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INVENTION 5 1. Field of the Invention The present inventi mmﬂ
| aser irradiation nethod and a | aser irradiation apparatu

met hod (apparatus including a |aser and an optical system for *guiséi ng | aser
light emtted fromthe |laser to an object to be irradiated). In addition,

t he prese i i . o] f i

seni ondude 3P M PRIGIIRII NE1di0T, TASER RBASHA TR ARSARATTS ot o

that a sem\oa)METFTOTF OE MARTFACELURING Anskmom@tq@@RODWi(gg'w e

device such as a liquid crystal display device or a light emtting
and an el ectronic device which includes the el ectro-optical device as a

part. ~ 5 2. Description of the Related Art In recent years, a w de study
has been made on a t echniBAEKGROAIND OFJHIEINNEENTHIN s performed for a

sem conductor, fi formed on an insul ating substrate nmade of glass or the
li ke, to #ﬁgp(ﬁhgéénY%§“¥ﬁlm to improve its crystallinity so that a
crystal line sephcqpaust ofvEhlioh | 21488 3bNgdas@" ik 1G5 ViRkMoAN ahdPAI |

el ement. 20 Note 3ﬂat a é?&sgalline senicoﬁ%uc%or1??*nﬁ?nﬁ¥%ighgpy]h&%
speci f i catradiationdappiratusafee nbingnthec hathdd |(apparawki miclwaliag v tiaderi aredl ahegi on
is present, and also includes a sem conduyctor filmwhich is crystallized as
a whol e. 9pticat systeat fobeRidine paseselighis emittedyhfom e laserelec BRedbjeels & ber t he
| i ke by an tical .system sych that it becones a_ squar pot of several cm
or & 11 nabpdledle Jaskition tpisseiinyeion SR (A tedad Rl cotnufagiuring

i rradigt efseARYdnaraRdRiddided Sy HieR Shclhigh 1ARE 11k Arhdiglivn SJ ¢ I QGted
irradiatioﬁipggpt?on of F%é aser ?Pgﬂ? métﬁ EQSpecf f%nﬁﬁi'sd$§§%gm%g be

i rradi at ednitonduneudevies niatiibed hers iptudar an klovassomicaduevicd suchaas ai s
excellent in technology. The "linear shape" described here neans not a
"line" idiquiéd aystabdispdagdeyige ar neighingméttingrdevigr endtan elddtiont desitape)
having a hj gh .aspect ,30 ratio. .Faor exanple, it indicates a shape having an
aspect ra‘i’e“gﬁdf‘agge%?henﬂ? r°'°pflﬁgl§e§ﬂ‘§bn$%ﬁ P4%0 to 10000). Note that the

| i near shape is used to obtain an energy density required for sufficiently
anneal ing an object to be irradiated. Thus, if sufficient annealing is
conduated. Musctipdonlif eh¢ Retate® Airt r adi ated, it may be a rectangul ar shape or
a sheet shape. Under the present conditions, an excinmer |aser 5 of 15

J/ pul se i s on Inhgcenlr kears, a widbetydyt hasbeemsrasle an altsehrrgpe dgiwhichtlgsarhat

annealing with sheet sha | aser .light is.conducted. FI.Gs. 7A and 7B show
i exanp TGRS &0 APHGURGY fas SPmsoTipeles i PR P ant e meAge FaBsTes gh
ext r eriel s ae 0 BfsOfy Stk A6k daltBe R S Elnp LRI BV A AR 3
conf i gur airi:§tallEkRO¥EMidonduED:r fThn aRdoWBineAs air @ Agtivatet it iapulitgulaieat, a
cross sectional shape of laser light is converted into a |inear shape, and
si mul tZndvets| yhain aeweyyyllimensemycanidyeior b filmonn othis aspecificagion dndichtessar f ace
ARG R R P S R P
beam ho j : < b ' f a laser 101 is divided in a
directi g%ggg¢%§lu&t%ﬁlg¢%ﬁgcgi%}g3§miﬁg%giar‘ge/g&tﬁ:ebn t hereof by a cylindrical

I ens group (heAghaiabl @t forheip Rdlsd msaslighwﬁbﬂnruirémnef 1381 or fiRylikélBg an
thereby determining a length of linear Taser light in a |ongitudina

di r ect i oroptitabsyiitemotuichrihatsit baromds a squass spit o€ seyaal ¢m ami Sneyestiapecdt i on.
It is ass d that, when a mrror i.s inserted.in.a course.of an opti cal
systers LD 81 PF qre dn et 4 Sucheeni§oer frradipe, athscanging g lasordigton of
| i ght be . Lifs nf i tq y [ f

L3N by gk OE T8 ch R RRASHDR RN K feGpel BT |
laser |i ghitficake bs)tuiksdd®ad cdndactsatnkalieg ivsuperior indiads peodidivity nd is.
cylindrical |ens 105, thereby honmpgenizing an ener%y density distribution
of the |ioxeatentaisetechiglogyi n Thiee linsayshapt nddscrbed bercomeans npe i linefidn
configurahion,shomn in the cro?s sect i onal ﬁiem%Ff FI$. 7B\MII.€e

descri bedhe Siéeh sansg hut anfacfangle (i Prokate pllipgeid shape) ihgying 4 highiaseesti on
per pendi .ar | i:n i ti h RS hr i by
perPendl Gular e LARHHEL IORALIECH OIRSGRE ANdspAe diibohe diy e
linear laser light in a wdth direction. The direction is called a second
direction in this specification. It 30 1s assuned that, when a mrror is

inserted in a course of an optical system the 2 ||I||I\||||||||||||||l|||||||||||||\|||i
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second direction is changed in accordance with a direction of |[ight bent by
the mrror. In the cross sectional viewof FIG 7B, the cylindrical |ens
arrays 102a and 102b each are divided into four parts. The divided | aser
lights are tenporarily synthesized by a cylindrical |ens 104. After that,
the laser lights are reflected by a 5 mrror 107 and then condensed by a
doubl et cylindrical |lens 108 so that they becone again single laser |ight

on the SUQ'L‘@F bl?l?/f ?\go t{)rl% } {\I%P tha-{'i]ﬁe ﬁiﬂgg XL 'uggé 't&%htaluﬁ'\gusl eln%irggyll s a

| ens conpos cylln enses. energ

di stribut demsigf rédiErdd Reakulfaseitly iaghéaliny %nV\bl‘SﬁEBt ) rtﬂﬁ‘iﬂré’dﬂate%i horRgent zed.
For exanple, an excimer laser in which a size in a |aser wndow is 10 mm x
10 30 mMm wﬁﬁncmteama@ng & leahductiditfor i the belgjecptofbd éradmtetsed amyt he 4 aser

101 and | aser i s produce cal s stem.having the
confi gur afel%?flgé’ﬁ% WHI3PR Of | eet?&‘%i%fd g@‘fefﬁié hPr9se te%analﬁ%’é?r an; GHELMGH 148BT has

a unif n i d z be
obt ai ng’(rjn%ﬁr}t %élgs%f zgce tmebéﬁér??ttadﬁgte E@E%’ @e% %1 T %SSl%gm t%flgr
exanpl e, gwdalifig |v$1th'§ﬁé%tfsﬁ5[')\%llﬂas@xa§ tTetehd@led, of the optical system high
transmttance i S obtained te that coating is preferably conducted for

the optical syFt@sm sdcind RBtshomans mixamphe of af c@Figuoationoé ansomidadisysdnat a
frequency_of .t he USfd e>fCI mer | aser. Then, the Ilfgear | aser |jght formed by
t he abovefq;roﬁﬁrpgaga aseh ligdit iy dhngas dSIEpe PR R AT G%rtpabesltr{aadéatﬁﬁi | e ng

aradual | yesighetoh s SuptAL, SUASHLT O LRREATY TV Beectieh diavery apaeal | ng

IS perfor ire acé o anorphous t he
anmor phauses @i E6HTEsiEhA@6n ShbWhGAFIOS. TAYSdIB.] ZA‘écoﬁﬁ Ngtatld Adtvp ok
inproved to obtain a crystalline sem conductor film ©or an |rrpLﬁ|ty el ement
can be actiosat sattiosl Ahmpe afi asen lighta isulmsivedtd uwed af dineannsiape; uaidg a
sem conduct or, device is bei ng i ngcreased npre and nore. This is because high
t hr oughpu%lﬂ&ﬂamﬁovsiw b spergyndens!yedisfrrugiqn, of H@Sﬂéd@tv@wbe supfiage 4piks of

duct.o h t al I
manut act B E O arRer LR olt” Bl Bl BpuPk® R, B RRRReD
exanpl e, éﬁ@% @éﬁsﬂ/kh@ls?rlﬂiﬁ-&h (‘;fq'éséi’ @h?f% cARKd Bé‘arﬁ'l‘l@rrﬂfrge‘é?ier?’o circuits
(source driver portion and gate d er portion) are med on a single

gl ass B subsLamrehghtthmlﬁbgtfmmuflasﬁruﬂlng divided i e diextionpdussmiiculevice
such as a liquid crystal display device panel (FIG 9). At the present
time, fora&RypbNS dlrécgglbéherra@%bbﬁ Qimdaenik] emmr%uﬁ (hereinafiar sefeseddorastee of

subst 1 at o3 RURIGHL TS L) 16 PR, peifriingfd 3Bt PR ik Tt igan o
one side ﬁ)’ﬁ?ﬁﬁgﬁlai—gg@cﬂmﬁ W frhe BErcdlis? ivsadd J‘flf'éﬂtcﬁllre%tloh n Qﬂlgus?g&tﬂc‘aﬂénm

| i near, rectangul ar shaped, or sheet shaped |aser |ight produ¢ed on th
surface tb ibassumed ithatedvizem a tosirsar db inseyteldyint deoosei afain spstansystemertiar gy
densi t ?r adual Iy attenuated by an aberration of a lens or the |ike
(FIG A) lrS| Kligegfign 5fpébar¥geéam| ayﬁorda@gﬁ Sith p glisggtien Oaﬁdlgélrﬁ@ﬁgybmh@ TRIgrors
gradually o at tenuated in end portions o n r shaped, or
sheet sha é"tg "izlat Sl?%wﬁé? Itlged{oaﬁwg?‘yu‘&{ Fi)(lri ?’gg ']&Pg%l ?Wstszr Y ease
in an ar e@vmedalmeé&é@g%@ndrﬁéh QHE Raer s A Ssgfn’thés?i&leén ol WeBfce! B
l'ight, longer rectangul ar-shaped | aser g%h | ar ger sheet-shaped | aser
l'i ght ar eirbliatgd pi0Sdbg edceyTidrical Seltset@i;sthebeghh(ﬁﬁbgmlemgyam eneiyaderdty n

the case 15 where anneal i ng such | aser |i i's conducted. However,
an ener gydiggisition Qfﬁhéﬁkﬂleﬂbl@ﬁ?b@ltdﬂ the langitudy Hﬁ?‘tl@léd from an

oscillating | ager a hat n n
Chereoh Thus. NeRerferoRfutalpR shi®h fudp8 cRsRb Al yithad sy SR .
or | argerqdaBean arfar URghO cRAfWedY frohe aonbseqahowg eemldetlel@téeaw@éti&ﬁ
regions tend to be |ncreaS|neg noticeable. 20 In the attenuation regions

of |aser pérgbadictlae tereugyeliensdireytios thersof dnd itka firsisdicectiar by oplinkrigal
regi on having high honbgeneity of an energy density and is gradually
at t enuat elgns Aiys MRananthABabi Hgreby defsenbties aulsnalh phdisear fagee llﬂél\l}'llhgi t he

attenuati on i ons fo neal i ng, cannot ed for an object to
be. i 11 ad $tdth Freelonapl erdiFacaR s shietd SRAHATRBANHE reCiisAlioRt o8 by o
met hod 025 0 o a Wi tRsatdaet at dRipsd 891 QNopNEll! ARRBIAY t he
| aser |i gchi issgﬁghaﬁr@egﬁpﬁg Jgg{rll trl or% ?s egil st1nct I§/ g a?ler nt S}%m t*nal%ffor

t he regi on having the high hormgenelty of the energy density. Thus, uniform
anneal i ng cannot be still conducted for2the object to be irradiat ed.
Therefore, the sane treatnent cannot be conducted for a region of the

obj ect anneal ed by the attenuation regions of the laser 30 |light and
anot her region of the object annealed by the region of the laser |ight 4



havi ng the high honpgeneity of the energy density. For exanple, when the
object to be irradiated is a sem conductor film crystallinity of a region
of the filmannealed by the attenuation regions of the laser light is
different fromthat of another region of the fil manneal ed by the region of
5 the laser |ight having the high honbgeneity of the energy density. Thus,
even when TFTs are manufactured from such a sem conductor film electrica
char act erg.sg of . TET: tu j f it | ed
by t he ot emae ReiBh S TRREPITRARRIRE, WIf L RIToR of REnL befl BTHR
becones anfraat ofnfthe caayseagoal wadw af IRIG. 0B, THelsyldridae | &R RTS8 aatng
Actually, there is alnmpst no ~ o such a case where the TFTs are

manuf act W2l eachnarechdivided ontoofourhparts. | M dedred lasertlightatare tampiooarily

i f the. | i ght .t i duct ] i . Th t hi
becones YPHESEEARG 2 qalntuicl By R, ArEF Tt Hhe Hetes mirerlialid puce.
thereby trJﬁIIIIIIgI '1197I2II'I'00't'I§II~1‘10I&I)ndé“ns§fls IMVARY Tt nPWﬁN-I_(IrQ\IIg ST RLChedN

obj ect o present 1 nvention o provide~a laser ‘irradiation apparatus
capabl e ®lecorrDMiag siglenurilgthtr@oiensurfaceedb@errhdiansl 009! avae ddubiiét to
conduct annealing at high- -efficiency. In addition, an object of the
present icyliadriceinlens 108 1padensieompp f two gyliedriead lenschod Thasnen soetgya

I i diati .20, t d a,.net hod f.acturi .
A I O A L N
irradiation ”qid?%‘ialnﬁﬂ&%fé)ﬂgn&? lzst%F irPKaﬁﬁ&I‘B.s'iié"ﬁsz I/a%@r wWiRdSW ¥R o' Anf LG

I'A, attenuation regions of [aser Tight, particula , attenuatron regions
in porbi GUSmeh (WhecH ase atd ghalfpeidahliglbehth proftie) is Géddesd inlasbe1gofanar e
renmoved or reduced using a slit located in the 25 inmmediate vicinity of a
surface tlasebdightriadpradeded dyt izt optical esyjsteam dragyngl élns icoufigiisationbsiiown ins
obtained jn t en rtpons of the laser light as sho in FIG 2A . The
reason w@aﬁhﬁsﬁp 'Iﬁ I II‘ Sfleg“??f faﬁ%r f‘&Iﬁsd\'IHI;Ié has 4 HF‘IIII;?“@f eRHBY s{FISHYe t o
be irradi i:S to .S re f I £ ligh Th he slit
IS cIoseéﬁ%ggghéﬁgggﬁg?%eﬁﬁf%%ﬂggﬁgé?%?ggP6%gq¥%§§§"b gﬁﬂg%ﬁgﬂgf%gj%e
(typi cal lipfadistddrign. 1 cm). The 30 slit may be located in contact with the
surface to be irradiated. Further, according 5 to the present invention,
t he attbenuati okt thegyiiores vaien, Her Exaraplel, iquhttz as @sé¢dfareall bpseisnatgrialsmfrther as

shown in FIG. 1 B to increase energy d nsitiesNin the attenuation_ regions
and to roglical aysdew, drgh pigansmifianey ith pbtaigednsNote thaf ceatiige &y, peeferally

g it . . . . . . . the | Yoht. 5
1T st oep ATYAHEA Fobfhe Rl S8R <uB bR B HRER Lo Sh A Bl B s
light, pathiffdgudhtyof tHe PRUtdx@ReOhsd e | aser |ight parallel to a shift
direction thereof, the |l aser |ight has high honogeneity of the energy

density so thdihennitliotimcanheat light t@mdseby dhaubbed coofighiteicmbjsetadiatede
irradiated and effjcient annealing is possible (FIG 2B). .t o.Accordipg to
a strdbt Vg ap evarlaestar f«ﬂufeaIJ?@_ agRRY &glféﬁ"_(s& Gouact ndirggtion thereof.

speci {1 Q0 wH0e1La Bhnd iR b LA ARP A IS ehireCORF AR BF i SlyBibhous
conprising:a‘laser; firs ans"tor ‘converting a first energy eﬁélty

di stri bukk@icdfdulasterilhd, Othe efhéiphtud r micbadb@sL! fiRR @a% Ubé 268 stliR&l,
irradiated into a second energy density distribution; and second neans for
honogeni ziysgaléinitgnearypedenpiovedi to abtaemd poystdline afemibendwster filf, | drghn
havi ng the second energy density distribution, in which the second neans is
provi ded IHeRbeslepedt 647 PaAEYYCHe i rradiated and the first neans. Al so,

accorging to her r yct f th T [ ati . r.at i scl osed
o "Soeci PEh L athlatd' WbSicfll, dsPE soARRRutCh AN ORI ARRRERI RIS %
conpri si BeingircdéRed thbfeShndeasie. f ThisRabdianse aige tiro@pRputshinPa 18ty tager
light emtted 20 fromthe laser into a first shape to Irradiate it to a

sur f ace ten e realizedi inttbd cassmohssco phirakiiyns seoricomdmyendesioes sucheasdiqpid
density in an end portion of the laser |ight which is changed into the
first shapstalidispay devigtePaictons MABHACTECH YR dedngearesndten subgtate a5

system and _t he sur.f.ace tqQ _he. irjadi . radin . ugt ure of
a |aser PIH4 4 NBHLA@Iﬁ%ﬁgﬁﬁ%chg%ﬁgsﬁh?ﬁIgpz%q§§§é$IFcBIﬂSﬁEgIﬂernger

I rradigt gy iB{QRkcd Eri@@?‘géﬁkﬁf A HateYdrPRIYorEbMPareCRMRH IS sthgllé loddss
energy density distribution of laser light emtted froma | aser on a
surface to be irradiated into a second energy density distribution by first
means; and honogeni zi ng an energy density in an end portion of the |aser

| i ght having the second energy density distribution by second neans and
irradiating laser |ight 30 having the honbgeni zed energy density to the
surface to be irradiated while 6



relatively shifted. Al so, according to another structure of the |aser
irradiation nmethod disclosed in this specification, the laser irradiation
nmet hod i s characterized by conprising: changing a sectional shape of |aser
light emtted froma laser into a first shape by 5 first neans to irradi ate
it to a surface to be irradi ated; and honbgeni zi ng an energy density in an
end portion of the laser light which is changed into the first shape by
second me i i gLl e ' enj ener

densi ty ¢ ATSHANG ARG Bl g, il RAHICRAhOB: IRVRACIGP By L R

Fur t her noggstadeloapilaly dgvice panslt (RIGH 19?].e gl tiee pRIsbOti9E, fENkhagiled fdbstale O
sem conduct or device disclosed in this specification, the manufacturing

met hod i soth@P avner V2@ mya coaplar sibgrate ohvenreheyg (aboutr 0 wme frydiagestsi)s v

di stribution of laser  light emtted from aser .on a surface tq be .

