LASER | RRADI ATI NG DEVI CE, LASER | RRADI ATI NG-METHOD AND MANUFACTURI NG
METHOD OF SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON s The present
invention relates to a laser irradiation method of annealing a

senm conductor filmusing a |aser beamand a | aser irradiation apparatus for
performng the |aser annealing (apparatus including a |aser and an opti cal
systemfor guiding a |aser beamoutput fromthe |aser to a nenber to be
processed). Further, the present invention relates to a sem conductor

devi ce WWWM&DEMCEQWEQRRM)MHN&%ETB}%Mg step and
a met hod of nanufacturing the sem conductor device t he :
seni conduct or MANUE Qﬂﬁﬁl %EWQQ&FWEQQHQVQMﬁE%deS an

el ectro-optical device such as a liquid crystal display device or a |light
emtting device and an electronic device including the electro-optical
device as its conponent pASKRRISINBIOENEEFINVENREOATED ART In recent years,
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15 DESCRIPTION OF THE RELAZ[‘ED ART

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

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

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

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

30 A crystalliné semiconductor is made of multiple crystal grains, and is also
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formed by the application of |aser annealing has high nmobility, the
crystalline silicon filmis used to formthin filmtransistors (TFTs). For
i nstance, the thin filmtransistors are widely used in an active nmatrix
type liquid crystal display device in which TFTs for s pixel driving and
TFTs for driving circuits are fabricated on one gl ass substrate. However,
the crystalline sem conductor film manufactured by the | aser annealing
method is formed froma plurality of crystal grains, and the posjtion and
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uni form (or nonuni form nucleations occur and grow in a conpletely nelted
region, (Eﬂg{a?gaiﬁ Beusdiry)dednypdred RiOCHSE Snfille bhehd Ligsial gl CRAFRAGwE filmis
2 conpl et éd. tained in this case are crystal grains which are randomin
posi tisonh#nghen a carrier is trapped in the trapping center, the potential of the crystal grain

boundary rises, which becomes a barrier to the carrier, whereby the current

transporting property of the carrier is lowered. The crystallinity of the semiconductor

film in a channel forming region has a great effect on the characteristic of the TFT.

However, it is hardly possible that the channel forming region is formed of a single
20 crystal semiconductor film without influence of the crystal grain boundary.

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

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

It takes time in a degree until solid phase nucleation occurs in a liquid
semiconductor film that has been completely melted by laser beam irradiation.
Numberless and uniform (or nonuniform) nucleations occur and grow in a completely

melted region, whereby the solidifying process of the liquid semiconductor film is
2



size. Further, in the case where the sem conductor filmis not conpletely
nelted by the |aser beamirradiation and solid phase sem conductor regions
remain partially, s crystal gromh begins at the solid phase sem conduct or
regions inmmedi ately after the |laser beamirradi ation. As described above,

It takes tine in a degree until the nucleation occurs in the conpletely
nmelted region. Thus, a solid-liquid interface, which is the tip of the

crystal growth, mves i.n a.horizontal direction to the surface of  the
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direction can be controlled (a heat flowis nmade to occur in the |ateral

di rect i ¢hg s¢micomductoadlm (herpinafien eafepyed opasdateral divettion) untl themuglsaderct or fil m
is conpletely lted, the growth position and the .growth directiop of the
crystil opusn e popeletelied degionay hesey thecrea) et BPWs eV Pabeav ol i n or der

to reali t hi [%ﬁF nphke:. Lshiha : VA,
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whi ch t RgyhbefledtBmdamifosth (Bﬁh&ﬂﬂiﬁfoﬂﬁ% fiticloB{onk lih the donprRBBIMEIRA RgRmbst rat e
and a base silicon oxide film and Tornmed an anorphous silicon film above
t he hi giHareinaftergthpgihenomenal isirefefred tm asamshpehkateralrgrasithat ed an exci ner | aser
beam from both the top surface side of the substrate (defined in this
speci fi cati on I3 antamorphous semicomductan fikm or papalygrystalding semicandugier filipm ¢ he

bott om %g'rvi];e{ilf %nseingregyor]:agitogeotsauﬁlgérr@eta?n gv?n%;ei Eleedsupei lateral growth is realized,
exists. However, the above-mentioned energy region is very narrow, and the position
where a large crystal grain is obtained can not be controlled. Further, the regions
except for the region of the large crystal grain are microcrystalline regions where
numerous nucleations occur or amorphous regions.

20 As described above, if a temperature gradient in the lateral direction can be
controlled (a heat flow is made to occur in the lateral direction) in the laser beam
energy region in which the semiconductor film is completely melted, the growth
position and the growth direction of the crystal grain can be controlled. Various

attempts are carried out in ozder to realize this method.

25 For example, Ishihara, R., and Burtsev, A., (AM-LCD ‘98, pp. 153-156, 1998)
reported on a laser annealing method in which they formed a high melting point mefallic
film between a substrate and a base silicon oxide film, and formed an amorphous silicon
film above the high melting point metallic film, and then irradiated an excimer laser beam

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



in this specification as the face on the opposite side as the face upon
which the filmis fornmed). The | aser beamwhich is irradiated fromthe top
surface of the substrate is absorbed by the silicon filmand its energy is
converted into heat. On the other hand, the s |aser beamwhich is
irradiated fromthe bottom surface is absorbed by the high nmelting point
netallic filmand its energy is converted to heat; the high nelting point
metallic film is heated to a high tenperature. The silicon oxide film

bet ween upas whicl el fil iformped)iang fropotha bottem siitface side| ofithargbstrate Gefinedbn il m
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one in which crystallization is 15 perfornmed by noving a slit shaped nmask

over a @ofilt aittaliofint ARl B dRigyds comveed BURES, thel ladtemalting poitt Metalketinp| ace
(approximately 0.75 pm every shot. In the other hand, the use of

| ar ge- aisheatethiota bigh teenprsitarec e@he sitic@nstidg film bdiween thedratnd highwhltisg

sem conductor device such as a plurality of liquid crystal display device
panel s ipoint atstdllicfilea atd the silingn dilinavaerks as @heat abamndation;layer,vad thergfore

t hroughput is, obtained and 20 the reduction of the cost can be realized.
For i nsthfneqoling spegsisef, the aneliedgilicoprfilin campbgyglowed. stis feparted Hret godtabm x 400
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t hought mé%%lgﬁgﬁﬁgfégﬂh%ﬁ#e%@ﬁP%?@ﬂﬁ re is be used in the future.

25 For € rradiating a | aser beam by using a

gal vano mJénhQiS."M,*&t ﬁ%%?%ﬁuxﬁlﬂa@nk&&&% sﬁgﬁ@d§ eh@di Sateraf solidiFicddd on Wi | |

be explained by using "Fig. 5. The |aser beam 201 reaches a substrate 204
via a galetmao(ligtdafton reféidediy] ad SLSf Melt@d} id ehichl Bgpep NattAI @fowthecaaby ano

mrror is changed in tinme by vibrating the 4 galvano mrror 202 so that
t he posadhiowdoin ahitraryderatioeamThe $% nsethet isabre s whicle drystallizatien ds r ect i on
of an arrow shown by reference nuneral 206. Wen the gal vano mrror
1s performed by moving a slit shaped mask over a distance on the order of which super
lateral growth takes place (approximately 0.75 pm) every shot.
In the other hand, the use of large-area substrat is advanced increasingly. The
reason is why a semiconductor device such as a plurality of liquid crystal display device
panels is fabricated by using a large-area substrate is that high throughput is obtained and
20 the reduction of the cost can be realized. For instance, a substrate of 600 mm x 720 mm,
a substrate of 320 mm x 400 mm, a circular substrate of 12 inches (approximately 300 nm

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

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

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

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

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



Is vibrated in a half period, the |laser beamis adjusted such that the

| aser beamis noved fromend to end of the width of the substrate. At this
time, even when the s position of the | aser beamon the substrate is noved,
the fO lens 203 is adjusted such that energy density of the |aser beamis
constant at any tine on the substrate. Wen the galvano mrror is vibrated
in the half period, the | aser beamis noved fromend to end of the width

f th bstrate. T, ' di.at ti f th .b '
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be again noved on the substrate in the direction shown by reference

nuner al 2@Bed Thom lcad ¢o ché amthcawidsh df thadibstrats. ot this @mej evensuben thet e f ace
by repeati ng t hese operations. Nanel ?/fgl the laser beamis 15 irradiated to

the enti Pesiionef thetlasor beamgp the substrakigisimevegdptheniBnlens 203 s adipsted shichng

posi tion and the.movenept ,of the stage using [.otati t he gal vano m nor.
However , ﬂ}fé “PHeY g?{fj}t%gﬁaletlﬁg %%W%ncg}g‘%a? raéﬁ%(éméﬁ’g&gga“ﬁgsfr ﬁtél"i nci dent angl e
of the |aser 0P Jal\Rind URRTDrak & ibtcdNANER thAS pSROINhEVade fRAANGE
nunerals a, 3 and y in Fig. 5. Wien the | aser beamis particularly

i rradi at atbved fiohe endatogendosethe willth ofathe subdiat20 Thange inradistbe portivndefnt angl e
beconmes notable. The change in the incident angle of the |aser beamto the
i rradi at thegases beamdafaser-anncalede Thesrped @f dhe vibiatiosrpighe gpakyanh simor ser

beamon the irradiating.face.is chapnged. In Fig. .16, the | aser beam of 532
e S0 EEed oot el £ ilatimecn A B daser evedh b Pty | HGleaRER S

t hi cknes f R orefr ' | t lavi r face
of | this 2‘3 s'?s r él'? gccll gh 8a‘ﬁ%ﬁf}§% Qﬁ&e#ﬁgﬁég“gﬁﬁ S&Ig%étgjgsé:ﬁ/g%; sﬁo&g%gﬁi nci dent
angl e, apderche MMl P06k tha IR ecSbanbbddis totRidgaithyvddion tHBeabdthe: innci dent
angle is changed, it is known that the reflectivity is also greatly

changed. theudrectidre shoswrc hy aeferene nmaral 266.usEhe fasar beanagambedrradiatad on
sem conductor, film etc., it is difficult to uniformy irradi at;te the | aser

beam an®f ieptirepBOsHRE facT Ry iigpeatingthpseaRaratinns; n Namely. g1ty beatelt when
eSS UL Y OB BSpd R HA GNP 0
reli abi | hdsition and the movement of the stage using rotation of the galvano mirror.
However, as the angle of the galvano mirror is changed, the incident angle of
the laser beam to the substrate is changed as shown by reference numerals o, § and yin
Fig. 5. When the laser beam is particularly irradiated to the large area substrate, the
20 change in the incident angle becomes notable. The change in the incident angle of the
laser beam to the irradiating face means that the energy distribution of the above laser
beam on the irradiating face is changed. In Fig. 16, the laser beam of 532 nm in
wavelength is transmitted through the substrate of 700 pm in thickness and 1.5 in
. refractive index, and reflectivity on the rear face of this substrate is calculated. The
25 axis of abscissa shdws the incident ahgle, and the axis of ordinate shows the
reflectivity,. When the incident angle is changed, it is known that the reflectivity is
also greatly changed. Even when such a laser beam is used and irradiated to a
semiconductor film, etc., it is difficult to uniformly irradiate the laser beam, and it
becomes a factor of a reduction in film quality. Even when the semiconductor device

30 is manufactured by using such a semiconductor film, it becomes factors of reductions
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There is also a telecentric f6 lens in which no incident angle of the |aser
beam to the substrate is changed even when the angle of the galvano mrror
i s changed. However, this telecentric f9 lens requires a size
approximately equal to that of the s substrate. Therefore, it is not
practical when the |large area substrate is processed. SUMVARY OF THE

| NVENTI ON Therefore, an object of the present invention is to provide a

nmet hod and' a . device for co stP L{ setting the energy distribution of the
| aser bé%lﬁP‘Hﬁ“‘%‘émWFeé’dp‘éqtqlﬁg‘e 1;[51 ace, and irradiating the uniform | aser

beamto the a entire drradiating. face, Anotf. | e resent
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subst r aHbwevel nth atlecamit i@ rlewbiegairenh sideeagpresiantely ryeaslt toothai ef the provi de
a manufacturing nethod is of the sem conductor device including the above

| asersi subsiiate: i dderefarndtiisinot pragtisd axhen thelpsgecaps substrate Shpigressete i nventi on
relative to a laser irradiating device disclosed in this specification is
characterized in that the laser irradiating device has plural |lasers, a
first means for form ng tReRPRRSOP THY NIrRSSr beans on an irradiating
face in an elliptical shap‘e_O'r_a_r‘éCr‘a‘n‘g%_{Taﬁe; and a second neans for
20 moving i rr gHeRidrelarPebjeti 6N theOpretdi iventioh ik a6 Proviéaatmethod agd a
irradiating face in a first direction and a direction reverse to the first
di r ect i devicafod constimily setting the adérgy distribysioni ofithmlaserbepmeonghe irgdistinger beans

on the irradiating face in a second direction. Another construction of the
i nvedt i Bicer andiirpdiating fhe uptoup laser Rpagt i‘?\dﬁ'ﬁlé\‘?f’&% epiire FRTAOgeRSed i n
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irradiating face in an elliptical shape or a rectangul ar shape; and the -
second aeaysalf propety icluge itorthdi af ianmopogiystabeeeroin thehbargd arcal subsisae. beans on
the irradiating face in a first direction and a direction reverse to the
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The construction of the invention relative to a laser irradiating device

disclosed in this specification is characterized in that the laser irradiating device has
plural lasers, a first means for forming the shapes of plural laser beams on an
irradiating face in an elliptical shape or a rectangular shape; and a second means for
20 moving irradiating positions of the plural laser beams on the irradiating face in a first
| direction and a direction reverse to the first direction, and moving the irradiating
positions of the plural laser beams on the irradiating face in a second direction.
Another construction of the invention relative to the laser irradiating device is
characterized in that the laser irradiating device has plural lasers, an irradiating face
25 relatively slantingly arranged with respect to plural laser beams, the first means for
forming the shapes of the plural laser beams on the irradiating face in an elliptical
shape or a rectangular shape; and the second means for moving irradiating positions of
the plural laser beams on the irradiating face in a first direction and a direction reverse
to the first direction, and moving the irradiating positions of the plural laser beams on

30 the irradiating face in a second direction.



| asers is constructed by a solid |aser of continuous oscillation or pulse
oscillation. For exanple, a YAG|laser, a YYX |aser, a YLF laser, a YAL(3
| aser, a glass laser, a ruby |l|aser, an alexandride |aser, a Ti:sapphire

| aser, etc. are used as this solid laser. s Further, in each of the above
constructions, it is characterized in that,said plural |asers are one or
pl ural kinds sel ected fronran Ar laser and a Kr |aser. Further I n each of
t he above constructions, Is characteri in, t ns 1 has a
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by the first means. Further, in each of the above constructions, it is
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in the first direction, the direction reverse to the first, direction, and
the second di rButheanin ¢ash efxhepbeye ganstugtionss g is chajagterized jpcthats #id  The

constructj on, of thelnve rel ati to a ser irradi.ating method
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shape or a rectang an  optical system e plural Taser beans
are irrageaiscHhida tolindiRal Idnadi OtheRgist,a & clﬁnmmciza that the first shieadls 1 ect i on,
and the irradiating face is nmoved in a second direction; and the plural

| aser belsmsm ameex tens,di eyl odrishl less rvea gnadmgr afﬂhnghﬁmef the lassy dgammon
direction reverse to the first dlrect
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arrange ura aser beans are fornmed in an elliptical
shape or a reclt'lﬁﬂﬂi’”ﬁrca%lﬁaﬂeﬂQYalﬁﬁeo&fnbﬁ@dﬁo‘ﬁysﬁeiﬂlchfaﬁ%teﬁkéﬂfilh thase beans
are irradiated whil’e the irradiating face is noved in a first direction;
the irraseaisi D5 § atge) sThovage iinnoveéaobest it thecliisbdirectiod, theedipictionl | aser
beans are irradiated while the irradiating face is noved in a direction
rever se rewersh o ther Bxst dirpetion, gnd tgosesand HEPCtBBhstﬁoé@?‘P‘BﬁleofmtXTé' $tA%kent i on

relative to the laser irradiating nethod 7
15 etc. are used.

The construction of the invention relative to a laser irradiating method
disclosed in this specification is characterized in that the shapes of plural laser beams
on an irradiating face are formed in an elliptical shape or a rectangular shape by an
optical system; the plural laser beams are irradiated while the irradiating face is moved

20 in a first direction, and the irradiating face is moved in a second direction; and the
plural laser beams are irradiated while the imradiating face is moved in a direction
reverse to the first direction.

