LI GHT 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 light emtting device
having an organic light emtting el enment fornmed over a substrate having an
insul ating surface and a manufacturing nethod therefor. The present
invention also relates to a nodule in which an I1C etc. including a

controller 10 is no j t 0 i i emtting

el ement. Note that, %hé#fiﬁ!mﬁﬁﬁvgﬂlz ‘&ﬁ@ Bgﬁgﬁ%hogﬁe nmodul e whi ch
have the organic |ight em tl\ru%m BRI TisRId St vel y referred to as a
light emtting device. Further, the present invention relates to an
apparatus for manufacturing the light emtting device. Note that, in this
specification, the termsem conuc_t or device refers to the 15 devices in

general which can functi d2Aky QUNDNGFSEEDVENTSINc har act eri stics.  The

| i ght 1§ td.ng, deyi n el ecro-opti c device, a sem conductor circuit,
and an%mei'e%?&%ﬂfﬁleg[e&y?’& Ore all included in the category of the

sem conduct or i iR idnPld t : . echni of
form ng TFTs (t #1%? ?ﬁc%t tlr ans{dsnt %érl@?S gé\ asgt}grg{g? llé e(ggkgé‘}el_(%%élﬁ’ %Sﬂbcg‘?%z%u ng
greatly i 4 dighnleniadis deditd ACUR! aR Wfdric ilixht RediftiBPOlehfcdl B nE® oR6L Ve
matri x display devices is advancing. In particular, TFTs that use

pol ysi | i ceibstratenBavingwa mshlagingrsuefase tanidca friaabifhcadrirer methodd khdryfaral The

referred to as .nobilit than TFTs that, use conventional anorphous silicon
filmns, anB‘CF‘FerIBY%‘FéO%g‘)aH 1§ ogpmogufcoip W lq%saﬂp&ﬁ%mlu@@geﬂl epHEgltes in

f oryg | ' . by £ or ] i Yer. . Ci heuit d T
- Prat B Ao ol pRfel ol Y e P Bt SRl SRHERE "GRG e
have t hergicoifécapoan the Qulines hinddthd mdiRde Remith SHRRC R oli‘é‘ﬁfic WA Sfiting

advant ages can be obtained by using active matrix display devices In i ch
pi xel s ancletentere aillestively wferred tmbed light tiéttimgndevicdos tFatlecr, thectresst
reductions in.30 nuf acturing cost, mnjaturization of the display device,
i ncr easesVAIUPRFEates fp an apparasyssiy manuipctyugs she ligh emitingdesicer esear ch on

active matrix |ght that! iﬁtthﬁgsp%%}/ﬁc% iscm:J e Yerm sefitSnductor 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 is possible. Developments in performing control of pixels by forming driver
circuits made from TEFTs that use polysilicon films over a substrate on which the
pixels are formed have therefore been flourishing. It has been expected that
various advantages can be obtained by using active matrix display devices in which
pixels and driver circuits are mounted on the same substrate, such as reductions in

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

perform ng, eLactid hibHERGAt control using the switching TFTs (hereinafter
10 referred to as Ee]F c%rll?lg current control TFTs) are operated, thus naking

EL layers (strFotthyrspreakdsegnchl drgidtivenibirinHghByltEhe A8V ices 'uQﬁ‘l% O%ﬁic
exanple, a light emtting device disclosed in JP 10-189252 is Known.

Organi c | light caniting wigrecwirean sclfirkgldebmittingheleamints i (herciafttrt tefeédrie have
high visibility. klights, necessary for liquid crystal display devices
(LCDs), I’alﬁ’ea%ﬁtagﬁ? &&%W‘% degice gé%ibé’c?m&hmoé%aﬁil"ﬁg dhenkghtisemifihingh ar e

opL el 86RO Ml GESrbLCTEL AR, DEIPEISL LShe B

el ements gnétt@@NESAROIYDBRI ng focused upon as substitutes for CRTs and
LCDs. Note that EL el enments have a | ayer containing an organi c conpound in
20 whi ch | umi ned&deitcldng lebpserty (héreiradids refemredftoan shiadiing eldmeits) are
(Electro _Lum nescence). (hereipafter referred to as EL layer), an anode,
and a catfrgmed OﬂF@PE nigel mgitivemaliz Hehh emittiagudeviess, nad drbeselemanis from

i ngl et cexcifati £ . and |ight .em.ssi.on. wh
Fetur ni gt o PaBhRBR M8Ae clralRl ERHRAC Shingd Me, spilihiginy BPH thefeiatter
(phospitpr REERBERD dselbeicOs At ?co%ﬂmq]tlii‘*%%'a%’ perALd ﬂ&hsilﬁam SEP!1GydR 1o

apply both types of light em ssion to t emtting devices nuf act ur ed

by the néstuicihy spedking dpglaranitting beyers) emftdignt | Gor @ﬁhﬁ?@b,m‘ ligheemigiagnt
i nvention. EL elepents have a structure in which an EL [ayer s sandw ched
bet ween 9eYyss disstosed de dP J8et89252ds kmewmL | ayer nornmal |y has a | ani nate

Frrsetur e Ao il AARRERLIS RSl b BT R "
cranml e, Jisvaiag) i dim e esehi ool LSRR AL ey o
devel diiremtc seotpkqyiredifor sfgatikt kigltt. 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 L.CDs.
Note that EL clements have a layer containing an organic compound in
20 which luminescence develops by the addition of an clectric field (Electro
Luminescence) (hereinafter referred to as EL layer), an anode; and a cathode.
There is light emission when returning to a base state from a singlet excitation state
(fluorescence), and light emission when returning to a base state from a triplet
excitation state (phosphorescence) in the organic compound layer, and it is possible -
25 to apply both types of light emission to light emitting devices manufactured by the
manufacturing apparatus and film formation method of the present invention.
EL elements have a structure in which an EL layer is sandwiched between
a pair of electrodes, and the EL layer normally has a laminate structure. A “hole
transporting layer / light emitting layer / electron transporting layer” laminate