T ad at e Ao CaL U B F Y BRGrEy SRSEThs BrPe i sbsete i
honogeni zj TV gl I | i ght havi ng
tho secondics LREE B oRE Rl ke RGP RiA bR uiedin BAFE

( ( Istributio nd neans an irradiating
l'aser |ight hapi redtpertidasageihead retangyladehspéd, s0shéd sapkacséolibRt
irradiated while relatively shifted. Also, accordi ng to another structure
_ of nmet hodpwiduged whatheusurfiareatos beiivaddibed or itsevicoutyd by cthoseutidah sybiesi, an
specification, the manufacturing nethod is characterized by co i sing:
changi ng $REE oY 188 #ikadiatad B anFheriabans oomions & fiesbke (AL o

first sh by {fi Qi jate ity surface st q:be-ir i d;
and hom)ggﬁ?'zi rlég gﬁé egr%?gic at&@HSir% gﬁ:" g gnn ‘%}rl]lgﬂpgr}t%ﬁggfd%rﬁggl égse%rgﬁagtf

whi ch jos glaiaed imémd bbaidrs' 6ft lisdapeedih PH@,a@ﬁsl@dw shapariaats nghd aser
| i ght having the honogeni zed energy density to the surface to be irradiated
whi | e r el stdalledl pttehudticedregddrso, in t he above structure, it is characterized
inthat the first nmeans is a 25 honogeni zer | ocated to be orthogonal to an

optical axis of\lymavithhggreasegnran aea®f § spbsHatepad an utpi of & laser, logger
characterj.zed,in th the first ans _iLs lurality.of cvlindrical,|ens
arrays whiisr s Qe g 1o pnalR a0 Bistt HER, bb gt b aR sf oo
axi s Of tlti'é’ntl ﬁ%%eihg E}!{ﬂédﬁ’é&‘a. difisles b@é‘ads@%ﬁéh!e‘fﬂ_@ﬁenbﬂ i$ %taﬁﬁé&'ﬁgﬂﬁ@@&se
directions. 30 Also, in the above structure, it is characterized in that
the optsi cahemyatrealing using swipbsedlight & @induatedt y Héweyeri adranesdy Hemsty

groups and a lens, the cylindrical |ens groups are arranged in parallel so
as to be BrebBeHions©f laserd emltt%&?r@nbﬁmpﬁ@ﬁaaggrlaqqrgﬁ owggicthan yhafdniane

| aser lig (..t g j ti t S d S| ted n.a

tr anom setbnlS FERRIORERM JRHEER | 2R Mps 8 A0t s P68 s

di vi ded %i;ﬁ%_@éd ) %@te'i]-ua_ & 8r ldrBer {han 3R0MBa ' teCidw By thk déﬁicﬁhé‘fsi&hefﬂewd
inthat the first neans is a fly eye lens which is |dcated to be orthogonal
t 0o an optateemuatinn segibns kend tader inkreghinglynooticeabties t he | aser light. Also, ih
t he above structure, it i,s characterized,in that the first_ npans.i,s ~ o
conpos®d of a I {hecdtienuatign dagions ohrater dighty Bigenergy densityeiseinsgHicipnt as

| ocated t rt o] t.cal i . ser. | i vides
the | asercaTgHEd SARCEeelch Bvidg: bl bBHiobeBbint 3 1 Forad W llited 8 e
of the flyra@¥glly QREnddted.SY ThilgSWEES ahh@alfigVisd@shdud®ar udihgMser [¥h% Paving t he
above structure, it is characterized in that the second neans is 15 one of
a slit ortha atienuetion régons,i uniferni enmtadmigachinaoebhe conducted Sor inabjea thede
irradi ated, and _the m'rgor is_located corresponding.to the Qeyﬂd porti on of
t he | aserirradggied KB ngBi-helnsaddifianepesyyhgs mameyling & e@rbcn{qt by & methad,

t he-abgve structure, it is characteri.zed in t the e ntion.af fhe

| aser i ot P aholste SRR GRABE epbAPRmRE B BRdbRdighy b,
20 Accor diffipalife [RRIARAV R &istiHed P Ugtferlehe flods Shat! fod ke TBYiIoRhaV/AY Bid BEEH Nt O
a harnonic by a"non-linear optical elenent. For exanple, it is known that a
YAG | aserh@nbgendipsef thegbhergyvdegsity. waVehsngnifiont @i@s8ling) emnet f b daibient al
wave. An absorptjon coefficient of the |aser *i g,gqthpto a silicon filmis

very | ow comslustedatorithe objest &0 bedrradiagesk hnk herptof fSABf reatment ganeot he e an

anor phous_silicon.filmas o of, .25 seni dugtor, fil v the | aser
li ght cancwufgqgc@tae@gf% BPﬁ\eg(htpe ta%ﬂ“ﬁﬁl%grbs‘ﬁ@ﬁaétren\l/\%@? é%pﬁs §£ ﬂl?spiﬁ%r a
non- | i peay; lﬂpéhﬁaa'noﬁ{e?ni% fon 0F th@rdfﬁ&tcanr{elﬂfécﬁbysth’éhl%gﬁﬁp%'?QhBal%g@nlight( S32
nm, the t%nrd arnmoni ¢ (35S nm, the fourth hafnonic (266 nm, or the
fifth harnmonic (213 nm. These harnonics have a high absorption coefficient
to an anorphous silicon film Thus, the¢ can be used for 30 crystallizing

t he anorphous silicon film



8 In the above structure, it is characterized in that the |laser is one
sel ected fromthe group consisting of a continuous oscillation solid |aser,
a continuous oscillation gas |aser, a pulse oscillation solid laser, and a
pul se oscillation gas |laser. Note that, as the solid |aser, there are
enunerated a YAG |l aser, a YV0O4 |laser, a YLF laser, a 5 YA103 |aser, a gl ass
| aser, a ruby laser, an alexandrite laser, a Ti: sapphire |aser, and the

i ke, andﬂgﬁﬁf‘gﬁﬁeg‘ nhgﬁ]ﬁrge?éibe{)p%%reeleeﬁ%ﬁ&l ed an exciner Iaser an Ar

| aser, ser e”above structure, the | aser

light may be ceyedtmshleNtwheh Mg DG 0Yba NAKdtbMEra ARkl iEMI R GBIy, 1 ©

In the above structure, It is characterlzed in that the |aser is one

sel ected f:rysmaltlheyglf(mp%g:mms)lf $hé Aigmodnnaaledrivy thecattenmgtioh Iragions ofahé dadeaser ,
il.|ation SO|Id | aser, and a

a continu %Iatl s | aser uIse Clé’
pul se osci ‘gf"a g‘rf SEC ?rélng at qutaélof‘%{t cgL ¢ mgnngaled byt Hher kegigmn of
enumer af e?heb la?g‘p é?’? q{a’w Wo Ahd#ﬂ%%r %éeer}l!hﬁ (Lf.la_&eer Ené}ggpg'en?éftlgas eIrhug,n 89%}28'[8 he

| aser, A ru exan |te sapphite ser

l'i ke, andwagnt hH:"D@SaﬂeaS{ﬂﬁnuﬂabﬁfr@d af@nexsua i %ni%ﬂn@%@%bfmﬁlﬁlasél%ctr?&l Ar

| aser, a Kr laser, and-the like. The slit is located in the inmedi ate
vicinity ohambieristics at &K Es beanufachdicdt fedmothearmgtdreos tird fitm drmebked by ahié at ed
or when the mrror is located in the attenuation regions of the | aser

light, typtteruatipn meiens elothe; laaerclight arp«leigriaraies tmeepmes 2dagteudor

i f.the.l
onthe. sur s doviptectn, BB FELOE RFRaeL sl ¢ LM Bttt iy ABBOR P
uni f or m agn@ph icase %@r@ﬁlecwwg%&@%afn%aétﬂedq%@%etre 1% dff th@dila} 8nedtiRy t 0
now, the divided |aser lights are synthesized by the cylindrical lens 105

shown i n ByGBe atknantoid Begmnseofudtde idser dighenogirbduce agicnmsondwaor dicnigret 0
the 25 present i nvention, even when the cylindrical |ens 105 is not

provi ded T8Us.HBIsRRGOFES asfasteimfor &legrte@eggéﬁ@ nyinbge a5 usableildths partsubstraten be
obt ai ned tn t,.he ednd rtl‘gﬁr:h f the laser light. Thus, the nunber of |ens
used for }Wée%ypfe 881 S}/‘é‘? BY: decreased so that optical adjustnent is
easy, and uniform annealing can be conducted. Note that, when the
cylindrical lens 105 is used, the attenuation regions of the laser |ight 30
can belreduced. Thus, areaSUMMARYHETHE GNVENTHMNated to, the slit

| ocated in the 9 |rrrred| ate vicinity of the surface to be irradiated or in
contact with tH&ceipracs agede mhﬁatuﬁmdnvwlonné teripreviele | aolasereldrasation he

m ddl e of the attenu reqi.ons . of the |aser n

Feaul t, *c Haraftl' Gt A rdrFRURE G Ropdtih sfEiGh 1 PRinoEitagt LSEhEERLISS: oo
can be Usé&ldlﬁtTﬁﬁlééﬁh%%mlﬁ He@éﬂcﬂ&df VB MdUiTRAY, t AN totjBet0bethet ﬁré&%hf orm
a property of the object to e irradi ated. I'n addition, 'the present

i nvent i oninvenfiantisctol providefd &sti iradiativhemedne mdnﬁgesu&hl arlgeerairesliation
substrate i s anneal ed. For_ exanple, when laser |ight having a width shorter
t han a?{ eh@R?ﬁa%‘ﬁ angea m@ﬁlyféi af sanyfacturing a spwiGandugiosdesiaeo wineheicludes a
object to Seflecassary 8onduct rel ative scanning to

di
the 10 | a?tSB c'gfrggp%rlfhgg % *be %Fﬂr%ﬂa {3 ?@‘P anneal ing. The laser |ight
produced by th%c@éﬁcﬁﬁ%*to 'tt{évﬁﬂ%tsérﬁrlnbé’xﬁl&h ‘é§rsMo§rHFlﬁrFl@f 1A u?l{u?ﬁ Fddghd on

particularly in portions of the l'aser |1 ght parallel to’as ection
thereof . dhlmser tight) pantieuladyj awemtatipartepmnsdh poedomnef sealisedlipht parallebser
i ght, annealing can be uniformy conducted. As a result, no variation in
anneal i ngtd & &fagﬁséuemorartbew@f targnregiovedleor dpdicedr vsing5a slibsloeated o thenat

t til d t t d.th hpyt d. FEor
exanp B, IO E APBHTGNE copt ety b Braatinsd et S SEL A ey, B8RS o, a
property Hstﬁmﬁl(ﬁﬁ'f? SAAHAGL R the T drid DS RAHS S thY 1488 TiRHaRRE&RN NIRRT COAES

uniform Therefore, a variation in characteristics %P TFTs manuf act'ur ed
f r om suchThe seadonondiycther sifti isnfocasedbia thedineraediatenvivdnity iofrthe anrfapertatbeng
characteristic and 2o reliability of a sem conductor devi ce manufactured

f r om suchirmguiated df Lo SuUppiess el SPBRdEFf thedawr ppboN BhusHbeshag REsedriothe
d 25 FIG. 1A sho f

e e BBl &e?mecﬁlsda%faOﬁ?&apmae?ﬁéigﬁaﬁ&ﬁﬁw Ll o he "

opti Ca!%O p?ﬁthrrr]lhg btehﬁc&ga(?n%ﬂfag:;[ 2&{ [)Heosrurfa%e tB%tl?ﬁdfaEécﬁf[ ic éﬁ&o%ccﬂﬁmgt he

exanple o nergy density ution of |aser ording to
present invention and FIG 2B shoms an exanple in mhlch a large 30 area
substrate is anneal ed using the | aser lisght shown in FIG 2A; 10 FIGS. 3A
and 3B show an exanple of an optical system of the present invention; FIG
4 shows an exanpl e of an optical systemof the present invention; FIGS. SA
to SF show an exanple of a fly eye lens: 5 FIG. 6A and 6B show an exanpl e
|n mhlch a Iarge area substrate |s annealed u5|ng Iaser Ilght produced by

oy 1 N~ -— o ] ey~ o oy L — = - "



FIG 9A and 9B show an exanple of a large area substrate; FIGs. 10A to 10C
are sectional views show ng steps of manufacturing pixel TFTs and driver
circuit TFTs; |5 FIGS. 11A to 11C are sectional views show ng steps of
manuf acturing the pixel TFTs and the driver circuit TFTs; FIG 12 is a
sectional view showi ng steps of manufacturing the pixel TFTs and the driver
circuit TFTs; FIG 13 is a top view show ng a structure of the pixel TFT,;

20 FIG i ect | | vj f an acti.ve rix Liguid c t di spl ay
20,71 b e pReRBPLNRRRp S Dy A R I PR A Sty Bl 2,
a pi xel poptiiBP a®khéwhiigMHIGTH td BErIRY kh&rgyFddBitic GA thO attbuf AV les
of sem conduct or devices; FIGS. 17A to 17D Show exanpl es of sem cofiduct or
devi ces; dfl kb GBdudBAréxs bBQhshanermmatiopl egimfs senthabrduteepr etargly césusignd
FIG 19 shows an exanPI_e of a honogeni zes, DETAILED DESCRI PTI ON OF THE

PREFERRED sivaationene St qissh vihswnd nosHeys aothedasesilighenbodi nent node, a

met hod .of re i attenuation .regions b Slit 1 wil | escri bed

Usi ng Fras. - 3AtahpauteRmiRbh SEaORSRE Sl B 1bé codparfiny ainBe dERE NG e o
| ongi t udi P TRAT=Tod o i [ ' [ ad| ref.o and
TSR ity i A o S r R R R R sk

vi ewed f rlagaralightr ey high bempgetioubaithd baemlyodensith asethalt ivgliforenbtdedinfer om a
| aser 1101 i s expanded by a beam expander. (1102a and 1102b)_.in both the

| ongi t udigeal beirereudtesh faithe: pliegh @ be diradiatedandogiligirnitanngaling ae possiplee

t hat thea@(ién?ﬁ pander is particularly effective in the case where a size

of the | ht emtted fromthe laser is small. It may not be used
accor digng to aAsiZRifY té faesdrh&ﬁr@fofteh;?asle@%ﬁadﬂauehtapplaQatiﬁbeqi&f}ég‘éd lihy Qs
emtted fromthe beam expander 1s incident into cylindrical Tens arrays

1103a andsptddithatiandthe laydr inddiatn dppasatid Wiclearadterizéd borovnygidiegns laséhese
three | enses are disposed such that a curvature of the |aser light is

par al | el first means dagiconuentmg alifirgicencagy deasitnAistrrhution of lasesrlight ceniiedy

di stribution of the |aser |ight i.s honogenized in,the |ongitudin .

i et i ortromaReHSer 98GO TRBRT Y ARECe] FHIRY AT H AL apions

e dent. it : : M4 j :
eyl i nari ot Refat HRLS ol N ynReeh M ERToray Alps T bg BRI IR daser
cyli ndii dgdht!lersgs tHel Sgcdnanehekg ) tensiap diswibdtidmgrin whioietessecbhé sgedigNBES

are di sposed such that a curvature of the laser light is parallel to the
wi dt h di rsevidsd beteeemthe smifase tabedrredigieddankiheiirgf meansut i on 20 of the

| aser light is,honogenized in the width direction and si mu t.aneously a
wrdth thereof ASSTTARPEAEE . tdraneier Siretig G 1EY BN, uttalidns GuRanded
formn N . i VGl R : r . j i A
wbdth ananasdd!id Wi BECHs Shfony g BafeY (RadPudH! ffaS BecHHAACHA LBy
regi ons dfonifygsih@se€ taset;Kist ﬂ’fe@n§hbﬁ¢lﬁﬁ§ior?’a béationlal shapkOst laset Rgnitdigiteldy do

not reach a surface to be irradiated 1109. Thus, l|inear |aser Tight having
a stedf dnengthediaser intod Sirst Bhapcoto imadinig ¥dpta snefachde dust ircadiated; and

obt ai ned. Wien a se[}]é)cqqnduct or. filmis ann(geal ef-d .usi ng (?uch .a Iélgs%r

i rradi at iSGROBFAFAS QT HAMQERNIFRE 41 eReiRy; dRIgILY dR\AL BRdl iPorign o4 fhpdaser

i npr oved Aj [ ] dyctpkcH i ' rd. Vi eljement

can be acliéh\}g?fgghq%%h%{%é&sﬁt? t|H§ fﬁgﬂ;ﬂﬁ:ﬁg Fﬁi S %Hnglg(;@leﬁgﬁ?%rr%d e. r\%{/cgrh t he

present ibet@den e dptical spstemtand tie tsetfat®td be Aradimdda mrror can al so be

used. Wien the mrror is used and |located in the attenuation regions of the

| aser |ight, pAlsoi eatarding to a stiaetuae & mulaseroradéagiomnmethpdpdiselosad infthishe

| aser |ight parallel to a shift direction thereqgf, typically, near.the

m ddl eZSOfSPFﬁ@‘CEBQBec@FVéa%ﬁrt dradiation r“é"dﬂ‘a‘]&lslﬁ ng?i“%ftgﬁﬁe i {JicFPH}ersﬂ%

aser S 1doilbrleh & %ﬁhg&%&%;aga&g SRRt RO AN kBT SRIPRSL! YR a

attenuation regions. Ener ensitres of a non-reflecting area and a

refl ecti ngirfilcedo ibe itradiaddd Bivatdeoond egirgnicasiey disntib@sorzBd firdhmsand; adsane

energy density as a region having a ) ) .
homogenizing an energy density in an end portion of the laser light having the
second energy density distribution by second means and irradiating laser light

30 having the homogenized energy density to the surface to be irradiated while

6



honbgenous energy density distribution can be obtained. Al so, when coating
applied on a surface of synthetic quartz glass is changed 1 o for a
suitabl e one in accordance with a wavel ength of a | aser used, various

| asers can be applied to the present invention. Note that |aser |ight whose
shape on a surface to be irradiated becones linear is produced in this
enbodi nent node. However, the present invention is not limted to a |inear
shape.llyéﬁgué%gﬂﬁﬁﬁpe shape i s changed depending on a kind of 15 | aser
light emtted # oma laser. Thus, even if laser light is fornmed by the
optical systemAlid, dcsorisy té anstbeekirectifeof el ldediGeradfatim Petididd@iscoBare.
For exanple, laser |ight emtted froma XeCl excinmer |laser (308 nmin

wavel engt it HH8 specifiafianpthes lasef diradiatier methedtiancharastepethdy ofmpdsimy x 30
nm (whi ch each are a.half-width in be rofile). Wth respect to a shape
of | acer  PIEMNG M FLUAnT P Loer Taerniisy (Fhina 10585 dTCha st Shapeby
cylindrdc I i [r iti0 i.n the
case o aney ap i IReRhe JEREH sy oSy HERAaL it BomdebnPAR shorkf e
i f the | agafsity ighin bag pari@nef the Beasiiglt whivhaikl dhangéd @b tAB foki sedpet gy be
irradiated, there-is no problemand the present invention can be appli‘ed.
The pr esesacondvaeansondaouslisyng seabghiehaangtthe homageniged| ereegyidsnsitpaal i n
25 nmore detail .through the follgw .enbodi ts. [Enbodinment 1] In this
embodi mente syriace rﬁ%ggé'fm%f“é*owm@ fé\ggY&gﬁgé‘m gy density distribution in
end portions o i I oy y i sli 1 e I 30
usi ng FI Gs. 3Afgﬁg&§§$eF?€§6§ﬁ#gﬂ%ﬂg %ﬁ&gg |gglgs§§p%%§f% Fﬁgﬁgg?g%%ﬁé}e a
13 | pngédmidbnahctdt deeidedis€lbsdd st thik isgbiificativn ei@dmhhoficturthg afdth@d is
perpendi cul ar thereto and FIG 3B shows the optical systemin the case
wher e a wehiractdiized by gongprisingeeonveghng iasfisst enexgyf density disuduottioonof laser

per pendi cul ar thereto. te that ip the description related to an )

arr angene]r‘lghtoqm]t@ﬁ]sftégmi ql:l?atsm ond wkacestp bet irgdiated mtg aa%%@@ﬁgcmeﬁ%x density r ont
is a travel, dl tion of | r, 14 (Il it h: pec he

| enses, i 15?@%@%@1‘?@%@#&? ase’laartléj el?&}ﬁ?%%rpzﬁlgg%r%%%}gg:’ﬂ égggﬁﬁa@eé?&s Bg}t % st
surface agOihaNassy]pht AbvRigdfe SUESREES By BeBABLME ISy sétonddhesnind
curvature of the first surface is indicated by R~ and a ‘curvature radius of
t he seldondrasliatirer lses lightlhewingdthbyhd@ogehizidyanaytdensityed thadiunfacefto be

curvature is_ 10 negative in the case where a center of curvature is |ocated
on a | aseWradiajpd Wik i tveéYﬂH?'\ﬁﬁen it is viewed fromthe |ens.

