20 JUL 2006 LIGHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE SAME
BACKGROUND OF THE INVENTION 5 1. Field of the Invention The present
invention relates to a sem conductor device and, particularly, . to a |ight
emtting device having an organic light emtting el enent for med bl 208
substrate having an insulating surface and a manufacturing nethod therefor.
The present invention also relates to a nodule in which an IC etc.

including a controller 10 is nounted on a panel having the organic |ight
emtting el enent. NotldGHAi EMITTENG DESMECE iANSDi METHRD 2Fel and t he

nodul e whi ch have the organj ' 1iL] Eﬁ‘Jl are collectively
referred to as a light em tm@%ﬁﬁﬁ}ﬁhﬁm ,gmi‘:present .invention
relates to an apparatus for manufacturing the light emtting device. Note
that, in this specification, the termsem conductor device refers to the
15 devices in general whi gipCRGEOGUNDE DHEITNMETEH]ENM conduct or
characteristics. The |ight emTting device, an electro-optic device, a
sem conducl.dhekl ofcthetinvanttbran el ectroni c device are all included in the

category of the sem conductor device. 2. Description of the Related Art 20
Techni ques of foFl pEeseRTénventipn wlates ta arkerdeeidictandesiee apdt partivalaslbeen

Progr e5 18 SR bl FORS REstn BRPae AP BR g PR oeRBRbl 6P "
use pol ys'édb%ﬂﬂtefl%d\mﬁ% a?%ﬁﬁul@ti%%ﬁﬁracﬁlaﬁﬁtarfn%nﬁfa%hﬂirf‘gfoflﬁ?ﬁom foryY (l“ﬁ}e.so
referred to as nobilI1Ty) than s that use conventional anorphous silicon

films, andprebaitdhoémidt gRo 3P t0RematiRNnAbhich AATSElRl BiclhdivelogiRidlkri N
perform ng control of pixels by formng driver circuits made from TFTs

“that ud® pislmpeunted on & paned having the sugastic dight omittingafiembet. PNetel thatrie thisr med
“have therefore.been flourishing. .It h been expected that ., various, .
advant agessﬂ?ﬁ_ﬁl%é‘oﬁpttg? _ri@alegfnﬁsm@gfr@@%@ftﬁ'eﬁfwdt PEZATIR i SCPHIIRA ch
pi xel s andelgﬁfeégﬁrec&{l LS 1A fe B tgéja % hE Qﬁit‘?}% RSt rﬁlaﬂrsﬁﬂ%g)r@§ nt.
reductions 1I'n 30 manufacturing cost, mnFatdrization of the display device,
i ncreases - inRenfiGh felaRB 0 4nApParhtlls P Wanufacturing the Tight emitting device.

Note that, 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 advancing. 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 1s 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 thercfore been flourishing. It has been expected that
various advantages can be obtained by using active matrix display devices in which
pixels andr 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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I ncreases in throughput. Furthernore, research on active matrix |ight
emtting devices using organic light emtting elenents as self |ight
emtting elenents (hereinafter referred to sinply as light emtting
devi ces) has becone nore active. The light emtting 5 devi ces2 @Hﬁ ?d[]ﬁo
referred to as organic EL displays (CELDs) and organic |ight * \t I'hg
di odes (OLEDs). TFT switching elenents (hereinafter referred to as
switching el enents) are, formed for each pixel in active matrix |ight
emtting dBGICEES INdREPUEIPYLr el ements for performing electric current

control using t ' | ng. TETs (her.ei naft.en. referred.to as _electric
current control rﬁ?‘ﬁ&%\@)‘ﬁ@% Igf)f@lr‘él} 8% ,ac{lﬁﬁga&gﬁi]@?E I{t]eﬂge(%sVICE(Ss‘fs}l?%Pf%ﬁnlc
speaki ng, JidtIhEm@ihkt tIBtheln®Y 85 SdelfMght | dridfiling RAEmEN "EL in@ftk] 441 ng
devi ce di sc osenc} i ngJP 15— 189252e 1|es novvn%%% géa?lélllnc T%i e?elg%ﬂ%{ iqﬁfgere etrtr%nts
are sel f ldigiply esilightngmitaing ddeca)dia besgne gl uetvd)i | They lighacdthitghg s,
necessary for liquid crystal display devices (LCDs), 15 are not required
for or ga&nidevigaghtrcentso tiefeyresd doreast erganis Eh displayst (OBLDsyrandaRigagia light ay
devi ces thinner and h limtations in view ng angle. Light emtting
devi ces usTHYURS meé?ﬁiﬁﬁs)em tting el ements are consequently being

focused upon astEf - . | ave
a layer containing gﬁ“u&?g}giélgh%é‘ﬁ%ﬁﬁ%ﬂ?ﬁ&%é%@ﬁg? E%}éggﬁgg{ggg)zalrgps
by the addidkined fof each phgtihiftilt ehatrikHi @t &iRittihy HeRRLS ERGE HrivBE eRIch&(th er
referred to as EL layer), an anode, and a cathode. There is |ight emnission
when r et urfer ngerfarmzsingaskectiatarfenoneomisil ngdieg, e swachimg SitFfse (hereinafter

(fl uorescengéer)f, and |ight, em ssion when returning to a base state froma

tr :j pl etl0 eseisrred fQas slertdc (Cﬁrmﬁ senuek dkds) frqln Opﬁ@'f%k dhns @@@P@;ﬁlﬂﬁayfﬁ?er ,
ot ng. dogralE ek ihe P Bl Pt Stni ienl st ot Bt asefinstiing

formati on gRti&odiselhstden PP eoerorknephdRA. EL el enents have a structure in
which an EL | ayer is sandw ched between a pair of electrodes, and the EL
| ayer normal |y Haszamid Aghhatuditmpreletnens. ard selfolight ¢matiagosdd Agrefyethave
light emtting layer / electron transporting |ayer” |lamnate 30 structure

can be gi viighagsibilitypi Fracklighispmecessiys fast hgeiduerysted dieplay alevigeshiIdBDg),
15 are not required for organic light emitting elements, which are optimal 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 aﬂd 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

2



20 JUL 2006 light emtting efficiency, and at present alnost all |ight

emtting devices undergoing research and devel opnent enploy this

structure. Further, a structure in which: a hole injecting |layer, a hole

transporting layer, a light emtting layer, and an el ectron (tyanggorting

| ayer are lamnated in 5 order on an anode; or a hole injecting |layer, a

hol e transporting layer, a light emtting |ayer, an electron transporting

| ayer, and.,. el ectron.i.njecting. |ayer e lamnated in Qrder on an anode

may al so plighiSattipg ¢ @ge‘éshtanaiﬂ@wgt ot lightegufing e¢'dechendrspersi nt o

the |ight LE L I r |1, of the layers may be formed by
ﬁéé]sﬁltch%d @G%g(ﬁ{mgﬂf eﬁﬁbﬁéy gl?is gHﬁc%r

using | ow ecular wei nater ¥ of the | ayers may 10 be

formed by usin i i t REj-a ; V. j i
y g Pughedo! eGut@re Weivwhich Bt Rble ir@?ctl-gl%e}a(j@ﬂ @qﬁﬂ@@ﬂnsﬁ@ftigﬁgm

matrix type light emtting device is conposed rght emtting

in which atuyelextlighteensitéxg layal hyd conoketred waidpoTidy dayerhare ubiaftedtm i s
formed as an anode, then the orgian_i ¢ conpound | ayer was fornmed on the
anode. LI ghtdegeoib gt agodt @he nlgaimjectingniryenda  hojertranspprtitigadaxers aokighthe

15 anode that,.i tran rent el ectrode.to TFT, Ho er, .in thi
structur e, SINENE Pt i BECON SEHSRAEINS 1Ay oreand i DRCHQN iNISCHREJAYEoa5e

i t hat 1% ig s kim TET, .and
Wrings | ' Tmaanel bt B Gy ok Ry Be R PE TR AR AR B Y p”
present i nlikethepn alsmbefdgiedriath ke Hdhaehiintg hivets< |Fter, a1T éft iHROIgeM ce

having the light emitting element with a structure in whi ch an electrode
on t he TFTowiycke &rowd by abking losnmedtadan weighe nidtdvian, atbak widhe dyers say

formed at hode, on i ch an qrganic conpqund | ayer and an anode as a
25 tr ani@aSEﬁ?n’é‘F(ggY Pé’d‘évggﬁ m‘gﬁﬂ’ﬁ@' Weighianatedalsd or der (hereinafter,
referred to as r 3 ], SSl ruet AL ternati vel
manuf actured is gﬁ?ggp i—é%tfl(%fna?ra ?@éﬁ%ﬂ?%gﬁg ?ltgﬁLgl)nb%l\l}gcagevhcf\/’isncé’#%%sepiOgl?t
em tting eligﬂ?&hit%?fbléméﬁtrﬁi%h!fcﬁ Ane Wb Gdt SR ctrRYaRGidoRAECeA wille TFTTop Hifke
electrically connected to the TFT on the substrate”is fornmed as an- anode,
on whi ch asulstgémic foonpbasdn laapde, ted the caphddeoasp@ndOlaycangpdioentd on
el ectrode are fornmed in the stated order (hereinafter, also referred to as
2 0 JUL 208® anode. Light generated at the organic compound layer is radiated from the
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
clectrode 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 (hercinafter, also referred to as
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upper surface em ssion structure). In the above-nentioned respective
structures, there arises a problem concerning a higher fil mresistance of
a transparent electrode. In particular, when a filmthickness of the
transparent electrode is reduced, the filmresistance further‘§ gpgﬂ§ases.
If the filmresistance of the transparent el ectrode serving ég ﬁ ode or
a cathode is increased, there arises a problemin that a potenti al

distribution in the suyrface becones nonuni form due to voltage drop, which
i nvol ves vBPREASIEISE PRISHIQMSIHUGEE )of the |ight emitting el enent.

em t1i ng dovi ce Railhc et MERRbFEr Hosrtitih e uely chefhgiisis F piPlim
resi st ancecétcelhifigd MBAPALIfR e GLBAEE ?@% tﬁﬁnsﬂaﬂﬁm’t 'e%irg@g] Uk ;ﬁgrtic%llﬁ‘%nand

a manufacturing thod therefor and further“to provide an efectronic
devi ce usi adilththiclamge of ithih traaspdrehngledeuie és asluacd) sl filyn pevistande further

addi ti on, another OtP ect of the present invention is to increase
rel i abi 19 t pcré¢ases.helf|thg Bdmawsistangg of (taertranspamenttdlectiodghrereimigtasi angamieleiare .
15 Accordin 0 the.present .invention, in manufacturing.the light emtting
el ement fof %ﬂ@m@gé? 1 ‘?{Sa%egb&?ﬁtaéﬁse%aﬁﬁ lron iy &gt H?tiegnFﬂﬁ?ﬁEH"B}?naW the
| nsul at or o AFANGEGHRE! WERMRLAE! Gl SEVAIES BLBOLioh RLAREE AL-AlicAl in

or he Ti tance

or gani ¢ conpound Tayer € purpose of esuppfessi ng | ' resi

of the trahspaased oflthe g omittihs heEmehtle z&é&ﬁaﬂigljz,hafrﬁ%;]&@ fSthe present
characterized in that a l'ead wiring is 20 fornmed using the above

conduct i veinfviehtion cisatdhi pegideoandight csmitting dtHee hivingigs stnrctarel aselul liayer
as well . Acgcording Lo a]énstru_cture of the invention disclosed in this
-speci f it fericasipg dhe filo segvianes of theghansnarent elgceds oo thenbighidematiing

ool porLRESHIR, AL oBipd ORI BRSO BT Pl 7o
et o JBcEESg e WNSWAIfy 8 5ect Bbgs) arfor e o e
term nal portionln 3ditibe, slextherothjecngt ﬂi&apsxagéxﬂrihxzadidmisttbaihc:reage reliability

in the light emitting element and the light emitting device.

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 afirst 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 circilit; and
a terminal portion,

30 the device being characterized in that;
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2 0 JUL 2006 in the pixel portion, end portions of the first el ectrode
connected to a thin filmtransistor are covered with an insulator, a third
el ectrode made of a conductive material is fornmed on the insul @éngm%e
organi ¢ conpound layer is formed on the insulator and the first el ectrode,
and the second electrode is fornmed on the organic 5 conpound | ayer and the
third electrode in contact therewith; and a portion where a wiring nmade of

a material identical to that. of the third (@éeﬁtro e or, that of the second
el ectrode i s confebfdUXeli Rorlignyerd poridgnsenly §sb glegtrode empasted do ot d

b L | el .11 gn, h - i d
otr ot ur o S SafkSfl BP'chYeR0n bRRnGLEG: LR Hetrosfe hiBe R SHR £ o
that of thaafchiatli@té¥med Bnithe Sn&As@r, e &@amr%@g%&ﬁ{m rﬁ@%&glédismthea'

to that of the insulator. Alternatively, in th ove-nmentioned structure,

the third iebeataradel teyfirshaleetradpatnictin shapé etidifodedntfofthedronitat opgartibe
insulator. In this case, after patterning the insulator, a filmmde of a
conduct Pvecompapidlayesagd thedhird learadet inconmot erewisheand ode using a mask

di ff t f t hat d.f i ' t ' |ator.. Also, ' t

anot her St 1 uct urbPOT A 15Fe 8OR T PR ¢ malerppisanienlin gt &F geend ' °
ot h ptietlu g

n | nsulat oy oo noRPRL Bicnd YRV EALT: conRRIR P S bl Be PP e

organi ¢ cogpaitd id fixared tidcail RS teh Mt PIAMTatPIRQPIRE patvieh. and a 20
- transparent electrode are fornmed, an el ectrode made of a material high in

conductivity is Iotheesbwie-misationathspackme, dkdbindoelectrode azdyi havd avpdtidrm
resistqﬁce of .the.transparent electrode. _Note that, the electrode forned
r

_on t he Or a@psridpatical tocthal ok the insplatas, ndwy this easpoktisdioraed\ising asmaski ght

emtting ragj fena b esent invention is also characterized in
that a |l eéggmeﬁlﬁg%%hﬁgpﬁé%%a%%g the 25 conductive filmto achieve

connection wi th AltBaatikely, NASthECAHRE - RRnAcAQVRIrubRAYE! the ﬁﬁﬁp!éﬁ:icﬁ%drs%a%
anot her structure of the’invention disclosed in this specification, there

i s providethvehe pattgrh smpet differdet ifomn ihaclofdileg insalgtox el Irpohisi casehafieng a
plurality of light emtting elenents each including: a first electrode; an

or gani ¢ cPAEAE thy dnsulatofeifibn made of p sendycttermatstiah icfmmagto foom the
ther e e B ROl b RGOl O RS W 280 08 S RSB BT 1
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 eclectrode 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

5




52 0 JUL 2006 therewith; a driver circuit; and a termnal portion, the
devi ce being characterized in that: 5 in the pixel portion, end portions of
the first electrode connected to a thin filmtransistor are CO%F@ﬁ@Lﬁ%éh
an insulator, the organic conpound layer is forned on a part of

insulator and the first electrode, the second electrode is forned on the
organi ¢ conpound | ayer in contact therewth, and a third el ectrode nade of
a conductjve terial is formed on a region of the second el ectrode which
is not 10160 Mpped with the first electrode in contact therewith; and a

portion where a Wyl . of, a material identical to that of the third

el ectrode or tha%mdf)l'{&?ﬂgagg@gﬁd el ectrode is connected with a wiring
extended from a ;{Qmihf3lorlignf or med between the termnal portion and the

pi xel portion. Also, in the above-nentioned structures, the light emtting
device is 15 chiheatevése ity charhbietizedén iegond el ectrode is a cathode or an
anode of the light emtting elenment. Also, in the above-nentioned
structurdes, the In gistpised porling, dedipostions ot ter frst eldctedei connietedtthen thiinr d

el ectrode |. de.of a naterial.havi.ng electric resistance | ower than that
Comat | Lot i it TRRSishirofta oVt ih SRASHIg oot GEaRe prtrows WepuE SR

thear oup. Sond it e, s R ity e e Uy Bh EIRA R T T led bR
mai nl'y confhai dvgagicacbrapd@it e lin Fonfict Zh&GEWROURAd RS 8lectBiB Iade of a
containing the elenent, or a lamnate filmthereof. For exanple, it is

pr ef er abl ecarvhictivhemateriatl is dbened odea irsgimn ef €t senmdneldetrofle avhiahi inatct
having g nitride |l ayer or_a f]luoride 25 |layer as an uppernost |ayer. Al so,

.in t he ¥bhovwerianper gl the hirst elecaede imeontpghinesyithiang device is
et o Vet Sl G e GRLIRER D IR G Pt
c ?te 2 ?crig,det «Flgcﬂ‘égai E{) giea?@)tf Elgi%cpgg BYRSroR i8R0 wivhe! R33nYBRRNHEE rRREQNd
terminal is formed between the terminal portion and the pixel portion.

Also, in the above-mentioned structures, the light emitting device 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
clement. 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.