30 structure can be given as a typical example. This structure has extremely high
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Further, a structure in which: a hole injecting |layer, a hole transporting
| ayer, a light emtting |ayer, and an el ectron transporting | ayer are

|am nated in 5 order on an anode; or a hole injecting |ayer, a hole
transporting layer, a light emtting |ayer, an electron transporting |ayer,
and an electron injecting layer are lamnated in order on an anode may

al so be used. Fluorescent pignents and the |ike nay al so be doped into-the

i ght em tjt4 . . h r usi ng

L ow ol eculLF niftHfE Siriclicy i affiesdle it LRl o Bpd5eV RE APl "5,
usi ng hi ghegsmir€lt hddevEbgennBhpldyathss sthft@ueonventi onal active matrix type
light emtting device is conposed of a light emtting elenent in which an
el ectrode el ect ugtickya corwebuteid wihidh: T&Fhobm ittjbeting Uipgdry at kolestrimspoethg@s an
anode, thcin t he Oél?ani ¢ _conmpound | ayer was forned on the anode._ Light
gener at ed 1&YeTy Rell fgalﬁi“émgmﬁ%r?m an legteory Fanspasting rlgiet pee lamsinatskin t hat

is atran de to r. . However, ip thjs structure, th
pr bl ensnanass B BRYHEL B4 bl e 45, e Rl ushigutF Jaken et
aperture reaiikhd $ Myh @4k 968 j ol L, t he
pi xel unit. l20 %UWRY OF Ticl-tlﬁ1 frglr\ll%l;?lz?fclﬁlq%\ccér glhnzg{ ??ﬁﬁé‘%ﬁ?@%@%?ﬁ. on,
manuf act urlegiiaedim acdérven aatanode Imghulsoehs utddg Hevicseemayisngntdiend itght
emtting eil enment with a structure in which an electrode on the TFT side

I

el ect ri calllkf B@KAlse bg depachintqrthe dight rranitiing dayers | Eurthen mdljofshelaygrhode,
whi ch i d | d . d 2 t

ol ect r ode I bP Btsfed PRRRHE \vEiilediae FRidlnafiahntasnd alr i RETeess avay

upper 391 RRGBrAEH 55 RihShighGhuleitar AdighiiRhicraly . manufactured is an active

~matrix light emtting device having t ght emtting element with a

structure in whikhe amventiendlraatioe anatiixetype Tight emiingcddvicedld somiporedcifed to

the TFT on the substrate is forned as an anode, on which an organic

conpound |ligfit emdtiingcelemenbinewhicharselecirade plectnically esaineoied waite TR oméhd n

t he stated Brtdeir .%?erei after, ﬁls referred to as 3 upper surface em ssion

structure) Tt He "EBBYe Andhids SdﬂPeé‘s_ the QrEgBICEIHRe Yef feaselospiegdan o

DL o0 o o RO GROBENIL ! EHhRFaild ‘o' hE UighA onfohd 1P RETRRe fOHI B "
15 anode that is a transparent electrode to TFT.

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

and wirings in the pixel unit.

20 SUMMARY OF THE INVENTION

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

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

30 transparent electrode are formed in the stated order (hereinafter, also referred to as
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a filmthickness of the transparent electrode is reduced, the film
resistance further 5 increases. If the filmresistance of the transparent

el ectrode serving as an anode or a cathode is increased, there arises a
problemin that a potential distribution in the surface becones nonuniform
due to voltage drop, which involves variations in |umnance of the |ight
emtting elenent. Accordingly, an object of the present inventionis to

provi de ay 'gpﬁur?metér?ﬁg'oﬂ%\’ﬂu%ﬁu@?w ng a structure useful in 10 decreasing
the filmresSistance of the transparent electrode of the light enmtting

elenent and a nmdnuflectabbiegndmioned rdpeelivd Anduinds! MRsret riBELY JRoFRM
el ectronic device using the above light emtting devi ce as a di spl ay

portion. KCANERAIRg »highetdilheresiitirnst ofod truhspavertsdedtrodey e rlini particslat,avhen
increase reljabjlit inh the light emtting elenent and_the |ight emtting
device. 18 é&%’&ﬁﬂ&kﬂé%{] thﬁetfff%g@rw ‘?ﬁ%}#i%ﬁ?‘??%dnﬂ%glé@tﬁ?ﬁlsﬁglcﬁrféfthfv‘ght
emtting ; t : t n tive.filmis fornmed on
an insu atug(%rgﬁ%;g'r aﬁggﬁé‘? g\eg’ésrgglg&xiﬂglt@%ﬁ%ﬁ@%%?&g& v VHr Aath 3%0(%? %Gn
organi ¢ cangehitib Isaviefeaséd) theREaERPERHEMSHRRAES PoRGial QidiiibHise $h Shance
of the transparent el ectrode. Further, the present "invention is~

char act er seddcé hetomes andneadfoninr dag tbsvolRpef dropedvhichnimvioivesabanigtions in
conduct i Vi filmto achi gve connection with other wirings_ on a |ower |ayer

as wel | . Jrager Pl thealight pitting eement | Avepidinglydas objeetdof the present

i fication.: tE ' ' li.ght emitting .device, includipg:.
ool por iitien, RE08 b Y dftyemie Bk Ry BFeherrec BB HSPRE i ng:
.25 a fig SHc@eﬁ@th()ﬂl%; filfl RLBHRICE &pglwmﬂs%%éﬁ{e Fie%fﬁﬁé &mﬁehﬁgi% %ﬁiﬁieng

" electrode in confact therewith; and a sec ectrode forme

organi ¢ colmaunidnday exaniufactoring ahethbl ehemifohand futthereo griovidd &n chittronic
t er m nal Bor,ti on, 30 the device being characterized in that: 4 in the pixel
portion, ERYCHEISH abpve hight pinditing|deyigeotfea dispigqastiono a thin film

a third el ectrode nmade of .