Another construction of the invention relative to the laser irradiating method
is characterized in that the shapes of plural laser beams on an irradiating face slantingly

25 arranged with respect to the plural laser beams are formed in an elliptical shape or a
rectangular shape by an optical system; the plural laser beams are irradiated while the
irradiating face is moved in a first direction; the irradiating face is moved in a second
direction; and the plural laser beams are irradiated while the irradiating face is moved
in a direction reverse to the first direction. |

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



I's al so characterized in that the shapes of plural |aser beans on an
irradiating face are fornmed in an elliptical shape or a rectangul ar shape
by an optical system the plural |aser beans are irradiated while the
irradiating face is noved in a first direction; the plural |aser beans are
irradiated while the irradiating face is noved in a direction s reverse to
the first direction; and the irradiating face Is noved in a second

direction. ~ Another construction of t Li tion relative to the |aser
i rradi at Sidsheasiprized %F&a&t@%@a@t%ﬂn yigllaser bagms Qo ERAFEEE ey al

I b h t toth
ot ar al | ReEed g AR Sapthr £fiSangR A oy BLpARGF Sy cleTRES O 10
shape byag &B}ds%é lﬁycﬁat@mwmmh@ 'u’fk{cﬁitndgaﬁﬁé iPRRVE] & £ first' AfbcAbRGnd0 While
the i rraéil ating face is noved in a first direction; the plural |aser beans

are irrpidrAtlasr Weuing drd érradiated ivelilenthef imadiating rfaceeit inoved it meditdctionr ever se
to the first direction;, and the irradiating face is noved in a second ,
di r ects orevesse tethe irgsrditentions sod ehecaadiating face psmoyerkin| aseeond diregtipat | ng net hod

h t d that th .l at ed £ lid |
of cont nuous ABELEI SO FoYegaop STt U laa%a?nagé%%]% e sor i d
| aser | SRR LHGLERinini( e 3368 of plRHPYk A Rhms bl iAfing FucdALCE

| aser, a glass laser, a ru exan aser a Il sapphire

| aser, edigntinply aREdedUQHI r@ﬁ)@d:t' tbahé Plurdlr lagesl b?e%u@&(i‘é IEbraiodcin. an élﬁpﬁaﬂh of the
above constructions, it is characterized in that the | aser beans are

osci | | atshdpé Dnarmmzmgutar shapediy di opdisakssistent;gbie plupahlaser Pgamsoare irradiated Kr

| aser. 20 ] n each of . the above con_str ti ns, is ch ract rized in that a
cyl i ndr j while |ﬂ&1§ra¢%tmgs@&e ds I@Wédo'ﬁtfi' 8%‘1"@& the; pla) laser hepmscare

characteri ha ns.an vl a Siod d as the
opti cal Wé’tagw: w,&r\ISt {l?&magﬁ%l[“ 4 oh négvetaﬁgg |an\(/1§g %Oglnl'cr‘J 81%§tt vg% t (!f)ﬁ%?
manuf act gird Rgn iR irPidiat e T8EH i ﬁﬂﬂr@&h@ﬁ s&lQMi aftedlione! osed in this
specification is characterl zed in that a 25 sem conductor filmis forned
on an insul ating eachi f o ethe t bisoveh apestrucfiom, uttel 1hses eirrddéding  inmethdrk is
sem conductor filmare fornmed in an ell Il%él cal shape or a rectangul ar shape
by an operastirized de éhqt the, éasm beams pegsescilipedfron: Sp}lé d%ﬁeétoéd’ochélst he
sem conductor, filmj fir on:.the sem r film
i s rm’x?ed’sichﬁtamg et g e&?&ﬁ%‘f‘?“on%oéﬁﬁam? e Isﬁﬁéllaﬁegésecfon L%%@adi at ed
;A’I“'r 'Sf fjl*lrﬁseegfmog%ﬂ UGER af WM [aSel AV AION 145er,39 SassCaldron ﬁ.%yem&, g the
alexandride Iaser, a Ti:sapphire laser, etc. of continuous oscillation or pulse oscillation.
In each of the above constructions, it is characterized in that the laser beams
are oscillated from one or plural kinds selected from an Ar laser and a Kr laser.
20 In each of the above constructions, it is characterized in that a cylindrical lens
is used as the optical system. Otherwise, it is characterized in that a convex lens and
a cylindrical lens are used as the optical system.
Another construction of the invention relative to the manufactering method of
a semiconductor device disclosed in this specification is characterized in that a
25 semiconductor film is formed on an insulating surface; the shapes of plural laser beams
in the semiconductor fitm are formed in an elliptical shape or a rectangular shape by an
optical system; the plural laser beams are irradiated while the semiconductor film is
moved in a first direction; the semiconductor film is moved in a second direction; and

the plural laser beams are irradiated whilc the semiconductor film is moved in a

30 direction reverse to the first direction.



8 Anot her construction of the invention relative to the manufacturing

met hod of the sem conductor device is also characterized in that a

sem conductor filmis formed on an insulating surface; the shapes of
plural |aser beans in the sem conductor film slantingly arranged with
respect to the plural |aser beans are formed in an elliptical s shape or a
rectangul ar shape by an optical system the plural |aser beans are

' diated while th ' t flilmis. n di first di ion;, th
e conduct or - AAPHET SrSBE e mGRiRRFeIREE T mabar i BEUPART| acer
s tor fy e i BPUPAL ase:

revor so. 15 FRACRHEH: licisldl oRRMEBRIATIAN » bohludllh F i men Tet ! OF

rel ati veoh QntiRSulaBRUSudfate!r the ShapRt e Dlahl 1dser bhdagnsSianihe Qbaiohicteietiinge s
al so characterized in that asem conductor filmis formed on an insulating

sur f ace; sthitingh apresged§ with wespbctl tasbe phealnkssdrrbeitns ase fioromdducinoellipfidain ar e
formed in an elliptical shape or a_ rectangul ar, shape by an optical system
t he pliurshape oz aasciangalvs shane by anenticabsysio; the plygal dasst bepmpare dradited, | s
noved in_a.first directjon, the plural.laser -beags are irradi ated while.
the. ser BBMEES wriphidiciol Himyis diard dn il RReogn tecgapeui bl fsts 'c,

di recti ooy qn tah SecBR FREAME! £1d fHe Plukal HRYOSkahT SreSFaAMRkD WhilgCthé ON-

Anot her construction of the iI'nventioh relative to the nanufacturing nethod

of the smiitemiudies filih idfwdin Sdiddction ehveisead did tistdirdttibhat a seni conduct or.
filmis formed on an insulating surface; the shapes of plural |aser beans
in the seni conduether construation of (teminiverfion wghative ¢e thewnatifacteningemethod ofie pl ur al

| aser beans are formed in an_elliptical . shape or_ a rectapgulaf shape by an
opLT CHI 55 SERIROTROT AT s G shaficterged i Ak & somirdedscignii i frgmed

sem cond _l-m | \Y ' | ' L ON; I beans
are i rr S loskiolf peERIAE shibeB ok plufl ik e Otk it BBl Blor e8Ehe
reverse fopmbd$n bh lefipticall SIRGE 0P, redidd ghIBL siEpE BN Ut shdtkit ke prawgd in a
second direction. 25p I n eachof the above constructions, it Is characterized
in that latee Heamsrarbrdiatedhwhilo sl $dmicentivctaymila sahoved insefirst idirectivin; nuous
oscillation or pulse oscillatiogn. For. exanple, the sglid |aser |s

const r ucheplepl dasypbeams are imadiied While the senyicpnductor film, is ymaved 10,36, o

0 23! ARG 5B B2 BRI it s RBRIA FLRET < ©
direction. ‘

Another construction of the invention relative to the manufacturing method of
the semiconductor device is also characterized in that a semiconductor film is formed
on an insulating surface; the shapes of plural laser beams in the semiconductor film

20 slantingly arranged with respect to the plural laser beams are formed in an elliptical
shape or a rectangular shape by an optical system; the plural laser beams are irradiated
while the semiconductor film is moved in a first direction; the plural laser beams are
irradiated while the semicénductor film is moved in a direction reverse to the first
direction; and the semiconductor film is moved in a second direction.

25 In each of the above constructions, it is characterized in that the laser beams
are oscillated from a solid laser of continuous oscillation or pulse oscillation. For
example, the solid Iaser is constructed by a YAG laser, a YVOy laser, a YLF laser, a
YAIQ; laser, a glass laser, a ruby laser, an alexandride laser, a Ti:sapphire laser, etc. of
continuous osciltation or pulse oscillation.

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



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

| aser beans 9 are oscillated fromone or plural kinds selected froman Ar
| aser and a Kr laser. Further, in each of the above constructions, it is
characterized in that a cylindrical lens is used as the optical system
Gt herwise, it is characterized in that a convex lens and a cylindrical

| ens are used as the optical system 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 | .0 ruct a |l aser

i rradi ataﬁ%gsc\{ e%%1 ﬁrg%%%g) %%Wszﬁgleﬁcgtgq ?fﬁp%ﬁiﬁ&?es of a | aser
irradi ating metfiddr O edcB 6 e ﬁﬁ‘gdeabbl{ﬁuf:&&r% F i chataéeriged” if\haihPW Ng an
exanpl e of the construction of the |aser |rrad| ating device. Fig. 4 is a
vi ew shawiindricab lensasubeai &f tht lopticalngitenmct iGthervfise, fteis lcharacterizad Mmothat 4 ng
device. is Flgp 5 is a view showi ng an exanple of the construction of the
| aser  iqopwe kens prfl aiexlindeicaliengsare syedas tboopifcal system.onal vi ews showi ng t he
manuf acturing process of a pixel TFT and a TFT of a driving circuit. Figs.
7A t0°7C are sectional views showi ng the nanufacturing process of the 20
pi xel TFT and the TFT is a sectional view
show ng t he manuf actu]ﬁ{fIEiﬂimg%E FﬁéD ésnd the TFT of the
driving circuifig Fisth vidw shoWidd alexinde o ehd é!ﬁsirﬁ\ﬁm‘ﬁ%satlﬁ&&tlhﬁdlaﬁﬁ the

pi xel TFT. Fig. 10 is a sectional view show ng the nmanufacturing process of
an act i evicR5 matri x type liquid crystal display device. Fig. 11 is a

sectional structural view of a driving circuit _of a light emtting device
and a pi xel sdigidhand2y arqmwsSShawm&Wam&W offa laper mamm&mqﬂiq%‘yx devi ce,

and FI Yan }ndeaéngafacc

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

irradiating device.
Fig. 4 is a view showing an example of the construction of the laser
irradiating device.
15 Fig. 5 is a view showing an example of the construction of the laser
irradiating device.
Figs. 6A to 6C are sectional views showing the manufacturing process of a
pixel TFT and a TFT of a driving circuit.
Figs. 7A to 7C are sectional views showing the manufacturing process of the
20 pixel TFT and the TFT of the driving circuit.
Fig. 8 is a sectional view showing the manufacturing process of the pixel TFT
and the TFT of the driving circuit.
Fig. 9 is a plan view showing the construction of the pixel TFT.
Fig. 10 is a sectional view showing the manufécturing process of an active
25 matrix type liquid crystal display device.
Fig. 11 is a sectional structural view of a driving circuit of a light emitting
device and a pixel section.
Fig. 12A is a plan view of the light emitting device, and Fig. 12B is a
sectional structural view of the driving circuit of the light emitting device and the pixel

30 section.
' 10



sectional structural view of the driving circuit of the light emtting
device and the pixel 30 section. 10 Figs. 13A to 13F are views show ng an
exanpl e of a sem conductor device. Figs. 14A to 14D are views show ng an
exanpl e of the sem conductor device. Figs. 15A to 15C are views show ng an
exanpl e of the sem conductor device. Fig. 16 is a view show ng an exanple
of reflectivity with respect to the s incident angle of a | aser beam Fig.

17 is a view showi ng an exanple of the relation of the incident angle of
the | aser beanFigidlItoddFareiews shpyingpg exampleaf ageiropingiondevdseanpl e of

th t ti f ot . di.ati deyi 10 Fi 9 js. [
e om0 g AT SE e PR bR s Syl it oo
Fig. 20 is a VEgW SHow 3¢ 46 VRARAb& iR an' &8n Wtﬁé’é‘éﬁi@ﬁncﬁ{rct(%r%vic@ﬁer

i rradiating device. Fig. IS a viewshow ng an exanple o

construction OFigt N6 isas @few sBowingadh @kamgle dfVicglectivilySEthPiespdit @b thelE
PREFERRED EMBODI MENTS The enbodi nent nodes of the present invention wll be
expl aisnegcidgntaighegof aHager beam20 First, each of plural |aser beans is set by

an optical systemtio | aser beans 103a,, 1Q03b, 103c of an elliptical shape
or a rectangul && Shise Vsl showing %’EIP&*FP_H'Q Ogé‘gf‘ef_.e at‘_?ﬁé)(%éh%tﬁlé"‘iﬁ“tf’ﬂ%lelogser beam
S fornﬁtﬂeh%{:}@&ﬂg%&ﬁ&gﬂ%ﬁ%&shape or 'the elliptical shape on the above

i rradi ating Tace because €'l aser beamis efficiently irradiated to an

entire substrgge 1Bagea ke Hoame: Qb Ehfnfllassr theeamseitddne @f fthomdehe | aser
Is different in 25 accordance with the kind of the |aser. For exanple, the

si ze of itldiatiagdevibeam of XeC exciner |aser (wavel ength 308 inn and pul se
wi dth 30 ns) L3308 nanufactured_ by Landa Corporation is | Onmx30mm (both
are hal f-val udiigi dPhis 2 rview phaming @ni example |of thpecopsmgtipnepf thedasghape of
the | aser (lil.efamis .a circular shape if a rod shape is a
irradiating dévice.
Fig. 20 is a view showing an example of the construction of the laser
irradiating device.
Fig. 21 is a view showing an example of the construction of the laser

15 irradiating device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiment modes of the present invention will be ciplained by using
Fig. 2.

20 First, each of plural laser beams is set by an optical system to laser beams
103a, 103b, 103c of an ‘elliptical shape or a rectangular shape on an irradiating face.
The shape of the laser beam is formed in the rectangular shape or the elliptical shape
on the above irradiating face because the laser beam is efficiently irradiated to an entire
substrate face. The shape of the laser beam emitted from the laser is different in

2s accordance with the kind of the laser. For example, the size of the laser beam of

| XeCl excimer laser (wavelength 308 nm and pulse width 30 ns) L3308 manufactured
by Lamda Corporation is 10mmx30mm (both are half-value widths in a beam profile). .
In the YAG laser, the shape of the laser beam is a circular shape if a rod shape is a
cylindrical shape, and the shape of the laser beam is a rectangular shape if the YAG

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



cylindrical shape, and the shape of the |l aser beamis a rectangul ar shape
If the YAG 30 laser is of a slab type. The shape of the | aser beamon the
above irradiating face is set 11 to the rectangul ar shape or the
elliptical shape by the optical system The incident angle of each | aser
beamto the above irradiating face is set to the sane. Thus, the energy
distribution of each | aser beam 103 on the above irradiating face is set

to th . This ] ' t to ] diate t i f I b
5 the enfd g eipgpiaEape B Eintica’ stuge b BPorst ¥olemam 103 i s i rradiated,
a stage (or th‘?%éh&@ﬁi’eﬁtﬁ@n?c df%acm&q)e%uglrta tﬁ]{dﬁ)% 'iﬂmiétﬁg’\fac@}é defloghgnce

nunmeral 106. Subsequen t he stage e substrat IS noved In a

di rect i ogansd)0Whubythé eherge destributionr ofl cadk) TaseAb¢hnt 30306 ahe BBRAriadiatingli r ect i on
shown by reference nuneral 108 while the above | aser beam 103 io is

i rradi at fage isTSet 0 thefsamhe Thisde véryrimpogastitbdurdiate)the ynifeme lasedbgamoned whi | e
the incident pogi ti og and the incident angle of the |aser beamare fixed,
t he | aethegatrg suBHrate,8ce., r adi ated to the entire substrate face without

changing the epgrgyyd iaﬁé%eioggéri & | 305 Qg\.inﬁggé,aggs?agpg@r tRE S{llgsrilgl%gf}g ng

face. Its situationis Wnoin Is’irra d plural

times bymgbad NPa dSctine@RwinOby tdfereRtdRimalafl06. SShRefitay! fh%%ttégé"(o? hown by
ref erence nuneral 106 and subsequently noving the stage “(or the substrate)

i n the dihesobstaite)sk onevedyinredizeationcsshowneta kefd@Bcevhuineral 167 abed/ és alk@ser beam
103 is irradiated. However, after the sane area is irradiated plural tines,

t he st acg@oyetintadirestips shaweby referepcenumeral 18 while ¢ha dhevs hasgnbeam A3 er ence

| 107, .. and . b N, i iated. | i tyation i
Chowndi riprdisBE THSs i It shER Lot e SIS ehdtedhatorsd SpRe A | acer
b 1 - i i ! t Ho ,
s shonnic A peSitdy 84 oy ASLAGIoNId of BENRe Pl ple T AT 1hR) Boddl o FOVEVEr

change ipe inadiatedao dendntisd glbetrat fideenitese f‘chh%‘m% the Baefeg distabutidn 6f¥helesi r abl e
to set the incident angle of each of the plural |aser beans to be the

same, orlaser beawir phithe iaadiating écat  Whsituntionds shemrmgia Fig 24f | ectivity lies
within 5 % 25 As shown in Fi.g. .17, the |laser peamis incident. to the
irradiating f SACRI$aS “IS%‘L{%FdRZ‘H?IH‘W Rpmoxng the stage ritge ‘éﬁ?é‘é’&g unl ess

0 R SRR Rl s oS b g o
(or the substrate) in the direction shown by reference numeral 108 while the above
laser beam 103 is irradiated. However, after the same area is irradiated plural times,

the stage (or the substrate) is moved in the direction shown by reference numeral 107,
and the laser beam can be again irradiated. Its situation is shown in Fig. 2B.

20 If each incident angle is the same, the plural laser beamé 103 can be also
slantingly irradiated to the substrate 104. However, as shown in Fig. 16, reflectivity -
is greatly changed with respect to a change 'in the incident angle of the laser beam.
Therefore, it is desirable to set the incident angle of each of the plural laser beams to be
the same, or lie within an angle at which the change in reflectivity lies within 5 %.

25 As shown in Fig. 17, the laser beam is incident to the irradiating face with the beam
width W. No interference is caused unless incident light and reflected light on the
rear face of thé substrate are overlapped. Namely, when the thickness of the substrate
is set to d and the thickness of a semiconductor film is neglected since the thickness of

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

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



Is set to d and the thickness of a sem conductor filmis neglected since
the thickness of the sem conductor filmis smaller than the thickness of
t he above substrate, no 30 interference is caused if the incident angle is
greater than an incident angle ~ satisfying 12 sint = W2d :.~ = arcsin
(W2d). Nanely, no interference is caused when + a arcsin (W2d). s
Therefore, when the | aser beamis incident at an angle greater than the
incidentiﬁ@m¢% ., 1t is not necessary to strictly conformthe incident
angl es of " h 6 ural | aser beans. A condition for generating the

interferg.quaﬂcggnqmg,%gd by the wavel ength of the |aser beam a coherence
| ength, the absorption coefficient and the filmthickness of an irradiated

obj ect sNamehsnaiafaraeadiichoéd Wwhetm etc. Accordingly, it is necessary to
I 0 consider arrangenents of the optical systemand the irradi ated object.

