
having a light transmission characteristic. As a usable substrate, such glass substrates as
batium Eorosﬂicate glass and alumina borosilicate glass may be employed, which are typically

15 known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.

After a conductive layer is formed over an entire surface of the above-explained
substrate 4100, a first lithography step is carried out, a resist mask is formed, and an

20 unnecessary portion is removed by way of an etching process operation, so that both wiring
lines and electrodes {namely, source wiring line 4102, gate electrodes 4103 and 4104,
holding capacitor 4105, and terminal 4101) are formed (see Fig. 28A).

The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which conrains 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, Wo, Cr, Nd,

plural sets of these alloys containing the above-explained elements, or plural sets of niteide
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and it is possible to lower the power consumption of the display. This is advantageous when
the diagonal size of the pixel portion exceeds 5 inches inasmuch as the power consumption
caused by the wiring resistance becomes significant in a larger size display. In particular, this
is advantageous when the wirings consist of Ti, Ta, W, Mo, Cr, Nd, an alloy thereof ot a
10 nitride of these elements. In this embodiment, Cu is employed as the meral film.
Alternatively, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this
metal film.
Also, each of the above-described manufacturing methods is featured by thart 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 insula;ting fitm 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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—v==#? -2 EORYERh hegs silipon (a-51) film is typically formed, while having a film thickness of 100
L "$10%&z ()=F#10% & ()-$10% & ()-6"10% & ()-Lt$10% & ()-¢
Bs&AARBEBEaB

"10% & R} B~ @ 10! !I -#10% &' ()- +9%40% & ()-
f*}110% & () f("10% & éﬁ{l | #&WoA 0% \ fVv$"10% & () - CDDDDDDDDFxnb@ 10!
s 0%38&' Sx , 56004 10@'\%15 semicon uctor film 410 containing one conductiviey type

10% & ( 09#10% &' Y7#10% &, ( 40%, & GH3I JJIK)
10p$10f%? 5“&%@ &“‘(‘P“@ﬁv %zlﬁ%fséft“f 9‘1"%1 %IP&H(‘&%W%@@B@@) :
10983& () - HY gelvgnd '\z{'r\{{%ll}gus semiconductor film 4109 conrtaining the impurity element
capable of applying one conductivity type (either n-type or p-type) is formed on the entire
surface by employing the known method such as the plasma CVD method and the
10 sputtering method. In this embodiment, while a silicon target into which phosphorus has
been added is employed, the second amorphous semiconductor film 4109 containing the n-
type impurity element was formed (see Fig. 28C).
Next, photoresist masks 4205 and 4206 are formed by way of a second
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 (see Fig.
29A).
In this etching step, while the second amorphous semiconductor film 4109 and the
first amorphous semiconductor film 4108 are sequentially etched at a place other than the
20 resist masks 4205 and 4206, both the second amorphous semiconductor film 4203 and the
fist amorphous semiconductor film 4201 are formed in a TFT 4312 of the pixel portion.
Also, both the second amorphous semiconductor film 4204 and the first amorphous
semiconductor film 4202 are formed in a holding capacitor 4313.
Next, after the resist masks 4205 and 4206 have been removed, a third
25 photolithography 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 semiconducror film 4208, and second amorphous semiconductor films 4209,
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10%& () -3 1@%9{?%‘%&35& f:rllef\grfl:}yfe]; IJSLF39i¥1'§§EIm1&02 having a thickness of 1.6 um, which
corresponds to an organic insulating material made of acrylic resin is formed on a first
interlayer insulating film 42 13 made of a silicon oxide nitride film. In this embodiment, the
10 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 oreanic
material, and furthermore, an inorganic marerial may be selected. Thereafter, while a
fourth photolithography step is carried out, a resist mask 4301 is formed, and then, a
contact hole is formed by executing a dey etching step. This contact hole is employed so as
15 toelectrically connect the source wiring line 4311 to the second amorphous semiconductor
film 4209. At the same time, another conract hole is formed which is used to electrically
connect the holding capacitor 4313 to the second amorphous semiconductor film 4211.
Also, another contact hole is formed in a terminal potion 43 10, and this contact hole is used
to electrically connect the gate wiring line to the terminal portion 4310 (see Fig. 30A).
20 Subsequently, a transparent electrode film such as ITO (Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Theréafter, since both a fifth photolithography step and
an etching process step are carried out, a transparent 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 semiconducror film 4209.

