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i ncreases l'weg)ﬁ%ﬂ‘ ge,elg'%ﬁiga&“%ﬁ%ﬁﬁﬁ?@&fﬂ%ﬂmw}%%hg temitting devi

~is - Notesthat, in this specification, the term semiconductor device-refers-to-the

15 devices in general which can function by utilizing semiconductor characteristics.
The light emitting device, an electro-optic device, a semiconductor circuit, and an

electronic device are all included in the category of the semiconductor device.

2. Description of the Related Art

20 Techniques of forming TFTs (thin film transistors) on substrates have been
progressing greatly in recent years, and developments in their application to active
matrix display devices is advaﬁcing. In particular, TFTs that use polysilicon films
have a higher electric field effect mobility (also referred to as mobility) than TFTs
that use conventional amorphous silicon films, and therefore high speed operation

25 is possible. Developments in performing control of pixels by forming driver
circuits made from TFTs that use polysilicon films over a substrate on which the
pixels are formed have therefore been flourishing. It has been expected that
various advantages can be obtained by using active matrix display devices in which
pixels and driver circuits are mounted on the same substrate, such as reductions in

30 . manufacturing cost, miniaturization of the display device, increases in yield, and
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Furthernore, research on active matrix light emtting devices using organic
light emtting elenents as self light emtting elenments (hereinafter
referred to sinply as light emtting devices) has becone nore active. The
light emtting 5 devices are also referred to as organi c EL displ ays
(CELDs) and organic light emtting diodes (OLEDs). TFT switching el enents
(hereinafter referred to as switching elenents) are forned for each pixel
in active matrix Ii%ht emtting devices, and driver elenents for

per f or mi ng'"ETEEET IcMERMFNE control using the switching TFTs (hereinafter

10 referred to a _ rLc._cur L rol TET: r.e. operated, .t hus maki ng
EL layers (stri ﬁ%flb&g%)ég’kﬁcgé&r&f%ﬁ% Rg%’infgﬁlﬁélcl%?af@r' §5“%e‘§%vﬂc‘i55“§mg Olggpc
exanmpl e, atibhgbini@imgt tichEntdayi &er dight! @sittng eidRedQ- MBAARA S rkBAVE- 1o
Organic light emtting elenents are self light emitting, and therefore have
hi gh vi si bsiniply . asBaghtl tgitting decessgdrag baronid quird aativst alThdi Ephtaymdewicces
(LCDs), _ 15 are not required for organjc_lLight emtting elenents, which are
opti mal ¥ oﬁ?e"dﬁ%i 3103 @I{Sg eESFreb 9 @ésor%HP‘ﬁng&‘ gﬁalah’év@ﬁ’uloﬂﬁ) and prewms light

Vi ew ng an o rtdrh g devi ces using organic light emtting

el enent s a%ﬁgg..?%é ?F;E[%sgl ng focused upon as substitutes for CRTs and

LCDs. Note that EETgherant elhm‘éﬂtsaﬂhb?édﬁﬁftm!&f@idﬂ twasagwmm@iererﬁ&{rgpmd in
20 whi ch [ um nescence devel ops by the addition of an electric fiel

(El ectro foumcddor eactepixehdn achiné metrix dight remitting devigts, laagedr)veraiermantde,

and a cathode. _.There i]s | i ght em ssi on. when rgéurni r}g to,gé,rbﬁﬁe state from
a singl et XcPFIITYAE SEIEFWIC CRITERT SORERL diSings 1be | SHEhTRg TETS {hepcinatter
returni LAl exci ' t . :

(phosphor crafee i Sltfe LA Ot PRTSAE Gl Bhialdng B lavers
appl y bot h(stricplgsspehkinigg highe emssingriayers) egiit lighd t tHor@xdmiple; es lighnemhathyr ed
by the manufacturing apparatus and filmformation nethod of the present

i nvent i on.depiceddisglesrdsing R/ E0-38823itstknoavii-n which an EL | ayer is sandwi ched

betueen 2 belt LRSI ng Shah e 5 BT e TGRS S,
... transpor t imgh lvadBility. afshoeshedOnleEirl YO 1AM REysHIVERRS. vidddl GRDs),
exanpl e. Thrs str uc¥ure has” extrenel y" high = 2 light en?t ?I ng efficiency,
and at 1pr esempt sdquoset fak lorganghlightreifting edementsswhitheargaptignal for making
display devices thinner and have no limitations in viewing angle. Light emitting
devices using organic light emitting elements are consequently being focused upon
as substitutes for CRTs and LCDs.
 Note that EL elements have a layer containing an organic compound in
20 which luminescence develops by the addition of an electric field (Electro
Luminescence) (hereinafter referred to as EL layer), an anode, and a cathode.
There is light emission when returning to a base state from a singlet excitation state
(fluorescence), and light emission when returning to a base state from a triplet
excitation state (phosphorescence) in the organic compound layer, and it is possible
25 to apply both types of light emission to light emitting devices manufactured by the
manufacturing apparatus and film formation method of the present invention.
EL elements have a structure in which an EL layer is sandwiched between
a pair of electrodes, and the EL layer normally has a laminate structure. A “hole
transporting layer / light emitting layer / electron transporting layer” laminate

30 structure can be given as a typical example. This structure has extremely high
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research and devel opnent enploy this structure. Further, a structure in
which: a hole injecting |layer, a hole transporting layer, a light emtting
| ayer, and an electron transporting layer are lamnated in 5 order on an
anode; or a hole injecting |layer, a hole transporting |layer, a |light
emtting layer, an electron transporting |layer, and an el ectron injecting

| ayer are lamnated in order on an anode nay al so be used. Fluorescent

pignents and the. like muy alsg be doped into the light emtting |ayers.
Further, allShbFmi@g cAErcECy. g %@f?%ﬁh@'@malw%%wn&d YissamdgEdong
materi al s, g, & I r 10 formed by using high nol ecul ar
wei ght mat é%%g[% I“f’ﬁéemf:c(l) \}4&%%{%8?%??&'? %\%pﬁg{rl X type light emtting device
is conposed of aFuhthehta effutlurign alleidRNt hdle WAjeetingnagdeGt hokerghgpifihgcal |y
connected with TFT on the substrate is formed as an anode, then the

or gani ¢ comgsund lighyemivasg floyaredndran eleetramdomspuitiggt layeneratedimted ire

-organic, co(gmund I aXe(EF'I s. radiated -from -t hgl 15 anode that is a

t r anspar 2nPTE et AGJANRY: T2 RYGISClinglayp @ dplq, fppsrortipgdayeio il ghhas
ari sen whepqi; r j ' ' €, 4 n I tio
s Tt e uango a8 i Etclitn (LHBOHRE Kchoud BTG, RR-AREIVERH o0

SUMMARY  COF lathinatedMiaNIideN oAcaoisdegmia d1$e bpruss@nt Fluadvaoeh Opignishid ha¢ thy ed
is an active matrix light emtting device having the light emtting
el ement wi fike anay alret be elopad vintoc theahghteeméttingdayws. t HurtirerT adi dé the layers

| ectricall t to.the TFT h trate. i f t hode,
on whi ch al S G Eeadnp A T dyRe RNl SrriERCmaRLis, Snd o o s Jrusts ay
el ectrofle BE SorrRidBeiulifg High MM elght hRiRIgal tor, referred to as

upper surface em ssion Structure). Alternatively, manufactured is an active
matri x |ight enThe¢icogvericnabadtind mgtrisheypeilight eanttirig deyvied Bn@mpadedhofa
structure in which an electrode on the TFT side electrically connected to
the TFT onlighteraiitiag elaneentdn whichman clectigde ghestracalyrcammeeted avity TFdnor the
conpound | nd cat.hode as tr,ansparent electrode are forned in
the stat edg\%b‘resélr %’ '(Sh%lrg‘leﬁaafst%lr?n c%sgl??%?}gr?&?“lcoc%pf’@igag& VS 5@%5 on
eni ssi on siHeUgddHee) Light Eheerafeava- iNebrig8RRIcIRSRREE iayer 3¢ radihidueHont NRY €
ari ses a problem ' .

15 anode that is a transparent electrode to TFT.

However, in this structure, the problem has arisen when the resolution is
intended to be risen that an aperture ratio is limited due to an arrangement of TFT

and wirings in the pixel unit.

20 SUMMARY OF THE INVENTION

According to the'present invention, manufactured is an active matrix light
emitting device having the light emitting element with a structure in which an
electrode on the TFT side electrically connected to the TFT on the substrate is
formed as a cathode, on which an organic compound layer and an anode as a

25 transparent electrode are formed in the stated order (hereinafter, referred to as
upper surface emission structure). Alternatively, manufactured is an active matrix
light emitting device having the light emitting element with a structure in which an
electrode on the TFT side electrically connected to the TFT on the substrate is
formed as an anode, on which an organic compound layer and a cathode as a

30 transparent electrode are formed in the stated order (hereinafter, also referred to as
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concerning a higher filmresistance of a transparent electrode. In
particular, when a filmthickness of the transparent el ectrode is reduced,
the filmresistance further 5 increases. If the filmresistance of the
transparent el ectrode serving as an anode or a cathode is increased, there
arises a problemin that a potential distribution in the surface becones
nonuni form due to voltage drop, which involves variations in |um nance of
the light emtting elenment. Accordingly, an object of the present

i nvention UBPEOSUSFASEICHESHON SYHEUER tti ng devi ce having a structure useful
in 10 decreasin fi [ e ) re el ectr ode e
light emtting g(larﬁ gﬁ%n%‘ﬂ)@n%%gh%ﬁu arc??‘%ﬁ“f“ﬁg %r%@ﬂ(ﬁ)gﬁ t htg%g:f g‘r?gtg%cfgf%(rapl'ueer to

provi de an C@J_]&Qﬁfr%ﬂj RighdeYil@aretisiange bha tﬁb@Fﬁﬁrehi giRbiredd t t imgadieMigewhsn a
di splay portion. In addition, another object of the present invention is to

i ncrease relfilabkhickness-of-the ttahepdreghtleemode isnggdetehshe fdndrasisardecfhirther
emtting device. 15 t@ﬁc%di ng. to thg 'gq[esent i nvention, in manuf aCt(l.jll’i ng
the |ight 8HrEasehg !dhe it refistanss ol ranipasi slgchiogde sgrvipgdtienapedé Pimi s

for med ‘on g isiliatiftreadid IAEY-RE MR R F 5 S9IJIOHRT AUEBLLR in the

formati on—-0f an organi ¢ conpoun aye e purpose of ‘suppressing the

filmresistafeq 6kcdhies noansiPaime dueetLebltage dréplr heth idvigvey 9adffions in
invention is characterized in that a lead wiring is 20 fornmed using the
above condblwminaacd iof rthe digld Himeteng shateenti o\egiordingbyhan objetingé the presenbwer
| ayer as well. .According to, a sb.rgﬁctur. .of the invention disclosed_.in.this

speci fi cat IBFMUOR i &0 i RIO¥KIGy AqHEht SIS &Hiviss MgVHieyidc STUFES UFHY: i
pixel PR t tlteliaith Mle il Yebtahde OF tht Abdncpiitdht IELARIRIBN e SRAP dnfifiell O
ectrode; e t

25 a first e an organi c compoun ayer fornmed on t Irs

el ectrode tkntomntaadta mahefRwiridy neatbdtheegondnélfeaheodepfovide an efectivaic
organi c conpound layer in contact, therewith; a driver circuit; and a
ternmi nal peevicensingghe peoveligitenméing devies ata displaopemtiophat: 4 in the

Fi ' t Pansi otor O eRBBbnr B GinapiSer ort PSRl SERHPRE BT bR afiamliBer
conduct i Ve4n the light emitting element and the light emitting device. S
15 According to the present invention, in manufacturing the light emitting
element formed over the substrate, a conductive film is formed on an insulator
arranged between pixel electrodes prior to formation of an organic compound layer
for the purpose of suppressing the film resistance of the transparent electrode.
Further, the present invention is characterized in that a lead wiring is
20 formed using the above conductive film to achieve connection with other wirings
on a lower layer as well.
According to a structure of the invention disclosed in this specification,
there is provided a light emitting device, including:
a pixel portion having a plurality of light emitting elements each including:
25 a first electrode; an organic compound layer formed on the first electrode in contact
therewith; and a second electrode formed on the organic compound layer in contact
therewith;
a driver circuit; and
a terminal portion,

30 the device being characterized in that:
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material is formed on the insulator, the organic conpound |layer is formed
on the insulator and the first electrode, and the second el ectrode is
formed on the organic 5 compound |ayer and the third el ectrode in contact
therewith; and a portion where a wiring made of a material identical to
that of the third electrode or that of the second el ectrode is connected
wth a wring extended froma termnal is fornmed between the term na

portion and the pixel tion. In the abov tioned structure the third
_el ectrode nay hav‘bxrée Bg‘tc[ BPH'Onlﬁngﬁﬁ)ﬁgo?%Bmc Q[Sttctl)ect“f‘?élP rnesisditnauthan or .

In this caggm findisof erer@?)@el’@ QhaanWﬂ%ﬂathfﬂﬁhF@l'ccﬁBdé e e

! Y
insulator. Alternatively, in \he above-nentioned structure, the q-ﬁmdcive

el ectrode mfafycrlhal\s;eco&nadtdnelhﬂ inbelpyrditef eanic EdmpydhBlayef id RemdiBuh ahor
In this case, after patterning the |nsulator a filmmade of a
conduct i ve irdaes and ﬂsc figst ipdattoges andrihengecond el¢ritiageds dermedionube ngzamicask

different fromth used,for tterni the in ulato according to
anot her 3t Fﬁ’@?ﬂi‘%ﬁlﬁﬂyef ARd ereg'ér eleqi gr'i"cfr?chﬁ %‘HULa@:‘lA(\LH ng a |ight °

enmitting el enent, ﬁ%gd f Wgé a%lﬁvrgh{a\%eof ?3%52995‘1% MGl t'o”t‘ha Bt el pﬁf’q

an insul ator arra en plXx ectro prior tOfOI’ITB.IOI’lO

or gani ¢ coajeotrode baﬁﬁm of dredseabhé eldchede igedrireceanpith adyirapex et dfrdfh a
transparent el ectrode are formed, an el ectrode nade of a material high in
conduct i vi tejminaliis fepmpddetween thedsepinad portineand be@ixe pastipize | ow fi | m

resi stance of the tran ar ent r ode. t eelectrodefor

on the transparent the f?%% oG8 nge(ﬁB{m?tBF‘?’ré e'tﬁ"g “‘38?‘{‘? may, Ravg.e 2 tgrq i ght
em tting rﬂﬂip@nldeEHéélh%r thal B¢ thPliRSRMor.] NKE ik Qsd SltEI% SfBrrﬁE@rl@ﬁi%eﬁ'rﬂQQ( in
that a lead wiring is fornmed using the 25 conducti've Imto achieve
connect i onidentibalabhbat ofithe ipuldtor. nred on a | ower layer. According to

anot her structure_of the invention disclosed in this specification, there
i's provided the PIGHAIYAIY tP H§e RBAVEIMERtiRiieddptiLtute, ghe dhirdoelectsedchanayng a

o unal 11 Bl OBl SRS RFRR, BT e 1y ShSE LA o
t her ewist h; pattdnimgSihe oRshI AbE G fiRA enddRr e cOitclioe QhABRACIs FTOFMEY RS tdraY e |1
cont act 5 therevvl th, a driver circuit; and
15 third electrode using a mask different from that used for patterning the insulator.
Also, according to another structure of the present invention, in
manufacturing a light emitting element formed over a substrate, a conductive film
is formed on an insulator arranged between pixel electrodes prior to formation of
the organic compound layer, and after the organic compound layer and a
20 transparent electrode are formed, an electrode made of a material high in
conductivity is formed on the transparent electrode to realize low film resistance of
the transparent electrode. Note that, the electrode formed on the transparent
electrode is not formed in a portion serving as a light emitting region. Further, the
present invention is also characterized in that a lead wiring is formed using the
25 conductive film to achieve connection with other wirings formed on a lower layer.
According to another structure of the invention disclosed in this
specification, there is provided the light emitting device, including:
a pixel portion having a plurality of light emitting elements each including:
a first electrode; an organic compound layer formed on the first electrode in contact

30 therewith; and a second electrode formed on the organic compound layer in contact
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a termnal portion, the device being characterized in that: 5 in the pixe
portion, end portions of the first electrode connected to a thin film
transi stor are covered with an insulator, the organic conpound | ayer is
formed on a part of the insulator and the first electrode, the second

el ectrode is formed on the organic conpound | ayer in contact therewth,
and a third electrode nade of a conductive material is forned on a region
of the second el ectrode which is not 10 overlapped with the first

el ectrode fHe¥HPact therewith; and a portion where a wiring nmade of a
material identical the third electrode or that of the second
el ectrode is conﬁgS%gH la{h%%dMArlng extended froma termnal is forned
bet ween the term pamipgrgor@onand the pixel portion. Also, in the
above-nentioned structures, the light emtting device is 15 characterized
in that the secoth¢ dsviustheoncharagtesizethnihabr an anode of the Ilght
emtting elenent. Al sa, in the above- nentHQ%gq%str ctures, the

em tting device IsthedHXflaRrLPR, 8B PRI O T PECEPES CPBRETS t‘hﬁdg‘“of a
t | h t
materi al hgyin n‘%ls‘f’éj drk CovERAly ?ﬁ %élﬂ!‘%o, thopg%;frﬁ@tc%ﬁlgﬁﬁﬁéj tl?#e'r RO

seeond el ectrode and 1's made o ninpurity e nent

i mparting anaqsuticf the m]yulhmemdauheeﬁrenelﬂttrs@d aht eccorid elvttrdde @rfovned on
consisting of W Wsi, Al, Ti, M, Qu, Ta, C, and M, a film mainly
cont ai ni ngth&norgam@yccrmm@mdalayer llace@mbmwmh,ean%a thigdl relgcteasiet made 0§ at he

element, or a,lamnate fj er For. a< refer e. that the
Shiva ol okomtinsdVr dRarial i horatrl R o e rssebie e dtiods KRR sy o1
or a fluprb\sﬂ&l g%édl\ﬁnﬁfhe%s@aeeﬁ@@éméam&&xsérewﬁmmdI n the above- ment i oned
structures, I'Tght enmitting device Is characteéerized in that the first

el ectrode i s a capboim ohesnaamothg mhde ld d myldriad mdénticad) to ehaneithe thid
exanpl e, when the second electrode is a cathode, the first el ect rode

serves as @fctEpdser thahet bsseaprdhelerodeissaaneried trithia wisingexignded frama

e

insulator is a bAIs'b', S %ro@fneerﬁtﬁﬂeaostﬁﬁctma,k):hér&iig\mémmmg.__dewce..is

15 characterized in that the second electrode is a cathode or an anode of the light
emitting element.

Also, in the above-mentioned structures, the light emitting device is
characterized in that the third electrode is made of a material having electric
resistance lower than that constituting the second electrode and is made of poly-Si

20 doped with an impurity element imparting a conductivity type, an element selected
from the group consisting of W, WSi,, Al, Ti, Mo, Cu, Ta, Cr, and Mo, a film
mainly containing an alloy material or a compound material mainly containing the
element, or a laminate film thereof. For example, it is preferable that the third
electrode is an electrode made of a laminate having a nitride layer or a fluoride

25 layer as an uppermost layer.

Also, in the above-mentioned structures, the light emitting device is
characterized in that the first electrode is a cathode or an anode of the light emitting
element. For example, when the second electrode is a cathode, the first electrode

serves as an anode, whereas when the second electrode is an anode, the first

30 electrode serves as a cathode.



organic resin covered with an inorganic insulating filmor is an inorganic
insulating film Note that, the light emtting device is characterized in
that the inorganic 5 insulating filmis an insulating filmminly
containing silicon nitride with a film thickness of 10 to 100 nm Also in
the light emtting device, there is a problemin that in a pixel emtting
no light, an incident outside light (light outside the light emtting
devi ce is reflegted. by, the rear surface of the cathode (surface brought
) \ th?gﬁ% @W

into contact with gh b OVEAERINRE] SVEFYTGhi B HERE RIURG 1 I dS
out si de sc . I i b t1 omn. SHk ac rf.ac i ng an
obser ver s 0yl Bbrdanet talubitor 87 Bk GEIILACR 6 S ORRT i 08
such that arginicwsit cpadrad et aoindrghmiciissddachiag ortioak heorolsierNailhemn:
surface of the light emtting device to prevent the observation i=.
.surface fidm rdfotecthahghe Heghsuamsitdeg slearmssis chamsieniesd in eatetharinsegsanac
problemjin. 1 tha{t. the circu] ar gﬁ ar i zafi on filmi ﬁ ext r.emel év,%xpensi ve,
Whi ch i Yol WREANE Tl d5 allsissiialiagriik sp41A N §OwAnE AflisoReR el Bth oflilhe
present inygpki&R okSol9 1BOGYENt the light emtting device fromacting as
----- mirror. without using the circular polarization filmto accordingly

provi de an inexpaisi vie the dight eamitting gledtive] ckershisch probiansn lthay #0a pixel
manuf act uri ng cost thereof. Accordi n(%lely the present invention is
char act er i seuttingynq,iphly agAncidenpentsideelightl Gight pptside thedighienvitting deicehe
circul ar pel arj zation. film n t abowe-nmentioned structure, it i

pref er abl els_t r(S:ffSF%\(/jl b&'ethgg &R B kq(iel &gﬁhc cgﬁ}oldgg%r%qeﬁlbropgﬁgg\i% RG] Wi'tif dhe
li ght e t lizROeARYingSlak8r) O AR 3Qs a8 GhARSCakP blsidd® YedrieY -arélréflectd tﬂaaa‘i'}(
portion (black organic’résin) of the color filter may be 25 arranged so as
to over| apobschatpor sudfachdsudace Ifaghg amdbsenvgr reddg)ondn brdet hior avaide thebl ack
portion (black colored |ayer) of. the color filter may be_al so arranged so

as to ovePIoblem. Bwrkollow g dy devised spehhthap aggirquéarcrpazaiion filra s attpehed
partially pvarl . W [ heeach: gt her, . Not hat . the color .filter is
provi ded i Er)? Q{? gl?nﬁg\ga}“@r? %:Hrrfaecgt cl)foﬁleoﬁ g]étne'gﬁﬁflé ea%"icgotol pigyEnt fhegobsepyatianq g

bet ween t hgurdfd@hirofMdfldciggetheNBittideNgtchfle AMSREVA! thdrBlarisés eaX?fmJll@m hen
the light is not allowed to pass through the substrate having forned the

| i ght elfi t thahghel @psrar pobarizationt fibncisl extrémklyeexpensivg whidc iwdlves tame
sealing increase in manufacturing cost. '
Another object of the present invention is to prevent the light emitting
device from acting as mirror without using the circular polarization film to
accordingly provide an inexpensive light emitting device which attains low
20 manufacturing cost thereof. Accordingly, the present invention is characterized
by using an inexpensive color filter instead of using the circular polarization film.
In the above-mentioned structure, it is preferable to provide a color filter
corresponding to each pixel in the light emitting device in order to increase color
purity. Also, a black portion (black organic resin) of the color filter may be

25 arranged so as to overlap each portion between light emitting regions. Further, the
black portion (black colored layer) of the color filter may be also arranged so as to
overlap a portion where different organic compound layers are partially overlapped
with each other.