In this ¢rsssim@M2dode, the plural |aser beans are used, but may be al so

osci |l | at by usin l.ural |asers,, and nay pe al so forned hy dividing the
| aser sbe’gﬁ"ﬁe%’fﬁ (‘f‘l’hleﬁgf“e‘ﬁﬁ‘r"&ﬁf‘dﬁ@@%&?‘.anﬁﬂg regpater; than theipeidepngleder “beans

I's not |k : ' t. i.Cul limted kf this nunber is
a plural iltnﬁguII e? gscftﬁgfoeﬁdgf é%nrﬂélg? {ehr% 1{1%@%& a§§1 eg&%&pgfm‘tlﬁgcrg’%%&of

crystal | i zati oA cohditibR 162 BedeRRRECHO NinteitbAnts is'Chafié bR he Whi@idh iogpg et hod
wi |l be explained. Wien the |aseér beamis irradiated to the sem conductor
film trthe lasenkbant, ecoherencelehgtihntheabsmiption gocffiaicat anicthe Sihnabickaess od
solidified with the passage of tine. If the |aser beamis irradiated while
the | asdi Tgdigted pbject pushcas a semicendugtor filmpetcne Acrordinghydids ngcassary dasi vel y

f or med, rea .copled and solidified. with e passage of tine also
exi stlg. C%ggrg%}%a%g?r@%%?g%?@ “"”gﬁﬁf’ rf't“dit@c'f%fbr?éﬁit‘?%e e sem conduct or
film and a ciy$hilenodiriertnoad e BludiOladtr BERN M A Bt Hiye i ! aser
beam so that the crystal grain of a large él aneter IS ormea'. e

el ectri @atillatedrbyatstry plurat 3asefs, and mayrEnali@ edriticd byyividiigthe sl baad§ yst al 25

grain in a channel formng area are inproved and the operating
char act @s¢illated dromm gne Jasey. aRurthes, thy nembemifdesed betmos isheti linitehto theeeal so

| mpr ove%m 1Ssi not ?Jalttilggfaﬁy ili?niPcadrirf Iﬁ%g lnglrnlb}:/r is a plural number equal to or greater than
15 2. '

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

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

25 grain in a channel forming area are improved and the operating characteristics and
reliability of a semiconductor device can be also improved. * Since there is particularly
almost no crystal grain boundary in the moving direction of the laser beam, it is
preferable to manufacture the TFT having the channel forming area parallel to this
direction. |

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



al nrost no crystal grain boundary in the noving direction of the | aser beam
it is preferable to manufacture the TFT having the channel form ng area
parallel to this direction. 30 If such an irradiating nmethod is used, the
| aser beam can be also efficiently 13 irradiated to the |arge area
substrate. Further, when the sem conductor filmis crystallized by

I rradiating such a |laser beam it is possible to formthe sem conduct or
filmhaving the crystal grain of a |large dianeter close to that of a
monocr y dtradiated Figr theelarga rcac pdlstintec a| Fusthex, axhar ithye isemicondegter fibm is

manuf act ur eq. by, usj ng, t he above s sem conductor filmare i nproyed and the

oper at i ﬁ@ysé‘ﬁ]é?ééc'{yeﬂ atipg Sﬁaﬂaﬁ‘é“ﬂ gfﬂ‘ﬂ”i i {s B‘?SS‘?’EFetO }é’@?ﬁ %8 ﬁﬂﬂ%ﬁ%{“‘ﬁé‘vi ce can
be al sog bt e t v i [ t he ion will
be a1 o P HAE TPl AR of S5 B ke e BRSHCH SABRKEE

[ Embodi mfther thd BRRRRIAIMBRIradttridtits LT e STIOP dhdiPicturdd W5t g fike abdw@Nti ngly

irradiating the plural |aser beans to the substrate will be explained by

usi ngs Fisgmicohduddy, fildByre iBproved 28d tHeanplarating icharacteristids and seliabilitywf thk01a,

101b, 101c_is shortened in the short side - 15 direction by cylindrical
| enses semiconditey deyips can hpalspdmpraysd| aser beams 103a, 103b, 103c havi ng

an elliptical ,shape or.a rectanqul ar shape on an.irradjating,face. |In order
to forma | asgicﬂgrﬁﬁ?f‘géﬂﬁeﬁ 0%?1‘331"1& @Fi{bé’l escﬁgf)t’é‘lcélpnaw&{egF aﬁ%‘glﬂ“é“f‘f‘ Bhape on
an irragi afdr s 'lbeQﬁeerﬁb(ﬂfi@Eh@% JBY vhewised. |f a stage (or the substrate)
is moved TN a dir&ction s own By reference nuneral 106, the |aser beam can
be irradiated in a direction shown 20 by reference nuneral 108 w t hout

changing the incident angle of the |aser beamto the substrate. \WWen the
i rrade ajEmhodifnents¢ | aser beamin the direction shown by reference nuneral

108 is rg1 nated.. the stage (or the substrate) is noved in .a direction
shown E‘reéhge nuneral 107. The | aser beam can be irradiated in the

et on ShOU AR Sy AT gl HEp R bRt

S nnyed_in t 2s f ence nu \ e the | aser
beam i Stdﬂa&@ﬁbs@taﬁdwﬂﬂﬁaeeﬂppasﬁédlﬁe@m%:ﬁgs.r%@m,alsgds ah@19he entire substrate
i g.

face by repeating these fnovenents. A shows a situation
Each of the plural laser beams 101a, 101b, 101c is shortened in the short side
15 direction by cylindrical lenses 102a, 102b, 102¢, and becomes laser beams 103a, 103b,
103c having an elliptical shape or a rectangular shape on an irradiatiﬁg face. In order
to form a laser beam having an elliptical shape or a rectangular shape on an irradiating
face, a grating may be used. If a stage (or the substrate) is moved in a direction
shown by reference numeral 106, the laser beam can be irradiated in a direction shown
20 by reference numeral 108 without changing the incident angle of the laser beam to the
substrate. When the irradiation of the laser beam in the direction shown by reference
numeral 108 is terminated, the stage (or the substrate) is moved in a direction shown
by reference numeral 107. The laser beam can be irradiated in the direction shown by
reference numeral 106 if the stage (or the substrate) is moved in the direction shown by
25 reference numeral 108 while the laser beam is irradiated. The laser beam is irradiated
to the entire substrate face by repeating these movements. Fig. 2A shows a situation

 in which the Iaser beam is irradiated to the entire substrate face at this time.

In another moving method of the stage (or the substrate), the stage (or the
substrate) may be also moved in the direction shown by reference numeral 107 after

" 30 the stage (or the substrate) is moved in the direction shown by reference numeral 106
14 ‘ '



in which the |laser beamis irradiated to the entire substrate face at this
time. In another noving nethod of the stage (or the substrate), the stage
(or the substrate) nay be also noved in the direction shown by reference
nuneral 107 after 30 the stage (or the substrate) is noved in the
direction shown by reference nuneral 106 14 and is noved in the direction
shown by reference nuneral 108. The stage (or the substrate) may be al so
noved in the direction ggomm by reference nuneral 107 after the novenent

of the sPAHE moved i the disslioncshown by eelerepesc ppmarab 188n Bl sage (emibe

nuner al nt .of .t he. stage,(or .the_.substrate), jn the
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to the stgherenes sumeral 408 dee eepesiedt h¥is AB shewoh situation in siicht thatlaserHovever
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cool i ng Matfity oSlagbearhé id fhalstge i(6r o SubsthRYigSnovEae cooling wat er
prevents the tenperature of the danper 109 from being 15 raised by the

absorption of Thelaserf bem docitiemhtp. the rsubstente 1s réfleetedaopeiie d6Pacesofi theust r at ed
with respect to only the | aser beam 101a, but is_also preferably arranged
wi th Pespletate, Hewrest sineethedaserdeanip lighd havinghighhdigetivity end energy  when

he i nci | f.the | b ' h fl | Vi [ |
changed. Shne &F BufeRapie'® PP e3P ForeBIdER praiengRaarfantees 1091 o5 of
the pl Urt@'préﬁi?ihe%ﬁ@&e& lﬂgﬁlhﬁ()ﬁﬁ%g Itadifted R54n &Esﬁtﬁ@l@hﬁ?rﬁ&.s Rioolifl§

i ncident angles of the plural |aser beans to an angle oviding a ni mum

val ue ofwatef sedtuluied)in thel danijger 108 althsihahabbdingovaed isnbeitlusgitee i thangl e
such that a.changl(]a inreflectivity lies within5 % Since the reflectivity
i s chandgbawingst hthe epalingesatenprgvedie thedbmperature of Htedampsir 109 drogubsing at e and

the vavel RoOb) s OREha L tnd BHee 4R Y 1 HhE T dimeer 10945 Hhstratad 219! &
with respect to only the laser beam 101a, but is aiso preferably arranged with respect to |
other laser beams 101b, 101c.

As shown in Fig. 16, when the incident angle of the laser beam is changed,
reflectivity is greatly changed. Therefore, it is very important to set the incident
20 angles of the plurail laser beams to the same. It is most desirable to set the incident
angles of the plural laser beams to an angle providing a minimum value of reflectivity.
It is also preferable to set the incident angle such that a change in reflectivity lies
within 5 %. Since the reflectivity is changed by the thickness and the refractive index
of the substrate and the wavelength, an operator may suitably determine the incident

25 angle.
Thus, if the laser beam is irradiated to the substrate, the laser beam having the
same energy distribution is irradiated to the substrate so that the laser beam can be
uniformly irradiated. It is also possible to obtain the semiconductor film having a
crystal grain close to that of a monocrystal. Further, since the plural laser beams are

30 used, throughput is improved and the laser beams can be efficiently irradiated.
15



Thus, if the laser beamis irradiated to the substrate, the |aser beam
having the sanme energy distribution is irradiated to the substrate so that
the | aser beamcan be wuniformy irradiated. It is also possible to obtain
the sem conductor filmhaving a crystal grain close to that of a
nonocrystal. Further, since the plural |aser beans are 30 used, throughput
Is inproved and the | aser beans can be efficiently irradiated. 15 In this

enbodi nent thfilbﬁjl,uraL .aser peans are used. However, as shown in  Fig. 18,
plural |asers i$ g B‘i‘“@lﬂbrﬁ ¢ lyra) laser beepasiatsi usadr cHpWEYeT: & IOWSibst I at e

L asers 100 WPl AREh 1003y BEYaRad AalRonafi Shedtlo HRLABHATIGNE Iles
150 is diyd §afalbMisd?@REmS @8 bt bRbSostRthibd By ding & &e éariﬁigle%éfrs%o?' A set to

plural |aser beans 101. Further, the nunber o ans is not limted
t o threeshdwd in Figad9, e laseubaand wsdillared deboh font Naser 150ribdividal bgbahmt 0 or
greater than 2. In this enbodi nent, the substrate is horizontally arranged,
and t he Fplitteaehiia, A, @terfand hray ksalso Betadmiileral lager heamshlan Faribgrethe wi t h
respect to the bstrate.. io However, the incident angle of the above
| asbr - belRmpe oSS RRirS el e ey tsee, At &5 G PHHEUAY 1EHIEd T By
arrangin : ngle O with respect to the horizontal

Fuh iR 1 LA K0yt B 3

di rection. n“this enbodi nent, a nethod for irradiating

the plural | askf thieafbodintit, athe Gubffitd A hASIREIIE! Bd,t shdl ING iR&IB&Lr at e
wi || be explained by using Fig. 3. The | aser beans 1I0a, 110b, 110c

osci | | at augié¢ rafnthe Hasdr dwam iis isdhined drye dn banglec @l withir iesgdct |te the subdae. 112b,
112c in the short .si,de direction, and is changed to | aser beans 113a,

113b, 101 1HewEkss th ingident pngle ok the abexp lasery boany ledheakve subsiratpap e also20

irradiating face. . In.order ta forma,laser, beam havi .an_elliptical shape
or a relélfg %@ﬁ&rsmélﬁl é’ SHAE"E %gcﬁugftfaﬁ% bfyaﬁ’l?, a’?ﬁ% rd;tg“flﬁ’grel'?ﬁ tHe @€ed. 1If
t he st aggurAntal ARectibstrate) is noved in a direction shown by reference
nuneral 106, the | aser beamcan be irradiated in a direction shown by

ref erence nuneral 108 without changing the incident angle of the |aser
beamto the substrate. Wen the irradiation of the |aser 25 beamin the

di r ect i oFEmesimem\Zlr ef erence nuneral 106 is terninated, the stage (or the
15 In this embodiment, a method for irradiating the plural laser beams from a |

direction perpendicular to the substrate will be explained by using Fig. 3.
The laser beams 110a, 110b, 110c oscillated from the laser is shortened by
cylindrical lenses 112a, 112b, 112¢ in the short side direction, and is changed to laser
- beams 113a, 113b, 113c having an elliptical shape or a rectangular shape on an
20 irradiating face. In order to form- a laser beam having an elliptical shape or a
rectangular shape on an irradiating face, a grating may be used. If the stﬁge (or the
substrate) is moved in a direction shown by reference numeral 106, the laser beam can
be irradiated in a direction shown by reference numeral 108 without changing the
incident angle of the laser beam to the substrate. When the irradiation of the laser
25 beam in the direction shown by reference numeral 106 is terminated, the stage (or the
substrate) is moved in a direction shown by reference numeral 107. The laser beam
can be irradiated in the direction shown by reference numeral 106 if the stage (or the
substrate) is moved in the direction shown by reference numeral 108 while .the laser
beam is irradiated. The laser beam is irradiated to the entire substrate face by

30 repeating these movements. 16



substrate) is noved in a direction shown by reference nunmeral 107. The

| aser beam can be irradiated in the direction shown by reference nuneral
106 if the stage (or the substrate) is noved in the direction shown by
reference nunmeral 108 while the |laser beamis irradiated. The | aser beam
Is irradiated to the entire substrate face by 30 repeating these
nmovenents. 16 In another noving nethod of the stage (or the substrate), the
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efficiently irradiated. In this 20 enbodi nent, the plural |aser beans are
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formed by dividing the | aser beam osgillated fromone | aser. = Further, the
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same energy distribution is irradiated to the substrate so that the laser beam can be

uniformly irradiated. Further, it is possible to obtain a semiconductor film having a
crystal grain close to that of a monocrystal. Further, since the plural laser beams are
used, throughput is improved and the laser beams can be efficiently irradiated. In this
20 embodiment, the plural laser beams are used, but may be also oscillated by using plural
lasers, and may be also formed by dividing the laser beam oscillated from one laser.
Further, the number of laser beams is not limited to three, but is not particularly limited

if this number is equal to or greater than 2.

25 [Embodiment 3]

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

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

30 longitudinal direction and the transversal direction by convex lenses 122a, 122b, 122¢.
17



In this enbodi nent, a nethod for irradiating the |laser beamfromthe
direction perpendicular to the substrate by using plural |asers having the
rod shape of a slab type w Il be explained by using Fig. 4. The |aser
beanms 120a, 120b, 120c oscillated fromthe |laser is shortened in the 30

| ongi tudi nal direction and the transversal direction by convex |enses 122a,
122b, 122c. 17 This |aser beam 120 is converged by cylindrical |enses

123a, 12 c.ln t . longitudinal direction a IS e nlarged, and
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ref erence nunera after the novenent I rection shown

r ef er endesepeemais ifdiaedd Theladér bawe ieitiadidled Rethdidntied bebistiatofmbe by
reference nuneral 108 are repeated. On the other hand, the plurality of
| aser beapertinadinse mayemealy. be noved while irradiating, and both the
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optical pa
the stage (or the substrate) is moved in the direction shown by reference numeral 106

and is moved in the direction shown by reference numeral 108.  Further, the stage (or

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

after the movement in the -direction shown by reference ‘numeral 106 and the

20 movement in the direction shown by reference numeral 108 are repeated. On the

other hand, the plurality of laser beams themselves may be moved while irradiating,
and both the plurality of laser beams and the stage (or the substrate) may moved. '

The laser beam incident to the substrate is reflected on the surface of the

substrate, and becomes so-called return light returned along the same optical path as

25 the incident time. This return light has a bad influence on the output of the laser, a

change in frequency, the destruction of a rod, etc. Therefore, an isolatoir 111 is
 preferably arranged to remove this return light and stabilize the oscillation of the laser.

Thus, if the laser beam is irradiated to the substrate, the laser beam having the

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

30 uniformly irradiated. Further, it is possible to obtain a semiconductor film having a
18



25 the incident tine. This return light has a bad influence on the output
of the laser, a change in frequency, the destruction of a rod, etc.
Therefore, an isolator 111 is preferably arranged to renpove this return

i ght and stabilize the oscillation of the laser. Thus, if the |aser beam
Is irradiated to the substrate, the | aser beam having the sane energy
distribution is irradiated to the substrate so that the | aser beam can be

30 uni fornly.irradiated ther, it | i bl.e t t ai i conduct
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and may be al so fornmed by dividing the | aser beam oscillated from one

| aser. s laearst hed maythe alsmfemedfbyl divisting Heerlasdr beamt odcillutddeffomoortenlase, but i s

not particularly limted if this nunpber is equal to or greater than 2.
[ Enbodf nEHrdler} the pupmbes ofclatis deaian is 104 Linstadda thyee.huh ivnoé particalgrlydinited ve
matrix sy r@;ﬁ i1l .0 be described with reference to Figs. 6 to 9. A
substr at éﬁﬁfg |gﬁ15aeq&}(§°5ﬁegfff%an “driving circuit, and a pixel portion
havi ng a pixel TFT and a storage capacitor are forned together is called
active matri x substrate for convenience. First of all, a substrate 400

f or med ofEmbedimentt]h as barium borosilicate glass and al um num

borosilicate glass is used in this enbodi ment. The substrate 400 nay 15 be
a quartz subst Hghis embagdimenton methesh of manufactymingan sativs mradtize sehstrateavilil ess

bstr at whi.ch, h ' | at i fil th f . TIh trate 400
my. b abbAEETE HiReEEaee th el et A PURseta hichin CHOS FRStAdS o
a”pf" WOSTRATE” Rawng Reat - | . Pidtadds a
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silicon fyiet togdehef isl dalled adtiveiRatria Bubdiis iR ehhvdn®erdf0. I n this 20
enbodi nent, a two-layer structure is used for the primary film 401.

