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cede~({ !'\$$X<(6r( T(LASER | RRADI ATI NG DEVI CE, LASER | RRADI ATI NG METHOD AND
MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON s
The present invention relates to a |laser irradiation nmethod of annealing a
sem conductor filmusing a | aser beamand a | aser irradiation apparatus for
perform ng the | aser annealing (apparatus including a |aser and an opti cal
systemfor guiding a |l aser beamoutput fromthe |aser to a nenber to be
processed)
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el ectro-optical device such as a liquid crystal display device or a |light
emtting device and an el ectronic device including the el ectro-optical
device as its conponent BAGKGREIRNDTD TED ART In recent years,
a wi de range of researches have been nmade as to the art of applying |aser
anneal’i ng to allifepicsedaremion felates by adlases riragiation yathod gf sobelingt such as

| hst r at . ystalli th ' t fil to,| th
cryst 1SRRG Bl SSgBlaTateh B AR Bighet CBF ST 20l LGSO or |

film | i fieatdon, 0 ezl

sert condugtar FTHERE UppRats WP iPINa U Sifinl 16 BBE 2 o1 or
filmis lnsfréeamchuigut doh AsClasdty K Mbmbeafol B probsssed) P Bligker)MHeprésent het i c
quartz gl ass substrates which have heretofore w dely been used, glass

subst r atiagetimpaelargs tady samiggedictolr dswicngnamdagbemd ibyethesteps iindluding wWes kabi 1 ity

and of facilitating, fabricatijo f large-area substrates. This is the zs
£ Stangdy meied of apul i rineghe SomicaRsuci MBS oNlihy | aser s
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gl ass substrates are asers can 0 sem conduct or
films widléatoptical @asdeich e atlﬁqgllﬁér?ﬁtldr gisplay dsibs br Alipht &MitAnHHSaEe et ent .
In addition, lasers are remarkably high in throughput conpared to heating
means usindgingilestronicalemiza tinahedifigitheadeero-apticdl devicstaslits compemamt.conduct or i s
made of multiple crystal grains, and is also 1 call ed a polycrystalline
sem conductor film Since a crystalline sem conductor filmformed by the

appligation of |aser arﬁﬁgkh@ggﬁo@ig@@i% ig BtIhe crystalline silicon
filmis used to formt i , —For instance, the thin
filmtransi st nSeadne yohideh Xvidd Shgk bfabBscafchby BavBbdcnXmbhdPSs to @i Ft 6F yst al
di splay device in which TFTs for s pixel driving and TFTs for driving

ci rcui t sipphang ddser gmteating o anengtasleciou fdnr frmed dowey ssplating sabststeal | | ne
sem conductor fil m mapufactured bézt he | aser annealing nmethod is forned

froma plUfRdsit glass supsisqto grstallize ey semicopdistar Bkn ardor mepreve dhaot the
oYL SRRk SMep 6 ey TR RS SO P A0 IR i

formed by s_epargtl ng th _ Sem co ( Wit -1 i ke
pat t efonigiekehDsgc@ifRAGEH, héins ¥6Y érfQalizBiFE N $enisldikio? _rm?]ﬂﬁy 4 Msér 6&®Lto t he

crystall'ine sem conductor filmcCan not” be forned with tthe designation of
t he posidbitain azndtdlive shdeondictohfil ispefeateddo as taser ciystalbzationst nuner ous
reconbi nation centers and trapgi ng centers which derjve from an anorphous
structure, a chSysempargdradt spthetice quariee glass sybsfrates whigh daye deraseiorme

| i | i dar, i.th.the i id f. th
Cryetal Eily bk e el SR BraPR HROCHE & AHBEF S Bkt iR Eenste AR {ppi ng
center, ihhgoRabiaR! had d?ffaEi'ﬁ?dtlﬁ)lgyﬁbﬁl:atﬂfnabﬁ 1&?&%@%&&&&% M GO yhecones a

barrier to the carrier, where the current Transporting property of the

carrisr regsohovigr £eidd hge lof sésrhiched havedSech igadeeNThe Rels6h @hyf labdts lafe a
channel form ng region has a great effect on the characteristic of the TFT
However preferentialfss netidyfop grystablization as thah theanelting Ipoints of plasy sufistsates aref or med  of

a single zo ¢rystal sem conductor filmw thout influence of the crystal
grain bgﬁ\‘f'dai?%é“l F2TH Sy BN {hSCRIORAtoR g:hﬁ'? r’ﬁj‘ﬁ’r"é’bilb‘ﬁc‘b‘}“& € singl e

crystal i i i i nfl f r | @haln. boundary,
var ous FPEARE T byl M IR Uikl i EREBO, lerCort YBAR S S O T Y
grai n sitg@ughput 6@pared té H&tih@%ﬂm@ﬂﬁﬁ?kk&ﬁc'ﬁ&&tk}%nﬁcéét , a solidifying
process of the sem conductor filmthat 2s has been subjected to irradiation
of asbaser bednciystathingl sdnmechduktortisloeslet ofnmultiplacgsgt geains)tankd isallsod phase
nucl eation occurs in a liquid sem conductor filmthat has been conpletely

‘nelted by |aser beamirradiation. Nurdberless and uniform (or nonuniform

nucl eati ons occur and grow in a conpletely nelted region, whereby the
solidifying process of the liquid sem conductor filmis 2 conpl et ed.
otained in this case are crystal grains which are randomin position and
size. Further, in the case where the sem conductor filmis not conpletely
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I n an anor phous seni conductor filmor a polycrystalline sen conductor film
is as well, an energy region of a | aser beam where the super |ateral growh
is realized, exists. However, the above-nentioned energy region is very
narrow, and the position where a |arge crystal grain is obtained can not be
controlled. Further, the regions except for the region of the large crystal
grain are mcrocrystalline regi ons where nunerous nucl eati ons occur or

anor phou j cri.bed ove..if at erature gradient in the
averal Sl Bendugs SERERIRRR PR Faines peinDo pEeptRER 1 { he
lateral ghirnedtblyahd applidalibn b i ioh SRRy Vel il
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di recti ofilnofs used tafoymtthin ffnpirmsistsrs FEFTHNt Fo ihetnce)tieithiaSilad tt681{oss ar e
carried out in order to realize this nethod. zs For exanple, |shihara, R,
and Bur t 3 Widgly us¢daipancpotivogatrisptype bguidssysta dip)ayrdeyinetin whish BF Tsdeer

anneal i n haod in which they formed a_high nelting point netallic film
bet weeh xgﬁiﬁvt"?%?@ 5*.J§fﬁﬂ & SIPRiste fabrigated pp ape gliss 49348 an anor phous
silicon filmafove the high lting point netallic film _ and then

i rradiated an BRUFYREr tie, £Eyst serdsranduster il pupuigivred dysihte la5er t he

bst r at fi i hi ificati he .f ich th

il m i o SeREe MEfhad s e ER8G R phifRLis A setd ging nd fle ReBER ALY dof | ned

in thi i ' the f it i th

whi ci & oy o i EBSS Bl e SandBhe . eyl PRRR g S e Bt SsKREH 1 he 1 op
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metallic filin and its energy 1s converted g point

met al | i cadtidenfokified) @athetle tdesigndtionoft ABBEIBbA aBd tH§iz8 bF OBy Q% gainki 1 N

bet ween the heated high nelting point netallic filmand thé siTicon film
wor ks asTlkerbesitt moesrons retombinhtéetentangnd hgpaigdieatdrd &htdalerivg fivpead of the
melted silicon filmcan be slowed. It is reported that crystal io grains
havi ng camerphonsminicting herystfl défedt dinthe dike beisi in aaritetfacy of the casiabgainy
form-ng the high nelting point nmetallic filmin the arbitrary |ocations:
Janes S.(crystal graipboundary)oenmpased wikhi the ringide of theversistal sraipuert isaknovwax er al
solidification method (hereafter referred to as SIS nethod) in which super
| at er 3 ‘5? ‘0@?{1 g SATISE itpRRed A the trapping eenter, thecpatesind of theeCrssigl grgitod i s
one in \cfﬁﬂc cr¥.stall'z t'hon is is, performed by noving a sI{lt shaped nmask
over a dI¥PdH¥ TS ( WBICH BEOmSE dnbemies Befha Lamicx YYrssivh the kaEeml ace
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r instance, a substrate of 600 mMmm x 720 mm "a strate o mm x 400
MM 20Ciditdl REmidehkdtét MnDwithaut iNBieSe GAMRCHstAIBERh BodRidrydm i n di ameter) or
the |like are used as the |arge-areas substrdte. 'In addition, it is thought
that a substrdReogler 1tonferm Feochagned fosming usgioni Byt the fsingle ecrystal For

mrror aebiopugl ol Gl ilachod 8 UE e R g ot R
| ai . o :
expl ai nggy Wgzm postiomconkidfiel %&%%@E}e&g‘#ﬁeg&g@eﬁﬁ@ anRRhE §f §e204 via a |

gal vano m 02 and an t0 |ens e galvano mrror is
changed laser ahmeliny méthodit i Fight,t ) eolidifyigR B 68 the WendEbhdserok filh thixe
position of the |aser beamon the substrate is noved in the. direction of an
ar r ows s hefheansupieried do ircadintionrofla 1296 beanh rexphuinegal vano nirror is vibrated

in a half per the | gser beami s, adi usted such that the | aser beamis

i.0 . !
moved from endt ?%‘eﬁr{ﬂ“%fm téh degiee rtil ssolid phass, apelsation apcyrpiig & jligid eyen

when th : I L1 oR. Of th upstrate,is moved,. the fO
| ens 20 élllcnsotag j%éslggléﬂ shﬁéﬂq}“rlﬁgﬁ&%‘ng‘?‘ggf e%@ﬁsﬁ"?i)tf%os ?t#ﬁ'@erl _ggaé?_‘ﬁrégwlf’%‘_ const ant
at any NufbcdlRsd il sttt @F Sondifi@im) Bﬁclgﬁidﬁégeclﬁ] dnld%YrowSin 4 Qnfhi@dly! N the
hal f period, the | aser beamis noved fromend to end of the wdth”of the

subst r ameltedregionawhercbadhaselidifiding ipoocess of e ligsidr sendesndustor dHay isanneal ed.
The speed of the vibration of the galyano mirror is ro adjusted such that
no irradiating area of the |laser beamis intermttent. Thereafter, a stage
is nmoved in a direction perpendicular to the direction of the arrow shown
by reference nuneral 206, and the | aser beam begins to be again noved on
the substrate in the direction shown by reference nuneral 206. The | aser
beam can be irradiated on an entire substrate face by repeating these
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reflectivity. Wien the incident angle is changed, it is known that the
reflectivity is also greatly changed. Even when such a | aser beamis used
and irradiated to a sem conductor film etc., it is difficult to uniformy
irradiate the | aser beam and it beconmes a factor of a reduction in film
quality. Even when the sem conductor' device so is manufactured by using
such a sem conductor film it becones factors of reductions 5 in

i Ard.sti d |iabi]ity. Th [ | so. . ic f8
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changed g¥en when the angle of the gal vano m nor is changed. However, this
telecentric fA lens requires a size approximately equal to that of the s
substrate. TheFther,dn thic cass whete the serhicoaductdieiln B@ot aﬁﬂﬁet%{)erﬁelﬁdhﬁi rate is
processed. SUMVARY OF THE | NVENTI ON Therefore, an object of the present

i nvent i othejigser pepmoirradiatignnandhealidapbase wenicansutior regionst smdiy pestallyng t he
energy distribution af the | aser beaman the irradiating.io face, and

i rradi’at ?fxﬂ*ﬂ't #HOVh F?s}m g@éf’ﬁgé’é}ﬁ?et %lﬁ@lﬁﬁ@y degdons; mumediatgly; after the f ace.
Anot her ' f; - Or es ' t] [ rovi de a,l aser j.yradiating
met hod aﬁgdr:ﬁ%aggé?&flﬁ(g%i éﬁq trﬁlaécgiég?c?g)% Gir ﬁeﬁaﬁasging}?t fny i %Wenﬂngf g}eyst all'ine
sem conduddatioh idcBurbaK| the dnfplstslyaneREPRYidnY, CIRSE atRlillIRhicIntd@rdgenocr yst al
even in the | arge area substrate. Further, another object of the present

i nvent i owhich is the fipofithie crystah guwivelt movesgnretidrizdniabdisdctibhéo tensudfacdolct or

devi ce ipncl udj ng t he fﬂbo e |aser irradiating nethod in a 'Brocess._ The
const r udfif SemspAdyctor; Tedpptics refesredtor a5 lateral direction) aatibihe ayclagionc e

di scl gsed..jn:this Lo ion_.is characteriz in that the | aser

(e aafarieut ihMeeoiibb il tPabl, SRAERT e Ll e BB PR ERHe. shapes
of pl ur aiméAae oA ATTHONGR thickAdkat TAG LAkAK| dhd@ with | thPldctakentiape or a
rect angul ar shape; and a second neans for 2o noving irradiating positions
of the plumtzilessamerunifeans(oonoméfoim) atledtiong if geeomplaelfyinidieddegiost i on and

a direction reverse to the first direction, and noving the irradiating
posi t i orflsctemafisfethiy pheapmenaibis referad tans a swer latearligaewthg face in a second

direction. An er._constructi.on ,of t invention.relative tp the.laser
i rradiating dcei;\}it}lgeanllogpn}_(?:%grsﬁg’t‘@ﬁdﬁ%tar Eﬁntoﬁétpcﬁﬁéﬁtaa@%"r S?’?‘Fﬁ'&ﬁ’ﬁ{(’ir% evi ce
has pisuraa.lwélp}sﬁresmrg%nfleg{omm Al daBf Fhé. ﬂh@ls%\’lﬂd’¥ ?rrag@' ;egLMiz@ﬁr anged

with respect to plural "l aser beans, the first ans rmng the shapes
of the pixistal Haeveever, bipasovemméritioned eaddp@idgich aesy hdirow) 26 kheppdsailn shape or
a rectangul ar shape; and the second neans for noving irradiating positions
of the prifrar Psciryyelagminis ebfained ccaningt ibacrontrolied. n Further, she aégienst i on and
a directjiqn.reverse to t first direction, and novi the .irradiating

o5t ¢+ orfsSl BhIRE Fegidh b Jue1arg sl gre i amicrinlin GHE PR cacond
di rect i Qfymefous ublcSRGR &Euﬁ&%nﬁﬂ@’{cﬁlsqgléﬁs{ uctions, it is characterized in

that each of the plural lasers is constructed by a solid | aser of

contizuous osdid datiilbsd abfovplifseteagridtiratgradientRarhe xasml irecioXAam/teser, a
(W04 | aser, a YLF |aser, a YALO3 laser, a glass laser, a ruby |aser, an

" al exandrcpa@oliegs ey heay fipws ippade do |agewr in eclateral alistioh)ain thhilgses deamd | aser: s

Further, in eac ove c.onséruct ',onﬁgéit 'is characterized in that

h of the. a
sai d pl JPEEY I S5O BL C&n&“’o?""ﬂ ok ppletdy mpeliadathagroter and a
Kr | asertg«ifibh tRar the | 53¢ . of: th 0 . i{on | b IS cterized
in that p{) %IEH%E%ﬁsﬁI?L %‘gﬁgﬁgy tfotr?dt?fl ?%I t\fﬁ?’gﬁf;ﬁa& #é}rlvl\% Sgc?nt%o:llc%i.s g@%ot erized

in that attb@pfsiarStarfigbost il afded teRANEXthisGfthod CYlindrical lens and a
grading. The shapes of the |aser beans on ro the irradiating face are

formes in tHoe ehinple} ishdlars RPN By, ASAMIIE of1aRe 13Bdskheodgser beans
can be efficiently i1rradiated by the first neans. Further, in each of the
above coeited obiadassy adealiigz mbthoddd ehichabey forhéhd highendlBRNFoint tstaBicSt age.
The-sta%icla is noved at least in the first direction, the direction reverse
to the filndetwiienacsubsirate andch base sdicow nxidd ffilmcariddiormdétban mxenphwes, silivonX- Y

st age, . . . .
film above the high melting point metallic film, and then irradiated an excimer laser beam

from both the top surface side of the substrate (defined in this specification as the face
-3




is etc. are used. The construction of the invention relative to a |aser
irradiating nmethod disclosed in this specification is characterized in that
t he shapes of plural |aser beans on an irradiating face are fornmed in an
elliptical shape or a rectangul ar shape by an optical system the plural

| aser beans are irradiated while the irradiating face is noved zo in a
first direction, and the irradiating face is noved in a second direction;
and the plural |aser beans are irradiated while the irradiating face is
moved i rPPRNAThHEtbe §im islpaped) and fomethe ibptem gurface sids of thersubsiete (defimack uct i on

of the i.nvention.relative to the laser_irradiating nmethod js characterized
in that PHYS Speification abrft?réf;e P2 the onposiis;side, as, Hrei face,epogy Whigh thecBIiny fsyng i ngl y
Zs arra i th res t to,the plural .laser, beans are rmed in an

el lipti cr}gﬁ’q%(ﬁ!apghcoﬁsgreﬁeé"g{ s Ilgrmg‘?fglﬁg %ﬁf“ e 6’&%‘1@@ gé@iee%‘gslf%%lspl ur al

| aser begugp ATl I d gt acg,, | in.a first
direction; tﬁ{a% r F 53?’2??‘%3 a}qg(l:tg%}lér@frgvggg%ﬁay@gg{%’nd@%:ﬂ?éec c:fg%;ld’ glﬁa’d t he

pl urak l1aeebedte aictoss SrhdibRd irdhe the Wb dufGed 1sTBEUrBEd BY tHeAfigh mitiipved in a
direction reverse to the first direction. so Another construction~of the

i nvent i qoin eletdllio/Hini and ieneRSds conveael diheng themigodelfing pbist b&bic film
characterized in that the shapes of plural |aser beans on an irradiating

f ace ar ds heaterblo d hightengperatyei ¢ Ihe sibiapeoxdde film bettvaergthk deatethhigh nieftiven opt i cal
system the plural |aser beans are irradiated while the irradiating face is
noved i PoEtietalic fim apd thesilicon dilp| works ag aibeat agrumwlation dayer, and itherefdrenhi | e t he
irradi atj ng face is ed in.a.direction s reverse to the first direction;
and t he (% Fopig PRy gﬁﬁ!@ mpeltedien; i CanebioHWER-T o £ BRoriod et st

e Ak P e T

al so chatacteri
'lgpatfoﬁépect to the plural |aser beans

| 11 adi abhcmbRRE poinPRMAR SR BOGS Y .
are formed 1n an elliptical shape or rectangul ar shape by an optical
system t h&aples!salkm, leRalg of CRAIEDLIA U iverdig§héw&Fa &&,g&ﬁﬂah RitdrAlRolidifidgioat i ng face
is noved in a first direction; the plural |aser beans are irradi ated while
the irr agtthid (hgrdafiee réferratbiceds iSL.Sameihod) in evhichesipes tatdral ploevih icas the
direction; and the irradiating face is noved in a second direction. In each
of the apljgecdcinsmbittasy ilosations. hdheaSled mathaddisaenenin mbidhocrystallicationaist eri zed
in that the | aser beans are oscillated frgma solid |aser_ of_ continuous is
osci I'f aPf B moRIng<: lit) shapeshmagl, pves andistarce o thesesrprgof] which spger

construﬂte G l.as a YLF | aser, a.YA103 | aser, a

d b Y, .YV
‘gl ass | aadpl gréwﬁh es|pé%%§$pp5$§%a§ya¢1g§ﬁ%ngeygg oL 5 Ti aapphire | aser, etc.
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constructions, it Is cl aser
reason is why a semiconductor device such as a plurality of liquid crystal display device

paoels is fabricated by using a large-area substrate is that high throughput is obtained and
20 the reduction of the cost can be realized. For instance, a substrate of 600 mm x 720 mm,

a substrate of 320 mm x 400 mm, a circular substrate of 12 inches (approximately 300 nm

in diameter) or the like are used as the large-areas substrate, In addition, it is thought

that a substrate of 1 m x 1 m or more is be used in the future.