Note that, the color filter is provided in an emission direction of an emitted

30 light, i.e., provided between the light emitting element and the observer. For
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substrate. Alternatively, when the light is allowed to pass through the
substrate having fornmed the light emtting el enent thereon, the col or
filter may be attached 5 thereto. Thus, it is possible to dispense with
the circular polarization film In addition, it is extrenely effective that
as an anode on a layer containing an organic conpound, a transparent
conductive film(typically, ITO or ZnO is used, on which a protective

filmpmade of an inorgani¢c insulatjng filmis for . The fallowing is also
of f oot ve: CusTRlec RO Behtamar AlOTAd & Bt b lb st st et
film(wth Hlim it hi: ckness. 4l LAY ' : SBe LG chd i A,
pg, | nd e G AR BRTTrR (EROROUR SHPYTiIARP P Be iBchid I iR
prot ect i vesdbisirme. medlecraititdie, wihen ghailight nsullawvedgof pdsenthoufedr iie dubANrse@,
before the protective filmnmade of the inorganic insulating filmis

forned, ithddngfemegdticeligiHamuting elaneanithenpagthisyeogblicr mayi kahttachedt hi n
film mai.nl 5 coptai.ni ng carbon,. or a sjlicon nitride.filmis fornmed by a
pl asma @\/d%ﬁ%et}%'od?ﬁys’ép t' [61 lr?gdlﬁ%et“ﬁga‘?'lh&hgcﬁ”cf’hé pp?jffrfﬁa_élﬁ?ﬂtfﬂphi ng
hydrogen may be g Ad@m&etiﬁsfé)é_tfemag_r&fe_%iiwa]aqfastah\eaﬁdaubrf5'1 ¢ gmﬂmn
contai ning carbon and the silicon hitride film Further, accordi ng {6

anot her starueriganie @mpdundp e emasparentveniduotive filvar(eypisalpy, §YOdadZidpisl isgh}
emtting device including a light emtting elenment over _a 20 substrate
havi ng an 9hyimet 2 ijosghvaddm made|qf gy inggganic Apsudating film; isclormedg dhe
anode, a hode, .and a .gani c_co und | aver interposed between t

anode an;t%ilﬁg"rggaf%@g%,e@fc?%f{igg'cqse? Fﬁﬁiggfiﬁof’hé g ?’igéﬁ’[c EHP T HY %elMetent is
cover edoWthih filmf(WitR §‘fﬂﬁﬂh’il’:ldi'ﬂs§‘¥ﬂ6\99fg[‘a light B8 phsst ﬂl%aﬁl'ﬁ?nﬁlaﬂé oP&(1f argred
within a range of tenperature to which the™ 25 organic cdnpound | ayer  can
be resi st zmd Migd oheatallpgrtheseo dtypherily; ML) ightsednon whigh tied protedtivenfitss t he

light is utiél Zt;eﬁ% .hydrogen can be diffused fromthe film containing

hydr ogen tBaq%piihsdperegpicdpswating fifg igfrmade conpound | ayer with hydrogen
(term nation). ef. [d i .defects | [ ic ¢ und.., | ayer
Cen et oo b PbREe UL B 08 e AR Anke of e JL9ARRE SRTBRHD k2
reliabilitfygrmad iflsSreferhiss thite fiirh bAQAMiIAL Riyaebgeydr Iy $tHiREMRmalglr ogen

" turned into a plasma 8 can be used to termnate defects in the organic
conmpoudd |captainiptaartang 06 gestliconmutrige Gimeds farmed; bhyna plasmadC¥® methard cower
the film %Bﬂhé‘rin?é rﬁ%’etﬁé{é’f Og?s%, 6st Yilm containing hydrogen may be a laminate film
consisting of the thin film mainly containing carbon and the silicon nitride film.
Further, according to another structure of the present invention, there is
provided the light emitting device including a light emitting element over a
20 substrate having an insulating surface, the light emitting element including an
anode, a cathode, and an organic compound layer interposed between the anode
and the cathode, characterized in that the light emitting element is covered with a
film containing hydrogen.
If heat treatment is performed within a range of temperature to which the
25 organic compound layer can be resistant and heat generated when the light emitting
element emits the light is utilized, hydrogen can be diffused from the film
containing hydrogen to terminate defects in the organic compound layer with
hydrogen (termination). By terminating the defects in the organic compound

layer with hydrogen, the light emitting device can be increased in its reliability.

30 Also, when the film containing hydrogen is formed, hydrogen turned into a plasma
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functions to bl ock hydrogen diffused toward the protective filmside and to
efficiently diffuse hydrogen into the organic conpound |aver to term nate
defects in 5 the organic conpound | ayer with hydrogen. Further, the film
cont ai ni ng hydrogen can serve as the protective filmfor the Iight
emtting elenent. Further, the filmcontaining hydrogen can serve as a
buffer layer. Wien the silicon nitride filmis formed in contact wth the
transparent._cqonductive filmby, @a sputtering nmethod, there is. assibility
that | mpur €01 % e KEuriiG®gqrers B e Ry TR MRyl Fan T RO

conducti ve el BrAEQivE X@d FithRd B8 & kd @@Renithé ifden fddnMiniH@WRY&ocen PYso
formng the filmcontaining hydrogen as a buffer |ayer therebetween, it is
al so possifh@iane fr évark hydxageme ddfudede tawqdr the esotentive tfilen sdidé cond to
nitride film . According to the above structure, the buffer |layer is .
formed, soctiEentndifyspdwdieges infq the asganigicempougd Ipyerpdeianina® defefts i xi ng
therein fr r 0, i 15 4] S y r ive
film havi nglmn{)) grﬁ%u%qifoggn%gtgﬁ&b\gﬂﬁ %&ﬁg%enAcc@rrg{é}fgﬂggﬁgn%ﬁﬁge‘P PA’& l?%agg)ggrée of

the presentah ByMeBtk @b plot&tive-filtn RIrQHé et erhink ieWhhegM tting device
including a light em trt)l ng el ement over "a substrate having an insulating

surface, the |ighurthen thé figme¢can@ning hydrogemganrsecaveoaep ffeatlhyate, Viheh an

organi ¢ conpound | ayer, interposed, between th node and the cathode, 20
char act er i SESilFoR RRFidE fim tsgrimedin PPW@C‘e‘Wéﬁéﬁ? tragspagRY eRpdpctie gﬁmi ¥

cont ai ni ng | .S ; VY| ective fi f:

mor gani ¢ PABHERAE M et i€ DBBLAHIIY by FrBLAVES o 8a’ Zh ED SBnflindtl
realizi @ iheheabmépa@BnédmliRtive $ilmUgre Wiked $ntortht Y RGni ditridectipi.e SHotvever,

i nvention. Accordi n‘%pt 0 a structure relating to 25 a manufacturing method

of the prebgdormingetheifdim conaining hiydregendasda duklienldyesttheichotwaent Hod dlsy a
Ot e LN oy GRS G FE R REHEL e, LEmRRR TETencn,
o 10 0AGE G 6 AEDONAL RGP OPIEMISE A U T spacoede
hydr ogen o(in} Be, @c9dan bl jgevemed droth Reixing theadih€rom thiel odhhgparémlcahdngive t he
manuf actur Ifl?ng1 agedtahs?l%erior protective film having no impurities can be formed.
According to another structure of the present invention, there-is provided

the light emitting device including a light emitting element over a substrate having

an insulating surface, the light emitting element including an anode, a cathode, and

an organic compound layer interposed between the anode and the cathode,

20 characterized in that the light emitting element is covered with a film containing
hydrogen which is covered with a protective film made of an inorganic insulating
film. |

Also, a manufacturing method capable of realizing the above-mentioned
structure is included in the present invention. According to a structure relating to

25 a manufacturing method of the present invention, there is provided a manufacturing
method for a light emitting device, characterized by including:

forming a TFT on an insulating surface;
forming a cathode electrically connected to the TFT;
forming an organic compound layer on the cathode; and

30 forming an anode on the organic compound layer and then forming a film
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of the present invention, there is provided the manufacturing nethod for a
light emtting device, characterized by including: 5 formng a TFT on an

i nsul ating surface; form ng an anode el ectrically connected to the TFT,
form ng an organi c conpound | ayer on the anode; and form ng a cathode on

t he organi c conpound |ayer and then formng a film containing hydrogen on
the cathode. 10 In the above-nentioned structures relating to the

manuf act uri.n nethgd of thqhgres nt invention, the nethod is characterized
in that thSOTAIMIEERIRERD 98 9% %gen is formed by a plasma CVD method or a

sputtering nethod |y tbkérdng (ARNELHES si-EORRY AUMGS 1@ IO ERE H IRRKIFd

conpound | ayer can be resistant, for exanple, . a .range.. fromroom
t enper at ur ef theo pid30@ orveness, drede tihatotibed fth¢ mdrifecotiap ninagiolyfdr egéphi s a
thin filmminly containing carbon or a silicon nitride film - In the

above- nent FRHEAE SV st thaaciedred PnépdledinBe manufacturing net hod of the

pr esent §'nventi ORrmnk rﬁ;t]hgd LS Clél]%?“airé%‘e ized in that a step of formng

-he
the organic conpourllcgflayer 3 nﬁrésr "5 Can evaporati on nethod, a

coating nethod, fo?fimdah @hodd @l%kﬂ?&aﬂ?kbﬁﬁectéﬁtcﬁt‘heim;j et nethod. In the
above-nentioned structures relating to the manufacturing nethod-of the

present inventi oflormimgametdanic cempbardikayer oz €tk anodehand a protective film

made of an inorganic insH}IaatSi ng filmis fornmed on the film containing
hydrogen. 1n t helPaBiR&e2 faHads RauthstararriGeompanngtleygr and thea feamureat filmi ng

net hod of c aimfﬁ@?‘ﬁ?ﬁ%ﬁ oh%ﬁsghhg&. the nmethod is characterized in that

when the frimco ogen i's forned, a defect in the organic

conpound) | ayer ik thefabonaiéhtitinel sty Air@gfdlatify &Pthe Mafifefurin® MeMOANSE
deterioration due to noisture or oxygen, when the |Ilight emtting el enent

i s seal ed et preaenfetivienjonathometheéalsi chprsubgzedatie, that shadént con&lning
ceal <0y bbbl beluAl S Righose-assan i Lh INchoneD 2l inetloee
invention, ;;hBeTdt tefapRfAYiIRH which the organic compound layer can be resistant, for
example,.a range. . from room temperature..to.100°C or less and that the film
15 containing hydrogen is a thin film mainly containing carbon or a silicon nitfide
film.

In the above-mentioned structures relating to the manufacturing method of
the present invention, the method is characterized in that a step of forming the
organic compound layer is performed by an evaporation method, a coating method,

20 an ion plating method, or an ink jet method.

In the above-mentioned structures relating to the manufacturing method of
the present invention, the method is characterized in that a protective film made of
an inorganic insulating film is formed on the film containing hydrogen.

In the above-mentioned structures relating to the manufacturing method of

25 the present invention, the method is characterized in that when the film containing
hydrogen is formed, a defect in the organic compound layer is terminated with
hydrogen.

Also, in order to prevent deterioration due to moisture or oxygen, when the
light emitting element is sealed with a sealing can or a sealing substrate, a space to

30 be sealed may be filled with a hydrogen gas or with hydrogen and inert gas (rare
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the light emtting device including a light emtting el ement over a
substrate having an insulating surface, the light emtting el enent

i ncl udi ng an anode, a cathode, and 5 an organi c conmpound | ayer i nterposed
bet ween the anode and the cathode, characterized in that the |ight
emtting elenent is sealed with a substrate having a |ight-transm ssive
property and a sealing nenber, and a seal ed space contains hydrogen. In
t he above-nentioned structure, the light emtting device is characterized
10 in that Sh8 MY Eritting el enent is covered with the film containing
hydrogen (thin fi | Wl r i N{Hr ] iJ:

A so. i th the aboya nt A AR S R e e UL P i

wi thin a rangkglaferhiripgdaticedntiading € highhemitiggrilemenrpaundubay gt ainde
resistant and heat generated when the light emtting elenment emts the
light is uBPipsdaingsriae; Hix lighidmeigere elsmané iaglpdingem Fnoskn & lsethodacend

i ni hyd inate . defects.in th i d |
o P S SBTRT s Rrkh FAE  FRRP HeRublF B SRR BT S
hydrogen, tRgabkeabéd eiidiiRe lfé%Y'eﬁﬁttﬁ%?chl@%lent RCEBASLithMa Slskifa®d h lﬁg'zf y.

Note that, in this specification, al e layers provided between t

cat hode 2(ghndatdmissivoderopeaycald acsdaliagymeefterr edd tao sededirsphte |lcayigins
Thus, the _above-nentioned hole injection |layer, hole transportation |ayer,
| i ght enithWH@gP%yer, el ectron transportation layer, and el ectron
injection layer are all included . in the E{? l ayer.. The . pr.esent inventipon is
characterized i nﬁ% ﬁ'gtabtoﬁs 'ﬁﬁ'%ﬁh(?lﬁdl Sr“uﬁg‘?% € ]@(?SH{%%?%&%grct%lﬁa(ftg"ﬁe C
(di amonth | ik@ak et ehtittidaéhiat & ddVefdd'®Eh tBE f¥mtQntaRing! KPdrdfén g?hfa film
has an SP3 bond as a bond between carbons in terns of short range order

but has anfitmmnghhusmnainigg carbon or silicas ntridevfdin). The conpositi on of the

DLC filmis carb andjgyglro en with the contents of 70 to 95 atons% and 5
to 30 atoms% re‘ggg&:t‘i"\} | {pe %Wﬂi’s"*;“‘?ﬂ%‘)?qq FTHStUESt ReatelrgatAeng 1anRersgymed

e L AL SO B IR DX BB By iy MR 5 BB,

t hat gas per me ity oxyd
Al'so, 1t isnkRemngdmeadted Wiked tHeMifiSematidf @3eément dmits ¢he DighPds aalided, Ul T

of neasurenent by a
15 that hydrogen can be diffused from the space containing hydrogen to terminate
defects in the organic compound layer with hydrogen. By terminating defects in
the organic compound layer with hydrogen, the light emitting device can be
increased in its reliability.
Note that, in this specification, all the layers provided between the cathode
20 and the anode are collectively referred to as an EL layer.  Thus, the
above-mentioned hole injection layer, hole transportation layer, light emitting layer,
electron transportation layer, and electron injection layer are all included in the EL
layer.
The present invention is characterized in that the thin film mainly
25 containing carbon is a DLC (diamond like carbon) film having a thickness of 3 to
50 nm. The DLC film has an SP> bond as a bond between carbons in terms of
short range order but has an amorphous structure in a macro level. The
composition of the DLC film is carbon and hydrogen with the contents of 70 to 95

atoms% and 5 to 30 atoms%, respectively. Thus, the film is extremely hard and

30 superior in an insulating property. Such a DLC film is characterized in that gas
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m crohardness neter. The DLC fil mcan be forned by a plasnma CVD net hod
(typically. RF 5 plasnma CVD net hod, m crowave CVD nethod, electron
cyclotron resonance (ECR) CVD nethod, or the like), a sputtering method,

or the like. Any film formation nmethod can be adopted to formthe DLC film
wi th good adhesiveness. The DLC filmis formed with the substrate placed
on the cathode. Al so, when a negative bias is applied thereto and ion
inmpact is utilized to.some degree,. a mnute 10 and hard film can be
formed. AsPSTPERAEYONGJESRIEE ’f?ﬁ“WWQrﬂﬁ%SFﬁdPFoﬁ'°§'hyﬂFBgéd5§§§“@nﬁmh
hydr ocar bogy d@bgﬁﬁﬂ R3S Qan 5 (25 PO A L kﬁ?cag'; g ‘M“ ch
are ionize ue to g P'sch arge, and ions are accel “erate

agai nst a nﬁartofh@dﬁlets@anurch a negative self-bias is applied to thereby form
the film Thus, a 15 mnute and snmooth DLC film can be obtai ned. Al so, the

DLC filmis chardbed?l&etilmycannbe darmed &yt n arapas dnY Dometlyshityprablyp&Rfent

| at i | m wi t t i Sj light. Furth t hi
Speci 11 cht PBTA he? Do PRTHan PRV i BEfR; e tiote yrbtignartomgnee
means a St ALeR) W GlkihdaNSITHd MREE Lisphitérind $hahSa) blthe 80 Ay HifiYe and

the 20 termséem -transparent with Tespec e VISl Ie I'I"ght

state in whoratatiohrmeshodt ¢anbe adbpteiao \fosmbthe IDLGhfilnh sviftD ghod &A¥esiBEhJSE.
DESCRI PTI ON OF THE DRAWNGS In the acconpanying drawings: 25 FIGs. 1A to
1C are secThedMCifilants farmgdowithdhe substrate phisediarethe oublde. 1 Alsos Wélepraesent
i nvention; ew 1 n accordance odi nt Mode .1 of the
present |ﬂ?¥ﬁtvec%)’ﬁas Ela@é)?leg,&h?rgt%ﬂmgbo%"g lsaw{ L‘ﬁf{zﬁ’bﬁo%% Eg15f> ¢ minute
accor dajiceayd hdrd f36h EPpd omidd. Mode 1 of the present invention; 12 FIGs. 4A
and 4B each show a |am nate structure in accordance with Embodi ment Mbde 2

of the present iAvenatieantiofr| g usAd afud SiBnafermatponyi ewbydrogas cgaglammee awi t h
Enbodi ment h)lf\(/ibrggar%onfbased gas (e.g., CHy, C;H,, CgHg, or the like) are used, which are
ionized due to glow discharge, and ions are accelerated and abutted against a
cathode to which a negative self-bias is applied to thereby form the film. Thus, a
15 minute and smooth DLC film can be obtained.
Also, the DLC film is characterized by including a transparent or
semi-transparent insulating film with respect to a visible light.
Further, in this specification, the term transparent with respect to the visible
light means a state in which transmittance of the visible light is 80 to 100% and the

20 term semi-transparent with respect to the visible light means a state in which

transmittance of the visible light is 50 to 80%.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
25 FIGs. 1A to 1C are sectional views in accordance with Embodiment Mode
1 of the present invention;
FIG. 2 is a top view in accordance with Embodiment Mode 1 of the present
invention;
FIGs. 3A to 3D each show a terminal portion in accordance with

30 Embodiment Mode 1 of the present invention;
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the present invention; 5 FIG. 6A to 6C are sectional views in accordance
wi th Enbodi nrent Mbde 3 of the present invention; FIG. 7A to 7C are top
views in accordance with Enbodi nrent Mode 3 of the present invention; FIGs.
8A to 8C each show a mask in accordance with Enbodi rent Mode 3 10 of the
present invention; FIGs. 9A to 9C are sectional views in accordance with
Enbodi nent Mode 4 of the present invention; FIGs. 10A to 10C are secti onal
views in accorda wi t.h iment  Mdde 5 of the present invention;

Fl G 11 shows. anTdgsmire 41 S Skt f g aHr SEGL o LoV ARG i b
Enbodi ment g2,08qitRat RIRRENDf {HY ?ﬁe‘n?'ﬂnveﬂ .12 shows an exanple of a

manuf acturing apparatus in acc ance W th” Enbodi ment 2 of the present

invention; FlGs. F1GA 34 ahdP Bachophasweain examhieccolitREebatitmecanModiey bee;
and 20 FIGs. 14A to 14C each show an exanpl e of an el ectronic device.
DETAI LED DESORICFIN (AN QRIOTHE  PREFERRED ENBCDI MENTS Enbodi nent nodes of the

t t i bed 25 Fl
R Lopt vi ew of TKIbHA BB A0 BE FRTOND Yirgsin AoGuainer SUdemapdmar Mot

referred t@cﬁsthJEF_eséthﬁ%ﬁﬁ@r) where a nunber of TFTs are provided, there
are forned a pi portion 40 used for display, driver circuits 4la and -
41b for driving FpGxelA tof7Q hee pipxekwpdntacoordaace avitteEtribodiment Maide fDof
connecting an electrode formed on an EL |layer and a lead wiring, and a
terninal pHraPEEMINYAL; ch an FPC is 30 attached for connecti ng an

and a seal i ng. mohlar S \aPs Geldnod Sk hPhordingg SEuh Bnoqtul Mo

sectiongd ¥f W prakan i&@nt he dashed Iine A-A" of FIG 2. The pixels are
arranged regularly in the direction of the dashed line A-A'. Here, an
exanpl e of the pFKas.HAto &ayed seotivred voewein afcdrdarge with EnbodiarenKMode

4 of the present invention,;

FIGs. 10A to 10C are sectional views in accordance with Embodiment
Mode 5 of the present invention;

15 FIG. 11 shows an example of a manufacturing apparatus in accordance

with Embodiment 2 of the present invention;

FIG. 12 shows an example of a manufacturing apparatus in accordance
with Embodiment 2 of the present invention;

FIGs. 13A to 13F each show an example of an electronic device; and

20 FIGs. 14A to 14C each show an example of an electronic device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment modes of the present invention will be described below.
[Embodiment Mode 1]

25 FIG. 2is a top view of an EL module. In the figure, over a substrate (also
referred to as TFT substrate) where a number of TFTs are provided, there are
formed a pixel portion 40 used for display, driver circuits 41a and 41b for driving
pixels of the pixel portion, a connecting portion for connecting an electrode formed
on an EL layer and a lead wiring, and a terminal portion 42 to which an FPC is

30 attached for connecting an external circuit therewith. Also, a substrate for sealing
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5 direction will be shown. In FIG 1A a light emtting region (R
indicates a region for emtting ared light; alight emtting region (G,
a region for emtting a green light; and a light emtting region (B), a
region for emtting a blue light. These light emtting regions of three
colors realize a light emtting display device capable of full color 10
display. Also, in FIG |IA a TFT 1 is an elenent for controlling a current

flowing in EL layer (17 emtting a red |ight and reference nunerals 4
and 7 denot‘"'g_aésjbﬁtC e%r“”dd‘rsef’l"ﬁ]"‘_el%cdﬁl_?‘dd’eﬁf‘m \%BH&"}“H‘ ‘Tﬁllf?r'é“eanr%ér?é’h_t
for controlid i RectRnGU i fc@Ntakbh AW he IdAs Y Fhe haxess iR em tting a green |ight
and reference nunerals 5 and 8 denote 15 source or drain electrodes. A TFT

