; e3eLN: 6pTOJDI SPLAY DEVI CE AND METHOD OF MANUFACTURI NG THEREOF BACKGROUND
OF THE INVENTION 5 1. Field of the Invention The present invention rel ates
to a display device conprising an el ement (hereinafter referred to as a
light-emitting element) in which a light-emtting material is interposed
between a pair of electrode, and to a nethod of manufacturing thereof. Mre
particularly, the present invention relates to a sealing structure of a
di spl ay deviDISPLAVWBEVICE AND'WHETHDD OF MANUFACTURING TIEREOF
el ectrol um nescence (EL) and a method of manufacturing the sane. 2.
Description of the Related Art In recent years, devel opnent of a display
device (EL display device) using a 15 1i aht-en‘i tti ng el ement (hereinafter
referred to as an EL el e&é&&&&m | um nescent phenonenon
of a light-emtting material has been advanced. Since the light-emtting
el ement of the EL display device is a self-lumnous type, a backlight,
whi ch & s 1UBRH dfAke BiveRENt i onal liquid crystal display device, is
unnecessary. In addition, the EL display device has nerits of the w de
vi ewi ng angl e, ThtigprescaelikemtioR Orelatesi i lai Gigplapdddvite kodsprisihg dnaslchran said
that the EL el ement enmits photons as follows. By applying a voltage to an
organi ¢ ERsEpiBeii refeyed tq ay » fightsamitting clempnt) iwhichgf light sonttiog eeateridl éct r ons
i njected.from t hode and positive holes injected from an.angde reconbi ne
t opet hor PR FANEAER PRoRSddE R fha' BhEGHE omdednin Bt o f or m
excited [ e when
Tho. exci fad ol Saigfle preapRfon RRTHHIS gy SEIRRSRHCLR Y JiglaP LS, "o
di f f enentusiagailichtiemitthe Miataaiad itag gaier:ﬂwt’bléﬁﬂ}lﬁhﬁk%enwgilg dnfiagh@ho®sci t ed
state. Lum nescence can be generated through either of the states. Al though
t here ar 83nptactyainetha sagiet - enitting materials and organic |light-enitting
materials as the material used for the EL elenent, the organic
light-emtting naterials so which can be driven at |ower voltage than the

i norgani g E&ﬁﬁ)ﬁmfﬁﬂs'ﬁlﬁ@&ﬁhi als has 1  been attracting nuch attention.
en

However , e EL elenent conprising an organic nmaterial is driven for a
certain periodm te¢htnRaRe d@ﬁﬂoﬁﬂl&htof@miklglhﬁﬂeﬂ&@gELtJi@aﬁﬂ'@J?ce?%sing a

nonuni formty of light em ssion are drastically deteriorated as conpared

wi t h thobight-gmitting ielament| (hsteanadier wiafertedstor @s vt EL relementpbitéch aftilizesy
reliability. The lowr Iiabilit¥ﬁ3f the EL elenent is a limting factor in
pract i caFleEYPRIRESEE PRenqupRRoR Of 3dighi-pmjtting-materia} hasRees adyancedd $iRggen

whi ch pepet e fr. [ ' h el ement.. are._anot her_f act.aor. of

dot o i or O il Bt B 8Pl aloBfis oy TR Pe RPN BE  pRE M1 c.c
(panel) wsidigisatiselilfoe! £ BB entiORl Sigthi® PROAT digilhy ActiBE Ois' Pndcb&sht efd or of
the device causes a serious degraded reliability, which further reads to a
dar k spotdditim,i thk diJe disptay detier haw afetitsnof thel widendiewingf aple, ahpextgleat y of
The EL displ.ay device. The dark spot is a phenonmenon in which |umnance is
_ par®lyvl &y qad the like.

It has been said that the EL element emits photons as follows. By applying a

voltage to an organic compound layer interposed between a pair of electrodes, electrons

injected from a cathode and positive holes injected from an anode recombine together at

a center of luminescence in the organic compound layer to form excited molecules, and

25 hence, energy is released to emit photons when the excited molecules return to the base

state. There are known two different excited states: a singlet excited state; and a triplet
excited state. Luminescence can be generated through either of the states.

Although there are inorganic light-emitting materials and organic light-emitting

- maferials as the material used for the EL element, the organic ligﬁt-emitting materials

30 which can be driven at lower voltage than the inorganic light-emitting materials has




(whi ch includes nonlum nous portion), and is generated when a hole is
formed in an upper electrode. Meanwhile, the shrinkage is a phenonenon in
whi ch um nance is 15 deteriorated from edges of a pixel. Accordingly, a
di spl ay device conprising a structure for preventing the above-nenti oned
deteriorations of the EL el ement has been researched and devel oped. In
order to prevent the foregoing problens, there is a nethod in which the EL
el enent ikcRanABHROMuEatidhtion. ai rtight container and a desiccant is
provided in an airtight space zo (for exanple, see patent docunent 1).

{ Pat ent Docuneflovigved aptencbe EPatlement Appiprishigi anrorpaiic n@peial ModrivdaifoPa 148066
25 Further, there is another method in which a sealing material is forned
on an i n<Graigperiggy E%@%Lﬁnéll&%ﬂnlﬂ@gr%@%@r Bieh as pauriforaiipt ofghght space

surrounded . (o) in rial, and the seal.i material. .is fillJed with a
filler 5562?119%%1?%1% rdérgénr? §d @3 prated fs.compate E’Etlhetp ttﬁ? ?IBLﬁlasiat‘é’x‘f’ or
portion (f&iitsemaPrddlerd > URRft i i2h 2
Japanese Pat gnt ae{Ar%pl i%a?iﬁolﬁaig‘éi?%?ﬁc%%nnﬁg. loi%-r%%g%{% %}gf{%& %gﬁgﬁ:g{ észtllop Vi ew
of the Elimiitiapfayordepraticaapgiiction € chel EL tdateriaht ent docunment 2. Reference

numeral 401 surrounded by a doted |ine denotes a source side 5 driving
circuit, referdifethenmaistere and pxyganovkich pengtnate fsom outsidevinioghe ELeldment

Genot o 4% M e o FlRGrogRing e by S B alemisds or ence nuneral 404
denotes a coverjhig Em%lhﬁ hcvig‘f{;ﬁ.g%? ggng Ul f0n gl%fé?x}r? ?ﬁlgetxfa'tipg fnege2l 1 Y

material, and reference mer notes a secohd sea material. FIG

6 shove aheimeasorsdahé devdte viuses 9bertous UegAAvE fdliabidy, llickl ifrtleaYeadS Yo € as
illustrated in FIG 5 (the second sealing material 406 is not illustrated

t her ei n) .dafkpspot,sheinkagst andedaterioratiny il lu@dGnis framsaupaiphatyenf Theflr displey nunrer al
80l is an, el ectrﬂ,gf?, ref erence nuneral 811 i s a pixel e|ectrode, reference

numeral SF5Fs a th SP9tnt # iNDAPOTRERE, i ahich, fHspinpngs, 15 - pastly flagradedy o |

referenc i - cat . [ . 8 LS EL

cl ement . AR Bl by aiin AU B GnB AR b iR dp oy

i s encapsippét eldctrdtiedn Mddn®hile) the GhtinRApeWstd phdiRnaah iif) GviieH irhidhnBLg-
According to the patent docunents 1 and 2, in the sealing region, the EL
el emertt idstepromtedtrent ddgemefiropiselur e exi st s out side by providing the sealing
material as depjcted in FI 6. zo Wth respect to the patent docunent 1,
however, when tHEO¥EnRgle: ar display Wifvi¢s comprEsing| & rbmcture 9t qupvestiag eliei n t he

airtight aj S L-di splay.deyice i s argwn .i i ze for the
i ve of (RORHeRibndo i iions U e R G 4OE PP hfufed e BPloBE, |

gr own i n 1gofr té PRvEdtdhs fceegotiﬁg HObRIRAH:R BAmGhGIBSHhicH PRI Ofent 1€
advantage of a thin EL di splay device, which dispenses with a backlight,
cannot beceemmbidted adan Rirfighterontuirer and tahdesizspeads ptavidddeinpat sinighdegasgent 2,
since the sealing material is agﬁ)lied to a substrate to formthe airtight
space %n (fosexwmple; $e paisyt decument {) j nevi t abl e

[Patent Document 1]

Japanese Patent Application Laid-Open No. Hei 9-148066

25 Further, there is another method in which a sealing material is formed on an
insulator with the EL element formed thereon, and an airtight space surrounded by a
covering material and the sealing material is filled with a filler such as a resin so as to

shield the EL element from an exterior portion (for example, see patent document 2).
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that the EL display device is grown in size. As set forth above, as the
area of the sealing region is increased, nonlum nous so regions are further
i ncreased. Accordingly, it is inevitable that the display device is 3

grown in size in order to obtain a light-emtting portion with a desired
area. In view of the above nentioned problens, a display device with a
narrow frame in which the sealing region is nmade as narrow as possi bl e has
been r esgapambscPaidinl Appricatpechid-Open B2 1B2030REe patent docunent 3). 5

[ Patent Docunent 3] Japanese Patent Application Laid-Open No. 2002-329576
In the patent docunent 3, a sealing pattern used for sealing is fornmed over
a to substrate with depression forned thereon.. When the width of the

seal i ng patter ﬁ\%‘ns tsﬁ‘éw%éafPP Ve 8§ ithsnELdisphay dewder andiselgssd inothg steate a

nar r ower It since surfac rea.,thrau ich the sealing
pattern éifﬁ) i éaéoutlgs??%}%?cg I%:ug’}letr%élc Tpumgpded é’ragg?te?gﬂg%%ﬁ?ﬁm?ﬁeem nd

st rengk h dhRRigeHRkNIE 96fched S ide | iRy ment 3,
t he sealing r%gteri al is %Eﬁr@é@%&%&cﬁ%&w!‘%‘éﬁ%ﬁ%ﬁ éi?ig%ﬁ?ﬁ%t??%fg ?ﬁg regi on
as wel | asmetw 403t denbted o piveh tpertionandd Zefebdide thvdicedlo40® tamne b FleRible
limtation on a narrower franme formation. Further, there is another nethod
i n whi ch PrRtedserquitndPéat e Freher; zeferepesc numrerab 90# edenptss ;8 £ovening uoaterial, an
interlayer. film and rqtective.fil mas substitute for the substrate so
as to of rHieieaps g i iyt dirsh STALBEGRYRRY: e @&éﬁ’l}cﬁgﬂ%‘?gﬁ Mg Can EL
20 di spl @¥néiey 1aC e Huéeﬁﬁﬁgrlﬁgteﬁglqorﬂd?gﬁtﬁmw' §d&5§sh$&tfﬁﬁal' Lisiggaged in
FIG 7. An enlarged cross Sectional view of an edge of the sealing region

t aken 1al eogventibaal ELCHiEplay devibéas Hlusated iBIG. & @k sekofd S2alidg mahsiategs cted in
FIG 14, a first coating film53, a second coating filmb54, a third coating
film 55, inpet Blusigated thesoim).i g FiG.on BErence tumdralaB@ isoy substratupefereate 50 in

a 25 displa i.ce. Further, a.sealin terjal 52 is appljed thereon.
This st r AUEHFL ) B F&CF@%J&@%@ : ‘ir;%ggﬁe_dﬁ anpl_quhsle?tmda relsHarhg 11 m
53, the senRnd €109k Mirsliahy fim! HerctdAks RafiRRh 918 {! A EROtay@ defefificd OUrth
coating film>S6 corresponds To a'base fiI'm a gate insula P’ng Fi m-a
protect i wambtal 814 ¥a tath6de, aji€ Fefbichd nén&ANGLET{si MEEL elefenBNdAd NRisiratke,
respectivel ¥Ca so However, when the sealing material for sealing is forned
over 45| anfHattedn ais¢aling regias, tht Elstlemerdds encapsubited dg are btdridr poitiomtwedh f i | m i s
directly _jin contact w an anbient air outside of the display device.

Ther ef or &€ §58%Rg galsr oxygen exi sting outside of the display device

penetrate into i.spl i.ce through t each |lam.nated film_Jln

addi tion, V\henAté:&?rIgngr ?’arﬁéh a\e/[f¥llﬁg (hclug en#o?fsatngszé lﬁe&ﬁesggil?g f@g‘%%c'heﬁl‘ acrylic
is used @knfent ReprotcR! YR mbiklube e AR %u&EHeSISWf)R)V?le RY LGP GedrfRLE 1 NLO
the di splay device. Misture and oxygen penetrate t%rough the acrylic

i ncl uded depictelidn FiG.é.| ayer filmor top and bottominterfaces of acrylic by

using the acrylic as a path. The noisture and oxygen ultimately reach to
the ER2%ei ement Witharespest 4@ dinpatent slocpment brhovwever, Q%rwath@ stesteredgevhieh poor

filmf ti ti f d_dr ai l ect, d A i ke.
The | nt e PoFof SRRl *iPuitof Rl br ol Srief Bo@incE i gt BReELotitalfy nat o
by  t hese qapios w1 sBOBFihe SRHEARY afAUN At ] ONERIRRSRE RIALARS Such

as deterioration of the electric characteristics, ark spot, a

shri nkagdeviGtidViRY gobwhHn diddyENT Light-¢rbittiny wiceVis @bt changedr eThérefprfrthdl ens,
it is an object of the present invention to provide an EL display device
with hi ghdyantageiofbd thinElpyisplay,dewi¢en gvhich disperses ofithheibtecklightagrinokhgen t hat

reads to let rioration in characteristics of an EL el enent, w thout
i ncredsi H§"¥%%e size of the device, and to provide a method of manufacturing
t her eof .

- Furthermore, with respect to the patent document 2, since the sealing material
is applied to a substrate to form the airtight space in the sealing region, it is inevitable
that the EL display device is grown in size.

As set forth above, as the area of the sealing region is increased, noaluminous

30 regions are further increased. Accordingly, it is inevitable that the display device is
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In the present invention, a filmhaving functions of blocking contam nants
from 2o penettating into the display device, protecting a display el enent,
and preventing various deteriorations is referred to as a protective film
A di splay device of the present invention conprises: a pair of substrates;
an insulating |ayer conprising an organic resin material, formed over one
of the substrates; a display portion fornmed over the insulating | ayer, the
di spl ay %B‘Rrh'i):{‘siﬁé?iﬂ)drﬂ&'tﬂ%b@ah?mikhtgé}ﬁm%?%é&rii&igwﬁh%%ﬁﬁed &E:%.Ud' ng an organic
material ;" and a sealing material “surrou ng a periphery of the display
portion, fornednoxesr dfhtheiaboué ahdntignédypoblenid)ed displayhdeviii withfa sadeewr at es
i's bonded to each other with the sealing material, wherein the periphery of
t he di splf@mepbr whish the spalingersgipnfis maderasglastovant pesside badbeeagiesnarchgfler ei n
the insul ati |l ayer. in the first region h an opening covered with a
prot ect i \@d&?ﬂ?pé@oﬁw&aﬁ?wt%ﬁ ‘?‘Fgﬁ' is fornmed in contact with the
openi ng and the protective film and wherein an 5 out er edge portion of
the insulating layer in the second region is covered with the protective
filmor t[h@teﬁe]abéﬂih%ﬂw] erial. A display device of the present invention
conprises: an insulating |ayer conprising an organic resin nmaterial, forned
over one of t hdapanesa PatemsAppdicatiaplzig-Gpepd¥a.i2002-8295%6d over the insul ating
| ayer, the display portion conprising a light-emtting elenment including an
organic material; and a sealing material surrounding a periphery of the

di splay portio i J t] I r i he .pai.r _of
substrates is g{l)r%%é;éﬁ'?lgt goé;?hwépﬁ’e% g%atf{n% daﬁgms'g%%ﬁi%b%&r‘?ﬁ@%@%fin t he
peri pher Ysubstrdtd) it 5@ pa¥ssiar folBEd HR2FE¥N! S §Phch the Ralith! FGhe SeAig pAnsaGand
region, wherein the insulating layer in the io first region conprises a
pl ural i t ythokcalisgregion d» sammed iopret icomhioovenatdwirtfrane poribecsineeethii | m
and the sealing material is forned in contact with the g‘lurality of

depr essi oWEasheren typush which the gcaling patternand; the substrate conichibreomich lagge.out er
edge port| f.the,nsulati I r in the second.region is covered with
Che pr ot deftyn it 15, tsd Hhterh erdhéRrochban BF sTREERT ool ) dovi e of ¢ he
present invent iy &RV HE Satdht UdtuRO £86O @Qalﬁi'gbﬁﬁtreﬁﬁleﬁ;aﬁfgﬁedl oeH Al N9

| ayer conprising an organic resin material, forrmed over t first

subst rat esubstrate dptheysepibng rapiorf av well ao\the pithst dorauleatsi hgnd dy end thickefordi spl ay

portion conprising a light-emtting el enent including an organic nmaterial;
and a sedh¢ds sHimatation on g mpgowes iigmeafgmatiphery of the display portion,
formed over the,insulating |ayer, 2 rein.the first and.second
substrates ar e%%ﬁ&’écfﬁ?% ’gaﬂﬁéﬁ?h’é‘f’w er'}g:hs&g| YR EIREFTal s iR n t he
peri pher vy, af; i tl ' ok -eqi nd
Fagi on, ke IFp USFAEK &P Rl L. 378 oprolckfle FERLSRV I E OFRRTY,
regi on hasubstrand s & totefinthatel @y RaBhOREIGATIr Aplyiag ithodwsling hRteplallr ahn By, of

depressions and projections of the insulating |ayer are covered with a
pr ot ec0i display devigh eranufaciyred Recdridingt to2this mgthod, istiblesteated im§lGaler Aal i s

formed in contact with the plurality of depressions and projections. covered
with the e&fﬁd&fé@?ff’%ﬁeseﬁl Iﬁl? His i ﬁsﬂgapgrhwaéwg ﬁgmnée%qwgnga%ﬁmp%ﬁ et i ons
of the Sqq@{]giéﬂmgdtg%gﬂgﬁ]%v\her ein an outer edge portion of the

t

insulating layer i'n the seco_nbl region is covered with the protective film
or the sealing Awdepidted in FIGHI184 Akt deatingilRY 53, A cOsRIS@aAting AMEBY] Pthird
conprises: first and second so substrates; an insulating ITayer conprising
an or ganiatis fibmni, emdal foufrthr coating fdm Hthercclamihited toveih subsitaee, 5@ inliaspl ay
portion forned over the insulating |ayer, the display portion conprising a
| i ght -%mi 4i8plag devigse ntusthie) agieaking maserdpl i % isepplgdhtheregny  hie sirpeiare

mat er i al rrqundi ng..a per.i phery of.t i spl ay.partion, formed ovwer the
Msul at 1 oo o Ralibk g o e s ChiBnd Yulodt et SinRdEh 1 o
each ot ega, wicldhird BGatipAiT 'S5, ndBicTobith colfiE/ M NG b a fill)&-

di spl ay portieonlrcorrpri ses a first regi 8?1 and a gée%gf]agﬁér;edéign, a%/\g)nére’?ln t he
i nsul at i ngatd iaydatignfiloh heproeetnefibhbstingilayadiml, hsoadwctivt Glm) addthelike, '

depressions and projections covered with a protective film wherein the
seal i ng respeeiiedly.in the first region is formed in contact with the

insulating layer, the plurality of de ssions and projections of the
second’®subst ra&iz?weé’ﬁﬂ tE‘F?ﬁ ggin}péer&i ﬁ?‘.spﬁl’%’a ngqde‘%vﬁraﬁa%?@ﬁ f@'ﬁ‘ge
portion of the insulating layer in the second region is covered with the
protective filmor the sealing material.q The first substrate conprising the
insulating |ayer and the second substrate are adhered to each other so as
to match the depressions with the correspondi ng projection fornmed thereon
respectively, and therefore the sealing material sandw ched by these 15
substrates is pressed and extended to a gap between the depressions and

- v . oy o o Y




is A nethod of manufacturing a display device of the present invention
conprises: formng an insulating |ayer conprising an organic resin nmateri al
over a first substrate; formng an opening in the insulating film formng
a protective filmon the opening; formng a display portion conprising a
light-emtting el enent including an organic material over the insulating

| ayer; forming a sealing material surrounding a zo periphery of the display
portion, asnllesb@ateddh FIG] 4! daeh ¢aRMaRA fandistdiRclly af Edtacy Svifti AdhmBig: Hipndi ng
the first substrate to a second substrate with the sealing material,

wher ei n tontsigeeof thidisplayadevicef | Thereforgi woistunel amd exyen xistigg ontsidehafrtke n t he
openi ng | gag'r ned in the insulatjing |layer of the first region, and wherein

an out er g psretpterinto thedisplay deyicethapughnthe facks laeinated difon I s
covered wi i film.gr the sealing.matenial. zs A nethod of
ranut act dittich SRR EEbsal ol T o2 R ABITRSEILR sy RBBY 30, 11 g
an i nsyl ghd Meerla@MSHilnt HOE hiviigitre 20d Gk HRRI i id .a first
substrat e; forrr?lwhg a plural iltyeof de%%gg?gtﬁfégﬁgﬁ%%%@é&@g% in the

i nsul ating fil Moistorevamborygengicactraty ehibugintienadric pldudelliihthefinteldpreessi ons
and projections; formng a display portion conprising a light-emtting

el enent  ifH&y ouitoRy apdh boftgam interfages of sacrdige by disinghthei apsylicias i pithy ehe f or mi ng
a sealin terial surroundi a rj ry. of the display.8 ortion, in
Sontact pIRLE AR o3Rt HHHRUDD AR T IR feBionclE o diprsibliGy poi n &

rotecti i i t i (o) 0 te with
!to he s ea: i\éﬁgtfalr:rtla!tiﬁel? ?glg ,t@&/?]gﬂr glglﬁ f?‘ﬁ'égdﬁ Eé ﬁ#%@éﬁ?/st ﬂggs&zaéef ?@s?‘g&egg%%g %ﬁg S e\(,:\no nd
regi onp wheliled. n Thedntptior of the FLafisplepdeic mdsh@BL chin@ing gt dftmdnged Bymed in

the insulating |ayer of the first region, and 5 wherein an outer edge
porti on dhese meoisthenAng:9xygen. dhereby eausing vasiovs detederations ssich oy detedomation t he

protective filmor the sealin terial. A nmethod of manufacturing a

di spl ay ﬁg\t/‘feceée%rf‘c fma%?@gﬁﬁ%aﬁ%m’iaﬁﬁ sy ses: fornming an insul ating

| ayer conprising an organic resin material over a first substrate; formng
a plurality of depressions and projections in the insulating layer; ro

covering the plurality of SUMMARYOS FHE NVENGIONONS Wi th a protective
film formng a display portion conprising a [ight-emtting el enent

i ncl udfng an odgakave ofrtltecforegoingprobleirs, itnis winastijeny off alye presérd rinvengion teeal i ng
mat eri al sur.roundin ri.phery. of the display portiaon over the_insulating
| ayer: amPHeht % dsplaf devide with bighes gl RppISHENtEg utusipR ohmOtyrp o

seal i ng i n, t i a fir regi on _and a..second
seal N0 gk SpiBln (HRSERLD! DECRSAUAN S XAIARCANA! R ol 70 SRPRREPRRROY, |
the i nsuligdrbddthg thY Sze bf theldeVice ahditd ptdiedd 4 Mmethotl 88 hRAufa¥hSi ikrédt, t he first
region, the sealing material is formed in contact wwth the plurality of

depr essi ons andn thegjresent iomentiomy & fibd havinp fodwtiops of Eotkiug conthinimaatsdram
plurality of depressjons and projections forned on the second substrate,
and wi8r PERetating dpta thedisplap device profectinge display slemegt [2ag preveRfingearions ond

region i red 20 with the protectjve filmor the sealing material. A
met hod o e%%éﬁ l_g"é% urrfﬁggegt%fss?pﬁrggﬁc ?/hié"é‘ of the present invention _
conprises: for B8pRY detik! @l thd PrdsBYESIvERITY Ecthfleda g{ﬁg%@ 'sﬁbsﬁﬁﬁésf‘ afjeterial
over a first substrate; formng a plurality of depresSions and projections
on the i rswlaingigyel aymprisiague bigagic resin phaserddl] foymed ovke ne 9 tiosibstndes;
projections on the insulating |ayer with a 25 protective filin; formng a
di splay pPotisplan pesir farmed ayer ithehinsulating ilaygr.ethe rdisplay pottioni ¢rgnprising gani ¢
material over the insulating.|layer; formng a sealing materjal surrounding
a peri’ph E%‘P“‘-ﬁ%e‘&w&mai %ﬂﬁﬁﬂ& SRR mAHRL il g SRS SUTORBBEndi ng
the first, : r P 1 rial

