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;e3eP-""#<' (,6, TP-& LASER | RRADI ATI NG DEVI CE, LASER | RRADI ATI NG METHCD
AND MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CE B THE
| NVENTI ON s The present invention relates to a Iaséﬁ"mm n met hod of
anneal ing a sem conductor filmusing a | aser beam and 8 taser rradi ation
apparatus for performng the |aser annealing (apparatus PREl udi ng a | aser
and an optical systemfor guiding a | aser beamoutput fromthe |laser to a
menber to be HASERSHRRADIATINGDEVIGE, BASER IRRABIATING METHOD ANBR

sem conduct or devi ce nmanufactured by the steps including the to |aser
anneal i ng step aMANUFAGEEIREN QMFrﬁﬁMﬁ@W@@ DENXICHyvi ce. Note
that the sem conductor device nentioned through the specification includes
an electro-optical device such as a liquid crystal display device or a
light emtting device and RbFo i ' \ng the

el ectro-optical device as ?‘?‘%@v@ﬁié@ ﬁiq\ﬁﬁ OF THE RELATED ART

I n recents years, ’Bhe\/\frwﬂﬁeritaﬂgemﬁfn ferften ks AeRsdiaivadiaen maned af dngedling art of
applying laser annealing to a sem conductor filmformed on an insulating

substrat e ssenticasluatogFilrs uisinglzslascatbeamnmnd raylgsea lifradiatianhapparatisdonperéororing i | m
or to inproye the crystallinoity thereof. Silicon is,w del sed for such a
semi conduct F 1SEF #ing: nsr(ep%atﬁ incliging ae‘eﬁeriaeaﬁnomtw\ﬁﬂﬂe%ééym pr guiding a

crystalli zi 1 i r obtAj r l'ine
AL S L R DR

wi th synt hefnbéntidtmerelatesdoas &ﬁk@ﬁddc&;r%vwalrﬁﬁhdffa&ehet{yech@fswp@_imld&h% theen
used, gl ass substrates have the advantages of being inexpensive and rich in

wor kabi | iot ylasem @nonéaliing stepi andta mgthod lofinaiufartrofg thesgeicandectaudeyiceat dote Thi s
is the zs reason why a wi de range of researches have been pade. The reason
why | asers thate thy sedicopdueley yeyice gmeptionedy thraygh he jspecificationaindlugdes i@ t i ng

points of glass substrates are | qw. .lasers.can giv.e high eper t .

en conducteifeutranieal déiGmeh fe palibid G TFRE S8 8pife P8 iRl Snites fiee 1o o
great ext enind shitiidhicl @Vice ity He1cBRpHRRA! dvitk B itk BohBosuagnPUL _
conpared to heating nmeans using efectric heating furnaces. so A crystalline
sem conductor is made of nultiple crystal grains, and is al so called a
pol ycrystal line sem conductor film Since a crystalline sem conductor film
formed by the application By ARThpbility, the
crystalline silicon filmis used to formthin filmtransistor TFTs For
Chatance the t hilh TPk Tp et RO e BE Tricaish BeBibden Hadenth O BEE St
type liqui j i y ek TH I pj Yo [V nd
Ths for ar oDt BeCunRaitly 48K Ehibdabbiof firk Mbimkflon sk s OTT
the cryst alsheln@s S giae®RAba@S td ickyStamiel tiRCtdhiieshdugtor NBind asab iaipread g

nmethod is formed froma plurality of crystal grains, and the position and

t he size ofcrystallinity theedofgr Siliegn ds widedynaeed forrsuch BTsemiennduetor fidm. oln thee

gl ass substrate is forned b s%)ar at i Bg the crystalli gﬁ:@ em ongijct or film
with i sl@nd PSERESAGSIfcaton, ﬁlyfvaflﬁ ITgitglging @ seaueqnaucior B by 3 laserhsephio |
thi s case, ine: ) j : d wth the
desi gnat i or?i)(r)hﬁn?E@%gﬁcts?glﬁ&gﬁ%&§ﬂ§mg%S;}éfc%{fc hﬁgﬂg?é;?%y& ﬂégragﬁfr{'g. Ther e exi st
numer ous reconbi MRt tshpdied wWailS spiiBetic’ giRizNglage it irateyiwlith Bevd Yerctsford an

amor phous structure, a crystal defect or the like exist in an interface of
t he ;:r ?/st alwlg(rlaihtqel_( u$q£ls fghaiss gmlu:ratetbchammcwdemr@damtg imempglsnfvnsaitngeldaf t he
crystal grain. J.S kn s..tha en a c ier is appe .the

Cr app: g choiarkatily $F Sh RSIE HBRDR o lagesaes sUBREERy PSS theni ch
becones L to the [ r curre 8] operty
of the égr ??agéﬁ iwshylap&véa&rkerc?.ﬁgﬁ'ﬁg?{:sﬁfs al |§ibtte€'? (l)rFald% he@%iﬁ%rag%ﬁ%gtlgér}g% |£)llrem in a
channel fo ?fefagntﬁzﬂ%:l ©Rd fes cys@npatiod is Mat the finélhﬁ% ebmEsA6H EhdsSdubStratbs dlge TFT.
However, it is hardly possible that the channel Tormng region is fornmed of
a single ztowr ykasats samngivenkightemerdyi torsevhichnditctarnfilnese mithoof indneasingygieal

grain boundary. In order to formthe channel form ng region by the single
crystal sefRUARSEIWES Of sybstratesiq » gipat exienty o i addition, hastrsare eaparkably fighdnndar v,

various attfenpt,s for form .he position-contfrolled crystal grain of |arge
orai i oot TpEul @il el AR SRS B FR 2 (01 Tty ng
process;pf the samGaafihetRmiédddittbPd mhlde RRMABER &YQhEEHLGR, bRd iif hREI ation
of a laser beamis éxplained. It takes tine in a degiee Until solid phase
nucl eation occurs in a liquid sem condudtor filmthat has been conpletely
nel ted by |aser beamirradiation. Numberless and uniform (ormmwmmﬂ“‘m
nucl eations occur and growin a conpletely nelted region, wh

solidifying process of the liquid sem conductor filmis 2 conphi®ised.
otained in this case are crystal grains which are randomin position and
size. Further, in the case where the seniconductor filmis not conpletely
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zs For example, Ishihara, R, and Burtsev, A, (AMLCD 98, pp. 153-1S6,
1998) reported on a |l aser annealing nethod in which they forned a high
melting point nmetallic filmbetween a substrate and a base silicon oxide
film and formed an anorphous silicon filmabove the high nelting point
metallic film and then irradi ated an exciner |aser beamfromboth the top
surface side of the substrate (defined in this specification as the face 3
upon whi ch dined fal ;Ldryéﬁsttmtla%dﬂu@hdu&apmrﬁ hesheé ta%ysmnﬁ@@anﬁbﬂa;&&r filae
substrate (defined in"this specification as the fate on the opposite side
as the facefomped bytthe hpglivetién bfrlaser drovenkie)) hasThigh insubdlitybeha rorystallile silicon
irradiated fromthe top surface of the substrate is absorbed by the silicon

filmand i tilnbisaisgdtq @r@dhmefrlmetaaqsmws GERES). drortindaneentbe thin fdm tiansistors 5ser

mei 11 g poidt MAOR R Rap R b AfEpbf B0 et Gisolw ABRRE 47 RRIRD. RO g1
nel ting poi ;cclrﬂ?fv?ﬂét zhﬁl '{;l"gt 0 d %Eﬁg]utscﬁr@faﬂhgﬂed Snltliartea{ ?ﬁ\s’sr @bftﬂw silicon

OX|def|Im et ween ting polnt m and t he

silicon filmvorksoges figa p%rai‘lﬂ{éu'ngtc%ﬂfléc@&erfﬂxrmfﬂﬁnﬁﬂ@{u?&f 1 e &ge! 1 g

speed of the melte 'S repor crystal

i 0 grains Vgﬁ%hﬂﬁlgarﬁméij mﬁh@ﬁ%hp%& a?lﬁy%f?f?s&??,ra}ﬂfs hid ﬂt[gbdotﬁﬁm h9RAti ons

by formng t t1ng point nthe arbitrary 'ocat i ons.
James S. | ngizegdf tﬁé crysfal glatlsUidtAdbil v ahe TR REAWEGuRd DRANE PlabPdubk@dtE i
solidification rrethod (hereafter referred to as SLS method) in which super
lateral gr qekdiedby séjraram thy efystalliny fentic@Hdvclo Cidth ivaits islahbidike Iphfiermidind 1 s
one in which crystallization is is perfornmed by noving a slit shaped nask
over a diostoaderdo ocalizbelenresieisolafionhi hithisugase, thatrystalling semidondwdtersfilpl eame
(approximately 0.75 hum every shot. In the other hand, the use of

| ar ge- ar ea Totbs tfommed withdba desighation rofdbé pgdition Tk theesizoof the anspalegrains.

sem conductor device such as a plurality of liquid crystal display device
panel s is fHIsFq existagmeyousgeeambinationpenigranddiappingeaterswhighderiygfom an

t hroughput is obtained and Zo t ge reduction aof the cost can be realized.
For i nst an@Borphalis setctytes2 6Fystad gefent oF tho bk wlstanéﬁygﬁrff%ﬁe@ de gzttalfﬁrﬁw 400

nm a circ r, subst ate of. 12 in ( el O nmin dianeter) or
the |ike ak a@feafag& ?W@Wﬁr‘é’@’ﬂi‘t‘@g “QJE&E e° ':hﬁ ¥Pd?qt3r6‘|‘f ik 15 lg’o{"'l’fought
that a sub rate of 1 ure

exanpl e, e “ac‘?FEf"hB‘cf"’fpé’F&) i ﬂ‘%d‘r’%ﬁpl‘%“é‘? g’&rp% ot B€ lﬁs“ifhséalaﬁr&‘gl vano

t I t |
expl ai ned %y“‘ﬁ%‘?i%t-ﬂ%‘) el eofiEE s “WRTK ThTtme, BB WALIEY, Mo oy |,
gal vano m it A1 geﬁ‘}nof felcghier ?sol%we;@?le ahglchy sPaflhﬁxgﬁonﬁE VaRRoRAIAR 1S

changed in tinme by vibrating the 4 gal vano m nor so that the position
of the las eﬂmbmadrbmm&hmm%siogﬁmehAsSa MEeffed dnhie Thabletiotic 6f thRNTET.r ow
shown by reference nunmeral 20b. \Wen t e galvano mirror is vibrated in a
hal f peri o@fowdrer, libisdiardiggossibleattiptuthic echasnet fomhiap rédion lisfamedadm siagleoved
fromend to end of the wwdth of the substrate. At this tinme, even when the
S posi t izoncrftal kmnilcamhxctdnéﬂmnmimauhianfhmbeetmfaheciystahguhrbountlayf 6 lens 203 is

adj usted such that enS| of th aser heamis c nstan at y time
on the substrat e%1 VWEl t&%ﬁocﬁ"r% dogn\pgbg%gl% $3h ‘?‘ﬁeS‘I’?ﬁef b@?ﬁq

the laser Qaﬁftbhamtmvm tvttﬁattemﬁﬁt&eemhefcgtsm,g% ﬁthuHJar% HP%&E

Thus, an irradiated portion of t | aser beamis | aser nea ed T speed
of the vi bfat foeningf the iwsigishventoliedorysiab grain afjlargt @thin Wide drbahadeoin the

irradiati n? area of the |aser beamis intermttent. Thereafter, a stage is
moved in alager e&teal@mg prethodn difésst, ar soligifying mpﬁeétqfdhe semicaadugtorofilns jtain by

ref erence m beqi be again noved on the
subst r af® F?hgrgs 'd‘?JF‘gg‘t g)o'hraéﬁﬁ%oﬁ? qsgrrelée]a gﬂ aa 206. The | aser beam
can belrradlate n e y [ h .

oper ati ons. ﬂ Qﬁeﬁ%ﬁa’a}s’{eIE1 e}gm |Mslﬁli|t §01| (??)ﬁ?iégartnga é%t‘i?ig}l eld(;asntﬁj;S ?eh ud%st rate
face by remﬁtomctdieﬁquamemhs Wee Nconipléteiyaimengd POS ilided rbeand ikridationy enent

of the stage using rotation of the galvano mrror. However, as the angle of
t he gal vanNumberless and unifarmy ok, nanweiforme) niehdatiangybecuofind lgeow aselcompkmlyo the

substrate i s _changed as sho reference n | s. (3 a

Wen the |REK? Bfegg?ﬁ’i‘gh“ﬂaﬁ’)t %u?‘ﬁ’rdil@’“]gr P@&Fsét‘é*g&fﬂ“t‘h‘g SF'HFQER‘éﬁ‘éTah H%t rate
the 20 change in the incident angle bec@nes notable. The change in the
incident angle of the laser beamto the irradiating face neans that the
energy distribution of the above | aser beamon the irradiating face is
changed. In Fig. 16, the |aser beamof 532 nmin wavelength is transmtted
t hrough the substrate of 700 wmin thickness and 1.5 in refractive index,
and reflect|V|ty on the rear face of th|s substrate |s calculated The Zs
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io face, and irradiating the uniformlaser beamto the above entire
irradiating face. Another object of the present invention is to provide a
| aser irradiating nethod and a | aser irradiating device for efficiently
formng a crystalline sem conductor filmhaving a crystal property close to
that of a nonocrystal even in the large area substrate. Further, another
obj ect of the present invention is to provide a manufacturing nethod is of
the sem cordupledéd. dObtsifed HthiktaRg afe@yaPIOsRink SEh 4rk rafloat inngbsitRId I N a
process. The construction of the |nven¥| on relative to a laser irradiating
devi ce disclzmsed in this specification is characterized in that the |aser
irradiating device has plural |asers, a first neans for form ng the shapes
of plural Iaser KuBhe, Brthegase wheae the sepisonductonfilm ispoticgmplessly anpdisd byr o
rect angul ar, shape; and a.,sgecond.neans .for zo.nmoving irradiatin sj,tions
o "t hepi s TRBE e BB Aa PR s sFgicPRRcT el e Bl pREEI e
a directio t i . (i i e, 1 : g kat 009
o 11 ond. of B Reiiat the B DR hfbondiitor TREloRs iphfedialel e B2
direction. lAspbegh eRdRtiohct Asndestribdde aboweg it itdkesrhatinve degreehentilagher
irradiating device is characterized in that the |aser irradiating device
has pl ur al npeleation oepurs in thei eemplgtefyaanclted regiont i ¥husy a pelid-ligujil yinterfeegaged
with respect .to, pjural .l.aser heans, the first neans for.fornin he shapes
of the' pr vt s Bt 8 <Gl REOT M kit i ot dicgheics o bE Petie Rt or
a rectangu : VN0l i aut | ptions
o the. pl ur s sefiefup@EHich (frARERRTRERNN, LTyt aiRribhl At e AiBRS ' 213
a di r ectip OBcduRy B t5e céfiplettly miclted regione Whe@By tidd\éystRNirah drows bévierd itedlsiof g
positions of the plural |aser beans on so the irradiating face in a second
di recti on. tiies dsnlomgcas tiie fie thiicknessc oriBiis \growthnsnds withs thehaccuteacd oéd i n
t hat each of Ehe plural  lasers is constructed by a solid |aser of .

cont i nuous "BEPsNIgss and, pnifermy (pr nenpaiterm) puclsationsgp ths gopplstelymelted regian,

Y04 | aser yref el LS hencol B 95 kR o o 1 Wb ubdE o T UDY | aser, an

al exandri de 'l aseér, apphire lTaser, ed as this solid laser. s
Further, in eachipin hRErpABAY Sensiedveductor ilMNGr. a *y&yér%stﬁhﬁk%éh%dnaﬁ‘éioﬂ filnh hat
said plural |asers are one or plural kinds selectéd froman Ar |aser and a
Kr | asens #uwthean enangye aagionndf a Hasenbeamn vdens theusupeolaserali grovsh csheerbzxtder i zed
in that the neans 1 has a cylindrical lens. Qherwise, it is characterized
in that thexiftsy sHowsvsssthp akove-mepiiened|caprgy regiey [is YRAY mampwy dikthg pasion

gradi ng. The shapes of e l.aser,beans on i.g the. irradiatin ace are
Pormea’i n Pheal Figs Pyt graif of BpSREc8Cad by, Ptolledn FUAGE, B FeBES beans
can be efflglpnfdVink rr_ra@% atefle tl)‘rcg%h& §thil Slaid BAN Fricrbtystfifne feBioR@Gihepd the
above constructions, IiT 1s chara terP’zed in that the"neans 27is a stage.
The stage msnéroweshcddatibassdcur or dtherphoussiegidns.ect i on, the direction reverse
to the first direction, and the second directjon, For exanple, an X-Y
stage, P etc. af®descabed Fheves ifna temparatgre spdieRkin W@éﬂ&eraé%)fﬁ@m@t fapebq o a

| RSN OGS RS 08
in chat |t ORISR EBHNof IF hARED ot ah I BRSp BT i MRS o e
inan ell '&k}%:gcg&gﬂﬁ vlici? the® SéitBHIRAorS B Sis Bonfletoyt mgAtd, Sthe L GBwid he

plural | aser re 1rradiated while the irradirating face i1s hoved Zo in
a first dipositionomnd éiedgroheh idireesiorniof nhe fcayseal | grainosamdbe ontreliedonVatdousect i on;
and the plural laser beans are irradiated while the irradiating face is
moved in aRi¢mptscare garricd put inordes te iealipe this mgthodct i on. Anot her construction
of the invention relative to the |aser irradiating nethod is characterized
in thatzthe sFupewmple, dshihatk, Rasand Budses, dn GMiLECRIP8t pRglIHRt, st988X i ngl y
is arranged with respect tg the plural | aser beans are formed in an,

el | i pti cal"RHEHONG laser appaaling methoddp %m@ebéﬁpr@ﬁ@ pdugh mglding ppint mestallicr a|

| aser bea re irradiated ile the irradiatin ace,i s moved in,.a first
it ect s on et Esob ratE i bl shieoh oh el ik, Bt o alBiRGRuS Sifhnt e
plural |a N eIer:Tol i e t ! a1 i dina
oL ur 2l | =S A 31, A by 6f BEURITR SR bRy, |1

I nventi on ffda 8bihve i dufact SRIETof ithd AfbsRdtk TdefiBE P ¢his specification as the face

3




is also characterized in that the 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 in a first direction; the plural |aser beans are
irradiated while the irradiating face is noved in a direction s reverse to
the first direction; and the irradiating face is noved in a second
direction. yfapiiRh tkOMBE & Y6rmeAPak fréM Ghd PR 4uPAcé SHAbE 18 shidtrhRFdéaRar
irradiating nmethod is also characterized in that the shapes of plural |aser
beans on ain thiy gRtificatig dsabe fadeant the @pposite silegRdhavtdds upes pehich the fileispl ur al
| aser beans are fornmed in an elliptical shape or a rectangul ar shape by an
optical sysorewy).t Hdedhser dearh agkbch lik iresliatadefromr thelitap surfacs ofhihe subdtrate is
irradiating face is noved in a first direction; the plural |aser beans are
i rr adi at edabgerhed bybe silieondfilm andjitst eneegyiis conyvesesl intp heali Quothe gther bandy the t o
the first direction;, and,the irradiating face i s npved .i.n econd .

Gl Tect | o, st eamnwhich i piaselran 16 poltorn SirEace i, absosed by, tie BBMMEGE et hod
is characterized jn that the |aser beang. are cillated froma | .0 | aser
of cont | nuBtiar PeE g i3 FncsEY ispRectn o iR hieh Aisfig peil gt bl o

| aser is c . a vl leq . (A103

| aser, & gfARalef 38 8 higehpehobind, 2o sifton Kaihe iiHotwdtn Ycheafiiiioh Aelkhy
laser, et cpoigf melici A tRS §ilibdPhilnPRofks aRdIhed Refhhlafén Rer, Akt dekhoref the
above cons?r uctions, it is characterized in that the [ asef beans are

osci | | at edthiercoplisgspeed oflthy Aleltéd sitisors €ilre che Be fstowadan ItAis repared tha Erydtakr

| aser. Zo In each of the above constructions, it is characterized in that a
cyl i ndr ic agraingihaving a nssimas didmeterf 6daim sysbeim arliitraryr logations by farming the
characterized in that a convex lens and a cylindrical |ens are used as the
optical syhbighmeltmgqoint metadHe filny in the arbdfrary lpsationsent i on rel ative to the
manuf act uri ng_net i duct.or deyi ce di scl ose

I a [ g{(:dof selri co X ( gintcﬂ‘i_s X
speci fi cat i onJaReshpggtialy oARfumpianiyersity showeda sgasntizldateral polidification ned on
i | ati f ot | [, | b i th
o ot b {hRER HRRRUETSE SIS o in G 55 el 9,5 55 sape
by an opti &%evﬁcv%ﬁ SMitr, elog&wné\' Tﬁégis EHBd & Ont ri{%a\%ia& ?:f'ysmgl‘iiaﬁoﬁ hf. .
ve 1rst t ilmis

sem conductor filmis In a Irection; e sem conduct or

noved i [y dperRpaLd b?'lﬁ@&ﬁ% anlit Sged MasPloverds distmes oRQREBrdRk of Whidsiperd
whi |l e the sem conductor Tilmis noved in a so direction reverse to the
first dir elaterabgrowdh takéspladefapprorintatelg 0i76 modfevelyshotaivent i on rel ative to the
manuf acturi ng nmet hod of the sem conductor device is also characterized in
that a semi cohdthet etherf hand ithe fiser ok dargararam sibstnat it pduanced ingreasinglye ‘Thaapes of
plural |aser beans in the sem conductor filmslantingly arranged with
respect t JeRRB iHWhHY aisemicopduqierdeics suchy asraplyrality afliquid crystebdisplay depgse or a
rectangul ar _sha b optic syste t he. ral. lLaser heans .ar

P ad ot ecoar raprca &y Biect gt el Ot MEREhpa I R BE ¢ he
sem conglu [ 0 i,Qn; r ser
beans 2{3 eqlilﬁcgg':"tg{pedg §%\ég&t"hﬁe% rgael%%g'o %ﬁ %%%ar?l%%’ial%%b?@%ﬁ/éeag H?JP] '*aﬂg iJFg’ct i on
reverse tq dubSrdtd 6153209 &400GRm, MBI SubsHARIITU2 iAdhEs QippioRfindtelyB0D hRD
relative to the manufacturing nethod of io the sem conductor dévice is al so
char act er iia elfhneter) bathedlileeart aoedl i therlarigelarsas Substratee d I addition, itsis ltieduightg
surface; the shapes of plural |aser beanms in the sem conductor filmare

f or med i n that ashbstpte of dl m sHapor ooraisibecseahiguhafutgbape by an optical system
the plural |aser beans are irradiated while the sem conductor filmis noved
ina first direction; the plural |aser beans are irradiated while the

sem conguct or fipofbkainglBMAtrelifa fekifodXof fifddidtihg Q& Bearh Dyldfngld %a‘-i{/ano
direction; and the sem conductor filmis m)veg in a secor¥d di'rection.