3 is an el enent flhe moels ot hiragead cagulahy in theoowiragidnmo@rheElashay éine19-A'.
emtting a blue light and reference nunerals 6 and 9 denote source or_
drai n el ectitedr Rarplemédhpuniselal yramedntn e gedst @ R feeppdyerin an X
i nsul atiggdHelftriT@nfolrl ﬁ%f‘gf an organic insulating material or an inorganic

i nsul ating m At e W30 Reference numerals 11 to 13 each denote an

anode (or a cat hagdglGofAtl heighPERHNG r_k'gg)m_t(lze)mkbr@_aeﬂegrmmor%mﬂ%% Qﬁ&?t es
a cathode (or an anode) of tghe organic light emtting elenent. 11T this-
exanpl e, thghtat hgblieeditting regbm (F),a rdgion fet enfiiting £ gnsinstighig aall alighi n

nmetal layer (typically, an allqQy of MjAg, Miln AlLi, or the |like) and a
t ranspar enF"'i'éW&ufﬁ&’% (1831 h (%mwfpwr@i?t% 3 hliweuhiehki dEhess dight £mittmgoxi de

oxi de’ ( zngc 2, 1% QY RAPECHENRs TithPEHP Bsbieh EPadsandedoghy

em tting edRpRRt s passes. Note that, the transparent conductive filmis
provided not to function as a cathode but to decrease the electric
resi stance. As aflwndtlE]1G. 1Aea IHTT b anelemend foneadirolbngratcerreal floauiginp a

o o gt on SBscl 20 RIS (), ooy () ungst e
T R e
13 and porin en<El heyee b vReming FUBider lighhend eéfgadtice nuitertalt Srand2¢ dahste
covered with inorganic insulating filnms 14. An organic
5 .source or drain electrodes. TFT 3 is an element for controlling a current
flowing in an EL layer 19 emitting a blue light and reference numerals 6 and 9
denote source or drain electrodes. Reference numerals 15 and 16 denote
interlayer insulating films formed of an organic insulating material or an inorganic
insulating film material.
20 Reference numerals 11 to 13 each denote an anode (or a cathode) of the
organic light emitting element and 20 denotes a cathode (or an anode) of the
organic light emitting element. In this example, the cathode 20 is made of a
laminate film consisting of a thin metal layer (typically, an alloy of MgAg, Mgln,
AlLi, or the like) and a transparent conductive film (an alloy of an indium oxide
25 and a tin oxide (ITO), an alloy of an indium oxide and a zinc oxide (In,03-Zn0), a
zinc oxide (ZnO), and the like), through which light from the respective light
emitting elements passes. Note that, the transparent conductive film is provided
not to function as a cathode but to decrease the electric resistance. As an anode,

the following may be used: a material having a high work function, specifically,

30 platinum (Pt), chromium (Cr), tungsten (W), or a nickel (Ni); a transparent
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5 conmpound |l ayer is partially formed on each organic insulator 24. On the
organic insulators 24 (also referred to as barrier or bank) covered wth
the inorganic insulating filns 14, auxiliary electrodes 21 are fornmed. The
auxiliary electrodes 21 function to decrease an electric resistance val ue
of the cathode (or the anode). The above-nenti oned transparent conductive
filmhas a 10 relatively high resistance value, so that it is difficult to

achieve a | cﬂl%n%&ﬁfﬁﬁ%gt-lgg'ﬂg‘ﬁ%‘c’%%theb%ke%%‘{éi At eadye Lary el ectrodes 21,

the el ectrodes servin at hod ran ano 3 can be reduced in

resistance as a whol ergdnic addidd QM4 [N rdtbHed eSS Katride BLAYBIELPSh
conductive filmcan be reduced. -.Further, connection with thé wiring or

the. el ectembeof-thn anhded Ewemathoalge) 11 0 13 andPaatbneihedehusivaen.t heurshexj thear y
el ectrodes 21.. The auxiljary el ectrodes 21 may. be ,subtj. ected to film,
format i on OiBApet Nev RN Hetbreoverd with iaguanisinsylaneg. fitpky bfighAngrganic

sputteriing hafs i . | he auxiliary

el ect rodestﬁlB maylaggr §§’?ﬁg%%é¢o?%8@5%%gg88%234'%?'{5#43% |2%fpuri ty el enent

i mparting a condugtthyiokyanié Yifilatdfs 24 ¢aROtrefelRICioess baQmer dieaky¥Bvered
consisting of W Wsi X, A, Ti, M, Cu, Ta, 20 G, and-M, a filmmainly
cont ai ni ngwih theliogrganicerisalatiog GlmeAgoanyiliany etdchiodesr@ilnarg foomedi nilthg t he
el enent, or a.lamnate, fi ?ﬁn her.eof . Thus, if the transparent _conductive
filmis fHedRrEnclerBodts i iéﬁ"&“@ﬁ‘ d0: fdedserdn glectyn isaistange kg RIviech

b ' ( t | e 6 t hod
S T L L Sy S i R R N

dashed 10i nela@ively high?Pesidtence2valud, kb Ghail G, isedigfitulod6 sachiviees tigghebycrédie
dotted line are electrically connected to each other. Also, in the
term nal pdewewer, banpeivadingotle adxilipey electrodes 21i she wlentrpdes seheng aasea

materi al as,a cat hode 10, \Al'S a seali.ng substrate 30 js honded.thereto
usi ng the ngm(ﬁn@rr@nﬂéqq%fangg éestuFSd rlr’é%ﬁflétiaﬂceaﬁs ian‘fngtFal Bfadg’b‘b(_m’ 9 m
so that althidkhgss dfAfk tAAsSdrtMLRIEERN BilmQn VeGedhidged. Here, it is :
desirable to turn the sealing menber 33 into a shape like a 15 frame with
a smal | wi dth sduathet,ccqmmettien withover Wixing be thk eleetrodé fenuihi. loARReatdrrig i S

preferably Berf rmed in the vacuum for degassing i.mmedi ately before the
seal i nd> AFBEVEL WD thes apgiligey elesipdes 2dsi ddiet Helkiary) ¢lagr myy, bay so,

icgnit > b ﬁ%ﬁh@e@ke@g@%ﬁl{;ﬁ&ﬂn&&% SERM A URTHIE B0 14 IS i ESmidh. A riRb R Pher @

a sputtering method, an evaporation method, or the like, the auxiliary electrodes 21
may be formed of poly-Si doped with an impurity element imparting a conductivity
type, an element selected from the group consisting of W, WSi,, Al, Ti, Mo, Cu, Ta,
20 Cr, and Mo, a film mainly containing an alloy material or a compound material
mainly containing the element, or a laminate film thereof. Thus, if the transparent
conductive film is formed on the auxiliary electrodes 21 in contact therewith which
are brought into contact with the electrode on the lower layer, the cathode can be
led out. Note that, FIG. 1C is a sectional view taken along the dashed line C-C' of
25 FIG. 2. In FIG. 1C, electrodes connected by the dotted line are electrically
connected to each other. Also, in the terminal portion, an electrode of the terminal

is formed of the same material as a cathode 10.
Also, a sealing substrate 30 is bonded thereto using the sealing member 33

O as to maintain an interval of about 10 pum, so that all the light emitting elements

30 are sealed. Here, it is desirable to turn the sealing member 33 into a shape like a

15



5 an inert gas (rare gas or nitrogen) and to allow the space sealed by a
protective film 32, the sealing nenber 33, and the sealing substrate 30 to
contai n hydrogen. Heat generated when the light emtting element emts a
light is utilized, which makes it possible to diffuse hydrogen fromthe
space containing it to thereby termnate defects in the organic conpound

| ayer with hydrogen By termnnating the defects 10 in t he organi ¢ conpound
layer with i.ncreased in its

h t ht tt devi
o ot | v R0 s o F01 g SV AR Yo PGS ol g

cor r espondi Rk E@rfohﬁ@@%ﬁhé’%&hﬁﬁ'fﬁr aaeds@rrpwnqiﬁ@dfam@ %f@r%atlhhrﬁgalmg
substrateg nong the color filters a< red colored fayer

provi ded opp)lozsrzmewos bhededtherdtbgisingethict e ige meghloar AR) , ABolb uglpeefermé ored
| ayer 31c is provided opposite to the green light emtting region (G, and
a bl ue col & &and Aepeading ﬁt@%?'@ﬂ%ﬁ@r%@p@sﬁﬂtﬂém@ph% cgnufémmgdn@r@gﬁrt 2ichg

h h
[ ront - st ot idhlars SRS PRERLerRlu gt FEUHL TR GRRCNE ik

|'i ght - shi ebdi g 599111&% m&lf% kRd ehe {Afing shsmmébo%@bﬁﬁnpﬂw geﬁ 3i-ﬁaf"re
formed of a netal m (contai ni ng chronfum etc. 20 or an organic fi

cont ai ni nggendyradkwperg thenlightl emithieg ptm@ﬂtemlm/ermtghom ufplized, sviooh ofakdeldt
color filters makes a circular polarization plate unnecessar Al so, FIG

1B is a sebPisl twﬂé&vqeakwfoa%rf@omh@ed&%sdcqmﬁems toyfherely telznmAFeso |n

FI G 1B, or i 4 r nds f

denot ed by SLEst BB el Lafivblid vty nEdiEer B €M elne B¢ eBRE on
exanmpl e10 Ninvie BrgdhiEleohipv@d Udy&matith AgdRdgeRdtHel BRAt Emittimedddvics LARTEE | S
shown, the present invention iS not particul arly imted to the above. It

may be al smcrqﬁssdmbiterd:lmbﬁbtrymthe EL | ayer for each pixel enmitting the same
color. Al so, i i 32 is formed so asto

Fcﬁ At thep tective f er
increase 30 reI unen; 4,0 ert‘ﬂé“?rieﬁ?‘r’t i _PE"I"H’g Caié’\ﬂ géﬁrs RATTEsPQgling, to the .
B T e e e

protectiveaitd BdlosedIBlenabliy pi@ddedsppbiite RSthRaed i4plhe enﬁtiﬁitg &-Jg&in em) a
|

emtted |ight passes therethrough. Further, the protective | m 32
f or med k¥ t gicen cpiqrad é@))rﬂtraﬁlﬁllﬁ@rfi’wd?ﬁd)géw&i@ to the green light emitting region (G)

and a blue colored layer 31d is provided opposite to the blue light emitting region
(B). Further, regions other than the light emitting regions are light-shielded with
black portions of the color filters, i.e., light-shielding portions 31a. Here, the
light-shielding portions 3ia are formed of a metal film (containing chromium etc.)
20 or an organic film containing a black pigment.
In the present invention, provision of the color filters makes a circular
polarization plate unnecessary.
Also, FIG. 1B is a sectional view taken along the dashed line B-B' of FIG.
2. Also in FIG. 1B, the inorganic insulating films 14 cover both ends of portions
25 denoted by 1la to 1lc and regions therebetween. In this case, although an
example in which an EL layer 17 emitting a red light is used in common is shown,
the present invention is not particularly limited to the above. It may be also
possible to form the EL layer for each pixel emitting the same color.
Also, in FIGs. 1A to 1C, the protective film 32 is formed so as to increase

30 reliability of the light emitting device, which is an insulating film mainly
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5 formed in order to increase reliability of the light emtting device. By
formng the filmcontaining hydrogen prior to the formation of the
protective film32, the defects in the organic conmpound |ayers 17 to 19
are termnated. The film containing hydrogen may be a thin filmmainly
containing carbon or a silicon nitride film As for a nethod of formng
the filmcontaining hydrogen, the filmis 10 fornmed by a plasma CVD net hod

tteri met hod wi.th [z f. . - at tg which .th [
compound | yaPolE PRl PET S Qs CRE ity Rrehfghg Tethdd™ ©
tenperat ur 159, HOPGON A &S$C, NRL Srdidt@tve filh | FReferkBiy RadCastihl ad l't)(gﬁ]bl

contai ning hydrogen is assumed to partially constitute the protective Film
and thus isscloffia tiedniiticd hehf pgueetheAtbmughhe fil m contai ni ng hydrogen nay
be used as a 15 buffer layer for_ relaxing a filmstress of the protective
film32. Needl es§Ufli§esale piokect predslans2iihiameadontars flsr cpniginiag hydragea is

structure . An exanpl.e of. a rycture.partial.l Lfferent from
the one of "B ot s TERTRE Bl ofing b RRRE ddticd, by WSiRRRg dhe,
conponent s filgeBbhaing Chy*d'i‘@%‘?x pfibr IbGhe fefinfafiod ol g)%l@tsﬁﬁe thini dentpeal
synbels for sinplicity. 20 FIG 1C shows an exanple in which the electrode
formed of dbtecsame themomanel caspolvedchiyamdd 7( ta diYs pae eéatmplaect r Tk fiilsn

provided in the term nal portion. However, FI G 3A shows an exanple in
whi ch an eFeREHYRS Fydraga gray E% %é‘?ﬂﬁmﬁ%t@ﬁlné}’ coRtaingt arbpB T aduliedn t he

TFT (a Wf| an u i 4 ih 4Rk AYEIe fifn Yo ed
o achi eve "SHUETUAT o R0 Rir d BRI PBFBmiEe (i Blufun g S RbC e il
whi ch aro ef@eiddo®dg 10plagsde CVD hfethdansr raasﬁiti@ln[_ggsnahm *@lthBl @Ctdn@deof
(anode) is used to achieve connection with the C. In this exanple, the
el ectrode tanpesatuse heavhoeh theordaset conipomeditayst cahde maistantefozrexampds & he

gate el ectrode of the TFT (a Wil an upper_ layer and a TaN filmas a
lover | ayef3needTuBHOe: tempsiaiie o Té‘gﬁcfZPGleséc Netathatninek K 1ty 16hithar an

of “the sam e a ane B FRRATE imed o el Eaipieng b isE}E PRR Al on

the el ectr ode id Ominee irnfhet figurs AMALSHtRE ifikin dnitdilig DdBEee hR§tvogRd(anode)
formed on the lead wiring (wiring in which a TiNfilm an Al film and a
Ti N fi |} abeffenlayerfosdelaringfefibm stress of e pyoteetivenEInT 32,

‘Needless to say, the present invention is not limited to the structure of FIG.
1C. An example of a structure partially different from the one of FIG. 1C is
shown in FIGs. 3A to 3D. Here, in FIGs. 3A to 3D, components identical to those
of FIGs. 1A to 1C are denoted by identical symbols for simplicity.

20 FIG. 1C shows an example in which the electrode formed of the same
material as the cathode (transparent electrode) is provided in the terminal portion.
However, FIG. 3A shows an example in which an electrode formed of the same
material as a gate electrode of the TFT (a W film as an upper layer and a TaN film
as a lower layer) is used to achieve connection with an FPC.

25 Also, FIG. 3B shows an example in which an electrode 10 made of the
same material as a pixel electrode (anode) is used to achieve connection with the
FPC. In this example, the electrode 10 is formed on the electrode made of the
same material as the gate electrode of the TFT (a W film as an upper layer and a
TaN film as a lower layer) in contact therewith.

30 FIG. 3C shows an example in which an electrode for achieving connection
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5 FIG 3D shows an exanple in which an el ectrode for achieving connection
with the FPC is an el ectrode made of the same material as the cathode 20
(transparent electrode) forned on the lead wiring (wiring in which a Ti N
film an Al film and a TiNfilmare lamnated in the stated order) of the
TFT. 10 [ Enbodi nent Mode 2] Here, the filmcontaining hydrogen and the
protective filmwll be described with reference to FIGs. 4A and 4B. FIG

4A is a Scaﬁwtthglﬁr?(gﬁ%a‘m&&%‘r{\‘opg AR 3Pk & gf mgohal_;%ﬂlqt 5 (i rcgﬁ‘lgﬁée’d)f

the EL=. el enent. efvrence. nuner enotes a cathode” 15

(or an anogelispd@dht cddttiolde} ayaied dDdhe ddciaRRAR fhate df ¢t Hivsleinatedthd as ahdLC
fil mcontaining hydrogen; and 204, a protective film Wen the emtted

light is causedledwdpdgsoddiriorghd ohethanedbw2irg (witemduethiceafliNnfilmavamg a
| i ght-transm ssive : ty (JTQ ZnO, etc.) is prefera used as the
anode 202, AE@H‘ aad o HRPFilmbre 1585 'at%%tazedfqrﬂ%)@éﬁh%ﬁﬁy filmof MAg,
Myl n, Alki, etc. (i r . : i ey n
el enent Dbel ongi ng};:%t}bg%réggg)s%%oér)&ﬁg 'pﬁm@%\éﬁgg"r| cdtgggffégmgymg g}lngér}a rfg

t hereof i swittefies HRQY ysed. eldhpoder airlet by ahé i dame2Gdateryl e mMredeatdbd@mo

tnsulating filmminly containing silicon-nitride or silicon oxynitride
whi ch is obiraispernbglestioga) farmeadgon thg lead WDDgsOurmg ior wRichsy JiMfjlm, Tave

silicon nitride film .pe obt ai.ned by 25 usi,ng,a,si.lic target through
the for rrat(%ﬁﬂf”haﬁﬂa ! @’Iﬁéfeelagﬂﬂ?tﬁfjﬁ'i}/f"be ﬂf‘tﬁjé’g‘é‘ﬂ) of the ﬁ?gon. Al so, a
silicon nitride target can be used. The protective film204 my be al so

formed by a filmfornmation apparatus using a renote plasnma. Further, when

t he emi 10 efEibgdimés Madis2H t o pass through the protective film it is
preferable that the protective filmis made as thin as possible. 30 The
DLC film 203 conHa&rai Hg Hijar sgatrieiast hydegear pad thed prsteetdeerfila twill 18 t he

contents of, 70.tq 95 atonsi_an ta 30 ons% respectively and thus is
extrenely ﬁ%srcalbgﬁawguffg?rie{}?e ﬁ’nﬁlgﬁs‘ﬁ%%ﬁﬁl%fﬁghg property. The DLC film

contai ni ng hydr pgen 4mys be scREMBAC Diagrah adidwify/Dai eixaREpI€ [P L C BInhiYiateRF
pl asma CVD net hod, m crowave CVD nethod, el ectron cyclotron resonance
(ECR)- CVD stouctetehafcthe &il. tleeneint.k edn FHG.9pAit teferenge memmbod 200 dehbtes lai daehode
15 (or an anode); 201, an EL layer; 202, an anode (or a cathode); 203, a DLC film
containing hydrogen; and 204, a protective film. When the emitted light is caused
to pass through the anode 202, a conductive film having a light-transmissive
property (ITO, ZnO, etc.) is preferably used as the anode 202. Also, as the
cathode 200, a metal film (an alloy film of MgAg, Mgln, AlLi, etc. or a film
20 formed by coevaporation of aluminum and an element belonging to Group 1 or 2 in
the periodic table) or a laminate thereof is preferably used.

The protective film 204 may be made of an insulating film mainly
containing silicon nitride or silicon oxynitride which is obtained by a sputtering
method (DC system or RF system). The silicon nitride film may be obtained by

25 using a silicon target through the formation in an atmosphere containing nitrogen
and argon. Also, a silicon nitride target can be used. The protective film 204
may be also formed by a film formation apparatus using a remote plasma. Further,
when the emitted light is caused to pass through the protective film, it is preferable
that the protective film is made as thin as possible.

30 The DLC film 203 containing hydrogen contains carbon and hydrogen with

18
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As a nethod of formng the DLC film 203 containing hydrogen, the filmis
formed wthin a range of tenperature to which the organic conpound | ayer
can be resistant, for exanple, a range fromroomtenperature to 100C or

| ess. As a reaction gas used for the filmformation when the plasma is
generated, 10 a hydrogen gas and a hydrocarbon-based gas (e.g., CH4, C2H2,
CoH6, or the like) my be used Heat treatnent is perforned within a range

of tenperat re to t he C comnpou | aye r can be. resistant and
heat generé eEOMER Pﬁgol 'logﬂ? f’%/’i ﬁ@‘? Sel® 8t OB E-s S PEIve ‘gﬂf‘d ‘E“S B

uti|ized, soubhily MY P il REIELUBRG JrbRMENCTREBAS i 18 J?gloni ng

hydrogen to termnate n the organF conpound T ayer vmt

(term nati diyirodBy ey rienfiriied thha pslateetGVDN nidiod (G hdatl yC RIFPPIEE (tVlYﬁr
wi th hydrogen The | ight enmitting device can be increased in its

reliabili tynethwi sonicigheryet ke/ PL@ethadn elsatran néyedothgl risgerancs (ERepd VD
hydrogentur d i nt can' b ed to.term nate defects in the
organi c %o ?1(& qréﬁ(’efkwpflﬁpﬁ CHY i glé‘?’rﬁofﬁh Sd¥ftion, the protective film
formed so as to QQVv o] ock
hydr ogen di ffuseggtagl&/\]/g% %ﬁ%rr&%ﬁ?&eﬁ%ﬁg%%@%:& g{agﬁﬁg hguﬁfg%ebcplé%n%m%
di ffuse hydewogshwithiroa trdmgeoasfg&mpbrﬁmrmmmd1dhamerorgm1ctd®m;eiumdt1@ydﬂdaatlﬁ:

defects in the org' nic conpound | ayer with hydrogen as well. Note that,
the DLC fi Fenigiamis HOrfixagphs; drianan fioam ream jemperatuie tp 180 de or lessfilmfor 25

he |igh itti | d
T A e T G Lol B A A
cont act ;M & hyldhegdr %5\3 mRde Bfdrbbgbof badsPaie .o C @ atje d Hé,”btheallke
sputtering rrethod here is a possibility that |rrpur|’[|es I'n, Sri, Zn,

etc.) cont aaydst isedt he transparent conductive filmare mxed 30 |nto the

silicon nitride film However, é%)éform n the DLC filmcontainin
hydrogen as a buPfay "F%Wéer"ttlﬁé’te mgd withing ajrangg f tpwPeTaIE oW K‘év@wt

T, g WS ) B DAL bR e BRSPS
Sri, etc.)elaienP@nitsaneohd if 1QMed)isyitAg-AVIRbLEN chd 8N difI8sdd REMPREALC _
conductive filmand a superior protectl ve film 5 having no inpurities can

be for nEd. film containing hydrogen to terminate defects in the organic compound layer with

hydrogen (termination). By terminating the defects in the organic compound

layer with hydrogen, the light emitting device can be increased in its reliability.

Also, when the DLC film containing hydrogen is formed, hydrogen turned into a

plasma can be used to terminate defects in the organic compound layer with

20 hydrogen. In addition, the protective film formed so as to cover the DLC film

containing hydrogen functions to block hydrogen diffused toward the protective

film side and to efficiently diffuse hydrogen into the organic compound layer to

thereby terminate defects in the organic compound layer with hydrogen as well.

Note that, the DLC film containing hydrogen can serve as the protective film for

25 the light emitting element.

Further, the DLC film containing hydrogen can also serve as a buffer layer.

When the silicon nitride film is formed in contact with the film made of the

transparent conductive film by a sputtering method, there is a possibility that

impurities (In, Sn, Zn, etc.) contained in the transparent conductive film are mixed

30 into the silicon nitride film. However, by forming the DLC film containing
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Wth such a structure, it is possible to inprove reliability as well as to
protect the light emtting elenent. Also, FIG 4B is a schematic diagram
showi ng anot her exanple of the lamnate structure of the EL elenent. In
FIG 4B, reference nuneral 300 denotes 10 a cathode (or an anode); 301, an
EL | ayer; 302, an anode (or a cathode); 303, a silicon nitride film

cont ai ni ng hydrogen; and 304, a protective film Wen the emtted light is
caused to pass through the anode 302 it is preferahle to formthe anode
505" usi ng. BOdpRthce o BBRRT el \ ToRist PAnaHE 4 Rre il ey Oan
extrenely Ik ( nitQide ahiam NAL s oft ep,.t he
emtted |i gﬁt lm?@ﬁggblaslggd 'EH g %(gégﬁ tnht?lgﬁngﬁ{nheﬁgﬁjgggﬁég)theaé%tvﬁleé&gh%b 02, a
conduct i vebifftmalbm, fofnf@d, sbahdt thavintpraicki(@htSi.raos rdas Hevprepenparfrym i S
preferably used. Further, as the cathode 300, a netal film(an alloy film
of MyAg, MyrAg therein frome theotradspry¢ih st weldy coliine gad aponerios prefecaya hilmum
and an Iﬁmant bel ongi.ng to, G.ou ([11 or 2 in the periodic table) or a

| ami nat € t HEr ' 0'LPY Heg%ﬁ‘ 8?5%?6/)6 sed. The protective film 304 may be

made of an insul @hinngydh haAREkY it KOPERidIE NG i%ﬂrb@@r}eﬁéﬁiﬁi &s QelPlakiGon
oxynitride which is obtained by a sputtering nethod (DC system or RF
systen). Tpetitthecbhghtranittiineeleniemt.nay be obtai ned by wusing a silicon
target through the formation in an atnosphere contai ning nitrogen 25 and
argon. Also, a sMsPcdRGni4h ity@ sehegraticcdiagan w@@wngﬂ@@oa\%t%mn}@ ofj thé 304

may be al sQ f [ oAt on S _HSLN [ pl aspa.
Furt her, %ﬁﬁt?ﬁsﬁrugﬁ%ﬁp géhﬂ:‘g‘h{lg%se ngau@g@ﬁ{'?%z{se ;er?lﬁ(%orglbrﬂgﬁésg |d8f18£ét%i ve
film ifo i$chmetier@phi adddsy: 301e r BLEGYEN S0 laih dnbdeB@e aaéatﬁ&'lég; 393, a
possible. The silicon nitride film 303 containi ng hydrogen may be formed by
a 30 pl assiacavbitnde Holdn (coppiiniag| lyydrREem| ashd046VD pretehbde fitirer oWher 6D

thod, 20 el ect ycl of ECR D. net hod, the like),
O o ST e SH e Parec Bl e ot T i meiksa Tagb HSrbitien of
form ng thodk! 362 Nshle! i1 Rdlbtivh e fAhAYRE 0 IBRELAACHissivENGrobbh ! b, ayer

formed w thin a range®o enperature to organi ¢ conpo

-.-can be resdxsieaitly tHif im&Xbfilth €M e\ d)abg&1drhmate ersofenper ature to 100C or

15 Also, when the emitted light is caused to pass through the anode 302, as the
anode 302, a conductive film (ITO, ZnO, etc.) having a light-transmissive property
is preferably used. Further, as the cathode 300, a metal film (an alloy film of
MgAg, MglIn, AlLi, etc. or a film formed. by coevaporation of aluminum and an
element belonging to Group 1 or 2 in the periodic table) or a laminate thereof is

20 preferably used.

