14 JUL 2006 LASER | RRADI ATI NG DEVI CE, LASER | RRADI ATI NG METHOD AND
MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON s
The present invention relates to a |laser irradiation nmethod of annealing a
seni conductor filmusing a | aser beamand a laser irradiation appayatlil for
performng the |aser annealing (apparatus including a |aser and an opti cal
systemfor guiding a |aser beamoutput fromthe |aser to a nenber to be
processed). 7 i-n ' t i C uct or

devi ce manu a@%ﬁ%“%?ﬁ?ﬁgﬁgﬁg’g@?ﬁc%%mﬁéﬁ§@@f@9% step and
a method of MERU{NUFAUTURING METHODDP SEMAUNDUCTORDEVIRE ( he

sem conduct or devi ce nentioned through the specification 1ncludes an

el ectro-optical device such as a liquid crystal display device or a |light
emtting device and an electronic device including the electro-optical
device as its conponent. BACKESECRHND|OINTHE BNNVEWEHONED ART | n recent years,
a w de range of..researches have en made as to the art of  applying |aser
anneal i’ng to a erﬂcﬁdBY lofliqe%? so‘r"n%ﬂ"‘%?ﬁ lﬁﬁgﬁﬁﬁ%‘h%h%og%‘&a}‘%é such
as a gla | ' t ' o) Q_ilnprove

t he cryifgﬁﬁﬁﬁﬁ?éfﬁﬁ%?%%F%%gﬁkF%ﬁﬁaﬁggiﬁﬁgk§%§§§§35§F235§#1%?%%%F%%nductor
film In thédas2D apicaing agpesid inehidigha 148AARd bATopfieMSydlehd FrNhiding a

sem conductor filmby a laser beamto obtain a Crystalline sem conductor
filmis rlaseebeam auépud drama her lasar e mahémbet to die. praeessal)p aFwthen thé psasadthet i ¢
gquartz gl.ass substrates which have heretofore w dely been used, gl ass

subst r at JEVHREOR Telates 40 Rspmigedugtor gleyisg manufaskned by thmateps includipg the

wor kabj_ | i ahgk f.aci Litati fabricatjon | arge-area substrates. This
irg)the£02§£§?ééasor?ﬂ\g\lﬁﬁ ga\lfl\nd_cfgﬁlr@@%g%g%an}lgaglél&né%%Sﬂ‘é\%@?@‘@éﬁ d?‘r&‘&%. ﬁﬂ reason
why | aserpatatie s@hRbEIRM Abvive UnBHioned MmEdiphalle 2pddiRibs mbRked g Ml ting
points of glass substrates are |ow Lasers can giVve high energy to

seni condwigotno-dpiticalsdewicesooh as ndiqesisirpsalt digplag deier ait aitight cafitthighdivicat es to a
great extent. In addition, |asers are remarkably high in throughput

conpar ed 08 2R &kciraric devigs melyding e sleckrp@ptiea devige Avitheqreponeg A crystal | i ne
sem conductor is nmade of nultiple crystal grains, and is also 1 1 4 JUL
2006

15 DESCRIPTION OF THE RELATED ART

In recent years, a wide range of researches have been made as to the art of
applying laser annealing to a semiconductor film formed on an insulating substrate
such as a glass substrate to crystailize the semiconductor film or to improve the
crystallinity thereof. Silicon is widely used for such a semiconductor film. In the

20 present specification, means for crystallizing a semiconductor film by a laser beam to
obtain a crystalline semiconductor film is referred to as laser crystallization.

As compared with synthetic quartz glass substrates which have heretofore
widely been used, glass substrates have the advantages of being inexpensive and rich
in workability and of facilitating fabrication of large-area substrates. This is the

25 reason why a wide range of researches have been made. The reason why lasers are
preferentially used for crystallization is that the melting points of glass substrates are
low. Lasers can give high energy to semiconductor films without increasing the
temperatures of substrates to a great extent. In addition, lasers are remarkably high in
throughput compared to heating means using electric heating furnaces. |

30 A crystalline semiconductor is made of multiple crystal grains, and is also
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call ed a polycrystalline sem conductor film Since a crystalline

sem conductor film forned by the application of |aser annealing has high
mobility, the crystalline silicon filmis used to formthin fiInﬂéJULﬁhﬁ
transistors (TFTs). For instance, the thin filmtransistors are wdely
used in an active matrix type liquid crystal display device in which TFTs
for s pixel driving and TFTs for driving circuits are fabricated on one

gl ass subsdlleatpolyiytiRine defifedalieib ilrh1esRYLCHNIMBRO LerhidbRABRRURET UT e

by the | aser annealing nmethod is fornmed froma urality of crysta

grains, afedmetdypbsiapploatiamdf {dser amicakinghad kigh @iohilitg) thercaystaling silic@ndom
The TFT rrﬁ ufactured on the glass substrate is formed by separating the
cryst al | i HE® Saieed éhtagsy thin flm tanaistors (EFEd- Forkestpadet the thindilinrtransistorsler t o

can ' not BETArwas Mo e Belrisint PaRsr A eispba derih I RBan Bigk of 1 he
t | sl 71 i . i 1 d t H
et ol it b TSNS S SORRAPE AT S B ARC, 97170
compar od wi th CRZVBIE RS Sttt sSlalG Rl Bk, plabitighieg, B, BRena, X
' ' hA ; | tial of.th t al
orai | boeARAPAGTGN it Mt FRRL 281G ARV RE ersOF offi A e bt R B0y ¢ ne

current  SizAOSRethsh fiARAE khdshn, { Mo BT hfuth Guled WAL gléllgﬁggﬁéég fal inity

of the sem conductor filmin a channel formng region reat effect

on the chiaraed byisspdratimgy the keystiilne sdiadSMREsor Him! With RHMIROS RISy Ihat the
phfnnel forming region is forned of a single 20 crystal sem conductor film
Wi

houte iorfleniereaizefeldnmt dvoksionl UI tiiscddgUhé afy¥ialling sefmitndiQof @ittdnhe
channel form ng region by the single crystal sem conductor film w thout
i nfl uencelctifbfstﬁf?encéJ yathathe gesigmatioofdhe positiou iandi sheasize bptin criyail g@ingi ng t he
position-controlled crystal grain of large grain size are made in the
| aser annBHiI$ pStHIMRIOUS ECombinatiprsesniags nd mappingeetss whichhlerise fromomduct or
filmthat 25 has been subjected to irradiation of a |aser beamis
expl ai ned™9rPheuystuIcurGa orystal defegt erethe bike pxistaniag infreiaes ofubs estabgraisccur s i n
aliquid sepilcondgﬂ%to filmthat has_ been corTPI etely nelted by | aser beam
i rradi at i GRSl GRBOOPRIAYLCRIRATS With the Ansidmohihegirgtalngraine atli isos@cur and

a7 ow i auGATRLEL e, SeLLEd e o, Mhereby. uhe, Sol i Lying process of the
| boundary rises, which becomes a barrier to the carrier, whereby the current
transporting property of the carrier is Jowered. The crystallinity of the semiconductor
film in a channel forming region has a great effect on the characteristic of the TFT.
However, it is hardly possible that the channel forming region is formed of a single
20 crystal semiconductor film without influence of the crystal grain boundary,

In order to form the channel forming region by the single crystal
semiconductor film without influence of the crystal grain boundary, various attempts
for forming the position-controlled crystal grain of large grain size are made in the
laser annealing method. First, a solidifying process of the semiconductor film that

25 has been subjected to irradiation of a laser beam is explained.

It takes time in a degree until solid phase nucleation occurs in a liquid

semiconductor film that has been completely melted by laser beam irradiation.

Numberless and uniform (or nonuniform) nucleations occur and grow in a completely

melted region, whereby the solidifying process of the liquid semiconductor film is
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conpleted. Obtained in this case are crystal grains which are randomin
position and size. Further, in the case where the sem conductor fis‘l mz'bﬂ%
not conpletely nelted by the |aser beamirradiation and solid phé é“-
sem conductor regions remain partially, s crystal growth begins at the
solid phase sem conductor regions i mediately after the |aser beam
irradiation. As described above, it takes tinme in a degree until the

nucl eat i ogongsletetls Obtaidtd if QiR lc@detdry chiRtall @hifCFhRR are'A¥doman poiticn higlui d
interface, which is the tip of the crystal growth, noves in a horizontal
directionsi¥® the surface of the sem conductor film (hereinafter referred
to as lateral direction) until the nucleation io occurs in the conpletely
mel ted region, \EEEE) theerse whsteddhe gemicandiciifilmely aohpomplaslonelted bips as

| t i i ¢k . Thi h d ith th . . of
naprgeffes@gé%%r trJB r‘ﬁEl P‘:)ﬁrrﬁ %fonn%nqu?ﬁ?%%ﬁ%ﬁeneg}%ﬂﬁ%ﬁ% fFﬁO’?ﬁﬁgglﬁ%ﬁ&%ﬁe&Yy mel t ed
region.s ¢Hosel B3RS begihd hf tHieNSNA PRI sdnFichrfihuelol ?%;{)195 ﬂlﬁn?dé?t}a'ﬂze;{ftclr #Her al

growt h. In”an anorphous sem conductor filmor a yCrys I'ne

seni condulasear bdaim rimradisti@s Was ldes@tbednsbogy, kegked tiddfe an laagedredemtll Wher e t he
super lateral growth is realized, exists. However, the above-nentioned
ener gy r eHicHEtipE ogewry inathe swmpdetelyt meltgbségivon Thwisepesolidtluik inderfmxal grain

i s obtaine an.,nqQt he contyrolled, Further, the regjons except for the
regi on of Ve @Fg’é’ r‘E}%Pﬁﬁs{”g%ﬂVﬁha’PeV?ﬁ @@MP@?&F?@OP@F}&%“%?%

NUNer ous j ) i .20 ri ove, if
Forpor A ran oAt heRinftEP 1RHEd SOLRET aiedid] MERRE mFRARN 1 e

_ftgyv | & roderstio tieceiplételytheltddaegioa) Wﬂér_é@ﬁflie‘b?}?stdl Rrdil @rdvASReRERA o£ner gy

region in which the sem conductor filmis conpletely relted, the growth

posi ti on tanes ehdong @t the dfilneghicknessf flhis gropahadndgrwith thanodoerremet obl | ed.
ed out,_in_order to realize this nethod. 25 For

var i tt t ) j ) ]
exanpl o, TR SAndAmitoRm(opgpRUprmpmCleigns dpthewmplpicly mmdiegsegions 908)

t ed d Ling. method.in which, they f d a high nelti
Pt ! o ket s ARASARALTEHEA b B M b I T e o oy e 11 m oand

formed an anor ghGuSansdrphéRNsendiédnduaBeYifin dh G FuIEhydBlihe E%?ﬁe%ﬂktm@ lic

film and then irradi ated an excinmer |aser beam from e top surface
si de ofs tdsevelljstenatgy fegdimhi ofead laser bduns whpecihtisopss laferd growth fsaesli’ddl 4 J U
L 2006 exists. However, the above-mentioned energy region is very narrow, and the position
where a large crystal grain is obtained can not be controlled. Further, the regions
except for the region of the large crystal grain are microcrystalline regions where
numerous nucleations occur or amorphous regions.
20 As described above, if a temperature gradient in the lateral direction can be
controlled (a heat flow is made to occur in the lateral direction) in the laser beam
energy region in which the semiconductor film is completely melted, the growth
position and the growth direction of the crystal grain can be controlled, Various

attemnpts are carried out in order to realize this method.

25 For example, Ishihara, R., and Burtsev, A., (AM-LCD ‘98, pp. '153—15_6, 1998)
reported on a laser annealing method in which they formed a high melting point metallic
film between a substrate and a base silicon oxide film, and formed an amorphous silicon
film above the high melting point metallic film, and then irradiated an excimer laser beam

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



upon which the filmis formed) and fromthe bottom surface side of the
substrate (defined in this specification as the face on the opposite side
as the face upon which the filmis fornmed). The | aser beam which is 05
irradiated fromthe top surface of the substrate is absorbed B&Pﬁhbm
silicon filmand its energy is converted into heat. On the other hand, the
s laser beamwhich is irradiated fromthe bottom surface is absorbed by the

hi gh el tipag whidh t il Eslafloh’iéé'df)fahh Hoffile ibbﬁorg U chfégq(gﬂikvs%étf‘ag? @?gﬁkﬁéﬁ}]e the

hi gh nelting point netalli ilm 1s heate enper

silicon dyithie shécificatien we et fabeok @Rt QshobitdINddBY {HeYdce AN WhRR R filnt if | | m and
the silicon filmworks as a heat accumul ation |ayer, and therefore the

cool i ng Spuedl)of Thehserebeamdwhichi is dnadiatedfemn tretopl GitRes of the subkepoid ed t hat
crystal ro grains having a maxi numdiameter of 6.4 pmcan be in arbitrary
| ocat i ongbpsrbedbyrihe giliche filrhjand itsrebarigniy qooverted ritd Abdti cOA itHernthen htund thar bi trary
| ocationsg. Janmes S. Im et al., of Colunbia Unjversity showed a sequenti al
| at er af j?ﬁef gF*fql Ghoig lffﬁ'ﬁh%fﬁ‘é)&o{lh@ﬁé’ézftt)@rsurfefpeelsraé@prbcﬁ/ by el igghoteltog) i n
whi ch super Iattaﬁﬁaﬁkngro h can .be ac?qje ed in arbitrary |ocatjons. The SLS
met hod i LOGHE MRS FOPLEY IS SONVPIde todieqts thsdvghopeling Byintwetallis fdms | ¢
shaped .di an e.prder .of .which super lateral growth
t akes plrrgiiéea %cﬁ%ra?%gﬁng%@égﬁ N 75“[1;? %@mé\/@?@e @%P?WF?P é‘eﬁ?cﬂé‘é‘ 2 the use
of | ar gevaiR &e i ' ' ' - N4l a
sem conda)?t or d%@?%gﬁéﬁ%ﬁwgg%gﬂgﬁﬂ%ﬁﬁﬁkgﬁ%fn ?P%@%ﬁ%ﬂﬁspﬁr%%devi ce
panel s i shd esvlingapesdl Hythe Thél@dAilicdh FAmAEMADSHBFEA AL id Rpbiid %ltﬂ tal

e realized.

;fgoughput is obtained and 20 the reduction of the cost can
Fot i net araies havingstxiamen diimEe00fM61 um/R8 ber arbirsy REhlicis ©yFomAROtHEM X 400

mm a circular substrate of 12 inches (approximately 300 nm in dianeter)
or the | ihigh raeliing peint metatligdilingn g abibay locdtions.ate. 1n addition, it is
thought that a gﬁ@}ftrate of 1 mx 1 or or nore is be used in the future.
25 For exan%?’é‘?s &t plg of Crlumbiy Uniyersity sheyvest 2 sguentiahlsésraliselidifipgtionsi ng a
gal vano _m.n wWith respect,to ar rea substrate. Its situation wll
be expl aﬂ]eé%o%rbgwﬂesaﬁﬁgm ‘%Teél to;as $Frg lFlg‘S% B’e&’ﬁ%"go@?’é e gpvelysan bst e 204
via a gal, dN Qs n 03.. The angl.e,of t al vano m nor
is change(\c'[ilﬂ?% {qlnrr%’b gé%ihgérag?ﬂ%hg@geél‘?%e O? B ?_nezﬁ’og'h_bcgl Vgﬂgﬁ"’ﬁ%ﬁ’(‘j‘r 202 so
that the pbasiniddosy RbvinB HIRSBAPACARION ok REGSHRR! SiPtR drier BVGfich Juper
lateral growth takes place (approximately 0.75 pm) every shot. '
In the other hand, the use of large-area substrat is advanced increasingly. The

reason is why a semiconductor device such as a plurality of liquid crystal display device

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

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

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

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

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

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

f6 lens 203. The angle of the galvano mirror is changed in time by vibrating the
4



the direction of an arrow shown by reference nuneral 206. \Wen the gal vano
mrror is vibrated in a half period, the |aser beamis adjusted such that
the | aser beamis noved fromend to end of the width of the substrate. At
this time, even when the 5 position of the |aser beam on the supstjjafihi s
noved, the fO lens 203 is adjusted such that energy density of the |aser
beamis constant at any tinme on the substrate. Wen the gal vano mnor is

vi brat ed gdivdnbanfitr20pebith4l thd Pesilies 8f theaaEt b 5089 thot0a §d of
t he wi dt hg of the substrate. Thgs,“an i rradi atgaéngg\r{ﬁj%{n”sof théJ Iaggr beam

i s | aser -thadrattamh of Emearsqye stbvaf by heferehdyr mirheral 206. t Wheadhe @alvand iirol S 0
adjusted such that no irradiating area of the laser beamis intermttent.

Ther eaf t &8, Vigrateg; g half pesigdq thenlasergbaagt is edjugied geeiuthotither laser béaen @ r ect i on
of the arfow wn_h ref erence. nungral 206, and the | aser beam begins to
be again ’?‘rﬁ‘v’%dzﬂﬁ?? ?If%msfﬂffs?ti Q’Fewﬁdﬂ‘ gfﬂ'é" W%Fté%tf"i tgﬁﬁﬂﬁ‘%ﬁv?’b’f"’g‘%ﬁl&f‘e

nuner al iti ?ﬁl% | ' Iy te face
by repesatzé}%buiﬁﬁsﬂel@g%grrg | ong. nes*rél{qu ?i[g&?g’stgg f%zée}ilﬁ]ejlat‘s?’ 1% gdjlﬁ %‘?géﬁ%} ed to

t he enti ribatsanbsiyrdehsity efake Diger tRRGAE coRktA 8t ABMBABHE 1RfsuBdhratd.r adi at i ng
position and the novenent of the stage using rotation of the gal vano
mrror. HoweverWhes thégalyagd eniobr tih erityated dmaherihnlf gperiod, dtealgedheathds

i nci dent angle.of the Iaﬁgr bear&to t he substrate is changed as shown by
r ef er encé™fl omeend to-end o the padthaf he substgien  Thus, |aadapdipled mortion of

parti cul ' | at t I e area-.substrate .fhe 20 change.in the

i nci dent Eig%]éa}sgf %%%%?rse@geﬁoaﬁg%ﬁgdf & S@ﬁ%‘ﬁ&% € VI élm? ﬂﬁfhﬁ Vanf FUECHES t he
_J/ager beam;iﬁsﬁadt $ihithdt3d HaliRfing a6A JTRAE FaskNBdant RERARTERN:. i Bldrddptdf ion of

the above laser beamon the ifradiating face is changed. In Fig. 16, the

| aser beastagsfis58@vadnini o directicel perperilicudart toaghs rditetésh bh Hieughow Faowultst r at e of
700 min thickness and 1.5 in refractive index, and reflectivity on the
rear facdCtfenchnameiabdPo.and thelaserbeampestns torheagain meved ot thetsubsteatains hows

e gk B I S i
OUEILLY cheatns e, MSPNGpd 1SE BERRRLS, ST YRR 0,
beam =andradiatedetoothe sentird aatistmteofaca tye ebpestingn theNmb et uat i Yradiaip When
t he sem conductor, device 30 is manufactured by using such a sem conduct or
film it Rostigmaad theomayemaent of Beséage asingotatian gishe 2ely@no 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 o, p 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 tear 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




in operating characteristics and reliability. There is also a telecentric
f8 lens in which no incident angle of the |aser beam to the substrate is
changed even when the angle of the galvano mirror is changed. quz'/e%ﬁrzp%
this telecentric fOlens requires a size approximtely equal to at ot the
S substrate. Therefore, it is not practical when the |arge area substrate
is processed. SUMMARY OF THE | NVENTI ON Therefore, an object of the present
i nvent i ornjopematingclovadeisticsrduetabitidy, a device for constantly setting the
energy distribution of the | aser beamon the irradiating io face, and
irradi ating t helhe# Batsma talseenttie &rlans in hhickbw iacidenti anglel oftbellastribeamf ace.
rovide a | aser jrradiating

Anot her gbjtgct %fé %he &rﬁes%{]t invention is tq B :

met hod an@ ‘&> SPRYE 1S Y988t FHG waeR dhe ppgle ofthe jsalyang migepiis, ghapged.
crystalli 1&an . fdnl Vi .crystal. prgperty cl gse t hat of
a rmnocrgttg% ?vtg% g#%%ﬂéclfgrlgiéy% Sa Ssﬁgss%er é‘f’pé‘.m“%fﬁcj?r?g@i tgntg‘?thgé 8T?bj ect of
the presaabstiabeiedfoleSit iPndpRaciR RheMRL AL Aed ﬂﬂ)sff%'?@gm'béss , the

sem conduct or device including the above |asér irradiating nmethod in a
process. The construction of the invention relative to a |aser irradiating
device disclosed in this specification is characterized in that the | aser

i rradi ati ng device has AMARI DL Y YENTH

a ¥ H

plasiPfndeys iy Hans for form ng the shapes
of plural |aser irradiating face i.n_an elliptical shape or a
rectangul ar shg&g%?%ti%g oggegtoﬂgﬁ%grﬁgerggpv °Hd§/it?1§“?v|‘ﬁ!lea8i“é?tﬁ% a‘b‘géi tions
of the pligviab fbraembtalePeBtIhE RRcrsl ' RMRIHRDF A Gsdr Bedm dn'thl irrlifiggl | ON and
a direction reverse to théﬂ%‘ti rsteﬂgprectﬂ?‘gir??lq}afrﬁlgpcﬁ%é\fi%ﬁ%ntdﬁetﬁ% }nr‘az@aﬁ%%'tlgl i ng
p‘(ji t itondaasf apHeinpliating thaamifohs alaBerobeath @o ithe aBbad lefiGrel REMAidtAgafag€cond
direction. Another construction of the invention relative to tﬁe | aser
i rradi at e wbEst pkthe eseat inventiaadisi ta provite aHaset isaliatingrmethad and) adevi ce
has pl ur sek irradiating face 2s relatively s]lantingly arranged
with resgAesg% ﬁfagl‘%ng%féymf A 18@5&% forpyine picpystallpessmicqnduetor SR di2vyg shapes
of the phugdlial ErtPQAR BUhLDEF o' LAt ce | n elliptical shape
or a rect an[g%ﬂaa hape; an@t egggc%%gb%g%gé{%rﬁmh@i I%Ejgei farfgaﬁué?qfaﬁ%_
posi t i on§urher, hivgthe objedt of Akeprebind ilvedtion Retol prodidL atrhithff@Eend Mefhofl I St
direction and a direction reverse to the first direction, and noving the
i rraditat Phiheeniiconduetondevidednglhdinglthd axwe lisenimmdimting @thdden iarpredsat i ng f ace

in a second di t[%cti on. 6.1 4. J UL 2006 .
¢ construction of the invention relative to a laser irradiating device

disclosed in this specification is characterized in that the laser irradiating device has

plural lasers, a first means for forming the shapes of plural laser beams on an

irradiating face in an elliptical shape or a rectangular shape; and a second means for

20 moving irradiating positions of the plural laser beams on the irradiating face in a first

direction and a direction reverse to the first direction, and moving the irradiating
positions of the plural laser beams on the irradiating face in a second direction.

Another construction of the invention relative to the laser irradiating device is

characterized in that the laser irradiating device has plural lasers, an irradiating face

25 relatively slantingly arranged with respect to plural laser beams, the first means for

forming the shapes of the plural laser beams on the irradiating face in an elliptical

shape or a rectangular shape; and the second means for moving irradiating positions of

the plural laser beams on the irradiating face in a first direction and a direction reverse

to the first direction, and moving the irradiating positions of the plural laser beams on

30 the irradiating face in a second direction.