However, a stFigstofial, aaybiteta4@lifoned of glass sgtie ad hyramm botositicatei glbssi s t he
insulating, filmi tgelf or at least tw layers are stacked. As a first

| ayer of 2iidhHup Y, porosilicate lass is used inctis e Bt o T heisubsterte 400 sayor ned 10
208, WL KGR o] s el B R U0 o5 3
_ has an insulating film on the surface. The substrate 400 may be a plastic substrate
5 < - . having heat resistance, which withstands a processing temperature in this embodiment.
| Next, a primary film 401 having an insulating film such as silicon oxide film,
silicon nitride film, and a silicon oxyitride film is formed on the substrate 400. In this
20 embodiment, a two-layer structure is used for the primary film 401. However, a
structure may be used where a single layer film, which is the insulating film itself, or at
least two layers are stacked. As a first layer of the primary film 401, a silicon
oxynitride film 401a is formed 10 to 200 nm (preferably 50 to 100 nm) thick by using
SiH,, NH; and N;O as a reaction gas in accordance with the plasma CVD method. In
25 this embodiment, a silicon oxynitride film 401a (compositional ratio: Si = 32 %, O =
27 %, N = 24 % and H = 17 %) was formed with a thickness of 50 nm. Next, as a
second layer of the primary film 401, a silicon oxynitride lﬁlm 401b is formed with a
thickness of 50 to 200 nm (preferably 100 to 150 nm) by using SiH, and N,O as a
reaction gas in accordance with the plasma CVD method. In this embodiment, a

30 silicon oxynitride film 401b (compositional ratio: Si =32 %, O =59 %, N = 7 % and H
19 :



25 this enbodiment, a silicon oxynitride film 40l1a (conpositional ratio: Si
=32 % 0= 27 % N=24 %and H= 17 %9 was forned with a thickness of 50
nm Next, as a second layer of the primary film 401, a silicon oxynitride
film401lb is formed with a thickness of 50 to 200 nm (preferably 100 to
150 nnm) by using SiH4 and N20 as a reaction gas in accordance with the

pl asma CVD nethod. In this enbodinent, a 30 silicon oxynitride film 401b
(conpositignal ratio:. Si =32 % 0 =59 % N=7 %and H 19 =2 % is

f or med w‘r?t%%‘stf‘?m a thicknges ¢fh00NE%t . seni conduct or | ayers 402 to 406
are formed on ri.vary film Fjg.st f all em.conduct filmis fornmed
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cryst al |60nat)itgna peblivhd kné¥n Goethed (such a8kl gpm&iﬁg) nidiifod, IPUVD my&had | | zati on
met hod, other known crystallization nmethod (thernmal crystallization nethod
usi ng sRBadoplagma fG¥Ramethadh e alliengthanstmibendwator dilys s ktyistallized nbymddskod usi ng
a netal elenent, facilitating the _crystallization) can be used. Patterning
i s perf d‘FWé‘gF‘@ﬁmPh’é‘e@Sglai 92&081?5&5%%3#5#@1% 'Zérlf‘%rﬁ!ﬁ%ﬂ#atfqnl metheda desired
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sem conqushes ardrieh i PindtheimyA cAfstdIRL1RAThARGHEGALS ndedi Menfir: Bc@biye! V. the
sem conductor filmmy be a conpound sem conductor film having an anor phous
st ruct utke erystallizstion) anmdrepiseds Patiéraing iggerformedof ithaobtamelNeeystailine
crystalline sem conductor filmis produced in accordance with the |[aser
crystial SeBicongyctordilanin a desdred fom imerder foauformthe germiconducter layss #ORibsus

i ght-enphkti type of excinmer |laser, Ar laser, Kr |aser, .YAG |aser, YVO4
| aser, gpé‘ I gg% rsfg’%%ﬂ‘&doﬁ g’é‘@r maélaies an, %{gglip,ﬁo% anﬁcﬂg‘@f‘:?maf'@’aﬁ 1% e | aser,
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are used,” a nethod iIs preferable ereby | aser ' 'ght em m a
| aser osemicoadurtor filngandiebed tomp@aidasnghicadduRtvd Mnd hatih it ifiophame by
optical systemand is irradiated to a sem conductor film A condition of
the cr§@ecipreispeh aom morphoyrsiliconsgdrmanis film.execut ors. In this enbodi ment,
a anor phous s'g“lzi con filmwth a thi ckans .of 55 nm,is : )

15 hen a crystalline semiconductor film is produced in accordance with the

laser crystallization method, the pulse oscillation type or the continuous light-emitting
type of excimer laser, Ar laser, Kr laser, YAG laser, YVOy, laser, YLF laser, YAIQ;
laser, glass laser, ruby laser, alexandrite laser, Ti: sapphire laser or the like may be
applied. When these types of laser are used, a method is preferable whereby laser
20 light emitted from a laser oscillator is gathered in rectangular shape or elliptic shape by
optical system and is irradiated to a semiconductor film. A condition of the
crystallization is properly selected by executors.
In this embodiment, a amorphous silicon film with a thickness of 55 nm is
formed by plasma CVD method. Then crystallization is performed by optical system
25 as shown in Figs. 1, 3 or Fig. 4 by using a second hermetic of continuous light-emitting
type of YV, laser, whereby forming the crystalline silicon film. According to a
patterning process of the crystalline silicon film using a photolithography method, the
semiconductor layers 402 to 406 are formed.
After the semiconductor layers 402 to 406 are formed, a small amount of

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



formed by plasma CVD nethod. Then crystallization is perfornmed by optical
system 25 as shown in Figs. 1, 3 or Fig. 4 by using a second hernetic of
continuous light-emtting type of YYVO4 | aser, whereby form ng the
crystalline silicon film According to a patterning process of the
crystalline silicon filmusing a photolithography nethod, the :

sem conductor |layers 402 to 406 are fornmed. After the sem conductor |ayers
402 to 406 are formed, a small anount of 30 inpurity elenent (boron or
phosphorﬁ@?cﬁg eddTdoped in order to control a threshold 20 value of the
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fo 406 15 forned: * B Baphe U0 G S RHE i i BB BP0 dh 406

i nsul at i b t tediinC L& o 15k e with
Pl 2. G e T O S R RS 4B o
oxyni t ri #§0 funl thick contabriig sidived in @icoands with pREnfH CODm&Bod/pr Bputeringo and H =
2 99 with a thickness of 110 nmis formed in accordance with the plasnma
CVvD net hmgthotot Ebthis emhedimens, arsiligomt oxypitride Hfilins (enyopositiomat edtia: Sit ke

silicon PLri il.mbut an, jnsulagting fil.mcontain.ng other silicon
may be %]aé =ag§i7tﬁg*‘ezl a%’e‘?n a %S v ﬁé‘?‘gf&“‘@fp éilﬁr’\g'? 13 fpripd (in o -
silicon | ' i 7 e 1 X1 T .

Ot hosi I%@%ﬁ@)ﬁgﬁ&% Eyﬂp?naefgﬁ%i %Q%rbég‘htéé @%ﬁ%ﬁﬁﬁég ?ﬁhgc Sanroéed under
a condifidfed W e $iHa6H bRYniRIRSEM BuPhin 4RsuPRingafiy RoAtaMigy bARPSIRbYT € Of
300 to 400 C and high frequency (13.56 MHz) power density of 0.5 to 0.8

WcnR2. Tihay baiiscdranasinghglayert or48@ lamira®d sGuttner. eaf t er can gi ve good

characteristicg to the silicon oxide film_ 15 produced in this way as a
gat e 1nsul at i nheR |ansiligont oxide f il 11s cusgdu dt iy, dormednbyoprixing; Tefractivbo to 100

s ot acr RIS EHR00 pRESEAR! plfSme IV Hetmod iR SS EBmeRL ipdel e 1 ¢ o
conduct i 38 dfioh Wil ab i FdsdaYe 6 4PPY %‘sk?étga%ﬁﬁ%ﬁt@g% @pﬁ 5% 9{3%8@ agn and

t he second conductive fi1m 409 fornmé Wi i Ckness of
370 nm drigh Sequined (1356 MHY) powendensityooned tby).81W/ea’ TaThange anicalinger f or m |

sputtering in an atnosphere containing nitrogen. The Wfilmis fornmed by
usi ng Wat #0felo 30 perthorenfterpean give rgpod Athaeoteaistioe ty the silicam oxélef fimed by
ther rrl?' produced in this wziy as a gate insulating film.
Next, a first conductive film 408, which is 20 to 100 nm thick, and a second
conductive film 409, which is 100 to 400 nm thick, is stacked on the gate insulating
film 407. In this embodiment, the first conductive film 408 formed by a TaN film
with a thickness of 30 nm and the second conductive film 409 formed by a W film
20 with a thickness of 370 nm are stacked. The TaN film is formed by using Ta target to
perform sputtering in an atmosphere containing nitrogen. The W film is formed by
using W target to perform sputtering. Alternatively, it can be formed by thermal
CVD method using tungsten hexafiuoride (WFg). In both cases, the use of the gate
electrode needs low resistance. Therefore, the resistivity of the W film is desirably 20
25 uQcm or below. The low resistance of the W film can be achieved by increasing the
size of the crystal grains. However, when the W film contains a large amount of
impurity element such as oxygen, the crystallization is inhibited, which raises the
resistance. Accordingly, in this embodimest, the W film is formed by the sputtering

method using high purity (purity of 99.9999 %) W target and by taking the prevention

30 of intrusion of impurity from a vapor phase during the film forming into special
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CVD net hod using tungsten hexafluoride (WF6). In both cases, the use of the
gate electrode needs | ow resistance. Therefore, the resistivity of the W
filmis desirably 20 2s zQcm or below. The | ow resistance of the Wfilm can
be achieved by increasing the size of the crystal grains. However, when
the Wfilmcontains a |large anount of inpurity elenent such as oxygen, the
crystallization is inhibited, which raises the resistance. Accordingly, in

t hi s enbodi nent, thah\éVf'gémjs formed by the sputterin met hod usi ng hi gh
purity (PRS4SRN 9dgsd WISW'f}é?fg%ioz&Yléﬁﬁ‘?%kPﬁ@lﬁ -prevention 30 of

puri ty ( BHSIERER: o o Ahep fise. prevent o
pecial 20 conuyResk PErRMAEER; & FRE, CHbldfy' B dosgi BB R b

achi evedsechhidl kenduchivé fir 409N, MR tare hd1QirhitdSin FARIE! ' I's TaN
and the second conductive film409 is W tt%(gi? are not ?trﬁét)ﬂelghlﬁ%%n

parti cul be forBettbyain ¢lhemtcsiecteddrdm Tap W, 1, Ko, all,o0®Cr a1l Ndtoednfallofn Ta, W
Ti, Mo, Al, Cu, O and Nd or an alloy 5 material or a conpound nateri al
cont ai‘hi Wgteriak og| 2 sempourd imaleripdj gontasning i the celement Aast #5 rapiny congtitugnt.

sem condygtor .film such as a_polycrystalline sjlicgn filmto which an
pur i t yAUPEREPRLY- icendiisE g e aepficrysialie slicor B R INGRARY al | oy
may be : Lnat .l . f vefi a

tant al um EiTa yﬁcﬁ%ﬁpg% %S&Sehogé%%%glscdoﬁg{lfc@\?%ufs%m #&r’%‘%}& (g"{/ﬁg%%(yl m a
conbi natheonsedf Bheorhbination 6f e Titstcdondctivel filnd @iriRE Ha BnkdlbANTH) fikhde (Ti N)
and the second conductive filmforned by a Wfilm "a conbinati'on of the

first comduthei sesond |aenflugtivedfilpy farmeanbal aiW nfilos,i @l eombiiaipnf of theaficktt he

second conductive filmformed by an Al_film or a combination of the first
condutdt i‘i?ég\"?tfvr?lfﬁﬁlr #?é’é}eﬁ& & tanhitnda A TEN) andjtheseend qonfpstivdilpnformed ond

conduct i e fQr . DY el M | sihl e. 15, Next sks.410 to 415
nmade of e%if“s{tfﬁ%lélgrfgﬁ%ﬁtg%ﬁgﬁi %%?gﬁrﬁgﬂgﬁsgﬁ%%’mf%yﬁé’d{m fli‘t’flé? et chi ng
pr ocessi(rgN) il bl WdEohd b e il fifth $6fmd b 9 M1 SHLEC b Qgeﬁxbhﬁﬁgn\ﬁ’fr I ngs.
The first etching processing is performed under firsf and second etching
condi ti ahs firsti cond@Bive T formed byt £ Hamglua mitride QTalN)y fildi sndedOsicoRMt IS toO
use Inductively Coupled Plasma (I CP) etching and to use CF4 and Cl12 and 02
as an et@Rdvgtive dilyformedhbya Cafilovis possitleses are 25/ 25/ 10 (scecn),

(PRl 088 Wil ST s e B SRR RS bk e
formed, and first etching processing is performed thereon in order to form electrodes
and wirings. The first etching processing is pcrformed under first and second etéhing

~ conditions (Fig. 6B). The first etching condition in this embodiment is to use
Inductively Coupled Plasma (ICP) etching and to use CF4 and Cl; and O; as an etching
20 gas, whose amount of gases are 25/25/10 (sccm), respectively. 500 W of RF (13.56
MHz) power was supplied to a coil type electrode by 1 Pa pressure in order to generate
plasma and then to perform etching. Here, a dry etching device using ICP (Model
E645-01ICP) manufactured by Matsushita Electric Industrial Co., Ltd was used. 150
W of RF (13.56 MHz) power was also supplied to a substrate side (test sample stage)
25 and substantially negative self-bias voltage was applied. The W film was etched
under the first etching condition so as to obtain the end of the first conductive layer in

a tapered form.
After that, the first etchiilg condition is shifted to the second etching condition
without removing the masks 410 to 415 made of resist. Then, CF4 and Cl, are used as

30 etching gases. The ratio of the amounts of flowing gasses is 30/30 (sccm). 500 W
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pl asma and then to performetching. Here, a dry etching device using |ICP
(Model E645-Di CP) manufactured by Matsushita Electric Industrial Co., Ltd
was used. 150 Wof RF (13.56 MHz) power was al so supplied to a substrate
side (test sanple stage) 25 and substantially negative self-bias voltage-
was applied. The Wfilmwas etched wunder the first etching condition so as
to obtain the end of the first conductive layer in a tapered form After
that, the first etching condition is shifted to the second etching

condi t i orPf Rl ¢i3e\e MHz)powergis sheplied sk a cail dypecelectdebsid Rif presswiesin. ordéren, CF4
and Cl12 gre used s 30 li)ch' nlgj ases., The ratio_of -the appunts_of
flowing 4aEshde Slasmaand ety Perkyd sipling formagnt 80 soepmdi 30 BORERF

suppl i ed ' I I . hy, 1 P sure Jn order .to.generate

pl asma argcli&t5 ﬁelgmtzb) %&e@?o@rﬁ %ﬁt gﬁﬁﬂﬁgf t(S)r aa%gg{ﬁﬁgﬁ&esgg%n%mﬁﬁﬁwgf F
(13.56 Msubstqnistly hegative Osediind I vkak® B aphiRldl At ©nddrdehel %@tﬁ)tndséfmzn% st age)
and substantially negative self-bias voltage is applied. Under the second
et chi ng sounditian where Ghearsl Ch4ramixe@, Bothr W fifinx awt] T4 tfihn W ére letohadeo aN fi | m
were etched to the _sane degree. In order to etch without |eaving a residue

on the g2t8e 9a8GF-at Imepdey forsich pyithont kenying a residuprgy the satsdnadating filn,t o 20 %
nore. In . et chi ro I 0g.,, When the form of the mask made of
resi st iéﬁeheg%%#%ghear{'@{bcpﬁg%?%ﬁﬁ@g?aﬁ%%ﬁs of the first and the second
conductive | ay@f tedfifdt bﬂ%hfngeproée@sﬂlg,p@fl@tg tﬁeofo%ddfe(h% Qrtlaﬁgqnﬁ%f sidf jst Ne bi as

voltage applied to the subStrate sTde. The angle o tapered portion is
15 t o 45appropuiate, the futncef the ehds\of tlse BV ahdthé 22cond candiidtive tayefy 47t &f fef Or med
whi ch include the first conductive |layers and the second “conductive |ayers

(firsto ctpensdifoym dusyierthe sffeet afothe hies welthgsepplic to titusibstrate Isidee The417b t o

422b) throygh.the first etchjn r ssing. Reference nuneral 416 is a gate
is iZ]suI élfgli‘%af%]ﬁ WP"’JFE H"ﬁté""ggt]g E’n‘gﬂgat %I'hg%fqopqlﬁcmyg,laxgﬁsué}’ég) et Htlévereg by
the fi [ . | out: 20 to 50 nm so
s to 1 ors OB L Wit Thin Hhiukp dECals? ShiliNs tudE i, B SGepdor ned

Wit hout eonduwiveglagers K Sirsradadudive 185drs 4194 t@ 428 knd H8b8d bhiductivddagpd 02 are

used to etch the Wfilmselectively. 20 Then, second conductive 1ayers
428b to 4Ebo28b) trough thy firsteetcidng prbcessiig. nReference numeral 416 is a gate

15 insulating film. In the gate insulating film 416, an area not covered by the first

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

Next, second etching processing is performed without removing masks made

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

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

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

First doping processing is performed without removing masks made of resist

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

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

method or the ion-implanting method. The ion doping method is performed under a

condition in the dose of 1 x 10" to 5 x 10"%/cm? and the accelerating voltage of 40 to

80keV. In this embodiment, the ion doping method is performed under a condition in

the dose of 1.5 x 10"/cm? and the accelerating voltage of 60 keV. The n-type doping

3 impurity element may be Group 15 elements, typicaily phosphorus (P) or arsenic (As):
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processing. On the other hand, the first conductive |layers 417a to 422a are
not etched very nuch, and conductive |layers 428 to 433 in the second form
are formed. First doping processing is perforned without renoving masks
made of resist and |ow density of inpurity elenent, which gives n-type to
the sem conductor layer, is 25 added. The dopi ng processing nmay be
performed in accordance with the ion-doping nethod or the ion-inplanting
method is performed under a condition in the dose

met hod. e ipgln (}l;pi&% 1 ; >

of 1 x 1&iFze.iphosphoresdTlicysedanin tisccase the sonductive layers 428 to 133 duraiong0 keV.
In this j t, the ian doping.nmethod is, perforned under a ndition in
the dos eg‘gma%i.(g%)% B I‘%,y B?Tgogwg lmg“&gﬁlgﬁng?tat i'[ﬁ‘@r%ﬁ URUTily aEES 1G9y 10The
n-type dapyag SPmbdRHelLifs %IE‘; S U ' Lgally
phosphorus (P) or arser?i%lf?il .%tZ Hee?'e,ﬂ‘pﬁlgggég?ﬁég?%?@? ‘Hé@&&taﬁ“n this
case, t hehecdungite iinge dfay 219 UR81 o10Yam’ URCAIIRD to e n%ihﬁy fafdast48 @-type
dopi ng irr*]i)urity el ement. Therefore, inpurity areas 423 to 427 are forned

in thes séff--al i gnment nmanner. An n-type doping inpurity elenent in the

density range 1 x 1018 fo 1 x 102% 8 are added to the inmpurity areas 423
to s 427. e ¢ €@ 434c
eV i afask e vedish W ramevede peanEsks dAda MG Tdor s

made of i fo . a-second - dopi rocessing i.s performed by
usi ng hllé IZS? a%aggé}%g'r a??ﬁfg %/%P'F(Paggp Pﬁa%rofﬁﬁﬁg&geﬁerﬁ)w(m)y?P?gg HH%lfﬁ_rng
processi ﬁt@elcﬂlﬂgl WWha8o Rhdi0thalBEdOth e RRE heﬁﬂgg;reaeéﬁh 2 PROG UBhing" the
dose of 1 x 1013 to x 1015/cn2 and the to accel erat%ng voltage of 60 to

120 keV.methot hepatpimed yndece saidigon inhte dosoolil xc@Tthack ik 16" ayessd tha8b to

432b are used as nasks gqgai nst the inpuri Egéeel ement. Doping is perforned
such Phaaccelgmtingnypliagy of Ofetn 128nke¥ alimdbe tdopinge prasssirgidthet ssconlayer at

the bottom,of..the ta d i on of the first conductive | ayer. Then,

third of)lflﬁ%m;ﬁr @ggrgg% chaéél!? &)t r‘r‘é‘c‘j‘i B RSk rf@ap’éﬁzlﬂc HBE‘é*I"é(%I%lI’FF’i’?@t-voI t age
than th b3 TalcTo XN ' : ' i L5i shown in
Hg A Dohine koS A nAORE RApRIGSEARI ot Bo QR0 AR BRGMARRD OUC
of 1 x JAger dtahe buttdm lof/ theRaprell péition VEARE EikAldoRGutRt tiage. OTh&) thed 100 keV.

