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2 the scanning direction, there is formed a region where the crystal
grain is extrenely small and inferior to the center of the beamspot inits
crystallinity. Even though a sem conductor elenent is formed in such a
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The tinme for which the nelting state is kept depends on the bal ance between
20 the output of the pulsed | aser oscillator and the output of the CWI aser
oscillator. Wen the next pulsed |aser beamis irradiated to the
sem conductor filmwthin the tine frame for which the nelting state can be
kept, the annealing of the sem conductor filmcan be continued as keeping
its nelting state. In the extrene case, it is possible to find a condition
in which once the senm conductor filmis nelted by the pulsed | aser 25 beam
only the irrtheipeanniag difectione ey isafoemedaangips vderuthh orystat @epn it sxtrepiedy ng
state. In S‘éﬁﬁ]laanﬁeﬁﬁnoﬁw e deher BPH& glaﬁa%[ E(J'pﬁ@@ t%llinft adE@etnetﬂmE@r onl .y
ate ee is

one shot, the CWIl aser beamis irra t|n sta
noted that (SHEISNIFET Hlememnis formes tlhéuqhoﬂ/\é?gl‘@heﬂr bigh chhreﬁteﬂstweca:nmtehet he

first |aser ehp@ieahaqhueﬁné qﬂﬁ%ﬁﬁ)ﬂhﬂt tw@ya%ceiheml%gﬁera&%pﬁlm%sﬁ Yeheleltfe S€CONd

30 harrm ic is nost E)re erable to be used ent 1 nvention
i s not |Pni tBtallineyHs inferigramang theteaionn e therdaser beam ig H@dfﬁtfi’dslﬂ ordgsée beam

isto have Fawaketee/igtibn Bf thy Lybil of thd Bhlicodbludosdghér wavel ength than that
of visible light. In addition, since the second | aser beamis irradiated

for the purpose to aid energy to the first laser beam the output energy is
enphasi zed rat her than t he aSEMMRONOFARE ICVENRTI@R t he sem conductor 35

fil Ther ef f h d |

peam 4 Powever 1 e ORCBRPEmABRTRet RoPe’ H 5t it otir B G cafin por
only théOf urielgnevidak tagercindibtion appdrdtes i@cerﬂatghxgrm)me@ afod beem eyppt ayed for
the second afhg 95Tt e | D8 S RBETAL BhedBiEy ek o ik g, cecond

| aser beam | necessar o conver
ener gy does apobjegteafthe present Snvgetoretageovidna boeasirddintdn appactustfveenhancing

deteriorati Qfo@ gﬁxp%ﬂpg qu%ref)%%cabuﬁh&%{:g F§)r eﬁﬁg@l& th'etplji%gttl TBS

possi bl e that t secon aser beam | s out put \7\,1 nerqgy of
or nore (100eveplion toprevidg érla@i‘(aﬁﬁi@)‘mc@#ﬁ@de@dtbmdﬂ@ddﬂtllaw!faom'am davi ng

a wavel ¢gt @elﬁfcoﬂdu%hﬁld@w'cé%tﬁla&rﬁ%ét%ﬁ ghength than that of the
visible light. Therefqre, a cunbersgne procedure of maintenance of the

non- | i near opti caPceprdigip theslages “Fi"t‘ﬁlatm?dé%tb%ﬁ Jisglpsedrip the presgnt inscntionag
energy of thgribmarledd3na g qIuRed hddr bBem SEMiSRR drehetic fit G REh a
~increased so th tvgg S%a?rgr ajn g #tal canh be aobtained. Mreover, the
energy of tREOBHI¥ daser e%?ﬂ: Hically, He; first lageribsamihgm a vavalsneth A VIsEHE t he cw
| aser beam light adslshdren, wmhleagthhﬁmhman@n}:@mwﬂ%ﬂgi(@p;{rﬁﬂgﬁ@]?ﬁd m?@v%mar et |
conpar e rg rmoni.c i s | ower an tha e fundanent a
wave. go 15%9\&"&‘ >sgé gﬁ? iSART DFm ety A ctpnpeppdusing filgs ap BHsRIdRyi ng a
wavel engt h cbefficicnmditise seaomhlaedraeghlm thie seinsdobdhectdri filht inGeasas dRGtidalY and

wavel engt h isible.lli s generate t he lsed | aser
osci || at or téﬁr}?bt"( tﬂea#ea(:}s}lfédry gﬁ?‘ﬁé%b%%&’ﬁa %@8?%?‘?&18{0 ?‘E[]En?cﬁ?‘l Héntal wave

i s generated fronFIGeSACwhiws tre viud bf absorptichhueffididee () anan mnmfplmhs t he
beam spot s a e_as ;ab

over | aB ed gglﬁ&%%maﬁe%ﬂ-{g{ a‘r’él'%-:p%“‘I g’ﬁgﬁ @5 ia{’% RE- cggnbalﬁﬁlg *Pon (g%ﬁ t he

| aser bgéms SMWfbﬁtth%lh@ dﬁaabﬁmpn@n anefficient {amBatee at ly-vryselliae esﬂtymneﬁim ed
from the CVeLARRI O SELEIAEAT o)At Neock YIB! ANndeldf bt ffesk A3fHes BFAM OF

the harnonic I s generate aser 0scCl Ia or Paser beam
of a fundantiedpeddie thesexintiomceaficicgnohinioch wWithed spectrscapic plﬁpmlmter 25 An

over | appi N vofen! e sdriiRolkRRB: s LORIBE IR chUficl RS nd? GAUTrah Syl ned as

exenplifying a CWYAG | aser and a pu exci mer aser OWs an

aspect in wAFEHIRHEP FlamSépend 8B bis eonsidensd hat the Eisst lasay bengn gar melidhent al
wave angot heerﬁﬁaﬁﬂu%ﬂﬁtﬁlﬂﬂthafo ?ﬁ'@ Gt Xrﬁ@ tASIREin Y 1aBSbrticHCERAGLIARTIRRE C are

over | apped éﬁse 0 f undanent al__wave can out put 30 the energy
for 10 kW afs | §m LR C?Wé’fd’?%@iﬂo‘mhﬁ'éﬁ sikigoa fimeit i desirable thaidhe; Besbnd

har moni ¢ caumsemdam hds@w@ﬁ@é’r@h bfodot %Q)rWlﬁbﬂFﬁQWr@erale@ﬂnbﬁot%IPﬁSG he

energy of th @ser b glm I S ssu d.to be absor sem conductor
0sS

film it is ithPeed tabthe 2 i’:tép"é Detiveen Hher ¥R “g@tocflﬂl"fgﬁfﬁﬂéseé gy pdiensi ty
of the | asethelxbasrpfion co:flidiehMIitierR degendHg MAhe Mifateribi & Rt Oty di'vBe BREHHY

densi ty3§ S B%r seen'ncszond‘lalctor (%ﬂm thg%\forc the 5wavelcngth of the first laser beam is not

3



And when it is assuned that the shape of the beam spot 10 of the CW YAG
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be made22s beaadordy ﬂp?owdi@hell of ithet CWé laser tgam, 1S|mougietwmp etsandang){statehe

| i near bea I

crystalli n%ﬂ%ﬁ%&@ﬁ%&%@ 5139 laQ% %@Er?ﬁl%d fo?ﬁglrg%ﬁgg%@go St eof
can be decréa@%éﬁmﬂﬁatﬁﬁéob?ﬂ@ébmmemﬂgéﬁt@ on, however, the shape of the beam
spot is not |im tgdglBeyl tﬂﬁ%c Er hatlmgﬁféshag(?%e o5y eﬁﬁgﬁm QO CHReVEN |
the shape is rectangular or 10 anar provi t hat sufficrent

anneal i ng c#i¥ Bt fser beare dias dhe fundamprizh wave 96 1i pmastipmximately thessasondd t hat
the firgg | ﬁ&ﬂionkeﬁfﬂl&@ﬁre?&aﬁlm@bé"&@df rHB%E%‘? Y Eozé?ht 'nﬁz%ﬁﬁorpﬁ%{ ligdfed such

as an Ar Iaser | aser, an exciner | aser, | aser, YAG Iaser a

Y203 | aser, & this @pd |ﬂé€se‘1‘rcessarmpme&sfe¥ thefirgtalpees hcé‘&‘elﬁ to Bavg] w@vw%h of 3 ruby
| aser, an 151sﬂiieﬁgﬁtcbﬂat Shor@$ wravelalg'ﬁ\ thaﬁaﬁﬂwrv@sﬂbiaa%m dn QAMBsH, s\ﬁﬁ:lé%cl aser
or a goI dv ‘%9 h ellfi In. ad E‘i?‘? t he second | aser beam can be obt ai ned
from the OW¥Qagasgshaam laea«? r e PIRPORe 1P aamergy txfhe fstdpser heammihe aser
aI YAG ljas er pupuieiRdry 1$$ﬁlfphas&eﬁ‘t’ﬂﬂer: tRfiethe a&oﬁhﬁn'o@&ﬁhcnﬁoﬂﬁégﬁ%lb@ﬁﬁ&ga aln

al exan a a.Ti: sapphire laser aqr a m u aser t is
not ed t fllrlfnth Biefress they E&QWVQ#aVVF‘Y%‘hd’“? ch?ﬁ a5t | B2 t h t he
CW | aser beam t hroughput can be enhanced by shapi ng the beam spot into an
el liptical or rectangul ar beam spot extending long to one direction and
scanni ng the beam spot thereof to the direction of the m nor axis of the
beam spot to crystallize the sem conductor film The beam spot can be
shaped into an elliptical beam spot 25 because the original shape of the

| aser beamis circular or near-circular shape. \Wen the original shape is
rect angul ar, the Iaser beam may be shaped |nto a rect angl e V\hose ma| or aX| S

. e




light to nelt the sem conductor film By irradiating the first pul sed | aser
beam the area of the beam spot can be enlarged than that when irradi ated
by the CWIlaser beam And by irradiating the second | aser beam having a
fundanmental wave to the nelted sem conductor film the second | aser beamis
absorbed effectively in the sem conductor 5 filmin which the absorption
coefficient of the fundanental wave is increased. As a result, since the
maj or axis Qf the beam spot can be made | ong, throughput of the |aser
crystal | i zatOveVeahepBressh dveation icnett limiteb fof this, japd nob onlystbe tihadagesiagn

rule. 1t isvaQb et diftithe 5dt8nd REHRRIMA BB einpldel ff thdVbcddd8adet béim | @aser beam

and in which the apsorption coefficient ‘ll@ I'ncreased can %e moved by
scanni ng the seconthandiefundamentalgvayedsemplensy fomibe seqpnd daspnbeas, tihis rof yst al

grai ns grownegs@rpig dofifers @RI erBH, 0ol BBreby tRASKGHy BB 6t hdBIhe _
Mor eover . even af&er the, first | irradiation is over, the nelted region

aser
t her eof QheMETEREd IhEIKleratian @Bgﬁf%q%thn@fitmﬁ%g@@f efirabelemstled Fop one
gi rteﬁt i on t exsnple ,ieistmwblb&hatgﬁss&ﬁhﬂﬂz@s@ﬂb@h} ismgtp%w?ﬂdlae%@_obegmiml s
urthernore,. sinc aser am having a fundanen wave i s enployed as
15 the secoffd n?oégz}é(@ggjnf’r 015, Oﬁﬁ’fm%%ewdaﬁ’g&ﬁ& ?i?rgﬁﬁ’éli hpying he
r esi Ist anCﬁ @Lf&vtlbﬁgt?(])f— visibkaligha pdri Mlﬁ"mﬁewﬁme“ﬁm €ani tfhatUSﬁdmt ?isﬁﬁ\‘ﬁglri]tt ]i he
wavel engt _ intg t L. gher nic. Therefore, the |aser
beam gener aﬁfg&}e'fb?%’r% P e%ﬁ%’?rp r%gglinf’lo W%F%@%ﬂ%’%%ﬁ?%ﬁg&ﬁe‘gd? put
for exahPl enphecteasey apycibleasok thyefigalatriengy HOQhd iavess beam rabserbeditipp the ener gy
than the se ' I h second | aser. beam And
t he mai nt ena%l%?:go%@ct Zflr%é:%@PeI: ﬁl%g?%ﬁﬁf@%f&}%@%ﬁ(f 4 a?(%alflﬁee&g Bl (ge of its
qual ity does not Moreove threenergyenf thapulseddasst bemapéromitdime ivhigher thapéwnt al | y
the pr esent of (eenkiialr e HKSBMIANARSH b BioRld il hARBhl S, 0 Keep

t he mai ntenance-free state | ong. 25 BRI EF I'n
t he acconpaRYrpygedibaenegsy ofthgiarmorigisdowe thawthey efithe frndementligave. miigni t ude

rel ati oms of HelpedopEulveaiiohsit isHotcdlthat the taser Beslh B¥iRYa $AOMEAEH bParflohidcs ur e of
the laser irra |at#op Eﬁﬂggg&}]us according to the present 1nvention; " FIG 3
gty it

is a draw n§*EHERG Horts wavedmgtniban thateladsiblg light is gencastedr di ng
to the | asefroin tadpalséd lasee LBANatoN ahd GhPNARE Heath WA @NwaVdlldd3th HA the 4C .

are draw ng how ng t he.net hod r nuf uring. sem conduct or,
devi ce: g TpRneayhi i Bopertied o Y CRG 1eF QREHE: of MEhdDy agEpn in
i rradi ati onwdjghathet beam spots of the harmonic and the fundamental wave as above are
20  overlapped can be greatly enlarged compared with the combination that the laser beams
of both the harmonic and the fundamental wave are generated from the CW laser

oscillators, and the combination that the laser beam of the harmonic is generated from
the CW laser oscillator while the laser beam of a fundamental wave is generated from
the pulsed laser oscillator.

25 An overlapping of the two beam spots formed by two laser beams is explained
as exemplifying a CW YAG laser and a pulsed excimer laser.

FIG. 1A shows an aspect in which the beam spot 10 of the CW YAG laser
having a fundamental wave and the beam spot 11 of the CW YAG laser having a
second harmonic are overlapped. The YAG laser of the fundamental wave can output

30 the energy for 10 kW approximately. On the other hand, the YAG laser of the second
harmonic can output the energy for 10 W approximately.

