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Since a crystalline semiconductor film formed by the application of laser
annealing has high mobility, the crystalline silicon film is used to form thin film
transistors (TFTs). The thin film transistors are widely used in a monolithic type of
liquid crystal electro-optical device in which TFTs for pixel driving and TFTs for driver

35 circuits are fabricated on one glass substrate.

A method of effecting laser annealing by formmg a high power pulsed laser
beam such as an excimer laser beam, by an optical system, into a laser beam which
becomes a spot of several cm square or a linear shape of length 10 cm or more at an

- irradiation plane, and scanning the laser beam (or relatively moving a position irradiated
40 with the laser beam with respect to an irradiation plane) has preferentially been used
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SUMMARY OF THE INVENTION
An object of the present invention is to form a semiconductor film having little

distortion and to provide a method of manufacturing a semiconductor device using the
40 semiconductor film.
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lower side of the substrate. The lamp light is light emitted from a halogen lamp, a metal

30 halide lamp, a xenon arc lamp, a carbon arc lamp, a high pressure sodium lamp, or a high
pressure mercury lamp.

Further, in the above manufacturing method, it is characterized in that the
heating temperature of the heat treatment process is equal to or greater than 500°C.

Further, in the above manufacturing method, it is characterized in that the

35 amount of heating time for the heat treatment process is within 30 minutes.

Further, another method of manufacturing a semiconductor device according to
the present invention is characterized by comprising the steps of: performing a first heat
treatment process on the amorphous semiconductor film, forming a first crystalline
semiconductor film; irradiating laser light to the first crystalline semiconductor film,

40 forming a second crystalline semiconductor film; and performing a second heat treatment
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gate i nsuB@ting fiAsdesérirededions: thdpresent invention has a simple constitution applicable to
conventional TFT manufacturing processes, and therefore it is not necessary to prepare
any new type of apparatus, and costs thuis are not increased. Physical properties of a
semiconductor film are raised, and the semiconductor surface is made level with the
present invention. The film properties of gate insulating films formed on the
35 semiconductor films are therefore sufficient, and the levelness of the gate insulating film
can be maintained. Locally concentrated electric fields and surfuce scattering can
consequently be prevented, and it becomes possible to form TFTs having a high mobility.
The operating characteristics and the reliability of semiconductor devices can be raised by
manufacturing the semiconductor devices using this type of TFT.
40



35 sem conductor filns are therefore sufficient, and the | evel ness of the
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portion of a light emitting device;
Fig. 14A is an upper surface diagram of a light emitting device;
Fig. 14B is a cross sectional structure diagram of a driver circuit and a pixel
30 portion of the light emitting device;
Fig. 15 is a cross sectional structure diagram of a pixel portion of a light emitting
device;
Fig. 16A is a cross sectional diagram showing a method of manufacturing an
active matrix substrate;
35 Fig. 16B is a cross sectional diagram showing a process of manufacturing an
active matrix liquid crystal display device;
Fig. 17 is a cross sectional structure diagram of a pixel portion of a light emitting
device;
Figs. 18A to 18F are diagrams showing examples of semiconductor devices;
40 Figs. 19A to 19D are diagrams showing examples of semiconductor devices; and
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Fig. 16A is a cross sectional diagram showi ng a nethod of manufacturing an

t active matrix substrate; 35 Fig. 16B is a cross sectional diagramshowi ng a

- process of manufacturing an active matrix liquid crystal display device;

Fig. 17 is a cross. I 0 Str ure. di agr X l,on of a
light emitting db S A 59{5?59 arggﬁﬁﬁagnslsggwgr%e&gﬁn%p %ﬁ%’é@‘é%%&%’tf S oo of
sem conduct or devices; 40 Figs. 19A to 19D are di agrans show ng exanpl es of

sem conduct or deviDEIAI EDDESORIPTION OF THEPREFERRED EMBOINMENTDS exanpl es
of seni Co“gﬁ%éﬁéi eyl rc??g DETAI LED DESCRI PTION OF THE PREFERRED

EMBODI MENT odi nent node 5 An_enbodi nent npde of the present invention
i s expl ai fed usi nnEmpediment modp ofthe prgserttinventipn deexpiairadaisinggigs. |1 te1l Q. s
for EEd onI a subst Fiétea blse ﬁ&h&ﬁﬂg’ﬂﬁﬂ% 103y tdihed Io}lwith&aaam t Bubkgrafts MAGMEI €S
such as a £ates rtz.s 1 1.C )SLr af, an(
lexi b e saner SRSt BrodliRs st Bk bR, ARk BHERL. BEGe syrfltfer,
fil m for medand fleyible substratesnareuserbas therpubsirate 19.c ojurdier randasylating film §ormedon
oxyni tride fromm siticoh bRidel fille, iaSsiliébnUsittieaiind, hesiliesheoxyhsdatfilng of tHeMikeAR

exanpl e i r f. | in avier. e ,

ol at i D PSS 38 e indiTlE ok " BrodfE'is RO TRV B¢ ol 1 sRER dyver

whi ch two oftrifiyre as dhebase dpsulating: flay byt thednslatiagfiln@ay alse hane a(sHpetHE i | m
may not be whhn®@ orAn6RMaers Bi¢edbminatdd MNbLe that fhervaBdinetin@filth igayrsive
i nsul ating E&r 11. As the 15 sem conductor film 12, a sem conductor film
havi ng an anorphous structure is formed using a known nmeans_(such as
sputtering, LPCVDA ssmigAnduetgr filnoypyis formed nedAnchA Bt igsulatingbilip1l.s Aviheed
with a thigkégizendictdrrfilif 22 4 SenBionticop TRineliavitgyan bebwdets Suchivd i6Cornied.
There are n si'ng”htﬁhwxﬁ‘snglx%‘:?@uc%”a’shg &Feﬁhg,ort‘iiﬁﬁr dil ! msmqe}té‘%gf}" AUt it
Is preferable fo formit using si I_|%on & silicoh ge_tpmanl um (SI'Ge)

al 1oy, 20 semicopductqridilm A2) igstermed yethap | thickngss pfnisemodp e SOhem (pesferablyed
to forma coysiesh |30Nshd 6@ HNHONTHEe Cre fol Bmitdiltns | plsRE ¢ et @nlita@iuten gt hod

may of course. al .use erformng ther known cr I, i on
process (su%ﬁteg?igmp ﬁégﬁrréa?erggr%g{ gﬂ"ﬁ lgé P%{hg glrlrlgg rﬁ&r}? 1.lcol5ir!7% ‘of "ll%'?\@?qé dglr%g
formed i n2Q ped theyikeal | i ne semi conductor filmdue to the 25 | aser
crystallization ppodsss. ciyetRiziti@l méthod ipr eegr paff@nica kel foate ahydisagan
cont al ne.d ! Qemfcggﬂﬁ:?dpfﬁgpd%teq% e];' 'c#ﬁ}alﬂgaﬂ&? F&%Jdoﬁlg\‘/ ggc&ﬂ@g biso be used after
crystallizafion. Roughness in Hie I'I'm ~surface cam be preven?ea |?_ .
crystal | i zaPPEPrmisg FBetherF agwar ciyptallization PERFGeS AYch s anBermal orystpligatingen
Eont ai nfed | mnetiual).f | Dimdraodie 15 %o forhed sin ahe ichitallddeate niiogdaictop ftilal o tpersent
y perfogdm { at 50 f I .
general , Tﬂﬂgro&g%%\%%ﬁ@aﬁ génss’of Nﬁ%’&? %tgégs @%E%len%ggﬁsgﬁﬁ cgﬁg%?%ﬁzgnec_l_ m
seni conduct 8¢ $emigendyeie dilwybefars nerforming laser cpsiatlizasioponReughagss inpthe film
cont ai ned i surdaceasanbp pocientedrif condliizhtion isiperfornhet afeed fivgt rpdurimgth€Rount of
Further mor €, &%60h 85h AN RNAE iS50 He W UE GRS of tHeolaP hlber of atoms present by

performing heat treatment at 400 to S00°C for about one hour. In general, the
30 concentration of hydrogen contained in an amorphous semiconductor film formed by

sputtering or LPCVD is lower than that contained in an amorphous semiconductor film

formed by plasma CVD. Furthermore, even an amorphous semiconductor film formed

by plasma CVD has a low hydrogen concentration, if it is formed at a temperature equal

to or greater than 400°C. In addition, it is preferable to pertorm a heat treatment process
35 at a temperature equal to or greater than 600°C if thermal crystallization is performed.

Pulse oscillation or continuous light emission lasers such as gas lasers, solid state
lasers, and metal lasers can be used in the laser crystallization method. Lasers such as
continuous oscillation or pulse oscillation YAG lasers, YVO; lasers. YLF lasers, YAIOx
lasers, glass lasers, ruby lasers, alexandrite lasers, and Ti:sapphire lasers exist as the solid

40 state lasers. The gas lasers include continuous light emission or pulse oscillation

6



: by plasma CVD has a | ow hydrogen concentration, if it is formed at a

. tenperature equal to or greater than 400C. In addition, it is preferable )
" to performa heat treat ment process 35 at a terrperature equal to or greater
t han 6002C if .th stal i.zation erfor Pul se oscillation or
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(typically iwmﬁoﬂ)rfcﬁarﬁpﬁ 400/, the‘m{i‘rﬁdl@@d%@ﬂ fﬁ@ enti Féss%fa&esof’ﬁx@%%fﬁ { her,

t he second ni c
pul se osci | aat% a?lﬁnﬂ?aé’;%&?&?rlﬂﬁiatbtglsé’élfmfwlgh?’io‘fegaBGﬁIQ-@r ”é?'l&‘e!’(}*haﬂ‘eb%&%er
ener gy densset yehesenpd) st 98%t WEerthe3pU anontiDods nﬂdlkhzxtibn(ttasqonsalsécy uﬁemomlaSO

to 800 g/ ﬁ‘d&@ésaryﬂ%%el ﬁ}%eine#fg‘i«ad&ﬁgn&@miérﬁb 84 aht190 %w/&ﬁa p gﬂa @é'é?g . ﬁ

wi dt h of 10 en Ir
entire surf %clteOOvaa‘EWg d’ggtf‘g%lséﬁen rrFT‘BYeécheg‘l‘WBFP Wﬁj‘“ﬁé Lo dr‘ﬁ%%i Qi‘tth? Rfder
point wth %frﬂ%me?@(l@plm/atand afcpystallire Seimicomductbafiim b;efarmedset bet ween 50 and

98% Further, if E’urﬂféf‘tléé%'@%taﬁ%ﬂled ﬁ%ih@ﬂs hﬁ'lsﬁ’é ér?orglégglb W@l rT%%h{:l'e "%er abl y

necessary tl?le

ner ween
fromo0. 1 &L%&T\WO&? ere cgtaﬁag gn taﬂér'fl W@ﬁe RFSSHrAmEgpherfe | aser | ght
at a speé’@ on t heAoheab treaigfend gBocess 200N periormed by tharyat ahhéafieg using an

seni conduct gineslidg unsack oasm}d RTHAUT fﬂﬂ@fmallaaﬁ&ﬂmgrdéﬁiaaéd hefrfdhti %‘Eﬂg%c@ﬁﬁ@ gan be

performed i ere s ogen,
and inar tﬁ%)g% f?gg’eﬁ’r" rag't’lrﬁﬁ%aﬁé? & grﬁﬂeﬁg’ﬁﬁéﬁ&’[&@%{zﬁéw Witie agange ramen’
per for med b3P% WeY773F: fanheeemd andidRgnimntesanREAIhagbé penficroed, for ekymplEAby
;I'her mal t an rleahngen URlEhabg &h{l@xﬁﬁ% Lxﬁ'ﬁar@:&“h 85 QEYbeIP&N tl&esrufn&h{i@‘%é‘rtenaot the
enper a at er refera range from
550 to 5%36‘8? 1‘"‘{5‘@? et ebo"r?a‘h%éa‘?ﬁ“ﬁi?t we “‘ng éerf &W?e‘amPFdeUfe
exanpl e. bycant rrm\d@go derease nsHniracegbrwita thesRTA nfetlmdeblutl thgytee oftBmpetatudel ow
t he subtst r ainereastnghd g fafe 6ﬂ1&nﬁ)§ra|&ﬁk Qfﬂeﬂ%aéeaﬂﬁ§ al® 5@&@#?&%636 RE360eHhinAL €.
inanitro rature _can ncrease
i nst ant anegﬁgﬁ %ﬁﬁﬁp?&% ﬁnlégéﬁp MRS PeReR, §0cﬁ“ tla}f@ Aspsired byrdase
and the rat e‘@iocpéﬂﬁe@&b‘ﬁlﬂe‘i dec sicen rwsfer) eod ptiostl HeabmedGneno BO@SThE Nn.
Hea: i uppbi eadftioasndifte ihalcos@indeanis faoﬁorbewﬁ'e@ tﬂeOQa@a o h?eo%b%gt%ﬂ? %@d by
a er noc sikicon r eaf trea
processi ng OS%B‘J conggtg?gﬁlgn d| er Jlr ¥ %pg\é\? ﬂ%%y akr%ﬂeﬁ&? aé‘l‘b‘Pg’ s‘{?ﬁ‘?’im‘a‘? tt %
states of ttﬁ’é‘PE‘iﬁB’é? rtate and the
Note that, although a nitrogen atmosphere is used in this embodiment mode, the
inert gasses such as helium (He), neon (Ne), and argon (Ar) may also be used. Fufther,
35 in addition to the halogen lamps used here, an ultraviolet light lamp such as a xenon lamp
may also be used as the light source. '

Distortions of the semiconductor film are reduced after undergoing the heat
treatment process as compared to the level present after the laser crystallization.
Patterning is then performed to form a semiconductor film 16 in a predetermined shape.