I n
addition, the gian i jtive i e e cente rvature is
| ocat ed on an éﬁ’ss:a‘gcnoqglﬁ{&e.%l rzlllnp H}ee?cgggaﬁfé/ﬂgfél r&%te}’,%di s&asr{s’%r?rl_{efa.&%ﬁlﬁ%t lﬁae_r,
all | ensegemieeAd@tsr BBIReUisAYHN AP s @pédificatib@Sthe (rhad@abRAidgN micthdRed | ve
i ndex). However, the present inventionis not limted to 15 this. Laser

| i ght emi¢hagactérived hy lcasgrising) ichasgmgpa seldbnla sk feeafiassmphgiteemittedofrom t he
| ongi tudi nal direction and the width direction hy about_ two tines. The -
beam e%Qpami@rar RO M5 s@Pe D yafiEsy HRsans 40 irgdiate 5%t%salhfar:§dp (e, irradigfeds

cadi s, 7P RoBs e Bbfefensity i 2y e Bty 38l fdor LG htch 1T 7

| ocat ed ?éha%géii SHRNGR @fst $R5be Y kEQihd MRasPhRd iiGadialiRBIadetQdmht HEREng BRET
light emtted fromthe beam expander is incident into a cylindrical |ens

array 1l0szmogénined endrgy aicasityato thedusfaan teboirr&batech whiderrelhevelyisbifiedhl | ens
1102b of the gxfm expﬁnd%r toward the front. After.that, the laser light is
25 transnitted™99% dghe ADOYE ist¥CIwsy 1t is Fhagctejzeth iumajthe Hinst Meps s at a

di st ange r | ndrical. | ens: ) t he front,
and rn TorRpeelTPe ToBiel 18 pFerSebho ArCOHicR S R Bk BB, 0 &

di stance of 12Rigynif rtRENHBOe GYiucARE] Rak dhabfcté@izedinl #h3Rhe AVRE ehdang ik raont .
The cylindrical lens array 1103a includes 40 cylindrical |enses (each

havi ng 60plmality dErytindri2almhanisnamayk whibh nare 3@ramgadhiic kpeersdel R as 28 bem

and R2 = ~) located in array. The cylindrical |ens. 14 array 1103p

i ncl udes Atheganahde; ahioptiepksaxis atlhe Fsel A’@%sdm vide dhrgdaser Adighh imthg dt h,
5 min thié:kneses Ii?l fons 13.33 mm and RZ = ~) located in array. The
cylindri A& n’idlr(?ﬁ PaS-5 cylindrical lens having 150 mmin | ength, 60 mMm

: n w dih, 20 mRYdJ) ik RhEKBESS strifbtute, 2149 cHARacRfiZef4n That thENSptEaAl isRsiehnt &
ens arrays



5 1103a and 1103b and the cylindrical |ens 1104 each are di sposed such that
the curvature is parallel to the longitudinal direction. Alight beamis

di vided by the cylindrical |ens arrays 1103a and 1103b. The divided_ I|ight
beans are overl apped with each other by the cylindrical lens 1104 to
honogeni ze an energy density distribution. Thus, the energy density
distribution of the laser light is t0O honbgenized in the | ongitudinal
direction : F gl ' d :
cyIindricgﬁﬁpéﬁgﬁ?EégﬂﬁgﬂFﬁgﬁgéﬂglﬁﬁ?gﬁgg8?kpgg%P§g1k%ghéﬁ%??g§@q%ﬂggnahich
i s | ocat egraaipsaréiapiaaped iwpaddel Biak o Wetdieha@ona Nty a6 abtit&lngxik b4hd pwer d
the front. After that, the laser light is transmtted through a cylindrical
| ens ar r alighti@Bbdimide the kis¢rolightaa the asradgemancdiredtias, and thonsSs ddeated

cylindrical lens array 1105a toward the front, and then |ncident int,

oyl ndr i o ) EfSribTE AT b8 Sl Liey oupR ey S thets it HBiidedhe
cyIindQ;ch%JE@? array 1105b toward the front. The cylindrical |ens array
1105a i ncl ude 8 cylindrical |enses (each having 150 nmin length, 2 mmin
width, 5 mm i nAld,dknessboRlstrudtfe, inis chachdRfized-h thaceieefirst mankay a fThe
cylindrical |ens- array 1105b includes 16 20 cylindrical |enses (each having
150 nm i neyeehagishwhichas daeatad wp drengrtBoganal ko i aikived exisrf the-lasenligiRzard 80
nm) located.in array. .The cylindrical lens 1106 is a cylindrical |ens

havi ng 90 Vhﬁl‘ﬁsitﬁeﬂ%%@%‘ﬁ, L60 ' mmin width, 20 mnmin thickness, Rl = ~, and RZ
= - 486 mm Th | ngr.i ; g a . ' ica
| ens 1106 eachgzlisrq% lgi g%oglz(%j‘/ésgﬁﬁatﬂ&%?% 'fi ﬁ(]a&l %g%&%rdéﬁ?gﬂ%a{% Flgﬁq I?]éll]{l{:gg 25
wi dth di resihpesed B atfieegetibieand enssiterical I@nRe Ry fidedyd 1ehsdisSlotatedtiodse of
the laser light is honbgenized in the width direction and sinultaneously a
wi dt h t hepldgansil $oamt epiéehl ariuef the tasar light end |diyides Wby ilasgr dighitdamd ¢hie 2 nm

i s produced at di stance of. 800 mmfromthe cylindrical |ens 1106 toward
e 1 ontSPhencaf ks JOFIFS 8 A TRBTTSHOPHITGO5IBE ¥ lenscad FrEsiRgy ng
t he wi dt fq:2 ublet cylindrical lens 1107 is |located at a
distanceh% (nggg%%¥%#%ﬁﬁ?he 15 cylindrical lens 1106 toward the front.
The doubl et cyhididihGaé abB0e stili@fire Sit G TRAAREErHedt MOthay ki 9éddidl me8AS 85
1107a and 1107b. fhe cylindrical lens 1107a is a cylindrical |ens having
400 mmisi nonenfyfatslit @@ armiinor,wihdtshit i4 docated adjahentkioeths, sulRface thAe imadiaed, R2 =
77 mm The cylindrical lens 1107b is, a cylindrical |lens 5 having 400 nmin
| engt h, 7&ndiHie migphihlocawdgarrespppslivgriedae erd portion i thg dasardight haymg nm
I n additign, i ndr.i cal : 107a and 1107b are | ocated at an

tglf@ sg%@r?d n%férgﬂ?ieh&?){ ﬁ%?ﬁﬁﬁfo

i nterval e ¢y rical l'enses 1107a and 1107b each are

di sposed such Ay if ige eboWRstHi@uics PR’ GHakftedied hethot Hdefd pPBRAIAIPODBS (Hd Near
| aser |ight having 300 mmin length and 0.4 mMmmin width is produced 10 on a
surface 1B8& laghtas dirsgianqaraiel 26 2. shifindirectoon vhthedlasdyl lgghtcyl i ndri cal | ens
1107 toward the front. At this tine, the produced |inear |aser |ight has an
ener gy?Udensi t y PR i@ ithh aDRVRHURISIWEd t*%of%srlb ight Hage e Fopvesied into a

I i tudi i: ti I h
cnoray at Pait 84 B8n ko RAR S uByt O PRL ERprblt, I FRknd il YA€
vicinity Rbeddifits WskARShT Ravifg arwadl @R of A065 $inh agAduAddmeMabivaken @fn t he
slit 1108 are set such that |ight beans corresponding to the energy

at t enuat i @rsorgtiproasefficeenvloddhe dasey lighe ta hisiliconOBlmrisl vehetaby dhusoat thésach
the surface to be irradjated 1109. Thus,. |inear |aser ljght having a sfeep
energy delfddtly laitg@ffmﬁéﬁix Sh&m}tem%waﬁl%@t #EPERbOUS csificon fﬂm a . Of
this odi St t . di ¢ .

subst ?%e&%gw%@aﬁlg@l%éagﬁ) 8#&% ﬁrtgg '?%HZ‘ gk é%rﬂgg%f)fs?\]?ert%%d;méélhl dﬁi‘“é‘é‘rgﬁ ens
arrays 1l{atenfaviel&sithand ubing £ ibhlfHda¢ dpticeNsleiledd. OAst fnforit,"deks

| ens arrays 1105a and 1105b and the cylindrical |ens 1106, a honpbgeni zer
shown i n theGec@fd raymbaicu€SE nll)sthewthénd baratorac (35 gem), 2be fosrthidadmohaser

light on the surface to he irradiated or at_its _vicinity has attenuation
regi ons i Z06n@mper @5 dhe. Mithydarmemics (213 jum)y, oa}hﬂé‘a,h"crﬁé}‘%ﬁ/ haye, énsiﬂhng

censi 1y HOPFRBRN FOHTbroSUEHHETPALY Qe 3R, (Rl YL An S LERE 48"
uniforﬂya§2§%hhﬂg%g§9wggnggﬁg%ghﬁgyﬁpﬁ_the surface to be irradiated. For

exanpl e, en anneéaling I's conducted using a sem conductor filmas an
object to be irradiated, it can be 30 crystallized, crystallinity can be

i nproved to obtain a sem conductor filmhaving 16 uniformcrystallinity,
or an inpurity elenent can be activated. [Enbodinent 2] In this enbodi nent,
a method of obtaining a steep energy density 5 distribution in end portions
of linear laser light by using a mrror will be described. Linear |aser
light is produced by the optical system described in Enbodinent 1. Note

o o r o o -,



20 In this enbodi nent, a nethod of obtaining a steep energy density
distribution in end portions of sheet shaped laser light will be described
using FIGS. 4, SAto SF. Laser light emitted froma laser 1101 is incident
into a fly eye lens 1302. Note that, in order to set an aspect ratio of the
incident laser light to 1 : 1, a 25 cylindrical lens nay be inserted as a
beam expander between an oscillation apparatus and the fly eye lens. The
fly eye Iens 180 shoRRIstiudaftebY iQEKA98kRged RN AI: SR 1ak&NSThe QR QRYLAP R
=10 mm and R2 = ~, 5 mmin thickness, and 1 nmin square, as shown in
FIG SA fletgoupabnsistiag rodrgesrgiiuoab oscidtlatian satiddysersa ephiimi@edododllation
honogeni ze the energy distribution depending on a _shape of the 30 incident
| aser | i g®as lasgrs ari{y'i?ﬁs@ﬂ@]é%mfm@!d ke, aggy pulse agdiletiongas lser. deéNoteothatke

anneal od, B (10 WIgohSSIRTE drhatumcdila SaG et ¥ Vo ikaid: et 25
(rectangl ﬁAloE Il%er?@gfa@@([jﬁbf & %gelﬁ@er fr} Siexé#fdl(itrehﬁég?ué i: é%l{ﬁ)pﬁir@la E and
exagon c

(regul ar i sTused.” A sphérical lens 1303 I's located at a |r’s?an e

of 20 nm thedikd, landensethk ayus 1h802tHeosvarcdeXerhpiéfiéd antexcither kipbenncat 1dsefsa 1303
has R~ = 300-mm and RZ = ~, 20 mmin thickness, and 150 mmin square. The
|i ght beaks laseyiapddbpyikehe ffy eye | ens 1302 are overl apped with each ot her

by th heri I 1303. Th t d | light, of 3 .30
whose eneroy dRLc PO B TN aet BBt doBr L e AdeTRhise 10
i rradi ategyi?'gtﬁhl?iea?ioﬁgéhﬁisﬁeﬁi 600 mMmmfromthe fly eye Il ens 1302 toward

the front. respect to the produced sheet shaped | aser

| i ght, 10ener gi ef the dbb@e8nUcRPE it charicedié®iumiaethe [Abarielope&electedofrdgr to
renove this, a slit 1304 is located in the inrediate vicinity of the

surface tihetgronp causiating of Bl @ntinughewnscillagos isplid 1a@4, avbentinyotissoseiléatn f r om
a light beam i ncident si ..Awdth and 15 position of the slit 1304 are
Set Juon Endesdts b mais e Farin S Aafindnd o R SHlbrogasiten | Aot dhtbas
are bl oc ; i j I )
ool CoBMIINSSAL R OLURRAIC Iy A 186 L. WA 93

di st 1 bULYAIOL Raserich 964 14885 al116Y 2 fn MERGHERA L6fer| MTTSUPDARE 14serAd
irradi ated 1305. In this enbodinent, the slit is |located at a di stance of 2

mm f r o athe bkt radas thiotgas 2aser hthiere arecexomplifiechan skiimérslaseplanchdldsyr, tahe
mrror, |jnear | aéefl lli':kght or sheet shaped laser light can be simlarly
pr oduced. R S0ERNS XEser irradiation apparatus is used, uniform

when_anneal | ngrTsHORGEAEY i BRaRULELEh Ry o8 ohe SRt e ERIAGIATY 0.

i rradi at esh thé saffac®aoe Giridiabdd bz &hert ks hiivlor NistlhcaRA BetioTRiienediono
obtain a crystalline sem conductor filmhaving uniformcrystallinity, or an

i mpurity regEmsnefl dlaen laser déghty dypigally,Eneardtheenuddle of thehiadteanitoati megionst he
Ca e S PR kb S Gl By s SR T Wi
iorogene i Qi RSEDATHEH Y Y SRISRY 4 SECERRREE I ARG O
subst r at eantleligg teh dticoabivctedifdt 8 dbfédeto ®birradiatdddi s

Up to now, the divided laser lights are synthesized by the cylindrical lens

105 shown in FIGs. 7A and 7B to reduce the attenuation regions. According to the

25 present invention, even when the cylindrical lens 105 is not provided to the optical

system, a steep energy density distribution can be obtained in the end portions of

the laser light. Thus, the number of lens used for the optical system is decreased

so that optical adjustment is easy, and uniform annealing can be conducted. Note

that, when the cylindrical lens 105 is used, the attenuation regions of the laser light

30 can be reduced. Thus, areas of the laser light irradiated to, the slit located in the



time, a length of the laser light in a longitudinal direction is shorter
than one side of 5 the |arge area substrate, so that entire annealing
cannot be conducted by only scanning in one direction. Thus, it is required
that scanning is conducted plural times while laser light is noved in at

| east two directions, thereby form ng regions in which the scannings using
| aser |ight are adjacent to each other as shown in FIG 6B. However, | aser

light pr Oﬁll‘r'lﬂggia?é’v%ﬂggg??ﬁf‘ergurfd%\éeiﬁté)';[eqﬂagf’ﬁe@?rgﬁle&ﬂlt?&%ﬁﬂ uh@s&%gtsei tovbe

distribution 1n en Ions, so that attenuation regions are no

gener at edirraifge€f or e¢he diltdoprorasmerhi g afdddleoftiiroatt@nlatioadrelb@inst H€ the
regions in which the scannings using laser light are adjacent to each

ot her. Aslagerr bghtl, tcanttirerddaicgd. arsaa sehdt, ithere saan bEeatt that zethiwpt oo shimst e,

t hereby markedly inproving throughput. 15 [Enbodi ment 5] A nethod of
nanufactdWhH%HH%Eﬁ%ﬁﬂ&ﬁﬁéﬁ?@kb%ﬂﬁgfrate is explained in this enbodi ment
using EIGS. 1 : t n i ; L el i

circui?, and gf%%98&388?Pﬁg%%%%§ﬂ§69ém¥@¥ﬁﬁﬁ@%ﬁ%gﬁﬁﬁ%hgy%éSééogé&agfpg% are
formed tagsetieio b iGadiad. adhi AdRlitied," thy Fodsk iavé@tfodr iscnvienlaeRCefedre
First, a substrate 400 nade from gl ass such as barium borosilicate glass or
al um numinghosasd whcee gllargs drea sigstrataistdnnsakedhodomenamphgtveharhkaser light
substrates such asggxquartz substrat% silicon substrate,. a nefal

sEbst rgt dhaving 4, wadity sherter thapsa lgpgt haﬁiﬂwg 1arge; areq | SHOPURRLCE §S| 14 a:ﬁédt%n
0, Fue
the su Stef te lg};&ﬂg& W%ggfcﬁatgg H%g(ASge;ssli etos&l?lﬁhEF}e?%tﬁkge %nﬁﬁ%ﬁogme?n g

plastic substr avi ng resisting properties capa

the procespdcgrdaesmtaid pAfralsigtts fort dHnaRAROATRE NhseraYoth! s dR8ed T8the
Because thi's invention can anneal by using the laser light with a very
excel | entprasdrftonventjorohas heveey suppriati aterg o distobytiarhpaitzudelaire podidist ofat e

can be used. Next, a base film 4Q de.froman_insulating filmsuch as a
silicon dRedese ﬁlght a(’aﬁlfqlc@nanéll&i g&"«@tiqnmth%?o% QT}PWS@(ﬁYeéxyhiaﬂr AdECER m i s
t hen forned,.on tr . the - | ayer

st ot ur YGRS AFos S L Ll iR e B PRniGrfY coffrea.
il Lt A A TR S S S G S LA
may all$o substrsecso fimttit caebe anilided twithdwyease 408 thmuphpuacen berimgstoved.t he
base film First 5 of all, sem conductor filmis formed 25 to 80 nmthick

(pr ef er abf§r Srmplesthon dycmiqansiistordilpds fairasd g8 thedarge anea rsubstratss Bod,

t he LPCVD net hod, .t I 2t h | i Th .th
A L G R R

| aser crygligdrhi. ZatheR et HQdribod ithdrB&eti8s& of TS nih@tadtid b/ dRker is
applied to the sem conductor filmby applying one of 1 o Enbodinents 1 to

4. O couwr samicoatluchek filtrheard he eedwaegst dh laddetang anmpenatthgdobarateoistinyandt her
known crystallization method (RTA, the thernmal crystallization nethod using
a furﬁacéehﬁw&yi%,a tSREUEPRAUGEOT é';eygqeamwg@aqtbwd FR gsul nf hetgan be

el enments .which pronote crystallization) nay al so be conbined. Patterning is
perfornednHHOY%g obtained crystalline sem conductor filmin a desired form
in order to formthe t 5 sem conductor |layers 402 to 406. The sem conduct or
filmmy be an anorphous sem conductor film a mcro crystal sem conductor
filmor a crystalline 8RIBIODESCIRIPTIONMOFATHERRAWENGS t he sem conduct or
filmmay be a conmpound sem conductor film having an .anorphous structure
such as an anoWghe@scampaRyyRE dEaWIRSUM film 20 In this enbodi nent, plasma

CVD hod i d f h i [ 5 ick. t th
denyarBgenat | s BeriSief ATRIP i Pt Pat CUR e Wt 2ol o
one hour)jochtB8 aha¥a9G. B oW 24 eiﬁnﬂﬁl@oﬁﬁﬂbbtﬁ%&?%tl@ﬁﬁﬂhh'cﬁ&é Qhe¥d/QmirAser
with output 10Wis converted into the second hi gher harnonic wave by a

nonl i nearis logit¢dial el ement and then the laser light is 25 forned and
irradiated fromone of the optical sgsten1shown in Enbodinent 1 to .
Enbodi nent 3. KG.t Msshowsean grample 0p ant ¢nety devibndistipetien g lgsa lighty 10

MN cnR ) i f h ifv. It i bl, €
Phe ool sicstfiig B3 85 brosehy By RaR6RY KIFE TR dhokd ah BaPRPACLT iefer 8 4B
to aswﬁ%rkﬁlsutbg;ﬁ% isfé]ﬁ{egbédq]@;ﬁé thé 15&&%11@90% id @9@miAcnZ (typical ly 200

to 700mJ/ cne e stage 30 i noved to the laser light at a

el ative
speed of about 0.5 to 2000cnis, and it 20 irradi ates, and then the
crystalline silicon filmis formed. Thel0sem conductor |ayers 402 to 406 are
formed by performng a patterning process thereon by using a

phot ol i t hogr aphy net hod.



Dopi ng of a very small anmount of an inpurity elenment (boron or 5
phosphorus) may be perforned after formng the sem conductor filns 402 to
406 in order to control a TFT threshold. A gate insulating film407 is
formed next, covering the sem conductor filns 402 to 406. The gate
insulating film407 is formed by an insulating filmcontaining silicon with
a thickness of 40 to 150 nmusing plasma CVD or sputtering. 10 In this
enbodi ment, a Bicid.CON YR rshd@ hih! SRAMGNENGE @nf dpdRal Nyskie

(composition ratios: Si = 32% O = 59% N = 7(%? I—‘L:aZ%y%i S ?%frﬁt{ed%g%egp]asrm
CVD. The gatetiomsul ating filmis of course not linmted to a silicon
oxynitride fil rrLGbut other insulating filnms containing silicon my be used
in a single | af¥r behows anexample oo epticad syistem afsthppreseat inventignsi | i con
oxide filmis d,c A n.be forned by plasma CVD with a m xture of TECS
(Tetraet hyl Orflﬁ(g%i%L%SE)ShQWGa"CYZ‘,a%ICQfP&?Y% M8y essure of 40 Pa, with
the substrate pRypesAl Yne 68t sHAPMBQRakPIAWR Fhich i Hiedts 2

hi gh frequency (13.56 MHz) eISectri C poe\e? dens\lgtly o? %?f%gta?)rg%. gtr?ztis
Good charantealddsisiog lasr Hghyppreduoslibpthenygrebedtineanidie obt ai ned by
subsequent |y performng 20 thermal annealing, at between 400 and 500 C, of
the silicon oxFHes-fiA and Hlkaseentamyicwt el a ATossrsectiondloviewi eleart xamplegof
having a filmthi ckﬂests agf 2t0 to 100 nm and a second conductive film 409
havi ng a % PO SOORhARICASYSIBR: t 0 400 nm are then fornmed and | ani nated on

t he gate insul gid n@afd 407. I I fy: Lo 0&, om a
TaN fil m havi ngf(:'}i gﬁ gnhldﬁlsl %Zr%-sggﬁ)(l)% oggahn%%?gﬁgfe;n Egy gé%gkgﬁggn%ugﬁggwl m
409, nmdeprodased by fhicl comavitiogalopiitdh dysteik neRISFIG. 8BOsids aneetahprRdirnd
lam nated in this enbodinent. The TaN filmis formed by sputtering, and
sput t er i nyhish alatge argagubstirate peatraatesbiusing shenlaseolight shomosishidi(e. 8 Aur t her
the Wfilmis b ttering using.a,Wtarget, In addition, the W
filmcan also %@%F‘B&ﬁiﬁ%?ﬂ@%%ﬁﬁt&ﬁ 1eHgr SYRY hexaf | uori de _
(VF-) . Wi Chevergd S08 100 art sectidmal VAGFS SROWid s BPirfarhBalRR ! fikel || ™
become | ow resistance in order to use it as a gdte electrode, and®it Is

pr ef er abl'EFTHahd dheer estwit THILY of the Wfilmbe made | ess than 20 p. S2cm

Note that although the first conductive film 408 is TaN and the second 5
conduclbi ve fi IH(gSOQUiPs tovile ard seatidpetivieavs shewmgestgpe of onpeufactuing the
l'imtations pJGlg,ied gghtge conductJ5 films. The first conductive film 408
and the SU&ehiFEsARG RS Juves GFquAl y al so be formed from an el ement

sel ect ed fromlt;l#qa. 91?%“'9 sEORSH A Vil9 fow-m% sWé)lsTdf’m ufdcturit the%ixef“lq: fd. or
froman alloy nmat'erial having one of these el enents as | mal

const it uedid, therdrivep@iraut MATs¢al conpound of these |10 el ements. Further, a.