Lne 1Tl R A oflad AR, RABRUALPAMRIING 3R VARCTHETARlS o0 ong
subst r at gubstatksidiBoridled t@bddhotidr vABNHE S&IAB InAAGh SPhRER) (RS pbriter P thie
second substrate is covered with a protective filin, wherein the 9

peri pher Wisplay porfipn sompeigésoa fastdregionearaing seemgidoregionh evherdin tthe insulatiagi t y of

depressi gns and pl‘,O{ ections on the insulating layer is_provided in the fast
regi on, WHEF & the; kst 1gian hastan qrgning, covpred sl p pgoteetiverfilm, and theyseabing act

ith ' fii. ] | he. pl ' f.d ' d
or of ech SRR fobfuetah BBptickiFioh 8, onlib b it 0T 26 VRrAN 80 wner e

an outer edge portion of the insulating layer in the second region is
covered with the protective filmor thessealing material. The first
substrate conprising the insulating |ayer and the second substrate are
adhered to each other so as to fit the depressions into the correspondi ng
proj ections formed thereon respectively, and therefore the sealing materi al
sandw ched by these to substrates is pressed and extended to a gap between
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filmconposed of one kind or plural kinds of materials selected from
acrylic, polyam de, polyimde, resist, benzocycl obutene, and sil oxane
polymer, or lam nated |ayer of these 5 etc. nmay be used. According to the
present invention, the path for noisture in the insulating |ayer which
contains the organic resin material of the display device is blocked.
Therefore, it is possible to prevent noisture and oxygen exi st outside of
t he di splonter delgé gariioroof plen aistAting dayentin the decpldapgRnekedtiveited whe that eri or
of the display device via the insulating to filmcontaining an organic
mat eri al Ppteetivg tHpgrdhe sngling prabpialt y and the like. 1n addition, it is also
noi st ur.e_and oxygen

possi ble to prevent  various deteriorations caused b _
-such as cont anﬁléft?ﬁpéﬁi' devies i &‘Fe?’ieﬁ‘?"to‘m‘?lﬁ’émd?‘gﬁl’%g}%éﬁi’@%‘{k‘% ¥ebr at i on
in the el 40, C riSii i .th

enhanci ngCS ﬁﬁ’élki?‘é Elnlgglf)%%lh{t%y*%%l ﬁ'ﬁ‘eer%}g%ﬁﬁi’/& %g%ﬁ 8§%§$%esﬂﬁ’§?‘?si Itam‘%gﬁgy

const i §Utpoftghn! 1demeld SRirale ﬁﬁm‘aﬁgg la§et) BRAi§stay PoridR cBmPGE ia}lfgtljlf-i:ﬂnmiﬁgcor di ng
to the present invention, the display device with high reliability can be
manuf act wleseenpincholing dmongesis inmgeridbendundselingastiebsirroByding ial periphay bhie

structure of the present invention, follow ng advant ageous effects can be
obt ai ned thdisplayipegiqn, fepmed oves dby nsplpting layst, wherein the pair 9f substragssdy ent

noi st ure exi.st i de of .a di.spl.ay, device fr penetrating
Mo a atoned it PRI e sidinkniuf, ModRa i Bpuieet BE R S5
i nsul at i Rgrtidnl BnERRERH PG Qh ' j b i : j operty
and the Iq)igke.Il Ther ef or e, vg%}?%us&gg%%rn %%%??’%gé%%ggihﬂ%gﬁﬁ%%? uirhetﬁéand
oxygenos ot agiaoroaprisat hoplucdlity e depiressions afd prejedioap| @yetdvivith, a
deterioration of the electric characteristics, a dark spot, and shrinkage
can be plERtestivediilmsand, thee praling Hpaterialgist foamed |in Lontact it thenplugntisyplofy
device. | ition, since a filmeconstityting,the display device .and a
film used ggrggsg&bsr%@e[gﬂeséémﬁ %th? 8“@?%&%%8&% PRerel ﬁ‘@&“%{,e SROMENat er j al
in the i RYeR iRBatihy Saydt | fioM ' g hiol
manuf actured wit ﬁgu%] |}%cr%gg}§?lsrleg§ft{c}1g€gﬁ%ﬁ Sg&g%hs‘{&gﬂbsd?cb ﬂcc))'mt'l(%i‘(anggflﬁ[gg(ﬁat{}edevi ce
manuf act seathgatserdalconpri ses a structure of bl ocking 11 contam nants in a
seal ing region of an egi%‘el_ portion of a display device, and hence, the
oper atlfonal chdy aHspday slevice ahdhe epresdstt | inventioh «chmptisespl figt dedi secosdn be
i nproved sufficientl Furthernore, .el ectronic appliances usi t he displ ay
devi ce. P LSBT A8 ARRIIAtREIRYSTOFPRRIISINE Y BrEATIA TRmgicaa tormedPyeiibi 1y o
BRI EF DESLRI OF 47 i f; ; G 1is a
ﬁlﬂét%,cfdiﬁg‘%égr%ée atﬂclg‘(;ﬁrﬁg]leﬁ S tﬁxﬁﬁf&ﬂﬂﬁﬂ% %{E}Qf,%@‘r’:dtlélb&lﬁro ;pnﬁ@

di agram show ng a ‘stru ng to the pres nve 21is a
di agr am gbeiptisigg aa Jight-einitting agie@eat RMEhiding RE Hfg@BRNnateMMBNANOR; sehfing! G 3
is a diagramshow ng a structure according to the present invention; FIG 4
is a di agraierial sonpunging & peripheny of the dispbiiymgrtian, foreedrovsethe inswlaimgilayer, FI G 5
is ada ram_shﬁwi n a(ﬁonve tional stru%ture; FIG 6_.is a_cross sectional
view & EEHR ARt i pndsecy pHURFIRies, pEce Domeed, toyeach gther gath thectsalinal vi ew

of a con ! .S evd ge; .l I 8A t0.8C ate cross_sectional
Vi ews sh\éﬁ?%%ﬁ’gﬁ e%‘glnf gire I%Hrﬁ)éf Ig'c&u{ri'l%ndgl%pg#:gc |°\1/1e(%m AL tsfelgf%ﬁne?mﬁ?e 9A
and 9B akecdatiasgio Cwhéedthe \thildiing 19Y¥r N8d & Rcoh@ subRaiyf AGhe FiriGedBn act i ve
matri x substrate; FIG 10 is a cross sectional view of a display device

accor di ndas a tphealitye o€ depsssiony emtli projedfo@s, e ipliralitgr ofs sleprstiomnahdvi ew of
a display device accarding to the present_invention; FIGS. 12A to 12F are
di agr ams PEIBRHORE ok theipsudatinglayer aras¢nvatedaeith @ protegties filmgwhessim mcthe figst

di agr how exanpl es .of. a. di spl ay device: 25 FI 14 .is a.diagram
showi %gs ég%glh\}gglsF%ng m%?’f‘%c‘?&?’é?m%"(gm’?@\{ iv%'ﬁ’ath(?r E@Ege%ft f‘%%ﬁS“\PF@af‘shom ng
a di spl ay,geMions RERUIWRE R plOGcBYE AR ah@ RO 1] L 0SS
secti ona?br(\ai ew of a display hge{;}{acg g%cor diairllg tlﬁg qlﬁféllgfg?edﬁg}%s%\%ﬁtaﬁgn; SO
FIG 17 ipsojectionp of kitvgcobndisitbist it 23hdo@Nérein MCAAEHIRE fpbﬁidnhﬁf thE @BaRting
invention; 12 FIG 18 is a cross sectional view of a display device

accor di ndayenir the sgoad segion isaenened withrthGgrotactine Sl of 9B staingmotesiakect i onal

vi ews show ng g gi.s | ay, devi 9c‘}e ccording, to the present |nvention; 5 FIGS.
20A and 20B ar lsclg?yadjéf‘”é’ﬁo r{ger%‘Ff*eé‘Bi%V?‘iﬁloé‘v&PWQflﬁﬁh fist angd; 83A0B¢ devi ce
accordpn e, pr i ntion:.- E . ar e, di ans
show %lg rglé s?rgt)e% ?’F;@%‘Iﬂl galg %%n 0(151? glr%ngrbf)%% el\zlel%i(%el%g&néiE ?8%%14 g??ar\g/tee

exanpl e.
6




i o DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention
‘has been fully described by way of Enbodi nent Mbdes and Enbodi nents with
reference to the acconpanyi ng drawi ngs. As has been easily understood by
the person skilled in the art, the present invention can be enbodied in
several forms, and the enbodi mrent nodes and its details can be changed and
nodified is without departing fromthe purpose and scope of the present

i nvent i orfirspsbsirateng ldisplaynp@tipn dommddoovenfthe irsufatiag dmfer, the elisplanpation| d not
be limted to, descrjptions nentioned in_he foregoing enbodi nent nodes and
enbodi merfORPIRIE2 t Hight-emttingc clement inpleding cmo peganly moterisl prdegesmalingyvent i on
descri be ort.ions i.dentical to.each.other aor pofti.ons having a
simlar Smu%?: %%HHQ% &5 AT r%lgﬁ@]teéjttﬁspﬂﬁy ROA{IR, E%IF‘E%&YEE bﬁdﬁ%‘?%ﬂ“g W n the
acconpan idr a [ : (

o M e Y S g LRl Ry Bondh ] ik B0 366 D el
her ei naf treatefidl, déderein bedpovighery 6f eleedisglay @ottin enemipaaYiROrddiavamps. 25
FIG 17 is a tow view of a display device according to the present

i nvent i orfecond Egin, pehereionthsf inskleting dpyesyande thec scconk substtatm gompriseseaA- A' i n
FIG 17 i dg crgaed in FIG, 1. .In FIG 1, an gg)enin .is_ fornmed jn_an

i nsul ati Fg™R G'e? SPIESSIANS; Mdnproifsugny sevezed withna prgtestivg) filny nuhareia ®eeni ng
is cover 1 . t g s i i i phied over
the pr ot ot ige mpftrRl f BELEKE by formy 35 Rohidl BRH TS Bufob I ARRESC 0V
subst r at eld@ligasicpissiond Rl FORCASE Githe BeboAR RAISAG, SMPeHePRbectivk MRE
adhered (or 13 bonded) to each other with the seal | ng material 13. In the
enbodi ¥e rind yiwesin pah eufsr odgecpdrtien 6f theirisalaging layier imiye sevoad megien Gfcoveredsane

mat eri al tiﬁ]{"@]u h the Sﬁrre S egs., | n Enpodi nent Mbde 1, the opening is only
formed i MVthEePRAGFLEE B“I’réb% calipgmatstiahg the organic resin material .

However, anoth i f. i i I i I n._which a
gate insul ati ng&’F &F}%‘duggtr%%tl':%xgﬁ feéllgé ﬁ?eﬁn%]ﬂg% gﬁ%p?sﬁ%ktgs gg%nﬂ §ﬁﬁﬁr§‘%ef3? and
may be caMBéed wveadh dther ¥ ABGhAME tHel dePrRNEnd HRR thdBrPRpbAdISe Bﬁ)ﬁ&&ibﬁ' may
be applied thereon. O course, the lamnated filmconstituting the

i nsul at i fgrmhedy herepmyrespectively, and thredefote the deblimg matertah sapdveiskot by nesat i on,
such | am ngt ed filmis referred to as an insulating |layer in the sense that
the | arti P4PERGSAY @Fessstbanshedendsd to agagdistweandbe deprassionsaand popjeetimns to

i nsul ati I i.spl l epent magde .of an organjic light-emtting
mtor | o ot A s ol Pordi B e il i OF Feits it s

mat eri al iniiecliof Ak SRNME rdierdal Pahdt O mdQRHeAd hdve th SRR the
protective filminside 1t ge d?sp’{)ﬁy devi ce. Acco?%?ﬁ‘gﬂ y,V%t he ‘li“%stﬁﬂ)élglxng

| ayer i s apoog eigrzaglpahtadbortgihe slepdessignsrmmdgrbjettidnsgthe dardy pémdtacd intoethki | m
formed thereon, and therefore the contam nants cannot penetrate into the

i nteri or iBEripnef the display drvidee e As\aciesyl, theefect of flockingtthe pentaminants can

i nsul at i | ayer. in the, display.device are exposed tp.the atnospheric air
and rm%i%sltijg ;5&%%(51“8%)'§ghthﬁg?ﬁgpr%&ﬁgg ?1é‘SBF‘}’ytdﬁ?cg?‘%W%gpg&é&‘@ghtﬁenet rate into
the display dewy : %%pm : i r e i r et ot her
films. Theref o\rﬂec?&ld:‘ﬁg g&ggesglb e '?%ﬁdggg\r}et{lu?ﬁl&%%guéﬁ%o&ggté@gga fi %‘%s due
t o noi st unsujating)lgyed ie it fiSYEdFiASMEP bE 2046A Withe brdtbdive HIAM drQhe Sdalinpe

di spl ay device, deterioration of the electric characteristics, a dark spot,
and shri mafgféal. t Fethebsast frepvening thecouter edgsi portipn of thdrénsdlasipg dgyedethece. | n
addition,. a,fil rsp constitutin thﬁ di scggl ﬁ%‘,de,vi ce and the protective filin
are si nuitSHEEESPYPT A% PRLEKRPOFEAIS) the atmasRAGricaif. gyl lence the ¢fEsst of blogking
reliabjli , i spl evi b factur cgn, he 25 further
i npr O\l/}isad tf\}\%ltcﬁét&ﬁlﬁar?gér ngﬁaﬁg&t \éléﬂa‘r%]lﬁé 'erﬁgpéaé Eleti)lts(il.e ?ﬁgr 63%? é’(?{'i%% Q;tli "itllﬁ\ may be

formed ofingMingTayeR Maykbdésat&f }Nith'tﬁ@seiﬁhgﬁia%}iglf Off duldh Rase? Mtérvﬁr%%i | s

and thin insulating fi'lms. As for the thin conductive filnms, a filmnade of

one or npodida mgsefefabbl everddswitle hsedlag hateriat gy o fipm chiokness and wadthAl , Ti
Mo

that do not damage the effect of narrower frame formation.
According to the above-mentioned structure, the protective film may be made

30 of one kind or plural kinds of films selected from thin conductive films and thin




W and Si may be enployed. Meanwhile, as for the thin insulating filnms, a
filmmade so of one or nore kinds of materials selected fromsilicon
nitride, silicon oxide, silicon 14 oxynitride, alum numnitride, alum num
oxynitride, alumnumnitride oxide, alum num oxide, dianond |ike carbon
(DLC), a carbon nitride film(CN), siloxane polynmer may be used. The
insulating |layer may be made of a filmconprising one or nore kinds of 5
mat er i al énsybitiogtfdoss r dmfontheghini eonduttire films, dilohmade of bne kindooci phexal si | i con
nitride, silicop oxynitride, and silicon nitride oxide) and photosensitive
or nonphéﬂﬂa’g@ﬁﬁww& %Fﬁﬁ%ﬁﬁ fromdle gropgcansigting pEALKiaMdy FY.yandi ianatbs vi i c,

pol yam d i m ) de | St cychobut ene, and sil oxan
pol ymer) ,%m8f°gJ§M1 Mﬁ%‘?gﬁ!a‘eﬁyﬂéﬁ% {%Elgsg&aglﬁégflﬁg’ Ff‘fagi me% oiiolngjc_é‘ﬁ‘gobol ymer
can be npHRaldfindilof MalcriaRistleticl ROM SHRAS Bl St @h! (ASddTRiIRbA dkydiftidenc! udi ng
a Si-OS bond, and an organosil oxane-based i'nsul ating materi aY In which an
organi £ mbuhigeh sitidde, adumitulny loxsmitride) edlyhinus Nitbige | dxtides dalfiminulay dxaggen
bonded silicon am)n%' conmpounds conpri sing silicon, oxygen, and hydrogen

1908

formed byiapanddiks ca Jppeaslpraitride; fim ¢SN)a sibaxape pplymenmay baused\ot e t hat
a plurality of ,openings be fornmed.in the insulating.film The.is
plurality of oé@g?rﬁ’d'sgqﬂé@?%bé’vﬁﬁ?ﬂtﬂ?nﬁqs ‘f‘-‘PeﬁSﬁEﬁ\?é’F@gﬂ%ﬁeﬁ‘H PR Bt ect i ve
filmandgih ' Je| ; . [ : a0y
portion ilnsﬁggﬁ’g%éc{k%egdgi%c}g %%Sikglgsagﬁa ou%héagﬁgﬁﬁfoogﬁ?% fl?[‘j%}ygaﬁmng% SO as
t o cont agblyinide, tesit, Heassysiabatefictadd bfloxdheffolmdr, off lahdimted Ryensf wedeodi ment

node, the structure of the present invention is not zo limted to the
st r uctiyr &tc. maxtbejused nEhe pikaxane pakymier s oweréal in whicka skelrion stryriureris al

havi ng a _hygroscopi c propgrt nd the |i may be covered with the

prot ect i 9%%3?56%%%@%5%@@0%%%’6 E@h@“ﬁ@r%‘r‘ﬁf%@‘@“’cﬂ‘ﬂéﬁoﬁg?ﬂsﬁg may
be fille \ [ t.erd eni

Cher ef or o 18 KREAREEN MGG FEIHE o? o yalolinbR i Blflea |
havi ng dépapgplginputlionit solpterdmdahél burig dah be reberrbd toas Z$liddanw fikn two or
more protective films may be formed as a first protective film34 and a

- second pf¥0s) containing atkdZreup. depi cted in FIG 3 rather than only one

protective filmo In FIG_ 3, a sub,stratg_ 30 and .an opPosi ng substrate 31 are
bonded®t o eachfotPféhody afy, mpnufaciuring andisplay| device fiqthen Prosenfi AAYeABO ayer 32

on the s -al B S e £ A j fi - 5. rder to
orevent  ShaptieePirhidel Aglf 15 8PoRhaR) b Freabic vt el S Bl e,
portion kghshates wﬁﬁﬁ%l aﬂﬂ%nfh@ 9n RROHRGIatiME il Trking al proREGRSERN HnliRe DE
designed by a mask etc. en"the insulattng fayer Ts shielded with the

t wo- | ay eppehipg;dfoentrigve displaysportibe cefifpeisingod lighteatdtting: tlemesoichifingpan s can
be further ipproved as conpared with the case of using a single-|ayer

prot ect | QERIC watepigh over theyingulating Jayen fopmmgce sealinghmaspah sHEPUNingesi r abl y

inchined.surf f .th ing i h
or ot et PR SE Be Pl RIS o Pact ol B PBRERE A Be dib e R Al enness
on the sysiding i fiksh SulRReR 8% selbfd PIRLEEIWHR tid ééﬁliﬁ% ffﬁ?éfaﬁ%ﬁﬁfﬁfﬂgrg}gée ge

portion of thinner filmthickness. The contam nants C€annot

suf fi ci epédipheby hauz Hfirdtasgionyead aprodretieigion, fbergin tHeaspehing is dohdddintthe

advant ageous effect of the present invention. Accordingly, when the opening
has a-t oinshlang lasigr phhe firshiagiomaad sdwesings agtertelge peusion oxfithe insnlating

| am nated on. t he openi ng can be obtained, thereby inproving the

i ant gy BEnaRy sEBSd iR TpuGed Pt bERorshve Bt oLl S mbeRah of or abi o
to penrform wet set.chi n AN 0 ' ere :ng a

phot osensi tive natéglrl{lﬁgl&sﬁ#l hat né\/gﬁh@ggﬁ%\gg&ﬁ;&g E)Hr':j %%Q%tﬁ?i?%yel&gf t he
filmis tatdpiad: Pisiig s BRBQIHNRSEr Qfmﬁrﬁb@n%h&i bavagiciiesih MRAGKE Gverlpfi® Set
forth above, the display device in which the frane of the display device is
nar r owedsubstiateh domoing sarphuaality ofudepressione andt mojeotiods om ther mslatisg ddmcan be
obt ai ned Enbodi ment, Mpde 2] Anot her enbodi nent node of the present 7

i nvent i ofPTHHg aHIPLCHYs fibp ok theoplElity i0b deprossiamsy anderoieqtionsst IrmitEed ence t o
e ooV ARid SUbABw b Bl R oo Bl e co

t akensal gRGnsulhtifielader fodohing laGealidy hnhtdrial 'ét?ﬁélﬂfdﬁ%l ége bHery of tﬂcﬁdnﬁlh% 2, a
plurality of openings’is formed in an 1 nsulatingayer 22yconta| ning an
organic resin material. The surface of the insulating |layer 22 conprised 25
depressi ons and projections. Each openifBig is covered with a protective film
24. |In Enbodi nent Mode 2, an opposing substrate 21 attached to the
substrate 20 is al so conprises depressions and projections in the direction
of the substrate 20 side. The opposing substrate 21 and the substrate 20
are adhered (or bonded) to each other with a sealing material 23 such that .

o o o " ~ I . o o

W




roreliability. In this enbodi nent node, the protective filmand a wiring
are nmade of the sane material through the sane steps. The nunber of the
depressions and projections formed on the substrate 20 conprising the
insulating | ayer and the opposing substrate 21 is not limted. Further, how
to fit the depressions into the corresponding projections is not limted to
the present is enbodi nent node, and the depressions nmay face each ot her

whi | e t hepopiay, éccomag witly teopleratiic bf dépressjonsrantl hpeojdetpms sail ahs prowetibe fit
into the gorrespondj ng. projections, respectively. The depressions and

proj ect i s@ei ﬁ?@&d’@ﬂ tha dirgi pbstralg 18 sicond substipiowithdhensealing mrssaksi ng

h b -f.1 1l m hayi he d i d [ i b
formed. ontoRdn o i hEY P st n 28R SEhSl Foedot mierbip b ST sl "
proj ect i QRpreksioR ﬁ{dlaf)r?sﬁgcﬁoﬁ@aﬂ% B8fméy s hgR! ﬁl@lﬂgt_}_ eia%@r 621hePhiRE l‘eg%(%]l?