Anot her coemigiof wathi respeof tot htargeareakulsyiratee! dfsisit@aticn wilkberaxplhiaed byiusmgnet hod
of the sem conductor device is also characterized in that a sem conduct or
filmis fdi8e®d on an insulating surface; the shapes of plural |aser beams
in the sem condyctor film slaptingly arragnged with respect, to the plural
| aser beans ar e%ﬁ?‘i‘?ﬁﬂl’?qﬁn éﬁl é?ﬁcgf)s(?g'é%trgﬁ Y aagaﬁ‘éaé’f’a’ﬂ&ﬂr%&?ﬂgﬁé by an
optical syst he pl r j.I | AN .

sem condu c? (%(f?tg} %(Pm iTglc Frgﬁl?lee dbfﬁl%ageﬁ‘?@sgfmﬁ%efgtﬁrh%ﬁé&% ﬁgnmgué}glv}q?%lsné tht‘;'eams
are irradiated while the sem conductor §4ilmis noved in a direction reverse
to the first direction; and the sem conductor filmis noved in a second
direction. zs In each of the above constructions, it is characterized in
that the | aser beans are oscillated froma solid | aser of continuous
oscillation or pulse oscillation. For exanple, the solid |aser is
constructed by a YAG1aser, a YV04 |aser, a YLF |laser, a YA103 | aser, a
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are oscillated fromone or plural kinds selected froman Ar |aser and a Kr
| aser. Further, 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 s BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a view
showi ng an exanple of the construction of a |aser irradiating device. Fig.

2A and 2B galvavb @ifrof DONEE tha€ KRFUsRbndf the la8&Heahy s dieaubsigatéty MBvedim | 0 an
irradiating face. Fig. 3 is a view show ng an exanple of the construction

of the | asdhe direction af iangrrdwvshown i gference ueevdl 246 s hWiienghe galeammmireorof t he

constructiqon Qf the laser irradiating device. . is Fig [ Vi ew show ng
an exanpl e b itrped aw oAl geviod e 1RSKE beameis Adjusted %bﬁgatdé’\?ﬁeﬁﬁr bepmsis 6A t o

SC are SeChg aoth 248 (SR Hin VAR AG DLOBRSSmE obaPyBl b T a0

a TFT of a Ving circul are sectional” views show ng the

manuf act yr inagitigh JF EfSlabr el diPthRishBétraldis AO¢ed e HHEn@D03 Readindtdd &th
circuit. Fig. 8 is a sectional view showi ng the manufacturing process of

t he pi xel That encrdy tHbmsity el theflaseln beain is/comgtant at@uy timekingthe Substrate. pl an vi ew
showi ng the construction of the pixel TFT. Figi éaq Is a sectional view
&7

showi ng t he manufékenthengplyangcmizgorofs viRratad: iny friReriod, the Jaser jbgamgis
crystal display devic Fig. .11 is.a sgctional structural view of.a driving
G vourt of TIPVEY G e i9 PREOLES: wRURaRE syPlfe SRR HradEl'pfriod o' an
view of t hend jagdi bl i tlés@ﬂaﬂﬁ?lcﬁe’ TRE Spdeld b ti< Fibkatioh Grad gﬁwaﬁ AfifrCisur al
view of the driving circuit of the |Ig%t emtting device and tcf'ue pl xel so
sect i on.io 1@djusted g6ch thitnd drrddiitingy ey b Vi 12k \Heng iflintexnsicphte Thereafter, a

sem conductor device. Figs. 14A to 14D are views show ng an exanple of the
sem conducs@ge dewoyed irFagdirectigm perperdicular do Wheediseationvpintge anroxy ahgyye byt t he

T N gt S5 e, e T BTSSRI BB ) sHREShL
Sha 9 1R Sl 8 ik 2, PSR SO Eyfb oBiherSh Do
of the | asei enfifeaslibairhté Ofatke blyCiRpeating these operations. Namely, the laser beam is
15 irradiated to the entire substrate face by repeating the movement of an irradiating
position and the movement of the stage using rotation of the galvano mirror.
However, as the angle of the galvano mirror is changed, the incident angle of
the laser beam to the substrate is changed as shown by reference numerals a,  and y in
Fig. 5. When the laser beam is particularly irradiated to the large area substrate, the
20 change in the incident angle becomes notable. The change in the incident angle of the
laser beam to the irradiating face means that the energy distribution of the above laser
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 angle, 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
5



io Fig. 19 is a view show ng an exanple of the construction of the |aser
irradiating device. Fig. 20 is a view showi ng an exanple of the
construction of the laser irradiating device. Fig. 21 is a view show ng an
exanpl e of the construction of the laser is irradiating device. DESCRI PTI ON
OF THE PREFERRED EMBCDI MENTS The enbodi nent nodes of the present invention
wll be explained by using Fig. 2. Zo First, each of plural |aser beans is
set by an ppépeeatingschataeyibiicsl andeelidbiitps 103a, 103b, 103c of an el liptical
shape or a rectangul ar shape on an irradiating face. The shape of the |aser
beamis formed iikhemkds alee adelegentric ®Haneinovhicheo éndidept angle of thedesep hearhe
above irradigting face because the | aser beam s efficiently jrradiated to
an entire. e Pl ds Ghans &R gy the apgfei ot Fhey galiano- iR OTcst SH3AEShe

| aser is dif ‘] c o ith ind. L. FQT
exanple, t 8(&1%(1%2&%% q?lﬁéenﬁgcsgér q%ear%qyfésx"egﬁeaé Bﬁ%égitleygqua \?\g\}%a}teoggtp R 308
nm and pyl sbsithtd! NTRErefbRe, i3 HOBprABHcAl dhkh iiRAald¥ akANUBstfadd RPrédessed. | S

| Omx30mm (both are half value widths in a beamprofile). I'n the YAG | aser,
the shape of the |aser beamis a circular shape if a rod shape is a
cylindrical shape, and the shape of the | aser beamis a rectangul ar shape
if the YAG so laser is of aSUMMARYVOF FHHE INVENITION t he | aser beam on the
above irradiati face is set 1 to the.rectangul ar shape ar, t.he

ol ot cal shapelBEERe B Pks of e sBent i EFIE Belr PR oRET BRHA ager
beam t o t Ng\aRONE corfstA %Eﬂtﬁlg ﬂfxé‘&ﬁggﬁdﬁﬂbuﬁ&x bi'fhe 3ABEbcall 0% thel ifadiaiRgE 9Y
distribution of each | aser béam 1037on the above irradiating face is set to
t he sanmm fhbe,Sands irvadiptingpher tnifisrnt daser baskhatoethehsbavei émirenitradiating daceL on s
the entire substrate face. Wiile the above | aser beam 103 is irradi ated, a
stage (or Anetheuehje¢tnfdhe presemsvivyentionds i provideonlaseropmadisting afethashand funer al
106. Subseguently,.the stage (or. the substrate) . .is noved.in difection
shown by r B dpRiaring esice 105 sicienty To e S smiontyder HEh hSRg by
reference I i L QoS i d.

Thus, 11 theNaps propi" tot 1 MY SndR R 3900 Mk Tag® ] SRRt

i nci dent pRgtter, Aot objeet btk Peddkningémionlis td prdvidees nhaaficatiagfmethed t he

| aser beam can be irradiated to the entire substrate face w thout changing
t he enersgyofdhe seniibonduster device including tho ebevedaser iadiatingdnethodin 4 prosess| t s

situation is sh in Fig,, 2A. The sane area . s irradiated plural tines by
movi ng t he stag%otco’ﬂsﬁ%‘%g%s‘{fr gt‘e}nviegt"i”h rf’ﬁ@"?iit?e%t ton} mgﬂﬁmﬁyd‘?"é?eerence

| 10 N i . : o h
Girecti on draRd 3 BEHEILEKDN Aottt BOhat e hlE HHRRAE YL Bad S |
i rradi at elufdPWREEY, .a Qﬁéteﬁleﬁﬁkef&af@nﬂ%%é Shipet asti plupdl Rb4 Béantd BRSan t he
stage (or the substrate) is noved in the direction shown by reference

nuner al 1Giadiahng five ih asallijfeabshape dre mgangular slage;ainelda s¢doad sncanatfoon i s
shown in Fig. 2B. 20, If each incident angle is the s_arrg,, th pI_urafI, | aser
beams 133 BA¥ing&radiatinespostions of yhe pluradlaseebeams hihediradiatiag &acedn 2 iighever
as shown i I: , tiVvi i reeat n LR : a
change in ({}Wgh‘igﬂng I (gean? ﬁgéﬁlgﬁﬁe}e\g%}sg k#e)slpgstgrgt E%%C%Qg’rﬁgarje"}%&r@g, tiﬁf 91?553&%1@ rabl e
to set th?)o_‘sﬁi@hﬂ@ﬂ&e?ﬁﬁhlﬂa&i‘ beafdoPthetiRfdiRting fke IS RiconEaidction. be the sane,
or lie wthin an angle at which the change in reflectivity lies within 5 %
Zs As shown i n FAmpthet tonsthuetiomeofthelinwantion relativediorthe tasert inmdiating devite isg f ace
with the beamwidth W No interference is caused unless incident |ight and
ref | ect ed chiigrieriged imthat ther lases dradinting, devige &y plugaldpsery gy iradipding fagenel vy,

when the thicknes f the substrate is set,t and the thickness of a
ser cortaudtapv Y RimfueldfrBbel el fobst 1S i Rnd b el SEARER e or
filmis siglhligp tﬁé‘@ﬁhék@%fttﬁ'é ghﬂﬁsﬁsé}fbéahﬁ APRECirdHRARhE 3h& in@h SRiptical
interference 1S caused it the incident angle i1s greater than an incident
angl e ~ sahapeforiangctagularshage; aniikdsecond meansafoe siowing\itradiatingNpositiyns ofo
interference is caused when ~ z arcsin (W2d). s Therefore, when the | aser
beam i s i #d plural laser bgamsray the diradiating fapain 2 fest directiparandandjrestion reverses not
necessary,tq strictly conformthe incident angles of the Jaur | | aser
bears. A et fircipr danatinadng fadiRpeparancel e Riahistd Rsgme pe
wavel engt Ot ralifdGnd #8E%L D6 itQhpr ence length, the absorption

coef fi c?ente arzllg tﬂ% flglmm ttﬂéi&(}ﬂﬁlersgk@f an irradi ated object such as a

seni conductor film etc. Accordingly, i€ is necessary to io consider
arrangenments of the optical systemand the irradiated object. In this
enbodi nent node, the plural |aser beans are used, but may be al so

oscillated by using plural lasers, and may be al so forned by dividing the
| aser beans




oscillated fromone | aser. Further, the nunber of |aser beans is not
limted to three, but is not particularly limted if this nunber is a

pl ural nunber equal to or greater than is 2. Here, the case of
crystallization of the sem conductor filmusing such an irradiating nethod
wi || be explained. Wien the |aser beamis irradiated to the sem conduct or
film the irradiated area attains a nelting state and is cool ed and
solidified wth tlhea¢hasisthgeabmfe donsreuctibhs,tihis charaeteribebimthat eaclt efithatphdalhi | e
the | aser Zo beamis noved, the area in the nelting state i s _successively
f oaned, andaserseis gprsiruetsd by ch sohid laser plagamtiauons aspillatien papysaescfation.meFen so

exists. Nanely,,a ratur radient_is.for j 0 the sem conductor film
and a crysteél""%ﬁlrcaf"heﬁr@?ﬁ%\ﬁiggéﬁﬁc& ar%ivﬁ r\ifeﬁiq“rag‘%ﬁgolﬁse&fa g'ﬂ%s A3t “ﬁ’é(am o)
that the cr | - of | afs s ot : : trical
characteri s}%(ﬁ%léghg xghdh# larr%ffuafagc%tg Bé“ é%mgéle?’uest?%g%gﬁgéhl{%gdﬁg Zs grain in a
channel formi ng Fadedie catP 0O\ abV@ EdiStra@mg] itng chircrek&t iirs that Saidnd
reliability of a sem conductor device can be also inproved. Since there is
parti cul ar |pjural lasess aneone oy pluzdl kipdsiselebted fivar gn AnlaserandmKnlgseti r ecti on of
the | aser beam it is prefer alizl e to manufactuyre the TFT haying the channel
form ng area par AUrtBes g cagh Of dhe aPpye Fonstyclignsg g is characterized Jn; that hod

is used, t I e al ef .1 ci.ent . d{radi t e
| arge area jseﬁ’ﬂgflﬁ%ts te%. Caylrﬁtﬁl?f}ﬁaelﬁ;gns\?\hz%h?%gesletrﬁgggé%raétg{%?d #"ltﬁ% @E%é?ty@?%{gl i zed
by i rradi athaglg cohie 18ns, #§lindiR@Mens bnd & gPRESY, D Fhel BapRroNthd RiserBTameBEUCT Or
filmhaving the crystal gfain of a |argée dianeter close to that of a

nonocr ysib althe iFtadiatieg fadehare dbmuddrinahe elipticaicthepe et thegecthngulier shifie and the

manuf act ured by using the above s sem conductor filmare inproved and the
operating da8F a8 bp efficiendlyiapdiatsd by the Hast Mgansseni conduct or devi ce can
be al so i nproved e present .invention having the. aqove. const.rygtion wll
be oxplai ned | n FARbSTen adghof B SPoe”SonsBhem Loisnamiendigh, m 1ha &8

[ Enbodi mentghad BOQAENt The dbelBinoRdDRdLEN iR uledidiothe IRtioRo! v
irradiating tﬂe gFura{g%lnaser Sb%gr#s t% t he substrate1 wi | f)él’ explgﬁled by
usi ng Fi gs revkrse24, the Birst ireafich, kad thaséconll difeetign. UrFor dxample, BRNAY difids,

101b, 101c is shortened in the short side is direction by cylindrical

| enses 192gtc. a@sed. 102¢c, and becones | aser beams 103a, 103b, 103c having an

elliptical shape_or a rectangul ar shape on an irradiating face. |In order to
forma | aser bea%‘p‘ﬁa‘iﬂ“ﬁt&‘%‘?ne?’% ?lﬂﬁ i “%a’ﬁ@%? 9 ?eléfeén'gﬁfj??‘ngh‘aﬁté‘ogn an

i rradi ati ng; : rabi: . r t ) is
moved 1 8 oBrRaa R ReRe s iRaliSRlzed In Mot Shab ol AECHAT HARE) ' Be
i rradi at edoh Andnddiatitd 8 6 Govinedointah ElEpEELR REEpONTE rédtankUBir WhiftOb an
changing the incident angle of the |aser beamto the substrate. Wen the

i rradi ati onptédal systen;be plupaldaser heameard iisrediated while dhirtpdiatiag daceris smoveder al

108 is term nated,, the st or the substrate). is novedq j.n a direction
Shoun by 1 B Bl irqctinms e e Aradling J4ka, s raSNAiE BPon PSR Aahe g

|, T AR SO 8 PR I L)

beam i s i rtadisatethe fitkiQlileagsit. beamis irradiated to the entire substrate
face by repeating these noverments. Fig. 2A shows a situation in which the
| aser beam i s i rAnolher eanstructioneofcthe iimvention s¢lativectof the dasgr irradiatingi method n

anot her novi nmet hod, of the stage, (or_ fhe substrate), the stage (or the
subst rate) lsr‘eﬁ%mﬁ@na? t{m@ashaﬁe% it Lasr Ams o R l%ﬁ‘/d‘i"é‘fgeﬁsﬂéﬁgém r al
107 aft e J [N i o) hown
by ref er%tra n%@an%ﬁgﬁ%ﬁ%%@%?i%{ﬂé lgﬁ%??flss'éﬁ%%)éndé %ﬁr}? e‘gjdilnr %‘%?ﬁgﬁ&gﬁsgééf %yg
reference peERp@hr safe by AR optidflSyéten; tREpIGHID $4seAb&Ins BY iRfdiAkd WHIRMURE | n
the direction shown by reference nuneral 107 after the novenent of the

st age (or irhdiatinp$iceds ejovied in hdirsti dimctiomgrthe livvadiating faed srmmovel munseceand 106
and the novenent of the stage (or the substrate) in the direction shown by
s ref er encéirsstipgrand t!msluaaﬂela%eégé%f%ar.e imagiatedpvhileoths igadipting face is mavethi ch

t he | aser .beaddhi i rradi Ztﬁ% totdt.he.entire Substrate face at this tinme. On
the ot her RHaH r,ecﬁ?féreﬁf’ﬁf’ q e firdiieglon oans thensel ves may be moved whil e
i rradi ai ng, andafhdr ddaSrRidnh i thy iffentiGi® RllathRABERNE Mer RfadRiiaE tndiREq t he
substrate) may noved. The laser beamincident to the substrate is reflected
on the surface of the io substrate. However, since the |aser beamis |ight
having high directivity and energy density, it is preferable to absorb the
above reflected |ight by arrangi ng a danper 109 to prevent the reflected
light frombeing irradiated to an unsuitable portion. Cooling water is
circulated in the danmper 109 al though the cooling water is not illustrated
in the drawi ngs. The cooling water prevents the tenperature of the danper

A NN o o o o o Y " o M.



In this enbodi ment, the plural |aser beans are used. However, as shown in
Fig. 18, plural lasers 100 nay be slantingly arranged with respect to the
substrate 104, and plural |aser beans nay be also oscillated by using these
plural lasers 100. As shown in Fig. 19, the |aser beamoscillated from one
| aser 150 is divided by beams splitters 151a, 151b, etc. and may be al so
set to plural |aser beans 101. Further, the nunber of |aser beans is not
limted to fhiehaRiferiz&d ﬁp&amefsh?éb@f?mrhli 1aédr@damb ohAhSrradialigy fdcs aggual
to or greater than 2. In this enbodinent, the substrate is horizontally
arranged, afodnehhén amellipticsl shapé er afre¢thegulasshapd damni apticak Systerat thy pdurabingl e
8 with respect to the substrate, io However, the incident ,an%l_e of the
above | aserlasss Deams afenisragingriowhile they istadiaging fage isimevadnial g fiesy dggctiana the ngl y
arrangi ng the bstrate by the.angle.A w th respect t.0 the horizontal

i rocti on. MBIt LR e briRREnEug 1 stadifER Berf mAReoR ¢ AREHRR 1 ng
the plural £ased iRt biretod; Sd BE irkRiathRy A& HintdVealin hQedddg dbbiidy ate wi I
be explained by using Fig. 3. The laser beans 110a, 110b, 110c oscill ated
fromthe | aser i sAmdihertconsteudipn @f ltheniventidn fetaive 3o I laserlitidbiating aeethod t he
short side direction, and is changed to | aser beans 113a, 113b, 113c havi ng
an el | i pti dalalsehehsrctarizad rie dhatrthe ishapes lod jdussh lasar beams padingiriadigting dace | n
order to forma ] aser beam ha~Vin n elliptical shape. or a.rectgngul.ar
shape on artiftingly; arpanggl abcrespeclfos he pjural fasgr beasgs e, forpeC in o STURYGH (e
substrate) J ved J ' ' I gf WIES, .

| aser beamsgg% e 1|%rc{ra§ |%1£[j§eh(r§8 ?h&gﬁ'gﬁ Q‘%@?Y%ﬁmkﬁgﬁﬁggﬁﬁgfereg(%l{ae]]gﬁ%ﬁégf 108
wi t hout @hagdienthet in@diafias dacy isamaved @i at it lddeetion aRenphstal RSerS b&hs afee -
When the irradiation of the | aser as beamin the direction shown by

ref erence runadintetl White ithe tiadiating dabe ishmoytdga 4 alirectien genssser ta dhe ifgstnoved
in a directjon shown by referepce, nunergl 107. The | aser beam can be

i rradi at ed lﬁc@%aﬂ‘i‘Fl’édff?‘g'ﬁt‘%g‘%lsb‘?o‘feélf‘@laéﬁ?%‘drfﬂWEP%ﬁ' 106 if the stage (or

e, SUBSLTACS), VTR ok Ayl SRR e SR L L (00

while the [aser beamis Irradia amis ir
entire subsghidb®rizcCh Mt 8R FaSRSehing %ré DSSRate® RIIE Al SolidU@ser dficonfiRbdiRr

novi ng net hod of the stage (or the substrate), the stage (or the substrate)
may be absoscitlatéah ompuldecosdillation.i oForsixample) yher sollidrlesee és constructed bz ¥AGer t he
stage (or the substrate) is _noved in the direction shown by reference

numer al 108as§haR iV @ndaseni h YIHE laser et tYAIRs slassin apglasselasere e Bhyulaseralan1 08,
Further, the_ st or s.the .substrate). may. be al sq, noved in the.direction
Shown by r AlERfEE Hifhar T det 216 Re TRl pDRuf TN E° phibe eIeBh oun by
reference nuneraly 1086 le W&y dRSIEMons Nt i ehAAdt& el OR HRA M1 BBhRT ence
nuneral 108 are repeated. On the other hand, the plurality of |aser beans

t hensel ves arescibiateddioml ondrof glural kinds sdlecied framchnsi lasdrhaad plKirlader.t y of | aser
beans and the stage (or the substrate) may npved. io The |aser beam

i nci dent®to the Sugrshoftke above spndriconsy it is pharaciprizeddn dhat aylindpical lesse, and
becones soscal l.ed return |ight returned.al o the sane optical path as the
ot dont ¢ Fed 3 e rlteRl sySf o OIS 1005 PikerdBrebmontrn e Sir B 08 he
laser, a chap@firidl theM @R as thE8pilaystant] on of a rod, etc. Therefore, an
isolator 111°1s preferably arrang%d to renove this return light and
stabilize the osanbthat camtraétidnnsf thaiwentiorsreldtive to tHe hiveifhcising inethod iof
irradiated to the substrate, the |aser beam having the sane energ

di stri but i apsemicondpetar adegicet diselpseds it $hip aspecifigatiomn s charartgyzed breati;atcan be

uniformy irradiated. Further, it i.S possible to ohtain a.sen conductor

11 m hadt n e g s Rt o Gl sgrtace SR po it BT of nce
the plural ;] r r; icAISshi V. ARdat 88t beans
can be-ef t e ShpioBANTeG At 36 Srried i 4R IR SHSRSAREIR TR Hpt PREE
beans are ogmedl s@tém; e ferablaser Béeagisl dratigadigied ushigthel sematondaser silmand may
be also formed by dividing the | aser beam oscillated fromone |aser
Further, tmevedimbefirsdUireetzom theergmicanduetor film is moyed in 2 beooed diraetiang andt
particularly limted if this nunmher ,is equal to, or greajer .than 2. zs