sem conductor film typically a polycrystalline crystalline silicon film
into which an Fligpdd3 isy2 tepetiewtshowinrg astrppivspnbihespixel BEped may al so be

d, PdCu al |.oy.. Nasks. 410 to 415, 1 t f i st
st g 07 phot of TiChadk A FoHENHOUO W Thceivp i B e SRty dsERbr neq.
o forrsd T 8PS ONRHGRR stticild VIS shdWink o SlivEl ERLEA ANLFETRENG | S
10B) . An gdefof lofdugdhit\ephistifgodelies) Pl asma) etching method is used in this

enbodi ment as a first etching condition. A gas mxture.of CF4, Cl2, and (Z
is used as an BliGhilad gakoF shinw gasmpleswisameeomnghustagatevieesps @ 25 : 10
(sccm, respectively, a ) is generated .b | ying a 500 WRF 20
(15588 oy et 1A REIS 360 St S it ododilof: o essure of 1 Pa,
and etghing is franned . . LG r is also
applied to theFlgﬁgbsltgf\a elSsdlkgltjaré‘?se\géng{éé&?a%%lwﬁuec?%ﬁ@é\é#%é%ﬁ%eI y appl yi ng
a negative selﬂd)_ip;sshm{;g@,g@xarf[ﬂe dﬁ/aflﬁdrﬂbfg@i@érched under the first etching
conditions, and the edge portion of the first conductive filmis mde into
a tapered shape. 25 The etching conditions are changed to a second etching
condition wt [ ev'g e I es] 1 B Q..415. A Q8 1.xt ure of
CF4 and Oz i aiLEY CRIBLEGN QY THELREEERRGD FME AELY,

30 (sccmy i a plasma is generated by applying a 500 WRF
(13.56 sz%rﬁtg(?déc%ﬂéﬁ%é/oe\ler to a coil shape electrode at a pressure of 1 Pa,
and etphi ng i s|np@if @hBBdinétt naedy, @xhembalof réMosths atandsionAegdn¥byha (113 56
MHz) electric power is also applied to the substrate 22 side (sanple
stage), thereby effectively applying a negative self-bias voltage. The W
filmand the TaN filmare both etched ad the same order by the second
etching conditions using the gas m xture of CF4 and Cl2. Note that the

etching tine may be increased in the order of 10 to 20%in order to perform
etching such that no 5 residue remains on the gate insulating film

= a =da poplt



Edge portions of the first conductive filmand the second conductive film
are nade into a tapered shape in accordance with the effect of a bias
voltage, applied to the substrate side, by naking the shapes of the resist
masks suitable with the above-nentioned first etching condition. The angle
of the tapered portions is 1 o from15 to 45. First shape conductive filns
417 to 422 (first conductive filns 417a to 422a, and second conductive

[ 170l BeARatnA SsikBULosRegd SAM e HA Slowondupibyes iy 3d the

second cohductive t'he ching process eren 416
denot es ac#retwhédesilolcingirfal Hmecﬁm iy Pidheasirosta @w@tim?&?eha@utdmﬁ&reﬁ@ape
conductive filns 417 to 422 becone thinner by approxi mate 20 to 15 50 nm
through etwhiHg. 3B sile&\csrtdieexp(tﬂaahg/smmaes;be c:sset\hbq:repewﬁdihrcbrbotﬁonhsu’dewed
removi ng the reslst masks qé; 10C). Here, Wfilmis selectively etched by
usi ng Crafrogys ”ﬁﬁﬁo@?eﬂﬁﬂdt rdhelfihg gas. , At this tinme, the second

conductj ve Iay rs. 4 are for y..the s hi ng ess.
G the ot her et TRRt PRUET IBuflE 9 260y ePPaRIEE o SR RERET
etched angy 1@2@ ARC Q025 &P Dot MR ForgifidiRMCAReARR hRd 488 vAiden [@fc®REn ¥y
first doping process is then performed w thout renoving the resist masks

and t he samwdnaucmes. | dpse tha thdbeatnt@(pahden isppariicyladlyeaféedtivetinahe icapar t s
n-type at a | ow concentration. The dopi ng prqcess may be performed by ion
dopi ng or WHSIG &§1zeQ télﬁtlaﬁrd#ghue@wtf&erfr% ﬂpﬂg laser a6 sl wil F Hayr Beldag used
condltlon I 0 whi t.he k 1 x 1003 to 5 x 1014 /cnR, and
t he accel Cé’trﬁhgﬁ tégﬁlge 89&5%8@%6%&?%5 h%g} ‘and 80 keV Doping is perforrred
in thig enbodi TR tbH NEnBRAAEEMS e Band eRpindd? i3 iRt AE dyMdrical
accel eration voltage set to 60 keV An el enent belonglng to the group 15,
t ypi cal | ylephaspysr LE)3aPandr 188 esnidca cAlpdiisaluleas 1d64aas Hosti fupming ynednsment

which inparts n-ty E@S Phosphor us (PL is used here. In this case 23 t he
conduct i v“éhq:@y@r eg areadispesed sus ﬁh%tk%cwwawrwiﬁé@ﬂa%hghéls Pgyatiel (o

I h d 423
127 are 1ot RneiTRAE Cae ARTRRRE: bl i1 Ry TP bHUGT SRS S8 1
| mparts NEENRAS Homdpdaesbdtif 1hE forlgMMTA YikegbAnS 423 to 427 at a

concentratton in a tange of to 1 x 102 5 /cnB. Next, after
renovirsg t he r®he slhserakijglst enﬂmeal efsmmt theasKisndidehd Iens 4344 ar m(ﬁ@emremto and
t he second dopi ng process |sh8erforned i n higher accel eration voltage than

the firstdeddehgylprdiicd deng R0Gophiey isscopepassemidcxtindsicgt dnssyrrasnti@3aons

accel er ai 19 L0 by iR 168 g wod v eablonses HO7 6B 1dBgbotss
| s per f o i R Medle S0RO0HRODIHCbIsYBsdLURIAPE R PardA2Bt B [RSKS

and the sem con | ayer under the taper part of first conductive

| ayer is Hhglaeld paealidleo ithigowidthydisdctionrthereGiint Thug) sl ener e densis) disatbhution
voltage is_ | owered than the second doping process, the third doping process
i s don®® ehhthetlagerslightds hommgenizedAn;the sHdgi ﬁ@écthrbﬁn%pnwgar@us PpEALLY ned
wth proc$W %pnd%tlons in which the dosage is set from1 x 10'5 to 1 x 10"
Jcn®, andTEROLAR RO on voltage is set between 50 to 100 keV Low
concentration irffpull4 ofit 99RORSIotAEd 412 20dnd 18r %ﬁeﬁﬁm the Sffedilon as
for tl~e first conductive layer are added to the impurity elenent, which

i npar ts nvicyney of b Burfatheo bamgeadiafed. heA awdg myd afpositionléf &etaﬂntﬂb@Sh@ s@t /cnP

by the second doping 20 process and the third dopi ghprocess and hig
concentr asucdanthatrpu raﬂ&epuatém saionssel thelpseulightsrg shudided bézd@@oﬁlttdlﬁﬁeand

i mpur i e whi ch art e wthin,t e of..t he densj of 1
(016t oeTeBY g Mol FacheR st to’ BR ittt Tt noPfso el JASE bk b ¢ o
dopi NG Pr RAASE Al BPALANTE RItAGORACAATRIG KT Eahbeldbidingy] t 2! e
accel eration Voltage ant it 25 al so possible to formthe | ow

concentrati on Wi iat yemhé@ndocrndfigis aanedand r atingnsuaipuar ldsgr riegiddatiorNext ,
after renoving the resist nmasks, new nmasks 450a .to 450c made fromresi st
are for meappanatus hié chp betany Halbizad, w&r@élyw @arpé@ frapraved to btintacrysigiiing
453, 454, 459 and 46 to whi ich inparts a
conductlv%WVC388¥VBEPHBp8%?TB“PﬁngﬂﬁgyﬁP{ %b §§@h?¥ﬂgle conductivity type
i's addgd, are t hey Rk in

t he semconductorrgflg“}S |clﬂ%g@%ﬁgn§§?¥tgafaygﬁs ofyphgnggﬁgﬁﬂgﬁﬂﬁg%s
The second conductive |ayers 428a to 432a are used as nasks with respect to
the inmpurity elenment, and an inpurity elznent which inparts p-type
conductivity is added to formthe inpurity regions in 5 a self-aligning
manner. The inpurity regions 453, 454, 459 and 460 are formed by ion doping
usi ng di borane (B2H~) in this enbodinent (see FIG 11B). The sem conduct or
Iayers for fornlng the n- channel TFT are covered mnth t he re5|st nasks 450a

o - rr o o Y -~



containing silicon my also be used, as a single layer or a | am nation ‘
structure. Recovery of the crystallinity of the sem conductor |ayer and an
activation of 25 the inpurity elenents added to the respective

sem conductor |ayers are performed by irradiating the laser |ight, as shown
in FIG 11C. At this tinme, energy density of the laser light is necessary
about 0.01 to 100 MWcnR (Preferably 0.01 to 10 MNcnR), and noves the
subst r at &5ty Ui d RaSthil | AR o Rl 48 SPRAOfhcOnfré i

W cn2. Begi es, llaser a{n’n%{ﬁ?ngr%t%gcﬁfsc?hgiuﬁg?' annezglllollf r?g mrst hlosé%gr9 %461

rapi d t hdoomkedadnnaaladteguatéheckiohs Af nké had) lighd pdidcliakle, damhdettappltiosd. 2~
Further, a heat treatnent ﬁrocess. may al so be perfornmed before the

f or mat i orregfong inj pastionpodrtheeserilighiiparalied thia phifduesizan thereethdymicaling
material used is. k w,th respect to heat, then.it is preferable to

por  or m HEARS FEGRnNcore SRS S GHARaR TN v Bl R SGeeE D Rs tiealissty
film(an jpsul.atd il i Ll ] f % PeddBLEEARShH :
exanplg aﬁé}lﬁl ilsc](;)érﬂb%it{dr inggpﬁ{% nlﬁjﬁl (?E)gﬂe??ﬁtsoo E)rot es?t@b%e \Ek\néﬁl%ltggpgﬁ%lfoﬁﬁe

| i ke, as Emerghidensitiadbimenion-fdfiseting dreatanidr £atfledting aaeess teohttenuation

hydr ogenati on can al so be &erfor med (for 1 to 12 hours at 300 to 550 C).

Thi s proceginissaignsymshesieedyi ndhihigthgapaing renesgn diensiy tave asegie haystdnr

| ayers by hydrogen cont aj ne i.thin.the first i.nterlayer 10 insulating film
461. The %‘3&’6‘&8?8%31‘iﬁf@ﬂgﬁf&%ﬂbﬂgmﬁ%‘?bﬁé’&?&allg%fﬁv\het her or not the first
interlayer ins t fl I S\ I : | [ ; n
excited by a p#gsghawl,%nadrggﬁggﬁgﬁé?r@a@ﬁ%nﬁ?é%gg esgaﬁ%gﬂi&%gldfg lﬁgﬂé gt a

t enper@at Woe 20§uiBdle bae4hGicCoidanad valtliaswheslenghnéfah nagey Byd) ogdsufastrsom 3

to 100% may al so be perfornmed as other neans of hydrogenation. 15 A second
i nt er | ayegani besappdiedrig the presggRinyga@oni.r om an i norganic insul ating film
material or frgman organic jinsulating filmmpmaterial.is.fo d next. on the
firet fnterl ayspie atioder HghtPRoscRiape A8 o iAdedorbriadia P PRERM g HASHS | m

t hi cknesso IS T [ I 5 € ' t e; j ed
rilay haaglgoéPg%%gﬁlﬁﬁ%F§%1 th}%%glcg?Q%Fe éﬁg%ﬁggg%?mggﬁhﬁghﬁg %%b cp.
A mat er i gimitad Whiadthedpehginess allition,fthe BREbeOR dHaggsdidEparling onsekindl ot
order to prevent specul ar reflection, the surface of a pixel electrode is
made uneveserbygtitcamitied faomex basdr.i nTons,aaven if hasgr dighhds formmdaby dhe pptigal an
uneven surface in this enbodi Furt her, the, pjxel elqgtrode urface can

t. i
be made tS(YSE?éT"l}ﬁ&/WYatr‘?deﬁ%&YSr{Eg@q‘ﬁlu%tqfeaﬁ %g'élﬁla?‘ er i Xamplgyfaser
th f . : t] f i j
i et ol Qi GHNER B8 d XCTRchof 38 008 S Bt hIEndEUA O Bl

the same PRRhPAIRSK réGahfdhr ERdpef OF 10 Aemth80ThAs(whieH dabRreé arlf-widdninbe
formed w thout increasing the nunber of process steps. Note that the convex

portion rimanaipsofilsd. f SYitedespsst dprai shapeyofolasenbighupeitied éras a saligpilaser,
ortion region except the wrin and TFTs. t hi ,_unevenn i.s 30
o b R 8 SBapb A R B ol b B A o
the 26 . f. t i i foi i [ tion. A
1 m havi REHGBEdyTheichle GRG0 iRk, th Thlfl GP IE8Y Fehy 1 ecRIBURAS, PIh dny

i nsul ati nghapt! I dR2lastNlight ha§ aseendrpyi demditgf @loaphetot hiadeal hm sbjetace bee
made uneven by an added process such as a known sandbl asting process or
et chi ng pradégsd,ttbers ipmepanblespend Har pres¢ntdnvérsion eancbe appleldy i ncr easi ng

whi teness by scattering.reflected,ljght. Wrings 463 ta. 467 for. .
el ectricall ; c b BEISERG inveatian made *’grﬁh?iapy‘?v? é"&f‘%ﬁ@“&l“% Willhe fgsqribediig o

driver,.Ci ' “igia‘fﬂ’ d ilmof a Ti filmhaving a
t hi cknzé’ss&lgw' @g?ﬁ%rg’#g glﬁégﬁ%‘& msl?q(ghfégltﬁr'oy of AL and Ti) having a 1 o

t hi ckness of 500 nmis patterned in order to formthe wirings. O course,
two | ayer
[Embodiment 1]

In this embodiment, a method of obtaining a steep energy density
distribution in end portions of linear laser light by using a slit will be described

30 using FIGs. 3A and 3B. FIG. 3A shows an optical system in the case where a
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structure is not limted, and the single-layer structure or the |am nation
structure nore than three |layers are al so acceptable. Further, Al and Ti
are not limted to the wiring material. For exanple, Al and Cu are forned
on TaN film and the lamnation filmformng the Ti filmis forned by the
patterning and formwiring t 5 (FIG 12). Furthernore, a pixel electrode
470, a gate wiring 469, and a connection electrode 468 are forned in a

pi xel portd ctai.caly: i i g i i xel TFT
Bt he.soouRlital iR e e I T AL, A QBN bbb ORA I et
el ect r ode a4 &FIG- BB BR6ws tthe optsl $ystdridn 488 chey WheaNa &8t HirelioRQf laser
connection with the gate el ectrode of the pixel TFT. The pixel el ectrode

470 for s light & weweddodmaothnestiongrerpgndiculaetigreton regi on 471 of the pixel
TFT, and in addition, for 8” electri connection with the sem conduct or
S

al

| ayer 459 whi chNGtEnbRt dRst %??élpé‘loé‘cfeﬁét&g {0 PR HGRRECRYY agle lenssacin: dris | t
is prefer 10 Use: i.al I ri ef.l i Vi such .as,a
{11 haut seceBiotigi ds Rl M Boasd ARy bTbERIrbE Yase e s
such fil maddiiont MeitlPireleceltethe Qesed/ & isPaSYRRACINAE Wi l_tas&o_ﬂ?ﬁﬁ &tLi@ntaside
-n-channel TFT 501 and a p-channel TFT 502, a driver circuit 506 having an
n- channel sTHEIcGB3 fismtdutfhee picteh epossipnsideOsurfraeiing sacmidksirfadeT SN4adind a
storage capacitor 50? car%.thus be forned on . the sa substrate. _-The active
Tt rix sUBLCUAYATE of e EshpiHdecsd!s indiented YcRaiie) 2 FRIValE Bidienef diever
circuit : - form.ngp27 i 7:..Lhe | ow goncent rat.i on
i npuri tngﬁg“g‘%?‘?ﬁ Sﬁggg%@%blrcéédghy. l\%ﬁii cﬁ é@gr Bgﬁg‘?vﬁsteﬁ ‘i%lqéusf Pfsﬁurx&%ﬁé?i ve
layer 4@8acdtafe Bf {HACAALE QPhke ROELHIONoPEuARIIEAS o Rk&RFbA A0S Pfigh i@idngh
concentration inpurity region 452 which functions as a source Tegion or a

drai n r egsule. witre ipischiamed| frdfTtheA2ns. whincidditionsthehdg CMOPoSitive riauht caké h
the n-channel TFT 501 and the el ectrode 466 by an el ectrical connection
has: a ch3e&t thegeanterolr @gvaire solocaisd ANl eBIsEN Fidei ol hepiase o) arplgnen

454 (GOLD.keqi gn) whichoverl a ith the,first caondpctiyve |ayer 429a that
structur e§6 a%pS‘P%H”B%d'of F?lﬁ%‘e’g'ja?g }gclnnéfést ruga%;argnamt%ﬁeo isgﬂi/}beg}?c@}f??tét g@ﬁs

i mpurity [(EA89B4YS rthélvd Eﬁtfetx?).onﬂo%v%r,sﬂl@rﬁx%sérﬁqw_@nt%n s ﬂb@'lf@n"i&g'tcﬁn-
Further, the n-channel 10 TFT 503 has: a channel form ng region 443; the

| ow cohcetttis.ati on inmpurity region 442 (GOLD regi on) which overlaps with the
first conductive |ayer 430a that structures a portion of the gate )

el ectrode; andlese Hglhemaied fromm s AbQ iis wxparficghbys6bepn caxprodert itns

as a sourge,rgaqipn or .a drain..reqgion,, The.pixel .TFT 504 of. the. pi xel
ot on G G Bhedafhel it ol Suimery R difaibh v ABaRt ovd by The

i mpurity i : i f i dg;.nf 7t

el ectr ode?&g%(%&{) ﬁgé?{f‘é EQE{ c?r%i)g gﬁ? ? gtsggﬂﬁgdrlrgﬂ}sit {S? r?lggiﬁfo%a}l%% 7\Aﬁ?1c%at$150nk&elssdns
as a sour Bg =r e2@mmy ard By ai 190) 8§02m andFrarsphericaldens (Humint yn eddéns m mwhirch

inparts n-type and an inpurity element which inpparts p-type are added to
the . beniligkngse:Br = 8yemdiRe cr 4Uhammbhi0Zxwhitd is|lacated gba distance et #iQige

capacitor, 2 g&gﬁﬁhéﬁﬁ{ﬂ?ﬁél g@ﬁﬁgbzor 505 conprises an electrode (lam nation

of 432a aHHn _ _ Fuct or layer, with the insulating film 416
functioning asTfe i efdht ietittBdFROMINE bEAR Kpahds RiiNeldes BEd %Q@@ﬁld@fcﬁh

di sposed so as to overlap with source wirings such that gaps bet'ween the

pi xel el elnscntesy $h03d evitidle id igdated wi & [disthnees bHGO0ambl & i Sphericwltlbng he
pi xel structure of this enbodinment. 25 An upper surface diagram of the

pi xel por11@ o¥f thee bgam expardari toveardstheaf@nimndfiest thadd thyy laserslight is
enbodi pent 1S in FIG .13.. Note that .t sane, r.eference synmhols are
ased 151 papsmid Bepteilp Sytifgctldeinaglh oBp AR GRICGIEER RUE F1 ne
A-A N FB@mrﬁ?fr&ﬂrthé%?HHQﬁcél%ﬁs &85 31035 tdvedtalth € R, 3MdaHEn A Q8EEnt 21 N
line A-A" within FIG 13. Further, a chain line B-B 1n FIG 12 corresponds
30 to a caosdimskidal deas DiGHgnvelickuis Moategl at chalistahéenefB1B) mint MiromFkKe 13.
28 [ Embodi ment 6] A process of manufacturing a reflection type liquid

crystal dfglpndijcad dong armyohd Q3he tayrandydientippt. x Bl syhediacatesns actayr d403H
Enbodi nment IS |.ai ned. bel ow 5 in this enbodinent. EIG 14 is used in
theexpr amstds AU Tdticas Tty (oot tha 68 R BN Hepiditn han
first gptgj I 0. aGCOL ' ”Qo%jr?(%téi R r@k] 9AfRN ' IS

t hen forn@dﬂggk%{kﬁ e%dstd%:gﬁgwé [g ectr'ode a47010nrt e acti&elmrr(iarﬁ&?ggné
substrate of FIG 12, and a rubbing process is perfornmed. Note that, before
formng the alignnent film567 in this 19 enbodi nent, columar spacer 572
is formed in desired positions by patterning an organic resin film such as
an acrylic resin filmand the like, in order to maintain a gap between
substrates. Further, spherical shape spacers nmay al so be distributed over
the entire surface of the substrate as a substitute for the col umar

o o o o N . P Y. o o o o ~ 1 " S - — o~



The substrate shown in Enbodinent 5 is used in this enbodi nent. 20
Therefore, with the top surface diagramof the pixel portion of Enbodi nent
5 shown in FIG 13, it is necessary that, at |east, the gap between the
gate wiring 469 and the pixel electrode 470, the gap between the gate