. nd
contam nants as well as the protective film rotective fi 34 may be

made of ovierdinnd mrterpddgeglortiomds thef infulhtitg Betein hd seeond fcgion ©waderedi ve
films and thin insulating films. As the thin conductive zs films, a film
nmade of OFith fop peptegtiveIfilmar the seglingmatdriabent s sel ected from the group

consi sting of T, M nd Si may.be used. Meanwhile, as the thin
Conelating 2 A mthod G minaBfurite, T Hisalag Qe ige St Rhen BESsRt RYOHPR &

sel ect ed L ed Pt i)l ¢l il i b« B r um num
T e oML bt B fdsyfifing Byl QMDA fin ofdabliati B Ehidt o EFa i

di anond  IsubstracrfoaningDd- Pluraléty GEr dphestions iade frbjebtidris! i) the Siaslati@X BREr; pol ymer
may be used. 17 The insul ating layer may be made of a filmconprising one
or norié lepveringothe puralityagfsdeprdssionednd pyjedtions gethi aprotective filw; (wodhg as

ot v Shan PR st R i el b £
bensocy o ROIDMUEHAE 1a3E! Mprhihy DOEAKRD i Foridt kb i ABeAfherl B Bl gisPiay o
t he | i ke pottionEsied dhéTRiztlalhgl @ayer; MACKHNARDHHB FirkSsubh4tE do @N¥e¥orddsubi@atki | M

containing the organic resin material: I'n addition to that, the openings
may be f ovithetdieispalzng matstihlawibarpin theeperiphety lmsgafimt fegion aidi aggcbind mgiam
interlayer, fi.lmand the |ike |amnated thereon, and covered with the

prot edfi vehefgin Eﬂ“’aﬁ AU P Aspreseansypnd, Projectiors ompdria: e iiaulating lagerise, ro

he | ami £ tuting the. | . | .
conduct D20 At i RS aib ilfeih B et RbiciOype ind o R Bt o ¢ e
to as anchiiaed with e IphiBhityadf de@ackiond ahllSroRBSchs! dRtreliNGith 3 PRIt&ivE i’:lyer

includes the organic resin material. On the insulating |ayer, a display

el ement ddwleandfa ploradity ahiepréssipin aadiptdjectipnsdbdrenddadn the stamdetbstlde and
insulating | ayer contajning the organic resin material, which can serve as
a r5 pat H%Paﬁm @BrRUsGH seigatrortignsof thei iaswating, laypreinpthetseeqndyegian in qonerele

i nteriQr he di spl devj ce...Accordi ngly, the insulating |ayer is

shi el &gd ﬁq%epﬁogeéggﬁwgor%q%cﬂlﬁg m&iﬁﬁmphe protective filmformed thereon,
and therefore tah i 0 r i i I t he
di spl ay devi ce%e\(;ﬂeﬁr;l’tﬁ?(]1c1 atg@u?}zdrﬁhidgge %o?dt iagsﬁ%%oggfﬁﬁ%n(?fﬁé%{]j}réé%pIlg‘gcrenrtigfln t he
di spl ay demiptigsesaf@nsigas adulating eyeAtoMPHLILE bl ofdahicdasin MMitslillRepREir@Xygen

exi st outside zo of the display device penetrate into the display device
t hr ough BHesiigey foaningeh plusdity of edepropsions andnprojectidne apt therinsulating lapber ef or e,

it is possible to preyent .varioys deteriaqrations dque to noisture, oxygen
ond e ho_epiaine i SuRERos (Ehieiion 5iC prS beima Moo AR E S SYLAY o,
det eri,Qr at.l.00- ofe11 he el. [k | Sk dar k spnot hrd nkage,
et et a0 1Al o 5 RGO RRE SRR
filmz5 @ﬁmﬁ%dnﬁdlida&ﬁial Beercthe Msalatiele aye®; foRside L sMink Sedterid shilbAhEa

si mul t aneously formed by using the sanme material, and hence, the

rel i abi | ipesiphelry phthedlisphdyaportien bee thoinselating ldyer tand dndiag theefifstistbseste

i nproved w t hout, i ncreasing. the nunber of steps. The organic resin

mat er i al §0 & Fepprdssubsirate iwith the|spalingmatesial hstein @ pluratity, obdepresipns gndt he
insul ating.lLayer, and the terials for the insulating layer is not limted
so theref g:."e%%ms & g‘i’rﬁl}egl ?Ifngleﬂec%i ﬁ\‘lﬁsé’?ttwdage i‘frﬁ’:ﬂ% ?'ﬁé{?ﬂﬁ%ss}% ddting

| ayer 3 apehjbddns RAN HAISecBRY sHEstRAL td %o@{re@%&@i’tl{ & éroféa’i% Gm V@ﬂ%r&ﬁeth
protective filmand the sealing material. The openings nmay be fornmed at any
portion in the interior of the display device. Al though the openings are
formed so as to contact with the glass ®ubstrate 20 5 in FIG 2 of the
present enbodi nent node, the structure of the present invention is not
limted thereto. That is, the insulating filmcontaining an organic

mat eri al having a hygroscopic property nmay be covered with the protective
film and the depressions due to the formation of the openings may be

o S o, o o . o o




r5 short circuit in the insulated display device, when the insulating film
is covered with a conductive film a portion to be covered with the
protective filmis necessary to be designed by a nmask etc. Wen the
insulating layer is shielded with the two-layer protective filns, the
effect of blocking the contam nants can be further inproved as conpared
with the case of using a one-layer protective film 20 Further, inclined
sur f aces mfiphérg hapanfinsy seghmy aidd se¢onld refienpwateit theepliialins oBdéepressiing abl y
snmoot h. VWen the inclined surfaces of the openings are not snooth, the
pr ot ect i VBPreipgtions oa tha.igselpinglayerds eravideddn thesfist repiose whgrchyin the fisstape of
t he unevenness,on the syrfaces. The protective fil are destroyed.in the
por t} o FBER hE prAERAtEHRas B confie Bk B pralieive clin Sbvosieh ploGelishy |
bl ocked ; t4 ' : e u ffect
O RFASiBRS i PReedtiodl Sl ik Gndifhiifle %P%g%@i, e RN UBIGA Ing

of the present 1nvention’is | essene when € openrngs have
snoot hssuvlicaciaun duasroddye! poriéay of ﬁ@eingilaﬁ[ggelapéloineﬁ]tgi s¢€ordd tefon RIdEMEked her eon
can be obtained, thereby inproving the advantageous effect of the present
i nvent i orWithrthe pegtestive film grehpsesting aigtesial.o perform wet etching on a filmto
form an openi nﬁg]tat}ereoE b% usi ng ,a photosensitive material such that
unevenness for Bt SuRdirale camprisipg ther ingylating layer and, the second spbstratesare

snoot hne LS L ey t ve,.. t.he display
Gevice wihbkd 10 aSFDIRESo o8 bR Whorcidons (i 9 pREbBRE Hoickiiee' 2
narr oned fesitked tRredaNeBFBcH MY SakP iiekdigreV k| eiitnd fafiria® satdvibGe 25§ thlsecked
can be obtained. 5 Enbodi nent [Enbodi nent 1] I'n Enbodi nent 1, an exanpl e of

manuf dét wibsitptes islipsgsheal/andeszitonslct 4o arggp dbetivezn therdesiessiomstandgirojeeti@scor di ng
to the pr esgné?i nl\P/enti on will hereinafter be described. In the present
i nvent i orfond the Sppsiptesa ndecey eheyif minge amomntss of moisteis andsomLerat e i s

to seale covering,material and a display
nodul e cg?r%ﬁe\éifﬁg tf]%%s?ﬁ #g%a&%}a isztp%%atge f)né)ﬁsgwe 8(’6@%%} ﬁ%‘?ﬁf’ﬁn?ve@ﬂh’fq%gg to as
the di splaayngeisz&€ pathRforielthe Uepeetiok ORRPISiB&tichs) ﬁ:)éﬁ'ha dﬁf#ﬁf@tﬂa& iatd ﬂ)Ega”' ¢
conpound thaf generates el ectrol um nescence (a 1ight e ting layer), an
anode | ayinterionefithe displdyatbeideay ds.a rfesuti, nles effert of blocRingate toambiagRas
conpoundi)ﬁ]i s classified into l'ight enm ssion upon 15 returning to the base
st at e 1 r O fusthigiwpraved, thergby prowiding 2 display deviee having highgpliabiliys si on upon

t [ to t tate f triplet it t at h h .
L mater al o, RCRRIEN Bl BB PoridPed sEbi e lin pidk POROR atal |
EL materal . i & . Iy
tate or Fer e IICR cudale FThE sARE Bfort S ik tPbcl MURbEB B e, |

present ifiimentln cthe cadel of hvbayenke ook alze porfior bfbbt VRasaaiy dedethand a
cathode in an EL elenent are coll.ectively defined as a light-emtting
| ayer. Spessatingdpyey is pofecxppsgditodhe atmasghdripyair, and deucte theaefidet of blpekinga hol e

injecting |layer, .an el.ectron injectjng,layer, hol e transporting | ayer, an
el ect POn ?%&%ﬂ?‘?% 1§ %’gﬁ?r E%Pc%iisi vaiq gh,att‘ﬁ@ ‘Eﬂcrelcgﬁ%rﬁortéﬂhﬁ&i@és a
struct ur gudyiedBi ],algbo ?a%ﬁﬁ - 2 cath er are
sequenti al Iuy #‘gmg}tr.léét ed. I%ﬁéé diti (’t)bh gﬁ%i%gf%{&{aﬁie %&ggggn%hgenﬁg%a%@é

conpr i sepottict i pedfenably ddvetdolitnn sedgemiedarhaving Wi ithicRSdst BAd LAuBr . an
EL | ayer, a cathode Iager, etc. are sequentially 1am nated, or another

st r uct ur éhat qowat damags thpefflest bhparower frameeformatéat.i ng | ayer, an EL | ayer, an

el ectron ttansporting |ayer., a cathode |ayer, etc. are sequentially
| ani nated. so %C%t‘db‘%@ ¢ hovegmentioned stragyres tha protgcdize filmmay be made

t hi cknes fo. 0] t 0 : nxn ef er,abl from nxn, t.a 100 n
i's fp?r%e?f gjﬁlealag@b%t ?lg{% @B{Ss Hfa\;ll%%g Sgﬁecfeﬁgﬁ?lgt SCE/}P?‘&C(E‘@? ‘iﬁ& gncg itﬂ?lpcon "
nitride guuti@inkifiiis W Br Y dlEsRubive B, A0k Qe 29 3nb fieix(@ﬁﬁaﬁfﬂb' Yy,
from100 nmto 150 nm is |lam nated thereon by plasma CVD. In thts

enbodi nekindstdfelandnitcsabeavody fromrthel @rdupl consistife af Al Tik M, SWpind8i may d8d t he

silicon nitride s oxide filmw th a thickness of 100 nmare forned by

pl asma ComPloyeds oMeapwhidy (pst foatke don insulajingsfilms, lasfiln made ofoener kind or
substrate silicon substrate, metal substrate, or..,a stainless substrate
each of R}H@f}“ﬂ OQWaGSeHg'ElSa?s‘&dsfam é@’é’oﬁ ﬂ‘tE‘E%Lﬁla]F%eo’%lﬁ%rsé‘Eﬁoané‘Qm’é'é&hsed. In
addi t i,pn BlAasti G 3 51 exi bl r i n. Wt hstand
proc egﬁs)i ﬁgﬁ%lg{]nl%e%g%%e? Lejagéﬁ(}?[ﬁl%lﬁiogs’%ﬁ%%édi %%lﬁt@n?naq@él{gga%@g%%&ﬁlﬁgr? laé’

two-l ayer to structure may be adopted as the base film and a single-Ilayer
filmor a lanminated structure having non® than two | ayers of the base
(insulating) filmmy al so be adopted. Subsequently, a sem conductor film
is formed on the base film The sem conductor filmnay be formed to have a
t hi ckness of from25 nmto 200 nm (preferably, from30 nmto 150 nm by a
known techni que (sputtering, LPCVD, plasma r5 CVD, and the like). A
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5 useful for easily adjusting concentration of the nmetal elenment. At this
time, an oxide filmis preferably formed by ultraviolet (UV) ray

irradi ati on under an oxygen atnosphere, thernmal oxidation, treatnent with
ozone water or hydrogen peroxide including hydroxyl radical, and the |ike
in order to inmprove wettability of the surface of an anorphous

sem conductor filmand to spread aqueous solution over an entire surface io
of the anianpdrelitkesiathonqiDIC)] acarbobsieddectilid ICNR sil@ahe poBaiciail beais@ilr f or med
at tenperatures of from 500C to 550C for from4 hours to 20 hours to
crystal lize thdcspiginhiedhe abavieapentionpdstryatureassforthsaganiaesinahaterialf ar ni ng a
met al - contai ni_ng | r ol ution.application wth the use of nickel as
the met altlh Quised iancrhind Pt il ik R mIa&g@fs seléclet PR agatiocy YIS

anor phou bbb £.0 i |4 i r a

t enper at Lsﬁ)ro ?1%1%&5%# ’fBo&?%&bﬂggé’sgd@é%pégg?gg I’CI’I; ‘ri%nq%gtfela ? %{e?éo?f/tge % 1ine
silicon fetd. maylexiked.t he first crystalline silicon filmis irradiated with

| aser beamto pronote crystallization, and therefore a second crystalline
silicon film i dcopudingiodhe present ieveptiom|the pathifanmbistupe i the iestildtipgilayeadi at i ng
| aser beam.to the Sﬁ{g conductor film A zo solid-state_ |laser, a gas |aser,

or a met AYhiFeoniaigs theprgame gesin materinl ok the displaydeviceriablacked pBhesalete. f or t he

I Lzatd i d- st i NGl D I . YV04

| aser, CiiebosbR i fmeh bl Bvien BT ol e 4338¢ aplty B o aser
Ti aapphi mpendtASAE intBRAJiEHIEY blekRnOi 1O Mtk UFInOdRpIaY BEVRD viaThe iaktihaser
includes: Ar laser, Kr laser, COZ | aser, and the |1ke of continuous

osci | at ifdm. caitigningt ad orgeir niaterialideith ahkygrosoopidpiopesty sankatherlikecofmer
vapor |aser,. and gold vapor |aser of continuous wave oscillation. Note that
an exci n@fditigeelt i§rlsoopssiblioifs PrevegHt vasieps deisromrsans caused dyampistuse andhe

| aser be rt.ed. t o hj gher . harnpni.cs. by, a. nonl i near opti cal

dovi ce. - RRP AT o SHERIFRich Dt e MicriotBr IR R e outitiar Bt oy
KDP, ~ KTP.cldéfie, crafdbtdrlsHEY, | aSd3kRESH, Qhd SiHARY hereBy eftdylcfl E¥clia§ﬂﬁ of
conversion efficiency can be drastically So 1 ncreased by intro ucyng such
nonl i neartheodisptyl deldes. cSined thea fililasamstitetiag aheordisplay dseice 32 usedfastthe hi gher
harmonics is typically doped with Nd, Yb, C, and the like, and these are
exci t & PEOEBel filtn eadegrling Heathe msecnt yiggensiony tho phisplayrdevise wishrighi atel y
sel ected t.nose who operate the present inventjon. For exanple, the

sem condﬁ@%’}ﬁ FI‘?T&?T‘E’;?“ C%eglewgtfou IFEGasIE Fc b of §178S- an 5 anor phous
sem conduct or €A L stebibler 66 i1t0 +AS, n € r phase
growt h or sput ?gf?ng I\?é:tﬁ tSFIe uscegglt esggh%%ngﬁgﬁ%%t@’ %@#glﬁgges{tag%ggesent ed
by si | aneffegscambe obimtd. ; a pol ycrystalline sem conductor manufactured by
crystallizing the anmorphous sem conductor with the use of |ight energy,

t her mal ener gy Ascerdinga tas dd prasentphngemtiqontit d$ possiklt go prevent rmdistuee asd a

m crocrystal) sem conductor,. (hereinafter ro referred {o.as "SAS"), and the
li ke. %8}%&&% ?ngté’%%ﬂqe %Gﬁggasﬂeméwr%aﬁeﬁtﬁagag nif & isplavelemepkinsthe uct ur e

bet ween an 3504 UG Y iLne st ke (Jncl udi ng
single cr ygt al %‘g&%%% dgﬁ%?ﬁﬁ??ﬂ%@%&g @h?‘_ifdélusiﬁg%Ia{el%géaéfcemﬁgﬁﬁ% ‘glt/évh of free
ener gy. TRgrobApid Yrbp@ty iaf@! kdefkel CTHEefIrt, MeridRIUORriBAYILRY @uioby - r ange
order along with lattice distortion. Ais crystalline region in a range of
ftom 0. 5 mmsties a0d oxpgoanude ap voptavdohtion af plar intafiort b the disphayadevicg, t he
sem - anorphous sem_conductor film ] n the case where the sem -anor phous

seni conddetegPration of thsklegtrg charpctersiicasa dark spot ard Puinkaghean bapisyventadie Ranan
spectr, I I dtg al [ venunber side than 520 cni 1. The

di ffraﬁclmﬂi’)e%ebégéé%%%?m% %H)ehag)\éﬁy()% , SR%)PI %fﬁmfes believed to be originated in
a crystalline gk I | £ { v I i- r Rhe

e conduct or 11 PATRon ShSe € S Dnsflng O Bplap dope 36T« AR

sem condpedtectiviet filtn iase aiktidthnedisly Sdrndedalsy alsanicofibficdial iy Ao Grentén, dkogen as
a naturalizing agent for dangling bonds. The SAS is formed by gl ow

di schar gdisplaydlegicsiwithohighi r@lha%htmcen e nepmufachyred withoat iguPpsingshef mmbehne
silicide S, in addition to Si H4, Si2116, SiH2Cl2, SiHOA 3, Sid4, SiF4,
and the P?%&p%an be used. 25 Furthernore, GeF4 nmmy be nixed in the
above-gent | 0neqygafsaf vichmaldd bl #3%c Hifbribd hCUflRalE S RibcALSC. D
iluted in one or re rare gas elenments sel ect'e romthe group cConsisting
of H2, a m xture of HZ and He, Ar, Kr, and Ne. The dilution ratio is in the
range of 1:2 to 1:1,000. The pressure i d91approximately in the range of from
0.1 Pa to 133 Pa. The power supply frequency is in a range of froml MHz to
120 MHz, 30 preferably 13 MHz to 60 MHz. The substrate heating tenperature
may be at nost at 23 300C. As for the inpurity element in a film
‘respective concentrations of inpurities of atnospheric constituents such as
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film an alloy (AL-Ti) filmof alum numand titanium may be used as
substitute for an alloy (Al-Si) filmof alumnumand silicon of the second
conductive film or a titaniumfilmmy be used as substitute for a
titaniumnitride Bimof a third conductive film Further, a single |ayer
structure may also be applied. In this enbodinent, a tantalums nitride
film310 of 30 nmin thickness and a tungsten film 311 of 370 nmin
t hi cknessoatamismtmn saalihy rdgion ofiire ddgevmortibmef gdisplayrdzuicaf anighenice,th309
(FIG 8A). Next, a mask conprising a resist is formed by photolit hogr aphy,
and a fi roperationali ehpragterigtioe rand; elighility rafethet display ndeyicee icaie theo dmpraved a
wiring. The.first conductive fjlmand.the second conductive filmcan be
ciéolfS; FRRR gk lrelmilsappyiacts Stk e ARSI GFvict;of Shs MSSE i ng

et ched i nt
condi t i ongydntibh RaiRSx1Ehithilchide SRk ed to a coil -shaped el ectrode,
el ectric energy %ppl I eldmﬁ}:)l aﬁl%%ect rlo eyl'on a substrate side, and
tenperature of the electrode on the substrate side) with the used of |ICP
(I'nductively Coupled Plasm) etching. For an etching gas, a chlorine-based
gas typified by Cl12, BGEEFDHESARIRIION QRIHHBRAWENGS f| uori ne- based gas
typified by CF4, .SF6, NF3 and the i5 like; or OZ can be appropriately used.
A first-shape CBHERASEIDRENYILATAVILS: 1 st conductive | ayer and a second

conductive |ay . Sl i 1 second
Conduct i ve | ayai®; ERTELSLAOR | il REREELLY b A SRR IBBRSIENTT)
second et chi ng AIGE2is®dihgrafm MO IRt B@Bé&diﬁr%@ﬂ&b ?gesemaﬁvémﬁh; made of
resist. Here, a Wfilmis etched selectively. en, the second conductive

| ayer s10322b t o F3@6hisar diagramrshdwing 4 $texctiore ocmbrding o the praseattimesntionOn t he
ot her hand, thg: fi rstzviionducti ve |l ayers 322a to 326a are hardly etched, and
second- shape cdutisadiagraipeshewinga styichyg aggopding fidg Prasprs INgEBIOnAN i npurity
el ement inparti + 1 Vi LS,. d to the z5 sem conduct or
| ayer in | ow cgg%'e% Sr%@?%r%%b@ﬂ%&edrgf%%Vﬁ%mggfﬁ%%m&opi ng treatnment w thout
removing the sk, SRAEcrbis debforfabeiediof alddAvARRMACEL GRplYEBYicERY be perforned
by ion doping or ion inplantation. An el enent belonging to Goup 15 in the
peri odi ¢ tabl e FlGypiscadrbss settimphoicwsof(aRonoentmnsidill. displag devise;used for the
inmpurity elenment i r’rgarti ng n-type conductivity, and phosphorus (P) is used
here. ¥n this &iQ8; 34do ﬁﬁgaféé&&ﬁéﬂgmﬁbvwaébwmgét%;ﬁ@w Hanplactugng 2B serve
as masks for preventing the 25 inpurity elenent inparting n-type
conduct i \?F&Vﬁ?%’rﬁ%éftﬁgc’doped into the sem conductor layer, and an inpurity
region is formgGi 9A%mAYH adl SR BGidIBNIRYs shEGin %ﬁ'f&ymréﬁ@[‘a%ﬁh%aﬂ()ped
with the inpurity element Inparting n-type condugtl Ity 1n a concéntration
range of attieemitikGlbstaditgns/ cnB to 1x102 atons/cnB. s After renmpving the
mask made of the resist, another mask nade of a resist is newy fornmed, and
a second dopi ndI6r tQisre srosp seqpimnpbyigwdia digplay gheice acoedingdeithyprestntage
than the.fi r§t doping treatnent. The second doping treatnent is perforned
by usifig B¥E"8%cond conductive | ayers 323b and 326b as masks for preventing
the inpurity el : { 1 sanl # to add
the impurity ofaaont “tb ol Shaitfaf ikl diF R Py HO0ER B Aam NG e By
portion @hvdnkienfi rst conductive |layers 322a to 326a. Subsequently, a third
doping treatnent is perfornmed at a | ower accelerating voltage than the
second dopi ng @&t tdhto 128taro ditigragns showting seomic afeplispdayt devatenent and t he
concentration inpurity regiqn 335

third doping tr nt | owey,

over | appi ng thé’?‘faiéff%t%ﬂ?&eﬁci%%ﬁwmggmewftwﬁmy SHCHi ty el enent
i mparting n-ty 1 onduct i vity.in concentration range of from 1x101$
atom;/zts:rrB to 5)%? tLg“z;stao(&I Eémnﬁh&én&%%’é'ﬁg? loélgt]%g'lﬁ: Pt i on inpurity regions
334 and 337 ar ¢1@d4§ds Wi drbss! f28tibmHR Widv %h@dvﬁgfmaisli el ic8GacBordf}eto the
conductivity in a concentration range of from 1x1019 atons/cnB8 to 5x1021
at ons/ cnfpreseht inoentivm; t he | ower concentration inpurity region and the

hi gher 20 concentration inpurity regions can be formed by once doping
treatment wi t h FAGedfril§ & 4tass seasiongheieweaiondisplopideyice reenrdiagtto ghel presentt hi r d
dopi ng treatnment by setting an accel erating vol tage appropriately. Next,

OD

after red®fH8™ he mask made of the resist, still another mask made of a
resi sty,i s new o : j ] ' out .
hocordlng tot LOoETREtoRpieyPof iy SRALEfoblahl RAC pleSeriBIchin 1 )