In each of the above constructions, it is characterized in that each of the
plural. lasers is constructed by a solid |aser of continuous oscillation or
pul se oscillation. For exanple, a YAG laser, a YVO4 |aser, a YLF{liaggriffba
YALO3 | aser, a glass laser, a ruby laser, an alexandride |aser, a

Ti : sapphire laser, etc. are used as this solid laser. s Further, in each of
t he above constructions, it is characterized in that,said plural |asers

are one or pl urkl edchndishesaboge cabtduconsait iPcharasaizea ndtiat ¥ichloisies plufalr t her ,
in each of the above constructions, it is characterized in that the neans
1 has a clps¢rhéfGomsirugtedhby a splilaggrad contimioys oscillationaripplsd oscillatirat  HFoe i r st

h | : | j ndri¢al d di ng. . The sh f
tho | aser CHRHIE T AACREe (FYALIPST b HTLlseetat SAOF HBE: AIELEhAER FITBEY oal
shape or {0g 1£ak QHh@iasépQ‘%S@éﬁrhgar%er, L RSEL ugg O?rgstp}%%gﬁ GGl ficiently

irradiated by the tfirst nmeans I'n" eac e abové’ constructions,

it is characterFagith ih edvhtoft the abdR@RSnsindchions, St }Iharddi&GiRt ddShhSsA@ved at
least in the first direction, the direction reverse to the first

di r ect i onpluzal deseisersenoorgplvial kintds satectéebfromuand laser and XKY lseage, is etc.
are used. The cgnstruction of the invention relative to a |aser irradiating
met hod di scl osEythes imfachsefether thoyei eomsiructionsr i ds ehpmagigrived i shat tthe shapes

of plural e . irradi ating. face are.for.med in an elliptical
shape or %IL'?%?{ g%g%lqglrmés%%aagie}’ Ty Qﬁler%’ﬁ?’?%éﬁ g‘?s?%“tteéfﬁegt‘@aﬁlﬂﬂﬁ gf“ 688} beans
are irradiateshned Ids! Deylidaries 1add 4t 4 3G8insS : | ,f ection,
and the irradi z;lti ng fSacgyi S 1m)ved I'n a@gg?gndqﬁfyrg%gglggfn?wgﬁ%itﬁﬁ%amﬂﬁ#ural
J*"afer e athe imadiating fadt atcefbrinkd e thehellipticah dhapei siGhdé ARBNizEIaiBNE and the
ditection reverse to the first direction. Another construction of the

i nvent i onlape bsiny gan by effjgiently irFadiatechy theifivef meankod i s characterized in
I ng face,slantjngly 25

that the shapes,.o lural .| r Qeans on an. irradia '
arranged with rsl:e‘gkggtmt %@h@sﬁﬂeu‘i Velcé’gétwoé’é’ﬁ?m“ af é‘h?ré tsEEed | that éi’? i ptical
shape Of RediR0l ANGIARE. SPAPSiabY i@MhaPP of HasOH e Frof! ALl Al 3G, DEATS
are irradiated whilethe 1rrddiating face 1s noved ina rirst direction;
the irradieatsatp fhrchirst girs@iond and it SR6ANdiredliohCFoPBrandple, 4DK-Plual | aser
beans are irradiated while the irradiating face is noved in a direction
rever s€ t@ctaieusedr st direction. 30 Another construction of the invention
relativetotherlaser | rr.adi ating, nethod 7 . .
, he” construction of the”invention relative to a laser irradiating method
disclosed in this specification is characterized in that the shapes of plural laser beams
on an irradiating face are formed in an elliptical shape or a rectangular shape by an
optical system; the plural laser beams are irradiated while the irradiating face is moved
20 in a first direction, and the itradiating face is moved in a second direction; and the
plural laser beams are irradiated while the irradiating face is moved in a direction
reverse to the first direction.
Another construction of the invention relative to the laser irradiating method
is characterized in that the shapes of plural laser beams on an irradiating face slantingly
25 arranged with respect to the plural laser beams are formed in an elliptical shape or a
rectangular shape by an optical system; the plural laser beams are irradiated while the
irradiating face is moved in a first direction; the irradiating face is moved in a second
direction; and the plural laser bearms are irradiated while the irradiating face is moved
in a direction reverse to the first direction.

30 Another construction of the invention relative to the laser irradiating method
7



14J UL 2006 is also characterized in that the shapes of plural |aser
beans on an irradiating face are forned in an elliptical shape or a
rectangul ar shape by an optical system the plural |aser beans ?rﬁLZU '
irradiated while the irradiating face is noved in a first direclld Qﬁe
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 & awodnthcthrized in tat theAhapdiasf plevablaserCidatil odf ant if@diafivg fdde e
relative to the laser irradiating nethod is also characterized in that the

shapes of fosmed dn an&éla?tlcabahﬁ@em aaWCiangddx shapachyf arceptial aystémpihg purahnged
wth res ct to the bea are formed ip, an elljptical, shape
a rect Fu Je QPssaﬁ% Btthfcgr r@?g}geﬁﬁ"l:c ﬂ%}’é‘oﬁ?‘{}’f"a‘? firyg C‘b‘éhﬁ%e are

or
Cirradiat egylg M 'b%mh?%ré ﬁﬁ;ﬂ "‘ﬂ’qlef fhe mjaala[rgv?g‘ffj B Rk & add‘re%ﬁ%bed ¥ "

plural |aser beans are atlng ace Ts n a

di rect Isomeﬁa%@fcﬁﬂie‘f@sttdﬁh@ctﬁdﬂ shd tl'fé'lfrﬁ@i’éhﬁ’%‘fac@%%lb% infafsachimtdiRetidfce 1S
nmoved in a second direction. In each he above constructions, the | aser

i rradi ati ng netAoethésconstractiont afrthe édentiot helatiteie thadaer hﬁﬂMmgrmetb@d:I Il ated”
froma so ;?gs | aser of continuous s oscillation or pulse oscillation. For
exanpl e, ¥ OSBIW%FW%@érml@afc@ﬁsﬁthﬁ%t ‘éfdpl@palalasm@ealag@n ampirmdigtingfees | a YLF

i Sapphi Y Etaue AElged S R T ahstld e S8R a6 Tymeedn R Iﬁs&“‘ on.
each of tdi@paboy ?ecféi’l filal !S'E&p'c Sm dpttlcélssgﬁtlaﬁl{ ‘r'i:%sﬁ[lf Ble! lgbawgaatre b zlt

beans are OSCI |lated from o pl ur ect rom an aser
a:;j a ¥r whidethe Rfadiningafabe o ntched ah oy girgtOdisdclibht iheNsiural tlases bekas afé erized
i@ that a cylindrical lens is used as the optical system Qherwise, it is
char act erifiadigtednwhigt thy %@dm@nglfém immaoved inyfai digiection| reverss tartbeuiistl as t he
optical syst her ruction of the inyention relative to the

manuf act Ut mhé‘flﬁg ’5’?3‘11 n§ HEHAGYET Bra eon r‘?ﬁ“‘é’& osed in this
specification ig %8?’{3&{ Ghd 288yl C6A§% fonsZ>t Sglo ﬂ’é&taﬂﬁgfﬁxl ods i or med

on an insul ating ace; the shapes p Ura aser earns

seni cond utiatuctehizbdnig tieat ftie MeRer béhnamalel ésk:ﬂtatéaafmﬁlh@a@mp[asaf éﬁééxﬁﬁﬂuﬁsar shape
by an optical system the plural |aser beans are irradiated while the

sem coXduseibletipn prrpilse osaillatni n Far éxangle,dhe solid bwer i kensmoieddydu¥AGr il m
whi e ndiend CORBAcEt fi Fh lescopelhlis TSetcr B1eedtsbrh MEASEE 1% ( ho
first dirg&Lh@fde laser, a Ti:sapphire laser, ctc. of continuous oscillation or pulse oscillation.
In each of the above constructions, it is characterized in that the laser beams
are oscillated from one or plural kinds selected from an Ar laser and a Kr laser.
- 20 In each of the above constructions, it is characterized in that a cylindrical lens
is used as the optical system. Otherwise, it is characterized in that a convex lens and
a cylindrical lens are used as the optical system.
Another construction of the invention relative to the manufacturing method of
a semiconductor device disclosed in this specification is characterized in that a
25 semiconductor film is formed on an insulating surface; the shapes of plural laser beams
in the semiconductor film are formed in an elliptical shape or a rectangular shape by an
optical system; the plural laser beams are irradiated while the semiconductor film is
moved in a first direction; the semiconductor film is moved in a second direction; and
the plural laser beams are irradiated while the semiconductor film is moved in a

30 direction reverse to the first direction.



8 1 4 JUL 2006 Another construction of the invention relative to the

manuf acturing nmethod of the sem conductor device is also characterized in
that a sem conductor filmis fornmed on an insulating surface; ize Qaﬁes
of plural |aser beans in the sem conductor film slantingly arr g%@ th
respect to the plural |aser beans are formed in an elliptical s shape or a
rect angul ar shape by an optical system the plural |aser beans are

irradiated whiAsothéreconstimtion & Cliedihvéntlon eBtiTOMEMe inthndfdcluiils Héth@ebs on; the
sem conductor filmis noved in a second direction; and the plural |aser

beans ar ethf seraisoadusiondavias is also cheracteoimetliit et 4 sémicosduttorefilm is farmkd ect i on
reverse to the fi?é‘ﬁt directjon. Another construction of the invention
el at i ve $bat RsUIRRGSHERSH ithig Shaeehat Pl fecertbams dnitkeo FembicoRiuci ilEe | s
al so char ' ' |, GOn r.fhlmis formed. on an . insulating
surf ace; S?ﬁgﬁg‘fé%gﬁgg? R%%Feapéﬁ?g‘é gi?c gfégér@ ayey, bpgras g{aenﬁ’@gﬁ‘gﬁ%taﬂ rc_?]fﬂqcﬁf are
formed si rshape 6f 4 teRtangalar SRPE By FPticAGSRHY 'ﬂﬁ:rplﬁx*am&x%agﬁ a?@ﬁia?i?ﬁlledsys'[ em

u |

the plural |aser beans are ifradiated’while the sem conductor mis
"noved i n whifd thetsegiicordtctonfilm tihenopkdiimb firstsdirecHieRnthe aEidondwdbieding igvhi | e
t he sem conductor filmis noved in a is direction reverse to the first
di rect i orf20¥din Resesrnd dipetires emdf the rplikal deser denms are duadiated dwhide thieon.

Anot her ¢ ruction, of the i.nveption relativ 0 the manufacturing net hod
of the Ssgﬁﬁ%ogﬁg%fg{@pn Fopved ina dige %Olb?‘?éf?ré‘&fcb&is%’éﬁ ditgctigit 5 sen cgnduct or

filmis formed Afiindieoh Al ';Zlgﬁ ?PﬂlcsiH{‘érﬁl%ﬁ;relElWe ) ﬁpﬁ%ﬁgfacslﬁ%ué?ﬁe[t%@fﬁé beans

I n the sem conductor fi antingly arranged w re pl ural

taser bedhs sanieofiducrirdleviveds ab Ich@pbietibed BaRe fimidoiRetod TaM Blfomktare by an
‘optical system the plural |aser beans are irradiated while the
sem cond ¥ty insulating siirfasesdbie shapes off plutal tiserdrepine in thelsemi¢andactot fibearebeans

are irrgdiated while the sem conductor filmis nmoved in a direction
reverse ?fgn?%gmf s Sblpuﬁi?qr%‘&?‘? gha rerigngwiar shaps by A ptisal systemsitie phvald in a
second di ' . tructions, it | .

char act erlik?g éﬁs ?ﬁ?fﬂa?ﬁge%ﬁgg% th%&%%&&%\grggsgggl It 31[035@ f"? Srﬂrﬁt @fﬁqlﬂn;l aser of
cont i nuouke @fuirhl ladtr BEan aRUIrERIASE WHiRR! fhe enfi@indu@SATNCs tldeb Gl iad | aser

is constructed by a YAG | aser, a YV |aser, a YLF laser, a YALQ3 |aser, a
gl ass 1 agltection reyerge fatbe firstakireeticsn and thecdemiamductorfii isyapywid ina seemdr , et c.
of conti irt‘g:((::)tlilgn_osci | ation or pul se oscillation.
Another construction of the invention relative to the manufacturing method of
the semiconductor device is also characterized in that a semiconductor film is formed
on an insulating surface; the shapes of plural laser beams in the semiconductor film
\ 20 slantingly arranged with respect to the plural laser beams are formed in an elliptical
shape or a rectangular shape by an optical system; the plural laser beams are irradiated
while the semiconductor film is moved in a first direction; the plural laser beams are
irradiated while the semiconductor film is moved in a direction reverse to the first
direction; and the semiconductor film is moved in a second direction.
25 In each of the above constructions, it is characterized in that the laser beams
are oscillated from a solid laser of continuous oscillation or pulse oscillation. For
example, the solid laser is constructed by a YAG laser, a YVOq laser, a YLF laser, a
YAIO; laser, a glass laser, a ruby laser, an alexandride laser, a Ti:sapphire laser, etc. of

continuous oscillation or pulse oscillation.

30 In each of the above constructions, it is characterized in that the laser beams
0




30 I n each of the above constructions, it is characterized in that the

| aser beans 9 1 4 J UL 2006 are oscillated fromone or plural Kkinds
selected froman Ar laser and a Kr laser. Further, in each of the HAJGNE
constructions, it is characterized in that a cylindrical lens is used as
the optical system OQherwise, it is characterized in that a convex |ens
and a cylindrical lens are used as the optical system 5 BRI EF DESCRI PTI ON
OF THE DR&\duiHzEtdd fjom bne o1 pluvdl&indszeleciad fivtn SxARRsEr Bl atielag@nst ruct i on of
a laser irradiating device. Fig. 2A and 2B are views show ng exanples of a
| aser irradiat Fngheretinotichrof ths abrovier candiradtiong, ftaisechaFiotpriz8diia thatnew
show ng an.e(i}aEWe of tae cgnstr,utfti on of the |aser irradiating device.
Fig 4 i&yundricalledpissed asrine erticH sysiemy h@theswiser 1hdg shswaciarized dn gt ar
irradiati i £l i Vi show n_exanpl e of the

const ructcigg%&ggﬁsf‘ﬁlg ?ﬁ]é’gglpﬁcz}l?‘:fdastglreg?sleﬁgg\lgiéav?p@fga%ﬁgtﬁgl: 6A to 6C are sectional
vi ews showi ng the manufacturing process of a pixel TFT and a TFT of a
driving circuit. Figs. 7Ato 7C are sectional views show ng the

manuf act uri ng process BRIERBESFRIBTIGN OFFTHETORAMINTGST of the driving
circuit. Fig. 8,is a sectional view show ng the manufacturing process of
the pixel TFT Fihd #Reviqeshovingm eramplnef t%mc@ustmcti@ gf adasexirepdpitiag vi ew
show ng tdE‘%Cgonstructi on of the pixel TFT. Fig. 10 is a sectional view
show ng the fmanufacturing process of an active 25 matrix type |liquid
crystal displ agjgdew i Al i : | | ¢St : . V] driving
circuit of a |IFE| '? We%ﬁit %.Er?g” ivsisggﬁl%?%gfﬂg%&f%s%%? ?%ﬂtgﬁgﬁﬂ&%&oﬁs a plan
....vi)ew ab aharddighie fecd.tti ng device, and Fig. 12Bis a

£
Fig. 3 is a view showing an example of the construction of the laser

irradiating device.
Fig. 4 is a view showing an example of the construction of the laser
irradiating device.
15 Fig. 5 is a view showing an example of the construction of the laser
irradiating device,
Figs. 6A to 6C are sectional views showing the manufacturing process of a
pixel TFT and a TFT of a driving circuit.
Figs. 7A to 7C are sectional views showing the manufacturing process of the

20 pixel TFT and the TFT of the driving circuit.

\ .
e

Fig. 8 is a sectional view showing the manufacturing process of the pixel TFT
and the TFT of the driving circuit.

Fig. 9 is a plan view showing the construction of the pixel TFT,

Fig. 10 is a sectional view showing the manufacturing process of an active

25 matrix type liquid crystal display device.

Fig. 11 is a sectional structural view of a driving circuit of a light emitting
device and a pixel section.

Fig. 12A is a plan view of the light emitting device, and Fig. 12B is a
sectional structural view of the driving circuit of the light emitting device and the pixel

30 section.
10




sectional structural view of the driving circuit of the light emtting
device and the pixel 30 section. 1014 J UL 2006 Figs. 13A to 13F are
views showi ng an exanpl e of a semi conductor device. Figs. 14A tg [;L{}g}igmga
vi ews showi ng an exanple of the sem conductor device.. Figs. 15A to 15C
are views show ng an exanple of the sem conductor device. Fig. 16 is a

vi ew show ng an exanple of reflectivity with respect to the s incident
angl e of a | aseg; g . | ] o) e relation
o “the i nei dent: Srar e SPoF ek s th SaRbRRe AR AR R Glerkel?, 0 T8 P
i rradiating dewige.14Ri9.14Drk Siewisshaindlan e afBld $Fehe semiBonddliok Aevdikd, adi at i ng
device. Fig. 21 is irradiating device. a view show ng an exanple of the
construction ofFighd5AdedbC age vieww shinginigran examplearfiiceseaficdrdactoodsticaict i on of
the |aser a virPew ow ng, an exanple of the construction of the |aser a

vi ew showi ng arf8x AP & Biew shoveBs <y erampley obfrefletivityswith DESER PTHGN OF THE

PREFE . T nbodi nrent nodes of the present invention wll be
R@Egngy&%gg'}gﬁglagégbg

expl ai ne y usi P Fi rst, each of plural |aser beans is set by
o arect angul arCshaner oo HERITE af Crpic BEthe iR O 1R Bioph B e
i s for medhe hs¢eameoiddngtfe@nceshape or the elliptical shape
' Fig. 18 is a view showing an example of the construction of the laser
irradiating device.

10 Fig. 19 is a view showing an example of the construction of the laser

";.. [ -
e’

irradiating device.

Fig. 20 is a view showing an example of the construction of the laser
irradiating device,

Fig. 21 is a view showing an example of the construction of the laser

15 irradiating device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiment modes of the present invention will be e)iplained by using
Fig. 2.

20 First, each of plural laser beams is set by an optical system to laser beams

R

103a, 103b, 103c of an elliptical shape or a rectangular shape on an irradiating face,
The shape of the laser beam is formed in the rectangular shape or the elliptical shape
on the above irradiating face because the laser beam is efficiently irradiated to an entire
substrate face. The shape of the laser beam emitted from the laser is different in
25 accordance with the kind of the laser. For example, the size of the laser beam of
XeCl excimer laser (wavelength 308 nm and pulse width 30 ns) L3308 manufactured
by Lamda Corporation is 10mmx30mm (both are half-value widths in a beam profile).
In the YAG laser, the shape of the laser beam is a circular shape if a rod shape is a
cylindrical shape, and the shape of the laser beam is a rectangular shape if the YAG

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




on the above irradiating face because the | aser beamis efficiently
irradiated to an entire substrate face. The shape of the | aser beam
emtted fromthe laser is different in 25 accordance with the ki ntlofy|tibie
| aser. For exanple, the size of the | aser beam of XeCO exciner |aser
(wavel engt h 308 nm and pul se width 30 ns) 1.3308 nmanufactured by Landa
Corporation is | Ommx30mm (both are half-value widths in a beamprofile).

In the thﬁm%gmmhameanwealIsﬁ%bﬁg%@ dydmoul ar shape 17 a rod

shape is a cylindrical shape, and the s aser beamis a
rectangul ar shdhe indidéthan}AGS 8achl lase beir t0 theanbsh@hrddyp@g fadeds sdtapeheof t he
| aser beam on the above irradiating face is set 11 1 4 JUL 2006 to the

r ect angulsameshpes, dhe envegeflisirputionlof shelplastrybeaimel (pon el aboye iradiatinge

i nci dent Langl e of each | asgr. beamto the above irradigfing face is set to
the  samdaceriset tothe Saipgs 3@“8 REGY OPPIAT O RAiHe AUl OBBATeL GSB9M he

above irrpdiatl fRGScd s set to the sane. This is very inportant to
. A Qﬁ%str Cfﬁc. : .
irradiate the uniformlaser beamon s the entire substrate face. Wiile the

above | aser beaghil®thd shdverlagkiraeas: 103 ¥ AORIAEH, 4 BAgs YBSiHea®iirdts) ismoved in
a direction shown by reference nuneral 106. Subsequently, the stage (or

t he substmested)iniasdineiod showa i reéati@mnmehoun1ly Sybesqaactdy, nherengd (07, and
is also v%g in a direction showm by reference nuneral 108 while the
above | aég‘}r)s tate) as moyed dn ja, digcgtign showsrysreferenqerrumaralgt07, gndiip also

substr at IS : 2 mved iLle the Jingident position and t

i nci dent q)é%‘}ﬁ?éﬁ g?&? It%?Lﬁ@%H gails0 " We%‘f\ﬁ%}g?(i? Ry ﬂ@n‘gl%?ea@g ragﬁ‘éeaﬁf‘?fg’ﬁamblzﬁ

i-rr adi @t g¢l itrMihBe. ePhus] 9f MDLShEAYEr HRCHPY ' r

QLT DL auiel, OThud 3 SO SRESLS the%ﬁ%‘gﬁ?gﬁ irﬁdgl%giéggm%?‘g vl R o i s
shown i n ikdident PAsitidinend twencidan angleiof tixdiagdretdaml die filked, itheBsibeamvdang t he

stage (or the substrate) 15 in the direction shown by reference nuneral
106 and dgidadaedte theppliraxybstte facggethopbehangingdhoenargy distribution of ther ect i on

hown by .refgerence,nunet.al. 108 il e the above .l aser. .beam 103 is

;Srradi a%/é%?.‘".ﬁ?%%ﬁe 13?‘513{1115 %8‘3‘22]:%313'1388“ ISPOFRARFIE &6 pl ural tines, the
t th .1 ' ' | S r ce
Pumaral 107 aAeShbE R it arlBatphi ey GV BB oPh SRR

shown 1 n ifritlg: didtiod @hdwn dClefdreive dRitierdNIlcCarn dSsubs&uS ME mdvite fkUkale | aser
beans 103 can be also slantingly irradiated to the substrate 104.” However,
as shown (pithejsgbstiage) inethe eliteciion ghown by reference numeral 108 while the above

laser beam 103 is irradiated. However, after the same area is irradiated plural times,
| the stage (or the substrate) is moved in the direction shown by reference numeral 107,
and the laser beam can be again irradiated. Its situation is shown in Fig. 2B.