40 Electrical properties of a TFT can be made better provided that the semiconductor film is
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sem conductor filmused. The operator may therefore suitably determine the
tenperature. Note that, although a nitrogen atnosphere is used in this
enbodi ment node, the inert gasses such as helium (He), neon (Ne), and
argon (Ar) al.so be.used. Further, 35 in addition to the hal ogen | anps
used here, glggdull“tlfsa{wnéllf UYFight |amp such as a xenon lanp nay al so be used
as the |ight sourd&e ppesenbinviention béving ¢hes eboveostated tstncthiiel i exptaifieeidlic edre

af ter under geiafllhoW @itk embb&i{eiBthoRh 8ERSS as conpared to the |evel
present after the |aser crystallization. Patterning is then perfornmed to
forma sem conductor film16 in a predeterm ned shape. 40 El ectri cal

properti esd dEmiodimentbh be nade better provided that the sem conductor film .

is 7 used in its ArPMBcEhEIRS tHE ReRhERSHtionY ﬁ:gﬁvlvélﬁgsl? En'glx{% ﬁ%s.telgﬁtoamve

stated structure is_expl ai ned i.n re. .detail odinent s
shown below. 5 [Er?*sb‘B‘iﬂFEP@ﬁ"t ‘"f]?‘aﬁé\?ﬁ gﬁ’aﬁailﬁgﬁweépf‘tw Fasdft Sukaimtes such s
expl ai ned usilasg selistrates apd goartsubFirates havindhigle transmitdhg peppeitlematelused af Ghgred

on a substr ahestrhfs 1GUDBIRESH fERHAS fild! AeRed WM AiRHPEGIIYAN 2 silicon
substratefoh ht,.transm t Il es are used as, the  SuBetTat e

Vi, 0@, L . ntli proper, as, . su
10. Furt her ,nﬂgﬁ!e ?%‘Eu?éilicﬂﬁ %V?‘m&o%@rftﬁ%m% ‘Ssﬁ‘*’lefjc?érfﬁ% p¥reinpylpting Blmilli con
10 nitride 0 e¢Xamplesisishewn hereyafiusinigdesifigle tayenstruchee bi ke base iseldting fitha 1pase
insul ating foul fhel insulafifg SHAMRG 4150 TR ﬂﬂ{?ﬁ\eriR%higg ta/osblnmose :[%?/e?f{a are <o

structure ag_the basg jnsulating film1l,  but the insulating Ti y
have a str uiszgteﬁh &H#ectﬁatttﬁf) b nylatingsfily maymot be formed e ElgstbBFRIE i ho
base i nsul atupgsinithis embagimeat, ané afsdicor dxynitrigledidm is Gdrstetiad e film thiviseds bN1INi S
enbodi ments naéh the Fldss Mtr%wiukfn;@%sfﬂal(be.s formed to a filmthickness of
150 15 nmon theAgIeas.s delbciot rfqt e{é)zﬁgsi n(? Bl asmah D. .A sem conductor film
12 is formed next “on the DESE THstd & *fmFxhan ! ¢ insuatiagfidcibr g m
12 i s for medemispagucioridiowh2 ircformmed ssiop adeospumeansi (sggh dsPG\iering, LACVB 6
CVD) from aphehiaC C@m fd |sBmh@yifdo HIATRERRL Ush SIS srddde.  The
sem conduct @ mfcbhtmcg‘%(ﬁls {gr (r]&e;d vgnt t}h%_lthhkcé(sn?ss %O%E tq_oéq%éranr‘r/l .
(preferab%% erveen 30 aRdOBE hi'D ATREFRESS MO e” 19 #F Py (Perierablyhedden
t he semi c#hdlend60m)m Hheerarahg limitations placedpnghe sabicendustdrdilm mitekyl, bsi ng
silicon, a siiipederabie et by SkiFe)silfoh O siliédiled-RGniuk&i ! H@g
silicon fil mnha}r\l/(;rngqua ficlom h?ckﬁgss.lof S%Bnm%s_fglru @lge lﬂogg%fg g%le'n
this embodi BT ORESE} Blf@@ttﬁﬂnigfaff MogkBess 94 5 am 15 YoRlawee C¥ X Brm a
crystalli ne thipgmbedimeninduct or fi |l m Laser crystallization method may of
cour se al 50 be peR QistPlorgliatidts ngl Ok K PESnek & Hobh? 3! LARLALACESS
such as [ al Li zation. met.hod). n excinmer laser 1s I'rradiated
in this e%o%%ﬁ?e%"cgoﬁﬁmt h%f'lseirtc.gy S%ubzf?%m? ?}efl'tﬂ‘fr?@%iy Phitoyrsg qlﬁor@aﬁe’f%é‘ﬁa‘béﬂﬁn an
i rradi at i onu¥0g fRaeEELineys atysahizepion pedcessylsudnas T hkermmy styatallizationy nethddhe
sem conduct @in dxcinfBrilsset RuFadifed eRdRfembYdimantdust Mat (1ORShtISIARUEIRP al1fRed e
sem conduct Qﬁape on an irradiation surface by using an optical system. The crystallinity of the
semiconductor film is thus increased, but a distortions 13 develop in the semiconductor
30 film due to the laser light irradiation.

A heat treatment process is then performed by thermal annealing using an
annealing furnace, or by RTA. The heat treatment process may be performed, for
example, by turning on the eleven halogen lamps (infrared light) 15 set below the
substrate, and the ten halogen lamps 15 set above the substrate, in a nitrogen atmosphere.

35 Heat supplied from the halogen lamps is between 700 and 1300°C (measured by a
thermocouple embedded in a silicon wafer), and optimal heat treatment processing
conditions differ in accordance with factors such as the states of the substrate and the
semiconductor film used. The operator may therefore suitably determine the
temperature. The RTA method is applied in this embodiment, and the heat treatment

40 process is performed for four minutes at a temperature of 700“C in a nitrogen atmosphere.
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:30 filmdue to the laser light irradiation. A heat treatnent process is
.then performed by -thermal annealing using an annealing furnace, or by
: RTA. The heat treatnent process may be performed, for exanple, by turning

the el hal | Gipfrared Light) 15 set bel qw th bstrate,
and the ton hal ogerte dnpuiors 1t B Biipetelor Sim ars Hrucsdi s nferncig e heat
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factors suc hE%étfl??‘!em%Reé{ﬂ?so &Sﬁga%%@?ﬁlea%%%éﬂfpvf%ﬁ that dhy SegHERRAUGTOT fiim 43
used. The Bpisedinthe mapufasawesirhe TEWi t abl y determne the tenperature. The

RTA nethod is applied in this enbodiment, and the heat treatnent 40 process

is performed.faqr four .mnutes at a tenperature of 700 "-'Cin a nitrogen
at nospher e.OtEgﬁlPHgn?ﬂtgrorti ons in the sem conductor filmare reduced after
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a sem condugtiek that /P, tipgindBig, 28 4REW Misatne JTRBUNAGEM thOEhnt RESSRe Huldeflid NO
fromthat of ained in this 10 enbodi nent using Figs.

arEnPe%qi rrgnt 1 &S BX l.
2A to 2D. FiTstieHRECITRPRIBE '9PYCIS1A i s manufactured in accordance with
t hi s Embodi ment 1.Laseyoerustalkizationiig perfgrmendcheRt tp. foP astrpsialtihe ssinendsicai €ilmand
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aft er usi ng heRBPRiErWRIgoNNa A Jaser Iis imadiaed jn dhie ssbodimsent sachathahdts riight is

cr ySEjQ' ![ [ é aFfbﬁﬂe@ﬁit@QdﬁnanBEzip%Qﬁpﬁkd 1ﬂﬁéc?ﬂﬁ{n s#ﬁ&ﬁ??itﬁidﬂﬁc\&ﬁc{ oﬂgcaﬁsys@é;’n.l F‘?ﬁé i's
irradi ated i .S, i ment _su a s. |i is rmed I nto a linear
shape on an ‘{}¥§rt§g§%§:gg%‘g§ﬁ¥lfc§8§ucg‘§f ftll}gi ﬁdh%nﬁrﬁ%egawté%&éﬂmﬁ?s %éieveloP in
cryst al | i BPtthe sgmicprdusionfidmfya ca e laset hghtdrradiationi ncr eased, but the

di st g_rti ons 1§ devrkemitdis pgﬁox;rm n‘égnﬂoqe{)ﬂ?%r?fcoﬁ&dcmrq}!ﬁ 1t7<?dt he | afS_elr | ilght
Irradi ation. Patte 1N | S e or ned. nex 0 or a Sem conaduclior Jim .
5 edS defiot, PP ol

A heat treatment proresS ek RO o rRgPBEr IR AMMeAng LSS 4h
anneal i ng f AnAgRlmgofurpgceRMAbLY | RTAs ir isf pre&tshllet thatt thehbedtetatatmemapmveess be
pr ocess be mefofmedach @?p@raﬁ&%@ﬁ@ﬁ&bﬁgx@%?ﬂhaﬁ S00°C. gr@ﬁ{eﬁﬁaltalﬁ?&lg@gﬁ&{l%db‘
her el 2988140 KOG St el STUREL BB RHR S SRR oL =
5509C in a rif pedeyareddendfbminutes at $H¥FCop gtniregenatmospherse sermi conductor film
are reduced after ThedRseRiond id 1R se@ddondidtEPHRE Bfe RURLAS$eASndcPE0IRE B Hed: t he
level pr eser}{‘eaﬁ{xérﬁrprg)&gs lasa%&rnpgr@{ %(t) ?llnel le%glt [I)r%snént -Ia;ﬁgr the laser crystallization. The

electrical properties of a TFT can be made better provided that the semiconductor film is

30 used in the manufacture of the TFT.

" [Embodiment 3]

A method of reducing distortions of a semiconductor film that has undergone a
manufactu'ring process differing from those of Embodiments 1 and 2 is explained in this
35 embodiment using Figs. 3A to 3E.

First, the state of Fig. 1A is manufactured in accordance with Embodiment 1.

Note that Fig. 1A and Fig. 3A show the same state, and that the same reference numerals
are used in corresponding locations.

A first heat treatment process is performed next, to crystallize the semiconductor

40 film. RTA is used as the heat treatment process here. RTA may be performed, for
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gel ectrical properties of a TFT can be nade better provided that the
~semi conductor filmis 30 used in the manufacture of the TFT. [Enmbodi ment
3] A nethod of reducing distortions of a sem conductor filmthat has

' r differing fromthose of Enbodi nents I
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manuf acture of the TFT. [Enbodi nent 4]

[Embodiment 4]
A method of reducing distortions of a semiconductor film by heat treatment that
30 has undergone a manufacturing process differing from those of Embodiments 1 to 3 is
explained in this embodiment using Figs. 4A to 4D.
First, a glass substrate or a quartz substrate which each has a light emitting

property is used as the substrate 10. A glass substrate is used as the substrate 10 in this
embodiment.

35 A conductive film is formed, and etching is performed to form a conductive film
21 having a desired shape. There are no particular limitations placed on the conductive
film material, and materials having thermal resistance are used. An element selected
from the group consisting of Ta, W, Ti, Mo, Cu, Cr, and Nd, or an alloy or a chemical
compound having one of the aforementioned elements as its main constituent, mav be

40 used to form the conductive film. Further, a semiconductor film into which an impurity

10



i
!
i
H

A met hod of reducing distortions of a sem conductor film by heat treatnent
that 30 has undergone a manufacturing process differing fromthose of
Enmbodiments 1 to 3 is explained in this enbodi ment using Figs. 4A to 4D.
First, a glass substrate or -a quartz substrate which each has a lig
e Tt ng.  praue s PhetPracu es bemeiopet RICELYA G Une Hea B Y Ased
as the substbeatsed.10Ah AgHICH alkoyomdy nisotbe GedA Thedomductiee filrh 113 of chasemds
and et ching f .l 21

lirSitdelo QEfﬁg% ltag?rf 95@‘&1&;2@‘1%3&% }{1%5 de &Qed .ﬁ%\‘lh&gw% fif> B()@‘i'j

shape. There are no conductive
material, a errﬁﬁt%vmaﬂé’ HNW@&WC@%|Q§FQQE@ ‘élr“@q G@eadimgnt.-o| enent
sel ected §&rom t heAmnsulptisofikh Stichngg muaam oxide fMim, aMiljcoB@unitride filmnokr Nellicetr an

AL arn 2orokA ik BN ot b dh g%ﬁht@ A OneURN 08¢ 6fh B>, as

its main co | tuen e conductive her
a sem (_:onduc,t ’GF‘“?SFP%nﬁQ'n'E‘B‘ f@ﬁdﬁhp‘aﬁ‘ﬂﬁﬁ L in thes embodEpntsuch as phosphorous

has been doped, t yosemicoyduatarrfilat 23 isifoamad bn deninfuldting fitey afeGemi®ndsadr An

AgPdCu al | oy ipeys F,leiﬁ &FfrHﬁ%dscfm-qbﬁdﬁeﬁBg ﬁfr}. 'h\éﬁng ah%tgplﬁ)ils 591%'& Olﬁgahc own

limted to a sin aer ayer e Ve
film 306 {18 meags %o?ﬁugewsu II—%:“QVPF\Q aémf‘l nghlp!@n%@c‘é)‘? dugteg THM 23 1% hi s
enbodi nent . formed handng atthwgnésslofl Buh3Gama(peferabhynfromi 3k td b0 mm)a gilihoagn
AEEride T | ihelarding i Ans B4 3 drf the Serhicofd c?ortﬁlﬁ{‘?ﬁ@hﬁ'leﬂ @9r éi‘%}abl@%”u%' ng
film 22. ASI?ICOI’]Q | % f S o

pl asma CVD i $HH; & ¥ GRFREMPINTA (3 &élﬁau ke z%“ RORoHE diisant et

I nsul ati ng fhaving alfibm steokmesndfiSs am isffotmedBy pbsrhmrﬂ"hﬂu ifi tlosrembsdimeaondSet or
filmhavinp ﬁg @gyrphous structure by a knovvn 10 nmeans (such as '
sputtering, aspp CVD). The s nductor film23 is for med
having a thi ckness’-"’é?r Ergstta%lzs@oqqeﬁ *Weﬂeéﬁ% 19 (CoyFradlize: Beatymicndugier Kiddgh
there are nd.dsemrystslliensonpherhed oy dffveuse rﬂSocmqmcfonned aftamusimb @notker khdwn S
referabl @ | @ylisfizath ib0ls (hchl o £ Arier ERRMHTAGH [FRlnod).| Othe Hadnd hgr ke.