e tor o SRRy bR bR hEORL b S PR B aer
I's formedipthed Iight emitting element and the light cmitting 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 circiiit; and
a terminal portion,

30 the device being characterized in that:
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insulator and the first electrode, and the second el ectrode is fornmed on
the organic S conpound |ayer and the third electrode in contact therew th;
and a portion where a wiring nade of a material identical to that of the
third electrode or that of the second electrode is connected with a wiring
extended froma termnal is forned between the termnal portion and the

pi xel portion. In the above-nentioned structure, the third el ectrode may
have a pattern ; ' i.cal €.l n, 1 hi s, case,
't Ts tormea usimyal AetpoR AR ndmobVBE 1L Lok Bhed b ol

Al ter nat i fibhnytrarsistbh@reaeecd®ithi an@duRtel @ thir elddd@®dehadk 6F §ebh@sgiviRyY
have a pattern shape different fromthat of the insulator. In this case,
after pamadenialng formed mauthet iosylaos therorguiéc cbmpoand daypds iseformedrdnathei s
formed to.formthe %%ébhizg electroge using a nmask different fromthat used
for pattelHior ARd s firsticdecirody apd the sepandfecisodm i fasmeston theprganic t he
presents i | ' ' .11 ght 1Lt ti. el,enrent forned over a
substré%ea%gB%gﬁgg???egH?@$ﬁﬁﬁ%§E¢%$%%Hl%ﬁﬁg%qﬁ%gﬁpﬁg3pdarranged bet ween

pi xel el ectrodeg fiion visert & Wihemade of B%Q{egﬁﬂi&erﬁwg})?&@ﬁat' filc: thtd

after the organic conmpound | ayer and a 20 transparent ectrode-are tornmed,
an el ect r oldetrnde er dfat @f st sydoati chéaiodens connetied initl y wising eke@dcafrdha
transparent el ect rodecio realize low fil mresistance of the transparent

el ect r ode'cTigRA 1§ figgmeq petween the amindmastion and jthe pixghppetiant el ectrode is

not fornmed in a ti servi.n s,a light, em.tfi region. Further, the
present inventi %ﬁ;?lFeS ag‘{)\éednbeﬂ?alpggﬁlegﬁ“fbﬁgi hmt ﬂ}a\f Sﬂ’l%ggggvﬁlﬂ’ AGVE< PaitsREd

- usi ng fhesimeCrRRdtE] i | Achi [ QN WL T

Hlor mad o P RRAUELL WPl T 8 RSBRA® A MRET LR il ot ol B
di scl osedidentithii to thatpefcihtiimafiaton, there is provided the light enitting
devi ce, incl udiﬁg: a pixel portion having a plurality of light emtting
el enents each ifidterativgly, ia ther shove-mentioned samctirgathe thisdnedenitbdeaymay

formed on,the first elgectr i n ntagt . 30 therewith; and.a secon
el ect rodeh#%e_r r?eBa%fﬁmtﬁ St 32&?8“%&0 : uﬁ@tl%fs‘g?e ISWR-ac “5‘1_1!%8?%% T 3
driver cipgtirhing?he indulh®rM Bfh R24¢ bPQ conductive material is formed to form the

15 third electrode using a mask different from that used for patterning the insulator.

Also, according to another structure of the present invention, in
manufacturing a light emitting element formed over a substrate, a conductive film
is formed on an insulator arranged between pixel electrodes prior to formation of
the organic compound layer, and after the organic compound layer and a

20 transparent electrode are formed, an electrode made of a material high in
conductivity is formed on the transparent electrode to realize low film resistance of
~the transparent electrode. Note that, the electrode formed on the transparent
electrode is not formed in a portion serving as a light emitting region. Further, the
present invention is also characterized in that a lead wiring is formed using the

25 conductive film to achieve connection with other wirings formed on a lower layer.

According to another structure of the invention disclosed in this
specification, there is provided the light emitting device, including:

a pixel portion having a plurality of light emitting elements each including:
a first electrode; an organic compound layer formed on the first electrode in contact

30 therewith; and a second electrode formed on the organic compound layer in contact
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t he device being characterized in that: 5 in the pixel portion, end
portions of the first electrode connected to a thin filmtransistor are
covered with an insulator, the organic conpound layer is formed on a part
of the insulator and the first electrode, the second el ectrode is forned on
t he organi c conpound | ayer in contact therewith, and a third el ectrode nade
of a conductive material is forned on a region of the second el ectrode
which is ﬂg%ewaﬁ,overlapped with the first electrode in contact therewth,;
and a portion ére a wiring mude of a material identical to that of the
third el ectroda detver ktuief atche second el ectrode is connected with a wiring
extended froma termnal 1s forned between the termnal portion and the

pi xel portion. Altempinghpeit@nabove- nentioned structures, the light emtting

device is 15 ¢ argct.er' zed in that the gecond electrode is a cathode or an
anode of the |i eVafs Peinggharastenied INtBal: i n the above- nenti oned

structu¢es, the.li - em tt vice. i aracterized in that the third
el ect rg%e i's na(ljﬂehg:fhbg(%%biétﬁ}gle%gjabfﬁrglangloégp? st q?lggtirg eaﬁ%’énch?ﬂe 1A% t hat
const i t ut fide rdiBiste MRARIcesd wdﬁa@nﬁulﬁomﬁceo@anw&?(mﬁgm?@l P&d an
inpurity elenment inparting a conductivity type,” an el ehent selecte rom
t he groupounangars oif e afsulytosind thefirstTélectMade, Ghg sddond@lecteodt Mformed iohm

mai nly containing an alloy material or a compound material mainly

contai ni ng“-’t fgangy 6%ﬁ9§lﬂ%ﬂa§éprl 9rgoed theraywithandos third elestodp reade of jas

f er abl .the third el de is.an el ectrode made af a laninat
i no-a. GoidVRHye Bolotll s SORRENIAEE 1S3l of oFE 5688 STisTonbaPrichyriot o,
i theigbover i Wik thefity lettitic hentdct HoréWith! 4 device s