25 For example, there is a method for irradiating a laser beam by ﬁsing a galvano
mirror with respect to a large area substrate. Its situation will be explained by using
Fig. 5.

The laser beam 201 reaches a substrate 204 via a galvano mirror 202 and an

f8 lens 203. The angle of the galvano mirror is changed in time by vibrating the
4




are oscillated fromone or plural kinds selected froman Ar |aser and a Kr

| aser. xo In each of the above constructions, it is characterized in that a
cylindrical lens is used as the optical system Qherwise, it is
characterized in that a convex lens and a cylindrical |lens are used as the
optical system Another construction of the invention relative to the '
manuf acturing nmethod of a sem conductor device disclosed in this

specificatjon is ¢ cterized i.n th 2s.sem copnductor filmis.formed on
oh S heul B i i B 2pilioh AP pendR vpSEn e sHistie fbved in

sem cond ik r [ Lot h ar shape
by an_optoafcciod FLAK Erpdliftn bp rHBrRLL pBhbar 06 R el AR IR P

sen condixvibratéd inmailmlfTpartud, ithe faséd bedm @ befable@Buch et SRFIIGRNGBGhaE filmis
noved in a second direction; and the plural |aser beans are irradi ated

whi | e t h&noyedifoom dud to end of the widibwédhd substraio. didt dhisitime,reyeavdenttbe t he f ast
direction. |, ther construction of the invention relatjive to the

8. A
manuf abt BPSTOR AE R deses Petth ondbr Puksialscis sRovady ihedd lensGbis adimstedBeh zod | n

that a sgm j ' L nsul at i rface; the shapes of
plural | gggér&? g%g%@{%[,{ Jﬁ'g] lisgﬁg%%gﬁ%?ﬁgf W%@gﬁfli?ﬁeg’ls“}% Sg?atF'anged W th
respect to thewHe'tht daBR8b RRMISS diltaled iBWe iHAlRPerRld, RS 1428t bearifi@re or a
rectangul ar shape by an optical system the plural |aser beans are

i rradi at svedifiom edrkbtosend aiothd wddthr off the substrateo v Gthus,nanairfadiaséd portiesof on; t he
sem condélct or filmis noved in a second direction; and the plural |aser
bears ar ¢ lases pam dt lagpr-anmealsd  SEg snsadl of ther vibratign jof theygalwanonmirratiis ect i on
rever he first, direction. Anot her copnstruction.of .the,invention

(ot ot 16 b slonl b 26 AR ol B8 120 BRR WS Ik finie ¢ SRR TSl so

char act exiogedh jbvd i aasifeRlibe Pdediollad 1d el SrdRBHTA RO o) URMBDY N0

~surface; the shapes of plural | aser beans in e sem conductor filmare
formed i refeene dumpral 296, slibthe laser beanetndghizgo bakgsih ape el onahe aybistratalin syst em
the plural |aser beans are irradiated while the sem conductor filmis noved
in a firthe difectien phpwn by efprepesnumerab P0G e ahts lse heamaeinabeifragidt¢don t he
sem condyctor. filmi.s ved in rs,directipon reyverse t he f{irst,
i oot oftt SR YibataE e Retstfink thisel Gerisly | NomeGe oIt PEER i5n.
Aot hes  GRRIBIEAES RN eiire [ UBsthdl B! OF répebidhd | ligg method
of the sem conduct oredé\ei ceSi s al sow(;ﬁaljr%actée;ﬂfezggwi%ﬁl%{lgg?%gq?gﬂagg duct or
filmis positiecandrthamovamemtaifitiostagendsipaptatibe of fikpasy=ab npiét.al | aser beans
in the sem conductor film 20 slantingly arranged with respect to the plural

| aser beans arHoweyatewf thp apgie of thepgalvano mirgpds oranged.abe invideantiangtiape by an
opti cal te the plural | aser beans are irradiated while the .

sgn‘i condﬁ%ﬁ?ﬁe%?al"fﬁq tge SRsLte; lﬁg‘aaﬂﬂ?‘? ag shgwndst ﬁf’%ﬁ?’l‘iﬁﬁ’éﬂ‘tﬂfﬁﬁ S E@aéasrm beans
are irragj,aked N ] : i i i i i reverse
to the fi étg' dﬂﬁe&gttﬁ%%&{g&aﬁﬁﬁ ﬁg sema‘cH n%ft?g{y(t)érdstfoir@ﬁggé %roc\%esglblgtﬁﬁéd tfs?econd

di rectd ochangsin the @RidenoinglébecohRy @ofbRSt M6 ch&i}R in ithe inSidehdngld sfithged i n
(,__hat the | aser beans
laser beam to the irradiating face means that the energy distribution of the above laser

g

beam on the irradiating face is changed. In Fig. 16, the laser beam of 532 nm in
wavelength is transmitted through the substrate of 700 pm in thickness and 1.5 in

. refractive index, and reflectivity on the rear face of this substrate is calculated. The
25 axis of abscissa shows the incident ahglc, and the axis of ordinate shows the
reflectivity. 'When the incident angle is changed, it is known that the reflectivity is
also greatly changed. Even when such a laser beam is used and irradiated to a
semiconductor film, etc., it is difficult to uniformly irradiate the laser beam, and it
becomes a factor of a reduction in film quality. Even when the semiconductor device

30 is manufactured by using such a semiconductor film, it becomes factors of reductions
. _
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ate oscillated froma solid | aser of continuous oscillation or pulse
oscillation. For exanple, the solid laser is constructed by a YAG | aser, a
YV04 | aser, a YLF laser, a YAL03 laser, a glass laser, a ruby |laser, an

al exandride | aser, a Tiaapphire |aser, etc. of continuous oscillation or
pul se oscillation. so In each of the above constructions, it is
characterized in that the | aser beans 9 are oscillated fromone or plura
ki nds sel ected froman Ar |laser and a Kr laser. Further, in each of the
above cdWheP§IaliRg ehpgactsristipssandiyghialitity i zed in that a cylindrical lens is used

o e 0Pt el S RS it SRR GRS PR o0
CF THE. R MRufldis chabgecPonthCWhal Bl RAIBDAHE TR iyite iCaishedict | on of

a laser irradiating device. Fig. 2A an are views show ng ex |l es of a
| aser i mHowhvat,ithiy wktéadc 30 less RQuictd adiiad hpifofiafatly kh@al 3 thit & theew

showi ng an exanple of the construction of the laser irradiating device.
Fig. 4 issbsirata. evWheredorenigisanot prestipilovish thé bargroarsa substritois prbcasheal. | aser
irradiating device. is Fig. 5is a view show ng an exanple of the
construction of the laser irradiating device. Figs. 6A to 6C are sectional

vi ews showi ng the manufa ' VS 'eﬁgl TFT and a TFT of a
driving circuit. Figs. 7 ws showi ng t he

manuf act ur i ng TRERERESad bbjeBEof thePpreSdnt Hivendidfl it Be pidviddh thdiBodhd/hng
circuit. Fig. 8 is a sectional view show ng the manufacturing process of
t he pi xdevitEioranoustantly sSERifigothe ehagy distiingioniof ¢he Iaser Begm 0@ thsirmdpitiag vi ew

showi ng _t he ﬁgnst ruction of the pixel TFT. Fig. 10 is a_ sectional view
showi'hg 495 2R AFpdiating iIEFg ugifgpa dasestbegm de ithe @bove gntine; kradiabiag | faegi d

aik
em tting device
laser irradiating device for efficiently forming a crystalline semiconductor film having

circuit

a crystal property close to that of a monocrystal even in the large area substrate.
Further, another object of the present invention is to provide a manufacturing method
15 of the semiconductor device including the above laser irradiating method in a process.
The construction of the invention relative to a laser irradiating device
disclosed in this specification is characterized in that the laser irradiating device has
plural lasers, a first means for forming the shapes of plural laser beams on an
irradiating face in an elliptical shape or a rectangular shape; and a second means for
20 moving irradiating positions of the plural laser beams on the irradiating face in a first
direction and a direction reverse to the first direction, and moving the irradiating
positions of the plural laser beams on the irradiating face in a second direction.
Another construction of the invention relative to the laser irradiating device is
characterized in that the laser irradiating device has plural lasers, an irradiating face
25 relatively slantingly arranged with respect to plural laser beams, the first means for
forming the shapes of the plural laser beams on the irradiating face in an elliptical
shape or a rectangular shape; and the second means for moving irradiating positions of
the plural laser beams on the irradiating face in a first direction aﬁd a direction reverse
to the first direction, and moving the irradiating positions of the plural laser beams on

- 30 the irradiating face in a second direction.




Fig. 12Ais a plan view of the light emtting device, and Fig. 12Bis a
sectional structural view of the driving circuit of the light emtting

devi ce and the pixel 30 section. 10 Figs. 13A to 13F are views show ng an
exanpl e of a sem conductor device. Figs. 14A to 14D are views showi ng an
exanpl e of the sem conductor device. Figs. 15A to 15C are views show ng an
exanpl e of the sem conductor device. Fig. 16 is a view show ng an exanpl e
of reflectivity wifth respect to the s jncident angle of a |aser beam Fig.
17 is a view sl?l/iowh@f @&wﬁtwtl%ﬁeﬂﬂwﬁ«mzﬁ i hat ¢agh jof Eietpluwraly| e of

the | ase ' e FEig. .18 is I ew show ex l e of -
t he cons{aﬁﬁgﬁ@gﬁ%étﬁg%gélg%f?rog&%gf'}"ﬁas H%Qa}lila\célé’.rl of 8&%? 8?‘9‘133{2’[“3 gggi ew
showi ng @hnfpIdWPYRGAhsdrne Yaah Chi t I | b ol R rﬁﬁ%)/i ce.
Fig. 20 is a view shoﬁﬁr’ng an 4lel‘(lglérl‘r’;)zlI gqg?fﬁlgeﬁ’ebgérlg %E%r%?gflﬂéo?gs%mhg | dser

i rradi atlasg, atealexamdrifie ise?d Ti:sapphire asers breWie gsedusakiBpli¢lasér. t he
construction of the laser is irradiating device. DESCRI PTION OF THE

. PREFERRED ENVBADHHENTS each ofnthe dibreacongtstions, it ksechpracterived iinvbaitsaich wi || be

—

‘wi dt h1030hfdira
“hal f - val ge. W 8608 Bk i@ggﬂ%géa%ﬁ#&g%%gﬂr 408 YAG laser, the shape of the

| ai b ing Fig. 2. zo First, h of, plural | b [ t b
an”opt 1 e 8Pttt g ratinal B Seleoied o 48 Adfesst i s BR Wt ot cai shape or

t I | diatl . . : b '
Formad 11 the Tages ApRR of BECMENE el Gfony ¥ i WiRGaRHAl fy WEERE; 200m 1 ©

i rradi atmeghsf Bh& HegtiRal his! aOterbBa it isSciRhddidizeatih Yhat ticadisbhRdnd 0 an
entire substrate face. The shape of the | aser beamemtted fromthe |aser

i s di ffchasrtconmex ngoreylindricd lonst andtahgraltingd he shapes afthe lasEobeamsaopl e, the

size of the |laser peam of XeCl excimner laser (wavel ength 308 nm and pul se
h ‘ﬁ%‘%gﬁaﬁ{ﬁ é%'i“ﬁ‘l? é'aﬂts:yelﬂgwéswp%r%% Feskmiular Sapk 30 bot h are

| aser beamis a circular . shape I's a cylindrical shape, and
the shape of tigtHeaSHr cdeadh the #bove donbastidhs,Sidap thirhcteALedYACHRP theser is

of a slab type. The shape of the | aser beam on the above irradiating face
i s set Irheans 2 is a stage. The stage is moved at least in the first direction, the direction

reverse to the first direction, and the second direction. For example, an X-Y stage,
15 etc. are used. ‘

The construction of the invention relative to a laser irradiating method
disclosed in this specification is characterized in that the shapes of plural iaser beams
on an irradiating face are formed in an elliptical shape or a rectangular shape by an
optical system; the plural laser beams are irradiated while the irradiating face is moved

20 in a first direction, and the irradiating face is moved in a second direction; and the
plural laser beams are irradiated while the irradiating face is moved in a direction
reverse to the first direction,

Another construction of the invention relative to the laser irradiating method

_is characterized in that the shapes of plural laser beams on an irradiating face slantingly
25 arranged with respect to the plural laser beams are formed in an elliptical shape or a
rectangular shape by an optical system; the plural laser beams are irradiated while the
irradiating face is moved in a first direction; the irradiating face is moved in a second
direction; and the plural Iaser beams are irradiated while the irradiating face is moved

in a direction reverse to the first direction.

30 Another construction of the invention relative to the laser irradiating method
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to the rectangul ar shape or the elliptical shape by the optical system The
i nci dent angle of each |laser beamto the above irradiating face is set to
the sane. Thus, the energy distribution of each | aser beam 103 on the above
irradiating face is set to the sane. This is very inportant to irradiate
the uniformlaser beamon s the entire substrate face. Wile the above

| aser beam 103 is irradiated, a stage (or the substrate) is noved in a’

direction sho by reference numeral_ 106, Subsequently, the stage (or the
subst r at @)*ﬁﬁosc zeeh l%ﬁm F@ciﬁﬁﬁﬁ of pdwtal lagerhepms onam ifadiating facgare and i s

al so nov N i i ho by. ref.er ence ,nuner al 8., Whi he, above
aser bemstmed if af filcaf Bupadyh Rih st HpE TR AL G CERPRLT o) T
repeat edlaﬁer%ﬁﬁﬂ_a!‘@iﬁzﬁiiﬁt@@ whﬁlﬁ'tﬂ@ﬁ}ad?&ﬁigtﬂae@is%ﬂgvém 4 Fiedt Q@x@&ti&ﬂ?%@ of th_e
| aser beam are fixed, the |laser beamcan be irradiated to the entire

subst r at plufddasewibeivas tare haandjatad) villile odrggiatihg fadebistmovedofn b Rdirebtdser beam
on the irradiating face. Its situation is shown in Fig. 2A. The sane area
i s i rradicaessel tgihe disst diteatien; jpd theirradiating:fage isgaoyedrin elsecondiskizeetd@re) is in the
direction showy by reference ral 106 gnd subsequenily. novi ng, t he stage,
Cor “the subst r Anaifer §prsiriekian, GBF SfeafOnartagve BBt ReoalHEnEIm o i | o
the abovg liases 03 st ine'adhat r Mot ais

i rradi at ed %furaé ??Qr?és, t%e gt%g%&(%?pl%lﬁ%wg%g&?ﬁ t@? Efnsﬂf\r?t()ive ifﬁéet?he

di rect i oglami@ivaiynged eitle igped U BRA blukdl Aaser Mainb ard famed b@amsngmoble agai n
irradiated. Its situation is shown in Fig. 2B. 20 If each incident angle is
t he saneshapger pragtanigulan skapethyanpoptioal sysiemb ¢heapluml Hserhdamglaye irradiagiédat ed t o
the substrate 104. Howeyer, as shown in Fi.g. 16, reflectivity is greatly
( changdtt Y Tt Bt tage im ToyBd R % kbt dtkctiom: s pt oot WkemS.ah “beain
Ther ef or g, gigted %hﬂ@sfhéaigllaﬂiatﬁﬂg S@Ee tl@ (%]\H:ﬁ' H’legtd] loﬁ r%(r rg@qg E ﬁl%? pl ural

| aser beans to be the sane, 0 e wthin an angle at WATEH thE ¢ ange in
reflectidirdcyioh] @9 thé irfidiatiag Yaced$ mdFeS Ok chid firéhtiod.”. the | aser beamis
incident to the irradiating face with the beamw dth W No interference is
caused unl ess Inmncadentf thghaboand comstivetionsd the ghtsenrirmdigting ameftade iof t he
substrate are overl apped. Nanely, when the thickness of the substrate is

set to chsterized dmthal the dasgr beams arecosglziadotrom; 3 solid laseryplepmimugisice t he

t hi cknes . ] or filmi || han the thi.gkne f the
above%su é:ﬁfragt[)g? ﬁgﬂég&gﬁ#gor T e%’%glgeg]?@e’ztggg%lgd }a%ertﬁ ?S(r?\rélf:%gﬁ\)ty %?ig eis
great er labanaawvio)Ciasinh ¥NYl Rser, SaYARDY 1438, 12 glas$ 18¥6r, = Wﬂ?ﬁ,lasei, an = arcsin
(W2d). Nanely, no interference 1s caused when ~ z arcsin (W2d). s

Ther ef ord¢xantldde laba, 4 Assapphiamsirsetcnuficoetitucas oscillatigl @ pyiseatseitlatidian t he
incident angle ~, it is not necessary to strictly conformthe incident

angl es of the 1Bl e3¢k Pf thesahovp SARKTUCORSy i chaictedzedyiariliptethe daper heams
et a5 AR A ST M R REER 2, e

| engt h, absor ption I'Cl an irradi ated

obj ecip such asmaa8eaf GRABHE &insfriétibns St s cHARRRIGLDH Hhat 4 Eyliigaessary to
i 0 consider arrangenents of the optical systemand the irTadi ated object.

Tn this iembabasthebpticadasystethe Oitharaise) i sechapeterized e thas @ donbuxt lendyndoe al so
oscillated by using plural |asers, and nmay be also formed by dividing the
| aser beaffingdedl lengmaeqused gmthsppticalsyptempyur t her , the nunber of | aser beans

R A e L
crystal I zahic8Rdaiort H@vié@rﬂi&iiﬁ“s@&'%oﬁmﬁ 'si:é@iﬁ'édtiﬁgi Y e?c"t’eriz}’gﬂaﬂ' filat N9 et hod

wi || be explained. Wien the | aser beamis irradiated to the sem conduct or

fi | mast hsemiconddited &lin & foemed dbmam ﬁlsﬁlaﬂﬁ% burf@eSthalsBapd 8f plurdl Qe Heamiyd
solidified with the passage of tine. If the laser beamis irradiated while
t he | asdp the semiconductor film are formed in an elliptical shape or a rectangular shape by an

optical system; the plural laser beams are irradiated while the semiconductor film is

moved in a first direction; the semiconductor film is moved in a second direction; and

the plural laser beams are irradiated while the semiconductor film is moved in a

30 direction reverse to the first direction.
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zo beamis noved, the area in the nelting state is successively forned, and
the area cooled and solidified wwth the passage of tine also exists.