When 100% of the energy of the laser beam is assumed to be absorbed in the
semiconductor film, it is possible to enhance crystallinity by setting the energy density
of the laser beam for 0.01 MW/cm_2 to 100 MW/cm®. Therefore, the energy density

35  here is set to be 1 MW/cm®,



according to the present invention; FIG 6 is a drawi ng show ng the
sectional view of the |um nous device manufactured with the | aser
irradiation apparatus in the present invention; 5 FIG7 is a draw ng

showi ng the shape of the beam spot utilized in the laser irradiation
apparatus shown in FIG 5; and FIGS. 8A and 8B are draw ngs show ng the

rel ati on between the | aser beam and the absorption coefficient. 10 DETAI LED
DESCRI PTI ON OF TH PRE}?PHRRED EMBODI MENTS [ Enbodi ment Mode 1] The structure
of the laser irra 1L ssungrks thatthe shanegpftthe bepm ppat JOmf the (M NASH i s

expl ai ned wilisbr ks/iida ﬁh&iaﬂentﬁ&fr@é@i‘fé@taﬁglﬂﬁf e 13 Sietﬁ@h&%or%xi%% E§1 ah@Ser
oscill ator, %1{1 % Nl% YLF .l aser .i5 that % uts 6Wis used as the | aser
osci | | ator Fof gt 4 the Maiaans ik ﬁ’md’éor sty ﬂ&s@ichya@%ﬁltﬂéiscﬂbﬁ at es
in a TEMo mboke, Apgisiseicth be&stvidas 20001-vh kREE00 QPinl C&br @Aaﬂ{pfmt lgﬁ% opyRst the
nd har noni c er har noni ¢

wavel engkh of i e l.aser,be nto the se
is also E;a’tva ql &0 Jox IS[%LE @@Cgﬁﬂmkﬁﬁf' Fﬁﬁﬁ g(?f]g" appyeRiely, qn é‘fhﬁg I is 3
energy effi dtmmhyllseettthbeaﬁhﬂmalbpr@hﬁrateﬂgarm)nl cs. The frequency is 1 kHz and

th | dth 2 t el t he

SO|eI gul de\rM t hat g)ult %ﬁtgglcgﬁ%@g%hgéltnpﬁﬁgs dt atJE%%‘aBEnger@?ﬁ'esP%Q BE | aser
oscill ator theEWolf\bubayingsa sagond ban@ol Wedtmguhrgamaleagta)&&]le ‘X ek i$ aser,
e or ov dod FHomQYAe terth F MOk LR 508, MOBide! BERsAR M Sonss, GRS ™

be provided inside t esonat or e 05¢]
resonat &9 edéﬁcﬁbﬁfha‘tqw, Isﬁtrfedlte hepwéenal0 25meind rdft umay Emr epampledizds

out i de t he apseplhahal vBSIELAL 109 b R38H0BEA0H "oyl dament al

Afatetlf
wave. The forner structure has an advahtage t arafl can be made
smal | and ther ebymﬁgeaeétbﬁa%mbwhl@hﬂv@fbe@m@pq:tengfhh ¥aGrlassohatting i s

not necessamyfuAdimeitdl Svaverundh@e %Slﬁ rspBdof the AvATEAS 18def ll&ﬁxtn!dé %h%ncﬁ”

advant age tlﬂat the interaction of e fundanent al wave and arnoni ¢ can

be ignored. "3FRE VR OVEAPPEY (REGSPOESite Are baaghenet 11 tvhen dt is assmegiiibas dhe

non- | i ndar bpin spdt 10 @nd thetear Spotelll akd M etk:@rcg@r 111 as gPOE ETI OP04) BBO
3 -BaB204), L Li CLBO (CsLi Y 4

EKEZ PO4) KB)s LFﬁB%‘BIFﬁég@?F\@NW‘SSSQPaﬂH %&Lﬁw aws%*a 1g0p s gﬁf AG he

crystal suc ﬂas?shdyB@, thBB@dalﬂBE‘tal }ﬂﬁa atBfhe HBEBBQpr 12 e tHel ;Kﬂsr?ﬁéﬁﬁcﬁhib?aﬁﬁﬁ

conver si on undament a t he hi gher

har noni c. Eﬁfc d§g{1§@%¥heﬁ? UIS FEEMR & afe%BPaﬁﬂ“pa‘E&Ve&agédmfﬁpt‘ﬁ% H& zont al

direction, when ther ptlsel wisith 1sb®am b@ﬂ@m&tapptoknmn&ly,hhe batper peramltlthﬁéﬁi 30101 is

refl ect byrwhe s ch ed its tr

directi % SO as ?g&h%\?egtvgﬁr%g‘ef%{ Lhme %QE a@Feﬁqgff g%'ani PP gﬂ?"gfédrtl cal

direction. framthe Qubﬁﬁmimdasemdétaq%uharltbc Wegthrofiiteamdinppaxdd is Ly Sndhke beam
spot of t helefngﬂhst;f th@ﬁﬁfor %Erﬁ % b H@aﬁ%ﬁé@fﬁ? lcﬁc{}g%gél{sﬁg e Qipkf affianged i s

t ransf or ned the | ens is irradia essing ) 3tt 104.
In FIG 2, Pﬁ?eler@F tabe b@t@fﬁﬁﬁ Z%Aatnwrzd 200 K |F9nsxmc,cmusr appaopTibtd that he

opti cal sysweu%m@n&hpmz ;18 5183800 aiapheaRaRiy. on of the beam spot of

the fir | aser | anoconc |ndr|cal | ens 103a and a
pl anocofvex cyl i ndRg &t ofithe F@‘ﬂé‘ 1&0‘@501&@6 bgaya éPQislotqﬁ éhel @YsYAQ3aserhaying

pl anOCOﬂC&Vﬂle(fmhdaﬁféhta@Wavé itbthd B&an BF6t 12 grah plitsclflexEitleY Blstl fe B{rerl;]%g iﬂ“ and a
t hi ckness of d S aréﬁatgggd in the position 29 mm awa ?

surface of f‘?{éeSB? glerﬂje% 3R APef) ](Sln‘ﬁh‘i% isyaseyraed thatths $PPhiD

travel i ng daﬂcbthébann@[iottlberd‘dohqiletéla%eéﬂdw@dn is assuned to be the optical
axis. And the ge | i ne.of t | a ve cylindri cal | ens 103a
is made to be pe?&%‘aﬁ T Flgrcompinatign, Oﬁi[?‘:dg‘ﬁftegf alt?ﬁmtaﬁlé the pecpnd galssd peam
whi ch i3ti distrdbeamtaocdriimg o ﬂeq&eseﬂgn@émﬁﬁﬁs ﬁ@énorﬁheh@&(ﬂﬁmﬁ@mﬁpf tieyfindr i cal
| ens 103b h i_us_of . curva 5 i.ckness of mmand is
arranged in ngs%rgésjl an% t%ﬁs?ﬁ%né\ﬁﬁ lzi'ste{) %é @eﬂg'f 1‘9??@“&“&:&’@%9

obj ect 104 mnﬂngattdnecwmlﬂa:rgé caumda::ab@mmd heigehevhichnge Itivodant behas 28

pl anoconvex r |s mad to,be parallel to the incident

pl ane of thg&%ﬂabéb% ggllleerré eam % Q into the processing object
104. Thus, a fi r sht iveeied Q]@bthemﬁlbhaofﬂng lasesbmlsoifs ndt limnitxd & Rvonbut mofeor ned
on the gy ocggg W{glagwc]ﬁﬁﬁ'nﬁé%lbe MO8 &hRE 10 iy présehCinvehtidh! al p}urghty Pokes a OW

| aser oscill ator
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25 YAG | aser that outputs 2 kWis used as the laser oscillator 110 in this
enbodi nent node. The second | aser beam generated fromthe | aser oscillator
110 is transmitted through an optical fiber 111 of ~ 300 ,u m The optical
fiber 111 is arranged so that the exit wound thereof has an angle of B 2 to
the vertical direction. In this enbodi nent node, the angle B 2 is
determned to 45 . In addition, the exit wound 30 of the optical fiber |11
is arranged,in tpe .position 105 nm away from the processing object 104

al ong the offiEsaving 8 hegmoniccan b aserl o dher firsaser bpam.t ol addiion: hpluralicer

oscil |l ator biGsaitdainleadhd wsedkorald Scbiifh&ebedns. Made to be included in the
i nci dent pl ane. The, shzfaF%e of tﬂg secgng | aser beamemtted fromthe optical
fiber 111 i s changel WMty $haringfhe baam spej ipto lincas, thewidth ef thegnaje

processi ng akjsexithelBrkar beant kot 3011, resibe whietd halerysiab ghainl WhicAnd ctyhali-ens 112

correspopd to t opti.cal,. sy.stem whi.ch controls 1 t he shape_and, t he
posi t i ongof af%lgrt]%eszfﬁ?@%fm#o’?ﬁ S gican §é’f‘ad§é‘ﬁgr{°aiiﬁs pys@ibie.  (Thatis to
pl anoconvex say lin thdrkat ateens thitlAracbnt pot,thapepomien s i iredof taledigns 112b

are used as . Th l.anogonyex cvlipdrical lens 112a has a

radi us of Ctﬁﬂ\[}geté&rg?%?aﬁﬁtyﬁn?%vﬁgo@e "fﬁ?@k‘i‘i‘&gpg‘le Lipegr beamy spof g‘aa‘}"?ﬁﬂbed 85
mm away f r ofetdeercasedf acln thé ptekent pmeotiasitogcety tetshifidofathe bgarh kpotoiptnoc al
axi s of the : ' ' f eperating line of the
o1 anoconyox ol raine ot REBEml i GBS evif (HERRRE i ngh i of

i nci dendOpl aipaar prwidsd athaictha sufficisnt ianealing| cah ehespetfoRinedds the objditue bd
curvature Ofirddatégn and 10 a thickness of 2 nm and is arranged 25 nm away
fromthe surface of_ processing obLect 104 along the optical axis of the

second | aser beanit FHigied thaktheeliishipserebenms ot be wbtajedhiremsthe puised dasem x 0. 1
mm i s for nedsdmatéich 9 68 2S48, @lliﬁﬁéer,qagl%xp%rtlﬂ]gﬁ a@@oﬁkéfe@*ﬂ\@gﬁm 3 h'?h
ed as the

substrate og[,phi ch tme%@e i conductor filmis 15 formed |'s arran

processi ng OBM&ddse) §4Y ¥Qs dasey @ %%Fg%ﬁPhlal EAIQsolaserea plass bassn: amuly . alThe

sem condifict alexdridrite laserf OTiEfphYEkasdr/iecoppba6r 1afer bP gMlidasorakest rate, for

exanpl e. The subsé{/%t .ove[, which t]h em conduct %i Imis formed is the
[

e I,
gl ass substrate h tign,, the eru Iaser eam pan b obtained frpmethe oGW faser
absor pti on escliporldi¢h anaroAdaseriKr Taserf 200, BesNa YAG lhseadi B0 Naket, Ry VEser

beam 20 Th o) i on st 07 is able to.mave in . hoth X and Y

di rections ?arslé??i‘e&g‘gﬂr i;afffréflag&écr}?elaf%’ f‘“ealm‘g‘étggllaWQ BbjledtPr ﬁqﬁﬁ?r R et

uni axi al r obefiunf-cadmiven Iseaxi s 108 and t he uni axial robot for the Y axis
109. Iteghs noted i lin .he m conduct.or .fi |l m for med
over th%ﬂ) subst r at fetq%?tjgﬂﬂ}%g&tetp gkg}%ggrggﬁ &?' %alilﬁlggl essgfnl%oé‘gﬂfmf ﬁfnb?”gth %o
real i ze t he CWidsereans threughditacai bp entiancdikby sheping ltechreami spot mtdesdllgtihk t hat

an inci dent e on . : LSt Ny |t f ~
~arctan (W gﬁ@%ﬁgﬁmgﬁeafnngoé%%%n%@gg@ﬁ g%%@na%%a&%?ﬂéhr%ﬁ@h%?m i %’OP

per pendi cul §ieTe0f tonthesdirgcsion efo thse niingradikiat efd thenbicdns spot Itodérpgaltizd dmger
side or a shkah ' -t e 1.0 0: : | aser
beamis ecban%ﬁflmggog,lq_jr{ﬁ{ hﬁnﬁ%ﬁgﬁﬁl @iﬁ‘@vé%ygsgeg ngdqng{lh&(@ntaﬁge%n gf si de
or the &hor PefaUlss the otiginalshapeefithe AaS?h%eaﬂhtsicar@nkﬂr ot RARE-Chedar shapg. s When

thi ckness  ofhetdipirl biiupt & Rciwhidlt, s 1&&@9@@@&@9%&@@&%&%& @lw_hoyw ch is

pl aced at the.surfac o be irradiated. In caSe of using a plurality of

1 aser bearrsfnai%@’“isl‘l%@ﬁé?‘i W“ﬂ%‘i&@@gg& bglgg salarasd tvqugh Wlig@élpﬁé’étpmt%cba%h of
the pl ural i &yeylihdricab @nsbeRiMBddifidn, ipludo186 bdidls ABShhftdl e on ¥MPiRal or " 1S
determ ned by an 1i nci, dent ngle me(ﬁ{n t.he track of the | aser beamis

proj ected t 51" %"Se"it?f@i“?feﬁ’cl Bt afeiyeqtion tespqchixely ppd afermade toderdpingthta he

I nci dend0 pl emeedirédliemsd duto feriied loagerBedrh in ofder io@haRBEhdbetipat.angl e of " ~ "
it is possible to performuniformirradiation of the | aser beam w t hout
interference of reflected beamfroma surface of the substrate with

refl ected bBéfect ofthe lnvemtéon]sur f ace of the substrate. The above theory is

consi dered assum refractive index of the substrate.is 1. In fact,
the substrate ms@%&r@iﬁé % &% LRt il{}‘ée"%ﬂlare%lealﬁ@mh? 5‘30'3&’&(:?“5 (?fatﬂ&er

cal cul at ed fratusenthlamavchte thegingicamluctor difeds intrasabbyl arakativgtthe fike laser
inequaldgy p&nPREAADE G008 AE v%éﬂ:lltyﬁg]ﬂro? léllrg(iilOlJtEISWG.V%lC%gﬁlsﬁlgg (8 of visible
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However, since the |aser beamat the irradi ated surface has energy
attenuated at both sides in the longitudinal direction thereof, the
interference has only a small influence on the both sides and the val ue
calculated in accordance with the inequality is enough to 10 obtain the
effect of attenuating the interference. This theory is applied to both of
the first | aser beam and the second | aser beam and it is preferable that
both of ‘them satisfy the inequalit However, as for the exciner |aser

beam for exhgiite mélhdsscpinoadegtor %léhgtﬁv jreadiaging dheefispt prlsed laserdsamn e

necessarily s@hbsih¥ el shHQAH Bk ehMreed BRnARA \(ehehNELUALA By {HfCW BEser béam
effective only when the substrate i's transparent to the |aser beam_ 15

General |y, tH8d§yagedising theatesondslager heapabaving 2 fundgmeniak giave, enthevinelted; he
fundament al  yéavieontuene finaMRt iebhdlabs bBRAW abkotbed ARFIvES ih IR seﬁl%ﬂdt@aer

beam of t condhr In order that th | ens satisfies
i nequal i t%} f %8@@1 tg[)@{)%?trpt’tollfé:%& ¥5E8 9’(5})?“ meatH wRKE 1y ’é‘ﬁ@a%3bAaﬁd t he
pl anoconvex ik, Bitce aled mhﬁﬂﬁxliﬂaﬂble%an(ipﬁﬂﬂaﬁ%dnddﬁ 16418 tH6 ﬂd(bmé Biser

direction to t Cld ane as t ave an e of ~ 2
respectively ri"ﬂgllllh%l &3’ g &F‘g’ Fﬁ(eeas?ﬁﬁtcg%@%f“hf)r oce55| ng obj ect
104 including the mgumtecabhasmeiegﬂd;mblehm mpledd. byl the it thsér aseandtih evhich

1250 appy oxi A orPad GEfHenl B3k e & mp " i e G Rad Bpda o
appr oxi nkl el gnd therehy thetriegion wihereithe pryahlegrainls grawiag alohg tiei scsttmﬂt@d;lmcubma;m and
froma ot abl Pl SRt fnfid® ARRELRE L balE MROn{PHEed Rt TP o5, B 2 e
the Gaussi anmeliet Egian %@prudlﬁr@ﬁhenbsqryl@mﬁic&ﬁm iininetpastdnesinrhy mheed teser
beam it is &?escﬁrebﬁmpfo%ﬁé%xteﬁ?bﬁﬂ@@&nﬁf I%o?ﬁm@@@dﬂdg&gts beaffien the substrate

over which the sem conductor, fil'mis I's use e processing
obj ect 104, the si f‘ir@tﬁﬁn@ﬁyﬂt“tcrtpﬁ@S?fsbeﬂﬁlr}tﬁdlgmnﬂm‘mﬁalt‘t‘ﬁVé lhemplopetl #ne

side 30 T tine sgbcadSlasulibehhat Qs h@cvltdwssafytam HHR%S Bhsiler thdRsRRMHCADS the
anor phous si llcﬁlpqé\?epgﬁl)l |Im| rmed " 70'nmin thickness on it as the

seni conduct ofoF S*eBicas “?Féttﬁc‘f”&“"qrhthﬁdﬁﬂvﬂeﬁﬁh qf {hey lagerbep
inprove resiBit@nke t@ihe’t hﬁnﬁ@ﬂbCOEﬁ&%ﬁﬂé ftiel Iﬁlsékgﬁémtgeh&ﬁtehaﬁ% BRAMsert he

temper at ur o SFISS v CoRH OB hiftroudt [FoRTRB e U A AR Iy, ¢ he
35 crystal | i 1@{ times of nidie osgpui awagiutianrthd sdcondihadniahic gart b@eﬂplo@bd v tHe t he

tal yt j d. bot h
condi 11 60 e Hodhenm o And dn SlaRArRe of B 80 Uye” B! il dnd W lheona
beam spot 10&hange snfamtephabty tibes potobess |tmgneotrgken:tm100¢or(mdeeatmubsm3r amc&c over

which the seql j My

axi s of the seEfe Qﬂgygﬁ rlrrtesfsiho %Bwﬁgéa%%nég f{he%éfnjtl Pa? I%?t 1£ 05}(65&’ 109
Here, the oumpmeneﬂceb@tdﬁtétthbngaser oscillator 101 and 110 are that
indicated in the specification. By the scanning of the processing object
104, the first beam spot 106 and tire second beam spot 105 are scanned

rel ati ve‘ﬁ/ to the surface of the processing object 104. Since the region
where the first beam spot B]FQEF!D%SUKIP‘@']@U@#T}@E%Wﬁqggm conductor film
melts, the absorptlon coeffrcient o e region thereof to the second CW