[ Enbodi mentheaplusah lasqr deamp e ﬁlg%?tea oo die F%mcm«'wéﬂraéhrhgs PYela8e? beam
fromthe dj. i r Jo ar .. the substrate by using plural |asers
havi ng ?he&%%%Béﬁ§6§$é$ﬁ§g@$ﬁﬁﬂ%9%§ mﬁlé be explained by using Fig. 4. The
| aser beans 120a, 120b, 120c oscillated”fromthe |laser is shortened in the
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 laser beamhaving an elliptical shape

ey -, = Y




repeating these novenents. In the noving nethod of the stage (or the
substrate), the stage (or the is substrate) may be al so noved in the
direction shown by reference nunmeral 107 after the stage (or the substrate)
is noved in the direction shown by reference nuneral 106 and is noved in
the direction shown by reference nuneral 108. Further, the stage (or the
substrate) may be also noved in the direction shown by reference nuneral
107 after the novgnshér dofistidt@ioflbf BfelihPéhtivhQ¥iatiy o th aiaaifeiingBhchod 86 and
the Zo novenent in the direction showmn by reference nuneral 108 are

repeat ed. Ohe sémicondstorhienite is hlso whanactetizgd imf thhtas sgmibendvetar fdmeisl fomseday be
noved while irradiating, and both the plurality of | aser beans and the
stage (or t¥Meakinsulating swrfacey theyshages of, pluraldaser heams iip thegesmicerductax film

substrate i g ref]ected on.the su e of e nd . .
so-cal e ruriE fitfeed St etk 6 Phush d8sol Vb Bleiroppl i 3R Fiica

i nci dent st idkBpe difd Reclafl Mﬁf‘sﬂabgﬂg aﬂs‘)gtiéal@éigm?meliﬂ&%ﬂagé} Helfas Axd RHliafda t he
| aser, a change in frequency, the struction of a rod, etc. Therefore, an
i sol at or 1lvthilesthprseinddoathgtoafimaigmdved it @ ifivstaditebtion;rthé semidondindtorafilth is
stabilize the oscillation of the laser. Thus, if the |aser beamis

i rradi at ed mevednin 8 sseendadisectione anddbe pherahnlasay beams wee dmadiated ovhjle the

di stributi di.ated to t.h bst r at hat .the | b b
S0 uni f or mymiepditEt 56 Semoveddn s dhEchial B&sf b P 2 som conduct or

filmhaving a 18 anffct ehlinifig Bf fHeQiventipn rilaivedb tfie FRRBRENALE merfad dher
since the plural [aser beans are used, throughput 1s I nproved and the | aser
beans caw hke sdnhicenditdr evice aslhlad eharadterizddi in thattosbnitesyiducton €ilml iv fedmedaser
beans are used, but may be also oscillated by using plural |asers, and may
be al so f oromea ipsplating syrface; theeshapescof herahlaserdieping irethefsemigonductprfil ares
Further, the nunmper of. L%ﬁeg beans is no I'nitgd to three, but is ngt
par ti cul ar Hgrmpgdnin anyelliptical;shapg 0,3 reqtangulas shape,by An HPHSA3ysteRy; ho plura

[ Embodi nment, j hadi t J1R0 | NG: acklve
| Ebod ety bl e SRR R o BeRRAS R RRGR T Satdinghihe,
substrate qRe PYhirsllager(bdasChreCittatliatedl Uil ithe selicontictoP filmaisPing®éd RPAt i ON
having a pi xel TFT and a storage capacitor are fornmed together is called
active nmt diectgursversd o the first diteetiong amdthe Semiondicterifilm & momedtin atsecondo
fornmed of gil, ass such as barium borosilicate glass and al um num borosilicate
glass is uSHECHM-t hi s enbodi ment. 1'he substrate 400 may is be a quartz
substrate, a sili e . t r i t r.at e,
st e e et R oAb R AS B R
plastic subsd dedti€odliavioR detiB@is 165 Efdr AT Rred MR itk aWehi&dndnéer AlmMi® simzting
tenperature in this enbodinent. Next, a primary film 401 having an

i nsul at i ngohiannmsulatingasurfact; thershapdsdsf plutainlaser béanoninnthiersecdcdnidbctpr &ibd a
silicon oxyitride filmis formed on the substrate 400. In this Zo .

enbodi néht Slaptingly arrapgad with gespgeteto; the plwal faser beamspare fammed: iny an aldjptical
However, a_structure may be used whete. a single | ayer fil whi.ch..is .t he
oul at | ng TAPFiF o dpTENas Ao FEat O el e b Fiset beds 43 iibBY,

llayer of tQ&ilRkihdBdnYichbhdu®iof Gm R rdddcdGRR ﬁ?gl’ﬂirédtioqsatsﬂe' 1Raf Gkar béanisodrged 10

to 200 nm (preferably 50 to 100 nm thick by using SiH4, NH3 and N20 as a
reacti on gimdiatedhehile the cemidohtdudtdrefijpmh ds meoven reetdinetion| revéise ttdnitle first
enbodi nent, a silicon oxynitride film401la (conpositional ratio: Si = 32 %

O = 27 vy firectipn; apdthe semiconductyr filpdis maved in hpecand diregtiRness of 50 nm
Next, as_a secongd |ayer. of the primary fi.]m401, a. silicon oxynitride film
2010’ o3 or med it 0h AF R RieRE LRpHRRYOR, b G atictelild o S YR iR, oy
by using S 2 S g i i n ] He:nl a CvD
et hod. 1 o ST RomC SR EREL! B ifthubll BRGRARATGL IS Syglifid 255
(conposi t i @aalplé,ahé @olidlaser 8 Zolstrioted BPa WA laser, LYY labelO YLF laser,a = 2
% is forned with a thickness of 100 nm Next, sem conductor layers 402 to
406 are foXAHe losert telapy laperr  nfhiyl laser,Riny alexanfiridg lasers & dhi:sapphiretlaser. fefd. of i s

formed with a thickngess of 25 to ap nm (preferably 30 to 60nm by a
publ i cly KSRBRAUOMS 956t e, eHPYSe ¢5GEIalBRt t eri ng met hod, LPCVD method s and

pl asma D net hog) ] - fd .S j ser
crystal ﬁ/zati onoﬁegiaﬁgg?r&g %ﬁ%@eﬁﬂ{zﬂkjg%gl ltsid(l)lhgygﬁtz ﬁ‘fe}{fg]g{e{rﬂe(z:lr%ﬁ%?rb?zati on
met hod, other known crystallization method (thermal crystallization nethod
using RTA or a furnace annealing and thermal crystallization nethod using a
netal elenent facilitating the crystallization) can be used. Patterning is
performed on the obtained crystalline io sem conductor filmin a desired
formin order to formthe sem conductor |ayers 402 to 406. The

sem conductor filmmy be an anorphous sem conductor film a fine crystal

. . oy o . o Al 2+ - o



is Wien a crystalline sem conductor filmis proeduced in accordance with the
| aser crystallization nethod, the pul se oscillation type or the continuous
light-emtting type of excinmer |aser, Ar laser, Kr |laser, YAG |aser, YV04

| 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 |laser Zo light emtted froma

| aser osci hieaseillaicd fibdh BRE 6Eplufal kRAS 86188t Rfrom @PAr REer@hd bMri18seshape by
optical systemand is irradiated to a sem conductor film A condition of

t he crystallizat Forthdrs ipreagle rdf ythe edbee¢ ednftynctioes, uit ais schatacteriaed ipnthadanment ,
a anor phous silicon filmwth a thickness of 55 nm.is forned b(){agl asma CVD

met hod. Theyindrical lsns js;used ap thesopsicak Histemy Hy)thepyisedt issshatasterized isthahawn i n
Figs. 1, 3 Fig. 4.b i d, h ti.c ,of ti
[ gh - emi + EPVE* Isfisand PoyliRdrical ibes aredited PRI Re crystal fine silicon

film Acgording to a patterning process of the crystalline silicon film
usi ng a photolithography nethod, the sem conductor |ayers 402 to 406 are
formed. After the sem cABRIER DESCRYRTION OF THE BIGAWINGSor ned, a snal |
amount of so inpurity element (boron or phosphorus) may be doped in order
to control a thrEghdliziaxiew shawing apfexamplefaf the senstructipnyeh lasersitnadiating fi | m
407 coverig%.the sem conductor | ayers 402 to 406 is fornmed. The gate

i nsul ati ng"$'¥%m 407 is formed by using an insulating film40 to 150 nm

t hi ck cont ai ni ngggi bkC ' ' | D tering
s method. |t i ERena et AR AR anckainlol SER 14 RN sl Uh
ratio: @ anprdiain®facedd % N =7 %and H=2 % wth a thickness of 110 nm
is formed in accordance with the plasma CVD nethod. Notably, the gate

i nsul ating fil mFig. @otis laj nieweshowinghen sixaimplen of xthai consiaection| of he lager
insulating, fi,l mcqnt.aining other silicon may be used as a single |ayer or
as a | am nFRIRUBEAEYICGr e 10 When a silicon oxide filmis used, it is
formed by m Xxi ngg;let,r h il TEOS) NP

met hod, which igﬂgi éc a%g}g%“%hggﬁé %rgﬁeg‘??&gng\?vitp gn&élg%‘fél?%ﬁ %ﬁzgdgeépof 40
Pa, a subsﬁlraa;agngqgmgé_ature of 300 to 400 C and high frequency (I3.56 Mz)
power density of 0.5 to 0.8 WcnR. Thermal annealing at 400 to 500 C

t her eaf tser can dfige 5gisod eiear ahdveingsan cxamolet b€ the | donstruotiondef thd tases
produced in this way as a gate insulating film Next, a first conductive
film 408, iadiaingdeviee.to 100 nmthick, and a second conductive fil m 409,

which is 100 to 400 thick, is.stacked on the.qgate i.nsulating film 407.

' thi s enbodi melEs i T skEiaERETE Pr s pammgf bR% oth i th
a t hi cknessixQfTEOaddM #FH of RarivRgRduieonduct i ve film 409 formed by a Wfilm
Zo with a thickness of 370 nm are stacked. The TaN filmis fornmed by using
Ta target to perRigs.MAstmuT€ ard segtiomal aievws shosyiiethe mamifadturinggprocess @f¢ie The W
filmis formed by using Wtarget to performsputtering. Alternatively, it
can be Porb¥d T ‘%’lﬁ‘éb%&“@i’lﬁ'%@ﬂ%wm{@i‘hg tungst en hexaf | uoride (W6). In

both cases, the use, of the te electrode needs. | ow resistanpce.. fore,
Che oo ati vi ty BF & R oy feu HOSMERE pRogit b dfies opBE G 411" o
resi Stanceanﬁfthé’hﬁﬂﬂ\ff}i‘c'dﬂv\?\ﬁgkiﬁ%it?mi eved by increasing the size of the
crystal grains. However, en the Wfilmcontains a | arge anount of

i mpurity el enentFigcis agdaroxipwahowingahe comstrattionzeftthepixeSTFThi bi t ed, whi ch
rai.ses the resistance. Accordingly, in this enbodinment, the Wfilmis

fornmed by the spigt¥}isnysestionaldviawi shgwing thepmapufpctpring processt oban adiie oy W
target and aki.ng.fhe prevention 30 of intrusion of inpurity froma
vapor pzﬁaéléaqﬁﬁhpﬁdlqgff{acr?’f’twf@?wqﬁwr nto special 21 consideration. Thus,
the resistivity ; i i i1

enbodi nent, the P?é'rlgt fsgaon ttjlg{lelﬁ\z/sgmfclﬁ’?érlnﬁg‘gqﬁgﬂ gl\e{lﬁqgr?\é},a%gﬁsae@%ﬁr%?n?glnn uctive
film 409 idevidé ad@pixal ectioh. | imted in particular. Both of themcan be
formed by an el enent selected fromTa, W Ti, M, A, Cu, & and Nd or an
al l oy s materi aFigrlZA dorepplandviewt eff thel lightnemitingglevice, ande gt 128 i$ tas mai n
constituent., Alternatively, sem conductor. fjilm such as a | ycryystalline
Silicon fPeiHoRe SIRERNALHEY Rphei driying drruotdbc s emiting Bichahg ﬁ%m%@d can
be used, ALk PdCu al l oy may be used. A conbination of the first conductive
filmforne y a tantalum (Ta) film andlahe second conductive filmfornmed
by a Wfilm a conbination of the first 7o conductive filmfornmed by a
titan nitride (TiN) and the second conductive filmforned by a Wfilm a
conbi nation of the first conductive filmfornmed by a tantalumnitride (TaN)
filmand the second conductive filmforned by an A1 film or a conbination
of the first conductive filmforned by a tantalumnitride (TaN) film and

t he 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 plasnma and then to perform etching for anpunt
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 C 2 are m xed,
both Wfilmand TaN fil mwere etched to the sane degree. In order to etch
wi thout | eaving Figscs3Aus 18R aicheeviadlRwinsan etdnijde bf 4 samitbiiuveio?ldevige.t i me may
be increased 10 to 20 % nore. In the first etching processing, when the
form of the mask Figsdé4sfto 14Riase vipws shppwiog an axanple lo€ tHegemieondueter deviies. of t he
first and the second nductive | ayers are in the taperedq form due to
the effect of th&ig gﬁ%i‘%@@‘%‘ﬁgﬁwl%ﬂ et fhssemgopguct Vifgl e of

the tapered portion js.15 t.0 45 _ .Thus, nducti ve |. I.S: 4 22 in a
first formare for%ieidﬁs\f%lgc‘hgvlvnsc fifar: fuiﬁeexgl Pget 8@5%%&‘:’??‘5glfha;%egslpé&aéd%tehe
second coNgyGddnY Sndid¥eh Biséfieamt conductive | ayers 417a to 422a and second
conductive | ayer 7b to 422b) through the first etching processing.

Ref erence nuner alFigl 16 is 2 vdewah@wing anrexainpla ofgthé ir¢lation of thhéncjdém anglewdfat i ng
film416, an area not covered by the first conductive |layers 417 to 422 is
et ched by #isdaser peam @nd interfsrenceas to form a thinner area. Next, second

et ching processi i & perforned without renmoving,masks made of. resist (Fig.
60. tero, OF4, Ep Thib goVisPestdung d sramplent s eomgicy of JbF Jasss,
Then, secopd, &4 Licke | ayers 428b to 433b are fornmed by the second

et ching processifng. On the other hand, the first conductive layers 417a to
422a ar o not et chipdl Mely anviety, skiowing caidégdmple bdfayirr sorkfction 43 3he nasene
second formare forned. First doping processing is performed wthout
renovi ng mirsadéatingdlevise. resi st and | ow density of inpurity el enent, which
gives n-type to the sem conductor |ayer, is .. added. The do

processing may b&%¥ bsrﬁe?ﬂ‘anSl&EPBgo"é’n%aW‘f’hmtzﬁﬁ F‘Eﬂﬂrﬂﬁtb‘?%é’grfg? Hgﬂ"ror t he
ion-inplanhhm@uﬁﬁggg% The ion doping nethod is perfornmed under a condition
in the dose o X iB to 5 x 1014/cn? and the accel erating voltage of 40
to 80 keV In thi F%ermoeb' Aeview §H1ﬁvih§>rhndeﬁ eNgft thedcorstrpétidmobiabe Under a
condition in the dose of 1.5 x 1013/cnR2 and the accel erating voltage of 60
keV The in- irpdiatidgpievige.so i npurity el ement may be G oup 15 el enents,

typi cally phosphorus (P) or arsenic (As). 23 Here, phosphorus (P) is
used. In this case, the conductive |layers 428 to 433 function as masks for

the n-type doping | huetkibiibRIGR THE PREFERRED BIRGHIMERTSAS 423 to 427
are formed in the s - » = npurity el ement
in the density reRgemebditnent MoliSs bPthe predediEBiiod Qibdasplathddey hamgirity
areas 423 to s 427. \Wen nmasks nmade of resist are renoved, new masks 434a
to 434c nebg. 2f resist are fornmed. Then, second doping processing is
performed by using higher %ccelerah%?g voltage thap that used in the first
dopi ng P ocessi niIstTeach; frplumhlasgr heamols ?eé%p!e‘?‘f eptiral sYstiaR to dasep RIS on i n
the dose o 0 ing of 60
\/{q%" ;f%geb, ﬁ%ﬁg i Jan)%ll Qi](:g{ &{E%e ,‘;%E% xlca%noéugaraﬁﬁgé %Ex%l 15]1%d1a911é ‘?‘%%8

to 120 ke Oprng "processi ng, e 'sec contuctive Tayer bto
432b are upgpdstape BRISIadG B eam! is fOPnddiRUKE roctAIgBIHR Rhape$th® GllipticAedhhpy med
such that the inpurity elenment can be added to the sem conductor | ayer at
t he bot t onomthe abeve impdiatidg fare thecauso thetlaeer bears tis effioidnity inadidted/@ran hhien,
third -dopin processiggéis performed b having | ower accel erating voltage
than that SuBsHaie face. sddsidapropf thy !ﬂs?fcé@ﬂs’i sEritted fomathe Bserols HIffPEAt Hhown in
Fig. 7A._ The i.on dopj t hod i s perfarnmed under a.condj,tion in the.dose
of '1 x ForRergaies, Wil Rl 86 e nbe BBl Er g et s Bk Ramifh ke
Through t he.GrGRAR:AIR R apélm30@9n?§fh pinge wtﬁ@o%ymso@maﬁﬁau% an
n-type doping inpurity element” in the density range of 1 x 1018 to 5 x
1019/ cnB ity BanédCofpotrdiidnl i©W0maR30inyn (boghadethalfarabeeswlitls, inddikaanprofits], 20

whi ch overlag with the first conductive layer. An n-type doping inpurity

el ement i rintthe Yodndasey theplppeoff the Jesenbam ¢s 8 circulapshapadf pgod ghepe s@ t he
high density inpurjty areas 435, 1,. 444 and. 447. Wth propet .ac erating
vol t age, tqalé"ﬁlrg‘pvﬁllj&h?fér f‘ﬁiﬂ?fpg‘ral’? Qéﬁ?"e}&g’%{ﬁ&a%’é %{cﬁﬁna‘éﬁ% Flfaspgllhﬂlﬁ ?&]" area
can be Jorggd o AR QhEL Mnd difipe SF e adiP BLAN oR URCAHRYE Madiilthedicd RSel i r
dopi ng processi ng once. Next, art er renovi ng masks made of resist, new
masks 450a to 450c nmade of resist are fbkned to performthe fourth doping
processi ng. Through the fourth doping processing, inpurity areas 453, 454,
459 and 460, to which an inpurity el ement doping a conductive type opposite

to the one conductive type is added, in a so sem conductor |ayer, which is
an active layer of a P-channel type TFT. First 24




conductive |layers 428a to 432a are used as nmask against the inpurity
element, and the inpurity elenent giving p-type is added so as to form
inmpurity areas in the self-alignment manner. In this enbodi nent, the
impurity areas 453, 454, 459 and 460 are forned by applying ion-doping

met hod using di borane (BZH6) (Fig. 7B). During s the fourth doping

processi ng, the sem conductor |ayer form ng the n-channel TFT is covered by
masks 450a té the4bfiangiidahae drabd alliptiddl ehapedy thdeptidal fstdn@ t he third doping
processing, phosphorus of different densities is added to each of the
inmpurity areas 49Benvidensanglpopeacy lppeobeans tntheiaboyreirfadiating fangdsisat hathet he
density of p-ty dopi ng | rity.elepent can be 1 10°9 to 5,x 1021

at oms/ cnB Fﬁmﬁot Uy E¥sC e’lﬂq'p ?t"&?ﬁ“‘?‘bog&t?bl laset bepm ]éédg’eﬁ'e\ﬂtt?gﬁef Y8nct i on
as the sou . i th i i - D- : ity
areas are ?%r%r%gegaitﬁ%ﬁ%qnseémﬁ;hg% ucf%ﬁ%@?{ﬁ @?&%%@F?‘@‘é%’?ﬁ%ﬁ%%%he
processes ardhtire bstrate fdte. masks 450a to 450c nade of resist are renoved
and a first interlayer is insulating film461 is forned thereon. The first
i nterlayer insul &hikgthiei dbovd Adsendbgarhel (83nisi insdiandd, ragsthgd (orlhe smbstEh€) ism

thick containing silicaon, which is fornmed by plasma CVD net hod or
sputt eri ngMAvehdw a dirpctipn shewm by raferance Jumerd nl U6y y Subseaquentty, tha stage (O t hi ck

is forned | CVD net hod. ..The first interlayer insylatdng,film46l is
not 11t exte SORRARL POl 0, for Stn PR EEREYE nutrdl 17,30 i afbac ng
fi1mzo cORioRbaidgdibichQRob 1 re1eAicE nehil 108 willeAhl ABAARRA behhpB I €.
Next, as shown in Fig. 7C, thermal processing is perfornmed to recover the
crystal ho nés irreliaaed, erTinis) if e dthge Gormhe sudsicste) id sapestsdignnioved adiilevthbe t he
inpurity el enment added to each of the sem conductor |ayer. The heating

pr ocessi ngincidepepgsitioneandthe incidant pngle ok Hici lasgr bean are fixeds ghedaseabsamicang

e e BT 6 R B BB S b S

or bel ow, gle AQOm!fh tﬁg%ﬁiath&%&aglrﬁéégh%tﬁgngaéﬁ()\?xﬁg}ﬁ}é] 3R this enbodi ment,

the activation processing |s-perf processing at 550 C

for four hours. The ek ire® s ir@diald pHival filles BY AR e RRIgD @6k the attrate)
anneal i ng net hod or rapid thermal annealing nmethod (RTA nethod) may so be

appl i edis 2 theAliteetiomshorei Yy reforenbe aninarpl 306 eod subsgqnentlyomopimgfthe stage bef or e
the first interlayer insujating, filmis fornmed. However e W, ring
mater Al i (pFy G SiSTate) dndhe fiv@&toa thowmn, by Fefercaes pume _19{5%};@%3\993%6 _
pref erabl y;, 06 O Rf ﬁfi{r%iat%ﬁ. | b Seyd 2Ny th9§£rlrhé‘ta}e’£lqs F&Adﬂté& Bﬁh‘{léﬁ 4g film
containing silicon as its marn CoOnStituent sdch ascsriicon stnitride film

for protectheRehgt i6r ik shb@td) ik ol éd i METMMELHRNEhowdY B efefdrBifceimhdrgl 07,
processing (thermal processing at 300 to 550 C for one to 12 hours) is

per f or ned, atdtlie tigemztamocanderaghia ipediated mels sifthition ps shosasinthég.@hat es t he
dangl i ng bond of_the sem conductor |ayer wth £r%dr ogen contained in the
first i erlayerlfisachiingideny anglens 4he sampothecpiptd defst Pgams 408 cap e yeo

nydr ogenat gy RARLHLERS B bybISICIE FSEE Aol ik e TRy

insul ating Al'ternati velry, tl ydrogehat’i on nma _ _ _
hydr ogenat js QiiedtlySénaggéty it aEpedi fd h ambe Bl MeMRIdEt MBR! bNtheNREF BRAMNY 1 N

an atnosphere containing 3 to 100 % of hydrogen at 300 to 450 C for 1 to 12
hour s. Therefore, it is desirable to set the incident angle of each of the plural laser beams to be
~ the same, or lie within an angle at which the change in reflectivity lies within 5 %.
25 As shown in Fig. 17, the laser beam is incident to the irradiating face with the beam
width W. No interference is caused unless incident light and reflected light on the
rear face of the substrate are overlapped. Namely, when the thickness of the substrate
is set to d and the thickness of a semiconductor film is neglected since the thickness of

the semiconductor film is smaller than the thickness of the above substrate, no

30 interference is caused if the incident angle is greater than an incident angle ¢ satisfying
12