Through the second dopi ng processing and the third doping processing, an
n-type diopinggproggssingtiy perfermed by having lowersadoyleratingevolthgd than theXlid the 5 X
1019/1%’ n%eéc)snda ggp?rclig })Poc%sbs?ngl 0 teagsaii tc)(gnciliggrllJ rsiug%n 61112 el’*‘?g ?4136 Tlffe4 izonaggpiﬁg 8
method is performed under a condition in the dose of 1 x 10 to 1 x 10'7/cm?® and the
accelerating voltage of 50 to 100 keV. Tﬁrough the second doping processing and the
third doping processing, an n-type doping impurity element in the density range of 1 x
10'® to 5 x 10"%/cm’ is added to the low density impurity areas 436, 442 and 448,
20 which overlap with the first conductive layer. - An n-type doping impurity element in
the density range of 1 x 10" to 5 x 10*'/cin® is added to the high density impurity areas
435, 441, 444 and 447.
With proper accelerating voltage, the low density impurity area and the high
density impurity area can be formed by performing the second doping processing and
25 the third doping processing once.
Next, after removing masks made of resist, new masks 450a to 450c made of
resist are formed to perform the fourth doping processing. Through the fourth doping
processing, impurity areas 453, 454, 459 and 460, to which an impurity element

doping a conductive type opposite to the one conductive type is added, in a

30 semiconductor layer, which is an active layer of a P-channel type TFT. First
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20 which overlap with the first conductive layer. An n-type doping inpurity
elenment in the density range of 1 x 1019 to 5 x 1021/cnB is added to the
hi gh density inpurity areas 435, 441, 444 and 447. Wth proper
accelerating voltage, the low density inpurity area and the high density

I mpurity area can be forned by perform ng the second dopi ng processi ng and
25 the third doping processing once. Next, after renoving nasks nade of
resist, nem/naskiEﬁSOa to 450c nade of resist are fornmed to performthe

fourth d&OPARFHYE fysestify to fAzbrigrisedias mask againit thenignpupitpelemenhgnd ithwpur i ty
45 9 _and 460, .to whi i i , t  dopi
conauct + yaetty, eieal Waigo il 8 aehiGocir e [pe mBudaatres - theso
JueL _ € vol A =
Brrst gt hlimaniel, o is SAOSERIAE hOMfPurly afal Sl AR Asd HREA] ]

| mpur i ty aed formed byapplyidpcionidopiig hythed QERBIAIBIrhBPLJ YHE. T8). adi\gthegs0 as to
formi rrpl:églfg;@areag in the sg}l@&;lﬁl grégent manner. In thrs enbodi nent, the
i mpurify hakpingprocessig, Condatcier flgremdorning dlp hychagne! FFT6pi ng
rrenPhod usi ng (ﬂ bor ane BZHGE éFi : tYB),. During s the fourth doping

processi fGYEIE hy THbade te F‘ég%? resishi nbharpeehthe fissi i@ therthirddopingov er ed
by masks . -esd st... Thorough t ,rst tq the third

dopi ng Bf%%gg%ﬁs%? Rgés%%ﬁ%gﬁg%ﬁsréng? elgsltl%l?self 3%&6%&63??9% eil@pﬁﬁﬁ’eﬂezfso‘{geq’ach of

t he i mpuahd W5ar ePBpihz Sroédising ¢ -peHORR hO Qe Q t hat
the density of p-tl;)/pg?%lopi ngg ir?puri tgwgﬁgﬁeqﬁ%gg%eggtﬁsi%%%%tog x 1021
at ons/ cniimpuritycti¢mentaan . beThus 101 atot H xp1 OB | eos/aimé ifi PoHe dreabe NThitg hof uncti on
as the source region and the drain region of the p-channel TFT. Inpurity
ar eas %r BIOPIImEC cAused avheanthey, fenction as |the source regioreand thel draint tegivagdf  t he
processeﬁwat’)a}/aﬁh lh@?t, the masks 450a to 450c nmade of resist are renoved
and a first YHUeFIdyer 15 insul ati ng film461 is forned thereon. The first

{hi ok cont ai ni pap o incas ot AheT (R serBohlRMrald sTah foy” "™
sput t er i thg predchsed abdve. t hi s enbodi nent, silicon oxynitride film150 rim
thick is fornmed by plasma CVD nethod. The first interlayer insulating film
461 Next, the masks 450a to 450c made of resist are removed and a first interlayer
15 insulating film 461 is formed thereon. The first interlayer insulating film 461 may be
an insulating film 100 to 200 nm thick containing silicon, which is formed by plasma
CVD method or sputtering method. In this embodiment, silicon oxynitride film 150
nm thick is formed by plasma CVD method. The first interlayer insulating film 461
is not limited to the silicon oxynitride film but may be the other insulating film
20 containing silicon in a single layer or in a laminated structure.

Next, as shown in Fig. 7C, thermal processing is performed to recover the
crystalline characteristic of the semiconductor layers and to activate the impurity
clement added to each of the semiconductor layer. The heating processing is
performed by thermal annc;aling method using an annealing furnace. The thermal

25 annealing method may be performed in an atmosphere of nitrogen with the oxygen
density of 1 ppm or below, preferably 0.1 ppm or below, at 400 to 700 °C, typically at
500 to 550 °C. In this embodiment, the activation processing is performed through
thermal procgssing at 550 °C for four hours. In addition to the thermal annealing

method, laser annealing method or rapid thermal annealing method (RTA method) may

30 be applied. 25



Is not limted to the silicon oxynitride filmbut nmay be the other
insulating film 20 containing silicon in a single layer or in a |am nated
structure. Next, as shown in Fig. 7C, thermal processing is performed to
recover the «crystalline characteristic of the sem conductor layers and to
activate the inpurity elenent added to each of the sem conductor |ayer.
The heating processing is perfornmed by thernmal annealing nethod using an
anneal i ng furnace. The thernmal 25 annealing method may be performed in an
at nosphere of rtareiivalynither heptngo pyepsasinglemay the pérfarmpdnbelord ¢he\first

pr ef er abl. .1 ppmot below at 400 to 700 C,_ typically at 500 to 550 C
In-this é%ﬁa@feﬁdﬁf“,latf%giﬂtlﬁ FP?ﬂ(w) P Wé‘era f:?’é‘i“?g)r“haé?fmtlhﬁnol%ﬁ?nls t her mal
pr ocessi f d . | jthon to t her mal neal i ng
et hod,  FasaiveXd bets, o acidior BigbSesinty btelb ol ol RGPt e FAPRT A

met hod) Amyilatiag i@ (aiRRlalifgl film 2omthin®lalibdehyits hi oRAlthé seéw&%gﬁédﬁg may be

performed before the firs Interlayer insulating filmis forned. However,

when as winitiidegfilm) for pedtedting dlxewirings $ika shit embodimdneat , t he activation

processing is preferably perfornmed after an inter-layer insulating film

(i nsul ating fi Piies $he hgaling gragessieg (thermdl ipsogessing b3t 1o 5EhEC $orconeato si | i con
the wiri After the

s nitrid ilm.for.protectin ngs. | i ke thi.s enbodi ment.

vent i no. 57 Bl is toRhed REolPhindg cthbe ditienned, Big pecr L amBates fhor
hours) i arp@infz0 r Lot e ) | 0

term )nat gs thg Bﬂﬁé’fﬁg %gﬁﬂﬁlg%l &tB ﬁg%eﬁ%é%ng%%g?p Icg;;l/-@irn%\‘/l\np%rh?%; lrr%tgen
cont ai neihtértaybhdndulatiig filmt d61.ay ahel Baticahdigor 1dyet 484. bd Neydregdnara@duct or

| ayer can be hydrogenated io regardl ess of the existence of the first
i nt er Mayesgaidiasg joftthe gxisicnee ofthes firsttintedaycr ingatingy GitngeAdicimativelyythee pl asma

hydr-ogenat j on sin drogen  excited, by plasma) or heating processing in
an at nors]ﬁ‘f#é?%e“(é‘ﬁﬂ? 3?‘*5(%?1@91{16 hifé@g@@%f"%% ragensergited bygdasne)rgr 17t o
12 hours o | oy e. act i vati-on

or ocess o Brociafihe NP Rlo3bhatb Lo 367100 8 of iGlcd #3ifiS 400

desi r ablsC fgrnagiiatiedrsaf t er the hydrogenation is perfornmed. Next, a second
interlayer insulating film462 formed by a inorganic insulating material

or an organi c Whsullaser mmeakingmictiodiis usat for dhoactivatiod prosessing, easknbight

i nsul atin )
15 su%h as excimer laser and YAG laser is desirably irradiated after the hydrogenation is _

performed.

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

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

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

25 electrode. In order to obtain an effect of light dispersion by forming the depressions
and projections on the surface of the pixel electrode, a projecting portion may be
formed under the pixel electrode. In this case, the projecting portion can be formed
by using the same mask for forming a TFT. Thus, the prdjecting portion can be
formed without any increase in the number of steps. The projecting portion may be

30 provided as necessary on the substrate in the pixel area except for wirings and the TFT
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film461. In this enbodinent, an acrylic resin filmwith a thickness of 1.6
'inis 20 fornmed, whose viscosity is 10 to 1000 cp, preferably 40 to 200 cp
and which has depressions and projections formed on the surface. In this
enbodi ment, in order to prevent mnor reflection, a second interlayer
insulating film having projections and depressions (not shown) on the
surface is fornmed. Thus, the projections and depressions are fornmed on the
surface of the pixel 25 electrode. In order to obtain an effect of |ight
di sper si GATUNA- { Sosprdipalt; eprajeplionssindndepressivnp can detfounsd on thhsudanef afce of

n be_formed under the pixel

th i xel, el , jecti.ng, ti A
el oct r oath TiiE Reids B e Ranieitiohs ang Sourprion DRFCHEN by AUt el ng t he
same nasﬁsmpﬁiﬂ%?{hmcageﬁﬂg}ﬁgpﬁog%gPtgp?o rojecting portion can be forned

Wi t hout any 1 ncrease In Steps. The projecting portion may be

30 provided asAMRARESEYhE Bedon@ iftbRSYor MsRlating Ela 48218y B¢ £ AL HaGR of O
wirings and the TFT 26 portion. Accordingly, projecti‘ons and .depressions

can bes f Batieedowerfabe dlorthisceasef aftérhthe pixe| eledimdt rio dernadd) pyojelitorr ajdect i ons
and deprﬁssi ops forped on the surface of an insulating filmcovering the
proj ect i AEPIESIAS 3FF formed pp the spslage by perfampiag an pddesipragess snelsas publioky i1 m
462 may fi Vi n s,flattened, surface. In this case, after the

pi xel elg%fv?% gﬂ (li%ﬁ?toﬂ?glbo% W%jeé %ﬁggﬂ?{g %8%?@& glﬁsl”ﬁYeé‘t‘PngEEPron t he
surface Rl a0 iAE AR CRE PEHE $h | known sand- bl ast
met hod and et chi ng ylrrﬂkg%’p;\kgscllI.:i)éiPr e?erg%ﬁgl, %yﬁ%?g\gse%?@r{g&%n&nor reflection and
by di spersi ng Wifihgso4a3ckol 467l ectiidadl ywonhening o impinfiT Lese tbspMiveiare463 t 0
467 electrically connecting to inpurity areas, respectively, are to forned
in a Wriformgd dpradrivimgoeircuin 886 \Whésagwirings Frorfomaed pyppatteening nay filmf i | m

| am nat i .a, i fil it Lt hi ck f 5 d. I 1qy fil |1
fiim of i o7y i Wil ickorssadtumaeg sAAloy imaalier BimratAado ¢ e
t - - . ] r | ] d
el ud, ) P Eiidecttr Sbnee 1 BT B WEIYEEs ot s ATIRY vE

li mited 4 oneMayanélrubiure GOk lﬁiiﬂﬁﬁ:llgkd fnBRdMg thR dr3hore 9ayeds. TEFhdMhalefialsOr M NG
Al or Cu on a TaN filmand then by patterning the lamnate filmin which a

Ti  fil rofithe winngsdrg FotdimBed tol Al andgTix e [Fopexdryle, the Wiring piked feehedbyode 470,
a gat \ ngrnlug szl609r &ngn gTaN film and then by patterning the laminate film in which a Ti
film is formed (Fig. 8).
In a pixel portion 507, a pixel electrode 470, a gate wiring 469 and a
connecting electrode 468 are formed. Source wirings (a laminate of layers 433a and
433b) are electrically connecied with a pixel TFT by the connecting electrode 468.
20 The gate wiring 469 is electrically connected with a gate electrode of the pixel TFT.
A pixel electrode 470 .is electrically connected with a drain region of the pixel TFT.
Furthermore, the pixel electrode 470 is electrically connected with a semiconductor
layer functioning as one electrode forming a storage capacitor. Desirably, a material
having excellent reflectivity such as a film containing Al or Ag as its main constituent
25 or the laminate film is used for the pixel electrode 470.
In this way, the driving circuit 506 having a CMOS circuit including an
n-channel TFT 501 and a p-channel TFT 502 and a n-channel TFT 503, and the pixel
portion 507 having the pixel TFT 504 and the storage capacitor 505 can be formed on

the same substrate. Thus, an active matrix substrate is completed.

30 The n-channel TFT 501 of the driving circuit 506 has a channel formed area
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connecting el ectrode 468 are forned. Source wirings (a |lamnate of |ayers
433a and 433b) are electrically connected wth a pixel TFT by the
connecting el ectrode 468. 20 The gate wiring 469 is electrically connected
with a gate el ectrode of the pixel TFT. A pixel electrode 470 is

el ectrically connected with a drain region of the pixel TFT. Furthernore,
the pixel electrode 470 is electrically connected with a sem conduct or

| ayer fugfti oning as one el ectrode form ng a storage capacitor. Desirably,
a mat er i 47 QW ISy Mapuriy argacdI6eekeriappipg svinthe Jirst qonduetiverlarar 2By Al or

é\?e?f SLBE*%BC?"H?%‘C?%% B heiaits Sipiriin ORI e sl el Aoy et PLF?l
i i Ngke 501 AR%ich B JEL 5 ! - TFT
503, " and i pe 2 ARG of B SdoRitich Br ABAEL rbich, e Byt (BBACTS

capaci t oTFE@2ctormiby § UMOS circuit dgethan e ithUihs ti-ai@nelTIFE, 508N vaGdH M@ matri-x
substrate is conpleted. 30 The n-channel TFF 501 of the driving circuit 506
has a ‘cheannested by ma¢lectrode 464, has 7 chanied fprdmdsirea/440yp hight gersity amp@tty

over | appi ng 4\3& te&nt he first conductive |layer 428a, which constructs a part
of the gHfE 4ePUpFlioning @y the oULeP, Tegiol af fhicyAraiAegioy, anehar lowy demsitya 452
functi onj €4 80U, egi on rain.reagion. The p-type channel
TrT 502 Pethakd e fRe TR AR TET I ik BN e SR AT B0 W o
are s cofuasiy eelpliityahred! ARt 6@‘%?%@; whtBSthe e b0RIuchif MR 302 &rﬁf&h a hi gh
density inmpurity area 453 funciioning as the source region or the drain
regi on, cmstrects awaderfshe gate ichoptrodd, (GOTEM aday,. a Mgk densityainigririty klka 338 has a

channel formed area 443, a |low density inpurity area 442 overlapping with
the flor UnetinmiRg2s e spygeregiy, thodfaimiegiomhst ruct s a part of the gate

el ectrode, ( D ar hi density.inpurity area 45 i o, functioning as
the source regl cnp%gla%ﬁ]éggﬂggﬂler%ﬁa&ﬁ/m%ngasp??E‘?m?'ﬁ%r@ﬁ afa 4402 2 0% e
portion ; , { £.Yyl j 445
For med cor S RARR Mol 2 TOrRr AuGee ol plke SERRYIIBELRN, HER, |
i mpur i t yhig densitySinipunity afeal 458 Amclibing AN EE s6RTE HLiOK of e dfad Pegi®Pi ON.  An
n-type doping inpurity element and a p-type doping inpurity element are
added t A\ B-typesdgping imapurity cldreont and a petypo dipiggdsipunty elémentraveleddfl tohe

capaci tor 505 is forned el ectrode

st orage _capaci tor 505. The , storage by an
(a | afi A5 1@ndpa&9é?%vea§§|§tlgwag @gggy electrode of the storage capacitor 50%. The
storage capacitor 505 is formed by an electrode (é laminate of layers 432a and 432b)

and a semiconductor layer by using the insulating film 416 as a dielectric.

The pixel structure in this embodiment is arranged such that light can be

blocked in a space between pixel electrodes and the ends of the pixel electrodes can
20 overlap with the source wiring without using the black matrix.

Fig. 9 shows a top view of the pixel portion of the active matrix substrate
produced in this embodiment. The same reference numerals are used for the
corresponding parts in Figs. 6A t0 9. A broken line A-A' iﬁ Fig. 8 corresponds to a
sectional view taken along a broken linc A-A'in Fig. 9. A broken line B-B' in Fig. 8

25 corresponds to a sectional view taken along a broken line B-B' in Fig. 9.
It should be noted that this example can be combined with any one of

embodiments 1 to 3 freely.