347, and 348 that are added with an inpurity elenent inparting a
conductivity type opposite to the previdasly doped conductivity type are
formed in the sem conductor |ayers to be active |layers of a p-channel TFT.
The inmpurity regions are forned in a self-aligning manner by using the
second- shape conductive |layers 322 and 326 as nmasks for preventing the
inmpurity so elenent fromdoping into the sem conductor |ayer and by addi ng




containing Si of from25 atontoto 35 aton?y oxygen of from55 atontoto 65
aton?y nitrogen of from1 atonfoto 20 atonty and hydrogen of fromO0.1 atont
to 10 aton® Meanwhile, a silicon nitride oxide (SiNO filmdenotes a film
including Si of from25 atonto 35 aton® oxygen of from 15 atonfoto 30
aton?q nitrogen of from20 s atonhto 35 atonPy and hydrogen of from 15
atontoto 25 aton In order to activate the inpurity el enent,

heat - t r eat ment FIGt 1&ds atckas sedtional elaseofl 4 @idplay device ra@dirdi&xFQﬂ tRf plegsier beam
may be carried out. Sinultaneously with the activation, plasma danage in

t he gat e INYREOB: i ng filmor plasma danage in an interface between the gate

insulating fil d e senm conductor | ayer can be repaired. 1o An,
interlayer fil :ﬁlégo ! %%&:ﬁgﬁg ah CEﬂséaﬁ?F'goqaésﬁl?W%éP%‘W%“&l aj display dewicen t he
i nsul at i 'Ec&?rh]n@tgﬁ%oqré&n{ﬂ%ﬁt erlayer film350, a filmconprising one kind

of or plural ki'nds materia s’s_el ected frominorganic materials (such as
silicop oxide, FIGEI 20A AdtZ0F 8re dihgrafiRShO Y felibbifity Snflustiohi dFONdRplay i de

oxi de) and photosensitive or nonphotosensitive organic nmaterials (of

or gani ¢ rdsgica aneording & the presesthinuentjon} yndvi de, i 5 acrylic, pol yani de,

polyim de amd resi st, benzocycl obutene, and siloxane polyner), or a

| ami nat ed | aye%l@ﬁ' ??ﬂés”é‘da@?@ prcedipgraans shawig seliability-eralation of séigpleyve type
phot osensj.t i r LG, ri t hat becones insoluble in etchant by :
phot osen?le]tdlcégf?icgﬁp%%gg%&gadﬂ%l’s‘i tive type photosensitive organic materi al

t hat becones soluble in etchant by light, can be al so used as the
interlayer film In this enbodinent, the 20 interlayer film350 is nade of
a posi®i ve phoDEAEED PESERIFETON OFAHIE PREFERRED BMBODIMENTSI gani ¢ resin
material. A curved surface havi n%ea curvature radius EO. 2 pmto 3.0 pm
only in an uppédmcdugisniyention hes bepm fylin desrrbed by wryrof Embodiresns Madepr ovi ded
inthe c ing.th sitive photosensitive acrylicg. Thereafter, a
passi vat ?%ﬁ %?é@ﬁr}ﬁ%g “8& f)eg%re%ﬁ PSR AGRARYng) a‘ﬁwgbegf’ &Fﬁgﬁenoﬁasﬁﬁe

i nt er | ay &indédstodi 330the Sekdon QRiIL i 1€ artS el £ AvAitigE caP bl itride
(Si 0N oplisicll by the Perion SRl dh (B art fhic fresin g‘f‘?ﬁfl%gc?‘i}j%ffn%gpﬁgnxﬁum
oxyni tri geverdll fobdhs, amkithé embodindent A@desintiitddathilgcaibicechanéOFRNMOEAIfic@nt t han
oxygen content (AINO; alum num oxide; dianmond |ike carbon (DLC); a carbon

nitridé (cieout departing from e nvepgse lapdwseopenfithe puesont ipventivn. i dceordmgly, il m
350, the.insulatin il m349, and the gate so.insulating film 309 are

ot ohed ¢ PEPRANEHr hsofTrstal inyPafon, Sl b SoupnAed it utionrmentionsd . and a
drain regj . i e i is [ and
the. gat o ke (SRpOERmUREROCHbAR AREBRBATnch®, MO Nk RHnd kiR

et chi ng tabeortlinigad | thy resént! ifventionebGited abbee, Poehnd ileHiRal RY&kh fothenos50 as
the mask. Then, a netal filmis foined and etched so as to forma source

el ect r od@ogtondhavinged sivtilao fncgb2 arcoemmacly danptedby sanie Eighmemuniaals

el ectrically connecting to, each inpurjty region, respectively. The netal
film iRy BHECAGRMBINYIPE drpyrings sieh Gatagidifipnal tiops azg oitedm (AI), titanium
(Ti), molybdenum (Md), tungsten (V~, or silicon (Si), or an alloy film
conprising these elenments. In this enbodinent, after lamnating a titanium
filma si{Eﬁ@gmm@lnumquqalloy filma titaniumfilin (Ti/Si-Al/Ti) to be 100
nm 350 nm 100 nmin thickness ro respectively, the source el ectrode or

drai n el ect r od®rg@b2echeibediciennimodey (fnibe istamtioh willehéreinafick by desdribedni ng

and etching the lamnated filminto a desired shape. In this enbodi nent,
after fo Torenceitp theracggmpanyingfrawmesan openi ng 1018 connecting to the

substrate 300 ks~formed.in a seali region. A protective film1019 is
forme&?so as t(lrﬁ %b%l’s?ﬁ%w b%f’ﬁa ‘ﬁ%’i@’ THeP ?)?98&{%‘55 ?Q/élefﬁrFﬁﬁ“iﬁW@'é% t he
source r t i K : t he. aat-er i al
b ough T ho e oRith e NPy Rceich (SR sfte Pt ADSn Tip! IPICABAIALEL' P
formed. HIGt hi sIngFiGod] afeopening i Tomsdacin A tinsuQid iyey @2 Chhtathingad @gaﬁd and
etched into a predeterm ned shape to formthe pixel electrode 353 (FIG

8B). 20 Asiymaterigh and Hresupeningtis conetiedwith @ proteetiveffdm bk andbealing nwderpdund of
i ndi um o>i' d dtin ound . of indium oxide and zjnc oxide, zinc

e a oxide, a c
oxi de, tiln DAPRLFd Qe ORIPTOCBF dLRCkhs b (ot o Jeprgsaiqu e da ithe apraing: i ve
filmdgp 1 oah L . . . DI el ectrode, 35 y be
for mags)o%gg SF a;[e ﬂlt‘%ﬁlﬁggﬁgg t?(lhég?ggsllél%g?? Ioﬁg%rnlg r&{sga{ehgf 5 ?%ltelr%n&%f t he
above-nmentioned wirings. It is effective to planarize 25 a step due to a
TFT by using a planarizing filmconprisiidgg resin. Since an EL | ayer to be
formed later is very thin, the step may cause a defect in |ight em ssion.
Consequently, the step is preferably | evel ed before form ng the pixel
el ectrode so as to formthe EL layer on a surface as snooth as possible.
According to the above-described steps, an active matrix substrate:
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material, which can be used as the EL | ayer and the organic light-emtting
material is not necessarily limted thereto. The EL |ayer (layer for |ight
em ssion and for carrier novenent for the |light em ssion) nay be formed by
freely conbining the EL | ayer, the charge transporting |ayer, and the
charge injecting layer. Al though the exanple in 5 which the | ow nol ecul ar
wei ght organic light-emtting material is used as the EL |ayer is described
in this @ohddi)eniach fotlierexialimhe sealingi Mawfigedd.atlp Nel Seddanememedd, the gani c
light-emtting material or a high nol ecular weight organic light-emtting
mat eri al pRefyctbe filmekt ang wigings axeumasiciad tha $aned rosteriall throuh thevseingistepsr gani ¢
light-emtting rial. T ughout the present_specification, an organic
light-emtti nglﬁ“g?ngpe%%ﬁc goé’é" ABYNIRS, 1S OB WHP@?%@%H?“ redafenrity of
equal to ec i e Q to.or | ess
Chan 10 ConelrERe i atoreSh AaTRE " Her B Bt bt Y Rl 48

li ght - emiﬁstummﬁmayar d)zii!whiéliﬁaa%i% iris@Mtin@ FilAY) AA*AMRaGerOfilny SinBGthé ke Nrgh

nol ecul ar wei ght organic light-emtting material, a | am nated structure
havi ng a lpoinptedj apheng beREDERY Wwith theppavdotiee fiby mdi thes deet seatingvintaterial

t hi ckness of, 20 nm as the hole injecting layer and a_ 15 .

par aphenytayRs appHed tiseeonppOircppisesihe faminaied dilmaonstipting,the dssulating13ye100 nm

provi ded e n_as_the. EL..] aye be qgiven..In addition, .epgj ssion
wavel engt ZR'cfanﬁc & %eogc?(ga'ef?k?h r_k'dﬁ‘ii%%eﬁ ’Slvﬁ‘g_mﬁ"y RS A@’_“Wﬁegoﬁi%g‘ﬁt ed
pol ymer  géfeREY t4Vhs! AP ikAAking TRy in®dhe SUA it Shé 14RRakd 1B HCinERBeL §n Used
for the charge transporting | ayer and the charge injecting | ayer. These
or ganiic lorgpnic esint mbtegalratCar thelissudatthgl lagergadisplayedlanétil sadeoofcmnorgaigade of
known materials. Next, a cathode 1014 conprising a conductive filmis
provi ded light-emittipg mpferig) isdemnedrhe cat hode 1014 nay be nade of a nateri al
havi ng | ower k.function (for exanple Al, Ag, Li,.and. Ca or alloy of
hese el ament s 106 dfr ikt cRp e Sresainss S grgforal ik fap Ve A 8n
enbodi medhih fiCodiidifdis 1Al folafed 8] TRE di¥icéivd Alth RGO WA didlldy gl 11m
(MgAg: 10 nmin thickness), a 110-nmthick transparent conductive Tilm
(such as ActGrdinglgli tire tnsolating deyed liorotettddi with zihoCseakhg emadetigly and ithe oXi de,
tin oxide, and indiumoxide) such that |ight generated in the EL |ayer
passedSt Feeeivetiie toampd thereonnarm thetegore the qmmiBningnts gamplot pektrate infoethei ne of

formng up tot cat hode 30 1014, The EL el epent 1015 is. e of the pixel
el ect rodﬁgg%ggﬁeégg{la& Ryige eyenyif putsy "Eg%‘i%‘fm%ﬁ& %}[ehlgsggtgrgﬁgeq B14° 1t is
effectivey ' ivat | LlEn, . I ver the
L devi o pByBledlteste BRREPlORL bidhsphinichuit HFmBRNAT shPo bR cEhPhYtiEC

i ncl udi nef afie @ligBNUevse pehdtaits intdi the CASplAY TdE{_/i@@;thﬁ)'th G0 BaP befiien Stk i con
oxynitride (SIiON); silicon 5 nitride oxide (SIiNO; alumnumnitride (AN);
al um numingilayer riilbes EAltd)gther GilmsuniThéreforeleitoisi dessibdd NO) preveittavariong nor e
ni tro%en content than oxygen content: alum num oxjde; dianmgnd |ike carbon

(DLC) 20 2 JEISPBFORS 1S HRTOfSyFE @ygen lc. Sohoas-eantampingtinn of the dntgHemekhe| on
filmmay o) ne .single-lLayer. pnsul ating filin or_a, l,amnated

| ayer of dﬁé@e&ﬁ%ﬂ Pé‘ﬁ‘ﬁ%tlﬁ # Irz)gné&e f’%&r‘ﬁ c_él ¢ *e %CS_C 3sdél,r k P (*_(%1 ﬁdnshfrav_ “ble in
cover age therety RARHARL YhdRBdbifisy S he RRPHVARAQD T hditidd, o SInPEdRERANE O use
a carbon film particularly a DLC film "Since the DLC filmcan be forned in
a t enper dhaidisplag rigeico fand therproveaive dilmeara tsima tdneowsdy fdrnted tor udigg s shthan | 00C,
the DLC filmcan be easily forned above the EL |ayer 1013 having | ow heat
resi st and@aterigloans] benge; thehepdiapility gh the diselaygdevigectet be snamufagtmedifen bs can

' | di.zat i f t EL .| 1013. , tly, bl f

o s ofter BB plbob etpasin ey e of SFowi ng seal i g Stop can be
datt ot Of ¢ sl ng seal | !

avoi ded. " ACCor gt AanATARY baHnea!ch ohbBr A ks bEALA\cIR G [ no

material 1017 is app on t protective so as to t he

depr essi ¢hia cofdetiat €ilimslued thin iRGladRE AlRYS , A hetedthipedduimneg fleRNgERg) the
substrate 300 and the covering material 1021. 20 In this enbodi nent, the

pr ot ect i weadeiof gnd o1 Mmosmkindhef slementyselacted fradethe fordupecopsistingrett AY, iThIMohr ough

t he sarre.vg’trfglrg‘i .The terjal for a se,ial ing material 1017 js not_particularly
limted, Hemawht smplowed-o r Mpnwhile, ag fou,the thin dasylatige fiims; & Hlmmadep) e

| i ght ,cur LN, bt i 0l resi.n.. of .thernmal curabl.e resin.
e nieS SRR draab ity by SR fohO8lifn Bdd By YIS MEoRE (g
material 1017. Further, the covering material 1021 is made of a gl ass
substrate, a quartz substrate, a plastigg4substrate (including a plastic
film, or a flexible substrate with carbon filns (nore preferably, a DLC
filin or a CNfiln) formed on each surface thereof. Alum numfilins (such
as AION, AIN, and AlI0), SIiN, and the |Iike can be used as well as the carbon
films. -so Thus, a dual em ssion display device, which can emt light in an




direction and a downward direction, having a structure as shown in FIG 10
is conpleted. A region in which the edge portion of the insulating | ayer of
the display device is exposed in FIG 10 is covered with the protective
film21019 in FIG 15. In FIG 15, reference nuneral 1500 is a substrate,
reference nuneral 1550 is an interlayer 5 insulating film reference
nunmeral 1552 is an el ectrode, reference nuneral 1512 is an insulating film
r ef er enc eoxyniidelalikbihbmi trklePhliflimih @QYHIOHR, aluafiflR 6€ide WaRlcahludBhwni S an
EL layer, reference nuneral 1514 is a cathode, reference nuneral 1553 is an
EL el enerfxide girmaridelikencrebonuRG), 2168 sitridepilos (M), sdox4nd polyther mageal i ng
region, an oggni ng portion 1518 is forned at the side of the substrate
1500, and“t%&%opening to portion 1518 is covered with a protective film

1519. The substwat. €Ly 1 . hered W th each
other by a sealrflgh%glﬁsrrlé%ﬁ%rﬁg%ﬁ#P%%ﬁdg\eo%lg_} g‘%‘ﬁggéplr%gg%t% r %}10\7%‘#1‘5%86)? t he
openi Ngs raeriill SclefaPrBR ihd@Bnie mdttieald RHtH A difihdl BAE, sBcBn RAMEL, §flickht N the
sanme protective film 1519. wever, each opening and 'the edge portion of

- the i nsulaxynitigdd, apd rsiliven Hiidecoxide)chndi ghotatedditbrecot ngriphioesensitivef dleamic i S
respectively. According to the structure in FIG 15, intrusion of the
cont ani ndfRti8 mategalsy Euch & ipglyigide; raerylics ppalyamide, Pelyimiden amids; t Fesist,
prevente hanci. t he reliability.of e display devicg. It is
o fect i vora S eEB RS AR Bt olifaephar aahirited e oF Pt Y ke

passi vat iTh dilok#Apéi§ef 4dThE GddB f! dﬂslﬂb%ﬁfﬁ?-siigkzglcpéﬁs Elﬁglaﬁng il | On
apparatus having 20 a nulti-chanber system (or an in-line syste W t hout
exposuwe itduding azlirD«Sh bond . antl rinadgarositexanwibbdedf insdliveng mateahiop®iich ah he
steps of up to sealing with the covering material 1021 can be carried out
Wit hout OrSANG Fadigad su¢foasmethybigad iphemylris smstitrted feri hsiregeni banded ssilicongi on

I [ t l.ect rode. with. ' | ati filmt ,
o channoihed PRbPafof o RintptisPl: PBRHRoClN RO BG coh R BiEahr | er

ef fect cafoReliRiEiat :Qﬂ‘a%?%&ﬂh t@iap€M conductor device with high
reliability can be rgae Ized: 1n %\ﬁl}as erbodi ment, only a structure of a

pi xel portion aNude shatlaipluraltyCof Gpbnings mehbsvforntdd\WaRE insak€iap ¢ibag tMact he
manuf acturing steps in this enbodi ment, logic circuits such as a signal

di vi sii6n péyrakty af opgnipgnmaybecrartty or emirelyeosencd withnibk ipiotectiveilth andsthe
y-correctign clLrcui an be alsp fornpd_on the same .insul ator, Furthernore,
a menory sgafing fn. ﬁﬁ“@%ﬁ?ﬁb&ﬁ%}g 108, iy OISR e PRIFIGR dnsiderhit display

enbodi menfeyickhe opening 1018 is formed in the insulating |ayer including
the organic resin material and the surface thereof is covered with the
protective fil mIfHduZh theh&Jeain@ris folntd dosUbabhiaet Wit he LR sdbeEALEH id pat h
for the s contamnants is isolated, which prevents the contam nants from
penet r at ifg- ilmfche piésentl eyb@limpeinmode, rthe seudasecofifhe rppeteheinventiecisine il m
1019 is g%gi_e of %ﬁconducti ve fil m11 it i.s.necessary to design a portion to
be covlr HiGd; 9 theestpicBirect That if.; the, ipgnlafingalilm copfainipg a8 qrianie avageriala shor t
circuit iynsi i spl Vi ga. sho in HG when,.t he i nsyl ating
| ayer is hlﬁgfg %t]{e"%?(f)sgb @Egﬁ%’re % %?ﬁ/eelﬁ?sei T ié\\fmf%veﬁedl "?frtrll ﬁjaet%ra%gwel@f%raggf or to
cover i ng atdipreRfiBNidag %o the Trmeitlof Wt (A oftnfinBP bt Blled VithANE @@ng thaterddfr t her

i nproved as conpared with the case of using the protective fifmwth a

si ngl e | ayes to Aca dhel bpening) antl ehqefeserthe bpordmg ey, bet foempdiuhtifl the openiag ur e,
which is the insulating |ayer containing the organic resin material of the
di spl ay deArhestojafilgnhaving denspstrycturssuch as 3 silien pidsifle t o prevent noisture
and oxygen exi outside of the display_Js device.frompengtrating into a
di spl &y el erren?[eraﬁglitha'é’ 00T BV%%ngMi%yt%fqrﬁ?a}aéﬁ ﬁﬁt Pfqt?ﬁqwgtvi ng a
hygr 0SCORi% 4 9RR aCsddBhF prdtborRRKilkd 85 dsKpicllte fneE%.e?a ikt B4R only one
deteriorations caused by noisture and oxygen such as™ contam Nallon 6f the
i nterior pedtedtive filnk PlIBYFIGES] & ubstiatee0) MidBin ppdsthg! di®stedte Gl 'dr€ bonded to
characteristics, a dark spot, and shrinkage can be prevented, thereby
enhanci nga¢hethee Withba [sealingomatetiel 33,spidagn deulatieg layer22 anldhe substrasiince a

filmmade of e same materjal as the filmconstituting the display device
i s used é%’?zltﬁie%ﬁr ¢ dERtEciEver filmy ﬁ‘granéo}ﬁer ilﬁg)f@%etooﬂéﬁ?qﬁg%‘}macﬁugpma%edevi ce

the stopanofies @ e MFaudRTHOLD G it WA Qe CRIF IR Aol ity

devi ce manufactured according to Enbodi nent 1, which has a different
structure in a sealing region fromthat ysn Enbodi nent 1, will be described
wth reference to FIG 11. In FIG 11, reference nuneral 1100 denotes a
substrate, reference nuneral 1101 denotes an el ectrode, reference nuneral
1111 denotes a pixel electrode, reference 30 nuneral 1112 is an insul ating
film reference nuneral 1113 .denotes an EL | ayer, 34 ref erence nuneral
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35 | ayers, or by processing the covering material. The covering materi al
may be processed by nmechanically cutting the covering material in
accordance with the material of the covering material, or by dry etching or
wet etching to formthe projections. Wen the projections are formed by
using a filmat the side of the covering material, the 5 material for the
projections is not particularly limted, and the above-nentioned materials
used for i§ hecemad} RCbd dcdidrcl 'Biraﬂﬂa:iﬂ‘@c.' Nveieh WeSinshlatifg IHYr RIhERA witlh thi's
enbodi nent, the insulators 1120a, 1120b, and 1120c are nade of the

phot osendha twcelayenest [prateotivectiiniss thareflecpaiblockins the coataarinalts cahbe fatiet he
protective film 1117 is made of a silicon nitride fibre. 1o The depressions
1121a, 118pEvedaycompared withihecase af vsing ¢ sigelsriayer pratestivedilmo as to cont act

wi th the subst e in this enmbodi nent, Alternativel t hes ressi ons may
be fornmed unti Fﬁ{ﬂ%‘n’eryﬂlg‘o’r%g]& W%‘fe é’?dg%g@e‘ﬂ%%és ey IYTﬂB"‘HE‘em E%ﬁfay be
formedsi Rpadj id | j ] f | nd
nence, *t el SIERE!or B by WG ARERY 1e PRu@upe tim Qvelfly Hefuffocf

openi ngs thagoihie affevieddy thietunetenmbsssom Hieesurigelof pi®bpeting e Thd plotdetivdi S

embodi ment, the openings nmay al so be covered with a |amnated protective
filmin Amdhdpstayed it fherporidgreof thinnawfilmi thigknese tTFhe copmasaitopanmbbbered over

113" ar o PN o BeRaRy o O bl ebreSEa uETIRE . i clherehy Aubemeaithe
sandwi chedyiielERELHES bf he PrESREDveideN %ﬁ%&?\%ﬁ&%ﬁ%&%@%ﬁ?ﬁﬁ £0

bet ween the depressions and “proj ections. e anounts
of npist W@oIhriaxy gavoritsloebiah g 4fhthe piltediive fiMAbinfittdiPéPih Vpenifi ¢hn

contam nants hardly intrude into the interior of the display device since

t he cont ®&i etinined, hiheeebyoimproring| tmgadvahagepusi offeny gfatie gdresertoinybmtion.
depressi gns _and proj ecti.qns. anwhile, as illystrated in FIG 16, a
portion i eW%?r hﬁ)l‘snéw?ﬂ@tac BOPEHYM wet eteing onjafdly o foxm anQpepingrthemgan §j sp| ay
devi ce i R thi j [ ' it h rotectiye film
1 1. 1 o R RS FRel AaEIRER i mE LS b ob e SOBETHAE rer o
1601 is aitmdh AEutaid ifsSnfioBieSs GYHIE E@¥acs &limprévad. pi Xel el ectrode,
reference 1612 is an insulating film reference nuneral 1613 is an EL

| ayer 151 ef er ends sautosthadbot6 1he ilsplay davice dewhichftbe Gaoe ofuhedaplag@edce s an EL
el ement, ,and reference nuneral so | 630 is a passivation film_ In a sealing
regi on, dEPAEEY theseoptamingnts gue inthg doteroration argrblogksed pap be pbtainedsi de of
the substrate 1600 by openi ngs 1625a, 1625b, and 1625 ¢ and a protective
film 1618 for covering the openings. At the side of the covering material
1623, pr,(PEﬁgbmtmgQ] 1622b, and 1622c are fornmed by insulators 1620a,
1620b, and 1620c, and another protective film16l7 for covering the

i nsul at ors. Thénsthost emaltcelifmenitc Gtbdoawvi rije tgresede dneasioanssilknkkréingftezover i ng
materi al 1623 having the projections are adhered to each other by a sealing
menber? 10¢s5Tibed Hxmeis detpibwith sefergen lodhe agcompanying Hrawingsection. In this
enbodi nent, a i on. between t eni ngs. and the edge portion of .the

i nsul ating | ayfie:f(g‘i gpbso%g?peﬁlevwvi ‘Fﬁa aﬁgﬂgéﬁglcﬁr Bﬂg\/@ &‘FIR‘E?SICBTPVS\W&?‘HMS.
However, A& i s 1 thei i -may be
covered with gg:i}]?) ?ied}gﬁttﬁgglsglg gtd ggtg ‘?%91? Ho%lg ,a q{‘%é“g&:'t“? gglff/ﬁ l%@é%%ﬁﬁéﬁr? o the
structur &Gn2F Gn BIf. 2,nhrpladatity of dpeRing®Mit avimentis dnni@uldiggiBy@ar ppr of
the display device can be further prevented, thereby enhancing the

reliabi| coBtaping dneorghnipresin gwbdrigh. Pecowicn of the inswdatpnedeyert22 eomgisedn, even
i f noi stgre and oxygen, penetrate thrqugh the sealing material and the

i nt er Py SFPESSIQRs 2 prpjsgiionsy  Lark ppening i coxgrrdowith @ protestipe &l 2o {he

at nosphekd i i .St ur shyt ..ou t rotective
i anpooliron MBS 23 SobpSnd 1oRHACRD Faihal il Sundl ot B A€

prot ect edompsised depfadbibns BRI PrdjQitRdns R tf ditdktibh oF tBPlsabstdRY b QiddUeThO

noi sture and oxygen can be prevented. When a plurality of protective filns
are | am oppasing substrdte 3¢ tand thosdubbirate RDrage adieradojor aohdeal) te eshalihaswitba st ur e
can be further inproved, thereby obtaining a display zo device w th higher
rel i abi | P¢aHng material 23 supk thas thegdapressions %? theecosrespandingepriojestionseeficanh i s

appl i the case, of .the EL djsplay device in this enbodi nent, the
struc?gréagFaeﬁgagggﬁﬁﬁgﬂséﬁbbwm8$ the present invention can al so be
applied to a liquid crystal display device. In the case of the |liquid
crystal display device, a display devicggin which a display portion is
formed zs of a liquid crystal as substitute for the EL el enent may be
manuf actured by utilizing the structure of the sealing region according to
the present invention. [Enbodinent 3] In Enbodi ment 3, an arrangenent of
wirings forned around the periphery of a so display device will be
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FIG 18 shows a cross sectional view taken along a like B-B' of the display
device in FIG 17. An electrode 62 connected to the FPCis fornmed on a
substrate 60, rs and the sealing material 63 is forned thereon. A film such
as an interlayer filmincluding an organic resin material underneath the

el ectrode, which is connected to the FPC, is renoved by etching and the

i ke in advance, and an insulating |ayer including the organic resin
material etc. iSindRotheexyinGerR 20 ddneridiigethe disislabing h&r ahdrtBe dppoiihe edges
of the display device, the insulating layer including the organic resin

mat eri al sabstiatrl&lnareet honded & aarhn pthat sychathat she enespectivey depsdonsedndr om t he
outside air, wwth the protective fil mnmade_ of the same material _.as_ the
anodes, sﬂﬁge‘ftﬁ@ssé’ﬁ €Oh FredpaFhed .Wl'ihne@eo@l‘ic’é p‘&‘ay“a@% deated oratWhed ¢ he

present igpyvent| . Reyi r er eof be, c . ver ed
wi th no s?fp)égce, ?%erl%a_ é‘o%?%c%]ﬁfﬂr?g?%?ﬁ?e{hsygﬁoctl’eg‘ﬁ?ﬁny?he\/\?{gﬁlle?%{g%%c 8to t he
ar r angemyyisjetiorks i@ b¥d the §8bstraiks O UNRESTRIYwhieA thiRY aRBufS of RidReEEaddt 0 the
ot her wiring such as the FPC at the outnost portion, and the kind,

pol ari t y,oxygeh imtnuile froaf thelsealimg ima@sialyainch ¢heambisturannd pxygendave b move

( Enbodi ment gﬂh Vari ous diqs{cgl ay devices (such as an actjive matrix display
devi ce, dhQugh adeng zigzagopath plong thedenressiony apd prajectioasthesehardlyureaetralted by
appl yi ng .t he..present i nt j.on. . That is e,.present invention can be
appl i ed tutét%véh%i g“ﬁ%‘“’éﬁ 8€¥ﬁ%rﬂliplaeyq§f%‘ﬁlﬁ%nt gisnfl vgﬁf'%{’]i tggcﬁfeﬁp G %c E%it?%s are

i ncor por gbg@nlifadld Tahade RATPERAS -thdBby fRbiAWCNY Cadii e RaFifg SHiER

el ectroni c equi pnent: ae vi deo carrerg?yﬁdilgi lgal ggﬂé?a; é&prg?e%t og; a head
mount ed delqblility. (I tigehBodimpnt €lodd [ty proteaticafild anddivgisihg are mydd efithea car
stereo; a personal conputer; a nobile information term nal (such as a

nobi | e céApgERateria thyepghthgsampsteps. and an el ectroni c book); and the Iike.
Exanpl es of the.el ectronic, equi pnent are illustrated in FIGS.. 12A 12F,
and 13 to. 13C T esmtes 0 68 HepERERhs A shmicttians hEned Pnghs St ey 3001,
an i mage dofpikinkbQhb HshipRe 302 and ki ' /b 004,
and the |1 E%H LIT"%e perﬁtislcgs‘?:ia_fg %%%rrpaﬂfaé?é @‘?B"?ﬁ‘égg?ggﬁﬁtz i;iq%agtnl?llngﬁyi ?q{:‘g‘ﬁ% et ed
by appl yilog folfit the @§eeNsions e thadbricepdddin gbrd iR Bynsdo kb 10AitdD@Ihe pleent 12B i's
- a video canera including a main body 3101, a display portion 3102, a voice
i nput Borembedigay 3nodsp andithieolepreapivshmey 3a@4each obwr wahilp 1B pwjections mage i 5
receivin ortion 3106, and the,like. The_video canera of . the present

| nvent i o4 CaSBIER o B g?fﬂ?%ﬂ% i b Ghimig theqozespaning. BioEans,
accordi nqe%pgcﬁ‘l;kﬁ present invention to the display portion 3102. FIG 12Cis
a mobile c_npute' including a main body 3201, a canmera section 3202, an

i mage recei Vi Nrhieoddpr&8iods ddd [bjceRGisafdrMdd oM tHehofrfdthg subdicB! @y Bertion
20 3205, and the like. The nobile conputer of the present invention is
conpl et edohyedapplpydaegsing ¢hedsidysirate, dewifdm haing det depreksioms endipngjectionshe
present invention to the display paortion 320S. FI.G 12D is a goggle type

di spl & PRy b legmed mn thepgpResEIRo Jubsirag: s dibaytily heving Boderressions mador ti on

or the

0% B S bR SUBPAARS i LTRGBS )
as the protective film.