- characterized'in that the first electrode I's a cathode or an anode of the

light emitting agqloetiemtwhdrora esdnglmadevoen mbrriaidadical e6thiadg he ird
cathode, the first electrode serves as an anode, whereas when the second
el ect r odeciestrade gn i of thpseqondielecipode is conperted srithes wiring extemdod érons aAl so,
in the abgy

er

characteri zglan”?qﬁg {f(?]rn-eedq ﬁ%t{"‘:é%tgm‘gf%ﬁlgg éérgg‘tf‘lafe‘_ rﬂt‘% h?’%éggéi(&'fr Iezl to as bank)
irrﬁgregg; | oroan gxtgcﬁgw thOVAIRR-MehfloRd | BRICAARL C hdSHIARL bAGLL! ThRte' & aN
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 alioy material or a compound material mainly containing the
element, or 2 laminate film therecof. For example, it is preferable that the third
electrode is an electrode made of a laminate having a nitride layer or a fluoride

25 layer as an uppermost layer.

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




film Note that, the light emtting device is characterized in that the
inorganic 5 insulating filmis an insulating filmmainly containing silicon
nitride with a film thickness of 10 to 100 nm Also in the light emtting
device, there is a problemin that in a pixel emtting no light, an

I ncident outside light (light outside the light emtting device) is
reflected by the rear surface of the cathode (surface brought into contact

with an 10 |ightaigs] G418 LBYEEIneMlidnBabigofesMihé O Iﬁ“@nﬁﬂfr@;%vf}%ﬁﬁ‘ses

are reflected in an observation surf-ace (surtace facing an ser

si de). | ncbadeterizedaimoidt tthe inqulafl dsa biteict ¢hlsowergrdds tlay ibaal) saee shat a
circular polarization filmis attached to the observation surface of the

li ght eni OIZHYC desin ceversdorish entinorgangbinenlating dilm euisf acmoiganc imfulatirtd ng

t he out si scepes. ver., . there. ari,.ses a problemin 15 that the circular
pol a][i zsat ?_@W'f ierleﬂfi ﬁ%e%bi?@ﬁ%%@?eMic‘i‘ﬁraicﬁﬂﬂ el ﬁﬁ't_t ﬁfﬁ@&@élq nt
manuf acg ug : o - hg..p i py-ention. i s t reven
the |ight _Hg_gr??%tt i g11 dev% c?%u?o%%g‘t@nafag@ yncgo‘j‘n?agﬁﬁl\% gﬁgﬁlﬁ Iﬁgﬁ?gwt“ﬁ_egéﬁ%ul ar
pol ari zat itkickh¢dsoftlo toatoiMi ngl y provide an inexpensive light enmitting

. device which attains | ow 20 manufacturing cost thereof. Accordingly, the

pr etsen'ij i Pvenft i eﬁdf?}sﬂcﬁarb‘ightecmlﬁmg. dy‘;ips,i ﬂ?;ffiﬁs ianlpmj?ﬂai inte;thml or azljikéb(rj

i nstead of usin e circular polarization film _In the above-nentione
str ECt ur e TP F;%Ih&hgf%*@i e_d“rﬂ”tWF‘E@‘&i‘_t Zhgmgowtsfﬁéhe light ﬁ@élﬁmlf&jdmct‘@b_t
each pixe | r. . to increase color..purity.
Al so, a bFSa%:él?etSor tﬂl)%?]m% ﬁ%?gkffg?%gﬁ?l‘éé g@é‘?ﬁ? ?S(r%]frfaatcﬁé)reﬁ SAEG Foripctwithign o

~arrangesl Highaentitingy RiyedPwadch aBRr b Afirldfta@eSusideicehild bid F%tr]éclﬁi&? $RSm

- Further, the black portion (black colored layer) of the co ter may
be al so apbsgiyatdon suaface o(suokace | fyoing por bbsmvevhetde).di 1 esrelet tor gesidCihe
Note that, the

OO e B s e RSt s e s o

o 2 R L B 0 O T TR BB o

attached Lo tha coaling ok varede REERRD. NG ffect bt aTRpRiy in

al | ovetf t thapaths thcwdagrpdliezaidistfilal ds extremely expensive, which involves an
increase in manufacturing cost.

Another object of the present invention is to prevent the light emitting
device from acling as mirror without using the circular polarization film to
accordingly provide an inexpensive light emitting device which attains low

20 manufacturing cost thereof. Accordingly, the present invention is characterized
by using an inexpensive color filter instead of using the circular polarization film.
In the above-mentioned structure, it is preferable to provide a color filter
corresponding to each pixel in the light emitting device in order to increase color
purity. Also, a black portion (black organic resin) of the color filter may be

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

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

30 light, ie., provided between the light emitting clement and the observer. For
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having fornmed the light emtting elenment thereon, the color filter may be
attached 5 thereto. Thus, it is possible to dispense with the circular

pol arization film In addition, it is extrenely effective that as an anode
on a layer containing an organic conpound, a transparent conductive film
(typically, ITOor ZnO is used, on which a protective film made of an
~inorganic insulating filmis fornmed. The following is also effective: as a

t hod L '- . pd thin film(with a fil
hi cknoss aTBar gl 1F ARREHEnGRTRRIE . pts TRl ah e Sybheagy nvinlfogRa, ' o

al l oy t hetteofigit mitﬁaFldgmehﬂ_meré@, UEE GoldNiney Ryt Be aRhOiRCHd MR {daliy, Made
of the inorganic insulating filmis fornmed. Al so, "before the protectiVe