When | aser annealing nethod is used for the activation processing, |aser
light is such as exciner |laser and YAG | aser is desirably irradiated after
t he hydrogenation is performed. Next, a second interlayer insulating film
462 formed by a inorganic insulating material or an organic insulating
material is formed on the first interlayer insulating film461. In this
enbodi nent, an acrylic resin filmwith a thickness of 1.6 ~mis Zo forned,
whose vi scodiftyW/2d10 to 1000 cp, preferably 40 to 200 cp and which has
depressions_ and é)r,ohglitd'bons formed on the surface. In this enbodinent, in
order to preV&RCSH W~Zdef | ection, a second interlayer insulating film
havi ng pr ojn gl %B%nféﬁgre Sé)fsecﬁﬁgeﬁ%eﬁnm shown) on the surface is forned.
Thus, the projeCtions and depressions are formed on the surface of the

pi xel zs elgacircgidgw/bi, order to obtain an effect of |ight dispersion by
form ng the depressions and projections on the surface of the pixel

el ectrode, Thepfaeswhemthe paset beam isaycident abamedsle priater tHam the ineideat agple §de. |1 n
this case, ,the projecting portion can be fornmed by using the sane mask for

form ng a TATRotmegessarye sichlysenfory theincidsat anglesiod theoplpal 1aser beams. any

i inth nbey... of . st _.:1h .ecti ti b i ded
as nocessary on CheOWHa fofdeRpratipg thedintirferered 4s Ehdnged by (he yaveleieily ( he
TFT 26 pegd l%@?-beﬁﬁ??&lgﬁé?lgﬂc%’ler@lﬂjtﬁfﬁﬁsgﬂﬁir]@%eﬂﬁ)%n@ﬁﬁ& fRstilnfhidGedsyemed on

the surface of the pixel electrode along the projections and depressions

formed on ahdérradisttdobjeof sugh ak asemidondgctdr filt, ey erAdugrdihglypit & weetdsag to
portion. Alternatively, the second interlayer insulating film462 nay be a
fi | m havp ngorsider farrangespests ofithe eptical systemhand tha dwadiated ebjecthe pi xel el ectrode

is forned, proj ecti.ons and depressjong are forned on the surface b
perform ng an adg'bijhlfnﬂﬂ‘@@g@‘?g%f? ﬁsthﬁl.lﬁ?‘iaw?q(hﬁm TEie I@gtm%gﬁ6§°and
etching ne m‘?‘] f r i 1

di sper si ngbre tg{’?iaﬁiﬁ?%ﬁhl %%ﬁ%ﬁ,vﬁ]:ﬁﬁgzﬁyeggagg'}?ﬁ%ﬁg&sg a’@@r‘ﬁ%é ibégmtso 467
el ectri cal bycigned 6ohi ok IaSer] NPukithdrythe mdafber bE RRACHJaMB! Y noflimite® té Giregd in a
driving circuit 506. These wirings are formed by patterning a film

| ami nat i ngbut i¥inof particwlatiy limitet iikthisomunkel iS50 plumal amchben equial &y of gieatet thahoy

filmof Al_and Ti) with a thickness of 500 nm It is not limted to the
t wo- | ayét dtructure but may be a one-layer structure or a |am nate pad

including three erials _of | eh N0S. ; ot
limted to Al ang%ﬁmﬁ§8%&g§g§{ﬂséhﬁaﬂ§ vﬁfrt?%]gseg%cr?tnggd%_rffrlr@ds%@é slsla* 8P mi ng
Al or Qu ofradialml Methddawill bRedkphinRAt tWheh NBe ALY R4k IV #tRidtbd o1 the Whi ch
aT filmis formed (Fig. 8). In a pixel portion 507, a pixel electrode

470, a gat ssmicondugtot 6Bingnide airmdiatedc bicaataimsca rodeng Ghatarandf Br omded Sodir ce
wirings (a lamnate of |ayers 433a and 433b) are electrically connected

with a pi x¥lidified withithe passage of itime- oI lE ¢he biger b i yradigted shile fheilasgr 469 | s
| ectrical d, Wi t I d f 1 i xel TFT. i xel
ol oct 1 odb 4FaF FLREREE it I 88 BRIGCHERTR SeedsSe) bined "o fheads

TFT. Fur t hejoledl 8nd sOR1iREK YithelhRCaside ot fint 21! 8G4ts] CRh¥IyCanBRptadi th a
sem conductor |ayer functioning as one electrode form ng a storage

capaci t or . gridisntr sbfoymed imabe séraicomductordgfilax caldl € otystab fgraintis \grown along as a
filmcontaining Al or Ag as its nmain constituent zs or the lamnate filmis
used for tRAvieEdirecipn Of the)dasary beam sot thatsthgegrystalngraiy pfianlgrasi digmeter 396

having a qx%ecﬁi rfﬁjei éleé@l%ﬁgrggteggiics of a TFT manufactured by using such a crystal
25 grain in a channel forming area are improved and the operating characteristics and
reliability of a semiconductor device can be also improved. Since there is particularly

almost no crystal grain boundary in the moving direction of the laser beam, it is

preferable to manufacture the TFT having the channel forming area parallel to this

direction.

30 If such an irradiating method is used, the laser beam can be also efficiently
13



n-channel TFT 501 and a p-channel TFT 502 and a n-channel TFT 503, and the
pi xel portion 507 having the pixel TFT 504 and the storage capacitor 505
can be formed on the sanme substrate. Thus, an active matrix substrate is
conpl eted. 30 The n-channel TFT 501 of the driving circuit 506 has a
channel fornmed area 27 437, a low density inpurity area 436 overl appi ng
with the first conductive | ayer 428a, which constructs a part of the gate
el ectrode ([(BUliDedrtoathe bmgk ardai gbsttetesi tRurthepuwhery tier semitdaddator filmnisng as
the source region or the drain region, The -type channel TFT 502 form ng a
CMOS ci r cuictystadlizsdrhyy iradiaging ﬁBClhag%?ﬁhh%ﬁm’?F‘!S pssib %‘ﬁfeﬁna‘% semicgpdistaTed by

an electro 4 nnel rned apea 440, a h nsi ity
area 453 fgﬁctﬁ%vﬁ?%?ﬁe §IXSE3? oure tg ﬁgc‘ﬁeo‘rjllag]rc . hdéost?r al ﬁla} ceé)gl or?Ii &lnom([?géil ow
densi ty i MpyEthsy R eracééﬂr clitfcibrighswiohe TFT $tuhefal BhapRe uopRd area
443, a low density inpurity area 442 overlapping wth thé first conductive
| ayer 430asemftofiductariilin are improvpdahd the dpbmtiggcharattedsticodnd rdliabllity of he) , a
high density inpurity area 456 io functioning as the source region or the
drai n regi semicpnduciindsyictcan boalsoimpioyei xel portion has a channel forned

area 446, a lo nsit ri.ty area 445 forned out.side. of the ga
el ectrode (LDDWr Fd’lﬁﬁgé%g}) gnh?‘éﬁa&’@ﬁst?’?)f"bPWbGPPﬁtE}‘%Q?%é“HS fe?iﬂlf‘,‘& gn‘f‘ng as

t he sourcefl;,g%m&aﬂli) ttl‘fl?erﬂﬁ(?dzﬁ hE Fh&Wn bABwW- t ype doping inpurity el ement
and a p-type doping rrpurl ef enent. are added to is a sem conduct or | ayer
functioning as one el ectrode of the storage capacitor 505. The storage
capacitor 505 is forned by an electrode (a lam nate of |ayers 432a and
432b) and fEmbedimentslict or | ayer by using the insulating film416 as a

di el ectric,_The, pi er structure in this enbodinment is arranged such that
i ght can B@“B‘P‘BE’!@B in a space between pixel electrodes and the ends of

the pixel el ectr fgd GabdffoflySThafd o UhFes) A GFutl i Wyl G epily’ 19

the black matri x

active mat fg the SkMHhTeAVH BV APUERA By ustdd Bigenbosl PBNis anﬁh@ ame rof er ence

nunerals are used for the corresponding parfs in Figs. 6A to 9. A broken
line A-A" in FigEadh mfahephpxﬂrld@rtbeams sem, |10ﬂaI10\1cen/\sltoalmed al thaghart kideken

line A-A" in Fig. 9. A broken line B-B g 8 zs corresponds to a
secti ona W@W&wéaha@rméleaswm@nlqzbméo%Bn pecomeg lasgr th%mﬁm #OFe not ed

h hi I d t.h
roely T ERGaPvia s BEGE TP f o dtatphatiar sBie.t ot TRAUEE Bk, o Buter
manuf actur@, forh &11h&F bhAR hhy Vilg ag%llﬁ)etic?our?%ﬁf %ﬁ%‘.ﬁnéglﬁ% di'n%\ﬂ iﬁ%dfaﬁﬁ the

active matrix substrate made~in t ing Fig.
First, aftface,obighitigngapibeagsed.v elfBbtagX (St Jubbteate)ist ﬂneved aa d:ifecﬁmg. 8
accordl ng to the fourth enbodi nent, an orientation film567 is forned at

| east on t&i@wm beetefesergeawmesal d964the laser bersn gan be/bradinted in %@}b@smwbow Fi g.
8 and subj d toaru oce den al | nbodi
rior +8 1O S aran i B e aing Reitfu els P e e PR ETR o an
acryl resigpbidd | WHRAAESHHARMbLR off?ﬁc”i‘aﬁé?'b\éﬂﬁl% tl?eoé’i?&hén §173wﬁ By defdfents €d
position to support the substrates wth spacing. gherl ca
spacers, |nunpralcEH)80fs tkfginated,uiva atags facthe Substhye)de m?bv&ﬂ rm bmlfbdtlozv ghovine
entire surface of ) ) L
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
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io the substrate. Then, a counter substrate 569 is prepared. Then, a
coloring layer 570, 571 and a planarizing film573 are formed on a counter
substrate 569. A shade portion is formed by overlapping a red col oring

| ayer 570 and a blue coloring |ayer 571 together. Meanwhile, the shade
portion may be forned by partly overlapping a red coloring is |layer and a
green coloring layer. In this enbodinent is used a substrate shown in the
fourth enbagidnienhovedcCiaothdidigbtion siovim By réfefdiewindehefal 1108, VITAY stiget(BE thy xel
portion of the fourth enbodinent, there is a need to shade at |east the gap
bet ween t hesubstrate)inny he alsoomeyed inhthe plineetioneshomny byl eeferzoce nimeerghpObeftercen

the gate wifing 469 an he connecting Zo el.ectroge 468 and the gap between
t he connecttf‘?l eaent Bgé}“h@?gﬁ r ibg Sg‘?%%‘éfcgéf‘ 9@%@;17@!?0% b[)’hfegerence

embodi ment rﬁ@{e?alki@@gﬁg él'liegrgS%%r?{nt E)Pﬂﬁzs\vl%ﬁgg&gthgﬁlg}/ra ;)fmgitdﬂgctﬁ&eshﬁ%%r. ng

llayers so t the Ion _ am natton of "coloring layers

i s over| gppefreict hubfeealt 8OSeSlpchtd) NGE.L 2B hoWws at StuatioRINSihich AR BEGS
bet ween the pi xels are shaded by the shading portion Zs having a | am nation
of col ori ngpehmyisrisradiatedctot thé entitengpbatrateddcengt this/imesuCOn ths aihdyl leanl, thesk,

t hereby enabling to reduce the nunber of processes. Then, a counter

el ectrode Phgaby of laserbeamscthemselves smayvke maved jwhileoirrdipting, and bpthathgri zi ng
film573 at_ | east .in the pixel rtion,. An.grientation filmb574 is forned
over the er?lhfrfﬂztyso&rlqsgrcgea af‘ﬁéhegsg?ﬁﬁ@F F}?ﬁﬂgﬁpﬁé"a&ﬂﬂog@bj ected to a rubbing
30 process. 29 THa8heer eamAulcidéRt I tHe SubstRS s dEfect@ BB dndMshitader fHeXe!
portion and driving circuit and the counter substrate are bonded toget her
by a seab nebdtate. SGHowelks shraltherbusbicbeahbB light Haxiag high Hirédtivitgrand@néilpgt t he
filler and the columar spacers bond together the two substrates through an
even spaci §gnsityhiédg pfeferpbledo abspsb dhecabpye apflectedalight byl armmgings gampesd0Bet ween

e Dot 8 B 55T B BT S R, Gk 2
ranner, ‘ig W&:t{rti?&rdlﬁat@d fnfht ﬁ&rhgél“l@ya‘i’t‘ﬁo $h%k¥: QO@EIY%?\L'?B ﬂ'n%PhI%é‘trH@é{ e ShOWN
. e | sttate

in Fig. necessary, t ctive matT1X su or counter substrate

i s divideddiawifige dﬂféidoﬁﬁn%%m prdviehfs B¢ BRipRratidre REIRS dahptd 10D FHon bEIRE
shown) is bonded only on the io counter substrate. Then, an FPC is bonded

by a knosnraisadini tha@bsorptéor dithe deftaciestt light.di ngfigyl,dhe daraperal®dfia divstratdd as

menti oned above is fabricated using, a sem conductor filmhaving a

crystal gr %R Igtpegt mnbbﬁlgﬁﬁphgéﬂ}ibﬂrhwéfﬂ P@,rer}ﬁagkyyﬁaggﬂin With T6BoGI0 ai n

enough opepgti f}gercﬂl?ﬁ@%% ic}%tl'&_c and good reliability. The liquid crystal
a

di spl ay device manutactured as above can be used as a display i5 portion

for an el ectroni asaBpivhan Fg.i 16, \wHehQHS indid¥As angld Gf §RN a8ér Beand R chafipdadi MeNt
can be freely conbined with the enbodinents 1 to 4. [Enbodi nent 6) Zo This
enbodi nent refleplivitynés greaty anhphgedof Thetefarhy iteini wery nppaeantcte seartbeé andidentd by
using the present inyentjon. In this specification, the light-emtting

devi ce Pbf g‘f €s e;éﬁ#s yrpl lasgrbeams taithg pagme. pJh &y mushdesiiable 4o etdhe ncideat

el enents f e e n ot .Ssub .cover
renber andeaeodRe Bl 1otk Bhding e ChaR e L BN [ALE P RYBHRRN )

I nci dent al Vs a‘libe{)ﬂcféié'ﬂle 951kt theGingidene gl SudlPtha al éﬁiﬁ%e i e fURLiPiy $Bs
organi ¢ conmpound that el ectrol um nescence caused i s obtained by applying an

el ectric fwghih X %. ghiincerthe taflegtivityisrchanged byribel thicknesseandahdmedimctiwdindenhi | e,

t he el ectrol um nescence in organi ¢c conpound includes the |jght em ssion

(1 uor esceff theisyhityate, pesh theavaelangth. fangipcrater Way, gritabl s defermige dhg incidegt ¢ he

gr ound S azineleand the light em ssion (phosphorous |ight) upon returning from
the triple Bekcited state to 30 the ground state, including any or both of

l'ight emi ssion. Bfls, 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
uniformly irradiated. 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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In this specification, all the layers that are provi ded betweén an anode
and a cathode is defined as an organic light emtting |layer. Specifically,
the organic light emtting |layer includes a light emtting |ayer, a hole
injection layer, an electron injection layer, a hole transporting |ayer, an
el ectron transporting |layer, etc. A basic s structure of an light emtting
elenment is a lam nate of an anode layer, a light emtting |ayer, and a

cat hode | ayer |ayRrg dobddinentOfHégilural febdants & ubed UHovwdRr, e shewh fin ed
into a lam nate of an anode l|layer, a hole injection layer, a light emtting
Layer, and Rigca8,pdaral lasgre 100 ayayrbecslaminghi sramgdd withoespect anthe avbstrafe 4, anode
| ayer, a hole injection layer, a light emtting. |layer, an electron
transporti ndtd plg lasgp heams mayfrealse pesillatsd dyaingthese phyral lasege l00.Figs 11
is a sectiopal view of.a,light-emtti deyice of.thi nbedi aJdn Fig.
11, the sw %]I%nnﬁl %Tﬁgﬁ@cp}gsoe\ﬂb&e %sﬁﬂgﬁcedeéﬁ%s I?cala cr?f)%?fss ! bdrgﬁrr;bé' %?musi ng
the n- Chaﬁ”@ﬂlitt_g}:s-rlﬁgf’l?ﬁb, Eicgancﬁma?%wftd Plurfl ARCEbRAME 1011e RileaRRE | ON
of the structure, it is satisfactory to refer the explanation on the
n-channel Thimbf laser Ibeamddnnat liyhited! tb hhreghbiithissnot ractitubaeht listed fif thidoubl e
gate structure forned with two channel regions, it is possible to use a

si ngl e gat emynbayds equal fogrgeentegithan ne channel region or a triple gate

structure fornmed with threge. The driving .ci,rcuit provided on,the, subsirate
700"+ T or mod by MshiemhEines th SHRFIrA JF Hefgotaly SinSd and 15F IRHRELY ni ng
t he expl anatg f tyr e g: ' i &t (o] e

expl anat i oﬁﬁdﬁgpﬁem%]?c egtrll)%e #F@cggéld §2£I§?§ﬁgn¢;gﬁa{rgﬁ%§%zd r?cigu eﬁfﬁgl ly,

al t houghid hHewevesaté ifRident snghd ofthe aboN elaghibearfiltd thelabbee substrats Ot ddee t O
use a double gate structure or a triple gate structure. Meanwhile, the

W rings 701linghmtd708 skatinglyasrranging: thensubistrgte by thhranghe8 with gespeciwia ithe t he
wring 702 as,a dfainwring. Meanwhile, a wiring 704 serves as a is wring
to el ectri dqrznia %ﬁ"é‘é‘f’n‘bet ween the source wiring 708 and the source region
of the switching TFT while the wiring 705 serves as a wiring to
electrically connect between the drain wiring 709 and the drain region of
the swi tchipmgnbbdiment2§i dental ly, a current control TFT 604 is formed by

usi ng the p-channel TFT 502 of Fig. 8. Consequently, concerning the

expl anatison of t He thisremhadiment] & methed forairiadiatiog dhey ptupalr le$erbeamstfoen a

expl anati on_on the n-channel TFT 502. |ncidentall é 31 __ although this
enbodi nent qiEectien perpenchigudarda the substiate wiild be pxplaiged By usipg Kig 8- use a doubl e

gate structure orma triple Sf4C e, nwhi l e, the Wrj 7 is a
source wiring of 1 _elaﬁeﬁforeg’ﬁ‘_?alg@?‘ft {rlc?:ﬂ’ E,.'ch ?%%ﬁﬁ%spc?ﬂ’dlthﬁgla?% B Séﬁ'?ernggg’ysuppl y
line) whil ylih@ricdl 1dnS&s Y124, 1D1A18 RChE QRS kRIeRBredtil, Rl i ERinlg¥d (PRB&GCT ed
to the pixel electrode 711 by being overlaid a pixel electrodée 711 of the
current corbenmb IMB3, 1MgriBc| levinge heredlipticah shagreabr dlkectapgalapishgle eh ent r ode
anode of a
( 20 irradiating face. In order to form a laser beam having an elliptical shape or a
rectangular shape on an irradiating face, a grating may be used. If the stage (or the
substrate) is moved in a direction shown by reference numeral 106, the laser beam can
be irradiated in a direction shown by reference numeral 108 without changing the
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
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 reference numeral 108 while the laser

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

30 repeating these movements. 16



light-emtting elenent) fornmed by a transparent conductive film As the
transparent conductive filmcan be used a conpound of indiumoxide and tin
oxi de, a compound of to indium oxide 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 pl anar
interlayer insulating film710 prior to formng the wirings. In this
enbodi ment, it i sInvanoghdrnpovingmethad pf theastagee (dritbe stlgtrath)e theostagee(of Rlie by
using a planarizing film710 nmade of resin. Alight-emtting | ayer to be
formed is |gtbstatehmay bsalspomayedin thediregtianghewn ghrﬁﬁer:qvﬁ@@gr,neﬁéslé)? t3itgr
causes poor,lLight -en ssi e to the presence of a step. Accordin it
e Gesi Foa 15 SPEs U ShBaie/ o poukd iy TR Shenfh B Bercaf Bhebfofle. oo
that a |i ghjsgedindvieddn HiYfifecan'sitfvil BY FlRteAG MInAGal 1085 HRARRED R stdel(BF
formng the wwrings 701 to 707, a bank 712 is formed as shown in Fig. Zo
11. The banthe shBstfate) Mgy beralsadmbyed it ther diretionshows Wyaiefsrgndel humeral dOPani c
resin filmcontaining silicon with a thickness of 100 to 400 nm

| nci dent al | afterbheamosement barthe Airectien gshownshy aeferepce i nymerah i0boandnike be
paid to elenment electrostatic hreakdown, duri n% deposition.