The protective film 24 may be made of one kind or plural kinds of films

selected from thin conductive films and thin insulating films. As the thin conductive

25 films, a film made of one kind or plural kinds of elements selected from the group

ioonsisting of Al, Ti, Mo, W, and Si may be used. Meanwhile, as the thin insulating

films, a film made of one kind or plural kinds of materials selected from silicon nitride,

silicon oxide, silicon oxynitride, aluminum nitride, aluminum oxynitride, aluminum

nitride oxide, aluminum oxide, diamond like carbon (DLC), a carbon nitride film (CN),

30 siloxane polymer may be used.

17



maki ng the display portion 3302 curved. A lightweight and thin goggle type
display is realized. The goggle type display of the present invention is
conpl eted by applying the display device manufactured according to the
present invention to the display portion 3302. 30 FIG 12E is a pl ayer
using a recordi ng nediumrecording a program 39 (hereinafter, referred to
as a recording nediun) which includes a nmain body 3401, a display portion
3402, a speakeMhpdndulaithg340ed, may be aRNddion g M botiprddid on®BLIRdkd RIAdS \OFt Ches
3405, and the |ike. The player uses a DVD (digital versatile disc), a CD
(conpact eAteddls sedented frem|induganis magialeGucidasrilicondixide, sifinon simddy eilicemd f or
music 5 a rec'atign,,filn1?$pre iation, ganes, and Internet, The recording
medi um o "EW&“‘iﬁ’ &8¢ Hlicop afside fxide) and RILSERsItie APInPhAlPSENsHIvE AEIG devi ce
manuf act [ o, ent _i.Jvention .t o i Spl par.tion
3402. FI é@ﬁ%@ﬁ@é}&% gquaét%sl 'ﬁgla@éfd;e i ﬁﬂlhdipn%téyagn‘%‘%zi RE’@%‘H@% '© areﬂ%tspl ay
portiom ?o'éﬁi’ocgrélovﬁtéi%, fahd §86xade PSlynRPL bR 1adInFtkd I#&E‘@f tHa@4nd & liEage
receiving porfion (not ro shown), and the like. The digital canmera of the
present i nvent imEnibtedineey Mdded, byclaghingrig farned dnbpinale fibvw cosaimipuhact ur ed
according to the present invention to the display portion 3502. FIG 13Ais
a cel I ul Aregpioiesinmateiiali ndp addiiomtodbaly theapenings way be fymedir apiselating 3902, a
voice in ortion 3903..a display portion 3904, ..operation swtches 15
5606¢ an sy BAfH 88 drNtin, s B iheRiek i v e LG8 BiviR chieat a5

i nvent i ool I ; A L3Rk LGS oA 2
accordingm¥%3§ﬁgmﬁﬁgggﬁgx?ﬁggﬁf?ggm%gﬁFﬂSE%?nggs%%ogt|on %98%? %% 13B is
a por tuabltee hookated|ftint contimtingaky ihsutdtingi lageramaRicomprishy a 400ductide Sy

portions 4002 and 4003, a recording nmedi um 4004, operation sw tches 4005,
an zo antlBitfapresms invgpdon; isech lapdnateth flmrisiefesraddo s ot inshiatipg dayenat leasbent i on

is conpl et by appl yi t he di.spl ay. devi ce, manuf actured accordjing,to the
pr esent ilﬂagﬁt%%sﬁ %Yfﬁglﬂ?@ﬂﬁcﬁégﬁgﬁrlﬂc&%s RoSTEMY H5H: magsT ! 198 the 5
di spl ay i; ' j c1i-ng Sect i . i spl ay
portion ﬂ%%ﬁggg%e?’ha;mﬁl ?égagélﬁﬁﬁ%%ep a@ilbg%?‘ E%%%EXLS Fgﬁh&éﬁlﬁ a%)?larg%d by
using z5 a f| eqihblissubdtingtis v @onthih@iLy of@ald #kidnatetidll gRhitRicARker@Bds b i n
display. In addition, the display portion can be made curved. The display
of thdSpmetefur doptagrinands ik dsadated bytthel ptectivel filmin thecintriop of yheddisplap
manuf act ur ed according, tqQ the present inveption tqQ the_ display portion
4103. As ¥ rdpEle the gl labf%&lﬁéﬁwﬂ‘fgﬁd@tlbfcfwﬁ@h%}@g@ﬁﬁl fition is
extrenel j e i i c i 1 he
)brétgctWeqﬁm %e& lﬁﬁré?)rnn §rﬁ£%1efe@¥rlggﬁlé d%ht;@#%@g cgi%lt pglfét aﬁe %&Ot(])lai ment

el ectroni'c equi pnent 1n various 40 _ Iment
5, an exanetier of thd AGRaBHEaE BFEnSE ioRftr tc_}zl%@péiﬂt_ﬁiﬁb Ay titenbfftiny RRAUfHAGE U ed
according to Enbodinent 1 will be described with reference to"FIGS. 19A and
19B. | n HMEisplayld:Ajceraad exponedtotheemadsph@iDaidembiestiee subetygeh exist efitsklence
nuneral 1 Stg is an interlayer insulati ngl film reference nuneral 1952

¢ pig

denot &4 Sisplaygdevissopaitctiatcenin, ther display stgvige fbraugh 4he)igap bepyesar the de,
refer enc?n@ﬁ%rraﬁlnllsg %:r)’ tﬂg "Qh&S £l Therefore, it is possible to prevent various

deteriorations due to moisture, oxygen and the like such as contamination of the interior

of the display device, deterioration of the electric characteristics, dark spots, and
shrinkage, thereby improving the reliability of the display device. In addition, a film
25 constituting the display device and the protective film are simultaneously formed by
using the same material, and hence, the reliability of the display device to be

- manufactured can be further improved without increasing the number of steps.
The organic resin materials such as acrylic, polyamide, and polyimide may be
used for the insulating layer, and the materials for the insulating layer is not limited

'30 thereto.
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to EL layer, reference nunmerals 1914, 1923 denote cathodes, reference
nuneral 1915 denotes an EL el enent, reference nunmeral 1922 denotes a
passivation film and reference nuneral 1921 denotes a covering nmaterial.
In a sealing region, an opening 1918 is fornmed at the side of the substrate
1900, and the opening is covered with the protective film 1919. The
covering material 1921 and the substrate 1900 are bonded to 15 each other
with a seal i ng Avplugiitpdf dfhinghk aidyast forféd fnhBe iR6NRNNAY 158 add HeWpRetbye film
A display device as illustrated in FIG 19A is a one-sided em ssion type
and has anayt bapaxiyeor entitbiyctoviereghwithsthe proteetivei filnaand phaisehlitigr mateiign as

an arrow. In this case, .the pixel el ectrgde 1953 functions as

depi cted by ) 3
an anode ﬁﬁ(ﬁ’ﬁ@“&%‘&éy B¢ fomed af anst paptionn the intenionof Ake display fevigef | ect i ve

netal film a i Vi hi gh rk f i Q h | &t 1 num
(Pt), and gol d@ﬁ%’g@ lsﬂetrpsl%gl gr%rerrg%n%% _S%‘\%Se lf?‘recéjl{a%%tf"?% maj_tec@ésjs rsblgsst?ge e 7
anode. 5 SR GG SY6NHRGIr@enf éhbEdiRRYI MBdE) BOSuRE lor s iRt G REH0E! Ve,
the pi xel electrode may be forned as follows. The netal filns having higher

wor k f undimited thereteanmThat ég the imsnlating ¥flansontsiningt &l ofgahio matetialasavidguai num
filmand a tungsten filmsuch that platinumor gold is exposed at |east on
a top suMyEWECOPTHRIOPgHYaHy beocowered with Hierprowciive flm.fand the depsessioabidyewi th a
t hi cknes f. from 10 and .50 mm d.is de of a material, including an
el enont 1 s TR re ARt AR b Ay W TRE ofing Biftaf o i wstilgte, "R
Ag, Li, iBEs, 3d Alek@¥reOfhcldpRRMLS HEY RS A@ﬁﬂl Yt ' Cal ~
with | oweg?el\i/\oésk fungti orr?’i r?dgyr%de? tog}makg t he Ilmet aelrb%e:&%r?% uﬁyc%?% as a
cat hode. hbving ldense seructureisuch iay @ siticotl @itfidé flogt ypi cal ly, an ITOfilm that
serves as the cathode 1923 so is |am nated on the cathode 1914, and then
t he passi vati oManwhila,gms only eny pretectiefilmo ut also twa\pe morh protective filee as
illustrated jn .FIG.,19A is enql o b generated fr the EL el.enent is
et |ect odiiy T et deied Rn BT, dso G B sitstes L hcoReaTRGdos
1914 and ¢;94te 41akbEnd cab R bBEEREE JYTREAina 451 SAqG6 ?ns%lﬁﬁ&?q%f te,
reference nuneral 5 1852 denotes an el ectrdde, reference nunera 853
denot es a@2pinxehe sbeiedté ¢l gsoldt&f BY angrotartve fitdis 44 lahddegotiasoradt folprevaner
reference nuneral 1814 denotes a cathode, reference nuneral 1815 denotes an
EL el éfreshort ciaewit intbe intnhatediispRy 2ledisnowben thepasdatingt filonisf Gavaged awith a
reference nuneral. 1821 denoteg a cov rinﬁ;t terial. In the sealing, region,
t

an openi (gPqusise fimy 3, pRIHOR O heccoveted W the PRiEIvE Hlg 1soBrFessaRtite ke
openi Ng i3S.; i ctj S0 . j I rial
1821 and FHERERE, iRst e WREF A bsifihl 1cE 1 3nicld08 R the MR
1817 pr ovyistediveeimRethd bfe@ nﬂrmaadg@ thd BentRh ARGt daedd FlrfRer hfrovd@Bsal so
shows a di splay device of one-sided em ssion type, which emts light in a
downwar d camparet iwith the cakepif asing alppedayeapraectivefitiohi s enbodi nent, a r5
transparent conductive filmis fornmed and etched into a predeterm ned shape
so as 2o form Suphsreinchinet-suriges aigihs opghipghcavsradakith theaprolsaidvretilmesare or ¢ he

t ranspar . hve il a. ¢ und of Lndium oxide and tin,oxide, a
corrpound%(@)#m:%??glgﬁl(n&lafgki A{e,ﬁ%{lrr:} AN @“ox?‘ﬂga,oci f)hgg%gpggl}gsaﬁrﬁ ?qqrﬁnb%ﬁgeé'ﬁan be
used. Prgf@eaibYilmks R6v&id 8 SurktledhdrsofBe @_ﬁ@&e@bfﬁ{e%hlgﬁé b hé Bhdnfess

t hi cknesS of from 50 nmto 200 nm conprising A(;, 20 Ag, Li, Ca, or an

al | oy of onhiesmrficed dhelyydgetinfiilms s destiolyed inlthe ppaksi of aliin dlmfthickhd822 i s
fornmed on the cathode 1814. In the case of using the structure as depicted

in FI G 9B coptaghnanifesrapat kasutfigignthblogkeddesushideptaersd preteetifegfilm, sad pi xel

el ectrode 1853 and is emt t hrough the substrate 1,800 side. 25 According
ot e pris ARGt orfit of e pRroeRtAarenton 3 dseietl « MEctr ey B o
which is o i a L0 gani i e | kS shut
out . Thor EParer i o HRcEONRLANICARIIA e PRAMBVEIEES Brmelt® S1'st
out si de @lierédiecal $B! dbtaifled]i thereby GRpRSARE R lalGantalicBud Refesli PHRY pREG@AENT 1N
the interior of the display device through the insulating filmcontaining a
hygr oscopiventiogyanliecrefoteprit & peafictabladol patiormAweteichimgl ¢n asfilnt e form an

deterioratiaon of the display, device, can be prevented, thereby inproving the.
42 rel PRERIPE theream hihesing & phatpsensifiveanatetialisgeh thehungyenngss fo@adam thet v

eval ugt i i y_devi.ce nuf act ured according to the s present
veneh onbitie gt A RpAfi8a FE MILARMAISES ARG Bmeieda hit ¢ he

di spl ay device according to the present invention has an advant ageous
effect of bl ocking noisture frompenetrgping into the interior of the

di splay device so as to prevent various deteriorations such as decrease in
| um nance of an EL el enent. As described in Enbodi nent 3, the display
device is manufactured in such a io manner that wirings are formed in the
peri phery of a display panel. A sealing material is formed on the wrings

——— — o, o N o o - "




outer edge portion of the insulating layer 70 is also fornmed to cover the
W rings and 2o protective filnms 71b, 72b nmade of the sanme material as the
pi xel electrode, and a sealing material 73 is forned thereon. A TFT
substrate 75 and an opposing substrate 76 are bonded to each other with the
seating material 73. The wirings are made of Al, the pixel electrode is
made of 1TO, and the insulating |ayer is nmade of acrylic. The display panel
manuf act ured asd dek tisith abRE, the didphy a8Acd with liubitie; indRhidk tis frmpher e
with a tenperature of 65 C and a humdity of 95%for |, 000 hours, and then
a vol t ageofithe displayettvidads aauowed agd the coltaninhats drsphgyapausaletaroraions | i ght .
FIG 20B shows fjve observation photographs in which four photographs

i ndi cateaé%glﬁélfe HeOREIEY one phot ograph shows a central portion inside
of a pixel portion of the display panel manufactured according to the
present invention. The pixel portion as so shown in the photographs is

enl ar ggd mhbdHiRehf Cr oscope, wherein a plurality of pixels 43 emtting

| i ght respectively and constituting the pixel portion can be observed.

Em ssi on [Eaibodimesntdlich as decrease in | um nance and nonl uni nous portions
are not observed_in each pixel in any portions. It is further confirned

t hat det eri or atif &mhodiment 1-pn examplp of Wanefcisme s dspley devicd haying dvalsi on i s

not generat.ed. resul the s present j.nvention, provjdes

advant ag ecgll.}g&%l} ?A%‘&“I%‘“%iac‘b(f%@ﬁitﬂ 3“%‘1%%?'3 r“bvel}h?%lw grfeu{%ﬁgr h‘? §?§F§5€C‘d eMlce

whi ch ca kAt i .On; : f i 1 he

i spl ay oy Pssot v afigh, iislay paicl i v GRS ELGMLARORIGEO Tuleaft &

manuf aot wealdd dstweeh lthesubstateepd @scivering maleiial bod aelspldy MBdild Tohptising | ayer
80, wirings and wirings 8la, 81lb, 82a, io and 82b nade of a pixel electrode
are for mé&l@v@r_thﬁ iiésplayspangl preggdngricallysefersrto arotheadigitay deise.r afhe BE and an

opposi ng substrate are ered.to each other with a sealing materia
[ ib 86 ?dh d h oth ith ' ial 83

formed over e RMPIRGSs. 2 AlYFhs TIClRg oAl Of83BIG ofopng; Ihpta Bc8epfese of

t he conp i : el Siohl | t AN, Fl i e of the
reliabil ﬁ%@@'ﬁ?ﬁg&ﬁ & Shtgh{e eg’ﬁés‘%‘?a@g’%%’n%ﬁ ﬁgé’dé ﬁ%%&% %f‘ﬁa%?*i%e% FIG
21A, the Junsidbbadtgobtsint@ o Sigahis coniposLdl is%ldsﬁiﬁe@@ﬁt&il%ﬁt ailissiohngodi spl ay
panel manufactured as depicted in FIG 21A is stored under an atnosphere
Wit h alst gafyeniag o éheobase 50tea fdmasinglet didited stat® fadrescen@) ahd light emmisdionhen a
voltage is applied thereto so as to make the _display panel to emit_light.
FIG 21B @ﬁa\,@twlﬁg @b@@rwﬁi%ﬁeﬁw&&ﬂﬁ%r@wﬂ?fl \ﬁﬁitfb kehospharessapgedgr Bbhs

i ndi cate i. ahe 20 edge riio n e_phot ogr LRdi.gates..a central
portion i@l@l&l ega&%lk%? e aIl!og’rgt ll’%’ﬁ % @Ee& 8’.9%“ g Ir}la]l‘{/eq%@ﬁ’e?ncg&ét ﬁgdfé%ﬁfglrl%‘tngve
exanpl e. pifterifli ¥Rk eRArFhiofihs Pk el REIRNKEAGT aRR % it BPlRbIatdWdd) a

m croscope, and a plurality of pixels emtting light individually and
const i t utdrivip ¢aebk epcitedistgger ti on can be observed in the photograph. In each
pi xel in the peripheral portion however ., nonl um nous portions or portions

in 25 3Rhi ch | u® digeieseng ua@gﬁ@a?s@ the daygeribpiate dommedrhotwesn FoROdS apd 2t he

| to.pixels in.the third th col t hough
Phe. i op iAot i 455 Hl, e iagf et Aoibed TR Cn PRI IENE drefo The
fact thatggebigiehn ,lr)fiyl& ?ﬂgﬂgeﬂ&ﬁﬁé W8Je? HQNRs 4 B NRyLDe @{%%j%&ﬁig 12389 aphe |ike

are deteriorate e penetTat’ion of noisture’through the 1"salating

| ayer 80 electmontihecting lyeerahoRowdnspmsing Iayehs as electron ttansiuonsyg ldyer,i dc.
confirmed that a display panel with higher reliability in 44  which
decr ease Bagicallysi the Fdeclomenteongirises e stmeturesinpwhichrineanode tayies ameliliflaser,ur ed

according to t resent inventjgn.. 45 @ WHAT IS CLAIMED IS 1. A display
devi C@%%ﬂﬂﬁ g‘ﬂﬁ%& %yg"uﬁ@t W&P%‘ftlagya}a‘?lmaﬁdfi I%@&’é’r‘?git@t at, s Fré'oelﬁﬁ"é‘?‘t t he
subst rat e; ' M, i t1 G-l ' il
SUDSL T 21 Sk LSARANET SRRV LRI PUSIld el Toldd
protectigyel, d satheddmger0Bict R R{SHIFARY laminated, or another structure in which an

anode layer, a hole injecting layer, an EL layer, an electron transporting layer, a cathode

layer, etc. are sequentially laminated.

30 As a base film 301, a silicon oxynitride film with a thickness of from 10 nm to

20




a second substrate provided over the interlayer insulating film and 1o a
sealing material for adhering the first and second substrates, fornmed over
the interlayer insulating film wherein the opening is forned at a

peri phery of the substrate. 2. The display device according to claim1,
wherein the interlayer insulating 15 filmconprises an organic resin
material. 3. The display device according to claiml1, the display device
further COOMink $M&feRatlly, FASmEID Ainl 80D AAFH foRM8d onhe skbbifie! S00CRavinlS iy at i ng
film 20 4. The display device according to claim1, wherein an outer edge
portion disuldted sunkioe,and ngilieypaitrids ozxolediledwith t1hhickeeesp nHfoemt 0 fio LAY or t he
sealing material. 5. The display device according to ¢claim4, wherein the
prot ect i V& fArefgiabbfersHYO prdo égﬂ By és amingied thegsopdry mlasga QVDni dnélinduct i ve

fili in i |.at | 25 fil 6 di spl devi di.
ol ai m o, <riafept TS Rhon otk Fb ot 1 B30 i Bhe PR SiPdren
sel ect od ohiifh wilh o Mheknlls 8P4061am e TorfP o GBLAY Ceis] CASREAREI N9 Lo

claim5, wherein the thin insulating film ohprises one or nore filns

sel ect ed stibstrutea3(¥), higtazn sibdtmatede gubitnpulBtrate] 4 idomsibstrae, oxietid shibdtrate, and a
carbon nitride film 8. The displ a¥l device according to claim2, wherein
t he or gar@ staimless sybsteate aachsofcwiiph haean tvelated spefaee oma swifagesherepemard from

lic, I ' | yi m.d d sili i d t ai ni | kyl . 9.
The di opitByrsti; PeaddBEy i Heseo BraioL » JHOPE TORAGE dYBEr S0 doipede s
| noor POr S48kl QoGS bRThS HEKOARERE!AES U LM WG GHRyBIARE St NG

of a persona cohputer, "a video canera, e conput ér, gle type

di spl ay, sau@hiythy b dicitédlas Che®ag fidmCahd W sihglRNene, filaGbra R@ihablie book.
10. A display device conprising: a first substrate, is a thin film
transi st shruétrensgingunercithan fwaleyers abthe base(insalating pfilma yay alsodgladopted il m

formed over th hin filmtransistor; an qpening forned .in the interlayer
insulating fil %“g%‘?qﬂ?‘ﬁ{ye& is\‘ig‘l?qnflﬁ?‘f’brfﬂgﬂ lg iR do?i’egﬁ?ld?as%l "g]é‘bonh%e
substr at | r i | S ' | i ng
ouDSt 2% SeRLAKIARS, AN Tnhl"Be! BHALL Y Rend IMIARLAC bR 2206 78 SR L9
interl ayf{ﬁrefdiﬂﬂ%&'&étﬁg()fdnh B 15NRLEbY atkhewaRediniflel (SptREHIRAIPEVDYWplab@aseal i ng
material. 11. The display device according to claim10, wherein the
i nt er l1ay €&VPnand the ilikg). z 5A dteniat dompthe semicandertoafiine is me ipartivalaglyi lahited,

however, the semiconductor film is preferably formed of silicon or a silicon germaniom

(SiGe) alloy.