30 el ectrode serves as a cathode. 6 2 0 JUL 2006 Al so, in the
above-nentioned structures, the light emtting device is characterized in
that the insulator is a barrier (also referred to as bank) made of _organic
resin covered with an inorganic insulating filmor is an inorgahijgl 2006
insulating film Note that, the light emtting device is characterized in
that the inorganic 5 insulating filmis an insulating filmminly
containing silic 0 100 nm Also in

nitride with a film, thickness ijg%t : )
the light emtt i‘r%gsode’\?i & 3hoveameationgd sHushres theadighh emifiing| dedse tisi ng
no |ight, L Gl . sirde: | ] | ] .out si de the light,emtti
devi ce) i ?ghrrggﬁgg?d;%“ 8’#& {rg lrngg%%sryll('sf § gt 0 Eeﬁ%ﬁe‘o(%su‘?? B0
i nto cont agiganid fesAcok@réd Ghth SiMiddrzRbciANBidndRiAhrasha ifidroAhic i?i?ul%ﬁﬁ
outside scenes are reflected in an ~observati on surface 6su ace aC|n5 an
observer sfitie) . Nate shatgrthe dight cimlittihg depiabisecharhéieried liawhag thes intg¥hsied

such that a cjrcular polarjzation filmis attached to the observation
sur f ace “of InSHtNE kM dgrant ingylagiagi ddkm traaiphe ventaining solbemy nittiderwitk ur filme

fromreflegting th t shde _scenes. However, there arises a problemin 15
that the cﬁﬂ‘%‘ﬂ%ﬁ? Oﬁéﬁiﬁ’ ipﬂﬂ"bn filmis extremely expensive, which involves

an  [norease in ARMIRGHUTIONG EfRfing AMGLRETON BOL Bopidie A BRPTR 4 BEEATT o7

is to prevent the |i m vice fromactl as mrror w
usi ng the emittingaro hghtaanhzatident bulsidd Heh Gubaly (s Bghtemdfine xRS ve
light emtti n?l devi ce which attains | owgzggfr%!rt\uf acturi nggcost thgr eof .
Accor di ngl 1§, reflreted hastbgtreamswifizdeonf ihe iterdecfserfiaze brought usiongpraact with an
I nexpe 'vg ﬁ:ol or filter i ad of using the circular polarization film
0

I NSt .

I'n the LEREHPRAYeR) yhuchy actsjas mirrpr and atide issepssoviedtetipctsl i an
filter co ' ' in_ the Light .amtting device in,okder
to incr easé‘?%gf%{rlm gglpf%?%/e@ﬁﬂqggé )%g(l:%llga%{é ‘g%sﬂ‘%&n“?g}-acb g?é%‘hit?, E}Vé)éﬁin Cof
the col or pidbl@n, tRyfoMRwARg s depBed sueh dRatl £ cR¥SL} gelzﬁﬁzﬂahoﬂ%ﬁﬂ an t@f‘éh‘é’@e“
light emtting regions. Further, the black portioh (black col orea ayer)
of the col tor thei dhservatiyn hefades of dhe dighedmdningsdévice oy eréagmtahpwbiseontioher e
different or ani{: conmpound | ayers are partially overlapped wth each
ot her . surface from reflecting the outside scenes. However, there arises a problem in

15 that the circular polarization film is extremely expensive, which involves an

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 wmanufacturing 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, ie., provided between the light emitting element and the observer. For
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Note that, the color filter is provided in an em ssion direction of an
emtted 30 light, i.e., provided between the light emtting el enent and
the observer. For 7 2 0 JUL 2006 exanple, when the light is notZdlJiovie to
pass through the substrate having formed the light emtting el enent
thereon, the color filter may be attached to the sealing substrate.
Alternatively, when the light is allowed to pass through the substrate
havi ng fornmed the i]%] t er'rl:'lt,ti ng | ement thereon, the color filter may be
attached SaHEFeVBC Qﬁu%g 11§ 140 aﬁe%ﬁﬁp@aﬁ%ﬂup@g@ﬂseeswﬁtwq havisgfouned

pol ari zat i Iy | . Lt it is extre effective,that as an.anode
on a | ayertﬂggf héi@???‘hgl g g%“%ér“ggﬁ?ﬁ?o& Sotnd” @%@ﬂ%g’&r%‘ Chéaﬂaﬁ?i%hw m
(typi cal | ysubbiF&eOr MiPhativelyS&Hen th lggitqg' a@]lo&reﬂ?ﬁ)cf)hééet rbh Sl TR Gyl 20
inorganic insulating filmis forned. e followng'is also’e edtive Cas a
cat hode cdrvangitognather ligini amitting elvtdentatherionl tHd color Miltdr! i f Wetditaghbd | m
thickness allowing a light to pass the film made of Al, Ag, and My, or an
al | oy t AertBeretq.t ybiveslit i possible ta dispense, wish thentictulahpolprizateen film. fi I m  nade
of the inorganic i %l'ati.E%fi Imis forned. Al so, beégre the protective

fil m made of thg[“ifﬁ@? b1y qagmelyffiaqtvin that as 3 agede pp 4 Lypr eprtpming

cont ai ni ng ErbaR sl p R Rpare AP LGRS Rablealbaltd s wses,

met hod or an st erproeciee ilth nfidROef b SnbighficCRRLBIENGIRYETOERE) TRypbe 8
lam nate film consisting of the thin film™mainly containing carbon and the
si | i con nifoHpwéng iy also iver as acmthatiengpittainany th @rgstic uohusaind at metal
present .inyentjon, .there is provided the |ljght emtting device including a
Tight & %Phéh&(@ﬁﬁh? iy thiknoss allomang a ishido pags 4he gﬂgﬂlraadmgf Aly Agee,
the |ight | kA I i L.ng,an, yanede cat hode,, and. an. organi c
conpound Iagl?eMQ’ %? earﬁpacq)g)gg{hgé?%@ﬁplf:%%y b 18 gﬁedﬁltqpew@éqj}]gﬁepméq%}v& i zed
in that -t hftladd 8htheafbigahOinSh RERB ilhSisRYeEgd Wi th a film containing
hydrogen. |If heat treatnent is perforned wthin a range of tenperature to

which the 25 orAfanj befooepbhepdofcasiee filan nikaler ebitlsd airgamid mealatigenBInatied
when the |ljght emtting elenent emts the light is utilized, hydrogen can
be di f f usd@medoi inprefsmphle thahe Silmi erataiptnslyedrogen,t typrraliat asthie fidot mainty t he

or gani ESCOchB?aLiqulgl c%ﬁén,vgrtahsilicon nitride film is formed by a plasma CVD method or a
sputtering method. Also, the film 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

8




hydrogen (termnation). By termnating the defects in the organic conpound
| ayer with hydrogen, the light emtting device can be increased in its
reliability. 30 Also, when the filmcontaining hydrogen is forn?g] @yﬁ] ogen
turned into a plasma 8 2 0 JUL 2006 can be used to term nate de CT[ 't he
organi ¢ conpound | ayer with hydrogen. The protective filmfornmed so as to
cover the filmcontaining hydrogen also functions to bl ock hydrogen
di ffused tovvagd the protective filmside and to efficiently diffuse

hydr ogen i f'b Of HESeEr Gatstmipdapladesds | 1ayibe erganisr somaoend)dasstwith hisirpgen.
organic c re . th _hydrogen. , Further, t film.containing hydrogen
can serveagggﬁﬂgtéﬁﬁﬁg e%mlvfebrpiél%n1S S fhEVEghe e@er?t(f%m@}%g‘ﬁ?r.oéﬂr g%@r,
the film capicEbR Busiio a fif er Nei 4L h ilicon
nitride filor O R Ao, ifiited: E%@?%ﬁéfﬁrg%ﬁggnﬁﬁﬁt sid ¢ opy

a sputt er i effficietityodiffush éydrogenanpodrl dichhicyconwdundigyer fol ©emidafs dSRctsdn,
etc.) contained 10 in the transparent conductive filmare mxed into the

si | i con 5ni thei aganicicompaanehiaysr with ydrogeny tFthiar] theddlm edmtbigng higdmgen as

a buffer layer therebetween, it is also . possible to prevent m xture of the
pur 1 esCAASEVE b T8 PTOGHE it T The Migh! CRGMBERINGERD the. above

structure, the i g t hat the inpurjties [ N, 2N
etc.) can be prﬂ%ﬁéﬂIt@@?r?n‘?&&%é‘ﬁggyéﬁéepr%% eﬁge tgga?niélbfg rew&éongﬁ’ce ive
15 film anthesiBemenitade 1AL BGokmed fih lBhhay With (e tkdRphidni %&&@dﬁd&eﬁﬁn%yed-
According to another structure of the present invention, there is provided
the |ight espeitdring ohetticek therelisidipogsibilityghat iampuritiosq gl Siyei, eavpcomained
substrat e hayi n{%ﬂéan i nsul ating surface, the light emtting el enent

.i ncl udi Wy BnihgitaspasntgenBdivefHm arginbreganta thegribeamaitrids &ilm; niowoserd
b h hode,, 20 charact.er, in.that the light
om 1t ng. ove afieE HIF hREHE no BT AR B dRIRGRYR) theagissvam oh B wiso
covered wi pksibler ff gbid@ fixiukede e 6 'tHbSLEiﬁédqul'friciemfﬂﬁﬁ.SO’

a
a manufacturing nethod capabl e of reallgﬁﬁg'teg ggove-nentloned structure
i s i ncl udedceorditg tpthesainivd strantiiegnhe Boffor tiyeg is Sorandl, suGhal Beligiritg to
25 a manuf acturing nethod of the present invention, there is provided a
manuf act ur {{AgSNneiEn s@nfhsy prevenigh tiremi mixing thiseincomcthertsanspaient domductive
i ncl udi

139" film and a superior 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
hydrqgen 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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formng a TFT on an insulating surface; formng a cathode electrically
connected to the TFT; form ng an organi c conpound | ayer on the cathode;
and 30 form ng an anode on the organic conpound |ayer and thenciy(frrﬁ] H&a
film9 2 0 JUL 2006 contai ning hydrogen on the anode. Also, ac o 8] o]
anot her structure relating to the manufacturing nethod of the present

i nvention, there is provided the manufacturing nethod for a light emtting
devi ce, char ac.teriﬁyelg by inc&gdi ncgei’jl 5 formng a TFT on an insul ating
surface; fOMAYPERYHASH: 0B |ReaR9deal |y connected to the TFT; forming an
or gani ¢ conpound y on. the anade:; and formn at hode_.on the organic
conpound | ayer a%i&%t ﬁé%orag}grfonancgﬂﬂ FW&BB%{G??W?%@‘D ﬁ@ﬁdﬂ?&@ﬁa%‘r‘f“?gléngg?ﬂode.
10 In the i St I [ : & od
of ' The prosan PIESchY RREHSH, Mk b Sub el R0 hiliaCl R el [olda T
cont ai ni ngemhiidg dgeive] shdracterdedly inghidiagp CVD net hod or a sputtering
method within a range of tenperature to which the organic conpound | ayer

can be Pesi st antformirg a HEnph en irswiatimesvrfane; r oom t enperature to 100C or

| ess and that the film 15 contai ning hydrogen is a thin filmminly
cont ai ni ng car bﬁf@#%ﬂ%@?@%ﬁleﬁﬁrﬁa HéOHP?(ﬁ?ﬁi t¢ the BETapove- ment i oned

structures rel at4 - i of ,..the present invention,
the nmethod is Chﬂg?%&éég%?%ﬁ?@ﬂﬁ%rﬂé{ﬂ%& @Sﬁ%?@%&“ﬁ% I1ﬁhe or gani ¢ conpound
layer is perforniegmbyg _ﬁ'baﬁ}tﬁlé%lﬁiheo&gﬁﬁic%p&nﬁpﬁ%f‘anﬂr?ﬁélpfbrmiﬁg 21rh ON
plating nethod, or an"ink jet nethod.” In the above-nentioned structures

rel ating teontdsinghydragemonnbe cahhdel of the present invention, the method

is characteri zegwi n that a protective filmmde of an inorganic insulating
fitmidY%ormed of theabovermednsdrsigiurgs relging to the mangfasrering metbad of

oL et g R0, TRL SR BATERBPein T I B Phing
hydrogen is formed by a plasma CVD method or a sputtering method within a
range of temperature to 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 nitride
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

10




hydrogen is formed, a defect in the organic conpound |layer is term nated
with hydrogen. Also, in order to prevent deterioration due to noisture or
oxygen, when the Ilight emtting elenent is sealed with a sealing can or a
seal ing substrate, a space to 30 be sealed may be filled witho yalfogen
gas or with hydrogen and inert gas (rare 10 2 0 JUL 2006 gas or nitrogen).
According to another structure of the present invention, there is provided
the |ight en1tt|n% vice including a light emtting el enent over a
substrate &Y &ﬁﬁhnsulating surface, the |ight enitting el ement

| udi d d
between tho. anodacshBifif S ABmsRatrucuR RBE M TR TG, BiEe i irpviea®
em tting efienest dn%tt%ﬁg’ih@ﬁcwlﬁ&luanfguzbﬁghf&%l | d18mant vy 5 ,ﬁ;sgﬁ%@hgﬁh e

property and a sealing nenber, anda s ce cont al ns rogen

t he above- ammsutmig sirfacet theel,lghtrtanim@Ele@mmnnﬂgdﬁ@/m@nm@e @hﬁiﬂ@@d@rahaed
10 in that the light emtting elenent Is covered with the fil m cont ai ni ng

hydr oger? (¥hi 9F2aRic] gpmponng dajer ainterpgsehrimiweon giel javode rind ithe €athadle,
Al so, with it he abov nt. i d tructur heat. trea is perforrred
within a r%\%@dﬂlz‘?(g?fggl?aéttﬁ?g gﬂ%%ﬂg}g megt @%\ﬁ‘?*ﬁ ‘ié\‘\‘“gbﬁrﬁél bpisglerhavang Be
resi st ant 5"5’% V\Qg:pt g, &l nt_enmts th
light is ut gmze lsg%?gﬁtﬁgﬂyhy ogg%llc tJrE)e |Tf33§e% ng%%% acescp‘%rggms

cont ai ni nghydrdpegen to termnate defects in the organic conpound |ayer
wi th hydrogen. By termnating defects in the organic conpound |ayer with
hydr ogen, the Iiéhmeah%fmgntdmﬂdcﬁrm“ebﬁlc lightr andtddg idevidess chhiaghirizety .

Note th |ntri][eﬁ ﬁ_gemflcat all the la ersfprowded bet ween t he
. cat hodetV 2B habthe ight cpiting ¢ e@%ﬂfﬂt ELEQXAEY WHHF Gierfelan centaining hedragopdthin

“Thus, the fRRXY n{}%ﬁﬂt&’iﬂfr&{?&’rbgnt jg ctgéﬁﬁgi(f%ﬁf@ahol e transportation |ayer,

Ilght emtting ron yer, and el ectron

L), L A O, MO A AT 1
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

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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25 containing carbon is a DLC (dianond |ike carbon) film having a thickness
of 3to 50 nm The DLC filmhas an SP3 bond as a bond between carbons in
terns of short range order but has an anorphous structure in Wﬁlﬁ

| evel . The conposition of the DLC filmis carbon and hydr ogerz ' bne
contents of 70 to 95 atons%and 5 to 30 atons% respectively. Thus, the
filmis extrenely hard and 30 superior in an insulating property. Such a
DLC filmis characterized in that gas 11 2 0 JUL 2006 perneability with

r espect topﬁ%il%qh@@, Wﬂféﬁ&éﬂ?c*éﬂéﬂoﬁsglfﬁmﬁygﬂnsﬁ!ic- ii$ 10w kAdyn it iraknowhehat | m

has hardne 0,25, GPa resylt af neasurenent.by a mcrohardness
net er . Theﬁaglﬁﬁ’fﬁ%cgﬁrdﬂﬁsﬁ; oﬁ?frelg B g% ppgénﬁs /DR holy %’PW"C‘EW&/, YR 5
pl asma CVDp{ielhafinedt aicsyave CVD net hod, el ectron cyclotron resonance

(ECR) CVD nethod, or the [ike), a sputtering nmethod, or the like. Any film

formation met hodTharDhE &idoptad beofdrmiet e PlaCmlal OVIM hbthedodypically, RF
adhesi veness. The DLC filmis fornmed with the substrate pl acedpon %/he

cat hode.5 AplismankahDamatkedt imierdywave iGVBppidteod,t hkectron apdotron faspastcd s
utilized t ree mnute.. 10 and hard filmcan be forned. As _a
reaction g&égggggﬁc;)ﬂn‘?tﬁpaﬁ PBrtHﬁtelilﬁi aasmvwwgeme&&dfawdﬂw like. Any film
hydr ocar bogs 2] r~the |i.ke) are . used, which
are ioni z?ﬁ%ﬁ%ﬁt ]gl%g}d(ﬁv_c%? ? ¢ %&iﬁﬁg&eﬁzgnif]or%rﬁge g"?ec gﬂ%ﬁéﬁl@é‘%‘?}& gﬂges%%ﬂets&d
agai nst a Thathbdefik® iybishe B wigORI s{ﬁ)sﬁeiefé)llab@@ ohShaRRtHRE, t AkHeHRRY & Or m
the film Thus, a 15 minute and snooth DLC film can be obtained.” Also, the
DLC fil m i segdievcdunens zpmlidal/thienctb wdidnign dntpaanispatilenid orsonsedegree an spanent

i nsul atj ng %Lm&d\%‘th respect to a visible light. Further, in this
especifilz(%ltfl ja R &ARDEfaHEpGr ent with respect to the visible [ight

the 20 term senfot PaElSar i PR dOh el IPrdiatic of DRCIORGR Epuah &
PLELS, L, AR ACBLI OO 1 I UL e BSPlSEY- RO
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 DL.C 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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25 FIGs. 1A to 1C are sectional views in accordance wth Enbodi nent Mode 1
of the present invention; FIG 2 is a top viewin accordance with

Enbodi rent Mode 1 of the present invention; FIG. 3A to 3D eaﬁa_ Fz@/‘a
termnal portion in accordance with 30 Enbodi ment Mbde 1 of t -LB Bnt