| aser beam i ncr eas@dt TSR 4rawWingsr ef ore, in the region which has a
width of 1 nmto 2FKI% GAr&RSPR Bewifks! SHowikd Qrm@gsﬁtﬁd@teltttb% SeHRameam
spot 105 and extends |l ong to the scanning direction, the single-crystal
grains grovm’ﬂ’é’ o the scanning direction are forned in a packed state. 15
It is naced that ik Reis rae&laﬂ'ﬁlg\/\é]ﬁ:ﬁ@ng B dohicfute BE P BRLtimddBiAN Shahuss econd
beam spot 105 ar the state which the absorption coefficient is
i ncreased by® thﬂ%lerf gftleWrggeé‘tlnB%‘H‘r?l“haV| ng the second harnonic is kept by the

second | aser beam Havidng ihi@avﬁmg(baﬁﬁﬁigaithE@mgr heutefodrite peoc@isind bBfectt he
first |aser beand1 sttogg dﬁ rraegltﬂaqt glé ate where the absorption
coefficient TSI N&EEC 3866%'[1 Altop; el erPrB%’& ﬁ?)mtﬁ‘l“ t he second har nonic
is kept by the secHiin. daser 4doeam Hawiimg SHvevifiginbanmntial fovax@nifaairihg a

i rradi at n , even after the first | aser beam of the second
har noni c'(j%gt o%)ﬁg%imtﬁng%%%cr%adl ated, the nelted region in which the
absorption coefficient is i ncreased can be noved to one direction to some
extent by the scanning of the second | as8r beam and thus the crystal
grains growing toward the scanning direction 25 are formed. And in order to
keep the regi on where the absorption coefficient is increased during the
process of the scanning continuously, it is desirable that the first |aser
beam of the second harnonic is irradiated again to aid the energy. It is
appr opr| ate that t he scannl ng speed of the f| rst beam spot 106 and the
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are slided with the uniaxial robot for the X axis 108 to the direction
perpendi cul ar to the scanning direction by the uniaxial robot for the Y
axis 109. For exanple, the sem conductor filmis scanned to one direction
at the scanning speed of 50 cnmis by the uniaxial robot for the Y axis 109.
In FIG 3, the 5 scanning route of the first beam spot 106 and t he second
beam spot 105 is indicated by reference character Al. Then the first beam
spot 106 and the second beam spot 105 are slided to the direction
per pendi cul ar to THé Ziésamgrangng shewing the yiraqtere mh\tha psemisradistion japparatehot  f or
the X axi s LB&rdihp® &6 pRREMGnveatise of the first beam spot 106 and the
second beam spot g(? gyi%th uni axjal,  robot for the X axis 108 is indicated
act

by 10 reference c @ BRWIRE shewing the,sectiqngh view: of thi dpningey deves and
the second hemnfspedd #Dbihe 1B csinadRboh @%ﬁara@usdhﬁlfeclsr&ssaﬂt @apaaphi e to the

scanni ng.route Al m'&t .the uniaxial r OL for hE Y axis 109. This scanning
route of °the first BealhbsHEWRERORIRE thsshane ofiihe Beamsegidttilized in eilasgr cat ed
by ref er encénadidtioacipparatd? shovaxin, FIGIE ahd r st beam spot 106 and the second
beam spot 105 aregshi ded. t he direction perpendicular to the 15 scanni ng
route A2 by the nﬁ%% ?fédofé}%ia&%g'gwlﬁﬁg‘? rtB‘?ﬁ at%“a‘?ﬁt‘é’cefo'%‘? ?alsﬁ‘éb‘?é‘hnni ng
route of thend thestbsdrption ®pfficich@6 and t he second beam spot 105 by the

uni axi al robot for the X axis 108 is indicated by reference character B2 in
FIG 3. By repeating the scanning with the uniaxial robot for the Y axis 109
and t hel@ini axi al DEESLEDIPESGRIP

or the firstehas&meRERTUE be irradiated on the 20 whol e surface of the
processi ng r([)bj ec{'%m:‘eo4. Itans desirable that the length of the scanning

route B, B2... iJhpetmeiare of (the dangr dupdintiovaappasatue speomdingtto thhepwiedt h of

the maj or axiwenBbn ke lgﬁg@a,q&hlﬁgﬁ@mo}. 105. The regi on where the second
| aser beamis ir;ggi ated and the crystal (ilrai ns grow ng al ong t he scanning
q

direction is for tegence pumgral Q% denojesiagp yerlilasgr ospHlatas Brdea Nd5Yhidaser he
r eg! Io_nt Lher gfai oh@u@ﬂﬁW%&M@@H @?bthélaﬁé}aﬁ?iﬁgtof a%mnﬂﬂis l’eﬂﬁﬁbﬂlﬂneﬁm@ﬁ‘l?%_&;rﬂth\ﬁ%s& hi gh
mobi ity and on-cuprent can pect ed. However, in case tha e region
where such Q%E?t?re 1 %H"?%i’??id{‘ 8?‘?@?06“‘?@ a5d inghutes theqop-lmepsntical element to
seni conduct eonveit the Wineldngtheof lieamsermbeanptint ahé Ise@Md Lo, STRS highgi ONS.
O the | aser_beam na tj{ t he conditians where the high

r

asep beam nmay be ilrbr agi atth]gd una (
crystal | i ni €96 5s0n172 aRl DR the Seqond happote & pspiofi R detiseidhe sepras,
exanmpl e. Wefficidney scthamileg hiheeithrinoneet The Pegibscy it h&FE-a0d the pulscowitibe

crystalypze Lbois. diffiguli.to farmthe region.where the crys

grai ns %dr’e gsr gélv\n;wls tagpljt0 %ﬂg%%nﬁlﬁrﬁguscﬁn}bé’gﬁ%l& I%Oéllr%’t Lf8H§\1il§;e%.§haE8gtBP¥bﬁle§} above.
Mor eover, bypppasioeddy sgsedbutsdargaisnged headspitiator thiat gutpith pomgblpast 3006W, be
further enh t.~d - t nmet hods for the scanning
t he | aser b%ﬁ%ie?%%@%ﬁ%%&%ﬁ#gg%g%%égosgﬁemvi ng type nethod, where
the irradiation pHsistnoid Sat theenoralingar bptical ledcamant anayobe grovidddeinside the
substrat e ageshiiors I ' [ | | el SIRREESHAPVI NY
type net hod, S\/\he?e “?ﬁ’géflﬂ’ggﬁg%cg_ﬁ?{g %@gﬁgﬁﬁ?@g%ﬂgﬁﬁiﬁlgﬁgl on g%tél i on of
the | ase? bekmensmpybeprovift autside dircoselatoriapperaiintothe lases beam howing dbe

conmbi ned.  Skidameh@l Wake' Th%rféﬁhétstrﬁ&uﬁqi%@raﬁtdﬁmﬂf%%gﬂ fhe a};,iShILtH?ch{ goent

i nvention includes_ at cfﬁl?%}f two | aser beans of the tfirst”laser beam and

the second e snplash the, 3PEIBRtE oatrplh ok s lspsthf ) resanaipp s Mgt t ype

nmet hod whi cRedgdars aiiPnbfey (OEthe BiHes Bhnd Vit 18fRrishEctiRSas aHQWBMRAe thii8hd aser
to the present invention is no%c limted to

irradiation.a [ at cordin
this, it is“H%gC?%ﬁ’éﬁafﬁP@ﬂfwf w3V gndthy hamwonig capyhsdgnatieds 1 j bed above by
devi si ng0the opti aal theysdelineat roptioyl EREREL, thé drfstdll GMbseQohlMmbart BgticAPVi Ng

Control | ed, cPEURCA BT gt i o BTpCEMQpQ) ] Fbiedar Lol (LR, °

shown in t hiCEBOTH@EHLIBR M) M COBTIpCOEBO; )Y dKDP] (KB,P0,)! HKB;, endvd;pent

node, the r irradiat.in l.aser .beam and .t he ne

nmanuf actur?%ézt}gﬁsﬁé%”c%rn{ ﬁgltk(%rls 88?7?06‘5%3%‘:&% dt g ¥s aitsﬁgh At é@gﬂtéﬁévm onis
expl ai ned WKIIR, KBGSCLBA d¢rahellike e egthande cablersien bifeeenty fronbbk figlafentaed on a
substr 5 L A. A glass substrate such as a barium

bor osi ﬁ%at g’%f?ggés&g\g%hg{]}ﬁ%%% borosilicate glass or 20 the like, a quartz
substrate, an SUS substrate or the like can be given as the substrate 500.
Besi des, though the substrate conprising the plastic typically polyethilene
terepht hal ate (PET), polyethersulfone (PES), and pol yet hyl ene napht hal at e
(PEN) or acryl, synthetic-resin with flexibility such as acryl or the |ike
is inferior to the substrate above in ternms of the resistance against the
heat, it can be utilized provided that the 25 substrate can resist against
the heat generated in the manufacturing processes. The base film501 is

o, N g, . .




conprising the al kaline netal or al kaline-earth netal at all such as the
gl ass substrate, SUS substrate, or plastic substrate is used, it is
effective to provide the base filmfor the purpose of preventing the

di ffusion of the inpurities. Wen the diffusion of the inpurities, for
exanple fromthe quartz substrate, does not lead to such a problem the 5
base filmis not necessarily provided. Next, a sem conductor filmb502 is
formed on the base film501, The sem conductor film502 is forned 25 nmto
100 nm i n t hi ckneSice Hiedasst beany iszgnerplly gengrteship the horizeninbdiengtion she fnat

anor phous 5%&ﬁ%ﬂﬂ§é&faté@ﬂo@%@fﬁ@ér%@iﬂa@? 1608 éﬁéﬂt@%ﬂ%ﬁ% cclih %113912 and
SO may a pollé%ﬁ?%% | 1'i neg sem_ conductor. Not onl |co ut al so
[

the silicon ed Hs avaling dirgationise as knhave anl ﬂ%&lé ElﬂCI@ﬁé anglRxofs A1 con
ger mani um i Srouf 8, verii@l GaBaRAL I m ey cﬂbo&t}enaﬁm@n latirris' FetdhfiRr @le between

0.01 ato m . c% then the first laser beam and t he
second | ﬂﬁg’ﬁ?ﬁ’ﬂ’ﬁt ‘i?tir‘?* JF%&lé%ff Gamia ifl tseRyeling dreqtion 3o shanged is
crystalli zah‘amﬁomﬁfbyttheldnaaeli ahd [sdigthdibicd o BR{AR6GEIR: é@eétqmr dign@ig 9, t he
present inv nt|

n.this.e e first. lLaser beamis enitted
P oo VLE | Dkt it R ga0ge (T hof R wgrewﬁgy%op@%mm@t s
oscillati onthm&i@eoa’ndThdiMmmantﬁdRam&tpomfﬂmﬁn@Dlﬂs@béﬁﬁ? nnm, at a frequency

of 1 kHz, and has S 6 not.ed .t hat the f | aser
beamis pr ocessedh?ﬂ‘r&log’g 8’&0*1]1 CC§P ‘E}fé‘ f@Pﬁ s@aataﬁ'gta Pf‘?fw*?"r%tcy r’rS’@]am spot
f or med . h?e.lséﬁilffaeesaﬂfaStﬂhﬁeleselﬁ’a’conduct or film502 may become a rectangle
havi ng a Iength o} g:IPBE}Fé axi.s. a t he energy
density may beco i‘h@ggg c‘)r%ﬂgyhp %aggén?llgﬁa ﬂlggnb?%dl@ gn%uwaaturc '}dtrgoram t he
second | asepnhaHHekngsseofi% meualfdrrémwgsdua;ﬂmpqshm 28unpuivery Frdithef sutfhee
fundanment al op¢§récks@f dbjcctMos aﬂl‘% Iﬁﬁ PR has wheg%@ﬁmg dﬁ&gﬁﬁ%??tge
e second beam spot r e

t hrough the opt| cal system so th
surface of i lasehpeahdsassymed;ip hesthe apigal Asdso mengl ihe(gﬂaﬁgwég ting iof ghea

length ©§ 1PRnécoicive d%ﬂdﬂcaméh§ 105k 15MadP tdB Ripdiichlar Bftn Reci®Re plie SENST LY
may becone s first beam spot and the second beam spot

are irradiaf &irgt/ﬁvasﬁgg‘taglﬁ’gmgéﬁ 15 igiofheipoRessing oBigef We of t he

seni conductor fi |m&ﬂanaﬂdv@r@hﬁmmeds tmema%dle@éﬂ&twtﬁ%me&m a
conductor film502 is nelted by the

white arrOW| Fl G i nce the
first |aser®BEckEs9f fﬁ’ﬂ%’ﬂﬁtWgeief%?e?%%ﬂ%mwwtﬁm%%ﬁ%cmw to the
seni conduct procéssing BBj2cti @4 ederes then dprical daxises Uk tthe ?ﬂaﬁﬂﬂ o Afnet B tigCONd

i o 120 ePRaERRY oRBE I 5 S B Pl

seni conductﬁrstIas¢rrhea®2evlud16mcxdamdntm&reqingcesdmgmﬂmua4 grai ns which grow
continuously to tfg.s i re.faor form t he

si ngl e-crystal gr'tg.tfi?unsg?i %“gg&ﬁ?{r? h?i@m% P& égemﬁéf%l@gé? F(%ﬁwdf’ﬂehe

sem conductBIiOC&fﬂSlﬂgtOm?eﬂé)flt he crystal grain boundary is rarely seen at |east
0 the channel di SeRken :Bbrell 6D 14 AEARE o EWOLELYSGnAbP Sub 308E DoA™

may be |rradi ated in thé atno ereo |nact|ve as suc e gas,
ni t r ogetP or YiGelaserdbat ‘Bsﬁp%lz tigjused ﬁihéleriewg m&gﬁstoofﬂ@ Illetlgemnbmhdlmtt or

film by thembhgadimt de@(ﬁhcpfasér%afn Era%af‘f%rﬁ ‘i‘ﬁ%ﬂ?er%é@i‘%ﬁ? 9¢6 5 Qs t f ﬁ([ashﬁt‘?édmr €,

the variatign of the threshold # e variation nterface

state densit ‘l’gar?nt‘}@uﬁﬂﬁﬁ’ﬁés%]e@f %H@OAUS}Em W@bﬁbﬁllﬂhﬂmﬂgﬁwm t he
crystal lini ity &6t Wud SRBRAE 8ds 5 haylead BY: thand r‘reﬁttaﬁtdu@&uﬁhe thag&! beam

to the sem conduyctor film 502 aggdescrlbedaoe Next, as shown in FI G

4C, the senf® tigrode the sl f 3 ipdetermpipetiorts £ or aditigny ﬂ!ﬁﬁ@e‘éloum

seni corgluct off thé ioptiedh @ibet mtS@%naagatt M&hé 9t;ls‘itxdﬂ TESmef aﬁ?ﬂfrﬁf?ﬂ‘ﬁb‘ PrREssing
el enent typl cal If%@T are for usin the i sl and shaped sem conduct or

film 507 to°% fngrhe PRt Prﬁ‘PafEcttt}Fé rlagex Diepmecmitted fram jthes faseri i ng

film (not sbmvﬂatorﬂlﬂb@dﬂmgpﬁ&) aki§ tHepoTensde t@%e‘i&hﬁi%ﬂ@ﬂtﬁehﬁcld&t’t @ﬂe shaped
sem conductor fil i con

9. Sili.con , oxide, |ICO nitri
nitri de oxide or qtapﬁé’ft fa Ss@nédﬁt%yﬁéerna?nttﬁ 8%‘9‘?@%11’ tl 15t i | m
As for its ¢hangidurough lledenal i adinisGvhdiaed kote pﬁ)ossmtgt@mdngometthm or the

i noul at g Frnyoeptbel 18 ol s 112 BREYS e oien g FRe LB e

film Then a source region, a drain region, an LDD regi on or the like are
formed by adding the irrpurities whi ch im:)art