20 If each incident angle is the same, the plural laser beams 103 can be also
slantingly irradiated to the substrate 104. However, as shown in Fig. 16, reflectivity
is greatly changed with respect to a change in the incident angle of the laser beam,
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 arc 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




is greatly changed with respect to a change in the incident angle of the

| aser beam Therefore, it is desirable to set the incident angle of each
- of the plural |aser beans to be the same, or lie within an angl1e ?ﬂ w@}ich
the change in reflectivity lies within 5 % 2s As shown in Fig. ‘7304

| aser beamis incident to the irradiating face wwth the beam width W No
interference is caused unless incident light and reflected |light on the
rear facesimf=Mdsubstrate are overl apped. Nanely, when the thickness of
the substrate is set to d and the thickness of a sem conductor filmis
negl ect ed-$iresie (W/3d)i ckness of the seniconductor filmis smaller than

t he thi cli@es above substrate, no 30 interference is caused if the

of the
i nci dent ‘& ﬁﬁg’qoslngaff&ﬁg?lst%a??dd’ﬁhqnnci dent angle 4 satisfying 12 1 4 J UL

2006 si n$ = M2 = arcsin (W2d). Nanely, no interference is caused
when 4 3’%?0& ;{V‘(I/%@d). 5 Therefore, when the | aser beamis incident at an

angl e gr eptegdforc) dMeh R 149R€ beta s iAGEALR o hn a?%é gfre%bc?%anr{ﬁg ﬁﬁ:ﬁﬂe&?’ %rlfggeh girictly

conformthe incident angles of the plural eams. A con for
gener at i rijistiobnéasssary orstniatly dosforincthe dobident aiptesve\thd slag asef beabfte | aser
beam a coherence |ength, the absorption coefficient and the filmthickness
of an irradi at‘%&o’é)‘g}l@éi&’fs&?@ﬁm%géhﬁséﬁ?f&smmdﬁ charfgeihy the ovavaleogthdefngl y, it
i S neces i sider, ar epent s of e optical system and the
i rradiat 2@1‘{ %aﬁ'jgrg)(? . ’Frc?gﬁff{f’%ceelﬁ%ﬁi’iatﬁg HHFW CoeHiCIgNt apd fhe Hlog fhigkngssotyr o
used, butanTBYdi I || g ur S - e al so
formed by di vcil g{.%ﬁ?b hgs%?gra %@g%%lwggifl{}?’ae?%d '?ércgr%(ﬁgglé” é%gér%.e &Eyr her, the
nunberwofcohgidarartaegemeritsofthe opiicil bRtk and the@Radiafedbbjest.not particul arly
1i/mited if this nunber is a plural nunber equal to or greater than is 2.
Here, the case Ibfthisenbodiment angdsy thef pluted lasenbeamsiaret wedf bitrmap baglsuch an
net,hod wi | beamis irradiated to

1202 ROt RS e WD Lhe ] Boel el B e ed Lo,
cool e augtoh i L L "B PASSAARD by Bt Vo R BT o
I's succedbat isaloy piicoRfly liaiitkdtihthidfi@aber is a plural number equal to or greater than

15 2,

Here, the case of crystallization of the semiconductor film using such an
irradiating method will be explained. When the laser beam is irradiated to the
semiconductor film, the irradiated area attains a melting state and is cooled and
solidified with the passage of time. If the laser beam is irradiated while the laser

. 20 beam is moved, the area in the melting state is successively formed, and the area
cooled and solidified with the passage of time also exists. Namely, a temperature
gradient is formed in the semiconductor film, and a crystal grain is grown along a
moving direction of the laser beam so that the crystal grain of a large diameter is
formed. The electrical characteristics 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




cooled and solidified wwth the passage of tine also exists. Nanely, a
tenperature gradient is formed in the sem conductor film and a crystal
grain is grown along a noving direction of the |aser beam so that the
crystal grain of a large dianeter is forned. The el ectrical 14 JUL 2006
characteristics of a TFT manufactured by using such a crystal 25 grainin a
channel form ng area are inproved and the operating characteristics and
reliabi | iradiged dosthei baged actaosuldtraiec e Fuathel)ewhdns ¢thd spmiveaductdi fibe khere is
particularly alnmost no crystal grain boundary in the noving direction of
the | asefrysedliged;Ry imadiatingsuchny laser Beamnritiispassible toHermrrire pemicpaductos channel
an _irradi ati ng nmet hod

f i L1 el hi . i iQn. 30 Lf
o Useq, MACHRRAE A ot et of, p Iy FRinelik cigpents” tha) o514 THUOGYPAE a at o
to the | gyfiRerdahifa cRURRAS Eﬁﬁactgﬁ%fcg ?{f ' th %ﬁ%uﬁ%{ﬂré?d) 'Bg Ul.fsitn%' gICIt %HE;/%S

crystallized by irradiating suc aser beam I'S poOSS 8rm t he

sem condsehizbndddtdrfilhieate f@ptoved and Sealpeditiak RhahctaridtRk afd HIABBHLHf b 0se to
that of a nonocrystal. Further, the electrical characteristics of the TFT

manuf act sereisopgualeyideyice isen hpalse improwed.conduct or filmare i mproved and the

operating char gﬁt eristics and reljability of the sem conductor device can
be al so i nproved® PFRR] yeaiien hayiug: the abiexs icapstiustion yollebe srrlgingd thon wi | |

be expl a'm}%f h&fﬁfﬁgg@%%‘?ﬁ’%?%ﬁw‘ﬂé gglg%nbodi ments shown below. io

[ Enbodi nent s nbodi nent, a nmethod for slantingly
irradiating the plural |aser beans to the substrate will be explained by
using Figs. 1, 2A, 2B, 18 and 19. Each of the plural |aser beans 101a,
A61b, 1 0fimbedisicotsi ened in the short side is direction by cylindrical
‘Lenses 1[)]an &OZb 102c, and becones | aser beans 103a, 103b, 103c havi ng
an ellip b ‘E’ﬁ&f)g or a rectangul ar shape on an irradiating face. In order

an i 17 adrat | not PCEnogtesh Ahed B tndy Riodfnd 3t al Biwdeampar  at o
.2 TSk AR N s R DI o, LD ot b o
changi ng t he i Bacldefithe phohldasd belvas 185€110DeaD1E @s §Hdetened in the short side
15 direction by cylindrical lenses 102a, 102b, 102c, and becomes laser beams 103a, 103b,
103c having an elliptical shape or a rectangular shape on an irradiatiﬁg 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 a stage (or the substrate) is moved in a direction
shown by reference numeral 106, the laser beam can be irradiated in a direction shown
20 by reference numeral 108 without changing the incident angle of the Iaser beam to the
substrate. When the irradiation of the laser beam in the direction shown by reference
numeral 108 is terminated, the stage (or the substrate) is moved in a direction shown
by reference numeral 107. The laser beam can be irradiated in the direction shown by
reference numeral 106 if the stage (or the substrate) is moved in the direction shown by
25 reference numeral 108 while the laser beam is irradiated. The laser beam is irradiated
to the entire substrate face by repeating these movements. Fig, 2A shows a situation
in which the laser beam is irradiated to the entire substrate face at this time.
In another moving method of the stage (or the substrate), the stage (or the

substrate) may be also moved in the direction shown by reference numeral 107 after

30 the stage (or the substrate) is moved in the direction shown by reference numeral 106
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substrate. \When the irradiation of the laser beamin the direction shown by
reference nuneral 108 is term nated, the stage (or the substrate) is noved
in a direction shown by reference nuneral 107. The | aser beam can be . |
irradiated in the direction shown by reference numeral 106 if tHAd ilaljed
(or the substrate) is noved in the direction showm by 25 reference nuneral
108 while the | aser beamis irradiated. The | aser beamis irradiated to

t he enti raadsiglmmovedtia thackrebtjorr ehpeat bpgeferare numeeateriiss. The Gtag@Aosiews a
situation . in which the |laser beamis irradiated to the entire substrate

face at tHPErielymay br aledneesd woile sireatiemshovar by refersnegypurperal 1672 after
bstrat t th bstrate) sy be al in.th
St e AR POE 'l AL SO W BV R

. . e
di recti on Shown

substr at GumetalM§eHd ik hb et B iﬂc%?aggwl"\fﬁﬁ gg\%’rﬁ%&? :ilg?l%%i(@% s‘%low}lqs( 1a 14

J UL 2006 and is noved in the direction s _ erence nuneral” 108.

The st agaefepenct haimesalbEIS adeepepemsd. DEFial 3B sHBWE G tifuatibe iflivigER ilpnlagdtown by
reference nuneral 107 after the novenent of the stage (or the substrate)
in the dibcaay isofradiatedntobthe reafisr sbstratenfaoe ntthid Gfiean @t the otberdmad; thef t he

stage (or,th sutgftra{)e in the directjon shown by. s reference nuneral 108
are repedlFQIYFPY lases CHSEIVER MaYobe MmOvRA | Wil freadiatingy angbath the

[ di at ' iS ti .,On th th hand,
e oo iyl diSaE bl SRE (B ok AESBlebOiBal ulifes. o | 0% D1 n at g,
and both the piherRbdrtdeadf idcRRRl 1O RN SuRRGte! BEALALE oh Ahe kDB GUBSIHAL €) may

noved. The | aser beamincident to the substrate 1s reflected on the surface
ofy thewo isubsiuitest rideweevericimoedhe lasenbennt helifladavingegh divedtivfytandasenng hi gh
difectivity .and energy. . densi tg, it is preferable to absorb the above

ref | ect edenfighit ipprefeiabisde mhserd dhnpeaveetiectedlightdwesrranging # dampatld9 | i ght
f bei ng i i at i tabl. tion. Coali ter.is.

i roul at S pRERER S Ay IR RERR el B g AlabliroarShof Codlingst  at ed
inth F : 5 i ts f:he : . d

109 11 o Lt S @R culdo EA2 duRiger RINBLEY B BohfewbEERGLA M@l 14 B [oEPE"

1, the dampeingd09Thescdoling statartpeelentyi the ton@spftaie ¢fahe Bhnipér Il fasie beddgam 101a,

but is also preferably arranged with respect to other |aser beans 101b,

101c. ‘AsT@ the abperptias of thiearefledted lighti dbnFigahghe dampeint)9 iadlustisedm i s

,f gaggf d,’[ Hvé{qe%ls:;?e% Véntl}/ thleﬁas% gg&nll )iOfar: ﬂgl%%lsog}eetreregbg aer’rangted stlthvrgsrp%ctl tgpor tant
other laser beams 101b, 101c.

As shown in Fig. 16, when the incident angle of the laser beam is changed,
reflectivity is greatly changed. Therefore, it is very important to set the incident

20 angles of the plural laser beams to the same. It is most desirable to set the incident

R

angles of the plural laser beams to an angle providing a minimum value of reflectivity.

It is also preferable to set the incident angle such that a change in reflectivity lies

within 5 %. Since the reflectivity is changed by the thickness and the refractive index

of the substrate and the wavelength, an operator may suitably determine the incident
25 angle.

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
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.
15




20 angles of the plural |aser beans to the sanme. It is nost desirable to
set the incident angles of the plural |aser beans to an angle providing a
m ni rum val ue of reflectivity. It is also preferable to set the incident
angl e such that a change in reflectivity lies within5 % Si nce1t4h@ 7
reflectivity is changed by the thickness and the refractive index 11‘ ?[ﬁe
substrate and the wavel ength, an operator may suitably determ ne the
incident 25 anml wis ehBtlimbidt, tHRGIhRS GseDBAMS e hid@dirRwpdet @s kRGwsupst rate,
the | aser beam having the sane energy distribution is irradiated to the
subst r at eFigo18,ipdurat lagers 46@ maydwmnslodingbearranged esithl rgsgect odthasetratet104s al so
possi ble to obtain the sem conductor filmhaving a crystal grain close to
that of o2WoPlYEal Jaserbeams, mapdie alse gscillated byl uping thesespluraldasess 0% 49D used,

t hroughpugt, i s i mproved,.and the | aser. be can be efficient i rradiat ed.
15 o ol holsrRle? Y5 R e e et atth Fopy te rorrasat i Eed Hebei
Howevers, itteROMI al T516F kR anBmaR!vdr angi rranged
with resspsg)zlt to the substrate T 4, ﬂggnﬁggfgﬁé%q%ggggalﬁié% nr%iﬁ}é){% S0

osci | | at eshrhlyer Usfi lagertheme iplnut miledsorttirebDBut ASnot Paawduldrly fingted 1Othid he

| aser beam oscillated fromone |aser 150 is divided by beams splitters
151a, 151mimberds equabtorpmgrémerdhaml.set to plural |aser beans 101. Further,

the nunber of ser bea is not limted to three, but, is not particularly
limited if thisn HioEPO imept, thy sybstrgfe I@ﬂ@gﬂzeﬁa haH2pged; god jhes ingideBli nent |

e SUbSLBAE of AR LAL LR85k A0 S OSBRIk BsPlt ",

| aser beamT s 1 nclined by an ang
Howeverto, Hb®everctheatideangige of tht ABoRbIAYE He@hb tHRABBVE Qubshfte3RAVIR: ddst rat e
ey be also inclined by slantingly arranging the substrate by 'the angle 0O
wi t h r especlinedoby rslantinglyi aumtging dhe schstate. by Bhbanigheat wth respetintd fikes
enbodineg%,_a nﬁéFod_for irradiating the plural |aser beans from a
directio ‘HB?B@~ I¢P8r to the substrate will be explained by using Fig. 3.
The | aser beans 110a, 110b, 110c oscillated fromthe |aser is shortened by
cylindrical |lenses 112a, 112b, 112c in the short side direction, and is
changed tphﬂﬁﬂﬂﬁmubgans 113a, 113b, 113c having an elliptical shape or a
rectangul ar shape on an

15 In this embodiment, a method for irradiating the plural laser beams from a

direction pcrpéndicular to the substrate will be explained by using Fig. 3.

The laser beams 110a, 110b, 110c¢ oscillated from the laser is shortened by
cylindrical lenses 112a, 112b, 112c¢ in the short side direction, and is changed to laser
beams 113a, 113b, 113c having an elliptical shape or a rectangular shape on an

20 irradiating face., In order to form a laser beam having an eliptical shape or a

\,,.m./

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.
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20 irradiating face. In order to forma | aser beam having an elliptical
shape or a rectangular shape on an irradiating face, a grating nay be
used. If the stage (or the substrate) is noved in a direction shown b
reference nunmeral 106, the |laser beamcan be irradiated in a di rbtﬂﬂbgﬂﬂﬁ
shown by reference nunmeral 108 w thout changing the incident angle of the
| aser beamto the substrate. Wen the irradiation of the |aser 25 beamin

the direction showbily he¥ieg %mgomuﬁﬁ{eaéta%@@)r' ﬁetsﬁﬁgﬂaﬂsg,t ﬁfé,stﬁé?:e@ttﬁ(ge (or

" the substrate) is noved in a direction shown by referénce nuneral 107. The
| aser beasnbsuain) ayiberast mbeel imthchdirediion shovem bs hefarendy noskeal 40T afteriner al
106 if the stage (or the substrate) is noved in the direction shown by

r ef er encethfi$HEE 40T thogubgirate) is mevedéethe ditsgtion shown hutirefersdce Twaetaht@ beam
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shown by reference nuneral 108. Further, the stage (or s the substrate) may

be al so noeen¢m inHbe diitectdon shovah byrrefeyence frememale108u mer mpedt€y. @hbtthe t he

noverent ip the direction shown by reference nuneral 106 and_ the . novenent
in the difhethag gﬁoﬂﬁ“&‘ry ngaé?regﬁéwn*&ﬁ@ﬁ%lveway deanovedenbily) imadiatinge ot her

hand, the, pi it o] I el ves..may, he noved while

i rradi at iar?g ) t}Hﬂglnﬂg pg%rg ﬁtytqﬁ%ﬁ g‘?&gﬁsﬂtn?q% naﬁ%es@ﬁ ﬂﬁéﬁ@méaodn?woﬁdage (or the
s,u)bst rate) may TRYRer Béhnd Mcillch®qb heaibduatd deninetid (dheeURslab&if the
tellected on the surface of the substrate, and becones so-called return

| i ght r etswbsteate,adndnigecbines saqcellaiptehoallighatdlumsd aldig thechde wptitalrpath ahi s
return |ight has a bad influence on the output of the |aser, a change in
f r equencythe tinddend dime c T regumn dighp has atbad lqiﬁ'éﬁﬂéqi ondhe auippsef tedaserla i s

preferably arranged to renove thi.s return,light _and. stabili the .

osci | | at i%ﬁrﬁm%ff R %geqf'“é%cé’r ?h‘? gesf'ﬂ’ﬁg?n i(g 3 fiadsy %fg'erT RSO, ) I‘Sroifg?ratlgld R0 the
substrat PAnltRI : : ISk i [

T adi at Qo SR B R RAE A o, R R SR S LM Ol ber |

i rradiated. FurTherif thd laba heasds hialidted abthaistbstrates Medastd beihatingimdravi ng a

crystal grain close to that of a nonocrystal. Further, since the plural

| aser bedi#meggnsrgy distribution is irradiated to the substrate so that the laser beam can be
uniformly irradiated. Further, it is possible to obtain a semiconductor film having a
crystal grain close to that of a monocrystal. Further, since the plural laser beams are
used, throughput is improved and the laser beams can be efficiently irradiated. In this

20 embodiment, the plural laser beams are used, but may be also oscillated by using plural
lasers, and may be also formed by dividing the laser beam oscillated from one laser.

Further, the number of laser beams is not limited to three, but is not particularly limited

if this number is equal to or greater than 2,

25 [Embodiment 3]

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

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

30 longitudinal direction and the transversal direction by convex lenses 122a, 122b, 122¢,
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used, throughput is inproved and the |aser beans can be efficiently
irradiated. In this 20 enbodi nent, the plural |aser beans are used, but may
be also oscillated by using plural |asers, and may be al so forn?guﬁ%zmﬁ
dividing the | aser beamoscillated fromone |aser. Further, the

| aser beans is not [imted to three, but is not particularly limted if
this nunber is equal to or greater than 2. 25 [Enbodinent 3] In this

enbodi nelThis daseetbbad 130 is Ezdirﬁfét%d Bg dyhﬁdﬂ1@$ Qénseeannhr o7, h23di inemki on
per pendi cular to the substrate usi ng plural | asers havi ng the rod shape

of a sl atongjfydinahyliréctive ans f iﬂzmenﬂaigpdumdri@cﬁmgs lader bEams|124xr128balPec120a,
120b, 12Qc oscillated fromthe |laser, is shortened in the 30 |ongitudinal
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irradiating face. In ord rtoform | aser beam having an €élliptical shape

or a rectnang! ai06s hizg asen beami canablé diradigied db & die@lont smgvnrrbﬁ iefdpencesed. |f
the stage (or the substrate) is noved in a direction shown by reference
nuner al nomeral HOB| wighqut @bm%ﬁwbmdpwamm efithenlaserdicancto e syhswate. by

boam +o. Set i fadiion e taberORRT iithe; stioh ShEA pRLiorasos Araing
i rect | 0B oS Y EGETRA BedlURI BL ik ifed B, HELILABEHouNS R8I, Deam can

be irradiated Iin t Irectiron s erence I 0 nunera t he

st.age 1§ onuinkeal 1065t thatsee i(6c ﬂl’i@\é&ﬁbtiafb)as fHok/E€ trl # BirSMDNEhBYn T Bfeese
uumeral 107 and is noved in the direction shown by reference nuneral 108

whi | e t haumiersd d07 laad i ngvéd inatlie slirectionTshewindyere fdyersmm iugndralr @i whibdtheo t he
t hese novenents. | n the noving nethod

entire subst ateface ati
of the s aﬁ&’e fam 1g HEad éaf%’st ﬁi"g‘ Ser&ﬂgfiéms‘? agadigtgd tg the entize substiateatees PDimy be

al so nov shown by reference nuneral 107 after the stage
(or the g ehﬁnéa{ﬁgie%é‘%ﬁrﬁoé\?g% in the direction showm by reference nuneral 106

and is noved im tthe Iﬁbﬁﬁ%ﬁtmaﬂocﬁfwwaebgfageet&rﬁe%bw ahe 106be fo#rder, the
stage (or the substrat may be al so noved in the diTection shown by
r ef er enceubstnatsy) ahayl®/also moved in the direction shown by reference numeral 107 after
the stage (or the substrate) is moved in the direction shown by reference numeral 106
and is moved in the direction shown by reference numeral 108. Further, the stage (or
the substrate) may be also moved in the direction shown by reference numeral 107
after the movement in the direction shown by reference ‘numeral 106 and the
20 movement in the direction shown by reference numeral 108 are repeated. On the
other hand, the plurality of laser beams themselves may be moved while irradiating,
and both the plurality of laser beams and the stage (or the substrate) may moved.
The laser beam incident to the substrate is reflected on the surface of the
substrate, and becomes so-called return light returned along the same optical path as
25 the incident time. This return light has a bad influence on the output of the laser, a
change in frequency, the destruction of a rod, etc. Therefore, an isolator 111 is
preferably arranged to remove this return light and stabilize the oscillation of the laser.
Thus, if the laser beam is irradiated to the substrate, the laser beam having the

same energy distribution is irradiated to the substrate so that the laser beam can be

30 uniformly irradiated. Further, it is possible to obtain a semiconductor film having a
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after the novenent in the direction shown by reference nuneral 106 and the
20 novenent in the direction shown by reference nuneral 108 are repeated.
On the other hand, the plurality of |aser beans thenselves nay be noved
while irradiating, and both the plurality of |aser beans and the iti\ﬂelﬁﬁﬁor
the substrate) may noved. The | aser beamincident to the substratél i _
reflected on the surface of the substrate, and becomes so-called return

| i ght r et@ysteldgrainorigset thehaianfm mphoaredtalpaFhrthe, sidle thieeliraClasterbeats g2 Thi s
return light has a bad_ influence on the output of the |aser, a change in
fr equency‘?sef[*f@r%gl"i’td% imprRvesd angd the dasepbeamsyiga befeflicientlyririadiptedt ofn thisl | s
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to the substrate so that the | aser bea i rradiated.