The protective film 304 may be made of an insulating film mainly
containing silicon nitride or silicon oxynitride which is obtained by a sputtering
method (DC system or RF system). The silicon nitride film may be obtained by
using a silicon target through the formation in an atmosphere containing nitrogen

25 and argon. Also, a silicon nitride target can be used. The protective film 304
may be also formed by a film formation apparatus using a remote plasma. Further,
when the emitted light is caused to pass through the protective film, it is preferable
that the protective film is made as thin as possible.

The silicon nitride film 303 containing hydrogen may be formed by a

30 plasma CVD method (typically, RF plasma CVD method, microwave CVD method,

20



| ess. When the plasma CVD nethod is used as the formng nethod for the
silicon nitride film 303 containing hydrogen, as a reaction gas, a gas
containing nitrogen (nitrogen oxi de-based gas represented by N2 and NH3NOX
or the like) and 10 a hydrogen silicide-based gas (e.g., silane (SiH4),
disilane, trisilane, etc.) may be wused. Wen the sputtering nethod is used
as the formng nethod for the silicon nitride film303 containing
hydrogen, a,silicon nitride fil kN dr oge By be-_ obtained by
s ng e i FlElhheaudion rrGagped HECRAHLPI Mo 38 e A er &SP EUERs nf ng
hydr ogen, ﬂkﬁmgg%chq?qn@ﬁg@ﬂﬁnﬂkgqﬂtﬁaﬁk¢|con nitride target may be used.
Heat treatment is performed”within a range of tenperature to which the

or gani ¢ conpoundAkay erwctlcahobéomesi shantlicandhitrédt figyeri3at@daintiven hi e denght
emtting elepent emts the light is utilized, so that hydrogen can be

di ffused fHEn{tMds dprmediidan i rangg o ff e Mmpe toweaionVAE hifer oganict eompeurdhat e

defects in,the organic.co und |ayer with_ hydrogen, (tern nati o -B

t er ni nat] n§YEh&E LS eECtS???'ﬂP?‘ﬁree’f)%@ﬁi a raﬂ%%{)%ﬂdog%é AW JArdYet, grt he
i ght em tidsgg device is increased in its reliability. Al so, when the
silicon nitride filmcontaining hydrogen is fornmed, hydrogen turned into a
pl asma can be us@henotheeplasmat €Vihenetbbdcissused dshehofgaming Hsthoaimpau ric

| ayer with hydrogen, r&lr addition, the protective filmformed so as to

cover the SFIEPR et HimSUS rontaingihyiingeny aF dgeacton EasonLas captaaig

hyd j f f , : ' ' i d ton~ef f iici ent|

0711 uge ny sl Wi ORIl  Ba AR TE RS ik By p g Niator bt s

def ect sig na thyerdpeaadiiicide aBEd pds |(8)e silant {(BiMyd dTRRAe 2frisiht  ethi)tMa h%t,
e

the silicon nitride filmcontal ning hydrogen can 30 al so serve’as
protectiveufedmfor the light emitting element. 21 Further, the silicon

e L m oL 10 Dy, A0, SO 85,2 ULt T S "
oAU SO R IR SRR, (LB SO )
5 fil m ar emai »edobtainedttieusing iaCsilcon tdrpetethtolgh tHadofeiRtion B adnodtiridiphéde
sth conls containing hydrogen, nitrogen, and argon. Also, a silicon nitride target may be

used.

Heat treatment is performed within a range of temperature to which the
organic compound layer can be resistant and heat generated when the light emitting
element emits the light is utilized, so that hydrogen can be diffused from the silicon

20 nitride film containing hydrogen to terminate defects in the organic compound
layer with hydrogen (termination). By terminating the defects in the organic
compound layer with hydrogen, the light emitting device is increased in its
reliability.  Also, when the silicon nitride film containing hydfogen is formed,
hydrogen turned into a plasma can be used to terminate the defects in the organic

25 compound layer with hydrogen. In addition, the protective film formed so as to
cover the silicon nitride film containing hydrogen functions to block hydrogen
diffused toward the protective film side and to efficiently diffuse hydrogen into the
organic compound layer to thereby terminate defects in the organic compound layer

with hydrogen as well. Note that, the silicon nitride film containing hydrogen can

30 also serve as the protective film for the light emitting element.
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nitride filmcontaining hydrogen as a buffer |ayer therebetween, it is also
possible to prevent mxture of the inpurities into the silicon nitride
film According to the above structure, the buffer layer is formed, so
that the inpurities (In, Sn, etc.) can be prevented fromm xing therein
fromthe transparent conductive filmand a 10 superior protective film
having no inpurities can be formed. Wth such a structure, it is possible

t i [ i it | | ) ) t t.th i ght i tti | t.
A so FGe. an andrsdRon e BTt B b RelrpRrh cEB e fong barer
hydrogen i g,0500 ded. asyResS gk BichaYRtrdd i mt Refdriet MBYo RctawlBnthBag in

consisting of 15 the silicon nitride filmcontaining hydrogen and the DLC
fil m cont ainmdeg ofiydicogenspaeentachaddaniat efithebeod draviengget hiegleodr theed €s a

| ayers. Further, this enbodi nent node can be applied not only to an active
matrix di PepEPidevhadmpuritigs (b, 10, £1paks) gantaingg|iayhelanspareny gmduchye
enbodi nent de can_be .freel ombi ned wi.th Enbodi nent 0O Mode, 1. ..
[Enbodi nend Wb 3 bl BsTRER FEL URow T Evtmile KO BE QP uitice
partial ly gqidiierant coltaRihg hFaroghft dsO bikfed MiybPhiReE¥AWRES, it 3ARG FHsRipiver
of pixels arranged 25 regularily-in the pixel portion, pixels ina 3 x 3
matri x ar etupsvchymisyrobf ehcamgpeiteasdntohtheyilesentitiidy éihihi oA avokdinfeo the
descri bed below. Note that, in a sectional structure, TFTs of FIGs. 6A to

6C are subabavr pareyre, Kae buffer layer fokumsd, pp dhat tha impyrities gl Somgtc.) can
component s . OgLLfRY 8! MRMe® IndrbifS troff he 1PsBhenll SRRUSAIRY sigtIGRY ! 22!

reference nu S np Yy sectional vie

al ong tje ab;s@rd?gir@cebﬁwﬁmdmsn@ﬁo fAgdyitiescdnl Brefofmed. of FIG 5A. A Tight
emtting region 50R indicates ared light emtting region; a |ight

em tting regi on YOG saclyrestnudtinghtit énposdiblg toeghprovearsdiability gist weBnast td ng
regi on 50B, a bl Fe i Lght .emtting region. These light emtting regions of
three col oPREEdhe LghtemityReg elsMei ng di spl ay devi ce capable of full col or

O, 5o, PRI, 1L S S AR TR P EL g A
el ectrode hydrogen is provided as a single layer, but the _film may.be a laminate consisting of
15 the silicon nitride film containing hydrogen and the DLC film containing hydrogen
or a laminate thereof having three or more layers.
Further, this embodiment mode can be applied not only to an active matrix
display device but also to a passive display device.

Also, this embodiment mode can be freely combined with Embodiment

20 Mode 1.

[Embodiment Mode 3]
| Here, FIGs. 6A to 6C show an example of a structure partially different
from FIGs. 1A to 1C. In this example, among a number of pixels arranged
25 regularly in the pixel portion, pixels in a 3 x 3 matrix are used by way of example
and the present invention will be described below. Note that, in a sectional
structure, TFTs of FIGs. 6A to 6C are substantially the same as those of FIGs. 1A
to 1C and thus components identical to those of FIGs. 1A to 1C are denoted by
identical reference numerals for simplicity.

30 FIG. 6A is a sectional view taken along the alternate long and short dash
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621 and an organic insulator 624 have substantially the sane shape as
viewed from the above. In this case, as shown in FIG 6C, the auxiliary
el ectrode 621 is electrically connected to the wiring nmade of the sane
material as a source wiring 10 through the cathode 20. Al so, the pixe

el ectrode 612 (612a to 612c) is formed on the interlayer insulating film
15 and contact holes of the TFTs are forned after the pixel electrode 612

is formed, ..t hrough i.ch el ectr.odes 607 and 60 ubsequent |y fornmed, .

i ectrical ot ich AL o ificPadtpe JE O PR T ERES freed ieh: Erining
The. -i nor ganiiG,-1% kU @hing fbldiE sdé CoOuRlenPal iof rdhgnPXEl 1

el ect rodes?tgrll(gn’pgrl'z?ngnésrﬁh{'ﬁ%r%ﬁgﬁsvééﬁf lAFgcgc,n gibﬁ‘tl Fgﬁﬁlyn%t E)écll:?nGswcﬁﬁ 'Pghtlc,

t he organi eméwinpaugidnl 3Wra bRie lignrepcttbe agido pEhtdealight coiviéng tdpgomy gani C
insulator 624. FIG 5B is a top view show ng a pixel electrode imediately
after its three aelororsalighpdight ervidapsherday deyicacagale ph | aalor gisphtyd 513,
the organic 20 gonpound .| J rovi ded for each pixel column (Y .
direct Pon) . The BvgRid imaich 65 B5S hBGnf TREHeBeioys fovFbPbeteen
the organi Wh@&{?ﬁ%qinl ¥ Pesforiet§Ridthel fatiB RASK. OTAGE, dnaBQlify Qbctidike
emtted light ih a strip'shape. Also, in FIG 5A the organic’insul ator
624 and t hé62huand hhargaet écdulade 682 haee sulptantiadiydtht sameeshape ps xelweelofromn (Y

direction). 25 FIG 7A is a top view corresponding to FIGs. 5A to 6C .In
FIG 7A tHE abegnedni tis §85%i enshowpn@ FEFt Okande pyrxiligny electsade o1 i

por 1 on snbgAr I e gl 86 KbpdliRe TR BRime Sufy miRLAE Y Pawl elitg,

the or gani trbisiiatQkhdgfe .G 7A are subjected to patterning, a netal mask
shown in FIG BA as an exanple is used therefor. 30 Al so, when the film
t hi ckness in t ot Alsopfthd Ipexedradentiadei 0kUI(at2r tabd2che faedusm thanytedhpat r ode

[ latively I. , st i d, that th [ ) ibiit

that the t FaiepaEdi Loamicore Reipnpl Bedt Ty e tormed aer fspisflateatads
connect | 0”6%1 } p?orrHe‘a‘,“tﬂFOu@” Ml?h CATE AT %8%*“3 d ré’dss%iﬁél@eﬁﬁgdfbcrh{e‘de

filmis nade f’hln, a’line®efect may occur due to 2 poor coverage.

Ther ef or e, clebtriRaHer cokhert f thet-Pelel eARBIFEdE WBITE CAridoNhOETRESN TR abokghhidl Y
el ectrode 621 and the el ectrode on the |ower |aver, as shown in FIG 7B,

t he nunierinstlapiagk $ilmay 18e cover dwsledends of the pixel electrodes and portions

therebetween. Also, similarly to FIGs. 1A to 1C, the organic compound layer is
formed so as to partially cover the organic insulator 624.

| FIG. 5B is a top view showing a pixel electrode immediately after its
formation, which corresponds to FIG. 5SA. In FIGs. 5A and 5B, the organic

20 compound layer is provided for each pixel column (Y direction). The organic
insulator 624 in a strip shape is provided between the organic compound layers
differing from each other in color of the emitted light in a strip shape. Also, in
FIG. 5A, the organic insulator 624 and the auxiliary electrode 621 are provided for
each pixel column (Y direction).

25 FIG. 7A is a top view corresponding to FIGs. 5A to 6C. 1In FIG. 7A, the
connection portion in the left-hand portion is partially shown in the right-hand
portion in section, which corresponds to the portion shown in FIG. 6C. Further,
when the auxiliary electrode 621 and the organic insulator of FIG. 7A are subjected
to patterning, a metal mask shown in FIG. 8A as an example is used therefor.

30 Also, when the film thickness in total of the organic insulator and the
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form el ectrodes denoted by 622. Also, the netal mask may be used to form
the electrodes 622 by an evaporation nethod. In addition, as shown in FIG
7C, a wiring 623 made of the sane material 10 as the source wiring is
formed in advance so as to surround the pixel portion. Follow ng this,
second auxiliary electrodes 624 may be formed so as to intersect the
auxiliary electrodes 621 at right angles. Wth this arrangenent, each

second auxiliar L ring 624 can be r;yovi ed so as to direct|l ontact the
SLANAEY, Pl TGO T IRy SRR o8 Mhshelherf il SEE i

wiring 623°as we auxirar

el ectrode pBlbili@ndhihencl ran g8t asdddidtyrigh ast dipdeu1f2d Aeerstesignrd, such
that a portion therebetween serves as the light emtting region as

appr opr i at eonmdcsion. whe rparheulsecianthcacesse| whene thel satspadent6@hdattivd GilnvAs i s
subj ected to pafit erning, a netal nmask shown in FIG 8B _as an exanple is
used t her ef B¢ thify fHEIE defpel M2 osRBEUGIP @ RAAPFRY GRS ERerptare.cinmrdgr (o

per f or med ] to far firs uxiliar | ectr,ode 621 and the
Cecond s 11 erfe el Yo oqhihe AWl g elecofif 403 B e By be
formed in ehd RidragyshaRahseine FIG 7B le ni@mdkr ShaYMIKE Indy e i8Geadst RHOWN
in a right-hand portion of FIG 8C, openings are divided along the thin
line. At them elestrofleedapagedtbyosl2.t hilse, itlse mewl apask owuycbe psad icoformmtiec h
partially kes  a i mthin, but the auxiliary electrodes can be 25 forned
inalatti Cgﬂ%‘ﬁeé. %8n ef’i’i?%’a'é%ﬁlfiﬂi'%ﬁt node can be freely conbined with

Enbodi nent  Mode s SEHF ' e, 4] r

structure parti ahl?/(ﬂ{”lﬁ?’eé en Qﬁgﬁ?ﬁgzé ii’ll{lg’gldggl @ad%@fiﬁ%%?ﬁ%F@l. 9A
to 9C 10 aditlse g¥@p! WirirkTHd Jordnedth i v OiiceP b &ls StoasurdhaR the pakdll gdrtionn t he
pi xel portion, pixels ina 3 x 3 matrix are used by way of exanple and the

present i nlelewmg this, seoend aysiliape ¢lastiodns 6Rdtmay et forinad sosecta omersect
LUt ey e S s SHOSL AT AL RABES, S,bnsg ol Bl o h 1o
corpounc |yt RO o SOV SR e G IS
are denot edellyas denhuxibibry.efet@dee621. Here, the auxiliary. electrode_621.and the
15 second auxiliary electrode 624 are designed such that a portion therebetween serves
as the light emitting region as appropriate. Also, when the second auxiliary
electrode 624 of FIG. 7A is subjected to patterning, a metal mask shown in FIG. 8B
as an example is used therefor.
Further, FIG. 7C shows an example in which patterning is performed twice
20 to form the first auxiliary electrode 621 and the second auxiliary electrode 624.
However, the auxiliary electrodes may be formed in a lattice shape using the metal
mask shown in FIG. 8C. As shown in a right-hand portion of FIG. 8C, openings
are divided along the thin line. At the time of evaporation, there is a wrap-around
portion, which partially makes a film thin, but the auxiliary electrodes can be
25 formed in a lattice shape.
Also, this embodiment mode can be freely combined with Embodiment

Mode 1 or 2.

[Embodiment Mode 4]

30 Here, an example of a structure partially different from FIGs. 1A to 1C is
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nunerals for sinplicity. Also, FIG 9A is a sectional view taken along the
dashed line A-A" of FIG 2. 10 Instead of providing in the structure of
FIG. 9A to 9C the organic insulator 24 shown in FIGs. 1A to 1C, the
inorganic insulating films 14 and auxiliary electrodes 721 serve to

mai ntain the intervals anong the organic conpounds 17, 18, and 19. Al so,

t he organi c conpound | ayer 60 made of a . polyner (typically, 15

ol y(et hyl ene di.o i gphen | y(styrene sul fonate uepus sol ution
(her ei na t SFO{ df g Yo tagt PRBAHHESTI G NG dr YOGS o PRV A1HFEet i on
| ayer for r&ﬁlflz?r'i)eﬂ?ﬁ;ezgﬁ@l(ﬁ())rtfoﬁl, BWCWTSE% by a36aakingREAM \%nga’f%%n%pﬁp' n

coating nethod or a ray nmethod and thus is fornmed on the entire surface.
Al so, the ang@ahtcpresampiivedtibayeill 6@ dedeiboll leelpel ymaste hhat,cndusddtiontl,

t hrough which el ectrical 20 connection between the cathode 20 and the

auxi | i ary 8lredtrcodec yructuee cnibstpatially By prraeiadithepet el lesciliA & yCedxsept ode
721, the_c t?gge or .t he nod;%_can be q%%Leqied in resistance,in it
entirety’ GIAEBHE PHEOF s PaPRnProvTELATT V8 ¢TRRMC CARPBEdiaNeT 4 n.
Further, thedauss 4 ipdlpmé&l %C;%Joqm%d?&it theS eHERIslrPaRCN TSNS, i POECHAOR YEL h
the wiring or eIecProde inthe lower layer. The auxiliary electrode 25 721

may be subfeapedertts idddtal or thaté ohFbGs.plA t@l Ql arg deadredeb it fdenkball @frendes
formed. |If the transparent conductive filmis fornmed on the auxiliary

el ectrode ToMeRSiHIMPlEHY cOhCaddGaPdnistanectipadl vigydaken aloag) thadasheg er |
t he cat hod n,b ut. Note that, FIG 9C is a sectional view taken
al ong the ﬁ?ﬂé%éé‘ ﬁlf Eg(ﬁ'é’,c of FIG 2. Further, in FIG 9C, electrodes

connectgyd by therdplaliedf |proeidmie if! 8R! siréalitey oBOFRMNINGAL ¢l J© Machrgahher .
In the term nal portion, the electrode of the termnal is 25 fornmed of the
sanme mat erinallafy RheshoatmoneFRes. FArtohéC, the Gno@Bnics imsudatotg dilmls 14 eandt aken
al ong the dashed line 13-13"' of FIG 2. Also,in FIG 9B, the jnorganjc

i nsul at i n@Y¥ Y FACRdEs hol seavdsiooMmaipigint i BRsindeialseamape: the eganitc and

regions th n h§ case, although 5 an exanple in which an EL
| ayer 17 eﬁ?ﬁ@&%gﬁgﬂ?ég’?éga?'is used in common is shown, the present

i nwention i s notApal ttheub@ahic Icbffipoaddt Riyehes(BhERM®R oft a NBylyRRr. @lpReally,
POSSTBLE  Roly(ethylene  dioxylmiophenc) poly(shyrene  Sulfonaid)  aqueous  solution
(hereinafter, referred to as "PEDOT/PSS") which serves as a hole injection layer for

reference's sake) is formed by a coating method such as a spin coating method or a

spray method and thus is formed on the entire surface. Also, the organic

compound layer 60 made of a polymer has conductivity, through which electrical

20 connection between the cathode 20 and the auxiliary electrode 721 is achieved.

By providing the auxiliary electrode 721, the cathode (or the anode) can be

decreased in resistance in its entirety. In addition, the transparent conductive film

can be made thin. Further, the auxiliary electrode 721 is used to achieve

connection with the wiring or electrode in the lower layer. The auxiliary electrode

25 721 may be subjected to film formation or patterning before the EL layer is formed.

If the transparent conductive film is formed on the auxiliary electrode 721 brought

into contact with the electrode in the lower layer, the cathode can be led out. Note

that, FIG. 9C is a sectional view taken along the dashed line C-C' of FIG. 2.

Further, in FIG. 9C, electrodes connected by the dotted line are electrically

30 connected to each other. In the terminal portion, the electrode of the terminal is
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Further, this enbodi nent node can be freely conbined with one of

Enbodi nent Mode 1 to Enbodi nent Mode 3. 10 [ Enbodi nent Mode 5] Here, an
exanple of a structure partially different fromFIGs. 1Ato 1Cis shown in
FIGs. 10A to 10C. In this exanple, anmong a nunber of pixels arranged
regularly it.the pixel portion, pixels in a3 x 3 matrix are used .. by way
of exanple 15 and the present invention will be described below Note that,

in a secti _nalg) dl%ttrgucture t he structg{oglelﬁ substantially the same as those

of FIGs. 1AV T AR MeRHET 4 e Vi'rings 821 are provided on the

cat hode 20. ThusgyjiReFIEE6:. 94 1 QecdOfal GOWPAREN Lo AR iRk dtithe BOBE,PF
FIGs. 1A to 1C are denoted by identical reference nunerals for sinplicity.

Al so, FI G FI0AZ2 s AlssaontkFléhadByihewioakanc ahonging0ilinkel Hashedbbthnendy- & of
FIG 2. Also, the auxi]iary electrodes 821 are fornmed on the cathode and

thus is fePHEMSHEngicdebuddrderilds ansh Karnssihaesberecaret dn tsskasel althoggh
, - I i I : th Ll .ectrode,.821.is f d_i )
case, ans eéﬁ@a&ylé M VW%IER an, E%a a)gler Iﬁré/m‘y”zgé‘g?erdggg%gfaﬁsﬁdﬁrg‘ng%‘ﬂ“hg%‘g'5( or

| atti ce shape. provi ding axiliar

the anode) sk@dn Phedsies@aAsRUehtibd RShSH pAtERulafly2Pmittd BNhE®ove. | It @.qgi&é on,
t he transparent cenductive filmcan be made tyhl n. Further, the auxiliary
el ectrode 8130 possibkeid foomdbdEdvieyerdioneath pixelwemittinpehaesarnegolor. el ect r ode

inthe lower layer. If the transparent conductive filmis formed on the
auxiliary el ect rg'dlréh%rQlthﬁr 8 ety mosier 580 B treed hecambined owithi ane pef

| ower | aye AR . te that, FIG 10C is a
secti onal \f;lmé)v(\)/tdﬂg lgn aﬁgﬁgﬁ%ﬂ?ﬁ%h&agﬁg@ﬁ il\'lge CC of FIG 2. Further, in
FIG 10@ el ectrodes connected by the 26 dotted line are electrically

connected to each other. In the termnal portion, the electrode of the
terninal iEEmbedmendMedreSkane material as the cathode 20. Further, this

OO Tt e g e o ek RS Bl SRR AT it 2oy
described ygjid PRGs.M@A BMae. TRS TP, Anfiilel humbEFBPPITR irrdlged
regularly in.the pixel portion, pixels in a 3 x 3 matrix are used by way of example
15 and the present invention will be described below. Note that, in a sectional
structure, the structure is substantially the same as those of FIGs. 1A to 1C except
that auxiliary wirings 821 are provided on the cathode 20. Thus, in FIGs. 10A to
10C, components identical to those of FIGs. 1A to 1C are denoted by identical
reference numerals for simplicity. Also, FIG. 10A is a sectional view taken along
20 the dashed line A-A' of FIG. 2.