Wi ring 469 and the connection el ectrode 468, and the gap between the
connection el ectrode 468 and the pixel electrode 470 be shielded from

light. Eaghapfl10BB ifeludes 80 dydvarisallcfsdy (cabl dvai, W%Fihaﬁengﬂﬁ? 2 in3iin
shi el ding portions made from'the |anmi nation of the coloring layers are
formed i nwpdidi Gi s it hlsicknesst Rye= sHiledHeunf andnR,i ghic) langtetihanaraaye | Dhaed

to th ' bstrate, It is th de. possibl e to reduce the number of
or ocess. bty b gt #vliirical apdiaNteol S0 A e ditsis Ghraymps betmeen
the pi xel i ng: light $hiel di i d of th

o et ond TP ek Eys 18 oo I And kPG Py e GRRER fenk ey ng

| ayer suchi@sa and! PIOSHTBAK BOLYRErCAK Rns AN (PRAS g Sl é@%cﬁ%% ggﬁ'é?
froma transparent conductive filmis forned on the |leveling fi mg over

at | east ¢iwapirzes pamaltel do,thatorgituglimaddirddtiom 524 light beamed dividedt be thatire
surface of the, opposing substrate process is performed.

and a rubbing 5
The act i veylirdirial lensmaeys bL03 o8 4h03he Bhs dlivides dighh bsamstre cterlapped

circuit f ng. t i n b t e then joined by a sealing
oL ount Ry’ SRIF Sy drtly e IRHILIGIETIONG RLobPEDeLRL S haShl,
subst r at egjsgftfutidy. NedTyhy, | @hémbr&'érgy”'d@ﬁsi? ugist et AP f “th@cc{%é?arl@t"“ié h
the filler and the columar spacers. 10 liquid crystal material HS7/5 1s
t hen it eboradgbeized entledbhgudiabl diresjorndndthche tirabddnsas.es are conpl etely
seal ed by usi n% a sealant (naot shown in the figure). A known l|iquid crystal
material may béheidasers Heht gaiftedfremcthgseyindrigab lens 1994, isTHcidett w4eibn

et rve. necniEreeh ense B TGE WRIS OB Ralblpt 0 Sets qt By Epag the T
desired S&C}ﬂ?gr?cﬁl 118568 SBWArd 't{?e;/ Et“ﬁﬁit.t' Aterathlf)! @k l%bélglighgﬁ]selggg%iﬁe%tﬁ‘gﬂ

in the fi I's attached to on t he opposi ng ‘substrate: I'S

attached thsouygh a cytindricildehnagup 1105 wircle iykicaleddit apdisiinde vt 66 madfrohy
above-nenti oned net hod has TFT by using the sem conductor filmthoroughly

anneal ¥d hecaligdricaklens seiay|lilgae towerd Geveenf, syt Biendncidgnt froe & awingricahe
energy distri ion js krradiated. It i sible to,20 hecpne, the one with
enough opensttbh Ehish g dadatel A isiinca BRI fpht 1B i BVE R Iet e
liquid crysisy il sl @y & tice[’hesé'ﬁ'ih'.?éﬂ 4vV§ i d as
a di splay portltcg’lﬁagrienﬁvar%ths types o(?ldg} ectsf%né%l ggﬁ? gﬁ%ﬁ?@é’&gf@% (aéftégft IS
possi bl e leasdy @atly havinlpi 150 fimh $n &sHpoisli Iremh inivtibthEsbaeh ietiiskdess ORp= A
(Enmbodi ment 7] In this enbodi nent, an exanple of manufacturing the |ight
eni tti ng @&y aw By =uSPhdocateshiupeayur ilhg oydinduealoleny @rray hbkOSbsingbutest Iy
form an.active matrix substr.ate n this specifjcation, t .
gt - B SR HEJFERS, Lefh ot ind duinmid JERER. £ SbiwiftEafem Bt osed
a light eidelq 18! £ tania EB0Mnd) I6catPt 4Rh§ PEhYRGAndAEaIths 1106 is

a cylindrical lens having 900 mm in length, 60 mm in width, 20 mm in thickness,

R;= O, and R; = - 486 mm. The cylindrical lens arrays 1105a and 1105b and the

cylindrical lens 1106 each are disposed such that the curvature is parallel to the

25 width direction. By these three lenses, an energy density distribution of the laser

light is homogenized in the width direction and simultaneously a width thereof is

shortened. Thus, linear laser light having a width of 2 mm is produced at a

distance of 800 mm from the cylindrical lens 1106 toward the front.

In order to further shorten the above linear laser light having the width of 2

30 mm, a doublet cylindrical lens 1107 is located at a distance of 2050 mm from the
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aforesai d substrate and the cover nenber, and to the aforesaid display
nodul e equi pped TFT with the aforesaid display panel. Incidentally, the
light emtting elenent has a | ayer including a conpound in which an

el ectrol um nescence can be obtai ned by applying an electric field (a

| um nous body), an anode, and a cathode. 5 Meanwhile, the

el ectrol um nescence in conpound includes the light em ssion (fluorescent

l'ight) u . i i,ngl el - excht e e he, gr.ou ate
and the' |- O QRS T HRT bR RE Eha ChiS YoBbRt el iy et 1L %

tripl et - exsipeetdsdAtwo cglihbAcAreHad Bl(Btatand N ngh@eyli@diri@ﬂtlén§321b*'/a9ht
em ssion. Inthis specification, all layers forned between the anode and

t he cat hode ¢ylindrical hens| haviime 408 mem iellemgtht 7@memdefw idléld, Hynirhén thicknesss
body. The_l um nescence | ayer, the hgle injection layer., the electronic

i nj ecti onfy @nlf,f e ARG o Er Gh8pBr t ﬁjélﬁﬁlunéyléal, loas 10 isimeybingnical lens
transpaortat.i. yer. . a r Vid d il | Wy nous y.
The T urs nubuBR 400Kl bguS78 FRISEIELNI B HERANehats 7 Bt s
the | um nescacRin ayRl addifidn! iR Galdueral [cA¥ey 1 80P SRAYE0YH akd Yocatdd at an

| am nat ed. The structures | am nated in order of the anode layer, the hole- -
i nj ecti onintayel of the rhumi riElsc eplindiiealelensdsh&l @2 hodel 108pecacht be dizpdsed

| ayer, the hole injection |ayer, the |um nescence |ayer, the electronic

t r anspor t Btehdhal thecurvatiee isparallel fo dee wWidibdiregtion. i n addition to this

structure are pccasional.l 0SS d._.. Fl 15.i s a sect.i.onal vi.ew of a
T ht - et 01 ngbear LSp el PEBEST R marin ek atepd s T iRt Ty
603 proviged sarfak8a 18908 b dib@ndO8f 237 OmIE roRY tsdabIE Ny IR I&]s o7 503
of FIG 15. Consequently, concerning the explanation of the structure, it

i s sati sftastand yhe fronef eAt thie timqlthaptddueed hintivelaserdlighitrials ahFeheb@Bdensity

I nci dent al | é’ al though, this exanple is of a double gate structure forned
with two GREHRGIoNriagybied endipariops renlaint the dergifpdinglgliee iimnearstgraduallye

f or med witpe on& 25 cha{lﬂqelt regi on or .a trig}le at?. structure for Wt h
three. THESRRRS  dir QUISE 19 BRRGEq SUSh HETEY, BUTTUATION, BEIPRS £ 3 S i ng
the CMOS 1giheHiih B iﬁhﬁediﬂafe viGRE GHQRE |hrfak ’i&%e”{r%i&d@& ewmga{ Lg Of
the structure, 1t 1s satistactory to refer the explanation on the n-channel
TFT 50b ogpukitporcbfinhekliTETOS@Z: s¢thaictiethhaliplt bedrhheoghspdridingnbabé rRsigy s of
a single g%ate 30 structure, it Is possible to use a double gate structure

or a tri piteenyatian segigas arcebloglted byphmslit 118 anskthgrebiynde ngoreach ol swifsee as

i rings. of.th ircuit while the wiring 702 drain wiring.
Souroe, MG RSyl 08 FE, CHRRLntl a5k RV 5D Bt Renublod,
the sour csiiyutidg ihPRdGRAbRE RSN RI6BR;RY. t 18 1BV il | ﬂleﬁﬂhﬁgngf‘s the

wring 705 serves as awring to electrically connect 5 between t rain
Wi ri ng arldcited atlnaiistanegoOR noh frde assubkieiieng TFT. Incidentally, a current
control TFT 604 is formed by using the p-channel TFT 502 of FIG 12.
Consedlent |y, lsReansiea of nge@xlﬁﬂ%tth%inlsoth felirdricad tlons armays 14 03a and

tisfact t fer to th | apat i . t.he p-ch | . TET_502.
i dent o 1070 41 fision &7 ESCLREN LS Tbeal kAN 4 105 R 05t 1
possi bl e 4 8&yAindeidbl l%%ﬁ 190824 Romlolbizbf Shdy fn FIGPLS Be Bbed!ICt MGy

Meanwhi | e, the ring 7 is a source wring of the current control TFT 604

( cor r espomhémgudina aomuogeaider $s1psddy lasendighnbiltke bindacd 1o g irfafiaiesl @imat its
el ectrode to be electrically connected to the pixel electrode 711 by being
over | ai d icisiityehasaaticauptige rgaiongin end petitansnt t thel slitpy provided, thereby

25 removing the attenuation regions to produce linear laser light having a steep energy
density distribution.
When such a laser irradiation apparatus is used, uniform annealing can be
conducted for the surface to be irradiated. For example, when annealing is
conducted using a semiconductor film as an object to be irradiated, it can be

30 crystallized, crystallinity can be improved to obtain a semiconductor film having
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15 Meanwhile, 711 is a pixel electrode (anode of a light-emtting el enent)
formed by a transparent conductive film As the transparent conductive film
can be used a conpound of indiumoxide and tin oxide, a conpound of indium
oxi de and zinc oxide, zinc oxide, tin oxide or indiumoxide, or otherw se
may be used a transparent conductive filmas above added with gallium The
pi xel electrode 711 20 is fornmed on a planar interlayer insulating film 710

prior to i T NgS. this emhodinent,. it is very inmportant to
pl anari zeJrﬁE@ng@%pdglﬁé\M’o&t emll‘r‘glfl%ﬁfedg‘%ﬁgcagrBECeasqtlHa%ldanari zing film710. A

light-emtting layer to be fornmed | ater, because being extrenely small in
t hi ckness, possibly causes poor |ight em ssion due to the presence of a
step. Acddimbodjment?2{ is desired to provide planarization prior t5 to
formng a pixel electrode so that a |light-emtting |ayer can be fornmed as
pl anar as possitp|tais gmkedifeng {y mﬁ@oa/i of ngBtarpngt ¢ AT £rsagk Famwitys

f or med _as,.shown. i n_ Fl 15. The,.bank 712. be. forned by .patterni.ng, an
s st reSe Aionn shporfops L iRR sk SR wtNise FRap ¥l DB du6% o 400
nm 30 |ncide j i i j i.on
nmust be 32 %&gbygsgﬁg%gﬁ? Etélggl%:étérao ttglt% |%c§J %Fl ga %ﬁﬁeg%‘??ﬁjgf‘*d%%’é’??ﬁ %I:lqto I'n
t hi s enbodi nNote Hodess stwoven cafdGn 1 Bgrat mmddrer o prowiddd pasidecsiafdcesaf a slit

insulating filmas a material for the bank 712, thereby reducing
resi stiviahg logateduint sybstagtisldy GenealcRorgions ofonergy aderyationyregianssudea

rovi de. J@ AR R AL, o (Gn FogtOh e Bfccid By TP pRGof G ighES 1%
10" Sz -reﬁnalimgr@i& Q@éndditor $ediBhSTEATRAS tHE dchBhtiSh _Gr‘egibggearé Jrédltlced

I nci dental 'y, althou FIG 15 shows only one pixel, this” enbodl nen

separ at elsp fhat nke lineat lasendight hadingca steepparedg ngleyisity disteibugspdattheendol or s
of R (red), G (green) and B 10 (blue)., Meanwhile, in this enbodinent is
formed a Rastiondihesentds prrdused wr Gasutfase sxbe bradiptedscent material by the
deposition pr S eci.ficall this is l.am n tioﬁ structére having a

3 suchegh it H |
copper pht hal oRy5Ri HED Blse] THatiaion ARPALAUS AS Msedh WML agnealing, fpn ey

nol @ i n] agiierchays AR B BodIBlinol RO kBl U ERTR X168l 3)

filmpro thereon in a thickness of 70 nmas a [fght-emtting ayer.
The calborcontueridssasiap & ighiicomdudoer Cidimt noldredbipet addbadradidted)r #scantbe

pi gment, such_as quinacridone, perylene or DCML, to Al g3. However, the

f or egoi ngerExtalizied, erystabliniiaapn be empervgatoobstiac eysiainesapicondegter fidin t o

be used f,or .a phasphor ot necessarily limted xo this It is

sati sf actiBing Enigﬁgf‘ncéy Sl?ﬂﬁ'f‘ﬂﬁu‘%r %Wpl(rlltéﬁfi?m?%trcalni eyl on and carrier
20 novenent therefore) by freely conbining a light-emtting |ayer, a charge .
transporting |layer and an electron injecting |ayer. For exanple, although
in this dEpasbdigieht s shown the exanple in which a | ow nol ecul ar wei ght
organi c el ectrolum nescent material is used for a light-emtting |layer, it
i s poddi bl e tdnugbisaembadimentii gt anethgdniof ebtagning| anistrepc camergpat derisély and
a hi gh nol.ecul ar wei ght 25 or i c.e] ectrol um nescent terigl..In IS
Speci 1 calisenongn 1F eidnecipSi 8F Mses Sortied Ratrgharior fbps Bevarten i Bl he
def i ned téﬂgtA?(pS ggregate of an organic electrolum nescent material which
does not Rave sublinng property or dissolving property (preferably, an
aggr egat e whi clhaseadigholeagittedrfirom #flased 1101l Bsisrideat imto o1thasye lens 1302.

el ectrolum nescent material (referred to as internedi ate nol ecul ar wei ght
30 or ganil¥otgl that,r b1 ordleretsc seit aneaspectarationaf dhe Hasidgnhdasee Jight tehdinli @ngt h

of 10 pm 33. . or less ref er.abl 50 nmor |ess)., Fqr an exanpl e..of. using
Che. hifn SHINEERLASTRIbRY ot arricte Pact r AT SHUDURE HraREr At ool ation
pol ythio fd f i, | j i od as
2 o | PEARATSE ke Al BTGRP DTN 1Y S5ERA0R NF R Bl
par aphenyphentilyleass ¢ddB\Viavihg d&otit1 01@oh, MndoR,; it 9B, sman in diitkesss] andig

| ayer nmay be good. The | um nescence wave | ength can be selected fromred to
bl ue by uBIThi $quare, asorjodyghinellGi Y. mdfade thatrancarr g meve pd\iiech @n drray is
possi bl e tpg. use an 'hnor ani c terial ﬁu hleats Sifi co(r car bi de, for nh

el ect r on QHURERE O RGMOBYBIZEHIC: AAFIEY ‘ﬁ?ré YiFory deRgdingTaR < ShpRaMtcthe

el ect rgl ym i.al (o L i a e:

at or 191 GTRERRERb B ClarRingefilon! BRIAG, S1GTSBY., ol ol irPoll Rt make, o

| um nous body 713. In this enbodi nent, as the conductive filmis used an
alloy filmof alumnumand [ithium O 1@ourse, a known MJAg film (all oy
filmof nmagnesiumand silver) may be used. As the cathode material may be
used a conductive filmof an elenment belonging to the periodic-table group
1 or 2, or a conductive filmadded i 5 with such an elenent. A
light-emtting elenment 715 is conpleted at a tine having fornmed up to the

T -—a oA I e . —— — Y v



oxi di zi ng. Consequently, the problem of oxidation can be prevented in the
light emtting |ayer 713 during the follow ng seal process. Furthernore, a
seal nenber 717 is provided on the passivation film7l/6 to bond a cover
menber 718. For the seal nenber 717 used may be an ultraviolet 5 ray-set
resin. It is effective to provide therein a substance having a hygroscopic
effect or an antioxidant effect. Meanwhile, in this enbodi nent, for the

cover nenper 718 used is a .glass.sybstrate, .quartz supstrate or plastic
cubet r at eE et e aecn e Rt ld s ipiceiRlifor RO B sl it i
di amond- | (dRidatafal | SHape LR IR DT, A DokipieUFGeSE tBEhRPl). FRG RIS,
conpleted is a light-emtting device having structure as sAown I n G
15. | nci dgnatalldlygraint), iIHGef SEcfrhombus), canFIGUOEFS (regokae rhexagbn) W4 tdedt A
releasing to the air, the process to forrgig%gassivation film716 after

forning aShgicalyleps 6;309,4{5 hecatediald distanss PR fony flye yeulens 1303 tpward

h in-1ij h | iLion, W t th I it o]
Soss! bi'e 05 HERk nLRAPDTAcH g o3 HER,Ro o 00 B chneE Ry or ot th bk
menber 71@1&01&%%@%‘&] 159 ﬁ?@ﬁ} %ngatrge air. In this manner, n-channel TFT 601,

p-channel TFT 602, a swi TFT (n-channel TFT) 603 and a current

control TFT (nThéadighelbedit)ditidase tieoflyrg colens 1808 uhs tovatiepgdPwith each
Furthernore, as explained using FIG 15, by providing an inpurity region 20
over | appeeth@f by tﬁlheﬁnﬁlétléalele@ét&%e t Frusu ghcedrshiaped llager dight idfrg0 immix 30
possible to form an n-chgnnﬁlggTF"T resistive to the de%eri orati.on resulting
from hot - B} rYRSCePREEY. dETHUEIAN 1 homageniedals) BrqdughE - Uhids FRHECHQiR% can

be reaj z &did\@@gwg's!a@a&imﬁceea@ 'ﬂﬁﬂtfmﬁmr{@ﬂg;ugx 1&5?1@%?&9&6%&?{&?? the

pi xel portion an river circuit. wever, acc ing to e nmanutfacturing
process iAt Zibsttihe, witho@dkpeuiito the proéscddhsiret shipddslapasigi, @negiéoimien t he
sanme insul ating nmenber such logic circuits as a signal division circuit, a
Di A convegndeportionsopesr attemuatedpl Thereforea iy-wder éetremovei theyi a shit 1304 s ke.
Furt her mor e, .mepory or_ m croprocessor can be formed. The_ tjght emitting
devi ce folPﬁ%tGgHQ thetapstiate s Grldhrserage fiabe Treadiatsd: oy bshares H t he
sem cond o] i | g | ed; Ll T AT l.a t he
Taser 1ot 1A R BUNIE IRAR FYptREAMT dnbiuch? sRE A bRERREE

Ther ef @r epositien apanesIENBOS RS st Qfvh @at lichnbeslay icofreborh@itd ehe enegh
operation characteristic and reliabili té' rdSuch alight emtting device can
) 4

be used aaftegiugppayegians ercoblogked and thdrelby domot reaphi thersnrfece & Fhiirgadiated
enbodi nmen n freel onbi neq wi Enbodinments 1 to 5. [Enbodinent 8]
Varous: S0 bt ofiael /Fauae] sheped Testh Tnl JRUTIE durleChr BEIEP YRy
devi ce, 10 nat.rix it i = A i I j . j EC
Groplay | nrRuRR' hd it Abre SR LB B QireE b 68 TRl 1405,

Speci fi callnl this éBodin®seNthei sty enlocaredcan distaaod ol emi flo@l eqibsaaie; equiepment
of any type in which such an el ectro-optical device is incorporated in a

di spl & pbaticyen vBuerhthel ditis aaplacedbypghemniriag, Hneardaserclaghirer, sheetishypesll
caner a, rqjector, a.head-nounted display (goggle type display), a car
navi gat i gﬁggﬁbﬁﬁgﬁﬁné’eéémléﬁ&%%ﬁiuc&%ﬁ personal conputer, or a nobile

i nformation teffefalychSy§hsedSrAdRRN Epﬁ%%m%’ti?ruse& uniform annealing can be
conducted for the surface to be irradiated. For example, when annealing is
conducted using a semiconductor film as an object to be irradiated, it can be

25 crystallized, crystallinity can be improved to obtain a crystalline semiconductor film

having uniform crystallinity, or an impurity element can be activated.