25 n-type or p-type conductivity to the island shaped sem conductor film
507 to 509 with using the gate el ectrode and the resist which is forned and
patterned as a mask. TFT can be thus forned through a series of these
processes. It is noted that the nmethod for manufacturing a sem conductor
device is not limted to the processes for manufacturing the TFT above
after formng the island shaped sem conductor film 30 By enpl oying the

sem conduct qr f|In1chstaII|zed by the nethod for irradiating the |aser

beam accor ditHhpre #idhspesitign ofiths Rasm wet efdhesecand lases beaper of TFT, a
variation of the motiTG Ly thetmmﬁoﬁm BYIRIBRIStent 19§h81ddtﬁéab%é.ﬁoco?1
g i TSt

on-current c he conditions for irradiatin |

| aser beam 3%‘?*?@&5‘832{}263‘7’3&?% aythe lanadtZnot limited to those shown in this
enbodi ment node. 3%e Emnomamtmdhmwﬂsma ﬁ@%qadlbemmreef@m% froma
YAG Iaseg th% th e ener 2 pul se, i1n_a

uts 4
oscillation no‘(%%ﬂ%? 0%!985 angleis gﬁ@"g\?g ] t'&%@?'faﬁﬁ?f thgtprecessing uency
of 1 kHz, anbjeba$dh ahungsthe wptitdd aads aﬂﬂis,ec&ﬂd 1R bdahibt THRS@EFecheR Y TRY be

emtted fro t.hat out put.s,5 i t he .energ
ml/ pul se, lger%s gi fnle%? rPl?%’ﬁgnW Cfii: ,a}/%fl‘l’,\ﬁfg a maflﬁlt%"aﬂr%ﬁi’ﬁ“éw{‘ésg’ 5 nm,
at a frequeﬁwn@ﬂemtplalnbiz and has a pulse width of 30 ns, for exanple. In

addition, the fir dfr YVO t hat
output s 3. 5 W vi ¢h° PRARERISEPABiG GaS T £8 R & dibler FF L0 mipitbae of
TEMbo, &9 tAd bmss wfﬂamm;mnd is 268nged) 25 aunawhyéqlmemhwsmffao&@flpkﬁgessaﬂgj has a
pul se width f %RQ the second | aser beam the
second Iase?%%gﬁttgfgg%elﬁntte frt%ér)ﬁe %egk%aser t hat out puts 500 W of
the fundamental wabes, the sseond fgam spet 105 withassize dfchmneNiOtl weh sdomed did:  YAG
| aser that eiétRodessizOfedMod. t he fundamental wave (1.064 um) is also used
as the second Iasglr eam reover, the process to crystallize utilizing
the nmetal with th Dadimentemads, ithg substialy op avhighithe ssatienndugtprefilm is

crystalls zafomdbs/altrél@edi as Gic POAEEInAD bjeJatemjm&@Jas w b pdriigel G bR ﬁbtdz nt
activity, ge ITB.I’]I Fer ru Fg% Pal | adi El"l n(Sn), ES

Cobal t (o), %tt i gﬁ’a fiyme‘%;BY?i(fﬁ%)‘uféﬁce % |ﬂ%f‘ealasswéﬁraﬁ% dor

cryst a: : i zi mginppielceﬁt}: hgbsitrite dv&sezlmdheﬁhmsbﬁndbﬁﬂlidﬁﬁ”ﬁﬁh ad F(ﬁﬁleﬂ he the glass )
crystallizi zin e _nmet e catal ytic act|V|ty, t he
crystal for %e&’&&.&%%%??‘%t a Ckneé? ggh ?'H:é* 1@&%&%% th ‘Etﬁo Hen s8ee M ay ¢ ¢
activity | eexdesnatite fuliu:tomlsnmgadmiﬂgehblaserﬂahﬁm rradi ation of the | aser beam

in the &ide near r P t he cr n is pronoted by
havi ng the cryst %gbslb iloﬁégﬁ%éu@% lﬁ'ﬁ ref SIEe T?ﬁ’é’h'c%/‘?tzda% d:')IE%Hq“Bﬁ“ t he

i rradi at i onpafllel plank 4s the secessingobjedtdi0g by chdaniprigimobadotnhi f0axid Y0F amim t he

si de of thegg f the surface of the sem conductor film
Conpared to tlﬁgﬁg{g}e&ﬁlﬁwxﬁlﬁggem conductor filmis 25 crystallized
only by the | aser!ti®asted this e egsotaf annenling tof sankieorstentoc Gifrd fotnord dviek thecan be
further enh@m@eﬂe apich he tfaﬁ&tﬁ'fl%ﬁ?stﬁ s 15%? ek %‘f%r&’% %Tﬁaﬁ&”}h%o SR E0"

after t Iasag beamis irradi ated can be su variation of the
char act#} i sttfadiatign of the laserheanm i s desirakle gt an mcﬂ?@@ﬁlﬁl‘%fhﬁﬂﬁ“ﬁﬂhmhmch i's

to be for rreshuaﬁésemwdauamrbfb@ BLRRL]IPE) %Héh &@%&% tP%@ 8.0 al so

suppr essed. hté Js noted that the laser beam na rra |n or der

to further Bis prrperdigulat o the, syrfaca fq bg irragiated @ﬁéﬁ!ﬂowdﬂl‘rg : W@gﬂr&!@l ytic
activity i SoﬁdC@drthOsiHEIQ)fslﬁﬁl Iﬁﬁﬂchéﬁﬁloéssﬁmh@ an o éhaB@a(;feﬂ!le'lec? Gh 10

pronot e t he ¢l staII ti.on ng process nay bhe omt

Speci fical I'{f aéﬁl%rr E\edﬂe‘l%tye gﬁne‘ﬁta Igngth of the longen sdq er @@tshwqf yidet he

| aser 3am insluiled anlithé dnkiant tpignes and c-angyicl ﬂﬁclideksﬂbf RRd %@E‘stﬁfa WaknhRat i ng
process in or hi s epbaodi nent node

o nhance the.cr
shows an exam 5’*’“&8?’& ]t%‘f‘u %r%lf’h‘ggmpd? ﬁ%?‘?daﬁltg? ?‘KTE?CF ke be é&"’é‘l‘at%a@ §#cl osed
in the pr esdrusmgrwplmtalmmof lnsrarrh&hmy,etﬁe ieqealit heddsitd Be shiisfise Mithoaghest @r film

but th t | d t t te th i
doped 1t rect B o Pl Gt 10k hoiad B eordet ey 2 1

seni conduct datertiéndiddey ammchientpld wdiem dlenmamf(ﬂcthm t:Bert hrani Et;ﬁgjﬁeﬁ&@% fher CUi t's
and th e i SQ c: al | when accor di ng
to the%gfe?g%?&ﬂw%%t?g%éﬁgﬁé%gﬁ egg{m%f] W’gﬁgﬁps} a& ‘?r “tHe pi xel
portions in the liquid crystal display device, in the | i ght em tting device
having the light emtting elenment, typildally the organic light emtting

el ement, 10 equi pped in each pixel, and in the sem conductor display device
such as DMD (Digital Mcromrror Device), PDP (Plasma Display Panel), FED
(Field Emi ssion Display) or the like, it can be suppressed that the |ateral
fringe appears in the pixel portion due to the variation of the energy

di stribution of the |aser beamirradi ated. 15 [ Enbodi nent]

UJLJ.




An enbodi nent in which the present invention is applied is explained as
follows. [Enbodinent 1] 20 This enbodi nent shows one exanple of the | aser
irradi ati on apparatus applying the present invention. FIG5 shows a
structure of the laser irradiation apparatus in this enbodinent. In this
enbodi nent, a first pul sed | aser beam having a wavel ength of visible |ight
or a shorter wavel ength than that of visible is emtted froma |aser
oscillator 1520. And 25 second CW/I| aser beans are emtted fromtwo | aser
osci |l ators 15B6idsacpt 2a@agle of “ PR} # ispesstlaiornerform usifoimirradiation of the lassed as

the laser o0s@ehhakfhiout53RrehbCBr faHdRtstiShdahe ﬁ%ﬂﬁﬁ%ﬁr@& of %heoaibs&a@%ﬁl‘?
with a pul Seféﬁ%‘tf‘g of 30 ns approximately, th IS ay t l'aser

oscillators o Topy petace R thet ﬁ“ﬂ?ﬁ“atfP n Taﬁcﬁbw‘biheﬂﬂolsf?o@?ﬂdfﬂﬁb
| aser osci | | absuifin Eﬁﬂa adfﬁhcﬂ&%d@wfﬂ{é\ﬁlﬂsﬁﬁ@fiﬁ V\’fm%btot% @&Bstréﬁ #oMly has
respectlvgly gg ter thef'[}y'it ‘gs%: beamemtted fromthe | aser
osci | | at of 1276TLIvE daqex drqugd dyos ppda fargsr salcylated valugdhan the angls caleulpledin i s
i ggged ijnjc 0 _raemr?@t:l Ivgth, thelﬂﬁetqa‘ah@e‘ib obfa:ﬂetiﬁgl@dn if(h@;‘_/glﬁgmﬂ?l?ﬂ PPtid t@@ﬂgm{ﬁ%&l{ em
and is itradiated to the, processing  objec is note at in
B 15u85 B4 58 e e

this enbodi ndH¥ X RfFe e lpscs be Supfaceshas) enstgy atisavAlskat ol ded
bet ween t he Isleein the tunigitedinal dilﬁétfbnahdeémmeriiltéﬂfﬁbnckﬁﬁ%zﬂ?latsniaﬂenﬁdbﬂbé@{ 1521

what ever _can Senaan sids Bhe s alte ARUBRAR oot iR Mt FER A i GigpeRto °
el lipticdl iobwinithe cffoctofratiemsiting the inesferenpot ']fﬂlﬂaﬁlemﬁf is apyglie aobghrifzke t he
energy distr 'fﬁ tlésgpbeaﬂq%ry]ﬁe Q%Hﬁigg QJ% tﬁﬁh?fs (%&gr k) 1t b%ﬁ%ﬁhﬁ%égt;s?d from

the | aser oscl Iators 1 areri fci dert eam expa %1508
and 1560 respeecimpquafity. Howeners asfos ﬂmﬁcmnlaseshm dosexpiple, a&rlxisdéﬁlsrdm)
obscure the 3&eans Left%&ﬁelpesﬁaﬁ & MoNcasdh %Wﬁ?nthyiﬁei %8'%

1500 and t he _beam exg der 1508, and between”t aser o ator and
the beam expdigeplitys ré%%féf‘é’tl}"?/%‘lly‘”hﬁmhetsﬁbﬂ@m}ﬁ ﬁéﬂ@a@ﬂétorﬂm lappsbeamari | y

provi ded15And t hr oggherhfie a%mxm@eﬁésisléﬁ@ 288 bofY 1488 veiny Sh@LNRE Of
t he second lgﬁuqaser eam s i n¢i dent g t he beam expanders can be
suppr essed anPRCEGUMRTOH' Oﬁeh‘éa abpg ]sé{':lfﬂr ahio g gprendaser heam gEer
beam gan biSMebgﬁdlgaggoﬂw ﬁeaﬂlgﬂtﬁaaaﬁg léﬁ@@ﬂﬁsﬁ@yi&%aﬁdaﬁ ruilaepdaﬁ?mg g
expander s n i nde the cylindrjca ens an
152I so t hat %%@%%PY%%%H éméfmbﬂ Hg@‘e?hg%?g Xrexingeed dens Heb #8gul ar

gl | i Et i cal odlsp}:)anehm tgé\pekpeﬂitﬁcmmtcﬁftdﬁ@h 0ahe ﬁlﬁgﬂ:ﬁt plageso Magﬁvaﬁ@aﬁgﬂé bected
t he ror tivel re i.nci dent into
I gns 151 6 Th(}beil %bgzl r%gpnt lYeg%grtﬁ%B% @}a&%ﬂ é%ﬁ’&&“&?)ceég Pf‘l?e’ff’gqﬁo‘?%ccf F‘&‘Qar
t hrough t he lnshslinsthe mindr ass of thadicamespot. o Th Bachps cmsﬂierigtedbqeﬁctt dekShét i n-
t he | i | d |
e used as aopah eRInE BRTBE S5dos e i RS TROATRE) spBoinaianidhe ' $a11
provi ded t haseaond btasmspas 485 hes Esltmgb qfhé%é&m&ppoknmaﬁlp rect angul ar,
el liptical, or |ingaiqqiddn §thi ﬁrefé?mgrl{g?ﬁlte’fugth% {I})éarn? Encﬂ‘ﬁ]%%%%ﬂg HsifoR) | cal
S ea e

system 1524 correspond to'the tica stem fiIrs aser

beam Or? he a@t&?@fﬂﬁdn@TEMuems»éaﬁmml@mde}@tmmBﬁommbm fesoragdri nbirdascal
| ens 1509; 16@@1\%%&&1&6 sHcE ftHé 12584 Hean] 26 tﬁ@@aﬁs%mn%g}% iRGibRRbL GRd jgystem

dealing with the second | aser beans. Wth these two I cal systens, the
first beam spERErPBHIRIAdESingihe 1ﬁ$¢§?@d§§ﬁaﬁ’é§m®ﬁs&fh@8®w f)étbe bedm spd.

processi ng obj ect ﬂaﬁibﬁtﬁéﬁbgt%wm&ﬁ@é@nﬁe&{d&ﬁfﬁﬁﬂls%nh&ﬁs%%@daghé aser
beans on the surface of @g proc¢essi ng object 1514 can be overl appe FIG 7

shows an exaRPICESSHE abjret 104, hrsiligon oxpaitrides formed 200 Rryadhickisss onord sided i n
the | ase30i r bhdicailasbubipes Rivis: 5*&51&1&13!55“01:0@ m 4 4ol Sendrphb®f SEQACE-SIP

2:13‘35?7215701”1 m s fortaed 93 i ttﬁl%kr];elsg (S)ltl it as ¢ ssenglgon%ggto; g{rrei‘ rw?trl]lcaeplgslinnfc%l])s o7t
method.  In addition, in order to improve resistance of the semiconductor film against
the laser beam, the thermal annealing is performed on the amorphous silicon film at the
temperature of 500°C for an hour. In addition to the thermal annealing, the
35  crystallization of the semiconductor film utilizing the metal with the catalytic actiivity
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correspond to the second beam spots respectively. In FIG 7, the beam spots
1571 and 1572 are overl apped partially one another so that the nmjor axis

t hereof neet. And the first beam spot 1570 is overl apped so as to cover

t hese second beam spots 1571 and 1572 conpletely. 35 In this enbodi nent,
the I ength Lx1570 of the mnor axis of the first beam spot 20 1570 is set
to 400 Lt m the length LY1570 the najor axis is set to 110 mm and the
energy density is set to 25 MNcnR. Wen this value is calculated into the
ener gy densimay Yseperigrped- s dn betocases) amoptinourh owlitiay mrigadistizgpplspbicands | n
addi tion, thgnb&eadAmk- X1571 of the m nor axis of the second beam spot 1571 .
is set to 200 a m the length 5 Lyl571 of the major axis is set to 60 nm
and the energy deddidtthe pecoadbeqp spot11051is spamned-gp thropivsessingtabisct Edrgfthe Lx 1572

of the m norsyBetiate ®fer WIEHSHE ABAIDRARGIAM i%%ggné.cﬁ i® ¥e &ifchOP of the'ThinbPe
| engt h Lng%;Sof tehe ma({ or axis is set to 60 nm “and the energy density is
Pl @fsh

) 60 .
set to 0 e 5660 bears gra5 485 by dhe wynsial rolpt forthg Yia%in 109 ¢ Hyyetheypped
for 20 nm onmtpunof beth (B ldsBPéscliifor 101GhA 190 atd@aCMAILRRAR thd leBificaivrS Of
t he second a{t? 10 spots %571 and 1572 g@% Lgeggﬁr{rg 100 mm _As descri bed
above, by s 8§F%“ﬁ'§%f f BFOSFISEmE Qe AL the 3B Spyr {P0rand thessspre | aser
beamb theI re:giugrspmesmdmmﬂeﬂrrahtiwmto}th@smwﬁﬂhé gﬁ)@éssb@ﬁiﬁjdcﬁl(}l\!e” apped
can be enlarged, and_the proport.ion egi,on in ' the grystalljnity is
| ow anong t he reglgé)Il gﬁe%@“ﬁ%ewneé%etge bﬁz‘é%bie%ml F?cﬁdh@é]e‘ﬁi L aé B’ec‘i‘%as’ed.
15 Mor edVer seimniondictorditinodeltsptite abvaplicasmetfioctni bf the esgomthercos@dhé sechiid adi at e
two of the pracessin bj ect Ut .t he sent
i nvention i zﬁﬁ%@f *)%lifgngpet%gégfcﬁ%%?égbﬁ& t reéeggrgr g’nt%? ]éegtl)(fﬂ ¥ lgf’ gﬁsc%ﬁg‘{tﬁﬁger
beams may bd moe# Fsnmheormspaniing tosthe hganexid of dbklis¢dood beathespbt 183 ahdiser

beam may al | [ . | Aas . .
irradiati on%gtﬁgén%gir{g%g?%?_t eigdﬁ%%tfe@é%hggm&%j ngsttg%gﬁgﬁs ?J S Q’%ﬁtﬂlé%%%mo% t he
stage 1515 wWisetiongueformeshin apacked stefed ed by the three uniaxial robots |516,

1517 and51518. Sp@Cisfiotcd this inl A8 r8fidd Whtr1Be $HY B! R0 4
hori zont al g)l ane by the uni axi al rréolbot 15166f o§l ~ ax%jﬁtl 1I9ﬁ aggégl{gegg?dthe

stage 1515 C5#M™SROLHIY atf qvsrlappedythe state vehiehotbe absorption geeffisisnt isdpareasedbune by

t he uni.axi althd bOlastShéah Havingethe s800nd - habHbiB 8S Ife%teb ltescebAd asdolaant an be
noved in the Y. a |sf?g%j;$ctlon in the horizontal 2 p){ane by the uni axi al

robot 1518 fB¥RE ental yge. sThesefpisnesn aftghthe dirstilassr eaiystopped o b i s

co [u r 3 N edI blyadi:fted, ?Mtditalwlﬁ_fmeS_Bdoﬁﬁ%oﬁ%éﬂﬁ@ieﬁﬁi& %?cra_dﬂ@c}j B%Mfétfﬁrét lﬂ{eﬁbéﬁﬁl

ext endi Q Q scanni. rection can be formed by scanni e

obj cct 28 bd ePetrduRianE itk bl Bl ssiingifttn Booe SAfISE w ottt Sate t he

| i near beamtlsppas ieadietedi megyt.! GHgréforet lreerdiaftec theofirsdfladen eheXmaud the Jdeénd
scanni ng sp t0. .10 mi s, t.o 2000 for exanple,. .