Nanely, a tenperature gradient is fornmed in the sem conductor film and a
crystal grain is grown along a noving direction of the | aser beam so that
the crystal grain of a large dianeter is fornmed. The el ectrical
characteristics of a TFT manufactured by using such a crystal as grain in a
channel forningg%rea are inpraoved, and the operating characteristics and

reliability of *RotiEhronsiucHan theinventinrclatve s ths mapwfasiuring methed of here i s

ticul arl t ' in th ' i £ ect f
Phe 1 aseficyenitiatiolfeficd Blabg dlfldrBoE0 Aol o sBpicdRadisd Ah 1 FFRk O e
form ng afiea inalaidgedurtale;! the Shalics DEIHIAAI 1286 lb«%‘mﬁ%hh@@mh{doﬁ&uc%ﬂ fgh et hod

is used, the | aser beam can be also efficiently 13 irradiated to the
| ar ge ar slantingdp tarranged Fith tréspect tohthe plival lesr tleamd ued Eornded | imansellipticat al | i zed
by irradi ating such a |aser beam it is possible to formthe sem conductor
fi1 m havihngeoha regtangular shaps by ar opticabyygtenyithypluel lasevbeamsare frzadiated o
- nmonocrystal,. Further .the electricgl. charagterjstics of the TFL .
nmanuf act ‘G’ig‘a ﬂb‘ilsei?&c%‘ﬁiuf{‘}’é f Wﬁén%vegéﬁiacﬁﬁga’é?%}"“f thersegyic Hff%&gﬂ 3nd the
oper al | NfoGBRiRG icond! dircAdl] 4Rl URDbhAYIAGE ddifhsSAE FARANEA Qhudd ce can
be al so inproved. The present 1 nventfon having .mhe above construction will
be expl asextidonducionfitihds mdetdin a divectibe rembeds MRITusSt diketibn.bel ow. t ro ;
[ Enbodi nent s] (Enbodinment 1] In this enbodi ment, a nmethod for slantingly
i rradi ati ng thangtheregnsirpegiion af sherinventionhrelative to thetreannifdcturing resthpdivfied by
using Figs. |. 2A 2B, 18 and 19. Each of the plural |aser bea 101a,
(101b, 1 o8l splvicchio S ey ce. A tibe fergpd,in fhat a Semicopdicios ey 15 e ol
I enses 1022, injsgl%ﬁnffv 8¢ dce; ﬁl@ghﬁi%ggﬁgﬁxr 1356F 0N R tﬂ'@?&%lc fb,tor G aving an
elliptical shape or a rectangular ape on an Irradiating race. In order to
form a | fsmed heam digpticabstape & lal etiatadlas faPe Y’ arfoptat 8yMdthhe PIMRAE ON an
irradiating face, a grating nmay be used. If a stage (or the substrate) is
moved i nlagerdhepens tare irrasiiadorh wihile tief ssneinorstuctondilml is 106 edtihe fimbdiredieam can be
i rradi at&(ft:l inaﬁ direction shovg} zg bﬁé reference nuneral 108 w t hout
changi ngPEnRurah Jasse Peams e igpdiptad whils they semicersuctas filghds maved iven t he,
i rradiat} . I [ e f:n .t i o] h by r ren urrer al
1081 & 1 SR8h e B E ARk 448 o SRR U g VL PR o
shown bydiketiohence nuneral 107. The | aser beam can be irradiated in the
direction shown by reference nuneral 106 if the stage (or the substrate) is
nmoved in the dinetber eomstykation ofyhezinverfonrrelatiee touthe mednufd@Biridgithethodhef | aser

beamis jrradiated. The | aser :)fglam is irradiated to the entire substrate
face by ¥&SER{ORGUGterAcYiceds alverbatacicriged mnthatp semigonductnrdtilonisifarmed ch t he

| aser be i S J ia .t i substrate .face at. this, tigme. In
anot her Sihuh induli 8 BHEGe: i WP BF pliathiR B b 166 s BpichMebucr iR, ' [
subst st intigyy Deaned Qrvif!PYeﬁ?edt fio tREphird] 98der DBarhil QW el §h Gh @MERicAL TET 2l
107 after so the stage (or the subs?rat e) is noved in the direction shown
)y r ef ershapeona netaaigulb0shapd by aargptical systemgl thenplivh lader mats are Rtudidtedy
reference nuneral ,108. The stage (or the substrate) may be al so noved in
the di r e¥hiloessmigongyctorfibin ds moved i p dirstidirection;cthe phisalases hspas 6fe t he

stage (o S t inth Lrection shown.by .reference pnumeral 106
and the J‘n%‘\t"/iea%'gn‘?ﬁgé E}?ehgg%lf?ang&éw%(g%l%g g’_ﬁﬁ%‘f Frh?eciqu\éHOT A té’_c{l!'leﬁists hown by
S refer anpRion ke sflcdidcbPARALCHovdd Sia SEHRIANRLB ST Lualion 1n whi ch
the laser beamis irradiated to the entire substrate tace at this tine. On

t he otsher handn datleoptherabové yomstrucdess ithie ahimraétbarmicinvihst thB Yaseebémyed whi | e
irradiating, and both the plurality of |aser beanms and the stage (or the

subst r ata§ ofeillated feam aTsadid] sesrofieomtinionsi ekeiltatipn artmilssubssillative. | Bor ef | ect ed

on the surface of ro.substrate. Ho er, sin the | asgr heamis |ight

havi ng I‘ﬁ%ﬁp b tﬂb‘:chtl{aﬁﬁfr éﬁg‘”@ﬁf@fﬁﬁg bde‘h%{as?ft I‘?‘i e dases &bﬁ%F t%seéli’lsor bI '? he
b t | ' t t ed

T aht v Ghch ks o ks e RO HsDR o ARG Bser £ SREBEER 1 sl s

circul at@dﬁhﬁbutglagciﬂmmﬁjrpli%@éﬂm@&gh the cooling water is not illustrated
in the drawings. The cooling water prevents the tenperature of the danper

109 fiaom bei ndnresch of thecibbye tdmstrabtimmspitiio chahctetieedrinfthetahe dhsks bésms | n Fi g.
1, the danper 109 is illustrated 9 :




with respect to only the |aser beam 10l1a, but is also preferably arranged
wWth respect to other |aser beans 101b, 10lc. As shown in Fig. 16, when the
i nci dent angle of the |laser beamis changed, reflectivity is greatly
changed. Therefore, it is very inportant to set the incident zo angl es of
the plural |aser beans to the sane. It is nost desirable to set the

i nci dent -angl es of the plural |aser beans to an angle providing a m ni num

I f : | Ml Lt i . f bl t. the inci dent I h
et CPESCUBR Mhone oF plidoy MR BlePlf b S P i apiis! BSbe ot 1 0y i
~changed by th@u&tﬂlk&"iﬂe&%hamtﬁehﬁbﬁvl%f E&ﬁ&h&t?oﬂs,”ﬁeﬁe%arééﬂﬁizwbﬁt fngf § and_the

wavel ength, an operator nay suitably determne t I ncident zs angle. Thus,
i f the |cybndridabdmsiis usedradhebpticd aystha. s Oibdrivaiegit id barkdatsedigaat havi ng t he
sane energy distribution is irradiated to the substrate so that the Laser
beam carFOBEeXISNT ¥idnt gylingdriealilenseee used as shesdptisalsysieinbl e to obtain t he _
sem conductor filin having a crystal grain close to that of a nonocrystal.

Furthér, since the plural | aser beans are so used, throughput is inproved
and the | aser beans cgmﬁpﬁg‘dj@ ;@Nbﬁ&ﬁ%@%%dss In this enbodi nent,
the pl-ural |aser bea . ) _ Fig. 18, plural
lasers 100 nmayife islaavibwigbwin eaathlibf the'@ifffctioh of h MBes HRRlidmge 104,
and plural |aser beans may be al so oscillated by using these plural |asers
100. As dgwieon in Fig. 19, the | aser beamoscillated fromone |laser 150 is
di vi ded by beapn spljtters 15l1a, 151b, et¢. and may be also set to plural
| aser beams 1 ig.'%lfhg?‘ln 21q Figws showmegamples ot dases radisting metpd 08 t o

threeg, Byt rticularly limted if.this nunber is equal to or
{ great gr thg%(ﬁﬁtn%fﬁg%hi s enbodi nent, the substrate is horizontally arranged,

and the inci deg. 3ngl £ Qéwt dRwinseh BEARIESof M bAREubNoR B RE! Bsd W th
respect to the substrate. ro However, the incident angle of the above |aser
beam t o inrddiatiigdericsubst rat e may be al so inclined by slantingly arranging
the substrate géhe angle O wiith respect to the horizontal direction.
(Enbodi nent 238 s* 13§ 3 iV ethoydngreant examplet 9fother eonsirvetinn of i thg 888 pl ur al

| aser b athd Odpvﬁed! rection perpendicular to the substrate will be
expl ai ne y using Fig. 3.
15 Fig. 5 is a view showing an example of the construction of the laser

irradiating device.
Figs. 6A to 6C are sectional views showing the manufacturing process of a
pixel TFT and a TFT of a driving circuit.
Figs. 7A to 7C are scctional views showing the manufacturing process of the
O 20 pixel TFT and the TFT of the driving circuit.
; Fig. 8 is a sectional view showing the manufacturing process of the pixel TFT
and the TFT of the driving circuit.
Fig. 9 is a plan view showing the construction of the pixel TFT.
Fig. 10 is a sectional view showing the manufa{cturing process of an active
25 matrix type liquid crystal display device.
Fig. 11 is a sectional structural view of a driving circuit of a light emitting
device and a pixe! section.
Fig. 12A is a plan view of the light emitting device, and Fig. 12B is a

sectional structural view of the driving circuit of the light emitting device and the pixel

30 Ssection.
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The | aser beans 110a, 110b, 110c oscillated fromthe |laser is shortened by
cylindrical lenses 112a, 112b, 112c ip the short side direction, and is
changed to | aser beans 113a, 113b, 113c having an elliptical . shape or a
rectangul ar shape on an 2a irradiating face. In order to forma | aser beam
having an elliptical shape or a rectangul ar shape on an irradiating face, a
grating may be used. |If the stage (or the substrate) is noved in a

di rection sho . by re ence nuneral 106, the | aser beam can be irradi ated
ina directi o Wy{ @%V@Wééh%‘MWﬁrﬂalcxileBle\Wﬂﬁ@@tcoéﬁ%ﬁi@ﬁ dgyicehe i nci dent

angl e of the | ry e the substrate. i rr.adi at af the | aser
zs beamin theﬁ%lg ! tl%'oqrﬁlt]jg HEW By Pg’%aéh%‘éfﬁﬂi}r@ﬁ?s%@ Oé;aﬁ’(’ﬁ%lt ed, the
stage (or the p ps1t5r,a@{0ej)50;§ RvRdh [ e nuneral
107. The | aser igeam can be Frrggﬁa?gﬁ;ﬁe{xﬁ&bgﬁi}éﬁ{#\gﬂr}%u&ﬁgéﬁgf erence

numer al 106 i fFighd6sisag@ieoshdwigsanb skdndjle)ofi Sfl6@iHag withtispedi k@ ehd on shown

by reference nuneral 108 while the |aser beamis irradiate The | aser beam
i s irriadingident angle ofee laser beamsubstrate face by so repeating t hese novements.

16 In anot h od.of the sta (or the ubslrate he st age
(or the substrelgl'gm)e’y %V?}g °§Vdngrﬁ'i9%m?ﬂeg’ﬁ thegelatiop o ﬁh%%ﬂ?“é%“gﬁee?%r ence
numer al 4,@7 giﬁ%mn&%%%f%or the substrate) is noved in the direction

shown by reference nunera 6 and is noved in the direction shown by
reference nuneFigl 1808. a Rdéw hetowind@nSéaefld OF the tddsHutinh! 8t @l MY be al so
noved in the direction shown by reference nuneral 107 after the novenent in
t he di r ciexeligiing Beviee.by . ref erence numeral 106 and the nmovenent in the
i rectl on shov%gb% reference nuperal 108 are repeat ed. On the other hand,
{the pllurality 2s8r 2 pAHeShOWaRg aneamplg, of dhenrpasiryghioneof fealiset i ng, and
"bot h theianl:LﬁhﬂéHE%cé’f | aser beans and the stage (or the substrate) may
noved aser beamincident to the substrate is reflected on the
surface of therigubet isad Srievd YRR AR Sexafptlof Gfle rc%hythfbnbhg&t teSidgned al ong
the same optical path as the incident tinme. This return light has a bad
i nf | uendizradiatinpndede.put of the laser, a change in frequency, the
destruction of__a rod, etc. Therefore, an isolator 111 is preferably
arranged to rengvelt¥ia ey Fhavimgar anmply 86ithe Lenstrctioncefl the: laser of t he
| aser he | aser beamis irradiated to the substrate, the |aser
beam ﬁavl?rﬁgﬂpﬁ%dés‘téﬁée energy distribution is irradiated to the substrate so
that the |l aser beamcan be uniformy irradiated. Further, it is possible to
obtain a sem conductor filmhaving a crystal grain close to that of a
monocryst al . Fur t RESCRIPTHGN (O THERREFERRED HMBODIMENTS ed, t hroughput is
i mproved and the |aser beans can be efficiently irradiated. In this zo
‘enbodi ment, t Heepiabedimenisapdiscafithe arasculsiaventivnt witkle peplaingd bysising at ed by
using plgy é_ajT | asers, and may be al so fornmed by dividing the | aser beam
oscillate romone |aser. Further, the nunber of |aser beans is not
Limtgd to thrmg: kb r | ;ar, [ [ ¢ equal
(to or greater t han g dg?lﬁgn%agﬁl%eaﬁt{é lgSky%}?ﬁ}@ﬁngS&mﬁ)ﬁggpg aJr[Lod for
i rradi atliOdg, 108, 163eof hlearhphcﬂmhhﬂmaoﬂa &mingﬁmmﬁiﬁw&dhﬁlﬂrﬁmﬁ@ tdoe.
substrate l;% usi n plural lasers having the rod shape of a slab type wll

be expl aiifetaps ok, rigsertrbgamzrs fomw@dllaél@rreb@a@ﬁaﬂﬂ@ae o1 pepellipted shapei | | at ed

fromthe | s_sho
%n the gbove matli.l i EICC bccause t?lc laser beam is efficiently irradiated to an entire

substrate face. The shape of the laser beam emitted from the laser is different in
25 accordance with the kind of the laser. For example, the size of the laser beam of
XeCl excimer laser (wavelength 308 nm and pulse width 30 ns) L3308 manufactured
by Lamda Corporation is 10mmx30mm (both are half-value widths in a beam profile). -
In the YAG laser, the shape of the laser beam is a circular shape if a rod shape is a
cylindrical shape, and the shape of the laser beam is a rectangular shape if the YAG

30 laser is of a slab type. The shape of the laser beam on the above irradiating face is set
11




so longitudinal direction and the transversal direction by convex |enses
122a, 122b, 122c. 17 This | aser beam 120 i s converged by cylindrical

| enses 123a, 123b, 123c in the longitudinal direction and is then enl arged,
and becones | aser beans 124a, 124b, 124c having a rectangul ar shape on an
irradiating face. In order to forma |aser beam having an elliptical shape
or a rectangul ar shape on an irradiating face, a grating may s be used. If

'the stage (or the sulstrat i,s.Joved in a direction shown by reference
nuner al tfotg?r ?f"é‘gpég PHEL °6’L“P"B%l ﬁ?'PP%QYQ‘F@&“Fﬂ ¥ ect i on shown by
reference nuneﬁgin%@ 1 £ i t I hci . of ser beam
to the substrate. g?]tvgt“%iea#rc? ‘gg@g% iﬂé%n()tp%l?én%%:vg?ggrdlﬂggnt??enmtsgtggal% éralecti on
shown Dbysdned, erBigahe eigealdisk@htios Jrensh NRbECkbant 163 bATRY amemrs(ﬁmﬁ%
irradiated in the direction shown by reference io nuneral 106 if the stage
(or the BubitsehtetheissmapyvEbisiinverydinmpedantdo ishdiate thy uniéfrer sardeamnmr al 107

and is ved in the direction shown by reference nuneral 108 while the
| aser ‘bedmepdreisppymeataess. The | aser beamis irradiated to the entire

substrate fac repeating t hese ements.. Ln the noving hod.of the
stage (or thewgttﬁgtagﬁ“fe E‘ﬁ%rhgﬁagbgﬂ%ﬁ "Erﬁ‘gatleg’ &4 Téf e ﬂ%&i’f@?éﬁ so nmoved
in the dinbesd iPf dhBAWR Qﬁ“&eﬁﬂ&é}{éﬁc&ﬁﬁﬁé& %é@J Hs€uc ﬁﬁ, it 3dige (B the
substrate) is noved in the direction shown by referehce nuneral 106 and is
nmoved i nthesabsitateg)ci imoved avindinyctioafshbendsy raferened ndMéeal 0T, gl is dide st age

(or the substrate) may be al so noved in the direction shown by reference
nuner al moyediimtadiracten sharanby refpienechrurasekb 148 while Hsvaboly laserf keaant® nunrer al

106 d i he t..ipnt i ti h b | 108

(7 opeatied THABHA ot e SAERdoh i NGRS bl e A ceileiFes may be
moved WhinbRleht foRflioR lahf She ﬁeﬁeﬁ%ggté}ﬁhg i#é%éaﬁ%a@fﬁ)ﬂc&sﬁ IREPBAPLH, the
stage (or the substrate) nmay noved. e laser beamincident to the

subst r atlee inadiaedd te clicechtion sutstats Fideagithduk chigyiuis ﬁ:ﬁﬁ"gf? dishitslit 106 /P fes

so-called return light returned along the sane optical path as zs the

i nci dentlasgqrbeam pritke iradiating Facght Ithsitnation acistiomfnl indiig.&%n t he out put of the

| aser, a chan in frequency,, the. destruction of rod, etc. herefore, an
Liptel Gl i

i solator 111 i S"GPBFS T (tEneSpRaving;the $tagg,(or the gigstc

stabi |d z : i i ' if . i

rradat B SrpRn g Bty Rkl ARG 100U slfsc by L BRThR

di stri bulor @i substrate el SHeedirdctioh RBowh b3t feddrén@Ondrhithl 108 wWhits @he BB&WH can be

so uniformy irradiated. Further, it is possible to obtain a sem conduct or

fil m havaseg bgamd 03 ig pryastiated. g rowevek,odter the salmet ared isairradiatak plstahtimeSur t her
s are .used,. thr oughput is inmproved and the | aser

since th | ur al gasr be A
beans catﬁ‘3 Et@g%?qrit ‘?é‘ﬁﬂrﬁlmf Fr‘&ﬁ’f%‘t‘@d?e fifeqtions evBoaiTrisrtnce mpeel dP4 | aser
beams ara?ud‘fﬁ@ S%?%%?\%bpgg@%g&}d(?ﬁgil I S0 iélssgxﬁng% ﬁ%aanl asers, and rmy

be al so torne I'ng aser beam oscCl ohe |l aser. s

Furthsr, the nerbe iidehfafsle B M sdnse,NAE plidl 186k bGP caPBE dlp not

(particul arly limted if this nunber is equal to or greater than 2.

( Enbodi redantingly imadiateddodhbeutistraetl04a Hewroer, a$ shown imBigidbngflactivigt i ve
i0 be described with reference to Figs. 6 to 9. A

i b il ]
gﬁt:)glt ?aﬁg %%Eﬁﬁ%ewseg Wihsespestctgi @ changy P vhedpcidant apgle ofrfhe daset keampor ti on
having anfbitsle #iTadfithiR 5 SR URAEABAMRLE e AliPof BE gfq?@tlgggggg{q {2 e¢

active matrix subs or convenrence. % 400
formed Ghe Ghm8 SorSHC it RRARMMEP VMRS {he & eghﬁﬁe?lc@@ﬂgﬁiimm baposilicate
glass is used in this enbodinent. The substtate 400 y 1s be a quartz :
substasatAs stevai ini Eign13uthe laset Beanaisnitidentstolthé imidiatiig ficaiwitiete ramst r at e,
whi ch has_an_insulating filmon the surface. The substrate 400 may be a

pl asti c %W athlo Fdefarenasdis cavsed undess decidenti light wid heflentetk lightpero thes si ng
tenperature in i s.epbodiment. Next, a prinmary fil.m401 havi an

i nsul at ifﬁ*gefF‘?‘ﬁ #tgﬁﬁwsﬁgeé’ﬁ ?‘@gﬁpﬂﬁf{f dyW£hWr%“ltpE%° CEs Pidac FRgSHAteang a

si l'i con ;oxyiyd fladl§ tqé th{lch&ss 08 5 BBl B6r @%ﬁtﬂeae%teﬁ%celtﬂe tlﬂ%k?lc%golf

enbodi ment, a two-layer structure Is use or € primary tilm .