[Embodiment 4]
In this embodiment, the case where laser annealing is conducted for a large

30 area substrate will be described using FIGs. 6A and 6B.
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" nmobil e tel ephone or an el ectronic book). FIGs. 16, 17 and 18 show one of
its exanples. FIG 16A shows a personal conputer which includes a nmain body
3001, an inage input portion 3002, a display portion 3003, a keyboard 3004
and the like. 20 The invention can be applied to the display portion 3003.
FIG 16B shows a video canera which includes a main body 3101, a display
portion 3102, a sound input portion 3103, operating swi tches 3104, a

battery 3105, i VAT i t j . i jon
can be appl i ed NS TR diAR 8 AL hbAIBeSHAR Bl R red BEnsilR pRMERL

conput er hiacbordaateidesh aaryRione bo ErdZdtfimedtsCAMRY 8. PAltfdngnthd2@der &BIt TRIE
recei ving portion 3203, an operating switch 3204, a display portion 3205

and the | ik&diatedetoi theelrgo mremaubsiraagpyhidd relativély shiBed ¥ 1@o6ri)on A2 ks
FIG 16D shows ,a gog type . display which ingludes .a in hody 3301, a 30
i spl ay pOPtS GricadBat Be e nd it Sledstilr iheetioRaS shaith B ncndeal be
3(1i pli-e j oLt J 00330, : \ng a
Fecor di g e B SRt e &Y sROUL Wit Al ool IBoRIREN Ay EHY'S
t he recor séan@inedh wmk, diedigionne THRY &t isi feghitdeéshat sRNAIMOHY coddicted® plap! ay
portion 3402, speaker portions 3403, a recording 5 medi um 3404, operating
swi t ches BaWS vahide 1dser lightis meved ph gy deastitwe dircotpng, Dhegiebal fovaingrédions
um an abl es a use

i : he Iik h di di

D) R S e T o AR 8 REDL S A e

to the diggl i E i gl . i i_ncl ud
0,5 SLA RE e T B B el A g

swi tches d&fdty antri®Em [Eerd \HoroR)Isoi @At afiehufiv@kicitdatehfol hkteratkle

invention can be applied to the display portion 3502." FIG 17A shows a
front typ&hpredprectumiformi ehn¢alpigudes be pisoj xatizesh foevhe acgi®ns , inawhichedle 3602

AT e T SIS )
pEE e s

screen 3704 and the |like. The invention can be applied to the liquid
crystal display device 3808 which constitutes a part of 20 the projection
devi celB7[2mbedimedtit 5ds ot her driver circuits. FIG 17C shows one exanpl e of

the structure of each of_ the projection devices 3601 and, 3702 which are
respecti vel y sHbvpetnadmiaganyragtiyme aypctipg gpatrix substrate is explained in this

embodiment using FIGs. 10A to 13. A substrate on which a CMOS circuit, a
driver circuit, and a.pixel portion having a TFT pixel and a storage capacitor are
formed together is called active matrix substrate for convenience.

20 First, a substrate 400 made from glass such as barium borosilicate glass or
aluminum borosilicate glass is used in this embodiment. Note that substrates such
as a quartz substrate, a silicon substrate, a metal substrate, and a stainless substrate
having an insulating film formed on the substrate surface may also be used as the
substrate 400. Further, a plastic substrate having heat resisting properties capable

25 of enduring the processing temperatures used in this embodiment may also be used.
Because this invention can anneal by using the laser light with a very excellent
uniformity of the energy distribution, the large area substrate can be used.

Next, a base film 401 made from an insulating film such as a silicon oxide
film, a silicon nitride film, or a silicon oxynitride film is then formed on the

30 substrate 400 by the known method. A two layer structure (401a and 401b) is used
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of the projection devices 3601 and 3702 is made of a |ight source optical
system 3801, mrrors 3802 and 3804 to 3806, a dichroic mrror 3803, a prism
3807, a liquid 25 crystal display device 3808, a phase difference plate
3809 and a projection optical system 3810. The projection optical system
3810 is made of an optical systemincluding a projection |lens. Enbodi nent 8
is an exanple of a three-plate type, but it is not limted to this exanple

d b fe. ingl e; pl . diti wh nbod h
vent, on sl Bt i 2R nf: EhBad B i L4kl Ber bLARG B SR ROk oo
lens, a fifsmdipy ﬂliﬁn I PPhRLIFeAlde@Nakhd AG LR ure 3n T HiBh mreaﬂhﬁﬁfgng)i%%gl ?g

difference or an IRfil'min the path indicated by arrows In

17D i s a lanewatldananglsorte esednpl e of the structure of the |ight source
optical system 3801 shown in FIG 17C._In Enbodinent 8, the |ight source
optical systeml$g¥1s¢miGaagacor laysrad08ctostOBarerformed; ¢mthes basecBlraa1 First ens

arrays 3813 and. 3814, a.pal.arizin nygrsi on el enent , 38 a a
condanser of B seandioiaf GBS FoGrePRE o K B0ef (BB epBarto «§ BPaf) Sotn i n
FIG 17D kﬁo»@ﬂem‘éﬂﬁiﬁipgﬁpcha&dtﬂeh%dt&)fﬁig;h%hécﬁ fhet LPEMD GHE@LUY thd [ﬂlés‘?ﬁ'ato

t he shown construction. For exanple, those whose enbody the-invention nmay
appr opr i aCMIy niéthpdaadahe dire). c alheay she seraicondastoafilopisicr pdtallzed, byea tdsem
havi ng a pol arj zation function, a filmfor adjusting 1o phase difference or
an IR fil siystedézaiis eethnd. s nbihlaser enysllization: wethpd isdheys thedasarlightisbphg a
transparept type of electro-optical, device ut there s nat, shown_an
exanpl e - Frogny B dessT; I3 canhlen it é‘bepﬁeérb‘c%‘?%c‘?refﬁ@%t Péénaf’%vé“%f onc of

el ect r oy optiredd: [ nd ' ol i

portabﬁye I:E{g}tg)gjﬁ%%g&mﬁﬁ)c% i rngléud egg’a malim {b}%dggé&%?,smgﬁsa@tlﬁ)ﬁofn %ﬁ@gﬁ@ﬁﬁ?"?. on
3902, a saapdtherpkiovorcky0alliz@0dn mettod {RAA phiet thermB00&stadieatidn ngethod

swi tches 3905, an antenna 3906 and the |ike. The invention can be applied
to the disgingy PunaceomBading, the therroal arystadligationamgthodatiieg wawskl elements oni c

book) whi ch.i ncl ud in 20 body 4001, displ ti 4002 and 4003,
otor age nERHSPEEBIE GySrlzRGnd it 43S Ve Biip. HUHHERA G e RRATEA T | ke,
The | ( o . . .

18 showstts SpERd SRR erh RohlcB) T RIEGHAT ot IE A& lm S, &
di spl ays pesrhicondddids layeds 40e tbid0s. The semiphdectot fmbmagti hedmdrphbes 2~

di splay portion 4103. The invention is particularly advantageous to a
| ar ge- scr sxmicondpétay, fidmd ias mivenicagédussenucondiicion alilmawrng aciyistadlone|

size of 10 inches or re arti.cul arly, 30 inches nore),. As is a rent
rom the RoREQBRAGOGLIET pefgatv Rl i semroRfiStarc BimcRes die areo RGBT on
IS extr eh?érﬂic%gﬁcto?'fﬁgf hgvfngvﬁphhﬁﬂgﬁ@tﬁ DeuABR 5% b9 af YmEAHOYS 3M1iQdn 30
el ectroni c apparat us. ectroni c apparatus according to the i'nvention can
be 38 r g@dmarg@mbylmisi ng a construction nade of a conbination of arbitrary
ones of Enbodinents 1 to 6 and 7. )

20 In this embodiment, plasma CVD method is used to form an amorphous
silicon film 55 nm thick. After the dehydrogenation is performed on this
amorphous silicon film (at 500 °C for one hour), the laser light shot from a
continuous oscillation YVO, laser with output 10W is converted into the second
higher harmonic wave by a nonlinear, optical element and then the laser light is

25 formed and irradiated from one of the optical system shown in Embodiment 1 to
Embodiment 3. At this time, about 0.01 to 100 MW/cm® (preferably 0.1 to 10
MW/ cm?) is necessary for the energy density. It is preferable to assume the pulse
oscillation frequency 300Hz when the excimer laser is used, and to assume the laser

energy density to be 100 to 1000mJ/cm? (typically 200 to 700mJ/cm?). The stage
30 is relatively moved to the laser light at a speed of about 0.5 to 2000cm/s, and it
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When the constitution of the present invention is enployed, the foll ow ng
fundanental significance can be obtained. 5 (a) Laser light having a very
superior energy density distribution can be produced on a surface to be
irradiated or a surface of its vicinity. (b) Uniform annealing can be
conducted for an object to be irradiated. This is particularly effective in
the case of a |arge area substrate. (c) Throughput can be inproved. (d)

Vhen the g gegdéﬁl@tetﬁgﬁsthg{§9/§@1iiﬁé fbon TRACYLTERNS1 O THE &B%Es‘{légg&%g/ an

characteristic an I abi a Sem conauctor evi ce represen

active mafak 4020t 406 bystornedi HppefodBiigCEpaddinbey gsmhés_z%red%uts%nﬁng A
reduction in a manufacturing cost of a sem conductor device can be

real i zed. pl3golithageapiySnetbRidVED |S: 1. A |l aser irradi ati on apparatus

conprising: a laser; 5_.a first meaps for converting a first energy density
di stribution ofDOPINGsBF Bi YHY AL cEmPWHmOLhan| HBBRATht HlomegbodRmORE gy

densi ty, dlg,ﬁ(;gpmm;%%aagbage%@e&%ftfepf&%ghgggggé&h&%@pggr%nﬁl%c kA For

hoanenlz ng an ener nsi In an en Ion O I"aser avl ng

t he secongrdenes gyntdsinsTFY tHisshbidution, 1 o wherein the second neans is
provi ded betweenr-the surface to be irradiated and the first neans. 2. A

| aser irradi atifogapipavlatiog [donp07 &9 figmed nexéecqvering the fsemsconvhatoy fiilons
changi ng ectignal shape of, a laser_Jight_emtted fromthe |aser ipnto a
first shad 1o fBbadi ee@“‘sdﬂ?‘&é@“goﬁ{% ‘i“f’? i Q{fw%Whaﬂhwspgaé% |fﬂ§ht;
and a sec | ) LZl nsl ' n tion of
fhe 1 aserTTBREE RSB MATREREKEEFOD ErENEHmiRER bl CYIBRaPRIGIEY <
provi ded keineemidiEment,f2cHidod SeylifriddiidherhviRe anfiihh@idkdesé ofeA M. A

| aser irradiation apparatus conprising: a laser; a first neans for
convert i ngoagdsitgin eatmrsgpi dedd v O i §9%;Nit= 3fo; Al a 2V isr fdringdtb@ plasmia t ed

fromthe laser into a second energy density distribution at a surface to be
i rradi at e landT ¢ gaisomauiuaadilm® HArogennot LHgltad t%ﬁéﬂg«gma%gutrﬂq filtan end

PR LN o BBt A O R B BE B AR L P s
I rradi at edmination structure.
15 Further, if a silicon oxide film is used, it can be formed by plasma CVD
with a mixture of TEOS (Tetraethyl Orthosilicate) and O,, at a reaction pressure of
40 Pa, with the substrate temperature set from 300 to 400 °C, and by discharging at
a high frequency (13.56 MHz) electric power density of 0.5 to 0.8 W/cm* Good
characteristics as a gate insulating film can be obtained by subsequently performing
20 thermal annealing, at between 400 and 500 °C, of the silicon oxide film thus
manufactured.

A first conductive film 408 having a film thickness of 20 to 100 nm, and a
second conductive film 409 having a film thickness of 100 to 400 nm are then
formed and laminated on the gate insulating film 407. The first conductive film

25 408, made from a TaN film having a film thickness of 30 nm, and the second
conductive film 409, made from a W film having a film thickness of 370 nm, are
formed and laminated in this embodiment. The TaN film is formed by sputtering,
and sputtering of a Ta target is performed in a nitrogen atmosphere. Further, the W
film is formed by sputtering using a W target. In addition, the W film can also be

30 formed by thermal CVD using tungsten hexafluoride (WFs). Whichever is used, it
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40 4. A laser irradiation apparatus conprising: a laser; a first neans
for changing a sectional shape of a laser light emtted fromthe 5 | aser
into a first shape to irradiate a surface to be irradiated with the |aser
light; and a second neans for honogeni zi ng an energy density in an end
portion of the laser light changed into the first shape, wherein the second
nmeans is provided within 1 cmfromthe surface to be irradiated. 10 5. A

laser ir r@dieg_aésary aPPaLBlUs ASEOTH fMigh bOcAY 1&9%mﬁ|£tgﬁ&@imdﬂcr & 39‘%]%2”’

wherein the first” means conprises a honogeni zer I's Locate

or t hogonagaté @lenroefe! iaadlit axipscfefablldehdtaterresis@vity of the BV Nrh agemade less
irradi ati on apparatus according to any one of clainms 1 through 4, wherein
the firstthapadfqi@emprises a plurality of cylindrical |ens groups which are

di |1 t h l ta t.i cal i f the |
oranoed i el ob P SuBBul JRE L ERB0A U aBRlh Sy S gk,
| oer, I alBblon Bpa0s! uowrteond alvdfuiy, aRR s S Picdal AR

and a | enslacéch@ncitiel oolidielvel fNAs.gr THEstivt @oadi@R@edlmn4PRrald e S€comsl t o
be orthogonal—t o an optical axis of the |aser light and divide the |aser

| i ght in endugiiveidengd? naay alsoitenformeddromean elesndnd selestadeffommthe group
transm ssi on. si de t yljndrical lens  groups.and 25, synthesizes the

i vt e Cosistinggs B WE T8 MeSehl, (% 4o 2o NOBoiit o8 AeYonaiery! bavindy one
of cl ains LNt ' ' I S

o on 15 1Sk PG Chent0R 5 by Sonhltbng B onP SERERIE Rulrola@ER GG g
di vi de® tdlemkaser Hurfhek, a3&fitond@etoA fiias etryﬁidanlgzdhaﬁdlyerﬁmnﬁ@tdﬂystanﬁ@r di ng
to any one of clainms 1 through 4, wherein the first neans conprises a fly
eye | ens sihcbmfibphertdorhichemsimpuréyfdlgmentesichnas plsosphoatsad dopetemay tilsogonal
to an optical axis of the_laser |ight and divides the laser light, and the
spheri calbq &ssd, psmag sy AaPdGualloyansni ssion side of the fly eye lens 5 and

synt hesi zes th%%gi i r 1 - Jrradi at| .

appar at us- accordi rlldg4 ?@pgﬁ%ﬁ ?ng}elo C e{ﬂ ?r}gmlﬁtoh?gggglﬁ{ &glﬁgh%rﬂét?)ﬁol%tﬁggrsagggnd
means CONREThoEs aAll d Eiast eteRRgOproresd st p&fdrmiedmin loPder &Pfdrn efedtdE8E and
irradiation apparatus according to any one of clains 1 through 4, wherein
the end peiringsn dthet fiest| etsking| prpleessing as perfoomepanaddcetdanse awihi fiitst and
direction of the laser ljght. 12. A |laser irradi atjion apparatus accordin
to any orf€Ces Qtehirg qoqcijag%r{FhQ. 10B). An IC (Iarllductivelg)/pCOUpled Plasma% g

etching method is used in this embodiment as a first etching condition. A gas
mixture of CF,, Cl,, and O, is used as an etching gas, the gas flow rates are set to
25 : 25 : 10 (sccm), respectively, a plasma is generated by applying a S00 W RF

20 (13.56 MHz) electric power to a coil shape electrode at a pressure of 1 Pa, and
etching is performed. A 150 W RF (13.56 MHz) electric power is also applied to
the substrate side (sample stage), thereby effectively applying a negative self-bias
voltage. The W film is etched under the first etching conditions, and the edge
portion of the first conductive film is made into a tapered shape.

25 The etching conditions are changed to a second etching condition without
removing the resist masks 410 to 415. A gas mixture of CF; and Cl, is used as an
etching gas, the gas flow rates are set to 30 : 30 (sccm), respectively, a plasma is
generated by applying a 500 W RF (13.56 MHz) electric power to a coil shape
clectrode at a pressure of 1 Pa, and etching is performed for approximately 30

30 seconds. A 20 W RF (13.56 MHz) electric power is also applied to the substrate
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15 wherein the | aser conprises at |east one selected fromthe group
consisting of a continuous oscillation solid |aser, a continuous
oscillation gas |aser, a pulse oscillation solid |aser, and a pul se
oscillation gas laser. 13. A laser irradiation apparatus according to any
one of clains 1 through 4, 20 wherein the | aser conprises at |east one
sel ected fromthe group consisting of a YAG |aser, a YV04 |aser, a YLF

| aser, a ¥ e, I s Mot I ite | r,
and & T 05t PRinad, NSy kARChveld ppn ANy B0 PUIA iR TERY
any one ofW ¢llai aid thd MNUGIM 4re BotBRMEH Nistthe shasesrdePBRIthE §8cditd bRASHg ONe
sel ected fromthe group consisting of an exciner |aser, an Ar | aser, a%d a

Kr | aser.caglitigng aseg thergadi mbitore aeObednddiifpr | Notg thazahe eteliing tané imasy

d i.ty distributi f I l.i ght itted f 30 | i nt
Coeneh SRR a4 48 i P bR b SR Bt ot
42 ns,. . nj zZi a n .depsity in an end portion of the | aser
| i ght Wﬁ’:v|eﬁb&%%g%éﬂé%%@gﬂeengartgﬁ%lg%&d% gﬁﬂi stribution by a second neans; and

i rradiating t hedpdr haeRnk DibMel fifst oAl iw filn &iddedRr sdchaftcdhnkide thi% 5
honogeni zed—energy density while relatively shifting the surface to be

i rradi at earelfadg inkser taperediishtponn rechothnce pith sthageffattasfgh ngias wdtigepnal
shape of a laser |light emtted froma laser into a first shape by a first
means to PR tertbe Subsiratg side, bypaakingdde shapes ot the rpsist masks w%q with
honogeni zj an _ener depsi.ty Jd.n_an d porgi on gf t l.aser |ight having
the first riRYep)eh b RT alehiBe Gndiool oo Prgle didfe e neffipe’ ™
irradigte 1 ergikd j : ] i g L Yedd | e
el at el ORL P B T i e ke AT 122 TR R REER il

i rradi ati4l/avet 42izh, andaedong condeativeofilenof 1t s 482W)5ararttiud 6ormdiefronn thdhe

first meaps conprises_a honmogeni zer which is | gcated to _be orthogonal to an
optical abirss copdegteve fibes apddhe seaand gondustive ifilmsdratheotirsisteling aceenssi ng

to any o f clains 1 d.16, 20 erein.the.first, nmeans conprises.a

ol ur a1 yReferesie el A8 gdtues 3 IR nbetiler S BEPRs BETEPYERALY as
to be ort i A khihl BvA t aser
[Tght 0 PRy SRl e TS @) 7 o aRgninhOChy FPPriitiaily 7
accor disng>S@ nmathyowgteetehing. ai ns 15 and 16, 25 wherein the first neans

conprises a plurality of cylindrical |ens groups and a |ens, the )
cylindrical |end\ §eeikctehing presegeds itherpagdprmaed suthontirgniying tthogesist t o

o0 9Pk Rl R0, 3, O Sk r I8 7 Bl O 0, 0 @ o
e ) Ll U AIUBIESLRS B 1o} 3280 AN 20 42
wher ei n tfoendedrisy theaesombrypelisgpracdssy €ye theenthenttiand, ithe Ifirsatendictives
orthogonal to an optical axis of the laser |light and divides the |aser
| i ght .20 layers 417a to 422a are hardly etched and the second shape conductive layers 428 to
433 are formed.
A first doping process is then performed without removing the resist masks
and the semiconductor layer is added to the impurity element which imparts n-type
at a low concentration. The doping process may be performed by ion doping or
25 ion implantation. lon doping is performed with process conditions in which the
dosage is set from 1 x 10" to 5 x 10" /cm?, and the acceleration voltage is set
between 40 and 80 keV. Doping is performed in this embodiment with the dosage
set to 1.5 x 10" /em?, and the acceleration voltage set to 60 keV. An element
belonging to the group 15, typically phosphorus (P) or arsenic (As) is used as an