I nvention; 12 2 0 JUL 2006 FIGs. 4A and 4B each show a | am nate structure

I n accordance with Enbodi nent Mbde 2 of the present invention; FIGs. 5A

and 5B are top views in accordance with Enbodi nent Mode 3 of the present
i nvention; 5 FI d&dGssAtdoaBL 44t €ashcthaman lomanide | sirustwsr Hurieeoidanpe with

Enbodi nent .3 af th t ipventi.on; FlGs. 7A to 7C top vi
in gcl:grega%%{ggaﬁwtéﬂgg%l?ﬁgﬁﬁgﬁgﬁghg%’%gnhgﬁe. present i n\c/)ent i g:]? FIOESYI g\XSt 0
8C each show a Iigis. S AP IRAARIS Wi FIRA AR Wil Eribodithait MAR; Blgpsent

i nvention; FIGs. 9A to 9C are sectional views I n accordance wt ment
Mode 4 ofthtipeeseneismutionyention; FIGs. 10A to I OC are sectional views in
accordance with Enbodi nent Mde 5 of the present invention; 15 FIG 11
shows af exanpl &léis. &§AntmOCare sectonal ppewatinscéordascowdhntambodinént Mode
Enbodi ment,, 2. qf the present invention; FIG 12 shows an exanple of a

manuf act ur{ Hﬁﬁﬁpﬁf&? LJ-VGIHIORe cor dance  with Enbodi nent 2 of the present

i nvention; FIGs. 0 [ n .examl e of..a | egtroni e deyi ce;
o 20 F e 1A% 75 3T ARHRIENs 3 kP MPe HiuE Pali e MoReE of
DETAI LED DESERiRAt AVeRfion HE PREFERRED EMBODI MENTS Enbodi ment nodes of the
present invention will be described below. [Enbodi nent Mde 1]

FIGs. 8A to 8C each show a mask in accordance with Embodiment Mode 3
10 of the present invention;

FIGs. 9A to 9C are sectional views in accordance with Embodiment Mode
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 cach 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. 2 is 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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25 FIG 2 is a top view of an EL nodule. In the figure, over a substrate
(also referred to as TFT substrate) where a nunber of TFTs are provided,
there are formed a pixel portion 40 used for display, driver (’Zﬂf‘%‘ﬂ g 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
termnal portion 42 to which an FPC is 30 attached for connecting an
external circuyit therewith. Al so, substrate for sealing 13 20 JUL 2006 an
EL el errenta’ém‘ element aRd a38aHRg membere3d dkquied tarattaiha scaled stade st BlG. 141 G
1A is a s | | I shed i -A of FIG 2. The

pi xel s ar egg‘{réregﬁgéay 4{1&3@#&35&3]0@@0@ géltag%(gﬁ{l? ganoPP?h@ gas hed line A-A.
Here, an exanpl eTRE gitdds Rk gir %%gg ' ipran X
5 direction wll bepghown. Iﬁﬂ%ﬁ?&é A, ﬂéyﬁ?gﬁdie}%&ﬁl} ﬁgt]{;&eg&ohr?a?%eBAg'

i ndi cat es Heregorxhmple it the ngixelsr adandddylv the drilghbf i Gf iand Bedi aa XO
a region fgr em’tti_ng a green light; and a light emtting region (B), a
regi on fordEestian will eishownt j ght . These light enmitting regions of three

colors realize a;l ght,emtiing djsplay.device capable of full color 10
di splay. Al so, i EF(?; 1‘?‘A?t]'§lh‘i'%’f“{f1 gsreghorbt/ HCaiGsy 2 ERgiRR 601 YRS @uielent
flow ng i njjeRM Bk [ g | 4 and ref Rce,nunmeral s .4
and 7 denoy Bredur gaP YRt SR AP, £ b 8n ol Al b HEES Ml U iy
for contr otmittiggarepisn M), fd eydion forNedittiak hage HghienTitHekO Ui #hid i ght
and reference ngne%?s%)and@%g_ denote 15 1s%urce orl%rai n el ec%%dé@%&gTFT
3 is an el ©geons pbthreogotas realizean tight entittiny) display devincdpablaye full olor

enittigll% a,blue Iight and reference nunerals 6 and 9 denote source or
.drain rt1 s. Reference nunerals 15 and 16 denote interlayer

‘insulating filns fyan i-c_ingulati terial or an jnorganic
insulating film ﬁﬁaﬁﬁgﬁg %%’ &2’?‘2?2&%8? %?%tl @95%@’1T§ aeﬁlgﬁeraef#b‘?’él%&ﬁ
anode (or gn Ea1hQee)7 ehiithly a RIDBShCarld @RéreRBE hbnReISUSIRM J&te %Buféﬁrbqt S

a cathode (or an anode) of the orfganic light emtting elenent. In this

exanpl e, t#minaldcbude20 Ferthmge TFT 2 islantleateat tod com@Ilng i digremt fhovbibign

netal |ayer tﬂ(ially' an all oy of Ag, I n,

in an ayer 18 emitting a green light and reference numerals 5 and 8 denote

15 source or drain electrodes. A 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 (ITQ), 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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AlLi, or the Iike) and a transparent conductive film (an alloy of an indium
oxide 25 and a tin oxide (I TO, an alloy of an indiumoxide and a zinc

oxi de (1n2@-2zZn0O), a zinc oxide (ZnO, and the like), through %L{@P l“ight
fromthe respective light emtting el enents passes. Note that, 20
transparent conductive filmis provided not to function as a cathode but
to decrease the electric resistance. As an anode, the follow ng nay be
used: a materjal. h \{i n Ei h work function, specifically, 30 platinum
(Pt), chr &ﬂ“ﬁﬁ?‘(‘@?‘,mt(gﬁés 8R, opghe like)sand adaminatg fherepk r ansparent 14 20

ASo. organic | HelraPEBGltplardd 34 Pl Effetrg 34 s ey of PrpBhel vk
both endsek dffiRe %ﬁ@é&sg%tmgp@ﬁa 1%@3@3@@9@%&%@& t @ﬁfﬁ@ﬁgt@?ﬁg-

Further, the organic insulators 24 are cov I norgani c i nsu (
films 14. dgamicgamilatorS 2doamp @ovdrddawith indrgaui¢ idullatideotilme 19N R bref@ani ¢
insulator 24. On the organic insulators 24 (also referred to as bartier or
bank) cévefaepouiid layemis papidalyaformedraudarhi orgariclinsulater 2duxi | i ary el ect r odes
21 are formed. The , auxili.ar. | ectrodes 21 function_to decrease an

el ectric resist aﬁ’&éh%éﬂrwlﬁf&?ﬁ%‘m%ggr{é&@ eb¢ech o apdasier ongank) covered

bove- ment,| t; duetive filmh 10 tively hi
Fesi st ancein e IOBHAAR ARARE HERG 13, 4T o0 Rt %t £t Faltpll he
However, kyuxpligyi eicBBodée 2aufiinctihytoe He&ehfdan Adctrid fesdithdd Q4R 6?&}{% ng

as a cathode (or an anode) can be reduced in resistance as a whol e

addi ti on, cateodet (irctheesmde). tThe hbansmasminnedarahsphiene chntiortien fibe hadaced.
Furt her,, coPnec ion with the wiring or the electrode on the |lower |ayer is
.15 achi¥éveg qﬁ’é’iehb?'%&‘b resixtapce vplugy set thetds i diffirnlt tuachicse o drgetsceies 21

may be subj fil.mformation or patterni efaore the EL lLayer is
formed. Thﬁéﬁ’éﬁg’ga&gBﬂ?‘f‘%%@‘%&%‘&‘&ﬁ aeﬁecé(%%argﬁi @’ﬁ %@PHBH‘?S SFTe ¥ ke,
the auxilicibod @At 4P48SAA can™BY rBFuded B sRtaRe! % PlwitPed MaliRitRIh, the
inmpurity elenment inparting a conductivity type, an el enent sélected Tfom
t he group thorkeesd ofifreafandpatd®i condictivEifilmMan 6redli@ged20 Cr, and Mo, a film

mai nly containing an alloy materjal or a conpound material mainly )
cont ai ni ng t he fHigst comrection awith dhe Wiring atdieedéctradruen the lower layer is

E:{)ﬁtn thalr‘ste E%Ihé%\(n% gﬁ%ﬁé \éﬁe faiulxlq}airjsz Jlf(:)crt%e esoﬁ.t hfhea %i(ni{{l{a%rf yelgcltreocc{erso le?nazylbé: "

subjected to film formation or patterning before the EL layer is formed. Through
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
50 as to maintain an interval of about 10 um, so that all the light emitting ¢lements

30 are sealed. Here, it is desirable to turn the sealing member 33 into a shape like a
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are brought into contact with the electrode on the | ower |ayer, the cathode
can be led out. Note that, FIG 1Cis a sectional view taken along the
dashed line GC of 25 FIG 2. In FIG 1C, el ectrodes connect ez Ub,ﬁ%tﬂﬁlﬁ

t

dotted line are electrically connected to each other. Al so, I
term nal portion, an electrode of the terminal is forned of the sanme
material as a cathode 10. Al so, a sealing substrate 30 is bonded thereto

using the geali ng{ menber 33 so as to maintain an interval of about 10 gm
so that al framgewithgrmahirtidibng @ enpaitially 3ocepp theedtiver, cireit, Apneaing is

desirable to.tu t he seal i.ng nenber into a shape like a 15 0 JUL 2006
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33. Al'so, idbosd fiecécaliabl substi@teBINthekétd inaa aMthspHBS! dHiSindfl h{MGioRkR dnd an
at nosphere contai ni ng hydrogen and 5 an inert gas (rare gas or” nitrogen)

and to & | aninhbgaphare gasatrenitiogen) pidtealiow ehé spave saaledibyea pectectige fibmber
33, and thg stﬁali 9 substrate 30 to contain hydrogen. Heat generated when
the Iight of Fisﬁglé%%meféﬁiﬁgdéhwwgi%lbﬁ #tei3Rele, copaia hyiergan. | tHeat
possi ble t | ogen, fr t he space contai.ni.ng .t to thereb .
t erninate g%rgéfrét%kl nglll%}/ﬂ#eﬁ%ﬁg%{ﬂﬁghg&ﬁ%ﬁ%ﬁdem§§§rllglﬂ tlﬁ%ﬂgl/‘a?@’g@'h?éﬁg‘a{es it

termnati ”?QéSMCdl%f ﬁﬁfﬁelﬂ%@eﬁgbﬂef@ﬁlgﬂgﬁ I%gﬁ?&”@@ﬁ'l‘a ih%?ﬁf{towhtegeuﬂl}y%rﬁﬁﬁ?tg the

light emtting device can I ncrease Its relra ty. t her,

order to idefcemssia theloogamacbimpouad|layerf with diyslreg. e P Rstintiflafite thiedefects
respective pixels are provided on the sealing substrate 30. Among the col or
filterstO i Higorgande compopad Bypr iveitlphydreen, dhodght emidtingalevert canlbe

emtting region (R, a.l5.green colored |ayer 31c is provided opposite to
the green }ri%ﬁqﬂseér#{tﬁlrﬂba%g fron (G, and a blue colored layer 31d is

b ou ded 9PDOSI it i oo s U il RPGR)c FAIG g HEo"

other than the light emtting regions are ed w

portions ofespbetivcopiatlsfdrt pedided of-the lskdlitig Sitsehit 30 PAMdRN e Aor HRER,
the |ight-shieldi n(gaporti ons 3la are fornmed of a netal film (containing

chr oni um et 69 cokgedayen 3dbgiarprovidedroppositaitnithg ral bphicémjttiggengion (R), ke
Pr esentlg né’l%@yc%rl]dregrlg)\(/érsg I%r]isogro;[fljgi%dco(i)lp%rsitg Itcl) %heer gsrreggliiegsht %n‘fiittgrfguleagrion (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-shiclding portions 31a 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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pol ari zation pl ate unnecessary. Also, FIG 1B is a sectional viewtaken

al ong 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 1llc
and regions therebetween. In this case, although an exanple 28 JWiZtlh an EL
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be a thin fi | I nj b LIjgon itride fi for
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identical symbols for sinplicity. 20 FIG 1C shows an exanple in which the
el ect rode ¥¥fapamatted Hethedigure. * Also, the film containing hydrogen may be used as a

15 buffer layer for relaxing a film stress of the protective film 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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material as the cathode (transparent electrode) is provided in the term nal
portion. However, FIG 3A shows an exanple in which an el ectrode fornmed of
the sane naterial as a gate electrode of the TFT (a Wfilm as an upper
layer and a TaN film as a lower layer) is used to achieve connecyijgnyg th
an FPC. 25 Also, FIG 3B shows an exanple in which an el ectrode 10 nade of
the sanme material as a pixel electrode (anode) is used to achieve

the electrode 10 is fornmed on

connection with t FPC. this exanpl e
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whi ch an el ect rodﬁ;(gr ach| con CtIO with the FPC is an el ectrode
made of th‘é[ e 1Pa“lm ecaﬁ1 &fothe §‘1‘mﬁn§1}%ﬁf@r]itaselt%tqa6ﬁ@e r med
on the le TINfilm
are | am ngﬁ éﬁfsf)!ri]f%g R%l’@scgﬂgtﬁ Oyf ,f({]}{f]j ?H tﬁc T‘% ‘Fﬁlf’nné £B’“[“E$r%a‘f Wﬁnﬁﬁ@% lhfl]’ Per e,
the film cAMﬂtmnhﬂ@aV!SiFlIrﬁEﬁ‘ﬁr@ﬁ%ﬁﬁ%dﬁh%@%a’tééﬁoﬁd’e?%f%k' > descri bed
with reference to FIGs. 4A and 4B 4A 1s a scHematic di agram show ng

an exanple of a lamnate structure of the EL elenent. In FIG  4A,

ref erence ngtes a cathode 15 (or an anode); 201, an EL

| ayer; %ngllgﬁo‘iiﬁﬁd’é%({%s cathode); 203, a DLC film containing hydrogen;
and 204, a prot f|| When .the emtted IS c used

t hr ough t he anoceiﬁE f?%act?@tt?l%}glg‘ yerResn r?&% the JRFOLG Crt’é(ﬁsﬁ‘ﬁ@sg\’}zl be
property (dia's@flbg@@qt}ﬁéfe,)enbgt@mgr I?zl d as the anode 202. Also, as the
cathode 200, a netal film (an alloy m of MyAg, Mgln, AlLi, etc. or a

film20 fornmed bflGodvaperatichemaiticadiugraumseewingn agl ermfpld f ondiaffinhe

Goup 1 Orstrzucture of the EL element. In FIG. 4A, reference numeral 200 denotes a cathode

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, AILi, efc. 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 Jight 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
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the periodic table) or a lamnate thereof is preferably used. The
protective film 204 may be made of an insulating filmminly containing
silicon nitride or silicon oxynitride which is obtained by a %ﬁi @ @E

met hod (DC system or RF system). The silicon nitride film may B ned
by 25 using a silicon target through the formation in an atnosphere
containing nitrogen and argon. Also, a silicon nitride target can be used.
The protectlve f|In12 be also formed by a filmformati on apparat us
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by a plasma CVD net hod (typically, RF pl asma D nethod, m crowave CVD
net hod, %l &wtherh cwaq:bkc);raspegonagwtmmrtmmkes net hod, or the like), a

sputtering mathogé or the I JAs a method of form.ng the DLC film 203
cont ai ni ng hydr og€r mFHE’df‘P ming the BEE Gl 703 ‘-‘é’“ﬁ%ﬂﬁg@ rdrogepdhadipeist o

which th f
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hydr ocar bon- based gas (e.g., nay be used.
Heat treatment i AsperehoMmQamM@i forahe ﬁlhgefoﬁhatl@nirpﬂreattlié pldsmarki gheted,
organic co%ﬁgd | ayer can be resistant and heat 8enerat ed when the |ight
cemttinf @ %e“e&i‘f’t angl pehydrgparbos-hased igas de-gs,0CHaa CoHydCddarocthe ke g)

di ffused f g; lg C 15 filmcontaining hydrogen to termnate defects in
the organic r%p und | ayer with hydrogen (termnation). By termnating the

defects in the opganiafRERCKNGE (%' Wil o h%}@gg&p\,\ﬁrﬁnﬁ?ﬁ dr%ﬁ%: \?iﬂcﬁ{[ {rfed

device can be increased In its I|t
cont ai ni ngotpmiiogenpbsnd tiryeedan hydmgaﬂt mu ned denkguted vsﬂﬂeﬁ&ﬁ@ lighhcRgitiged

to termnate defects in the organic conpound |ayer with

element emits the light is utilized, so that hydrogen can be diffused from the DLC
15 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 protéctive
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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" pass through the ano

20 hydrogen. In addition, the protective filmforned so as to cover the DLC
film containing hydrogen functions to bl ock hydrogen diffused toward the
protective filmside and to efficiently diffuse hydrogen intgé%qﬁn@n ani c
conpound | ayer to thereby term nate defects in the organic c % ayer
wi th hydrogen as well. Note that, the DLC fil mcontaining hydrogen can
serve as the protective filmfor 25 the light emtting elenent. Further,
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into the Shi‘}‘ﬁgﬁf’gﬁlﬁ%ﬂ%%h{lﬁ?gtf@ffﬁgéd' ng to the above structure, the

buffer layer i impurities (In, Sn, etc.) can be

prevented from Wik BgcH Restficiufel GMid Iﬁ%séiﬁﬁhﬁp%ﬁfﬁvecgégg?ﬁgltri%% %%gqg a

superior protective film 5 having no'inpurities can such a
st ruct ur e, pictedt shpbghti dyhating elemperoyve reliability as well as to protect the
light emtting element. Al so, FIG 4B is a schematic diagram show ng

anot her exanpl e 46*63015 KdG. | HRilhat schemaiie Wiagrem shewillg ehetfrentexampldlof. thd B,