In thi
o bodi ment GURIRET! dn he ShrBeHon, SOtk P8 Telereice diimesdl: 108 arey ispeated-ncdn gh g
filmas a i r j r.e6:h .St.i.\vi: and
Cuppr ags) notné b, U pibifn B tosdreanSMEMEA b PRY TR FEAS a0
anount of cardibh the gfiﬁhﬁtg ab &dsti Sdathsrmy thestagd (o8 the Gubsirais) @ivdydaoved. esi sti vity
of 1 x 106 to 1 x 1012 S2rn (preferably 1 x 10g to 1 x 101 S2m. A
| i ght - eniot ti ng | alher la3ar3béam inpident! tethe hebsprateeis refledttd onethg surface of the

I nci dent al | al thoygh Fig. 11 ows on]y one pixel, this enmbqdinment
separately %‘Bf'tﬁ@’ée’ ﬂﬂieﬁﬂ'ﬂﬂg\%ﬁ‘?‘ﬁ‘lfeggrq%é‘ﬂ t &S‘W‘E@ ﬁﬁ’ﬂ&ithﬁ s3me gptical WQ%%%Ct ive
col ors of : r gk : i J i

enbodi ment I?lhé 'ixfcg%er% a’l g\?lv@nrg ec&%étr hz\i/svej?)"il é’%ﬁ ﬁgirugeg%éfgﬂg@eéﬁp l(l)q {).me{h_?elgsgénat
material bychhAg #LRRYUEAHN R A6EuHoREH FAL &td.Y TR rd, SanflisoRidrnN f1l @
structure having a coppef phthal ocyanine (CuPc) filmprovided in a

t hi ckness qiref2thblynaresmged tvalemoive s teturg lighyard saatdlize the iosciBatipnuofithd lasarl at o

al um num s conplex (Al g3) filmprovided thereon in a thickness of 70 nm as
a |ight-¥ntting Thasdf thelpger bgarg is Bradiatgdste;the subsypte, thsdasse beas having the by

A o e A DRSSPI . A L RGPS WY ot Bl

el ect r ol UMiyAABARRYir/BRLd, FultRedR HHBAIBILN0 BblaidhlseATichlihcler Lt HhviaRd not

necessarily Iimted to this. Is io satisfactory to forma light-emtting
| ayer (| ayetystadrgriinghise eortlmsioda nsondenatal.i eFurthey,sineithé phireflasee bedays hrecel y
conbining a light-emtting |layer, a charge transporting |layer and an

el ectron i nped thraughpay i improvedand thy laserdicams ganbe efficieindy dgrhiatede nln thiss

shown the ex le in, whjich.a | ow nol ecul wei ght or ganj .

ol ot r ol BmerneeRiiente i Blafal ot Befodres Giechby| ePE R0 Bitiifird pypsing plura

pOSSi bl € T @R afid) nial tt?ereﬂﬁfﬁﬂ%ﬁd'b} micﬁl%’h@rlaé’@'bgﬁh REAREdCfrom one laser.

el ectrol um nescent terial or a high nol ecular wei ght organic

el ect r ol unmFoghergtlic nmaiber bflaserlbeamsl ik iat dimitedno dgee, dyaismod partivularlg dimited
conpound whi ch does not have sublim n% property, or an aggregate whi ch has
nol ecul ar i #fthismupbepis qquakto opgregteg hancs. el ect r ol uni nescent material whi ch
has a nol ecul ar chain-length of 10 humor less is a internedi ate nol ecul ar
wei ght organic Zo el ectrolum nescent_ material in this specification. As an
exanpl e of } ggh nol ecul ar wei ght organi c el ectrol um nescent

mat er i alz,? i[?ﬁgg(% (Ialp%]gl am nation structure having a pol yt hi ophene (PEDOT)
film provided i nhthidéibaE@entOh nbhodfod rallifig@hé His@HBeafNfro@the diddctivRi N
coating nethod and a paraphenyl ene vinylene (PPV) film provided thereon in
a t hi cknes pemptndipgantoi thaswisyrattdy usinggdual lasghthawing thd rog shapeeof a slab type
chgg‘gm lel“xn bé‘;xﬁ%‘l‘eé’ﬂ%ﬁngﬂﬂar materials of PPV is used, the wavel ength

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, 122c.
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light fromred color to blue color can be selected respectively. Meanwhil e,
it is possible to use an inorganic material such as silicon carbide for an
el ectron transporting |ayer or charge injecting |layer. These organic

el ectrolum nescent materials or inorganic materials can be a known
material. 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
i s used anTals tagerf béam oF20aisuednvergednbly ICiytihdrimi lgnsks d2da,My23b, f 123m iélatHeoy
filmof magnesi ym and silver) may be uaf As t he cathode mater

used a condngitudisak direetign a&%‘%ﬁ@‘hﬁﬂ?rgﬁ B drergmeslaseideamsildta. clzf‘gbpé‘cgr oﬁp
1 or 2, %nﬁé"}d}é%fanéﬁla HBC ? aﬁﬂuﬁg%ceanéﬁ L?% m%nﬁmnAa lllh ptb %r?? Tt' ng

el enent 71g I's®conpl e aV| ng- f or fre e cat

| nci dent al hyvmé g elllﬂi&ﬁl’ Hapé bt BYe@ tshZﬁe":‘oxhﬁﬁ ﬁ#ﬂlitﬂfgeﬂaée taogrﬁtlﬁjg A1

formed wth a pixel el ectrode (anode) 711, a light-emtting layer 713 and a

cat hode ¥1le usal.| tIf itle sthfee(drithe stistyate)\is deovad paasdiveation shéwh oy Atferencesuch a

manner to conpl et el y cover the light-emtting element 715. The passivation

film 716 i Bumgfahd§o b§hfa}?s¢fn§€ﬂnatqaﬁgb°f irraﬁlatﬁt Ry i ﬁgecaw@a$mﬁl by mgferepcsi | i con

nitride filmor itride oxi d use anLns i ng

fimin a i 208 ulnogf cinghie, fiedicinghm 4nalf ofihe e henm. b e ATb5Rl. o

preferred CQV, m It
W%e&lstﬁe Srrhdihtid gfé ﬁ{ealg%e‘? HedmCHAVAE %%Fﬁmﬁb@g | g?rgfﬁiﬁtcé Ml

is effective to use a carbon film particular I ke carbon)

film The mzﬁsftellnliﬁnateambha@epﬁeahecmgbdiﬁﬁaﬁﬁédeﬂ thé\dizedtRAMBAOWh byaefeddige Of
fromroomtenperature to 100C or |ess, can be easily deposited over the

| i ght - end tmﬂmgral é@ferf the stage (arithe Biebstrate} i mpyerkin. a diseotinhishewn tiyaeforanct i | m
haV|ngah| effect. t can,su essthell t-emtting
aver 713 migseL, SEanisana indhe SRR pOuR a Eae numer 18ROHHE 6

oxi dati on foer! i JsARbafifb! ¢ Y 14RY Bhand 1iifdePed 1€ did Qi SER by
process. urtherm)re a seal IS provided on e passwatl%n film
716 to bon@paatﬁ@wﬂésemﬁ{en&w For the seal nenber 717 used nmay be an
ultraviolet-ray-set resin. It is effective to provide therein a substance
having a Zs hygrlestepiovelg ecthodr ohnhastigoxiodaht sebstente), théataghi(oe,then this
enbodi nent, for the cover nenber 718 used is a gl ass substrate, 9uartz

subst r ate %&bsmts)sfniaz @L%%q m&t’%d in He| diggcHen ahqwla y ireferancegnumgtal 197 aflepon
film (pr .?1{1'1 %%l ord h@@ﬁ ra e) 1 rn%%%? ?nthfel cilrec o, SH %‘5}9 bﬁ ?et{zrré%cg gltél?ltms PE{)@ ces

t her eof . ete 4w e aving a e as
shown in Fig xss.sbvl,a in {Hacchft%ﬂ&@kﬁdwn by référeﬁéefﬁﬁﬁérmdso GRRhED URLIAE BRT 'Y
out, without release to the air, the 3 process to forma passivation

film 716 ahtenbdtota)i may &e btk mB a1 hythnsdlr@nan dhpwsilly rferapeanaheral ®07 a
mufti-chanber schene (or in-line schene). In addition, with further
devel opnerftert thesmeyemen| & the dinsetionushery Barelereage pupergl o‘@és%“‘hrﬁh‘? 0

bondi ng,a Wt hou ease e nner,
- ohann HeYEherlah 1 alkon Salll by G BhEERE i e Batllndini® BED) 03
and a currqpdr Al el lﬂ_ﬁit)( of fhgmhls-ﬁﬁkmsé% ARy bBGnSHaSkAiR ﬁm?i@ﬂmg,
Furthernore, as was exp ai'ned using Fig. 11, by Pproviding an iInpurity
regi on ovemddpgethe\phirhlitylof lgeat reaalsantl tixostage(oothg subsirate) sndyahowvgl. fi I m it is
possible to form an
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



‘o n-channel TFT resistive to the deterioration resulting fromhot-carrier
effect. Consequently, a reliable light-emtting device can be realized.
Meanwhi | e, 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
sane insulating nmenber such is logic circuits as a signal division circuit,
a D/ A converystal grain cigsertathad of anpondcrestal. aFurgherovineeathe phurali lnsemibearns atehe

| i ke. Furtherpore, a nmenpry or_m croprocessor can be fornmed. Furthernore,
expl ai ned used, throgghpud is imnrayedand; the laser heams cam bey pHiciantly dyadigtedontn thise
process up .t eal i r_.encapsul ation Q rotecting,the . light-emtting
Do e onent emhediinptre il TR Reseink R, bl w8y B EFbioRdyefey bkl | |

Fi Q. 11 a0 Gadeid Ghd ffay! RS kel B dibiding thellab @Mk CUCANRY MomBrtialer. done
up to sealing of the'light-emttidg elenents while Fig. 12B Is a secti onal
vi ew t aken Fufthts, the Muniber ofilasértbeaihs As ndtdinsitedlto ehroeirbait & noB Partidelarlg hindied by
the dotted line is a source driving circuit, 806 a is pixel portion and 807
a gate dri i thip minbegis equephtoprdireatesthany df er ence numeral 901 is a cover
menber, reference nuneral 902 is a first seal nenber and reference nuneral
903 is a second seal nenber. An encapsulation material 907 is provided at

t he inside EM%&mggglnby the seal nenber 902. Incidentally, reference

nuner al l IS awrinhg to transmt a signal to be so inputted to a source
driving circuit $QthigadbadbRne ainvdthet 6f mentifhct®ny ar &ctive afithesubsithid&a1135
signal or clock signal froman FPC (Flexible Print Grcuit) 905 as an

ext er nalwo i bpuesdribediwith refdrendectorifigs. 6ytp %l tAsubgtratednywhiell al SMpoimctig aei n,
the FPC may be attached with a printed wiripg board (PWB). The |,

| i ght - eni t HFiEsdeiuite apd a; pigelipatipn havigg 3 REEL ST #t 2 SHAT9ECACARAGHRT ¥Ri t t i ng
devi ce mai i I attached with an FPC
or PVB. Neg?lg%gﬁ?)&gé%?% gaglelﬁégﬁva%gg@f# St?l Eset}ag%@?%ﬁ%ﬁ%@f ?’uct ure, by using Fig.
12B. The pixel peirkd Ga1BAGud&ichté BO0 FernRd i g1ds8 Quét b bartunBBérodilRatePlaRd ON
t he substrate 700. The pixel portion 806 is formed with a plurality of

pi xel s eachnd alniniim dososilicateeglasscis nised in fhisTerbbetiment. a Thi sebstmtee4@0 odg 711
electrically connected to a_drain thereof. io Meanwhile, the gate driving

ci rcuit 180bE pgupK? sebstrats; a giligommbstrates a matalisubstrae or eiplssnsubsaaeovhish
-ch | TET 601 d a..p-ch | . TFT 2 Fig 14). Th i I

o cnenece FitotBhyBbieduf SLRNS ot FREASERCTAR mithe it i,
banks 712 : ey - th
D6l oi oo h g REATRGiBCEATHRR WIS AAdS fhrociSin (Mo SRE I BESmbhimeR. | Ne

l'ight-em tting i Need, apeiniar@fidmf40 ading Bhcinadithpoiiny uthae silken akiie film, a

W ring conmmon to all the pixels and
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, NH3 and N;O as a reaction gas in accordance with the plasma CVD methqd_._ 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 SiHs 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 %, O =59 %, N =7 % and H
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Blectrically connected to the FPC 905 by way of a connection wiring 904.
Furthernore, all the elenents included in the pixel portion 806 and gate
driving circuit 807 are covered by the passivation film7 1 6 . Zo
Meanwhi | e, a cover nenber 901 is bonded by the first seal nenber 902.
Incidentally, a resin-filmspacer nmay be provided in order to secure
spaci ng between the cover nenber 901 and the light-emtting el enments. An

encapsul at e@wristfermél withh 4 thiskdess b£100 maj de the first seal nmenmber 902.
Incidentally, the first seal menber 902 and encapsul ation material 717
preferably uses Npwixgsemicenductaydayeni#02to 406caré formed snghe pamapnfiler. st | s

ferably of terial fo t |t .water and t ible |
et ent . FuPF Pl eBreoncydier B iy Bned ol issnrsn of 22 o iy G DL B et ance
ext : . AL .
mater ol 7HREGL B aEEN mAod MR AR ko i mollOF TLPRHERE O
adhesi ves t gndplidmb NEVEOYREh0WG.TOBRerd the. sdvierRBNlCt filnD i$ RiystAHRAIbyBAer 30 as

a material for the plastic substrate 901 a form ng the cover nenber 901 can
be used, 3é&rystaHiRRtigr-nteerogl a$f- &eirsel an celdititnatt theslaserPutiystalbiahtjori method,
Fluoride), Wler, polyester or acryl. Meanwhile, after baonding the cover
member 9010thHer kuowwm cristallizatips amab?%ﬁthmaérqr&qtaliﬂaaﬂ,onamwesr}an@eBTArﬁfnaaer 903

enchpoul at (st aragafiag S48 ihehg) Sslugalichicsd bSHE R B HailbuAds | e
sanme nat erih@'crfs?}aéfifb@ioﬁ% Est bS G&dd. ”ﬁim%n%o% cho}rHea BR tAY8N@ImH rdrgshdifife by

encapsul ati ng l1Tght-emtting elenents in the encapsul ation nateri al

717, the | sepditorshucior filvg ik b elesirddsfoerarin lbedes aorforai the Yemivoatdwiesr layasioh e
outside. It isgﬁéssible to prevent the intrusion, fromthe external, of the
i 0 subst ard@®. hsearicqpguetor dilmy yiayehe aphpmprpheus senigoaduatore filia: arfiny at i on

in the light-emtt.i I .. 1h | iabl.e 1jght-emtt) ' b
obt ai ned. “eHE] tegnieoRnelt Hip gk ceSiallisr Savomddizs h, Afideetiehu i s "
fabri cat edseﬁ}f dﬁ?‘lhflgr "i‘ih?i.el'ﬂhf %@dél%ﬂg nfnh]t g&nﬂ%&cﬂﬂt& il $hiin garnablﬂoﬁpo@s large
grain size. fererore, it1s POSSI Peic 37oBral enough opératlon

char act er i sifucfur@§ith &9 afl amelphais siliton gdrifntungifiif, i s crystal display device
manuf act ured as above can be used as a display portion for an el ectronic

appl i anwe i n varWbems akirpstalling isemitonduedton film Hs prashised imeontcordance beitl theel vy

conbined with the _embodinments 1 tq 4. [ Enbodi nent 7) The, present
i nventi onvré%?ﬁ cpistallization methqd, Htfspl@we%’ﬁﬁmaﬂﬁmsaqrqﬁgs?le}ggloe%lmwnﬁm& i x

égeiec'ei Ui FpE bY Sk e 13B), W GY RE 1aBEYAE 1HRE VYT RG: VERRED YAIGY
laser, glass laser, ruby 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 YVO, 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

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



active matri x type EC display device). That is, the present invention can
be inplenmented in all of electronic equipnents integrated with the

el ectro-optical display zs device at display portions thereof. As such

el ectroni c equi pnent, there are pointed out a video canera, a digital
canera, a projector, a head nmount display (goggle type display), a car

navi gation system a car stereo, a personal conputer, a portable

i nf or mat i orvalwerofithealFT.nobi | e conputer, cellul ar phone, el ectronic book or
the Iike) and the_Iike. Exanples of these so are shown in Figs. 13A to 13F,
14A to 14D, and DeAt.tagatsinsulating film 407 caveripgdhe semisandistos layesnfl?: 1or406

i ncluding a i n.bo 3001 L e, npu ortion.3002 i spl ay,,partion
3003, KeqbEAPRAa00H B ToEMinEan L RolorBE by ikt tostetne B4R, e o
the displa i s Eicfls i YR ml i s qain
body 3101,ﬂg@gxlﬁﬁsBﬁé}y&%gg??ggﬂgcoéﬁg%ﬁg?gmﬁ%ﬁ portIinlgﬂl%gllbg?szi?lﬂ B"g‘é‘ ation
swi t ches s 3kthod lAtthisr ymBddimeniana sille@e ok guicide fi NRoMpositiGhl GatigrdSi be

| i ke. The present invention can be apz;jl ied to the display portion 3102.
Fig. 13C sPBav® & a9 e Nesnbth end thel 2 %) rwith arthickness Bf HOom is farmedria
portion 3202 n i mage receivi ortio 03,, an operation switchs 3204, a
display io aﬁ?ﬂ‘?‘f"&ﬁ @gbg’eaﬁaﬁ{‘?]gqu ‘?I{%‘?thel‘ﬂeﬁ?té@@!na‘ei %Fﬂsf‘gaﬁnggﬂﬁmo@ Mol i ed
to the dis rdh QR; gl o Tl atncl udi ng
Lo e i Bl i Wyl b B AR i aOAITRLE ok el 1,
The pr esenimdybéaRéd b SingleMycAbPAy Slmisédindhsel ay portion 3302 is Fig.
13E shows a player using a record nediumrecorded with prograns
(hereinabter, reMdremed siicas oxiteofitmnisdised) it ris| fodned) by mekingbFelyacBd1, a
di splay portion_ 340 peaker portion 3403, a record, nedium 3404, an

3402, a >
oper ation QM"PE‘HEMSA@E%SG“E‘@ by plasmprGVE metod, wdichyrsligchagged Andeforsat i | e
Disc), CD . i e i o) j eRj novi e
and carry gé’f&lg%n%hg?eal%ﬁ?ﬁeg Trleg%u%%gq'gg’dapsﬁlgbstg%gﬁ é?l? %coér? 3?925 ggo a{;ﬁ %Ied to
the di spl agighofdquercy3d836 ﬁmgg&\?a& SARIP of 0% i 0.8'W/&RITET Thériiall dRhdAGng MBI N
body 3501, a display portion 02, an eye contact portion 3503, operation
swi t ches 350400 & SDOEGE theemaétew icmg ger focaincl{anadteridticsi 36 rthé silicommatidehfilm i ke.
The present invention can be applied to the display portion 3502. is Fig.
14A shows Brodpegskinithip wayas p@atedpsulatingfilmg a proj ecti on equi pnent 3601, a

T qud oryst al - oNeRh &isphelctsR i Ale, ol s Ao R iR 4BRR 4nia Sgpnd'y
liquid crystal d e r P ‘par he
proj ecti oncafmtReRim 366 lwhichds 18¢® ab@g@ogﬁ&g% st & gig%g@fnshﬁﬁhé'di ng a

mai n body 3701, a projection equlpnent , mrror , screen 3704
and the |i&bn 40fle pr thieaimbodivent, ithe) fied tonductive film 408 formed by a TaN film

with a thickness of 30 nm and the second conductive film 409 formed by a W film
20 with a thickness of 370 nm are stacked. The TaN film is formed by using Ta target to
perform sputtering in an atmosphere containing nitrogen. The W film is formed by
using W target to perform sputtering. Alternatively, it can be formed by thermal
CVD method using tungsten hexafluoride (WFs). In both cases, the use of the gate
electrode needs low resistance. Therefore, the resistivity of the W film is desirably 20
25 uSf2cm or below. The low resistance of the W film can be achieved by increasing the
size of the crystal grains. However, when the W film contains a large amount of
impurity element such as oxygen, the crystallization is inhibited, which raises the
resistance. Accordingly, in this embodiment, the W film is formed by the sputtering
method using high purity (purity of 99.9999 %) W target and by taking the prevention

30 of intrusion of impurity from a vapor phase during the film forming into special
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so be applied to the liquid crystal display device and another circuit
formng a part of the 38 projection equi pnent 3702. Further, Fig. 14Cis
a .view show ng an exanple of a structure of the projection equi pnent 3601
and 3702 in Fig. 14A and Fig. 14B. The projection equi pnent 3601 or 3702 is
constituted by a light source optical system 3801, mnors s 3802, and 3804
t hrough 3806, a dichroic mnor 3803, a prism 3807, a liquid crystal display
devi ce 3808onsidepitivne dihbif,aheresistipityofo REZPpQont can e apkietédon optical system
3810. The projection optical system 3810 is constituted by an optical

syst em i ncl udi ng Whilss dp dbisi eabodiment, Ahe Kisstgepnductivee fibie 0P ist TANARd the

le of th 5 . thi s, enbodi nent | £ ticul limted
XAl o 0! ohding SRS sk 2Be i W R S e LA e L BB bl L2
of executi Bgféﬁeﬁsﬁgp%ﬁ%semyedpf%&'ﬁew 0 Mos)%y,déu,a@r anf Nadd aﬁya?lgfm such

as an optica , aving a polarr’zation function, a film

adj usting gapfiias roa fcbRipoinE miterid) éditzfihihgl the @ementt i< ats ipainh coldawenhy
arrow marks in Fig. 14C. Further, Fig. 14D is a view showi ng an exanpl e of
a struct ur Altefnatinely) a sgmicomdustonfidm, oychi asad palyenystalling Gilidon filingto wlich an
According to this enbodinment, the |ight squrce optical sys 3801 is
Const | t Ut ety cleBimb vk asgpopplionus Fdapedotances Bid AncARP s Al B8Y3 and
3814, a po Lzat i i L De: i .