Furt hers, Furthies; tiosanbiref lacobdanisls doslifitedrdtfebutfis heppasicuRglydinditdl 4 J U
L 2006 crystal grain close to that of a nonocrystal. Further, "since the

pl ural | at8Hs penbe inequal tsexgreaten thagBput i s i nproved and the | aser beans
can be efficiently irradiated. In this enbodinment, the plural |aser beans
are used, but may be also oscillated by using plural I|asers, and may be

al so for ’ﬁnﬂ&’lin%n‘fﬁfi ng the | aser beamoscillated fromone laser. 5
Further, the nunber”of |aser beans is not |imted to three, but is not

particul arly | iTAithi€ dmbblinidik S MERBE bF ﬁﬁnﬂg&ﬁﬁné @n Q€@ AL Subshar \%tﬂ

[ Embodi ment 41 In this enbodi nent, a nmet hod of ~manufacturi ng an active

st ri xios esdosaritedwiith referentetodBigs.ré wegl WAtshbstekeoe sddcht DCMOS cirbuit,@ 9. A
substrate pn whjch a CMOS circuit, a_ driving circuit, and a pixel portion
havi ng a J5i%Rg cirestt, and a,pivebpagionchaying ¢ gixcdrET and setlomagy eeprsitol arecal | ed

active mﬁ i ate. for..conveni ence.. Eirst of, all, a substrate 400
formed of é‘#@s@gé}%{ﬁg%@@gﬁ?ﬁwg%ﬁ%ﬁfrﬁtﬁlf%r PERGUCIENd al umi num _
borosilicate gl@&sof 811 USQfbsirhte dD0SoRARPSH gfgé}stsucﬂrﬁﬁ’ bgﬂﬁﬁtﬂo%sﬁicﬁg:o 1Ry is be
a quartz substrate, a silicon substrate, netal substrate or st%u nl ess

subst r at epdwhiminumhiasositicate gldsais wgd fih kifs embbiliencatr Bikcsubdthite 200 Siayat e 400
may be a plastic substrate having heat resistance, which w thstands a
processi ﬁ@_%@}?ﬁéﬁa@ﬁhﬂéﬁs iarpiligonsubstmtaiaraeial sulistrate onstpmilasasybstatenwhk havi ng

an i. nsul Ehta's " iﬁédlﬂ‘msg“ 1lr1]n 3 tﬁcia |51ix1‘ s?cré. 0%} g %ul];sitrla@ 400 may be a plastic substrate
- having heat resistance, which withstands a processing temperature in this embodiment.
Next, a primary film 401 having an insulating film such as silicon oxide film,

silicon nitride film, and a silicon oxyitride film is formed on the substrate 400. In this

20 embodiment, a two-layer structure is used for the primary film 401, However, a
structure may be used where a single layer film, which is the insulating film itself, or at
least two layers are stacked. As a first layer of the primary film 401, a silicon
oxynitride film 401a is formed 10 to 200 nm (preferably 50 to 100 nm) thick by using
SiHy4, NH; and N;O as a reaction gas in accordance with the plasma CVD method. In

25 this embodiment, a silicon oxynitride film 401a (compositional ratio: Si =32 %, O =
27 %, N = 24 % and H = 17 %) was formed with a thickness of 50 nm. Next, as a
second layer of the primary film 401, a silicon oxynitride film 401b is formed with a
thickness of 50 to 200 nm (preferably 100 to 150 nm) by using 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
19




silicon nitride film and a silicon oxyitride filmis fornmed on the
substrate 400. In this 20 enbodinent, a two-layer structure is used for
the primary film401. However, a structure nay be used where a Siﬂgg‘ﬁ ﬂﬂ@ﬁyer
film whichis the insulating filmitself, or at |east tw |ayers e
stacked. As a first layer of the primary film401, a silicon oxynitride
filmd40la is formed 10 to 200 nm (preferably 50 to 100 nn) thick by using
Si H4i  NH3 209l isNd@ned with hahickness ofy 880 hm. accor dance with the plasma CVD
method. In 25 this enbodinent, a silicon oxynitride film 40la
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be a conpoun avi ng an anor p Ucturd sdeh as an
anor phousirgitire €0¢h gemMiirp#ousistiiBon igsrmyiiiin & yst al I i ne seni conductor film
is produced in accordance with the |aser crystallization nmethod, the pul se
osci | kst i on tyPeora thystalimet semicustubfog Hitlmeisi produmgd inygeeodhnaxwithrehe | aser ,

Ar laser, Kr YAG | a etLéPYVOZL l.aser, YLF | aser, YALC3

Taser cr{rs%glﬁgétion metho ulse oscillation type or the continuous light-emitting
type of excimer laser, Ar laser, Kr laser, YAG laser, YVO, laser, YLF laser, YAIO;
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 propetly selected by executors.

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

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

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

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

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

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

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




| aser, glass |aser, ruby laser, alexandrite |aser, Ti: sapphire | aser or
the like may be applied. Wien these types of |aser are used, a nethod is
preferable whereby laser 20 light emtted froma |aser oscillator is
gathered in rectangul ar shape or elliptic shape by optical systetaid /ils
irradiated to a sem conductor film A condition of the crystallization is
properly selected by executors. In this enbodi nent, a anorphous silicon
filmw thvalue oftbkd€Ss of 55 nmis fornmed by plasma CVD nethod. Then

crystallization_ is perfornmed by optical system 25 as shown in Fi gs. 1, 3
or Fig. 4 by ush#i agdfedesintingiitex4Q7 coveringthesamicondnejpr lagers 802 tqdQq/ pe of
YVOA | asey,, efe formng t.he.crystalline silicon fil Accqr di to a
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met hod, t ' ik silidden f(?r,ﬁqgs

sem condu@o?rﬁﬁg%gregﬁg%%% sc§h406 Ecé%gé%e@?ﬁgﬁéﬁgl armt’jlrll %lfgpu{stgﬁrll%puri ty
el enents (iethod. oln [Hi® epidodintent, MR \silk@ndGRMEride fiffonigdsitionAll fakiod S§ ht eshol d

20 1 4 JUL 2006 value of the TFT. Next, a gate insulating film 407 covering
the senm cthudd 6r59 44N 20%2 and H0O62 %y withr arghdckiiBheofy 4t @ ninsuloanédin fil m

407 is fornmed by using an ins ting film40Q to 150 nm_thick cantaining
silicon iqﬁ:cgrglgggcdgﬁbégwp?%m& é&%”@%@dmm%ﬂh@ gate iapulaing filmanegt | n
this enbogl HEN |l | | L sitigonal ratio;..Si = 32
o 0 < oarblEfio. 0 SlibdLBR AR b 85 b WLLERTRAN Lotiinel Bhicsiigin g ©r
accor danGfiay\bé isciag aRimps My é\IP 29 R IdHRMatciQfrBRLK, the gate insulating filmis
not limted to the silicon oxynitride filmbut an insulating film

g%n ai mi ng ot heWhen |4 sdivonmexidbefilus dsl @ed,aits isn ghrddaper miwing sTearabthpi nat ed
Structure, 10 Wien a silicon oxide filmis used, it is formed by m xing

Tet r aet hyPrthesihidass (TEQ3: e1¢ Ped) plasma 6/ Bymefhed ehicvis dischesged widest | s
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good cha?la{gl% %rc %‘?ﬁgggl%:?)@%&)si | cgir?hg%i @?ﬁ?%é ?’s’égro%%%gﬁfﬁi"%ﬁiﬁnf algyg;\s{e

a gate i rsud0ft fon§00 PCrtheddeftdr, cad Eive Sdood ahdtietdriéticd td tHedélBeonVbkidb filga 20 to

100 nmthick, and a second
15 produced in this way as a gate insulating film.

Next, a first conductive film 408, which is 20 to 100 nm thick, and a second
conductive film 409, which is 100 to 400 nm thick, is stacked on the gate insulating
film 407. In this embodiment, the first conductive 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). 1In both cases, the use of the gate
electrode needs low resistance.  Therefore, the resistivity of the W film is desirably 20

25 pfem 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 prevchtion

30 of intrusion of impurity from a vapor phase during the film forming into special
21




conductive film 409, which is 100 to 400 urn thick, is stacked on the gate
insulating film407. In this enbodinent, the first conductive film 408
formed by a TaN film with a thickness of 30 rimand the second ﬁgaggeﬁm ve
film409 formed by a Wfilm20 with a thickness of 370 nmm are st . The
TaN filmis fornmed by using Ta target to performsputtering in an

at nosphere containing nitrogen. The Wfilmis fornmed by wusing Wtarget to
per f or m spusiderating. TPhusetheatsistivity of Otto @ mChen tar besthivvedher mal  CVD net hod
using tungsten hexafl|uoride (W6). In both cases, the use of the gate

el ectrode needsWhiley e this cmbedimeptethsf Bist condustive Jilet #08 tiy TolN ambth/ fil m i s

desirably 20 25 or...be I | ow resi stgnce of the Wfil mcan be
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purity (purity of 99.9999 % Wtarget and by taking the prevention 30 of

i nt r usi orAlgmitinsly, atspmiicopductor filporsuphas e potycrystpllifesificdmtifoo torivhichi 23 0
special .21 1 4 J UL 2006 (ﬁon i deration. Thus, the resistivity of 9 to 20

i @cm can BRUHBhFlemert suphias @hosphorusiis depesh grmbamsed. heAl AePdCaiarendwe film
408 is T t he ive film409 is t he re t.limted
' part i i P (e (FIREIRG chtall o) orRed braditteBit i om Ta,
W Ti, MandAhe dedondCcomiftidel it Aol §Y aSWBIAS 'ai{:orﬁﬁingti&lp 'S?QHQqﬁrEPt erial
containing the elenent as its main constituent. ternatively, a

seqi condwonductiive Ifilm forméd b a sitapadipidley TINY dridthe sédond @Bnduictive Filn ibingdd an

trpurity el ement such as phosphorus is doped, can be used. An AgPdCu al | oy
may be etV Klmonspmbinagan of thenfirst conguctvmtilng fommecd by mtdnsalmmdnibridea

tant al um S and the second nducti.ve fi Jornmed by a Wfilm a
conbi nat i@&?&ﬁ@ﬁ%%@%@@ﬁ%‘fﬁ ﬁ@ég‘frﬂe \{}Y(ﬂr‘n‘éﬂh{{% o 3 squabinatian 9fge (Ti N)
and the spcond &R@ i f4 : igﬂm . | [ f the
first conducti v(ge&lf ?{Iﬁf‘n;ef iglr%nrreﬂd)hg%/&( ggrtr%%‘tnéﬁ%nr%alﬁlyl\ééﬁ e ?q%%)rm?ﬁﬁ%nsgﬁodﬁt he
second cenddwative €ilhifbmddisyeQu fymdnpdNsibid.| m or a conbi nation of the first
conductive filmfornmed by a tantalumnitride (TaN) fil mand the second

conduci ve fi | AVexbrmaskshilOatochlY made jof rpsisising phdtblitiegtaphyrmsdtbodia® t o 415
de of resi st [y tolithography nmethod are
made fomlled, anid first c?cql?ng prlocessglgai p%rformed &ereon' in order to form electrodes

and wirings. The first etching processing is performed under first and second etching
~ conditions (Fig. 6B). The first etching condition in this embodiment is to use
Inductively Coupled Plasma (ICP) etching and to use CF4 and Cl, and O;, as an etching
20 gas, whose amount of gases are 25/25/10 (sccm), respectively. 500 W of RF (13.56
MHz) power was supplied to a coil type electrode by 1 Pa pressure in order to generate
plasma and then to perform etching, Here, a dry etching device using ICP (Model
E645-[1ICP) manufactured by Matsushita Electric Industrial Co., Ltd was used. 150
W of RF (13.56 MHz) power was also supplied to a substrate side (test sample stage)
25 and substantially negative self-bias voltage was applied. The W film was etched
under the first etching condition so as to obtain the end of the first conductive layer in

a tapered form.
After that, the first etching condition is shifted to the second etching condition
without removing the masks 410 to 415 made of 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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formed, and first etching processing is perforned thereon in order to form
el ectrodes and wirings. The first etching processing is perfornmed under
first and second etching conditions (Fi-g. 6B). The first etching ﬁﬁgghgwgn
in this enbodinent is to use Inductively Coupled Plasma (I CP) etc

to use CF4 and Cl12 and 02 as an etching 20 gas, whose anount of gases are
25/ 25/ 10 (sccn), respectively. 500 Wof RF (13.56 MHz) power was supplied
to a coil of BBl RS eMH)Powry islsufplig ©SBeHiELype elREEGIe Byl BEPRESEE in Rgs™ and
then to performetching. Here, a dry etching device using | CP (Mdel

E645- DI CHP geapiafeaplosme andihento pafin atchingcfor amotudifstecomls. CA0 W lof ®REvas

d. 150 13, 56 \ | lied t bstrate sid
(Test sangPetoMig) bos i HeGHuPRRE] db 1 SHeals S6E siaet SBRGE ALV as
i ed. i) the fi.rst etghi dition t
bt ai n t nuegatfidly BeRfe® G Sihs B, '\ Gpeb, Thde Jfk 68mg e e
that, tshecdnditivh whabOFg a8@TH hre GRixkd, 5IA W efilnt:ad AR d@lﬁg?@:% e%rféﬁit@heen o4

condition wthout renoving the masks 410 to 415 nm resist.

and Cl2 asameudegtecas In dodeztta leichgwighaa deaviiiea residue aftlfefgat@ﬁs@ma%ﬁfm,f | owi ng
gasses is SOIﬁQ (sccm. 500 W22 1 4 J UL 2006 of RF (13.56 ) power is
suppl i ed ' stchingjtime may be incseasesti 0 19,20 %Pmorsr essure in order to generate
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M?’ e etocepered fore dus aonehedeffcr®f thabik ddltaf® affliell 19 thd QttbstdaRAMEATrR T €Si due
o the gate insulating film the etching ftine my be increased 10 to 20 %

nore. | n angk of thsitaperechporgioprind89ei4dg”. \Prew, tdndubtiventapérs 418 toEQR inmade of
resi st i&. ﬁag ropri &te,#h .fhor.mo the ends of the first and the second
conduct i V&® &g, farmed which jinclpde, the, dirsto popdygiave; davierse 2ud fthe tseedt he bi as
vol t age apRbhER1vdd £, 8 de. € le of the tapered portion is
15 to 45 . Thus, g%ndﬁf:“t%fjg‘zﬁ‘f“%g‘? Zdyg%myc% tﬂg‘gﬁl‘lﬁm SCEIESYC B?t?ﬁeallgéerf or ned
whi ch i not1ddao “bEb) thrciigh GBE €t letchtng Ao6¢sSingN A RERSent Gl 99RGYG hite | ayers
(first conductive layers 417a to 42ézg%and gecond conductfve IayeltB 417b to
422b) thrisugdinghBlo.i r bt thet gate rigsubatingefibn ] 6, Refarernoeconei@l 8y t4d Girkts a gate

conductive layers 417 to 422 is etched by about 20 to 50 nm so as to form a thinner

area.

Next, second etching processing is performed without removing masks made

of resist (Fig. 6C). Here, CF;, Cl; and O, are used to etch the W film selectively.

20 Then, second conductive layers 428b to 433b are formed by the second etching

R

processing.  On the other hand, the first conductive layers 417a to 422a are not etched
very much, and conductive layers 428 to 433 in the second form are formed.

First doping processing is performed without removing masks made of resist

and low density of impurity element, which gives n-type to the semiconductor layer, is

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

method or the jon-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 acéelerating 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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is insulating film In the gate insulating film416, an area not covered by
the first conductive layers 417 to 422 is etched by about 20 to 50 nm so
as to forma thinner area. Next, second etching processing is pegf,or et
wi t hout renoving nmasks made of resist (Fig. 6C). Here, CF4, Cl2 and O2 are
used to etch the Wfilmselectively. 20 Then, second conductive |ayers 428b
to 433b are fornmed by the second etching processing. On the other hand,
the firstHaenshosphoras (Byieusedd 1 Ta thi® cse2 theah@didive Syenesbs toe3p Mbaton and
conductive layers 428 to 433 in the second formare forned. First doping
processi ri§ maskp der thenietypi doping impwity ickegnemts KEharefdes, ampumtyi aeas 423dtol ow
density of..i rity .el ement,..which gives n-type to the seniconductor |ayer,
is 25 add{%iaqgﬁ%ﬁ%ﬁdmﬁe ﬁfﬂ%@é&@?%%ﬂ%%@#ﬂe@@m&ﬂw BlsPRBt Wi th t he
i on- dopi Nalo) LB~ npl ing nethod, . The .i on.doping hod is
per f or m&*gﬂ f gg%?@a&ng%%%?% %@: itér)l qfﬁgﬂig'ggg i aag‘%? s 1?8“%%x£iﬁl c#‘r’Q and
the acgelgrating voltage of 40 to 80 keV. In this enbodi nent, the ion
doping nmethod is perforned under a condition in the dose of 1.5 x 1013/cn?
and the accel erWhemmaskd made obfesBD akeMmoibd, mev wpskdopiang SAcimapler oft y

el enent may be Goup 15 el enents, typically phosphorus (P) or arsenic (As).
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427. \hencoalaktingraddtagé ofe6 sio 22@ WedroViadthenawpiiR Shidcksia, ithe 484ndmade of
tesist are fornmed. Then, second doping processing is perforned by using

hi gher &eadudivatlayrys \AZBbalgedIanret heed as otiskn apghiestf the simpioity wipopnocessi ng.
The ion i.ng. netfhod,is,performed under a conditjion in the dose of 1 X
1013 to ﬂf‘ﬁ"ﬂglﬁ’ﬁifﬁﬁ“%ﬂ@ﬁgﬂté’b@ ity p fqeﬁbcwg?etaé!&%d isrthgsemisonIsi ey, | n

t he dopi r i : i I rs.4 t 2h.are used
as nmas ksr1 gegiagglfé??]tgﬂ? r(r%ﬁfr%el %ﬁ&gpg)r?en@gy%pﬁfﬁtgc@sﬁﬁé‘ﬁ% n%dol:shéghat“ﬁat t he

I mpuri ty depR@Ritbcssing e padatattdiisy hens Rives QskIShahg vhRMR that tHah e BRt t om of

the tapered portion of the first conductive |ayer. Then, third
5 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

Raln N
e

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 édded, in a

30 semiconductor layer, which is an active layer of a P-channel type TFT. First
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dopi ng processing is perforned by having | ower accelerating voltage than
that in the 1s second dopi ng processing to obtain a condition shown in Fig.
- 7A. The ion doping nethod is performed under a condition in the ?g;@Lqmﬁl
x 1015 to 1 x 1017/cnR2 and the accelerating voltage of 50 to 100 .
Through the second doping processing and the third doping processing, an
n-type doping inpurity element in the density range of 1 x 1018 to 5 x
1019/ cnB ¢onductivedayess ¢Pia 10043 2d eresusey as mpusk iapyinstribaimpfBy cleARngndd 448, 20
whi ch overl L%“the first conductive layer. An n-type doping inpurity

el enent HH“P @ttgwf%géyﬁ? 1§ 3ddedisp tas © HformAMpERALY jageagdifedha o t he

hi gh den ea 35 41 444 .and . 447. \W.t h

acgel er atsél hféaﬁ 091[%”11 thﬂ% 0o r§}e1}t Armpyr ”ﬁraé%?sg'ﬁé’ ‘Pﬁegﬁ%ﬁi 4@enm ty
i mpurity & esnfed i.N r n and
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resist s ribeiomtikdopihg pracesdind)ahereelricofduct@siagér ﬁhﬁnﬂ‘g&h@'&a%ﬂaﬁnﬂq Foign t he

fourth doping proce55| gg Through the fourth doping processing, inmpurity
areas 45F0vesd by ssuks A802w0150cmadeiof resist. | Fhomougly thel firstetotthe dm;dlduymg

cem cona P ORey BRSoHRT A B Rnl dasfipe e Cofach oBMmamOR ar'y%ectxw k
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added so iafputity Elefm@hi BR1IbE L1y xalEaso isNx tmé‘ at%ﬁlsfcn?' inglsmﬁrhfredgﬁ”@ﬁﬁs nlo“ this
enbodl ment, the inpurity areas 453, 454, 459 and 460 are forned by
| yi¥g nr@blem@prmgmmd Wilgn mlmyhliyndndmasathe spB&klGEgipfriagd tiBirairDegiongofs t he
urth d(r)tEI n Effr?ggﬁﬁl ng, the sem conductor |ayer form ng the n-channel TFT
|s cove %9 450a to 450c nmade of resist. Thorough the first to the

third doping U of different densiti added to
each of the i np%l?’ﬁﬁ?%@%sa%l@ztﬁéﬂ andalﬁgﬁmlﬁ%l}l?‘ltﬁr 6 EPTH VF H'é?‘f

such t hatthé p@céieasitioyeof p-type doping inpurity elenent can be 1 x 1019 to
5 x 1021 atons/cnB in both areas. Thus, no ro problens are caused when they
function as thé\lﬂquh@maswma taﬁmdﬂnedﬂoﬁiemsragiraﬁoﬁd antihdfigt mbeaapel TFT.

| mpurity ar e%[e formed in the senm conductor |ayers, respectively,
t hr ough insu atmg Im 461 is formed thereon. The first interlayer msulatmg film 461 may be

an 1nsulatmg 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 oxymitride 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. 25




the processes above. Next, the masks 450a to 450c nade of resist are
renoved and a first interlayer 1is insulating film461 is fornmed thereon.
The first interlayer insulating film461 nay be an insulating fi%rp&@(%ﬁrﬁo
200 nmthick containing silicon, which is fornmed by plasma CVD Ho g
sputtering nmethod. In this enbodinment, silicon oxynitride film2150 nm
thick is fornmed by plasnma CVD nethod. The first interlayer insulating film
461 is not |i nAltematively, htheshdatingnproesseinigr hae bé |perfotthedbgfdre thhefigt her

i nsul ati n% film 20 containing silicon in a single layer or in a lam nated
st ruct ur entqayer ingulating fHm js forgred7 cCHopssemavhenr o ceisioi ngatesiabéy ey ded t o
recover t ..crystalline characteristic of .t sem conduyctor .l ayers and to
activate %ltliv%oub?a{tythe é‘F%@HP PIgEaYng & @g{ﬂﬁ%y PF%‘B"%‘SM Bﬁﬂd’étf%' AYfhyer .
The heal | AGIRIHERRD ifichithe MA! {AHTRMe BlichR 8 HBInaAPASRlABE J1EH HOGite] NO an
anneal i ng furnace. The thgr mal 25 anfeal| ng nmethod nmay be pertornmed in an
at nos plrersitrife filid) fogaoteviitidtht MerifgyIge thisdaisidintedf 1 ppm or bel ow,
preferably O. 1n£§m or below, at 400 to 700 C, typically at 500 to 550 C
In this enbodi e1, the heating proatssing (fheonakpionessing 30 800 oo 580 °Chiopogdito t her nal

processi t 550 C_for four hours. In addition to the thermal annealing
net hod, P@s@fﬂlédﬁ B&qf?lf‘r&dn&f{m%eﬂ&m S b poEMRRH. ahhisHreGess teEmingtes (rTA

met hod) : L4 € ' J 200 |ternatively,. the heating
processi @ﬁ%ﬁ bdg’?‘gg“??é"%“'ng%‘“@%‘%‘%cg"ﬂ Fmage}f’i"?@l q‘yﬁh‘iggﬁ %&?&‘“‘?‘}Ké‘bﬁg‘r‘ i‘ﬂ@?fi Imis
formed. HawsM@ér, iORMng Hivh | M1, "BTRE | Rinjbdhdde®r | ByerS 65 1Kl ﬁydrfogeﬁh%, the
activation processing Is preferably perfornmed after an intef-I|ayer

Fnsul ati riggarilless Of theutwsteng 6f the ftonimértiyey issulatingrfilas iAleerm@ivelycaist i t uent
such as ﬁ_itlicon .S nitride film for protecting the wirings like this
enbodi merftydrogepgtion may heplasmp Bydesenation (psing hidiogpn cxdtedi lgplasmaoor t o 550

C for on S) IS r f.or med, .hydr.ogenatjon.can be ormed. This
process f.h eerraﬁ%l%éfoecgégﬂ{%eﬁl a&a%%ﬁf%ﬁreb%% g@n@ @%@3&&3}&% afg‘éfLF’)\%ﬁh

hydr ogen «¢ofkaitp8d nbist he first interlayer insulating film461. The

sem conductor |ayer can be hydrogenated io0 regardless of the existence of

the first interWagelasemameaingngethod i usel tfer thatactidtivon pré@sdiygriegeniahi on may
be pl asna hﬁ/droge_nation (usi ng hydr_oaer_l excited by plasma) or heating
pr oces¥i iych as sxcimenipspadeYabmaser is Aesidblyoirmdiatedh affer yedhplyegeratioB0 to 450

performed.

Next, a second inferlayer 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 acrylié resin film with a thickness of 1.6 pum is

20 formed, whose viscosity is 10 to 1000 cp, preferably 40 to 200 cp and which has

N
R—

depressions and projections formed on the surface.