film mades@istiate | Aiegabively, vehdnathienlgglit snalieved oo mads thiough the alibsedree
that a fi]lm.containi ng Ilmyﬂrogen_, typically a thin filmminly 15
cont ai ni n§A¥EBHERmed the, light ppituing; ¢lemgat thereen, she sokardliligr map| kesattachvd
nmet hod <or ut Her | . he.filmcontainjn dr.ggen may be a
| ani nat5g %lﬁn?rtp ctolfri;lé1 ?glgilgr:g&%ﬁﬂ £ Ili(g\ldfﬁ%iéﬂgeﬂvf%t FHF aEBHlaé?lﬁpﬁﬁ f@’g‘r bon and the
silicon nitriden hddiionFitfit BRIrenBACOMERG (s 393 RIS U el Bheallf
present invention, there is provided the light emtting device ¥nclu gng a
l'i ght eni an orgpnet esmmpound,er transpafers whstnethe fily i(ngialy, B0 AtZ40) suiskace,
the light emttjng el enent includi ng an anode, a cathode, and an organic

d

conpound PRyERCh & proteise Hlmvipade phandpremaniomsuldiing Blmoddormbdr aTher i zed
in that t I-ght. .1 td:-0Q. el t d wth fil t ai ni

yar ogen. 1O ER s ER 4R SR A Ao g o Bags SPPGHIGraRarY | o
whi ch iR P ' : ' d
hen 1o iR BB AR & SRRERRAe WRNREM REN EpANINE MD BER ofCHE T,

- be di f f usadl Mgrortsieafioy thereoh{tgpivally, AYIDN dgeBed, o eHithdiepaéaRtestiim t he
organi ¢ conmpound | ayer with hydrogen f(ter m nation). By termnating the
defect s i magdpet gheginnizaniomslating ﬁﬂgw opmed. hydrogen, the light emtting

devi o oan be | RELeRIES Bel Lol b ki 28 L S o
R e et R A R S T i e B S
f unct ilSnscamaibimgcéarbydy egesilidoh ik filansy frinkd Uy PpBEh/eVID hiBiRdFer gnd to
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 cbmpound layer interposed between the anode
and the cathode, characterized in that the light emitting element is covered with a
film containing hydrogen.
If heat treatment is performed within a range of temperature to which the
25 organic compound layer can be resistant and heat generated when the light emitting
element emits the light is utilized, hydrogen can be diffused from the film
containing hydrogen to terminate defects in the organic compound layer with
hydrogen (termination). By terminating the defects in the organic compound
layer with hydrogen, the light emitting device can be increased in its reliability.

30 Also, when the film containing hydrogen is formed, hydrogen turned into a plasma
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efficiently diffuse hydrogen into the organic conpound | ayer to term nate
defects in 5 the organic conpound | ayer with hydrogen. Further, the film
cont ai ni ng hydrogen can serve as the protective filmfor the Iight
emtting elenent. Further, the filmcontaining hydrogen can serve as a
buffer layer. Wien the silicon nitride filmis fornmed in contact wth the
transparent conductive filmby a sputtering nethod, there is a possibility

that i npuichhitRSudddio RFImikike @éfﬁﬁt)s ﬁoﬁegg%%gf%??@@opﬁﬁéﬁffﬁgmr ﬁ‘{/]&roggc/n.

conductive filmare mxed into the si wever-

forni ng t Adkef plateatomnt Silmi fgrnfydd s0gen t@&(ﬁreb%%efiid}a&(ﬁ[taﬁﬁh@%m&@?ﬂ aldot 1S
al so possible to prevent mixture of the inpurities into the silicon

nitride fivRRHODACIObiRGy hvdregan slifuscdsttowardirthe protedbivies Elml sigler and to

f d, hat,. t he, i ities. (Ln, Sn,.etc. b nted f
therein ¢ SOIAEHL BoisEBNAR AT ini Uk opabicTesTiPo b n e o 5 dpicate | v,
film hayi ' it f A ing t . t f
the pr esentt MRahfER bl iRt 196 Ui dFREen “TEBELr fhe' QR ARNAGTinE B Eoetnc ©

i ncl udi ngcan bérgblas €id piote@ive! e Rér B aighe efilitile’ dbMchAVi Ng  an insul ating
surface, the Iight emtting el enent including an anode, a cathode, and an

organi ¢ conpoundurthgeithe fider pudeining hydmgenhanasase aardbuffer tayehodWhe0
characteri,zed,.in tﬂat trle | ifg)ht mtting elenent is covered with a film
cont ai ni n{¥¢ HgeHJEHAGATENIS; Ormsd dp caniact with Hiedraspateat conduehisetiln ban

I nor gani c i | i | , : cturi t hod .capabl e of.

real i zi ngatsﬁgH%l?)ﬁoé/ggrtr%Jnc{’ itf(i)%}rg?& 53{(}3 glgpﬁ&éﬂ smflzﬁgﬂge&ﬁ"" ’tﬁb %?'ngmed

L nvent i®nin Akaeir@pR@nt SoRddtivedilw Sre MbRLd it 1 SRcéh RRAHE #thyr | ¢hod
.of the present invention, there is provided a manu?acturl ng nethod fof a
l'i ght emi byifaymingvibeliln lcantainiag Inatiopen s al mdiferglayéotheretg:taredit Tit G4 ako
insul ating surface; formng a cathode electrjically connected to_ the TFT,

f or mi ng aﬁoiﬁ‘ Snfe RISHPRIu TS e Of oHher HEBpuEtiIss dentoathe Fulieen mitridearfilanode
on the or G r.and the rmng.a.film9 containing hydrogen
on the anaqeorfE e TR Bindtift, 1 RukeE Fostlistimdl 3oi gt M ohearitic

manuf act u{inD8nNEfchQdn Hf pﬂek}l@?ﬂgﬁl?ﬁﬁﬁtmix@f@ POt frbREME thahsPaNt B650ddiRe

manuf acturing nmethod for a
15 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
hydrogen which is covered with a protective film made of an inorganic insulating
film.