urt her, "t Pouph ¢ SRR b et B ARE AR forthe a6y L T P
exanpl e anghd fes s€padTéoRdi&iveotiln® Fofhéd! bard YW! filih,! £ tolbiiion. of tHe fix@NP! €,
a person of Zo executing this enbodi nent may pertinently provide an optical
syst em suctomiactive film faraled Ibyrastitam nitride( FitNY and) the seodrat ¢andbctore filomforined, a
filmfor adjusting a phase difference or an IRfilmin the |light source

optical syBYanV filguecombipation, ofithe firg qopdugtivejfilacfosmed i anantatpnrinifridg 4

h i f i . 1,.SSi | - i cal devi
and an exaytdld B AR e Pudek P B By M AL RS O B epRbiafen PEe and
a |i ght - enjubt fiRP cOifMichte Fif g&hchlﬂ)“ﬁttﬁﬂﬁﬁn% nfttide (F29) $AVEnA t1ReLdcBh@r

phone including a main body 3901, & sound output portion 3902, an audio
i nput por t comduaB@Filnefotinsd bpy Quckilini B1posGBl4, an operati on sw tches 3905, an
antenna 3906 and the |ike. The present invention can be applied to display

portiont3904. 3oNgxtgmaskpdifémgdla masde: efbresish ysirg photdithagraphybwethpdiase | udi ng
in body 4001, i spl ti 400 d 4003 i

7004 an_ ofSmet don sy siching sasoebane iparimed oot vie™td 5N SrdROR cent

) . ! . ! . N :

2" opl oy TR REERr PR st Celh B b RE Is RO indl B s sobdrd i ShOVS

portion 4léadniods t(Fe. | 6B). Thee figst eqelithg | dovditionOth ¢lds disbodipenteid o usé spl ay
portion 4103. The display according to the present invention is

advant agediidugiively Cenpled Plasma (L) etehingoind| tauge Che prblfand Rt dsom cighdng s
d t in the displ havi i | | t f i
CE 7 LT N
ving ¢ ! urej. A~ . B . .
P70, BGIEGREd QHSTH 1,9 e SR M0l e«

present i rplasnid ol GRA tOperfophaiEited Mdref 4 dey ¥ichinpbdavest idikgd) ICPgMIdeLICt ur es
in Enbodinents 1 to 5. [Enbodinent 8] is In this enbodi nent, a nmethod for
ref | ect i ngE@deIIGRemamefactutedrbydMatsushitacEle¢iric Judistrial tGo. bhidavasaysedet 1Y pl at e

d in i L atj I b to t bstrate.wll b inhed b
nsi ng ri o WA FHAREMER) ol nss emsubples o mush e HidE (osbsmsape)
reflectgd L] , fl: IS l.ect L0g:.Rl a Og; d
refl ect?n&hgggi)gtaéégﬁa?éagﬁ%vﬁ.ﬂ ur %%lfGa%E xgzgs ?@g gpéngge ﬁﬁn%&gﬁgﬂléggﬁim and
108 desi gnmier hB YirstEtchikE6drdRih K astth bR Blef GHdGOf 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 resist. 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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The | aser beam 220a is incident to the substrate and is then transmtted

t hrough the substrate and is reflected on the first reflecting plate 240
and is again incident to the substrate. This |aser beamis described as
reflected light 230a. The reflected light 230a is reflected by the second
reflecting plate in a substrate direction. zs Simlarly, the | aser beam
220b is incident to the substrate and is then transmtted through the
substrat e, ofiRF ([13.56a¥MHe} pewlerdy stpyietlits aicoil efpecstédtroge ply dtla préburenintdider
substrate direction. This |laser beamis described as reflected |ight 230b.
The | aser Kegemdrate plasmaping them toeperfarmigiching forgmonnt 3@ secandps | 2Q Weof BE| at or

etc. as in iments, 1 to 3. .Simlar to the, odi nent. 1, the
substrate i(igggaggl%grﬂ?“f%e'sla&%rsuﬂ&?ﬂ] afl s'é?f"iﬁ“?%ﬁ'i"’%t Rl gtt‘f%t)]e‘ﬁ'fii re
substrate f LS 4 | sl be I el hated: Lo the
substrate 8%@%5%?1@?2& gec?:ti ';"Hg ‘Qlfad?é;;,s tgﬂg{erd ef ?g@%egdﬂﬁci éf{'t%glhokﬁﬁ H‘g | aser
beams caRp kendilio® whkfeeCFJ M €1,Wré hiixeid bothWT fiflhPAf] TAND Filwi ARl letched kdTiheoved
and the | aser beans can be efficiently irradiated. Further, in the
construct i smmefdegiee.s Bnbmddi treetch withoet feavingaeresidne loe the gatepgnsulaingefilnhy s

using plural laser |ight sources. However, when no | aser beans are
over | apped theFteHBg Himeamyheicreasedi 1040 20 % MO&ame | aser |ight source may be

21 50 used 10 N5 oRIHRHRARN: pbRSahE" LREH WSk PR USal Bl RS S erRr 2 |

with the substra nti ngly ‘arrange spect to the

substrat e. adlyoprifBAe keSS 168 BndiCofURE Hrst Bn PRI IHRRbAdELVE 1ayers R¥RYVERE, When
the to | aser beamoscillated fromone |aser |ight source is’divided and

used as 1pl tapated| fosmarduectanthe effieci of thedsiss aolyage repplitdi¢o diessubsizate fsidemThhe

substrate to the reflecting plate is equal to or greater than the half of a
coher ence Peglgof th tappred| postion ebhria 65 pr eFBuy condudtive daysee4lHmd2in anhen

P St R R A SR A s B
met hod for cfefulfiéd 1aYerst (st &%@ﬁgﬁ%ﬁﬁ}%& {4%2& i’t’& qgrd En& B&ofd RphdRiGe Miyer e

reflecting plate and again Irradiati aser beamto the substrate wll
be expl ai g7ty 422bythrbiigh thelfirst/etching prgtessidg. Refereaicd mimerdll216 isasgite beans
211a, 211b, 211c, 211d, reflected lights 214a, 214b, 214c, 214d and a

ref | ect ithginsklatieg Jim. ade thé@ate inulating dde Aloyeanahesa r@s, coyered dhw thieo irst
designate novjng directjons Qf the substrate, The |aser beam 2113.is

ot dont 1 EondiEte e 125, 422 15 Sfohe] B5rabALZQ (o050 ol St Wm0 Rs
and is ref ted on the reflecting plate 213 and is again incident is to
the substrate. This |laser beamis described as reflected |ight 214a. The

| aser beam 211b Next, 8dofl@ Rtchiny proCessipsSs patfemasddwitbout hefovihg nsddkd indde
through the substrate, and is reflected on the reflecting plate 213 and is
agai n i nci eferesist Figh6CyutdereaCls, Ghiagd|Qusare used o ictchabs Wi selectivelyt ect ed

light 214b.. The | b 211c i i id t h bst r at d i th

{1 omsmt At oHhe S EARTCHES 7 42Bh 0| TP clorEes gy Hiea Socont Gieing 50
ransm t1 ; et ; o ! .

Rooeri bog B0CesieBing B filla, bR Asfoitlthahedifirs {10 @08 ucitf Bchéa

t he subst radre nARH, dndl doh@ictiveddye 42800 43D iR @Rt forh Sid foffied.and i s

reflected on the reflecting plate 213 and is again incident to the
substrate. This Fisstdopingaro¢essidg ds pérfmthed svitheut eamnexing imghks @adelof Misist | aser

m the s GHIJEMASED) 4 FEpusty clemont WL EIHES TiASdp e mICOTKHBIOE IAYEE ft e 1 s
moved apd 1fd€4. 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 a
condition in the dose of 1 x 10™ to 5 x 10"/cm® and the accelerating voltage of 40 to
80 keV. In this embodiment, the ion 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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| aser beam can be irradiated to the entire substrate face. Thus, if the
plural | aser beans are irradiated to the substrate by using the reflecting
pl ates, the reflected Iights of the | aser beans can be al so effectively
utilized. Therefore, throughput is inproved and the |aser beans can be
efficiently irradiated. io Further, in the construction of this enbodi nent,
I nterference can be al so prevented by using plural |aser |ight sources.

However, whiefe, phosph6fis (PR inmedr elnothiyr dadg Mkelconduttive layérsdRate d33 tinwtioat e,
the same laser |ight source may be also used. In this enbodi nent, the
refl ecti ngapmasks fos the ndypre doping paputityetlementh {Thereforbsimprity apas 42aytobe

Sl AR SRS T NTRD T e R
f I 4 ght ' | Vi d , It
o one B R LRSS B T 1

Is equalstgppr greater than the half of a coherence | ength of the |aser
beamto prevent interference. However, when no | aser beans are overl apped
in the irradi at eWhén msashs maleef resist e memobesie newi misks ddda ¢ 484y made af so
used. [Effect of the Invention] The foll ow ng basic peaningful properties
can be obt Esisb@raforawdpt Thep.t sseord, deping rpessSipg is eriorped By wsing highsh. i s

[ i h f ' h ' I £ .
brocess. of Mg Viilsee tosie Baf L 12, 7 opBK FPALERRE, R SBCAONAY g
the same eﬁ%{h%_igba%rhﬁutqnggﬁ §e%¢dggoﬂ i thellagéd 3 £ae® to(1cx 16“{@@%9% can be

I mproved. This is particu ctive int case of 30 the large area

subst r aie. acteleratipg) vdltage SoP @S td /120t ke V.0or ln ahe alvpingn Prucessing, i then deeondig a
crystal grain close to that of a nonocrystal. (e) In addition to
sat i sf act i enmdyetivenlayensod28batiy 4321 ges used as masks gaingt ther inpwity eclemprtesent ed

of oper at i HEPBRLY BRStasRa speteihafine bppdycfonidpt Bin B A 1 ISt BRuEEN] co
can be reafigeg nEWERRGor e HGES bfoh TRDHHAChHAR R8Ty THR, third

sem conduct evice can be
doping processing is performed by having lower accelerating voltage than that in the

15 second doping processing to obtain a condition shown in Fig. 7A. The ion doping
method is performed under a condition in the dose of 1 x 10" to 1 x 10'”/cm” and the
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" to 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 density range of 1 x 10'° to 5 x 10%/cm’ 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 added, in a

30 semiconductor layer, which is an active layer of a P-channel type TFT. First
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WHAT IS CLAIMED IS: 1. A laser irradiating device conprising: a laser; s
means for dividing a | aser beamemtted fromthe laser into a plurality of

| aser beans; an irradiating face slantingly arranged with respect to the
plurality of |aser beans; nmeans for form ng the shapes of the plurality of

| aser beans on the irradiating io face in an elliptical shape or a

rect angul ar shape; and neans for noving irradiating positions of the
plurality contegive liyeand28artotdBaa areruscld as imagk hgaiustitie snpurity tledienkend the and a

direction reverse to the first direction, and noving the irradiatjn
posi ti ons JMPPALY slemeat | giyings PityReds e Son 28 HE fQrm dMRRTilYg afeas oiny ﬂwa-

boans (o t REBImPRAGeF o dp B ShPRbnARES iy aftfs B55 B 439 8l 485
when the W'a?é Pl b?:h?{)gjlﬁg fInldopiff mkAD8 ushgaliBorah& (B.8) g \WBNd Dhidifng

t hi ckness of a subs 'S set to d. 20 2. "A laser irradi ating device

accor di ng tthe €dudihndobing\prcessing, fige sensivsnduetor dayer domiging fthe habannd) EHT Bas a
beam splitter. 3. A laser irradiating device according to claim1, wherein
t he means fcoverzd by maskngS5Qate 450 pude of rasisé plhorangh @egﬂsﬂtaéléﬁrth!féafwl%n t he
irradiating face in_an.elliptjigcal shape or rect angul ar .sha has convex
| ens, a cyl ?ﬁ??’%lphpﬁ?@f“sdﬁ dlé&ﬂF%\tt‘P"Hg.neW.s aﬁdfcﬁ@eqacﬁ Pk &’(‘iilﬁ’ﬁ’f‘ﬁg’ HE ‘@é
accordi ng Cl<qi . LA: | i b akin hd,ons of
t he plural faﬁ?f 405?' {T?sj? lrn\@:) é’%gg}) ftghle Ir rg %{Elltcﬁgét@ge&?lgwaagSnlgf)gg@bmh 5.
A laser irngghaly slemeRvifebaacenehe 5o« ab¥i sroms/comicineboth takeas) aThis, ine a
solid |laser of continuous oscillation or pulse oscillation. s 6. A laser

i rradi ationgrehems ereacauseddwhen theydhinétionlas thi spesice regien hed he drginoregionrofp| ur al
kinds selected froma YAG |laser, a YV04 | aser, a YLF |aser, a YALO3 | aser,
a gl ass | adtsp-chamngblFT.aser  an al exandride | aser and a Tiaapphire |aser of

. | . i Con . Lo
cont 1 uous ozct |\ st TRRIEH bbb laablide b SpSheciaghiigho
the processes above.

Next, the masks 450a to 450c made of resist are removed and a first interlayer
15 insulating film 461 is formed thereon. The first interlayer insulating film 461 may be
an insulating film 100 to 200 nm thick containing silicon, which is formed by plasma
CVD method or sputtering method. In this embodiment, silicon oxynitride film 150
nm thick is formed by plasma CVD method. The first interlayer insulating film 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 the impurity
clement added to each of the semiconductor layer. The heating processing is
performed by thermal annealing method using an annealing furnace. 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 processing 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. o5



plural kinds selected froman Ar |aser and a Kr |laser. 8. A |aser

i rradi ating device conprising: a plurality of lasers; is an isolator; neans
for form ng the shapes of a plurality of |aser beans on an irradiating face
in an elliptical shape or a rectangul ar shape; and neans for noving
irradiating positions of the plurality of |aser beans on the irradiating
face in a first direction and a direction reverse to the first direction,
and Zo noving t heAlidrhaiiliedy, i the Ikating i processihgt ey Pbel patfoinyeddbefors ahe biens on
the irradiating face in a second direction. 9. A laser irradiating device
accor di ng tiotedhypérmngulatimg fidinnist foemed.anBoweyverf avheinray wikiog ghatprial Y usehds
plurality of | aser bea on.the irradiatjn a in_an elljptical |s shape
or a rectargiyye %ér{ﬁ%léc‘évae%\l’é%c?sé‘%’,s Pge%ﬁﬁ)hﬂ?ﬁf?f&?eﬁlaéﬁ ?nd?tc%iiaé]Frati ng.
10. A laser, Inladi@ti i FeTNafo | . ' for
rovi ng 117 B il G M TSR RN D UE Oy 65 A4 Mol OB BN RuL S, HRENH

i rradi at isnGhifri¥e il fot préteéitng the wifings likb-this ehdolimdpt. adi at i ng devi ce
according to claim8, 'wherein the laser is a solid | aser of continuous
oscillation or puAfser the hedtingt processidg (thdrmhalprocdssingdt 300 g S8R VCder emxctar di ng
to claim8, wherein the laser is one or s plural kinds selected froma YAG
| aser, a YV@hougsds performed, hyssegenationgands pestosmed.; Hhig processstermingtes thsy

| aser, an al exandride laser and a. Tiaapphire.laser of coptinuou .

osci || ati oneBpnE, bond e e semispiducot “Ryet Wi Bydiogen, ORfeimed, L dhe dirs: gi ng
to claim 8 pheresi hshilfing 3% 463. ONBrelsemfoRlibial 14eR dsanS Bk CR{MIpddatid an Ar
| aser and a Kr laser. 147 A laser irradiating device conprising: a
plurality qtgdrdlesy of therexistemei oft tha dirftaineerbilyemninsaigtiyg dilmangd@nvitivelyy depect
to a plurality of |aser is beans; nmeans for form ng the shapes of the
plurality dydiogeeationamay beplasma hydregpnatiom (psing bydragemexditedl By plasmateipe or

a rectangul agt.sha g; andnrreans fp r_novjng i grta at(% r(]) h rSi tﬂ ons. of the
plurality Jfat $SS08AN 3R atResPheteLentamng 1ta J8Y % P&en g {ALO BN and a
direction evel$¢ iPnbdis first direction, and

When laser annealing method is used for the activation processing, laser light

15 such as excimer laser and YAG laser is desirably irradiated after the hydrogenation is
performed.

Next, a second interlayer insulating film 462 formed by a inorganic insulating
material or an organic insulating material is formed on the first interlayer insulating
film 461. In this embodiment, an acrylic resin film with a thickness of 1.6 ym is

20 formed, whose viscosity is 10 to 1000 cp, preferably 40 to 200 cp and which has
depressions and projections formed on the surface.

In this embodiment, in order to prevent mirror reflection, a second interlayer
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 under the pixel electrode. In this case, the projecting portion can be formed
by using the same mask for forming a TFT. Thus, the projecting 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 wirings and the TFT
26



Zo noving the irradiating positions of the plurality of |aser beans on the
irradiating face in a second direction; wherein incident angles ~ of the
plurality of laser beans to the irradiating face are the same or satisfy ~
s arcsin (W2d) zs when the widths of the plurality of |aser beans are set
to Wand the thickness of a substrate is set to d. 15. A laser irradiating
devi ce according to claim 14, wherein the neans for formng the shapes of
t he pl ural igoyti@f. |Aerdibglgnprofectibiseand dgtessions Gah deeformedioneahe isptfaceadf so
shape or a rectangul ar shape has a convex lens, a cylindrical |lens, or a
grating. 4ahe pixgl elactredectiong thedirajertiopscadi depressions Hirmgd s the suiface4wf agher ei n-
t he neans f.or npvi irradigtin psitigns of the plurality of |aser beans
on the i rrd’ﬂﬁ“éalqnﬁcjﬂg’a@é(epgg gneé)g%agqng@oitpn.p\ | aser irradiating device

e i rr AR eTes & A laser | i
oscil Lot on or pUlea BB HE sBeciafplcRagh heudingibCudang b SRARRLAMAS, |

to cl ai ms14latteh&y Qirfackhenl @85€cades aﬂ&etﬂeog{iﬁél dlectice i foffed Projetishsf amam a
YAG | aser, a YV04 | aser, a YLF laser, a YAl103 l|laser, a glass |laser, a ruby

| aser, an alepressiohs ate forawdonghelswfate by petformingas addal prooess iswchoasspublicly

oscillation or pulse oscillation. 19. A laser jrradiating device according
to cl ai m 1XnOoWRevapdblash anethad and setghipg jaethpd.| Prefgrably, B¥ "HeYng dMFYIm an

Ar | aser a . | . A . bk radp at | ' onprising:. a
| aser; a bg‘ghn%%gﬁ F‘?‘?@fﬁ%ég‘aﬁ&?‘l&ﬂ.%ﬁ% lﬂ’é@%bﬁgéﬁd% gﬁﬁf? agsgﬁ‘f romthe |aser
into a pluralitywpingd 45?&?&6?&@&5@1@%@%&%@5'iﬁ?ufi@cﬁeﬁl ARpedAIkl, Aer anged
wWth respect to the plurality of |asér beans;” a plurality of |ensés formng
t he shapes faimedhin pldrivdhg tcjrcoit 306s e Théseawirings 4rbeformedidyapattegnihgce film an
elliptical shape or a rectangular shape; and . zs a stage for noving
i rradi at i ndanpigating aAs fin withea ghickngss @£S(Bnm| anden ﬂi’@&rfﬁnkfg“?h éilmof Adjaadi ng
face. 21. A.].aser J.rradiat] device cor di to claim20 erein,the
| aeer i atDoran gkt Bt S@fhn, it nBGER L By Rl e BT B o o
a one-layer structure or a laminate pad including three or more layers. The materials
of the wirings are not limited to Al and Ti. For example, the wiring can be formed by
15 forming Al or Cu on a TaN film and then by patterning the laminate film in which a Ti
film is formed (Fig. 8).
In a pixel portion 507, a pixel electrode 470, a gate wiring 469 and a
connecting electrode 468 are formed. Source wirings (a laminate of layers 433a and
433b) are electrically connected with a pixel TFT by the connecting electrode 468.
20 The gate wiring 469 is electrically connected with a gate electrode of the pixel TFT.
A pixel electrode 470 is electrically connected with a drain region of the pixel TFT.
Furthermore, the pixel electrode 470 is electrically connected with a semiconductor
layer 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 circuit 506 has a channel formed area
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22. A laser irradiating device according to claim 20, wherein the laser is
one or plural kinds selected froma YAG |aser, a YV04 |aser, a YLF |aser,
a. YALO3 laser, a glass laser, a ruby laser, an al exandride |aser and a

Ti aapphire | aser of continuous oscillation or pulse oscillation. s 23. A

| aser irradiating device according to claim20, wherein the laser is one or
plural kinds selected froman Ar laser and a Kr laser. 24. A | aser

i rradi at i ng3@ewlovedensitprimpinity. area436 pvartappingywith the firstr conduaetivierlayedi428a,ng
face of a substrate slantiggly arranged with respect to.a plurality of

| aser beami¥high ¢anstructsa part ¢f thegptoeleeteoded G rreah and ailvigh densty impefityeans
f [ ' i ati . itj f t L] f | t.he i

rrar at | o RinelohiRg 3 b Syee} nlehty B e ol pélion, S5 SRR G 2
to the subgipmes® aftthihs alONIOS ERATMdebMEr Wihoihe h-ER@nSIUPET 1501 & whith Ars

reflected on the plate and is again incident to the substrate. Zo 25. A

| aser irsadomiccred byean electrvde d66] g atchanieh ifoamtd, arsd 0 a highhdensitpimpuaritya
reflecting plate. 26. A laser irradiating device according to claim 24,
wher ei n t heregedys funstiopingi asgthier soaetearaginn podhe deain region,handop Uow Hengityf

| aser beans on.the irradiating, face_j stage. 27. A laser, . jrradiatin

devi ce acc BPBVY aeh 45&i Thun-thammel TFT, Sof Pasa chpnef fomgied itpa ddp, phow”  °
. Lt : 8 § . ol

Govl o one dotiy iy afa 843 Sfedplde Bih e B ShaubivRGer WIOENRR"D.

sel ected f eonstract¥Apdrtsithe gate W¥drodaBOLR aidaly, d RigR density ifpdity aReds56a

glass laser, a ruby |aser, an alexandride |aser and a Tiaapphire |aser of
. cont i nuoufinstioning as thersovrce gegiemontheidrdimrdgion. s 29. A | aser irradiating

el octed from anThs PRECAF T of s biakgttion s hchinuel formed Bred gt JBY hoo
CONMPrT SI NY4yensity impurity area 445 formed outside of the gate electrode (LDD region) and a
high density impurity area 458 functioning as the source region or the drain region.
An n-type doping impurity element and a p-type doping impurity element are added to
15 a semiconductor layer functioning as one electrode of the storage capacitor 505. The
storage capacitor 505 is formed by an electrode (a laminate of layers 432a and 432b)
and a semiconductor layer by using 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
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 example can be combined with any one of

embodiments 1 to 3 freely.