However the séinideGdubier B ResmiARe thixertBe ahitkidh Cof Behbdvel SubsiieChiol S the
insulating filmitself, or at least two | ayers are stacked. As a first ‘
| ayer3oofintetfereped isgaysed ifl the #2idenbargld is @patantiya 4ir indideft dogledPdaistydng or med 10
to 200 nm (preferably 50 to 100 nm thjck by using SiH4, NH3 and NZO as a
reaction gas in.accordance with the plfasma CVD nethod. In zs this

enbodi nent; a silicon oxynitride film 40la (conpositional ratio: Si = 32 %
O=27 % N.= 24 %and H="17 %9 was formed with a thickness of 50 nm
Next, as a second |ayer of the primary film 401, a silicon oxynitride film
4016 is formed with a thickness of 50 to 200 nm (preferably 100 to 150 nm

A IS N o . o A I~




is Wien a crystalline sem conductor filmis produced in accordance with the
| aser crystallization nethod, the pul se oscillation type or the continuous
light-emtting type of excinmer |aser, Ar laser, Kr |aser, YAG |aser, YVCa
| aser, YLF |aser, YA103 |aser, glass laser, ruby |aser, alexandrite |aser,
Ti: sapphire laser or the |like may be applied. Wen these types of |aser
are used, a nethod is preferable whereby |aser zo light emtted froma

| aser osg‘i'él_w is gathered in rectangul ar shape or elliptic shape by
optical sysfe élnd is irradiated to a sem conductor film A condition of

t he cryst-_QJ._LgI%ﬁhi(wyz‘ifj)? properly selected by executors. In this enbodi nent,
a anor phous silicon filmwth a thickness of 55 nmis fornmed by plasnma CVD
nmet hod. Nhamnlycuoy pitafdréntatis @nsédwhed f or ned by optical systemzs as shown in
Figs. |, 3 or Fig. 4 by using a second hernetic of continuous ‘

i ght-e@?tﬁ%glﬂg )-of YV04 | aser, whereby forming the crystalline silicon

Ry A e S e S
L g
it MO n i g welk.

S A A S L L ST S0 T 5
(2, St o it 10 ™

| nsul ating filiithis ditodirhBit'sRod, hd PRt thlc Bad¥ %Al heoddBud iR Yie”
~insulating filmcontaining other silicon may be use a5 a single Sfayer or
as a | amspifinted byt using plueal lasers)\and) nevyste dlsofor@ei 8§ dividiRg the U&8Hbednts | S
formed by mixing Tetraethyl Othosilicate (TEOCS) and Oz by plasnma CVD
met hod, SRfHlated;fEom oae haser e Futhers theanwabati afilaser hearhs isewt dindtedgodbsey e of

40. Pa, rate erature .of 300 to 400 C and hi gh frequency (13.56
MHz) po&a\'?é‘?@eOEQF?V“@%f‘%ﬁﬁdg‘f&‘%nW Hip'S aﬁ'éfrahﬁ‘!mﬁfﬁr?&aﬂl itAGr grealgydhan, 500 C

t heregfter can give good characteristics to the silicon oxide filmis
produced in this way as a gate insulating film Next, a first conductive
film 408, whi dferé,stheOcabe of QRysallitdticnkos ﬁ&ds@jﬁ&ﬁﬁ@ﬂ)rcﬁlﬁﬂ‘éﬁﬁlFVﬁcﬁia{nm 409,
which is 100 to 400 nmthick, is stacked on the gate insulating film 407.

I n this Badaiingemthod mdllfhe sxpleiaducWhes fhel lasetOBeanvrisreictadipted fHatkef i | m wi t h
a thick of 30 r and.the second conductive frim409 forned by a Wfilm
Zo Wit hggafcﬁflg'kci Is gﬂg‘f %W@ﬁ%tﬁ‘fé‘r‘%&t ataiey 2 melingssate and jis cpgledeidpy usi ng
Ta t ar gehlidi ; iag.in re . ini itrogen. The W
I o A AT T L T R e G AL
can be beamed tyvedhelioralea GYDhavhdlffg WO butRastRly hevald 4aa e afddF6) - In
(_pOth cases, the use of the gate el ectrode needs |ow resistance. Therefore,

t he resicelpdiang selidified with itharpassagreof tiatel 3ls@@xists. WBRorlyra teipertuiEhe | ow

resistance.of .the Wfilm can. be achieyed by increasing the size of the
Biin e the

crystal G gy the Semiconductoy filmqradaraysial sraimisgerosmonlang of

| pUr i Ty RAGER C rystallization is inhibited, which
rai ses the resi %%t%ﬁcée}_. &liclg%?g)l%%l %/(pﬁ?a(rfl t%{ % Sé?in;%‘ﬂp rﬂ%nﬁ ?ar H &R #h is
formed Bymictie FheltleefricAlchaRichemtibs b Y TRTIRaRMdtinkd 6F WsingYsulh a s?a?99 % W
target and by taking the prevention so of intrusion”of |rrpur|ty)7 roma
vapor?s pBege inlardhagnel Horrhingraréo ard impioned aapaled aperdting chanatdgicatangn. Thus,
the resi IL'\fjt of 9 to 20 pS2cm can be achieved. Wile, in this

enbodi nfﬁi‘@ 1 # peraiconducins devige can bornlag gnprovethN Sines thiws is patticdladynduct i ve

111 508 U, UGN, B Bobnd 38 o WS, OB Bl S 6,
o0, e, b QAL TTRAREL She OO Pl B SRR o3 L5 T

constituent. Alternatively, a sem co S a po ystalline
si | i condifédtiont o which an inpurity el ement such as phosphorus is doped, can
be used. An AgPdCu alloy may be used. A conbination of the first conductive
fil % ormed bl sach antdendiptiggrmetifod inused) thédassebeamd camibd iadsol sficentlyn f or ned
by a Wfilm a conbination of the firggt io conductive filmformed by a
titan nitride (TiN) and the second conductive filmforned by a Wfilm a
conbi nation of the first conductive filmformed by a tantalumnitride (TaN)
filmand the second conductive filmfornmed by an A1 film or a conbination
of the first conductive filmforned by a tantalumnitride (TaN) film and
the second conductive filmformed by a Cu filmis possible. is Next, masks

A A PN 2 A o - -, T ) o . r




of RF (13.56 MHz) power is supplied to a coil type electrode by 1 Pa
pressure in order to generate plasma and then to performetching for anount
30 seconds. 20 Wof RF (13.56 MHz) power is also supplied to a substrate
side (test sanple stage) and substantially negative self bias voltage is
applied. Under the second etching s condition where CF4 and Clz are m xed,
both Wfilmand TaN filmwere etched to the sane degree. In order to etch
wi t hout | eaving a residue on the gate insulating fihn, the etching tinme may
be i ncr dgadigted lo theobirag @rree substratehe Hurther, wherh they spmisoadudterg filmhisn t he
formof t mask nmade. of resist is appropriate, the foymof,the ends of the
first aﬁ&ygfﬂlézc?é)é’omﬁgﬁﬁﬁ 38‘5}? ¢ 3%9%4%5 IEPSGPQSW%}%@ 'OBnttE;\?)é‘Fr@’(To?‘ﬁ-}cfﬂfdue to
the eff ; i ag e uhs t i de. angl e of
t he tapgggdﬁivéé%]?%ér)llcl sta{%r%lg %ga%ugi,a fng%c%] u%st%i @eh{agfgri %c&%ﬁhﬂ in a
first f@urthes ehd eleoBital\Bhalictéristics F thOETHT mdnufRRfer by ity gboved the
~ second conductive |ayers (first conductive |ayers 417a to 422a and second
conduét semicopguntorfilmpare dmpRRbd andthewphrating charasterigios hind eelipbilite sbihag.
Ref erence pnuneral 416 is ate is insulating film In the gate insulating
film 4185MiAn %BFCG%E?%QOH?P’{OH@-H rst conductive layers 417 to 422 is

et ched by abo S as to forma thinper atea. t, ;,second
etching pr ocezﬁs-l?3 ﬁ]gesltegt ghegre B @ﬁéVthﬁguat%oy%%Wqﬁﬁ{}%&@ ﬁ%&%%%*“epe‘gi st (Fig.
6C) . Hef@thectétail By Zh A HbSEmMBAS shisBh btigwet ch the Wfilm sel ectively. zo
Then, second conductive |layers 428b to 433b are forned by the second
et ching processing. On the other hand, the first conductive layers 417a to
422a arf nﬁ;[) etched very much, and conductive |ayers 428 to 433 in the

( secorid Bwhedimentsdr ned. " First dopi ng processing is performed without

renovin de of resist and | ow density of inpurity elenent, which
gi ves nﬁ%é&@grqfﬂe sem conductor |ayer, is zs added. The dopi ng processing

my be per for fpthid SmBSARLAANGReribd for sfifiih 1) iARBLAG (R Aot
ion-inplanting nmethod. The ion dopi rrlg msltggé ?s %#ﬁg me u%n%feﬂréglgscondi tion

- in the tothe sulistrhtexwillbe3expiaiedbylBiny Figg. 1204, 2he1sanel%er ati ng vol tage of 40
to 80 keV In this enbodi ment, the ion doping nethod is perfornmed under a

Eondi L ionin Eﬁfgl @fdéépbfrallia@rbemoqé?w%imd 19%8 shosiened m thaghwdkidage of 60
VT - ' i ' 15 ,
ypi oo AekB P dead s i, Yo b, TUES andRoonies T ity A 04 <

used. | 03dvhaitARPollibR% SRR bV ah YA Rat2bh it ?mﬂagiﬁéé.ormgg@fsks Por

the n-type doping inpurity el enent. erefore, 1npurity areas 0 427

are for tefbrinra latee bsahfhaainggnreiliyiticabshiape or é\fﬂcdt_h'nr%g&iﬁe shigiRi cidarl TRUfatihy el ement
in the density range of 1 x 101$ to 1 x 10Z/c are added to the Inpurity
areas 4fgey ® ggatipgrmayheruseds kY aatage dor thessubstratekis moveddy andivectios ks 434a

to 434c_,made of .resist are far . Then, second dopjnhg processing is

ger for %@“@&%?f%ﬁ“‘gﬁ‘gﬁgfﬁaﬂ@ge&%ﬂﬁq H@ﬂ%ﬂ %B’rﬁdllf’égfl I tirgrtiog shown hte first
aopl &g i I . r ition in
( the dosgj; g%‘f&%ﬁiéq%ﬁl 3 toogiwgﬂ@gfg%l cﬁé g%ﬁ“%‘ﬂ%&%%%c@%% i negﬁlv@ﬁpgge of 60
to 120 $ubbtrate. t Whedald lifhdRition @F ShdBsertR@mSA R\ direction shown by reference

numeral 108 is terminated, the stage (or the substrate) is moved in a direction shown

by reference numeral 107. The laser beam can be irradiated in the direction shown by
reference numeral 106 if the stage (or the substrate) is moved in the direction shown by
25 reference numeral 108 while the laser beam is irradiated. The laser beam is irradiated
to the entire substrate face by repeating these movements. Fig. 2A shows a situation

in which the laser beam is irradiated to the entire substrate face at this time.
In another moving method of the stage (or the substrate), the stage (or the
substrate) may be also moved in the direction shown by reference numeral 107 after

- 30 the stage (or the substrate) is moved in the direction shown by reference numeral 106
14 : _




conductive |layers 428b to 432b are used as nmasks against the inpurity

el ement. Doping is perforned such that the inpurity elenent can be added to
t he sem conductor |ayer at- the bottom of the tapered portion of the first
conductive layer. Then, third doping processing is perforned by having

| ower accel erating voltage than that in the is second doping processing to
obtain a condition shown in Fig. 7A. The ion doping nmethod is perforned

under a condition,i.n the dose of 1 x 10i5 to 1 x 101~1cn¥ and t he
accel er aﬂ“ﬂés TOVed i tht S’SEFE{OB ‘“’%@B’“klé)vreﬁﬁeﬁﬁfgﬁum%l 48& onbhaisipgntprghecessi ng

and the ' j ' . Nt ype doping.inmpurit I in the
Gensi ty Tnoae) ARy b0 RN 30 BBl bR R e T e ST 1

i mpuri tytier seseal, ot @ngk {ASiheZRubMAte] i V&Y iR BtWn ﬂamebg'ra%gen%@nduct | ve
| ayer. An n-type doping inpurity elenment”in the density range o x 1019
to 5 x | gEng 6 sndulid evbvementaf the ghgel@rshd substgie) intthe dircotion 480y Y1, 444
and 447. Wth proper_ accelerating voltage, the |low density inpurity area
and t ht FrigRnerenenesl 143 are F%Peaﬁega Fign 28 shoyne gitbstiqueinf whivhrtge tldser second

dopi 05858 kg t he third dopi i . Next, aft
ehon g BRSNS il SRS B TR Ao e T A o
f dt i . ' bt st a
o ovess: Ror 1 iy e 248 PR ST Qe s T

el ement plopilitgoblasabdues avdthie sRge (RRES bitatrhR) HaAg nRedconduct i ve type is
added, in a so_sem conductor |ayer, which is an active |ayer of a P-channel
type TFT Fi r st Thelaser beamy dngident| tgythe subistgde iorefBomd aome thesenifaas ofdbk agai nst

t he i npuyi el epent, and the . rity, el nt, givin -type is added so as
(ot ortm Tpatine y B Meker” Piieq G 12 roa i Habhhaving high GestiyHy sadMmseEN ment

t he i Nnpuddnkitv 8 4 . | ying. i.on-dopi ng
met hod usi ngy’di{ %@f’%ﬁﬁ%@ﬁ% sorzhls:t?la.aa'ﬂgg g%ﬂc?%%ﬂéﬂ?%g%%ﬁgg hd¥’ﬂ"8gﬁ L@"

pr ocessi togyretdne tierlectsd lightofroth ittty fr&ﬂ[ﬁté&&o@iﬁuﬂ&ﬁﬁﬂﬁ@?@hioﬂz TcosligPver ed by
- masks 450a to 450c made of resist. Thorough the first to the third doping
pr ocessi Wefer isiedrsplatadun thef dagnfer $02 althalwhdhe canding svatetdedott itlusieatdd infthd he

i npurity,areas 4iﬁ ancl. 434. Dorpi ngg a‘rgocessi ng i s performed such that the
densi ty BEVEESy pdhe SoRling watptpieyShte the femperaie pithe dampen §09 fom beimgz 1

at onms{sC nBisl r okl els Jar.e cause en they function
as thes g‘%ﬁ?@ﬁ?‘%ﬂ?’%ﬁﬂ’gﬁﬁ Ot-fﬁﬂé@lgﬁ glaﬁ& ?iég%oﬁ“%gtlhfehep‘faé%ﬁﬂgﬁﬁ@?ﬂf%ri ty

areas arwith essped to onliyhige RESTIRRMAOI b Wut iPHNES SrefdrSEIP Gfrhh 2l With IeE'éé&HQJ‘ t he
processes above. Next, the nasks 450a to 450c made of Tesist are renoved

and a fiather lpser bedmas/H¥ibi $0%casul ating film 461 is formed thereon. The first
interlayer insyl ting_f'Jm\}'ﬁm ma\élb_e an insul atg;g film100 to 200 nm
thi ck cont ai ni‘NyS YT Bohie- JRi When ther igeident anglgphthedaseybenmt i shanged,

tteri . ' | et , .si.licon. itride film 150 nmthick
e or e uY ot At R R PRl 0 RBCIPRY Rt 1580 e PR m 461 1o
not | domiangls tof thdplusl 1hsee Besnty B thel el | s st '&Eéiralﬂfel fo\%et A RkideAS Yl ati ng

fi.lmzo containing silicon in a single layer or in a |lam nated structure.
"~ Next anglss of wrpliml fiser. bea@s to hemangle ppoddiag i mipimsmpealfosiretledivity.ecover
the cr_ya{ al line «;C;gar?(:t eristic of the sem conductor layers and to activate
the i npdt % §'se pasteraplentoqeny the incident smglensuchdhatco shangeon teflgetivityThes heat i ng
pr ocessi Y er {Qr hernal, anneal i.n t hod i ng_an. anneal i ng

fur nace.“ﬂ%{égtqﬁ'er%%ftg%g Igﬂ?lctetg it ?fgﬁy hﬁ&h{‘}gmﬁéﬂa‘gaﬁé frpqiivgdndexpspher e
of nitrofeie VitshateNRAQKY YBRRBRAR LY offrath itaBf! r@&b¥n0: 1 ppm
or below, at 400 to 700 C, typlﬁgal I ;995? ggﬁdﬂﬁﬁ%g{% %\.{\érﬁﬁﬁfﬁﬁsﬁgd Igdi ment ,

t he aetangei on processing is performed through thermal processing at 550 C

for four hours, In addition to the thernmal annealing nethod, |aser
anneal i ng net H&4s.df thedgser beame isaradiataddaltherspbstrataotlic (438 bennt hoddg they 30 be

appl i ed Alternatively, the heating processing may be perfornmed before
the fi rg?%? SCEEY é@%?g?%}salﬂaﬂﬁl?% ﬁorﬁtthsung%a‘? tmab@&spr Rprem can Wer i ng ,
mat er i ahnifSoMl§ Srehdiated. It is also possible to obtain the semiconductor film having a

crystal grain close to that of a monocrystal. Further, since the plural laser beams are

30 used, throughput is improved and the laser beams can be efficiently irradiated.
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sensitive to heat, the activation processing is preferably perforned after
an inter-layer insulating film(insulating filmcontaining silicon as its
mai n -constituent such as silicon s nitride filn for protecting the wirings
i ke this enbodiment. After the heating processing (thermal processing at
300 to 550 C for one to 12 hours) is perforned, hydrogenation can be
performed. This process term nates the dangling bond of the sem conductor

| ayer with hyd ained in the first interlayer insulating film 461.