Also, the auxiliary electrodes 821 are formed on the cathode and thus is
formed by an evaporation method using the metal mask. In this case, an example
in which the auxiliary electrode 821 is formed in a lattice shape. By providing the
auxiliary electrode 821, the cathode (or the anode) can be decreased in resistance in

25 its entirety. In addition, the transparent conductive film can be made thin.
Further, the auxiliary electrode 821 is used to achieve connection with the wiring or
electrode in the lower layer. If the transparent conductive film is formed on the
auxiliary electrode 821 brought into contact with the electrode in the lower layer,
the cathode can be led out. Note that, FIG. 10C is a sectional view taken along

30 the dashed line C-C' of FIG. 2. Further, in FIG. 10C, electrodes connected by the
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In this enbodi nent, the active matrix type light emtting device forned on
10 the insulating surface is described. As an active elenent, a thin film
transistor is wused (hereinafter referred to as TFT) here, a MOS transistor
may al so be used. A top gate TFT (specifically a planar TFT) is shown as an
exanple, a bottomgate TFT (typically inverse staggered TFT) may al so be
used. In this enbodi nent, a glass substrate is used, which is made. of.

barium 15 boropsilicat l.a or al um nobor,osj,licafe gl ass, uart z
subst r at e, dA s Fine o5 sthsdefbeConteliit U CQbainese e ot EFaimladttebnte at o
form ng an..fasyh@bf M9 (EichimiPR thhfed UF HIRCE MBYatdal S Bt @shGiSHpstrate. A

pl astic substrate having heat resistance enduring a treatnent tenperature
of this enbodi nehirtladrs ohivaymbedimsed, nanld tat therfrelf |@miihed sithsbhated may
be used. 20 Next, a silicon oxynitride filmis formed as a | ower |ayer of a
base i nsuFabdgnentiMpen 1do keatadiesnsMasle 41 ass substrate with a thickness
of 0.7 mmby plasma CVD at a,.tenperature of 40Q0C usin i HA H3, and N20
25 mater Al gab 114 RESEBnIuSREPE AR Paaretatl Wil YEle ke L 1

179 . The &llohwGRs en®oUthiftk §€dédatim has a thickness of 50 nm (preferably 10
to 200 nnm). The Surface 25 of the filmis washed with ozone water and then

an oxide filmon the surface is renoved by diluted fluoric acid (diluted
down to 1/100). Next, a silicon oxynitride filmis formed as an upper
| ayer of tikanbrdimenhdli ating filmby plasma CVD at a tenperature of 400C

59% N = 79 1 Ingyft erRSit ARRciLE Ry AT Bhe By e Rrmledbay 1

59% N =7% H =8 siti’co ckness of 100

nm (pr efoer @bliNsufin® se@iec ¥ de’bbéd | Ak dnofttivBRIEAYR! a tRih Fift¥ @FankBtdrokm a
| am nate. Wthout exposing the lamnate to the air, a sem conductor film

havi ng an wedi(hbtreumfst refetrad ¢o ahdiFd) hare, aldOQthrerssistot magralsd bd njedi s f or med

on the | am nate py plas D at .a tenper.atur .300C using SiH4 as
material gas. THe 'SBr§&® t(wecrﬁwfy( arplawrﬁﬁ%&gssﬁ PPIoAS A ¥amplgsad 5

here) is . i i . se insulating
filmin tﬁoldbsf&ewﬁgg%?fnlgfrﬂlwhggﬁg l‘%‘\a%-g?gt\z}ggérse?ﬁuc urﬁépgﬁélg\%évsgg t he base
insul ating filmiAeghidemdodim@ite al SMey s@bstild 6 whed) wiMehl RYRia8e Aff barium

insulating filnms mainly containing silicon. The material of the

sen codduciasesilicate glass or aluminoborosilicate glass, a quartz substrate, a silicon substrate, a
metal substrate, or stainless substrate forming an insulating film on the surface may
be used as a substrate. A plastic substrate having heat resistance enduring a
treatment temperature of this embodiment also may be used, and further a flexible
substrate may be used.

20 Next, a silicon oxynitride film is formed as a lower layer of a base
insulating film on a heat-resistant glass substrate with a thickness of 0.7 mm by
plasma CVD at a temperature of 400°C using SiH4, NH3, and N,O as material gas
(the gomposition ratio: Si = 32%, O = 27%, N = 24%, H = 17%). The silicon
oxynitride film has a thickness of 50 nm (preferably 10 to 200 nm). The surface

25 of the film is washed with ozone water and then an oxide film on the surface is
removed by diluted fluoric acid (diluted down to 1/100). Next, a silicon
oxynitride film is formed as an upper layer of the base insulating film by plasma
CVD at a temperature of 400°C using SiH, and N,O as material gas (the
composition ratio: Si = 32%, O = 59%, N = 7%, H = 2%). The silicon oxynitride

30 film has a thickness of 100 nm (preferably 50 to 200 nm) and is laid on the lower
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filmis not limted but it is preferable to formthe sem conductor film
fromsilicon 10 or a silicon germaniumalloy (SixGel _ x (X = 0.0001 to
0.02)) by a known nmethod (sputtering, LPCVD, plasma CVD, or the |like).

Pl asma CVD apparatus used nay be one that processes wafer by wafer or one
t hat processes in batch. The base insulating filmand the sem conductor
filmmay be fornmed in succession in the sanme chanber to avoid contact with

th ir. 15 Th f f t.h \ dyct f.i |l mhavi h
R R TR R TR

thi ckness, sbiddHiveldrofint MaviihhasRokphold PFeNfe VRERY -anNeXbrpidE silicon
semiconductor filmis doped wth a mnute anmount of inpurity el ement

(boron or phogphdousgd bn the demitate dbenilaaha Dt &ireshopdatet of BOOTE sindler e,
t he anmorphous silicon filmis doped with boron by ion doping 20 in which

di bor ane ( B2He}s imatenidigasd thfepieayrandycterolikm s 8 mospiaust sibeen fitra is aepd ng

condi tiops ingl-ude sefti theacceleration.yoltage to 15 kV, the flow rate
of gas %bthglreﬁel g&r/'mdfﬂrﬁ e?%%lyg)’lagf}?g)pem{]i)ml%%@ﬁ‘ hydrogen to 30 sccm and
the dose to 2 xAl@hde GhQNBGREZiInNEKE thig dhEEEMALHARL & BO)-UJePStARARI Ni NG
10 ppm of ~nt-ckel by weight is” 25 applied by a spinner. Instéad of

appl i cat i obfjowevekeahe maye bsubpmgyfeldn ortyobd heingiht layer os mrdrackarbyws putekeof ng.
The sem conductor filmis subjected to heat treatnment tog crystallize it and

obtain a s&MUEBHEUEIBE PRI HRRiARing tilifetal T8E raatesiab of e sramicondusionent
o 2ot eVl 18 AR LN bhCit i DREERLY (PYorhd Er%dée%i'c8ﬁ%1§éégé ﬂ@ﬁg?@'%@@& -

When heat reatnment 1n an e rrc rurnace 1s enp at ur e

is set 1@ oPQ silicdmormaduraioyNSijGeat, g0t 0.0005 td Q.rozﬁ}{)b? a2éndve friethdder €,

a silicon filmhaving a crystal structure is obtained by heat treatnent
for cryst aldputtatingnLPedV Ihg0esmhaCVIDhouthe)likedf t BtasnmeaCVID epparetus used may
dehydrogengti on ‘i'at 500C for an hourag;%r Al t hough the sem conduct.or [)i Imis
crystal | i 288 Aer b prorestes: Waler fh vale pgOnn tRAteRIOFESes 3p . olhe basgy pe

crystal l'i zgd, by; fiﬁﬂpqr]n@inﬂf%aéélﬂgo ?ﬁ)af)f’“fﬂﬁ‘l ﬁ?aggmf ??H‘Ile(?'q isﬁxl&psgifon in the

crystallization Pn a short tine. ter an oxi m on the surtace of the
silicon fiks#hbéakambestotvyid abntastwitk thy giri s renoved by diluted fluoric acid

or the like, a continuous wave ) )

15 The surface of the semiconductor film having an amorphous structure is
washed and then a very thin oxide film, about 2 nm in thickness, is formed on the
surface using ozone water. Next, the semiconductor film is doped with a minute
amount of impurity element (boron or phosphorus) in order to control the threshold
of the TFTs. Here, the amorphous silicon film is doped with boron by ion doping

20 in which diborane (B,Hg) is excited by plasma without mass separation. The
doping conditions include setting the acceleration voltage to 15 kV, the flow rate of
gas obtained by diluting diborane to 1% with hydrogen to 30 sccm, and the dose to
2 x 10" atoms/cm’.

Next, a nickel acetate solution containing 10 ppm of nickel by weight is

25 applied by a spinner. Instead of application, nickel may be sprayed onto the entire
surface by sputtering,.

The semiconductor film is subjected to heat treatment to crystallize it and
obtain a semiconductor film having a crystal structure. The heat treatment is

achieved in an electric furnace or by irradiation of intense light. When heat

30 treatment in an electric furnace is employed, the temperature is set to 500 to 650°C
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solid-state laser and the second to fourth harnonic of the fundanental wave

are 10 enployed in order to obtain crystals of |large grain size when

crystallizing an anorphous sem conductor film Since the |aser |ight

irradiation is conducted in the air or in an oxygen atnosphere, an oxide

filmis formed on the surface as a result. Typically, the second harnonic

(532 nm or third harnmonic (355 nm of ay . Nd:YVOX |aser (fundanental
waye .|l aser

wave: 1064 n is,_enpl ayed.. W i hg a cont i.nUOUS. ) | aser
Tant e teld MecnrameaY Bo i S dgnet Muls M PWB T Fangghbuntds”
i nto har monkgcle as %@Tihéd‘%h&@tﬁ&ﬁheﬁ‘ﬂ EIEEY s tal IatiBhN@L 15%ePY: fof NE hBafgyoni ¢
is obtained by putting a YYO4 crystal and a non-linear optical elenent in

a resonat oraftefHeaharaonét fos qrhetlesginhtios HapedliG@tfor all kmg).or Algloughttheal

| aser light on an irradiation surface by an ogti cal system and then 20

i rradi at es SamIsendagioattilah sopjveatizegiere Ryrlgpt Hererany usegudt elgcHic fuinacgoi nt
i s about 0 0 pr ef er abl 1 to 10 MV /[ cnf) . ring .the

i rradiat ?ogr, %%%%éﬁ%@%@ l())§ %ilﬁﬁ{q 21 nﬁ%&e’# ragpértaiu\llse Ctagg%%%eof];%%‘r‘gi'['ght

at a rate @tyvslAlitAXiAPROa shdrdtinfe course, although a TFT can be formed by
usi ng- the siﬁ/i con filmhaving a crystallizing structure before the second

har noni cs of t he Adtart amwaide Wameoiv\ld suztack afethei silicon dilinathadintghar egystal i t

is preferable that. the silicon fil aving a.crystalline structure after
the | aser FIYRRIS oiS; Famepesh by dHife oﬁupélcug%le ot The ke na " GqmFInsioNG ek

silicon filg ib-rs[aggil?ﬁ[e? ntdht%elﬁ%%d Itf-) %{1 tﬁ%&ﬁﬁﬂiﬁl&? tl?@flixﬂmarrr?é/n?% wave are
crystallinity an Sl ectri ¢ characteristics o are 1 nproved. 285
instanceg ehipiowahin Wiger 16 bbitdin EQsRA obYatpel gﬂl_iﬂi E?ZEBNH&OBQfSHIHhthﬁrDQ a
crystalline structure before the laser light 30 is irradiated thereon, a
nobi | ity i emerpeeis sooiconsiuarer filven Sire the fasembghtoiyradigtions isngondisted i con
filmbhaving a crystalline structure after the.]aser. light is irradiated
Lhercon: ¢ fE ASEST i1 g 085k ARG R petergitn atotmebon B wohoe d s,
After the t al4h j J - USH i . ﬁﬁe&t t hat
pr onot es C%S\sﬁflél Ilr}}fgct%ltl%ér)\n]cﬁ‘ Sces??ﬁ?g%gﬁlsﬁﬁggggg]o dsﬁgllr“r?gﬁ?@ndﬁ&?#;bo t1'nuous
wave & YVOH: Yax®y laseri (fuaddraémd] twisreeon0ahaumg) is nehplolysdt edvheeramg after

the silicon filmis forned havi ng an amor phous structure and the heat
treat mehl FONtHEIGUS Yave Aaer. lasery Beligemitahoiomuadld ¥ powecepntinuows hegYang a

gg%tslt ﬁ{]l)lugglv\\zé\;éu S eilsarr%é{) ’%&‘i}’oﬁté‘% nﬁadrmb()ﬁié hgysgc%g_lpnaegpogli)ggalo%letnqeem_

Alternatively, the harmonic is obtained by putting a YVO, crystal and a non-linear

optical element in a resonator. The harmonic is preferably shaped into oblong or

elliptical laser light on an irradiation surface by an optical system and then

20 irradiates an irradiation object. The energy density required at this point is about

0.01 to 100 MW /cm” (preferably 0.1 to 10 MW /cm®).  During the irradiation, the
semiconductor film is moved relative to the laser light at a rate of 10 to 2000 cm/s.

Of course, although a TFT can be formed by using the silicon film having a

crystallizing structure before the second harmonics of the continuous wave YVO,

25 laser is wrradiated thereon, it is preferable that the silicon film having a crystalline

structure after the laser light is irradiated thereon is used to form the TFT since the

silicon film irradiated the laser light thereon has an improved crystallinity and

electric characteristics of TFT are improved. For instance, although, when TFT is

formed by using the silicon film having a crystalline structure before the laser light

30 is irradiated thereon, a mobility is almost 300 cm’/Vs, when TFT is formed by
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irradi ated. 10 The pul se wave | aser nmay be used for as a substitute of the
continuous wave laser. In the case that the exciner |aser of the pul se
wave is used, it is preferable that the frequency is set to 300 Hz, and
the | aser density is set from100 to 1000 mJ/cnR (typically 200 to 800
ml/cnR). Here, the laser light may be overlapped 50 to 98 % 15 In
addition to the oxide filmfornmed by |aser |ight irradiation, the surface

is treated w Xo) rfor 120 seconds to formag a %rri.er layer an
oxi de fil m%ﬁ”'azfv?‘ﬁg&'i‘fﬁ%h?@fﬁﬁé‘g's“go? C&—“%agﬁ%"‘ A T el ‘.he%sé”g'av_ﬁ‘r‘ @'Se'_rf“’ldg%)/‘&‘
here is fonp@@onsihBEnoIABNG e\&ﬁ‘e_ﬁfel\bHﬁpr!okfeMtlpﬁ)JL@@@@%%O%Wﬁ.' ng the
surface of the sem conductor filmhaving a crystal structure through

ul travi ol et irradifsritbe crystahizetyyenc@databsphemeckarasfonmeeal dymexi diazi ng
the surface of the senlconductor_fiIn1having a crystal structure through
oxygen pl adhampksatieiatiizagpnisf sibicay Weawsandprmoapuef éhe sgnénuaisaperat i on

e O D D BB 4R e I

| aser light Ir I on nmay be renove ore

25 Next, afoan®d BAOHE &h ldnt@phbid RirGent@iant "Ge 39 Nrd SmbRT 'igegeffarﬁlé&_for
barrier layer by plasma CVD or sputtering to serve as a gettering site.

The t hi ckndskydogendtwnanardbessiicon colm f hdvimg sa 5O ystall#R0 strovtubermait 5be nm
The anorphoys .si]licon filmis forped in an argon atnosphere with the film
f or mati on BBE’% ‘iiJr Yiesesopd harmogyss; ?é%%@OWﬁWStWéV%iYYQGnIaﬁ% may. bao
ThereafterhTQﬁ?kdtreatnent is conducted in an electric furnace at 650C for
3 30 minutes for gettering to reduce the nickel concentration in the

sem contluct or fiThe pulse R@va lasersinal bt G3eet Eir€as haiiDsAME Jfi the RBRALBHYS
may be used instead of an electric furnace. Using the barrier |aver as an

et chi ng st ¥jgyerlasarhe Iydhe sashghali the, excamet yaser loé the mrtes proesissidedgonis i | m
cont ai ni ng_ar.go i.s, sel gctively renmov. Then, the barrier. layer is

sel ecti ve??rerfgrﬁglfe@aba'edﬁ%‘fe@ﬁy f1f ﬁf)trtlocﬁg]cﬁaz ang Hl?glias?r ity ds sghigom Hifhr d a
regi on havi ' g [ fl g r g, - fiher: e it

i sgdesi r ab}d;gto gogrglggr%ﬁ ﬁgg&%gfre;fmeq (ﬁ% ag;yg)r qkjﬁ%n?gl S?%e}\r@,o')t(lﬂ%éas? qu}%thgfrbgi Ye
gettering. overlapped 50 to 98 %. . .

15 In addition to the oxide film formed by laser light irradiation, the surface is
treated with ozone water for 120 seconds to form as a barrier layer an oxide film
having a thickness of 1 to 5 nm in total. The barrier layer here is formed using
ozone water but it may be formed by oxidizing the surface of the semiconductor
film having a crystal structure through ultraviolet irradiation in an oxygen

20 atmosphere, or formed by oxidizing the surface of the semiconductor film having a
crystal structure through oxygen plasma treatment, or by using plasma CVD,
sputtering or evaporation to form an about 1 to 10 nm thick oxide film. The oxide
film formed by the laser light irradiation may be removed before the barrier layer is
formed.

25 Next, an amorphous silicon film containing argon is formed on the barrier
layer by plasma CVD or sputtering to serve as a gettering site. The thickness of
the amorphous silicon film is 50 to 400 nm, here 150 nm. The amorphous silicon
film is formed in an argon atmosphere with the film formation pressure to 0.3 Pa by

sputtering using the silicon target.

30 Thereafter, heat treatment is conducted in an electric furnace at 650°C for 3
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Next, a thin oxide filmis formed on the surface of the obtained silicon
film 10 containing a crystal structure (also referred to as a polysilicon
film using ozone water. A resist mask is then formed and the silicon film
is etched to form island-like sem conductor |ayers separated from one

anot her and having desired shapes. After the sem conductor |ayers are
formed, the resist mask is renoved. The oxide filmis renpoved by an etchant
containing fluoric acid. apd at-the 15 same tine, the surface of t

silicon fi I“Iran}Jsbvt\Cg's ﬁe:[ée.r"%gon,re(}é'ﬁciqﬁ%ﬂ‘ Ci\elf ﬁ%n?clnltr%%oﬂdf’ﬁp% Sﬁghﬁoﬁdﬁﬂ‘?ér}gm i con
is formed haviseryeratlaugehfec! Dﬁﬁlr?)thrﬂﬂsafihb MopdNEuIAaS bd DS Alslead cft‘eg'm
here is a silicon oxynitride film (conposition ratio: "SI = 32% 0 = 9% N
= 7% H = 2krtrfofumeaceby pl asma CVD to have a thickness of 115 nm Next, a

| am nate of a fiyrst conductive filmwth a thickness of 20 to 100 nm 20
and a second conHstg the brrnien kvenasan pichkigedepesr, theoselsTwgsitennamehptiied on

the gate | ting., fi a1ln i s.enbodi ment, antalumnifri filmwth
a thi cknégsgnl%gé% %‘rlﬁclblé_nm)nr] rr%(%n%'ﬁ"rtl e'gd ’_e'sl ﬁgﬁfé{f/%ﬁgr‘?m?m&and?ﬁ%n“&
tungsten fphimenldyerads s¢lBLGKI9TEMONcd B9 dIMDted fludtid dcET ENfbkel RIS PO HYSGI Ve
films are patterned by the procedure shown -below to formgate el ectrodes

and wi ri ngtowag aTiegianorducg high oretgeni eoinsemtfatidneddring getearngy and vieeréfdrenitand
second condyctive film artehel enents selected from.the group .consisting of

Ta, W Ti, Sssirae togemors theghargier Byer Biat ispetidadiimealiingetisiigi ni ng t he
A e o NPt athfiebBOIMACE éfintd bAVAN AN OREIYARACUREDY Bk, ™

may be sem conductor filns ca Ccrys ine srl1con ,mdoped

Wi th phigs pbertbining aQdrhgal biaetuid Yals® réflefrd@nbSasod iR \aihy uSihgadd ik
films. The present invention is not |limted to 1 a two-layer structure

conduct i vewtearm AFagesisixmagkels thent forewed anérthet silicomrfdm dorsgclxd gy fofmi t 50

nmthick tu ten film 500 nmthick alu umsilicon allo (Al-Si) film
And. 30" nm PHTBKIES e IaarAFior TBLeTS (YeRF LRy o ey Huh gy e hptipepdesired

enpl oyed. th - i I : he first
5 conducti é\;ﬁe}@fe ?'I mgfnﬂgt;ﬂ%&%@%ﬂ%@é&gg&%%&%&ﬁ@f ﬁé ielgg:l,SI ltﬁﬁg?gﬁe%rrﬁ%fr‘{ﬁﬁ} silicon
alloy (A -Si) fThewxidetfilm Baeatndeddydircticigntl ddnmaifiig Meorieptidcaed Mythan
alumnumtitaniumalloy (A-Ti) film and the titaniumnitride filmof the
third IPonthie e, ithe mupige f theptiieen tHin s washed-unThen,man msulsting: film| y, a

single-l ayr?l%inly containing silicon is formed to serve as a gate insulating film. The gate

insulating film here is a silicon oxynitride film (composition ratio: Si = 32%, O =
59%, N = 7%, H = 2%) formed by plasma CVD to have a thickness of 115 nm.

Next, a laminate of a first conductive film with a thickness of 20 to 100 nm

20 and a second conductive film with a thickness of 100 to 400 nm is formed on the

gate insulating film. In this embodiment, a tantalum nitride film with a thickness

of 50 nm is formed on the gate insulating film and then a tungsten film with a

thickness of 370 nm is laid thereon. The conductive films are patterned by the

procedure shown below to form gate electrodes and wirings.

25 The conductive materials of the first conductive film and second

conductive film are elements selected from the group consisting of Ta, W, Ti, Mo,

Al, and Cu, or alloys or compounds mainly containing the above elements. The

first conductive film and the second conductive film may be semiconductor films,

typically polycrystalline silicon films, doped with phosphorus or other impurity

30 elements or may be Ag-Pd-Cu alloy films.” The present invention is not limited to

31



conductive filmmay be used. 10 ICP (Inductively Coupled Plasma) etching is
preferred for etching of the first conductive filmand second conductive
film(first etching treatnment and second etching treatnent). By using |ICP
etching and adjusting etching conditions (the amount of electric power
applied to a coiled el ectrode, the anobunt of electric power applied to a
substrate side electrode, the tenperature of the substrate.. side. 15

el ectrode, aaq\q, tlhg_ | i reé t he fdi s C N be Fetche,d nd t ere]d as desired.
The first ‘et R AG- tFEatFent®n élcgg‘hdﬁé?'ed aFt E¥48P Feg) HIGraSKeT Sitsiued.

The first ebebinge oFoN8DtAANGIdNEINIRNAARKY 500 AR tﬁ%k(zﬂiﬁnﬁxﬁul\ﬂﬂmcoqp\é‘qéy of
700 Wto a coiled electrode at a pressure of 1 Pa, enploying CH4, , and

02 as etchi(Ad-Sgpsilmandd Henhi fgck heagas hitode rféine 10atréd in hieis eatiet madbbe 25/
10 (sccm). The substrate side 20 (sanple stage) al so receives an RF power
of 150 W ( £5'Heyedz) Whsnapin yhrse-laypis stapetreg iy enerjayedielusgstenpphdhe dlitsage.
The area:(sli he substrate side . electrode.is 12.5 cmx 12.5 cm and
the coil %dsceo_ﬁg%:(_ft%dé T_smg) ’scP e&l%}i H"ES eﬁe?@?de’(lﬁgraé?mémﬂﬂ?f _?“df"lé%y on
whi ch the gailsij sfiphovéfdethk. sERndV icohudiiveet fillRd HRdehe 1RERRAT b3t an
etching conditions to taper it around the-edges. Thereafter, the frrst 25
et chi ng condiminons titaneumwell ch€¢Al<{10) fihm, sadothd #taahim qicodedfilos the tHiadt
removing the resist mask. The second etchjing conditions_ include using CF4

and C12 as “OBfudiivedilgagnayske repacadny gduapmghfiiim; e Aligrnadivehprasingleolager / 30
(sccm, a”@oﬂéﬁ"tﬂr% @%F@ﬁb(ejl%ﬁG MHz) power of 500 Wto a coiled el ectrode
a to

at a pressure o generate plasma for etching for about 30 seconds.