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

25 electrode. In order to obtain an effect of light dispersion by forming the depressions
and projections on the surface of the pixel electrode, a projecting portion may be
formed 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
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Cfor 1 to 12 hours. Wien | aser annealing nethod is used for the activation
processing, laser light 15 such as exciner |aser and YAG | aser is
desirably irradiated after the hydrogenation is perforned. Next,{ & Jdecthd
interlayer insulating film462 fornmed by a inorganic insulating material

or an organic insulating material is formed on the first interlayer
insulating film461. In this enbodinent, an acrylic resin filmwith a

t hi cknesspertion. 6Aaedrdingly, poojesibns \aind Skeprdssions iy bé Sorikdtan 4R0Mrkps of
preferably 4Q to 200 cp, and whi ch has depressions and projections forned
on the su%FaEE’é‘?l elgstipds aloagibe prassntions and depressians foraeshen thersuglace ef arct i on,

a second f“gﬁlgﬁﬁsfﬁﬁﬁ CO\ilefrlllzléléﬁ% Igr%%Ph'b?lg{? avi ng projections and depressions

(not shown e sur %hus, the proj ections and

depressi ons ar eAIt%Hﬁ&%l?, Mhd a"‘%"ﬁ"’“{‘a@ﬁgﬁf“gi;lg?%%ﬁﬁgﬁ%ﬁ“ﬁg’g%ﬁlﬁpﬁavﬂ , or der

to obtain an effect of Tight dispersi pression and

proj ectsi ofisitennd tshefaceur fiaahisodasé, heftepitke Ipiell @Idctibde is foried) pRjdcliBnPard i on nay
be fornmed under the pixel electrode. In this case, the projecting portion
can be f odapeessiopy aigsformed erethsantfacrlek pérforming ani adyled pideess sichas pulblily

proj ecti ortion can b forpmed W thout any increase in the nunber of

st eps. TQ&%F%‘F&%& B’(?ﬁ}qdoﬁ“cﬂgﬁ?hﬂb‘; Sythads i Faelarably, e esyaning miFRe

substr at g Inel; ; i L s t TFT 26 1 4 J U |
2006 port iegﬁc.ﬂdg%élgr%i r‘ﬁﬁ%@ %I%glj&gtg{l }lgfr?l{é th\a@nvgﬁlgeggsrsggg}c{)% edc an be formed on the
surface of theWFﬁ'iﬂg@4@'t6%7@@&tr@daﬂ?&oﬁﬁ&_tiﬁ§@d ﬁﬁﬁﬂ:ﬂﬁ%ﬁﬂ%ﬁﬁ@ﬁ@a  12P01S
formed on the surface of an insulating filmcovering the projecting

poy tion. farmed nmtd daving ¢ingits 50@ndThest ewiringeraré dismedt by gpaftetningd 6 Xilemy be a
,ffj ne

.

m having.a s flattened surface. In this case, after the pixel electrode
is for rredﬁﬂ'ﬂﬂ i g&Tl?fH@ %{Hg a fﬁl&bﬁ%ﬁéﬁ%ﬁt@d ap pHexfibn (allpy film eSAbangd,

perform (0] C S bl.i ¢l kno sand- bl ast. net hod and
et chi ng %? ﬁugtgaa gr o1 ggrsaqgl%?,ﬁn% EkF %&‘ﬁﬁwbﬁ%ﬁ?g tﬂi‘eottwo\{\ﬁg?rl S@F{?‘B%'g‘gﬁﬂa%

di sper si ngosiclaly&CitRddrt B8Pk larh Bt WHdliRORER g tRrek B hRAS BFersV ThB P5atdfids L0 467
electrically connecting to inpurity areas, respectively, are io fornmed in
a dri vi ngidhe wiringss06notliveiel i Al angsTiar Bof exaimsle, ie wiriigedanibeGoandd hym

lam nating a Ti filmwth a thickness of 50 urn and an alloy film (alloy
fil mof rging Al or Cu on a TaN film and then by patterning the laminate film in which a Ti

film is formed (Fig. ). _

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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Ti) with a thickness of 500 nm It is not limted to the two-|ayer
structure but may be a one-layer structure or a |lam nate pad incl uding
three or nore layers. The materials of the wirings are not limtf&jhg Uﬁg
and Ti. For exanple, the wiring can be formed by is formng Al or ;Zu
TaN fil mand then by patterning the lamnate filmin which a Ti filmis

f or med (Fig%a 8). In a pixel portion 507, a pixel electrode 470, a gate
wiring 4683hndoy deasithiapurity ardasi36ravedapiitg with the firt dondbetive Bywi 428ags (a

| am nat e oL%barF\éers 433a an{i 43'32%5%are ?I ectrically connected with a pixel
TFT by th® BSITYCHiy? BYTEEY the gate ghestrode (GRLDyared), tRd 2 AighAsDsifydmpvess ri cal |y

connected_ it . 0, f ixel . TET. . A pixel elecirode 470 is
electrica 1)Ié%l/ 4? %#Hgéioglﬁm%wea&g@! rr?%?)glgﬁgroerilwo@]tuhréglﬁfx eirﬁﬁ'IP'It.y?e I‘—;h?nf“ﬁgr nor e,
the pi xel TRT &t0r e@irg’H GMOS! &ﬁhftltagéthé&_ FRRNES h&Daiid T S&1M wrieh Ued or

| ayer functioning as one electrode Tormng a storage capacitor. Desirably,
a mat ers atonrheted hy aeeleetrbdad66, dhs @ chinnicl formed breasi4e, 4 highdessityainipurigy Al or

Ag as its main constituent 25 or the lamnate filmis used for the pixel
el ect r ode?12% (53| Wneligning\ay the iseurge itogien @ theudrains G@ioravind e dovOMESSity 1 cui t

503, " and TRETSY ZER ior (PGSR FAGBr s SaneioTBed S e Bor age

capaci tor _ S@ﬂ? r - a cti matrix

S ugst r at ed?l}lgﬁ% gﬁl,g}i@f}’e%l% %QT e ﬂﬁb @ ﬁ%nne t%%%o%kg?c@%gﬁﬁ?ri J\i/?(%g%h:@lcui t 506

has a chasumefrudton par ddnkbagdd elecodd GRRTHak3) a maﬁzgaﬁsﬁ? Rphnity SIDA34 Y area
a

436 overlapping with the first conductive |ayer , Which constructs a
pajt ofo tiectipnies & e spwdercg@DldDthe dajn regivd. a hi gh density inpurity area
channel . TET S5 BEfh Rl S0E0ESe gl RO et narnay TmRefbaces GRrniom TET
440, i ORCREARpERSIREL A Monftd ShGRS PR 96 erliRaE T B TR on o
Lne o ek aegon L g aon VS SRt gy T
over | appifvg nyphdeping impwity chmdnt tnd @ pHgyedopisg anpwity eclemepoastadded & a part
of the gate elecirode, (GOLD area), a high density inpurity area 456 1io0
unct | B P IHSOTVEIOE Ginet E1MEBgnias b Pne FECHpds of the shosige capacitor S05.  The

storage capacitor 505 is formed by an electrode (5 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 to 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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The pi xel TFT 504 of the pixel portion has a channel fornmed area 446, a | ow
density inpurity area 445 forned outside of the gate el ectrode (LDD region)
and a high density inpurity area 458 functioning as the source region or -
the drain region. An n-type doping inpurity element and a p-type idopiin#lt
inpurity elenment are added to is a sem conductor |ayer functioning as one
el ectrode of the storage capacitor 505. The storage capacitor 505 is

f or med byligmd efrystalr digglay alevimni fiomethef adtivg emstrid 3dmsaintd MadD)In thd dowrth

sem conductor | ayer by using the insulating film416 as a dielectric. The

pi xel st reRQiientyusipg Eige$odi nent i s arranged such that light can be

bl ocked i t .pi xel el ectr.od d t d f th i, xel
bocked | 2 seagg gy eshafl xel lochr o0t ane Ule ende ol dhe pel
matrix. FtbQhe%oﬁllﬂﬁ"’&b%dfﬂi’&t,vhﬁ"ﬁri&ﬁtaﬁiﬁﬁ fmmgk-é gér)r%(;ﬁrfé A 1ehd o bl éﬁelmat rx

substrate produced in this enbodi nent reference nuneral's are

used fer ddrtrode0r7e PO defiv Midtex | SAbtAS of Pyt ® afld shbRERUED 4 Wiy A i n
Fig. 8 corresponds to a sectional view taken along a broken line A-A in

Fig. 9. Areecskenincidentally,Bn this ¢ralgpdi®ent? priooto feepingdam ddemtatimcfilnn56y, vi ew

t aken al on?Pa hr oken _lé’iane B-B in Fig. 9. It should be noted that this
exanpl e CHrPIBENE I HlR syt a5 aaergHesadilmdspairaechiosformcelungar spacgrs

[ Embodi mepb ;p: [ S i t i_ns .&Seflow a process to nmanufacture
a reflect oﬁét:‘l[ fgge}r%@%@ﬂ?g%h_{& 3‘0‘8%%%&@8‘% g?‘g?g'di@%fl%‘fj'ﬁli%ﬁﬁféw%r om t he
active maphiders, St PRicE 8f te AR shiterd auk diqRbad] B?&Itﬁe 'éﬁﬂix'%%uﬁ*a% ?;10-
First, after obtaining an active matrix substrate in the state of Fig. 8
acgor dionghe substrite. f ourt h enbodi nent, an orientation filmb567 is forned at

t-e€ast on the pixel 5 electrodes 470 on the active nat rix substrate of Fig.
8 and subj ect ed B> & CPUBE HGstsrie S68dis preperedeniThemya colaringiayee AR Htent |

21O BT B S SEAEOAE, RShd bR, 25
e o1 SRV L1 L AT U M BT
entire siMéamwdilof ther shatl@ogtidasinagti. formed by partly overlapping a red coloring
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

PR electrode 468 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



Then, a counter substrate 569 is prepared. Then, a coloring |layer 570, 571
and a planarizing film573 are fornmed on a counter substrate 569. A shade
portion is formed by overlapping a red coloring |ayer 570 and a bl ue
coloring layer 571 together. Meanwhile, the shade portion rmay bel&qiiddltby
partly overlapping a red coloring is layer and a green coloring layer. In
this enbodinment is used a substrate shown in the fourth enbodi nent.

Accordi ngly, i dhei,cthe Gcivowatnx sutistptevioemed fwitbhthe piixe| poptrt ke deifing he
fourth epbaodinent, there is a need to shade at |east the gap between the
gate wir Fﬁﬁulhﬁ‘gf the Fountgrsybistrate agy kended degelivn PYtarﬁ@algaﬁmb@t-'\éen Threeahat e

iring 4 : ting.20 el ectrode 468 and t bet th
connest | KRt oPci R ARl Witk of: el e By e onlim R smieer BB8 i et
wer e bongggiipaRt heb gdts@tral:lé)_%ﬁrbé%?%nbéeeﬁrgpa&q ng gaﬂequﬂ%dgg scl‘f%ﬂr S

that the shadi ng portion having | am natron Of coloring |la

over | appecterdal 575 epduwredbetsad ilegupsitdiés)and bdimglﬁieﬁy SRldcy a bdafang @t bet ween
the pixels are shaded by the shading portion s having a | am nation of
col or i ngshewdr s The diguis crygalmatgrial Efadinbe khdpowndiquid erystal ivatecikl. fask,

t hereb nabling to reduyce the nunber of processes, Then, a counter

el ect rgdghl%%‘nﬁ‘%’ 8‘)1??18?‘?@6%1?&#?@0&‘8}%&% ]il%gﬂﬂsﬁj display desise shown g Fig.

pl anari zkpg fe t L0 L xe ril An Lentation film574
is for rrgg o%ﬂeéé%ﬁégyéﬁ}h %‘gﬁ%ulp glgteg'%fs R%tﬁe&c‘%@ﬁ%%%ngﬁ a%‘? ?nghé”&é:ﬁdmgouﬁj ected
to a rublesi@d3hape, 0FRfthermdSre]l adpolarididg ARAS (N QRowh§s BEdded SorlIRloh! t’ﬁﬁ

substrate fornmed with the pixel portion and driving circuit and the

count é¢  sewersabyirate. e BendedFPO debdreled by aknewaltedimigner 568. The seal

nenber 568 is [ﬂixed wth filler so that the filler and the col umar spacers
bond toget her 1pheiqwi® <udak display drvisegnranifactyied asdnentignedrabosafiser, a

liquid c I i ured .bet ween .t he sybstirates, and

conpl et eréﬁfscgﬂgfl 3’3 r[gilneéé gée%ﬁéﬁq Cf(ﬁg@m ng.'vd%j:_crﬁaé gr?]alﬂlfd" Brs¥a Wkt er i al

575 may irReRfdtolaMY pdsSibiectocdbysh @h crfitng dpdracldi Blpted is a
reflection type |i ql%Ji d cr;(/)st al di gf)%a@ﬂ de\;ligce ?ﬁo‘%ﬁﬁ? HmFggéd re%gﬁﬁh?
necessar Jhe tliysidactystab displayi deviedbatanafaetuesd soubd@r caUbSstused @s iasdigplay ded into
a desired shape. Furthernore, a polarizing plate (not shown) is bonded

~only &h Peion foF angletonicappliencstia varfpusrkindsa FPC i s bonded by a known

techni que. Incidentally, this cmquiment 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 IC mounted on the display panel. Incidentally, the light emitting element
25 has a layer including an organic compound that electroluminescence caused is obtained
by applying an electric field (light-emitting layer), an anode and a cathode.
Meanwhile, the 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 retumiﬁg from the triplet-excited state to

30 the ground state, including any or both of light emission.
30




The liquid crystal display device manufactured as nentioned above is
fabricated by using a sem conductor filmhaving a crystal grain of a |arge
grain size. Therefore, it is possible to obtain enough operatin%
characteristic and good reliability. The liquid crystal display ldedicib
manuf act ured as above can be used as a display r5 portion for an

el ectronic appliance in various kinds. Incidentally, this enbodi nent can be
freel y combi nedIydiidlssdofFicain BINRe ayeds that dre préNTBMbIRBEN B affe S

enbodi ment expl ains an exanple of a‘light-emtting device manufactured by
usi ng t heahods éntefimdent amorgahic light ensningi leyaat Spetifidally, theigarieriighd ng
device refers, ?ene[all , tg the display panel having light-emtting

el enent s SYHHEdlaygT includpssa dight esdtingdlayes, vie nlet ingectiohstayent enaeldcteoncover

mber, d the, di spl pdul e. ' | C ted t he disp] | .
ot dent ARSI 1S Rofle ERiPoriing ) st Eleston Bamapor oyt ua ook
_ | TR e
an ol ogt 1 aor Ot b R R LS SOl O U R e L Sl ' 70

Meanwhi | daydrfunded eathodd laptriagaed &2 thid offedaNTie BRIAMRMIE 04 BlaRdife | | ght
em ssion (fluorescent I1ght) upon returning fromthe singlet-excited state

to the grvigrallaminate ofrma anpde ldyey hat haderigsitiom lapdrps jlight emittihg dtyey, anpan
returni ng:fiﬁlrgmthe trip]et-excited state to 30 the ground state, including
any or b&PHoge 1ayegiayeas wsthisordey of ajlamingte of gpanpde faves ashleimicetion on, al |

he | : : | ded d d I s defjned
an- or gan B LR A AR L AR o AR 2P T iR iR i g

layer pnGhudesrdrr,! i ght emitting layer, a hole injection |ayer, an electron
iayect ion layer, a hole transporting |ayer, an electron transporting |ayer,
etc. A basic s Egridcsarsectidnahwielvi gfht lightientiiting delviewifithis enbolimmemat & of an
anode layer, a light emttin | ayer, and a cathode |ayer layered in this
order . THaE (s the SYMcRRTET GUA Aevidedipn itaasutistats 7801 ia formedebyotsing thenode

| ayer, a_h [Ni-eat | l.aver , alight emtting |ayer, and a c ode | ayer
| ayered inn%aﬁ?éé} Jgﬁe%@ﬂalﬁg'l Bni rﬂﬂéi’f'ge%lf:m %S%Bquaf}'ér CXpianba g#}]'@ct i on
layer, asirhgtiite, RS SdtisBRidr¥frefer fik &Pgﬁaﬁ% oh BRI PRLLLERT 398, and a
cathode | ayer layered 1o in this order.
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

A

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




Fig. 11 is a sectional view of a light-emtting device of this enbodinent.
In- Fig. 11, the switching TFT 603 provided on the substrate 700 is forned
by using the n-channel TFT 503 of Fig. 8. Consequently, concernin tqﬁi
expl anation of the structure, it is satisfactory to refer the expléhé '@W
on the n-channel TFF 503. 15 Incidentally, although this enbodinment is of a
doubl e gate structure formed wth two channel regions, it is possible to

use a si ngtwughtieis Shibedinkne i of AREhgM hteWhRctusd) 3N 1RGYosEBRY BMNusera doubld Pl €
gate structure forned with three. e driving circuit provided on the

subst r at egatosirycture or adplogatesirngfutehe CMOS circuit of Fig. 8. Consequently,

concerning the ﬁégl@ﬁ?tign of, the structure, it 20 is satisfactory to
refer the expl af&t? ihe BETRg P8nisel squrse yoling A the cHERAMerontiol TR

el d i o s of s ' it
bossi bl o tepiessRatiagih biknd STBRY, () ute, e Pirieo R ik Sl ' '
Meanwhil eelec}tﬂ@al}# donf8&ed Q]thgﬁﬁcl?&gct?&fevﬂl, DY &Rl ;flgél Metehie7{aMS

circuit while the wiring 702 as a drain w ring.. Meanwhi awring 704
serves asofahe 2rent comepl{IFTel ectrical ly connect between the source wiring
708 and the source region of the switching TFT while the wiring 705 serves
as a W ring to Meusvkilcs arefsreneen muateralp @i hweisn at ipixelir eleetrogdier (angdg06f and t he

drain regiqgn of. the.switching,TFT. Incidental|y, a_current control TFT 604
12t or rochdieng SusiensS et B eptbafsat bendabiyve Bl RS o apspgrent
concer ni ; {na&ﬁt' : CoJi k1S . i to
refer toq?)ﬁlgng?ﬁfgnatl (y r?q%%@% ﬁ%ﬁﬁ?%%ﬁéﬁhwl%@ tf“ﬁ%lgegtﬁtcgﬁ)%ﬁ%f 143U
2006102l ihbinugbxidbiasd el astidep Binci dkidd, tid dxidObranidtto5lé, W lodic@wisk tmdys

*

possible to use a double gate structure or a triple gate structureée.
Meanwhi | ebe uprsl @i iransgargois condugtive filoe aniaboweg adfed Iwdthc gallient CRhet piakl TFT
(correspoqdi Q% tﬂ a current SL{ppIy line) while the wiring 707 is an

el ect r ode1DrORE 718 1formed op 4 plgnar dntedaye dnsudating dilpy 744 prigrde dompiag ther by
bei ng ov i i I o . the current.contr.ol  TET
Veanahi | eVgS oAb CmtBaBE o8 & Vebo imBhodnt o PR PR e R gl R g

| i ght - eniyt igige @l RimRkIng MADTL0 bade dfrreﬁﬁ.pam%t-%ﬁnﬁﬂgq@é%t& ik Tt t he

transparent conductive filmcan be used a corrpountlj of I'ndium oxide and tin
oxi de, 15a lstenphsonte bking 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.
Ty 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
' 32




I 0 i ndium oxi de and zi nc oxide, zinc oxide, tin oxide or indiumoxide, or.
otherwi se may be used a transparent conductive filmas above added with
gal lium The pixel electrode 711 is fornmed on a planar interlayert4 Jul 2006
insulating film710 prior to formng the wrings. In this enbodinent, it
is very inmportant to planarize the step due to the TFT by using a

pl anarizing film 710 made of resin. Alight-emtting |layer to be forned is
| ater, beg4lge). bdiceapwhiles mntbisyensbralitentris fhrineddneks; mpleesiablveight ogasicpoor
light emssion due to the presence of a step. Accordingly, it is desired
to provi deeSHcHHBINESCaRS aratgridlopy the tlepasiting prosessel Specificablye this ishat a

light-emiting |ayer. can be forned as, pl anar as ssihle. Alter. formng
the v 1 nidigon MREAEE bl 87 el Db mEE (CRIRR T Brdyideii 51 The
bank 712 {pp¥ndde Jro¥dvash 0] ' lat i 1 P rga@! resin
filmcontalning si I%ong%apﬁjlg%élﬁ#@%n%ggf gﬁ&jfg%fsﬁq)&%mr?%at?ﬁc! eglliﬂal ly,
because tdoenpha{Ald:)Filinsprovided Hekedhni i@ thickfss 62T hAag RISt Renidiiodayek O

el ement el ectrostatic breakdown during deposition. In this enmbodinent added
is a carBercopurafiesiissioy lighttcah bpspntralled hymdding mBubrasdentypifinent, sschaasmat er i al

for the bank 712, 25 there reducing resistivity and suppressing
occur r end@geridens, peryeng of B0 Alga.such a  case, the addition amount of

carbon or netal ' . ' ed to provide a  resistivity of 1 x
106 00 5 x" 101 T ERIeh e EIBIGRE AGREL T LmBiCKE Bkafle RTINS g
| ayer 713ndtsridlab e Gised fdrhelighitetlittRlbagidr Q@ ndihccctAlyRmiRA by mi@! tihguah Fig.
11 shows only one pixel, this enbodi nent separately forns 30

gyht -emisatistagotyaye rionm oa rléghpenditing| layero (laher f@&s fight iedssioal and @fkrid? (red),
&/(green) and 32 1 4 JUL 2006 B (blue). Meanwhile, in this enbodinent is
formed a MeXFmeHt thetetare) Riitipsty enmahining a dghtemidingdayrsse ehargntrensppringby t he

d iti i.ficall this i I nat i t t havi
copper  pRETARSE Fa s HOF EhbF R oh pF ot risd e A RS IS W a5 &
hol e 1 nj @GbwAChE: AKGnpAdn GuiliEh & RiXHOIBALAN Rlefip GEbIHIE LA SIGARRGES (A 0%)
filmprovided thereon in a thickness of 70 nm"as a~light-emtting [ayer.