[Embodiment 5)

30 This embodiment explains, below, a process to manufacture a reflection type
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form ng the shapes of a plurality of |aser beans on an irradiating face in
an io elliptical shape or a rectangul ar shape by an optical system
irradiating the plurality of |aser beans while the irradiating face is
noved in a first direction; noving the irradiating face in a second
direction; and irradiating the plurality of |aser beans while the
irradiating face is noved in a is direction reverse to the first direction.
31. A | asehquidrcrystalt displageddvint fromotidi agtiveomatrixi suiBfratewmedeiin the domnlex

l ens, a cylindrical lens, or a grating is used as the optical system Zo
32. A | asefmbodimgnt ppipg Figedflod according to clains 30, wherein the

plurality of |asgr beans,are oscillated froma,sol.id ser..of , cont j.nuous
bsel 11t} on or - plieuRtopfides 35 aeesd M B RF s il 8 SRR ng

to claim 30, ehuethNerhbtlimbM! @hidriknfition filn 158365 BRI AR IcastO8H ithd ?fx%fi from
one or plural kinds selected froma YAG | aser, a YV04 |aser, a YLF laser, a

YA103 | asse¢lecteodgh #56 dmther actime rmidtyix| substrate af Eig.e aandrsubifectedstor a amlsbing
Ti aapphire | aser of continuous osci|lation or pulse oscillation. 34. A
| aser i rr aRPeRsEngIncidentadlyaincthisaemppdizgent, prier Yo forpreg ap grientation film|56fy of so

| aser beans are .osci.lb ted fromone or, qllural hi nd& selected froman Ar

| aser and 3 QA Tesin Hitn Suchs anarylagpin i paftered el forgccolumn Bpcies
form ng thﬁzsih%%%é@& m{:&#ﬂin%%h oft ik shﬁs’iﬁfos% a&’ﬂfg?‘“Meraﬁ@ il@tggﬁ'&ictaﬁce S
sl antingly arrange th respe to the plurality of |aser bed In an

el |'i pti calspabsgcin Placa of @il cMGbhTspadeas) endyybedis@iphicd Dvesthelediite Juefasélbnt i Ng
the plurality of laser beans while the irradiating face is noved in a first
directi ®n thhesbstmtet he plurality of |aser beans are irradiated at the sane

i ncident angle ~_or an incident angle ~ satisfying io ~ s arcsin_ (W.2d)

when the wi dt hs BHen AGORRER SHERIrgFe oyoS) is Quepaise el hefica Colpripg ToyeE 501 1

t hi ckness .2 | t . | L[ l=agi ahi | B, a

second di rag PiERERPAf 555 S8 fohfedion TRhE: icy 580, A ac Fod & 7

i rradi at i grhéFBy beerlppR@ a rad @oioﬁingilz(ifé‘ib'ﬁ()'and 8 pAleS®Idringt 18 ferf 37 Ibgethdrect i on.
in

36. A laser irradiating nmethod accor g to claim 35, erein a convex
| ens, a cyMeanwhileathd shede portien graztbenfprired iyepartly dvedappng aated sooddring
15 layer and a green coloring layer.
In this embodiment is used a substrate shown in the fourth embodiment.
Accordingly, in Fig. 9 showing a top view of the pixel portion of the fourth
embodiment, there is a need to shade at least the gap between the gate wiring 469 and
the pixel electrode 470, the gap between the gate wiring 469 and the connecting
20 electrode ;168 and the gap between the connecting electrode 468 and the pixel electrode
470. In this embodiment were bonded together the substrates by arranging the
coloring layers so that the shading portion having a lamination of coloring layers is
overlapped with the to-be-shading portion.
In this manner, the gaps between the pixels are shaded by the shading portion
25 having a lamination of coloring layers without forming a shading layer such as a black
mask, thereby enabling to reduce the number of processes.
Then, a counter electrode 576 of a transparent conductive film is formed on
the planarizing film 573 at least in the pixel portion. An orientation film 574 is
formed over the entire surface of the counter substrate and subjected to a rubbing

30 process. 29



zo 37. A laser irradiating nethod according to clains 35, wherein the
plurality of |aser beans are oscillated froma solid | aser of continuous
oscillation or pulse oscillation. 38. A laser irradiating nethod according
to claim35, wherein the plurality of _ zs laser beans are oscillated from
one or plural kinds selected froma YAG | aser, a YVO4 |aser, a YLF laser, a
YA103 | aser, a glass laser, a ruby |laser, an al exandride |aser and a

Ti aapphi re | aserfhgn, heractive snatri sebstiater fosmed wigutheepiselcpartion japd driving A

I [ di ati t hod di t lL.aim 35, wh in th I lit f 30
| aser beantioat BMUE cOPBEE SEITBIn G BOIed SRR By hiel BGBER SEh-f IHSEH Ar
Laser and efife e il ARG with rfer! 3560 e ALAMD B ENBANLE PRESHAK
orm ng the Shapes of a plurality of laser beans on an Irradiating tace in

an s ellipbgetidr thOAR® Qibshate® ThdUGN lad! eveRafiRciig. aTheiRhftédla Ffitl edtystal
irradiating the plurality of |aser beans while the irradiating face is

nmoved i m andténiad 570iis patred betwicen Hoti swbstrajesy land abmpletady s¢adaskby boeatantyhotl e t he
irradiati ng face is poved in a direction reverse to the first direction;
and i o novhewnk hdhediayid erystabmaterial 575 may be g lenomin liquid grystal matexial. o clay

irradi ati t hod i.n lai.m . [ i, Ny onv | -

eyl i nar | c o PEnaeE sRRERIR % b foiof ol Nt BB e BIF RS VR T
llaser irrag@i aif fbe§BR)Re AEHRY falttk SibshrhRi sBcotRter aB5Ritd id BR/iddUfmd iat ¥ Of
| aser beans are oscilTated froma solid | aser of continuous oscillation or

pul se oscidksdigdi shape.4 Furthetmory ai polaibisg phge (witshdway dobdhdeg dily adnathe 40,
wherein the plurality of Zo |aser beans are oscillated fromone or plural
ki nds ge| eewner subgirate, YiGn, an EPC igbonged by adapwndechiqueaser, a YA103 | aser,

a gl ass | aser, r . aser n al exandri de | aser .and a Tjaapphire ] aser of
conti nuous osci ﬁ?’%tjg‘}éﬂd orYal gésf’gg'céFY‘ﬁ? i’Bﬁ'.’“fgfi‘."eﬂ P%\%‘F“tioPFgo"}q’é’f’ Fn§ et hod
accordi ng : i | - r

oscil | at egéb?lrc gdr%ao elﬂ;glrg %\?ﬁﬁgwﬂcﬁlﬁsﬁﬂsﬁpﬁgég ‘?iséﬁs%%‘]ﬁi‘? "1 %g r gﬁ{jﬁée'Kr

| aser. 45Thérefaas it is posaidieafol o“bgaimehh?g. SpeigtingsehagictdriBtidang gbtik rdfabitieg of a
plurality of laser beanms on an irradiating face so slanti;\gly arranged with
respect t dheHigujsl arystal wjspidy Heviesr mapufastured as abdve pan belus

15 portion for an electronic appliance in various kinds.

apa display

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

to 4.

[Embodiment 6]

20 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 1C 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 electroluminescence in organic compound includes the light emission
(fluorescent light) upon returning from the singlet-excited state to the ground state and
the light emission (phosphorous light) upon returning from the triplet-excited state to

30 the ground state, including any or both of light emission.
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a rectangul ar shape by an optical system irradiating the plurality of

| aser beans while the irradiating face is noved in a . first direction
wherein the plurality of |aser beans are irradiated at the same incident
angle ~ or an incident angle ~ satisfying s ~ a arcsin (W2d) when the

wi dths of the plurality of |aser beans are set to Wand the thickness of a
substrate is set to d; irradiating the plurality of |aser beans at the

i nci dent angl e ~ thisepe¢ificitionaall the lagers dbas arg prowided bietweendinr anode @nd mever se
to the first direction; and io noving the irradiating face in a second

di rect i on. c2Bodenls| dedined as raaoﬂr&emﬁ&ghgtﬂﬁ&anéw(sf-d%cgksa@,ah?noa@p%@rtei n a

convex |l eng, . | ndy | l.e . natd ng i . t]
system i sgqf]}ané)i%%és}e{rncﬁlr%%% ig |tn§&]f%§?gol§éé’cgo¢(§lc ﬁgﬁg‘ (1)&&]%?[&??58]25%1&%&@ n
the plural jdjactidh 1hyszes hBRaMmsporiing 43k, | 2t Qéctfonamdpsribjy YayeRSRE. OA basic
continuous oscillation or pulse oScillation. 48. A laser ‘irradiating nethod
accordi ng stouatbraiohaddightiemitting etemenplisua Hmingte aff ad Ginbds Bayeh) adight @nmdtting
oscillated fromone or plural kinds selected froma YAG | aser, a YV04

| aser, a Ylayer, aaép cathodaiaymr laysead inghig qrder. | Ie basig strugtyre epache madified

al exandri detl aéer.a d € Ti aa@g‘hi re |l aser. of. cgnti nupus os Ll Iﬁ&i on or pul se
osci | | at i offt0 #damppatc et an ppqde Jayer; g holg.injection ?9’8?’&&@’ tGEMS W s M NAer ei n
the pluralj f : e | e r . Jends

el cot od 1 oaod afér 19Eh if T "pL I nhinglsCot i AABEY R, alol cckioft 2.
conpri si nglayépatighgeinhting ype an efecBop krangdorting River asdki cibodslayer Rered
irradiating face so slantingly arranged with respect to the plurality of

| aser bewni this aaderel | i ptical shape or 52 a rectangul ar shape by an

tical t ' Lati t he.pl uralj of .l ager. be while the
?Frng‘gg "o faceties Hhiva seetatal Yy §§aﬂfgﬁff’-fﬂazrﬂla$ ftjesyet wevembedimant.g o
claim , e el & O w . ]
as the opti éFﬁst;n/g?vev?rt?fﬁ&g. @sgl?w?drc?gdé{l lgltg ishgﬁr?ltaét mlsa@grg?%?ﬁgki%qg ai s
50, wher ei fichdieP ITRTRIS08 YofoFig. & erChRgRently e cOReilih@tRél ckpRithiors o ite | aser

of continuous oscillation or pulse oscillation. io
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 formed
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-channel TFT
502. Incidentally, although 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 source wiring 708 and the source region of
the 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, concerning the explanation of the structure, it is

30 satisfactory to refer to the explanation on the n-channel TFT 502. Incidentally,
31



53. A laser irradiating nmethod according to claimb50, wherein the plurality
of |l aser beans are oscillated fromone or plural kinds selected froma YAG
| aser, a YV04 laser, a YLF |laser, a YA103 |aser, a glass |laser, a ruby

| aser, an al exandride | aser and a Ti aapphire |aser of continuous
oscillation or pulse oscillation. is 54. A laser irradiating nethod
according to claim50, wherein the plurality of |aser beans are oscillated
from one oralthbuglathik embedismhe st efta ingla gne Atrudtaegit iapdssblériolBsardoudle 55. A
| aser irradiating nethod conprising: formng the shapes of a plurality of

| aser bearmgatmstmmmpa@nrmlmgestawmm antingly arranged with respect to the

I I fol II h t I

B opt i cAl “syst orMe AR 416 Wy dOBI b AcaUESs irints B thd CURETFIEL 6 ng.

|25 56. A '%E&gespsﬁdm%' ”&rfé‘ﬁ Qg&ﬂ?ﬁﬁﬁj Wh'ﬁg th@ “% g%%s zﬁ(ﬂﬂf&f&ﬁe%%”vex
ens, a cylindr system 57. A

| aser irsadictrically @Bﬁﬁ'&fbd&@@lﬁ?kﬂ&lédﬁoﬂbalﬂﬁy E&nngsﬂdapﬁi@eel&hmﬂJ 71y of
so | aser beans are oscillated froma solid |aser of continuous oscillation
or pul se 53f theosurient eimtwohTFFS. A | aser lrradl ating nethod according to

cl aim55, wherein. the plurallty of |as beans are 0s I||3 from one or
plural kinds sel dd¢aWhileo Felferepse; pumesal 'él IyJp 42 spixgls glectrgde anpde; of  ay

Ti aappi 1 o eaEePERE el oot BY o PaBbysR oo RgRR bk AR rBbhe,
laser i rradpahlcige BRhRASbAGERI AL &uﬂd%kmdmxé%mwmaﬁhrbxwzea ebiipéidof Of

| aser beans are oscill ated fromdﬁ%J or plural kinds selectéd froman Ar

| aser and dndfomi exideasr) zin®0xidé, zino okide] tii bxide we itisin aixide, Se diheowise atagr

devi ce corrprl sing: form ng a sem conductor over an insulating surface;

form ng t hdeskgdes t@PSRi"‘HItLﬁ@ﬂl‘@twcofﬂma@eﬁbQ)’@aﬁ@CFan!thegai’é‘Fﬁlcoﬂbﬁdméﬁl film

e adi ot ﬁ'glefﬁaﬁepﬁ}rgﬂa&s cﬁ?wiai‘%} Bect e iRk B Zo BBion B gt B <

moved in ayih E 8 fi be te AoIREPRT
di rection; . ld§|[ rra gtflnngdlt Inigra t oIa ﬂgggr e%nses\%y{h tohe
sem COﬂdUCIb? rusfngl dfplaﬁaﬂmngdllm 710 made of resin. A light-emitting layer to be formed

15 later, because being extremely small in thickness, 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 10'2 Qm (preferably 1 x 10°® to 1 x 10'° Qm).

A light-emitting layer 713 is formed on the pixel electrode 711. Incidentally,
although Fig. 11 shows only one pixel, this embodiment separately forms

30 light-emitting layers correspondingly to the respective colors of R (red), G (green) and
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20 in a direction reverse to the first direction. 61. A manufacturing

nmet hod of a sem conductor device according to claim60, wherein the
plurality of |aser beans are oscillated froma solid | aser of continuous
oscillation or pulse oscillation. 25 62. A manufacturing nethod of a

sem conduct or device according to claim®60, wherein the | aser beans are
oscillated fromone or plural kinds selected froma YAG | aser, a YV04

| aser, a YBRbhejerMeanwiil)d thdsembodinghaisSfolraski lova maléynldraseght axganic

al exandride | aser and a Ti aapphire | aser of continuous oscillation or pulse
osci | | at i oplectsgumipesceg materiah byatheurdepesitien Hpdcess. a Spesificalhduthsris devi ce
according to.claim®60, wherein the |aser, heans, ar i L.l ated from one or
ol ural ki nlpSatas BRI & Chonet, PapRIoG AR (0B 4irg provided T %
manuf act ur j; t e r ' cC@r ding. | &

wherein a %:hg%\?gé;s Fggg%%%g% ?ar)\lgﬁ?%gﬁﬁg éa s,?\éggeaaﬁgsﬁgf]?{rl\%glllé(ﬁﬁ@eﬁhlg_}s&?he
optical syedmplex @&}q%fmm\:gmﬂiéa \WRdreéh e thkneds oF 7061 aOR UERL ShitGeYIaGér.
according to claimo60, erein the sem conductor device I's incorporated
into an el €bt caoi of aujssipmiight ¢ap bealostroket! by addinghe flyowsgent pigsnent,isugh a§ a
personal conputer, a video canera, nobi | e conputer, a goggle type

di spl ay, adpnragidene, pegyleeoqDMietoAlan front type projector, a rear type
proj ector, a cel | n di

manuf acturing ne %g\;e&qhg?(grggnﬁgg%%’gﬁgﬁs glg\g}gacmea € g’rfr%ﬁrjdé‘ ?cgégl:gé{foslgsglf érAné"a’_lr%tg a
sem conduchaferihl fo'Beqs8d fér & HPidnditfg Thpérindthot DEce3 RN finfifed o Risr altlid ¥ Of
| aser beans in the sem conductor fil'mslantingly arranged with respect to
t he pl urcal satigfactiory aes eforiaeankightrensitting| ldypt i (taykr Sompighorensissiec tandgadreier shape
by an optical system irradiating the plurality of |aser beans while the
seni conducheyement gharefore) \pydfreedy Fomhbining a lighfremaittingolayetha charge t1aasportingl i t y
of | aser beans are irradi.ated t he _sane incident angle ~ or.an incident
angl o< saArSrRig clecBn Rerioe s, FanerIe PaURG b sRBKifFal P o

| aser bear@no%_etléeéxaﬁf@)léfviﬁﬂghikfﬂea W ChORERL Wwelight Gphnt [ AichrolinfhElceht d; zs
nmovi ng the sem conductor filmin a second direction; and irradiating the
plurality mitetisls & vhdafer whight-ehlittingeliyepridus tpossiblel B use rmVinteringdiate
direction reverse to the first direction. 67. A manufacturing nethod of a
sen conducneecwar weighy crganic w@ectrglmiaq:m%material or a high molecular 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 pm or less is a intermediate molecular weight organic

20 electroluminescent 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 (PEDOT) 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
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30 wherein the plurality of |aser beans are oscillated froma solid |aser
of continuous 55 oscillation or pulse oscillation. 68. A manufacturing
met hod of a sem conductor device according to claim66, wherein the | aser
beans are oscillated fromone or plural kinds selected froma YAG s | aser,
a YV04 | aser, a YLF laser, a YAL103 laser, a glass laser, a ruby |laser, an
al exandride | aser and a Ti aapphire | aser of continuous oscillation or pulse
osci | | ati otaye5F13A bmmhif asihodimentjras hibel cohdwactive rfiilap idl wsédd an ddloycflnaator di ng
to claim66, wherein the |aser beans are_ oscillated fromone or plural

ki nds sel eelusinemomddithinm.i A kaewn MeAedilry (alloyfilm of magnesiymrasdtsitveng

ans. o cyPaaR B | Snde GRRGRREiRyaE B Eofes FREAT B okl e
71. A W”UB%B#‘BE% gﬁ%@ﬁ@?@ egﬁlé@ $QRIUG} 9%09@)&9@ QGRS Batnl ek aft! M 66,

wherein the se incofporated 1nto an electronic
equi pnent gerhrat.ed fromthe goup consisting of a personal conputer, a video
canmera, a nobile conputer, a goggle type display, a player, a digital
camera, a front Aykghtsmiftingtebemend 7184ds completedrabjadime haviag derimed upy topthene, a
portabl e book, . apd a display. 20 72. A manufacturjng nethod of a
sem conducf¥ oqfezf‘be Ieslﬁﬁlataéy,rfs? 1¥£’£F‘Fﬁ“ﬂf&“& eiw% URRTEA T"?‘Fﬁ]"ﬁxﬁelm&ﬁ
i nsul ati ng r . f i R f | yr.alj t in the
sem conduc{or CP?V?% qugéﬁeéﬁtrﬁgfi(%&%ﬁz&%ea ogmée%lgéz’{gapr%g{ Zolirﬁgﬁcgste)c%g’@ &n
optical sysigm zs irradiating the plurality of |aser beans while the
sem conductor filmis noved in a first direction; irradiating the plurality
of | aseno beans whiid effdctive toeproeidn dipassivationlfihmi Al6nosech a maandtito eompletely ever se
to the first direction; and novi ngut he_sem caonductor filmin a second

T

di rect i on. caysr 3be lightemitting, slament (1Png The tmsdvasionafilie i 1éottdfremed RYedt ce
oo 5 Pl B ey B0 gttt =

froma soll crlfl™a pul'se 0ScC

manuf act ur fpg ABLEAHIsAh i@su?a‘iﬁ'gQﬂﬂCiH‘itsﬂ{gfléjﬁy&C& aaonfbisidamimtiehal m 72,
wherein the l'aser beans are oScillated Tromone or plural kinds sel ected

froma YAG | aserln suckV@4kakgsieris prefétrkd [tasese, a dilMATDDrdtds dn , coreppass 4 aser,
a ruby laser, an alexandride |aser and a_ Ti aapphire |aser of continuous
osci | | ats oppssivatinn §bn.oskiis ¢fiectiyn to nge 7 sarban fitmuparticwlpiln L (diynord-like

sem Conducct:acr) oncgeleim(?e %Cﬂigl flﬂ%,tcgpzﬁ)llg io?]bzi%’g 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
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wherein the | aser beans are oscillated fromone or plural kinds sel ected
froman Ar |aser and a Kr laser. 76. A manufacturing nethod of a

sem conduct or device according to claim72, is wherein a convex lens or a
cylindrical lens is used as the optical system 77. A nmanufacturing nethod
of a sem conductor device according to claim72, wherein the sem conduct or
device is incorporated into an el ectronic equi pnent selected fromthe group
consi st i ngprofess tp dorspa phssivatipn tfidm, 714 affed éarmingre bapk 12rbpiusimg acdeposipob er, a
goggl e type display, a player, a digital ganera, front type proj ector, a
rear type $RPOJates of a rwlgaipmbarscﬁﬁ@ﬁépr 1n-Hes Sehsms bo@k?‘lda‘h‘ﬂ"é”‘g‘? Spthey. 78,
A manuf act yr | f. em conduet or vice conprising. formng a

e conducy et B pelt BECPERGCTE el Giu6E pRETEH s loWogpind TR
of laser bgambel M& W5thdsI et Ghosirfi | m sl antingly arranged with respect
to the plurality of |aser beams in an elliptical shape or a rectangul ar
shape by an opt i mathisspahsey) nichaa@i TFTH GO hp-channehTIFTy 602, h asdtchingalET Whi | e
the sem conductor filmis noved in a first direction wherein the plurality
of |aser H@zhanegllHT) 648 andeadcusrent pented i Is@-¢haanelcHt 14 en thegubsirate

i nci dent e ~ satisfying 57 ~ z arcsin (W2d) when the widths of the
plurality "l aser beans are set to Wand the thickness of the substrate is
set to d; irradigfd e e : qﬁnﬁ : FNC :angle ~
while the s sem’lgforln 83{)%? as?\}v%gmé%ﬂslﬁlﬁ%d\zié%}lgﬁ%lg’i ect0 ?fgﬁﬁé]%{/glﬁ@erﬂf gé gtl e first
di recti on;ovefdppBdwillg tHel@its elottectrdtiugh ah insalAing dTlth, G i POLSiIHIB to fétm 4h

manuf acturing nmethod of a sem conductor device according to claim78,

wher ei niot iechasnek Benssistiee docihel aetediofatiom sesuliingd fioms ehotefarmasneffectous

oscillation or io pulse oscil]latjon. 80. A panufacturing nethod of a
seni condu wewﬂ&eﬂaﬁm pigting dgvige7an bgaalizeh the | aser beanms are

oscillated from . Pl Jra% ' %ﬂfjr . , A
| aser, a YLF | as@?&@%ﬁi&ﬁ lgé(?e({r]gl%gtsg (g‘ggs l séﬁr)%ncgnﬁgl%hﬁlggdgr t,h_%aﬁl\{ |ng1
al exandr i qerlief fid deing circdie P PHoWEvdr2fRbrdg OMME inldiRbfetRSiip proadss R tiRy pul se
oscillation. 81. A manufacturing nmethod of a sem conductor device according
t o cl ai m Z&bodimeentj besidee theaes,dt isopmsibleatodons onlthasaue insulatiog encorbep suchal
ki nds selected froman Ar |aser, and a Kr _|aser. zo _ . .
15 logic circuits as a signal division circuit, a D/A converter, an operation amplifier, a
y-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) for protecting the light-emitting
20 elements, using Fig. 12. Incidentally, the reference numerals used in Fig. 11 are cited
as required.
Fig. 12A is a top view showing a state done up to sealing of the light-emitting
elements while Fig. 12B is a sectional view taken on line C-C' in Fig, 12A.
Reference numeral 801 designated by the dotted line is a source driving circuit, 806 a
25 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 provided at the inside
surrounded by the seal member 902,

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

30 inputted to a source driving circuit 801 and gate driving circuit 807, to receive a video
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82. A manufacturing nmethod of a sem conductor device according to claim?78,
wherein a convex lens or a cylindrical lens is used as the optical system
83. A manufacturing nmethod of a seni conductor device according to claim ?8,
zs wherein the sem conductor device is incorporated into an electronic

equi prent selected fromthe group consisting of a personal conputer, a

vi deo canera, a nobile conputer, a goggle type display, a player, a digital
camera, a bigoplton ¢lpek plgoﬂeﬁomrqn EPCdElexible ®rint GjircuitpPOS as on|extdraal iphgne, a
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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 enough 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 displa_y

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) and the like. Examples of these

30 are shown in Figs. 13A to 13F, 14A to 14D, and 15A to 15C.
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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 invention 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 Internet.