Also, a metal wiring line 4305 is formed 50 as to electrically connect the second amorphous
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In the method for manufacturing the semiconductor display device shown in the
embodiment 13, the metal wiring lines are formed after the transparent pixel electrode such
as ITOis formed. A rotal number of photolithography steps by which such a semiconductor

10 display device is manufactured as follows is equal to the rotal number of these
photolithography steps for the above-described manufacturing method of the embodiment
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 It should also be noted that such a TFT which is formed by the activation layer by the
amorphous semiconductor film in this embodiment has a low field-effect mobility, namely
the mobility of only 1 cm?/V sec could be obtained. Asa 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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0)- n%‘?ﬁc@manufacturing conditions of this embodiment 14 are obtained at the same steps
as the manufacturing condition of Fig. 30A in the embodiment 13, only different
manufacturing steps will be explained as follows: It should be understood that portions

10 corresponding to Fig. 30A are indicated by the same reference numerals.

- First, after the manufacturing condition of Fig. 30A is obtained in accordance with the
embodiment 13, a metal wiring line 4402 is formed by executing both the fifth
photolithography step and the etching process step. This metal wiring line 4402 is employed
so as to electrically connect the source wiring line 4311 to the second amorphous

15 semiconductor film 4209. At the same time, a pixel electrode 4401 is formed. Furthermore,

another metal wiring line 4405 which is electrically connected to the terminal portion is
formed (see Fig. 31B).

Since the above-described photolithography steps are carried out five times, the
reflection type semiconductor display device can be manufactured which is constituted by

20 the source wiring line 4311 on which the meral 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

embodiment 12.

I~
4]

[Embodiment 15]
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" 1098 ( prock@Be i <wPhO@t ()ter 10girdOghotolithography step has been performed, which

will be described with reference to Fig. 34A to Fig. 36C.

5 First, a semiconducror display device is manufactured by employing a substrate 4900
having a light transmission characreristic. As a usable substrate, such glass substrates as
barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate

10 may be employed as another substraté. |

After a conductive layer is formed over an entire surface of the above-explained
substrate 4900, a first lithography step is carried out, a resist mask is formed, and an
unnecessary portion is removed by 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 materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the
above-explained elements, or of nitride which contains the above-described elements.
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
conraining the above-explained elements may be stacked as the materials of these wiring
lines and electrodes.

Next, an insulating film 4906 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of this insulating film is selected to be 50

25  to 200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. ttshould

be understood that the gate insulating film is not limited to the silicon nitride film, but may

be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
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nm (see Fig. 34B).

Next, a second amorphous semiconductor film 4908 conraining one conductivity type

(either n-type or p-type) impurity element is formed, while having a thickness of 20 to 80

nm. The second amorphous semiconductor film 4908 conrtaining the impurity element

10 capable of applying one conductiviry type (either n-type or p-type) is formed on the entire
surface by employing the known method such as the plasma CVD method and- the
spurttering method. In this embodiment, while a silicon target into which phosphorus has
been added is employed, the second amorphous semiconductor film 4908 containing the n-
type impurity element was formed (see Fig. 34B).

15 Next, photoresist masks 4909 and 4910 are formed by way of a second
photolithography step, and then, an.unnecessary portion thereof is removed by way of an
etching process operation so as to form a source wiring line 5111. As the etching method
in this case, either a wet etching method or a dry etching merhod 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

(S
wn

semiconductor film 4907 are formed in a holding capacitor 5113.
Next, after the resist masks 4909 and 4910 have been removed, a third

photolithography step is carried our, and a resist mask 3001 is formed, and also an
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of a plasma CVD method iﬁ such a manner that this first interlayer insulating film 5006 may
cover the source wiring line 5111, the TFT 5112 of the pixel portion 5114, and the holding
capacitor 5113 {see Fig. 35B).

Next, a second interlayer insulating film 5008 having a thickness of 1.6 um, which

10 corresponds to an organic insulating material made of acrylic resin is formed on a first
interlayer insulating film 5006 made of a silicon oxide nitride film. In this embodiment, the
organic insulating material made of the acrylic resin is selected as the second interlayer
insulating film 5008. Alternatively, polyimide and the like may be employed as the organic
material, and furthermore, an inorganic material may be selected. Thereafter, while a

15 fourth photolithography step is carried out, a resist mask 5007 is formed, and then, both the
first interlayer insulating film and the second interlayer insulating film, which are formed
on the source wiring line 5111 and the terminal portion 5110, are removed. Also, a contact
hole is formed which is used to electrically connect the holding capacitor 5113 to the
second amorphous semiconductor film 5005 (see Fig. 35C).