Qpaggr pc{}%u. Wmﬂvéovgﬁ%&‘fn ?@Fﬁg | Q%éés “I%"?iF% in A*AS )enﬂ’ae@?e?l& 3%{ ?ﬂar .?trfgfeghé Bis
t hen per f @dnipdnéd into wslimdat ishapet dre as émdigtivuntrface by |using draeptical system. The
crystalli 2ater?faamﬂdmfrmeyse%c&faua%ﬁﬁﬁh %@th@ﬁre@ﬁfédoﬁmge &E?o%odé%‘ﬁl&vé‘i@ﬁtng)er

known cryst | zat| on S S ermal crystallization net

The second ‘@ﬁ‘é’i“coq‘fg’rc%ﬁﬁ \N&F@Fgg 4§%{AG laser is irradiated in this
enbodi nent such t Hatheat Srehingdnt preced$ if qrenfecmedimext@a |Thegaal shepingusag an

i rradiation ﬁlﬂéilﬁ%efu?ﬂaclésdrnﬂrﬂ%%%b bli&y 34 ¥ ndiiGreafihif (fAbles2 AL GRS L he

sem conductor f.il hus re I storti

devel o
seni conduc? drRIPYSe f?%ééa‘fi’?lﬁ elevon lggeq ﬁ@ﬂ?ﬁr&ﬁfm ﬁo]é%hé% 1Ps%|bet?'eﬁ)‘?ﬂ’ rFB‘EI
next. Ther medubstreigahd tg tas haiggemlamps Ag attiabgvd the selsstraer alRTuknadiyn irea ajpplceed

it el S AR o o ki T A
ten hal ogen%e nqu% e%%‘?léplfsﬁg“q’?éﬁféf’r“aﬂ silicay wafet), ﬁB‘S OBHmFﬁlt’%?t HCEgen

processing conditions differ in accordance with factors such as the state of the

30 semiconductor film. The operator may therefore suitably determine the temperature.
RTA is applied in this embodiment, and the heat treatment process is performed for 5
minutes at a temperature of 7252C in a nitrogen atmosphere. (See Fig. 4C.)

The distortions in the semiconductor film are reduced after undergoing the heat
treatment process as compared to the level present after the laser crystallization.

35 Patterning is then performed to form a semiconductor film 24 in a desired shape. The
electrical properties of a TFT can be made better provided that the semiconductor film is
used in the manufacture of the TFT.

[Embodiment 3]
40 A method of manufacturing an active matrix substrate is explained in this
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semiconductor film material, but it is preferable that the semiconductor film be formed

30 from a material such as silicon or a silicon germanium (SiGe) alloy. Laser
crystallization method is then performed to crystallize the semiconductor film. Laser
crystallization may of course also be preformed after using another known crystallization
process (such as thermal crystallization, or thermal crystallization using a catalyst such as
nickel). A laser crystallization method is applied in this embodiment.

35 Pulse oscillation type or continuous light emission tyvpe gas lasers, solid state
lasers, metal lasers, and the like can be used with the laser crystallization method.
Lasers such as continuous oscillation or pulse oscillation YAG lasers, YVO, lasers, YLF
lasers, YAlOs lasers, glass lasers, ruby lasers, alexandrite lasers, and Ti:sapphire lasers
exist as the solid state lasers. The gas lasers include continuous oscillation or pulse

40 oscillation excimer lasers, Ar lasers, Kr lasers, and CO- lasers, while helium cadmium
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Doping of a very small amount of an impurity element (boron or phosphorous)

may be performed after forming the semiconductor films 402 to 406 in order to control a
TFT threshold value. _

35 A gate insulating film 407 is formed next, covering the semiconductor films 402
to 406. The gate insulating film 407 is formed by an insulating film containing silicon
with a thickness of 40 to 150 nm using plasma CVD or sputtering. In this embodiment,
a silicon oxynitride film having a film thickness of 110 nm (composition ratios: Si =
32%; O = 59%; N = 7%; H = 2%) is formed by plasma CVD. The gate insulating film is

40 of course not limited to a silicon oxynitride film, and other insulating films containing
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film, typically a crystalline silicon film, into which an impuritv element such as
phosphorous is doped may also be used, as may an AgPdCu allov. In addition, the
following may also be used: forming the first conductive film by a tantalum (Ta) film and
combining it with the second conductive film formed from a W film: forming the first
35 conductive film by a titanium nitride (TiN) film and combining it with the second
conductive film formed from a W film; forming the first conductive film by a tantalum
nitride (TaN) film and combining it with the second conductive film formed from an Al
film; and forming the first conductive film from a tantalum nitride (TaN) film and
combining it with the second conductive film formed by a Cu film.
40 Masks 410 to 415 are formed next from resist using a photolithography method.
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doping is performed with process conditions in which the dosage is set from 1x10" to

5x10" /cm?, and the acceleration voltage is set between 60 to 100 keV. Doping is

35 performed in this embodiment with the dosage set to 1.5x10" /em”, and the acceleration

voltage set to 80 keV. An element bel_dnging to the group 15 of the periodic table,

typically phosphorous (P) or arsenic (As) is used as an impurity element which imparts

n-type conductivity. Phosphorous (P) is used here. In this case the conductive films

417 to 421 act as masks with respect to the impurity element which imparts n-tvpe

40 conductivity, and high concentration impurity regions 306 to 310 are formed in a
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second higshapmeentuctive Sitms #30rtot 438 sgmasks. 4 DBalatiog42jkas 439 to 444 are thus
formed. (See Fig. 7A.)

Next, new masks 445a to 445¢ made from resist are formed and a third doping
process is performed. Impurity regions 446a to 446¢ and 447a to 447c, to which an
impurity element which imparts a conductivity type opposite to that of the above single

35 conductivity type is added, are formed in accordance with the third doping process in the
semiconductor films which become active layers of the p-channel TFTs. The second
conductive films 435a and 438a are used as masks with respect to the impurity element;
and an impurity element which imparts p-type conductivity is added to form the impurity
regions in a self-aligning manner. The impurity regions 446a to +46¢ and 447a to 447¢

40 are formed by ion doping using diborane (B2Hg) in this embodiment (see Fig. 7B). The
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: 426d and | ow concentration inpurity regions 423b to 427b are thus forned.
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' SF~6 and O S hﬁ;.g f atio is t
50 : 10 sccsenﬁgcﬁl ugt%ié‘ﬁlhﬁ§ f:glts ﬁmﬂ%%f e r§gtﬁiitnoél %?5( Féraef%c{ @0&% SEH Jux ter
appl yi ng a WW%I‘”@@F rReéfOHBWér thGthITQGdOPM&PTQCG“a (?diP$Ph9tmIpeﬁeaddcd rabde
under a pr ediffereat céncéntsatidas irge teriatpurigy mgi@hﬁgm@anﬂiﬂbWheREsﬁic@ﬁgr rocda@Wer

13.56 MHz), I i £
ghereby ef]zeri((:itS Fséﬁiﬁigp dly|8 Bé &g&sfr\?{g&gé{ g’s vorﬁ?g &)ps"%ga: §h‘\i/at;l7€ by

the thirdS EOCH ﬁ’& é@%gnpltrﬁé eir-‘afrqnf whigh ’éﬁpaftﬁ@ tyPe K uvatreQ@mstfmn
pi xel port i 2rl0TH® ri0Xetm’ TEFcharf ehe d&gtbnﬁ;trrbl‘;ﬁdbl'emsfdevmﬁ 1] ﬂhdklﬁ@@&ereolons

conducti ve fuhk éﬁzsauicet f&gﬁ%ealna-h?alﬁq?%%s Brfaﬁllé @hvﬂ%m E’gl ﬁgmveg{bga@ L he

gate insul &*nﬂg’e

shape cond FP‘ﬁﬁe arp ghag partione °fé‘i*F‘dSfthéo%ﬂé‘@@rﬁdllmBOVlyﬂabecmdmaxmve
films 435 tloyer8®faise pahiimel THTUrakkmged, andrtherdfife tie Wihriey elefleHs (boka)TEd.
(See Fi g.107Asily Nedehi; new masks 445a to 445c made fromresist are for rred and
a third dopi ng g{mﬁcess is perforned. Inmpurity regions 446a to 446¢ and
‘447a to 447c, to V% EHPUSEY roEonsrare §hUé|fEW¢tln ? EFSPPOHYArSeTCPndusiduims by y
type opposithesttepsumatouglﬁ tiiipoiatbove singl e 35 conductivity type I s added,
are formed in aCCIQrﬂ@lﬂﬁl Llhll'ltsmgtl(é]hirg zfﬁﬁOQ'fﬂﬁn%H ﬁ?c]\q %ter e ov1pg.f¥er§esmﬁ-he

sem conductor ,fil eco Ive rs

channe
second cor@AESi ¢ ‘gaf fq n‘f& %3580% {sts mgerlayere lwg’@n&sﬁ%s&’é i farmedsfrewt an o
- the i npunbtipsaténgefitm comaidingrsilicopuhaving & ks Mlmholzm&frﬁ Soypusﬁﬁ’g)ﬁld%md
conducti vi tgyDordgitedtigd WOLMIShITRYE bl natifigh Mol B 014 & AdRLg, by

manner. The i npur 446a°tq_44

i on dopi ng Rl %Cﬁb‘}gﬁ V(“g ofiment. , Thg |f§3feWEf(5](§‘WFeW§U1(‘%%thg‘61'ﬂBPf cqrse 16
seni conductmt limiteddo facsilidonraxynigridenfilng -and avtiee instiafing TBme e¥@hRthgMilitbnt A8y
resi st maskas, dAReqte a%,‘% MRS bAGEARE bR GrldIfe N Td dopi ng. process.

Phosphor%s S aﬁgp erent ‘concentrations into the inpurity regions
446 and #47 by t HEEPYEE: Oldhs SEysillins of the demjconpuctare didmd arrb i REPPI0OESS.

However, byactieating thengmguagitynglesieats hdued tohehd respocdrt kethiconduetort fiind napairi ty
PLoaTlL ohiiroiiBRhE By b HAGNG] biidk BESRERR if T 7@ HiRfhol i 92

/cnB in eacn of . the reg%)ons no ens deve i nnmak
function ast¥TR NFYUGI% HEINg NP d’l“&?aﬁngefjﬁfw FlA ’h@dp-l‘éﬁﬁ'anﬁéﬁdlmsdeth@
enbodi nent peh‘fasmahf(udh«amwgeatmnt pratesp.or Theamal afneblirey eyrbe gﬂfﬂwﬁie@rwﬁh s

whi ch beegrgx tgé}?cé‘}ﬁ:ﬁﬁd’zﬁlon ﬁrté ngesst {38n P gﬁglagfé%ragﬁgq @{gg gg(ﬁ%it‘ﬂgn 034 LPrpnf

th f t.h t
reglrgngr:ré S%:ﬁ‘é c?g(rgi] r%ﬂo?ﬁ'efﬁhét @ﬁ%c—zopfe %’EW?EXWGFY&CBPQQ s 58" Cot t HE | l“st eps

up though tpreferablsi rer useApilse escillationrtypy er comintoas iosgllitidnmypé fpak SaseRl JBIE next
after r em)Vs'tdiQ 14591@ fgel ?Jsers ”?rﬁf(t'ﬁe M@%Fl‘ﬁse‘%%ﬁﬁ Q,PI?G Nb estfmt ﬂhtls%résgﬁﬁhon or

| at f
i1 con, AP Pr DB E%GS el rs A ey Vs iony L5 S YAIO: laers,

30 glass lasers, ruby lasers, alexandrite lasers, and Ti:sapphire lasers exist as the solid state
lasers. The gas lasers include continuous oscillation or pulse oscillation excimer lasers,

Ar lasers, Kr lasers, and CO- lasers, while helium cadmium lasers, copper vapor lasers,
and gold vapor lasers can be given as examples of the metal lasers. It is necessary that
the laser light energy density be on the order of 0.01 to 100 MW/cm” (preferably between
35 0.01 and 10 MW/cm®) if a continuous oscillation laser is used, and the substrate moves
relative to the laser light at a speed of 0.5 to 2000 cm/s.  Further, it is preferable that the
laser energy density be from 50 to 1000 mJ/cm® (typically between 30 and 500 mJ/cm-) |
with a frequency of 300 Hz if a pulse oscillation laser is used. Irradiation may be
performed at this point with an overlap ratio set between 50 and 98%. An activation
40 process is performed by a heat-treatment process using an annealing furnace in this
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;C\/D or sputtering. A silicon oxynitride filmhaving a thickness of 150 nm
Is formed by plasna CVD in this enbodinent. The first interlayer
insulating film461 is of course not limted to a silicon oxynitride film
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at a tenper atsurfecedgs ugBOIC for 4 hours. Further, a heat treatment process

may al so be perfor ngdrdeefi®prevehespeailiPickleftioal thedsukfab® bf b pidl lefé@bde is made
insulating film4

ospect o helbUei L ISTRY B el gl iR i Bopb At Bt M
after form ngnayenssyrfacer shayar in fiigy| 18 phdhis | ambodimentns Gumhdrnghef pixel letegirods
1100298 oLl BTt R A M,
neat  tr oat merspigRiudt maf B 35 ork i3 ap pofaBepd iq b JEURER S rolgErd
5502C). This Oértgecmex pogina esh hecparionzed Ry trasaga plptooasksas fat fps forming the
sem conduct OITHTs| Afd thkeefbie #0)%eh ®@eforman Wwitho@dintichdihg thdBurhbérSsf prdces! msr
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insulating film which covers the convex portion.
A film having a level surface may also be used as the second interlayer
insulating film 462. In this case, it is preferable that the surface be made uneven by an
35 added process such as a known sandblasting process or etching process to prevent
specular reflection, and thereby increasing whiteness by scattering retlected light.
Wirings 463 to 467 for electrically connecting respective impurity regions are
then formed in order in a driver circuit 506. Note that a lamination film of a Ti film
having a thickness of 50 nm and an alloy film (an alloy of Al and Ti) having a thickness

40 of 500 nm is patterned in order to form the wirings.
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cont ai ni ng hydrogen of from3 to 100% nay al so be perforned as ot her neans
;of 15 hydrogenation. A second interlayer insulating film 462 nmade from an
‘inorganic insulating film mterial or froman organic insulating film
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30 region or a drain region. Further, an impurity element which imparts p-tvpe
conductivity is added to the impurity regions 447a and 447b, respectively, which function
as one electrode of the storage capacitor 505. The storage capacitor 505 comprises an |
electrode (lamination of 438a and 438b) and the impurity regions 447a to 447c, with the
insulating film 444 functioning as a dielectric.