The sem conduc{‘g&'%n%fﬁc}&r‘]‘}i@ﬁ% He plyel dasenbeams are upesya Hveayst, ¢ shown i st ence
f the fj i j l.ati;ng. fil Al pat i ,.the h ti
may be i i AbAT LEUE100ARY B diiingly Pige Sl ettt ST Dineat | ng
i i [N 0 t 0 to 450
processi g gﬁrﬁrlas%} HesR e wa&aloeélngleﬁgﬁy?rue t Ogé%@ﬂlupﬂgﬁ\%gf@o% A00 to

Cfor 1 to 12 hours: Wen lNaser anneal I s use t he "activation

processi sijmwil asEig. [1Dgtite Isershivain exilexed om basRiera) ¥AGvided &y beandesi rably
irradiated_after the hydrogenation is perforned. Next, a second interlayer
i nsul at i #Rdittery klas b5 by eteeandynay bieradsaysntite plunalubser beamsrb@br i Rirther, then or gani ¢

insulatin terjal ,is farnmed. on the first interlayer_ insylating film 461.

inthi s BB Soter SeAmSdr FO SRedi™R hidenbyg oot rebiculambobnged 1 Bipur s 7o

f ormed, Wiyé‘%ﬁgg&rﬁéﬁe&ﬂa&? 1000 cp, preferably 40 to 200 cp and which
ns and pr

has depressi o ections forned on the surface. In this enbodi nent,
in order to priaveiy edibddifent, @hd Selistia isehorR6MANy aRhRFddawRd thd fildhi g film
havi ng projections and depressions (not shown) on the surface is forned.
Thus, t hangle of ¢be ilases beant Hecisel dysammagitob meith oesptitetos thef adatrate. t he

pi xel zs..electrode. .|n order_to obtajn an effect of |ight dispersion by
(form My HRwe p‘ﬁsé‘g‘i‘%ﬂé 30{)\5*61'&5%‘{% #E bgpmite theabpyesubshatempay by alsg

| ect : ' ' Ie be - der .t h i xel electrode. |
Thi s, casa b Eitng, ROl P uBile blTihe A5 PRy e B Bk for |

f or mi ng koribonthl diféugion. t he projecting portion can be fornmed wi thout any
increase in the nunber of steps. The projecting portion may be so provided
as necessary on the substrate in the pixel area except for wrings and the
TF T 26 ortion.._Accordingly, projections and depressions can be forned
on the s met 2 he pi xel el ectrode al ong the projections and depressions

formed on the qgﬁ] f: in ieng. filmcaverin he .proj ecting -
porti %n. A terl;f\ia |Isve yo?mf]%g’ g e@%thg& ifﬁggﬁdé@é‘g%ﬁghir%t faﬁ‘a '%aﬁ% fi%rﬂ dray be a
i1 m hawirgtion perbbfittaiad dissubaesie will b Ricdlaidd By yhk #fg Be i xel el ectrode
is formed, projections and depressions are form%g 0 tghe surface by ,
per f or mi ng an Budeskrpgreams s 0s,utt0bad 10e bbdiltdtyd Eroetheskasd-iblsasitengdtdyod and
et chi ng ,tglgd. Prefer abli/ bi preventing mrror reflection and by
di sper sicgfgn ¢al densesy1i2ag p12b, 1h2c iinthe shed sidecditestions andds chinged dlase3 to 467
el ectri n ' to inpurity.atreas, respectively, are io forned in a
Gt bt ng B, FRATGEN, Dok Ohdy TR B Ll RECEF SR 5 ey R Op 1
1 ani nat iingdiatidg fhdel MM drlerdtd Fhekne i | al | oy

Q;j | mof Al and Ti )e W th ract hi ckness%?pfg(%%gnﬁn%%ﬁ]g?géhﬁ@%éaﬁégﬁéeg} 'an t he

wo- | ay gectaigulatshape bntn iaydibingfaoea payap miy bebsede Of the stari (ate pad

i ncl udi ng thr%e, or nore |l ayers. The materials of the wirings are not
| i mi t ed SEbstite) dmoved i dirgstigmshewn byaeferencn gumaral HO6ftbe faser tpani eanf or i ng

A0 Coeofafdal b dBeBlich S5 B RRLASE HAer oA SMRE! Sl b ¥ 2

incident angle of the laser beam to the substrate. When the irradiation of the laser
25 beam in the direction shown by reference numeral 106 is terminated, the stage (or the
s_ubst:ratc) is moved in a direction shown by reference numeral 107. The laser beam
can be irradiated in the direction shown by reference numeral 106 if the stage (or the
substrate) is moved in the direction shown by reference numeral 108 while Athe laser

beam is irradiated. The laser beam is irradiated to the entire substrate face by

30 repeating these movements. '
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filmis formed (Fig. 8). In a pixel portion 507, a pixel electrode 470, a

gate wiring 469 and a connecting el ectrode 468 are fornmed. Source W rings

(a lam nate of layers 433a and 433b) are electrically connected with a

pi xel TFT by the connecting el ectrode 468. zo The gate wiring 469 is

electrically connected with a gate el ectrode of the pixel TFT A pixel

el ectrode 470 is electrically connected with a drain region of the pixel
ixel ele tro? 470 is electrically connected with a

TFT Furtherm)r?11 tf}ﬁl{)j e

semi conduct or a8 PFLROYIngRGod ot dhe slage kot aesubsirate)n theastageoforfhe
capaci t OkghsHgR! | e e NOR | kent.reflectivity_such as a
film contlziaisni n?gh%? oe]r ai%\% as ?tnzlt%glﬁl#%%ﬂﬁ:&?ﬁg te er%]lpf}t'ﬂglcfao{_rﬁbﬁa#tgrfi Imis
used f or thehutagei (o thecdubstiate)die mohRd ih theé Bir&tioR ¥howH By FefednBY nGink&Yibg 506
having a CM36 circuit including an n-channel TFT 561 and a p-channel TFT
502 and andhisghelieddh therdirgtion showin biieclpienet nyumeral 108, 5Frihaw itgstigeqopi xel TFT
504 and [bge %tor%ge cijpa itor 505 can be fornmed on the sane substrate.

Thus, &n VEatERatnay 0estli moxed in he dirpationcshownbyTraferaneshamenl 16T 501 of
t he dri vj j.rcUj 6. a,.channel, forped area 27 437, a | density

i mpur i tybg‘%egi%ggjvgl\l}g% g?);a)t?l%gdl\r/ﬁc 10 showi, Egtregeém?ﬁcf"i"%m aﬁﬂér a‘lfg\é\ié‘? whi ch
construcimevemedlfn @b diRetieRsRowh ¥t fefdEnde Gln el £5R areaﬁﬂefﬂ N 98, f0IST LYy
impurity area 452 functioning as fhe source region or the %raln regi on. The
p-type cofhenbindIEk plogalitpofilasgr beBdfienistloes nal AGahbRI Whil &) irkdiatfirpC hannel

TFT 501, ich are s _connected by an el ectrode 466, has a channel forned
area 440N &w_ra'érﬁ%}mqﬁ lasep beaoes andrthe staga(or thecwbgirite)gnasmoial. sour ce 1 egi on
205" DTN T8 B Bt BB S R e B e S T
of tho. gar o i Waohiel 3bicRarKEdh i5on: MFingd e, F\s6lle BRUSHME! 55 10"

f unct i ontihagneident himes o i rategi light das & had difkidice 88itR outhi€oPileahselal 504 of
t he pi xel, portion has a channel fornmed area 446, a |l ow density inmpurity

ar ea 445°1aBEerdR fEauenate th destmictar ofet aod,rdde ThédEforg giroisplaord 14 B gh

regr on DT 3 gE i ma e e nE i st Yooy B atbe Fgrur 1y

el emept are adgpd #end F ﬁﬁ)ﬂﬁlﬁ NGt i,oni as_one el ectrode
of the storage capaci t%f&é%%&gr e st%(?g)g%gﬁg'%g%&f glre %%B?dgn?%ﬁ”ﬂ%&heby an

el ect r odamaerieagy diatributibn lig yreddiatdd 28 tansitd@AR)soahsk Mo IS PRAHUSHYe | ayer by
using the insulating film416 as a dielectric. The pixel structure in this
enbodi metiforslyirfagdisdacd Jlacther, fitais possjbie to abtdie alsemidondudtor Ails hacieghet ween

pi xel elct;gstta( odes ?nd tt hl(fﬁt%gds of the pixel electrodes can zo overlap with
the sourt v%/igr?lﬁgf Wb §irﬂ‘é‘.lqcﬁ§t%1 abWihek since. the-plpraldases bpama arcop vi ew
erbod: ms s YRIEAAET Biprb 2 A BlPlabnl o3 BE RIS RAEEH, B ng

par t soi renftiogimeri/tht pludal 14seb beditdark iub&d, Hutmay Be Fis8 os@ILd sﬁmggmo a
(_g,tacti onal view taken along a broken line A-A" in Fig. 9. A broken line B-B
in Fig. l&ess apdmayshsorlse formed byedividing theviasaw eakesscilatagfreambomekagr) i ne B- B

in Fig. (9..1t should be noted that this exanple can be conmbined with an
one 019 F%rther, the number OF laser beams is not limited to thr;Bc, but is not particularly limited Y

if this number is equal to or greater than 2.

25 [Embodiment 3]

In this embodiment, a method for irradiating the laser beam from the direction
perpendicular to the substrate by using plural lasers having the rod shape of a slab type
will be explained by using Fig, 4.

The laser beams 120a, 120b, 120c oscillated from the laser is shortened in the

30 longitudinal direction and the transversal direction by convex lenses 122a, 122b, 122¢.
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enbodiments 1 to 3 freely. [Enbodi nent 5] so This enbodi nent expl ai ns,
bel ow, a process to nmanufacture a reflection type 2% l'iquid crystal

di splay device fromthe active matrix substrate made in the fourth
enbodi ment, using Fig. 10. First, after obtaining an active matrix
substrate in the state of Fig. 8 according to the- fourth enbodi nent, an
orientation film567 is fornmed at | east on the pixel s electrodes 470 on

the actiyge matrix su rate of Fig. 8 and subjected to a rubbing process.

| nci dentiﬁsgﬁsqrn Rt 3%%&9?1?4%[8?‘3 %plr ¢¥indrigals lgpsasn 423 193bedRdg il’brtﬁﬁ‘ il m567,
an organj | g I sin filmis pa r form

o0, Or S2NIheARRA dehieis B RELH hod SRR SR bRTIARL B8R IO |
spaci ng. hivean whict@nglANeape dIn SP&eATiRing fhck) aﬁleoﬂfef]%‘% LURET bGRACe" S,
may be distributed over the entire surface of 10 the substrate. Then, a
count er kaviieg amekiptiéd shapeporepectdigulihsimpe ancml ionilagng @R[ a grilingdddy and a
planarizing film573 are forned on a counter substrate 569. A shade portion

i s forelf Bipdov &k theptagson theetnbsate) isngovesy i a Bitectiondshowl be refetencs ng | ayer

571 toge \ nwhil e, .the shade portiaqn may be forped b rtl

over | agplghjr}\"g&%l &@@ @‘,g: Faser iy ams g‘l“h &t I&ﬂ’(ﬂ{e. B %&rEEBP%rSHE\jnI%S/g%?mFgF this
nbodi - : . - f ' ordi ngly,

T B morel MRFUithost ChahERE 1pe Mkat do P or (B LB BEHT 46 BB Ly S0 ot

there i sWaenekdirtaligiadd the ldseabtarh e tigagirbtionasowh sy, et fim&at69 and
the pixel electrode 470, the gap between the gate wiring 469 and the
connect i Wi§ is édermnivated, derclasmdeamdan he igadiatod imterditeetion siuvet by ngehect r ode

468 and the pi I.f | e tro((’j?e 470, 1n this egbodi ment. were bonded t oget her
(the sl?bsﬂ%?@sihgy g}ersj i (9 thersubstgate) is mpved jo adissgtiomshowmby &iai@nesy porti on
havi . . . . ' . | ¢ to-be- shadi
por t 1 on TR R €'mRY B LRSS St B HrbAREr Bl OSSR he -

shadi ng Ipser heann ig Srritiatedg Fhd RBrRLIOR iBhdRRUADIRE ch@eubsttitt BRYtLy Or M ng a
shadi ng | ayer such as a black mask, thereby enabling to reduce thé nunber

of '~ pr ocd6Reasing thespmosementnt er el ectrode 576 of a transparent conductive

filmis formed on the planarizing film573 at |least in the pixel portion.
An ori ent at i on®f {F 8V gixgefﬁ%& r@gmﬁvﬁf‘gﬂc K Bt ybstrate).f theestage (e theount er

subst fsatsGnéanie) Sy 66 bRE hdved UL uBRR AH9% 5 tefé¥nce numeral 107 after

the stage (or the substrate) is moved in the direction shown by reference numeral 106
and is moved in the direction shown by reference numeral 108. Further, the stage (or
the substrate) may be also moved in the direction shown by reference numeral 107
after the movément in the direction shown by reference | numeral 106 and the
20 movement in the direction shown by reference numeral 108 are repeaied. On the
other hand, the plurality of laser beams themselves may be moved while irradiating,
and both the plurality of laser beams and the stage (or the substrate) may moved. |
The laser beam incident to the substrate is reflected on the surface of the
substrate, and becomes so-called return light returned along the same optical path as
25 the incident time. This return light has a bad influence on the output of the laser, a
change in frequency, the destruction of a rod, etc. Therefore, an isolator 111 is
' preferably arranged to remove this return light and stabilize the oscillation of the laser.
Thus, if the laser beam is irradiated to the substrate, the laser beam having the
same energy distribution is irradiated to the substrate so that the laser beam can be

30 uniformly irradiated. Further, it is possible to obtain a semiconductor film having a
18




Then, the active matrix substrate formed with the pixel portion and driving
circuit and the counter substrate are bonded together by a seal nenber 568.
The seal menber 568 is mixed with filler so that the filler and the

col umar spacers bond together the two substrates through an even spacing.
Thereafter, a liquid crystal s material 575 is poured between the
substrates, and conpletely sealed by a sealant (not shown). The liquid

crystal mat rlial. 575 be._a known ljiquid crystal material. In this
manner , &1y Cloge E’H&’@? Pt t“?oé‘ﬁc‘iyﬂﬁle | Fuither sincp shaplugl dasenbeamsaree shown

manner . _ . . Ly e
o a i daged MroRBRaER vl Gnd e Mo RRMGS Ko bOSRERby Hadi Lok gy
shown) i smibodicest, o Mul 14sBebdasGRe Hed! biURS) bk oskiiBied mﬁgg{m bonded

by a known technique. The liquid crystal display device ured as
ment i onedasetsoemd ingy fhamisocturmed by disiding the daver bemnd ustitlatefliftom bay ilaer, a
crystal grajn of a large grain size. Therefore, it is possible to obtain
enough? o%@l’tg?‘”t 'E‘@ ngpberettlaser bearss imot hgdied tethirehibpt isyot mrtcyladliniited y st al

di spl ay j nyf act.ured as, ahove can be used as a display a portion for
~an el ect %ﬁﬁ?g’%’&%&‘?&ﬁ%% R %?ﬂ%ﬁ’ém%' nds. Incidentally, this enbodiment can
be freely conbined with the enbodinents 1 to 4. [Enbodinent 6] zo This
enbodi ment expl ains an exanple of a light-emtting device nanufactured by
usi ng t hgEmpbediment 4lnvention. In this specification, the light-emtting
device refers, generally, to the display panel having light-emtting

el enents f or nel Bis eanbodbsentaa methed|of tndvsfasbuingtanecivbemtrat substrede wilt over

mb t he displ dul e. hayi I t ed t he di spl | .
(et adhe B AgrorBrb iR afbedir 2 Fisg S0 enth sibskale on whigha GMIOSLRHG &
(1 nci ddhe d Pt P {2 Ty o8 Yhiyer GMEPURHY an
ol aatr cOyBpAmEph Rl £ PR IRt DERHE AR IRE Satte SLBE N RacogR0L N 19, "

the el ecfarmkedmgetseBralted fctive gRdtiit setmaUbchmehisdes the |ight em ssion
(fluorescent light) upon returning fromthe singlet-excited state to the

ground state aRestiohell] & guhstrate 400 ommehb glso swhsas! hagint) barpsilicate plasni ng f r om
the tri pl%als-lexci teg stﬁte tQ sq the ground state, including ?f% or both of
|i ght enf&}BRHnugHboropilicalg;slass i3 used; i this smbogdimenty e The jehsiate 0 mae

Dr vt de o 8 BB AR AL Ml SIS AR R BASRE i O0
i tht enhdst dmnpstlagey filrd odothe suffh@Ct TR Jub¥@ite 400 RyE6E aGlastic substrate
g Coe having heat resistance, which withstands a processing temperature in this embodiment.
| Next, a primary film 401 having an insulating film such as silicon oxide film,
silicon nitride film, and a silicon oxyitride film is formed on the substrate 400. In this
20 embodiment, a two-layer structure is used for the primary film 401. However, a
structure may be used where a single layer film, which is the insulating film itself, or at
least two layers are stacked. As a first layer of the primary film 401, a silicon
oxynitride film 401a is formed 10 to 200 nm (preferably 50 to 100 nm) thick by using
SiH4, NH;3 and N;O as a reaction gas in accordance with the plasma CVD method. In
25 this embodiment, a silicon oxynitride film 401a (compositional ratio: Si = 32 %, O =
27 %, N = 24 % and H = 17 %) was formed with a thickness of 50 nm. Next, as a
second layer of the primary film 401, a silicon oxynitride film 401b is formed with a
thickness of 50 to 200 nm (preferably 100 to 150 nm) by using SiH, and N>O as a
reaction gas in accordance with the plasma CVD method. In this embodiment, a

30  silicon oxynitride film 401b (compositional ratio: Si = 32 %, 0 =59 %,N =7 % and H
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injection layer, a hole transporting |layer, an electron transporting | ayer,
etc. A basic s structure of an light emtting elenent is a | am nate of an
anode layer, a light emtting layer, and a cathode |ayer layered in this
order. The basic structure can be nodified into a |am nate of an anode

| ayer, a hole injection layer, a light emtting |ayer, and a cathode | ayer
| ayered in this order, or a |lam nate of an anode |ayer, a hole injection

| ayer, a lLight emtting | ayer, an electron transporting |ayer, and a

cat hode T 1s fopnedayith pthickness of 19000@.. Fig. 11 is a sectional view of a

| i ght-em i i f, t.hi nmbodi o Fi g. 1, h W hi TFT 603
o e o £ AN e fodatiB By S R 205 e Bemeon e mrimanativ PR 505 of
Fig. 8. Mseﬂi&aﬂ&&torgﬁﬂpﬁ ik SR aqﬁﬂk@%gbk 98 (£&o %ﬁe@gﬁggg%f@ it is

satisfactory to refer e explanation on n-channe

I nci dent6iinim), byed phislitgi kinbws resthed! (iR s itk §futtdrinl kv dgapevas dloar e for.med
with two channel regions, it is possible to use a single gate structure

for med iindhplasraa dRdRneEthod)yi dkheortha seniigdneugat dilstt isuctysmbizEdrbyethsayi t h

t hree. Thet;ﬂ[!'i ving cjr uié provi ded on the substrate 700 is formed by using
the CVOS™¥H %ﬁtt"ﬂo'?leﬁ’éz f ceBrseedfucddition tedhe dassr rgystaltizatiop method,on” of t he
struct Urgp I

TET 501 Oty lnokih Libs G SOE RGN (erkiy ShslotaafiR B3RO Ao R G ot 15 of
a si ngl dugatearsichligg Midtheinkal cBysPISSith tndifodiREnPa AR bEARAl BodiilEl Ure or a

triple gate structure. Meanwhile, the wrings 1 and 703 serve a§ source
Wi ri ngs the crystallgmben)otanche esedhi Pettdrhingvik iperfgmrdRom shedotilsiaed chystalling.
Meanwhile, ,a wiring 704 serves as_ a zs wiring to electrically connect

( bet weln SEREOBER: 1 #gesigd fomm in prdes o form the sgnsinonductondayets 4@tong TFT
while t I .as_a wring to electrical connect between the
dr :'B.i n wqpﬁwgﬁyggeé]g%n? ﬁéet&gr%é]innnﬂag\éw?eohng?m?rﬁgowetﬂb:‘ﬁ?‘?fjéﬁﬁ fhed d0Gtally, a
curr ent cyllleniddnbubiBet £t 6OREJstRlink SeR%onlificefy HANN Aty 2@l Fi 0. 8

Consequent |y, concerning the explanation of the structure, 1t

sat i sf asemiopnductorefibn may bhe eomppamalt sepiicadutioe fiimChanne hn HorpRAs
Incidentally, 31 al t hough this enbodinent is of a single gate structure,
it is pSTEGtBIesuEh agabamogBony siliepm germanivox filime or a triple gate structure.

(cor respondi ng i & Bisfing Safighicr e i Produesioin fscrrinon yoisthgn | |
el ect r ot 6y BRI Rbe Lo by BRTRERESH hde ob Bloihu Sl GfTL L Y

bei ng overlaid a pixel electr current con anwhi | e,
r ef er entypenofnexcither7lhderj Ar daser, Xl 1842 MA® def, HNVOE 143kr, &YLF laser, YAIO;

laser, glass laser, tuby laser, alexandrite laser, Ti: sapphire laser or the like may be

applied. When these types of laser are used, a method is preferable whereby laser

~ 20 light emitted from a laser oscillator is gathered in rectangular shape or elliptic shape by

| optical system and is irradiated to a semiconductor film. A condition of the
crystallization is properly selected by executors.