The subsorate si HeP (($aM0tiocB0CoLpRE) PlAbHA) ERHSAY &5 priferied POMBIchAfg 3P ()Y
(13.56 MHz) to apply a substantially 32 hegative self-bias voltage. Under
t he second fléfitchﬁ)mglcél@ndfltmomsi wheonsl goniuctivee filof ({0F4 etokingl treatsnens exhd t he
Wfilmand the TaN.filmare tcﬁed to ﬁg{)ﬁc&l.the ane .degrcﬁe. The first
et ching coftidGHENBE reaHRe ™ oY Usitghl Gy clching andadjusting Eichifgecondilions r st

etching tr EI‘EE B unt f Iﬂ%@lrif: ?)l_?%\fvtsdm)pgd ?(?%O&qleﬂtquéal et El’?eazirggp}lt X‘f Ellgc}r

he
resi st mask kept 1n place. et ching con "ons I nclude usi nlgc CF4

and Cl 2 aspewehipplighso a sitistrargsilbelgaode] ow fedigerimid of the sepdirdi® sjfY 30
(seem), and giving an RF (13.56  MHz) power of 500 Wto a coil ed el ectrode
at a prbssglegtregde, andqthe Jikgandhiedfiilanspramshe etched and tapered as desired.  The first

etching - treatment is conducted after a resist mask is formed. The first etching
conditions include applying an RF (13.56 MHz) power of 700 W to a coiled
electrode at a pressure of 1 Pa, employing CF,, Cl,, and 02 as etching gas, and
setting the gas flow rate ratio thereof to 25/ 25/ 10 (sccm). The substrate side
20 (sample stage) also receives an RF power of 150 W (13.56 MHz) to apply a
substantially negative self-bias voltage. The area (size) of the substrate side
electrode is 12.5 cm x 12.5 cm and the coiled electrode is a disc 25 cm in diameter
(here, a quartz disc on which the .coil is provided). The W film is etched under
these first etching conditions to taper it around the edges. Thereafter, the first
25 etching conditions are switched to the second etching conditions without removing
the resist mask. The second etching conditions include using CF, and Cl, as
etching gas, setting the gas flow rate ratio thereof to 30 / 30 (sccm), and giving an
RF (13.56 MHz) power of 500 W to a coiled electrode at a pressure of 1 Pa to
generate plasma for etching for about 30 seconds. The substrate side (sample

30 stage) also receives an RF power of 20 W (13.56 MHz) to apply a substantially
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for etching for 60 seconds. The substrate side (sanple stage) al so receives
an RF 10 power of 20 W(13.56 MHz) to apply a substantially negative

sel f-bias voltage. Then, the third etching conditions are switched to the
fourth etching conditions wthout renoving the resist mask. The fourth
etching conditions include using CF4, Cl2, and Q2 as etching gas, setting
the gas flowrate ratio thereof to 20/ 20/ 20 (sccn), and giving an RF

(13. 56 qu)negzﬁwqqu_gggov_ L9 a@%k' d @eelcg)éhreg%eﬁg‘tscp_%dEfﬁggrvgi%g{fgﬁgtugq gg_

to generat€ plasma for et'chifig apout s
(sanpl e st ag@)F,ansI0CT, 86 ek SheaW RPOWETheOTad Git)Y 4t 2R dMIZ Rt 11RPRIY: @

substantially negative self-bias voltage. The third etching conditions and
t he fourthdegrehi ndhedindi tichng; comBtiotuted thesseadrdcahg kbnditione abnstitute At
this stage, fgate el ectrode and wirings having the first conductive |ayer
as the | owdie fispeiching tredienhe second conductive | ayer as the upper |ayer

are formed. Next\ the fesl %? g??&%d | h%?ﬁ‘ér%gg%gﬁt fv'ﬁ'ﬁ {h%g%tgisgg%?ﬂ%ktgéte%{]gem

to dope wWith the entire sur e us el ect

first dopi pmckr eahaemird &@l@@oﬂ&ﬂoﬂ@%dmd@rusir%ndFEern@inC%t EQ'E{CHfﬁn%%as,i on
doping conditions are that the dose is set to I.5 x 1014 "atons/cn®,” and
t he accel eséltingrihe @as dipv i rstes atiof thene@0tot 30/20 (50@mkedid ds/imn annREr{18y56

| ts t i t -1 . ductivity, h h P i
Cae) T1'sty BE) el A Wb PEH lgtirods at digeshae oh) o ookt PESTEY o
; | f-aliaqn: K S f f | ; t
thi e momenfo! SOHAE BRBOSEeolS ThelulEaic' R (R sBRR) AV Rl PERERE o

the nmasis poweif of POAW §1356" May) B0appls « batwtaltiallgr netation JefUbial vitage.

sem conductor |ayer formng the switching TFT 33 of the pixel portion. and
a portion Themede. thideciehiigs conditipuy aeal switchedtte dhe tfherth chienng| conditiatsi on
region of the sem conductor |aver formng.th - channel | TFT of he driver
circuit anH"‘?’ﬂ‘ét beé}l?}ﬁlﬁgr{;‘et ek gpask, nrﬁ@df‘)[“ir@h?tcﬁﬁ'é freRditong dnglydeuging,
overl ap thegchanngly 69 I gi f i t ebnt i~vpg t he
" cur ront | oo e e TiFE o el BT ATl nd R RER RRHERELPKEN ) 307,
impurity r@gem 4y givigt an)RE (E3.56 \NHZzapswsk tolf SO00W o #olléd ehet@dt &t a

el ectrode is fornmed by conducting sel ectively the second dopi ng treatnent

using thePiaiKe of dnPento essrate. plasenas deostrhingifay abouhi2fesecansdsendihsy s
ion dopi NOsutstrate side (sample stage) also receives an RF power of 20 W (13.56 MHz) to

apply a substantially negative self-bias voltage. The third etching conditions and

the fourth etching conditions constitute the second etching treatment. At this

stage, gate electrode and wirings having the first conductive layer as the lower
20 layer and the second conductive layer as the upper layer are formed.

Next, the resist mask is removed for the first doping treatment to dope with
the entire surface using the gate electrodes as masks. The first doping treatment
employs ion doping or ion implantation. Here, ion doping conditions are that the
dose is set to 1.5 x 10" atoms/cm?, and the acceleration voltage is set from 60 to

25 100 keV. As an impurity elements that imparts the n-type conductivity,
phosphorus (P) or arsenic (As) is typically used. The first impurity regions (n~
region) are formed in a self-aligning manner.

Masks formed from resist are newly formed. At this moment, since the
off current value of the switching TFT is lowered, the masks are formed to overlap

30 the channel formation region of a semiconductor layer forming the switching TFT
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ion inplantation. Here, ion doping is used, the flow rate of gas obtained
by 10 diluting phosphine (PH3) with hydrogen to 5 %is set to 30 sccm the
dose is set to 1.5 x 1014 atons/cn2, and the acceleration voltage is set
to 90 keV. In this case the masks nmade fromresist and the second
conductive |l ayer serve as masks against the inpurity elenment that inparts
the n-type conductivity and second inpurity regions are fornmed. The second

| TPUTT LY T8l R0%iAN HlRBEC Y A Robifh MITRUL L YrdomBLETERL iRl & RALLS shoe

n-type conductivity'in a con on range of

at ons/ cnB. chigdsl foHRaSENR EANGLINerRbi i T RNGa8&r ol ise BN chARWI ITRT of
region is referred.to as a n- region. Third doping treatnent is conducted

Wi t hout reftbvilngen tlecuiesing thapeigghery Thereohi rld dbbiion the eatsksntre dophad s i on
doping or ion.i antation.. As inpuri.t 0 elenments inparts n-type
Conduct i vi PYerHmBbe el By e St YAd)S S BT RI plASET | Tpri et e ion
dopi ng i f . ! [ I phosphi ne (PH3
w th hydt opaner B TR SEHE pRlo) RPUAPLA IRApHEL HAR, B 0%T01s

atons/em, and tRAe BAPEIS Agiem (HOkd@AGS) tiat SBlerfaps 8PitkaVpottivbn hf&h@aﬁ’?@e the
masks nade fromresist and the second conductive |ayer serve as nasks
agai nst t heleegofepsfpryed bgmomductieg stleptvely thhesenemq/plepmgmu@mmttqsu@g
third inmpurity regions, are foryged. The third i npurity regi ons are.dope
with the i HSUPEeS BPBuhsdetint: ThenissPrd donime e fnt i eralxsiipy doping br
concent rat @ik BaRin. 1 Mert02bh Rphec id0da, HOMBLF e 5PREs ditfindd By
concentration range as the third |r$‘p ity region is referred to as a-n+
regi on. 1B0diitirg phespiina (PH ewitkdiydtograsl Sfuistdee 80/ scemi Sie ddsekisisst to
formed, the 34 fourth doping treatment is conducted. The fourth inpurity
regi ons and-5t x| ptoms/empLand therasgrlsnation woltageniscset o A0 keV.i nbsuthiis gase

eLement .| TR l® e O SHA Ve AR P RS Bk
Cancert 2yl R Lt SHRERE Ut kot R Ko ) 1
regi ons. Tregidmsuatehfarmpur i ther sgioadsinimirity regdins nare ndopede giithn)heaimpadityeady
id(r)rgﬁ(rji tl\;,sm L&gﬁ@%{s ha(t)rirlrjl?)ar(tlsa )thel rrll-t;['[t]eecgnrdei‘l\éltieilg ig Ei%%nggrgtrzﬁiro% g%%ﬁ%f\/\ln iqoti(’ht%
1 x 10" atoms/cm®. Here, the same concentration range as the second impurity
region is referred to as a n” region.
Third doping treatment is conducted without removing the resist masks.
The third doping treatment employs ion doping or ion implantation. As impurity
20 elements imparts n-type conductivity, phosphorus (P) or arsenic (As) are used
typically. Here, ion doping is used, the flow rate of gas obtained by diluting
phosphine (PHs) with hydrogen to 5 % is set to 40 sccm, the dose is set to 2 x 10"
atoms/cm®, and the acceleration voltage is set to 80 keV. In this case the masks
made from resist and the second conductive layer serve as masks against the
25 1impurity element that imparts the n-type conductivity and third impurity regions
are formed. The third impurity regions are doped with the impurity element that
imparts the n-type conductivity in a concentration range of 1 x 10 to 1 x 10"
atoms/cm>. Here, the same concentration range as the third impurity region is

referred to as a n” region.

30 After removing the resist mask and the new resist mask is formed, the
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that inparts the p-type conductivity in a concentration 1.5 to 3 tinmes the
10 phosphorus concentration to obtain the p-type conductivity. Here, a
region having the same concentration range as the fourth inpurity regions
is also called a p+ region. The fifth inpurity regions are forned in the
region overlaps with the taper portion of the second conductive-.|ayer.
The inpurity elenments . inparts p-type 15 conductivity is added thereto at

t he concentration range from.1 x 1018 to 1020 atons/cnB. Here, the
region havi lért“lﬁ hJé1)p'5n 1 e%‘é’ﬁ%‘g}dt‘ rcéff’%%‘fj*]e?"angéeg u ‘ﬁé“m“f”?i ’eg'ﬁﬁﬁr‘"'i“ij‘hPe'hgri“bns
I's also refi@huff t Reddnd-arkedbARed TIH OWGILH gy ARAYE cRiBBRs MMphARUBLELYe
regi on having the n-type or p-type conductivity is fornmed in each -

seni conductondiaimety. artheldcdndudt isemit@ykicsor @0ebénarieg tthe pgettaanel €60 bde of
TFT. An insulating filmis formed to cover alnost the entire surface (not
shown) . | AN Iusthedaping Hsatmethe silicon oxide filmhaving 50 nmin

(Dvcknese 1o 1o TR0 BhyodAROR, YW AR GG el BB L

isnot Iimted to icon ~oxide

ot her i nsukahdtgividyl iFBeCOBEA] RITNE &) 1 kCIOA' ardmM@H’ REadtPRAthe TOErRSHpusiteP 1S
activation treatnment of the inmpurity elements used to dope the T e
sem conducregionsy el fatreh anpingt regnomst epngmpgions(ni apgibni hee makadyndeptd ng
(RTA) usi ng}.&'al anp Iigh@ source, irradiation of a |aser, heat treatnent
using a fUithaRROSPEPIE UniBi HaPreHOBS Stepdxl aredopad Wit the)m e elapcat

shown in thj J t i . r.- ins I filmd 5.formed
after the gk%ve- eggc:ﬂﬁ e%'tggeteid\?@??éﬂﬁ@sﬁb‘\?\e\gelrd,hﬁ%elﬁlgrgdiur?guITa% ﬁﬁg§f iuln}ﬁsgg@e be
formed fef phesphbeusedrcéatrh@dn tol bitafr ﬂﬁtp-%y}feed’dn@)iéﬁviitﬂsuﬂ{@iei, AGefionMavRe
froma silicon nitride filmis formed. Then, the sen conductor |ayers are
subj ect ed the sarae coneentrasinin (ange3a0 the folmtls3MPufity rdgivos i2 ahsucslled @ p*

hydr ogenat e the seniconductor |ayers. This step is for term nating dangling
bonds in tH&'¥kni conduct or | ayers using hydrogen contained in the first

it ert aver |l s o T e BRERORNELOR HOYELRLANE DN ARETE S
silicon oxpétion of the second conductive layer. The impurity elements imparts p-type =
15 conductiviiy is added thereto at the concentration range from 1 x 10" to 1 x 10%
atoms/cm’. Here, the region having the same concentration range as the fifth
impurity regions is also referred to as p region.
Through the above steps, an impurity region having the n-type or p-type
conductivity is formed in each semiconductor layer. The conductive layers
20 become the gate electrode of TFT.
An insulating film is formed to cover almost the entire surface (not shown).
In this embodiment, the silicon oxide film having 50 nm in thickness is formed by
plasma CVD method. Of course, the insulating film is not limited to a silicon
oxide film and a single layer or laminate of other insulating films containing silicon
25 may be used. |
The next step is activation treatment of the impurity elements used to dope
the semiconductor layers. The activation step employs rapid thermal annealing
(RTA) using a lamp light source, irradiation of a laser, heat treatment using a

furnace, or a combination of these methods.

30 In the example shown in this embodiment, the interlayer insulating film is
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film Oher hydrogenation nethods enpl oyabl e i nclude plasnma hydrogenation
10 (using hydrogen excited by plasma). Next, a second interlayer insulating
filmis formed on the first interlayer insulating filmfroman organic

insulating material. In this enbodinment, an acrylic resin filmis forned
to have a thickness of 1.6 .tm by application nethod. . Forned next are
contact.. holes reaching the conductive |ayers that serve as 1 . 15 the

gate el ect r:odes LEI - | cont.act es, hi thesi mpurit
Pagr ons. 1 10 A OB B A T RALER - PR L SRS ISR e
i N successif@iimed M98 themctiRhgoenbodi nent, the first interlayer insulating
filmis used as an etching stopper to etch the second interlayer

i nsul ating film Tandfitshenterlagef iingtlating drihayerde frosulaasiliwgnf nitmaé Silet ¢hed.
20 Thereafter, elegtrodes, specifically, a source wiring, a power supply
line, a |&iq tQ@P“é‘ct“?fbﬁ“ér,"CQ“é'bﬂﬂbLﬁi%b%arélsé fECEso et tregiraent ) 1 om
A, Ti, <<Q¥ E8, Gt kI are obt ained. by.

pat t er ni %g”%@%ﬁgrn%t%glgfh Oyﬁitgb ?ﬁ%g%ﬁ%%dﬁg%e%ﬂncrop ng?:tl%ﬁeasvs > Z(Fh'AIStQIP%GISrIF?r
cont ai ni ngt&hlih&iy (3ANidzbonust i BknesHitondrebr BPSsNBIng hydidgh (BRtaMRRd N
thi ckness). The source electrode, source wiring, 25 connection electrode,
| ead- out elether Gk intpdager igswplipg Ifilme, Hredsarhigohdkatontayetshars hyidoogravitak
needed. A lead-out e E]{:F]trode for,.the. coptact Wilth a,. atg W rin cove[ded
with an i nf"&SPEGRYE P BECPRRFer o4 Hhei iotegtayer ansylagingafiii dhatos & plicgmoaide

W ring, angjpgth ik | : t [ Hrale) t 1 nal
portions hg\l/lﬁhg‘%%th%allmgﬁlg I 31/@5(?’9 ‘ﬂ?“é@? re(%,t.e@gy %)brlgcnlgﬁriilndggt Pfr?é&;d ng@rto ggrlri1adIll

ci rcui t 00 a(ubimxhedrogen poviedd suplakinay. A 30 driving circuit having a CMOS
circuit in which an n-channel TFT and a p-channel 36 TFT are conbi ned
conpl enentarily Byt a provad iptertayen ingulating flmrialformedfonpiheefisst intgdhyéravi ng
an n-channel TET Oﬁ a P-channel TET are {.ormed in thﬁ%qgnner gescri bed
above. NexiSUlNEE: HiRgTTORY &y Qyaanis Joulatingipicrial-malit B FbegURFRL an

| nsul Al NGacryliERee Fifth is Tl BChRR 4 EASEGOPAL Rt RBNichilaH A0 11 M

In this enbodinent, the silicon nitride m a ness o 00 nmis
fornmed by sputteFomged Nexttare @ontant holes hodchiig dte cEarlubdse thers daneetviey .
el ectrode é’hat contacts wth the drain region of the current control TFT

by p- chhnte §3/%8 eetrgdesson gatgyirings and contact holes reaching the impurity regions.

In this embodiment, etching treatment is conducted several times in succession.
Also, in this embodiment, the first interlayer insulating film is used as an etching
stopper to etch the second interlayer insulating film, and then the first interlayer
insulating film is etched.

20 Thereafter, electrodes, specifically, a source wiring, a power supply line, a
lead-out electrode, a connection electrode, etc. are formed from Al, Ti, Mo, or W.
Here, the electrodes and wirings are obtained by patterning a laminate of a Ti film
(100 nm in thickness), an Al film containing silicon (350 nm in thickness), and
another Ti film (50 nm in thickness). The source electrode, source wiring,

25 connection electrode, lead-out electrode, power supply line, and the like are thus
formed as needed. A lead-out electrode for the contact with a gate wiring covered
with an interlayer insulating film is provided at an end of the gate wiring, and other
wirings also have at their ends input/output terminal portions having a plurality of
electrodes for connecting to external circuits and external power supplies. A

30 driving circuit having a CMOS circuit in which an n-channel TFT and a p-channel
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Next, the pixel electrode is formed with connecting and overl appi ng the TFT
10 connection electrode. In this enbodinent, the materials with a | arge
work function, concretely platinum (Pt), chrone (Cr), tungsten (W, nickel
(Ni), because the pixel electrode is nmade to function as an anode of an
organic light emtting elenent. . Next, inorganic insulators are forned at
both eruls to cover the edge of the . 15 pixel el ectrode. Inorganic

i nsul ators pi xe rode are with.the
insul ating f ﬂlﬁfg{c nﬁg!nﬁgn‘%&ﬁp@%ﬁmﬂ ‘m)a‘l grcﬁ: 8”2%5%' ef p[yérlaﬁ)v f"rh(ﬁ”xer?S

patter ni ng.catinst.eath ah rh@ﬁkhhn@ethTET & Rapkheotmosed o QreRNI & MR §ldndks may
be formed. Next, a supporting electro is formed on the inorganic

i nsul atorsdascrsmdvubOVQO i n Enbodi nent l\/bde 1. Next, EL layer and a cat hode

of an organic light enitti.ng .el ement ar for d on the pixel electrode of
whi ch both edgesﬂgl"é vé'}'é‘g IBieriage da ‘t““?n 1&WSO?I‘H€f“détC YN S

Forming 1 neBr gy doRRLE ofp e APafEhf Ak Rhe F"'émﬂiss?%ﬁgdf o

nmovi ng of ¢ley gilieds nitAde EidmSRith laghtckﬁ@gs&ﬁﬂm)mha§f@nieuqiytspﬂﬁbhhg ng layer and
a free conbination of elect¥ic charge transporting layers and el ectri-c
char ge inj ecti onNeayet sontast @kear&lﬁﬂtereaahdsmbe ﬂ@lr@cu{)arelmr@m that g:anlacth

material or nol ecul a ht or er| rman
oV ayer . nifclerlipirregian 66 o lian RorRDt SFTdhy Brngnnd wog i Tom orme
material t e St (8,.S et
37 corrpounckt}‘)%txtt)rmIe ?)Jel Q;hé R)ﬂf o&sngéﬁedemm gh?ﬁ)‘%" t?ﬁ%%?gﬁﬁéfg fhr?aftﬁglm ts
| i ght byo t:omrmcebnemttram on If pthiss pteisgent ephe( adtéridlb ewvith ONPRESE )work
Inorganic materials such as silicon carbide nmay be used for the electric

char ge tr af¥jsdoR| rﬁg’npﬁﬁ@b’s Pb’s’r‘l@“ﬂél e(é’tl)r i ehremgr @@f )3 ntjuégﬂmn(wav@l@(cl I(ri\b\)vn
organic Emeaterltﬁ ag ani c d rrztt .al s can be enP oyed. Alls

i s assuned SeUSeitRG P f%f"é Phardgdo ur’?ﬁ 100 a3, ary gpode, g @Bt?fga@c grlé't aI s
having a | @,Wltm%lglglﬁaﬁgl on (typically, metal elenents belonging to Goup 1
or Goup 2 in the periodic table) or alloys containing these are used. As
t he work ‘Next, inorganic insulators are formed at both ends to cover the edge of the..

15 pixel electrode. Inorganic insulators with covering the edge of pixel electrode are
made with the insulating film containing silicon by sputtering and then performed
patterning. Instead of insulators, a bank composed of organic materials may be
formed.

Next, a supporting electrode is formed on the inorganic insulators as shown

20 in Embodiment Mode 1.

Next, EL layer and a cathode of an organic light' emitting element are
formed on the pixel electrode of which both edges are covered by inorga'nic
insulators. Inc jet method, evaporation method, spin coating method and the like
may be used for forming the EL layer.

25 An EL layer (a layer for light emission and for moving of carriers to
cause light emission) has a light emitting layer and a free combination of electric
charge transporting layers and electric charge injection layers. For example, a low
molecular weight organic EL material or a high molecular weight organic EL
material is used to form an EL layer. An EL layer may be a thin film formed of a

30 light emitting material that emits light by singlet excitation (fluorescence) (a singlet
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function becones |ower, the light em ssion efficiency beconmes higher. Thus,
in 10 particular, it is desirable that a material with a lamnate structure
is used as the material for the cathode, which is obtained by depositing
an alloy of MyJAg, Mgl n, AlLi, etc. into a thin filmor formng a thin film
t hrough coevaporation of alum num and an el enent belonging to Goup 1 or 2
in the periodic table, and subsequently form ng- a_transparent conductive
film(an alloy of an indium ~oxide 15 and a tin.oxide (1 TO _an alloy of an
i um ox; G20 Bt oM Seat R s Mt it Tt ais Y e
like). !\Iextir,ipl_reh%xran%@rct(rugsauolré@c@@a@r (DipRE GRINRER) T S1EALTRE mhR&ials
protective filmmy be formed of an’insulating film mainly~contailning

si licon ni sn¢ldes ericosidartmde noagy he tusédl€obyhea lsptit tobrigegtraegpbaing Asesshawh i n
Enbodi ment Mode 2, the 20 defects in the EL |ayer are terminated with
hydrogen (€ECHQARE) gaiemUayent iknovsp eprgpdis) ELt anateripist Aed finprganic

cont ai ni ng g t hode. The fil m containing hydrogen may be
formed o gﬂ%gﬁf@g?g? ?%5%??)%1%ﬁai nly containing carbon or silicon nitride

by a PCVD net hoda|&, it ReadsufRdOds bdihPpréREATL itR4L as' 4 nhateBAISRIRRS Thil Rt ©
term nate the defects i-n the organi c conpound |ayer 25 wi th hydrogen turned

into a pl asredals Hemingta ket wemk fusctper ftppiceldy, wn¢thl elemenanigdongihgtterGreuptlur e

to which the _organi.c conmpqund | ayer can be resistant and heat generated
when the | Pgftro 'tlﬂitﬁfgpsv%%r{?gl@?rpf §ﬁw~°gmmw§"1& thess ats, used- t Hat theyPdgen

can be dif f J abial N V.G t r.m d ts in
the or gan?@‘oﬁpﬁe&W@?% l'vn\gh';é ﬂqg@dér}g{gggiﬁn( é?%dﬁg%ltbggéﬁe@i@%?soﬁﬁ g’emfi I m
cont ai niggphiriduRgen iBndksiraBlepthat aCinlaweial ivith ar Rmiage $tuctd@ Rr @e@nds fHeom
entering fromthe outside the substance such as noisture or oxygen which
causes det matgtaifpotheofathatde, Bhichayseobtdinedity depioditingoan alloy of MigAg, Mglan

i nput/out pyt. term nal portiop to bg connect ed v%rrl] he FPC | ater, .there is
not requi fedbtFCpiB deltiRell PR oPledprmmes a1 Hin ¢ Hlm ¢ throngh, sy sRAatieR ogen,

and 1 L1 g 38 LA A ATRIREF s R BT
pi xel por t subsequdveBdicating @ Sayspatdigodndscth@ filMip@sedioy oRkh iifdiuatoxide
limtation thereon.. Next, the organic |light emtting elenent including at
| east the &l paogoxigdedTO), an alloy of an indium oxide and a zinc oxide (In,03-ZnO), an

zinc oxide (ZnO), and the like).