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

An upper surface diagram of the pixel portion of the active matrix substrate
manufactured by this embodiment is shown in Fig. 9. Note that the sume reference

40 symbols are used for portions corresponding to those in Figs. 3A to 8. A chain line A-A’
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: driver circuit havi ng an n-channel TFT 503, and the pixel portion 507
" having a pixel TFT 504 and a_ storage capacitor 505 can thus be forned on
the sane substrate. The active natrix substrate is thus conpleted. 15 The
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Each of the coloring layefs are arranged such that the light shielding portions made from
30 the lamination of the coloring layers are formed in positions that must be shielded from

light, and then are joined to the opposing substrate.

It is thus made possible to reduce the number of process steps by performing
light shielding of the respective gaps between the pixels bv using the light shielding
portions, composed of the laminations of the coloring layers, without forming a light

35 shielding layer such as a black mask.

An opposing electrode 576 made from a transparent conductive film is formed
on the leveling film 573 over at least the pixel portion, an orientation film 574 is tormed
over the entire surface of the opposing substrate, and a rubbing process is performed.

The active matrix substrate on which the pixel portion and the driver circuit are

40 formed, and the opposing substrate are then joined by a sealing material 568. A filler is
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An active matrix substrate in the state of Fig. 8 is first obtained in
accordance wth Enbodinment 5, an orientation film567 is then forned on at
| east the pixel electrode 470 on the active matrix substrate of. Fig.' 8,
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material 575 etween h substrates d the substrates
are conpl et EF@C"'QE SHOYRLe 8 plage F the LOHMR Y36 shown in the figure). A
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FPC i's thenc@lel @t'&lor filters and the light shielding layer 1077. Next, in the pixel portion an
opposing electrode 1069 is formed from a transparent conductive film on the leveling film

1076, a orientation film 1070 is formed on the entire surface of the opposing substrate,
and a rubbing process is conducted thereon.

35 Then, the active matrix substrate on which a pixel portion and a driver circuit are
formed is stuck with the opposing substrate by a sealing material 1071. A filler is mixed
in the sealing material 1071, and the two substrates are stuck with each other while
keeping a uniform gap by this filler and the column spacer. Thereafter, a liquid crystal
material 1073 is injected between both the substrates to seal the substrates completely by

40 a sealant (not shown). A known liquid crystal material may be used as the liquid crystal
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using a known technique. 10 A liquid crystal display panel thus
manuf act ured as descri bed above can be used as a display portion in
various types of electronic equipment. Note that it is possible to freely
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light emitting layer, and a cathode layer are laminated in order. In addition to this
30 structure, other structures can also be used, such as one in which an anode layer, a hole
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a hole injection layer, a light emitting layer, an electron transport laver, and a cathode are

laminated in order.

A driver circuit 605 having an n-channel TFT 601 and a p-channel TFT 602, and

35 a pixel portion 606 having a switching TFT 603 and a current control TFT 604 are formed
in the active matrix substrate shown in Fig. 12.

A base film 611 is formed on a substrate 610, and the TFTs are then formed by
forming channel forming regions, source regions, drain regions, LDD regions, and the
like in semiconductor films on the base film. The semiconductor films are formed using

40 the present invention, similar to those of embodiments 1 to 6.
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i Thi's embodi ment can be freely conbined with Enbodinents 1 to 5. 10
[ Enbodi ment 8] An exanple of manufacturing a light emtting device using
the present invention 1is explained in this enbodi nent by using an exanpl e

in \évhi c 2 g Tgb sg IG4d Ffegtfgh%ﬁf@?% 6&}19&?&&@@ gftte_tih@lzgﬁltg!mms_rrﬂtza it¥ 632D RhvaL €
produced by odi nen ) e termli. miti ce i , er erm
wi thin this ‘aBuaReR StRucires) SRS | %’“dh&ﬁl%@gb‘ﬁwgl g‘ﬂ%%\%“mﬂi_ @%ﬁl ?5@1;5“8“4
emtting el evadicive dilme &28m ta631bheod Hieg ase chasecstrivgd e thwe diein ¢ige POBINS are
and  a Coverfbﬂge({@& 8¢ kfhavead SapdiediPdnaie. TOLHY Sfape s Whintdd By edchink St M@U4NTIREE | N

t he di spl a)a[ panel . Note thdt, th<ﬁ1 Imh% emItlcpu% el Ffrregtst.pave a Ig §rd

cont ai ni ng®Hne aahimpuribiss ARG REoqced i o SEPISRBYUIAL TR Xé‘ﬁd@nﬁéﬁgre%é 4%y
appl i cati on shhpesrfomhaeliy ach bf the dtchinggiyoeesseed, an anode | ayer, and a

cat hode | ayer. Fursgaa"ﬁ_caﬂl;i,@Eirs%rghhﬁt)@@a@uaéaﬂadkhfavn@ Wrigpdr@l 8hdpasm Ré atige 20
froma singlet . excitation, f1luor enc

state. or esc )..and _light.em.tt. i t he
return to a BREEQRS dye{Q aff‘ﬁfneg;?‘{"%i BﬁogfsseQCﬁ'ﬁegta}so% n%‘tsg’t_él téfgggéé)‘ﬁgr?gg‘%éﬁgse)
exi st as typesfonhed rea self-eligning wanmrzsansiec kigh goR¢eatratiQnaif RUTIE: FAgINIE Sormzad
g' ther ongg NE)&tP&QEJ&gﬁ’J céﬂlﬁ%@i\aéﬁ}h ﬁ%ellel_et%@yh etgllgefdttb_%ﬂﬁﬂ)ﬁ @ecofl&i khdpag@treselefcﬁbﬂedd
etween an anode apd a. cathode in a. light .25 emiiting, elenent efine
as organic I‘f‘g‘fﬁco%‘{]ﬁdf’{’ﬁnﬁgp’i‘)&?ﬁérlé Q/ﬁr]ctoﬁﬁrl%d t%ﬁllgl%pge%’ﬁﬁficsg'fl S%R%P@Bgcgtﬁh?céfs Y,
light enitticgpdhetjperm inchesdcnje shdpeigateajentrode,dpuring ariov foeesniraion LY
hole tr f‘_”s Eﬁrgfon!. ayfé Sape?&ﬂ p&ki@ﬁs}_ bP h'ihet figs %Bﬂddctibfﬁ)fﬂmsmartﬁed B@Htifﬂﬂﬁ@tdhéd tibe
organic light "emttin ayers. Li end ttin enent s_bas ;
structure i n%‘Wﬁiab “grf%élﬂeoﬁ%te 1 H?‘,igatﬂ\eji 1aﬂilatg% @ﬂ ﬁgﬂ%oafltgﬁ?d %%’8 ltgnerég%/lﬁdlge
| ayer are Isatiisngoiat thereby dermingrenadisiutatiog film 6R1.s M@skst argcthar dormrdhen the
structur esl Cﬂ-@hﬁlrépll'tﬁﬁaﬁ{ﬁ% ?_ﬁiHF Blo@i%n,oﬂﬁd 'agth%l (fdib#]@ paseeseis| pyime@ hahe
injection layer,.a light e I ng | ayer, and a,ca yer r e |
whi ch an anoé‘ép“\"zi&éqgl&’ an Wg]}‘%‘ ' (‘:'fl|¥yoﬁlefn§9te1§ ,adgeqt ‘Pgﬁ? Sée“ﬁﬁ‘t“?“ﬁ%‘lfg@e"rvf“@%n
el ectron trabspors dnayeive ayer af ¢t petennel TFT anil rihe dapurityoelgaent Knpgrisyar
circuit 605 BawhRGiANyBe JPpONIR! o thik flhe 3flcAcdiriGnMYSlpd kit A2 alrédd bedh a
pi xel portion %86_ fé%i’ﬁé}?ﬁ S\Il\lltd%{”ll ng TET 603 and a current control TFT 604
are fornmed® pifednis formpedhy the this BN PALE shown in Fig. 12. A base film
611 is formed on aAsubBDr atgio6 f@medrky uHEZINE The dpperech shape oparienshpf theofiitng
channel T or Mgigb@el A in SAYSEANA WbBate URBAE RITGHIRA th DRUdraQ) iﬁ&&ase{?th
the like in_semconductor, fi nthe base film L Qr £ 1Ll B
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1 to 6. 22 Gitthueprventodieslososf the igpuritioelaments gregeacelerated pyen glsciricl igld Y04
to 6l2d haedeean ladopaid rﬁg‘th%,rddﬁttwnlﬁhﬁdwdﬁthé s@iichhduttor GoMdnoLEN e ghielimmlARga
to 631la and gecon conductive fi 2 0 ng. fane
char act eri zeg‘ﬁfldn ﬂ}?aetdgF ﬁgﬁ}:ongagéhe EF eﬁ%‘%}s%dg’raélg%ﬁ grrlerrgiaglé%%gghe'?gou%ﬁg\%uog? -
t aper ed shapéormiing thedApeegian.f or med by etching at |east three 5 tinmes, and
inpurities are int paduUOBGebdntd3e (6844, GAABH ahdb sbidceBediyn ot diair rapforgai®are
electrode s t alget%)rrLeOJ oF %ebgutglgg rc}f nghglbn%l ?&rﬁﬁﬁé]gegﬁ)cgnog?ls #Cthe n-channel TFT 601,
30 and a portion 634b of the LDD region 634 is formed so as to overlap with the gate
electrode 628. The p-channel TFT 602 is given a similar structure, and is formed from a
channel forming region 672, LDD regions 656 and 657, and a source region or drain
region 655. Note that although a single gate structure is used in this embodiment. 4
double gate structure or a triple gate structure may also be emploved.
35 In the pixel portion 606, the switching TFT 603 formed by the n-channel TFT is
formed having a multi-gate structure in order to reduce an off current, and an LDD region
637 (637a, 637b) and a source region or drain region 642 are formed on the outside of a
channel forming region 674. Further, LDD regions 656 and 657, and a source region or
drain region 655 are formed on the outside of a channel forming region 672 in the current
40 control TFT 604 formed by the p-channel TFT. Note that although the current control
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Specifically, a first shape gate el ectrode having a tapered shape in.its
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prevented lons o url enen S are acce
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t hrough a15geérgichndudloatfiling ard foried.n Diyeettdee iPeurior@es ivbrdeh e Bahahekemiéiode,
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LDD regi on
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TFT 601, 3thsandn@fipn 65 etéitdmert aftehehdn@Rg tREe1oRing 34ds 10SCH QmdER. SO as to

overlap with the ﬂ%oﬁgﬁétﬁ%trﬁﬁﬁﬁa ?i?r% is -trt{lﬂ fghﬁéha@{]?éutt-g}: ;[% 8o 3dduﬁmgév§§§mﬁﬂb[)

simlar structure
r egi ons - 6363 ZGsiFt GEFK patiran i fopned ang ygmﬂﬁ T8 Q7Y #re formg BH" NoA agtivat
al t hough a siafgdt qubg@dte cat thus belf@med. used in this enbodinent. a double gate

structure or a tri xel
portion 606, the é\?\lﬁh tgﬁ’tﬁ%ng’lgf‘wé%f{ S%hg@}{dg?fo tlg %%ﬁg? b%?"ff rﬂtwgawe
havi ng a nuF“caFf%%Hbét%tPrsh%‘t’&r"e ign 131 dEe VHiInEHIbds 23RUISE WIENE RIESPANZ® LDD
regi on 637af 6Réaic datréh) supply line§ ofitheecurregd eatrol TET.aind the gifaondtAdingrel 00T ned

on the oujs dsdagq Alkorfbae GHAND Blect Y Ofhal G0 B By JEUIINST 1 yRHEHRLS 56

and 657, squrce r _((3 & forme e out si de
of a channeF herpixshiekgtedy HrPtéli""ZC‘FFFnEPFe‘“ZS’b Fént 40 control TFT 604 forned by
t he p-channel TFTNobiothet thhad¢feehtdmungdral Ha denotee atpixed slecwbdde (Zﬁodlél-'df thOlightas a

single gat eeﬁ‘ﬁtﬁH% e'kgn?en't)nmaﬁé ?romqu ggegrent @onﬁﬁawe%ﬁ?t €A %o at | n%f ?{l(illm S

triple gate str ure ‘may nter I NSu
formed by aOKide gpd t m%@%mmm&@a? umqurdee@e Zmé%lﬁa 740G AR 9GP 50
to 500 nn3Gaand nnhienfoxmmcan bensedjanihe translmmrmlcomdwhvaﬁlm | Fartiter, gallinm may

also be added to the aforementioned transparent conductive films. The pixel electrode

711 is formed on a level interlayer insulating film 710 before forming the
above-mentioned wirings. It is extremely important in this embodiment to level steps
due to the TFTs by using the leveling film 710 made from a resin. The light emitting

35 layers formed later are extremely thin, and therefore light emitting failures may occur due
to the existence of steps. It is consequently preferable to perform leveling before
forming the pixel electrode so that the light emitting lavers can be formed on as level a
surface as possible. _

A bank 712 is formed as shown in Fig. 13 after forming the wirings 701 to 707.

40 The bank 712 may be formed by patterning an insulating film containing silicon. or an
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i 5 oxide, silicon nitride, or silicon oxynitride, and a second interlayer
Pinsulating film 636 made froman organic insulating material such as
. polyinmide, acrylic, polyimde anide, or BCB (benzocyclobutene). The

 surface can be easi for the second interlayer
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I nsul ating fi ore oVe?Mentd on
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using the | englexa@plel hlmo@a dﬁ&,c;l@mi;reow WidgeBvmoltbdad weight @mﬁlblmﬁt &hidigyers
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occur due exi St ce O I'S conse era
performlev ewwaky pegrie Hght mmuggmﬁwealplaﬂé lhigh melee a@wgks wgﬂmtc Hight grghting
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712 is for Té’ﬁa@ﬁalg lﬁ'i)a}{\”ao oot E%\g: su?)fh[-n% ibf hrop&[ti'& %dtlp%\(h\{\éhr @Q%m%%l?ﬁ 80169']168 40

The bank 7 an insulati

silicon. or laﬁquai&o @rrlg%ﬁrmen Zégr Wefmqlfaﬁulaaamgﬁlg1Sale~°{snhw(§§§dldp L9aan. td@e r4 & nm

Not e t hat 3Dtasi mtdifeaiatamolécal@xeeight drgamid ilight agiuingt matarizsige Forthdigioed, earent

due to lamination structure in which a polythiophene (PEDOT) film having a thickness of 20) nm
is formed by a spinning application method as a hole injection layer, and paraphenylene
vinylene (PPV) film having a thickness on the order of 100 nm is formed as a light
emitting layer on the hole injection layer, may be taken as an example of using a high

35 molecular weight organic light emitting material. Note that light emitting wavelengths
from red to blue can be selected if & cojugate polymers of the PPV are used. Further, it
is also possible to use inorganic materials such as silicon carbide as electron transport
layers and electron injection layers. Known materials can be used tor these organic light
emitting materials and inorganic materials.