SR BRI T i3 B0 R s e o
yor oo, ecsithe ot g Yo ik Vheh b PR bhetl Llipdym i o,

conduct i vesitiademitaldehtili n@maihirghhytifopes Magdi 91, i glﬁﬁééﬁ’ve §ilm. ©WheahY¥
thin netal film (MAg), or a |am nate thereof. 15 so, when the emtted
light is cenited ightgssaused bughss Heoughdec 30@de 3621 hds paokedebl80a foan the

or of or abl y G0 BFlaeE, oo QRIS TAYEIE & HERGFOISTMSS LAHPIAPRDY. A0l m
of  MoAG,  Mikdine1hhin mElaf fil A (MgAL), BVl BYnGRSY aPOr ati on of al umi num
15 Also, when the emitted light is caused to pass through the anode 302, as the
anode 302, a conductive film (ITO, ZnQ, etc.) having a light-transmissive property
is preferably used. Further, as the cathode 300, a metal film (an alloy film of
MgAg, Mgln, 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 inay 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,
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el ement belonging to Goup 1 or 2 in the periodic table) or a |l amnate
thereof is 20 preferably used. The protective film 304 nay be nmade of an
insulating filmminly containing silicon nitride or silicon gxynjtmide
which is obtained by a sputtering nethod (DC system or RF systen). The
silicon nitride filmmy be obtained by wusing a silicon target through the
formation in an atnosphere containing nitrogen 25 and argon. Also, a

silicon nijtgl t Cc S e tective fil 04 y_.be al so
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the enitteghetlicghta DE spatts@ly netRe$ orithe Agh the protective film it is
preferable that the protec%i ve filmis nade as thin as possible. The

silicon nitride Aslanmedsdofifairminggthbsiliagenitridy film B03 medtdiying hydopkasma
CVD net hod h%tcl%(ﬁ%cally, RF ,ﬁll_asrra CVvD net hod, m crowave CVD nethod, 20 2 0
JuL 2006 elbsckimds fymmesdt maHipas s (erTRyatouDiorstinell theorgdnic (cokgpqunan  RF

sputteriig tho a puttering nmethod, or the like. As a nethod of
f orni ng % plevel FF‘&@’EI ‘Fﬁﬂ%@ﬁ?ﬁ Framale, dornge oy FRAIR JgBReratikety 108 or
formed withikf a range of tenperature to which the organic conpound 5 |ayer
can be resistant, for exanple, a range fromroomtenperature to 100C or

lless. Wen the phdmnathcVplagaian @V Dsmuard &S ubdtk ak ol AgnTRE NAshbar fdhehe
silicon nitride film 303 containing hydrogen, as a reaction gas, a gas

cont ai ni ngsiliger mégisle {ilmtIByenneiiitg lysseztyas 1 epactimenges] Hgad2oatudnig3NOX
or the like) and 10 a hydr, n sjlicide-based gas (e.g., silane (SiH4),

di si |l ane, ? ’ichPzgﬂgfog@Pc‘? 81%‘3’&3‘3 gag kepresenisshby Mt %ﬁ%NQ@WH&@)i@%sed
as the {prm h r il icon_..nitrd.defilm 303 cqntaini
ydrogey & ArdEE AcldRtudsR, il ceafr sl (SRR T de5 5 B A heu by

usi ng a situdedpon target through the formation in an atnosphere 15 contai ni ng

hydrogen, nitrogen, and argon. Also, a silicon nitride target may be used.
Heat treatnment i|Whsarthorspetieringmethadrisngel af the fpetiapunethod folithd stihon

nitride film 303 containing hydrogen, a silicon nitride film containing hydrogen
may be obtained by using a silicon target through the formation in an atmosphere

15 containing hydrogen, nitrogen, and argon. Also, a silicon nitride target may be
used.

Heat freatment 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 hydrogen 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 fiim 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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organi ¢ conpound | ayer can be resistant and heat generated when the |ight
emtting elenent emts the light is utilized, so that hydrogen can be
diffused fromthe silicon 20 nitride filmcontaining hydrogen td) tigr fihat e
defects in the organic conpound |ayer with hydrogen (term nation). By
termnating the defects in the organic conpound |ayer with hydrogen, the
light emtting device is increased inits reliability. A so, when the

silicon nitride § 1] . Nl S.: hydr, n turned into a
o1 L con i1 de FLARLCR Snkch gl 898 da b FeorgeBY 48950 ¢ K STES
layer withlagydrogesl. | Wiedditd iicohhEtOREL isvRorbiddmd e6mEet %%afhet ﬁﬂm
cover the silicon nitride filmcontaining hydrogen functions to bloc
hydrogen waiafle ugkdhe oimenspardnd pomdutiviev &ilii by ai sieatrenthgt enathbd citlesrt! 6 a

di ffuse hydrog)eg into.the . _orgﬁlni c conpound layer to thereby term nate
def ects i nPPHFEIHIGHEIRM dMPBHIBES HHL 1Sy &, ofg-) Konipenedgiantha dransparenioordudiive,

or ot ect i-ven it 66 ko o ik, SR AL R AByevor by Bpmingic e siiom
protect e 11T enei Bin el o il
as el | Ve e R B R Y PR I b UER,  TRes e,

made of the preaeaspaicate obtidtigipuetids int e slisowhieide Taniret ABgbrdideieiles a
possibility that inpurities (In, Sn, Zn, etc.) contained in the transparent

conduct i vedBve strciuis, thecbuffeniayer ie faindd on thiat thedenpiritins FoyEn.eetc.)oan

formng theg silicaon itride, filmcontaini hydrogen as a huffer |ayer

t her ebat welh PIPYSTTEd £Farg BHSUI, IEFERY, Hpay bRy TRASPRALATE. GMAUSEVE rigUmi 40

into t Syl Lt rd-deet Ll - d| . ove structure, the

“buffer ayéel{rIj e%ﬁlip g?%ré%%??ﬁ%%afﬂ?ﬁgﬁl h{p@lgFlﬁ)F%@E‘f Fﬁ&%ﬁ etc.) can be

prevented from niMitnguéther girictifed M tiH§okEidNS wﬁﬁi&o@@a@ﬁi%gé b4l 38%od
or .

10 superior protective filmhaving no'inpurities can be Wth such a
st ruct ur e, piotedt $hpbghi ¢mdting clompemdve reliability as well as to protect the
light emtting elenment. Al so, FIGs. 4A and 4B show an exanple in which the
fi | m cont ai ni ng drid§en 47% ot Badpasnaeximplecin avhieh thetfilon sontainingay

nycr ogen o eRen B Rl honohel? fay i MiaBe HmGnag vt PRsibaleCiodeblineintyi ng
three ors miesili@tehsride 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

22




Further, this enbodi nent node can be applied not only to an active matrix
di spl ay device but also to a passive display device. Al so, this enbodi nent
mode can be freely conbined with Enbodi nent 20 Mbdde 1. [ Enmbodijngntiffbde 3]
Here, FIGs. 6A to 6C show an exanple of a structure partially different
fromFIGs. 1A to 1C. In this exanple, anong a nunber of pixels arranged 25
regularly in the pixel portion, pixels in a3 x 3 matrix are used by way of

exanpl e a e APr, vent c in a
ect onal 8t Puat of 390k SLYOR LR Mhniind 3 BRACSARIUBRTE i Chluink" o
those of Hegton;1A light chfiteng febith SOMONeRE: Nidaptensial sgnaf . 1A
to 1C are c?grﬁoot ed bgy |dent|gca? referencgm%urrel(rég | s fgrngs?(rar%hﬁc?%lg a?l-:ﬂ FI G
6A is a seemittnglregivavdiBkehlval loghy erhidting regiont e Thesglighideraitting rdgmns 2T 20
JUL 2006 ljine A-A of FIG _ 5A Alight emtting region 50R indicates a red
i ght eni t PiefgColpByieghze a lig mltémgtciiﬁpigy ldégncéwag@l% ¢ of full selpridigpay.en t ti ng

Thase. | fght em tHF Oﬁ?bt 831 6%, ARiscobpdimerlemend smplRisgat anpiibingn
di splay deyhes ﬁzﬁfé‘i‘m eﬁfﬂrheﬁ%s@ﬁ%miﬁiﬁ% mak S mg"\ﬁh b i %e%&roﬁ@! S

enbodi nent node enpl o n exanpl e i patterning I s perforned Using

the sane neEkand lan$),rgzanc amuldltbﬁ&tlﬂa@@@nbﬁ@ntlﬁ?tw@n@dﬁs}wp@ml\ﬁewaﬂlﬂcﬁhor
624 have substantially the sane shape as viewed from the above. In this

case, as sHswabove- Fila thig casteamishpwinaiy FdGediGothe 6atiliasy ed¢atradei 631 | iy

connected t,0 the, wr f the sa rial as a spurce wiring 10
t hr ough t h%l EtéFﬁBéﬁ&O?BgCtg\agtB tﬁ? RS %nZéﬁ? éﬂ’é‘eﬁ‘EQte(@iﬁé at %9“6‘1@2(‘3‘)1“%

formed @n ey " nsulating film 15 and contact holes of the TFTs
;are fornmed ?u%r{ht%hdgﬂ%ﬁe Gel ectrode 612 is formed, through which

el ectrodes 607 anthopltic pibieguenédy 6lor(eedy tS'@lCZcP'1§%frﬁe@%nﬁfét1ﬂt@ﬁaﬂrxel

el ectrode 612 and the T The inorganic 15 insulating filnms 14 cover both

ends of t hiasplakiag fdhets aod esntact hples tof ks TFIh are frrmederfter Ahs pixed iehddtaxdey t o

FlGs. 1A tglllcx:s }or}lene%rg%rclmgghcow E:lljlnglelcg‘%gtras i6807 and 608 subsequently formed
electrically connect the pixel electrode 612 and the TFTs. The inorganic

15 insulating films 14 cover both ends 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. 5A. 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. In 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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formed so as to partially cover the organic insulator 624. FIG 5B is a top
view show ng a pi xel electrode inmmediately after its formation, which
corresponds to FIG 5A. In FIGs. 5A and 513, the organic 20 CW?H‘”?!]UH ayer
is provided for each pixel columm (Y direction). The organic insu a& or 624
in a strip shape is provided between the organi c conpound | ayers differing
fromeach other in color of the emtted light in a strip shape. Also, in

ot ovi dea 1 ARAEANEIRUELORIORY el Rfenl M aRlYeR R 3RS Bevisen
cor r espondpagitsitityF . tHeAthAsBEent Bofd&tivgpﬁlﬁhrzs dEAeAeY | 08 ROY Feié%'ﬂriéa[li gge

| eft-hand portion is partially shown in the right portion in séec

whi ch cor r egpeationt oln partharlad, dn theovasei whEtcGtheb GansphréietondudtieR iR is
auxiliary el ectrode 621 and the organic insulator of FIG 7A are subjected
to patternifg® thinyaduie delsgt mApRECINHdYG a gaonsovgragg.anphercferey stedrder to

t her ef org, when t filmthick N t al th [
neutator SANEY RBeuS gt beischube iR deatfedsch 3 enbilia Hoeirds ange,
t ' ts [ P o] et t t

Conduct] ve T arurT iy P BERG 7B mPARREE d et Thal 1, i RREA'ST

parti cul ar forimelchmodes dendied &yt 6.t rmpah@%etﬂoﬂﬁbﬂ@trﬁélfyﬁbéids% It§ fofRd%
thin, a line defect may occur due to a poor coverage. Therefore, in orger

to 5 furthelecteodasr@@2clmar evapmation weshod.he auxiliary el ectrode 621 and the
e § nor eased t o [ aHTERES Totras im ENGy 461 Byvsine 62 seaderafethagiome massrintay
ae onowd [ Besbge Sl TOR5RA7 T WvEReS KBPE L ShilplRR IRS igPL E0TRn. O
Fol T ovi g L he e AR S AN SR Y B oo s 8 Hobdrpll

i ntersect thermixalianyl ¢lactyoddse@k edeghbanglet. r Wgith thisgiremgeent, édvhssecond

arrangenent, .each secon auxjliary wiring 624 can be provided so as to
directly c Y VHROS, anme% Paavidgd|so asta déregtlx idointacy the avirmgdle2%2s.

Lot S TR S5 GR, ROE Fr RSERtS s e Shactl °2¢

15 second auxiliary clectrode 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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as the light emtting region as appropriate. Al so, when the second
auxiliary electrode 624 of FIG 7A is subjected to patterning, a netal
mask shown in FIG 8B as an exanple is used therefor. Further, Rl $31 %6
shows an exanple in which patterning is perfornmed twice 20 to #orn1 %e
first auxiliary electrode 621 and the second auxiliary el ectrode 624.
However, the auxiliary electrodes may be fornmed in a lattice shape using

the metal yRsK; ' I 8 [ right-hand_portion of FIG
8C, openi ngs a%lgmg%"l g%d%aﬁghg%? ﬁgﬁt %LMth{n%ﬂg E?ﬂgm?’ﬁﬁé’fd?‘X%@Wfion,
there is areptbiplainotechixElopdiion, pilEhh parti TR i Lot by ang” t he
auxiliary e\lg’gct rygdes g)an g{g 255 Formed ??%3?2?% ce gﬁggeg}} %E;,O(%}‘ %}h b
enbodi nentantbdlec quesdng ivertign ceitbibeedesuribed Ehidodi, neMbte Made id Drseional
[ Enbodi nent Mbde 4] 30 Here, an exanple of a structure partially different
from FI Gs. SUIKIYIE, the $t§u02urezls@ub>sjanzgﬁs theyoomeias thpsesof BIGs.olAd 1G exdspd
reqularly in the pixel portion,

e, mber. of pi xgl
o xors o Baa oyl TG R RA 0k aRdiaserduanel compeinddentr 60

i nventi on | . len. & i Styruct yre,
the str uctlﬁvﬁlgé iogedsgggyf%ér{?? gjfljlasldt%#eoggfrlé eggﬁi %ﬂg;gceof S@ﬁ&?ﬂ?ﬁq%bﬁ?%éggpt 5
that the orayapomentn&ithétal to2dhobs oNPIGH! DXItFad aRdicidtQ BR M tRARIERG Layer

60 made of a polymer is provided on the entire surface.” Thus, in FIGs. 9A
to 9C, cdonpbeie Brisgeplicinl  Adsa, A36e 9d¢ ishl @ctiohal viewl Gkanelcey tieedashyd

I dentical feferenc rals for sinplicity. Also, FIG 9A is a sectional
Vi ew taker}uéﬁgfé ?@(g‘gﬁed line A-A" of FIG 2. 10 Instead of providing

i the g ructuranelall e 9 IC USRSy FIOY By SR Bk
Lo o, R 2 LB sy o e APHEniCARENA, M o]

pol y( et hylasmdliaiyoxiaatiodps eh2) / seovy (st ynainenis uitcoateeyalacuaots gel Wigatic

compounds 17, 18, and 19.

Also, the organic compound layer 60 made of a polymer (typically,

15 poly(ethylene  dioxythiophene)/poly(styrene  sulfonate) 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 alixiliary 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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(hereinafter, referred to as "PEDOI/ PSS") which serves as a hole injection
| ayer for reference's sake) is formed by a coating nethod such ?g.g aﬁfn
coating nethod or a spray nethod and thus is forned on the enti J 6 ch
Al so, the organic conpound | ayer 60 made of a polymer has conductivity,

t hrough which electrical 20 connection between the cathode 20 and the
auxiliary electrode 721 is achieved. By providing the auxiliary el ectrode

721, the caihede (@t shig ARREE] 2SAR %qh%d;eﬁ%eased inresistance inits

entirety. In addition, the transpare ctive film can be made thin.

Further, the auxFhith¢ly FGedB agla setliohsl VRed tél&naﬁlBhg%ﬁe cPa@Hé@?ihiegﬁ-%"i 5#;
the wiring or electrode in the |Iower layer. The auxiTiary el ectrode 25 721

may be subfHet@d tAdseiihnkiGr 9B ithe inorgpaict msnlaniggbiifns d4t beveELbdthy@idsi 6f
formed. If the t ansepdaLent conductive filmis formed on the auxiliary

el ectrode P2H1098 fed puldactont ke endiregionn dhaseletviese T thisecasemalthdwsper |

th t hod l. . th Fl. 9C | ctional vi t ak

bl ong ¢ o SRt 18 YRith g B adot 7 oiiffing” a0 iS5 cosel i dorptiag 1o
ted [ 4 el [ .