In this embodiment, an amorphous silicon film is formed as the semiconductor

film to have a thickness of 54 nm by plasma CVD. In this embodiment, the

20 amorphous silicon film is crystallized by thermal crystallization and laser crystallization

with the use of a metal element for promoting crystallization. Alternatively, without

introducing the metal element into the amorphous silicon film, hydrogen included in the

amorphous silicon film may be released to lower hydrogen concentration to 1 x 10%

atoms/cm” or less by heating under a nitrogen atmospheré at a temperature of 500°C for

25 one hour Thereafter, the laser crystailization may be performed. The

dehydrogenation is performed because the amorphous silicon film is damaged by laser
irradiation when the film contains much hydrogen.

Nickel is used as the metal element, and is doped into the amorphous silicon

film by solution application. The method of doping the metal element into the

30 amorphous silicon film is not particularly limited on condition that the metal element
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12. The di splay device according to claim 10, the display device further
conprises a light-emtting elenent over the interlayer insulating film so
13. The display device according to claim 10, wherein an outer edge portion
of 47 the insulating layer is covered with the protective filmor the
sealing material. 14. The display device according to claim 13, wherein the
protective filmconprises one or nore filnms selected froma thin conductive

filmor aabfixist ionstit aluiface of bk liMsidcl the dherpHbsPbitivodieNince BECeLMiplg 40 claim
14, wherein the thin conductive filmconprises one or nore el enents

sel ect ed niathed Auch Tas spaitering, s0WDSI plasma JiFocchhiwgdiingudingdelasme &3d¥k di ng t o
claim 14, wherein the tnﬁl)ﬁil i nsu{ ating film corrari ses, one or nore filns

sel ect ed 2URHOP: pd pdpsihod forjagplying aimetal splt selgtiomear boemployedt AMANE and a

Cne o M ki diing TEdlad BPYRN SERBRPEA Bfkity herioBhEl, Sy 4057 7 0

the organic resin i [ Ses one of nore materi al s gérected from

acryli e, usétuy f¥icdGily RGLtidE cicer@Rfiof iof tEROMeAX elenaPNt &Y M 'GmB) &Y bxiBE OUP.
18. The display device according to claim 10, wherein the display device is
i ncor por dilad is mrefemblyelfentedbyc ullmvicdle §6Vectagdirfadiationhendproasp @ogensti ng
of a personal 2o conputer, a video canera, a nobile conmputer, a goggle type
di spl ay, 2mpipheisy thermal gxidatiopq feptmeng wigh |qzpae WHener hydepgsn pEﬂfQ’&gPe book.

19. A di A h.ce conpri si ng: pair. of substrates:...25 i nsul at.i ng
Faver conbiRne SRS CATRA, Tt kel ofactio BHEPYEeBRuNS e pitpiE

substr at @ anforsHobR saidBRASHA LR spYall ahioub @éréi_haﬁ P& dnite sdcfiRe di SPI ay
portion conprising a light-emtting elenent 1 ncluding an organic materi al ;
and a seaf thecanmaphousallicourfilmundi ng a peri phery of the display portion,
formed over so the insulating layer, 48 wherein the pair of substrates is
bonded to eachSubssapenily b henfetreptmbntniy prefoanddadt teperatires ofhfsopsyd0pGdey of

JRERGE T SRR RS RN S N S
g;gtn ieﬁ; i \aeglé)fo'tuiﬁ%@n&fagftié C%}@\;gggﬁ&ﬂgﬁ@ﬁﬁﬁgiayééb,f Yish ABLEAYNAFEn Metiie t NE
of nickel as the metal element, the metal-containing layer is introduced on the
15 amorphous silicon film, and heat treatment is performed thereto at a temperature of
550°C for four hours, thereby obtaining a first crystalline silicon film.

Next, the first crystalline silicon film is irradiated with laser beam to promote
crystallization, and therefore a second crystalline silicon film is obtained. Laser
crystallization is performed by irradiating laser beam to the semiconductor film. A

20 solid-state laser, a gas laser, or a metal laser of continuous oscillation is preferable io be
used for the laser crystallization. The solid-state laser includes: YAG laser, YVOq
laser, YLF laser, YAIQ; laser, glass laser, ruby laser, alexandrite laser, Ti:sapphire laser,
and the like of continuous oscillation. The gas laser includes: Ar laser, Kr laser, CO,
laser, and the like of continubus oscillation. The metal laser includes: helium cadmium

25 laser, copper vapor laser, and gold vapor laser of continuous wave oscillation. Note
that an excimer laser of continuous light emission can also be applied. The laser beam
may be converted to higher harmonics by a nonlinear optical device. A crystal used
for the nonlinear optical device such as. LBO, BBO, KDP, KTP, KB5, and CLBO is
superior in conversion efficiency. The conversion efficiency can be drastically

30 increased by introducing such nonlinear optical device into a laser resonator. A laser
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wherein an outer edge portion of the insulating |ayer in the second region
Is covered with the protective filmor the sealing nmaterial. to 20. The

di spl ay device according to claim 19, wherein the outer edge portion of the
insulating layer in the first region is covered with the protective filmor
the sealing material. 21. The display device according to claim19, wherein
the protective filmis conprises one or nore filnms selected froma thin
conduct i o titd higher hadmbhics id pidaBy doged WithNE Xb, Treaddi thblliky, ARMheR agcor di ng
to claim21l, wherein the thin conductive filmconprises one or nore

el ement s exeifesictoagcillatsriassr bearn, The typ¢ ofadloSint may R3appTopeiatily ptlegtedibyi ce
according, to claim?2l, wherein the thin insulating filin conprises one or
more fil HROSSATHOQRSERLE thpresert iInyeionni tride film a silicon nitride oxide

film and a capBep it HE Lihlcfhadfordim dRF pelioflk 3¥ . SPMLES L FGRAML 09 1 ©

claim 19, wherei organrc resin nate conprises-one or 1 _
mat eri gl 1ok e nfiésiineer YhérBinaRQ! ¥R AE to RO I“AI?) ARanudliehrSd Iuyc%fgm de

cont ai ni ng al kyl group. 25. The display device according to claim19,
wher ei n tphesedgropitlayr dputiecingiveitlBthei use @f semidoadudtot matniabascicprséntedibyi ce
selected fromthe group consisti n? of a personal 49 conButer, a video

canera, &ilpipigPEnFEWERIe; 2 PAlygsFkiiing sapeicendsistonymanafashag@ by caysnlbizing)

caner a, cellul.ar phone. .and a .portabl e bqook, 26. A_.display device

conpri si b _agmg)@élf _rseg*'c%’iﬁlﬂé}ﬂ éf‘fIB’_s e, fsg HE &gﬁf ieﬁﬁrgV’a%Fm@o #5i%y &n

or gani ¢ rge&k. : J=ToM . &y)ﬁ% . ;

portion fsgl?l?realgggé/hg?é W}%lcégiul atei@érfgerdl tgeg??ﬁlf {?3@5 I Sp g{}é’%@?%t?g%&g%%p@si ng a
| i ght -1emirtfieirad) teedsei8A8™)j andlthellikg an organic material; and lo a sealing

mat eri al surroundi gﬂ%‘sa'peri phery of the display portion, fornmed over the
i nsul ating | aydme rif | somicpaductast whighs compasesi an Holstmetliste stauchitet her

A e e e
L

forned im cotatiie védithn tHaeing| urhokttidngd oii@dr S5AE OREh Aaklichr dik©aidnonsaand t he
protective film and wherein an outer edge portion of the insulating |ayer
i n t helss geysiallinersigim insa 2age 0f &ogd0.&inmh ta B npr canclee phservedlinn mart efhbeseal i ng

material. 27. The displ ay _device accor.di to ¢l aim26, wherein the outer
cdge. por TFGHA oG b SGIERNEPOE cerlicoreREior Slst. 1 Ut ithn G55° Ul eltew t
the prot %Qﬁﬁ-yﬁo;ﬂﬂom UmiddGdS&H HM contains silicon as its principal constituent, the

Raman spectrum is shifted to a lower wavenumber side than 520 cm™. The diffraction

peak of (111) and (220), which is believed to be originated in a crystalline silicon lattice,
20 is observed in the semi-amorphous semiconductor film by X-ray diffraction. Further,
the semi-amorphous semiconductor film is added with at least 1 atom% of hydrogen or
halogen as a naturalizing agenf for dangling bonds. The SAS is formed by glow
discharge decomposition with silicide gas (by plasma CVD). As for the silicide gas, in
addition to SiH4, Si;Hg, SiH,Cl, SiHCls, SiCly, SiFs, and the like can be used.
25 Furthermore, GeF; may be mixed in the above-mentioned gases for the silicide gas.
The silicide gas may also be diluted in one or more rare gas elements selected from the
group Consisting of H», a mixture of H; and He, Ar, K1, and Ne. The dilution ratio is in
the range of 1:2 to 1:1,000. The pressure is approximately in the range of from 0.1 Pa
to 133 Pa. The power supply frequency is in a range of from 1 MHz to 120 MHz,
30 preferably 13 MHz to 60 MHz. The substrate heating temperature may be at most at
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material. 25 28. The display device according to claim26, wherein the
protective filmconprises one or nore filnms selected froma thin conductive
filmor athininsulating film so 29. The display device according to
claim 28, wherein the thin conductive film50 conprises one or nore

el enents selected fromAl, Ti, M, W and Si. 30. The display device
according to claim28, wherein the thin insulating filin conprises one or

nmore fil BO0¥RI eds 6t the dmparityi dléraan i iatfilin] @espedtive cdnBédtiations of infjuditicoxi de 5
film and a carbon nitride film 31. The display device according to claim
26, wher &f atmospherigennisttucntsisnchastaxygen, nitoogsn; efccurtmmeare praferablyset terli al s

sel ected fspom.acrylic, polyam de, polyimde, and silicon | de, cont ai ni ng
al kyl gr 3bp0?cnf oOfsge.SS;fﬂéPaB‘i‘%‘&"’a&cd’égg@%c%%ﬁﬂoﬁds ¢ teli?‘ rﬁ%igécn% vRTES n t he

di Pl 8y Gkt GRelefblfIPLPRTOET diNek® NbELRE! L WRiholRY LERicRLESHCHRf T om t he

group consi sting of’’a personal conputer, anera, a nobile conputer,

a goggke Haying afli SRdrplouststiichire suchPastardhatpheadBilidon Serafinidth MmpPhengs and a
portabl e book. 15 33. A display device conprising: first and second

subst r at @morphous adighn canhilel flyamnacaspbé smplpyedh or ganic resin nateri al
formed over the_first substrate; I%§il;)?§r,tion formed over the

4] di sp
i nsul ating | ayeit Gyl %B‘T%(’qu&aﬂﬂbgﬁ%ﬂ iy pattegmed &ia PAUSFIBE enent

i ncl udin ' arigl . | i ial ing a

per i pher yreato<Fh B9k Bl Aok Rhy 856 8 SERHRo AN e 4 B58rer © wherein
the first and @PNEh MRS KA keRiBRGRON U8t 80836308, hafindé tdndudes 98
sealing material, wherein the periphery of the display portion conprises a
first 1wegmpurityrederaerge Gmmon oeplicsphoratg medynbd dwpeid s vbdtol mghtealydd vakd of he
second sugstrate in the first region has a plurality of depressions and
proj ecti ,~-and the plurality of depressions and projections 30 of the

Insulating | ay%ﬁb&r(ﬁelﬁpy\,/grggg il\{\éutlaqm% f%0§®c éoiv\él(ramé lﬂe@em?c%nductor layers 305
to 308 is formed. The gate insulating film 309 is formed of an insulating film
including silicon to have a thickness of from 40 nm to 150 nm by plasma CVD or

15 sputtering. In this embodiment, a silicon oxynitride‘film is formed to have a thickness

of 115 nm by plasma CVD. The material for the gate insulating film is not limited to

the silicon oxynitride film, and other insulating films with a single layer structure or a
laminated structure may be used.

A first conductive film with a film thickness of from 20 nm to 100 nm and a

20 second conductive film with a film thickness of from 100 nm to 400 nm are formed and

laminated over the gate insulating film. The first and the second conductive films may

be made of an element selected from Ta, W, Ti, Mo, Al, and Cu, or an alloy material or

a compound material having the foregoing element as a main component. A

semiconductor film represented by a polycrystalline silicon film that is doped with an

25 impurity element such as phosphorus or an AgPdCu alloy may be used as the first and

the second conductive films. The conductive films are not limited to a two-layer

structure, and, for example, a three-layer structure in which a 50-nm-thick tungsten film,

a 500-nm-thick alloy (Al-Si) film of aluminum and silicon, and a 30-nm-thick titanium

" nitride film are sequentially laminated may be applied. In the case of the three-layer

30 structure, tungsten nitride may be used as substitute for tungsten of the first conductive
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wherein in the first region, the sealing material is fornmed in contact with
the plurality of depressions and projections covered with the protective
filmand the plurality of depressions and projections of the second
substrate, and wherein an outer edge portion of the insulating |layer in the
second region is 5 covered with the protective filmor the sealing
material. 34. The display device according to claim 33, wherein the outer

edge por tfilon aafallbpAl-THUfi bH Glubiyeh aind titdiBuhi hSf bé BEOR JubstiAieeiopdn W t h
the protective filmor the sealing material. io 35. The display device

accor di nglloy (81-8i)rfilgBof alhmiminn andsiliperooethe isvepnidi donduntivg filmeer o fitanéirm nor e
filnms sel f%cted from thigﬁconductive filmor g thininpsulating film rs

36. The di&pMay bgetsed @s subyftetefgr aditanigmpitade fthm of arthird copdugiivedilBlct i ve

filmco ' 3 I d, from.Al . ,Ti,. , nd Si.
37. The GISRrag &}?iaégglétg%cr% FIE, BsgPeipbia ﬁ%é‘%‘éiefr?b?ﬁ%"%i %*\%ﬁg‘tﬁlaﬂ ng
film compiidfeFilen®1006f IPhM ihthitknci§ 2R Qndst iR 311 bEITO fin fui tHRkhdsM
silicon nitride oxide 20 filin, and a carbon nitride film 38. The display
devi ce aceosajuenfidly lahmiated3@er thh gaeiinsul ftingdilged(9qFIGBA). nat eri al conpri ses
one or nore materials selected fromacrylic, polyamde, polyimde, and

silicon oxide &btat mask campyisinga tsist 36 fymedThie phptalithagrapley;iasd aéicsr di ng

to claimg33. erein the.display devic s.incorporated.intg an.electronic
devi ce seelgcg%lfg\é@eaftlr“ %éﬁsﬁ% to?SW% F‘gfﬁﬁ{jo%efa"él %@F@@na&hﬁ (FPBAUCHYE i oo
canera, PR theC QEBHA ondiivOIhe isp i y Lt be
canera, a cellular phone, nan(ttl1 a portc;g%lgg egdggg.lﬁt}?éoa gsgieﬁﬁ%gm&acﬁﬂg% 23 devi ce
conpr i1 ngprdprintly adihstieg ostchifg bainditions ; ?s&fh i 43S blle&tiic N gndray edppiedoi i ng an
organic resin material, forned over the first substrate; s a display

portion fegHrbapeselectiads, Flistmicamicray 1nwjied to enecleliioge ap povbsiraie idmpnisi ng a
O o L S BRI R 20 TR 2P GER ¢
e o el e o SR RO
di spl ay RCL, $ICLS ATl bid shedlilfd; aSlludrk@itRBed s @pified by CFs, SFs, NFsand the
| 15 like; or O can be appropriately used.
A first-shape conductive layer (a first conductive layer and a second conductive
layer) comprising the first conductive layer and the second conductive layer is formed
by the first etching treatment,.
Subsequently, a second etching treatment is performed without removing a
20 mask made of resist. Here, a W film is etched seclectively. Then, the second
conductive layers 322b to 326b are formed by the second etching treatment. On the
- other hand, the first conductive layers 322a to 326a are hardly etched, and second-shape
conductive layers 322 to 326 are formed (FIG. 8B).
An impurity element imparting n-type conductivity is added to the
25 semiconductor layer in low concentration by performing a first doping treatment
without removing the mask made of the resist. The doping treatment may be
performed by ion doping or ion implantation. An element belonging to Group 15 in
the periodic table, typically phosphorus (P) or arsenic (As) is used for the impurity
element imparting n-type conductivity, and phosphorus (P) is used here. In this case,

30 the second-shape conductive layers 322 to 326 serve as masks for preventing the
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second region, wherein the insulating |ayer and the second substrate
conprises a plurality of depressions and projections covered with a
protective film rs wherein the sealing naterial in the first regionis
formed in contact with the insulating layer, the plurality of depressions
and projections of the second substrate, and the protective film and
wherein an outer edge portion of the insulating |layer in the second region
i s cover ampwiityh dififieidl Ginpakinge iyp® ebndueaviPakiony HBAET H?ﬂed 4Rio? Jhe The

di spl ay device according to claim40, wherein the outer edge portion of the
i nsul at i sgmiicapductdpmlayéreaid ams impiely ocgios iscioveed ih avs¢lhaligrang nonheat | Thefi | m or
the sealing materjal. 25 42, The_ display device according to claim 40,

wher ei n tREUBYFEEOD; iy dopsd with dheippuey %ﬁ‘wn@ AMBYHAS mriype CardusHYiBYin 2om a

t hi d ' il t hi nai | ati fil 43., The di spl devi
acl:grgio2é:%ﬁ%éngrgg?éﬁa&%?Bmg?g;’ﬂots%gol%?ﬁghﬂ ngt%slflpl 'iGn !sgpcg)r/rprie\sﬁageone

or norg el ementagcs ¢bR6{iRE the AANAnadd lof ! idi spl ay
devi ce according to cl ali %1 42, V\herae?]:r? g%?%r@?%ﬁﬁ?&??ﬁlgd?ﬁ?%%%gi ses

one or noewly fémeds ehd et fdoiid doping Sidatfiant i8igetfotified iat arhigherSiccélentingi t ri de
oxide fil and a carbon nitride film 5 45. The display device according
to cl ai mv@Hagshan dhefirshdopipg dishinantsi Fhensscend dopieg frpatimses isqreafoomedrby e

e T e SR o By
wherein tdgnd %@hﬁﬁoﬂﬁ% 6 tﬁéséuﬁg&{dﬁ?{oi‘tlaggr E@%Qr@ﬁhﬂh@%ﬁ;ﬁﬂ?%l&gc‘!ﬂt%
selected fromthe group consisting of a personal conputer, Vi aeo caner a,

a nobie thosgmiteiductor §0@8 belotwythe tapefddl pirtiorfofNtha ¥iest condelitivt IdjfercMG, A
cel lul ar phone, and a portable book. i5 47. A nethod of manufacturing a

di spl ay d@biceSubsonently mdhird slopinggtreatmientsisl parformetl sap er layearpacceleragingn
organic resin terial oyer a first substrate; formn opening in the

i nsul ati n@ tP%f'yg’laa?%lr‘%?‘?‘r‘PH %aplagd{eékﬂe?% 3@ t?ﬁée 5653}1321@911155@ tHthg a
di spl a | OR - ORI | S] i -em tiing. el. ' ' ani c
ot or 41 "o dp SO pnt 18P bR R Ao Sy g g

a peri phehy fabt cbRdW@Hse! Ry LWUOEH With GROtAHurly tdlehif BRAGRIIAY RfjPet he
Prot ecltsl \éﬁnfilllcltilv?t’y il? rzlidconcentratia::o11 range of from 1x10" atoms/cm® to 5x10™ atoms/cm?®,
and higher concentration impurity regions 334 and 337 are added with the impurity
clement imparting n-type conductivity in a concentration range of from 1x10"
atoms/cm® to 5x10°" atoms/cm’.
Of course, the lower concentration impurity region and the higher
20 concentration impurity regions can be formed by once doping treatment with a
combination of the second doping treatment and the third doping treatment by setting an
accelerating voltage appropriately.
Next, after removing the mask made of the resist, still another mask made of a
resist is newly formed, and a fourth doping treatment is carried out. According to the
25 fourth doping treatment, impurity regions 343, 344, 347, and 348 that are added with an
impurity element imparting a conductivity type opposite to the previously doped
conductivity type are formed in the semiconductor layers to be active layers of a
p-channel TFT. The impurity regions are formed in a self-aligning manner by using
the second-shape conductive layers 322 and 326 as masks for preventing the impurity

30 element from doping into the semiconductor layer and by adding an impurity element

26




bonding the first substrate to a second substrate wth the sealing
material, 25 wherein the periphery has a first region and a second region,
wherein the opening is forned in the insulating | ayer of the first region,
and wherein an outer edge portion of the insulating |layer in the second
region is covered with the protective filmor the sealing material. 30 48.
The met hod according to claim47, wherein the outer edge portion of the 54
i nsul at i rigphaipgrp-fype chmductivisy. riaghie Bmbsdiatene e inidrily tdpgorariaBes44, ve7f i | m or
the seali ng material. 49. The nethod according to claim47, wherein the
pr ot ect i \ABdf348nare Sapnedsby ion deping usingrdiboranariBAk).e cinettie forgmofitheHionrth
conductivg filin or a thin insulating film 50. The nethod according to
1 ai m 49 ORMEISAER e sHpRopBATdEYS OWIPW-WP%QQTEM@ gverpoMdthdhenent s -
sel ected of W | r.i claim
lﬂﬁs@{}%e etcﬁj[he redRt. ccagﬁ?ﬂo n%h(E: ?}g}o iR h ggt?gm%&ftg tﬁ+ #ﬂép&srﬂ

49, wherein in 1nsulatin rises o nore ’f ef ect ed
from assirkgioanarsidopedl®ithiphdsphdns! ihide@éteny dohb&ﬁraﬁﬁhggzs\khétmelﬂnd{(ﬁv&@f,bpn
nitride film 52. The nethod according to claim47, erein the organic
resi n nataayipgdblems domot agssssingecthe imponity egibes faicsios ab e cbawde region and ¥ i c,
pol yam de @EOI A m'ge, and silicon oxide containing al kyl group. 53. The
met hod aclEyRAP&EIgn 06 ad-ghamnal7 TFL A% carrping it thesdopine treatmentsise asde dayporat ed
into an | evi sel ected, f.romt he grou onsi.sti of .a,per sonal
20 conpufégg(?c%gf%{\}{)%eog agaﬁ@%ffy gf%ﬁtpglpggw '&‘p,e g""@b‘ﬁ%‘fl oy pomyileld oy a
pl ayer, aataﬁg&ﬁlatommﬁomgzcﬁpl | ul ar phone, and a portable book. 54. A

met hod of manufacturing a display device, conprising: formng an insulating

| ayer wonpri si dgcanling ¢aithec abevsideseritiedr steys, tweimpurfty rsgioRS asufidinedtie;
formng a plurali tc(\)/agOf depressions and projections in the insulating |ayer;
form ng £aphsnnpigendpstorilavier GGt B€)-pl ural ity of depressions and projections;

formng a displ ortion conprising.a light-emtting elenment, i.ncLudi ng an
organi ¢ mater| aﬁﬁ Sf)e&é?mbhgwi g |°£ﬂpﬁ§“’|g&b%€°§%s§’c§ IF’BPW(ﬂén‘ila%@éFliahﬁg _hﬁ'f‘eri al
sur r oundizag jafdlell BB G MksPatiol il Sﬁ‘hf‘})fnslﬁfhrtﬁlg?ﬁﬁﬁl 149 i2 Formefl OF ?ffsul%ﬁl the
plurality of depressions and projections . and the protective film and
bondi ng tfilm fchdingssilistn with at thichknése @@ ritbns UDO tni@te200 hin B plas@alGVIY or
material, wherein the periphery has a first region and a second region,
15 spuitering (FIG. 9A). Of course, the insulating film 349 is not limited to a silicon
' oxynitride film, and other insulating films including silicon and having a single layer
. structure or a laminated structure may be adopted. In this embodiment, a silicon
oxynitride film of 150 nm in thickness is formed by plasma CVD.
Moreover, a step of hydrogenating the semiconductor layers is performed by
20 heat treatment at temperatures of from 300°C to 550°C for 1 hour to 12 hours under a
nitrogen atmosphere. The step is preferably performed at temperatures of from 400°C
to 500°C. The step is a step for terminating dangling bonds of the semiconductor
layers due to hydrogen contained in the first insulating film 349. In this embodiment,
the heat treatment is performed at 410°C for one hour,
25 The insulating film 349 is formed of a material selected from silicon nitride,
silicon oxide, silicon oxynitride (SiON), silicon nitride oxide (SiNO), aluminum nitride
(AIN), aluminum oxynitride (AION), aluminum nitride oxide having more nitrogen
content than oxygen content (AINO), aluminum oxide, diamond like carbon (DLC), and
a carbon nitride (CN) film.