40 Next, a cathode 714 is formed from a conductive film on the light emitting laver
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whi ch a pol yt hi opieAtdiiEEREFslaRy 117 in atavitpdont the prssvasonfilmp @1 ead ajcovergiared
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can be sel e%‘éﬁ)%n'fflmi i AR LG bBH)l %@%{d%F 81‘ tfe GibEkaYe A fed3€ qTe %)U%{Ernverrnmelrigll 'S
al so possible to use 1norganic materials such as silicon carbrde=as
. el ectron trdA8pwHhis embgdimentand el ectron injection |ayers. Known materials
can be usaa for tkZesighoenittihg devighthaviagid struvgurediier thad shoxmdin Bigr gdniscthus
materials. AQufetla NGEUR Pockids ifon] HEHIERR G HERGHRRIN Behd BuAO7ENe
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through the formation of the passivation film 716 may be performed using a
multi-chamber (or in-line) film formation apparatus. This is effective in processing in
succession without exposure to the atmosphere. Further, it is also possible to make
35 additional advancements such that the processes up through the bonding of the covering
material 718 are successively performed without exposure to the atmosphere.
The n-channel TFTs 601 and 602, the switching TFT (n-channel TFT) 603. and
the current control TFT (n-channel TFT) 604 are thus formed on an insulator 501 having
a plastic substrate as a core. The number of masks necessary for the manufacturing

40 process up to this point is less than the number for a conventional active matrix light
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printed wiring board (PWB) may also be attached to the FPC. The light emitting device

30 in this specification includes not only the light emitting device body itself, but also the

state in which an FPC or a PWB is attached to the light emitting device body.

The cross sectional structure is explained next using Fig. 14B. The pixel
portion 806 and the gate side driver circuit 807 are formed on a substrate 700. The pixel
portion 806 is formed by a plurality of pixels containing the current control TFT 604 and

35 the pixel electrode 711 electricallv connected to the drain of the current control TFT 604.
Furthermore, the gate side driver circuit 807 is formed using a CMOS circuit in which the
" n-channel TFT 601 and the p-channel TFT 602 are combined (refer to Fig. 13).

The pixel electrode 711 functions as the anode of the light emitting element.

Further, the banks 712 are formed in both edges of the pixel electrode 711, and the light
40 emitting layer 713 and the cathode 714 of the light emitting element are formed on the

27
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[Embodiment 9]

A light emitting device having a pixel structure that differs from the pixel

structure of embodiment 8 is explained in this embodiment. Fig. 15 is used for the
35 explanation.

A TFT having the identical structure as that of the n-channel TFT 601 of Fig. 12
is used as a current control TFT 4501 in Fig. 15. A gate electrode of the current control
TFT 4501 is of course electrically connected to a drain wiring of a switching TFT 44072.
Further, a drain wiring of the current control TFT 4501 is electrically connected to a pixel

40 electrode 4504.
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n-channel TFT 601 and t he p-channel TFT 602 are conbined (refer to Fig.

: 13). The pixel electrode 711 functions as the anode of the light emtting
. elenent. Further, the banks 712 are forned in both edges of the pixel

. electrode 711, and the light 40 emtting |layer 713 and the cathode 714 of
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(pol yvi “y15 fl d b{i’x éanM‘h% xdel%‘P'f ﬁg%?ﬁerﬂ%l c%gx{r?\‘)hh&o{aﬁlﬂmnﬂﬁxikiéﬁﬁd Afic bifde

mat eri al %aStIC susrae fjc tutes the covering
mat eri al 951“5"9 the frapsPBERHEFORuEtive gy iat ﬁﬁﬂ?ﬁf”é‘#ﬁ“&l 901 using the seal ant
907, the second Adiht emitting elemht 4317 ik sofpleredt tho paiat b throwgh' the ernwitide

surfaces (cuPABSHoRACERbyhat e “ém‘ﬁﬁ*%"?%ﬁﬁ% ARl Rl Al hor
903, The. | | BREC ORI e PERkAlerods Cagiodsb it e e SRS ey F0RBbe s de

by seal i g aitfletd586.1 i ght em tting el ements having the aforenentioned
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fromthe outside, suc terirqration
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| 30 to 6., | Enbodi ment 9] Al entting device having a pixel structure

t hat di ff'@r? fSom t he pi er structure of embodiment 8 is explained in this
enbodi nent. Fi g. Ibadditiosea séadantt4609 85prexidedioat therpassivation film 4508, and a

covering material 4510 is joined. An ultraviolet setting resin may be used as the sealant
4509, and it is effective to provide therein a substance having a hygroscopic effect or a
substance having an oxidation preventing effect in the inside. Furthermore, in this

30 embodiment, a glass substrate, a quartz substrate, or a plastic substrate (including a plastic
film) in which a carbon film (preferably a diamond like carbon film) is formed on both
the surfaces is used as the covering material 4510.

Note that it is possible to freely combine this embodiment with embodiments |
to 6.

35
[Embodiment 10]

An example of manufacturing a liquid crystal display device using the present
invention is explained in this embodiment while giving'an example in which the TFT
structure differs from that of the active matrix substrate manufactured in embodiments 3

40 and 8.
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: A TFT having the identical structure as that of the n-channel TFT 601 of.

Fig. 12 is used as a current control TFT 4501 in Fig. 15. A gate el ectrode

{ of the current control TFT 4501 is of course electri cally connected to a

 current control A6 14
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nent i oned here i'n orned ect ode
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the p-type conductivity imparting impurity element is not added to the semiconductor
30 film. An LDD region is not formed in the p-channel TFT in this embodiment, but it may
of course be manufactured.

An LDD region 530 and the source region or drain region 531 are thus formed
on the outside of a channel forming region 529 in the n-channel TFT 503. The
p-channel TFT 502 is given a similar structure, and is constituted of a channel forming

35 region 527, and the source or drain region 528. Note that although a single gate
structure is used in this embodiment, a double gate structure or a triple gate structure may
also be used.

In the pixel portion 507, the pixel TFT 504 formed bv an n-channel TFT is
formed using a multi-gate structure with the aim of reducing an off current. An LDD

40 region 533 and the source region or drain region 534 are formed on the outside of a

30
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: to 6: 35 [Enbodi nent 101 An exanple of manufacturing a liquid crystal.
© display device using the present invention is explained in this enbodi nent

while giving an exanple in which the TFT structure differs fromthat of
the active matrix substrate nmanufactured in enbodinents 5 40 and 8. 29 t
t An acti vehamatlforminghegiom$3d2.shown in Fig. 16A is formed by the driver

circuit 506 haVI nﬁntlﬂ@rlﬂy&h%ﬁﬁn THirh RA8rAdfby AR ahaai&! insitdingOfim QW by
t he pi xel po % khaV| he i xel TET 5 4 and the storage q ag

505, After iSRS OOy PrgD) A5 30 i 9C S b MOEBSHG TR ETAL Bichte.

i nsul ating SIHCtbn bx:d&:siho(oﬁmtaldemsﬂ)consvxmim@d antha séeond anterlagier insgkating fidim
regions SLH354ﬁSwﬁf&ﬁniQ%aJeofrB}mgn drg‘&il@nﬁsula?i‘ﬂgrﬁﬁteﬁﬂgh&'ﬂsasobol {1RidB, h&9liens.
and LDDrelﬁéI ﬁ {1) %;r)‘g Iatlng fil er e or m.n fhese
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coverage of 8P4 BY ofjelepigic ﬁ%‘ea& 1389 ofhereiore paTasitg "a?ﬁﬁ“f‘???nc?’% rom
5 to 302, plwfeedbl HowevemthiGotganiGesiT eterigbehaw hygrascepic pgopesicradd laye doty

et clhl ng, tant@luhltelaqo%ggl{s&i hsSp @fb@ﬁo@hh&d Ry (RSBt i §fe%¢éitoadmlb€anéﬂthé%ea&1ht age
applied to the, subs

o 0 itEanBt ol iy SEbBCthe ARE e %/P ibERe il esuliting "
perforned flaysts, 5¥rtaiSafc are AlfDfqrined hn ithis ¢oybedinzimawnth thegpmlnof wbtectimg the
n-channel TEannktORrHRRIrBHoRY 5370529, r&h@ggzon may be perforrred as the dopi ng
met hod. Phosphor oys ity .e type
Conduct i vy, (onty o wasﬁ? AR ey D b PSRy 3 ol B he oy 10
usi ng a naskeaghingbg swuseregionh or theadnin regmmfwgleudelg|tbme€mvandn8mducwre
impurity el ﬁTEﬁQhre' forféd. C qdik Saecmﬁé ﬁs e%ﬂﬁsh I@oﬁd@ﬂ!e%%n&l’i@ém@&@ﬂﬂﬁst hg, murce
regi ons and lhn re i"‘\g q 4 n ﬁf ls

f or med COVEIc:i“ﬁ P ﬁgcog}ﬁlaw &Y ’t“ﬁ’f A g&f‘o’n ana“s fe™ ﬂrbBr?"Bb’ '(fﬁmo'ln“FHé IS

n- channel Etchechfitst ubing sauignd gaopf Q. S08ed Eej andpbe figtt rimtdrlayeo insulaging e

source regj gmlsaé?&lcgrn@ktrhffe?gh& ﬁ'l E’é—etQEHQg5§§110C@F alﬂg dl-Channe| TET. 25 A
source region or f or ne

sour ce regr on of A @uGRAl BllmeTelis Whe BRERARTELLhle bF OLRA KNS |
(accept or) Rrgesigigepsh ppyern infonoed, rﬂgd wtiringsrp43rip 842 rsrfopmesdt ot sielings Ahectiispi ng

nmet hod. A nggleit @bsfr&é@ﬁdth@@bé I&s}m@gm conductor filmform ng the n-channel.
TFT at this point eref or.e

inpurity el enent Pgoca%gs g of dg%a'lutfzbcufrﬁg ea}ﬁtn}(/g ﬁ‘%f‘?ré’f glﬁgltdlc\rlxlmg'ﬁ d'isnpa%réévﬂ,% using
25 the active matrix substrate of Fig. 16A is explained. Fig. 16B shows a state in which the
active matrix substrate is joined to an opposing substrate 554 by a sealing material 538.
First, column shaped spacers 551 and 552 are formed on the active matrix substrate in the
state of Fig. 16A. The spacer 551 formed in the pixel portion is formed overlapping
with a contact portion on the pixel electrode. Although depending upon the used liquid
30 crystal material, the spacers are formed with a height of 3 to 10 um. A concave portion
is formed in the contact portion corresponding to a contact hole, and therefore disorder in
the orientation of the liquid crystals can be prevented by forming the spacer in the
concave portion. An orientation film 553 is formed next, and a rubbing process is
performed. A transparent conductive film 555 and an orientation film 556 are formed on
35 the opposing substrate 554. The active matrix substrate and the opposing substrate are
then joined, and a liquid crystal material 557 is injected therebetween.
The active matrix liquid crystal display device thus manufactured can be used as
a display device for all types of electronic equipment.
Note that it is possible to freely combine this embodlment with any of
40 Embodiments 1 to 6.
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this case t{gqJ éﬁﬁ&f‘t‘ﬁe emag h@i@ht éﬂﬁﬁ“@ta%&g film541 made from an organic

resin materi al usi xed gas of CF4, 02, and_He, and
the first inter I ayg?cq’ A GF%‘FW Af?&@“i"l"ﬁ%%*’ gﬂﬁsp?‘%ené?%ﬁt Welilim isrpreyidedomiieng
t he etchi ng bgle dnattidigdlagerdiS03. K theredsecdfi thz emdtodirh¢re. 4 cdmiucsve filemn nfade méd by

Sputtering Ofqh H@f‘?ﬂ@ﬂ&%ﬁ&eﬁ&hd mi"ﬂixﬁé bk c%?&rﬁaét" iRind Sxibh Bﬁ‘EFE'inc A fhe

Wi rings 54310 ng. An active nmatriXx substrate can

e Sappercor coniuEH !
t hus be f02r5n’éd‘se‘f3?% & 42psParesf CORMNGEUCH i ng an active matrix liquid crystal
di spl ay devi ce usi When2be tahedead306vis fivahed,a Hgissimigting démpatgdSOVEiA dosnpleted.

expl aldnted F@te %@ﬁhﬁh?ﬂ? efitih %&deﬂhwﬁ&su&d ReL Hﬁéﬁc&'ﬂ&ti h?édé UBabbelicor S
j oi ne ° anth%%%?e eﬂegtro e (%:athoé 4%84 t l1§ht emlttmggayer Eb({g and t?ne anode 4506.