Th e & or monBEUE S iienfOE if 18S phl oty HnfANRFhE Aphoe T Tt I

formed of &lse pessiblenmtierinahe & tdyer €@t duetl§)iR€). cofittifd) e samhdoldB i s a
sectional view taken along the dashed Iine B-B of FIG 2. Also in FIG
9B, the inorgani Euithesy this egnlradiment 4node ecarbdeh frealis coinbiped t withs odenatt ed

by 1la to Ll nd regi ons, t herebet ween., I.n_this case, although 5 an exanple
in which air:in%?%f@%ﬁ' efsalrﬁotrﬁ\“ﬁagﬁn? AR is used in comon is shown,
the pregent invention is not particularly limted to the above. It may be
‘also possible to formthe EL | ayer for each pixel emtting the sane col or.
Further, t[Embedinedit Mode 5pde can be freely conbined with one of

Enbodi nent Mode 1 to Enbodi nent Mode 3. 10 [ Enbodi nent Mode 5] Here, an
exanpl e of a strHerauraa gemplaldfya dirhétere partialkyndiffeGmt fidmt BIGEC 14 to I0’N i n

regui ar y TPURE FiSts OS8R pin BFEcramplegamons emkorobplichamngsdy of
exanpl e 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 substantiaily 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
clectrode in the lower layer. If the transparent conductive film is forméd 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

306 the dashed line C-C' of FIG. 2. Further, in FIG. 10C, electrodes connected by the
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15 and the present invention will be described below Note that, in a
sectional structure, the structure is substantially the sane as those of
FIGs. 1A to 1C except that auxiliary wirings 821 are provi dedZdn/UHéds
cathode 20. Thus, in FIG. 10Ato 10C, conponents identical to those of
FIGs. 1A to 1C are denoted by identical reference nunerals for sinplicity.
Also, FIG 10A is a sectional view taken along 20 the dashed |line A-A" of

. A iliar | f d h hod d
thus 1o 18BN FEMGIER 46 <aek neme Thelbancrmn! ppRamitbe
case, an eXafRbd: of the dﬁlﬁfﬁai ok drahy sﬁh@%ﬂé?&aﬁ &g%g%&gthg)ﬁégﬁd In a

| attice shape. By providing the auxiliary e at hode (or

the anode) can bEwdeg| ehednibadifshs tddds dafl B fitdlyeBbinbiad with addl json,
t he transparent conductive filmcan be made thin. lgurther, the auxiliary

el ect r ode Igmboflsneniddode 1doHmbedicomddodod. with the wiring or el ectrode
|f the transparent conductive filmis fornmed on the

in the lower |ayer. i [ )
auxi li ary el ect rﬁ]bee PEFENL IR Fkon; thus stoietured will he tiwether desqrid RsingHbe
| ower | ayeffoﬂw}iﬁgﬁfe}g&oa?%%&gg dt%ﬁaéf ed out. Note that, FIG 10Cis a

sectional view “dashed line CGC of FIG 2. Further, in
FIG 10C, el ectrodes connected by the 26 2 0 JUL 2006 dotted line are

el ectrically connected to each other. In the term nal portion, the

el ectrode [dfmbddinteat dinal is formed of the sanme material as the cathode 20.
Further, this enbodi ment node can be freely conbined with one of

Enbodi nent Mode 11 this embedinpenis thoparsive. mat: iy pprlishé emittingedevion formesl on

t t il be furt . d 1 bed uysi the follow mbodi ment s |i
etai | 10 ehbbidfes SR i EEhEG: AR A ot sleriond ilin o FESRIGHHE
itti [ t i t] f ' i bed., As
et ve o ansnn e ePIRE rPlrr o RPN MO8 dferfon Rl FBF N ca {6 as

TFT) here, a MORAttopngatst TFTn@pecitisallpa psadr TFTPR 9B6®0n 16T a4 SRaGiHECR! | Y
a planar TFT) is shown as an exanple, a bottomdgate TFT (typically i1'nverse

st agger ed gate BFE dtypecallysdversn stdpgerahBBT) maytalsmbguesh substrate is

used, which is ri%dﬁlis(? fem%%rdii#lgﬁ, a glass substrate is used, which is made of barium

15 borosilicate 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 SiH,, NH;, and N,O as material gas
(the composition 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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15 borosilicate glass or alum noborosilicate glass, a quartz substrate, a
silicon substrate, a netal substrate, or stainless substrate form ng an
insulating filmon the surface may be used as a substrate. A p)u@f"?““
substrate having heat resistance enduring a treatnent tenperat l0 @hi S
enbodi mrent al so may be used, and further a flexible substrate nay be used.
20 Next, a silicon oxynitride filmis formed as a |ower |ayer of a base

i nsulating,filmon.a heat-resi stanx%iﬁllass substrate with a thickness of 0.7

mm by pl alH& form, 3 Japunafeyr e Withatioexpasing Biodampde dodtheains a

The i 11 cosemicohlfcidP TP hal Bk W8 drorpons s085hed fReftt dn Amsvilivds wbices’ 200
O de 11 m o o et oh TR Lt b Y D 7 e lre RS0 R e o
L Pe basel i nout o Loa 1 1 by o e o S et
and N20 %sﬂﬁfﬁba $‘Egﬂb@§eﬁe€¥m52édﬁé’&9mmbm trhéﬁlin@.rerPSi = 32% 0 = 59% Ng: 7%

H=2%. The sili,con oxyniitride.30 fil.m has, a_.thickpess of 100 nm
(prefe/?abl y 50 tH B8 ulmgifﬁv dfa s ¢mbodigignt bas 2 @Ngilﬁyezogtmtay@r to

(preferabl 20% iy "Anee _ gradkysoskursy
{1 m havi e iy ohate o Panere: (fy Bh e ok oF ol il SRR SIS

ror‘phous

formed on irseldtmgi fibkie tyindy aomeaifve sllican! eTher Alatdreil Obf AR0GeMSddiucirH
as material_gas. The seniconductor tilm (an anorphous silicon filmis used

5 here) i sfibn ipmot bireitest b if 19 Preforabdo tonfigrm thd kemicoadactoA filas Bommsilicahi ng
filmi hi s em)odi nment has two- |l ayer structure. However, the base

i nsul atT*hg®F f SHGPREBRARIER fgloy &1-or (o7 B.00RA 10 t0482)) dayes &newvn method
insulatin ' ' L. si | hcom, The, nat erd of the

sem condug{SgylruhE?iflg"ri)f‘Ha&s:?(]r%'?lg1 %llgﬂr%gt e bﬂ{ h}e?ﬁ'lf?' pﬁ)é?séﬁl%g@ta@pﬁﬁ?tﬁ Egfgl may
sem conducb@ronti thal brsudssds! wafh ioh Jragpd y ' L X
(X = 0.0001 to(l)1 0.02)) by aS knomwm“iyﬁ%lgﬁgg%ﬁt??tegﬁlg, Eg@/%gthgl agﬁr;'gxt%ﬁ or
the |ike).imenkdmg TvD apptheasemiconddctonyfilnbenpn et fodinedlr BC QxTeSsivaliR" they

waf er or one thﬁtrﬁgrocesses In batch. The base insulating filmand the
sem conductBPC FRAMPHEY Av01d sontaet wHhdhe aisssion in the

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,Hs) 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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sanme chanber to avoid contact with the air. 15 The surface of the

sem conduct or film having an anorphous structure is washed and then a very
thin oxide film about 2 nmin thickness, is forned on the surface using
ozone water. Next, the sem conductor filmis doped with a ninu?gJUZ nt of
i mpurity el enment (boron or phosphorus) in order to control the threshold

of the TFTs. Here, the anorphous silicon filmis .doped with boron by ion

dopi ng 20 | ' i bor ane (B2 j S, excit by plLasma _w t hout nass
separ at i oni.ulpdl'\tﬁ(é]é ?%Sﬁﬂbt E‘gﬁdﬁ' |‘p2é 44n99l5’i§e gg‘firf’ﬂi ﬁ@lﬁw é’y’é‘eﬁ@ﬂﬁgi DRIXAGt age
to 15 kV, f [ nedehy  di | di Re. 1o 1% wi t.h
hydr ogen t%gg%msece)gmf)ﬂaaﬁl Ry gtsgll%ttaghg@ §&}1ﬂ%ﬂagiégﬁg}lcﬁggﬂe§t fora&rﬁo(%@l
acetal e sohftéi heacoadiaioht Tor Whpameehafibf el sbu°CTbehin héun 25 ARRlueRluRY 2
spinner. Instead of application, nickel nmay be sprayed onto the entire
surface bysapicondu¢tay filmhie @estallizad detobyflidatriestnsamjusotgean elechéaturnace,
treat rner15[S to Ca{f/i}al | i Zzﬁ'it nd aqbtain a sem conductor filmhaving a
crystal stHuBaY be erestalized (Do damp jagnealing apparatus mapeblscofi achevingce
or by irragdiat, 1 Nt .Jight. Wien heat 30 treatnent in an electric
Sy B0 kARt

furnace is oye ature is set to 500 to 650C 28 2 Q JUL 2006
and the treat menifledsdns okRle filhOo4h00 Brce ¥ fre &1RLL! ﬁﬂ}tq lﬁ%di%@a\é#l\?ala
stallization (at

crystal structure is obtained by heat treatnment for cry

550C for 4sthoine) is aktmvelleby dilertimBnbritoscideby dhegHREL a0BodRiudROG Hver an
hour). Although the sem conductor filmis crystalli zed here by heat
treat ment $Richtatnlaseeandithefsgeomd ¢o fourth hraypobic of ke £ihdapental weavieamms

Aiter ol oERRENE Ty GRBGL” blaifcavatls RE STd6 bHnt fre A ey daleys an
Sol | 0- ot ot EpIERRNEEIRERAACE R, DSkt BRY fosPf LRRE iy R RAbMBNRTmIEVE

are 10 enptheysid ornnoarlexysen abhadphes,ysd akdeofilhak dor@edi dh M Suth@Nas a
crystallizing an_anorphous sem conductor film Since the |aser |ight

i rradi ati ofésiE. cdivgisedlgdthienseconé hairmonic {532ammpry geind nrmephe(385 mn) okiade
firimis fOWV%ﬂ tlzpseers 1rnf1 aﬁgel?tgl %vave: 1064 nm} is employed. When using a
15 continuous wave laser, laser light emitted from a 10 W power continuous wave
YVO, laser is converted into harmonic by a non-linear optical element.
Alternatively, the harmonic is obtained by putting a YVO, crystal and a non-linear
optical clement 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 cmy/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 irradiated 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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result. Typically, the second harmonic (532 nm or third harnonic (355 nm
of a Nd: YVOH |aser (fundanental wave: 1064 nm is enployed. Wen using a
15 continuous wave | aser, laser light emtted froma 10 W power {Pt' gJous
wave YVO4 |aser is converted into harnmonic by a non-I|inear opt%grigL
element. Alternatively, the harnonic is obtained by putting a YVO4 crystal
and a non-linear optical eI errent in a resonator. The harnonic is

U aco by SHEGHE BRSPS BAvince eRiatiBee e atber U8 ecrais s dmadeicdc: .
The ener gy tHioas e FRWHI qu rr%%r ﬁ%fnﬁgfo@%g'vﬁt@% tSO% tgjqqg)ocrﬁfs)[g MV / e

(preferably 0.1 to 10 I'rradiation %t conduct or

filmis noved reAdfick e toystdltizitesets boshictad Hé’in%aﬁl@kﬂf asl® th@aPORh&GHTRat &
course, although a TFT can be formed by using the silicon filmhaving a

crystalli zpﬁgn@m waystakizaton rod slheos,eﬁmnsbdoadrﬂmmmfoftthe CMNinuOUS biBa WA €
t her eqn, is preferable that the silicon

ywos 2 d
film ha\% S%%'t SEI!t ‘é{l?ﬁahgt%ff Hisgeen ﬂi%ltgélermth@medébwepf gifterithe silicadifilme s
th th fil di ated t
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formed by using the si [icon film having acry |nes Fuct UT € "betor et he

| aser | i ghob@nadsby rthadieabed tareroaiss, oft th@bﬂohtlht{ou§ valveD YV G0 Pase FBh 5 hevhen
TFT is forped by 29 20 JUL 2006 using the silicon filmhaving a crystalline
structure Hradigtedne laser light is irradiated thereon, the nobility is
extre i npro ,ﬁg ih about1 500 to GOOF&(ET%/ After the crystallization
.i's con uct ed usi ng® MPEelVaXE 135GFemay by diedhdor paa syhstitieest &h%/@%lll"il%&tl on

of s1 11 cOnyalbaa8c ORg HaIcHRO iyfnel DECIFROULOUOHE NP |seSwEY s WA il 5

irradi ated thereon thoug not |mte ereo

formed havprderableathiat feofrsqedncydis ueetaBgl) e ahgahe ﬂds%@ﬁ@ﬁmy {sSsch§FdiR flfmd
for dehydr oqenatl on, ,and the silicon film hayi ng a crystalline structure

may be obiCailABA my/crre(typicoHy 2AO ton8@E m¥/ctiie cHatd, nhe Uksew i ght'\iidy Ibeser

may be irradiate pul se wave | aser may be used for as a substitute
of the con?Y‘?{mgg S\Qégeg-gqtz’s In the case that the excinmer |aser of the

pul se vave is usgfhgdifioh $o 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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preferable that the frequency is set to 300 Hz, and the | aser density is
set from100 to 1000 m)/cnR (typically 200 to 800 mli/cnR). Here, the |aser
light may be overlapped 50 to 98 % 15 In addition to the oxzﬁ-%[imm
formed by laser light irradiation, the surface is treated w ozone water
for 120 seconds to formas a barrier layer an oxide film having a
thickness of 1 to 5 nmin total. The barrier layer here is forned using

ozone vvater.bl.{t %t né‘&é;be f or ned tgg oxi.di zi ng t he, surfﬁge of. th .

seni conducPYS [PTEHET Lo g e Hhe nigkel CPRFtatiog ignihg sepgoRsiustor film

I rradiati I: t e f | di 7] e rface
of the se%ﬁgclj %&r@%‘tﬁ??ﬁ%&%g‘l %ﬁgﬁ’& %ﬁ/&gﬁ éfg P Eﬁag?gﬁa%hggééﬂg%{}%eﬁyﬁpasma
t r eat ment ,ele¢triefutigiceg pl asma CVD, sputtering or evaporation to form an
about 1 to 10 nmthick oxide film The oxide filmforned by the |aser
light irradiati ddsimgythbbarrésroaper edmetchide stoppei, ¢he petyaing site, franody. tha5
Next, an anorphous sjlicop filmcontaining argon is fornmed on the barrier

| ayer by pIEALIPROBY! Pogpﬂlmemmw@g sUE0B, as sglesdiveby iragosede. Thea, the

t hi ckness . ] hous ;silicon. filmis to 400 nm. here 150 nm The
amor phous tgrf 19%%‘:}/3?];? %%e'%éveflgfﬁ@cﬁ’vf’ﬂ béfng];‘r‘tﬁgﬁp%}?&%aer IWeﬁHe’i‘ Loy moye
formati on RGRSSYr : t ' | : L GO r 30
Thereafter, heat r? gfggtlg&evﬁ%fﬁgﬁ%%% %cﬁ{qeﬁﬁgﬁéﬂéng%gi%gﬁ?fdi#%a%he& aeg‘%&be for

3 30 2 0 iddesizifl6 torevubes teobargiet 1yeir tigattio an ogiefilhafidi gkedrigoncent rat i on
in the sem conductor film having a crystal structure. Lanp annealing
appar atus nay bdVgxled thinsexide fdm isrformkd omrthe sitfapaof theushtaipedrsélicar filmr

I r an et.ching stopper, the gettering site, nanely, the . 5 anorphous

st T eondt [AHBMER A R abs Guriurs (A5 STt o5 anpastiCondim) REDE SHPRPor

layer is sgheeti e'ré’si§teﬁﬁ‘éﬁdisb¥heq{ g fe{n‘do'iﬁec sﬁgdogl: FnC K ler drRR9R gﬁ jove
toward a reglion having- high oxygen concentration duriing géttering, g

t her ef or e jslandHskedesmicthldectod 1bosBYEgabfied N 6inCond A6ihek N havidd L
filmafter gettering. Next, a thin oxide filmis forned on the surface of

t he obt ai rd@pss.| i Ser flid samicondueetonlayenyare formed,ahe stsistahaskeis(relwoedef er r ed
to as a polysil ifl?eno;(fdleni)ﬂnllJ ?sl %%gée%gy an etchant containing fluoric acid, and at the
15 same time, the surface of the silicon film is washed. Then, an insulating film
mainly 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 thercon. The conductive films are paiterned 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 silicoﬁ films, doped with phosphorus or other impurity

30 elements or may be Ag-Pd-Cu alloy films.” The present invention is not limited to
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water. A resist mask is then formed and the silicon filmis etched to form
I sland-1i ke sem conductor |ayers separated from one another and having
desired shapes. After the sem conductor |ayers are formed, th?qﬂﬁi@@ﬁ mask
is renoved. The oxide filmis renoved by an etchant contai ning“f1 '

acid, and at the 15 sane tinme, the surface of the silicon filmis washed.
Then, an insulating film mainly containing siliconis fornmed to serve as a

gate insul gt {VP(%I%)L%%%@{}?II@Qaéo%dP?L,tg\?é'lstlél‘ltning (Qi)rl g]xgﬁf)ggiﬁf tﬁf%—%? nl_q;tglcﬁ%e
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Ta, W Ti, aMminuf-titadiemCullo (AT PYHnL arkOfRROHU GG B i de TARE %M’h@%ﬁrﬂe
above el enents. The first conductive filmand the second conductive film

may be sentewhitivediln maywbe replpiashby y fpmhiom yitmal | Ahenaiivelypa siiglsdayeoped
wi t h phosphor us or cit her inmpurity 30 elenments or may be Ag-Pd-Cu all oy
films. " Th8°‘b¢]‘l§§’(¥ﬁtfl rhesticdsels not limted to 31 20 JUL 2006 a two-i ayer

| struct conductg ' exanmpke.. a.three-l.ayer, structure . consjsting
ot a 500 thi el ChsEvel GoTEBEP bfisei®) iR AaHetien foPiarpgyL he
(A-Si) fifFimt aneluBiventildi td j b densitd | [ i er
may be errpll gyed. V_\hgn-tlhe ?ﬁ‘meég??%gﬁﬂg{u%{égﬁf#lgﬂi@r%ﬁ%@%,tﬁa&%@{ gﬁqof
the first Scaoddichingérezthentyny Byeusieg & adciiyg aud gshieningi di€hiae contfions

alum numsilicon alloy (Al-Si) filmof the second conductive Tilm my be
repl aced b{thgrpmannisfilestornaampaliedyto(aroiftd eletirayle,ahd anheurti afaeletnic
e DN bl B RO S TRY B SRR SE eb Tt
15 electrode, and the like), the films can be 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 O, as etching gas, and
setting the gas flow rate ratio thereof to 25/ 725/ 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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10 I CP (I nductively Coupled Plasma) etching is preferred for etching of the
first conductive filmand second conductive film (first etching treatnent
and second etching treatnent). By using |CP etching and adjusti.ng etching
conditions (the anmount of electric power applied to a coil ed elldciifode,
t he anount of electric power applied to a substrate side electrode, the
tenperature of the substrate side 15 electrode, and the like), the filns

b desj red,, The fi . hi 1 i
conduct ed DrafRel ERES T AR, “CUnAEF e Soonnd Fphiok' Giifory “Berrah mmisre
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a pressure of enpl oying CF4, Cl21 an as etching gas,

the gas fl|degmeat eThatfiret tohirgotorditidhy a8 Ahd SedoveCeihinEhereliishd bR tside 20
al so receives an RF power of 150 W (13.56 MHz) to apply a