[Embodiment 5]

30 This embodiment explains, below, a process to manufacture a reflection type
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and a sem conductor |layer by using the insulating film416 as a dielectric.
The pixel structure in this enbodinent is arranged such that |ight can be
bl ocked in a space between pixel electrodes and the ends of the pixel

el ectrodes can 20 overlap with the source wiring w thout using the black
matrix. Fig. 9 shows a top view of the pixel portion of the active matrix
substrate produced in this enbodinent. The sane reference nunerals are
used for the corresponding parts in Figs. 6Ato 9. A broken lipne A-A in
Flo. 8 chARdsegNal deBlay dedes fromathe, petve madh SHLsialc THEB KBnthe | Bt A | 1
Fig. 9. en. | -By in Fig. 8 25 corresponds to a sectional view

t aken al g‘ﬁga‘ﬁa}‘ﬁﬁ%&‘gﬁgﬁ%g‘)s- B" in Fig. 9. It should be noted that this
exanpl e can befpganPidiQfbtaihi %_aﬁ'&&ti%aﬁfx suBSIRRL I RB statd of Pig38 ht@Rdivg

[ Enbodi nent 5] 30 This enbodi ment expl ains, below, a process to manufacture
a refl ecta dre fonoth e@Bodimgnti, chncoryestaiondfibp |58y idcfoimed fat denst be thetpixed mat ri x
substrate made in the fourth enbodi nent, usi ng Fig. 10. First, after

obt ai ni neleatfodes t470c0mher pstiveumatrixasubsirptet ¢feligt &tandosubygcied B> adebbiBgng to
the fourth enbodi nent .. an grientat.ion film567 i.,s forned, at |eas n the

bi el " sPRCES: ; Bateniaa’ B B, ERbdimpat R 13 Tmite AR kgt diRGS g

subj ecte s I S NdsfleftnRld [ gtehi Ja e 2 rior to
form ng %lhb rz_llﬁigr{'?%?i on SPF?%?SG%C& géﬁglorgaifi%ﬁttsfengﬁngFﬁ]@gcﬁ agsﬂagenrgacryl
resin fi57mina dict®potod © sfupﬁdiﬁ €2l subRtpdtesSPille §FaRingd 7 Médnwhikdespheichl posi ti on
to support the substrates with spacing. Meanwhile, spherical spacers, in
pl ace of spaherscolplencaf thpealvmsar spagerhanaly be distyibubadl @wee the ¢ndire surface ofur f ace
of 1o the substrate. Then, a counter substrate 569 is prepared. Then, a
col or fhgtbegyRstralero 571 and a planarizing film573 are formed on a counter
substrate 569. S L1 i 0, y faver | ' e ring

| ayer 570 and a nfggcggg{%grsé%gﬁ ea%%griségf%ﬁl%get 5?‘.’ a%@éﬁ%{ﬁ?’éﬁﬁ(ﬁgbghade
porti on ja PAndriiAE IR 78 afd fo¥med 8h AR sebstaft 389, OTA Bthdeipdrtichyigr and a
green coloring layer. In this enbodinent is used a substrate shown in the
fourth efvinaed bgoverlapping a red coloring layer 570 and a blue coloring layer 571 together.

Meanwhile, the shade portion may be formed by partly overlapping a red coloring
15 layer and a green coloring layer.

In this embodiment is used a substrate shown in the fourth embodiment.
Accordingly, in Fig. 9 showing a top view of the piiel portion of the fourth
embodiment, there is a need to shade at least the gap between the gate wiring 469 and
the pixel electrode 470, the gap between the gate wiring 469 and the connecting

2 electrode 468 and the gap between the connecting electrode 468 and the pixel electrode
470. 1In this embodiment were bonded together the substrates by arranging the
coloring layers so that the shading portion having a lamination of coloring layers is
overlapped with the to-be-shading portion.

In this manner, the gaps between the pixels are shaded by the shading portion

25 having a lamination of coloring layers without forming a shading layer such as a black
mask, thereby enabling to reduce the number of processes.

Then, a counter electrode 576 of a transparent conductive film is formed on
the planarizing film 573 at least in the pixel portion. An orientation film 574 is
formed over the entire surface of the counter substrate and subjected to a rubbing

30 pProcess. 29



Accordingly, in Fig. 9 showng a top view of the pixel portion of the
fourth enbodinent, there is a need to shade at |east the gap between the
gate wiring 469 and the pixel electrode 470, the gap between the gate

Wi ring 469 and the connecting 20 el ectrode 468 and the gap between the
connecting el ectrode 468 and the pixel electrode 470. In this enbodi nent
wer e bonded together the substrates by arranging the <coloring |ayers so

that the shading portion having a | am nation_of coloring, |ayers.is
over | apped wi t Fgmhdhe actiye raptsiy swhstsaie fomped withithe pixehpAgion 0deddvipgs bet ween

h [ . b hadi ¥ 2 ' ) ' f
col o neoTeaand Ui RS b S Poueitab o 7 Seal ool Jog S ol
thereby £BaBEI BE8 §O niifC GAth RAesdrRl RE MIPGRASHS -cinﬁ?rgn Os%a@f{?ﬁgbﬁﬂ

el ectrode 576 of a transparent conductive filmis fornme
pl anari ziogethés ki tWB sabsttae’sthrought fre epex @paging.t | Thercafter,o1 ilgpidcialfi | m 574
Is formed over the entire surface of the counter substrate and subjected

to a rsublphitial FF is povred hetweenithe gubstiatesaand eompletelyi sealed byt serkant otred wit h
t he pixel, porti.gn and drivin circuit and the counfer substrate are bonded
toget horshoPny B it sivstal ganterial 573 anay e o kv By st n I8 1 Lor o
that th [ o) A . . strates
t hrough. il aler Xfheida 13 WGP BBEHGRiE AIGal BRPEY 0EFict Mol FIDD! | 2
pour ed bgJ, WEE Reéddsurs, st 4clive SmatBR ubSiai @F RoMntSL shintkallyisadivRRU dRto & NOt
shown). The liquid crystal material 575 nmay be a known liquid crystal

mat eri aldesired shdpes Harthemore ompblatiettigi plate (mef shewn)ois bonded landguiod the yst al

di spl ay device shown in Fig necessary, the active matrix substrate

. 10. If

or coWntpneppbstaee Thenyiapfadisinondedby ykaowaiechpigie. Furthernore, a
pol ari zi ng pl at,e (.not, shown) i s _bonded only.on the rQ ng er _suhstrate.
Then, an FPC ?%hebg)lﬂ'&’gd CH?}AEE %‘ﬁ@\% @%’é‘f?n! .fac?'ﬁgglEfsqmegﬁ%?‘ip.tstaéfw%ilgpl ay
devi ce raRlAGEt bY GngS JTRAEIRIIEE:r FPAMBVINE a LARKE %ﬁiiﬁ‘éf BakbR! Hinsize.
sem conductor filmhaving a crystal grain of "a | arge grain size.
Ther ef orFherdfore] # ip pessilile eo bbtabémiugh @perating chameaeiiste ahibgeml etiabilitc and
good reliability. The liquid crystal display device manufactured as above
can be (hedliqud grystapdisplay dsvigermamHagturedaas ahavet eapnbe usgshps andigplay vari ous
ki nds. Inci.de{ut al Ily, this elrrbodlrrent can dbe freely conbined with the
enbo d? mgqftéonl 0r an electronmic appiiance In various Xindas.

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

to 4.

[Embodiment 6]
20 This embodiment explains an example of a light-emifting device
manufactured by using the present invention. In this specification, the light-emitting
~ device refers, generally, to the display panel having light-emitting elements formed on
a substrate sealed between the substrate and a cover member, and the display module
having an IC mounted on the display panel. Incidentally, the light emitting element
25 has a layer including an organic compound that electroluminescence caused is obtained
by applying an electric field (light-emitting layer), an anode and a cathode.
Meanwhile, thé electroluminescence in organic compound includes the light emission
(fluorescent light) upon returning from the singlet-excited state to the ground state and
the light emission (phosphordus light) upon retMg from the triplet-excited state to

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



to 4. [Enbodi ment 6] 20 This enbodi ment explains an exanple of a
light-emtting device nmanufactured by using the present invention. In this
specification, the light-emtting device refers, generally, to the display
panel having light-emtting elements formed on a substrate seal ed between
t he substrate and a cover nenber, and the display nodule having an IC
nmounted on the display panel. Incidentally, the light emtting el enent 25
has a | ayer including an organi c conpound that el ectrolum nescence caused

i s obtained bynakipspeailicatiencalbihedayers that are(prpyided bpiween g8 anggepnd aan anode
and a cat hode.. anwhil e, the electrolun nescence_in, organic ¢ und

el ottt is oHBRBTRY o snbani - oD opecibliss S Pieent HaBm 1 he

si ngl et - - r . ' 1. SS|

oncuano AEEHE SRR S AREREARKE, 200 DEAdEb b SIBon

t he gr ouinfbctiba ifyer, i aEdle dangh Diyed ah Rl@troh itBREpRThS Hyer) et30 A hadibi S
specification, all the |layers that are provided between an anode and a

cat hode stmictigé ofieul light emitting)eleinent isghlangmite of ay ahedeclayeiSpdight enditing, t he
organi c |ight em'ttingw-la er includes a light emtting |layer, a hole

i nj ect i dAY§Tagest a cathode kayer byyered dp dhis jogiery a?gfr basic plgptuie R dsopedifigd| ayer,

an el ect.ron_transporting layer. etc. .Abasic s structur.e.of, an Light

o 11 nd 8l 3 MIARRRIE A dhadtfler F il nieSi foyfe X S eifioR a6 | oy
and a cabhpie llaﬁéf%yé_r@d’ & Bfls bfiel, irSa PindliRhte ofm Qﬁ)ﬁbqay?ér,r Y Hbly E?‘&:ﬁﬂnbe
nodified into a lamnate of an ‘anode |ayer, a hole i'njection layer, a

| i ght ertayds] ntightayreittinglaglerdan eletihat rahspyeting layay sl a vathbdslagediayeredr a

| ami nate of an_anode |ayer, a hole injection layer, a light emtting

| ayerie dntiseederon transporting layer, and a cathode |ayer layered io in

this order. Fig. 11.is a.sectional vigw of.a lLight-emtti .devjce of this
enbodi nent . | rﬁg‘F S 2 SECHQRAL VIR ?ﬁﬁ%ﬁ t- *Fl%écva?%ﬂ’/f@égae%ﬁgq‘wgnéuﬁgt rate
700 is f ' | T { €. ly,
concer nitdh Thd sl T o GioRRg on ] ot 700 & foline BOREOMARE Y.
the explradainheinTOT 50% df- EfpasielCodsdqik@tly, téndefifinglané alxplanatidd le@ugb t hi s

enbodi nent is of a double gate structure forned wth two channel regions,
it is pebscluke ittis satisfactoryitogifer thatxplanationtomrthe icohamnt]l TFNH03ne
15 Incidentally, although this embodiment is of a double .gatc structure fonﬁed
with two channel regions, it is possible to use a single gate structure formed with one
channel region or a triple gate structure formed with three.
The driving circuit provided on the substrate 700 is formed by using the
CMOS circuit of Fig. 8. Consequently, concerning the explanation of the structure, it
20 is satisfactory to refer the explanation on the n-channel TFT 501 and p-channel TFT
502. Incidentally, although this embodiment is of a single gate structure, it is possible
to use a doubie gate structure or a triple gate structure.
Meanwhile, the wirings 701 and 703 serve as source wirings of the CMOS
circuit while the wiring 702 as a drain wiring. Meanwhile, a wiring 704 serves as a
25 wiring to electrically connect between the source wiring 708 and the source region of
the switching TFT while the wiring 705 serves as a wiring to electrically connect
between the drain wiring 709 and the drain region of the switching TFT.
Incidentally, a current control TFT 604 is formed by using the p-channel TFT
502 of Fig. 8. Consequently, cdnccming the explanation of the structure, it is

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



channel region or a triple gate structure forned with three. The driving
circuit provided on the substrate 700 is forned by using the CMOS circuit
of Fig. 8. Consequently, concerning the explanation of the structure, it
20 is satisfactory to refer the explanation on the n-channel TFT 501 and
p- channel TFT 502. Incidentally, although this enbodinent is of a single
gate structure, it is possible to use a double gate structure or a triple

It
t t ... Meanwhj. | fhe w.ri 701 and 7Q3 . i ri
of tho. OORSUER P FRbmPY £ AgPRRGRIrNg §S oSBT (B35S RERRGRT 1 o, o
W ring \Z}%?lt&%g%ge(gaaﬁpﬁégtﬂﬁcm&t o electrically connect between the

source I ng source region of the swtching TFT while the
wWiring 705 ser wesanahile thelwithgl & lLe tsonfr! WiingooNged curdgit edatiol IBTAr ai n
wiring 709 and the drain region of the switching TFT. Incidentally, a
current ¢omtespondiifglte0cuirentt supplyling) whileghd mdripg GAZrinan el&crodsde bef Fi g.
8. Consequently, concerning the ex&l anation of the s_truc;tijre, It s 30
sat i sf acelselically pamseted dp thepixst sleshads oH nbeipg oxerlaid A pixe #qﬂ%ﬁll

I nci dent ath%’i%‘“g%‘%&@% this enbodinment is of a single gate structure,

It ispo? O 1 uble gate structure or a triple gate structure.
Meanwhi | €, t he NafbMifle,/ Petchc® MRHEEE 717 li§)%a Oﬁixélh%léb%ﬂ@nganﬁ&e{'tdfma TFT
(corresponding to a current -supply line) while the wring 707 is an

el ect r odtighwehittingselement) ifoimadd by @ arungpirad doadidive(filxel Ad thettrandpardiitl by
being overlaid a pixel electrode 711 of the current control TFT.

Meanwhi | epndugties &ise sambaiesedia cpmponed af isidjuan ogide @and saoxjdend gempoung of
light-emtting e|lenent) farnmed by .g transparent .conductive . film As the

Lt ans Hhr BV CBTA R S PR e e SSERREe B6 MAEMASTE: of GHSRSKPEY and ¢ i n
oxi de, -y GRBAUNGalpaldhy | BHKEVHAE ANhAleNGIdRll Hn FifEmOXTE pikin Oxi de
or indium oxlide, or "otherw se may e used a transparent conductive film as
above adgréiryded 108 fbind onld glaﬁhﬁ(ﬁkeriagbﬁﬁlklﬁlﬁﬂﬂg filsh 719 grivi 9@ Corpringithig! anar
interlayer insulating film710 prior to formng the wrings. Inthis
enbodi mewtiringst s thiseerybodiment, itris vexy ipipantani togplarasize thepsteudud © the dFTFT by
using a g}lfan,ari zing fi.lm710 made_of resin. Alight-emtting, |ayer to be

formed 1BY paingra plagaizingfila 74 mads ehessip. s fh light-emitting kayet L0 b famed, |

causes, pﬁ?err, éwei,cglr}éc b%%gs esxictloerrlncly small in thickness, possibly causes poor light emission

due to the presence of a step. Accordingly, it is desired to provide planarization prior
to forming a pixel electrode so that a light-emitting layer can be formed as planar as
possible.
After forming the wirings 701 to 707, a bank 712 is formed as shown in Fig,
200 11. The bank 712 may be formed by patterning an insulating film or organic resin
film containing silicon with a thickness of 100 to 400 nm,
Incidentally, because the bank 712 is an insulating film, caution must be paid
to element electrostatic breakdown during deposition. In this embodiment added is a
carbon particle or metal particle to an insulating film as a material for the bank 712,
25 thereby reducing resistivity and suppressing occurrence of static electricity. In such a
case, the addition amount of carbon or metal particle may be adjusted to provide a
resistivity of 1 x 10%to 1 x 10'? Qm (preferably 1 x 10% to 1 x 10'® Qm).
A light-emitting layer 713 is formed on the pixel electrode 711. Incidentally,
although Fig. 11 shows only one pixel, thiS embodiment separately forms

30 light-emitting layers correspondingly to the respective colors of R (red), G (green) and
- | 3 _ .



due to the presence of a step. Accordingly, it is desired to provide

pl anarization prior to formng a pixel electrode so that a light-emtting
| ayer can be fornmed as planar as possible. After formng the wirings 701
to 707, a bank 712 is formed as shown in Fig. 20 11. The bank 712 nay be
formed by patterning an insulating filmor organic resin filmcontaining
silicon with a thickness of 100 to 400 nm Incidentally, because the bank

712 is ap iphsul ating film .cautjon nust be i to el enent., el ectrostatic
br eakdomﬁ @ﬁ??naﬁﬁ%‘gﬁ@h H)Hl.‘s ?rﬁi’?‘ﬁF‘fnbﬁb%H?ﬁ%gﬁso‘&MEC‘ﬁ?@ weight QEBUHC par ti cl e
or et al ' ' lhat i ' . eri ] ha.. k 712, 25
t her eby ?lg‘gﬁ‘%?’%gﬁ?%@f ?{ﬂﬁl{;f]tﬁl‘; bgny&g u(% Er’@s@l? n% Og%c'ur r@ﬁg@ﬁ%@,g%{)ﬁg a

el ectri Clainjnation Stediurd hBaee, e OglithAloEy anfeu £l hRBvided TRt &l
particle rnalyal lg)e adjusted to Srmedgi rgisistivi(ltggm%f 1 3&1‘66 to 1 x 1012
(2m ( pr ethigkapdsyof1 2 nto @s taohdle xinjeotidg Qmer andla ¢fit-8-gyninblingatoaglemintth8 i s
formed on tl;le_ B‘Jﬁlﬁ: .electrode 711. Incidentally, although Fig. 11 shows
only Gne®PRBEs { films prog e tharearting ickngssiof, 79snm a9a lighhemutag layerg | ayer s

(o1 ue) - NSl 16 HER"GRipS BaBRI & Py sk b eRan gne

organic qtﬁﬁé‘?ﬁﬁéﬁ&'ﬁ@?y‘ﬂﬁﬁ%@mmtt%%lﬁk, by the deposition process.
Specifically, this i's a [amnation structure having a copper

pht hal ocyani neH¢vaees,)thé foropging ekalapleiin an exdhplelofesgantd el2@rdlimatsé&nhol e
injecting layer and a tris-8-qyuinolinolato alumnums conplex (Al g3) film.
provi dednetprzlde bejused farry ighteosaitting laperrand not ngcaspagily listeditpbis) altds . The

col or_of 1 ssion |ight ¢ be .controll ed by addi a fl uorescent, pignment,
coch 9 sofipaRt taohlR pighemitie e Tadt Pooiehoeburs o chgebag ng
exanpl e 4 ' 0 U Leri : used
For b | ShALaf SERICR) By MAPRabBhiCd LG AERL L, 2 TRLEE bbbl °°T)
sat i sf adiyes vind @nfeldctfon ihje@iie ped t IFoP ekasle, Atiadveh if Bis bhBHdinRfl waé on and
carrier novenent therefore) by freely conmbining a light-emtting | ayer, a
char ge tshows ptbe téxampld ay evhiamck dow ebhelerulen weaighdcoiganic eyaralufEbrs@rtnyl e,

al though in,thjs egbgdinent was . shown the exaggle i n which a | ow nol ecul ar

t

wei ght 6‘?@ cSel¥Ct 1B ﬁﬂf&#’é@ﬁ@ﬁf‘g lr?ﬁ?%rif dF nossifleetp fuge an Fitgpmediats t t i ng
! ayer; 'n!loléaﬂzﬂo\ﬁrgigm %réa?ﬁcy %Fcc?rgltllmr}}leesrcggtd h%&eerial or a high molecular weight

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

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

20 electroluminescent material in this specification. As an example of using a high
molecular weight organic electroluminescent material, it can be a lamination structure
having a polythiophene (PEDOT) film provided in a thickness of 20 nm as a hole
injection layer by spin coating method and a paraphenylene vinylene (PPV) film
provided thereon in a thickness of approximately 100 nm as a light-emitting layer.