It is effective to provide a passivation film 4508 so as to completely cover the
30 light emitting element 4507. The bassivation film 4508 is made from an insulating film
including a carbon film, a silicon nitride film, or a silicon oxynitride film and used as a
single layer of the insulating film or a laminate as a combination thereot.
Further, a sealant 4509 is provided on the passivation film 4308 and a covering
material 4510 is bonded thereto. An ultraviolet curable resin is preferably used as the
35 sealant 4509 and it is effective to provide a material having a moisture absorption etfect
or a material having an anti-oxidant effect in the inner portion. In this embodiment, a
glass substrate, a quartz substrate, or a plastic substrate (including a plastic tilm), in which
a carbon film (preferably, a diamond-like carbon film) is formed on both surfaces is used
as the covering material 4510.
40 Note that this embodiment can be freely combined with Embodiments 1 to 6.
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First, columm shaped spacers 551 and 552 are formed on the active matrix
substrate in the state of Fig. 16A. The spacer 551 forned in the pixel
portion is formed overlapping wth a contact portion on the pixel

el ectrode. Al though dependi ng upon the used liquid 30 crystal material, the
spacers are formed with a height of 3 to 10 ,um A concave portion 1is
formed in tH{Bmbedimest 1orti on correspondi ng to a contact hole, and

t herefore disor derrhh @Mosem@nit Qhd Ad piReloportibee fdrii@d ity lﬁpréiﬁéﬂtl%ng@d"hanntlon
prevented b t he. S

filmb553 i S%?%% ae nén yario E Cf(l:ectrol- ik dev‘r\’c%gl ggc\f%e pn?at;ll( Q¥pe n%la c&rq %ﬁ?gca/r ent

Xt SS I'S
conduct i veb [devige.358vematrintype E@rﬁl%nla V‘quCL Astiysanatrie t‘fmr!ﬁedﬁb‘ﬂy 3Btiyhmatrix

opposi ng subgde Heeéﬁﬁno Iﬁfsslaga\catem&) Methbd X, t%hll@ﬁésérﬁtlﬁve%ﬂﬂn bﬂeb@ RiN&hEed in
SUbSt rate ar % §8+ agpa&???ﬂ)&ﬂ glalf%d)vgl}g}l iqcﬁ'alog de rcieﬁlces 5t7d1%(ﬁ ! nérﬁom

t her ebet weeﬁl
manuf act ur edhasesf- be used as a display device for all types of electronic

equi prrent . Not e t atsuch dl&:tﬂ@ﬂﬁ:sé afatiis) thdr€ @/ p6bddl 6@ 4 Rideo edsbRel, rﬂeatgum th
any of d| ment.s i.ment

t\hi LS errbo
Y O o a0 EaBerk Foksed: he mafel AEREN TRR ) A" S TR Bhror”
substrate shio0# steredsi @ personal ¢qmm»éerdemﬁab@dmf@maﬁomtgrmmaﬂ (I@bﬂFTCOminﬁg
the sa{ne st {mﬁw_?ﬁequmohbar ae@tP@n@eéok Efrd 5&411&h0‘mmp1es bt Q\]F';eilzﬁe hﬁoWBﬂFxt&S a
current con 0 e curren
control TFT %%Oﬂf oughg?g %gr}g %d%%éﬁto%‘ tﬁﬁ%‘r’al CW| ring of a
swi t ching TFT 448 1&A§@OW§ h@etwmlﬁomwliehglcblrdntgremewrboémt3()ebnmrimngermuu5o1
i s el ectr iLs PokjorCIONE S d&PlayVWoltlor 3G £kBGbA@BN0450%Fhe if¥ehtior Rispplicable

enbodi nent , e 4504 made from a conductive filmserves as
t he cat hode té?%t(ﬁééﬁg% {l8&56®d| ng element. Concretely, an alloy film of

al umi num and | i t Figirh8Bsshesesch videe sameratinclading |anmaiadiody 3194, & disaiaytportion
bel ongi ng t B10Dea Ysioe paplt PortioRB 108 PepatidnGividches Py @@wert/asbbs afd ad image

d f f 15 A
ot e o e pRbE108° AT oh AIEbLR upLRbALRLIRacaBd, 12 B
al t hough 88ly one Eig-xHC isBowh anmopile cpgputey m%luthlgm IR tbpﬁiy]gnpbyercamerd
cor respondi R@rtich $202( gfi eRAge teeiviighsitiby 3208, avajperativh GWiRkR 3204l andd display
coating met g (PSRLCT 3RL Yuve Pl Nppif @Rk ROaTRED BRichRobdll s enbodi ment .

Concretely, am nate struc use hi um f | uori de
(Li F) film having Tt 1R Rervesa goagle tips Aisplay doeladias asmair @adyciiBn axbsplay

i njection | guesior3Bd2an®RY afrh @bitidari3penyheineitivnl i asplichble 1o tha\dispiayportion
t hi ckness gf 49 nrn is provided thereon as the light emtting layer. Then,
an anode ?( 038 nmade from a transparent conductive filmis provided on the
“light enitting | ayég k8shows 2 pbayensusings at igeerdemsaimrapgorded sathd peagraras

filmmade of(héreinafien ceféreedodo ds Reboddrediuge) incldding B neXh 86d PB4, @ RINGEY Ebrodn

-1 ndi um oxi des@5d, Zielier Pkt 3483, 4 RecbiaGHedm 3264 LARRT B &N SARAYADS VeThd | M
player uses DVD (Digital Versatile Disc) or CD as the record medium and can enjoy

30 music, enjoy movie and carry out'game or Internet. The invention is applicable to the
display portion 3402.

Fig. 18F shows a digital camera including a main body 3501, a display portibn
3502, an eye contact portion 3503, operation switches 3504 and an image receiving
portion (not illustrated). The invention is applicable to the display portion 3502.

35 Fig. 19A shows a front type projector including a projection apparatus 3601 and
a screen 3602. The invention is applicable to a liquid crystal display apparatus 3808
constituting a portion of the projection apparatus 3601 and other driver circuit.

Fig. 19B shows a rear type projector including a main body 3701, a projection
apparatus 3702, a mirror 3703 and a screen 3704. The invention is applicable to a liquid

40 crystal display apparatus 3808 constituting a portion of the projection apparatus 3702 and
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- When the anode 4506 is forned, a light emtting el enment 4507 is conpleted.
Note that the light emtting el enent 4507 descrjibed here indicates a diode
conposed of the pixel electrode (cathode) 4504, the light emtting |ayer
4505, and t @g‘qig It is effective to provide a passivation film
4508 so as tgglego etg'lqp C rr the 30 light emtting el ement_ 4507. The
passi vation film 5’(9‘6"'[1 ‘grri?\gé i§ # §IRvAPOVHEE PR EXRPLE |°If|3n“ri”ﬁt€F"u9ﬁ thg PEOiEG 0N
film a sil app}matns t36Dtlearidi B2 dn FHigsi9Acan Eigy nidn, i @epektivaly.anTheipesie@iona

single | ay%%;% athé‘%dg'lg‘ﬁ?@é'l{‘&mg BEdOJrY a""ih% %ﬂ@é@ tfAl @m{eﬂm(%%ﬁ&st@%ﬁﬁ eof .

Furt her. (g Opasm at| orn
covering $ard2Ped tiyaugh 380 dn@l'éﬂfof%@l‘ré‘?f& n 2 ASPayd Yk @t liquid spistal display i s
pr ef er abl y upgtatas 3808 a plasesdifitrente plae 3869 dnd 4 picfeceibi eptidal gystem BETNLI dEhea

mat eri al i(ﬁ%ﬂ%ﬂ r&h&h L%R?teﬁ’lbﬁﬁh% ceﬁhtﬁft&??% aff 'E) Wﬁiﬁﬁh %clm}{% Qq;r?’}gcuon

anti - oxi dan |nner ortiro

‘substrate, naua t 0 FF&’P@ imgn éhob’f%?é‘thémgtf&ftt?ﬁf’é a(‘?‘rfe‘,‘l’%d]f‘%ﬂ'“godb‘l’%%‘t i C
filnm, in wh abt particalailgnlihitedntiqretef Butainhy beaof]i famerampiek @ siaglooplatei yp}. | s
formed onihelRnsus E@:%@x? of %xéé?ﬁﬁ’g h@%n{bﬂﬁm‘r‘éh‘( flal W&@Grt{ﬁ%ﬂ rn%k/ d%%n]cﬂmcﬁ(%v%@e

that this enbqdi e reeyco I .ned ?
[ Enbodi nent S49) 25t eps> acfim haying 3 plarizatiop f‘]b‘?ﬁ“PPﬂ‘h ik (Qpeadliysying 2 phase

i npl ement i ngliffdrence oy eniR Gilm i am optécali patl shaswn/hy aroamg merleciniRig. AP cal devi ces
(active matrix tygghd Oy d1§'['53f§£ @ievxﬂ%h%ﬂ) I?/Tn ﬂ% d 5 stﬁﬂdré’ Bf m@tlighrs&li\f'&e EC

di spl ay device, activ e ctive natrlx

emtting di SBHA) S)S%W?é ml'h@t 1¥§ fiqeer ﬁngé‘é e RRAGHPSNthe digh bé Pg‘t‘rélnt ed
in all ol5aysah380l ds eppttuaddises riflecey Balhd light kourbe3&12% ddns araps B&ESI and
devices at dggp) @}Sc)llaﬂﬁitio%”éonvkﬁﬁ{ ngetﬂsifﬁgcz{?lde'«l %EH@'I&@W altifiherd hl?ef e

are pointed_out a video canera, aner a, rojector, a head
T o 13ht et oty S amehcsy in i 9D R ApHoA paiels BElE Sripogigent
stereo, a pelbspamk:uladymunmd, thergyar t Bdyl exampleo ranpersamnof execuriag temenbodiment

t h f
(hese:or o oA PAEEHE) PR SEiUACUgR naritin afel brh (RIS,
t hr ough z%Q:PO aﬂor’s ﬂ%‘w&%é‘%g a%ﬂngcfhﬁ*e&srd W&‘P‘Go‘?rrrtj‘ EB ‘Pn‘“t}B‘En‘/“-’ébm :

an i mage m;suuhrced:ﬁnqabs;tstamm 3002, a display portion 3003 and a keyboard

3004. The inventi %v&e%e@@@éair&ﬁb't@thetﬁ?oﬁ&&s@hwh%( FFBQV 1919“19?50% 19¢, ghexé&B
shows a vi de camer a |8fc

. S ortion 310 a
voi ce i nput SPRVRibf281 3“SIB§ear é’tapﬁﬂB%‘W’ ttlfgﬁﬁ SSHRNC 2R ?i'gl't"‘tq 3 sEampls oh
i mge receiapplyipgpoefleaion3gfiteleciivaid appentusosnatsilespptedcabl e to the di spl ay

g%tl ion 3392. 20 K zo;\&@og/gg%r@bmab bifon€ HBAiSS 2 mgd bistiy 108, 9bide B
oW Lo 320 PORIRT G SoYGIGE iny PPERTSR0S: & AR DRRRPT dthB?rflt&%F “‘t‘ e
di spl ay por t396h agPabantéing. 3906D Thoinvestiopdy gpmicaliipéo the sipiay pontadrudfidg a mai n
body 3301, a di Splﬁgf 20@0{1{0&@% 3&%1@9651@@@&8&19%Bk)qﬂcl?aé% Haf baayenfion
's appli Cablde sptlay portlons tﬁ)?)lZaa%d&%[)g a record medium 4004, an operation switch 4005 and an

30 antenna 4006. The invention is applicable to the display portions 4002 and 4003.

Fig. 20C shows a display including a main body 4101, a support base 4102 and a
display portion 4103. The invention is applicable to the display portion 4103. The
display according to the invention is advantageous particularly in the case of large screen
formation and is advantageous in the display having a diagonal length of 10 inch or more

35 (particularly, 30 inch or more). -
~ As has been described, the range of applying the invention is extremely wide and
is applicable to electronic apparatus of all the fields. Further, the electronic apparatus of
the embodiment can be realized by using any constitution comprising any combinations
of Embodiments 1 to 9.
40
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25 3302. Fig. 18E shows a player using a record nmediumrecorded with:
prograns (hereinafter, referred to as record nedium including a main body
3401, a display portion 3402, a speaker portion 3403, a record nedi um 3404

and an operation sw tch 3405 S D I tile Disc)
or CD as the r ecofliﬁ6 hg’gf‘ﬁﬁ?tﬁl ﬂgggﬁalgcﬁ °w§8’ 5:2 %/" bénjbg‘"ne% l\’f’fg cp\ﬁ’g (,gath

out' gane orstruetuse pbthe present inveatichon is applicable to the display portlon
3402. Fig. 18F shows a 4)iAkinglle c@idtie coffotligng aacdﬁaemxda@mwmutaatuﬁn%pl ay
portion 35 Cesn eye contact portion 3503, operation swi tches 3504 an

i mage receiving > portion gpot illustrated). The invention _ is applicable to

the displ & portion 3509. BB filg. quelitiesheks2agtteoinsulaing flmj &ymed on a
i ncl udi ng asemlememuoemﬂmmaarbawﬁe%mmm@ndae@ﬁfegemeaa@ezan Boenaidiyiged.i ag i s

appl i cabl e %xﬁdﬁor{ YTV gmg{y&g%%rtgltfg%?&%ﬁmf %.u constituting a

portion of roj ec DiVer circuit. Fig. 19B
shows a rear type proj e@tWhﬂ? patisfiting heabrus Fﬂ%&@ﬁe%?‘@ 1“Cf§“®|“b}héc9ﬂ>%‘ﬁ0ﬂal
appla_r at EIS 3pfdperties and W its 312BilAy dad bs Qélﬁefbﬁlﬁ%senﬁb@ldggtgg e vio® typified by a
applica tus constituting a
portion o @ﬁ%q%?gﬁﬁégf%ﬁgggﬁéﬁgﬁ g%%%éﬁ%ﬁgﬂﬂggéother driver circuit.
Further, Fig. 19Cis a view showi ng an exanple of a structure of the
projection apparatus 3601 and 3702 in Fig. 19A and Fig. 19B, respectively.
The projection apparatus 3601 or 3702.is constituted by a |ight source
optical system 3801, mrrors 3802, 5 and 3804 through 3806, a dichroic
mrror 3803, a prism 3807, a liquid crystal display apparatus 3808, a
phase difference plate 3809 and a projection optical system 3810. The
projection optical system 3810 is constituted by an optical system
including a projection Ilens. Al though the enbodi nrent shows an exanpl e of
three plates type, the enbodinment is not particularly limted thereto but
may be of, for exanple, a single plate type. 10 Further, a person of
executing the enbodi ment nay pertinently provide an optical system such as
an optical lens, a filmhaving a polarization function, a filmfor

adj usting a phase difference or an IRfilmin an .optical path shown by
arrow marks in Fig. 19C. Further, Fig. 19D is a view show ng an exanpl e of
a structure of the li,ght source optical system 3801 in Fig. 19C. According
to the enbodinment, the light source optical 15 system 3801 is constituted
by a reflector 3811, a light source 3812, lens arrays 3813 and 3814, a

pol ari zati on conversion el enent 3815 and a focusing | ens 3816. Further, the
| i ght source optical systemshown in Fig. 19D is only an exanple and the
enbodi ment is not particularly limted thereto. For exanple, a person of
executing the enbodi nent nmay pertinently provide an optical system such as
an optical lens, a filmhaving a 20 polarization function, a filmfor
adjusting a phase difference or an IRfilmin the Iight source optical
system However, according to the projectors shown in Figs. 19A, 19B and
19C, there is
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shown a case of using a transnission type electronic apparatus and an
exanple of applying a reflection type electronic appara

illustrated. 25 Fig. 20A shows a portable tel ephone i nclk ﬂwﬂ m'u

3901, a v0| Qljé?{;? on 3902, a voice input portio L

portion 390 ﬁAquSop Bi(?nlssvm tch 3905 and an antenna 3906. The |nvent| on

is applicable to the display portion 3904. Fig. 20B shows a portabl e book
(el ectroni c book)l. Avakied Bgnﬁnmttnnhg)ﬁlyerﬂi@&iductordeﬁa&ét)m fid 8 stefOL and