(sanpl e sta}]ge .

subst ant i af eyt)llﬁé@@ilmgetr%mbi as voltage. The area (size) of the substrate
si de elsectrode | &i? cmx 12.5 emand the coiled electrode is a disc 25
cmin ditamet er ]%JPS% ol %Wﬁdg? tsfc‘éﬁi@t%‘d“&ﬁf"(ﬂw}ib vaHh the sepstomiagkdiept the w
filmis et u (PRI g - £ . i.n ondi- t i to,taper it . around the
edges. Th e? %gg't e@gtthlerhf ?trég{nféz Eg%%l?ﬁﬁ% dnggﬁﬁi Q%I%gf% @n%v@? Avetfcbing gas;
second et chdttige Gh@Giak If0AS fatd ROIY i i

et chi ng condi t%ons(glancl ude using &ﬁ%g&%%gd;?&gﬁtﬁﬁ%%%g Jﬁs]g{t}f??%gtghe
gas flow r dizypavwer afiféiedf td ocBiled cledtrode amh prassdregifvi PG t@%emﬁﬁte( plasia

MHz) power .of 500 :{ytg a coiled electrode at a pressure of Pa to
gener at e pfc%{s‘%ghmg opPRIFERRPdsor THisommbsHatesside femmpltnsaga) pdsa raceivsisde RF

npl 0 | 9 i RF we f 20 . W (13.56 .t |
—gﬁgst aﬁ]tolga]l)i y gg}g E0 J&E§“§§b§ﬁi@3§’t fRRS g%lsilbf)tlao' ﬁgh%lnf("&@"é‘.’e @Eﬁg@aq %@ﬁg&?‘bgng
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condi t i onswathdut henseingntheetesisi ngaskondllid Gowrtls @icihg Woaditidi® fichide 8L NG
treatment. 5 Next follows the second etching treatnent with the resist mask

kept in pfledlme Onis gtabingpag seding the @as flave ratd eatis iegeddio 200021 20as
AR e SR R N IR N L
Pressurgs Opredsife $0 19P3°fARnBla® Pasma for etching for about 20 seconds. The
substrate 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 arc formed.

Next, the resist mask is rémoved for the first doping treatment to dope with
the entire surface using the gate electrodes as masks. The first doping freatment
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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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 w thout renpving the resist mask. TheJ8loiieg h
etching conditions include using CF4, Cl2, and 02 as etching gas, setting
the gas flowrate ratio thereof to 20/ 20/ 20 (sccn), and giving an RF

(13.56 MHzy)f 0 ' cty0d a_ 15 pressure of Pa
to generate gfléa r%gp 8159%%\@{{1%1”%39 gt?dﬂag%ﬁgﬁgo 'I;léecﬁlr?ggs. 4 or%ge(fﬁiq PEﬁt‘éCts&'Ge
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as the | owdyeriapy theywhanngly fonmatinec segios optidke isemirendicters layes forpeng| diger

are forned t i mask is.remoyed for the firsy doping treatnent
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dopi ng condi ti on%h?rﬁgél%rﬁ FP:' e (goget.ﬁ?}sﬂ g%tt (E%ér%fﬁg ‘)%mllﬁzpaogtlgﬁs(?éc_ﬁ]f g%tﬁd
the accel eslattrode vofdragel by cridutiegmsBRctiocB5thbOQkAY. ddin@NrdMMEAT Ling.

el ements that inparts the n-type conductivity, phosphorus (P) or arseﬁl c
(As) is tyihecanskp fxemdhe Theist | rBie sqnondidoping gicatmser(tris enggdogsjoradepihgrored

in a self-aliggi]glg nner.. Masks fornmed fromresist are newy forned. At
this monen®? EPREBLD. ~ Heres don daping igaisse thee flow tiak wg gasTobtginesibyed,

t he ma : 3 i\ h el faqr il on regi pn of
. semi co?i1 uc@gﬁlqéefg&%& ?)I?enf ng3)t\ﬁgh %‘3&9{%3%% i %Q’%%etg()%ﬁ?%dgg c@f;e ﬂ%ééa}ﬁpxel
portion, and -a 106t hiooit/Eder GRF theTARIBEHKSn F08aEO1I8E {o00BKEVECIRE case
channel formation region of the sem conductor Tayer formng the p-channel
TFT of  t hécanasksrmade froin reaisd antlshpsecqesondubtive dyer lsarvaoal inadlts agdigst
masks are {hgrmad to overl ag the channel formation region of the ]
seni conducSr MYy slsiEng Jhehdmparis the girtypeo 6oRAUCtMLY endt sesopil xistpysityt i on

and the per.i ry..t f. AN Lopurity region.(ri region) that. overl aps
with a poﬁefggdr%]%o%{ret ?"S@f e ﬁﬁl—f?l _@%t%tngdgxpgﬂ of ¥ Soﬁrec%ﬁaﬁ tWHE the | oy v
the seagndiepRhithat iMPhAEMe HEYPY conductivity in a concentration range of 1 x 10" to

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 obiained by diluting

phosphine (PHz) with hydrogen to 5 % is set to 40 sccm, the dose is set to 2 x 10

atoms/cmz, 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 impurity 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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the masks fromthe resist. The second doping treatnent is enploys ion
doping or ion inplantation. Here, ion doping is used, the flowrate of gas
obtai ned by 10 diluting phosphine (PH3) with hydrogen to 5 %is set to 30
sccm the dose is set to 1.5 x 1014 atons/cnR, and the accel erat i gHl 200
voltage is set to 90 keV. In this case the masks nade fromresist and the
second conductive |l ayer serve as nmasks against the inpurity elenent that

inparts th . [ vity and seco i ppur,i t r.egi ons are_ forned.
The second??‘?r’%‘ﬁ?q%?)‘/ 4 Qg.g;ﬁ)ﬁéﬂ‘alﬁeco HEw e BRI Pt st on S e A
i nparts themBunti eé‘g%ggguc'vi L C teat] r : 016.t0 1
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region i s cehdustadtyt areasddedrio theoscdmicondidtd ir ferhigat ' oppHpased
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dopi ng or #ntousth dopiagitieatmewt. i npurity 20 el ements inparts n-type
conducti%i ty, ph&rsqghorus (IQ or afrseni Cc (As) are used typically. Here, ion
dopi ng i$ used, £PBGFHIAON Ol ARe oYY chgmenty (thathgmpekiss e ne-tymH3)
wi th hydro - O 0 he dose iss set to,2.x 1015 |

at ons/ cne, ggﬂddi c?hvgtya%csgf gr‘r?)gr} ?g{nf[go?(?;g@el@s aé%lpsft%ff}fé@ q%lg\y_o they f‘i"f‘ﬁjﬂé TBRUBLY he
masks madeediodn reké Soudh Griphsi i aY&l e

agai nst the %5 i mpur i tyuel ennltgrhllt tfﬁ%@ﬂ?ﬁ%ﬁ%?ﬁ%&éﬁ@t ¥%Ogg%%u%%ﬁ§5§endd

third i mpumithyphesphonss (B in fher prestioubhsteps bt drd dpped taith 8@ idNSurAye16QRRE
with the i urit% element that inparts the n-type conductivity in a
concent r at f15% FERYE Jhe1pstypo2eondictivity1dR1a eansesiratiGn HSr do B htmsanthe

concent {at | the. .third,i ity regionis. referred tog as a, n+
Tog on. oPAPIBMERRT-h ') SoilR the pivin forte iaw r ofist 2 seen having
formed, thehe3darke LohidbnBDO6n fraed i r | ndugledinge o+
fourth inpurity regions and tfﬁ%’é“ Fﬁﬁ@ i?%f)lfl}r ﬁﬁéﬂ?@gf %‘% éz;rlégldf%)r %%%“rﬁ Bhi ch
inpurity elegiemts inparts p-type conductivity are added to the
sem conductor layer formng the p-channel TFT by the fourth doping
treatment. 5 TheTbedd@nhimpuiibhregionshareifopmeiitiy thé ecginh dvieslnps nyitir the taper
p-type conig ctiv'tx i s seé fr%ml x.1020 Lr% 1.x 1021 atons/cnB to add to
t he fourthP r#{%lr Ioh} e sccond conductive layer, ¢ impurity elements imparts p-type
15 conductivity 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 mmpurity 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 cmbodiment, the interlayer insulating film is
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regions. The fourth inpurity regions being region (n-- region) are already
doped w th phosphorus (P) in the previous step but are doped with the
impurity elenment that inparts the p-type conductivity in a concentration
1.5to 3 tines the 10 phosphorus concentration to obtain the P- 2YIPRI 2
conductivity. Here, a region having the sane concentration range as gqqe
fourth inpurity regions is also called a p+ region. The fifth inpurity
regions arg forned in the region qverlaps w the taper  portion of the
second conf%‘&‘tefi telréf}]‘vle?go‘mggﬁqm jaciva léﬂfenk’@“ieﬁﬁhr‘ﬁ%“bgﬂtl%}ﬁ'@ tilm may be
conduct i vigy. 3%@&@1@%{@%@ the concentration range from1 x 1018 to 1
Fc : re, 3

x 1020 atons e reégion having the sane concentration range as

the fifth inpurThy figQiiRflalsr MsPatiff NELGhdR HdnP & S0IRR- nithHOUSM, tibe
above steps, an inpurity region having the n-type or p-type conductivity

i s forned fommedch T3en tendnecondiayelayefharemabfheedd vehdaayensmeab8oons t he
gate electrode of TFT. An insulating filmis forned to cover alnost the
entire Sur¥HtE faid: toshbhnyrs) to hydioigenateitbesemmondupler dayargonThisi sep fsi flom

havi ng 50 am in.ihick i d by . pl CVD nethod. .Of . th
h2y119. 50 Al GRS DB B B e oUR e
or lam nali @t elicA N AbdRgal HINE OPRY SLAlicBARLDE F8Rrs BR: HRNOBENAISE Y.

The next step is activation treafnent I mpurity €l enment s’ us 0 dope

the seni comtbypéaive aff tespreidifeeast theatnitérlayieh SN O Fism thai ¢ A RATIHR oxide
annealing (RTA) using a lanp light source, irradiation of a |aser, heat

treat ment filnngQiher bydeogenaton ancidweds namployable invhsdke phtshod hiyd8tgdnatiohe
exanpl e shown in this enhodjnment, the interlayer insulating filmis 352 0
S JUL 203@ f@ﬁs’r?ﬁdhyé}frt)%?n %‘”étegiol?ﬂlﬁfaé’é’@gri bed activation. However, the
“insulating film Eonct g I tivation. The first, interlayer
insulating filmm é%f ?eocr%ﬁgmgl rlg gﬁ lﬁ?l{lglﬁ%é%flﬂ %1 fogmefio?%%e. flf.%]temter?qy r
sem conducingiilatiay efismafons Ui %@% cl RisiRd@he! ARATENT 1h athid MnbQlinn ,5]91? for
or

1 to 12 hours) to hydrogenate the sem conductor |ayers. This step iIs
acrylic resin film is formed to have a thickness of 1.6 um by application method.
Formed next are contact holes reaching the conductive layers that serve as

15 the gate electrodes or gate wirings and contact holes reaching the impurity regions.
In this embodiment, etching treatment is conducied 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, a2 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 insuiating 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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term nating dangling bonds in the sem conductor |ayers using hydrogen
contained in the first interlayer insulating film The sem conductor

| ayers are hydrogenated irrespective of the presence of the intefDayergy
insulating filmthat is a silicon oxide film O her hydrogenation nethods
enpl oyabl e i ncl ude plasma hydrogenation 10 (using hydrogen excited by

pl asma). Next, a second interlayer insulating filmis formed on the first

e 2ot AN A 'y‘FQ'SI*'C??HﬁE%@P%” Ora%?%@&'w?s“' G W1 By ekl QiTPiECls m
by appl i cati@n haeindodn Fehamebl %ﬁﬁﬁl?él 'E'?JEF F&B{Ed‘%{ ttﬁgmillf%esr and

conductive | ayers that serve as gate el ec es or gate wr

cont act hoHesribedabone t he i npuri ty regl ons. In thi s enbodi nent, etching
treatnment is conducted several tinmes in succession. Also, inthis

enbodi ment, the Nexstthienthdrd dyterlayers ahadatiog fﬁllhmmsdmsﬁdlmg:ancemshlalmgg
st opper second i nterlayer insulati |Im and then the first

h t.h
interl ayfga ‘%é‘ﬂl‘ﬁgpﬂﬁe |C1“rﬁhiesseé?’é‘%é'éiter loperrisy dilm.e| Bt this ¢azhodiment,

fical | | | d
P nneori o sifieaiPhifife tial Wiin a3 RRAEL SLHR) on i Bemé by SEEKe For e ' The
el ectrodes and WNekfgs c@h@ac@tﬂo% nest RMCRA Higy Ebﬁﬂecﬁldnagiee%ﬁe %ata tﬁHs' m

(100 nmin thi ckness) an Al filmcontaining silicon (350 nmin t ness),

and anot he#thTihefdrhim l(e@ﬁbmnf ite tihiraktresspl THEEDS wmnel egicr DHE is S?Otiﬁ@@
W ring, 25 connection electrode, |ead-out electrode, power supply line, and
the Iike aPeXbhing pret rﬁé@ﬁté@,d%é%é@anedAWlélamuﬁCM&@mﬂod@exﬁappmg]ethcomct

at an ol GpGRlH FRERRAF g el Cernoimgt ﬁ'@%qi?"&gltakag’@%'tam B Rl
i nput / out PRindiRnM d@ﬁi'creﬁé’lr (?%ﬁlul?ﬁ‘v' (qu(t cﬂlldzlilllﬁ @V\z’r Lﬁ)s‘?%negwdﬁif%e (|N1

connecting to external -crréuits and ern

circuit habecuyse thdpixdi ¢levirbdé s \Mmdéhtoamﬂttﬁ)haﬁﬁ”l@h atfolleadlaR dighiiang t 36
2 0 JUL 2006 TFT are conbined conplenentarily and a pixel porti on Wi t

plurality emifingelemertach having an n-channel TFT or a p-channel TFT are

fornmed in the ne described above. Next, the third interl ayer
insulating film ﬁﬁﬁ{é IBPTEARS FSHiREOTS ALq FofnRgthyat both ends to cover the s 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 inorganic
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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S material is formed on the second interlayer insulating film In this
enbodi ment, the silicon nitride filmwth a thickness of 200 nmis formed
by sputtering. Next, a contact hole that reaches the connecti ongelegfpsode
that contacts wth the drain region of the current control TFT by
p-channel type TFT is formed. Next, the pixel electrode is formed with
connecting and overl apping the TFT 10 connection electrode. In this

(P o osemBEn Y B pdluf tosme BE " Ray ?éﬂﬁétséﬁé‘f’@ﬁ&%é?&%tsz ig%?i&ygﬁg‘
Next ¢ i nor ey | PACSRLR, el 8 R ofbym T, VbR SHERHals 1 ne

15 pixel ebwdt apsiticoh narigdeimay bewsad b6 th ¢18cERVEdrpd tﬁahg?&@ag 193(:1@ afel
el ectrode are made with the insulating filmcontaining silicon b

sput t er i ngelAIG kBargse imjortien laperst erKnoyn bresmiadEbf materidlatomds inergaaik
conposed. of ?r ni c terial s may be forned. Next, a supporting electrode
is for r?p@s F%EE&H}P&OY%m ators as shown 20 in Enbodi ment Mode 1.