“preferably %g‘gn%'?ﬁ g&gfpgﬁ‘i%gg}n%a&d?gﬁtm%g St W@%@BW?%C%@WHF ng

speed depends ingreasddecarobel mdvesd so sme Wimstidoh®s $due kxtesisby thet fvansiagiof abeluct or

film the J iKe. . Sl - Cf rains growmng to

t he scanni %E%Fl?g%:sf f%%agig%ﬁhbtg& f t(l}g%gta? %ﬁgﬁpé@égﬁngsttoérﬁé I ﬁ%fi%mrge(gfegﬁ&f hat

ext endsZal ontp fareed.cafnd riy alerciot kesp thavegign avhwiralthe alfsot@dnnenetiidiont s dt h of

the 35 regi ﬁl{éeﬂ] I i I t &@Q@i i ion
are paved i?%é%ggﬁ{@%l Ieggéétcgérr%%@grspa gllgq%ﬁgi}%mttuﬁlgt Hgsr gsta Fiq%é %ﬁﬁ; by
the CW | asedaspiekeamidey secors! hasmonis ivitadiated ggain dmmiddbecnergy. i s noted that the

moni tor 1512 wi t hytigepploptifeaffant %ﬁn#%g%{gp&eaﬁswmq%p‘%géhqed in

order to control the exact position o | ect to be processe 514 as
shown in t hit<oafHerm seaitl05 icheiwesnasrerabom/yred sevierd humdsedsfem/peang ihgisithe n t he
l'i ght eBdtt isQeni@\psed is & t®FGchfs. t he sem conduct or devi ces manufactured
with the | aser i r&gdi ﬁ&oS ﬁg‘gar atus according to 10 the present invention,
i s expl ai ned wit hNeFigtaG § shevsthe scanpigg doyte o, the dirst; keamosnes 06 ng the
substrate Gggfglzldﬁﬁﬁn%pbﬁmﬂ%ﬁﬂ?fsu@ﬁ@%gf &efﬁédﬁﬁﬁng)ﬂll)j%&e]d?lgsﬁé g%slgrﬂlﬁqgel- The
transi stor as an activ er , a_gate el'ectrode , and a gate
i nsul ati ng PP %ﬁ4€%1sﬁﬁ‘ﬁ%tag§8%@g§]? ﬁ%‘f%ﬂ%@? semjeqndgefoniian dhatie gat e
el ectrode 6@5processing object 104, after the scanning to one direction is performed with a

33  uniaxial robot for the Y axis 109, the first beam spot 106 and the second beam spot 105
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15 A poly-crystalline sem conductor filmcrystallized with the | aser

irradi ati on apparatus according to the present invention is enployed for
the active layer 6003. It is noted that not only silicon but also silicon
germani um may be used for the active layer. In case of using silicon
germanium it is preferable that the concentration of germaniumis between
0.01 atomc% and 4.5 atomc% In addition, silicon added 20 carbon nitride

may be al so used. Mreover, silicon oxide, silicon nitride, or silicon
oxyni tride aearslided with theasmniatial rdmtéontheﬁlaatsm@@tdtmermreampetmnémuiatmm t he
filmwhere these filmwhere SiNis

| ami nat ed on SI OF %I%Cﬁ(gm){}g%gﬁgamgﬁ?e gate |nsu t9| ng filmFurthernore, an
el enent sel ect ed fpbﬁ?megﬁﬁﬁe%@muﬁoifr@ﬂbﬂs Feanntd) tarjone Mbirectipn ap3hand Cu,
or an al | oy s@infilpespesdbs 50 GRALID tlfcoﬁtﬁéiél'r%ottﬂ?ttf‘é ?rtattt @bo‘ﬁ?ﬁi’é 3, ke MR N

conponent can be used as the gate electrode . Moreover

sem condtict é?mqgrt?“t?%ﬂ%?aflfﬁﬁpeampﬁﬁpﬁ/ Qﬁr%@tth? Se§Plll4 begn sriof W isiiedicated byided
i npurities sﬁsﬂan@@cmmﬁamr usriRh thedBrst been SFHR 106 aH Rt scO Rk Bl Yo he

conductive fil (fl |$Ie-la er structure but also the conductjve film of
a | am nat ed®% aiT’élF 49 thec I?E‘;BO‘E:B%‘@F? Y 1 the seampingyowe AhPethe wanngdbye used
asf the gat euﬂilamt mbdef(ﬁlﬁﬁ)ééx dxill H{gdl terglzggca Ibﬁtﬁrb‘fltt&t Bt DAY sob lleﬁ)uﬁt{ ed by
a first interlayer,insul ati il,m on ch, a_seco i.nt ey, ayer

i nsul ati ng ?h f“ﬁ% %&P%t ﬂ% {336 ﬂ?%t“é‘?’f‘%‘y@ﬂ?h’édt‘%ﬁ qﬂﬁrﬁ’ tedr Ry

| ami nat &4l i mfmedeerchaﬂﬁa&:rfﬁlrmt}?lt}m erNextethe ififst beaxh ispor ]f06|aﬂiH6HH)§ecﬂiﬁybdaﬁ1 formed
|naS|ngIe | am nat e ayer stru silico

oxi de, sili c'%)(ﬂ)ﬁﬁé rlgw%S%Ig?t R O&RO%QQ&JE?%/C&%‘“&# f{Hl%t I“étg’rﬁ? ’ﬁgt hod
or a sputterdhey fwethho‘d ax52109, As'l"lmms:asmugrrdutn nifethé diyﬂrbcamssdoaﬂon_gmﬂltht_m 6007,
an organi ¢ g&egha bteérh"@po@’f'oﬂ g%g@%u gb%gg%tea%é %rLEtLr’T}\ZanNF{tsthetatﬁ{'sn film

that conprises Si- I'S made Trom nateri al
sel ected fr &PRLtINE 3911 M&@@ﬁ@dglmupsmb 103 #re sliflecbtoj the disention iparpehdisulamtp dlk nent
non- phowse@anmng%aem tbycmb%ld'bﬁ?ilhe Thxial %ot%bt'%a*at& xaﬁn@aﬂd tﬂle%caﬂlﬂﬂ%

I'n | ement

the material causi ng r onot terioration o emtt
such as noi 5QUiF ef thg @ﬁm’aﬁﬁpttllqé apd the seemddcar spet 103dyd mmaxmlsrab@ttfphg

films is useg XSaxﬁsh@OS i fnfaldaféﬂeﬁyl ?eYé%éndeftﬁwa@tet m i|°n' FI8, @00% r ﬁéﬁﬁﬁ?rthéé e' ]E : fn
| i

referable to use a rbon. nitrid ' a sil |co

1? ormed with$ W@H’B’k? EHZ‘-F:'E] ng"nrgdthﬁr %’H%W?%E“h‘mmﬁﬁalﬁp@téﬂf theet¥ihice
nurrer al 601@081an©td%g the sedod dasef OEOH DRGRe AEbIBisel bR Lard 8O rRBatd on the -

el ectro%(?l ent %&j{éfl and r ef&‘i 1&)2 nuneral 6012 denotes a cat hode. One
of the angvg q OGS 9 nsi stor that controls the current
depl i ed to a I | ghttis desirablie migat elicclomyth oﬁﬂﬂ:&cz&mﬂtgtlhlﬁreﬂbly Hzt..ii§be;€]\ﬂ&:ﬁ¢!3ﬁ1ﬁﬁ

i rect or s ro rcuit elements to, the |i

emtti né el enen %%h%é&p 3&& i%&%’t‘g C‘Bﬂ?r S P %f’eceeff'ieﬂﬁh?%%-

si ngl e- 1| ayer st r utheiregiaf whee themwmdsladea}aeam@s ireadiaed m&tﬁd-drmrgrﬁhg ucture

of plural s 01 f ormed on
the third i %}’ ﬁ%&lggglmr??ﬁ%&tﬁé:&%cﬂ& 008 n "SI}thég“ %ygg@ii"ﬁ eéﬁrfn i's
forned &3 bafihﬁiléhe gionubéroef iarenttﬂweﬂhs racbhameérfdmyeg ragrmufoatIiFﬂ"gvényIInthO%
oo iy bt S0 SR BRORIEALeod N HAY ABP S ciof Hafule b Spa S
barrier 20 diffusion ut_an 1 norgani ¢ insulatin nsulating film
that conpri S&sllept chpscterisiictia potaisgessity existsrin tlmqmmndm filmpthetlaser braer i al
selected fr t Q%R t BYm rgani c
resin film g{%fhﬁgiﬂgn operﬁ“gﬁgﬁ&{s ??ﬂhé Iléﬁﬁm no%@ﬁﬁa&ﬁégﬁg&ﬁ%@f or med
by over | appPARlitians watEdbe Bisherystallinit! is netcbtaimdsbantsing e scapoing spevd, t he
cat hode3®01 for@y@hpleh e WiRE Mhd a P sped®isA0tto® MASHE Ui 81 chb hérbrgggrl‘ﬁz{:cf s

formed over the.o nc resin filme6014 and the cat hode 6
the third i B¥ef Fsaf{} trt% frey tha gegion whergdhe crysal mnmawmewnut% thefeanning

transmt t hﬁlrémibﬁrdoahnﬁ‘(ﬁtd@' 1) deRriBEP DGR, dﬁ(ﬁ%@’i by Gitr&kink e | deQiting
emtting eIeme has%&lsture and om\% for exampie a DLC film

car bon ni trFQFS Y, SRrppghipnt canhe; tatheric dthe like formed by the RF

sputtering met hOdItI1§n¢tS@d1aﬁﬁleidtﬁc Bﬁn@ﬁ&ﬁioﬂﬁfdr(iﬁb idahﬂﬂ@ﬁiéﬁaset Beaasldi AN, it
i's de5|§§ble&lhat t he end of theoen| 5|ntc§ anj c rﬁ]@nfllm
6014 are nald™s fiagaliop SYRam siexpe t rethe drsdiatpmnosiion At the sk nt

| ayer 6011 fornmed so as to partlaIIy overlap on the organic resin film 6014
does not have the end thereof bored. Tolde nore specific, it is desirable
that the radius of curvature of 35 the curve |ine drawn by t he sectional
surface of the organic resin film6014 in the 23 openi ng 6015 is between
0.2 amand 2t t m Wth the above structure, the coverage of the

el ectrol um nescent |ayer and the cathode that are formed | ater can be
enhanced and ther eby |t can. be pr event ed that the anode 6010 and the
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the region that is exposed is not renoved. In the present invention, the
organic resin filmof the negative type can be al so used. Moreover, the
organic resin filme6014 may be forned with the photosensitive polyin de.
When the organic resin filme6014 is formed of the acrylic of the negative
type, the sectional surface of the end of the 15 opening 6015 shapes like a
letter of S. Here, it is desirable that the radius of the curvature in the
upper end and the lower end are 0.2 ,u mto 2 LL m A transparent

conducti ve bﬁﬁmnltmvtfbwﬂldedhfa@bsm@c an debeprocssing Nbjeciois| fixel TOAndther ialtho t he
transparent xi de
(Zn0) for /ﬁ?%ﬁ%lh y erti?(ladcpus feCtPe g@giéﬁgi O@?‘% %@Jesr@aléﬁgag%hgpgéﬁgoe 6010.
The 20 cat h<9 fihedasep beamn ihBxedsr Eherel onpenase fepe Whsathesatypes ale gormbineded t hat

the work fursetde@trblat tltrﬁa% r CaF,
MyAg, Al li and_ t er ke ar e ?Pg%gtr{@géé%@é rﬁr)atlhg\ﬁﬁes{?}R m%?gplr{lgtuei ttr%é:?#tgt FIG 6

i ndi cat e$ t H&° éﬂtsrtr‘aqamse ithe st bager rampandythe proopd dpser Rasim Feis lappyRpriateria t i ng
el enent is iefmplsitaé Gfedt fndviv §he fiefod SHRETE EalsinfIB) Ghe SRRV §temttﬁ€mg§t

structure i whrchthe beamrs irradiated to_ the Qpposite srde of th
substrate alt la5&fc Yradiation appetagls, aqeprdinecio ghe present inyrafien ds n9002 and
t he anode Gﬁixﬁtcdfto trhis, i iig hbt Bi‘ﬂpdsﬁlbl&goednq:i@hny sné€ ef geescbi@&d bb&vePyesent

i nvention | not p% 0 structure and, i o S not, ad to ﬁ

probl ens ev lflf’gtﬂr?e %rﬁé’?gt“m OB %Y “t‘ﬁé’“?i’a'? (5‘10"6‘?% ifgetion ght

emttinfOel emrttcamsspctcmlaae:tedhekameomiacmﬁhﬁmlteh&m&atldsmde is formed on the
30th|rd|nterlay ng film vuth N T|N A helrk
s' B I, bR e . g et 0 % 0B ¢ 1o

noted that after e Shown
encl ose vvithmbh@mpatsmodfatr on film (I am nated film uI travi oI et cured resin
filmor the like) or transparent cover menber which is highly airtight and
har dl y produce gas. The reliability of the OLED is enhanced when the inside
of the covelEnbodimeniModB2lsati sfied with the i nactive at mosphere or the

hydr oscppi c at erhatmg &ﬁhbdiﬁieﬁf(hm%e, the'metfod £ gg&ﬁm&%g %slas@f Lgﬁg%ﬂd \ef, the

cover nenber. is noted that | um nous vice | escri as an
exanpl e of t’t’féh@efﬂt BN YAE umleegiucmflcwreace@mgdﬂ thecrerenigisyengien is

manuf act ureexlkmngmltmdquAagqgr ding to the present invention is not
limted to this. }E:; V\I’-k)A 1?CLAII\/EDIS 1. Alaser irradiation
appar at us conpr i sF0f 3lls3 base Bilig PO i tosmed gr 8 sulsirater200;as ghawn I BIG. dY sed
| aser beam haglasggul&mweblﬁﬁtgi Bar@ifm Bﬁﬂo@ﬂﬁcﬁ@ gabmﬁratmﬂﬁu@%lﬁil‘sﬂféme %las%] 6r the g
process g ct is : controlli a shape an
DroCes SRS BB GRS o kel S S0 TRk At BT AARLLL 1E SoS
500. Besides, though the substrate comprising the plastic typically polyethilenc
terephthalate (PET), polyethersulfone (PES), and polyethylene naphthalate (PEN) or
acryl. synthetic-resin with flexibility such as acryl or the like is inferior to the substrate
above in terms of the resistance against the heat, it can be utilized provided that the

}=
!

25  substrate can resist against the heat generated in the manufacturing processes.
The base film 501 is provided in order to prevent that alkaline-carth metal or
- alkaline metal such as Na comprised in the substrate 500 diffuses to the semiconductor
film to have an adverse affect on a characteristic of a semiconductor element.
-Therefore, the base film 501 is formed of an insulating film such as silicon oxide,
30  silicon nitride, silicon nitride oxide or the like which can prevent diffusion of alkaline
metal or alkaline-earth metal to the semiconductor film. In this embodiment mode,
silicon nitride oxide film js formed 10 nm to 400 nm in thickness (préferably 50 nm to

300 nm in thickness) by a plasma CVD method.