4003, a record 4004 0 nt.enna
4006. The i nvenf&g}nﬁ% sxa‘:‘if‘% ggrbﬁg?(g&t%mhﬂf Prga?lt“?@ns gfﬁgqéﬁ% t§

Fig. 20C §m@%|3%l%d¢qwﬂlm,ﬁgda mai n body 4101 a support base 4102
and a display DQfeffoﬁﬂmé]:DBeatTi‘b@trmth@@lheOdi‘rystSlhﬁ@@érhicabdhﬁ:tdrofﬂiﬁl&) ehidapd ay

portion 41 cﬁstormg fox‘?ﬁe%ph%f &&&S’ﬁlﬂé E‘&nk&&u@ﬁr ‘ﬁﬂ}{% eb il :Hgsdxé%gr‘{gﬂ LOTSA oy

particul ar arge ageous in
t he di spl a%ﬁﬁmdﬂﬁéloa@ﬁ&déﬁalllgh‘engt h of 10 i nch or more 35 (particularly,
30 inch or nore). As has been described, the range of applying the
invention,i s ext I P pha

all the f rl|0el ds. urt h%et%c?‘éf %[‘]qqmatc %gcEll E&R@r}ﬁ&&edfeg%% d%%rﬁ 3 t% <Els;j}'{"ryslc’in be
real i zed byVhespinghelaserdight on mrrqshat@arﬁﬁrfa@ 9sgn wlﬁam%%lm@atw surface
Enbodi ment shas atline& shdfe G reb@nuimckhapnt al signi ficance shown bel ow can be

~ obtained by enploying the structure of the present invention: a) A sinple

structure conformn ag to a conventional TFT manufacturing process; 5 b) The
filmaqualities of3-aAdnetBod g mranufasirme arseBicARANCon dgvics axrerdiguier Jaim ili m
can be n&dewﬁetéﬁlltm Bigér 1eghe 1si @M itled €S 6:&&5 luRity ey pedi satedieddebm the group

addi tion, i, BeROES, PASSID! 2.4 .08 TS DAM0fledh DN HPBLEL L UW" e

satisfying ah- I'NCt ease I 'n era | Gnar ropert es
and inits h@tie&l!ﬁslqnt%ﬁpéﬁﬁl t%lﬁ$1%6’<ﬂe1 n a sem conductor device typified
by a 10 high definition active matrix liquid crystal display device. 35

WHAT | S CLAI MED I4S C;nét{l% §f r%anuéfcﬂmr#og s%lcéﬂ?d?lléiq?ccfewck na%c@rd %n@oc‘ggl%l tor

devi-ce corrprl Si ng{ ne se ilm
by irradi28t Vg heagqhd qtata iﬂse& i§ adgper spl fmm&se avg %Qiﬁ&ﬂ&% af a FAGjaseing

pfer f gr m ng ‘avmaaiset rae‘ar_t,ﬁﬂﬁttﬁr,ta)‘(t\t@ ?Fe_;t,si glaksd _Iaeersgmb;ond?rpfmal\;\azaﬂdﬁté Qnsﬂeduce
0 istort e crystalline sem conductor filmwherein the

di stortion %@%@%@@gg‘y@se ‘he i r)r/adi ation of the laser light. 10 2. A nethod
of manufacturing a sem conductor device according to claiml1, wherein the
| aser |ight on arb.iArmethed iof imaukdcacimngos semicbiducior alemlce yacobrdidgetol clamdilat i on

SUrface o5 wherein heating time for the heat treatment is within a range of | to 30 minutes.

6. A method of manufacturing a semiconductor device according to claim 1,
wherein a heating temperature of the heat treatment is equal to or greater than 500°C.

30 7. A method of manufacturing a semiconductor device comprising the steps of:
forming an amorphous semiconductor film on an insulating surface;
forming a crystalline semiconductor film by irradiating a laser light to the
amorphous semiconductor film;
forming an island shape crystalline semiconductor film by etching the crystalline
35 semiconductor film; and
performing a heat treatment to the island shape crystalline semiconductor film to reduce
distortion formed in the island shape crystalline semiconductor film wherein the distortion
is caused by the irradiation of the laser light.

40 8. A method of manufacturing a semiconductor device according to claim 9.
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| Sem conductor dovi ce. according to ciaimi, 15 wherorn «ne MNIMESIETARA

“emitted fromone or a plurality of types selected fromthe gtoup *
consisting of a gas laser, a solid state |laser, and a netal |lLaser, teach

| aser bei ng whereinrthostep of fopming Hiegalpashshspe soystalline sgicaadpaier Bip S, pretormed o
nmet hod of mﬂ&ﬂggﬂéﬂ stpeffobfifigChd kB trédtmday i ce according to claim3, 20
wherein the solid state |laser is a |aser selected fromthe group consisting
of a YAG laser, a YVOQ4 |aser, a YLF laser, a YA1LO3 | aser, .a glass |aser, a
ruby laser, an al ekahoheihod of sepapfactusing agemicoagysiidexice SQBPrisiBg the SIRPFREJ of
manuf act urisng a semmpdycirpsalday isemicdadactoi figmt by diradimidg 4 1:8& lifler @ an
heating tinme for. the heatdtrgaH'reryndis within a range of 1 to 30 mi nutes.

6. A nethod YPORARLYSSEY R CRGCL SR e onduct or devi ce according to claim 1,

. ! [ g ]
wherein a heating iredjpgngadamsp dight taeheewystalling semicandycordyimyto educs digiprtigner
than 5009C. &Pméd if theichpethiple Bamichatictori filh whemin ciendiswirdon deviwsed by the
conprising the %’éegs g{e: fi)rﬁrti ng an anor phous sem conductor filmon an
i nsul ati ng sHPAARUER of MelasgE Nght. 't al 1ine semi conductor filmby irradiating
a laser lilght to the anorphous sem conductor film form ng an island shape
crystal i ne sem copglugtméthdd bimbyuRtRkinga idnicendysibvaldbvioe ac@bdiag o chaidu,t or
film and perform a heat .tre i L.k De
seni conduct o 'ieﬂvf]h?(gasfreﬁglgelg e’é@set or nlltgﬁe *’gfgﬁglgh?ggtf ﬁ@gﬁgﬁlgﬁ#gﬁﬁ ‘29,9“"
crystal |i ne sensistiog@fietees las¢n aslifbstale dasehangia ducsplilpssh easlylagey heing ‘&?HP‘I‘%’S

‘irradiation ghhidagsdi@6r puldeditint eh@sBn typeret hod of manufacturing a
sem conduciﬁor device according to claim9. 36 I1l1]
I

1111111211 ~liiill~'11in the step of formng the island shape X
crystal | i ne seni cohbubtesthdd pfrmasufpetpring AeemiGRREYEOEqViGe JopRrdigely Qgim 10,

perform ng t h@ehfpthelsbE@bERNbser & a AsdtBtlberdd fom thagtfupconsisting of a YAG laser, a
sem conduct o Vi.SE SR 8L : 0948 . Yt Bl lidifa8 as
sem conduct o&\?(?‘i s s%ryai r ralcflié‘art ?%ﬁﬂ?ﬁ%@%?& @%séﬁgseg’gar?r?p céls?:ﬁr)’r Shous feasen
sem conduct ornd g [Tipapphide lasetadi ating a lanp light to the crystalline

sem conducger filmto reduce distortion forned in the crystalline

sem conductor fil rei i i i i Ai-3GhatiA;ang of
The Laser 1 tgnt. 10278 Sstigd o8 pRihiinars, oo EONRRG: Uit Beobting TR
accordi ng t o Whemsimtles amgpnsraf time ffer thgdarpp | lebh {rradiation; is W AoRpghat §rog"
plurality of plimes sel ected fromthe group consisting of a gas |aser, a
solid state |aser, and a netal |aser, each | aser being continuous |ight

em ssion or pulse light em ssion t¥pe. . ) . . o
25 13 A method of manufacturing a semiconductor device according to claim 9,

wherein a temperature for the lamp light irradiation is equal to or greater than 500°C.

14. A method of manufacturing a semiconductor device according to claim 9,
wherein a temperature rising rate and a temperature lowering rate for the lamp light
30 irradiation are within a range of 30 to 300 2C/minute.

15. A method of manufacturing a semiconductor device according to claim 9.
wherein the lamp light is irradiated from the upper side of a substrate, from the lower side
of the substrate, or from both the upper and the lower sides of the substrate.

35 .

16. A method of manufacturing a semiconductor device according to claim 9,
wherein the lamp light is light emitted from one lamp selected from the group consisting
of a halogen lamp, a metal halide lamp, a xenon arc lamp. a carbon arc lamp, a high
pressure sodium lamp, and a high pressure mercury lamp.

40
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‘ 15 11. A met hod OLMM“MH"HE“} semi conduct or device according to .claim
© 10, wherein the Is a laser selected fromthe group

consisting of a YAE | &ser, O™ |aser, a YLF laser, a YA1CB | aser, a
~glass | aser, a ruby | aser, an alexandrlte | aser, and a Ti;sapphire | aser.
20 12. A method ol7-#umgthediol F‘Paﬁﬂfaﬁt%lé&f“éﬁ‘ﬁ&ﬂ&‘é‘lﬁ‘ordjévice’ém&tl’é’ém&t steRs aff ai m

-9, wherein the afmmntg af anhorplodsaemidoadicaontilin @hdn msulamgas‘urfam is wthin a

range of 1. 0.0 ol 85y dRihd: soidHRAAAE: Bl BV ASANY DOufr SRR RNGLCt O

devi ce accordin to C el n a tenperat ure
i rradi ati on2Per EﬁaﬁeqlﬁPWC‘QFgHFer than 500"C. 14. A rret hod of
manuf act ursi ng a sfornauiisland shipeicetaiimaseticopdicoctim by 8tchinghBé eiyStaline

t enper at ure and, a tenperature lowering rate for the lanmp |ight
30 irradi atls%rg}légé}g’c\{/?n? 1I{Eum M range of 30'to 300 2C/ mi nute. 15. A nethod of

manuf act uring a sEW@é‘ﬁﬂ@ci%‘FP &Sb‘i Wethscislgnd|ishapet eryepbing, sgmicopdustes Hlm He .
| amp | i ght teflute dBtbradre tbrinedin theislypp shag ctgstallina semkephduta, filhy afiedeletheower

side of thgigﬁ)ﬁ&fg%nlgﬁeﬁ%gt%ﬁgﬁ&%ﬁlo%mgl%gpﬁéhtand the | ower sides of the

substrate, _ manu uring a sem conductor device
according®o claim9, wherein the lanp light is light enitted from one
| anp sel ect ed frons.tAenghalipf mnsﬁaanhnga seficontadtagdavideaatpordingmet ddimh #f,i de

| y ]

and 2 i gh SAeREE U ofofil e Rlgha sl crllisopRb AP g PROA,

L s 17. A nit#idhe gep %ﬁ@ﬂ%ﬁ’g‘f‘&ﬁhﬂgfna lightri conduct or device, conprising the
~steps of: formng an anmor phous sem conductor filmon an insulating

surface; {0rning g9 yatidd deean %&ﬁ@g%?&%gﬁéét@ d¥¥ick b h %gﬁsﬁeﬁﬁer

light to the anoiphous sem conductor ormng an,
crystal line semi cEHBRRE B qrmtﬂﬁn%ﬁwa@gﬂ?é flmy Rt F4diatiog as@mpcks%muetdar
film and i amadgihats smxaodchnmrmrght to the island shape crystalline

sem conductor fil mrél Pﬁfc%v\lﬁfl&'étsérﬂﬁofl cgﬁ?qllhirb\;lpﬁdfdﬁhlag(?asélgﬁ’%ﬁ to H1e

crystalline_senico er ei stortion I's taus
i rradiati onfi5t cpRl F“&sSSF’l‘fanH‘ftor By ad A net hod of manufacturing a
sem conduzt or devpeaéorain®radheay tteatmdnditon the' secomdecrgstallihb esesiti@ndodtod dilmi tog

the island §J§1@Q§ RO foEd SRITNE ORI Qeysldllid® sémRBA&RIITCHlIm AbhéiEint R
step of irr %1slt0%t1|orp i caused bynﬁe 1rra%1at10n of the laser light. '

20. A method of manufacturing a semiconductor device according to claim 19,

25 wherein the laser light is emitted from one or a plurality of tvpes selected from the group

consisting of a gas laser, a solid state laser, and a metal laser, each laser being continuous
light emission or pulse light emission type.

21. A method of manufacturing a semiconductor device according to claim 20,

30 wherein the solid state laser is a laser selected from the group consisting of a YAG laser, a

YVO, laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandrite laser,
and a Ti:sapphire laser.

22. A method of manufacturing a semiconductor device according to claim 19,
35 wherein heating time for the heat treatment is within a range of 1 to 30 minutes.

23. A method of manufacturing a semiconductor device according to claim 19,
wherein a heating temperature of the heat treatment is equal to or greater than 500°C.