In this embodiment, a amorphous silicon film with a thickness of 55 nm is

formed by plasma CVD method. Then crystallization is performed by optical system

25 as shown in Figs. 1, 3 or Fig. 4 by using a second hermetic of continuous light-emitting

type of YVOy laser, whereby forming the crystalline silicon film. According to a

patterning process of the crystalline silicon film using a photolithography method, the

semiconductor layers 402 to 406 are formed.
After the semiconductor layers 402 to 406 are formed, a small amount of

3 impurity element (boron or phosphorus) may be doped in order to control a threshold
20 '




light-emtting elenment) formed by a transparent conductive filin. As the
transparent conductive filmcan be used a conpound of indiumoxide and tin
oxi de, a compound of ro indiumoxide and zinc oxide, zinc oxide, tin oxide
or .indium oxide, or otherwise my be used a transparent conductive film as
above added with gallium The pixel electrode 711 is forned on a planar
interlayer insulating film710 prior to formng the wirings. In this
enbodi nment , ik i ry inmportant to planarize the step due to the TFT by
using a pPUAY ﬂ?ﬁﬁéffiln17lo made of resin. Alight-enitting layer to be

formed rs late S i NQ...eX mely. smal |l i.n thickness, possibly
causes poor |i gﬁ%ﬂt’)g%%%slﬁ%lﬁﬁg@%&@ﬁ%w 1%3% g??@é“’d?""&“%t% Yefﬂéggr“aﬁ% y, it

i s desir gdfobkfled’ OMiedeatP iaBking i M, 0g A Rl X6l o ode so
that a Ii gr?t -Zm’ tti ngg\ﬂ | ayer lcén beﬂﬁsntggn%fs)b’éﬁ%ﬁg%gé@sug%? i gﬁe%%ter
form ng 15@nmithickgentadiing silié6 in cbajaticevith ipfashlCD rdtheeMputtBrifig 9. 20
11. The bank 712 may be fornmed by patterning an insulating filmor organic
resi n ¥imsthodnt I thin gmehadimen, ajsikicoa exyndtide Silmo {cobf@sttiondlotatiomSi =

I nci dent @} |y, ~b th 12 i i nsul ati fil caution, t b
Dl 0 10 o A o0 ot Nox ot PR RAMTEA THEEDOSHIG B 5 e &8

enbodi ne -8 i o] l.,particle to i.nsu] ati ng
filmas ﬁf‘:ﬁﬁ*{i‘g‘?’?&ﬁ’ mf%?%%%gw %%O%Zsﬁ\{qﬁ%trlgb%} rgfé‘E ulgﬁlﬁﬁtl?geglﬂgtlf \?P{y and
suppr esslimfled ¢s v sificen okysitritfel Gilnebat b isdulafing! fins B6MaiRirEdS8er $ill€oRddi tion
.amount of carbon or netal particle may be adjusted to provide a resistivity
of 1 x 1W8ybpusedas pGingichyer prashdaaimatedistructifi$ to 1 x 101o S2m). A
light-emtti ng‘Q} aﬁer 7.3 is forned on the pixel electrode 711.
(Incid&ntal Iy, MER ot gligeng oxide s vty ifofse fonmed) by mixing rhstraptih

Corars oPMpoiaRs ERORRIL TR bty B TnfiRhd VR AReubty bpfer L0t

enbodi MegiindithontwiliREcifor] SHesIR] G40 B, 2%6bIRte REPRRANG. BF 860 footiqﬁﬁd]ﬁﬁf: ent
material by the deposition process. Specifically, this is a l'amnation
st nct ur ehighieqeensy (bppe Min) pavardeasitynef (.Sub6)8 W/tm?. prihensaannealéng hi ckness
of 20 nm l e i %ecti ng .layer and a tris-8-qyuinolinolato alumnums’

h
conpl ex E_t‘?{fq_?gso 04 nfphersabiedcaneive o rebaracteristiesetss thef siliemexids fim
i ght-: e?rﬁm&giﬂ ﬁﬁ?@%%ﬁ%ﬁ?{iﬂ%rgﬁ@%ggi?ﬂsy on |ight can be controlled by

addi ng uorescen “qui nacridone, perylerie or DCM, to
Al q3. However ,Néxfea figst %Gﬁdt{wv@ﬁ%ﬂmﬂﬁ, whichs Qﬁfwﬁbﬁ o #HREg %HHFA second
g g

el ectrol um nescent material to be used for a light-emtting l'ayer and not

necessardongudtiveifiled4@® whicls is 100 fos400onmahickf Bodtavkyd oa the paledntulghiz emi tting

| ayer (layer for |jght enm ssion and carrier novenent therefore) by freely
fiin407 g

conbi ni -this; gmbasimenty the, fisst eondugtive film 981 formed bayaeTal fidman

el ect r on,,dqnj ' I r. For. exanpl e, althou in i s odj t was
o1 ot Of Dl SELe PR o Sl B MR oMl NGl Tod B TR
el ectnolwif HefoeRss MBI A dithrd facdke@d TR TN kAR f&%&ﬁaﬁguﬂ A Ghrgel o | S
possible to use an internmediate rs nolecular welght o gangc

‘el ect r olperforme spetixringpinen atmosphete boighiniip ©iGUka. VEHeOW! filki @ fRirfcd by

el ectrol um nescent material. In addition, an aggregate of an organic
conpoundSgi ¥h taigrt stonparfasmy, sputgring.m Aljerpatiysdy, tiy can rbeaformgd hogtheamathi ch has

nmol ecul g&itY 0Q.or less, .or organi Lectrol um nescent material which
has a ng‘géuq]eg{rm%ﬁgf'ﬁ tingstan he ﬁ‘i‘%“%r%- I é‘sgmgscaécsi Hheesserti the &2igol ecul ar
wei ght ; i ter-Lal. i { eCh f i iLan. As an
el o o Toandls RhPEMBINE (PRretke TR Ehdly & oW AR ARk off

¢( PEDOT)

mat erz alpQdni ocbelowe Thé oW ARist@Rde B EHECWUIE BAVE SR |b¥/tiﬁér9ﬁ?x?g“§|
filmprovided in a thickness of 20 nmas a hole injection |ayer by spin
coat i ngSHetafdhe antal gramaphBoykemewhemyhe Né flAPSYntding m Jargeviresht tdfer eon i n
a thicknpness.of 1arplgli}oxi tely 100 nmas a light-em tting |ayer. zs _
| nci dent™BPYSEY ¢ n?‘{fggﬁseo’ﬁfﬂe?n# srystallization &y inbilyitads Whielt raisesethgavel engt h

f ' i.gh . COl. .bl b | dre ively.
Neanwni ‘9468 ALERTAgR i kb Gymielis e it & Pt By 6 ShuBhBr con © ¥
car bi dendetodafkig lﬁgl; pRAty: (puFif SIY. 99999 ?\Zﬁlg%é? fand Iﬂgrtﬂané {Hee}ﬁg\llerﬂﬁoll ayer.

These orgz_ani ¢ electrol um hescent materia i norgani ¢ mat'erials can be a
knowao nef éntiwsion of impurity from a vapor phase during the film forming into special
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so Next, a cathode 714 of a conductive filmis provided on the
light-emtting 33 | ayer 713. In this enbodi nent, as the conductive film
is used an alloy filmof alumnumand lithium A known MgAg film (all oy
filmof magnesium and silver) nay be used. As the cathode nmaterial nay be
used a conductive filmof an elenent belonging to the periodic-table group
1 or 2, or a conductive filmadded with such an s elenent. A light-emtting
el ement 715.1s conp ted‘é%t a.time having formed up to the cat hode 714.

| nci dent SPISIEETRUQR- | i1 gws theresistivity ofl TodnQam cpreberchisveflers to a di ode

f d wth el . elect . ' 711 i - eml.Lt. 713 d
cat hode 714, *r e S RRRUHARTHE) it Gonducyd SpnAbs i RN AEEHS n such a
manner t secondBbmiuelive SRY 809 tW, theghte ﬁéﬁlfu&i&é&ﬁn hRITRIAE. 7&@51 ﬁ}?iﬁﬁnﬁ’@ﬁ?i vation

film716 is fornmed by an insulating filmincluding a car m a silicon
nitride b¢ farmed by i dlément selettet] deno T dw, il Mo, ANCw BhadNEBr hpaRdyat i Ng
filmin a single |layer or a conbined Ilamnation. In such a case, it is

pr ef ery etategal, 98 2 cPmpoydy pustesisl copfrining dhe plemaent zasr s pevisi comstitoentf i | m | t
IS effecmtﬁl&ﬁoluse a.carbpon .'kl n% articuyl ar Ig/ .DLC_(di amond-1i ke carbon)
Fiim TreERe ey i schgmsiclop fimetuch S alieriudiiine sliben kR de which amge of

from r oofmdue il e it Qver the

i ght - eni e ’ﬁ%g{%‘?&'{r Suchas HlRkpibhys BXfoped n 1€ B8R Ne%‘r’n%rﬁ?’ﬁgj,“ R 11| m
havi ng_abehiigd. bAoedmbrigatitiul efcthe fdstoygedtive Gt foHRBd 855 fhGnnh g tting
I'ayer 713 from zo oxidizing. Consequently, prevented is the problem of

oxi dat i ctdi thet speond gandustive tiilny fomyedr by 23 Widilimq tombinatibmwif ndye st :
process. t he 717 is provided on the ssivation film

F , .. menb
(716 18 isERAICINE S SkmbBY = i3 mirgle (TRD skihe seavme comduetivs édmagmade an

ul {ravi ahieh +0 i 8 coh®Hafipn o hoGRE LERHIOAT. K ALVLEE, LISl & spbst ance

havi ng a“zs hygroscopi c effect or an antl oxi da inthis

embodi ne(ThIN) fitm ahb eheaxeonid bidaetive fifin $Setbdi vy # 41 ARS, &thé&ﬁﬁhﬁion%w tz

substrate or plastic substrate (including a'plastic film avi ng carbon
films (phefsstaemgudtivenfilm-forked bgrbdantdlivini nigidd (Fadfilm antethbakebomslur f aces

t hereof. Thu eted is a |ight-emtting device having a structure as
shown iﬁoﬁabciivggﬁﬁpn?ﬁfﬂ?%ﬁflémn%PPWW%\ ef]gecti ve to con?i nuously carry
out, i thout r o) i t:he .34 . rocess .o forma ssivation
film 1\%6 af t erﬁétxg’?l?n'gsn% %ltd_l;g)n%% Whﬁy()fl}-g?lﬁgl?sé“%Bﬁ?}gflgﬁogﬁpg%ﬁ’é&g‘?cﬁgfeof a
nul ti - clfermbal, ané iRsteetdifg pivckdsify 8 GREGRYed {HEre%Hthdr§’é}’ ﬂ%ltnt;' elddrbAR"

devel opnent it is possible to continuously carry out the process up to
bondi ng,2ad gdvings. ndhedirstztding\proeessing ie perfsenddouideesift and Secbid Elthfgnanner

n- channel &'F.Ts Q,l,cﬁ%-ch mre], TFTs 602, a switching TFT (n-(:_hannelg TFT) 603
and a cGPPURPRS EHier SB)TF e plish gihére proditigwdn ohis kmbedipwnt ds go 70

Tt oot TRikeivey CEpIe il Gery Sy andto dse CRYadd Ay bid a8t bilRtig Y

C 20 gas, whose amount of gases are 25/25/10 (sccm), respectively. 500 W of RF (13.56

MHz) power was supplied to a coil type electrode by 1 Pa pressure in order to generate
plasma and then to perform etching. Here, a dry etching device using ICP (Model
E645-[0ICP) manufactured by Matsushita Electric Industrial Co., Ltd was used. 150
W of RF (13.56 MHz) power was also supplied to a substrate side (test sample stage)
25 and substantially negative self-bias voltage was applied. The W film was etched
under the first etching condition so as to obtain the end of the first conductive layer in

a tapered form. |
After that, the first etching condition is shifted to the second etching condition
without removing the masks 410 to 415 made of rcsist. Then, CF; and Cl; are used as

30 etching gases. The ratio of the amounts of flowing gasses is 30/30 (sccm). 500 W
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overl apped wth the gate el ectrode through an insulating film it is
possible to forman io n-channel TFT resistive to the deterioration
resulting fromhot-carrier effect. Consequently, a reliable light-emtting
device can be realized. Meanwhile, this enbodi nent shows only the
configuration of the pixel portion and driving circuit. However, according
to the manufacturing process in the enbodi nent, besides these, it is
possible to formon the same insulating nenber such is logic circuits as a
si gnal diof & @A-56iMHBa) power ipsupplied vea reil tyrerelapedaby drPagmpisifeiie brded
y-correctiaon circrit or the like, Furthernore, a nmenory or m croprocessor

can be f &P FEWTAE R4S ang then o poriormeriching for)ampnt 3fiseqondy; R Weef BF t he

enbodi e 1 t; up to al.ing, (or encapsul atjon) for
ot ect e The ) MR B SRR B b Sb8ls Mie Mot T SBabARAI 1y, ¢ he
r ef er enc eubstmialy Snépatide | giifhiss vbltagd s Chfddas yi{h@dsecﬁhg-etfyﬁﬁ%i S a top
view showi ng a state done up to sealing of the light-emtting el enents

whi | e Fi gondiigh iwders CBcaridofalare/iniaed] bdth W ditn iddeTa Glm ivverdb@hedldAhe

Ref erence nur&reral 801 designated by the dotted line is a source driving
circuit, S¥BB 9aEES pinirdenier sichy withat Baving agrssidue on vhegate iinselting film,

addi ti Oné‘%cr&&ﬁﬁffﬁn@?}b“ga&%ﬁ%&%%#bfﬁ%éﬁl%%\é% menber, reference nuneral 902

is afir sea a 903 is a second seal nenber.
An encapsul at i gNHFeERT bidhin deSsi i L NS] surrounded by the
seal nenber 902. | ncident aglqj;z/? rg?%’%}rl\%gﬂlﬁﬁfbng{rla?dé%%{aggmfﬂ%or ir?lsgs(?t%

t ransni t apprepuaia|th¢ forimeofshe emfs Wi tieckidsOari 15O 86c©Rd SohdticAde RiyEcWid indAL and
gate driving circuit 807, to receive a video 35 signal or clock signal

(from ah fapered Hopn dyedophe ffect; ofcthe thjasovdtage appliesk toetheafubstrapesside £The nal .

I nci dent gl | | t hou only FPC i s own herein, the FPC nay be attached
with a pfg?%%(ga%ﬁ E‘Pﬂgglﬂ?ﬁ%‘ ’(SF;\%B‘P 4§' !r;]re Thygn codpctive F?Q’eﬁe‘ﬂ'ké 427 i
descri pt figs foRg! mde =P sedn it Vi;ce i ody but al so
such a devi cfgﬁiﬁnﬁgh%ng?gt‘gﬁgua@?ggﬁggc Qe‘é‘]?{]t“%ﬁ‘ﬂ'ﬁg% olgyeﬁ/\@.nﬁr\&%t%gcg | anati on

i s made cmdubiiveshgtisqfiest cohduitiveNeyerdW1HSi018250 £hd Jedbnd ThRIRIFELayBOr i 0N
806 and the gate driving circuit 807 are forned on the substrate”700. The

pi xel poft it 493b) thsoygh the dirsti et¢hing progesing y Referprocahuncalctisiisal gati ng a
curren trol .TFT 604 and a pixel electrode 711 electrically connected to
a dr ai”tn ‘5’%@?@‘%& .f‘Tm- i g“ i}éﬂaﬁm lingl,latmse%&at@%ramrﬁg nef cevgred do7ihe Sisor ned
usi Ng a EMIScidie 19 ' i i f n-channel. TFT 601 and a
p- channel TF'I!WE?OI%&%%QE?# 3?2%4@%@?%1"%&%&025& P8fe af%f fgrm gdRinler on anode
of a lightaemtting el ement. Meanwhil e, banks 712 are fornmed on the both

ends of the pixel electrode 711. On the pixel electrode 711, a
| i ght - emi t ti ngN$xysacord gtching raoesating depetictmed vatHoughdmaiig fnaslg madee! enment

are forngd .'I'th@:.ca‘%god 714 e[r(\é/es also as a wiring coomon to all the
pixel s and ¥Fettsi Cat| 3{"6‘% 209 Qzrage pped tostch fhedy film selestivelpct i on

i ri ks, K ; h ' ded.in the pixel ti 806
and oot e gt v naCcroRurvg el 28 SR8 ¥ B oyl bk Rofd Pl 6 20

Neanwhi | rocessingy eOn IRNGHEr IRAY, the fRAERILEYe IRer AFh 1§ 22950? B MBEL 2

Incidentally, a resin-filmspacer may be provided in order to secure
spaci ng & e and condictive hayols d28 9043 hincthe becohd §dvin eifbiniddg el ements. An
encapsul ati on 1;ratgri,al 717 is filled inside the first seal nmenber 902.

I nci dent al |y, “tHbOPRIPE Prosssyngisriseiormed withguickeawying mesks markstfiresist 717
pref er abl¥ 1448 %%nﬁ@%ﬁmﬁ)ﬁﬁ{ynelcnl\l/gﬁp \\;'v\mcheg’ivés QEty];Jtla to }hessgl?lliconductor layer, is

25 added. The doping processing may be performed in accordance with the ion-doping

method or the ion-implanting method. The ion doping method is performed under 2
condition in the dose of 1 x 10" t0 5 x 10"/cm? and the accelerating voltage of 40 to
80 keV. In this embodiment, the jon doping method is performed under a condition in
the dose of 1.5 x 10”/cm? and the accelerating voltage of 60 keV. The n-type doping

30 impurity element may be Group 15 elements, typically phosphorus (P) or arsenic (As).
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zs menber 902 is preferably of a material to transmt water.and oxygen to a
possible | ess extent. Furthernore, the encapsul ation material 717 may
contain a substance having a hygroscopic effect or an anti oxi dant effect.
The encapsul ation material 717 covering the light-emtting el enments serves
al so as an adhesive to bond the cover nenber 901. Meanwhile, in this

enbodi nent, so as a material for the plastic substrate 90la form ng the
cover nepper 901 can be used, 36 FRP (Fi bergl ass-Rei nforced Pl astics),
PVF ( pol YTsnphosphomsi(Bhis usgghl eln thiseiage sheesondnctiverlgyers RS o33 fanctién er

bondi ng ver er 901 by usi.ng.an encapsul ation material 717, a
second s é%ﬁm?ﬁrgsnﬁjé rtﬁ%g%y? % 8%9'5% i)‘{‘HB'L’ngoel%fEe‘{to %gq;gﬁorﬁ, HEWPYHeasas 33 &0 s
(exposed4zpksf N | i Z. For the,second seal
tenber 643 meofthedin oRpRAREATHhAMR: ATk R (e M) B 503" W (1
t he abovthesdensiof tinge obyt 2no¥pwul ati0MctNgrel ddabd 1@ HHet i '[p%atfhl%ﬁmﬁ g N the

encapsul ation material 717, the light-emtting el enents can be conpletely
shi el ded43f-omthe outside. It is possible to prevent the int rusi on, from
t he external, ro substance, such as water or oxygen, which

t he u )
accel erates t hghﬂﬁt“é*}s %PéﬁdF&% Iesisti ane r9mejed. Bew tagske 4B4ay tor 334prmgc,ie af reliable
l'i ght - emj.tij Qg i.Ge b ined. The .light-emtt] device
maguf ac'?} S%%{dg%sﬂﬁnéfﬁ i one‘%"a%g(\g/)ntezlt ?ép ?%@f?‘?&?%q%yeﬁgﬂﬁi ggs‘b‘“’mgcg'ﬁ&ﬁ’ct or film
havi ng aaccel¢sfia ai e i i - OF € 1t s LSy ible to
ving eftial volEagd tin tal 86 1n%§'fﬂs§ﬂ%ﬁgn%§g:§:re$sg .al;[;qe. lohsd(%ﬁr?'

obt ai n enough operatronal characteristic a ity. liquid

rs crystmethdd sppaforviedivodemmentidititinlinghle dssealfave 108no he: usedmdsna tgi spl ay
portion for an electronic ag&l iance in various kinds. Incidentally, this
(eﬁbodi‘“ne"r??eleﬁ‘ﬂ“%e"‘fl?"’gél of 68nis A28 k¥ h Inhéhee dbpiaiz nprocessingt dhel. segend

[ Enbodi T, r nt_ i,payention can be used in_ various el ectro-optical
devi ces ag!tul'?d\yg ir%g?lgi‘gﬁt%y{poe4 lﬁﬂfcd usqd, 8y amasks agpinst (he, pUrity Glementopt & i x

‘type |1 IDopigETsforfemee Yikchhatht inffurllR blemnt Ui aath RMMBXelRbhiflor ThAL 1.