Next, the protective film covering the cathode is formed. The protective
film may be formed of an insulating film mainly containing silicon nitride or
silicon oxynitride by a sputtering method. As shown in Embodiment Mode 2, the

20 defects in the EL layer are terminated with hydrogen (termination) and thus, it is
preferable to form the film containing hydrogen on the cathode.

The film containing hydrogen may be formed of an insulating film mainly
containing carbon or silicon nitride by a PCVD method. At the time of film
formation, it is also possible to terminate the defects in the organic compound layer

25 with hydrogen turned into a plasma. Heat treatment is performed within a range
of temperature to which the organic compound layer can be resistant and heat
generated when the light emitting element emits light is utilized, so that hydrogen
can be diffused from the film containing hydrogen to terminate defects in the

organic compound layer with hydrogen (termination).

30 Also, the film containing hydrogen and the protective film are used to
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organi ¢ conpound | ayer, and the anode is enclosed by the sealing substrate
or a 10 sealing can. Thus, the organic light emtting elenent is
preferably bl ocked fromthe outside conpletely to prevent fromentering
fromthe outside the substance such as noisture or oxygen which causes
deterioration of the EL |ayer due to oxidation. It is preferable that
degassing is perforned by annealing in the vacuum i nmmediately before

encl osure with j ~ rate ar.t ' n. Al vhen t he
eal ing. cubsy el By SBlckD PP A SLEIEE A0SRt SR il of 2B
procedure wshigerchosdiedetcoanioat ADSINENE | HeAtAINtd @ xdivadeN@BAhhNaht algas
(rare gas or nitrogen) and a space seal ed by sealing contains hydrogen.
Heat gener atpd/ovhgntermenali gdrtioentot bt nepreketednwitbnihtes FRQA g, thereuis hbzed,
whi ch makes it possible to diffuse. hydrogen fromthe space containi ng

hydr ogen tBe‘t“l’l@BéBfr?\é'ﬁﬁit'P\%P@‘%Céfv&ft"g}/’éﬁe %ﬁ“t%@%?'@&ﬁ”@r%ﬁ?‘péﬁﬁlﬂ‘q ber with
hydr ogen; By termnat] he. def ec i h or i cwd ay. i th
hydrogerr:J, the |i %@e{fn&?ﬂsngnggl\}?cée%%%egegf nacrleas!elgy Inits F"Ié:l i@%ﬁ Y\fiwtt y.

Subsequent pyovided FPGedd texidkeatepeicotredt of nkaITHT iasrahpedied the maahpstieat r ode
in the input/output-termnal portion by using an anisotropic -conductive
menber. 2Negdlessita ot thepd & v naiposed/e pamsieblar ligoitalian deufonr esi n and

RTINNEER e DR TN LN

Far L o SR LonRbRLTASal Lo SA0ARSHe e RToSLER %kt SipuAR Lt

i s proviGeskahinghcanhe Tinlspthef olghricsligiarsiripng @ldngerdtas tpieferafly rasgledt frum

pi xel s and then, provision of the color filters nakes a circul ar

pol ari zat i B¢ Piteidle compieielysiarprevenidiane entesing: fiem thpoutside thelsybptagcensuch

Prov Sed !y oRESERRE SR Pk S PR PSR BET e "

e PR gl ATPOILIES) LA el Rt 1
immediately before -enclosure with the sealing. substrate or the sealing ean. Also,

15 when the sealing substrate is bonded to the substrate, it is preferable that the
procedure is performed in an atmosphere containing hydrogen and inert gas (rare
gas or nitrogen) and a space sealed by sealing contains hydrogen. Heat generated
when the light emitting element emits a light is utilized, which makes it possible to
diffuse hydrogen from the space containing hydrogen to thereby terminate defects

20 in the organic compound layer with hydrogen. By terminating the defects in the
organic compound layer with hydrogen, the light emitting device can be increased
in its reliability.

Subsequently, an FPC (flexible printed circuit) is bonded to each electrode
in the input/output terminal portion by using an anisotropic conductive member.

25 The anisotropic conductive member consists of resin and conductive particles
having a particle size of several tens to several hundreds of um with its surface
plated with Au or the like. The conductive particles serve to electrically connect
each electrode of the input/output terminal portion and the wiring formed on the

FPC.

30 Also, the substrate is provided with the color filters corresponding to the
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10 In this enbodi ment, a manufacturing apparatus will be shown with
reference to FIG 11. In FIG 11, reference synbols 100a to 100k, and 100m
to 100v each denote a gate; 101 and 109, a delivery chanber; 102, 104a,
107, 108, 111, and 114, a transportation chanber; 105, 106R 106B, 106G
106H, 109, 110; _112, and 113, a 15 filmformation chanber; 103, a
pretreatment chanber; 117a and 117b, a sealing substrate |oading chanber;

115, a dispenset., c ber; 116, a | hapber ; , It ravij.ol et
irradiatinggﬁﬁglcénﬁggﬁdd %Oﬁw5’§§§gk#a éﬁigggr(yﬂé?@ﬁ%ﬁbgFgC%b?ePHEﬁ er,

the substrgbRriph€yh UaE Yira¥éagrf ormBthet hanholieh SRRT@ANni $nayCBE Pr@ddaéd it he
manuf acturing apparatus shown in FIG 11. Here, a procedure for 20 formng
a | am nat enstassy and agHéwehip gt&InGly dmosnexlghaieped. First, the substrate is

set in the deliv chamber 101, on which the TET and the cathode (or the
anode) 200 are fWPé'@?l BRgbote Sheam, t’}CaWQQBV'f‘éaJt'ﬁlh{ REV U NSt faRTeGHd

chamber 10¢;60RP§HE delivery chanber 101. It is preferable that
vacuum ejihads'?lﬂﬁg isgcégﬁ]d%]gl?gd on the transportation chanber to 25 attain

an at nospheric pFesset thibymbadirencianthd fieclyn@mibiges with aa/anNEmbdekichhat
the noisture or oxygen in the transportation chanber is - suppressed to as

| ow | evel ModepbsEmbedimg¢rddodié. transportati on chanmber 102 is connected
to a vacuum exhausting processing chanber for making the inside of the
transportati on chanber vacuum 30 The vacuum exhausting processi ng chanber

IS equi ppe@;%&gn@cn@ netic levitation 40 type turbo nol ecul ar punp, a
cryopunp, or a dry punp. Wth this structure, it is possible that the

ul ti mat® vacuum bf thise etnbadapent, ai | mancfaanbdriy iapps@tust avillDbe blowh- WithPa
and the inpurity is controlled so as not to diffuse backward fromthe punp
side or elheGaES PR;FLQ/-_s]tlem In order to prevent the introduction of the

nert ghs such a8 R rdgbreRrek FpRRE Tk b B P FabEod RO REFRRR oo
to the insjgaof101inen@RLA! A 4SivRT e dhafiber:2002,t PoLe 1QNlog AYLi hh@d 18y @ 9as
purifier prior to the introduction into the dpparatus whén they are used.
Accor di ngl yanspbrtatomehembar;yl 450 1068y il06B; H86Gad OpHL, i100ed 1081 129 raddr11t39 a
| ntroduge LRk Formation chamber 105 h prOreaiment chamber 1178 Snd 1782 o Sehing
substrate loading chamber; 115, a dispenser chamber; 116, a sealing chamber; 118a,
a ultraviolet irradiating chamber; and 120, a substrate inverting chamber.
Hereinafter, the substrate previously having formed the TFT thereon is
carried in the manufacturing apparatus shown in FIG. 11. Here, a procedure for
20 forming a laminate structure shown in FIG. 4A is explained.
First, the substrate is set in the delivery chamber 101, on which the TFT
and the cathode (or the anode) 200 are -formed, and is then transported to the
transportation chamber 102 connected to the delivery chamber 101. It is
preferable that vacuum-exhausting is conducted on the transportation chamber to
25 attain an atmospheric pressure by introducing the inert gas in advance such that the
moisture or oxygen in the transportation chamber is suppressed to as low level as
possible.
Also, the transportation chamber 102 is connected to a vacuum exhausting

processing chamber for making the inside of the transportation chamber vacuum.

30 The vacuum exhausting processing chamber is equipped with a magnetic levitation
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10 purified. Thus, the oxygen or noisture contained in the gas and ot her
inpurities can be elimnated in advance, so that it is possible to prevent
such inmpurities from being introduced to the inside of the apparatus.
Also, in order to elimnate the noisture or other gases contained in the
substrate, it is preferable to perform annealing for degassing in the.
vacuum 15 Therefore, the substrate is transported to the pretreat nent

charber 103, SOMRSS WRled fa fFmb! AVRALERET A0, SIPIRRD, 107R AR AMNERLL NG =

be perf or net ere sur face e ca ge s

to be cl ea@@@hrbkhﬁat&ﬁ@%ﬂtﬁrﬂb@ \rzﬁ:uuhr@ﬂﬁ]@qrmgortmrémehznﬁl%rne@étn@nro Tlaper
103 connected to the transportation chanber 102 and cl eaning may be

per f or med thend.th@@mpuritysisategdropled siobisentt do fdoffmiet heckpaoirg fenhyhepemp side

di oxyt hi ophene)/ pal y(styren | f onat e) ueous, so] ution (PEDQI/ PSS)
servi ng as%%‘?&ﬁ‘g“[‘#éﬁ?%n I“aPJé PYFH%'“ ‘gﬁt"i“r%d%ﬁof“a‘tfé hefmpHEtHEAéhas

needed. é”éﬁ cher@?{h a?)% ?}?%saa a%rﬁt&ésm?nfodﬁéﬁ ai'ﬂneﬁ?sﬂ#ﬂﬁ'&ﬁﬂ”%%‘o‘%na

chanber 10 € organic conpoun

provi ded. Wregae@meﬂ cqalewgamhh@ddu@a tb e iido®L thedpp@iatds HBTEYuirl
nmethod is used for the fornmation thereof, the substrate Is set under the

at nospheri & bpﬂlee*durmlrémihby raagasaplsrlufrlfﬁrapreorswb]l@cmer@duomﬁn into ftbe mppatus s
faced upward. The subst S 0y erted as ropriate in the subtrate

| iver t ng. SHGRUBEY 25 05ty Behor b Vel e RS G R oHe SHRHDIIS08! and
the transper&e@ttb%tr%aes@%tolﬁ% fil ﬁﬁma%hear é%ﬁlm Ithgn agogrmér' l%ln ighl
performed using the aqueous sol ution, prefer eto tra % ¢ the
substrat@® perifibd pThig, ehe mygembamﬁmstuwaon\rmgred m4therghl531hdr(ﬁhe1’51n\l[§m@[ﬁ¢szed
by performng heat treatnment in the vacuum Next, a substrate 1.04c is

t r anspor t e€RI be eHminatedhspadyanacoo dhatribisr PassIble 1¢ pravent suchamepuiticst from

chanber Wi. t hout to the atnosphere and then, transported
to the f| I 'f‘%f%?#j%ﬁggﬂg%bwpa%dgahﬁﬁpgar? ll:;?nsportatl on 5 mechani sm 104b to
formon the cathggg %QQ)rH&etdE'ehhﬁNﬁE tﬁ@rmﬁm&t:'&goﬁief sés BMtaB®d in. the
appropriate. Here, an exanple 1n which it is forned evaporation is

shown. Thsutstrb®s riatie preferablei o tgeefdrinl mmhealimgt fon degfmbtg id OthR edduaim.bei ng

inverted i suybstrate invertin hanber 120 such that the surface
subj ect’ed ?Berf:?qrm rSYREirats lﬁéraqsaeaeff dowfBFedreaipen ghagiber 103 congeetedr abl e

to performovgg %H&&&&%ﬁtéﬂ%ﬁ%@ 109%nd annealing may be performed there. Further,

when the surface of the cathode is required to be cleaned, the substrate is
transported to the pretreatment chamber 103 connected to the transportation
chamber 102 and cleaning may be performed there.

20 It is also possible to form the poly(ethylene dioxythiophene)/poly(styrene
sulfonate) aqueous solution (PEDOT/PSS) serving as a hole injection layer on the
entire surface of the anode as needed. In the manufacturing apparatus of FIG. 11,
the film formation chamber 105 for forming the organic compound layer made of a
polymer is provided. When a spin coating method, an ink jet method, or a spray

25 method is used for the formation thereof, the substrate is set under the atmospheric
pressure such that a surface subjected to film formation is faced upward. The
substrate is inverted as appropriate in the substrate inverting chamber 120 provided
between the film formation chamber 105 and the transportation chamber 102.
Also, after the film formation is performed using the aqueous solution, it is

30 preferable to transport the substrate to the pretreatment chamber 103 where
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10 filmformati on chanber before the substrate is carried therein. For
exanple, in the filmformation chanber 106R subjected to vacuum exhausting
to 5 x 10-3 Torr (0.665 Pa) or less, preferably 10-4 to 10-6 Pa in degree
of vacuum evaporation is conducted. At the tinme of evaporation, the
organi ¢ conpounds are vaporized in advance by resistance heating and are
scattered toward 15 the substrate when a shutter (not shown) is opened at
this tine. j ] g conpouyn (e . ered upward and
evaporatedlﬁﬁggx?ﬁgkgéggg?ggg%gﬁfgﬁﬁﬂmgﬁﬁ%ﬁg%éﬁfﬁgﬁg%6lug%omn) provi ded on

the metal mask (mixt,ShawBstradot@d RatransptPRE thehEVARYPALHION, ciinsbisifat e
tenperature (Ti) is set to 50 to 200C, preferably 65 to 150C, using a

means for Heaeilmgtrahgposiabonrcirebe?d 0Qhvenhatdeting expasgpgdas thd aEhodphyer sndir e
formed in order to attain a full color .display, after being fornmed in the

filmformalidh HARTA9SIE16RRNe: U nfgymation f ehataber HOBRgIP Y id HasPagRtion i n

the filmf ' ' - desi red EL
ayer 201 Terar R A AR e 19§ Slps®¥ Egab 8 EFRehf o
transport edppptiae. t rH&repant @ldngsle Ghawhh R0¢ for@ed theevigRREHPTE 3hoRA.

chanber 104 w thout being exposed to the air and is subsequently
t r anspor t ed hesubsteate nasetporthatilonfosmatipachamdef 1 06Rtafter theampsivetiad iimthe

hanber 107 | so. wi t hout. bej to the air. .Next, th bstrate is
{1 anspor t oA Ve ShRRE ) BB De GUTaH REPISCicato A epBRYaR fon
nsp: _ _ |

of o tr anspac o BeE, NACTRR I pRTC AT RPert O AR ARGy GRS ©

as appr opr fikieforhatiéhehamiser bdferectht Rebgialtd ddertied thwreiad, a thin netal |aver
serving as a cathode is forned in the filmformation chanber 110, the
substrate is thekor examplsorinddietfalm Hermation thambei dA6Bhsuttested 09 vagufior m a

| ayer ( cat ROGRTOARI STert T ARG PocTbe prorEORRY 11 19 4fip R depis of -
oo | s oS 14| AR on TR g AR,
evapor at i ocompourcds andapbbzdd imadvant@aby aesisthactbleatih@hndodre 86ae1ed tow orda
Sputt er1i{| gthaepguet‘)rsggtuesw. Qr(l: Iaus i'ur} éra(%ol gl?osv%n)aist glgegn%td z?ta 31?5 (t)ifme? t'f‘l?engggcgr?zngd
organic compounds are scattered upward and evaporated onto the substrate through
the opening (not shown) provided on the metal mask (not shown). Note that,
upon the evaporation, a substrate temperature (T}) is set to 50 to 200°C, preferably
65 to 150°C, using a means for heating the substrate.

20 When the three types of EL layers are formed in order to attain a full color
display, after being formed in the film formation chamber 106R, thcy. may be
formed through film formation in the film formation chambers 106G and 106B in
order.

After the desired EL layer 201 is formed on the cathode (or the anode) 200,

25 the substrate is transported to the transportation chamber 107 from the
transportation chamber 104 without being exposed to the air and is subsequently
transported to the transportation chamber 108 from the transportation chamber 107
also without being exposed to the air.

Next, the substrate is transported to the film formation chamber 109 using a

30 transportation mechanism placed in the transportation chamber 108. The anode
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10 conductive material used as the anode. Next, the substrate is
transported to the filmformation chanber 112 using a transportation
mechani sm pl aced in the transportation chanber 108, in which the film 203
contai ning hydrogen is formed within a range of tenperature to which the
organi c. compound | ayer can be resistant.. In this case, the filmformation
chanber 15 112 is provided with a plasnma CVD apparatus and as a reaction

d f oyt Plm fornation . a:h n r bon-. d
Gas (oog. | “QRuMeds bhh PabhlBh haBill (ARRROURE Bt AN A R BIP A%
film cont aiRiapgrdptht@gern theNate whed thetdeliRiel i foahed PO chealNaydr ek iah

limtation thereon as long as a neans for generating a hydrogen radical is
provi ded t heraeftathodatis tthemed ne thé filhe férimanopOckambert Loh b tubstrDeGsf them

t ai ni hyd ., th fects in th i d | i ]
Conta g dcoen. e dl et 1 Lne crom . comound Loyer 12
s t rans?”ﬁlﬁﬁah@ atlQElixflétE %‘oh%@%b?ﬂu&'ﬁ%ﬁ"ﬂ%’tal lgf}%o(ic%]ﬂm[dhf]gn& 'Elfenﬁ?r%:[/)é I on

chanber 108 w't hout bel ng expo tothe alr to e protec 'lm

204 on the cbhluetd@Yikoi appropaafeydiaaen. Hartkis dake, hipyllhefdrittidd chRMeat us
is employed in which the target of silicon or silicon nitride is included
in the filldrcorreaponsts hatmbeaporaon ApparekssiphlbrdéngMg.hAgs ot il fusedmsitbe

hanb [ t, t it t h tr i ni

E.h ? :‘)ogrﬁnlt %ﬁaﬁjﬂa&ﬁ,ﬁs@@:x)ﬁ" ﬁ%%@?&%ﬁé’% ﬁf*??fﬁﬂatr"?ﬂs %ﬁﬁejﬁﬁdﬁ Gorhgsonds .
u - :
g o F’él?gxtte%%lggm%}?ﬁﬂ@tus mdi'ﬁ’dlﬁ% he Yedshr £ t%béé\?gn#a:ale bﬁa‘]lﬁhng'p?ﬁmt

30 light emtti covered wtn the protect m and t I'Tm

cont ai nilGg coddudtivdrmaerial sseldarsithel anodd. he substrate. Next, the substrate
havi ng forned the Iight emtting element thereon is transported to the

transportation chifbdhe substrate i transporethipbietiaim éormeatiamehiamins 113jusinga
I L T A R S R e
FASLL L WD ol oy A B S0 o SR 3 AERRR o
i s preferabrgmniocpmppandlayes eah bagessthst r dhahisrcast,dbe fikint formatiealchamber
menber H-l HTS i_ss %?(l)\i/iggd (\:)vr}tahmziei)rlas:lhj1'§3 CVD apparatus and as a reaction gas used for the
film formation, a hydrogen gas and a hydrocarbon-based gas (e.g., CH,, C,H,,
C¢Hg, or the like) are used to thereby form the DLC film containing hydrogen.
Note that, there is not imposed a particular limitation thereon as long as a means for
generating a hydrogen radical is provided therefor. At the time of the film
20 formation of the DLC film containing hydrogen, the defects in the organic
compound layer is terminated with hydrogen turned into a plasma.
Subsequently, the substrate is transported to the film formation chamber
113 from the transportation chamber 108 without being exposed to the air to form
the protective film 204 on the film 203 containing hydrogen. Here, the sputtering
25 apparatus is employed in which the target of silicon or silicon nitride is included in
the film formation chamber 113. An atmosphere of the film formation chamber is
set to a nitrogen atmosphere or an atmosphere containing nitrogen and argon, so
that the silicon nitride film can be formed.

Through the above steps, the laminate structure shown in FIG. 4A, i.e., the

30 light emitting element covered with the protective film and the film containing
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10 The sealing substrate is set in the sealing substrate |oadi ng chanmbers
117a and 117b fromthe outside. Here, in order to elimnate the inpurity
such as noisture, it is preferable to performannealing in advance in the
vacuum for exanple, in the sealing substrate | oading chanbers 117a and
117b. When the sealing nenber is fornmed on the sealing substrate,. after
the transportation-chanber 15 108 is set to an atnospheric pressure, the

seal i ng subs | t to the dispenser chanber 115 fromthe
seal i ng Su@ﬁ?{ﬁeﬁ "E ?%rafﬁ(g'{)c eaS%rr'gétrr?let he sealing nenber is fornmed for

bonding it to thejesubgler altat@r W iGR foimeli @bt |iend thimae GLRBRNkhdrSod QF Med,
and the sealing substrate having formed the sealing nenber thereon is
t ranspor t edransparkasl wethikeitrapsphaatoer cldréber20l INext thedrardegeassdmghaimber 108
substrate on_ whi cf{%_therl ight emtting efle nt.is forrrgd, nneal i ng% IS
performed 'HIROYE BEEREGXPRYCT; 19 theedif il Tugther.alsibatsmeried oTthedranspartaléen i ng

substrat i i t.hereon and the substrate

havi ng f%r%&#pﬁefﬁgﬁﬁj @%ﬁ{%%gﬁ%gt@ﬁ)e@%%elﬁbn_ are bonded to each other.

Al so, a seal ed spanewirg fthis! eke %bhrmmme%wh fefmedeht A& edatifgt didfent N
c

this case, an 25 exanple is shown in whi he sealing nenber is formed on
t he seal i nthesersis marsportgdttotthe spalaxgeehambarehitG from thenoanspartaficwichamper
limted to.this and.the sealipg nmenber may.be formed on.the sybstrate

havi ng 1 or i ¢ HEF i PEIFRDIY BICGRENT StHIMS SHDS R PTOAGsh Mot Sealing
subst r at es jhargle . transported fromthe transportation
chanber 114 to tgrérﬂfﬁ %?gl\t}g%?]g@%fzﬂg%i ating chamber 118, where the 30
substrat@®s are i Thadedlirgdsustiataiset il theosealingi @bktrate loadiagtidhanirRal 11Th
menber. Note 44 that, in this exanple, ultraviolet curable resin is used
for the seahd nd7heffper tho wuisidey Hees, iingoidsriier climinase the dehpuirty sugh as
particul ar Iiép‘tat.'kon as Iot?rig as it.is an ﬁdhesivg. Subsequent | trt]e
subst r at esMHFBUG D FELFARIF N PREOTR AN58HPE PoATVANCEHE ViqHino 9The
delivery cpaihsie, 14 3nendafhe subkedle QBhdinScitienct PaY §17b NeWhen th
manuf act uri ng appar at us gho%ns In FFG llilélscs useoT, whi ch makes it ef)lotsse‘l bl e
t o prevent sdahinglmembeeni forinad oal teesedlidyg aubsheien gftex fhlesethspdAatidre charhbérde |

air untjil it i.s conpletely enclosed in the seal ed space. Thus, the |ight
em ttingy dé@ﬁ* d® SR Ighan RUMESPRESIq prepsersn thye seal g siehstiats 1s Nanepariest to thee

dispenser chamber 115 from the sealing substrate -loading chamber, the sealing

member is formed for bonding it to the substrate on which the light emitting
element is formed, and the sealing substrate having formed the sealing member
thereon is transported to the sealing chamber 116.