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 contact portion 3503, operation switches 3504, an image
receiving portion (not illustrated) and the like. The present invention can be applied
to the display portion 3502. i

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
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<OoPQRW [ Wdisplay 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 example, 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 optical 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 light-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.

30 Fig. 15B shows a portable book (electronic book) including a main body 4001,
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28! 1092 &'s( )displdyPpdiin 28 00)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 more (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,

230Db, 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 to 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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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 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
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
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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.
15 This embodiment can be used in embodiments 1 to 7. However, when the
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 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

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 (@) It is a simple method conforming to the conventional manufacturing
process of the TFT.
(b) It 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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device represented by an active matrix type liquid crystal display device, the

5 improvements of operating characteristics and reliability of the semiconductor device

can be realized. Further, a reduction in manufacture cost of the semiconductor device

can be realized.
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WHAT IS CLAIMED IS:

1. A laser irradiating device comprising:
a laser;

5 means for dividing a laser beam emitted from the laser into a plurality of laser

beams;
an irradiating face slantingly arranged with respect to the plurality of laser
beams;
means for forming the shapes of the plurality of laser beams on the irradiating
10 face in an elliptical shape or a rectangular shape; and
means for moving irradiating positions of the plurality of 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 plurality of laser beams on the irradiating face
in a second direction;
15 wherein incident angles ¢ of the plurality of laser beams to the irradiating face

are the same or satisfy
¢ = arcsin (W/2d)

when the widths of the plurality of laser beams are set to W and the thickness of a
substrate is set to d.

20

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

dividing the laser beam has a beam splitter.

3. A laser irradiating device according to claim 1, wherein the means for
2s forming the shapes of the plurality of laser beams on the irradiating face in an elliptical

shape or a rectangular shape has a convex lens, a cylindrical lens, or a grating.

4. 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

30 stage. 44



/37 103 /3 /1L9"1098 /3 /& ()--7"110% & ()- &610% & ()- |4910% & () -

28! 109% & ()-WedESE7 10: 103 /3 / 109%V& ()-3"109%& ()- 109 ()-

1096V& () - 109v& ()-!109%VE& () -, % dESE7 10: 103 /3

/£1109%& ()-!10%v& ()- & 109 ()-& 109%vE& ()-Y! 109 ()- 109%& ()-}' 1; dESE7
10: 103 /3 / &LO0%VE' ()-$ 109VE ()-, #! 109%V& ()-"!! 109%VE ()-" 10%V&' () -

| 1090 ()-em a?SE7 10: 103!S/"109%& ()-m S/ " 109 () - - ! 109%V& () -

FLO%L () 109 () - Y(" 109 ()~ 11110 " G} 0as4 1011109 ()-M 10>> 10>>
10>>1 9" 109%6>& () 81 109! () ) Vyval 109 41 10988 i $| $39Easa
101 110" 109%&: () - YP1 00 yIr Fogilingde, Vs %‘G%Qg‘% 0y claigngy gefg’)" e Tsers 3 sofia

i s e

10% & ()-Lml0% & ()-9!'10% & ()-: 10
5 6. A laser irradiating device according to claim 1, wherein the laser is one or
plural kinds selected from a YAG laser, a YVO, laser, a YLF laser, a YAIO; laser, a
glass laser, a ruby laser, an alexandride laser and a Ti:sapphire laser of continuous

oscillation or pulse oscillation.

10 7. 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.

8. A laser irradiating device comprising:
a plurality of lasers;
15 an isolator;
means for forming the shapes of a plurality of laser beams on an irradiating
face in an elliptical shape or a rectangular shape; and
means for moving irradiating positions of the plurality of laser beams on the
irradiating face in a first direction and a direction reverse to the first direction, and
20 moving the irradiating positions of the plurality of laser beams on the irradiating face

in a second direction.

9. A laser irradiating device according to claim 8, wherein the means for
forming the shapes of the plurality of laser beams on the irradiating face in an elliptical

25 shape or a rectangular shape has a convex lens, a cylindrical lens, or a grating.

10. A laser irradiating device according to claim 8, wherein the means for

moving irradiating positions of the plurality of laser beams on the irradiating face is a

stage. 45
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13. A laser irradiating device according to claim 8, wherein the laser is one or

10 plural kinds selected from an Ar laser and a Kr laser.

14. A laser irradiating device comprising:
a plurality of lasers;
an irradiating face slantingly arranged with respect to a plurality of laser
15 beams;
means for forming the shapes of the plurality of laser beams on the irradiating
face in an elliptical shape or a rectangular shape; and
means for moving irradiating positions of the plurality of laser beams on the
irradiating face in a first direction and a direction reverse to the first direction, and
20 moving the irradiating positions of the plurality of laser beams on the irradiating face
in a second direction;
wherein incident angles ¢ of the plurality of laser beams to the irradiating face
are the same or satisfy
¢ = arcsin (W/2d)
25 when the widths of the plurality of laser beams are set to W and the thickness of a

substrate is set to d.

15. A laser irradiating device according to claim 14, wherein the means for
forming the shapes of the plurality of laser beams on the irradiating face in an elliptical

30 shape or a rectangular shape has a convex lens, a cylindrical lens, or a grating.
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18. A laser irradiating device according to claim 14, wherein the laser is one
10 or plural kinds selected from a YAG laser, a YVO; laser, a YLF laser, a YAIO; laser, a

glass laser, a ruby laser, an alexandride laser and a Ti:sapphire laser of continuous

oscillation or pulse oscillation.

19. A laser irradiating device according to claim 14, wherein the laser is one

15 or plural kinds selected from an Ar laser and a Kr laser.

20. A laser irradiating device comprising:
a laser;
a beam splitter for dividing a laser beam emitted from the laser into a plurality
20 of laser beams;
an irradiating face slantingly arranged with respect to the plurality of laser
beams;
a plurality of lenses forming the shapes of the plurality of laser beams on the
irradiating face in an elliptical shape or a rectangular shape; and
25 a stage for moving irradiating positions of the plurality of laser beams on the

irradiating face.

21. A laser irradiating device according to claim 20, wherein the laser is a

solid laser of continuous oscillation or pulse oscillation.
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or plural kinds selected from an Ar laser and a Kr laser.

24. A laser irradiating device comprising:
10 a plurality of lasers;

an irradiating face of a substrate slantingly arranged with respect to a plurality

of laser beams;
a plate provided opposite to the irradiating face; and

means for moving irradiating positions of the plurality of laser beams on the

15 irradiating face,

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.

20 25. A laser irradiating device according to claim 24, wherein the plate is a

reflecting plate.

26. A laser irradiating device according to claim 24, wherein the means for
moving irradiating positions of the plurality of laser beams on the irradiating face is a

25 stage.

27. A laser irradiating device according to claim 24, wherein the laser is a

solid laser of continuous oscillation or pulse oscillation.

30 28. A laser irradiating device according to claim 24, wherein the laser is one
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30. A laser irradiating method comprising:
forming the shapes of a plurality of laser beams on an irradiating face in an
10 elliptical shape or a rectangular shape by an optical system;
irradiating the plurality of laser beams while the irradiating face is moved in a
first direction;
moving the irradiating face in a second direction; and

irradiating the plurality of laser beams while the irradiating face is moved in a

15 direction reverse to the first direction.

31. A laser irradiating method according to claim 30, wherein a convex lens, a

cylindrical lens, or a grating is used as the optical system.

20 32. A laser irradiating method according to claims 30, wherein the plurality of
laser beams are oscillated from a solid laser of continuous oscillation or pulse

oscillation.

33. A laser irradiating method according to claim 30, wherein the plurality of
25 laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVOqu
laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandride laser and a

Ti:sapphire laser of continuous oscillation or pulse oscillation.

34. A laser irradiating method according to claim 30, wherein the plurality of

30 laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr
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35. A laser irradiating method comprising:
forming the shapes of a plurality of laser beams on an irradiating face
5 slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
a rectangular shape by an optical system;
irradiating the plurality of laser beams while the irradiating face is moved in a
first direction wherein the plurality of laser beams are irradiated at the same incident
angle ¢ or an incident angle ¢ satisfying
10 ¢ = arcsin (W/2d)
when the widths of the plurality of laser beams are set to W and the thickness of a
substrate is set to d;
moving the irradiating face in a second direction; and
irradiating the plurality of laser beams while the irradiating face is moved in a

15 direction reverse to the first direction.

36. A laser irradiating method according to claim 35, wherein a convex lens, a

cylindrical lens, or a grating is used as the optical system.

20 37. A laser irradiating method according to claims 35, wherein the plurality of

laser beams are oscillated from a solid laser of continuous oscillation or pulse

oscillation.

38. A laser irradiating method according to claim 35, wherein the plurality of
25 laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVOqu
laser, a YLF laser, a YAIQ; laser, a glass laser, a ruby laser, an alexandride laser and a

Ti:sapphire laser of continuous oscillation or pulse oscillation.

39. A laser irradiating method according to claim 35, wherein the plurality of

30 laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr
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40. A laser irradiating method compriSing:
forming the shapes of a plurality of laser beams on an irradiating face in an
5 elliptical shape or a rectangular shape by an optical system;
irradiating the plurality of laser beams while the irradiating face is moved in a
first direction;
irradiating plurality of laser beams while the irradiating face is moved in a
direction reverse to the first direction; and

10 moving the irradiating face in a second direction.

41. A laser irradiating method according to claim 40, wherein a convex lens, a

cylindrical lens, or a grating is used as the optical system.

15 42. A laser irradiating method according to claims 40, wherein the plurality of

laser beams are oscillated from a solid laser of continuous oscillation or pulse

oscillation.

43. A laser irradiating method according to claim 40, wherein the plurality of
20 laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVO,
laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandride laser and a

Ti:sapphire laser of continuous oscillation or pulse oscillation.

44. A laser irradiating method according to claim 40, wherein the plurality of
25 laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr

laser.

45. A laser irradiating method comprising:
forming the shapes of a plurality of laser beams on an irradiating face

30 slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
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angle ¢ or an incident angle ¢ satisfying
5 ¢ = arcsin (W/2d)
when the widths of the plurality of laser beams are set to W and the thickness of a
substrate is set to d;
| irradiating the plurality of laser beams at the incident angle ¢ while the
irradiating face is moved in a direction reverse to the first direction; and

10 moving the irradiating face in a second direction.

46. A laser irradiating method according to claim 45, wherein a convex lens, a

cylindrical lens, or a grating is used as the optical system.

15 47. A laser irradiating method according to claims 45, wherein the plurality of

laser beams are oscillated from a solid laser of continuous oscillation or pulse

oscillation,

48. A laser irradiating method according to claim 45, wherein the plurality of
20 laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVO,
laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandride laser and a

Ti:sapphire laser of continuous oscillation or pulse oscillation.

49. A laser irradiating method according to claim 45, wherein the plurality of

25 laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr

laser.

50. A laser irradiating method comprising:
forming the shapes of a plurality of laser beams on an irradiating face

30 slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
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s cylindrical lens, or a grating is used as the optical system.

52. A laser irradiating method according to claims 50, wherein the plurality of
laser beams are oscillated from a solid laser of continuous oscillation or pulse
oscillation.

10

53. A laser irradiating method according to claim 50, wherein the plurality of
laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVOq
laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandride laser and a
Ti:sapphire laser of continuous oscillation or pulse oscillation.

15

54. A laser irradiating method according to claim 50, wherein the plurality of

laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr

laser.

20 55. A laser irradiating method comprising;:
forming the shapes of a plurality of laser beams on an irradiating face
slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
a rectangular shape by an optical system;
irradiating the plurality of laser beams while moving.
25
56. A laser irradiating method according to claim 55, wherein a convex lens, a

cylindrical lens, or a grating is used as the optical system.

57. A laser irradiating method according to claims 55, wherein the plurality of

30 laser beams are oscillated from a solid laser of continuous oscillation or pulse
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58. A laser irradiating method according to claim 55, wherein the plurality of
laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVOu
5 laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandride laser and a

Ti:sapphire laser of continuous oscillation or pulse oscillation.

59. A laser irradiating method according to claim 55, wherein the plurality of

laser beams are oscillated from one or plural kinds selected from an Ar laser and a Kr

w0 laser.

60. A manufacturing method of a semiconductor device comprising:

forming a semiconductor over an insulating surface;

forming the shapes of a plurality of laser beams in the semiconductor film in
15 an elliptical shape or a rectangular shape by an optical system;

irradiating the plurality of laser beams while the semiconductor film is moved

in a first direction;
moving the semiconductor film in a second direction; and
irradiating the plurality of laser beams while the semiconductor film is moved

20 in a direction reverse to the first direction.

61. A manufacturing method of a semiconductor device according to claim 60,
wherein the plurality of laser beams are oscillated from a solid laser of continuous
oscillation or pulse oscillation.

25

62. A manufacturing method of a semiconductor device according to claim 60,
wherein the laser beams are oscillated from one or plural kinds selected from a YAG
laser, a YVO, laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

alexandride laser and a Ti:sapphire laser of continuous oscillation or pulse oscillation.
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wherein the laser beams are oscillated from one or plural kinds selected from an Ar

laser and a Kr laser.

5 64. A manufacturing method of a semiconductor device according to claim 60,

wherein a convex lens, a cylindrical lens, or a grating is used as the optical system.

65. A manufacturing method of a semiconductor device according to claim 60,

wherein the semiconductor device is incorporated into an electronic equipment

10 selected from the group consisting of a personal computer, a video camera, a mobile
computer, a goggle type display, a player, a digital camera, a front type projector, a rear

type projector, a cellular phone, a portable book, and a display.

66. A manufacturing method of a semiconductor device comprising:
15 forming a semiconductor film over a substrate;
forming the shapes of a plurality of laser beams in the semiconductor film
slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
a rectangular shape by an optical system;
irradiating the plurality of laser beams while the semiconductor film is moved
20 in a first direction wherein the plurality of laser beams are irradiated at the same
incident angle ¢ or an incident angle ¢ satisfying
¢ = arcsin (W/2d)
when the widths of the plurality of laser beams are set to W and the thickness of the
substrate is set to d;
25 moving the semiconductor film in a second direction; and
irradiating the plurality of laser beams while the semiconductor film is moved

in a direction reverse to the first direction.

67. A manufacturing method of a semiconductor device according to claim 66,

30 wherein the plurality of laser beams are oscillated from a solid laser of continuous
55



+1098V8 () - Y&* MLOYVE! () -1 (" 1O%VE! () -

&10%VE' ()-1$ 1098 ()-1,# 10%& ()-0GWIEdV7 10 1 Y 810%& ()- F410%& () -

210988 ()- 1109V& () - YS/ MLO%VE! () - Y-! 109%V& () - MuV7 10

1LSZ" 109%v&' ()-! 109%vE' ()- 109%VE ()- F10%v& ()- 10 10 10!>9"10% () - eudEuV7

10 1LSZ"| FA109%VE ()- 109%VE ()- 109%VE ()-L! 10%VE ()- 109%VE ()-S
1090V& () - uGJEUV7 10 1LSZ" - 109V& ()- , S109%VE () -
9* 109VE' () obkMIAE dpule okSTMMESL ) - ' " 10%VE () - awla?uV7 10 1l< @, 10%

& ()-36y109&' ()- 4109%VE ()-33109Vv& ()-31"10%V& ()-!y/ 10%& ()-

11"@"10% & ()- 10% & ()-& 10% & ()- 310% & ()-

10

15

20

25

30

68. A manufacturing method of a semiconductor device according to claim 66,
wherein the laser beams are oscillated from one or plural kinds selected from a YAG
laser, a YVO4 laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

alexandride laser and a Ti:sapphire laser of continuous oscillation or pulse oscillation.

69. A manufacturing method of a semiconductor device according to claim 66,
wherein the laser beams are oscillated from one or plural kinds selected from an Ar

laser and a Kr laser.

70. A manufacturing method of a semiconductor device according to claim 66,

wherein a convex lens, a cylindrical lens, or a grating is used as the optical system.

71. A manufacturing method of a semiconductor device according to claim 66,
wherein the semiconductor device is incorporated into an electronic equipment
selected from the group consisting of a personal computer, a video camera, a mobile
computer, a goggle type display, a player, a digital camera, a front type projector, a rear

type projector, a cellular phone, a portable book, and a display.

72. A manufacturing method of a semiconductor device comprising:

forming a semiconductor film over an insulating surface;

forming the shapes of a plurality of laser beams in the semiconductor film in
an elliptical shape or a rectangular shape by an optical system;

irradiating the plurality of laser beams while the semiconductor film is moved
in a first direction;

irradiating the plurality of laser beams while the semiconductor film is moved
in a direction reverse to the first direction; and

moving the semiconductor film in a second direction.
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-10% & ()-Y9*10% & () -1 1 IKLMuV7 10 11'10% & ()- 310% & ()- 10QQ 10QQ
10QQ 910%& ()-3,8!/10% & ()- 610% & ()-g:dEuV7 10 1! Y& 110% & () -
110% & ()- MLO% . (A nﬁnﬁﬁ%x&h%)netmﬁa&cﬁ)icoﬂdll@% dcide adeOeind/tb dIfinl 2
,H#10% & ()-110% & ()-Y'10% & ()-Y3110% & ()- f1l0% & ()-10% & () -=SX; dEuV?
10 1! F S/ @vieesin 't pBxality wsf dagey -b¥ams are oscillated from a solid laser of continuous
*10% & ()-(1Q% & () - F&nl0% &' () - F$! 10% & () -; <~dEuVv7 10 1! F

oscillation or pulse oscillation.

5 74. A manufacturing method of a semiconductor device according to claim 72,
wherein the laser beams are oscillated from one or plural kinds selected from a YAG
laser, a YVO4 laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

alexandride laser and a Ti:sapphire laser of continuous oscillation or pulse oscillation.

10 75. A manufacturing method of a semiconductor device according to claim 72,
wherein the laser beams are oscillated from one or plural kinds selected from an Ar

laser and a Kr laser.

76. A manufacturing method of a semiconductor device according to claim 72,

15 wherein a convex lens or a cylindrical lens is used as the optical system.

77. A manufacturing method of a semiconductor device according to claim 72,
wherein the semiconductor device is incorporated into an electronic equipment
selected from the group consisting of a personal computer, a video camera, a mobile

20 computer, a goggle type display, a player, a digital camera, a front type projector, a rear

type projector, a cellular phone, a portable book, and a display.

78. A manufacturing method of a semiconductor device comprising:
forming a semiconductor film over a substrate;
25 forming the shapes of a plurality of laser beams in the semiconductor film
slantingly arranged with respect to the plurality of laser beams in an elliptical shape or
a rectangular shape by an optical system;
irradiating the plurality of laser beams while the semiconductor film is moved
in a first direction wherein the plurality of laser beams are irradiated at the same

30 incident angle ¢ or an incident angle ¢ satisfying
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moving the semiconductor in a second direction.

79. A manufacturing method of a semiconductor device according to claim 78,
wherein the laser beams are oscillated from a solid laser of continuous oscillation or

10 pulse oscillation.

80. A manufacturing method of a semiconductor device according to claim 78,
wherein the laser beams are oscillated from one or plural kinds selected from a YAG
laser, a YVO, laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

15 alexandride laser and a Ti:sapphire laser of continuous oscillation or pulse oscillation.

81. A manufacturing method of a semiconductor device according to claim 78,
wherein the laser beams are oscillated from one or plural kinds selected from an Ar
laser and a Kr laser.

20 -
82. A manufacturing method of a semiconductor device according to claim 78,

wherein a convex lens or a cylindrical lens is used as the optical system.

83. A manufacturing method of a semiconductor device according toclaim 78,
25 wherein the semiconductor device is incorporated into an electronic equipment
selected from the group consisting of a personal computer, a video camera, a mobile
computer, a goggle type display, a player, a digital camera, a front type projector, a rear

type projector, a cellular phone, a portable book, and a display.
58