t he present 1nvention can be inplenent n all ctroni C equi pnents

i nt egr atlayervit tthe botgore|cfche tepepidi wationl o Peafirs? soktRictice la/kr. diBRhaHIOr t i Ons
t hereof., As such e] ectronic equi g&ent, there are pointed out a video
caner a, 9OPHIEHPEESSE IR Pﬁf,ff”anqﬂrqh[ ing loveertaseaddemtiog voltigsphary thag G e t ype

P e T TR R e
PSOI](.SE r Iﬁl_ﬁ(ﬁo«% {)sii%ﬁfg?lﬁg?] gﬁq%r!aa\' %&gdiigéaﬁr@{fe&sgfof tlQ?f(?s W1y fﬂlﬁlgglvmanc\ HIGFI gs. 13A
accelerating voltage of 50 to 100 keV., Through the second doping processing and the |
third doping processing, an n-type doping impurity element in the density range of 1 x
10" t0 5 x 10"cm® is added to the low density impurity areas 436, 442 and 448,
( 20 which overlap with the first conductive layer. -~ An n-type doping impurity element in
the dcnsity range of 1 x 10" to 5 x 1021/01'1‘.13 is added to the high density impurity areas
435, 441, 444 and 447.
With proper accelerating voltage, the low density impurity area and the high
density impurity area can be formed by performing the second doping processing and
25 the third doping processing once.
Next, after removing masks made of resist, new masks 450a to 450c made of
resist are formed to perform the fourth doping processing. Through the fourth doping |
processing, impurity areas 453, 454, 459 and 460, to which an impurity element
doping a conductive type opposite to the one conductive type is éddcd, in a

50 semiconductor layer, which is an active layer of a P-channel type TFI. First
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Fig. 13A shows a personal conputer including a main body 3001, an inage

i nput portion 3002, a display portion 3003, a keyboard 3004 and the I|iKke.
The present invention can be applied to the display portion 3003. Fig. 13B
shows a video canera including a main body 3101, a display portion s 3102,
a voice input portion 3103, operation switches 3104, a battery 3105, an

i mage receiving portion 3106 and the |ike. The present invention can be
applied to éhe,displa portion 3102. Fig. 13C shows a nobile conputer

i ncl udi nFORIBRNVE layses A 28ada 4328 wravsechasyorsk amiBROR, impnritynalereenteae theng
portion %&%gﬁtaneoeegaLLon sxﬁtchs a%%f, a display ro portion 3205 and the
i ke. The Hrateslement SIYing P-Euns e adiled saqag do ¢ foemqimepiTlty #6s iBnthg205.
Fig. 13Dgha Qe t di [ i ng..a_nai 0] di spl ay
portion 3302,W§rgflmgr m pgrr't ?igﬁllg%%gb%ﬁlghpﬁ%uﬂ ug'.ty e %Srsggg%tﬁé?r?\l}gﬁgpon can
be appl i et foomed &y dpplyiyiopdobingma8OR usihs dfi RIS | using a
record nedi um reco?gg‘g%ﬁth p?élgram; (her%idnﬁjé)??ngg(, referrg?){ooﬁglghgecord
medi unj itk faythrippingnpiionessivgy tie4emicanddetoplayyr fomting the3d-0Rannel TPTaker

portion 3403, E recorégq medi ggn 3404, an operation switchs 3405 and the |ike.
The pl ay&PVEELEY BopKs 03t 4p0s madeef resisti hprouzh the fipshéo theitbirddoping r ecor d
medi um a c i .G 20 novie a carry o anme,or Internet. Zo
The. pr eobrer s R EEAEME of el teliGsTs BREiP cish g e Aoruiy amsn SH o, 137
shows a dig@i4sal DepRpaproessigiid perfofid sRA0Whap 20 deid)! Ph: hPn 3502,
an eye contact por?iiﬁg?\p 3503,gc:pg)reat0i on gvm tcr?es SgS%I@aélﬂO#%egﬁéﬁedé i Ving
portion {mpurity|dlers¢ntatiede and10¥aol3 kel0*Theory/aae M bbihv&8hd. OMTHRANHE

appl i ed tobﬁ%? di splay portion 3502. zs Fig. 14A shows a front type

pr oj ed? oPIIOIRLHE FusEd v snethey Sinctignap tiensousgomgion andrtbe drais 0egiomdf t he
like. Th ase| ﬁﬁ_v' ention can be applied to the liquid crystal display
devi ce aﬁlc?qgﬁ%ﬁ%lr Circuit formng a part of the projection equipnment 3601.
Fig. 14B showshipurR{farday e Rirfic8Gh e dAGLoLE '

proj ection equilgprren?agﬂoz a mrror 63703%6@]12%{gaﬁ?,%ﬁgg}r?&ag%b]l@e. The
present thepeedessss abare. so be applied to the liquid crystal display device

and another circuit form ng@a part of the 38  projection equipnment 3702.
Further, Fig. Xa% the masks doPastediale madn of resish e remogedsand cfitst intedayehe

projecti ' 3601 angd 3702 in Eig. 14A and Fig. 14B. The projection
equi p?r%n#ﬂglgg% ﬁﬁg%f iognﬁéc:ﬂ?ﬁof’ut g‘ge E‘?QéntFﬁ@WF insylatiag filpgr46danaxhet em
3801, m & fHsBlating film 100 to 200 nm thick containing silicon, which is formed by plasma

S

CVD method or sputtering method. In this embodiment, silicon oxynitride film 150

nm thick is formed by plasma CVD method. The first interlayer insulating fitm 461

is not limited to the silicon oxynitride film but may be the other insulating film
20 containing silicon in a single layer or in a laminated structure.

Next, as shown in Fig. 7C, thermal processing is performed to recover the
crystalline characteristic of the semiconductor layers and to activate thc impurity
element added to each of the semiconductor layer. The heating processing is
performed by thermal anncaling method using an annealing fumace. The thermal

25 annealing method may be performed in an atmosphere of nitrogen with the oxygen
density of 1 ppm or below, preferably 0.1 ppm or below, at 400 to 700 °C, typically at
500 to 550 °C. In this embodiment, the activation processing is performed through
thermal procgssing at 550 °C for four hours. In addition to the thermal annealing

method, laser annealing method or rapid thermal annealing method (RTA method) may

30 be applied. 25




s 3802, and 3804 through 3806, a dichroic mrror 3803, a prism 3807, a
liquid crystal display device 3808, a phase difference plate 3809 and a
proj ection optical system 3810. The projection optical system 3810 is
constituted by an optical systemincluding a projection |ens. Al though this
enbodi mrent shows an exanple of three plates type, this enbodinment is not
particularly limted thereto but may be of, for io exanple, a single plate
type. Further, person of executing this enbodi nent may pertinently provide
an optical syst¥ierativplyadhe heating paocebsing may fhiel perfierwied gbaforpokimr ifizstt i on

opt i cai - SUERAeh QT RCHIS e HrRet hyGenyeen mpavRg masTil mADells & vi ew
showi ng agn I 4L & t. ' a source.optical .system 3801
T Fig TaCATR MRl ML bofethhe RrereRly AelRCTB0RTY BB cysiom
3801 is dwsohiting dilredingylating ilrh @6AteinSsiicorPas itsOhhin SOt Fend Sich assikgnar r ays

3813 and 38l 4, a polarization conversion elenment 3815 and a focusing |ens
3816. FumitHde filphier progevting the wiringplike dis smbddimeahbown in Fig. 14D is only an
exanple and this exanple is not particularly limted thereto. For exanple,
a person of zo/MKEEGI5HE Rraceesinmthermal pragpssieg el 3ol SH0 @ firdmeda opt i cal

t i cal fi.| m hayi Lari zation function,
£ Pt or T2R0%) RbeABRNEE hy0f§2BarPa con By BoiRTR”  Piif pinC e rminales oo o
optical aysliam béieyahe REASELAB: U8d NG R} G6 A g?xﬁt}ﬁ%\é@ ﬂ]”%h'éi flrst 14,

there is_shown a case of using a transm ssion t ectro-optical device
and an e)deérpiyer dfsulpirigy ifibg 46h r Ghkesdmioonduch? RlyectdaR- BPtHydaleefayd ce and a
light-emtti devjce are not illustrated. Fig. fSA shows a cel |l ul ar phone

(i ncl ud? nfFeardiess pIgbe gxistrage of theofirsy inferlpyar ipsratingnfiz®02Altematiwedy, dhé nput
“portion -di spl rtion.3904,. an operation swtches 3905, an '
ant enna ggfggg%nﬁggté E‘%ﬁ%@&% y Srrogg'éﬂ‘toni WﬁﬁtqygFP&?arf’XB’éedaBblpfaéﬁlai 8T di spl ay
portion BQG4 Sﬁ&:eEsi' inlABatalMR¥Reré chRhi i y ncl udi ng
a mai n body %f 01, :l%% di spl aif/ﬁ%o?@?oﬁgﬂgbg?%?%@?‘Ségragg(@?g&%%i um
4004, an°@fmerlabil@hosmit ch 400S, an antenna 4006 and the |ike. The present
invention can be applied to display portions 4002 and 4003. Fig. 15C shows
a display i ncm@m@sar sraeAlingrpthod 03 used fou eoactivitimeprad@@ing Alaserdighp| ay
porti the |ike resent. i nventjion can be applied to display
or t1 on St 3s ¥italelfaskt st YARER8irE rRyraohit Efpciale oo b hy ipEenagion I

advant aggefbsmp@rticularly in the case of large screen formation and is
advant ageous in the display having a diagonal |ength of 10 inch or nore

(particul arly,N&dq, a schndintérbiye) inshlatib@ Sl BN RS byo£ thord e NPT
applying the present invention is ro extrenely widé and is applicable to

el ect r orfPRICER P AtZaBIC iasulatingemptesialiis. foTined einetbe ifiisti inteslgyérpinguiatimf  t he

pr esent 'ﬂnvgﬁii Oﬂtt an_be j.npl ement eﬁ_ by freely conmbined with the structures

in Enbodi ments 10t'gissem ‘Ehﬁ’ﬁﬂ’ﬁﬁrﬂa I¢ fesiny Hlm fyith a thiskressof 1. umedshod for
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“Usi ng Fidgpre&€ons and projections formed on the surface.

In this embodiment, in order to prevent mirror reflection, a second infcrlayer
insulating film having projections and depressions (not shown) on the surface is
formed. Thus, the projections and depressions are formed on the surface of the pixel

25 electrode. In order to obtain an effect of light dispersion by forming the depressions
and projections on the surface of the pixel electrode, a projecting portion may be
formed uader the pixel electrode. In this case, the projecting portion can be formed
by using the same mask for forming a TFT. Thus, the prcjjecting portion can be
formed without any increase in the number of steps. The projecting portion may be

30 provided as necessary on the substrate in the pixel area except for wn'mgs and the TFT
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In Fig. 20, a substrate 200, |aser beans 220a, 220b, reflected |lights 230a,
230b, a first reflecting plate 240 and a second reflecting plate 250 are
shown: Further, zo reference nunerals 106, 107 and 108 desi gnate novi ng
directions of the substrate. The |aser beam 220a is incident to the
substrate and is then transmtted through the substrate and is reflected on
the first reflecting plate 240 and is again incident to the substrate. This
| aser beam is described as reflected |light 230a. The reflected |ight 230a

i s refl e@PEPIy Acrerdingdy piojestionscanidndensessions ican deSobsed ab dhalsubeiafn. zs

Simlarl r, beam 220b is.incident to the substrate and i s then
t r ansni t%{heedb #taglr ‘lolg‘éﬁ’dﬁ?g" gtpr’%lf‘ét,mnﬁr?&gicgpﬁﬁlpﬁme%?“tthﬁesﬂ@%@frﬂéf | ecting
pl at e 24@nduthtinb ¢S e [ .This | aser beamis described as
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can be akdfctisiemtlbedispitsifg tsFledbd Mol Me WBRGlesd d}s%l%eaggé{r ces. However, when
no | aser beans are overlapped in the'irradi ated substrate, the sane |aser

li ght source ni¥irihgs 4430 46Fadectficallyhioanentingdb iR piritytahes, fe@;lﬁdcﬁ%l&,ne&e plate is
arran edfi n parallel wth the substrate, but may be also slantingly
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Fig. 21, filn sUbghe _%&2, | aser beans 21l1a, 211b, 211c, 211d, reflected

| i ghts 214a, 214b, 4c, 214d and a reflecting plate 213 are shown.

Ref erence numeinak pikél6portifil F07d al @fketietdctioas e470D\i pale C?varﬁgt 469Sn@fa t he
substrate. The |l aser beam 21la is incident to the Substrate and is then

t r ansni t$988CHRESleprodn 468 grsformed.  Sowsce winimgs (e d4reihatznoft lagers dBBeand ng pl at e

213 and j i n.i.hcident zs to the substrate. This |aser beamis described
as refl e%%gzg% éﬁ%ﬁlﬁ@a@“ﬁgtepa‘?@ AR 1Py thejcornerbng elestiode 468bst r at e

and 13 Uitengdé g bo s LRERAly Lhim RSP Sacdbiul e (R E SRR, Lhe

reflecting plate 3 and 1s agdi n 1 nci he™s aser

beam i s Algi icletiods 47@1d eletieidally odtinceibd yith hirkia $85i0R PR The éﬁ&i i nci dent
to the substrate and is then transmtted through the substrate, and is

ref | ect d3HATRGE, thefpiselt ¢legirode 40aisecl@tbeadlydednmectghiwith o eméhdicot he
subst ratlg ‘Erl]i §. | aser beami s d%scr_i bed as .
yer functioning as one electrode forming a storage capacitor. Desirably, a material
having excellent reflectivity such as a film containing Al or Ag as its main constituent

25 or the laminate film is used for the pixel electrode 470.

In this way, the driving circuit 506 having a CMOS circuit including an
n-channel TFT 501 and a p-channel TFT 502 and a n-channel TFT 503, and the pixel
portion 507 having the pixel TFT 504 and the storage capacitor 505 can be formed on
the same substrate. Thus, an active matrix substrate is completed.

30 The n-channel TFT 501 of the driving cifcuit 506 has a channel formed area
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41 reflected |light 214c. The | aser beam 211d is incident to the substrate
and is then transmtted through the substrate, and is reflected on the
reflecting plate 213 and is again incident to the substrate. This |aser
beamis described as reflected |light 214d. The | aser beamis suitably
processed by the cylindrical lens, the isolator, etc. as in the s
enbodinents 1 to 3. Simlar to the enbodinent 1, the substrate is noved and
e.irradiated to the entire substrate face. Thus, if the

the |
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{ can b& obt'ar neee By S IBHEF g I the, ¥&%on of the present invention. zs

(a) It is a si rm tdon manyfact uri ng
process of therf"ﬁllﬁJ % (%?gpgg?is&dg}s‘éslgﬁt@mg gaeslafra |§tf8%fl€deaﬁcgrs)'g§’ zbg’g‘fn havi ng
the sanmedemsity gmpuliisyt dreHutls GOl lside fofaré abdendediae (LDD reEMrg%hpyt can be
inproved. This is particularly effective in the case of sothe large area
subst r atigh gensity purity iaseapifsfuptiéoring fotim sowentegimdor therdrhinl rgiavi ng a
crystal grain close to that. of a&%nocrystal. (e) In addition to
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of operating charact ébrélpstI% clg agggro_}é?%%_ﬁtlr‘lgﬂkt@ét§¥sg’ﬁaeges°§mc t(S’ﬁg@%‘t omPhcdevi ce
can be rstarhpe eapacitolf 305k, fofnddEB 6h eROUbA: PRHiRAS BE ©1y6R4322 anli M8 2b)
semn conduct or device can be realized. 43  WHAT IS CCAIMED IS: 1. "A | aser
i rradi atdndg semisanduetontayerdiyngsing the insulating film 416 as a dielectric.

The pixel structure in this embodiment is arranged such that light can be
blocked in a space between pixel electrodes and the ends of the pixel electrodes can

C 20 overlap with the source wiring without using the black matrix.

Fig. 9 shows a top view of the pixel portion of the active matrix substrate
produced in this embodiment. The same reference numerals are used for the
corresponding parts in Figs. 6A t0 9. A broken line A-A’ in Fig. 8 corresponds to a
sectional view taken along a broken line A-A'in Fig. 9. A broken line B-B' in Fig. 8

25 corresponds to a sectional view taken along a broken line B-B' in Fig. 9.
It should be noted that this cxample can be combined with any one of

embodiments 1 to 3 freely.

fEmbodiment 5]

30 This embodiment explains, below, a process to manufacture a reflection type
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a plurality of lasers; 5 an irradiating face of a substrate slantingly
arranged with respect to a plurality of |aser beans; a plate provided
opposite to the irradiating face; and neans for noving irradiating
positions of the plurality of |aser beans on the irradiating face, 10
wherein each of the plurality of |laser beans is incident to the substrate
and is then transmtted t hrough the substrate and is reflected on the plate
and is a to,the ubs rat e, er irradi ating device
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& () - 81 JB46H 19 PRYS n the substrates, and completely sealed by a sealant (not
shown). The liquid crystal material 575 may be a known liquid crystal material. In
this manner, completed is a reflection type liquid crystal display device shown in Fig,
10. If necessary, the active matrix substrate or counter substrate is divided into a
desired shape. Furthermore, a polarizing plate (not shown) is bonded only on the
( 10 counter substrate. Then, an FPC is bonded by a known technique.
The liquid crystal display device manufactured as mentioned above is
fabricated by using a semiconductor film having a crystal grain of a large grain size.
Therefore, it is possible to obtain enough operating characteristic and good re.liability.
The liquid crystal display device manufactured as above can be used as a display
15 portion for an electronic appliance in various kinds. |

Incidentally, this embodiment can be freely combined with the embodiments 1

to 4.

[Embodiment 6]
-2 This embodiment explains an example of a light-emitting device
manufactured by using the present invention. In this specification, the light-emitting
_ device refers, generally, to the display panel having light-emitting elements formed on
a substrate sealed between the substrate and a cover member, and the display module
having an IC mounted on the display panel. Incidentally, the light emitting element
25 has a layer including an organic compound that electroluminescence caused is obtained
by applying an electric field (light-emitting layer), an anode and a cathode,
Meanwhile, the. eleétrolumincscence in organic compound includes the light emission
(fluorescent light) upon returning from the singlet-excited state to the ground state and
the light emission (phosphordus light) upon retumi;lg from the triplet-excited state to

30 the ground state, including any or both of light emission,
30
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Fig. 11, the switching TFT 603 provided on the substrate 700 is formed by using the

n-channel TFT 503 of Fig. 8. Consequently, concerning the explanation of the
structure, it is satisfactory to refer the explanation on the n-channel TFT 503.

15 Incidentally, although this embodiment is of a double 'gate structure forﬁed
with two channel regions, it is possible to use a single gate structure formed with one
channel region or a triple gate structure formed with three.

The driving circuit provided on the substrate 700 is formed by using the

CMOS circuit of Fig. 8. Consequently, concerning the explanation of the structure, it

. 20 is satisfactory to refer the explanation on the n-channel TFT 501 and p-channei TFT

( 502. . Incidentally, aithough this embodiment is of a single gate structure, it is possible
to use a double gate structure or a triple gate structure.

Meanwhile, the wirings 701 and 703 serve as source wirings of the CMOS

circuit while the wiring 702 as a drain wiring. Meanwhile, a wiring 704 serves as a

25 wiring to electrically connect between the souzrce wiring 708 and the source region of
t.he switching TFT while the wiring 705 serves as a wiring to electrically connect
between the drain wiring 709 and the drain region of the switching TFT.