Next, EL |ayer a : f organi.c light emtting. elenment are _

f ormed on t%e pi Xe O?éfgsf:%gglee%o?sa&ﬁin ﬂprggffrﬁuggl&gg aﬁ@e‘“@&%ﬁéﬁ% F?’Fﬁ?PS&m c

| nsul at or smekdl9 hhPinalP1di0 drork ¥ARAGH (19BicARS ) %@e@?%ﬁ&%ﬂ?&@ﬁﬂoﬁﬁq the
like may be used for formng the EL yer: 25 An ayer (a Tayer r

li ght em set Gmowyn@ ihdhe pexibdiy tabled ar ralloys cbﬁtah@iﬁFStﬁeée! gbtused] SAORE Wk a
l'ight emt ing; | ayer and a free conbination of electric charge _
transporti ﬁ@"q 1893?‘-?0% lemess theclighiaeméssion effidioncyl hgeomes Bigheex afphe, ina

! ' | I. al hi gh I | ar. i ght
AP, B, A 0B PGB T e
(1 m o ko 30l SheodiT RS BBLERLE Ly BAb AL DN e s

filmformedlbf, ecl iight aeshint fihg oot Rirdhg thahieHilhs thidiph !essex#agfdrﬁ’t!i@ﬁ of
excitation (phosphorescence) (a triplet conmpound). Inorganic I

such as sifltsvpuBaRn d@ elepiepé bedengingrtot Geowy écor Reinc tier gﬂimdiahgggtdiﬂg

layers andsubsequently forming a transparent conductive film (an alloy of an indium oxide

15 and a tin oxide (ITO), an alloy of an indium oxide and a zinc oxide (In;03-Zn0), an
zinc oxide (Zn0), 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 tenﬁinated with hydrogen (termination) and thus, it is
prefefable 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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el ectric charge injection layers. Known organic EL materials and inorganic
5 materials can be enployed. Also, it is assuned as being preferable that
as a material for the cathode, metals having a | ow work functiohf JUL 2006
(typically, nmetal elenents belonging to Goup 1 or Goup 2 in the periodic
table) or alloys containing these are used. As the work function becones

| ower, the light em ssion efficiency becones higher. Thus, in 10

particular, it is desirable.that a material with a |amnate structure is
used as th%rek'fg‘ﬁtt g‘PPbF“&HPgtﬂBmc ho ldeeV\ﬁ]i’F’ch WnghSYFh g BYISHEB Y| eX¥i§Nan
al I oy of et Coe a Nt . r m hin.film

t hr ough Cg%@g)gloﬁ%s{%gnd%ﬁbrg@% %ful%ﬁga(hﬁg“ grl'ymél %‘Ir#ekgqgé?%tﬁod‘in ngﬁf@ éa&’ub‘l flor 2
in the perinpdt/outpaibl termbnd pditibAeRUeB! tohreefed A4t thd FIRDILRA! tlfé??%‘cﬁ jtve
film (an alloy of an indiumoxide 15 and a tin oxide (ITO, an alloy of an
i ndi um oxi quired te provide the pt¢dtiv2ABZ By filmncontainmghydte géd, i, thaniket he

like). lél\(ixt, t he rot%ggq\geﬁ%ialgcoveri n t?e calth?%s ifri‘ﬁ%md. The "
protective fil 1 UBF GHOPp | 8t i hpraliy ne T oit.aimayh e
Embodi ment PISHRO (Gl Y5 BREberliOfn ot e EU L Fepritchihirapidt workon.
cont i ng Ry ar soay g RN i mplobed 2 paRiciL S SRUEILE LA Sgen may be
L or rreg c% ant |h nzﬂbﬂ, itﬁofg'td_nm Mg?ﬂ?yﬁittmgﬁlam@'{lﬂﬁl&@di?grhtQézilsﬁ ithé @Qﬂh_og}a,t thitede

y a met hod. e time of film formation, it is also possible to
t er mi nat e PENKeE@BPOURG layes, anddhe anodepsendlosey dry o sédlinghsubstgenot ar ned

o wni o (RBge R o THER Mo tracdiC RehCpmiingcrueanis ardonbly blohdriaena
e e DS L A Bt A5 s G E8
the or ganaTmoistpeundoypearwiichicdiged agefiotdtRindMNak PDlayad U fCoxiliBgod.l | M
cont ai ni ng_ hydrogen and the protective filmare used to %8 20 JUL 2006
prevent fri¥mierpefiragles thah tdegasnimgi the penformelds thyn cmnsalihg ain nbies tvateuar
? )ﬁg? ?ni n‘“’“afﬁ%%e&%‘#é? %e?grteeér{c (gs%gé %\pﬂlﬂhet she%liglé sluabgt?-gtedgrethzosegﬁhg acglil? nAIsL\Ic()),t ©
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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i nput/output term nal portion to be connected with the FPC |later, there is
not required to provide the protective film the film containing hydrogen,
and the like. 5 Also, various circuits conposed of a plurality h TFTs etc.
may be provided to |lead to the gate el ectrode of the TFT arrang JdUi 4l he
pi xel portion. Needless to say, there is not inposed a particular
limtation thereon. Next, the organic light emtting el enent including at

I t th , b [ d | , d i ncl d
by the Sedtohg o i1 oA efy HRRITRCARE odlac, il Grakeni 8 Firguar
itti id a1 51 tely.tq.

o event f o Et o R B ol o ety AT To Bt U FRELE wibidifar o,

oxygen whimdtessang esd dati€rdtop atd. @fayobe hiveinkd thawem, due to oxidation. It is
preferable that degassing is performed by annealing in the vacuum

i mredi at el y bef ofleroughitbe @abeveistdpss the swdulaniged dixdit reatittimy deviee £oahéctgd can.
Al so, 13 Wne{ﬂ lﬁhf‘ g:ealin suhstrate is bonded to the substrate, it is
oref er aBl eVIA4RE FRE 15 6pBMleiGHe i s performed in an at nosphere cont ai ni ng

hydrogen and in Sipé or. nitrogen nd space s d

seal i ng cont ai n?Elhgl%?b%%%%ﬁggﬁ%g%tn%@g?%E‘eg&h‘)éﬂ"alflﬂggIW Pn‘ér?ﬁﬁq%h‘?)"hlé}e@ﬁent
emts a |iMddeilstoWmbbdi@tbnt\Wibghsnakes it possible to diffuse hydrogen
fromthe space containing hydrogen to thereby term nate defects 20 in the
organi ¢ conpound | ayer with hydrogen. By termnating the defects in the
organic c ound | ayer wth hydrogen, the light emtting device can be

i ncr eased LEPQdiment] apility. Subsequently, an FPC (flexible printed

circuit) is bonded.t.0 each .electrode ip the input/output termnal portion
. by usi %g an ani s t}lgﬁi 8‘“@’8%}}8‘?‘? v TWenpactunng apparalps Swill & shewmyoeith ve

menber congfstsclo FrSify and conductive particles having a particle size of
several tens to several hundreds of tmwith its surface plated with An or

the like. The cdndlG.ilergfardnicelsgmbuty Y804 & BOMRGS LhH ABOhY 1 POREEIch &afte
el ectrode of the input/output termnal portion and the wiring forned on the

FPC. 30 Al%8alcs HdIsanb {108 @ deliyaryvituenben flA2s BB4z0107, 108,t BlS and 114, a
oo eoPor M Ap b chieBe e AR TR L, T, L1584 510"
15 film formation chamber; 103, a pretreatment chamber; 117a and 117b, a sealing
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 forl
20 forming a laminate structure shown in FIG. 4A is explained.

First, the substrate is set in the delivery chamber 101, on which the TET
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

40




pol ari zati on pl ate unnecessary. Further, another optical filmmy be
provided if necessary and an IC chip etc. may be nmounted thereon. Through
t he above steps, the nodul arized light emtting device connectm_ﬁ ﬁfﬂé\nh
the FPC is conpleted. Further, this enbodi nent can be freely c e ith
one of Enbodi nent Mdde | to Enbodi mrent Mode 5. [Enbodinent 2] 10 In this
enbodi nent, a manufacturing apparatus will be shownd wth ref ggence Lo FI G
11. In FIG_11, reference synbols 100a to 100k, and 100mto 100v each |
denote a GRE }“bfblimiﬁﬂ %Ed@l?/ma, YETYQRIIP, i ahder pumpy, Wohdhisigmctuggit is11,

' ’ ! 5 6110,
112, "ang A TRANE AR E AR oL e urahSRariar umbentneh® hakpdpe
117a and 1B7Bnd shSAAPIAG isTORBOIRER0! RaRE &ﬁ%@&fﬁ%@&@ﬂhé@gﬁgﬁm or

chanber; 116, a sealing'chanber; 118a, a ultravio I rradiati

and 120, aosedisusting sysiear t ilngrdeatpreveiictheiimabdedtion etheulfiuray énto the
previously having formed the TFT thereon is carried in the manufacturing
appar at @s 95slerof the ppparatus, apigr gas ta by indeoduced, faor ineptzasomeh rag rétrbgen nate
structure shown in F i

LG 4A i | ai ned., F t, .th bstrate is set_ in the
delivery cHanBes sised oFﬁ‘\R/ﬁﬁl’* éﬂsee)téﬁﬂﬁa’&%eda'ﬁéi‘; Ffé‘“‘i%ﬁe)% v S?{Rﬁrattlﬁére@maé)‘:dzoo

are formed; gt N posrt ed . & n r 1.0 hanber 102
connect eddttoo&?ﬂfleélggldﬁsglréf gﬂzin%{esr f'n%é@@r ngrl é‘; hger grﬁlgor@%fign{] chi e apparatus.
vacuum exhadish ithey iage @eediuchedolinglie it fsamsdeddr b Ofr ot RTRRY ﬁw paRfRE Gl n
an atnospheric pressure by introducing the inert gas in advance such t hat
the noi stotder dp inkpdece iintot He filmn Sororatani anpparhlmm;ﬁﬁb i3] igtgpybeﬁgeﬂlg}ﬂ%;az
| ow | eve]l as..possiple. Also, the transportation, chanber i s _connecte
to av umféﬁigfg Tﬁ% the, 0¥¥ 881 o8 gnesstis cpntasned ik theggashand athcadmgrritics

renspor ot BIBTRGEASFSH L, 3 TR YR R B R TR P!
punp, a crigngimrodiced t8ie RISTR: oMhkhippRiust ructure, it is
Also, in order to eliminate the moisture 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 pretreatment chamber 103 connected
to the transportation chamber 102 and 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 162 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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possi ble that the ultimate vacuum of the transportation chanber is set to
10-5 to 10-6 Pa and the inpurity is controlled so as not to diffuse
backward fromthe punp side or exhausting system In order to prevent the
introduction of the inpurity into the 5 inside of the apparatus, as a gas
to be introduced, an inert gas such as nitrogen or a rare gas i0sJ L2886
These gases introduced to the inside of the apparatus are required to be

hi ghl urifi.ed by a gas rifier prior to the introduction into the

apgar gt E;s mﬁﬁrqlﬁé’ﬂpgﬁl@(ﬁgﬂ?gfg@@g@h%Itﬂ??“’f‘?f_“i1§ th%é’é%‘ﬁﬁ?y to pr o;/i detthhe

as purifier in r c [ n._apparatu e
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in the gasfrendti fi@ispof@tion dh@fbes 202601 ROBIRS %ﬂpb&d%vtﬁe%gmg)gﬂ%ehrg%d”
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of the appﬁ?eat ugansposied tm theddilnt doemationatiamber MUGR Use o randjRitagidnes

cont ai n% i“r%c E@is S“E@t r%o%’g ép%ﬂ{eéqagl;(g eééa{gl[ e tolperzform z_at:g_neal [ ng]é;l(l)r
degassi e heuBk lagardor smittimgspradt lighttas t he
prgtreatrre Y%Eﬁ%er Og,econnect eld 1o hh tran ortalgi on chanber, 102 and
anneal i ng %@/ e per fofred t HEPREC Rl ¥ gﬁl it ’\ﬁh’iﬁ“{eﬂe EFVRRURUSE ShehE-hode
is require : ; r 0t .

q Tht Qubgrt 8a88dn th@?ilﬁygﬁ%i%@liﬁ)ﬁ dhmter q@%@g@ﬁ%ﬁbélg%gﬁeégedl&thgn q

pretreat ment chanber 103 connecte e transpor

cl eani ng rmaybshratemvedingechdrhiesrel 2(PEidht thasthal ssiefaee sabjlcd 1o il rinifion is
pol y(et hyl ene dj oxyt hi ophene)/ pol y(styrene sulfonate) aqueous sol ution

( PEDOT/ PSSfaced dpvatyvard. a Nt dhatnjtdstpreferatdy ¢o performevacentii exhastingam tie t he
.anode needed. |ln the nuf act uri ng, apparatus, of FIG 11, the film
formation gﬁgﬁg@atl%&ad’?n%%?%?%thﬁﬁgb%tf%j}%l’ﬁ eargisIBERS.| ayer rmade of a

‘pol ynmer is provi [gr i et { |.et thod, or a
spray 25 net hod ??dﬁéfgﬁgbﬁnf@gn?gﬁﬁfg Ilﬂgtr%gﬁh%l(ra%oqe?%%g{ghﬁ]&c@& ivgcglé'?l
under the ethausfihgts 6 x PO 2T @.665 Pa) bealesa p'ib'fefrﬁﬂ? 190iced €fa b9 db i of
formation is faced upward. The substrate is inverfed as appropriate,in the
substrate V#em,i Agaphanderisleongraed.dedt thet ween dthevipdmibny e | @ganic

chanber 105 and the transportation chanber 102. Al so, after the film
formation PEMBEYRG 3HEYapeiaed tthadvance hysesisiance dsating and agosentiered tawardt o

tzgggsr’ofst iesitiRate %@ntaosﬂlﬁ?erp(n% rsgg%vrﬁ? g o%p:%e S RS er Aélvazpoori]z%
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, afier being formed in the film formation chamber 106R, they 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 vﬁthout 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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noi sture is vaporized by perform ng heat treatnent in the vacuum Next, a
substrate 104c is transported to the transportati on chanber 104 fromthe
transportation chanber 102 w t hout being exposed to the atnosphere and
then, transported to the filmformation chanber 106R by a transE%ryation 5
mechani sm 104b to formon the cathode 200 the EL | ayer for emt¢ti

light as appropriate. Here, an exanple in which it is formed by

Toan n t er 202N PR G R SO s eyt e EDgaseroL hat
the surfacgssay ?i(ﬁﬁi:a‘?@' U dhiel dBsE OF H@E%Hi%”cdtﬁodg &cfﬁgmggmﬁlmflqn?tl\lﬂ ef g%tving't

Is preferable perform vacuum usting ont

chanmber befsrecttheds ipgormee ihShe il €6rrheseichamber maﬂw §ubdtfhté h§ théd M
formati on chanber 106R subjected to vacuum exhausting to x 10-3 Torr
(0.665 Pa) Ugpspasied tths dlabfyrmaion charmbers 108 tmtfodmgaetealrsparenamuductwe
evapor at of. evaporation, the organic

ted. At thet
conpoun Oglrhl@s \9(5:1% &qug’éﬁmF r?(’&ﬁ‘\?%lﬁg @'fgge thininagtahlayen (eathords) and the dranspareat ed

toward 15 t own d at this

The vapori ?gﬁdé%%a@?% %%@Bﬁ&gﬁgﬁé&geét ?fé"r%‘(’f ﬁ?)%?/aﬂbe ﬁﬁﬂr}g{fﬁ%‘i’%t"bﬂmbﬁ’f 0
the substrate dofreapahds then eREFOAL 0L WMHcl h K
(not shown). Note that, upon the 3\/;%’??% onmt?dilﬂ bﬂ?d%(%reﬁlpera ure (Ti)
is set to Sathode 2864 evapefaiabourcéand ahd KOG, fousiatign ahaRiRs 10orcoifapbngs t he
substrate. 20 Wien the three types of EL layers are fornmed in order to
attain a f {12 cPuslering; appaptusainending ay keastned target raads | of fao ttregus paent

Tormati 85 SRgAAE ARRALns AT 098 dar Wt er the desired EL | ayer 201
is formed on theNeathadQub&fait i @trﬁﬁﬁ%ﬁ) dztgggc'?ﬁ?l% ﬂ)?@ﬁﬁHﬁ%‘hﬁﬁﬁﬁr tlf% .ugiﬁlg a

transported to the transportation cha ranspor

chanber 104#ranspdrtationbaiechaispopkded tn tihe tﬁlnF;% Guttios chaRBeAY88! I/ which the
transported_ to the transportation chanber fromthe transportat i on

chanmber 10%l ma?%’bcwtm@ag hydraggnds fouratl withithe range oNextperahme solveticlatiee i s

transported_to-.the ormat i chanpber using a .30 transportation
nec haﬁl sm Bf%aéléfac?lﬂppﬁ {lafya?ﬁé:ﬁﬁ d@?léwn&haffba‘r‘s %@: the,8lm fepmalagn chamber

15 112 is provided with a plasma CVD apparatus and as a reaction gas used for the
film formation, a hydrogen gas and a hydrocarbon-based gas (e.g., CH,, CH,,
CsHg, 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 spuitering

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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2 0 JUL 2006 202 nmade of a transparent conductive film(ITO etc.) is forned
on the EL | ayer 201 as appropriate. In the case where the cathode is
formed, a thin netal |ayer serving as a cathode is formed in the film
formati on chamber 110, the substrate is then transported to theZ{0 Kb 2006
formati on chanber 109 to forma transparent conductive 5 film and a

| am nate consisting of the thin nmetal |ayer (cathode) and the transparent

conducti vegf ' prigtely formed. In this case, the filmformation
chanber 1 {S‘Hljé)g?f#gss%’gﬁ{&? ({Hoﬁlghsuétslté?)%r ation apparatus including My, Ag, or