30 impurity element which imparts n-type. Phosphorus (P) is used here. In this case
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5 21. Alaser irradiation nethod according to any one of clainms 15 and 16,
wherein the first neans conprises a fly eye lens and a spherical lens, the
fly eye lens is |located to be orthogonal to an optical axis of the |aser

| ight and divides the |aser light, and the spherical lens is located in a
transm ssion side of the fly eye |l ens and synthesizes the divided | aser
lights. 10 22. A laser irradiation nmethod according to any one of clains 15

and 16, Wier&utie MAA0A28R8U33CRRE 38k« Akidh SABEPLREURT irflyitiyl e8P

mrror. aser irradiation e according to any one 0

and 16, twhickhiengirts hhgpeoenditivignaed thihEnp@ssf resi@ht 423 (@402 GO Poaspl | el
to a shift direction of the laser light. 24. A'laser irradiation nethod

accor di ngint dselfyaligningomaphet. sl esinpierityeslemisat wihich hepards ertyponpridestamt

| east one,selected fromt r consisting of a 20 contin s oscillation
solid | as‘élF,th“éB%tf?ngBﬁéagégiﬁ%ﬁgﬁ‘iaowf’@ag“? QL0 a gangg ehl et iadh ;5402% i d

| aser, 5an/g pul se oscillation gas |aser. 25. A laser irradiation nethod
according to any one of clains 15 and 16, wherein the | aser conprises at

| east one sel eNead, hftonmdheviapgothp @ORE nfdskOonAl rasidh madks 148380 434087k
| aser, a—YLF | aser, a YALO03 | aser, a glass laser;- a ruby |aser, an

al exandr i ioemieds end thhseconti dopgag pmoeass lisperformeéd imhigleeraccelesaticat voltageet hod
according,to any.one aof clainms 15 and 16,. wherein the | aser conpyi ses, at

| east oneth%ltg‘#g?f ‘?‘P%Hﬂtﬂ{ecﬁﬁsougo‘&gﬁgwgt ‘isrfﬁ’rgﬁrmz?ﬁ wHhguereasrcqnditions i Ar

| aser, a I - 4 : od ofn1 tactuki m_conduct or
devi ce cor\grrpl@l%hs'ﬂirh ﬁgog)%g%enbsesﬁtifﬁézal ?ilrlﬁg &)eggr %(3)/ engﬁ%gﬂpggp%iqﬁo&hv@?agg
laser {oi gigtseeBetwesh GO0 1BSEEV.I NMTRe AoPREOPELRSE Y perRPsictYbWiustdd B i on
at a surface to be irradiated by a first 5 neans; honogeni zi ng an €ner gy
densi ty isecand enddpcinte layerst428betol 434 ad ingbks dral/thegenticosduodod]ayeeugyger

d ity distributi [ d ; d.i di ati th ur f to b
1 ad 2t AHCWIPRT PRy 1he S RNV e IRbriD GRSt dNeridPTENSFEmAm |
| ativel Al fti i ' th f
;rgnﬁf Ia\(;te u???ltgﬁ %&dg@?ﬁt%%ﬁgieg%%ﬁﬁge{/oﬁg gé%%?’?éﬁlg‘%c gn%?ﬂag\a@é’&é)%&??%ss’s hape

of a | asahelthi@fdopiig pRReéd RMiohel asEthd fhte of FIG. St ASRaNRaR¥da flbf SbpiRANS
toirradiate a surface to be irradiated with the laser |ight; honogenizing

an enelbgyis gperformgdiwitmpreseds ponditions af whiteh thesdosage ghsettomt k9015tochanged
into the fi;kst shape by a second neaps; and irradi atiigﬁ the surface to be
i rradi at e wi/CA a AndsHie AceHeratian Neltagfe Ihasbdehveen Xhde gl0Qde.t yLami | e
rel ativel b sh}ltfgti.n -1 he .fyuré‘ ace %3 b‘?‘é}c”agﬂ‘%t eﬂ h29. A.nmet hod of

manuf act (OPSGEAUARIBHETE Fe O 37 e H it 8BF ditig W RISIERME 1R SYECHFIon a5 fr 27
and 28, wherriishchbidudiiveSthy S ARSaddRaPbl tﬁesnammglw&ﬂeﬂ@rwﬂieﬁq rts Q-Bfpe
orthogonal to an optical axis of the laser |ight. 30. A nethod of

manuf act uwithip thesmnige arfdbe tdensite wif dexad b taisng 105 Any” bpehefsecomad depizig and

28, wherein the fjrst neans .conprises plurality of cylindrical 25 ]ens
ar r ay st OWHITERESSr & Phea%hgé*dd@mngaramwn?ohlg GOFCRRUTHIAMBRBRELY fegions 6324 cal

axis of thA LA3¢hd d&ite ARG to e nipfie) BRFenl) Which I ALY WRIR ne
range of the density of 1 x 10" to 5 x 10*' /cm®.

Of course, the second doping process and the third doping process can be

one-time doping processes by making it to a suitable acceleration voltage and it is

25 also possible to form the low concentration impurity region and high concentration

impurity region.
Next, after removing the resist masks, new masks 450a to 450c made from
resist are formed and the fourth doping process is performed. Impurity regions

453, 454, 459 and 460, to which an impurity element which imparts a conductivity

30 type opposite to that of the above single conductivity type is added, are formed in
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31. A nethod of manufacturing a sem conductor device according to any one
of clains 27 and 28, wherein the first nmeans conprises a plurality of
cylindrical 30 lens groups and a lens, the cylindrical |ens groups are
arranged in parallel so as to 4~ be orthogonal to an optical axis of the
| aser Iight and divide the laser light in the arrangenent directions, and
the lens is located in a transm ssion side of the cylindrical |ens groups

d hesi he .di vid I lights. 5 32.. A .hod, of f i
Soni conauicsroiss Atk AhE ThhurB® Foisd Miices ot B T9ORHE o5 Hsa Fa £ D
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an optical axis of the |laser light and divides the laser light. "10 33.

met hod of tovdA2d acd used@s anssksi withdespant tdehe ampacitpredémgnt, andnyn dm@ueit
clainms 27 and 28, wherein the first neans, cor&ri ses a fly eye lens and a
spheri cal clegiet wireh impay @-typp sondugtsabit sarddsdye fermrbgsmaurity regioapin cal
axis of_ the laser.|ight and.divides.the |aser,light nd sphericgl |ens
M T ocat etispi Ening Sl o P RecR g3y At B B AR BSeiDy e
di vi ded | gsetobidtsing HiBdrand (BENYYin0tnigeaMbasiMEiNGeR FROT caBuct

devi ce_accor diohg o} gl cl)neagf gzai@nsmﬂ land 28, wher |en t he second 1r:jrlli\eeans
conpr i sessahicoadsttopnigyat far Sormimpnctheanrdhannel TPX 3&. cévered hoith ahe resist
manuf acturi ng a_sem conduct or device according tqQ any one of clains 27 and

28, wher eMaskhdS@nip gebe ivdierothet fourthadaping ipsegess 4s Rerfegmed. pRhaspharus és a
hift di ' he | |.i ght.. 36. A hod of f [
Sem conan it Bk coP Gyt iy s B Ao TO0 9T AR Gpth

the | aRer fRATRIiAe rdteds AR bRNeSHRP BRI ARIKEE JHBHRVERTY Piioms 2

cont i nuous osci t'hon so aser, a continuous osci tron-g aser, a

pul se oscibpiapisuehsihat thd asetentatidnaofdtiesanpwdtyl tietienn vadish liagriits PlypA
met hod of manufacturing a sem condyctor deyjce accoyding to any one 30 of
cl ai ns 27cemticagityeepmicn frame 1ad0r" toomsrlils eatoats/¢raant casheofdtbE eegiods,fmom

the 4(i [ Sti. .a YAG | : YV04 | , YLF | , -
VAL03. | aseibbTeihy e gin R rmeking fiF redane CuRcURnahTEh RER, A8% A
sapphire }egz&gsh%ﬁgewgpq\ﬁ manuf acturing a sem conduct or device

accordi ng n clainms 27 and 28, wherein the | aser is one

sel ectgd from (TR igMimirtygegivins tard thisffoamee Xe tinereshpagble, seicAndi@selayeand a
Kr laser. 39. A nethod of manufacturing a sem conductor device according to
any one oy theasteps @y throdgkghis\pesttei n t he semni conductor device is at |east

one selected fromlQ th roup, consj.sti .of. a rsonal conputer, a video
Carer o, & mobi 14 Repigtar o REGRati g T Sadf et ghiey apgyirigg hy Tosis

o1 L 00EEL by o L TR PRy TPl SobLemien o
devi ce conRnulasingdilnd To@tdihinighglidoh,asBling iagthickiegsnod 10858y 200 nm, by using
20 plasma CVD or sputtering. A silicon oxynitride film having a thickness of 150 nm
is formed by plasma CVD in this embodiment. The first interlayer insulating film
461 is of course not limited to a silicon oxynitride film, and other insulating films
containing silicon may also be used, as a single layer or a lamination structure.
Recovery of the crystallinity of the semiconductor layer and an activation of
25 the impurity elements added to the respective semiconductor layers are performed
by irradiating the laser light, as shown in FIG. 11C. At this time, energy density of
the laser light is necessary about 0.01 to 100 MW/cm® (Preferably 0.01 to 10
MW/cm?), and moves the substrate to the laser light relatively at the speed of 0.5 to

2000 MW/cm®. Besides, laser annealing method, thermal annealing method or

30 rapid thermal annealing method (RTA method) and the like can be applied.
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converting a first energy density distribution of the laser light into a
second energy density distribution at a surface to be irradi ated; renoving
an end portion of the second energy density distribution of the |aser |ight
by a slit provided within 1 cmfromthe surface to be irradiated; and 20
irradiating the surface to be irradiated with a laser light after the
cutting step while relatively shifting the surface to be irradiated. 41. A

et hod, of g ARRYE 898 STREROALHh 8L RO BRASEI, bhIGRE, B 25
first shapemb@oh Of adidt Rierlsyoriaagati®y Bomi 1 sl 0irwhé WitiRg chASRAI hdeaht ;
removing an energy density i'n an end portion of the |aser ITght changed
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43.—A met hod of manufacturing a sem conductor device according to any one

of clainms 40 alitled,1s hedtdratmenhprdcasefordympogamsioatcanedst beperfeehedt(fot from
t he group consi sti 2333%5561 continuous oscillation solid |aser, a continuous
(e

osci | | at ilot® kaBoyss opAls Clos chiMp RIPESES sppRgiof esminatigydanglimeseonds
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conprig eﬁnﬁilaﬂi%ﬂlnp 261seget &nicbadudtbe 18Fe@8! bah BES h*}&fd‘ggnﬁfedaw\](@{ﬁek Hyer, a
YV04 | aser, a F laser, a YAIO- |l aser, a‘glass lasef, a ruby |aser, an

al exandr iro¢ thesdirst anttrlayer :insalpphgr Glmaseists. 15 PA&smaA hngtrbgenation (using
manuf acturing a sem conduct or device according to any one of clains 40 and
41, wher diATegea exgied by adiasme), adegheat dreatmenypPuesSTits! 4@ ildghams aha

exci ner laser, an er, .a Kr laser. 20 46. .A hod of

o aet ueReraut Al A0R%8 sor G a6 bR Bherelpritdning, MEEN s fims340 and
41, wher gigpog H%gﬁﬁ;@ Begé%hﬂé? de i rhéar@tofllﬁfg%oge%ﬁoﬁ.el ected fromthe
group consli stin (0] a er sona COprUt er, a virde canera, a mobi | e COprUt er,
a goggbe type A sqay,interiyay éusulstingg fidmr 46D ndidegfromdan inorgadicginsalatiagner a,
a projector, a portable telephone, and a portable electronic book. 25 48
CAY. AL Al matesi@l os fremnan afgapjc imsulatingdilmamatgriod ia farmed nasg am therfisstal | A

LAY A O i R ARy i it Bl o A icnbic AP 4 45 A
um is formed in this embodiment, and the material used may have a viscosity from
10 to 1000 cp, preferably between 40 to 200 cp. A material in which unevenness
20 is formed on its surface is used.

In order to prevent specular reflection, the surface of a pixel electrode is
made uneven by forming a second interlayer insulating film which forms an uneven
surface in this embodiment. Further, the pixel electrode surface can be made to be
uneven and have light scattering characteristics, and therefore a convex portion may

25 also be formed in a region below the pixel electrode. The formation of the convex
portion can be performed by the same photomask as that for forming the TFTs, and
therefore it can be formed without increasing the number of process steps. Note
that the convex portion may also be formed appropriately on the substrate of the
pixel portion region except the wirings and TFTs. In this way, unevenness is

30 formed in the surface of the pixel electrode along the unevenness formed in the
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1o () TSEOVECY: G0N (SRt aﬁpﬁvés‘é’rfg%%?/%%é)@?% Tolam) #hick -

"10%& () -dEPLOYEN 1D -the HECconducti¥Blayer 42845 tiat stilctdres a portion of the gate
10/@(9$10%& )- & 109& ()- $"10%& ()- @"109%& ()-!10%& (S) 88100/&}2) %

, 0, ,-f-- dla&rddel odrl W/&ig}) co@entration impurity region 452 which functions as a
19%10%&' ()-f/"109& ()--"109%& ()-+ %&( 9*z1 - [hb/dlelflg/002~ =
10/ ! 3: $10BEP {%&%E ogkaln) rqgmﬂo a(l}lelf 1—‘8) 4 yhiglydgrms %@QM@@& () -

101 Ne1God Ty T ibtodagbinps! mla%@d( 125 ERTONBAR 20 W AR - 22
: $109B&’ (donh¥SESPRE9 0 GRdiiHel Ofdh i 15%1139%130(&6 198 d@Rentration impurity

10B<s 109B& ()-2Mp109B& () -! 2Mp10YB 9d99:::5; dE~_@ 10! &10% & () -

10% & () -regiovs €34 (G@EIDYon) whid0ey&ldps-with the first conductive layer 429a that
structures a portion of the gate electrode; and the high concentration impurity region
453 which functions as a source region or a drain region. Further, the n-channel

10 TFT 503 has: a channel forming region 443; the low concentration impurity region
442 (GOLD region) which overlaps with the first conductive layer 430a that
structures a portion of the gate electrode; and the high concentration impurity region
456 which functions as a source region or a drain region.

The pixel TFT 504 of the pixel portion has: a channel forming region 446;

15 the low concentration impurity region 445 (LDD region) formed on the outside of
the gate electrode; and the high concentration impurity region 458 which functions
as a source region or a drain region. Further, an impurity element which imparts

. n-type and an impurity element which imparts p-type are added to the
semiconductor layer which functions as one electrode of the storage capacitor.

20 The storage capacitor 505 comprises an electrode (lamination of 432a and 432b)
and the semiconductor layer, with the insulating film 416 functioning as a dielectric.

Edge portions of the pixel electrodes are disposed so as to overlap with
source wirings such that gaps between the pixel electrodes shield the light, without
using a black matrix, with the pixel structure of this embodiment.

25 An upper surface diagram of the pixel portion of the active matrix substrate
manufactured by this embodiment is shown in FIG. 13. Note that the same
reference symbols are used for portions corresponding to those in FIGs. 10A to 13.
A chain line A-A’ in FIG. 12 corresponds to a cross sectional diagram cut along a
chain line A-A’ within FIG. 13. Further, a chain line B-B’ in FIG. 12 corresponds

30 to a cross sectional diagram cut along a chain line B-B’ within FIG. 13.
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/122?/33_125 ) %/% /gléi'[grLlX( gubs ra e/dm/a(rglLuQctuFred $ir} %/d IéodlgenFS%%%ép{améc? belov\;$ 10%
I YRE

18/52%‘3?8”1?% WY%%@V\U@G Epalshiy tﬁ% exblaﬁ%{? Bg&(%) e (l\)//$10(%BB& ()-

- MB10O%&' ( An active matrix substrate in the state of FIG. 12 is first obtained in

=) $10%3|3& () “1d $109BB& () - £[[E\V\)\\\nN/10°AB& () - SH109B&' ()- z109B& () -
109B&' () - acchod@ge( Witly1ldsBadiment 3,08 ab@uaEEa] fijmvSaiEsNheovBymedBa a) ldast

106 ) M0 Qo PP e RO AT 2. and 0 i
MLO%B& () I%%gs@% {oérformed Note that, before forming the alignment film 567 in this
10 embodiment, columnar spacer 572 is formed in desired positions by patterning an
organic resin film, such as an acrylic resin film and the like, in order to maintain a
gap between substrates. Further, spherical shape spacers may also be distributed
over the entire surface of the substrate as a substitute for the columnar spacers.
An opposing substrate 569 is prepared next. Coloring layers 570 and 571,
15 and a leveling film 573 are then formed on the opposing substrate 569. The red
coloring layer 570 and a blue coloring layer 571 are overlapped to form a light
shielding portion. Furthermore, the light shielding portion may also be formed by
overlapping a portion of the red coloring layer-with a green coloring layer.
The substrate shown in Embodiment 5 is used in this embodiment.
20 Therefore, with the top surface diagram of the pixel portion of Embodiment 5
shown in FIG. 13, it is necessary that, at least, the gap between the gate wiring 469
and the pixel electrode 470, the gap between the gate wiring 469 and the connection
electrode 468, and the gap between the connection electrode 468 and the pixel
electrode 470 be shielded from light. Each of the coloring layers are arranged
25 such that the light shielding portions made from the lamination of the coloring
layers are formed in positions that must be shielded from light, and then are joined
to the opposing substrate.
It is thus made possible to reduce the number of process steps by performing
light shielding of the respective gaps between the pixels by using the light shielding

30 portions, composed of the laminations of the coloring layers, without forming a
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@LO0% ()2 fqreredgE@l the opposing substrate are then joined by a sealing material 568.
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maintaining a uniform gap in accordance with the filler and the columnar spacers.
10 A liquid crystal material 575 is then injected between both substrates, and the
substrates are completely sealed by using a sealant (not shown in the figure). A
known liquid crystal material may be used for the liquid crystal material 575. The
reflection type liquid crystal display device shown in FIG. 14 is thus completed.
The active matrix substrate or the opposing substrate is then cut into a desired shape
15 if necessary. In addition, a polarizing plate (not shown in the figure) is attached to
only the opposing substrate. An FPC is then attached using a known technique.
Liquid crystal display device made by above-mentioned method has TFT by
using the semiconductor film thoroughly annealed because the laser light with a
very excellent uniformity of the energy distribution is irradiated. It is possible to
20 become the one with enough operation characteristic and reliability of the above-
mentioned liquid crystal display device. Such a liquid crystal display can be used
as a display portion in various types of electronic equipment.
Note that it is possible to freely combine this embodiment with
Embodiments 1 to 5.
25
[Embodiment 7]
In this embodiment, an example of manufacturing the light emitting device
by using a manufacturing method of TFT that is used for forming an active matrix
substrate. In this specification, the light-emitting device is the general term for the

30 display panel enclosed a light emitting element formed on the substrate between the
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and the light emission (phosphorescent light) upon returning from the triplet-excited
state to the ground state, including any or both of light emission.
In this specification, all layers formed between the anode and the cathode in
10 the luminescence element are defined as the luminous body. The luminescence
layer, the hole injection layer, the electronic injection layer, the hole transportation
layer, and the electronic transportation layer, etc. are concretely included in the
luminous body. The luminescence element basically has the structure that the
anode layer, the luminescence layer, and the cathode layer are sequentially
15 laminated. The structures laminated in order of the anode layer, the hole injection
layer, the luminescence layer, the cathode layer, the anode layer, the hole injection
layer, the luminescence layer, the electronic transportation layer, and the cathode
layer, etc. in addition to this structure are occasionally possessed.
FIG. 15 is a sectional view of a light-emitting device of this embodiment. In
20 FIG. 15, the switching TFT 603 provided on the substrate 700 is formed by using
the n-channel TFT 503 of FIG. 15. Consequently, concerning the explanation of
the structure, it is satisfactory to refer the explanation on the n-channel TFT 503.
Incidentally, although this example is of a double gate structure formed with
two channel regions, it is possible to use a single gate structure formed with one
25 channel region or a triple gate structure formed with three.
The driver circuit provided on the substrate 700 is formed by using the
CMOS circuit of FIG. 12. Consequently, concerning the explanation of the
structure, it is satisfactory to refer the explanation on the n-channel TFT 501 and p-
channel TFT 502. Incidentally, although this embodiment is of a single gate

30 structure, it is possible to use a double gate structure or a triple gate structure.
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"10%& () f ﬁ%os%éligéh(u)lg' 1% &k the wiring 705 serves as a wiring to electrically connect
5 between the drain wiring 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. 12. Consequently, concerning the explanation of the structure, it

is satisfactory to refer to the explanation on the p-channel TFT 502. Incidentally,

although this embodiment is of a single gate structure, it is possible to use a double

10 gate structure or a triple gate structure.

Meanwhile, the wiring 706 is a source wiring of the current control TFT
604 (corresponding to a current supply line) while the wiring 707 is an electrode to
be electrically connected to the pixel electrode 711 by being overlaid a pixel
electrode 711 of the current control TFT.

15 Meanwhile, 711 is a pixel electrode (anode of a light-emitting element)
formed by a transparent conductive film. As the transparent conductive film can
be used a compound of indium oxide and tin oxide, a compound of indium oxide
and zinc oxide, zinc oxide, tin oxide or indium oxide, or otherwise may be used a
transparent conductive film as above added with gallium. The pixel electrode 711

20 is formed on a planar interlayer insulating film 710 prior to forming the wirings.
In this embodiment, it is very important to planarize the step due to the TFT by
using a resin planarizing film 710. A light-emitting layer to be formed later,
because being extremely small in thickness, possibly causes poor light emission due
to the presence of a step. Accordingly, it is desired to provide planarization prior

25 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. 15. The bank 712 may be formed by patterning an insulating film or organic
resin film containing silicon having 100 to 400 nm.

30 Incidentally, because the bank 712 is an insulating film, caution must be
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5 adjusted to provide a resistivity of 1 x 10°to 1 x 10'* Qm (preferably 1 x 10® to 1 x
10'° Qm).
A luminous body 713 is formed on the pixel electrode 711. Incidentally,

although FIG. 15 shows only one pixel, this embodiment separately forms the
luminous body correspondingly to the respective colors of R (red), G (green) and B

10 (blue). Meanwhile, in this embodiment is formed a low molecular weight organic
electroluminescent material by the deposition process. Specifically, this is a
lamination structure having a copper phthalocyanine (CuPc) film provided in a
thickness of 20 nm as a hole injecting layer and a tris-8-qyuinolinolato aluminum
complex (Alq,) film provided thereon in a thickness of 70 nm as a light-emitting

15 layer. The color of emission light can be controlled by adding a fluorescent
pigment, such as quinacridone, perylene or DCM1, to Alqs.