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

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

forming a TFT on an insulating surface;

forming a cathode electrically connected to the TFT;

forming an organic compound layer on the cathode; and

30 forming an anode on the organic compound layer and then forming a film
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emtting device, characterized by including: 5 formng a TFT on an

i nsul ating surface; form ng an anode electrically connected to the TFT;
form ng an organi ¢ conpound | ayer on the anode; and form ng a cathode on

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

manuf acturing nmethod of the present invention, the nethod is characterized

in that tEgntfa.ilﬁfg%ﬁ%&{cﬁeﬁidglgthe%%&gen is formed by a plasma CVD nethod or a

sputtering mnet range of tenperature to which the organic

conmpound | ayer %Eb,bi%cbﬁﬁhgtt@@hotlfe‘i’rstru@ﬁﬁg}?bﬁting th A8 SnARFRFPRP method
tenperature to 100C or less and that the film 15 containing hydrogen is a

thin fil mofrdheipyessohtinvenitiog, dheloots provalesli thecoannfactirdey nigthad fon at light
above- nenti oned tr_uctﬁr es rel Sti ng to.the manufacturing nmethod of the
present i APSHOBJIEViGen shgraclsgired bydReludiisri zed in that a step of forning

the organic co Ipﬁyfr IS perforned .an evaporation nethod, a
coati ngymajt hod,fmgjéﬂgrii1 |onOBIa§'t'5§'élaﬁ'ggﬁ3&g¥%r an ink jet nmethod. In the
above- ment i onedfsrhiiHg i DL RIRkiEM1 Qimi8cBBYhaqy: i ng nethod of the
present invention, the nethod is chdaracterized inthat a protective film
made of an i nofganng annegamsticogfoulnthiagerfoarthednodetdmel fil m cont ai ni ng

hydrogen. In the above-nentioned structures relating to the manufacturing
nmet hod of 25 tHUDHRS dckthods, enthe prganie compavad layes maddber fpramg o filiat

when the {]i ai; ni n drogen is fornmed, a defect in the organic
conmpound gétghqﬁéhygwﬁeﬁ&gée\ﬂaﬁw%ehydrogen. Al so, in order to prevent
deterigrati on dHetHORIcShhfiofid SYERRs el B%he halira stk ink! Ay Blacsent
~i)s sealed with a sealing can or a sealing subStrate, a space to be
seal ed natheberdsehi énvesition, athby diedgeh igahanicteviddd by dh@geie Filth idoatdinigas
rare as or nitrogen). According to another structure of the present
( 10 g [ ). A di ot h | f the pre
i nvent i onhydiegen is Jopingdikied plapmal CYI? maethodiorga dpuitexing nokthdidnyithid jaght
emtting el ement over & SL{bSt at e_havi na. .
rangc oI temiperature 10 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




an insulating surface, the light emtting el enent including an anode, a
cat hode, and 5 an organi c conpound | ayer interposed between the anode and
the cathode, characterized in that the light emtting elenment is sealed
with a substrate having a light-transm ssive property and a sealing
menber, and a seal ed space contains hydrogen. In the above-nentioned
structure, the light emtting device is characterized 10 in that the |ight
emtting gaswenitrogengovered with the filmcontaining hydrogen (thin film
mai nly containing carbon or silicon nitride film. Also, with the

above- ment i oned Asicoudingrte, attuebgr strutneesi thespsediomvedtiony theid iprandal of
t enper at ur, .0, whi ch the organi c _conpound | ayer can be resistant and heat
gener at ed ‘\%h ght eratting devicg Including pdiah emigiing element oyke aissbsirateibaring so

terni nat o TG GULAE P TEre thr YRAF ehiBe lFuSRERENTR AhripbRegk rege, and
termnasi ng Ggfaaed Scdggpoﬁﬁlf 19y &2 e e&%&%egy%ﬁe Vﬂfbﬁgﬁégt{i OFE" catt ?ﬁl i ght

emtting device can increased inits reliability. is

speci f i cachamactezized tihahhtgher Kgliraonitdeg chahsaes sehRdoalthedeubstQteaRgyip e

anode are_collectiyely referred to as an EL | ayer. Thus, the

~ above- nenﬂ‘igghéranﬁm%menpémr% apdya sealing anember pord at sasded apace cbtplims
emtting Ihg?(ﬁ%r en el ectron transportation |layer, and electron injection

-l ayer are g ncluded in the EL layer. The present invention is

characterized i fy tfadbdendediiBndd LNl - At al ni car s..a PLC
(dianmond |i ke carbon) film ﬂal\g?gh%étgﬁ(?ﬁ*ég&%%géﬁggﬂ%n&?lgw(ﬁcmg %&ﬁrgqﬂm
- has anl®p Honthekight dmittinpelewran ic aowaed vith s filln QontaSMaLthydR6ss ﬁhﬂﬁr
~ but has an,_anorphous structure in a macro |level. The conposition of the
DLC fi | m fdmdaainbncontaining caden atisilicanhitddmfibm).s of 70 to 95 atoms% and 5
to 30 atons% rﬁgect L\ﬁﬁl . ghus, the filmis extrenely hard and 30
superior in an {hel % g}/ep'a Busiaentiened siryglere; ; heat | tecatmgnk ds dpgrieranadn
that gas $4HaRhTRARE bf tomye ; | Der £k be rEsibit
Also, it is knownaﬁat _ tmﬁﬁr%?néﬁglgémgl%ddn}g@f% 0%1%&%% Resy B% r%\m?t@é\ﬁn t
of measur eneicabyereratedcwhbarte dipht RRiiting 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 collectivély referred to as an EL layer.  Thus, the
above-mentioned hole injection layer, hole transportation layer, light emitting layer,
clectron 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