Al used as the wakhoge ﬁﬁ)sﬁﬁtee}iﬁlﬂﬂgafdrﬂ{édsﬂfér ﬁghfj‘@fhiﬁ{hg dEfe!rernft Otflgpetobog

chanber 109 corresponds to a sputté&ring apparafus I ncl'dding at Téas

target nadandpoatedriarthpdransportifforc ohaibéi VEl Mg thelrabiratadsntdhaniRe des
Next, the suybstrate is transported to the filmformation chanber 112 using
a transpoMiBonbRcHE:pEpossh 1ol theetiriand: fisthar ars ponspatriedntoc Hentrensp@itionn

whi ch t fil ontai ning hydrogen is formed within a range of
tenperat%ﬁr‘éhel%ﬁ%ﬁﬁq%rﬁ?w egya&gﬂ?%a Qiﬁﬁlﬁﬂfﬂéell Ler can be resistant. In this
case, the filmf ' hanper, 2y ] rovided..w t.h l.asna D
appar at us and aspgﬁ%!a iﬂglg’ glta?tés3 Sﬁl&g%&t\é o}rlé‘fiﬂg Pofrh%a Hs; kﬁp\agﬁnﬁgl%f%agn
gas and a tiskac i hanpbasadodns stRitk chiffer E26Zsom e tﬁf&%;%d}ﬁat{ginka%a & .
used to thereby formthe DLC fil m containing hydrogen. e that, there is
not inposedld pHetd,duisaprdferableatd prepanerewaliag subsigataspravidednsith or sealing

generating a hydrogen radical is provided therefor. At the tine of the film
20 for mat i BB df Bepiceling | chagdst d18i ng hydrogen, the defects in the

or gani compoun isqtermnated with drogen turned inio I :
Subecquine ty' ¢ nins S¥Bind, Sub-FeR P e the et Rl igine ChenBeRaier
113 from t hgd tInaes ' nb 0 ] 1:00: .2 %P0 . jr to
form the prot egtai f\:/tgfﬂf ﬁ%@éﬁlagn ﬁ%ékfﬁ ﬁr%@%@:ﬂ?ﬂa‘?gﬁ%g&h?ﬁﬂﬁd@nmﬁﬁé

t he sputtemongju ihppaprafarables teemeltfoyrd anneahige b tRiRahes gRtthef vaduluing 0foor

silicon nitride is included in the filmformation chanber 113. An
at mospher eS¥ple ip jthe, seglingtyubstratealmading shambery 317a pintdr bgin  Whespther e

or 2 2 SRIGL LA AT RO RO SLION 58 R b Sl SO e o
; Pg\tM;cltIiyv gi?ﬁ% liffn@gtn (tjo t%ﬁéatﬁlﬁ%h%g% ! 5[9%?1%@3 "Bt deA8nE! GER b CRVEL R oWelito! (1G
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 thercon 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 uliraviolet irradiating chamber 118, where the

30 substrates are irradiated with a ultraviolet light to cure the sealing member. Note
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43 2 0 JUL 2006 hydrogen is fornmed on the substrate. Next, the substrate
having formed the light emtting elenent thereon is transported to the
transportation chanber 111 fromthe transportation chanber 108 w thout

bei ng exposed to the air and further, is transported to the trarkpdit 2§ on
5 chanber 114 fromthe transportati on chanber 111. Following this, the
substrate having forned the light emtting elenment thereon is transported
to the seab_i' ng. chamber 116 from the transportati on chanber 114. Here, it
i s preferaBl3 oS £5ame ea“égé‘t’lpifé e e igruses der the sealimgsmambey but

nb [ ' ..110...Th | i trate i t.in th
ealing subey rSFE ARrRG"RAL b ARed Mo AR IR HRIOR S8 dufa MRt e,

in order tadkdsivd.nate the inpurity such as noisture, it is preferable to
perform annealing in advance in the vacuum for exanple, in the sealing

substrate | oadi njubseapbetly, 1hasutrstralds?ire Wransgdieed Seahi A "BFRGJoriasion
formed on the sealing substrate, after the transportation chanber 15 108 is

set to ah Sh#BRHNEN © thealeliver chanebes d40iang azeltaktenaind. i s transported to the
di spenser chanber, 1(%}5 %‘gdnthe eal i ng substrate | oadi ng chanber, the
sealing menber 1% 43¢ AROVY, SmRgtfactyring pRpasalys shava 18 lihildHs tised,

l'ight em t{jy | i t iNg.substrate having fornmed
|t S Ui BETS ol S OB Tifve . e RERIRORARS) ER SR DS
Next, for tedassingld b eublsirigtcongiletehy hcloled lih aht seffelitdpage & THEAL tHcS
formed, annealing is perfornmed in the vacuumor in the inert gas

at mospher elightTiggnttinghelegingl high swbstinkility hemi by fannfadtirbé. sdRté nGagerteer

t her eon ng t he substrate ha\éi ng fornmed the Ii@glgt emtting el enent thereon
are bonHtd"EBSRALAHOY: thambern 194 and Lldtake repeatedlys: vacuued state Bndyadstatgeat or

‘inert gas. t. hi.s;, case, 25 exanple i s shown jn whi t he
seal i ng men ers%}lén? oPrr%%“Igh V?%g%%éh?ﬁéargsgggtpﬁg?ef,:ha%lgﬁrs mﬁlapra\égeibs are

i nvention akvai@tkepevidvigharly limted to this and the sealing member may
be formed on the substrate having formed the light emtting el ement

thereon. Next, aNp#i thagfa Slhdformatam bpdedds of agdahinetsyetenaten b sRfleydEd
fromthe transplgrtati on _chanmber 114 to the ultraviolet irradi ating chanmber
118, where the Further, FIG. 12 shows a manufacturing apparatus partially different from

15 that of FIG. 11.

FIG. 11 shows an cxample 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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30 substrates are irradiated with a ultraviolet light to cure the sealing
menber. Note 44 2 0 JUL 2006 that, in this exanple, ultraviolet curable
resin is used for the sealing nenber, but any sealing nenber &ﬁ@ @ﬁ@ﬂ?ed
wWith no particular Iimtation as long as it is an adhesive. S é ly,
the substrates are transported fromthe transportation 5 chanber 114 to
the delivery chanber 119 and are taken out. As described above, the

manuf act ur | t us_sho in FLG 11 is used,  .which nmakes it possible
to prevent E@%@%ﬁ%ﬁegﬁﬂﬁq?% bé'l‘@??éﬁ?@%%ﬁfe?’i?@“@%ﬁ&%@“-to the outside
air until it is l.et.e C d,d e Iy he |1ight
emtting device Frﬁ?lgr?vllﬁ% 1r%%aﬁ ?’gbé i '? yaét:g‘r%&@eel%%lﬁgc%ﬂraé%fa ni%o?ﬁd‘f’%a(fa,m?rﬁ 10
t ranspor t atligital adaardres;shdQP manchtdd 4likslls s r(@pealee ai Mgt 3a®i a
state at atnospheric pressure, wher elgls?? h(g Pgangé%rtgas i on%charrberg&?%ila
and 108 ar 8ystenfiagar ftefsosy petsonal Nomputenst podalile | infdratationi ermdpgar(atabsleof

an in-line (g%fs)tem caﬁ e enployed. , Further, FIG 12 shows a manufacturing
appar at us  FAPPRLRE$ e iH}TOé‘Féﬁ‘f clechppic boeksgtc greie dixamplesiofithase arhshewan

exanpl e i n; wWhi ' ormati on chanber for formng the filmusing the
spin coati}lﬁé\mrr(g'%o%?dlﬁ%dg‘”}%t met hod, or spray method is singly forned,

whereas in an exgm!Qfis h%rmwfcéﬁ{piﬁéﬂ"glr@ap%ﬁgﬁ?%& a_fafh b%%gi%(}gdlﬁg

f
filmformation chanbers for formng the filmusin e splan coa

20 ink j et imegehimghnt sectopr2002yatdiqdapsectfon 2008; ahdna leybowid200her. t hree
types of EL layers are formed for achieving a full color display by the
spi n coating net&u, 13Ehis a pideoraammra, whichsomagrisest & ehin dfader 2100 "o display

formatign in.ihe fid.mjiormati 121a,. t hey, f d
‘seauent (o PPN RLAGEETROR e AR 0% EpBionanTes 2Dt adbriiory 210525

‘Not e that, s4dkg iQIPOHARNE [QF% y with one of Enbodiment Mbde 1 to
Enbodi nent Mode SH%ﬁd Enbo%%érréehnt id? r(T:bodi ment 31 The EL nodul es (active

matri x EL nodul EIGhakXT Ve Fmoikutbenpa®? Which comprises: a main body 2201; a

camera section 2202; an image recciving section 2203; operation switches 2204

od,

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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30 conpleted by inplenenting the present invention. Nanely, all of the
el ectronic 45 20 JUL 2006 equi pnents are conpl eted by inplenenting the
present invention. Follow ng can be given as such el ectronic e(iui_ prent s:
vi deo caneras; digital caneras; head mounted displays (goggl eZtlysl 2006
di spl ays); car navigation systens; car stereos; personal conputers;
portable information termnals (nobile 5 conputers, cell phones or

| ect [ tg. tc. Ex | h .in _Fl 13 and
et o eyBRDR i) C Bt O Liroe e st [ G 1o e
an image LRRhesSTRIS zggio%s)%éenﬁa\agﬁggﬁcy section 2003; and a keyboard 2004

etc. FIG 13Bi1s a vi canera Ich conprises: a main body 2101; a

di splay 10 sectHlg) BAOIs aadipiagewhitiitomPeikéPh 8 boRes #1080 saphd
2104; a battery 2105 and an |pmage recei v?nlg section 2106 etc. élg) lclig%sl S

a nobi | e c&aheNst10Zn and achsplay sedtiona3 Hid etcbody 2201; a camera section
2202; anssi mage r.ecej vi ng ﬁecti (fn 2203; operation sw tches 2204 and a

di spl ay Sect i on DAty the slisplay shapniiy FHGydggl has gimall dindpmadinpmisized or
conpri ses: Taj 2 .a_ display tian 2302; .and an _arm secti on
2303 etc. ]ﬁ%&tﬁ%g 33%9@“ i hg' Qéﬁ? &Brﬂg‘cﬁ%‘iﬂi ﬁifﬂwm}ﬁ EROYIIEr am
i's recordag ¢iggi Raf Walh SEALLLEY ; | | b6 Mrinti
conprises: a rrlalﬁrzll? [g)gdy 2401, %&%?é}%)?sag&sfgrg;b%ﬁ{ g{fg%pg%ms%e@a}kg?hg@éﬁtg
2403; a rebpudingn sdirate R&h2d4@4nctendnapadat i on switches 2405 etc. This
appar at us uses DVDéDi gital Versatile Disc), CD, etc. for the recording
medi um and can ferdcserbedisatoveaphe eapplidable rhngen efp phe girasdnoninvgaties &nd
use for.{nternet. FIG 13F is a digital canmera which conprises: a main body
. 2501; alddi )f)ﬁr%{?elysg{g?’oﬂn‘g%imé{e@&% Gfin %ra%‘\ég;t%ﬁgcgﬁn% cqpinraeis of504:
and an i magg; kNG ti own.:Ln the figqure) etc. FlG, 14A
is a portabl é&fsgl%g%dﬁbneN% iﬁﬁcgl%‘preiﬁé;tgégrﬁg Hn%lfr:] 8gyt%%ﬂ€%¢%ﬁ&t c%ano&eput

section 298c¢hievcd/by atilizitibin® e6ibdiht#08f constitstd RYinSEaboaMmER O odes 1 to
operation sw tches 2905; an antenna 2906; and an image input section (CCD,
5, Embodiment 1or 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 opening 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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i mage sensor, etc.) 2907 etc. 30 FIG 14B is a portable book (electronic

- book) which conprises: a nmain 46 2 0 JUL 2006 body 3001; display sections
3002 and 3003; a recordi ng nedi um 3004; operation sw tches 3005 and an
antenna 3006 etc. FIG 14C is a display which conprises: a main nggvfﬁgi;
a supporting section 3102; and a display section 3103 etc. 5 In addi ,
the display shown in FIG 14C has snmall and nedi umsized or | arge-sized
screen, fOWHBHHCEAMERESf 5 to 20 inches. Further, to manufacture the
di splay part with such sizes, it is preferable to mass-produce by gang
printing by using a substrate with one neter on a side. As described

above, the applicgabl.e range of t.he present invention is 10 extrenely.
| arge, and the ilhéeblﬁgel?toeﬁn@[é?‘g 88"%65%@%-@ ectroni ¢ equi pnents of

vari ous areas. - CaltNat; i ' : [ odj n be
achi eved by uti Ihllci)tznl%an1 ainl?ﬁ?l%r\‘r{ﬁgﬁ%hhgghg? %ﬁ%@fﬁﬁ{lp%%ﬁlﬁ@%gﬁﬁ ﬁrelﬁl? ij}%des
1to 55 Endosti eintroler cRetriGlRceondedigdt & thahpi FEaNttrAdNQBE ! 8R. ofddfic
defect in the organic conpound |ayer can be term nated w th hydrogen,
wher eby t ﬁ@lnlppgﬂg laveirdormed guhe éirgtanleddeodd, nud easeand electrede ébinadal b1 the

Al so, according to the present invention, it is possible to dispense with
the circOfSMosPRPPYLY ?‘Hﬁr;fi | mextremely expensive, whereby the

manuf act uri ng cQ$iivedRircald- Ay reduced. Al so, according to the present
invention, it is possi H:e to realize high definition, high opening ratio,
and -hi gh reliabultédyinhhpédtionf | at panel display capable of full color

di splay using light em ssion colors of red, green, and blue. 47 2 0 JUL
2006 T 1S CLA |28: entd pertioingdfi therfinst elegtrdde iceovaregniith aginsulgtoxel

_portion hgui aplurality of light emtting el enents, each includin
P fhird' Lcttlode qompl){smg a c%nductlve matgrial 1s formed on the insulator, the

organic compound layer is formed on the insulator and the first electrode, and the
second 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 1s 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 baving 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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5 a first electrode electrically connected to a thin filmtransistor, an
organi ¢ conpound |layer fornmed on the first electrode, and a second

el ectrode forned on the organic conpound |ayer; a driver circuit; and a
termnal portion, 10 wherein an end portion of the first electr@dejiisygg
covered with an insulator, a third electrode conprising a conductive
material is forned on the insulator, the organic conpound |ayer is forned
on the insulatoat@@ﬁnhhpoﬁkﬁ§t el ectrode, and the second electrode is
formed on the organic conpound layer and in contact with the third

el ectrode, and $Siewtivrani end podiidn of thhdiret elevfrodands covaed svitlg an iasutetor,

mat eri al gi%the third electrode or the second_electrode is connected with

a wiring SFEEC fGosmannd gxvsr dal formed gpmehe dimshwslactxode and @ patt ¢foths on

and the pi rkiLon.. .2 lLLight.emtti vi ce accordin claim1,
wher ei n tma%%m?gcfh%l%E?Irl%c?@ec{ﬁ‘gpehgs%“beé{] ggr © Hape ?ﬂéﬂf’?@?ﬂ" ??36”1 Wg‘]{l Pof
the insyil giRd -eléetrdid li@Mor@RH! bhNY RBYHE LRAROHERM (Re Gl MyhichNer hir the
third el ectrode Ik'las 611 patrtern shaplg:%d?fferent > rom teﬁ%('? %’fe t elcwgu gl?or.
25 4. A | bybtlapgradtwithghe fivitedeatarder asd ng: a pi xel portion having a
plurality of light emtting elenents, each including a first electrode

el ectrical ly coMbeEsiBd portion whare p [wirtngaeyprising asarne gaateral avHsotml

| ayer forned, on the first electrode,. and a second el ect.rode forned on the
or yani o colsuifle dapis SEu SAGHE 17 PotlERithg ST6hS sxoBlg Fofbrn nal
portion, ¥y | : L ks LS apvered with an

i nsul at orwﬁ{‘ﬁ%m%?‘g‘é’ﬁ?rtgbg@&&éﬁgﬁﬁﬁ%z@g? é%ﬁl?graﬁggﬁ%hﬁgﬁgb?ﬁuﬁgt el ectrode and
a partlwf the insulator, the second electrode is formed on the organic

conpound |l ayer, and a 5 third electrode is fornmed on a region of the second
el ectrode whi ch3i 4 light emitting slopisg adicordingdo fany sineaifed aingié andrll 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 element 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 a portion where a wiring conprising a sane material as the third
el ectrode or the second electrode is connected with a wiring extended from
a termnal is formed between the term nal portion and the pixel portion.
10 5. Alight emtting device according to any one of clains 1261’]1%L42005
wherein the second electrode is a cathode or an anode of the Iight
emtting \%er@nﬁs}. 6. Alight emtting device according to any one of clains
1 and 4, WeHudelegyods coprises a)laminase davmen niede Jayaraust flapdde dvecned
fromthe gr nsisting of poly-Si doped with an inpurity el enent

i mparti ngg‘izfl1 ﬁ%ﬁg?ﬁl\%&?ry type, W Wsi., A, Ti, M, Cu, Ta, C, and M, a
filmminly containing an alloy material or a conpound nmaterial mainly
containing thereof, or a lamnate filmthereof. 20 7. Alight emtting

devi ce accordi ndit & Bgiyt aniting deVaen®cdrding ttanybee eif elaibRel hnd 8¢ whkgghr ode
is a cathode or an anode _of the light emitting element. 8 A light emtting
devi ce acdBf aganis sWalsrelibm comprirss siligea mitidherein  the insulator is a
barrier conprising an organic resin covered with an inorganic 25
insulating film 9. Alight emtting device according to any one of clains
1 and 4, wherei hgo l I Leo | J: f . A
i ght e 111 ng davr copanaRlahe el ReARORAAR LY DRE W ARG £ bhd Hedin g0
JUL 2006 tthe ligfir dméftingt dedizechnprd seiom filesri ooiresguiding @ Rath i 6 pigster or
a fluoride |ayer as an uppernost layer. 11. A light emtting device

accor di ng P8PRsGd ehtheokiglt| canitgng elgmend, wherein 5 the inorganic insulating
filmconprises silicon nitride. 12. Alight emtting device according to
any one of clainms 1 and 4, wherein the light emtting device has a col or
filter corresponding to each of pixels conposed of the Iight emtting

el enent. 50 -
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