The col omatérizinissasednfdri gHighcamithiag clapdr ol liegpofiibladdi 8¢ an finteemediernt
pigment, such as quinacridone, perylene or DCML, to Al ga. However, the
f or egdf ngneisay weight Mg elsiceolyminesgemi materiak or @l highnmeleenlar weight

organic electroluminescent material. In addition, an aggregate of an organic

compound which does not have subliming property, or an aggregate which has
molecularity of 20 or less, or organic electroluminescent material which has a
molecular chain length of 10 um or less is a intermediate molecular weight organic

20 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 inorgamic 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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material to be used for a light-emtting |ayer and not necessarily limted
tothis. It is 10 satisfactory to forma light-emtting |ayer (layer for
i ght em ssion and carrier novenment therefore) by freely comnbi ni na 451 o
light-emtting |ayer, a charge transporting |ayer and an electro JuL 2006
injecting |layer. For exanple, although in this enbodi nent was shown the
exanple in which a | ow nol ecul ar wei ght organi c el ectrol um nescent

mat eri al leyerugEH flor this kindbdinemt,t 4 tig tanductivé filinsisposdi & allop filseofin

inter msdie@t e.is nmolecul ar weight organic el ectrolunm nescent material or a
hi gh nol ctBmERyand hithiugg, o4 kaown MeAs filwm (GHey Sl ofomagnesium pad sdiir} | on, an
aggregate n.organi C oun i ch does .not have sublimn roperty,
or an aggrflg g? éls%[ii ¢w ﬁ'ﬁsca f ?I\gﬁiI?%Y G Ussg gpondugtive 11311?" BF@%%]cglenp

el ectrol ugg Al [ [ 0 pm or
PR L S A S S R R

mat eri al élemedti s specification. As an exanple of using a high nolecular

wei ght organic el ectrol um nescent material, it can be a |am nation
structure havifdight-poitiingclspteah@1] RERO cted latra pinoyhalde formad twpitokikess of

N L TR N
appr o by 108 £ BRFSIBbRONAER 31 A0uRKR TRl EN Bl

light fromd4red color to blue color can be sel ected respectively. Meanwhil e,
it is possible to use an inorganic material such as silicon carbide for an
g‘yct ron trandpbrefienigvd myprovide a phssigion fijleciibrig stehyemanieh 65 eomplgrhy C
electrol um nescent nmaterials or inorganic materials can be a known

mat er i al .SO¥er fgsx Hight-erpitfing, glemean 749. aThe pasrivatioe film MLOsis foavedidy an t he

light-em.#t] 3 4. JUL 2006 | a) 713. In thi nbodj. t. . t.
conduct | v e et ittt €5epen TR, o Shion e Sl Sk HPHRE 9% own
MIAg 11 | iltlah@bisdd it h HsuliBER b i ALY b cofBindiTatifiiflon As [he cathode

material may be used a conduCtive fi an el enent onging to the
peri odi c-tabl e Igrowp d case, At ivprefecehdoaiseve filinl Mvaskdad imicoberspehsan s
element. Alight-emtting elenent 715 is conpleted at a tine having forned
up to Yhasuvatipwddmg 14t is effactientandeya carhen filmhpartderlady B§Co(ddameond-1e5 her ei n

refers t af 0915 ?Hr% The DLC film, capable of being deposited in a temperature range of

from room temperature to 100°C or less, can be easily deposited over the
light-emitting layer 713 low in heat resistance. Meanwhile, the DLC film, having a
high blocking effect to oxygen, can suppress the light-emitting layer 713 from

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

Furthermore, a seal member 717 is provided on the passivation film 716 to
bond a cover member 718. For the seal member 717 used may be an
ultraviolet-ray-set resin. It is effective to provide thercin 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 ra 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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formed wth a pixel electrode (anode) 711, a light-emtting |layer 713 and a
cathode 714. 10 It is effective to provide a passivation film 716 in such
a manner to conpletely cover the light-emtting el enent 715. The,1 2006
passivation film716 is fornmed by an insulating filmincluding a é:éwlbon
film a silicon nitride filmor a silicon nitride oxide film and used is
an insulating filmin a single layer or a conbined |lam nation. In such a
case, it precqsséd énmealpassivatien filthi7lmaftaw formidgea bankcPiebrgsnga daposifon
passivation film_ It is effective to use a carbon film particularly DLC

(di amond-3PPRgtuscef,  gwti-charmber meheme €of n-line schpmis).e lofadditiong Withpfwsthed in a

depos t e STPARRLT s reskPIRGRPETRE ¥y moesiodp TPaunEiete: '
Meanwhi | gnehbBs 8 Cwithbinreld th thetair N gh bl ocking effect to oxygen, can

suppress the light-emtting layer 713 from 20 oxidi zi ng. Consequently,
prevented is tHe thisolh@iy,0i-chatind BTFTE 601, -0RarntDTFTE B0 4 Bﬁitclh‘ﬁ%quﬂ 13
during the follow ng seal process. Furthernore, a seal nenber 717 is

provi ded (Brﬂhﬂmlﬂgggiﬁﬂétahdm duirteryt Juidrol T FToiprahasned RRY) Gdndnethe Zilstrafeor t he
seal rreng@r 717 used may be an wultraviolet-ray-set resin. It is effective
to provi % herein a substance havi ng a 25 hygroscopic effect or an

ant i oxi dant eff nWhil .o b i S epbodj nent. for the cover.nenber
8 veed i a oMol USaE BROT, B Rrpvighla I Bora Y Flaidhe

(i ncl udi niyedappedsiie i datd clb@idagneask an idsulaiBe FRMetas gBésYblgk@fﬂ}HndaéJ | ke
carbon filns) fornmed on the both surfaces thegeof. Thus, conpleted is a
+ght -enin-changeld BHTC aetistiviendo athst dactioratioas reshivivg  iftonki lgot-caier 1 &ffect.
tAcidentally, it is effective to continuously carry out, without release to
the air, toscaently.q rgligblobighi-gmigingdevics crppaiealipedssi vation film 716 after

f i bank | . d it t .of |.t]-ch;

sohere(or 1 n NGBl Sl Serfo b BRERS htRs oBBR U cPRaplrafor it limoRindt ¢ i s
i bl : i auaus| : : i

possi bl € dopriGiPMd BHAHS sl MHowter! é&nﬁgﬁgﬁs@ﬁ itﬁganh@acﬂﬁmg MBS GOUR

nmenber 718, wi thout rélease to the air. manner,

601, p- clearodimdif Teeshl? theae SnistRsibl: (6Hdrm 0A 1k emieinsiiafihg GibbrAGuch current
control TFT (p-channel TFT) 604 on the substrate
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) fbr protecting the light-emitting

o 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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700. Furthernore, as was explained using Fig. 11, by providing an inpurity
region overlapped with the gate electrode through an insulating film it
is possible to forman in n-channel TFT resistive to the deterioriahﬁﬁwﬁ
resulting fromhot-carrier effect. Consequently, a reliable Iigﬂt- ' Qing
device can be realized. Meanwhile, this enbodi nent shows only the
configuration of the pixel portion and driving circuit. However, according
to the nesigishat wlddkgignab dams aiFRO ¢FlesibleoPbineOircuil) €MSdgsant xtedal inpui S
possible to formon the sanme insulating nenber such is logic circuits as a

‘signal ditgreingh dpeidentally, althpyghcenly EPCals shetn bprsina theolP G mplyi tei astached]

Can e 1o R PR B AR ndt Lo eighe e impecROPERIEY e
nbodi | - ' LAt i f

or ot et i LRe FighE SHE R aE e e Babbodl g gin EASAREHALIAR )™ e

r ef er enceattadh®Y Wit an$8d orPWiBg. 11 are cited as required. Fig. 12Ais a
top view showing a state done up to sealing of the light-emtting elenents

whil e Fig. 12B Nextaexpbuotationid medeon thalsectiomal dtivctr&-HY using Figgl2B.2 AThe
Ref erence .nyner al 881 designated by the dotted line is a source driving
circuit, ReY pergen §0Q and dhe watsndrivie sireuih 8§Atee fermedqp tier wibptrate (780

addi tion,efer , ral. 901.is.a _cover nber, reference nunmeral 902
o 11y sTACRREF BT SRR tolREt e ADRR STO0 ol B P oo
An encapsesn@bl QETEY4CkIPA g%&i ltBHO Y1 P 8k citlcall P Cohuftetedtio S HfAPHRARYE Py the
seal nenber 902. Incidentally, reference nuneral 904 is a wring to
transmiot Mesivghikl, thogite drBGng rjrobit 807tie fams@uasisg dr CMIOR) clituit ba¥ingQ1 and
ggt e drivi ngl)_ci rcuit 807, to receive a video 35 1 4 J UL 2006 signal or
cl ock si cfeaIbIatiomof gn prhapmgl SHEIHAE godiap-cleinpel TEY 6@D6eaEigabdlext er nal i nput
termnal. Incidgntally, . altho only FPC is shown herein, .the FPC may be
attached with cpmxﬁi/glfc\l/fﬁk? %Tbﬁﬂ% ?%%)qnoa‘ﬁé’\gﬁ g’rgﬁlt'@ﬂfql’tl% R ce in
the descriiqvile, bAfks448 ardimeRbY 1 hd hd bi | | but
al so such a devi (’:eﬁﬁéﬁ t%e state bs ﬂget%dégﬁéﬁ%vﬂtﬁ%hg% %%gog?g@mrbpagy

pixel electrode 711, a light-emitting layer 713 and a cathode 714 of a light-emitting
15 element are formed.

The cathode 714 serves also as a wiring common to all the pixels and

electrically connected to the FPC 905 by way of a connection wiring 904.

Furthermore, all the elements included in the pixel portion 806 and gate driving circuit

807 are covered by the passivation film 71 6,
20 Meanwhile, a cover member 901 is bonded by the first seal member 902.

Incidentally, a resin-film spacer may be provided in order to secure spacing between

the cover member 901 and the light-emitting elements. An encapsulation material

717 is filled inside the first seal member 902. Incidentally, the first scal member 902

and encapsulation material 717 preferably uses epoxy resin. Meanwhile, the first seal
25 member 902 is preferably of a material to transmit water and oxygen to a possible less

extent. Furthermore, the encapsulation material 717 may contain a substance having

a hygroscopic effect or an antioxidant effect.

The encapsulation material 717 covering the light-emitting elements serves

also as an adhesive to bond the cover member 901. Meanwhile, in this embodiment,

30 as a material for the plastic substrate 901a forming the cover member 901 can be used,
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Next, explanation is made on the sectional structure, by using Fig. 12B.
The pixel portion 806 and the gate driving cireuit 807 are fornmed on the
substrate 700. The pixel portion 806 is formed with a plurality qf4 %E(%@
each including a current control TFT 604 and a pixel electrode 711
electrically connected to a drain thereof. io Meanwhile, the gate driving
circuit 807 is fornmed using a CMOS circuit having a conbination of an

n- channel FRIF{Fibeklandeinforced dastics)] PVFo@2ldeg Flugide) AMylethpolpéste! or

el ectrode 711 serves as an anode of a light-emtting element. Meanwhil e,
banks 712%¥le formed on the both ends of the pixel electrode 711. On the

pi xel electrode, 711, .a light-emtting |ayer 71 nd a, cat hode 714, of a
light-emitti ng?“f"g“?@nah% g hgedye ﬁl@@a{ ﬁ?ﬁéywwgs@ g&f@p%ﬁ@@ng; L
W ring COHRR g 0 . e

by wag of a cfgn’ﬁig(’:atai Sc(;'trzl(kﬁ‘\r/?\n1 %aiég{%p%ﬁﬁlﬁ ? ﬁ%v?%‘ifée({ Xsah &g%gtﬂgel Sel?rgrsi 11sﬂaclencl uded

i n t he spi(sepospdkirfes) S08e anchpSidhCorladiAD7 L1, ' Bk the B8 MEMBEAH3LY the
passivation film7 1 6. 20 anwhi l e, a cover nmenber 901 is bonded by the

first seaianenpettheeame matariatianthe lfirst sed mexsben 902] m spacer may be provi ded
in order to secure spacing between the cover nenber 901 and the
light - enitting ¥IthiRkmilove afugiyeea by Ansensslating tle light-emittingselements én thesi de t he

encapsul aPURURRpn gl 1217 T Bebiirg i el S bg RommisslinnieBRS, o

first segtomIndBiRfle. YW2is' Sosbib®] & pRiv¥ntOhe AnfIRYi&], fbm e tc&%?lga{ﬂ be #@ter and

oxygen to a possible less extent. Furthernore, the encaps Ion materi al
ﬁ*J}? mey Gobstance, suchubst entee dravkyngen, aviiiylreaclontss el deferiomtiam i@antheoxi dant
‘etfect. The encapsul ation material 717 covering the light-emtting elenents
serves Hebbemitting layeneJibys arsligatightemittingdevasiion be 0btaineNeanwhi [ e, in

thi s enbodi nen 30, as. terial for th | ast,ic sybstrate 901a form ng
the cover nenb;[?’eétﬁ%tf%tﬁﬂg%ﬁglﬁﬁ ,ma\%‘%ftuﬁe‘ga%“@mé@'ﬁ%l e i babricate by
(Fi ber gl agfishPiedlied fabioP ' Him Hab | Y %qu{'- ), ¥
pol yest er Olg acrlst?. Né)an@%iqae,ﬁl)ga ?X@aﬁ%‘%}dy %fgg%ﬁ%f ove#lgﬁer‘%ﬂﬁétg%lnby usi ng
an encapsupadsibdnto obadin ehddgh/opératidnslesandtcsiead ase reBf3lifyS ThOYgsad so as
to cover the side surface

15 crystal display device manufactured as above can be used as a display portion for an

electronic appliance in various kinds.

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

to 4.

20 [Embodiment 7]

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

25 device at display portions thereof.

As such electronic equipment, there are pointed out a video camera, a digital
camera, a projector, a head mount display (goggle type display), a car navigation
system, a car sterco, 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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s (exposed surface) of the encapsulation material 717. For the second seal
menber 903 can be used the sane material as the first seal nenber 902.
Wth the above structure, by encapsulating the light-emtting el egeAnﬁlﬁ I,_E]EB
the encapsulation material 717, the light-emtting el ements can
conpletely shielded fromthe outside. It is possible to prevent the
intrusion, fromthe external, of the to substance, such as water or oxygen,
whi ch accel er atRig. 137eskietes porsanalcmmpntetrhﬁcludhhghtm@mliddlyrﬂmoﬂaaaermag'Ehus a
reliable light-emtting device can be obtained. The light-em tting device

manuf act dR P&E“Woﬁé’ép@ﬁ@@é@@%&b& kesdoerd 3P4 and |th€ghl@ sdie pessehict or
filmh f Iare n size. Therefore, it 1is

pi)srsni _b?\e/fntrl]o ngB %hg a’ﬁﬁ“‘gﬂ’gr‘%\fﬂlﬁr%ﬂ ‘&‘gé‘?@ct eristic and good reliability.
The liquid 15 qfl%’ Sizy sh@h@%lxﬁdcodﬁﬂegﬁm fdke8h 331%90\/815@39 pBfiosed as a

di splay portion Tor an electronic applrarnte I'n va i'ous

1 nci dest @10g, a bice gl PdiiTNS1032BpoatibK SRltithes DK n@@aﬂrﬁr@lbf'ear?fm&@' ments 1
to 4. 20 [Enbodiment 7] The present invention can be uséd in varidus

el ectro- @mw‘aag P@émmélsOE( and ithee likerat Thex progpet inventiont emybé applitidspl ey devi ce,
active rr%%qr?% ht-emtting device, active matrix type EC display
devi ce) resent invention can be inplenented in all of

| ect th l.ect al '
devi ce at CJ?BIW?M’?F? R Porodyéro el Bt Sogh oS gl bribiterher e are
poi nted @ukiod 3203¢an GRS focefird Sortidh 3208 "% Gperitidd Qﬁlﬁﬁfs 3004.2a H&?ﬂy”"“”t

di splay (goggl e type di Splay), a car navigation system a car

pa* sonal pomqmﬁwﬁ and thediktea bl Theipnésennint émivntcan i Applidd e bhd Eisplap poroar .
cel | ul ar ng el ectronic book or the like) and the |ike. Exanples of
t hese e shown in Figs. 13Ato 13F, 14A to 14D, and 15A to 15C. 371 4

f%gé"“?n?u? o0 o0 R0 FE s SR, e Be e byl o S5Yand ¢ ne
li ke. Th@oRiaSB0b, an AYEPSHOR 399%3? RRAL! egut ﬁreb&g H@g&%&g& ééﬂ? f43003.

Fig. 13B shows a video canera Inc ng a mal ay portion
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 contéct portion 3503, operation switches 3504, an image
receiving portion (not illustrated) and the like. The presént invention can be applied
to the display portion 3502,

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

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

30 be applied to the liquid crystal display device and another circuit forming a part of the
38 ‘




, s 3102, a voice input portion 3103, operation switches 3104, a battery
3105, an inmage receiving portion 3106 and the |ike. The present invention
can be applied to the display portion 3102. Fig. 13C shows a nohil
conput er i ncluding a main body 3201, a canera portion 3202, an il 1006
receiving portion 3203, an operation switchs 3204, a display in portion
3205 and the like. The present invention can be applied to the display
portion [BOBEtiorFequipradd3362ws a goggl e type display including a main body
3301, a display ortion 3302, an armportion 3303 and the Iike. The
present invent i%’rﬁﬁ'é’anﬁlge 14ppls adviewo skyeingi arpleagmplsr of anseeyEe ok the g. 13E

ot orr oc 19¥Elot HulPet 60Ty nEickci B T ahuckly” 458 The atefrly o
Cui tchs tpmdb 30PLEDTREI Rty FHERCON TRl DAL IPEHG, (o)

CD or tshe3802kandas80ehroughiC3808, ARIGHIGCaNTTdE BIOS A PisHLER0T, a@iﬁhﬁb’cr?mﬁ e and
carry out ganme or Internet. 20 The present invention can be applied to the
di spl ay phsplaywdedan3808;i gy phassFifftionee alath §80% land anpmofection loptical systenmi n body
3501, a diggl ay, portiagn 3502, an eye contact portion 3503, operation

swi t ches 4, THf PIRigHOn (tical, sFieB o33 it s (caBititnied ybY raat epfjcalfasteme | i ke.

The pres -0y ent. | . e | i 1o the. di splay portion 3502. 25 Fig.
1aA Shoverg 4 BEERRRIEE Tns ABRoLEE s 2myBGimerd PV BR ShtPs-ehresoor,
screen 3Gfideabfpel s lenlRdinliR P8 Baticu G il fEd A% 8Ci@PRAY BE J0rdhe
liquid crystal display device and another circuit ?orm ng a part of the
Prpj ecoi example, pneingle306E. type.g. FirdBrspasen af rexatutingphispempedinent mig! udi ng a
el n body 3701, a projection equipnent 3702, a mirror 3703, a screen 3704
and the PCRECenYRPraYidecan opHednsysinm cwsh @oameoptiopl e, @ofilth ehaving)iad

crystal dj devi a other.circuit formng a rt. of the 38 1 4 J U
506 psietort Rgehl, 3le BOHAT G ¢ Rhist difiseherhe iR T i ipitang an
exanpl e QatiBshdlvnthildtow RhrnkhEFiPLI2Cect i on equi prent 3601 and 3702 in Fig.
14A and Fig. 14B. "The projection

Further, Fig. 14D is a view showing an example of a structure of the light

15 source optical system 3801 in Fig. 14C. According to this embodiment, the light

source optiéal system 3801 is constituted by a reflector 3811, a light source 3812, lens

arrays 3813 and 3814, a polarization conversion element 3815 and a focusing lens

3816. Further, the light source optical system shown in Fig. 14D is only an example

and this example is not particularly limited thereto. For example, a person of

= 20 exccuting 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 clectro-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 3903, 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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equi pnment 3601 or 3702 is constituted by a light source optical system
3801, mrrors s 3802, and 3804 through 3806, a dichroic mrror 3803, a
prism 3807, a liquid crystal display device 3808, a phase di ffer?rzc p)lg@;te
3809 and a projection optical system 3810. The projection optical s@s\t
3810 is constituted by an optical system including a projection |ens.

Al t hough this enbodi nent shows an exanple of three plates type, this
enmbodi mendisplgy pottiopa Dz ahd#0Q3, lai netdrd dnédimnet004 oatt operaticneswafch 40065, am

exanpl e, a si ngl% plate type._ Further, person of executing this enmbodi ment
may per t#1eme 4006 4adithe like obhg pigsens jateatips gam be gpplisddptdisniay pertiens a film
havi ng a 4663'a%ﬁi46§%i on function, a filmfor adjusting a phase difference or
an IR filminan optical path shown by arrow marks in Fig. 14C. Further,
Fig. 14D is a v | a4, : e ' 5
source optical Vrgg\é\{tl%(?ng%uﬁa ?ﬁp@?g 1@&?%@%%&%?@63? EPé&g%gg%qprze’n , the
l'ight ssodispiey ppitionad103yaideniie 3R] The GResehi fnvb@ibnddancbd gppIRAlBIdigRAL, a

i ght source 3812, lens arrays 3813 and 3814, a polarization conversion

el ement IrBomrtl03. f okhgs displayeansordi@g 8o ther preeent inmentiong st advantageowpt i cal
system shown in Fi.g,, 14D is only an exanple and this exanple is not

parti cul sareytary inbife; ¢ of JATEE ?re@kgqm on gnd ds adyangrzeoes Wy be disply ¢ hi s

enbodi e V. i ide’ i..cal f. uc s an opti cal
lens, a p? ﬁ"ﬁ%‘@%‘%ﬂagg%ﬁ"rfﬁ? gt{ého(ﬁr rﬁu r?gpé%l%'?la%i@ll% %rmgrﬁﬁusti ng a phase
di fference or ams IHasfbdem uékcﬁla&i,lthghﬁangetﬁfCﬁplﬂ?fngCﬁJe_ gﬁ&%&%ﬁiﬂ%@g ,
according to the projectors shown in Fig. 14, there is shown a case of

gg ng ® texdmeselys svide angpis aipliciblo-topilectminicd eqiipmentindf all heafigile dfheappl yi ng
a” 25 reflection type el ectro-optical device and a light-enitting device
are not i9¢GEORICEWEPMent pf thespresan jpventionFan baimplpmented hy fieglyrepmzbined n body
3901, a s . ian 390 n audi o i nput portion 3903, a display
portion 3 3‘2&‘%#“@%%?&{3%%9%&@%#%é%%gos, an antenna 3906 and the |ike.
The present invention can be applied to display portion 3904. 30 Fig. 15B
shows a portable book (electronic book) including a main body 4001, 39 1 4
J U L 200Emhodphent 8porti ons 4002 and 4003, a record nedi um 4004, an

operation switch 4005, an antenna 4006 and the |like. The present invention
can beappl i ed lndhigi aphesimensy inegibod for reflecting the laser beam irradiated to the

substrate by a reflecting plate and again irradiating the laser beam to the substrate will

(i

be explained by using Fig. 20.
In Fig. 20, a substrate 200, laser beams 220a, 220b, reflected lights 230a,
230b, a first reflecting plate 240 and a second reflecting plate 250 are shown. Further,
= 20 reference numerals 106, 107 and 108 designate moving directions of the substrate. |
The laser beam 220a is incident to the substrate and is then transmitted
through the substrate and is reflected on the first reflecting plate 240 and is again
incident 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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4002 and 4003. Fig. 15C shows a display including a main body 4101, a
support base 4102, a s display portion 4103 and the |ike. The present

i nvention can be applied to display portion 4103. The display according to
the present invention is advantageous particularly in the case ¢f Jyanwe
screen formation and is advantageous in the display having a di agonal

| ength of 10 inch or nore (particularly, 30 inch or nore). As has been
described, the Tangd tie gppl Yasey btaas pree reqdiatedve id arbsirste byousiug tierel y

wi de and is applicable to electronic equipnent of all the fields. The

el ect roni ‘@ﬂﬁ%fmgpi?lf@ﬁ% the refiseted dighsraf thmlﬂé‘ﬁtheéws@am bpelsp effeetivsht wilizeg. freel y

this. embomreitee Eroebhticl F5proved B s Bophearss @ b SRCIRTLAMAHERYt ot he
subst r at epfyhe Iﬁeﬁé Eilsir 0k Y @étﬁlsae?ﬂbcmgw 1@{;&%&%@ bt gg 'HeRhidgm L0 the

substrate w1’ be explalned by usin a ate 200,

| aser bearsing?@0el 1:320hght fs6iilces; t qudréﬁhtvﬁhe%%ﬁﬂaser%g&hs a dveflappetigh HRCT i Ng
pl ate 240 and a second reflecting pl ate 250 are shown. Further, 20

refer encelmﬂdmdasklbstmthel@mdasbrh@BtMmegnatlm atsorised. di rections of the
substrate. Theh‘:n P’%’a 220a s incident tq the substrate and |s t hen
transnmitted &’Qﬁne gdimpntt thst @ﬂﬁﬁ'&lg é’h\t“eflﬁ cexapgedhin paealle] pgth ther | ecting

pl ate 24 t stra This. |l aser beamis -
descri be uggﬁt%ﬁu?%%gge als'a% agg%lg ‘V [BRY iio e hsu3%0a is reflected
by the second rpfik @ﬁibbﬂﬂld%'t Q0P bk Riséd HBRbEARRR! T fFY] ORoweverSWibd ?ﬁe' y, the
I aser beam 220b is incident to the substrate and is then transmtted

ough tlager debst osaillafedairdmi ener lnédrdighe dotnye tih dividedsind edell e tplingl plsat e 240
‘ the substrate direction, This | aser beamis descri bed as refl ected
i ght 230tsamnigiy f&@%sfsalwéhwh%dlswm fpmythe puhsratsdel thweﬂmlngpﬂatmsrqq@dl | ens,