20 Next, Cu films 5101 and 5102 are formed on the source wiring line 5110 and the
terminal portion 5111 by executing a plating process operation (sce Fig. 36A). In this
embodiment, similar to the embodiment 13, as the metal film, Ag, Au, Cr, Fe, Ni, Pt, oran
alloy of these elements may be employed.

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

25 methods is featured by that in the plating process step, the source wiring lines of the pixel
portions are connected to each other by using wiring lines so as to become same potentials

to each other. Also, the wiring lines which are used ro connect these source lines so as o
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may be formed by using these wiring patterns.

5 Subsequently, a transparent electrode film such as ITO (Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Thereafter, since both a fifth photolithography step and
an etching process step are carried out, a transparent pixel electrode 5103 is formed (sce Fig.
36B).

Next, in order to form a metal wiring line, both a sixth photolithography step and an

.

- 10 etching process step are carried out. A metal wiring line 5105 is formed so as to electrically

connect the source wiring line 5111 to the second amorphous semiconductor film 5003.
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 electrode 5103 to the
15 holding capacitor 5113. Also, a metal wiring line 5104 is formed so as to electrically
connect the gate electrode to the terminal portion 5110. It should also be noted that as the
metal wiring material, a stacked layer film made of both a Ti film having a thickness of 50
nm and an Al-Ti alloy film having a thickness of 500 nm may be used (see Fig. 36C).
In the method for manufacturing the semiconductor display device shown in the
20 embodiment 15, the metal wiring lines are formed after the transparent pixel electrode such
asITO s 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 method of the embodiment
15. That s, after the metal wiring lines are formed, the transparent pixel clectrode such as
25 ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

Since the above-described photolithography steps are carried out six times, the
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Similar to the embodiment 13, the drive circuit constructed of the IC chip is mounted

also in this embodiment.
10 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.

[Embodiment 16]

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 characreristic. As a usable substrate, such glass substrates as
__barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate

may be employed as another substrate.
25 After a conductive layer is formed over an entire surtace of the above-explained

substrate 5200, a first lithography step is carried out, a resist mask s tormed, and an
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The above-described wiring lmeb and electrodes may be manufactured from materials
5 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,
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
1b lines and electrodes. |

Next, both a Cu film 5206 and another Cu film 5209 are formed on both a source
wiring line 5202 and a terminal portion 5201 by executing a plating method (see Fig. 37B).
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 51gn1f1cant in a larger size display. In particular, this
is advantageous when the wirings consist of Ti, Ta, W, Mo, Cr, Nd, an alloy thereof or a
nitride of these elements. In this embodiment, Cu is employed as the metal film.
Alternatively, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this
20 metal film. In this embodiment, Cu is employed as the metal film. Alternatively, Ag, Au,

Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this metal film.

. Also, similar to the embodiment 13, each of the above-described manufacturing
methods is featured by that in the plating process step, the source wiring lines of the pixel
portions are connected to each other by using wiring lines so as to become same potentials

25 toeach other. Also, the wiring lines which are used to connect these source lines so as to
become equi-potential may be cut out by laser light (CO, laser exc.) atrer the plating process

operation has been accomplished, or may be cut out at the same time when the substrate
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10! <BS$9002)'{9§ doh- Preferably, this insulating film having a thickness of 150 nm is formed. It should
be understood that the gate insulating film is not limited to the silicon nitride film, but may
be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
nitride film, and a tantalum oxide film (see Fig. 37C).

Next, an amorphous semiconductor film 5208 having a thickness of 50 to 200 nm,
10 preferably 100 to 150 nm, is formed on an entire surface of the insulating film 5207 by
employing the known method such as the plasma CVD method and the sputtering method.
An amorphous silicon (a-Si) film is typically formed, while having a film thickness of 100
nm (see Fig. 37C).
Next, photoresist masks 5301 and 5302 are formed by way of a second
15 photolithography step, and then, an unnecessary portion thereof is removed by way of an
etching process operation so as to form a source wiring line 5411. As the etching 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 semiconductor film 5304
is formcd in a holding capacitor 5413. —
Next, such an insulating film having a thickness of 100 to 200 nm is formed on an
amorphous semiconductor layer 5303. This insulating film is made of either silicon oxide
25 or silicon nitride. In Fig. 38A, second insulating layers 5305 and 5306 which constitute
channel protection films in a self-alignment manner are formed by way of an exposing

process operation, while the light is exposed from the rear surface and the gate electrode is
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5 impurity, and while the second insulating layers 5305 and 5306 are used as a mask, impurity
regions 5307 to 5309 are formed. Donor concentration of this region is selected to be 1 x
10" through I x 10"/cm’ (see Fig. 38B).