25 Incidentally, if conjugate polymer materials of PPV is used, the wavelength of emitted
light from red color to blue color can be selected respectively. Meanwhile, it is
possible to use an jnorganic material such as silicon carbide for an electron
transporting layer or charge injecting layer. ‘These organic clectroluminescent
materials or inorganic materials can be a known material.

30 Next, a cathode 714 of a conductive film is provided on the light-emitting -
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15 nol ecul ar wei ght organic el ectrol um nescent material or a high nol ecul ar
wei ght organic electrolum nescent material. In addition, an aggregate of
an organi c conpound whi ch does not have sublimng property, or an
aggregate which has nolecularity of 20 or |less, or organic

el ectrol um nescent material which has a nolecular chain | ength of 10 tun
or less is a internedi ate nol ecul ar wei ght organic 20 el ectrol um nescent

mat eri al (j.n.t-hks ificatj.on.. As an exanpl e using. a high _nolecul ar
ot e e 152, BRASARbiatn 25 B0 SRR, Al 30 S, R
Struct ur glufiahngadidieh! NAGRYASMeREIR dliidyhif 9 -eéiﬂxgaa&dhéiﬁa‘égess of
20 nmas a hole injection |ayer pi n coating nethod and a paraphenyl ene
vi nyl enemfapMd)uskid) nAs phowvithedt inhrrigomay be aisédh QA@eSive FilanaT axéemeg y 100
nmas a light-emtting layer. 25 Incidentally, if conjugate polyner

mat er i al §elongipgyo the perindic-table grave lend: lor afcondiativedilm adyled Wittosnchewt col or
to blue color, can be sel ected respectively. Meanwhile, it is possible to
use arr i i6F§8hi ¢ naterial such as silicon carbide for an el ectron
transporting | Qr .o L Nj-a&t.] These or I C

el ectrol um nes%‘)élr%ht %Enne{?%ge’gﬁg&grﬁ?r{% ?‘g’gh(@g&rﬁaattaeﬁngleﬁgv@gﬁgﬁléedaulk fﬁ)m

mat er i al catBgieNeHd., IaciaehtaBgcthé IphlndtinR NASELANV LS hbfid fefbs oY n the
light-emtting 33 Igyer 7:’13. I rgh?jﬁi S ergrbodi matnt, as thgeg%ﬁt u%??)vdg filmis

used an forineg With mpite! céatroido (ancaieyl 711, 4 light-enfitiing layeMIEY ahd laneatieddeoy il m
of magnesjum and silver) my be used. As the cathode material may be used
a conducti4e filmof an el enent bel onging to the periodic-table group 1 or

2, d A f .l dded, with. h I t. Alight-emtti

i enelft 705 1 o Seipelival o ie nads ¥alin B 1io/B SR pisnnio tomplls 714,
I nci dent ; & s @it el e t Sk | i,ode
for Imed V\ﬁdﬁyéh %:l‘i)%gﬂl élgpg%gﬂ%%éﬂ(?gﬁgdegﬁg 1pla,g égatllf%ﬁl@e’?]ﬁ '?slr rf% g;;/lb | 13 and a

cat hode insuldtingl filnh indlediag hantbonefilhg apiigsonCeitridePflas by @kiliedn hithiae 6xflei N such
a manner_to conpletely cover the light-emtting element 715. The
passi vatfilgh ap usgdzs gniiesulasingdilmoip ainglé layet entd engbiinedaiindtioni ng a car bon

film a silic nitride filmor silicon nitride oxide film and used is
an insul ati ngol?]if i f @5%i Hg‘ﬁeprfé?@?‘ tgruse adtin dawrrablsi nagovsrge as a

15 passivation film. It is effective to use a carbon film, particularly DLC (diamond-like

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

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

Furthermorze, a seal member 717 is provided on the passivation film 716 to
bond a cover member 718. For the seal member 717 used may be an
ultraviolet-ray-set resin. It is effective to provide therein a substance having a

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

Thus, completed is a light-emitting device having a structure as shown in Fig,

30 11. Incidentally, it is effective to continuously carry out, without release to the air, the
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In such a case, it is preferred to use a filmfavorable in coverage as a

Is passivation film It is effective to use a carbon film particularly DLC
(di amond-1i ke carbon) film The DLC film capable of being deposited in a
tenperature range of fromroomtenperature to 100C or |less, can be easily
deposited over the Ilight-emtting layer 713 |low in heat resistance.
Meanwhi l e, the DLC film having a high blocking effect to oxygen, can

suppress the light-emtting | aye 13 from 20 oxidi zi ng. ,Consequently,

pr event e@T9%Es% {PlOpR garessiyaon i, Q%g aﬁcri TTRig 3 'iw@ﬂftﬂérh& y§inga depgsitony ] 3
during t | S rther I nbek., 717, 1S
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seal nengeveldgentSed pEBMbRao %Bntiﬂ{lohél?\(ﬂaﬁg%t IRYpro&dss uf b Bondihg hobédf ective
to provide therein a substance having a 25 hygroscopic effect or an
ant i oxi daremnbek 7&8,twithdas rel¢ast & thenirt hi s enbodi ment, for the cover nenber
718 used is a %Ihas.s substrat e, auartz substrate or plastic substrate

(i ncl utling a pikdhis manppiyn-chapnelglEEy 6ls prehanael BFEY 6020 ywitching TET) i ke

carbon fil n fhe both sur t here , C leted is a
Font - enttthangel BEFEROD fud  SomSleroontib] FEF 2a'cBtah ) g on g Sutplee

I nci dent%?{y, 't is effective to continuously carry out, without release to
the air, the 34 process to forma passivation film716 after form ng a
bank 712 by usFughamdes)Qas vias @RplaiedaishigUEig Of1, By PebditimghaburisCheisa (or
in-line schene). In addition, with further developnent it is possible to
cont i nuoeredriapped wjthdhe gath ¢lestrode tyough awinswating film, # dv possibie tooferm zbS,

wi t hout regeas the air. s lEn a&i s manner, n-channel, T R 601, p-channel
TFTs Ho20-¢ t CRT nEFsisEYe {0 -thfafgienioratian eadting gtrgme hot-eamricr opffsch] TFT
(p-chan E 04 e s te. o Furt.her nore, as was expl ai ned
usi ng Flngl’“%ﬂ&‘%@’ %Feg@})%!’l%§g‘ﬁ#@%&?‘l"fgg%e%? l%F'\ltlz':éf\:/erl apped with the gate
el ectrode t hr oNghnwhild, "8 *hibddirhédt "hokws bslyPARS chhfedridP oM B pikG |
n-channel TFT resistive to the deterioration resulting fromhot-carrier

ef f ect. pd@tinsagddniving, ciecuite| iHuiweyet, iagtdrdingito tthe ehadefdcaringgrodiss irethei zed.

Meanwhi l e, this enbodi nent shows only the configuration of the pixel
embodiment, besides these, it is possible to form on the same insulating member such

15 logic circuits as a signal division circuit, a D/A converter, an operation amplifier, a
y-correction circuit or the like. Furthermore, a memory or microprocessor can be
formed.

Furthermore, explained is a light-emitting device of the embodiment having
done the process up to sealing (or encapsulation) fdr protecting the light-emitting

20 elements, using Fig. 12. Incidentally, the reference numerals used in Fig. 11 are cited
as required.

Fig. 12A is a top view showing a state done up to sealing of the light-emitting
elémcnts while Fig. 12B is a sectional view taken on line C-C' in Fig. 12A.
Reference numeral 801 dcsignatéd by the dotted line is a source driving circuit, 806 a

25 pixel portion and 807 a gate driving circuit. In addition, reference numeral 901 is-a
cover member, reference numeral 902 is a first seal member and reference numeral 903
is a second seal member. An encapsulation material 907 is provided at the inside
surrounded by the seal member 902. |

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

30 inputted to a source driving circuit 801 and gate driving circuit 807, to receive a video
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portion and driving circuit. However, according to the manufacturing
process in the enbodinent, besides these, it is possible to formon the
sanme insul ating nenber such is logic circuits as a signal division circuit,
a D/A converter, an operation anplifier, a y-correction circuit or the

| i ke. Furthernore, a nmenory or mcroprocessor can be fornmed. Furthernore,
explained is a light-emtting device of the enbodi nent having done the
process up to sealing (or encapsulation) for protecting the light-emtting
20 el enentgnal osclogk Fignal frém amEPﬂe(iﬁ‘leadiHly Prinhélimaft}aﬂ@ﬁ(ae anextanad] Snpged i n
Fig. 11 are cited _as required. Fig. 12A is a top view showi ng a state done
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menber, reference numeral s a first seal nenber reference nuneral
903 is attachedndths@lPQenPWB., An encapsul ation nmateri aI 907 is provided at
the inside surrounded by the seal nmenber 902. Incidentally, reference
numeral 904 i sNgxtcxplagation is mads i thesestignad istructutse by ssing djigit12Bd  fldea sour ce

driving cjreuit. 801 and gate.driving cictcuit 807, t eive a video 35
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ext er nal O B her ei n,
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li ght - ena;drittdnqmemw Qnd B pik6l a&&ﬁfdbmmoaccmwiyt@ﬁﬁeaea t§R! dfa@d thereof.
light-emtting device nain body but also sucha device in the state 5

at t acmedMentwhie) the@ater dﬁ\ﬁﬁg dilenit, 805 3| fomatd amingsa @MOSocirdulitchaving aonal
structure, by usin F| 12B. The pixel portion 806 and the gate driving

circuit EBrbIRAtoNef nelBFE 6@k andia B-chaanel TRFRO03i (ses1 Figoh®i on 806 i s
f d th | i, t h | udj t TFT 604
bt pixel o @&urrpg’ﬁf'é %‘%‘%‘Fﬁﬁr RSP s o piilecdl Ao SEhCsatnne RERBE | o
Meanwhi | memwﬁkg BhufsH112dr8 ﬂ)rﬁieﬁ%i' the 69@ 3%3%31 gﬁ)gxa' ol ﬁ!@@r&%u' t

havi ng a conbination of an n-channel a p-channel 02 (see
Fi g. 14)pixel electrode 711, a hght-emlttmg layer 713 and a cathode 714 of a light-emitting

15 element are formed.

The cathode 714 serves also as a wiring common to all the pixels and
electrically conmected to the FPC 905 by way of a connection wiring 904.
Furthcrmore, all the elements included in the pixel portion 806 and gate driving circuit
807 are covered by the passivation film71 6.

20 _ Meanwhile, a cover member 901 is bonded by the first seal member 902.
Incidentally, a resin-film spacer may be provided in order to secure spacing between
the cover member 901 and the light-emitting elements. An encapsulation material
717 is filled inside the first seal member 902. Incidentally, the first seal member 902
and encapsulation material 717 preferably uses epoxy resin. Meanwhile, the first seal

25 member 902 is preferably of a material to transmit water and oxygen to a possible less
extent, Furthermore, the encapsulation material 717 may contain a substance having
a hygroscopic effect or an antioxidant effect.

The encapsulation material 717 covering the light-emitting elements serves
also as an adhesive to bond' the cover member 901. Meanwhile, in this embodiment,

30 as a material for the plastic substrate 90Ta forming the cover member 901 can be used,
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The pixel electrode 711 serves as an anode of a light-emtting el enent.
Meanwhi | e, banks 712 are fornmed on the both ends of the pixel electrode

711. On the pixel electrode 711, a light-emtting |ayer 713 and a cat hode
714 of a light-emitting is element are fornmed. The cathode 714 serves al so
as a wiring conmon to all the pixels and electrically connected to the FPC
905 by way of a connection wiring 904. Furthernmore, all the elenents

i ncluded in the pixel portion 806 and gate driving circuit 807 are covered
by the p&B& (FabdrglasstReinforcdd Blasti),NER (polyeinyh Fhovide), fplos rpodiibtcr rbonded
by the flrs{ seal nmenmber 902. Incidentally, a resin-filmspacer may be
provi ded®®-order to secure spaci ng between the cover nenber 901 and the

light-emtting {s, encapsul ation 717 is fill i nsi de
the first sear MafiBRb Gt boREREERY st MeRBeriichy ullé ahsmparsubion " ang
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717 may contain a substance having a hygroscopic effect or an antioxi dant

ef fect. Gafebecied Hhesageim metcrialtas thefisyseal momber 2.t he |ight-enitting el ements

serves also n,adhesi ve to bond the cover nber _901. Meanwhile, in.
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second seal nenber 903 is prOV|de so as to cover the side surface s

(ex po@e&@@aﬁ@ces)ucbfa& Iveatem onpsayizent,i whickahereleahted e deteridritdoms ésothd seal
nmenber é}é ca,.n be used the sane material as the first seal nenber 902.
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whi ch accelerates the deterior
is possible to obtain enough operational characteristic and good reliability. The liquid

15 crystal display device manufactured as above can be used as a display portion for an
electronic appliance in various kinds.
Incidentally, this embodiment can be freely combined with the embodiments 1

to 4.

20 [Embodiment 7]

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

25 device at display portions thereof.

As such electronic equipment, there are pointed out a video camera, a digital
camera, a projector, a head mount display (goggle type display), a car navigation
system, a car stereo, a personal computer, a portable information terminal (mobile
computer, cellular phone, electronic book or the like) and the like. Examples of these

30 are shown in Figs. 13A to 13F, 14A to 14D, and 15A to 15C.
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light-emtting |layer. Thus, a reliable light-emtting device can be
obtained. The light-emtting device manufactured as nentioned above is
fabricated by using a sem conductor filmhaving a crystal grain of a |large
grain size. Therefore, it 1is possible to obtain enough operational
characteristic and good reliability. The liquid is crystal display device
manuf act ured as above can be used as a display portion for an electronic
appliance in various kinds. Incidentally, this enbodi ment can be freely

conbi ned wi t h Fige1®Alsheivsreetsohal dotnplsterd@ciubigod magn bodil 3001s apriamest
I nvention can be used in various electro-optical devices (active matrix

type |i wpﬁm@%@(}?daﬁgﬂpw méwrb@mackcmarﬁhw%@ud;ﬂbehk'b ghThepriesent ng
devi ce, ., actjve tr| lﬁ‘dflﬁ | ay (3 |ce). That is, the present

i nvent i oWveRion£an be ﬁt‘ Hha “‘8? g&-ct roni ¢ equi prents integrated
with the el ectpg: ﬁ%gms A8 Bner TnARHRE § gl B3P R RGNS o0 A

such el.ectroni c”equi prent digital

caner a, Rl iveidednputdpdieas 31T Mpeﬁklgﬁlsaatch&ogﬂw al BARRryFIB F0¥, A )image CAr
navi gati on system a car stereo, a personal conputer, "a portable

I nf or matrecgivingrpurtiod 300®land ahe dikepuThe present uimnuqnhm Jbeedppdied aoithe book or
the like) and the like. Exanples of these 30 are shown in Figs. 13A to
13F, 14Alisplayipationdd025A to 15C. 37 Fig. 13A shows a personal conput er

25191, i D, 0L S0 i SRR L AR S,
to the gﬂﬁ@&ﬁﬁZ@?rah'i%gg’Q&%lw %gg %)%%2?)@0% cﬁéhgﬁgw‘ft@ﬂ?gfoﬁi %f%gﬂ'agg a main

body 31 a display portion a v0|c I nput portion peration

SWi t cioeosidiv3205 dndithelile. 3 I présent iRgation €acevapplied & the@isplhOsortioa t he
| i ke. The present invention can be applied to the display portion 3102.
Fig. 13G28Bows a nobile conputer |ncI udi ng a mai n body 3201, a camera

porL1 o0 9202, n LIRge Lo el YAne oL o0, 00, S SRECALI, WSy 9204 @
to the %?tﬁ’&%d%?ﬁﬁ LR portion 3303 and the like. The present invention can be applied
to the display portion 3362.

15 Fig, 13E shows a player using a record medium recorded with programs
(hereinafter, referred to as record medium) including a main body 3401, a display
portion 3402, a speaker portion 3403, a record medium 3404, an operation switchs
3405 and the like. The player uses DVD (digital Versatile Disc), CD or the like as the
record medium and can enjoy music, enjoy movie and carry out game or Internet.

20 The present invention can be applied to the display portion 3402.

Fig. 13F shows a digital camera including a main body 3501, a display
portion 3502, an eye contﬁct portion 3503, operation switches 3504, an image
receiving portion (not illustrated) and the like. The present invention can be applied
to the display portion 3502.

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

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

30 be applied to the liquid crystal display device and another circuit forming a part of the
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3205. Fig. 13D shows a goggle type display including a main body 3301, a
display portion 3302, an armportion 3303 and the |ike. The present

i nvention can be applied to the display portion 3302. 15 Fig. 13E shows a
pl ayer using a record nmediumrecorded with prograns (hereinafter, referred
to as record nmedium including a main body 3401, a display portion 3402, a
speaker portion 3403, a record medi um 3404, an operation switchs 3405 and
the like. The player uses DVD (digital Versatile Disc), CD or the like as
the recdiraicqeen eawpment 3d82.enj oy nusic, enjoy novie and carry out gane or
Internet. 20 e reéent Lhyention can be applied to _the displ a¥ ortion
3402. Fig. 13F gdilgft B acuifeEr showeguen fFamplrach dotyctssoel the di spl ay
portion 2 rid4nan. 3503, er ati.on it ches 3504, an
age. - el UEmERTSBL aRE 302 Pl ARG R . TR prPiclon

| nvent i Oreqaipinda€ 360bi S702 fsLobitftuftd By AhighCidur@optRPsyste BBE1, diftforsoVs a
front type projector including a projectron equi pnent 3601, a screen 3602
and the |380@, anth280dr themugh 3806patdichroicaniree 380P) h @eisin03807¢ alliquid erystay st al

di spl ay device and another circuit formng a part of the projection

equi prentdispday) devicey 3808 2 phasacliffercacy plﬁ@gsﬁﬁ’ @hd cx projactioh piting systemi n body

3701, a pLejection equi pnent 3702, a,mrror 3703, .a screen 3704 and the
i ke. Th‘é’f‘%?esgh? RrlFEHaT drptical, sysgm 10 3% icemstityted By |ang gpdcal  Spstea

di spl ay ' Ci @i - . t t he [ plection
cqur prontsuf8s SHIoRMADRpsC! Aftfbhetl B RBOBRA I8N sl Sai LOLHEE
struct ur glasés type, thiy enbodintnt &€ wop ulR89 Llimned It ButFindy bk4éY, agd Fi g.
14B. The projection equipnment 3601 or 3702 is constituted %y a [ight

sour cé0 ogkample, 8ysinglenpd80ltyperi rifusther, sp380OP of axdcidBiR4thish embglind®dGnay
dichroic mrror 3803, a prism3807, a liquid crystal display device 3808,
a phase BF’F‘PEWLW]@&OVF%@%@@ opienl system speh st porontised dens, oy Slenhavdga® The

j ecti ' t I.S_.C titut b i cal . t
ol uai nBoRP B, R pd R e il A B R A ¢ o

t hree pF%%ﬁoWB?anbhilﬁmggﬁgpp!jgnm. is not particularly limted thereto but
may be of, for

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

15 source optical system 3801 in Fig. 14C. According to this embodiment, the light
source optiéal system 3801 is constituted by a reflector 3811, a light source 3812, lens
arrays 3813 and 3814, a polarization conversion element 3815 and a focusing lens
3816. Further, the light source optical system shown in Fig. 14D is only an example
and this example is not particularly limited thereto. For example, a person of

20 executing this embodiment may pertinently provide an optical system such as an
optical lens, a film having a polarization function, a film for adjusting a phase
.diffcrence or an IR film in the light source optical system.