(1, 2020 e B T SRS ko af s bt DG 1o
LI, SRt vl ) Bl BRI, oo
r ef | ect edsubitgphé, sheofanidlasdraight sdaemagbialieusidso ef fectively utilized.
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, 21l1c, 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 inproved and the | aser beans can be efficiently
irradiated. Further, in the construction of this enbodinent, interference
can be al so prevented by s using plural |aser |ight sources. Fbmegﬁgu gn
no | aser beans are overlapped in the irradiated substrate, the s * ser
| i ght source nmay be also used. In this enbodinment, the reflecting plate is
arranged in parallel with the substrate, but nmay be also slantingly
arranged wifletted dighe@4¢.0 Tirelssertbsdanaeld Minsicabeslienibsgae o 4By i N
enbodinents 1 to 7. However, when the (o |aser beamoscillated from one
| aser |i ghanseytied dirpugtythy; swbstraipaandsisareBlectpd on dhe reflseting ipbiter2]3 jand iis
necessary_that the distance from.the supstrate tq the reflecting plate is
equal t 0”& i€ '%PEEO ﬁﬁe?ﬁ'%?%e'h 18 erag‘??&hégr E%que@?grﬁﬂeﬁ?gllﬂgt $14der beam
to preve i verl.apped in
Mhe 1aQL 8R! ﬁ@ﬁﬁablmﬁ\g:\é&red b%ﬁ@c rrc%r%ﬁ][elrenp ?ﬁé‘ﬁoﬂt{%, %8 a8 1§ 89

the irradi ated substrate, sane-| ase sour ce nm Used. is

[ Enbodi sreathbstlimeitstnics 3 TERMIATRG the BmbBERRMAt 10the! RIS@AL 1i1thdvEE ahdTkd Peam
irradiated to the substrate by the reflecting plate and again irradiating

t he | aserlapesdwamean he irsadigted tit the emiidelsubstratodfabai ned by using Fig. 21. 20 In

Fig. 21, a subsjrate, 212, %iser beanms 211a, 211b, 211c, 211d, reflected
lights 214a, 214#s, 3h e plyrah dassr feams arq isadiated 0 theesubstratarly usinguthe

Ref er enc 1 desi gnat e noyi ng directions,.of the
Saber 1 ar e s Oretiba 1 il ine FRLARS iR Ve Ao CHEGE A ARuEY, 1o
transnmi t t'Ekkrefold, Qh@0 i$ {a ' e : re i ng
plate 213 arﬁ::l IS agaig?]ﬁier%ci dgltr??e& %gd?%@%dﬁgr gu sSt%te% %?@ﬁyégrééﬁ g'am i's
Eﬂ—'e'Ecr i e dbwther,éh It tadtrhetipnt of2Ahibembdiémbsts Biterheaite 234 be iafsol preve@dtbyt o t he

Substrate and js_then transmitted through the substrate, and is reflected
on the r SRRl Iaspnlight sourcesd Hewesgai whenmsi lasenbearos ateeoverlbppeddn ¢he Thi s

A e R A NN L ST R UL SN
the substrate, nie LBOARIGHECie R IR BLfe 3 ipdhied o LGB! PR ccieo
li ght 214mbstfhe buasey bbakmsBhiitgly ariafgdddeni rdspect hethe 4hsddaii € and is then
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.

R

‘[Effect of the Invention]
The following basic meaningful p.roperties can be obtained by adopting the
construction of the present invention.
25 (a) It is a simple method conforming to the conventional manufacturing
process of the TFT.
(b) It is possible to irradiate the laser beam having the same energy

distribution on the irradiating face.

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

30 the large area substrate.
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transmtted through the substrate, and is reflected on the reflecting plate
213 and is again incident to the substrate. This | aser beamis described
as reflected |ight 214d. The laser beamis suitably processed bVégUFZWﬁ
cylindrical lens, the isolator, etc. as in the s enbodinents 1 to 3.

Simlar to the enbodinent 1, the substrate is noved and the |[|aser beam can
be irradiated to the entire substrate face. Thus, if the plural |aser beans
are irradiated (d It sgpossiblstte domn bsemixondudtorefilnn hitiag hicngtad lgadir losé e
reflectedIJiﬂﬁts of th% | aser beans can be also effectively utilized.
Ther ef or e FrJRGAMEYSHs | nproved and the | aser beams can be efficiently

irradiated. ro F ol t gnstructiagn of this enbodi nent,

i nterference ca@J t%%gplstlghgpe%glﬁ %téonogyﬁlfs%epqd&f‘%ltﬁgqsaé‘éf' SPHFAnduciar ces.
However, aher éhrbRsfd bBea ; L apped it i ry:adiated. substrat e,
t he sane Iaseraﬂight SOE$C§§égga%gﬁgﬁgogﬁgeghﬂ?hgﬁﬁ?&‘%ﬁgéﬁfﬁgﬁ%iqﬁ%e

ref | ects ngnprbedneents obopantipdclareciaisttd ehd wiliability ef tiruRaliédidactoPdtviedy be
also slantingly arranged with respect to the substrate. is This enbodi nent
can be us®d herfedinsddi &, a redyction ingpanngactureicest of ltlee schsiswriubieardvdeci | | at ed
fromone | aser l.ight source is divided and used as plural |aser beans, it
i's necess%@é’f'ﬂP%?he di stance fromthe substrate to the reflecting plate
is equal to or greater than the half of a coherence length of the |aser
beamto prevent interference. However, when no | aser beans are overl apped
inthe irradiated 20 substrate, the sanme |aser |ight source nmay be al so
used. [Effect of the Invention] The foll ow ng basic neaningful properties
£an be obtained by adopting the construction of the present invention. 25
(d) It is a sinple nethod conformng to the conventional manufacturing
process of the TFT. (b) It is possible to irradiate the |aser beam having
the sanme energy distribution on the irradiating face. (c) Throughput can
be inmproved. This is particularly effective in the case of 30 the large
area substrate. 42 1 4 J UL 2006 (d) It is possible to forma

sem conductor filmhaving a crystal grain close to

-\M/;

43



that of a nonocrystal. (e) In addition to satisfaction of the above

advant ages, in a sem conductor device represented by an active nmatrix type
liquid crystal display device, the s inprovenents of operating 14JUL2%E
characteristics and reliability of the sem conductor device can be
realized. Further, a reduction in manufacture cost of the sem conductor
device can be realized. 43 1 4 J UL 2006 VHAT IS CLAIMED IS: 1. A | aser

i rradi atwmﬁﬁgfﬁlm&g ng: 5 a laser; nmeans for dividing a | aser beam

emtted from aser 1nto a plurality of |aser beans; an irradiating
face over a substrate slantingly arranged with respect to the plurality of
| aser beans; 1? neans, for formng the shapes of the plurality of |aser
beanms on t he 4 FSSirradiaHBS flgldee COPIEENG| | i pti cal shape or a rectangul ar
shapg, and,;qgragns for noving irradiating positions of the plurality of |aser
beans on the irradiating face in a first direction and a direction reverse
to the firsteank featividing ahaber beam regnittéd fionr dki lasdrrgtop® pluralitysofdbsdrhe

pl ural i tlf/ of | aser beans on the irradiating 15 face in a second position;
wher ei n 1*A%dent angles 0 of the plurality of |aser beams to the

) di ati ; . @S] th
irradi atingy i@aaeatﬁa@lqéacé &ee]gafsu’sst&&e §§ﬁﬁr%fl3ya1@ar?gted %ﬁ%gﬁ%‘( fo tﬁg%)hile@k e

widths of the plurality o aser beans dre set to W t he ess of
the 20 ofldsstbenrnss;is set to d. 2. A laser irradiating device according to

claim 1, wherei he .means. for diyvidin t | aser beam.has. beam

cori Pt or ! R WISlE ARSE o B o e SR 0% P B diefod Bohe e
t he rreaﬂﬁaﬁ@nipﬁeﬂrghﬁ;ggortmc@ﬁgﬂﬂ%h e:ah@ plurality of |aser beanms on the
irradiating face in an elliptical shape or a rectangular shape has a

convex | engeass &y meyingcitadiaiing  positioas qif athe rpjurality of Taser 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
15  face in a second position;
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 the
20  substrate is set to d.

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

the laser beam has a beam splitter,
25 3. A laser irradiating device according to claim 1, wherein the means for 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

30  irradiating positions of the plurality of laser beams on the irradiating face is a stage.
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4. A laser irradiating device according to claim1, wherein the neans for
nmoving 30 irradiating positions of the plurality of |aser beans on the
irradiating face is a stage. 44 1 4 J UL 2006 5. A |laser irrad|1a4t 197006
device according to claim1, wherein the Iaser is a solid | aser 11

continuous _oscillation or pulse oscillation. 6. A laser irradiating device
accordi ng Po ‘laserirediafng deyiRe pererding iy claign é)sn‘éh"é?m the laperin splidlgsersel ect ed

froma YAGoh@S®lus Ogcﬂ?}{% dr?ﬁ%@os@lll&@(ﬁl | aser, a YA1Q3 |aser, a glass |aser,
a ruby |aser, an al exandri l'aser and a Ti:sapphire |aser of continuous

oscillation or pulse oscillation. 7. A laser irradiating device according
to claim1l

IS on | Kkinds selected from an
Ar | aser aﬁdvgel?@rer lgg‘gfﬂm%ae‘ﬂ“f E et grtacﬁjfﬂﬁp hw g%r\f/' @’eil@?ﬁlirl? SHGT neans
for g r aelival kitds Selpbibd &ohi ¥ YOG 1ARET VO Hagt, %YLFQL%r taOY@ﬂlog Idadihat i ng
face over a substrate; 15 an isol ator; means for forni ng the shapes of the

plurali tglﬁ%f asesserulielaser, on aleraniride disar ey af Eitsepphiine laseredf] doptiimecals shape or
“a rect an(%g ?E?’gglgﬁﬁ% &Qﬂlagggns for noving irradiating positions of the

plurality eans on the irradiating face in a first direction and
a dlrectlon reverse to the first direction, and 20 noving the irradiating
positions of the plurality of |aser beans on the irradiating face in a
second di rdctf dﬁserdﬂ'ﬂdlﬁm device pecosding dpidgimof, Whewsin hedater 46 enefrt ted from

one g ”gplf?xral PinHE QAIT&M&“%%J@%E‘“&Q@%W% roma group consisting of a

YAG | as a YWV [aser ser 3 | aser, a glass laser, a ruby
| aser, an al exandride |laser and a Ti:sapphire laser, an 25 Ar |aser, and a
' | aser |rra|at|n devi ce accordlngto claim 8, wherein the

Kr | aser. g }9'1
means for for e redieting 45EEe CAMPEYNE | ural ity of | aser beams on the
i rradiatingheh@SRr macmn@uluﬁltahgaéf 18522 BEarRé slalﬁlﬂgg%a&ﬂgﬂhaaume@ob&s a

convex lens, a cylindrical lens, or a grating | aser irradiating
devi ce aﬁ:%JbB‘mtng to claim8, wherein the neans for novi ng

15 an isolator;
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, and
wherein the plurality of laser beams are emitted from one kind or plural kinds of
laser selected from a group consisting of a YAG laser, a YVO; laser, a YLF laser, a

YAIOQs; laser, a glass laser, a ruby laser, an alexandride laser and a Ti:sapphire laser, an
25  Arlaser, and a Kr laser.

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 shape or
a rectangular shape has a convex lens, a cylindrical lens, or a grating.
30
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.
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irradiating positions of the plurality of |aser beans on the irradiating
face is a stage. 45 14JUL2006 11. A laser irradiating device according to
claim8, wherein the laser is a solid laser of continuous oscil I1a1} Bm—nmﬁbr
pul se oscillation. 12. A laser irradiating device conprising: 5'a
plurality of sers; .an irradiating face over a substrate slantingly
arranged wgghi‘ﬁl%b’é@fhaﬁlﬁgéleﬂ%?%ﬂof‘g%@ﬁ0131%§e‘f"h%‘é‘aﬁ%‘? lapgrana s¢ligh1ap@r i ng t he

shapes aft cbfinlbabihiorth shASGEgATe on the irradiating face in an

el l'iptical shape or a rectangul ar shape; and 10 neans for noving

irradiating positions of the plurality of |aser beans on the 20
irradiati ng Ifgcie inaﬁ.ft.ir t direction and a direction reverse to the first
direction, Tarfd PSFoHARRIPRLAEYIFT SANBESR positions of the plurality of |aser
beang on t heniralitgdifadstRg face in a second direction; wherein incident
angles 0 of the plurality of |aser beans to the irradiating face are 15
t he same opngzadiding faceovnr esibitaty stentingtiearranged withtrbspeeiftoapdurplityraf] i ty of
| aser bzg%gbg&g .set to Wand the thickness of the substrate is set to d.
aser

20 13. Yrradiati ng device according to claim 12, wherein the neans

for form ngeahdfor Shming tiaf shape dflth plurdlity of lak@trhmb oAk AR fidkadi at i ng
face in an elliptical shape or a rectangul ar shape has a convex lens, a

cyl i ndrii8&n ellitisal hapgorg weetapgulanshapgs andser i rradi ati ng devi ce according to
cl aifp 12, ek b ; ' i i At it f the

pl urgs] ity \3’&%{1 asdgr egggﬁg%a{l%ep (?Er?t‘r{%rg?%ft @gf 1%@% (ﬁfsla%ggg glgg .Oh%gé 2 | aser

i rradi atitmadiatiey ife iacx firdidigctian ahdiiandid2tionvereesentotthe firgshrection,angdol i d

| aser of canti,nuous. oscillation or pulse oscillation. 30 16, A | aser
i rradi atPRYEHRA E@%ﬁ%m?lﬁgnwf @Fa%'?wﬁtzo SFHY ﬂ%ﬂreaﬁgréglaflggéafe or
plural khndscsiRl @fbashfroma YAG |aser, a YVO4 laser, a YLF |aser, a YAL(B

| aser, a glass laser, a ruby |aser, an alexandride |laser and a Ti:sapphire
| aser of caderciuteslenbanglés dtof dre prrality eflass biehthaitd i irradiating face are

15  the same or satisfy
¢ = 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.

20 13. A laser irradiating device according to ¢laim 12, wherein the means for 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.

14. A laser irradiating device according to claim 12, wherein the means for moving

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

15. A laser irradiating device according to claim 12, wherein the laser is a solid

laser of continuous oscillation or pulse oscillation.

30 16. A laser irradiating device according to claim 12, wherein the laser is one or
plural kinds selected from a YAG laser, a YVOyq laser, a YLF laser, a YA1O; 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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46 1 4 JUL 2006 17. A laser irradiating device according to claim12,
wherein the laser is one or plural kinds selected froman Ar |aser and a
Kr laser. 5 18. A laser irradiating device conprising: a |laser; {1a hgami
splitter for dividing a | aser beamemtted fromthe laser into a plurality
of laser beans; an irradiating face over a substrate slantingly arranged
wWth respect to the plurality 10 of |aser beans; a plurality of |enses

form ng tha7sRARes ikkdikii BEHEALLNAIRL b A PRAMRAR thd\fuser /G G 1 N0 Face

in an elliptical shape or rect angul shape; "and a stage for noving

i rradi atplngl piods sélerted tromtdneAplbsar ahd a\Krdfisek.aser beans on the irradiating
face. 15 19. A laser irradiating device according to claim 18, wherein the
| aser is a solid |l|aser of continuous oscillation or pulse oscillation. 20.

A laser irngdhaddeniradaiinglces 06pRdns0 cl aim 18, wherein the laser is one
or 20 plural kinds selected froma YAG | aser, a YV |aser, a YLF laser, a
YA1C3 Iasela,lasﬁr;gl ass laser, a ruby laser, an alexandride |aser and a

Ti: hi : illat.i I illatji.on..21. A
asor 1 v adiaen e, RRAAE Ao Yol AT o RHOREr RGP FALEToG < one o

25 pl ur dlasdtibagias;sel ected froman Ar |laser and a Kr |aser. 22. A |aser
irradiating nethod conprising; formng the shapes of a plurality of |aser
beans on- af! RGN 2ReOTHASUOVEMe slantpaly epraged; witharespact tpthepliralityape or a
rect gnoubMises Bapss: by an optical system 30 irradiating the plurality of

| aser beanms slanti'ngly to the irradiating face while the irradiating face

is noved i@ @ufalitys bf déensec foronng di¢ eliapes oédhaplugitwhifl lesdr eamsradilat i ng face
i oot T rtalighie plce i n SpEEH ' Ribe TR ellhglat Shapet g 211 "9 face 1 @ second
a stage for moving irradiating positions of the plurality of laser beams on the
irradiating face.
15
19. A laser irradiating device according to claim 18, wherein the laser is a solid

laser of continuous oscillation or pulse oscillation.

20. A laser irradiating device according to claim 18, wherein the laser is one or
20  plural kinds selected from a YAG laser, a YVO4 laser, a YLF laser, a YA103 laser, a

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

oscillation or pulse oscillation.

21. A laser irradiating device according to claim 18, wherein the laser is one or

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

22. A laser irradiating method comprising:
forming the shapes of a plurality of laser beams on an irradiating face over a
substrate in an elliptical shape or a rectangular shape by an optical system;
30 irradiating the plurality of laser beams slantingly to the irradiating face while the
irradiating face is moved in a first direction;
after irradiating while the irradiating face is moved in the first direction, moving

the irradiating face in a second direction; and
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1 4 JUL 2006 after noving the irradiating face in the second direction,
irradiating the plurality of |aser beans while the irradiating faffJiJLsZﬂﬁﬁ
noved in a direction reverse to the first direction. 5 23. A |lase

irradi ating nmethod according to claim22, wherein a convex lens, a
cylindrical .l ens,, or, a grating is used as_the optical system 24. A |laser

i ?/r adi at i nGﬂWéPﬂB‘Bgélfﬁ:‘S'%é}aﬁag gredn issesond dipestienimagiating thealyeltysf | aser
beams arigs el avRite LM AiRRL fod 38 Hovel i&oz{"tcﬁr@é{fﬁlﬁs 98L It ahd gfgor pul se
oscillation. 10 25. A laser i1rradiating nethod according to claim 22,

wher ei n ditestiph.ural ity of |aser beans are oscillated fromone or plural

ki nds selected froma YAG | aser, a YY) |aser, a YLF laser, a YALO® | aser,
a glass laser, a ruby laser, an alexandride |aser and a Ti:sapphire |aser

of canti NuUQYSA aggr litradib@iy @fcttivdl §&0ﬂ§1§% kd dlaiiR2, Whefln 2 cdrReRMeds! hadi ating
met hod according to claim22, wherein the plurality of laser beans are
osci | | at@dnfirieahlanscoray grpling iglused ardbe opliead syaterhr om an Ar | aser and a Kr

| aser. 27. A laser irradiating nethod conprising: 20 form ng the shapes of
a plurality of laser beans on an irradiating face over a substrate in an
el |'i ptical 28hapssepiradidtidgtradbod atcosdia@ey E¥inaD2,0pfidréialthSyiatAiy ofdagsrei n t he
substrate is arran?ed sl ant i nq?l y with respect to the plurality of |aser
beans; i95eHdiaER $seulatedom asalid ldpersrf qontimpous eagitlatign; qr eulspeseillatioa ati ng f ace
is nmgved in a first direction wherein the plurality of laser beans are
irradiated at the sane incident angle 25 0 or an incident angle O

sati sfyi ng26. 2 laseesrad{atihg Rethodvneordihe toréldinh 22, 0fhdréie thd pluadlity yf akerl aser

beans are set to t he thickness of the _substra is set to d; noving
Che r r dAFee et B ok ot Qb R Frelsied P S0 AG Rt a0 Vigh oA
plural ity vofF la8&eh VRS 138k, | L olabiCldsed adhuBl 118G f ACRekdRRY 5ket And a
direction reverse to the first direction. 48 1°4 JUL 2006

Ti:sapphire laser of continuous oscillation or pulse oscillation.