11




The DLC filmcan be fornmed by a plasma CVD nethod (typically, RF 5 plasm
CVD net hod, m crowave CVD net hod, el ectron cyclotron resonance (ECR) CVD
nmet hod, or the like), a sputtering nethod, or the like. Any film formation
met hod can be adopted to formthe DLC filmw th good adhesi veness. The DLC
filmis formed with the substrate placed on the cathode. Al so, when a
negative bias is applied thereto and ion inpact is utilized to sone degree,
a mnute pkPmamsili i : r i 0 S; rofilm
formati on, a hydr (t)%ggt%?gﬁgﬁggaﬁgh%@iegggyﬁﬁi-%%sganglés Q}%&’gﬁ%%ﬁﬂ?’%& ,
CAHG, or tthe filkehasaterdisad, oftithoans GRniazed el of ghRwsidkaCRRINE 2 and
ions are accel erated and abutted against a cathode to which a negat’ve

sel f - bi as TETRARGSY Mk hereby formthe film Thus, a 15 minute and

th DLC fil t ai . Also, . th Cfilmj terized b
neluding a. tr ardpaPL: 1O CREe. fordik, by o T Y Prigefiod piaahyo Bict
ol uding a transparc il (B AY chPl4 t :
w th 1 oapband QYD TRERRE micokV < GREF el et ch EPLRARPREAED o

the vi si b(EAR)gEVD méBotlp ot B e, tah Sputlide mBtAGd) of HROIAR! eHn el
respect to the visible light neans 'a state in which transmttance of the
vi si bl e | fgrmaticn setheyd gabepriopte OESERIMPThODICE filHE vERARLOERdhbsivefss.

acconpanyi i.hgs: 25 FIGs,, 1A tqQ 1C are sectiognal views in accordance
wi t h Enbomi’%gﬂi-%ﬁ’g 18 £ogped H@t*bgf&ﬁﬁlstﬁamle}ﬂ@%rﬁn thecathodes gAlsgpwhicaw in
acoor danc ek, GRS MIBL MRS Lol il Bl Bt YD Bl 0
t he pr ¢genhdihaubfith@an bkXohh&s8, 4A and 4B each show a | aminate structure in

‘accordance with Enbodi nent Mode 2 of the present invention; FIGs. 5A and
5B are top vi ewd\si @ aeastiogargae wsach fanbfithméotmavhne 3 bfdroighs paesaid a
i nventi on; .
hydrocarbon-based gas (e.g., CHy, C;H,, C4Hj, or the like) are used, which are
ionized due to glow discharge, and ions are accelerated and abutted against a
cathode to which a negative sclf-bias is applied to thereby form the film. Thus, a
15 minute and smooth DLC film can be obtained.
Also, the DLC film is characterized by including a transparent or
semi-transparent insulating film with respect to a visible light.
Further, in this specification, the term transparent with respect to the visible
light means a state in which transmittance of the visible light is 80 to 100% and the
20 term semi-transparent with respect to the visible light means a state in which

transmittance of the visible light is 50 to 80%.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

25 FIGs. 1A to 1C are sectional views in accordance with Embodiment Mode

1 of the present invention;

FIG. 2 1s 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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5 FIG. 6A to 6C are sectional views in accordance with Enbodi nent Mbde 3
of the present invention; FIGs. 7A to 7C are top views in accordance with
Enbodi mnent Mode 3 of the present invention; FIG. 8A to 8C each show a
mask in accordance wi th Enbodi nent Mbde 3 10 of the present invention;
FIG. 9A to 9C are sectional views in accordance wi th Enbodi nent Mbde 4 of
the present invention; FIGs. 10A tb 10C are sectional views in accordance
with Embodi nent FIi¥edass 0 4Re cREPSHBly 'anYéﬁﬁfdaﬂan’stri!xétu%Qn %%mé

exanpl e of a manufacturing apparatus in accordance E I ment

t he presehimbadiment binder? 6f thk2prekevisinaentéorgnpl e of a manuf acturing
apparatus in ac%@{%@#‘é w.th Enbodj ment 2 of the present invention; FlGs.
13A to 13F each g preta vigh sanascorsiange sath Embodindentlort Gsof 14A

to 14C ea | e of an el ectronic device. DETAILED DESCRI PTI ON
OF THE PRE%E%‘@E&%%WS Enbodi ment nodes of the present invention
Wil bes descri berhes avo 6 ERPastiRAl vIAMle; of an
EL nmodule. In the figure, over %&Es?rat emga C%Fdalflfg%lﬁ} ggntfocﬁf?r%nfl’_ﬁovﬁe
subst r at e} oftibe prezenuniventiof; TFTs are provided, there are forned a pixel
portion 40 used for display, driver circuits 4la and 41b for driwving

pi xel s of the pﬂ(@ﬁ Z)f’értf)l are b Mivaet lmgcqmdanwmftbrEmbmlmn&ntMOdm3 of

el ectrode 0151{%? an EL layer and a lead wiring, and a term nal portion
42 to whi& eﬁﬁ(‘f‘Y%nf%l attached for connecting an external circuit

therewith. Al so

menber 33 are ugggs Sﬂg@ Z{)? gjlﬁacfh%rshggveggll E&? agl %c@ﬁdghc%kg@ﬁg%ﬂggﬁﬁ@ﬁgfa Vi ew
t aken H) onfthehmestanliweedtione A-A'° of FIG 2. The pixels are arranged

Pegul arly in the direction of the dashed line AAA". Here, an exanple of
the pixels arrahias 9 10 95 aregwactionalRyie@s iamtcardancenvith Emtdidimeti bodsi | |

be SNOWN. 4 o the present invention:

FIGs. 10A to 10C are sectiomal 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 FI1Gs. 14A to 14C each show an example of an electronic device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiment modes of the present invention will be described below.