20 Next, for degassing the substrate on which the light emitting element is
formed, annealing is performed in the vacuum or in the inert gas atmosphere.
Then, the sealing substrate having formed the sealing member thereon and the
substrate having formed the light emitting element thereon are bonded to each other.
Also, a sealed space is filled with hydrogen or inert gas. Note that, in this case, an

25 example is shown in which the sealing member is formed on the sealing substrate,
but the present invention is not particularly limited to this and the sealing member
may be formed on the substrate having formed the light emitting element thereon.

Next, a pair of substrates bonded to each other are transported from the
transportation chamber 114 to the ultraviolet irradiating chamber 118, where the

30 substrates are irradiated with a ultraviolet light to cure the sealing member. Note
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10 transportati on chanbers 102 and 114 take repeatedly a vacuum state and a
state at atnospheric pressure, whereas the transportation chanbers 104a
and 108 are always kept vacuum Note that, a filmformation apparatus of
“an in-line systemcan be enployed. Further, FIG 12 shows a manufacturing
apparatus partially different from 15 that of FIG 11. FIG 11 shows an
exanple in which the filmformation chanber for formng the filmusing the

spi n coati ng, et mgiexkgﬁ)l%,q}ltrg@ﬁol Gy, D51 SRERYis TREDY: '(t)t? ?ﬁ%gﬂgllréufng%ﬂ&g%

whereas in an exanple he manuf acturing apparat us

film fornmatingrscatiagheembtocaf Geniseg whe fd banticaiadimheliepian I68atingidmes hod,
20 ink jet nethod, or spray nethod are fornmed. For exanple, when three
types of Eladhpgyers are formed for achieving a full color display by the
spin coating netho ink jet nethod, or spra net&go. after the film
formation in the f‘gﬁffﬂule&l?r’a_tt?‘?)ns_l?fi%eesr g1 ?{Sptoﬁ ?FE%J“béher drifisgortation
sequenti gl IchainBef N4 [ LHREENIVY {)ﬂgﬂr@efrqﬁ@%mhe eiaakghs  121b and 121c. 25
Note that, this enbodi nent can be treely wth one of Enbodi nent Mode 1 to
Enbodi nent Mode Bsatedcithdxdalhoven thel mahbfdoadineappaditud Brokh imbdG| e85 i @sdd] ve
matri x EL nodul e, passive EL nodule) can be 30 conpleted by inplenenting
the presentWhigh &mkicsnt pagsiileyio pipyerdfthe highg eedttingnglement frogu bpimgraxposed
conpl et ed i mpl ement i ng the .present. invention. Foll ow ng can iven as
such el ect ?%ﬁ%‘%ggc?ftﬁepﬁgp il @i'gecgnhpg%lyag?ao_ 1t 4 3%%? gg?cehegﬁ“%oﬁﬁ‘? ed
di splays (gia0lcnittinize ddvaRe! Alph) in GRliabikYy $ahi BY maNtheiPed. CaNoR! BROThe
personal conputers; portable 1nformation termnals (nobile 5 conputers,

cel | phobesragspatationrdnintddiodk? anticlly ke refoateily asvaiuutrhstae arda stavevat i n

FIG 13 and FIG, 14. FIG 13A is a personal conputer which conprises: a
mai n body SHDBASPhSHC Presgpei npareasedhs dranspoation ghapibsys J8dai sid dB¥3arand a

koxtoard 200t AGuSD 53 Vi camera un o comr ses: a min body
swi tches 2104; aNo@ ihat,Ya #H Pormation apparatus of an in-line system can be employed.
| Further, FIG. 12 shows a manufacturing apparatus partially different from
15 that of FIG. 11. |
FIG. 11 shows an example in which the film formation chamber for
forming the film using the spin coating method, ink jet method, or spray method is
singly formed, whereas in an example of the manufacturing apparatus of FIG. 12,
three film formation chambers for forming the film using the spin coating method,
20 ink jet method, or spray method are formed. For example, when three types of EL
layers are formed for achieving a full color display by the spin coating method, ink
jet method, or spray method, after the film formation in the film formation chamber
121a, they may be formed sequentially in the respective film formation chambers
121b and 121c. |

25 Note that, this embodiment can be freely with one of Embodiment Mode 1

to Embodiment Mode 5 and Embodiment 1.

[Embodiment 3]
The EL modules (active matrix EL module, passive EL module) can be

30 completed by implementing the present invention. Namely, all of the electronic
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and an inmage receiving section 2106 etc. FIG 13C is a nobile conputer

whi ch conprises: a main body 2201; a canera section 2202; an inage

recei ving section 2203; operation switches 2204 and a display section 2205
etc. 15 FIG 13D is a goggle type display which conprises: a main body
2301; a display section 2302; and an arm section 2303 etc. FIG 13Eis a
pl ayer using a recording nediumin which a programis recorded

(herei naf t %éun(rgﬁ‘rscgnﬁs;%g Cto?lgpﬂgolﬁai)%gléﬂ)rl&inglgtiWme%s%iiﬁvhcgﬁigg})r I ses: a main

body 2401; sec 27 a spedker 'section a recording

medi um 20 2404; RbHWGRG! 8l R SWiehCheSudf QS @idhic HusAPRAT 8ldés URASrdVD
(Digital Versatile Disc), CD, etc. for the recording nedium and can

per f or m nudigital aquprezas;abeah mdirted apsprlewd 4gogelc gamedisphagsxisairf navigater net .
FIG 13F is a digital camera which conprises: a main body 2501; a display
section 250%5CESy FHwIFIcgePc 803, C‘HBB\T%f%’d?PT%?‘% E%@éﬂ%@%;termaén(m%@%

o . CBBYL T | y
el phons SAEREEs Rl Bdks SPEHRCMic MRk B U ifarlblS of st BfufRnoz: ©

a voi ce i NnpUFIGEer3 ahFRS0B4. a display section 2904; operation swtches
2905; an antenna 2906; and an inmage input section (CCD, inmage sensor,
etc.) 2907 etc. HO.HBA islaperonal gompatsirevbisbkcomepresssy armainbosky) 20 ;cdn
conprises:.a maun 46 bo 001. displa ions 3002 an 03; a

Cocordi ng HBAMPYLERRISGLAN03: F oise et sl 2008 0R En ko SRR 85006 et c.
FIG 14Cis a di i£h: ' hi in-_hody. 1 0 4t
section 3102; arﬁ@éqgﬂ%liglds%gga ?I{Oe???hiabgg g‘?’(r:lgg ﬁﬁ%gﬁt&?ﬁ 2%??,,{%%115@?3%' ay
shown i 10 Fidatioh4X] (2a% woiet inpndeorshi AM03; gestadon satches 3104 batagm1dor

exanple a size of 5 to 20 inches. Further, to manufacture the display part
with such 8idawimpge fesepreg secionel06 aigss- produce by gang printing by

U511 2, SUPSLT o i 90 TR, Sl AR R LS e Pt 4 e
invention ganelescRBBhi BH2% Ureliksdd Al¥efiRE WeBBN D209 operation switches 2204
and a display section 2205 etc.
15 FIG. 13D is a goggle type display which comprises: a main body 2301; a
display section 2302; and an arm section 2303 etc.

FIG. 13E is a player using a recording medium in which a program is
recorded (hereinafter referred to as a recording medium) which comprises: a main
body 2401; a display section 2402; a speaker section 2403; a recording medium

20 2404; and operation switches 2405 etc. This apparatus uses DVD (Digital
Versatile Disc), CD, etc. for the recording medium, and can perform music
appreciation, film appreciation, games and use for Internet.

FIG. 13F is'a digital camera which comprises: a main body 2501; a display
section 2502; a view finder 2503; operation switches 2504; and an image receiving

25 section (not shown in the figure) etc.

FIG. 14A is a portable telephone which comprises: a main body 2901; a
voice output section 2902; a voice input section 2903; a display section 2904;
operation switches 2905; an antenna 2906; and an image input section (CCD,
image sensor, etc.) 2907 etc.

30 FIG. 14B is a portable book (electronic book) which comprises: a main
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various areas. Note that the electronic devices of this enbodi nrent can be
achi eved by utilizing any conbination of constitutions in Enbodi nent Mbdes
1to 5, Enbodinent for 2. 15 According to the present invention, the
defect in the organic conpound |ayer can be term nated w th hydrogen,
whereby the light emtting device can be increased inits reliability.

Al so, according to the present invention, it is possible to dispense with

the circular rigzagion, film r. X si ye, whereby the .
nanufactur#ﬁgygggﬁ’caﬁﬂdgéelk"?éﬁﬁ%é%ﬂpgygﬁ,PE@%%?@PnﬁcﬁwnfHQB§T8B%HPO“

i nvention, sisitchss BOGShd &n hRtenBRBDBS chd. gh  definition, high opening ratio,
and high reliability in the flat panel display capable of full color

di splay using |ilghi. & gsicodispblyowsiaf comdrisgr eemaimiddlpl 3 1; 47 s WATtih S
CLAIMED | S: 1. d ht em.tting devigce conprising: a pixel portion having a
plurality S?CWQ{#i:gﬁmgﬁﬁ ﬁméygﬂﬁﬁl SR including 5 a first el ectrode
electrically conne =N J t. I S ani c_..conpound
l-ayer fo?mad on%h@cﬁﬁ?%ﬂhgl&e_ tl%gfé%\méﬁé%gasggg%ﬁsgﬁnné@! rggggt?ddlr"r?é ?EhO he
or gani ¢ congpeeRtedayeden, ZodekMBpleCd Eigdidf;s aNd0 iAchRl MAdMhePAb! hQRufadfire
wherein an end portion of the first electrode is covered with an-insulator,
a third ethacdisple phprithssuah sizeontiscpiclerabigt tor nass-pwduoe ydgorg pheting

i nsul ator, ,the. organic, co is,formed on the insulator and the

: ound | ayer
first el ecPYd5Hs & _Spﬁ@‘”ngéﬁﬁd“@FéE?PéHg?is fornmed on the organic _
compound |ayer a0d §dicGOQ Aftfovi tthe tdWplichble’ garf‘ége%tfrﬂl[ge rf%ﬁnqt "nvlé-‘tmerigl na
I;al as hg rrdh e

portion where a wiring conprising a ne nater ectrode

or the secoxgeabBclargeleand thorineedtash \tah hbed appliedigo exieemlde quipments of
termnal is formed between the termnal portion and the pixel portion. 2. A
light enitVameusd@vease aetsr dhaigtheo elactiomcl dewkngs evh thisecmbodimettecan dole 20
has a patt géhr}eéerbag)? ulti(iji%mgl gna)! cg)r?lb}ng?i%nogf éorr]lgti{urt]f%lrjlls zlirtl (B’mbodiment Modes 1 to

5, Embodiment 1lor 2.

15 According to the present invention, the defect in the organic compound
layer can be terminated with hydrogen, whereby the light emitting device can be
increased in its reliability.

Also, according to the present invention, it is possible to dispense with the
circular polarization film extremely expensive, whereby the manufacturing cost can

20 be reduced.

Also, according to the present invention, it is possible to realize high
definition, high open.ing ratio, and high reliability in the flat panel display capable

of full color display using light emission colors of red, green, and blue.
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3. Alight emtting device according to claim1, wherein the third

el ectrode has a pattern shape different fromthat of the insulator. 25 4.
Alight emtting device conprising: a pixel portion having a plurality of
light emtting elenents, each including a first electrode electrically
connected to a thin filmtransistor, an organic conpound |ayer formed on
the first electrode, and a second el ectrode forned on the organic conpound
layer; 30 aydfAves (§iA@MiED j@nd 48 a terminal portion, wherein an end
portion of The first etectrode is covered with an insulator, the organic
conpound layer is forned on the first electrode and a part of the

insul ator, the second electrode is fornmed on the organic conpound | aver.
and a 5 third el dety bgi! amiting dexiconomprieyigon of the second el ectrode which
is not overlapped.with t.he first electrode, ,and wherein a portion ere a
wiring conprising pdxgla?’fghﬂﬁthéﬂ"aqla B "(E:lhté' thﬁi‘gr}ﬁ e“Bf‘H&"ﬁBH‘&“&p EH! é‘%ﬂ%

el ectrode i,s n i e e QM inal s f d
bet ween tghea tfgrgtm%ﬁég?l%gg\rl\ﬁegh@cgw&/ tC Egn%?%((glqugrEll{lgrq].fmilott%mlknﬁi ga}glt Oé%l{ i ng
devi ce accaodipognt dayeryfonmed oh tied Arsrelektiadd, Zhd abetoaidreledthiesfoeand on the

el ectrode is a_cathode or an anode of the light emtting elenent: 6. A

li ght em t OFgAdugeompeurd dvieli ng to any one of clains 1 ,and 4, wherein 15
the third el ect ro%eriVC(r)C rii,es t least one selected fromthe group

consi sting of p8| y-§| Sﬁil)l’cmal th an inpurity element inparting a
conductivity typgteHin¥Bportiotl . Ti, Mo, CQu, Ta, O, and M, a filmminly
containing an alloy material or a conpound material mainly containing

t hereof 10or a | amiheatie ahi dmib pdréioaaif.th@Birst. elécttodghis centteti wigh davinsidator, a
according to any one of clainms 1 and 4, wherein_ the first electrode is a
cat hode or ”éiﬁ?é dgfcqmprising i cepquativegmaicaias formedyom; thgt inshiatar the
devi ce accﬁgil:ng(?ﬁgﬁ ﬁ[}}(gg ?%ﬁerqg f&Jn%({rgn Jthéiri]%u\?&t?wrgéh?ﬁenﬁrstt% ?cgposcfélsgﬁglihé s a

barrier co gani Cc resin covere I ' norgan
i nsul at i ngséddn@ electrode is formed on the organic compound layer and in contact with the

third electrode, and
15 wherein a portion where a wiring comprising a same material as the third
electrode or the second electrode is connected with a wiring extended from a

terminal is formed between the terminal portion and the pixel portion.

2. A light emitting device according to claim 1, wherein the third electrode

20 has a pattern shape identical to that of the insulator.

3. A light emitting device according to claim 1, wherein the third electrode

has a pattern shape different from that of the insulator.

25 4. A light emitting device comprising:
a pixel portion having a plurality of light emitting elements, each including
a first electrode electrically connected to a thin film transistor, an organic
compound layer formed on the first electrode, and a second electrode formed on the
organic compound layer;

30 a driver circuit; and
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9. Alight emtting device according to any one of clains 1 and 4, wherein
the insulator is an inorganic insulating film 30 10. Alight emtting

devi ce according to any one of clainms 1 and 4, wherein 49 the third

el ectrode conprises a lamnate having a nitride layer or a fluoride |aver
as an uppernost layer. 11. A light emtting device according to any one of
clains | and 4, wherein 5 the inorganic insulating filmconprises silicon
nitride. 12. Ali devi ce according to any one of clainms 1 and
4, wherein the fggﬁ“ﬁ né%#ﬂﬁg device has a color filter corresponding to

each of pixels c\cnmgsem oid bbﬂldd ghtheeftdt tdl agroRle @TRBY ercliOw kB - anAins L BIGr,
emtting device conprising: light emtting el ement over a substrate

havi ng an |th‘rFS@If§ml¢1930§m0fUade1th3heS fpirged coniha ifing deemede andcd pditngf dime

anode, a cath nd an organi ¢, conpoun er interposed hetween the
anode and fW@‘E&EH aéeaTg?ﬁﬂ%?%¥% 'Bh rWFaHF’ 7 OIS & EWQHﬁglév%bvégéH

with a (5] MiEenualiqis MAREISH, ddcenl bBNh bRl NI AENL S BRI SbPY: 2

light emtting el enent over strate havi ng an I nsulating sur

20 |ight eﬁwéﬂmn@dabﬂmfﬂﬁﬂhmekmdbﬂq;ﬁm anode, a cat hode, and an organic
conpound | ayer interposed between the anode and the cathode, wherein the

light emitti ng eWagENR 3 Boré@vevb@eva whriag fcpnmrtsmg a|snmﬁgnau¢yld} ey éhre thard

wherein the | m con alnln ogen.i s cover d tha r ot ect film 25

Conpr 1 51 ng CIERTPHb Gathec ol RIS it oRhect Bl ognaned o

np g

conpri si ngterﬁ‘uﬁdlgpffox‘?r@dtﬁét%eﬁlllfer@%uﬁ\f rt?ongé’rpﬁlth'égﬁ AgﬁYh&g an insul ating

surface, the Ilight emtting el enent |n | udi ng an ano a cat hode, and an

or gani cl@¢onmpound 30 | ayer interposed between the anode and t he cathode, 50
5. A light emitting device according to any one of claims 1 and 4, wherein

the second electrode is a cathode or an anode of the light emitting element.

6. A light emitting device according to any one of claims 1 and 4, wherein |
15 the third electrode comprises at least one selected from the group consisting of
poly-Si doped with an impurity eiement imparting a conductivity type, W, WSi,, Al,
Ti, Mo, Cu, Ta, Cr, and Mo, a film mainly containing an alloy material or a

compound material mainly containing thereof, or a laminate film thereof.

20 7. A light emitting device according to any one of claims 1 and 4, wherein

the first electrode is a cathode or an anode of the light emitting element.

8. A light emitting device according to any one of claims 1 and 4, wherein
the insulator is a barrier comprising an organic resin covered with an inorganic

25 insulating film.

9. A light emitting device according to any one of claims 1 and 4, wherein

the insulator is an inorganic insulating film.

30 10. A light emitting device according to any one of claims 1 and 4, wherein
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wherein the light emitting elenent is scaled with a substrate having a

| ight transm ssive property and a sealing nenber, and wherein a seal ed
space contains hydrogen. 5 16. A light emtting device according to claim
15, wherein the light emtting elenent is covered with the film containing
hydrogen. 17. A light emtting device according to any one of clains 13 to
15, wherein the filn1containing hydr ogen conprises carbon or a silicon

nltrldefll t emt evi ce accordi,ng to a one, of cl ai ns
1, 4, and h][pd élﬂgw ere 13” e I‘Lm f'pe}}ﬁ\tl[fg A n”cri'e]\%l‘égcrlué 'iﬂﬁ%ﬂ%% YRS i n

at Ieast OQﬂlﬁ@kﬁﬁ§§d1&ﬁ0n1 the group consisting of a personal conputer, a
vi deo canera, a nobile conputer, a goggle type display, a player-using a
recordi ng medium a digital canera a portable 15 tel ephone, an electronic
book, and a car naV|qat|on m. 19. A nethod of manufacturing a |ight
enmitting device dé :§Vﬁ@“““&o‘Hﬂﬂgd%XW%WH‘PﬁPMﬁWFéﬁ§F§Fbr1@H nwherein

e ot RO RELRE G LRLTAR e ebRRREc SLREAANLY connected to the thin

filmtransis or gani'c | ayer on the cathode;
form ng an anode on the organi c conpound Iayer, and formng a film

contai ning hydrogen on the anode. 20. A nethod of manufacturing a |ight

em tting device ¢dnprlighteqittingsddvocaragrgrding o any iolnmoff ichasis St ard 4nwberein

i nsul ating, surface; formn an anode el ecfrically connected to the thin
film transt deht ‘T‘BP‘HP&g Hc%rl&én?cc@Bﬁp%{ﬁ?fd CPH%%‘?OW& He s#ue! PBieki ng a

cat hode on.the, [‘gqmlg*gggqg | g¥flat @nd  forming a filmcontaining
g Ry

hydr ogen on t e cat met hod of manufacturing a |ight

em tting device accordl ng to any one of clainms 19 and 20, wherein the film
cont ai ni ng hydrogen i s forned a plasma CVD nethod or a sputtering
method. 5 22. A %@tlhdtghbﬁmmlrﬂgffé&tquqmg)rasmgght em tting device according

to any a light emitting element over a substrate having an insulating surface, the
light emitting element including an anode, a cathode, and an organic compound

layer interposed between the anode and the cathode,
15 wherein the light emitting element is covered with a film containing

hydrogen.

14. A light emitting device comprising;:
a light emitting element over a substrate having an insulating surface, the
20 light emitting element including an anode, a cathode, and an organic compound
layer interposed between the anode and the cathode,
wherein the light emitting element is covered with a film containing
hydrogen, and
wherein the film containing hydrogen is covered with a protective film

25 comprising an inorganic insulating film.

15. A light emitting device comprising:
a hght emitting element over a substrate having an insulating surface, the
light emitting element including an anode, a cathode, and an organic compound

30 layer interposed between the anode and the cathode,
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one of clains 19 and 20, wherein the film containing hydrogen conprises
carbon or a silicon nitride film 23. A nethod of manufacturing a |ight
emtting device according to any 10 one of clainms 19 and 20, wherein a
step of form ng the organic conpound |layer is performed by an evaporation
met hod, a coating nethod, an ion plating nmethod, or an ink jet nethod. 24.
A net hod of manufacturing a |ight enitting device according to any 15 one

of clains 19 and\\%(%]rc[yl\ht% ej; glht ﬁr%n?tnecﬁl'e}[nee ik r’gcgfgﬁ'pgjnshl ng,, 3 gldtr%%%?]%g% of

insulating filmis or med mcontalnlng rogen.

manuf act ur ijgg- ardhsrghtsn@rprbﬁerm\gamk@ﬂl@cm@wengmtdo any one of clains 19
and 20, wherein a defect in the organic conpound |ayer is 20 termninated

wi t h hydr ogen wheretdie afschindspatcaconitagshydraggen is forned. 26. A nethod of
manuf acturing a light emtting device according to any one of clains 19
and 20, wherein the light emtting device is incorporated in at |east one

sel ected;fromt h‘f@%"iﬂwh‘i"&ﬁpﬁh{;;p \Rée cP&rd?r?g% EQMRULST wiRr%hdAR ‘Pgﬂ?ra’

25 a nobi | e conpute a goggl e play, pl ayer using a recor df
medi um a edngintgadlerﬁamag@ov@reawltleIMeeflltneb@:mhnn@g h@drogkrCtroni ¢ book, and a

car navigation system 52

17. A light emitting device according to any one of claims 13 to 15,

wherein the film containing hydrogen comprises carbon or a silicon nitride film.
10

18. A light emitting device according to any one of claims 1, 4, and 13 to
15, wherein the light emitting device is incorporated in at least one selected from
the group consisting of a personal computer, a video camera, a mobile computer, a
goggle type display, a player-using a recording medium, a digital camera, a portable

15 telephone,' an electronic book, and a car navigation system.

19. A method of manufacturing a light emitting device comprising:

forming a thin film transistor on an insulating surface;

forming a cathode electrically connected to the thin film transistor;
20 forming an organic compound layer on the cathode;

forming an anode on the organic compound layer; and

forming a film containing hydrogen on the anode.

20. A method of manufacturing a light emitting device comprising:
25 forming a thin film transistor on an insulating surface;

forming an anode electrically connected to the thin film transistor;

forming an organic compound layer on the anode;

forming a cathode on the organic compound layer; and

forming a film containing hydrogen on the cathode.
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21. A method of manufacturing a light emitting device according to any
one of claims 19 and 20, wherein the film containing hydrogen is formed by a

plasma CVD method or a sputtering method.

22. A method of manufacturing a light emitting device according to any
one of claims 19 and 20, wherein the film containing hydrogen comprises carbon or

a silicon nitride film.

23. A method of manufacturing a light emitting device according to any
one of claims 19 and 20, wherein a step of forming the organic compound layer is
performed by an evaporation method, a coating method, an ion plating method, or

an ink jet method.

“* 24, A method of manﬁ‘facturing a light emitting device according to any
one of claims 19 and 20, wherein a protective film comprising an inorganic

insulating film is formed on the film containing hydrogen.

25. A method of manufacturing a light emitting device according to any
one of claims 19 and 20, wherein a defect in the organic compound layer is

terminated with hydrogen when the film containing hydrogen is formed.

26. A method of manufacturing a light emitting device according to any
one of claims 19 and 20, wherein the light emitting device is incorporated in at
least one selected from the group consisting of a personal computer, a video camera,
a mobile computer, a goggle type display, a player using a recording medium, a
digital camera, a portable telephone, an electronic book, and a car navigation

system.