Next, a first interlayer insulating film 5311 made of a silicon oxide nitride film having

a thickness of 150 nm is formed by way of a plasma CVD method in such a manner thac this
10 first interlayer insulating film 5311 may cover the source \vf;ing line 5411, the TFT 5412
of the pixel portion 5414, and the holding capacitor 5413 (see Fig. 38C).

Next, a second interlayer insulating film 5402 having a thickness of 1.6 pm, which
corresponds to an organic insularing material made of acrylic resin is formed on a first
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 electrically 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 film 5309. Also,
another contact hole is formed in a terminal potion 5410, and this contact hole is used to
electrically connect the gate wiring line to the terminal portion 5410 (see Fig. 39A}.

25 Subsequently, a transparent electrode film such as [ITO {Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Thereafrer, since both a fifth photolithography step and

anetching process step are carried out, a transparent pixel electrode 5403 is tormed (see Fig.
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0%& () - \t/,\{élM K,} }gr()%(;bb step are carried out. A metal wiring line 3405 is formed so as to elecrrically
connect the source wiring line 5411 to the amorphous semiconductor film 5307. Also, a

5 metal wiring line 5407 is formed so as to electrically connect the amorphous semiconductor

film 5309 to the wransparent pixel electrode 5403. Also, a metal wiring line 5408 is ﬁ)rmcd“

s0 as to electrically connect the transparent pixel electrode 53403 to the holding capacitor

5413. Also, a mertal wiring line 5404 is formed so as to electrically connect the gate
electrode to the terminal portion 5410. It should also be noted that as the metal wiring

10 marerial, 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. 39C).

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 ITO /s formed. 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 is, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

20 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring linz 5411 on which "Cu" is plated, the inverse stagger type TF1-5412
of the pixel portion 5414 and the holding capacitor 5413 thereof, and the terminal portion
5410.

25 It should also be noted that when the same metal as the meral wiring line is used in
the pixel electrode, a reflection type semiconductor device may be tormed by execuring the

photolithography steps five times.
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- also in this embodiment.

Also, while a liquid crystal module is manutactured by employing the technique shown

in this embodiment 16 in accordance with the respective embodiments, and then, the
5 manufactured liquid crystal module may be applied to the display unit of the electronic
appliance shown in the embodiment 12.

As previously described in derail, in the semiconductor device which is rypically known
as the active matrix type liquid crystal display device, even when the area of the pixel
portion thereof is increased and the display screen is enlarged, better displays can be

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 crystal displays. The

15 present invention can be applied to an active matrix organic electroluminesence display

device (also called organic kight emitting display device), for example.
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1. A semiconductor device comprising:

a pixel portion comprising at least one n-channel type thin film transistor and at
5 least one plated source line, the n-channel type thin film transistor comprising a
semiconductor layer on an insulating surface of a substrate, an insulating film on the
semiconductor layer and a gate clectrode on the insulating film;
a driver circuit over the substrate, comprising at least one second n-channel thin
film transistor and at least one p-channel thin film transistor;

10 a plated terminal portion over the substrate.

2. The semiconductor device according to claim 1 wherein each of the terminal
portion and the source line of the pixel portion has a surface covered with a conductive
film at least partly, said conductive film comprising at least one material selected from

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

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

and the plated terminal portion were plated at the same time.

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

and the plated terminal portion were plated in separate steps.

5. The semiconductor device according to claim 1 wherein the plated source line
is formed by plating a wiring made of a same material as the gate electrode.
25
6. The semiconductor device according to claim 1 wherein the plated source line
is formed by plating a wiring comprising a conductive material having a lower resistivity

than the gate electrode.
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5 8. The semiconductor device according to claim 1 wherein the second n-channel

thin film transistor and the p-channel thin film transistor constitute a CMOS circuit.

9. The semiconductor device according to claim'1 wherein the first n-channel
thin film transistor has a channel formation region overlapped with the gate electrode,

10 the channel formation region having a same width as the gate electrode.

10. The semiconductor device according to claim 1 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.

15
11. The semiconductor device according to claim 10 wherein the first n-channel
thin film transistor has three channel formation regions.
12. A semiconductor device comprising:
20 a pixel portion over a substrate, comprising at least one n-channel type thin film

transistor and at least one plated source line, the n-channel type thin film transistor
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
25  thin film transistors;

a plated terminal portion over the substrate.