Incidentally, a current control TFT 604 is formed by using the p-channel TFT
502 of Fig. 8. Consequently, cdnceming the cxplanation‘ of the structure, it is

30 satisfactory to refer to the explanation on the n-channel TFT 502. Incidentally,
31
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- Meanwhile, reference numeral 711 is a pixel electrode (anode of a

light-emitting element) formed by a transparent conductive film. As the transparent
conductive film can be used a compound of indium oxide and tin oxide, a compound of
10 indium oxide and zinc oxide, zinc oxide, tin oxide or indium oxide, or otherwise may
be used a transparent conductive film as above added with gallium. The pixel
electrode 711 is formed on a planar interlayer insulating film 710 prior to forming the
wirings. In this embodiment, it is very important to planarize the step due to the TFT
by using a planarizing film 710 made of resin. A light—emitting layer to be formed
15 later, because being extremely small in thicknesé, possibly causes poor light emission
due to the presence of a step. Accordingly, it is desired to provide planarization prior
to forming a pixel electrode so that a light-emitting layer can be formed as planar as
possible,
After forming the wirings 701 to 707, a bank 712 is formed as shown in Fig,
20 11. The bank 712 may be formed by patterning an insulating film or organic resin
film containing silicon with a thickness of 100 to 400 nm.
Incidentally, because the bank 712 is an insulating film, caution must be paid
to element electrostatic breakdown during deposition. In this embodiment added is a
carbon particle or metal particle to an insulating film as a material for the bank 712,
25 thereby reducing resistivity and suppressing occurrence of static electricity. In such a
case, the addition amount of carbon or metal particle may be adjusted to provide a
resistivity of 1 x 10°to 1 x 10 Qm (preferably 1 x 10° to 1 x 10'° Qm).
A light-emitting layer 713 is formed on the pixel clectrodc 711. Incidentally,
although Fig. 11 shows only one pixel, tﬂis embodiment separately forms

30 light-emitting layers correspondingly to the respective colors of R (red), G (green) and
o 32 '
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quinacridone, perylene or DCML, to Alggs.
However, the foregoing example is an example of organic electroluminescent
material to be used for a light-emitting layer and not necessarily limited to this, It is
10 satisfactory to form a light-emitting layer (layer for light emission and carrier
movement therefore) by frecly combining a light-emitting layer, a chargé transporting
layer and an electron injecting layer. For example, although in this embodiment was
shown the example in which a low molecular weight organic electroluminescent
material is used for a light-emitting layer, it is possible to use an intermediate
15 molecular weight organic electroluminescent material or a high moleculai weight
organic electroluminescent material. In addition, an aggregate of an organic
compound which does not have subliming property, or an aggregate which has
molecularity of 20 or less, or organic electroluminescent material which has a
molecular chain length of 10 um or less is a intermediate molecular weight organic
20 clectrdlumincscent material in this specification. As an example of using a high
molecular weight organic electroluminescent material, it can be a lamination structure
having a polythiophene G’EDOT)' film provided in a thickness of 20 nm as a hole
injection layer by spin coating method and a paraphenylene vinylene (PPV) film
provided thereon in a thickness of approximately 100 nm as a light-emitting layer.
25 Incidentally, if conjugate polymer materials of PPV is used, the wavelength of emitted
light from red color to blue color can be selected respectively. Meanwhile, it is
possible to use an inorganic material such as silicon carbide for an electron .
transporting layer or charge injecting layer. ‘These organic electroluminescent
materials or inorganic materials can be a known material.

30 Next, a cathode 714 of a conductive film is provided on the light-emitting -
33 ' N
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A light-emitting element 715 is completed at a time having formed up to the
cathode 714. Incidentally, the light-emitting element 715 herein refers to a diode
formed with a pixel electrode (anode) 711, a light-emitting layer 713 and a cathode
714,

10 1t is effective to provide a passivation film 716 in such a manner to completely

A .

cover the light-emitting element 715. The passivation film 716 is formed by an

insulating film including a carbon film, a silicon nitride film or a silicon nitride oxide

film, and used is an insulating film in a single layer or a combined lamination.
In such a case, it is preferred to usec a film favorable in coverage as a
15 passivation film. It is effective to use a carbon film, particularly DIL.C (diamond-like
carbonj film. The DLC fih, capable of being deposited in a temperature range of
from room temperature to 100°C or less, can be easily deposited over the

light-emitting layer 713 low in heat resistance. Meanwhile, the DLC film, having a

high blocking effect to oxygen, can suppress the light-emitting layer 713 from

( 20 oxidizing. Consequently, prevented is the problem of oxidation in the light-emitting
| layer 713 during the following seal process.

Furthermore, a seal member 717 is provided on the passivation film 716 to
bond a cover member 718. For the seal member .717 used may be an
ultraviolet-ray-set resin. It is effective to provide therein a substance having a

25 hygroscopic effect or an antioxidant effect. Meanwhile, in this embodiment, for the
cover member 718 used is a glass substrate, quartz substrate or plastic substrate
(including‘a plastic film) having carbon films (preferably diamond-like carbon films)
formed on the both surfaces thereof.

Thus, completed is a light-emitting device having a structure as shown in Fig.

30 11. Incidentally, it is effective to continuously carry out, without release to the air, the
34
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development it is possible to continuously carry out the process up to bonding a cover
member 718, without release to the air.

In this manner, n-channel TFTs 601, p-channel TFTs 602, a switching TFT
(n-channel TFT) 603 and a current control TFT (p-channel TFT) 604 on the substrate
700.

Furthermore, as was explained using Fig. 11, by providing an impurity region
overlapped with the gate electrode through an insulating film, it is possible to form an
n-channel TFT resistive to the deterioration resulting from hot-carrier effect.
Consequently, a reliable light-emitting device can be realized.

Meanwhile, this embodiment shows only the configuration of the pixel
portion and driving circuit. However, according to the manufacturing process in the
embodiment, besides these, it is possible to form on the same insulating member such
logic circuits as a signal division circuit, a D/A converter, an operation amplifier, a
Yy-correction circuit or the like. Furthermore, a memory or microprocessor can be
formed.

Furthermore, explained is a light-emitting device of the embodiment having
done the process up to sealing (or encapsulation) fbr protecting the light-emitting
elements, using Fig. 12. Incidentally, the reference numerals used in Fig. 11 are cited
as required.

Fig. 12A is a top view showing a sfate done up to sealing of the light-emitting
elements while Fig. 12B is a scctional view taken on line C-C' in Fig. 12A.
Reference numeral 801 designated by the dotted line is a source driving circuit, 806 a
pixel portion and 807 a gate driving circuit. In addition, reference numeral 901 is-a
cover member, reference numeral 902 is a first seal member and reference numeral 903
is a second seal member. An encapsulation material 907 is prov1ded at the inside
surrounded by the seal member 902.

Incidentally, reference numeral 904 is a wiring to transmit a signal to be

inputted to a source driving circuit 801 and gate driving circuit 807, to receive a video
35 '
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5 attached with an FPC or PWB.

Next, explanatibn is made on the sectional structure, bjr using Fig. 12B. The
pixel portion 806 and the gatc driving circuit 807 are formed on the substrate 700.
The pixel portion 806 is formed with a plurality of pixels each including a current
control TFT 604 and a pixel electrode 711 electrically connected to a drain thereof.

10 Meanwhile, the gate driving circnit 807 is formed using a CMOS circuit having a
combination of an n-channel TFT 601 and a p-channel TFT 602 (see Fig. 14).

The pixel electrode 711 serves as an anode of a light-emitting element.
Meanwhile, banks 712 are formed on the both ends of the pixel electrode 711. On the
pixel electrode 711, a light-emitting layer 713 and a cathode 714 of a light-emitting

15 element are formed.

The cathode 714 serves also as a wiring common to all the pixels and
electrically connected to the FPC 905 by way of a connection wiring 904.
Furtliermore, all the elements included in the pixel portion 806 and gate driving circuit
807 are covered by the passivation film 71 6.

- 20 _ Meanwhile, a cover member 901 is bonded by the first seal member 902.
| - Incidentally, a resin-film spacer may be provided in order to secure spacing between
the cover member 901 and the light-emitting elements. An encapsulation material
717 is filled inside the first seal member 902. TIncidentally, the first seal member 902
and encapsulation material 717 preferably uses epoxy resin. Meanwhile, the first seal
25 member 902 is preferably of a material to transmit water and oxygen to a possible less
extent. Fﬁrthermore, the encapsulation material 717 may contain a substance having
a hygroscopic effect or an antioxidant effect.
The encapsulation material 717 covering the light-emitting elements serves
also as an adhesive to bond. the cover member 901. Meanwhile, in this embodiment,

30 as a material for the plastic substrate 901a forming the cover member 901 can be used,
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FRP (Fiberglass-Reinforced Plastics), PVF (polyvinyl Fluoride), Myler, polyester or
acryl.
Meanwhile, after bonding the cover member 901 by using an encapsalation
material 717, a second seal member 903 is provided so as to cover the side surface
5 (exposed surface) of the encapsulation material 717. For the second seal member 903
can be used the same material as the first seal member 902.
With the above structure, by encapsulating the light-emitting elements in the
encapsulation material 717, the -light-emit'ting elements can be completely shiclded
from the outside. It is possible to prevent the intrusion, from the external, of the
10 substance, such as water or oxygen, which accelerates the deterioration in the
light-emitting layer. Thus, a reliable light-emitting device can be obtained.
‘The light-emitting device manufactured as mentioned above is fabricated by
using a semiconductor film having a crystal grain of a large grain size. Therefore, it
is possible to obtain erough operational characteristic and good reliability. The liquid
15 crystal display device manufactured as above can be used as a display portion for an
electronic appliance in various kinds,

Incidentally, this embodiment can be freely combined with the embodiments 1

to 4.

( 20 [Embodiment 7}

- The present invention can be used in various electro-optical devices (active
matrix type liquid crystal display device, active matrix type light-emitting device,
active matrix type EC display device). That is, the present invention can be
implemented in all of electronic equipments integrated with the electro-optical display

25 device at display portions thereof.

As such electronic equipment, there are pointed out a video camera, a digital
camera, a projector, a head mount display (goggle type display), a car navigation
system, a car stereo, a personal computer, a portable information terminal (mobile
computer, cellular phone, electronic book or the like) émd the like. Examples of these

30 are shown in Figs. 13A to 13F, 14A to 14D, and 15A to 15C.
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display portion 3102.
Fig. 13C shows a mobile computer including a main body 3201, a camera
portion 3202, an image receiving portion 3203, an operation switchs 3204, a display

10 portion 3205 and the like. The present invention can be applied to the display portion
3205. |

Fig. 13D shows a goggle type display including a main body 3301, a display
portion 3302, an arm portion 3303 and the like. The present invcﬁtion can be applied
to the display portion 3302,

15 Fig. 13E shows a player using a record medium recorded with programs
(hereinafter, referred to as record medium) including a main body 3401, a display
portion 3402, a speaker portion 3403, a record medium 3404, an operation switchs
3405 and the like. The player uses DVD (digital Versatile Disc), CD or the like as the
record medium and can enjoy music, enjoy movie and carry out game or Intemet,

( 20 The present invention can be applied to the display portion 3402,

" Fig. 13F shows a digital camera including a main body 3501, a display
portion 3502, an eye contéct portion 3503, operation switches 3504, an image
receiving portion (not illustratcd) and the like. The present invention can be applied
to the display portion 3502.

25 Fig. 14A shows a front type projector including a projection equipment 3601,
a screen 3602 and the like. The present invention can be applied to the liquid crystal
display device and another circuit forming a part of the projection equipment 3601.

Fig. 14B shows a rear type projector including a main body 3701, a projection
equipment 3702, a mirror 3703, a screen 3704 and the like. The present invention can

30 be applied to the liquid crystal display device and another circuit forming a part of the
38 '
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equipment 3601 or 3702 is constituted by a light source optical system 3801, mirrors
5 3802, and 3804 through 3806, a dichroic mirror 3803, a prism 3807, a liquid crystal
display device 3808, a phase difference plate 3809 and a projection optical system
3810. The projection optical system 3810 is constituted by an optical system
including a projection lens. Although this embodiment shows an example of three
plates type, this embodiment is not particularly limited thereto but may be of, for
(’ - 10 exgxnple, a single plate type. Further, person of executing this embodiment may
pertinently provide an optical system such as an optical lens, a film having a
polarization function, a film for adjusting a phase difference or an IR film in an optical
path shown by arrow marks in Fig. 14C.
Further, Fig. 14D is a view showing an example of a structure of the light
15 source optical system 3801 in Fig. 14C. According to this embodiment, the light
source optiéal system 3801 is constituted by a reflector 3811, a light source 3812, lens
arrays 3813 and 3814, a polarization conversion element 3815 and a focusing lens
3816. Further, the light source optical system shown in Fig. 14D is only an example
and this example is not particularly limited thereto. For example, a person of
(‘ ~ 20 executing this embodiment may pertinently provide an optical system such as an
: optical lens, a film ‘having a polarization function, a film for adjusting a phase
difference or an IR film in the light source optical system.
However, according to the projectors shown in Fig: 14, there is shown a case
of using a transmission type electro-optical device and an example of applying a
25 reflection type electro-optical device and a li ght-emitting device are not illustrated.
Fig. 15A shows a cellular phone including a main body 3901, a sound output
portion 3902, an audio input portion 3903, a display portion 3904, an operation
-switches 3905, an antenna 3906 and the like. The present invention can be applied to
display portion 3904. |

0 Fig. 15B shows a portable book (clectronic book} including a main body 4001,
39
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display portions 4002 and 4003, a record medium 4004, an operation switch 4005, an
antenna 4006 and the like. The present invention can be applied to display portions
4002 and 4003.
Fig. 15C shows a display including a main body 4101, a support base 4102, a
5 display portion 4103 and the like. The present invention can be applied to display
portion 4103. The display according to the present invention is advantageous
particularly in the case of large screen formation and is advantageous in the display
having a diagonal length of 10 inch or-morc (particularly, 30 inch or more).
As has been described, the range of applying the present invention is
(' 10 extremely wide and is applicable to electronic equipment of all the fields. The

electronic equipment of the present invention can be implemented by freely combined

with the structures in Embodiments 1 to 5.

[Embodiment 8]
15 In this embodiment, a method for reflecting the laser beam irradiated to the
substrate by a reflecting plate and again irradiating the laser beam to the substrate will
be explained by using Fig. 20,
In Fig. 20, a substrate 200, laser beams 220a, 220b, reflected lights 230a,
230b, a first reflecting plate 240 and a second reflecting plate 250 are shown. Further,
(\ 20 reference numerals 106, 107 and 108 designate moving directions of the substrate. |
The laser beam 220a is incident to the substrate and is then transmitted
through the substrate and is reflected on the first reflecting plate 240 and is again
incident fo the substrate. This laser beam is described as reflected light 230a. The
reflected light 230a is reflected by the second reflecting plate in a substrate direction.
25 Similarly, the laser beam 220b is incident to the substrate and is then transmitted
through the substrate, and is reflected by the first reflecting plate 240 in the substrate
direction, This laser beam is described as reflected light 230b. The laser beam is
suitably processed by the cylindrical lens, the isolator, etc. as in the embodiments 1 to
3. Similar to the embodiment 1, the substrate is moved and the laser beam can be

30 irradiated to the entire substrate face.
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irradiated substrate, the same laser light source may be also used.

In this embodiment, the reflecting plate is arranged in parallel with the
substrate, but may be also slantingly arranged with respect to the substrate.

This embodiment can be used in embodiments 1 to 7. However, when the

10 laser beam oscillated from one laser light source is divided and used as plural laser
beams, it is necessary that the distance from the substrate to the réﬂecting plate is equal
to or greater than the half of a coherence length of the laser beam to prevent
interference. However, when no laser beams are overlapped in the irradiated
substrate, the same laser light source may be also used.

15
[Embodiment 9]

In this embodiment, a method for reflecting the laser beam irradiated to the
substrate by the reflecting plate and again irradiating the laser beam to the substrate
will be explained by using Fig. 21. |

( 20 . In Fig. 21, a substrate 212, laser beams 211a, 211b, 211c, 211d, reflected
lights 214a, 214b, 214c, 214d and a reflecting plate 213 are shown. Reference
numerals 106, 107 and 108 designate moving directions of the substrate.

The laser beam 211a is incident to the substrate and is then transmitted
through the substrate, and is reflected on the reflecting plate 213 and is again incident

25 to the substrate. This laser beam is described as reflected light 214a. The laser
beam 211b is incident to the substrate and is then transmitted through the substrate, and
is reflected on the reflecting plate 213 and is again incident to the substrate. This
laser beam is described as reflected light 214b. The laser beam 211c is incident to the |
substrate and is then transmitted through the substrate, and is reflected on the reflecting

30 plate 213 and is again incident to the substrate. This laser beam is described as
: 41




11 10 10 10F0<10%& ()-c 7"109%& ()-!c
7"109%&' ()-!cS5"10%+& ()-=9310%& ()-=SMVMM NsNNCdBSH= !'!! 10! DP"10%&' () -
P'109%& ()-=F 10%& ()- Lyl0%& ()-L 109 ()-=109& ()- OOOvOO*PuPP}"?SH= I
F109&' ()-=s910%& ()- !'{"10% )& ()-z!"10% ) & ()-<@O%& () -
0s109%&' ()- PP/ QxRRSPSAESH= !!'! [ 0! 10%&' ()-=V*109%& ()-=c)10%& () -
"0M109%& ()-jf "10%& ()-=Y 109 ()-PSSTT WUUUa?1= 10 !$):"10%
& ()-@) 8 L0% X&', ( v 49 c .
710%&: () FER a8 g (hgplassr beany 213dds incidont ipthp sobstate ang s themeq oo () -
| #810% - Gadshitted SrBUBR Shel dubstrats PR eteddd P RE {flectind plate 213 and is
again incident to the substrate. This laser beam is described as reflected light 214d.
The laser beam is suitably processed by the cylindrical lens, the isolator, etc. as in the
5 embodiments 1 to 3. Similar to the embodiment 1, the substrate is moved and the
laser beam can be irradiated to the entire substrate face.
Thus, if the plural laser beams are irradiated to the substrate by using the
reflecting plates, the reflected lights of the laser beams can be also effectively utilized.
Therefore, throughput is improved and the laser beams can be efficiently irradiated.

10 Further, in the construction of this embodiment, interference can be also prevented by
using plural laser light sources. However, when no laser beams are overlapped in the
irradiated substrate, the same laser light source may be also used.

In this embodiment, the reflecting plate is arranged in. parallel with the
substrate, but may be also slantingly arranged with respect to the substrate.

is This embodiment can be used in embodiments 1 to 7. However, when the
laser beam osciilated from one laser light source is divided and used as plural laser
beams, it is necessary that the distance from the substrate to the reflecting plate is equal
to or greater than the half of a coherence length of the laser beam to prevent

interference. However, when no laser beams are overlapped in the irradiated

C 20 substrate, the same laser light source may be also used.

‘[Effect of the Invention]

The following basic meaningful properties can be obtained by adopting the
construction of the present invention.

25 (a) It is a simple method conforming to the conventional manufacturing

process of the TFT.

(b) 1t is possible to irradiate the laser beam having the same energy
distribution on the irradiating face.

(c) Throughput can be improved. This is particularly effective in the case of

30 the large area substrate.
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irradiating face,

10 wherein each of the plurality of laser beams is incident to the substrate and is then

transmitted through the substrate and is reflected on the plate and is again incident to the

substrate.

2. A laser irradiating device according to claim 1, wherein the plate is a reflecting

15  plate.

3. A laser irradiating device according to claim 1, wherein the means for moving

irradiating positions of the plurality of laser beams on the irradiating face is a stage.

20 4. A laser irradiating device according to claim 1, wherein the laser is a solid laser

of continuous oscillation or pulse oscillation.

5. A laser irradiating device according to claim 1, wherein the laser is one or
plural kinds selected from a YAG laser, a YVOq laser, a YLF laser, a YAIO; laser, a
25  glass laser, a ruby laser, an alexandride laser and a Ti:sapphire laser of continuous

oscillation or pulse oscillation.

6. A laser irradiating device according to claim 1, wherein the laser is one or
plural kinds selected from an Ar laser and a Kr laser.
30
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