40 24. A method of manufacturing a semiconductor device comprising the steps of:
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15 19. A nmethod of manufacturing a sem conductor device m ”'ﬂ Immm
- steps of: formng a first crystalline sem conductor fil I;IIL
“lamp light to an anorphous sem conductor film form ng a“sefont

crystalline semgond.uctor filmb |at|lgrﬁ | ase qu{lf to the first

crystalline seni d3WRf18£RAMPIRAHS eﬁ‘b‘ ugtor i PPRG "EUH it nent to the
second crystal | i fermisgiacfimutcrysteling isemicopdugterdiile® by iimadintingon ldmy hglt forthe he

second crysdndrphdi sgﬁmoﬁwlgr filmwherein the distortion is caused by
the irradiation qf aser facturi
oL O g B elting &iedhgUB B BL SPRAS kB P o
em tted fbdirsionpstalingsepigenductoy fibh; t ypes sel ected from the group
Iconsr SL ing of a qaﬁmhgsa@rlslaﬁd $8hpedscebad eryseaﬂlﬁre, se.ﬁﬁébhn?uﬁﬁf ﬁhmltfystetemngaﬁ@ A
aser bein n on .or pulse light em ssion type :
net hod of %ﬁﬁ?ﬂr‘aa Yﬁgﬁﬁﬂﬁseylg‘e‘fﬁ“‘é@ﬁﬁﬁetﬂd devi ce according to claim20, 30
wher ei n t hepesforningst beae tieatsent tosthg lslasiarhapeswné@tryﬁr«blfnet%mimugocﬁhsiteti ng
of ba IYAG | ag@ioe alsto}f‘ié% th)@n%%r in %eers‘faddasm e secoril GBystABRY se@ggﬁ&%&)rl f}ﬁﬁra ?
ruby | as ndrite | ase ser met hod o
et ey o iR AR sRELby R WeBaren SRR BRETART e %5 wnorei
heating time for the heat treatnent is within a range of 1 to 30 m nutes.
23. A nethod of rnsnuf aﬁfﬂéaldlgnmm b&ﬁi@bndfew&ev@sqeédfmﬂg té Qlathad4n 19,

wh h t treat t
o 505 s 3nb REE Pk e e Hind B G50 LB elne S lonb oL P "
conpri sing nm@r@@@pfsercshe steppef perfominingthe haat rneatmenr LTI 1 111 * CLMS *

form ng ap anor phous sem conductor fi I mon an insulati ng surface formng a

first crystallin m c irradia

anor phous seni coﬁ2 ugt ?t?l ﬁfﬂ %EF‘%“H S%‘%%B‘hdd‘c Of%g\f’g? Folﬁgms h88£?8u8?or
filmby irradi atifegniag| &s@ﬁt |qryftialling SFWeCOHQWfPYr sftlmc Py spesfarining seficyoheict or
film for mmuasmlt@h@aﬂoﬁmgpegeﬁgs&{mc@fﬁﬁf,al [ ne sem conductor film by

etching the sec crystalline m conduc n heat
Creat ment to the PUpis Ry wﬁ R PG Rlor nim Bl PRGHBE BBy e
reduce di28tfust ¢rystaliipe perpicprAucks film) andd shape second crystalline

sem conduct or fl I;f&fomlrrghe«reemru r;éae tréhtﬁieﬂffdtﬁﬂ sécdné ansedileyselicondaéetighi on

of e 1 asep Jgh wisGiion (IRLACH, G JRQ AGLUHAL A ORI AR S HerlEhES

accordi ng to c
crystal | i nedlstéﬁi%ldﬁé%f@li‘é)by fhellffwlstlmp@ﬂ'tflofaﬁ@dl%‘fter the step of perform ng
t he heat treatnent. 15 26. A nmethod of nmanufacturing a sem conductor device

conpri si g { he Stﬁps method of manufacturing a semiconductor device according to claim 26,
wherein the laser light is emitted from one or a plurality of types selected from the group
consisting of a gas laser, a solid state laser, and a metal laser, each laser being continuous
light emission or pulse light emission type.

30 28. A method of manhfact'uring a semiconductor device according to claim 27,
wherein the solid state laser is a laser selected from the group consisting of a YAG laser, a
YVOq laser, a YLF laser, a YAIO; laser, a glass laser, a ruby laser, an alexandrite laser,
and a Ti:sapphire laser.

35 29. A method of manufacturing a semiconductor device according to claim 26,
wherein heating time for the second heat treatment is within a range of 1 to 30 minutes.

30. A method of manufacturing a semiconductor device according to claim 20.
wherein a heating temperature of the first heat treatment is equal to or greater than 600°C.
40



iformng a first crystalline sem conductor fil l g first heat
‘treatment to an anorphous sem conductor film nﬁlﬂi“ﬂW“llH‘lﬂngcryst alline
‘sem conductor filmby irradiating a |laser light*td the m20sfirst
crystalline sem conductor film and performng a second heat treatment to
t he second cryst al 31.rfe mathddcofaienufactuting msemisopdupieredeyiostagearding tolaiad26.n

the second cy¥érfedl b inBStinzeRIpRAMUE l0¥thd kédPndiRECIrEatinBf is HqG4lOot brodtehter gRMSEed
by the |rrad$&gl§on of the laser light. 25 27. A nethod of manuf act ur i ng a

sem conduct o vVice according to claim?26, wherein the laser light is
emtted fromone or a plurality of types selected fromthe group

consi stingsof a gasga. |Aﬂﬁﬁfhod®f%ﬁhhficﬁ1hﬂgﬁ sksRhducisiteicBRbAbritiag e, stepa Of:
et hog o8 oo kPt o el R hiRp B o ARk ERAR A8 Yoo 30 28

A net hod of manufa evice acc aim 27,
wherein the solid forming Rafiest ¢rystallingstemieendaetordfiliy b peréorgriogy dorsiheati ng

of a YAG | asgeatm@nt tWada@@ﬁéus q%mYédﬁdh@t&ﬁﬁLma YA O |aser a glass laser, a
ruby laser, an alexandrite |

a a. Ti a
et hod of | rmnut act RTE SecceRl @R SriicBbei R IRR i Gradofhe e ity b e
wher ei n hek ﬁrsgcmstaﬂme@pmmq)edmcfﬂm,heat treatnent is within a range of |

to 30 mnutes. 30forxﬁ1ﬂ'§351h@ﬂaxﬁlfs WEcvnt Wridigllife SEAIcEANL M B¢ \eichng the
accordi ng to cI aa L gg%temerature of the first heat

treatment is e y%“m\ré@g%:gf‘dua ‘ﬁgﬁ‘ C. 40 39 1111111111111111111
NERRERA RN 31 p@rﬁ@ﬂh@gﬂ aofearnd Uteat ttisriment dosdei shnduhepe sgeandc erystalline
accordi ng tOsohiabﬁau%ﬁn filh & eddirc@ dixeditiom JodniipRyr mbusﬁn@fshiﬁeeqea@:@a@shﬂaie

treatment | ¢ ql%g%duc or(f gzl{hee?égrevetéc}aomo% 19%sec?b)?ﬁxe uAildﬁs Oqu 1 laser “gﬂ[ an

manuf act ur ng m COon e conprirsrng
anor phous seni conductor filmon an insulating surface; form ng a fi rst

crystalline sem COBBiUAtxﬁ)éthéd bmﬂayuﬂaanhﬂg Qi sBghicdnbidtst ddvedt acchidamt Wedhint g2t he

anor phous seqj con ct 0 y. n duct or_
Ao Phov < eQERIENR Sbp Bt B0 16k S50 Ul LA O B EDARAT L
sem conduct openfmmd atffsﬂhersgpaqﬂ pp@@nagﬁwaﬁs@ étrfaeaenw{ alline

sem conducgpr filmby etching the second crystalline sem caonductor film

and performng 2 Se8 o8 ot SR e Lok AN ARG FEROME s of.

crystalline sem con stor
shape second cryst frpipga figg %ﬁﬁﬁlb%mmmdumr Fmbyrrsriarming adieat HeatmsAt (0s
caused by t henambgshoas seamicadduttoe filmser |ight. 33. A nmet hod of manufacturing

2, sem oonduot or eyl ainAe Sl Bk finkl BhiBofiio MR 6] Drebllfogh WReLhed o8 MO

the i sl and shape secon ne sem con | ITmirs
the step o%5 BEstcHskl IW%CWéC@é%ﬁﬂfﬂmaépdtreat rrent

irradiating a lamp light to the second crystalline semiconductor film to reduce
distortion formed in the second crystalline semiconductor film wherein the distortion is
" caused by the irradiation of the laser light.

30 35. A method of manufacturing a semiconductor device according to claim 34,
wherein the heat treatment is performed by irradiating a lamp light.

36. A method of manufacturing a semiconductor device according to claim 34,

wherein the laser light is emitted from one or a plurality of types selected from the group

35 consisting of a gas laser, a solid state laser, and a metal laser, each laser being continuous
light emission or pulse light emission type.

37. A method of manufacturing a semiconductor device according to claim 36,
wherein the solid state laser is a laser selected from the group consisting of a YAG laser. a
40 YVOq laser, a YLF laser, a YAIOs laser, a glass laser, a ruby laser. an alexandrite laser,
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i;20 - 34. A nethod of manufacturing a sem conductor device nprising the
‘'steps of: formng a first crystalline sem'Em“ _ l‘uurm performng a
‘heat treatment to an anmorphous semn conduct oRRiEE Mg SRR a second
crystalline sem conductor filmby irradiating a laser light to the 25
first crystabpd adisapphicolaserctor film and irradiating a lanp light to the
second crystalline sem conductor filmto reduce distortion formed in the
The irrad at on of 3o et o) Panetecihas Snitanlil §oMecibul it e
sem conduct owhgeein the ameunt df igne éorcthailampdight rasliation is ethie atrangeeofi frdatl; s
performed kydindtagdi ating a lanmp light, 36. A nmethod of manufacturing a
sem conduct or device according to claim34, wherein the laser light is
emtted fromone or a plurality of types selected fromthe group 35
consi sting of a gaddladgesthohof planufagiuring 2| sgBueondagiar devies zacondingeto, claiar Ad.
| aser being e@eteinal @usperdtindtor B85 BhtQfradibticitis e @to 6Mér&8ERad YOBC. 37. A
met hod of manufacturing a sem conductor device according to ¢l aim 36,
wherein the solid state laser is a |aser selected fromthe group consisting
of a YAG | Hser. a 4Q0Amethod g manufactyripg jagssayiconductypeyicy apserdingatogtlaios 34
Ia?er, a L ubwhesmera. te@@eﬁkﬁx&mﬁ@ tdte 1288 &F tempetatdrd Ubkddhgd _(r:itialfgrllhelﬂa fighmnd
a Ti:sapphire er. . nmet ho yfkact uring a sem conductor device
accordi ng tolré%cgz?hrﬂnﬁ? w“\%ﬁeargln%e S%éegtg@gn{:ﬁ%lf’u{ei me for the lanmp |ight
irradiation is within a range of - to 30 5 mnutes. 39. A nethod of"
manuf acturing a sem.f:mﬂalﬁz_wa deriRetuaiag Qr @iiéndocte! a&m&ﬂxord\lﬁge{(ﬁ&lﬁinﬁ}-l,
t emper at ur rt ] t I t | t great er t .
50050, 10 5o e B e i sdibE ool 08 weraitie ool FOR B 60N ¢
clai m 34.  wieéthsistbsirate; op Epmn iatle the upperpnddheloges sides efrthesubsiate. | ower i ng
rate for the lanp light irradiation are wwthin a range of 30 to 300
2C/ minute. 41. A hQd uf act.uri.n sem conduct or devi ce acgor di,ng
0o Claimaa 16 whtr 3ol O MGl AenfiaRbLak Al KEKIAS BOGRNT ST
of a subst r atéherein ghe lamp Lighivisrlight qmitiesffrer ong lamp pelected Gpmithe grayptoansisting
upper agd b of laohsgeni @D, gfmétbnehaqwlbahmg,ts g xefiéh ars lﬁﬁ‘xtph@iﬁ:aﬂilconrﬂiailé Lalhiglg a
sem conduct or, Vi according to clai = rein the lanmp light is
light em tted" ?‘gF’n%%Hlé’%lclgm ’%s"gldelgtglg’%fs‘{%%mt%ﬁcé”%\frg%@p consisting 20 of a
hal ogen | anp, a netal halide |anp, a xenon arc |lanp, a carbon arc |anp, a
h} gh p][ essure sodusnil memod ah ehaauhicBifin EeRtit@dIBIOE Uévicd AtPrdidsSto daiieBhod
of manufacturjng. ] ' ' 4 1m 34 }ein a
heat i ng te gygﬂé&aﬁsﬁgﬂéﬁgﬂﬁ%@% SH3Ht e PR Rb 6 bR WL
6009C. 25

44. A method of manufacturing a semiconductor device comprising the steps of:

forming an amorphous semiconductor film on an insulating surface;
forming a first crystalline semiconductor film by performing a heat treatment to
the amorphous semiconductor film;
30 forming a second crystalline semiconductor film by irradiating a laser light to the
first crystalline semiconductor film;
forming an island shape second crystalline semiconductor film by etching the
second crystalline semiconductor film; and
irradiating a lamp light to the island shape second crystalline semiconductor tilm
35 to reduce distortion formed in the island shape second crystalline semiconductor film
wherein the distortion is caused by the irradiation of the laser light.

45. A method of manufacturing a semiconductor device according to claim 44
wherein the step of forming the island shape second crystalline semiconductor film is
40 performed after the step of irradiating the lamp light.
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44. A net hod of nanufacturlng a sem conduct or déVTCE*CUnprrSfﬁg-%he st eps
of :  form ng an anorphous sem conductor filmon ace;
forming a first crystalline sem conductor film bjmlm "I "manl mla
treatnent to the anorphous semconductor film 30 fernmngwa se
crystalline sem conductor filmby irradiating a laser light to the first

crystal | ne sem conghiof aleudd &f miAiREhER o séxﬁi aﬂﬁé&%elcé%e&gl By dne

sem conductor film etchin seco I ne sem con

and irradiati Wbefﬁmltﬁ%eqt Frﬁﬁfmf‘blstﬂ%fo\"%‘?dal?*}ﬂ“@ ‘éﬂégé beghlighty yst al | ne

sem conductor film 35 to reduce distortion fornmed in the island shape
second crystalline sem conductor film wherein the distortion is causedby
the irradiation of the laser light. 45. A nmethod of nmanufacturing a

sem conduct or device according to claim44. wherein the step of formng
the island shape second crystalline sem conductor filmis 40 perforned
after the step of irradiating the lanp light. 42 1 1L EELD FHERLED 1HLL
[T 1 11l a s 46. A nethod of manufacturing a sem conductor device
according to claim44, wherein the heat treatnent is performed by
irradiating a lanp light. 42
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