30 In the present invention, a silicon oxynitride (SiON) film denotes a film
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wherein the plurality of depressions and projections are fornmed in the 5

I nsulating |ayer of the first region, and wherein an outer edge portion of
the insulating layer in the second region is covered with the protective
filmor the sealing material. 55. The method according to claimb54, wherein
t he outer edge portion of the ro insulating layer in the first region is
covered with the protective filmor the sealing material. 56. The nethod

accor di ngohindhg@SiofTlom Biet@h% b3S JeravE ekyaea dfiffom §9 AWM %Bas 68AcmY%, Nor e
films selected froma thin conductive filmor a thin insulating film rs

57. The mitregsd of fiwor Hatem% do 20 atom%Bsandtydragen of front Bl mtapeFdadOiatem i | m
' e el ts, seL f A, Ti, WL Si,_ 58. Th
et hod adiGRaIG § SHEPRATHIGEoTHR &S BIO) Bt 0Tes 4 AR inalvdias B PRIOB Lot i seq
! t g LA o P el
oxi de. 11 iginde % SRR, 6&iechUF for 13 GBRD 1) 30 Fot, Ml bt B8R 2 11 0

54, wher idin%he 39S adEjdRog¥R o Fofd 15 K0RYS 853 ABMIRr nore material s
selected fromacrylic, polyamde, polyimde, and 2 silicon oxide containing
al kyl group. 6@n oiidve torettivate the dmpuliitygel¢ment) lsdatrtrbatment) drraedintidrhef thiengd ay

devi ce i§§$ncorporated into an el ectronic device selected fromthe group

consi st i nghbf ol iffadiationapt dassh beain, may\ho sarrisn@iita, Simuianepusly owitutthe | a
goggl e type. di sp | ayer., a _di.gital so canera cel | ul ar. phone, and a
o ab! e Bfuilon Caing BaRB Bl she Bl iy Binede P ihe BBy BLipRaRls
CONpri si-hgiwdeAthe Sl ﬁﬁul‘aﬁﬁ%‘hﬁﬁ bR tHeA¥fRlicon@Rbr 1311 Taft Be PARRA.C T ESIN
material over a first subsirate; 5 formng a plurality of depressions and
proj eabi ons i nAvhintérlaged fitm 3§0|coyanining au @rganie tdain mhitetial ist forméd depghessi ons
and projections with a protective film formng a display portion
conpri si ARpulating Fim_34%; + ¥isthe intertayer filom 85Qi i il commprisipgens kind of puplutsber t he
i nsul ating | aver: form a, seal .ng material surroundi.ng a periphery of the
i spl 2y B S mptrals Bk FREL Faifertit roayeiess Livel B vyt oRer BGed
subst f al Giile. HRGANJHRALE A'48q Wslifboh NGB! bRMCTEART | BhotoWASHISE N of e
periphery has a first region and a second region, eretn the plurality of
depr essi mosplaoscpsitiy€ Okanis nfateriald(dr Norgiiec iresnl Inddteiids) @GUEH ab obyimideded i n
the first region, is whereinin the first region, the sealing nmaterial is
f or medsi woiybing pelyamidenpelyimigde amide, rgsisss benapexshabiutams, amdisibxepepolyowes), cover ed
with the of raoia%gi%ét\és ll;jl,re!,rr%ta {desg aﬁcli Hhe llhcteycan be used. Further, a negative type
photosensitive organic material that becomes insoluble in etchant by photosensitive
light, and a positive type photosensitive organic material that becomes soluble in
ctchant by light, can be also used as the interlayer film. In this embodiment, the
20 interlayer film 350 is made of a positive photosensitive acrylic that is the photosensitive
organic resin material. A curved surface having a curvature radius (0.2 pm to 3.0 pm)
only in an upper edge portion of the interlayer film is preferably provided in the case of
using the positive photosensitive acrylic. Thereafter, a passivation film made of the
following materials may be formed on the interlayer film 350: silicon nitride; silicon
25 oxide; silicon oxynitride (SiON); silicon nitride oxide (SINO); aluminum nitride (AIN);
aluminum oxynitride (AION); aluminum nitride oxide having more nitrogen content
than oxygen content {(AINO); aluminum oxide; diamond like carbon (DLC); a carbon
nitride (CN) film; or siloxane potymer.
Subsequently, the interlayer film 350, the insulating film 349, and the gate

30  insulating film 309 are efched to form openings that are in contact with a source region
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of depressions and projections forned on the second substrate, and wherein
an outer edge portion of the insulating |ayer in the second region is
covered with the protective filmor the sealing material. 20 62. The net hod
according to claim61l, wherein the outer edge portion of the insulating

| ayer in the first region is covered with the protective filmor the
sealing material. 25 63. The nethod according to claim®6l, wherein the

pr ot ect i wed hidriin reGoRr | BEFIENS fofn W(%eﬁilﬂg&&hé elseRtifg filrh 340D and idgate
conductive filmor a thin insulating film 64. The nethod according to

cl ai m 63 jnspiadingifiimithay bé tichedbbyinewlyerrhing m oavmfies etching¢hointertayer lenent s
selected from Al , 65._ The net hod ac¢cording to

claim63°f éﬁg}gﬁhg;qgth%\bﬁ F‘?fg}ill%%aegglé}g: ?15834% tﬁ%ﬁ‘@éhpr?’é“é‘s agpdalobilng gy formed g

sel ected [ Ld Lt | I} Ltehde coxide.f] | and a
carbon nia{lgri ?{%@? ?“} !rir% ﬁ)‘éﬁ'&g@ 2 S?k%g rfr’gtch%e grc;iﬁljgirn [ gég}m{a 85%?,&!?1%62&1?%\}\1}#& @PF\ t he
organi ¢ GREWA) FoH @EdtAtalGOLIMNE&ERS QNEach! infRkify PG, I BdRcERIECIRRE MERAM
acrylic, polyanm de, polyimde, and silicon oxide containing al kyl group.
67. The finhody beapadti ofja filmcéemiprishily ambieneinh of hmndhwpl (AY), ditatica (T$), r o

I ncorporated into an el ectronic device sel ected fromthe group consisting
of a per S¥Hxrdeapmp(Ma) tungsiangEW).camsitison £5he po alleynfilmepomprisivg) ghese t ype
di spl ay, | ayer. .digital canera, a cellular pho and a portabl e book.
6. A meCRBFSY it iBisaurtadingt, HeE fukipating o Qaniinl Sine oot Akt g an
i nsul ati rago* Ph/a Qﬂéﬁiﬁﬁlsﬁm_(@ﬂspmg't% HEI0D MRBSH /160 Sim 3n fthicRiess
substrate; Tormng a plurality of déepressions and projections on the

| nsul abvi mespketirety, thovarcagletthadepdudraln élyctedded3ir aristaghsvising (potoghdei) ons on
the insulating |layer with a protective film 20 form ng a display portion
conpr i si Ak rmed hy patigraing agd eickingrihe laminated A info 8dgeirAdshapa-eri al over the

UL ot | 58 e e B B Al B 50948 AR R
to a Sec%ﬂne%ﬂﬁgw Ak SuMdelal 300Fis 3 orérc#qu a'Ted1 r@%ion.%‘a."ﬂs?ﬁ%&'i% ﬁlnPiM;??L' ty of

depressi ons and projections are on tle Secon strate, and the
pl ural it foateddgpaessicone B hpefilg 180 NThe préteétiwefinnmd0s9batraé eonse cover ed

with a protective film wherein the periphery has a first region and a
secondsr glficgpde or drain electrode 352 are made of the same material through the same
processing step.

Subsequently, a pixel electrode 353 is formed. In this embodiment, a
transparent conductive film is formed and etched into a predetermined shape to form the
pixel electrode 353 (FIG. 8B).

20 As for the transparent conductive film, for example, a compound of indium
oxide_ and tin oxide, a compound of indium oxide and zinc oxide, zinc oxide, tin oxide,
or indium oxide can be used. A transparent conductive film doped with gallium may
also be used. The pixel electrode 353 may be formed on a flat interlayer insulating
film prior to the formation of the above-mentioned wirings. 1t is effective to planarize

25 astep due to a TFT by using a planarizing film comprising resin. Since an EL layer to
be formed later is very thin, the step may cause a defect in light emission.
Consequently, the step is preferably leveled before forming the pixel electrode so as to
form the EL layer on a surface as smooth as possible.

According to the above-described steps, an active matrix substrate comprising

30 a TFT is completed. In this embodiment, the active matrix substrate comprises a
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wherein the plurality of depressions and projections on the insulating

| ayer is so provided in the first region, 58 wherein in the first region,
the sealing material is in contact with the protective filns covering the
plurality of depressions and projections on the insulating |ayer and the
second substrate, and wherein an outer edge portion of the insulating |ayer
in the second region is s covered with the protective ~rlmor the sealing

mat eri al .dofile diie somtfed iroekichli h® thanttbifomtion Wagiogk nart eroed ¢ thelge
portion of the insulating layer in the first region is covered with the
pr ot ect i wechanneh BFT tafethg epikeintpginm e Hustherniaye,7the &itye matizdsubstatedinry t o

claim 68, wherein.the protective filmco s one or .nore fil sel ect ed
from a tﬁpwpeaaa&&alwsgtﬁﬁtwwe aYipg fng RHInS] FTEARPR AFEiTR of ?H@pﬁi&%d

accordin 55'! F fﬁﬁl] one or
nore el e%etrhﬁts se g%ofc}fm;m f{){?ﬁat}o%of%g&?@ %itg&?g%é %rc hod cordi ng
to cl akmchBuit p@moﬁldanipbmst ehslﬁgler%%w @hichfe iﬂ {Hlsﬂe;ﬁ%mmeﬁteawom flaymave films
selected froma silicon nitri I'm a silicon nitride oxide film and a
car bon nlatdoubbgatdsﬁnucm @ trifiegate stradureccor di ng to clai m 68, wherein the
organic resin gfotélim: conprises one or npre materials selected from

acrylic, polya lﬁﬁélt‘}ﬁr‘ﬁ'@éﬂdfé’ﬁ&laél}‘faic@@ﬁg@md%ﬁ?% injthi§ embW!mf‘Qﬁsoup .zs

T4 o TR RS Sl R el R BEP S PP BB SR B ot g
of a per §RRBlse5ONBEEEd tﬁac)/'(ﬁeé’ dudlBAd tyﬁe th Efwgoéﬁ%'teferctm@esgg’irgltﬂis@dt ype

di splay, a player, a digital canera, a cellulaf phone, and a p bl e book.
30 59 10 A3oaBandAeRiv AcRannéBMginuw il dinfeXpoiihgrexgatédinsuladng Akn tiEYebdd@eeAl3<. A;

3Y. AX3Y. A; 3Y. A; 3Y. A 3Y, AX3Y. A3Y. A, u. AXY. AX3Y. A; Y. AXY. AX3Y. A; u. Au. AXY. A
u. AXu. A; u. Au. AA Agbowm(lmEI@XQO,Am ‘insulator 1012 is formed after forming the plxel

{ 63 IYg Q]Xl}lq @§F 5%{\2%] c QTI& aﬁngé]a‘g’é]lg i?l g1 c‘%ﬁ @5?8@%@ &’]ah%ﬂ%l?(’ﬁ %aRi_“éld'z]]aE%ﬁ bl (95] c a] cal
ca] ca] calgdrgalcRbndlimtheRlingailon wilk a thickness of from 100 nm to 400 nm.

Since the insulator 1012 is an insulating film, electrostatic discharge damage to
15 a device in deposition needs attention. In this embodiment, the resistivity is reduced
by adding a carbon particle or a metal particle into an insulating film to be a material of
the insulator 1012, thereby suppressing generation of static electricity. At this time,
the amount of a carbon particle or a metal i)article to be added may be adjusted such that
the resistivity becomes from 1x10° Qm to 1x10" Qm (preferably from 1x10° Qm to
20 1x10" Qm).

An EL layer 1013 is formed on the pixel electrode 353. Only one pixel is
shown in FIG. 10; however, in this embodiment, EL layers corresponding to respective
colors of R (red), G (green), and B (blue) are formed separately. In this embodiment, a
low molecular weight organic light-emitting material is formed by vapor deposition.

25 Specifically, the EL layer has a laminated structure having a copper phthalocyanine
(CuPc} film provided with a thickness of 20 nm as the hole injecting layer and a
tris-8-quinolinolato aluminum complex (Alqs) film provided thereupon with a thickness
of 70 nm as the EL layer. Colors of light emission can be controlled by adding
fluorescent dye such as quinacridone, perylene, or DCM 1 o Algs.

30 However, the foregoing example is one example of the organic light-emitting
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30 1014. The EL element 1015 is made of the pixel electrode (anode) 353, the EL layer
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5 nitride oxide (SiNO); aluminum nitride (AIN); aluminum oxynitride (AION); aluminum
nitride oxide (AINO) containing more nitrogen content than oxygen content; aluminum
oxide; diamond like carbon (DLC); a carbon nitride film (CN); or siloxane polymer.
The passivation film may be formed by the single-layer insulating film or a laminated
léyer of these insulating films.

10 In such the case, a film favorable in coverage is preferably used as the
passivation film. It is effective to use a carbon film, particularly a DLC film. Since
the DLC film can be formed in a temperature range of from room temperature to equal
to or less than 100°C, the DLC film can be easily formed above the EL layer 1013
having low heat resistance. The DLC film has a high blocking effect to oxygen and

15 can suppress oxidization of the EL layer 1013. Consequently, a problem of oxidation
of the EL layer 1013 during the following sealing step can be avoided.

According to the embodiment, in the sealing region, the sealing material 1017
is applied on the protective film 1019 so as to fill the depressions generated due to the
openings, thereby adhering (bonding) the substrate 300 and the covering material 1021.

20 In this embodiment, the protective film 1019 and the wirings are made of the same

 material through the same step.

The material for a sealing material 1017 is not particularly limited, and the
sealing material is preferably made of typical visible light curable resin, ultraviolet
curable resin, or thermal curable resin. In this embodiment, thermal curable epoxy

25 resin is used for the sealing material 1017. Further, the covering material 1021 is made
of a glass substrate, a quartz substrate, a plastic substrate (including a plastic film), or a
flexible substrate with carbon films (more preferably, a DLC film or a CN film) fonﬁed
on each surface thereof. Aluminum films (such as AION, AIN, and AlO}, SiN, and the
like can be used as well as the carbon films.

30 Thus, a dual emission display device, which can emit light in an upward
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e#dgepudion)of #he dasulating layer of the display

i€k MinkOfilsh, reference numeral 1552 is an electrode, reference numeral 1512 is an
insulating film, reference numeral 1515 is a pixel electrode, reference numeral 1513 is
an EL layer, reference numeral 1514 is a cathode, reference numeral 1553 is an EL
element, and reference numeral 1530 is a passivation film. In a sealing region, an
opening portion 1518 is formed at the side of the substrate 1500, and the opening
portion 1518 is covered with a protective film 1519. The substrate 1500 and a cover
member 1521 are adhered with each other by a sealing member 1517. In FIG. 15 of
the present invention, the openings and the edge portion of the insulating layer are
covered with the same protective film 1519. However, each opening and the edge
portion of the insulating layer may be covered with different protective films,
respectively. According to the structure in FIG. 15, intrusion of the contaminants into
the interior of the display device can be further prevented, thereby enhancing the
reliability of the display device.

It is effective to continuously carry out the steps of up to forming the
passivation film after forming the insulator 1012 by using a deposition apparatus having
a multi-chamber system (or an in-line system) without exposure to the atmosphere. In
addition, with further development, the steps of up to sealing with the covering material
1021 can be carried out without exposure to the atmospheric air. |

By providing an impurity region overlapping a gate electrode with an
insulating film therebetween, an n-channel TFT resistive to deterioration resulting from
a hot-carrier effect can be formed. Consequentiy, a semiconductor device with high
reliability can be realized.

In this embodiment, only a structure of a pixel portion and a driving circuit is
shown. However, according to the manufacturing steps in this embodiment, logic
circuits such as a signal division circuit, a D/A converter, an operation amplifier, and a

y-correction circuit can be also formed on the same insulator, Furthermore, a memory
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#& () - ~SSSToUj B=embodiment, the opening 1018 is formed in the insulating layer
I 0 0 ‘() -! 0% SLH#10%r & ()-!1#10% r & 10 U 10
Bxggle J/df i &ﬂﬂg%%n#dig /grrggm ICSIEI)#%latg rai& .’:Igl?i the surface tgzzrcof is coverc& )w1th the
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U& ()-! CGHSHMMﬂ&n@)t- | (06 MicOedse)&here thsf prodttkieYfibng 0 mﬁﬂa& b @%eadictivef , s10%
u& (- % it1s n%cegsa:rl'y toUde%?gn a portion to be covered with the protective film by a mask
etc. s0 as fo prevent a short circuit inside the display device. As shown in FIG. 4,
when the insulating layer is isolated by the protective film with a laminated structure for
10 covering the openings, the effect of blocking the contaminants is further improved as
compared with the case of using the protective film with a single layer.
According to the present invention, the path for moisture, which is the
insulating layer containing the organic resin material of the display device is shut out.
As a result, it is possible to prevent moisture and oxygen exist cutside of the display
15 ‘device from penetrating into a display element inside the display device via the
insulating film having a hygroscopic organic material and the like. Therefore, various
deteriorations caused by moisture and oxygen such as contamination of the interior of
the display device, deterioration in the electric characteristics, a dark spot, and
shrinkage can be prevented, thereby enhancing the reliability of the display device. In
20 addition, since a film made of the same material as the film constituting the display

device is used as the protective film for covering the openings, a display device with

high reliability can be manufactured without increasing the number of the steps,

[Embodiment 2]

25 In Embodiment 2, an example of a display device manufactured according to
Embodiment 1, which has a different structure in a sealing region from that in
Embodiment 1, will be described with reference to FIG. 11, |

In FIG; 11, reference numeral 1100 denotes a substrate, reference numerat 1101
denotes an electrode, reference numeral 1111 denotes a pixel electrode, reference

30 numeral 1112 is an insulating film, reference numeral 1113 denotes an EL layer,
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310% S&l Q}ﬁbﬁi&g& 112582125b, and 1125 cand a protective film 1118 for covering the openings.
5 At the side of the covering material 1123, projections 1122a, 1122b, and 1122¢ are
formed by insulators 1120a, 1120b, and 1120c, and another protective film 1117 for
covering the insulators. The substrate 1100 having the depressions and the covering
material 1123 having the projections are adhered to each other so as to face each
depression and each projection.

10 In this embodiment, the protective film 1118 and the clectrode 1101 are made
of a same material through same steps. The protective films 1118 and 1117 may be
made of one kind or plural kinds of films selected form thin conductive films and thin
insulating films. As for the thin conductive films, a film made of one or more
elements selected from Al, Ti, MO, W, and Si may be used. As for the thin insulating

15 film, a film composed of one or more materials selected from silicon nitride, silicon
'oxide, silicon nitride oxide, aluminum nitride, aluminum oxynitride, aluminum nitride
oxide, aluminum oxide, diamond like carbon (DLC), a carbon nitride (CN) film, and
siloxane polymer may be used.

An interlayer film 1124 may be made of a film comprising one kind or plural

20 kinds of materials selected from inorganic materials (such as silicon oxide, silicon
nitride, silicon oxynitride, and silicon nitride oxide) and photosensitive or
nonphotosensitive organic resin materials (such as polyimide, acrylic, polyamide,

- polyimide amide, resist, benzocyclobutene, and siloxane polymer), or a laminated layer
of these and the like. In this embodiment, the interlayer film 1124 is made of

25 photosensitive acrylic. |

In this embodiment, in order to form the projections at the side of the covering
material, the insulators (also referred to as banks, partition walls, barriers, embankments
etc.) 1120a, 1120b, and 1120c and the protective film 1117 are laminated. However,
the present invention is not limited to the laminated structure. The projections may be

30 formed by a single layer structure or a laminated structure comprising four or more
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, hen the projections are formed by using a film at the side of the covering material, the
5 material for the projections is not particularly limited, and the above-mentioned
materials used for the protective film and the interlayer film may be used. In this
erﬁbodimcnt, the insulators 1120a, 1120b, and 1120c¢ are made of therphotoscnsitive
acfylic which is an organic resin material, whereas the protective film 1117 is made of a
silicon nitride film.
10 The depressions 1121a, 1121b, and 1121c in the sealing region are formed so as
to contact with the substrate in this embodiment. Alternatively, these depressions may
be formed until they contact with a dense base film. The openings may be formed in a
hydrophilic film, which serves as a path for moisture, and hence, the depth of each
opening may be set arbitrarily. Although the opemings may be covered with a
15 single-layer protective film in this embodiment, the openings may also be covered with
a laminated protective film in which plu:rai films are laminated.
Since the depressions formed over the substrate 1100 and the projections
formed over the covering material 1123 are formed so as to match with each other, a
sealing material sandwiéhed therebetween is pressed, extended, and adhered to a gap
20 between the depressions and projections. Accordingly, when minute amounts of
moisture and oxygen penetrate through the sealing material, such contaminants hardly
intrude into the interior of the display device since the contaminants have to move along
a long zigzag path due to the depressions and projections.
Meanwhile, as illustrated in FIG. 16, a portion in which the edge portion of the
25 insulating layer of the display device in this embodiment is exposed, is covered with the
protective film 1118. In FIG. 16, reference numeral 1600 is a substrate, reference
numeral 1601 is an electrode, reference numeral 1611 is a pixel electrode, reference
1612 is an insulating film, reference numeral 1613 is an EL layer, reference numeral
1614 is a cathode, reference numeral 1615 is an EL element, and reference numeral

30 1630 is a passivation film. In a sealing region, depressions 1621a, 1621b and 1621c
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projection. In this embodnncnt, a region between the openings and the edge portion of
the insulating layer is covered with the same protective film 1617 and 1618. However,
the openings and the edge portion of the insulating layer may be covered with different
10 protective films, respectively. According to the structure in FIG. 15, intrusion of the
contaminants into the interior of the display device can be further prevented, thereby

enhancing the reliability of the display device.

According to the present invention, even if moisture and oxygen penetrate
through the sealing material and the interlayer film 1124 made of acrylic etc., which is

15 exposed to the atmospheric air, since moisture and oxygen are shut out by the protective
film, an EL element and TFTs formed inside the display device can be protected. Asa
result, deterioration of an EL display device due to moisture and oxygen can be
prevented. When a plurality of protective films are laminated, the function of blocking
the contaminants such as moisture can be further improved, thereby obtaining a display

20 device with higher reliability.

Although the foregoing structure of the sealing region is applied to the case of
the EL display device in this embodiment, the structure of the sealing region of the
present invention can also be applied to a liquid crystal display device. In the case of
the liquid crystal display device, a display device in which a display portion is formed

25 of a liquid crystal as substitute for the EL element may be manufactured by utilizing the

structure of the sealing region according to the present invention.

[Embodiment 3]
In Embodiment 3, an arrangement of wirings formed around the periphery of a

30 display device will be described with reference to FIG. 17. In this embodiment, a
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wirings of the display device according to the present invention is depicted in FIG. 17.

5 A first anode 2202 having an outermost wiring connected to the FPC is arranged in the
outmost edge of the device, whereas a cathode 2201 is arranged in the innermost edge
of the device. Subsequently, a sealing material is formed so as to cover a connection
portion between the outermost first anode 2202 and the FPC. The periphery of the
dispiay device comprises a first region with the first anode formed thereon and a second

10 region where is tﬁe connection portion between the wirings and the FPC. In this
embodiment, the second region resides in one side of the periphery of the display device
composed of four sides, whereas the first regions reside in the other three sides thereof,

FIG. 18 shows a cross sectional view taken along a like B-B’ of the display
device in FIG. 17. An electrode 62 connected to the FPCV is formed on a substrate 60,

15 and the sealing material 63 is formed thereon. A film such as an interlayer film
including an organic resin material underneath the electrode, which is connected to the
FPC, is removed by etching and the like in advance, and an insulating layer including
the organic resin material efc. is not exposed to the outer portion. Therefore, in the
edges of the display device, the insulating layer including the organic resin material

20 underneath the sealing material is perfectly protected from the outside air with the
protective film made of the same material as the anodes, and the sealing material. In
the display device according to the present invention, the peripheral edges thereof can
be completely covered with no space, thereby blocking moisture sufficiently.