However, according to the projectors shown in Fig. 14, there is shown a case
of using a transmission type electro-optical device and an example of applying a

25 reflection type electro-optical device and a light-emitting device are not illustrated.

Fig. 15A shows a cellular [jhonc including a main body 3901, a sound output
portion 3902, an audio input portion 3903, a display portion 3904, an operation
switches 3905, an antenna 3906 and the like. The present invention can be applied to
display portion 3904. |

R Fig. 15B shows a portable book (electronic book) including a main body 4001,
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o exanple, a single plate type. Further, person of executing this

enbodi nent may pertinently provide an optical system such as an optical
lens, a filmhaving a polarization function, a filmfor adjusting a phase
difference or an IRfilmin an optical path shown by arrow marks in Fig.
14C. Further, Fig. 14D is a view show ng an exanple of a structure of the
light 1s source optical system 3801 in Fig. 14C. According to this

enbodi ment, the Iight source optical system 3801 is constituted by a

r ef | ect ordig@lay poriops 4692 susti#003, 3geeyrd|mediumat00dyan 3@IRiansividdil 40053 an

pol ari zatgjgn coz@ﬁgrsi gg ﬁlgerre,gﬁﬁ 3815 and a focusing | ens 3816. Further,
the |ight VB gpe dhg like o+ Lha RIseRAY myentpy can ke applishio digplay parisne  and
this exarmj{ﬁainﬁmgj particularly limted thereto. For exanple, a person of
20 executing this enbodi nent may pertinently provide an optical system such
as an optical HENEC shows IUIAMY HetIdiRR b Hidis Bbkp 11 HASbAGH bidsd 4107 407
adjusting a phase difference or an IRfilmin the T'ight source optical
systems Hbspaseportionctildiang the likee [Thejpecsenr mveitioncinnbdagplictio dibglag, 1S
shown a case of using a transm ssjion type electro-optical device and an
exanpl e dorEHIN g é[%c 2display | according ttg ptheeprssent oingpntionalis ddvintageans a

light-emttin evice are t illustrated. Fig.. 15A shows a cellul ar phone
i ncl udi nd?§5 %lﬂrd%’ Bod§ %@f‘oﬁfﬁ"ég“swﬁ@ ffmstipn aﬁgr‘f iagY?I‘é%QPS 1 the display nput
portion i it Y [ ] s 3905, an

ant enna %gggggﬁié&%oﬁgﬂ I??{%tg%'llﬁgﬁ%?%g}é%e ?\r\{/{gﬁmr@ Qg%ﬁwe@%& led to display
portion 3904. 3G hay bedd Blesbitiédl, AhpOfhad| & BERingHRC hFaBiiC ilRefkdn iiC! udi ng
a mai n body 4001, 39 display portions 4002 and 4003, a record nedi um 4004,
an opdf ackbemely wide aobds applicabln ¢oredectiodl equipinket bf lal. thEhfickls.csThe

I nventi on, can Jbe applied to display portions A 4002 and 4003. Fig. 1SC shows®
a di spl afscHeMEsa nhef theguespnlyiyention canfiroinplemented by frecly cambined| ay
portion ' J ent invention can be applied to display
portion ﬁ@%@%&%%ﬁ%@bgﬁﬁaﬁs{ﬁé ‘0 the present invention is

advant ageous particularly in the case of |large screen formation and is
advant ageous in the display having a diagonal |length of 10 inch or nore
(parti cu[Embgdin®ot §jnch or nore).

15 In this embodiment, a method for reflecting the laser beam irradiated to the
substrate by a reflecting plate and again irradiating the laser beam to the substrate will

be explained by using Fig. 20.
In Fig. 20, a substrate 200, laser beams 220a, 220b, reflected lights 230a,
2300, a first reflecting plate 240 and a second reflecting plate 250 are shown: Further,
20 reference numerals 106, 107 and 108 designate moving directions of the substrate. |
The laser beam 220a is incident to the substrate and is then transmitted
through the substrate and is reflected on the first reflecting plate 240 and is again
incident to the substrate. This laser beam is described as reflected light 230a. The
reflected light 230a is reflected by the second reflecting plate in a substrate direction,
25 Similarly, the laser beam 220b is incident to the substrate and is then transmitted
through the substrate, and is reflected by the first reflecting plate 240 in the substrate
| direction. This laser beam is described as reflected light 230b. The laser beam is
_ suitably processed by the cylindrical lens, the isolator, etc. as in the embodiments 1 to
3. Similar to the embodiment 1, the substrate is moved and the laser beam can be

30 irradiated to the entire substrate face.
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As has been described, the range of applying the present inventionis io0
extrenely wiwde and is applicable to electronic equi pnent of all the fields.
The el ectronic equi pnent of the present invention can be inplenented by
freely combined wth the structures in Enbodinments 1 to 5. [Enbodi ment 81
15 In this enbodiment, a nmethod for reflecting the | aser beamirradiated to
the substrate by a reflecting plate and again irradiating the | aser beam
to the substrate will be explained by using Fig. 20. In Fig. 20, a
substrate 200 Thysg,elf tb@malz%@ﬁr bmarcrrexfaﬂamdeub thiegiubstr8 gy, usie8 0l a

first fI I 2 0 flect | ate 250 h

Fur ther . G PAPHPISAIE fRlePdiemt SETedoer Drarns e shslediabimiped.

di t h { dept .to..t

ubstr 2"‘13%5"‘.‘%%%@5?{ B e P e e AR RRE Tahe AR by et oo

on the fiPusthes &f thecohsteudploato? thié @ndBdinient qﬂ@uerenb@ewsams éd%ﬁtea trate.
This | aser beamis described as reflected | i ght Oa. The ‘reflected light

230a i & peihgeturaldasey lightseecmsnd Hosfelver thog npllaas*eebeamsaaza whsildled ifltheect i on.
| aser beam 220b is incident to the substrate and is then

25 Simlarl
tranlsmt a?‘%uf"%ﬁﬁtct%sélﬂﬁ&s%@@tSQ‘HGCFI@YrbéfalS@dlSe@ by the first
flectin | a 0] he suybstr direction. This | as beamls _
(rjgscri bedgag rgrflﬂégte Cfc%nélﬁ?t ggﬁgcﬁcrzﬁg& plate, s, acanged g g Wﬁ‘r Heessed by
the oyl i sebisic] bltoiey bd i B PAmarEbd withTebidol BneRAbAENt s 1 to 3.
an

Simlar to the enb nment 1, trate | nove e | aser beam can

be 30 irradi aTkd dmbddhﬂelﬁrtiamrl& @&hihl’eﬁitfbdfrﬁ&ﬁs 148 ThuSewéver, WRePtH4r 2l

| aser beans are irradiated to the substrate by using the reflecti ng

pl at ed® laper heam escillated figm onefasehlightasowrcebisatisidedand eised 8o phfrhleksérvel y

utilize refore r ut roved and the | aser beans can be

ef fici ed'?‘f"i}nsr RIS RosTSay il E@%%@ce%m substEAls ts’ctil? &flesting nlaéc iseawdi nent
i nterfer@nge osdferPhaf! vgn ral] |ase |ght squrces.
However, wheng?no g glggr&gegﬁg Ogrﬁeecg\}}g%é ge g%l&l&g ﬁ‘g iasefrrg A RIPEYHY  r at e,

t he sarrantea&&rnch ngmﬁeQﬂéf CeheRYnd dasek Sﬁbaﬁfse%c bﬂeﬂﬁﬁp@deﬁp%jé Th (tllate['ihe
reflecting plate is arranged in parallel with the “substrate, may be

al so sl strajeythesamamiaect light bouresmey be tlsotbal. subst r at e.

15
[Embodiment 9] ‘

In this embodiment, a method for reflecting the laser beam irradiated to the
substrate by the reflecting plate and again irradiating the laser beam to the substrate
will be explained by using Fig. 21. |

20 - In Fig. 21, a substrate 212, laser beams 211a, 211b, 211¢, 2114, reflected
Iights 214a, 214b, 214c, 214d and a reflecting plate 213 are shown. Reference
numerals 106, 107 and 108 designate moving directions of the substrate.

The laser beam 211a is incident to the substrate and is then transmitted
through the substrate, and is reflected on the reflecting plate 213 and is again incident

25 to the substrate, This laser beam is described as reflected light 214a. The laser
beam 211b is incident to the substrate and is then transmitted through the substrate, and
is reflected on the reflecting plate 213 and is again incident to the substrate. This
laser beam is described as reflected light 214b.  The laser beam 211c is incident to the
substrate and is then transmitted through the substrate, and is reflected on the reflecting

30 plate 213 and is again incident to the substrate. This laser beam is described as
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Thi s enbodi ment can be used in enbodinents 1 to 7. However, when the in

| aser beam oscillated fromone |aser |light source is divided and used as
plural |aser beans, it is necessary that the distance fromthe substrate
to the reflecting plate is equal to or greater than the half of a
coherence length of the |laser beamto prevent interference. However, when
no | aser beans are overlapped in the irradiated substrate, the sane | aser

| i ght source nmay be al so _used. is [Enbodinment 9] In this enbodinent, a
met hod f &flectsd| t.%t h&be daser bmr%lﬂiiriadma@@a tohe |sebsteats avd ig thepy t he

W11 be EIpikE (BReR IR Qunelrh@ i 1OR el ol (BRETop b SR £,
beans 21 %?mjé 3dci8ent 4d He subbdtste. M Ehis qge?ﬂeaﬂl'lg Qb &ribdd @s réﬁjcéﬁ,d 1%14914@14(1 and

a reflec plate 213 are shown. Reference nunerals 106, 1 and 108

desi gnat @helasenbeath iscatitablysprodessdiebysthb sylindical e, {hedsulatbe ar0. 4 itithies

I ncident to the substrate and is then transmtted through the substrate,

and i s5 r embedimeatsoh te Be Similacioi thy epﬂmign@ms‘l dhd sitbstatpaisrmoyesi awhthe 25 to
Thi g l.as ribed as reflected |light 214a. The

t he substira es
| aser gﬂ*ﬁi‘ﬁ“?ﬂg cr’r’éﬁa%@ﬁg ct"l‘i@“‘si?%gﬁtﬁ %Cand is then transnmtted

through the su C I 3 and is
agai n i nci dent ?Itl it;l(;latdr a?er b%%_k& a&gﬁgg%l?{egégnﬁﬁgsﬁmaggbge EI%salr%ef | ect ed
l'i ght 2lﬂéﬂecﬂﬁgepihaa§ ethe b@f@éae%m@m Sf the tisePBéaniPedn e alSo EIBdctiotls wilided.s t hen
transmtted through the substrate, and is reflected on the réflecting 30

pl at e 21TBhanfbré, theyghputi lsam]bwwtedtmdtthe laseb deams @an Dhicffitiastty ideabiated. s
described as 41 reflected |light 214c. The | aser beam 211d is incident to
the stbostyshes iahe canstetion pf ﬁ%m@@@% r”éfﬁﬁﬁfﬁpﬁﬁ‘ecmflﬂﬁ%P@V%tﬁél bys

flected. f 213 I d
cubst 1 at e L BRI aBupiepoitn g tasPefoelr 4F gRETBRA BB | aser
beam i s Fhidf a?&iéﬁbE‘thRE%é@ﬂn@lésérhf‘%hwédr%hf% aissgé ed.t he isolator, etc. as
in the s enbodi nents ) ar to the enbodinent 1, the substrate is

nmoved and the Inl dfereniraimen) the réfloceaf giled isOairigrednini pﬁaﬂelbszﬁuhathe face.
Thus, if the plural |aser beans are irradiated to the substrate by using
t he substrate, but may be also slantingly arranged with respect to the substrate.

i5 This embodiment can be used in embodiments 1 to 7. However, when the
laser beam oscitlated from one laser light source is divided and used as plural laser
beams, it is necessary that the distance from the substrate to the reflecting plate is equal
to or greater than the half of a coherence length of the laser beam to prevent
interference. However, when no laser beams are overlapped in the irradiated

20 substrate, the same laser light source may be also used.

‘[Effcct of the Invention]

The following ba_sic meaningful properties can be obtained by adopting the
construction of the present invention.

25 (a) It is a simple method conforming to the comventional manufacturing

process of the TFT.

(b) It is possible to irradiate the laser beam having the same energy
distribution on the irradiating face.

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

30 the large area substrate.
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reflecting plates, the reflected lights of the | aser beans can be al so
effectively utilized. Therefore, throughput is inproved and the | aser
beans can be efficiently irradiated. io Further, in the construction of
this enbodi nent, interference can be also prevented by wusing plural |aser
| i ght sources. However, when no | aser beans are overl apped in the
irradi ated substrate, the sane |aser |ight source may be also used. In this
enbodi nent, the reflecting plate is arranged in, parallel with the
substrate, but (fhl ippossitde tafom 4 sephigonductondiio heivitg 7 oyplat graimclobeto
substrat%htiz This e di mrent can be used in enbodinments 1 to 7. However,
when t he L2 3MPPOSHSEEci | 1 ated fromone |aser |ight source is divided and
used as plural : P i st f,romthe
rgé)arﬁlg?ﬁldel{gﬁ?@@ ’sat;lsif;tldti%n $°he Sal%&‘? taH%nt%%Qg,aﬁleé sglﬁgc%nfhhcg

substrate to t ng plate 1s equa 0 or %hal f of

a coher ereeick eftptdiemttd thie anasetived stk Otypé SNARA %r?réthlercﬁ (5" GevicEO Ry er

when no | aser beans are overlapped in the irradiated 20 Substrate, the
sanme | asaempidvghmentsafroperating chavaclcsisticssmd. re[islfifigosf the semohdwant datide The

fol |l owi ng bEsic_neaningfuI properties can be obtained by adopting the

const r ucCPBRe FrRligsth  Jruathen @ redicbign i manpisciusg cost of the sewicppuctapdavics
conform Bgn%ﬂ%ufonventional manuf acturing process of the TFT. (b) It is
possible To Trradiate the | aser beam having the same energy distribution
on the irradiating face. (c) Throughput can be inproved. This is
particularly effective in the case of 30 the large area substrate. 42 (d)
It is possible to forma sem conductor filmhaving a crystal grain close to
that of a nonocrystal. (e) In addition to satisfaction of the above

advant ages, in a sem conductor device represented by an active matrix type
liquid crystal display device, the s inprovenents of operating
characteristics and reliability of the sem conductor device can be
realized. Further, a reduction in nmanufacture cost of the sem conductor
device can be realized.
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43 WHAT IS CLAIMED I'S: 1. A laser irradiation device conprising: a
plurality of lasers; 5 a plate; an irradiating face of a substrate provided
between the plurality of |lasers and the plate; means for noving
irradiating positions of the plurality of |aser beans on the irradiating
face, 10 wherein the irradiating face of the substrate is slantingly
arranged with respect to the plurality of |aser beans, wherein the plate
is not in contact with the substrate, and wherein each of the plurality of
| aser beans is incident to the substrate and is then transmtted through
t he subst paa TAIRCCLAIVED Bt ed on the plate and is again incident to the
15 substrate. 2. A laser irradiation device according to claiml, wherein
the plate is a reflecting plate. 20 3. A laser irradiating device
according to cha' 1,. wher.ei p_the ns_for noving irradiating positions
of the plurali vkﬁ%mpggg?ﬁ %éhé?qﬁg ﬁgigTradiating face is a stage. 4. A
| aser irradiathpgugﬁybpgﬁggcording to claiml1, wherein the plurality of
| asers are solid |asers of continuous oscillation or pulse oscillation. 25
5. A l&ser irragla®ing device according to claimi1, wherein the plurality
of lasers are_on . plarale Ki % My -bﬁg@ﬁs YMEY | aser,
a YLF | aser, a@ﬁa&tm?%cgﬁf aagug aast‘gs Ogg&ggf%cgz;&e?uby \@gﬂé , an eé exan%r ite
| aser, anglag;Ti: sapphire |laser of continuous oscillation or pulse
oscillation. 30 44 6. A laser irradiating device according to claim1,
wherei n the pl teans foy meving dmpdiating posginms ¥ 1he pRuspliti;of dases heads @8 % om an
A Taser andfinffadeaser
10 wherein the irradiating face of the substrate is slantingly arranged with respect to
the plurality of laser beams,
wherein the plate is not in contact with the substrate, and
wherein cach of the plurality of laser beams is incident to the substrate and is then
transmitted through the substrate and is reflected on the plate and is again incident to the

I5  substrate.

2. A laser irradiation device according to claim 1, wherein the plate is a reflecting

plate.

20 3. A laser irradiating device according to claim 1, wherein the means for moving

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

4. A laser irradiating device according to claim 1, wherein the plurality of lasers

are solid lasers of continuous oscillation or puise oscillation.

25
5. A laser irradiating device according to claim 1, wherein the plurality of lasers
are one or plural kinds selected from a YAG laser, a YVOy laser, a YLF laser, a YAIO;
laser, a glass laser, a ruby laser, an alexandrite laser, and a Ti:sapphire laser of continuous
oscillation or pulse oscillation.
30
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7. A laser irradiating device according to claim1, wherein the |aser
irradiating 5 device further conprises a reflecting plate between the
plurality of lasers and the irradiating face. 8. A laser irradiating
device according to claim1, wherein a distance fromthe substrate to the
plate is equal to or greater than a half of a coherence length of a | aser
10 incident to the irradiating face of the substrate. 45

6. A laser irradiating device according to claim 1, wherein the plurality of lasers

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

7. A laser irradiating device according to claim 1, wherein the laser irradiating
5 device further comprises a reflecting platc between the plurality of lasers and the

irradiating face.
8. A laser irradiating device according to claim 1, wherein a distance from the

substrate to the plate is equal to or greater than a half of a coherence length of a laser

10  incident to the irradiating face of the substrate.
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