It is noted that the base film 501 may be formed in a single-layer structure or a
35  laminated-layer structure of plural insulating films. In addition, when the substrate
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a second | aser oscillator generating a second continuous wave | aser beam
means for controlling a shape and a position of a beam spot of the second
| aser 10 beamto overlap with the beam spot of the first |aser beam and
means for controlling a relative position of the beam spot of the first

| aser beam and the beam spot of the second | aser beamto the processing
object. 2. Alaser irradiation apparatus according to claim11, 15 wherein
the first |aser beam has a wavel ength of second harnmonic. 3. A |aser

i rradi ati on cappEsiag the akdimeaiety aralkaling-rarth meabatlhsuches decglad shisstate, beam

has a wavel eJU.:ﬁ ﬁlb@ti"até \A%?a@ﬁ@élﬂs seusc@qt # eff tv@%@ b{tdvfcfeemc% Bisk (ﬁﬂgﬂﬁﬁé atus

according to claim1 arein ih eam ’Spot 0 irst laser beamis
el i ptical , PUROSE 0§ HTatenting the ﬁ@&ﬁswﬂ&)f '}hella%rﬁlﬁsr r Ahen thendifipgion af (be

accor ding  t Gmpli@idd) for cREmMB SR ﬂletdaﬁr@mae%e@hmtﬂaﬁ ReGend phebigh, heam i s
el lipti cg d)agqcél%gul ar, or I | near : l'aser i1rradiation apparatus
t

accordin Ot Pecessarily Prgvd Efdrrst I aser oscillator is selected from

the group consi st |N¢Qt0¢'{ s@:ﬁmﬁﬁd@&bxl AR 5023is Kforhna® & kﬁnb%écﬁl'ﬁ?rSOhaS%e a G2
laser, a YAG | ase fﬁ | aser, ?éYVO4 a YLF ser, a YA103 | aser,

|
a gl ass | as&PMCQNYeRF is tormied 23R q i@SP‘Hs‘BrthldéPeﬁ refgrabli 0 der | a
copper vapors0l magr It amdloa:dgthhd ai apirphons Qieml&)nd&ctbxa&ﬁ@ be EmPiogtd @B the

t 1, 35 t d | | |
ol eet ed 1 ofMROgIS . S rpab baly-Seeiatiap Fdapaidsn, Nobemy he o
| aser, d0YAGilicasdrut aho‘fﬁh)ﬁhtcasgannamuiﬁ\@ﬁ Heased as ﬂlc\ﬁeﬁndxﬁlﬂﬁftor awihGBe | aser,
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A | aser irradr ation aratys’ accorarigie
obj ect conprﬂ-&l@olam%m@tf#éa@nm% ng a thi ckness of "d" which is transparent

to the first |asenhg i ErsfRsdr Al RO HcEnd %aserlb ax%faré El?adga{tédstto tht?ser

beamto a surface of the processing object satisfies an I nequa
| ~arctan (WepRigpndystay fim; 803 oy rrapstallizagion ewgthhtlr@o laser arrn@ptmn appzs.ratus a
m nor axs Qtcdiflifg REARPARE: ifentihe first laser beam
In this embodiment mode, the first laser beam is emitted from YLF laser that
outputs 6 W, with the energy of 6 mJ/pulse, in a oscillation mode of TEMy, of the
second harmonic (527 nm), at a frequency of 1 kHz, and has a pulse width of 60 ns. It
is noted that the first laser beam is processed through the optical system so that the first
20 beam spot formed on the surface of the semiconductor film 502 may become a
rectangle having a length of 200 /£ m in minor axis, 3 mm in major axis and the energy
density may become 1000 mJ/cm®.
In addition, in this embodiment mode, the second laser beam is emitted from
YAG laser that outputs 2 kW of the fundamental wave (1.064 2m). The second laser
25  beam is processed through the optical system so that the second beam spot formed on
~the surface of the semiconductor film 502 may become a rectangle having a length of
100 #m in minor axis, 3 mm in major axis and the energy density may become 0.7
MW/cm2%
Then, the first beam spot and the second beam spot are irradiated so as to be
30  overlapped on the surface of the semiconductor film 502 and are scanned to the
direction indicated by a white arrow in FIG. 4B.  Since the semiconductor film 502 is
melted by the first laser beam, the absorption coefficient of the fundamental wave to
the semiconductor film 502 increases and as a result the energy of the second laser
beam is easily absorbed in the semiconductor film 502. And the region which is
35  melted by the irradiation of the second laser beam moves in the semiconductor film 502,
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9. Alaser irradiation apparatus according to claim1, wherein: the
processi ng object conprises a substrate having a thickness of "d" which is
15 transparent to the second | aser beam and an incident angle " ~ 2" of
the second | aser beamto a surface of the processing object satisfies an

i nequality of ~2>arctan (W2/2d) when W2 is defined as a |l ength of a major
axis or a mnor axis of the beamspot of the second |aser beam 20 10. A

| aser irradiation apparatus conprising: a first |aser oscillator generating
a first pul fad thadesr thbé&?ﬁ&i@ﬂhﬁgwéioh@QW@ogﬁﬂuouSly\m3hebi;c[arj_1ihgIdircciionaars ho(rj ter
wavel ength t t h b s fd:eqd 1 . and a
posi 1 on of o Bkl B iitge bRe) iREERehdlhe GRELS e sLfind 005

osci |l ator dkhesmacensycier fikmovhere hetaryatal gsaindeundaay é ratady sqenraé dewst ingthe

control I'i ng chaslRbdieeclib ofTPP84d blRREd @ beam spot of the second | aser beam
to overl gp with the beam spot of the first |aser beam and neans for

control | Png a rel 295evepdls laserbeam mpp by izadiatgsbin the atnsphare of thedrastivheam

and the beargaspath @ nbble SACAMDERSLThDEREN 1By AoeOMES hd SouRRh&Etor RP 11. A
| aser irradirggtlon a‘ﬁar t%ggaﬁﬁgtdi ng. to cl a]i@ym g, g\a/herei n tu%e first Paser
se€¢o

beam has a WEVHEPB ncof 1the laserybeam ; eang e abyrpressgshar at us

accor di ng t uethainor a,the35ax\m$nleﬂfnhé hﬁesﬁelgmld Afo ﬁ@&tﬁﬁi&ﬁﬁﬁo@m%iﬁ@érﬁﬁgt thl of

f undament al ve. 27 13. A laser irradiation apparatus according to claim
2, wherein tsﬁxge %é‘&ﬁ!i%%‘&e%?l’fﬁ? first laser beamis elliptical,

rect angdfar, or | iAnssmicoddictod filas 503 iin rveldeln theooryaalaltatisl Inde GAhScAE it O

(rzleg!t ?néijl 2??5%1}6'& I_I!)h&m qgg@aﬁlpgo{he ‘iLse} Ilqagarr? % %%dselrn%cszoenlﬁugtglg Bim %Oslals Id@.;[,cln'%g(!l ’
above,

Next, as shown in FIG. 4C, the semiconductor film 503 is patterned to form
island shaped semiconductor film 507 to 509, and various kinds of semiconductor

15 element typically TFT are formed with using the island shaped semiconductor film 507
to 509.

When TFT is manufactured for example, a gate insulating film (not shown in
the figure) is formed so as to cover the island shaped semiconductor film 507 to 509.
Silicon oxide, silicon nitride, silicon nitride oxide or the like can be employed as the

20  gate insulating film. As for its forming method, a plasma CVD method, a sputtering
method, or the like can be employed.

Then, after a conductive film is formed on the gate insulating film, a gate
electrode is formed by patterning the conductive film. Then a source region, a drain
region, an LDD region, or the like are formed by adding the impurities which impart

25  n-type or p-type conductivity to the island shaped semiconductor film 507 to 509 with
using the gate clectrode and the resist which is formed and patterned as a mask.

TFT can be thus formed through a series of these processes. It is noted that
the method for manufacturing a semiconductor device is not limited to the processes
for manufacturing the TFT above after forming the island shaped semiconductor film.

30 By employing the semiconductor film crystallized by the method for irradiating the
laser beam according to the present invention as an active layer of TFT, a variation of
- the mobility between the elements, threshold value, and on-current can be suppressed.

The conditions for jrradiating the first laser beam and the second laser beam

are not limited to those shown in this embodiment mode.

30 For example, the first laser beam may be emitted from a YAG laser that
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linear. 10 15. A laser irradiation apparatus according to claim2, wherein
the first laser oscillator is selected fromthe group consisting of an Ar

| aser, a Kr laser, an exciner |aser, a CO2 |laser, a YAG |aser, a Y203

| aser, a YVO4 |aser, a YLF |laser, a YA103 |aser, a glass |aser, a ruby

| aser, an alexandrite |aser, a Ti: sapphire | aser, a copper vapor | aser,
and a gold vapor laser. 15 16. A laser irradiation apparatus according to

claim2, wherein the second |aser oscillator is selected fromthe group
consi sting ORPHE AW, widla the epepgy 93 @J/pt&secgealoagaauonanmﬂ AEMug, of thezo3

| aser, a YVQidna¥fmoric 32 AARGE a 1R %%f'lal&ﬁ ’anﬁrﬁa@!i ‘faiiﬁe JFiltth & a

Ti: sapphl rel gser and a heli um ca | aser laser 1rra | at I on

appar at us ac¥dPeifiRy lassT bram mey, ev@ﬁ'éﬁ%q ﬁomt %Xvé?@%?é%@iah@lltﬁﬁﬁ oct, withpghe ses a
substrate h@mrgg o 01231 kPEISs iffa osdilladbil flddé S tl‘EMlﬁ Rﬁrtﬁélhuﬁﬂlérﬂamtﬂ(s% | aser

beam an i dent i" o irst |aser beamto a surface
of the pgoc 1\%3 gﬁqgﬂcys‘gg#%%s%h?%%ﬂgﬁwﬂb? f 8 ng.>tor examplewy fipq)
when W is damuae,ctlhasm lhsenbtdin @iaya)enahl oed d%hﬁaqu@ Iﬁbm:lataomm@ta stwedbeam
spot of the fj.r aser A l.aser | atu ccordi ng
SOt o m 5. vl B corred, of g%l if S hociloiBR ey B, BERAG cseihe 256 hav i g
a thi ckness he]fmdnilﬁ {@t6cim), st tar faegipacyeot 15 aHzhend Reon qbulsasﬁdthb@fa:m nénidr an

i nci dent ang ~ 2" of the second | aser beamto a surface of the

processing og e%f; satisfies an inequality of cb 2>arctan (W2/2d) when W2 is
definedl@s a I engCon@Sning the sejood lasci beam, thensecord laser beafn mhg boemittegp ot of

the second 'ﬁ%g;?a It?c?‘aqh(}zﬁiser ik ofip Jug%%b Wﬁﬂ %#Qar%et%tl@? fﬂ%ﬁ'gr@gat he

step of; irradiating processi g]ml Iase
havi ng a wavdldethgt lﬂsqtqu‘ﬂ éwltwd o p¥d: oWAED eI ﬁ!ﬂtantltptlts 20@ B ofdbsi ng

obj ect’ i's Lih@nfal wobe 808" £ NHaRo SELORGEIBIAMQYERVe | aser beam

wherein when the first | aser m and t he second | aser beam are irradi ated,
a beam spot f or medBpOVEL sthe fRIBEESH O toRestablizsc Bidlizing, thepmestal wiith theecatplytic | aser

beam andlsa hemyshgf bd 8dd¥B befie HRQrfHIiAGEN B tl18seP bOGE'S SADtheQRESCHiPY t he
S econd |aser ebga%ﬂyt?(:r gcn%ﬁirée%%gﬁgm(ég) Ferrum(Fe), Palladium(Pd), Tin(Sn), Lead(Pb),
- Cobalt{Co), Platinum(Pt), Copper(Cu), Gold(Au) are given. When the crystallizing
process by the laser beam is performed after the crystallizing process utilizing the metal
with the catalytic activity, the crystal formed in crystallization with the element with the

20  catalytic activity leaves without being melted by the irradiation of the laser beam in the
side nearer to the substrate, and the crystallization is promoted by having the crystal as
its nucleus.  Therefore, the crystallization by the irradiation of the laser beam is likely
to be promoted uniformly from the side of the substrate to the side of the surface of the
semiconductor film. Compared to the case in which the semiconductor film is

25  crystallized only by the laser beam, the crystallinity of the semiconductor film can be
further enhanced and the roughness of the surface of the semiconductor after the laser
beam is irradiated can be suppressed. The variation of the characteristics of the
semiconductor element, typically the TFT, which is to be formed afterward, can be
suppressed and the off-current can be also suppressed.

30 It is noted that the laser beam may be irradiated in order to further enhance the
crystallinity after the element with the catalytic activity is added to the semiconductor
film and is heated in order to promote the crystallization. The heating process may be
omitted. Specifically, after adding the element with the catalytic activity, the laser
beam is irradiated to the semiconductor film instead of the heating process in order to.

35  enhance the crystallinity.
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20. A laser irradiation method according to claim19, wherein the first

| aser beam has a wavel ength of second harnonic. 21. A |laser irradiation

met hod according to claim19, 15 wherein the second |aser beamhas a

wavel engt h of fundanental wave. 22. A laser irradiation nethod according to
claim 19, wherein the beam spot fornmed on the surface of the processing
object by the first |laser beamis elliptical, rectangular, or linear. 20
23. A laser irradiation nmethod according to clai m 19, wherei n the beam spot
forned on the sur fl&iseerphodiment grofecshova gnsispaple \bl}er@ﬁf@ wethodh dod imediatineam i s
el liptical, tﬁ@%sé‘:n%ﬂrﬁ”dxs&(ﬁseh'lﬂeﬁE ;g@&n?‘inveﬁﬁ&@%@ entplid Sﬂg'tﬁtb Ea]f'iﬁ'zzé hpd

accordi ng to claim1l wherein the Tirst | aser beam’i roma | aser

osci | | ator §€‘PE‘8¥‘@%‘P“¥WW thie the sgshedoHisrest jcapy ber alsy emplayad de  activate thaser

an exci ner Ina @Iﬁtlesqogymltﬁ@ﬁmaﬁldﬁ’&g}ﬁmer a Y203 |l aser, a YV04 |aser, a
YLF | ase A103. | ase ass_laser, a ruby laser, an alexandrite

| aser, T| sapp ?énq:tlé%ﬁor Qaﬂgﬁﬁé?ng/ép??ml?%é?m gevic cybibe apapest 19 aser .

30 25. A | asemufactuasliha tintefratedtohosltsb@ansiiohticdrubloriRpIAY dewibe! EsPedidIy, second
ser, oscill ator, sel ec fromthe grou

| b tt
consi st ?2”9“ 3 e&?ﬁwg‘ﬂ%‘ié&g}@w the,pigyont Mvegton;is, 16950 R A
| aser, a YV@4 tieasigel, poatiofisFinl thf] QQulda:r)?ééa;Qﬁ’spll@Swwceaih ﬂieaigamdﬁlllthﬂg ldasies , a
Ti h ser
T ottt on et She 305, Spifioe et BRI eh Rhini? Highy el A6, ect
conpri séé a Csmbsftdrlateeclhmeln gnchmtthw sdonessluotbr d@plapdedite $1&1ﬁ5$ DMDs(Diagmht L o)

he f t p ser beam
Lo the sur f arctondiBFDedRd), BOR BEGATDARG brcl) FED Gl it Phbisy'd
| >ar ct an ( Wihedlike, ittean bwsuplgrcs}gql Ihﬁédledgtead Frésrpgtapperdts i ﬂnajpmel amtlsnduem m nor
axi s of thegpeamanss hOLi: %r&l&rﬂaﬁ'l% rtﬁ@ﬁ&rggalﬁ%?aéﬂ{%ess' ng object by the

first laser beam 10 27. A Taser iIrra |at|on net ccording to claima19,
wherein: the processing object conprises a substrate having a thickness of

"d" whigh i $Embodiment]

An embodiment in which the present invention is applied is explained as

. follows.

{Embodiment 1]
20 This embodiment shows one example of the laser irradiation apparatus
applying the present invention.

FIG. 5 shows a structure of the laser irradiation apparatus in this embodiment.
In this embodiment, a first pulsed laser beam having a wavelength of visible light or a
shorter wavelength than that of visible is emitted from a laser oscillator 1520. And

25  second CW laser beams are emitted from two laser oscillators 1500 and 1501.