13.  The semiconductor device according to claim 12 wherein each of the

terminal portion and the source line of the pixel portion has a surface covered with a
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14. The semiconductor device according to claim 12 wherein the plated source

line and the plated terminal portion were plated at the same time.

15. The semiconductor device according to claim 12 wherein the plated source

line and the plated terminal portion were plated in separate steps.

16. The semiconductor device according to claim 12 wherein the plated source

10 line is formed by plating a wiring made of a same material as the gate electrode.

17. The semiconductor device according to claim 12 wherein the plated source
line: is formed by plating a wiring comprising a conductive material having a lower

resistivity than the gate electrode.

15
18. The semiconductor device according to claim 17 wherein the wiring
comprising the conductive material having the lower resistivity than die gate electrode is
formed by a printing method.
20 19. The semiconductor device according to claim 12 wherein at least one of a

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

thin film transistors.

20. The semiconductor device according to claim 12 wherein the first n-channel
25  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 gate electrode

arc same.

21. The semiconductor device according to claim 12 further comprising a

30  channel formation region overlapped with the gate electrode and an impurity region
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22. The semiconductor device according to claim 21 wherein the first n-channel

5  thin film transistor has three channel formation regions.
23. The semiconductor device according to claim 1 or 12 wherein the n-channel
thin film transistor of the driver circuit comprises a gate electrode having a tapered
portion, a channel formation region overlapped with the gate electrode and an impurity

region partly overlapped with the gate electrode.

10
24. The semiconductor device according to claim 1 or 12 wherein an impurity
region of at least one of the n-channel thin film transistors has an impurity concentration
has a concentration gradient at least within a range of 1 x 10" fo 1 x 10'® atoms/cm'?,
which increases as a distant from its channel formation region increases.
15

25. The semiconductor device according to claim 1 or 12 wherein at least one of

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

26. The semiconductor device according to claim 1 or 12 wherein said

20  semiconductor device is a transmission type liquid crystal module.

27. The semiconductor device according to claim I or 12 wherein said

semiconductor device is a reflection type liquid crystal module.

25 28. The semiconductor device according to claim 1 or 12 wherein said
semiconductor device is at least one seclected from the group consisting of a video
camera, a digital camera, a head mounted displays, a car navigation system, a projectors,
a car stereo, a personal computers, a portable information terminal, a digital versatile
disc player and an electronic gate apparatus.

30
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forming at least first and second gate electrodes, at least one source line for a
5 pixel portion and an electrode of a terminal portion on the first insulating film;
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
10 tapered portion of the first gate electrode to form a second N-type impurity region;
introducing a P-type impurity to the second 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 forming.
a second insulating film covering the source line of the pixel portion and the terminal
15  portion; and
fofming a gate line of the pixel portion and a source line of a driver circuit on the

second insulating film.

30. A method of manufacturing a semiconductor device comprising:
20 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;
miroducing an N-type impurity to at least the first semiconductor layer with the
25  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 impurity region;
introducing a P-type impurity to the second semiconductor layer through the

30  tapered portion of the second gate electrode to form a P-type impurity region;
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forming a second insulating film on the source line of the pixel portion and the

terminal portion; and
5 forming a gate wiring of the pixel portion and a source line of a driver circuit on
the second insulating film.

31. The method according to claim 29 or 30 wherein each of the source line of
the pixel portion and the terminal portion comprises a material selected from the group
consisting of Cu, Al, Au, Ag and an alloy thereof.

10

32. The method according to claim 29 or 30 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.

15 33. The method according to claim 29 or 30 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.

20 34. The method according to claim 29 or 30 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.

25 35. A method of manufacturing a semiconductor device comprising:
forming at least a semiconductor layer over a substrate;
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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the terminal portion; and
forming a gate line of the pixel portion and a source line of a driver circuit on the

10 second insulating film.

36. A method of manufacturing a semiconductor device comprising:
forming at least a semiconductor layer over a substrate;
forming an insulating film on the semiconductor layer;
15 . forming at least a first gate electrode, at least one source line and an electrode of
a terminal portion on the first insulating film;
introducing an N-type impurity region into the 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 gate electrode;
20 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;
plating the terminal portion;
forming a second insulating film covering the source line of the pixel portion and
25  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.
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the group consisting of Cu, Al, Au, Ag and an alloy thereof.
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38. The method according to claim 35 or 36 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.

39. The method according to claim 35 or 36 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.

40. The method according to claim 29 or 30 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.

41. A semiconductor device comprising:

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

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

a plated terminal portion over the substrate.
42. The semiconductor device according to claim 41 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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