With respect to the arrangement of the wirings, an outermost wiring may be

25 connected to the other wiring such as the FPC at the outmost portion, and the kind,

polarity, and number of the wirings may be arbitrarily selected.

[Embodiment 4]
Various display devices (such as an active matrix display device, and an active

30 matrix EC display device) can be manufactured by applying the present invention.
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The following can be given as such electronic equipment: a video camera; a
digital camera; a projector; a head mounted display (a goggle type display); a car
5 navigation system; a car stereo; a personal computer; a mobile information terminal
(such as a mobile computer, a cellular phone, and an electronic book); and the like.
Examples of the electronic equipment are illustrated in FIGS. 12A to 12F, and 13A to
13C.
FIG. 12A is a personal computer including a main body 3001, an image input
10 portion 3002, a display portion 3003, a keyboard 3004, and the like. The personal
computer of the present invention is completed by applying the present invention to the
display portion 3003.
FIG. 12B is a video camera including a main body 3101, a display portion
3102, a voice input portion 3103, operation switches 3104, a battery 3105, an image
15 receiving portion 3106, and the like. The video camera of the present invention is
completed by applying the display device manufactured according to- the present
invention fo the display portion 3102.
FIG. 12C is a mobile computer including a main body 3201, a camera section
3202, an image receiving portion 3203, an operation switch 3204, a display portion
20 3205, and the like. The mobile computer of the present invention is completed by
applying the display device manufactured according to the present invention to the
display portion 3205.
FIG. 12D is a goggle type display including a main body 3301, a display
portion 3302, an arm portion 3303, and the like. A flexible substrate is used as a
25 substrate for the display portion 3302, and the goggle type display is manufactured by
making the display portion 3302 curved. A lightweight and thin goggle type display is
realized. The goggle type display of the present invention is completed by applying
the display device manufactured according to the present invention to the display
portion 3302.

30 FIG. 12E is a player using a recording medium recording a program
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5 appreciation, film appreciation, games, and Internet. The recording medium of the
present invention is completed by applying the display device manufactured according
to the prese.nt invention to the display portion 3402. |

FIG. 12F is a digital camera including a main body 3501, a display portion
3502, a view finder 3503, operation switches 3504, an image receiving portion (not
10 shown), and the like. The digital camera of the present invention is completed by
applying the display device manufactured according to the present invention fo the
display portion 3502.
FIG. 13A is a cellular phone including a main body 3901, a voice output
portion 3902, a voice input portion 3903, a display portion 3904, operation switches
15 3905, an antenna 3906, and the like. The cellular phone of the present invention is
completed by applying the display device manufactured according to the present
invention to the display portion 3904.
FI1G. 13B is a portable book (electronic book) including a main body 4001,
- display portions 4002 and 4003, a recording medium 4004, operation switches 4005, an
20 antenna 4006, and the like. The mobile book of the present invention is completed by
applying the display device manufactured according to the present invention to the
display portions 4002 and 4003.
FIG. 13C is a display including a main body 4101, a supporting section 4102, a
~ display portion 4103, and the like. The display portion 4103 is manufactured by using
25 a flexible substrate, thereby realizing a lightweight and thin display. In addition, the
display portion can be made curved. The display of the present invention is completed
- by applying the display device manufactured according to the present invention to the
display portion 4103,
As set forth above, the application range of the present invention is extremely

30 wide, and the present invention can be applied to the electronic equipment in various
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I S#10%s U manufactured aocordmg to Embodiment 1 will be described with reference to FIGS.
19A and 19B.
In FIG. 19A, reference numeral 1900 denotes a substrate, reference numeral
1950 is an interlayer insulating film, reference numeral 1952 denotes an electrode,
reference numeral 1953 denotes a pixel electrode, reference numeral 1913 denotes an
10 EL layer, reference numerals 1914, 1923 denote cathodes, reference numeral 1915
denotes an EL element, reference numeral 1922 denotes a passivation film, and
reference numeral 1921 denotes a covering material. In a sealing region, an opening
1918 is formed at the side of the substrate 1900, and the opening is covered with the
protective film 1919. The covering material 1921 and the substrate 1900 are bonded to
15 each other with a sealing material 1917 formed over the opening and a protective film.
A display device as illustrated in FIG. 19A is a one-sided emission type and
has a structure in which light is emitted in an upward direction as depicted by an arrow.
In this case, the pixel electrode 1953 functions as an anode and is made of a reflective
metal film. As for the reflective metal film, a metal film having higher work function
20 such as platinum (Pt), and gold (Au) is used for making the metal film to serve as the
anode. Since such metal films having higher work function are expensive, the pixel
electrode may be formed as follows. The metal films having higher work function is
Jaminated on an inexpensive metal film such as aluminum film and a tungsten film such
that platinum or gold is exposed at least on a top surface. The cathode 1914 is a thin
25 metal ilm (preferably with a thickness of from 10 nm and 50 nm), and is made of a
material including an element belonging to Group 1 or 2 in the periodic table (for
- example, Al, Ag, Li, Ca, or an alloy of these such as MgAg, Mgln, AlLi, CaF», and
CaN) with lower work function in order to make the metal film to function as a cathode.

Further, a conductive oxide film (typically, an ITO film) that serves as the cathode 1923

30 is laminated on the cathode 1914, and then the passivation film 1922 is formed thereon.
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In FIG. 19B, reference numeral 1800 denotes a substrate, reference numeral
5 1852 denotes an electrode, reference numeral 1853 denotes a pixel electrode, reference
numeral 1813 denotes an EL layer, reference numeral 1814 denotes a cathode, reference
numeral 1815 denotes an EL clement, reference numeral 1822 denotes a passivation
film, and reference numeral 1821 denotes a covering material. In the sealing region,
an opening 1818 is formed at the side of the substrate 1800, and the opening is covered

10 with a protective film 1819. The covering material 1821 and the substrate 1800 are
bonded together with a sealing material 1817 provided between the opening and the
protective film,

FIG. 19B also shows a display device of one-sided emission type, which emits
light in a downward direction as depicted by an arrow. In this embodiment, a

15 transparent conductive film is formed and etched into a predetermined shape so as to
form a pixel electrode 1853, which serves as an anode. As for the transparent
conductive film, a compound of indium oxide and tin oxide, a compound of indium
oxide and zinc oxide, zinc oxide, and tin oxide can be used. Preferably, the cathode
1814 is made of a metal film (with a thickness of from 50 nm to 200 nm) comprising Al,

20 Ag, Li, Ca, or an alloy of these such as MgAg, Mgln, and AlLi. The passivation film
1822 is formed on the cathode 1814,

In the case of using the structure as depicted in FIG. 19B, light generated from
the EL clement passes through the pixel electrode 1853 and is emitted through the
substrate 1800 side.

25 According to the present invention, the path for moisture in the display device,
which is an insulating layer containing an organic resin material, is shut out. Therefore,
it is possible to prevent moisture and oxygen, which exist outside of the display device
from penetrating into the display element in the interior of the display device through
the insulating film containing a hygroscopic organic material and the like. As a result,

30 the deterioration of the display device can be. prevented, thereby improving the
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device according to the present invention has an advantageous effcct of blocking
moisture from penetrating into the interior of the display device so as to prevent various
deteriorations such as decrease in luminance of an EL element.
As described in Embodiment 3, the display device is manufactured in such a
10 manner that wirings are formed in the periphery of a display panel. A sealing material
is formed on the wirings to bond a TFT substrate and an opposing substrate. A cross
sectional view of a sealing region composed of a sealing matérial in the periphery of the
display panel is illustrated in FIG. 20A, while a resuit of reliability evaluation on the
display panel is illustrated in FIG. 20B.
i5 The display panel applied with the present invention is manufactured as
follows. An insulating layer 70 is partly removed to form a depression, and then
wirings and protective films 71a and 72a, which are made of the same material as a
pixel electrode, are formed so as to cover the depression through the same step. The
outer edge portion of the insulating layer 70 is also formed to cover the wirings and
20 protective films 71b, 72b made of the same material as the pixel electrode, and a sealing
material 73 is formed thercon. A TFT substrate 75 and an opposing substrate 76 are
bonded to each other with the sealing material 73. The wirings are made of Al, the
pixel electrode is made of ITO, and the insulating layer is made of acrylic.
The display panel manufactured as illustrated in FIG. 20A is stored under an
25 atmosphere with a temperature of 65 °C and a humidity of 95% for 1,000 hours, and
then a voltage is applied thereto so as to make the display panel to emit light. FIG.
20B shows five obseryation photographs in which four photographs indicate corner
portions and one photograph shows a central portion inside of a pixel portion of the
display panel manufactured according to the present invention. The pixel portion as

30 shown in the photographs is enlarged with a microscope, wherein a plurality of pixels
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Emission failures such as decrease in luminance and nonluminous portions are not
observed in each pixel in any portions. It is further confirmed that deterioration in the
FL element which contributes to light emission is not generated. As a result, the
5 present invention provides an advantageous effect of blocking moisture outside of the
display device which causes deterioration of the EL element from penetrating into the
display device.
As a comparative example, another display panel is manufactured as follows.
A depression is not formed in an insulating layer 80, wirings and wirings 81a, 81b, 82a,
10 and 82b made of a pixel electrode are formed over the insulating layer 80, and then a
TFT substrate 85 and an opposing substrate 86 are adbered to each other with a sealing
material 83 formed over the wirings. A cross sectional view of the display device of
the comparative example is illustrated in FIG. 21A, while the result of the reliability
evaluation of the display panel is shown in FIG. 21B. In FIG. 21A, the insulating
15 layer 80 is exposed to the outside air.
The display panel manufactured as depictied in FIG. 21A is stored under an
atmosphere with a temperature of 65°C and a humidity of 95% for 190 hours, and then a
voltage is -applied thercto so as to make the display panel to emit light. FIG. 21B
shows mine observation photographs in which eight photographs indicate peripheral
20 edge portions and one photograph indicafes a central portion inside a pixel portion of
the display panel of the comparative example. The pixel portion shown in the
photographs is enlarged with a microscope, and a plurality of pixels emitting light
individually and constituting the pixel portion can be observed in the photograph. In
each pixel in the peripheral portions, however, nonluminous portions or portions in
25 which luminance is degraded are generated from four comers of the panel nearly to
pixels in the third rows and seventh columns even though fhe display panel is stored
only for 190 hours. This is attributed to the fact that light-emitting materials
constituting the EL element and the like are deteriorated by the penetration of moisture
through the insulating layer 80 from the peripheral portions.

30 As set forth above, it is confirmed that a display panel with higher reliability in
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which decrease in luminance of the EL element is prevented can be manufactured

according to the present invention.
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5 a thin film transistor formed over the substrate;
a interlayer insulating film formed over the thin film transistor;
an opening formed in the interlayer insulating film;
a protective film formed on the opening;
a second substrate provided over the interlayer insulating film; and
10 a sealing material for adhering the first and second substrates, formed over the

interlayer insulating fitm,

wherein the opening is formed at a periphery of the substrate.

2. The display device according to claim 1, wherein the interlayer insulating

15 film comprises an organic resin material.

3. The display device according to claim 1, the display device further

comprises a light-emitting element over the interlayer insulating film.

20 : 4. The display device according to claim 1, wherein an outer edge portion of

the insulating layer is covered with the protective film or the sealing material.

5. The display device according to claim 4, wherein the protective film
comprises one-or more films selected from a thin conductive film or a thin insulating

25 film.

6. The display device according o claim 5, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

30 7. The display device according to claim 5, wherein the thin insulating film
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5 comprises one or more materials selected from acrylic, polyamide, polyimide, and

silicon oxide containing alkyl group.

9. The display device according to claim 1, wherein the display device is
incorporated into an clectronic device selected from the group consisting of a personal
10 computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

10. A display device comprising:
a first substrate;
15 a thin film transistor formed over the first substrate;
a interlayer insulating film formed over the thin film transistor;
an opening formed in the interlayer insulating film;
a protective film formed on the opening;
a second substrate provided over the interlayer insulating film; and
20 a sealing material for adhering the first and second substrates, formed over the
interlayer insulating film,

wherein the opening is formed below the sealing material.

11. The display device according to claim 10, wherein the interlayer insulating

25 film comprises an organic resin material.

12. The display device according to claim 10, the display device further

comprises a light-emitting element over the interlayer insulating film.

30 13. The display device according to claim 10, wherein an outer edge portion of
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the insulating layer is covered with the protective film or the sealing material.
14. The display device according to claim 13, wherein the protective film
comprises one or more films selected from a thin conductive film or a thin insulating

film.

15. The dispiay device according to claim 14, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

16. The display device according to claim 14, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

17. The display device according to claim 10, wherein the organic resin
material comprises one or more materials selected from acrylic, polyamide, polyimide,

and silicon oxide containing alkyl group.

18. The display device according to claim 10, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

19. A display device comprising:

a pair of substrates;

an insulating layer comprising an organic resin material, formed over one of
the substrates;

a display portion formed over the insulating layer, the display portion
comprising a light-emitting element including an organic material; and

a sealing material surrounding a periphery of the display portion, formed over

the insulating layer,
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wherein the pair of substrates is bonded to each other with the sealing material,
wherein the periphery of the display portion comprises a first region and a
second region,
wherein the insulating layer in the first region has an opening covered with a
5 protective film, and the sealing material is formed in contact with the opening and the
protective film, and

wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material.

10 20. The display device according to claim 19, wherein the outer edge portion of
the insulating layer in the first region is covered with the protective film or the sealing

material,

21. The display device according to claim 19, wherein the protective film
15 comprises one or more films selected from a thin conductive film or a thin insulating

film.

22. The display device according to claim 21, wherein the thin conductive film
comprises one or more elements selected from Al, Ti, Mo, W, and Si.
20
23. The display device according to claim 21, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

25 24. The display device according to claim 19, wherein the organmic resin
material comprises one or more materials selected from acrylic, polyamide, polyimide,

and silicon oxide containing alkyl group.

25. The display device according fo claim 19, wherein the display device is

* 30 incorporated into an electronic device selected from the group consisting of a personal

49




- @nt 10%JU& () - @0% U& ()-S 10% U& ()-a' }dE:/ 10 U2j!10% U& () - 0#10%
- 9-10% U&' () -1 +i!10% U& ()-)&10% U& ()-)(10% U& () -} NQRSTxnbC 10

% U& ()- 10 U 10 U 10 UL<10% U& ()-| 9#10% U&' ()- 7&10% U& () - 34j 10%
- aqdEnbC 10 U M 10% U& ()- pf10% U& ()- 10% U& ()- f 10% U& () -

computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

26. A display device comprising:
5 a pair of substrates;
an insulating layer comprising an organic resin material, formed over one of
the substrates;
a display portion formed over the insulating layer, the display portion comprising a
light-emitting element including an organic material; and

10 a sealing material surrounding a periphery of the display portion, formed over

the insulating layer,
wherein the pair of substrates is bonded to each other with the sealing material,
wherein the periphery of the display portion comprises a first region and a
second region,

15 wherein the insulating layer in the first region comprises a plurality of
depressions and projections covered with a protective film, and the sealing material is
formed in contact with the plurality of depressions and projections and the protective
film, and

wherein an outer edge portion of the insulating layer in the second region is

20 covered with the protective film or the sealing material.

27. The display device according to claim 26, wherein the outer edge portion of
the insulating layer in the first region is covered with the protective film or the sealing
material.

25 7

28. The display device according to claim 26, wherein the protective film

comprises one or more films selected from a thin conductive film or a thin insulating

film.

30 29. The display device according to claim 28, wherein the thin conductive film
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comprises one or more elements selected from Al, Ti, Mo, W, and Si.

30. The display device according to claim 28, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

5 film, and a carbon nitride film.

31. The display device according to claim 26, wherein the organic resin
material comprises one or more materials selected from acrylic, polyamide, polyimide,

and silicon oxide containing alkyl group.

10
32. The display device écoordjng to claim 26, wherein the display device is
incorporated in to an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital
camera, a celiular phone, and a portable book.
15
33. A display device comprising:
first and second substrates;
an insulating layer comprising an organic resin material, formed over the first
substrate;
20 a display portion formed over the insulating layer, the display portion

comprising a light-emitting element including an organic material; and

a sealing material surrounding a periphery of the display portion, formed over
the insulating layer,

wherein the first and second substrates are bonded to each other with the

25 sealing material,

wherein the periphery of the display portion comprises a first region and a
second region,

wherein the insulating layer and the second substrate in the first region has a
plurality of depfcssions and projections, and the plurality of depressions and projections

30 of the insulating layer are covered with a protective film,
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plurality of depressions and projections of the second substrate, and

wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material.

34. The display device according to claim 33, wherein the outer edge portion of
the insulating layer in the first region is covered with the protective film or the sealing

material.

35. The display device according to claim 33, wherein the protective film
comprises one or more films selected from a thin conductive film or a thin insulating

film.

36. The display device according to claim 35, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

37. The display device according to claim 35, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

38. The display device according to claim 33, wherein the organic resin
material comprises one or more materials selected from acrylic, polyamide, polyimide,

and silicon oxide containing alkyl group.

39. The display device according to claim 33, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portabie book.

52

96' 10968 ()-14109%G& ()-2' 109 () -

1096G& () -i 109%G& () -
MIEbC 10

10G




10 U2' 10%r& ()-110%r& ()-#/j 10%r& ()-V-j!10%ré& ()-

10%r& ()-GIYNC 10 U 10*r 10*r
10%ri <109%r & ()-910%r& ()-i8pl0%r& ()-96j!10%r& ()-14j!10%r& ()-
epdEYNC 10 U 10%r& ()- | "10%ré& ()-&10%r& ()-Y 10%ré& ()-
10%r& ()- 10%r& ()-Pf dEYNC 10 U

10%r& ()-i' 10%r& ()-10%r& ()-' 10%r& ()- PLO%Tr& ()-p 10%r& ()-
oYrdEYNC 10 U48' Adeplag deyice'conpsisiagy)-!j! 10%r & () -

"10%r& ()-F1Qur&, ()-'10%r& ()-MIEYNC 10 U O#10%r & () -
\C/-Cm%r*r&'(%)-%.Slé%gg&"(lﬁ][f'“‘#fi@%r&'()- Y(10%r& ()-\&10%r& ()-]1xnmbC

U&10% U&' () -

Torr T <1008 ) & ( FSybnE, layer spmprising an organi gesin, mategial, formed quer the first

10

15

20

25

30

substrate;

a display portion formed over the insulating layer, the display portion
comprising a light-emitting element including an organic material; and

a sealing material surrounding a periphery of the display portion, formed over
the insulating layer,

wherein the first and second substrates are bonded to each other with the
sealing material,

wherein the periphery of the display portion comprises a first region and a
second region,

wherein the insulating layer and the second substrate comprises a plurality of
depressions and projections covered with a protective film,

wherein the sealing material in the first region is formed in contact with the
insulating layer, the plurality of depressions and projections of the second substrate, and
the protective film, and

wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material.

41. The display device according to claim 40, wherein the outer edge portion of
the insulating layer in the first region is covered with the protective film or the sealing

material.

42. The display device according to claim 40, wherein the protective film
comprises one or more films selected from a thin conductive film or a thin insulating

film.

43. The display device according to claim 42, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.
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44. The display device according to claim 42, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

45. The display device according to claim 40, wherein the organic resin
material comprises one or more materials selected from acrylic, polyamide, polyimide,

and silicon oxide containing alky! group.

46. The display device according to claim 40, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

47. A method of manufacturing a display device, comprising:

forming an insﬁlating layer comprising an organic resin material over a first
substrate;

forming an opening in the insulating layer;

forming a protective film on the opening;

forming a display portion comprising a light-emitting element including an
organic material over the insulating layer;

forming a sealing material surrounding a periphery of the display portion, in
contact with the opening and the protective film; and

bonding the first substrate to a second substrate with the sealing material,

wherein the periphery has a first region and a second region,

wherein the opening is formed in the insulating layer of the first region, and

wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material.

48. The method according to claim 47, wherein the outer edge portion of the
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insulating layer in the first region is covered with the protective film or the sealing

material,

49. The method according to claim 47, wherein the protective film comprises

5 one or more films selected from a thin conductive film or a thin insulating film.

30. The method according to claim 49, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

10 51. The method according to claim 49, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

52. The method according to claim 47, wherein the organic resin material
15 comprises one or more materials selected from acrylic, polyamide, polyimide, and

silicon oxide containing alkyl group.

53. The method according to claim 47, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
20 computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

54. A method of manufacturing a display device, comprising:
forming an insulating layer comprising an organic resin material over a first
25 substrate;
forming a plurality of depressions and projections in the insulating layer;
forming a protective film on the plurality of depressions and projections;
forming a display portion comprising a light-emitting element including an
organic material over the insulating layer;

30 forming a sealing material surrounding a periphery of the display portion, in
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wherein the periphery has a first region and a second region, |
wherein the plurality of depressions and projections are formed in the

5 insulating layer of the first region, and
wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material,

55. The method according to claim 54, wherein the outer edge portion of the
10 insulating layer in the first region is covered with the protective film or the sealing

material.

56. The method according to claim 54, wherein the protective film comprises
one or more films selected from a thin conductive film or a thin insulating film.
15
57. The method according to claim 56, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

58. The method according to claim 56, wherein the thin insulating film
20 comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

fitm, and a carbon nitride film.

59. The method according to claim 54, wherein the organic resin material
comprises one or more materials selected from acrylic, polyamide, polyimide, and

25 silicon oxide containing alkyl group.

60. The method according to claim 54, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

30 camera, a cellular phone, and a portable book.
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covering the plurality of depressions and projections with a protective film;

forming a display portion comprising a light-emitting element including an
organic material over the insulating layer;

forming a sealing material surrounding a periphery of the display portion over

10 the insulating layer; and

bonding the first substrate to a second substrate with the sealing material,

wherein the periphery has a first region and a second region,

wherein the plurality of depressions and projections formed in the insulating
layer is provided in the first region,

15 wherein in the first region, the sealing material is formed in contact with the
plurality of depressions and projections covered with the protective film and a plurality
of depressions and projections formed on the second substrate, and

wherein an outer edge portion of the insulating layer in the second region is
covered with the protective film or the sealing material., '

20

62. The method according to claim 61, wherein the outer edge portion of the

insulating layer in the first region is covered with the protective film or the sealing

material.

25 63. The method according to claim 61, wherein the protective film comprises

one or more films selected from a thin conductive film or a thin insulating film.

64. The method according to claim 63, wherein the thin conductive film
comprises one or more elements selected from Al, Ti, Mo, W, and Si.

30
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67. The method according to claim 61, wherein the display device is
10 incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.

08. A method of manufacturing a display device, comprising:
15 forming an insulating layer comprising an organic resin material over a first
substrate;
forming a plurality of depressioné and projections on the insulating layer;
covering the plurality of depressions and projections on the insulating layer
with a protective film;

20 forming a display portion comprising a light-emitting element including an

organic material over the insulating layer;
forming a sealing material surrounding a periphery of the display portion over
the insulating layer; and
bonding the first substrate to a second substrate with the sealing material,

25 wherein a plurality of depressions and projections are formed on the second
substrate, and the plurality of depressions and projections on the second substrate is
covered with a protective film,

wherein the periphery has a first region and a second region,
wherein the plurality of depressions and projections on the insulating layer is

30 provided in the first region,
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wherein in the first region, the sealing material is in contact with the protective
films covering the plurality of depressions and projections on the insulating layer and
the second substrate, and

wherein an outer edge portion of the insulating layer in the second region is

covered with the protective film or the sealing material.

69. The method according to claim 68, wherein the outer edge portion of the
insulating layer in the first region is covered with the protective film or the sealing

material.

70. The method according to claim 68, wherein the protective film comprises

one or more films selected from a thin conductive film or a thin insulating film.

71. The method according to claim 70, wherein the thin conductive film

comprises one or more elements selected from Al, Ti, Mo, W, and Si.

72. The method according to claim 70, wherein the thin insulating film
comprises one or more films selected from a silicon nitride film, a silicon nitride oxide

film, and a carbon nitride film.

73. The method according to claim 68, wherein the organic resin material
comprises one or more materials selected from acrylic, polyamide, polyimide, and

silicon oxide containing alkyl group.

74. The method according to claim 68, wherein the display device is
incorporated into an electronic device selected from the group consisting of a personal
computer, a video camera, a mobile computer, a goggle type display, a player, a digital

camera, a cellular phone, and a portable book.
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