In this embodiment, an excimer laser is used as the laser oscillator 1520,
which outputs the energy of 1J per a pulse, with a pulse width of 30 ns approxiniatcly,
that is to say the laser oscillators 1520 outputs 30 MW per unit time. In addition, both
of the laser oscillators 1500 and 1501 are YAG lasers which output 10 kW respectively.

30 After the first laser beam emitted from the laser oscillator 1520 is reflected by
the mirror 1523, the first laser beam is shaped into rectangular, elliptical or linear
through the optical system 1524 and is irradiated to the processing object 1514. It is
noted that in this embodiment a shutter 1521 to obscure the first laser beam is provided
between the laser oscillator 1520 and the mirror 1523, but the shutter 1521 is not

35 necessarily provided. Moreover, the optical system 1524 may be whatever can shape
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transparent to the second | aser beam and 15 an incident angle " cb 2" of
the second | aser beamto the surface of the processing object satisfies an
i nequality of ~ 2>arctan (W2/2d) when W2 is defined as a |l ength of a major
axis or a mnor axis of the beam spot formed on the surface of the
processi ng object by the second | aser beam 20 28. A laser irradiation

nmet hod conprising the step of; irradiating a processing object with a first

pul sed user 'gegm havi ng a wavel ength of visible light or a shorter
wavel engt h &SI gpotdptodinear rectangylar, o5 sHiptical de erder dpeandanss be hramespaiser

beam wher ei fei¢bfind Rmbgohie theAsRfeymmMuRg, the second |aser beam are
surface of the processing_object by

irradiated, a 25 b aers%lcl)t forz&d on a .

the first laser b riofer hpndnthe sefond dasse Beasms emitted dropy the Jager pppdllators
processi ng olfj0ecid 1ol be iscidandntbadsan dﬁgfmb@rﬁog\éﬁa h S6P &%ly.A ThagR'

i rradiatigon t hod Cé@rdli nl% #o &I Sbsmz , 30 g:herei n thggl?eicrstylaser beam
has a wavel e%lgq gent SEES 1HA¢ aBhialS iobsguteae secopd laserbeamy axepipyigied
?ccgr di ng Tdae@h@dn%é&seﬂ%ﬂlhtm 1sbe aﬁcemmiaina@@&ndﬁeaﬂm&&ﬁd gemvﬁlltl&ﬂﬁl $dp of
undanent a 1. ser irradiation netho C ing to claim 28,
30 wherein Ylgt%glg%%saﬁgﬁh?oreﬁ@de@ﬁn eﬁglslgﬁr?ﬁ’c‘?gn y’tabr‘llg%er 8‘5&@5% Mg WYj ect
by the firstnceessanlylpeanideds el | i ptical, rectangular, or linear. 32. A laser
irradiation methodyaf ' cl.ai . i n the beam spot. for,ned on
the surface of the pr%%}%?%gﬁegﬁég?%ﬂ%éﬁwg %@gé drﬁfeafgg?rg%'ggﬂfﬁlg second

el lipti dd 1n@ebjemmhmh,1s wlqehﬁa@rthela@im #xpandas canrb@ﬂpmbei;s_eah amdinhiddition,
accor di ng tQh@&i@éHft%?sedﬁﬂ?ﬂgh%gtog&eflhsre%eajﬁﬁﬁfbcb& Iy emtted froma laser

oscillator selected from roup consisting of an Ar |aser, a Kr
| aser, an exci ner Thgsefondglaggcbepms @utpup fromhedicam, expandeos 1508sand, 1360vivO4

laser, a YLRxtea@€d thréughAhO yliiRhl leds BI09S%d 188€ Ko tifit &ul%xcftioﬁﬁf?{ha%%gf the

Ah
al exandrite Ias%r, a 11: sapphire laser, a copper vapor |aser, a gold

vapor | aser .12s8% beatng max,becpmsg qeciangyle glliptisa! ot Havagi nind gheceignded second

wher ei n 15he 1aR€ Batmb as€ reRRd by tRThik@d 15 100and 4567 réb'fo@étigg%t lﬁ’:[d 5@@1%:3?(2 G
aser, a

oM the 9 SUBE R Tl LRty 0 St 5 oSt
al exandri t e linesethrough The le8Baptli and it ﬁ&ﬂ[aiecﬁtﬁdh@g%@éésﬁ@%ﬁdm%lﬁlm@’ﬁlﬁzeég?n35-
oot L S T TS Bl T, Dyl B LS R PRz
to the firstlilasat abpather &md cambé enipthgnd asitgl lens' 1511 Iprovifled that fhieais daaser
U e L
In this embodiment, the mirror 1523 and the optical system 1524 correspond
to the optical system dealing with the first laser beam. On the other hand, the beam
expanders 1508, 1560, the cylindrical lens 1509, 1561, and the mimor 1510, 1562
correspond to the optical system dealing with the second laser beams. With these two
25  optical systems, the first beam spot formed by the first laser beam on the surface of the
processing object 1514 and the second beam spot formed by the second laser beams on
the surface of the processing object 1514 can be overlapped.
FIG. 7 shows an example of the layout and the shape of each beam spot
utilized in the laser irradiation apparatus shown in FIG. 5. In FIG. 7, reference
30  numeral 1570 corresponds to the first beam spot and reference numerals 1571 and 1572
correspond to the second beam spots respectively. In FIG. 7, the beam spots 1571 and
1572 are overlapped partially one another so that the major axis thereof meet. And
the first beam spot 1570 is overlapped so as to cover these second beam spots 1571 and
1572 completely.

35 In this embodiment, the length Lx;s700f the minor axis of the first beam spot
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of a major axis or a mnor axis of the beamspot formed on the surface of
the processing object by the first laser beam 36. A laser irradiation

met hod according to claim28, 30 wherein: the processing object conprises a
substrate having a thickness of "d" which is transparent to the second

| aser beamy and an incident angle " tb 2" of the second | aser beamto the
surface of the processing object satisfies an inequality of d~ 2>arctan
(We/2d) when W2 is defined 35 as a length of a major axis or a mnor axis
of the beanﬂéﬁ%ﬁ;ﬁﬁﬁﬁé@ooﬁnmﬁbeé@mﬂaéesnﬂwammormhe1@5@@95@0n@ﬂ0bﬁéaheby t he
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beam t o 157 P the pjar Lusiscss Weetmergy depgly isiset i MWVASEr beam

and t he sectmﬂhérﬁw tlibelammgbzrdfaﬁli max@ ob BRBesMtbeh@spBIdi 39 ifsct vd f ace
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of the sem duct or
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over | apped 3& t38.1 MWmeﬁodAﬁ@mermtmﬂa\eimrstjtg 1875810 5ID dHChvRElapifdi f6 €20

f
econd nar mah o Focther RUFHEUS bk ot e g PEOTLAER s bR

Eli?RRsE MAIYHCE Oh tTciesn
accor di hg t epas ﬁ%ﬂﬂﬁﬂm&ﬂba&umiﬂ@aﬂnrst | aser beam has a wavel ength of

he fund t al eni con devi ce
hccording to ol a megtpsctied BT B eyhley IR L BT PE1e A0 T Jhe o
t he semi con&¢fendlasey lpﬁmlhﬁlet tegionjwhere thaﬁest dnddhe sesoml lasqa‘tbeaml is om:tappagul ar
or |inear 4@&@1@5};@@1 zfnﬁrth Bﬂfawfl g@om%mcﬁq%%gg@p gﬁ iy %ﬁsggd' ng
r urface of the

to claim 37, 30 wherein mspo med on t
sem conduct dhe TEiPRS \Bbcrt:p]@lascr beam is irradiated can be decreased.

15 Moreover, in this embodiment two laser oscillators are used to irradiate two of
the second laser beams to the processing object, but the present invention is not limited
to this, and three or more of the second laser beams may be used as the second laser
beam, In addition, the first laser beamn may also include a plurality of the laser beams.

In the laser irradiation chamber 1513, the processing object 1514 is mounted

20  on the stage 1515 whose position is controlled by the three uniaxial robots 1516, 1517
and 1518. Specifically, the stage 1515 can be rotated in the horizontal plane by the
uniaxial robot 1516 for ¢ axis. In addition, the stage 1515 can be moved in the X
axis direction in the horizontal plane by the uniaxial robot 1517 for the X axis.
Furthermore, the stage 1515 can be moved in the Y axis direction in the horizontal

25  plane by the uniaxial robot 1518 for the Y axis. The operation of controlling each
position is controlled by the central processing device 1519.

The crystal grains extending long to the scanning direction can be formed by
scanning the object to be processed to the direction of the X axis as irradiating the
linear beam spot extending long in the direction of the Y axis. The scanning speed

30  may be set to 10 mm/s to 2000 mm/s for example, preferably 100 mm/s to 1000 mmny/s,
but the optimurri range of the scanning speed depends on the conditions such as the
thickness of the semiconductor film, the material or the like. Thus the single-crystal
grains growing to the scanning direction can be formed in a paved state in the region
that extends along the scanning direction having a width of 100 mm. The width of the

35  region where the crystal grains growing to the scanning direction are paved is about
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second | aser beamis elliptical, rectangular or linear. 42. A |laser

I rradi ati on nethod according to claim37, wherein the first |aser beamis
emtted froma |laser oscillator selected fromthe 35 group consisting of an
Ar |aser, a Kr laser, an exciner laser, a CO2 |aser, a YAG |aser, a 32

Y203 | aser, a YV04 |aser, a YLF |laser, a YA103 |aser, a glass laser, a ruby
| aser, an al exandrite Iaser a Ti: sapphire laser, a copper vapor | aser,

and a gold vapor |aser. A laser irradiation method according to claim
37, 5 wher eilfO s fueasiy thaaébqt chystallized ashy by éhe EVolestriem assendingapdhe
selected erﬁki m@hﬁ@ﬁ;COﬂSlStlng of an Ar laser, a Kr |laser, a CQ2 | aser,
a YAG | aser, | as | aser, .a YLF Iaser a YA103 | aser, an

al exandrite | aser 5 lénfﬁeg ﬂé"éﬂWP’éﬂqfdéé? withithe phote prosiianewitischa8 6CD 0 44.

A met hod fomlayewwpmma I @rdr 3@ BRI AKE bict POMTiGEoPHE Ui bO ch@sls@ﬂ 37,
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layer. In case of using silicon germanium, it is preferable that the concentration of
germanium is between 0.01 atomic% and 4.5 atomic%. In addition, silicon added
20  carbon nitride may be also used.

Moreover, silicon oxide, silicon nitride, or silicon oxynitride can be used as
the gate insulating film 6004. In addition, the film where these are laminated, for
example, the film where SiN is laminated on SiO; may be used as the gate insulating
film. Furthermore, an element selected from the group consisting of Ta, W, Ti, Mo, Al,

25  and Cu, or an alloy or chemical compound comprising the element above as its main
component can be used as the gate electrode 6005. Moreover, the semiconductor film,
typically a poly-crystal silicon film which is added impurities such as phosphorus or the
like can be used. And not only the conductive film of a single-layer structure but also
the conductive film of a laminated-layer structure comprising a plurality of layers can

30 ° beused as the gate electrode 6005.

In addition, the transistor 6002 is covered by a first interlayer insulating film
6006 on which a second interlayer insulating film 6007 and a third interlayer insulating
film 6008 are laminated in order. The first interlayer insulating fitm 6006 may be
formed in a single-layer structure or a laminated-layer structure of silicon oxide, silicon

35  nitride, or silicon oxynitride with a plasma CVD method or a sputtering method.
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wherein when the first |aser beam and the second | aser beam are irradiated,
a beam spot fornmed on a surface of the sem conductor filmby the first

| aser beam and a beam spot formed on the surface of the sem conductor film
by the second | aser beam are overl apped. 5 47. A nethod for manufacturing a
sem conductor device according to claim46, wherein the first |aser beam
has a wavel ength of second harnonic. 10 48. A nethod for manufacturing a
sem conductor device according to claim46, wherein the first |aser beam
has a wavel engt h d¥ theesqcondianteriaysr insmlasing4Blm A0ABt o drdanic maivufibot ani ng a
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| aser, a Ti :ﬁk§apphi re laser, a copper vapor |aser, and a gold vapor |aser.
30.52. Alaser irradiation nethod according to claim46, wherein the second
| aser bd@mis eni the FIGIG, ocfctcacenumaal 6018tdenoisehe an®ld, fef@tadenRmepia 6011

consi sting . r | aser YAG | aser, 203
Taser o oo & oeiGhpiftelin 183 g Befeidher Ak B LS Gereli L onlledt
Ti: sapphi r ©neatidhe tramsisters 6802 isra dridmitansistasthat QMtiBl the S@renAsupHibd b 4 or
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b and havi n@t§T tcak rdements to the Lght camiltingt slemesa6@at  Toe tehrstrolumsnestent er
beam and layer 6011 has a single-layer structure of the luminous layer or a laminated-layer

structure of plural layers comprising the luminous layer.

The anode 6010 is formed on the third interlayer insulating film 6008. An
organic resin film 6014 is formed as barrier diffusion on the third interlayer insulating
film 6008. It is noted that in this embodiment, the organic resin film is used as barrier

20  diffusion, but an inorganic insulating film, an insulating film that comprises Si-CHy
crystal and Si-O bond and is made from the material selected from the siloxane group,
or the like may be also used. The organic resin film 6014 has an opening 6015 and
the luminous element 6013 is formed by overlapping the anode 6010, the
clectroluminescent layer 6011 and the cathode 6012 over the opening 6015.

25 And a passivation film 6016 is formed over the organic resin film 6014 and
the cathode 6012. As well as the third interlayer insulating film 6008, the film which
is hard to transmit the material causing to promote deterioration of the light emitting
element such as moisture and oxygen, for example a DLC film, carbon nitride film,
silicon nitride film or the like formed by the RF sputtering method is used as the

30  passivation film 6016.

In addition, it is desirable that the end of the opening 6015 in the organic resin
film 6014 are made into a round shape so that the electroluminescent element layer
6011 formed so as to partially overlap on the organic resin film 6014 does not have the
end thereof bored. To be more specific, it is desirable that the radius of curvature of

35  the curve line drawn by the sectional surface of the organic resin film 6014 in the
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an incident angle " d~ 1" of the first |aser beamto the surface of the
sem conductor filmsatisfies an inequality of ~ |>arctan{W/2d) when W is
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emitting element is connected but the present invention is not limited to this structure,

and it does not lead to any problems even if the transistor 6002 and the cathode 6001 of

the light emitting element is connected. In such a case, the cathode is formed on the
30  third interlayer insulating film 6008 with using TiN or the like.

It is noted that after the state shown in FIG. 6 is obtained, it is preferable to
enclose with the passivation film (laminated film, ultraviolet cured resin film or the
like) or transparent cover member which is highly airtight and hardly produce gas.
The reliability of the OLED is enhanced when the inside of the cover member is

35  satisfied with the inactive atmosphere or the hydroscopic material (barium oxide, for
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' beam and the beam spot of the second laser beam to the processing object. ,

2. A laser irradiation apparatus according to claim 1,
15 wherein the first laser beam has a wavelength of second harmonic.

3. Alaser irradiation apparatus according to claim 1,

wherein the second laser beam has a wavelength of fundamental wave.

20 4. A laser irradiation apparatus according to claim 1,
' wherein the beam spot of the first laser beam is elliptical, rectangular, or
linear.
5. Alaser irradiation apparatus according to claim 1,
25 7 wherein the beam spot of the second laser beam is elliptical, rectangular, or
linear.

6. A laser irradiation apparatus according to claim 1,
-wherein the first laser oscillator is selected from the group consisting of an Ar
30  laser, a Kr laser, an excimer laser, a CO; laser, a YAG Jlaser, a Y20, laser, a YVOy laser,
a YLF_ laser, a YAIO; laser, a glass laser, a ruby laser, an alexandrite laser, a Ti: sapphire
laser, a copper vapor laser, and a gold vapor laser.

7. Alaser immadiation apparatus according to claim 1,

35 wherein the second laser oscillator is selected from the group consisting of an
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of a major axis or a minor axis of the beam spot of the first laser beam.

9. A laser irradiation apparatus according to claim 1,
wherein:
the processing object comprises a substrate having a thickness of “d” which is
15  transparent to the second laser beam; and
an incident angle ¢ 2” of the second laser beam to a surface of the processing
object satisfies an inequality of ¢ 2=arctan (W2/2d) when W2 is defined as a length
of a major axis or a minor axis of the beam spot of the second faser beam.