15
26. A laser irradiating method according to claim 22, wherein the plurality of laser
beams are oscillated from one or plural kinds selected from an Ar laser and a Kr laser.
27. A laser irradiating method comprising:
20 forming the shapes of a plurality of laser beams on an irradiating face over a

substrate in an elliptical shape or a rectangular shape by an optical system, wherein the
substrate is arranged slantingly with respect to the plurality of laser beams;
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
25  ¢oranincident 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;
moving the irradiating face in a second direction; and
30 irradiating the plurality of laser beams while the irradiating face is moved in a

direction reverse to the first direction.
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28. A laser irradiating nmethod according to claim 27, wherein a convex
lens, a cylindrical lens, or a grating is used as the optical sy tf?] ﬁ]&(}
A laser irradiating nmethod according to claim 27, wherein the plura Wy

| aser 5 beans are oscillated froma solid |aser of continuous oscillation
or pulse oscillation. 30. Alaser irradiating nmethod according to claim 27,
wher ei n t héSpidpsriifrpdighing meghod prearding te clm 37, avhegein rorenyse 191s. Bl ur al

ki nds Sez%ﬁﬁﬁﬁgalflérﬁ{%aa%gf? f%su‘ééda ﬁ}g gi ﬁfa'sea YLF | aser, a YAL®B | aser,

a gl ass laser an a exa r and a 10 Ti:sapphire
| aser of continuous OSCI||atI0n or pulse oscillation. 31. A |laser
i iati hod. accor di n claj.m 27, wherein the plur I|t of | aser

d
Ibreglﬁsl 2'; Iengggtl?sﬁf Eﬂc‘{adﬂi’é’&rﬁ%gé‘g?ccﬁf iRg o Way 7 cwhegin dee Pl ]RPGI'I aser and

-a Kr g asg@lamshpe Sillafed ﬁérﬁra sbfid %é@éﬂ d&ﬁnﬁ%ﬂg%gcﬁﬁmrdr?uﬁgosélﬁﬁtfﬂnng the
shapes of a plurality of laser beams on an irradiating face over a

substrate in an elli pt| cal shape or a rectangul ar shape by an opti cal

Y aai bt g0 A RATIB PRgRed ddboRlins B Fam 27 iguaans ARl PELBS ¢ ect on:

20 af t erbdatisagd adcil@edMibmnt BE piurildghdtseRetell Fomn wmya@@!r bV OEIabd St
direction,_irradiatin plurality of |aser beans while the irradiating face

i s moved iY-Falager écYAgﬁs Aesgbras glasplaseie a fuby Jaseyi aeelekandrida desenpnda
irr aﬁ’)' at'h gml'el lgsér%?cbﬁt[r@}q{l@&cﬂ%goﬁ%? Rul%c? (r)ré)cll?a%onn the direction reverse to

first dire at’l ace i'n a second direction. 25 33.
A |l aser irradiati ng rret hod according to claim 32, wherein a convex lens, a

cylindrical ngri gratlﬂg is used as the op tical system 34. A | aser
i rradiating ‘F?GEI TEpdiating; g hedacoordipg ?Zda%%?ae‘i"]?\ef?lﬁéh‘bplﬂf"’élltﬁ’ pilaggr | aser

30 beansy@apg a&s@gchia@é@ﬂo&l o8RRI ds%évéae@hoﬁp@%%fgtégﬁnaawMF' on or

pul se oscillation. | aser I rradi ati ng net Ing to claim32,
wherein the pl urallty of | aser beans are oscillated fromone or plural

ki nds. sel eggeﬂlfro AG I sed;;i a YYO4 | aser, 49 14 JUL 2006 a YLF | aser,
a YATOB Y %Feléﬂ llﬂgélé TR er . an al exandride |aser and a

Ti: sapphl I GorhiBBE thed khRO I N PRSI RS ! Thddr | AR orPHh $8afEEld ERLI AR a
substrate in an elliptical shape or a rectangular shape by an optical system;
irradiating the plurality of laser beams slantingly to the irradiating face while the
irradiating face is moved in a first direction;

20 after irradiating while the irradiating face is moved in the first direction, irradiating
plurality of laser beams while the irradiating face is moved in a direction revérse to the
first direction; and

after irradiating while the irradiating face is moved in the direction reverse to first
direction, moving the irradiating face in a second direction. |

25

33. A laser irradiating method according to claim 32, wherein a convex lens, a

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

34. A laser irradiating method according to claim 32, wherein the plurality of laser

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

35. A laser irradiating method according to claim 32, wherein the plurality of laser

beams are oscillated from one or plural kinds selected from a YAG laser, a YVO4 laser,
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36. A laser irradiating nmethod according to claim32, wherein the plurality
of laser 5 beans are oscillated fromone or plural kinds selected fr n
Ar laser and a Kr laser. 37. A laser irradiating method conpri si nd:llfjgﬁpﬁ‘hg
t he shapes of a plurality of |aser beans on an irradi ating face over a

Ssubstrate.j n ellinpti shape or, a rectangul ar shape hy an opti cal
system ?/\ﬂ[‘ efaﬁert ﬁé’%@ﬁ%ﬁ& P %ssilgse&r ?I&héjgﬁﬁeél %?lpf@d}?dwl%sﬁr PBdPect to
t he pl urgddapynied la!;q?«%%?ﬁtﬁﬁﬁﬁé os!cﬂfa?igh_%}bgl@e bigudlyral ity of laser beams

while the irradiating face is noved ina first direction wherein the
plurality of |aser beans are irradiated at the sane incident angle O or an

i nci dent angl atisfyin aresin(W/2 wh the wi dihs of the
plurality gg ' 1?611%38?1 aedzan%l gareétgg(g?c%o{)‘ﬁw &@amgﬁtﬁ%ﬁﬁzg%PWd%épa§‘?5bst rate
IS set tieathis ard 6iliabdd BgmloRe opplutalkidd selbcted $®m HEAMRs@ anl AK 1Ak dent angl e
O while the irradiating face I1s noved in a direction reverse to the first

direction; and noving the irradiating face in a second direction. 20 38. A
| aser irradhraji ' claim 37, wherein a convex lens, a
cylindri casvl%%%,gr%}r%hg%gfgg%ﬁ%ﬂog%ﬁégﬁ' as the optical system 39. A |aser

i rradi at i ndormehg ke skapes dif g plugality aiftae?, bealera an iRgdigdy &cetovepfa 25

| aser bgsg’gs are oscﬂ.l llated froma solid | aser of continuous oscillation or
pul se SiFate i1 ghellinical ghars s Testangulasshers heamerticalostem meten theai m 37,
wher &) 1 RSk 1 dMab¥d QhnireRPS1in PEAES (815 S Ly one or plural

ki nds sel ected froméa YAG Iggzer, aﬁYV&)%h% asnl'éJrO?tlgsng aser, a YAL 8

| aser, a gliz@batingsthe plusality oy ldserslramsavhibd the snaiidtihe fhasismaved ima fifst: sapphire

| aser of ;.coptinyous Qsci,l | ati or .pul se asci.llatiqn. 50,1 .4 J U 2006 41.
A | aser ‘PF‘?Q&?&’ Niich ﬁ?&ﬂ%‘bf&ﬁﬁc@g?w hga%af& 1&’?@?@3,“ éagﬁeﬁn?la@’tﬁp ality of
| aser be@r&aﬁﬁ@im@hﬁga?e@tﬁs one or plural kinds selected froman Ar
| aser and a Kr |aser. 42. Alaser irradiating nethod conprising:

¢ 2 arcsin(W / 2d)

15 when the widths of the plurality of laser beams are set to W and the thickness of the
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
moving the irradiating face in a second direction.
20
38. A laser irradiating method according to claim 37, wherein a convex lens, a

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

39. A laser irradiating method according to claim 37, wherein the plurality of
25  laser beams are oscillated from a solid laser of continuous oscillation or pulse

oscillation.

40. A laser irradiating method according to claim 37, wherein the plurality of
laser beams are oscillated from one or plural kinds selected from a YAG laser, a YVOq
30  laser, a YLF laser, a YA1O; 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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form ng the shapes of a plurality of
substrate in an elliptical

over a
optical system wherein the

| aser beans on an irradiating face
shape or a rectangul ar shape by an
substrate is arranged slantingly wtH & $HpBtk

to the plurality of
while the irradiating face is noved.
accordi ng cla

t
0124100 o O B8 R e

accordlng to

| aser beans irradiating

the plurality of |aser beans
10 43. A laser irradiating nethod

Ankaser irrgdating lﬁe&mé@ﬁ%shngémlana 3Tecyhesar the alurplehiof or a

spleh & Hond b

Iaser

gifas

AL AL TRE 0O

ans are

OSC|IIaﬂw¢rfron1a solid | aser of contlnuous OSCI||atI0n or pul se
oscillation. 45. A laser irradiating nmethod according to claim42, wherein
the plurality of |aser beans are oscillated fromone or plural kinds

sel egted fppm a X’G}%ér"i’r‘fﬁﬁatl xx&%dl:@}ﬁﬁﬁsmga YLF laser, a YAIQB |aser, a

gl ass laser, a ruby laser, an al exandride laser and a 20 Ti: sapphlre | aser
of conti nubuming did stepeont @r plptdlise of daser [batinown alﬁlrra&hzita:geface ovaidizat i ng

th d 42, wh th I [ b
P RS s i Mrpiior h P e S Pttt o Sherelien R ©
| aser.

Zobdtrate B Ar8Ed blah@ehl At eBRich @Athe PMRES JTdaset Béa&ﬂlmramﬁn hapes of -
a plurality of |aser beams on an irradiating faCe over substrafte in an
el i pti ¢he Plrditeoblase beams ahga e irgiiafiag Fgednmoprd. cal syst em wherein the
subsfyrate is arranged slantingly with respect to the plurality of |aser
beans irradiating the plurality of |aser beans while noving the irradiating
face 30 vx/néB %ﬂaﬁehénﬁ1ﬁtﬁ@ iethodf adcagiig e alatin a2 whigtdih @dednvexni@ngaki nd or

pl ur al P 3 | aser selected froma grouP consisting of a YAG | aser, a
Yvo4 Ias‘é( ricay|eps, of degrating 1s wped asghe gpiigal sygiegl.ass | aser, a ruby |aser, an
alexandrlde | aser and a Ti:sapphire laser, an Ar laser, and a Kr laser. 51
14 JUL 2006 | 48. A laser irradiating rret hod according to claim47,

wher ei n a é-ém‘\ldﬁseﬂ eradijatiag nmqﬂhddmtrcbxda’arhg foerigim 42, veheggimthengjuiadityusdseans t he

opti tem 4 S ad| accor di to.claima7,
V\Eer Sfelﬂsﬁll afeéébcfmlaégfé‘gf vgpaoggleqtqopg QHEEPWK%IOQOI id laser
pul se OSCI | I ation.

of contl nuous oscillation or

45. A laser irradiating method according to claim 42, wherein the plurality of laser
beams are oscillated from one or plural kinds selected from a YAG laser, a YVOy laser,
a YLF laser, a YA1O; laser, a glass laser, a ruby laser, an alexandride laser and a
20  Ti:sapphire laser of continuous oscillation or pulse oscillation.

46. A laser irradiating method according to claim 42, wherein the plurality of laser
beams are oscillated from one or plural kinds selected from an Ar laser and a Kr laser.
25 47. A laser irradiating method comprising:

forming the shapes of a plurality of laser beams on an irradiating face over a
substrate in an elliptical shape or a rectangular shape by an optical system, wherein the
substrate is arranged slantingly with respect to the plurality of laser beams

irradiating the plurality of laser beams while moving fhe irradiating face
30 wherein the plurality of laser beams are emitted from one kind or plural kinds of
laser selected from a group consisting of a YAG laser, a YVOy laser, a YLF laser, a
YAI1OQ; laser, a glass laser, a ruby laser, an alexandride laser and a Ti:sapphire laser, an
Ar laser, and a Kr laser.
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50. A laser irradiating nethod according to claim47, wherein the plurality
of |laser beans are oscillated fromone or plural kinds selected froma YAG
laser, a YVO4 laser, a YLF laser, a YAL®B laser, a glass |laser,sa {jubpgg

| aser, an al exandride |aser and a 10 Ti: sapphire | aser of cont“ nuous
oscillation or pulse oscillation. 51. A laser irradiating nmethod according
to cl aiTm 4°#8. Hrlasesiipadipéng methad; asporting 4 elaim s vghesgie apeuivex densd af r om one

or plur k| | ect ed. I a Kr laser. 15 52. A
manuf ac?éaﬁlﬁﬁlg%n%%%bﬁ%ﬁgtéﬁégﬁsgd(;%%gtogﬁﬁgS ICe conprising: formng a

sem conductor filmover an insulating surface; formng the shapes of a
plurality ductor filmin an_ el]]jptical

b h i |
shape or a%éﬁ%ﬁéwaﬁ%@g%&ﬂ@aéﬁ? %1% f‘g‘gﬁmbf%p"élﬁﬁrelprﬂ?f‘aﬁuﬁll%ﬁf ]laFF'é
pl ural i theaffs abASRI11aRRINEN 35818 1R o doRtikiRfas %%ﬁlﬁ%g#ﬂélgé_ogéih ofnile 20 the

sem conductor filmis noved in a first direction; irradiating while
the sem conductor filmis noved in the first direction, noving the

sem conduct.gr,filmin.a secaond, direction;, and_ after. vi.,ng.t he

sem conducrgrAtsehi-Ridfnd SERis bbcurfibe & nt F e TP RRAY B 651 iy o

| aser bepsmswhd dRilldhR1 BaH1086 BF PRk Al kidds! sBlebRd TOUES YIAG fistl h8OIDPAsdrever se to
25 the first direction. 30 53. A manufacturing nethod of "a sem conduct or

devi ce atddFdlamy, oY A1 Q5 hassr, a glapetasetn at by paser,cdni alpxankridedaser bedips ar e
oscijd at i f ntin -0scillation or | se
S '40 ﬁdsai)ﬁlﬁ% Ig%§§g:g§}tg1c§§sr OS%IIIa?nig{l RIE) Hﬁ’lgft;] cs)sacﬂgaz I : pu’ s

oscil'lation uring Mconduct or devi ce accor di ng
to claim52, wherein the |aser beans are oscillated fromone or plural
ki nds selected froma. YAG |aser, a YV |laser, a YLF |aser, a YALO3 |aser,

a glass | asers 1%?‘3‘_5 i3tiggapethegaccarding tuslpigedT.akareindee plumlitsablsbitre | aser
of cont i fuipSrOSE]Hati QA oRE opgngﬁﬁ kﬂﬁ@'sag&%a fOm ﬁﬁlgéer%ﬂha%&%seﬁfl A

manuf acturing nethod of a sem uctor device according to claimb52,
wherein the | aser beans are oscillated fromone or plural kinds sel ected

fr omgan A 52.I g%%{nu%%lq_m%ggethgf gtr a se?niconductor device comprising:

forming a semiconductor film over an insulating surface;

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

irradiating the plurality of laser beams slantingly to the semiconductor film while

20 the semiconductor film is moved in a first direction;

after irradiating while the semiconductor film is moved in the first direction,
moving the semiconductor film in a second direction; and

after moving the semiconductor film in the second direction, irradiating the
plurality of laser beams while the semiconductor film is moved in a direction reverse to

25  the first direction.

53. A manufacturing method of a semiconductor device according to claim 52,
wherein the plurality of laser beams are oscillated from a solid laser of continuous
oscillation or pulse oscillation.

30

54. A manufacturing method of a semiconductor device according to claim 52,
wherein the laser beams are oscillated from one or plural kinds selected from a YAG
laser, a YVOu laser, a YLF laser, a YA1Os 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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56. A manufacturing nethod of a sem conductor device according to claim52,
wherein a convex lens, a cylindrical lens, or a grating is used as the
optical system 57. A manufacturing nethod of a sem conduct or devi&qULzmﬁ
according to claim52, 10 wherein the sem conductor device is inCorporated
into an el ectronic equipment selected fromthe group consisting of a
personal conputer, a video canera, a nobile conputer, a goggle type

di spl ay, aspl i | , ar type
pr of cet or - 35 SafmRti HAIndPGEL Aol WARG BEQKERE 3 o 5
manuf actwhéreig theidsedbefmaasarncilateduitémrondexipd@ak kimds seledted frohoamiArg a

sem conduct or fi[[# over a substrate; formng the shapes of a plurality of

| aser bedwg aphe «?‘%m‘ conductor film slantingly arranged with respect to
the glurality of |aser beans in an elliptical shape or a rectangul ar shape
by an optical system 20 irradiating the plurality of |aser beans while the
sem conduc®6rAfminnfactuning awthiod of afsemétonducterdéee atverding to lodaipl 52,al ity of

| aser b are irradi ated..at .t sane incident , angle .0 por an incident
oot 6 e okt oo i Ferd T e R Bt FR Sl el ur'el Ty of

| aser beans are set to Wand the thickness of the 25 substrate is set to
d; noving the sem conductor filmin a second direction; and irradiating the

plurality ef Aduarfyduing wethod ehe semigondvdtor devics peaerdiag rioelaimi H2,a

diregti epse . Lr .di r.ect. | ele facturi.n t hod of
! o AESHCIRE ARl Shatl ki) S, & TGRS iR "

| aser bemhmtedrfeomshé ptoapeadnfisting af & pkisondl @smputet, £oidbs A, a dsdbilel at i on or
pul se oscill ation. L 2006 60, A nmanufacturing nmethod of a

n ng 14J)U . !
seni condPERIery $P8E e RO ANPIY # flayrhidighal cafiser & HontHIPe REUSCPedns ar e
osci | | atgg phe e5r04 ety | (o' YAG |aser, a YVO4
| aser, a YLgblgﬂsoseEr&, r’a %Alm%gg%?%gﬁgl:eggég%ggﬁﬁpgayruby | aser, an
al exandride | aser and a Ti:sapphire | aser of continuous oscillation or

_ pul Sfg 0S¢l Isl&a 'n?a?lufa%mring method of a semiconductor device comprising:

¥

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;

20 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 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
25  substrate is set to d;
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.

30 59. A manufacturing method of a semiconductor device according to claim 58,
wherein the plurality of laser beams are oscillated from a solid laser of continuous

oscillation or pulse oscillation.

53



61. A manufacturing nmethod of a sem conductor device according to claim58,
wherein the | aser beans are oscillated fromone or plural Kkinds $¢ljg¢t80d
froman Ar laser and a Kr laser. 10 62. A manufacturing nethod of a

sem conduct or device according to claimb58, wherein a convex |lens, a
cylindrical lens, or a grating is used as the optical system 63. A

manuf act ur Phg FetRGFying methadcefhna semirondusiprc deviee: ascarding to chaimi 38,58,

wher ei n &ﬁ@eiﬁqﬂ% &9 rarg‘aﬁdiﬁﬁe& Frohl'6 P lﬁfa?ﬂir#dgtsgle@t@d FloRE L KLk C

equi pnent 15 selected from the group consisting of a personal conputer, a
vi deo cdaeraa ¥Voplhadee a CObpUiser,, a & AbQglset, pglasd $3E0Ya nébyplagsteran a
digital canera front type.projector, a rear_type projectgor, a cellular
phone,  ASGRHLd @S%&Bﬁl?%@v@%ﬁé&m afcongiuons ssatorcel s Hrion of a
sem gonductor device conprising: 20 formng a sem conductor film over an
insulating surface; formng the shapes of a plurality of |aser beans over

t he seni cofdludtromufadtyninghnmgthodedd a peingmndsdtepdedece acoosdit@ngwlam $hape by an

e condiHTER e psECRIFY B8 gt aRndiinnt of et ey RORRaT Wam T Al

di rect i daser 2fd ak@dset.r radi ating while the sem conductor filmis noved in
the a second direction, irradiating the plurality of |aser beans while the
sem conductor filmis noved in a direction reverse to the first direction;

~and gfter gsradiati i e Sserm rofi.lmi ved in t '
v oot on P22kt bR e ARAMEAGE drlied bR HinctSr 111 m i1
a secondwhireiaatdoavex 186, aTyliAdiicahlensair rdratthgte ks ahe eptialdysergduct or devi ce
according to claim64, wherein the plurality of |aser beans are oscillated

froma solid | aser of continuous oscillation or pulse oscillation. 54 1 4

J UL 2006686a adtibstaet H{e'tli%ﬂ ) @eﬁi&m@c@eg}ﬁwgﬁgg@%@maqxﬁ gecording

to claim64, wherein the |aser beanms are osc ate one or plural

ki nds sevhksreiadther sgmigondu@tor| devdes i iNwPoratedeinto aanYlefectrasier equapivéit O3 | aser ,
a glass | aser,.a ruby | aser,. an | exandri de | aser and a Ti:sapphire | aser
of “cant iS4 s Hien opsistit b Bedvial spmghLer 3 video camera; 3 Hidbile

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.

64. A manufacturing method of a semiconductor device comprising:
20 forming a semiconductor film over an insulating surfaée;
forming the shapes of a plurality of laser beams over the semiconductor film in an
elliptical shape or a rectangular shape by an optical system;
irradiating the plurality of laser beams slantingly to the semiconductor film while
the semiconductor film is moved in a first direction;

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

after irradiating while the semiconductor film is moved in the direction revefse to
the first direction, moving the semiconductor film in a second direction.

30

65. A manufacturing method of a semiconductor device according to claim 64,
wherein the plurality of laser beams are oscillated from a solid laser of continuous

oscillation or pulse oscillation.
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5 67. A manufacturing nethod of a sem conductor device according to claim
64, wherein the |laser beans are oscillated fromone or plural kinds
selected froman Ar laser and a Kr laser. 10 68. A manufacturing jegnospf
a sem conductor device according to claim®64, wherein a convex lens or a
cylindrical lens is used as the gptical system 69. A nanufacturing nethod
of a senm cSRdiicFgrvfagiyrieg methed pfiianggnreondugiomdguice agprsdiggforghaim 64,

serm condyidin &P bbdind BEYOAERLM Bho 2P @Aalﬁﬁ}é&sggp%et%tea%ﬁw PhG1

selected fromthe group consisting a per %)n 0 er, a 0 canera,
a nobi | elasgprptiVéls, lasergegLE Iayge adVApDayiasea, @lghserlases dirghy dMsecamera, a
front type proj,ector, a..rear,.type projector, a,cellular phone, a portable
book, an@e)éa%&f’@ﬁ ager dndg Ti aﬁﬁlﬁfﬁﬁgfﬁr&f F mﬂr‘B‘c‘W?&ﬂ@fm%o’éﬁlﬂf‘g‘bﬁ‘f%@P’&r devi ce
conprgsing: 20 formng a sem conductor filmover a substrate; formng the
shapes of a plurality of |aser beans in the sem conductor film slantingly
arranged wo’hAr wepefeetuting mrthgd of al semyicofduttas devibe anworitingan @il p4, cal

ol aral 1B IR S APl 6B B or BN e BT S s

first dileatandnalageei n the plurality of |aser beans are irradiated at the
sane incident angle O or an incident angle O satisfying O ? aresin(W/ 2d)
when the widths of the plurality of |aser beans are set to Wand the

t hi ckpess @fg khﬁﬁ” : i ok L rradi atlng. . ity of

| aser beams at t e@%ﬁ%@%ﬁﬂfﬁ@g?gta\/\%eﬁlgor{dﬁgw} gg‘r%hg%:%%é ug]tng:} Sfﬁ%#n{?%’ noved in
a dir ect whercmewamyex tems bhe cflindsicallienestusahss the dptical sysgem.t he seni conduct or
in a second direction. 55 1 4 JUL 2006 71. A manufacturing nethod of a

sem conductor device according to claim70, wherein the |aser beans are
osci | | at ed gbr AMnan®Rthfng 38@hoPbf GOk PMHRMS oP e ikt Akt 'ngrto Ak 84,
oscillation. 5 72. A manufacturing nethod of a semiconducCtor device
accor di ngherginc [thg wem@onductor device is incorporated into an electronic equipment
15 = 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.

70. A manufacturing method of a semiconductor device comprising:
20 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 in a
25  first direction wherein the plurality of laser beams are irradiated at the same incident
angle ¢ or an incident angle ¢ satisfying
¢ = arcsin{i¥ / 2d)
when the widths of the plurality of laser beams are set to W and the thickness of the
substrate is set to d;
30 irradiating the plurality of laser beams at the incident angle while the
semiconductor film is moved in a direction reverse to the first direction; and moving

the semiconductor in a second direction.
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wherein the | aser beans are oscillated fromone or plural kinds sel ected
froma YAG laser, a YVX |aser, a YLF |laser, a YALO3 | aser, a glaff Qazgé,
a ruby laser, an alexandride |aser and a Ti:sapphire | aser of con At
oscillation or pulse oscillation. 10 73. A manufacturing nethod of a

sem conductqr .device according tqQ claim70, wherein the |aser beans are

oscillated ﬁ‘lrénﬁl’éﬁ‘ga?fpnfb% lﬂeéhoipﬁésseﬁléﬁé@ﬂét@f devias &ﬁc%ﬁin.gltas‘éi‘inhﬁ&. a Kr
| aser . 7%%1&@@%@%%@%%&1@%%0& S RRCAMNG BB SScitaRAy Qi ng to

claim70, 15 wherein a convex lens or a cylindrica ns 1s used as the
opti cal pyisteswillafibn. A manuf act uri ng nmet hod of a seni conductor device
according to claim 70, wherein the sem conductor device is incorporated
into an el ectronic equipnment selected fromthe group consisting of a

persaonal  compAt AbnufBctUtife MGRIE LR a RiTBRIduEoR AeFiiMUlREine o348 80t YPe
display, a player, a digital canera, a front type projector, a rear type
pr o] ect owhergincié lagen begmnoare, oseillpted tfedmh end oo klurarkinds stlespddyom 36YAG

laser, a YVO, laser, a YLF laser, a YA1O; laser, a glass laser, a ruby laser, an

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

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

wherein the laser beams are oscillated from one or plural kinds selected from an Ar

laser and a Kr laser.

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

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

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