However, the foregoing example is an example of organic
electroluminescent material to be used for a phosphor and not necessarily limited to
this. It is satisfactory to form a luminous body (layer for light emission and carrier

20 movement therefore) by freely combining a light-emitting layer, a charge
transporting layer and an electron injecting layer. For example, although in this
embodiment was shown the example in which a low molecular weight organic
electroluminescent material is used for a light-emitting layer, it is possible to use an
intermediate organic electroluminescent material and a high molecular weight

25 organic electroluminescent material. In this specification, an intermediate
molecular weight organic material can be defined that an aggregate of an organic
electroluminescent material which does not have subliming property or dissolving
property (preferably, an aggregate which has molecularity of 20 or less), or an
organic electroluminescent material (referred to as intermediate molecular weight

30 organic electroluminescent material) which has a molecular chain length of 10 um
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5 as a light emitting layer may be good. The luminescence wave length can be
selected from red to blue by using the m conjugated high molecular of PPV,
Meanwhile, it is possible to use an inorganic material sucﬁs silicon carbide for an
electron transporting layer or charge injecting layer. These organic
electroluminescent materials or inorganic materials can be a known material.

10 Next, a cathode 714 of a conductive film is provided on the luminous body
713. In this embodiment, as the conductive film is used an alloy film of aluminum
and lithium. Of course, a known MgAg film (alloy film of magnesium and silver)
may be used. As the cathode material may be used a conductive film of an
element belonging to the periodic-table group 1 or 2, or a conductive film added

15 with such an element.

A light-emitting element 715 is completed at a time having formed up to the
cathode 714. Incidentally, the light-emitting element 715 herein refers to a diode
formed with a pixel electrode (anode) 711, a light-emitting layer 713 and a cathode
714.

20 It is effective to provide a passivation film 716 in such a manner to
completely cover the light-emitting element 715. The passivation film 716 is
formed by an insulating film including a carbon film, a silicon nitride film or a
silicon nitride oxide film, and used is an insulating film in a single layer or a
combined lamination.

25 In such a case, it is preferred to use a film favorable in coverage as a
passivation film. It is effective to use a carbon film, particularly DLC (diamond-
like carbon) film. The DLC film, capable of being deposited in a temperature
range not more than 100°C from room temperature, can be easily deposited over the
light-emitting layer 713 low in heat resistance. Meanwhile, the DLC film, having

30 a high blocking effect to oxygen, can suppress the light-emitting layer 713 from
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5 ray-set resin. It is effective to provide therein a substance having a hygroscopic

10%

effect or an antioxidant effect. Meanwhile, in this embodiment, for the cover
member 718 used 1s a glass substrate, quartz substrate or plastic substrate (including
a plastic film) having carbon films (preferably diamond-like carbon films) formed
on the both surfaces thereof.

10 Thus, completed is a light-emitting device having a structure as shown in
FIG. 15. Incidentally, it is effective to continuously carry out, without releasing to
the air, the process to form a passivation film 716 after forming a bank 712 by using
a deposition apparatus of a multi-chamber scheme (or in-line scheme). In addition,
with further development it is possible to continuously carry out the process up to

15 bonding a cover member 718, without release to the air.

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

Furthermore, as explained using FIG. 15, by providing an impurity region

20 overlapped with the gate electrode through an insulating film, it is possible to form
an n-channel TFT resistive to the deterioration resulting from hot-carrier effect.
Consequently, a reliable light-emitting device can be realized.

Meanwhile, this embodiment shows only the configuration of the pixel
portion and driver circuit. However, according to the manufacturing process in

25 this embodiment, besides these, it is possible to form on the same insulating
member such logic circuits as a signal division circuit, a D/A converter, an
operation amplifier, a y-correction circuit or the like. Furthermore, a memory or
microprocessor can be formed.

The light emitting device formed by the above-mentioned method has TFT

30 formed by using the semiconductor film thoroughly annealed, because it is
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Therefore, the above-mentioned light-emitting device is obtained enough operation
characteristic and reliability. Such a light emitting device can be used as display
parts of various electronic equipments.

5 This embodiment can be freely combined with Embodiments 1 to 5.

[Embodiment 8]
Various semiconductor devices (active matrix type liquid crystal display
device, active matrix type light-emitting device or active matrix type EC display

10 device) can be formed by applying the present invention. Specifically, the present
invention can be embodied in electronic equipment of any type in which such an
electro-optical device is incorporated in a display portion.

Such electronic equipment is a video camera, a digital camera, a projector, a
head-mounted display (goggle type display), a car navigation system, a car stereo, a

15 personal computer, or a mobile information terminal (such as a mobile computer, a
mobile telephone or an electronic book). FIGs. 16, 17 and 18 show one of its
examples.

FIG. 16A shows a personal computer which includes a main body 3001, an
image input portion 3002, a display portion 3003, a keyboard 3004 and the like.

20 The invention can be applied to the display portion 3003.

FIG. 16B shows a video camera which includes a main body 3101, a display
portion 3102, a sound input portion 3103, operating switches 3104, a battery 3105,
an image receiving portion 3106 and the like. The invention can be applied to the
display portion 3102.

25 FIG. 16C shows a mobile computer which includes a main body 3201, a
camera portion 3202, an image receiving portion 3203, an operating switch 3204, a
display portion 3205 and the like. The invention can be applied to the display
portion 320S.

FIG. 16D shows a goggle type display which includes a main body 3301, a

30 display portion 3302, arm portions 3303 and the like. The invention can be
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applied to the display portion 3302.

FIG. 16E shows a player using a recording medium on which a program is
recorded (hereinafter referred to as the recording medium), and the player includes
a main body 3401, a display portion 3402, speaker portions 3403, a recording

5 medium 3404, operating switches 3405 and the like. This player uses a DVD
(Digital Versatile Disc), a CD and the like as the recording medium, and enables a
user to enjoy music, movies, games and the Internet. The invention can be applied
to the display portion 3402.

FIG. 16F shows a digital camera which includes a body 3501, a display

10 portion 3502, an eyepiece portion 3503, operating switches 3504, an image
receiving portion (not shown) and the like. The invention can be applied to the
display portion 3502.

FIG. 17A shows a front type projector which includes a projection device

3601, a screen 3602 and the like. The invention can be applied to a liquid crystal
15 display device 3808 which constitutes a part of the projection device 3601 as well
as other driver circuits.

FIG. 17B shows a rear type projector which includes a main body 3701, a
projection device 3702, a mirror 3703, a screen 3704 and the like. The invention
can be applied to the liquid crystal display device 3808 which constitutes a part of

20 the projection device 3702 as well as other driver circuits.

FIG. 17C shows one example of the structure of each of the projection
devices 3601 and 3702 which are respectively shown in FIGs. 17A and 17B. Each
of the projection devices 3601 and 3702 is made of a light source optical system
3801, mirrors 3802 and 3804 to 3806, a dichroic mirror 3803, a prism 3807, a liquid

25 crystal display device 3808, a phase difference plate 3809 and a projection optical
system 3810. The projection optical system 3810 is made of an optical system
including a projection lens. Embodiment 8 is an example of a three-plate type, but
it is not limited to this example and may also be of a single-plate type. In addition,

those who embody the invention may appropriately dispose an optical system such

30 as an optical lens, a film having a polarization function, a film for adjusting phase
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optical system 380‘1 is made of a reflector 3811, a light source 3812, lens arrays

5 3813 and 3814, a polarizing conversion element 3815 and a condenser lens 3816.
Incidentally, the light source optical system shown in FIG. 17D is one example, and

the invention is not particularly limited to the shown construction. For example,

those whose embody the invention may appropriately dispose an optical system

such as an optical lens, a film having a polarization function, a film for adjusting

10 phase difference or an IR film.

The projector shown in FIGs. 17A to 17D is of the type using a transparent
type of electro-optical device, but there is not shown an example in which the
invention is applied to a reflection type of electro-optical device and a light-emitting
device.

15 FIG. 18A shows a portable telephone which includes a main body 3901, a
sound output portion 3902, a sound input portion 3903, a display portion 3904,
operating switches 3905, an antenna 3906 and the like. The invention can be
applied to the display portion 3904.

FIG. 18B shows a portable book (electronic book) which includes a main

20 body 4001, display portions 4002 and 4003, a storage medium 4004, operating
switches 4005, an antenna 4006 and the like. The invention can be applied to the
display portions 4002 and 4003.

FIG. 18C shows a display which includes a main body 4101, a support base
4102, a display portion 4103 and the like. The invention can be applied to the

25 display portion 4103. The invention is particularly advantageous to a large-screen
display, and is advantageous to a display having a diagonal size of 10 inches or
more (particularly, 30 inches or more).

As is apparent from the foregoing description, the range of applications of
the invention is extremely wide, and the invention can be applied to any category of

30 electronic apparatus. Electronic apparatus according to the invention can be

38



1, Y $10% & ()-!, Y $10% /& ()-!, Y $10% /& ()- 10 h 10 h 10 hy <10%
h& ()- @ $10% h& ()-y' R) J**++ -z[ 9~\ =
11,2°$10% /& ()-*" $10% & ()-!* $10% /& ()- $10% & ()-!'R $10% /& ()-! $10% /
& ()-'-{-~---- R bDC 1Y GLOY& ()- 10%&' ()-Y'10% ()- 10/ 10/
10/ L<10% & ()-,2 $10% & ()-R ..0OVO11ldEbC !!SMLO%& ()-"10%& ()-: S9$10%& () -
" 1098 () - SH10%&' ()-"109%&' ()- 1+2{222033dEbC !!*"10% ()- @(9$10%& ()- 3
&F109& () reafizd@ %8y (Using X0%Bnstructfon 'Mrddd¥@&t (3 - HIBH4AGH ABD Grbitrak ¢ 2¥&of ) -
2"109%& ()- @9%$10%& ()-@" 10%&' ()-3 - F109%& ()-+310%& () - H5f 5555556 7xnbC
1Y 109B&Embodimentsd 06 and%& () - @9I$10%& () -3 7Y10%&' () - &610%&' () -
7b7q778c88dEMDC 11" 109B& ()- :$109B& ()- 9" 109B& ()-| Z109B& () -

When the constitution of the present invention is employed, the following

fundamental significance can be obtained.
5 (a) Laser light having a very superior energy density distribution can be
produced on a surface to be irradiated or a surface of its vicinity.
(b) Uniform annealing can be conducted for an object to be irradiated. This
is particularly effective in the case of a large area substrate.
(c) Throughput can be improved.
10 (d) When the above advantages are satisfied, improvements of an operating
characteristic and reliability of a semiconductor device represented by an active
matrix liquid crystal display device can be realized. Further, a reduction in a

manufacturing cost of a semiconductor device can be realized.
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1. A laser irradiation apparatus comprising:

a laser;

(2]

a first means for converting a first energy density distribution of a laser light
emitted from the laser into a second energy density distribution at a surface to be
irradiated; and o

a second means for homogenizing an energy density in an end portion of the
laser light having the second energy density distribution,

10 wherein the second means is provided between the surface to be irradiated

and the first means.

2. A laser irradiation apparatus comprising:
a laser;
15 a first means for changing a sectional shape of a laser light emitted from the
laser into a first shape to irradiate a surface to be irradiated with the laser light; and
a second means for homogenizing an energy density in an end portion of the
laser light changed into the first shape,
wherein the second means is provided between the surface to be irradiated

20 and the first means.

3. A laser irradiation apparatus comprising;:

a laser;

a first means for converting a first energy density distribution of a laser light

25 emitted from the laser into a second energy density distribution at a surface to be

irradiated; and

a second means for homogenizing an energy density in an end portion of the
laser light having the second energy density distribution,

wherein the second means is provided within 1 cm from the surface to be

30 irradiated.
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4. A laser irradiation apparatus comprising:
a laser;
a first means for changing a sectional shape of a laser light emitted from the
5 laser into a first shape to irradiate a surface to be irradiated with the laser light; and
a second means for homogenizing an energy density in an end portion of the
laser light changed into the first shape, o
wherein the second means is provided within 1 cm from the surface to be
irradiated.
10
5. A laser irradiation apparatus according to any one of claims 1 through 4,
wherein the first means comprises a homogenizer which is located to be orthogonal

to an optical axis of the laser light.

15 6. A laser irradiation apparatus according to any one of claims 1 through 4,
wherein the first means comprises a plurality of cylindrical lens groups which are
arranged in parallel so as to be orthogonal to an optical axis of the laser light and

divide the laser light in the arrangement directions.

20 7. A laser irradiation apparatus according to any one of claims 1 through 4,
wherein the first means comprises a plurality of cylindrical lens groups and a lens,
the cylindrical lens groups are arranged in parallel so as to be orthogonal to an
optical axis of the laser light and divide the laser light in the arrangement directions,
and the lens is located in a transmission side of the cylindrical lens groups and

25 synthesizes the divided laser lights.

8. A laser irradiation apparatus according to any one of claims 1 through 4,
wherein the first means comprises a fly eye lens which is located to be orthogonal
to an optical axis of the laser light and divides the laser light.

30
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laser light, and the spherical lens is located in a transmission side of the fly eye lens

and synthesizes the divided laser lights.

(o33 ]

10. A laser irradiation apparatus according to any one of claims 1 thfbﬁgh 4,

wherein the second means comprises at least one of a slit and a mirror.

10 11. A laser irradiation apparatus according to any one of claims 1 through 4,
wherein the end portion of the laser light is a region parallel to a shift direction of

the laser light.

12. A laser irradiation apparatus according to any one of claims 1 through 4,
15 wherein the laser comprises at least one selected from the group consisting of a
continuous oscillation solid laser, a continuous oscillation gas laser, a pulse

oscillation solid laser, and a pulse oscillation gas laser.

13. A laser irradiation apparatus according to any one of claims 1 through 4,
20 wherein the laser comprises at least one selected from the group consisting of a
YAG laser, a YVO, laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

alexandrite laser, and a Ti: sapphire laser.

14. A laser irradiation apparatus according to any one of claims 1 through 4,
25 wherein the laser comprises at least one selected from the group consisting of an

excimer laser, an Ar laser, and a Kr laser.

15. A laser irradiation method comprising:
converting a first energy density distribution of a laser light emitted from a

30 laser into a second energy density distribution at a surface to be irradiated by a first
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5 homogenized energy density while relatively shifting the surface to be irradiated

16. A laser irradiation method comprising:
changing a sectional shape of a laser light emitted from a laser into a first
shape by a first means to irradiate a surface to be irradiated with the laser light;
10 homogenizing an energy density in an end portion of the laser light having
the first shape by a second means; and
irradiating the surface to be irradiated with a laser light having the

homogenized energy density while relatively shifting the surface to be irradiated.

15 17. A laser irradiation method according to any one of claims 15 and 16,
wherein the first means comprises a homogenizer which is located to be orthogonal

to an optical axis of the laser light.

18. A laser irradiation method according to any one of claims 15 and 16,
20 wherein the first means comprises a plurality of cylindrical lens arrays which are
arranged in parallel so as to be orthogonal to an optical axis of the laser light and

divide the laser light in the arrangement directions.

19. A laser irradiation method according to any one of claims 15 and 16,
25 wherein the first means comprises a plurality of cylindrical lens groups and a lens,
the cylindrical lens groups are arranged in parallel so as to be orthogonal to an
optical axis of the laser light and divide the laser light in the arrangement directions,
and the lens is located in a transmission side of the cylindrical lens groups and
synthesizes the divided laser lights.
30
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5 21. A laser irradiation method according to any one of claims 15 and 16,
wherein the first means comprises a fly eye lens and a spherical lens, the fly eye
lens is located to be orthogonal to an optical axis of the laser light and divides the
laser light, and the spherical lens is located in a transmission side of the fly eye lens

and synthesizes the divided laser lights.

22. A laser irradiation method according to any one of claims 15 and 16,

wherein the second means comprises at least one of a slit and a mirror.

23. A laser irradiation method according to any one of claims 15 and 16,
15 wherein the end portion of the laser light is a region parallel to a shift direction of

the laser light.

24. A laser irradiation method according to any one of claims 15 and 16,
wherein the laser comprises at least one selected from the group consisting of a
20 continuous oscillation solid laser, a continuous oscillation gas laser, a pulse

oscillation solid laser, and a pulse oscillation gas laser.

25. A laser irradiation method according to any one of claims 15 and 16,
wherein the laser comprises at least one selected from the group consisting of a
25 YAG laser, a YVO, laser, a YLF laser, a YAIQ; laser, a glass laser, a ruby laser, an

alexandrite laser, and a Ti: sapphire laser.

26. A laser irradiation method according to any one of claims 15 and 16,
wherein the laser comprises at least one selected from the group consisting of an

30 excimer laser, an Ar laser, and a Kr laser.
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homogenizing an energy density in an end portion of the laser light having
the secorE‘:nergy density distribution by a second means; and i
irradiating the surface to be irradiated with a laser light having the

homogenized energy density while relatively shifting the surface to be irradiated.

28. A method of manufacturing a semiconductor device comprising;:
changing a sectional shape of a laser light emitted from a laser into a first
shape by a first means to irradiate a surface to be irradiated with the laser light;
homogenizing an energy density in an end portion of the laser light which is
15 changed into the first shape by a second means; and
irradiating the surface to be irradiated with a laser light having the

homogenized energy density while relatively shifting the surface to be irradiated.

29. A method of manufacturing a semiconductor device according to any one
20 of claims 27 and 28, wherein the first means comprises a homogenizer located to be

orthogonal to an optical axis of the laser light.

30. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the first means comprises a plurality of cylindrical
25 lens arrays which are arranged in parallel so as to be orthogonal to an optical axis of

the laser light and divide the laser light in the arrangement directions.

31. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the first means comprises a plurality of cylindrical

30 lens groups and a lens, the cylindrical lens groups are arranged in parallel so as to
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arrangement dlrectlons and the lens 1s located in a transmission side of the

cylindrical lens groups and synthesizes the divided laser lights.

5 32. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the first means comprises a fly eye lens which is

located to be orthogonal to an optical axis of the laser light-and divides the laser

light.

10 33. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the first means comprises a fly eye lens and a
spherical lens, the fly eye lens is located to be orthogonal to an optical axis of the
laser light and divides the laser light, and the spherical lens is located in a

transmission side of the fly eye lens and synthesizes the divided laser lights.

34. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the second means comprises at least one of a slit and a

mirror.

20 35. A method of manufacturing a semiconductor device according to any one
of claims 27 and 28, wherein the end portion of the laser light is a region parallel to

a shift direction of the laser light.

36. A method of manufacturing a semiconductor device according to any one
25 of claims 27 and 28, wherein the laser comprises at least one selected from the
group consisting of a continuous oscillation solid laser, a continuous oscillation gas

laser, a pulse oscillation solid laser, and a pulse oscillation gas laser.

37. A method of manufacturing a semiconductor device according to any one

30 of claims 27 and 28, wherein the laser comprises at least one selected from the
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39. A method of manufacturing a semiconductor device according to any one

of claims 27 and 28, wherein the semiconductor device is at least one selected from

10 the group consisting of a personal computer, a video camera, a mobile computer, a
goggle type display, a player using a recording medium, a digital camera, a

projector, a portable telephone, and a portable electronic book.

40. A method of manufacturing a semiconductor device comprising:
15 emitting a laser light from a laser;
converting a first energy density distribution of the laser light into a second
energy density distribution at a surface to be irradiated;
removing an end portion of the second energy density distribution of the
laser light by a slit provided within 1 cm from the surface to be irradiated; and
20 irradiating the surface to be irradiated with a laser light after the cutting step

while relatively shifting the surface to be irradiated.

41. A method of manufacturing a semiconductor device comprising:
emitting a laser light from a laser;
25 changing a sectional shape of the laser light into a first shape to irradiate a
surface to be irradiated with the laser light;
removing an energy density in an end portion of the laser light changed into
the first shape by a slit provided within 1 cm from the surface to be irradiated; and
irradiating the surface to be irradiated with a laser light after the cutting step

30 while relatively shifting the surface to be irradiated.
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42. A method of manufacturing a semiconductor device according to any one
of claims 40 and 41, wherein the end portion of the laser light is a region parallel to

a shift direction of the laser light.

43. A method of manufacturing a semiconductor device according to any one
of claims 40 and 41, wherein the laser comprises at least one seclected from the
group consisting of a continuous oscillation solid laser, a continuous oscillation gas

laser, a pulse oscillation solid laser, and a pulse oscillation gas laser.

44. A method of manufacturing a semiconductor device according to any one
of claims 40 and 41, wherein the laser comprises at least one selected from the
group consisting of a YAG laser, a YVO, laser, a YLF laser, a YAIO; laser, a glass

laser, a ruby laser, an alexandrite laser, and a Ti: sapphire laser.

45. A method of manufacturing a semiconductor device according to any one
of claims 40 and 41, wherein the laser is one selected from the group consisting of

an excimer laser, an Ar laser, and a Kr laser.

46. A method of manufacturing a semiconductor device according to any one
of claims 40 and 41, wherein the semiconductor device is at least one selected from
the group consisting of a personal computer, a video camera, a mobile computer, a
goggle type display, a player using a recording medium, a digital camera, a

projector, a portable telephone, and a portable electronic book.
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