20 10. A laser irradiation apparatus comprising:
a first laser oscillator generating a first pulsed laser beam having a wavelength
of visible light or a shorter wavelength than that of visible light;
means for controlling a shape and a position of a beam spot of the first laser
beam;
25 a second laser oscillator generating a second continuous wave laser beam;
means for controlling a shape and a position of a beam spot of the second laser
beam to overlap with the beam spot of the first laser beam; and ,
means for controlling a relative position of the beam spot of the first laser
beam and the beam spot of the second laser beam to a processing object.

30
11. A laser irradiation apparatus according to claim 2,
wherein the first laser beam has a wavelength of second harmonic.
12. A laser irradiation apparatus according to claim 2,
35 wherein the second laser beam has a wavelength of fundamental wave.
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wherein the beam spot of the first laser beam is elliptical, rectangular, or

linear.
5
14. A laser irradiation apparatus according to claim 2,
wherein the beam spot of the second laser beam is elliptical, rectangular, or
linear.
10 15. A laser irradiation apparatus according to claim 2,
wherein the first laser oscillator is selected from the group consisting of an Ar
laser, a Kr laser, an excimer laser, a CO; laser, a YAG laser, a Y;0s laser, a YVO, laser,
a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandrite laser, a Ti: sapphire
laser, a copper vapor laser, and a gold vﬁpor laser.
15
16. A laser irradiation apparatus according to claim 2,
wherein the second laser oscillator is selected from the group consisting of an
Ar laser, a Kr laser, a CO; laser, a YAG laser, a Y205 laser, a YVOy laser, a YLF laser, a
YAIQ; laser, an alexandrite laser, a Ti: sapphire laser, and a helium-cadmium laser.
20
17. A laser irradiation apparatus according to claim 2,
wherein:
the processing object comﬁrises a substrate having a thickness of “d” which is
transparent to the first laser beam; and
25 an incident angle “ ¢ 1” of the first laser beam to a surface of the processing
object satisfies an inequality of ¢ 1=arctan (W1/2d) when W1 is defined as a length
of a major axis or a minor axis of the beam spot of the first laser beam.
18. A laser irradiation apparatus according to claim 2,
30 wherein:

the processing object comprises a substrate having a thickness of “d” which is
transparent to the second laser beam; and

an incident angle “ $ 2” of the second laser beam to a surface of the processing
object satisfies an inequality of ¢ 2=arctan (W2/2d) when W2 is defined as a length

35  of a major axis or a minor axis of the beam spot of the second laser beam.
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10908 E g . @é f 18, jlq %14 hrs{' isaser beax(n)and e second E‘ser "beam are Ierlated a
beam spot formed on a surface of the processing object by the first laser beam and a

beam spot formed on the surface of the processing object by the second laser beam are
overlapped.
10
| 20. A laser irradiation method according to claim 19,
wherein the first laser beam has a wavelength of second harmonic.

21. A laser irradiation method according to claim 19,
15 wherein the second laser beam has a wavelength of fundamental wave.

22, Alaser irradiation method according to claim 19,
wherein the beam spot formed on the surface of the processing object by the
first laser beam is elliptical, rectangular, or linear.
20
23. A laser irradiation method according to claim 19,
wherein the beam spot formed on the surface of the processing object by the
second laser beam is elliptical, rectangular, or linear.

25 24. A laser irradiation method according to claim 19,
wherein the first laser beam is emitted from a laser oscillator selected from the
group consisting of an Ar laser, a Kr laser, an excimer laser, a CO, laser, a YAG laser, a
Y03 laser, a YVOyq laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an
alexandrite laser, a Ti: sapphirc laser, a copper vapor laser, and a gold vapor laser.
30
25. A laser irmadiation method according to ¢laim 19,
wherein the second laser beam is emitted from laser oscillator selected from
the group consisting of an Ar laser, a Kr laser, a CO; laser, a YAG laser, 2 Y205 laser, a
YVO, laser, a YLF laser, a YAIO; laser, an alexandrite laser, a Ti: sapphire laser, and a

35  helium-cadminm laser.
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the processing object comprises a substrate having a thickness of “d” which is
5  transparent to the first laser beam; and _
an incident angle “ ¢ 1” of the first laser beam to the surface of the processing
object satisfies an inequality of ¢ 1=arctan (W1/2d) when W1 is defined as a length
of a major axis or a minor axis of the beam spot formed on the surface of the
processing object ny the first laser beam.
10
27. Alaser irradiation method according to claim 19,
wherein:
the processing object comprises a substrate having a thickness of “d” which is
transparent to the second laser beam; and
15 an incident angle “¢$2” of the second laser beam to the surface of the
processing object satisfies an inequality of ¢ 2=arctan (W2/2d) when W2 is defined
asa length of a major axis or a minor axis of the beam spot formed on the surface of
the processing object by the second laser beam:.

20 28. A laser irradiation method comprising the step of;
irradiating a processing object with a first pulsed laser beam having a
wavelength of visible light or a shorter wavelength than that of visible light and a
second continuous wave laser beam,
wherein when the first laser beam and the second laser beam are irradiated, a
25  beam spot formed on a surface of the processing object by the first laser beam and a
beam spot formed on the surface of the processing object by the second laser beam are
overlapped.

29. A laser irradiation method according to claim 28,

30 wherein the first laser beam has a wavelength of second harmonic.

30. A laser irradiation method according to claim 28,

wherein the second laser beam has a wavelength of fundamental wave.

35 31. A laser irradiation method according to claim 28,
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wherein the beam spot formed on the surface of the processing object by the
first laser beam is elliptical, rectangular, or linear.

32, Alaser irradiation method according to claim 28,
wherein the beam spot formed on the surface of the processing object by the
second laser beam is elliptical, rectangular, or linear.

33. Alaser irradiation method according to claim 28,

wherein the first laser beam is emitted from a laser oscillator selected from the
group consisting of an Ar laser, a Kr laser, an excimer laser, a CO; laser, a YAG laser, a
Y205 laser, a YVOu laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an
alexandrite laser, a Ti: sapphire laser, a copper vapor laser, and a gold vapor laser.

34. A laser irradiation method according to claim 28,
wherein the second laser beam is emitted from laser oscillator selected from |
the group consisting of an Ar laser, a Kr laser, a CO; laser, a YAG laser, a Y»0j3 laser, a
YVO, laser, a YLF laser, a YAIOs laser, an alexandrite laser, a Ti: sapphire laser, and a

helium-cadmium laser.

35. Alaser irradiation method according to claim 28,

wherein:

the processing object comprises a substrate having a thickness of “d” which is
transparent to the first laser beam; and

an incident angle “ ¢ 1” of the first laser beam to the surface of the processing
object satisfies an inequality of ¢ 1==arctan (W1/2d) when W1 is defined as a length
of a major axis or a minor axis of the beam spot formed on the surface of the
processing object by the first laser beam.

36. A laser irradiation method according to claim 28,

wherein: _

the processing object comprises a substrate having a thickness of “d” which is
transparent to the second laser beam; and

an incident angle “¢$2” of the second laser beam to the surface of the
processing object satisfies an inequality of ¢ 2=arctan (W2/2d) when W2 is defined
as a length of a major axis or a minor axis of the beam spot formed on the surface of
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the processing object by the second laser beam.

37. A method for manufacturing a semiconductor device comprising the steps

of; '
5 forming a semiconductor film on a insulating surface; and

irradiating the semiconductor film with a first pulsed laser beam having a
wavelength at which an absorption coefficient to the semiconductor film is 1x10* cm™
or more and a second continuous wave laser beam to crystallize the semiconductor
film, |

10 wherein when the first laser beam and the second laser beam are irradiated, a

beam spot formed on a surface of the semiconductor film by the first laser beam and a
beam spot formed on the surface of the semiconductor film by the second laser beam |
are overlapped.

15 38. A method for manufacturing a semiconductor device according to claim
37,

wherein the first laser beam has a wavelength of second harmonic.

39. A method for manufacturing a semiconductor device according to claim

20 37,
wherein the first laser beam has a wavelength of the fundamental wave.
40. A method for manufacturing a semiconductor device according to claim
37,
25 wherein the beam spot formed on the surface of the semiconductor film by the

first laser beam is elliptical, rectangular, or linear.

41. A method for manufacturing a semiconductor device according to claim
37,
30 wherein the beam spot formed on the surface of the semiconductor film by the
second laser beam is elliptical, rectangular or linear.

42. Alaser irradiation method according to claim 37,
wherein the first laser beam is emitted from a laser oscillator selected from the
35 group consisting of an Ar laser, a Kr laser, an excimer laser, a CO, laser, a YAG laser, a
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Y705 laser, a YVOy laser, 2 YLF laser, a YAIO; laser, a glass laser, a ruby laser, an

alexandrite laser, a Ti: sapphire laser, a copper vapor laser, and a gold vapor laser,

43. A laser imradiation method according to claim 37,

b wherein the second laser beam is emitted from laser oscillator selected from
the group consisting of an Ar laser, a Kr laser, a CO- laser, a YAG laser, a Y205 laser, a
YVOy laser, a YLF laser, a YALQ; laser, an alexandrite laser, a Ti: sapphire laser, and a
‘helium-cadmium laser

10 44. A method for manufacturing a semiconductor device according to claim
37,
wherein:
the semiconductor is formed over a substrate comprising the insulating surface
and having a thickness of “d” which is transparent to the first laser beam; and
15 an incident angle “ ¢ 1” of the first laser beam to the surface of the
semiconductor film satisfies an inequality of ¢ 1==arctan (W1/2d) when W1 is defined
as a length of a major axis or a minor axis of the beam spot formed on the surface of
the semiconductor film by the first laser beam.

20 45. A method for manufacturing a semiconductor device according to claim
37,.
wherein:
the semiconductor is formed over a substrate comprising the insulating surface
and having a thickness of “d” which is transparent to the second laser beam; and
25 : an incident angle “$2” of the second laser beam to the surface of the
semiconductor film satisfies an inequality of ¢ 2==arctan (W2/2d) when W2 is defined
as a length of a major axis or a minor axis of the beam spot formed on the surface of
the semiconductor film by the second laser beam.

30 46. A method for manufacturing a semiconductor device comprising the steps
of; . '
forming a semiconductor film on a insulating surface; and _
irradiating the semiconductor film with a first pulsed laser beam having a
wavelength of visible light or a shorter wavelength than that of visible light and a
35  second continuous wave laser beam to crystallize the semiconductor film,

33



R& ()-x{ 3 XilaB~\:! I'\Rp#P10% & ()- 'k "10%& ()-f6010% & ()-P10% & () -
ywl09% & () -#HL"10% h&' ()-j! Q" Y### $z[ <~\:! |

1\4109% Y& ()-|0'10% & ()-!] 0" 10%& ()-!r*"109%& ()-yl)10% & ()-!Q6%J

10% " & ()- SN$$$$$$$0mC 16V: 10% & () -y#10% & ()- 100 10" 10 ;

10% & ()-&9310% & ()- \410% & () - ¥@M&V&a' ' "<bCl

11"10%\ & ()-]!d"10%& ()-y10% & ()-\y10%\& ()-\!i

3" 1098B& () -CzZ10% & ()-"" ((1)**}[ 9bCl

ldH, )" 109%& ()-J!, )wlmoam wher( yhe Xirsl@Rt b a0 the! SREHHORr bart@hde Irradlated a

% & ' * % Y 096 & ()
10% & () H ARHSob s B S0P ol i o 1
10% & () - " 1591 spyt forperdy ow%sugac«% o/f Iéle E_S)al%c;&tllgl);toga’?;:ﬂwﬁ e (speond 1094 Bédn) -

/1 (0d gy, 10% & () - S#10% & () -y! 10% &
\ﬁ)gg'((-_%/@d@?ﬂh‘}&ﬁlov &'8-—(0q0u000El| I4EAY:1 100-10% & ()= 10% & ()
+:10% & %) *"10% & ()- ) 10% & ()-\' $10% & () - I1112Y22222dE/ 100 10°
109 & ()-9"10% & @y: A\RGARY4GE Iﬁanukaqm@% $nitdiidutdl 9e6i& hdcotdidD 18 Satd -

22] 333445uV7) 10" "10% &' () - 6p10% & | )

10% & () - HC*0% & ()-]! %" 10%m&: () - ]SI 10% & () - 10° 55556 794} 27/

10" 6$v10% & () - S#m%r&héfimud&asea&%s(a)wa%k f %@!&oﬁ&h Qg & () -Sc

10% & ()-%.778B990: }\:7/ 10 !-HL3&10%& () - 1" 10% & () -
I\H "109%& ()-6!kC "10%& ()-6y@Cl0% & ()-o:r: S t U ' | =@
10 48. A method for manufacturing a semiconductor devxce according to claim
46,

wherein the first laser beam has a wavelength of the fundamental wave.

49. A method for manufacturing a semiconductor device according to claim
15 46,
wherein the beam spot formed on the surface of the semiconductor film by the
first laser beam is elliptical, rectangular, or linear.

50. A method for manufacturing a semiconductor device according to claim
20 46,
wherein the beam spot formed on the surface of the semiconductor film by the
second laser beam is elliptical, rectangular or linear.

51. Alaser irradiation method according to claim 46,
25 wherein the first laser beam is emitted from a laser oscillator selected from the
group consisting of an Ar laser, a Xr laser, an excimer laser, a CO; laser, a YAG laser, a
Y205 laser, a YVO, laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an
alexandrite laser, a Ti: sapphire laser, a copper vapor laser, and a gold vapor laser.

30 52. A laser irradiation method according to claim 46,
wherein the second laser beam is emitted from laser oscillator selected from
the group consisting of an Ar laser, a Kr laser, a CO» laser, a YAG laser, a Y20s laser, a
YVO, laser, a YLF laser, a YA1O; laser, an alexandrite laser, a Ti; sapphire laser, and a
helium-cadmium laser
35

34



10°1-010% & ()- i s109% & ()-SCL0% & ()-! XSl 10%}& ()- 10j 10j 10j;
10% & ()-;; <] <<<A="<~ @ | | |
107 11" 1096$& ()-*!1"109% 1 & ()-*yS10% & ()-!k"10%& ()-\j 10% & () -
6=10% & () - A=y===N>>>"2~_@1011,)" 1004 & ()-z!,) " 10%yHy& ()-z! X$g
10%}& ()-z6#10% & ()-y! 10% & ()-=:10% & ()- >?@@LA4ATABAAB7@ 10~ 10} ;
10% & ()-910% & ()-4g 10% & ()-!1"109%R2& ()-1"10% & () - +g | |
10% & () - *8AIA AALBRCUCCIB@ 10° 10} ! R' 10%&' () - "10% 0& ()- ! XH'10%& ()-
AH 109 () - ! K" 108@Amethod iy manéamyEeRwEmis@incdr 40%iccRicondiiy Jo clain0% o0& ;
10% & ()-H 4696 & ()- !rY'109%& ()- !"10% & ()- Normal" "Heading 13]c"
"Headi ng 23]c" " ding 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c
"Heading 73]c" " H@ga'iemj 83] c" "Heading 93] c"A "Defaul t Paragraph
Font) 4S?1 Rf\ Fgq' } thR\defeaddonidi didrit i&ﬁ\é@%{v&l@uﬁm&éﬂfég@ tgélﬂlrs.}nxeﬁ%g sirfadd  ?#90
<WE~! &A* - 36] : LLP, TS EV&)(()]fQé@ nKgt { [ ni : na: BOWYBAJ} ?2nx!
$% *y, . (I 1%%‘5%’?{1&& i Wipeg 19 tangparent da the Aug fasepkeap and
RomanAri al Cour} eraxglanb'ih%dgoﬂigldfmds YW\O3rdfRCHFB Nhder beam to the surface of the
"H#POUR' () *+,-./0123456. - ) ) .
< AECDEF SRS PRyt inpasalinet dr R escien MR sehen Y igdefined
" H#SYE () * +as a lEACESGHAI axis or a minor axis of the beam spot formed on the surface of

: the semiconductor film by the first laser beam.

10

54. A method for manufacturing a semiconductor device according to claim
46,

wherein:

the semiconductor is formed over a substrate comprising the insulating surface

15 and having a thickness of “d” which is transparent to the second laser beam; and

an incident angle “¢$2” of the second laser beam to the surface of the
semiconductor film satisfies an inequality of ¢ 2=arctan (W2/2d) when W2 is defined
as a length of a major axis or a minor axis of the beam spot formed on the surface of

the semiconductor film by the second laser beam.
20

35