[Embodiment Mode 1]

25 FIG. 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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In FIG 1A a light emtting region (R) indicates a region for emtting a
red light; alight emtting region (G, a region for emtting a green
light; and a light emtting region (B), a region for enmtting a bl ue
light. These light emtting regions of three colors realize a |ight
emtting display device capable of full color 10 display. Also, in FIG

1A, a TFT 1 is an elenent for controlling a current flowng in an EL |ayer
17 emitti ng Bl ekdnditghid A8¢hlinef BEMABEE als eSOfEE1Qr
drain el ectrodes. Further, %FT 2 Fssgﬁﬂiﬁgégtr?ta@gg cggt%ria(@ﬁl% ng%ggc&% ent
flowing ihaaectimal yjey ta’ﬂ@naﬂmﬂg theglashed dee A-AQhf FAGd2r ef erence nunerals 5
and 8 denote 15 urce or drain electrodes. A TFT 3 is an elenent for
controlli ng a cUmedirelsrarg arisgerd ragnlptly|inyihe dlgcéﬂﬂtqflthg dashdubing iAght'. and
ref erence e._sour or.drain el rodes,  Reference
numer al s %ﬁlleé{ gne[ﬁgt efgtl}c léﬁ?i a?ang‘?fgﬁﬁlaw? e ofsls Sfrf’él‘]f & I AnoXgani ¢
i nsul atg nqlragﬁ@ﬁ wall Brshagd norganic insulating filmmaterial. 20 Reference
nunerals 11 to 13 each denote an anode (or a cathode) of the organic |ight
em tting el enenin &iG. 20, ddiglt emitigaidpicie (Rpindithiad 24edioRlfot Bt gﬁfh'dc

l'i ght emikl lement. In this exanple, the cathode is made*o

| ani nat e 8% Bﬁf §m1ﬁ@go¥ega0n KE0, M@gllomfay@m(lm;@mc@eng ligdnt; ahd (ayhg]ﬂt

Ag, Myl L t dygtive fjl ¥
of an i naPmie b8 aRG o W Ehmofir mpiing aléﬁeahé"“ fress lskh eriede

and a zin L ik ough
which |1 gf}etg??irlég%f 'gl#]rgg?é%%g% ?1\1/% ?H&m eﬂfﬂtﬂ] gﬁé{l %T ég%agg%gg)fu je Tt hat ,
t he trehsgeplayt conductive filmis provi ded not to function as a cat hode
but to decrease the electric resistance. As an anode, the follow ng may be
used: a materi a$taun rFéGalﬁu @hIb s fanredenont, fos penirbllng 4 yyrran fdwaingninm

Pt h te kel : t t 14
Conuct 1 v Bt TavEr 42c e §red Ky Mimicianes muingrdlh drasch hapue sonoscrt
organi c i sk f ank) cover, bot h
engs Iof Ithe agl 1% %gr (ggﬁﬁ%g ﬁ%d} Oa%@l%g%%{% {qrgﬁogﬁ{lglgg%grﬁg@yvmg
Furt her, imhen EiLgay&rcltB rReMbAiO b Sgrédn Aght GAVCPStend Huh{é‘i'{il alia6d! PIALhGE! NI

films 14. An organic 5 conmpound |ayer is partially formed on each organic
i nsul atorsauce or drain electrodes. A TFT 3 is an clement 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 cach 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 clement. In this example, the cathode 20 is made of a
laminate film consisting of a thin metal layer (typically, an alloy of MgAg, Mgln,
AlLi, or the like) and a transparent conductive film (an alloy of an indium oxide

25 and a tin oxide (ITO), an alloy of an indium oxide and a zinc oxide (In;05-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 (Pi), chromium (Cr), tungsten (W), or a nickel (Ni); a transparent
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On the organic insulators 24 (also referred to as barrier or bank) covered-
with the inorganic insulating filns 14, auxiliary el ectrodes 21 are forned.
The auxiliary electrodes 21 function to decrease an electric resistance
val ue of the cathode (or the anode). The above-nenti oned transparent
conductive filmhas a 10 relatively high resistance value, so that it is
difficult to achieve a |arge screen. However, by providing the auxiliary

el ect r odegorductivRilgh EICIU,(ZH@, &qhgilli}gg?@daa ia%htgﬁgﬁe{eﬁ@_ an anode) can be

reduced in resistance as ‘a whol e. t1on, ickness of the

transparent conddsd,iorgadiclinsdatorda4r(@lbecetrrdditd febarried Hidsinkd Rovét hothhe
wiring or the electrode on the lower layer is 15 achieved using the

auxi | i ar yBiieet tsqaodss (omreathadss) lilatoyl Brad pooies therebeywém. shijlecs the t o
filmf | OF tt ' bef the EL layer is f d. Th h
R g A R e T A TP

el ectroflegpy OUH@Ya)Q?.iSf@irﬁtﬁg%g&n?éﬁ ¥a §hdg?f@giéé\fg%£l&@ri‘{murl ty el enent

i mparting a conductivit an el emen o t he group

consisting of WOn\Vfe.orgébic Mbulabts 2A(aldd reféBe@to AMhMr R HankMcBBiLY
containi-ng_an alloy material or a conpound material mainly containing the

el enent, Withatheaimongardc finsulating fdofs. 14hasiliafy tleetrode@pagrenformednd Thei ve
filmis forned on,the au%iar .electrodes 21 in contact therewi th which

are brougPtXPAEY clsiiodes lf‘I‘P‘%{Wél & 4ECFBde B clagliic gomiptangg evalug 96 hat hode
can be | e : ( i . | onal view taken al.ong the
dashed | i ﬁghg&c@%@%‘t‘@ﬁ; Th% A SF@C@‘F% rapsagsny %ﬁ&ﬁ?@?{%ﬂm

dot t edid i rdativedy cightreigainky vat@nacted # ds eReicdt '&?rachﬁgéo 1&%& Qfeen.
termnal portion, an electrode of the termnal is forme of ‘116 sane

mat eri al &é)“&"v@athbdféomdmgb\lth@,auailimgl ¢hagirsddssBlatle 3kdtmdesndednhar gt o

using the seali menber, 33 o as to mmintain an interval of about 10 gm
So that aFftRod (P SR ANGHSY E4m Be drdwesst 31 resistance walwholererls, additions the

desi r abl eth%&(l{e% Bf Eﬂqraﬁﬁ%}g@ﬁgg o@‘%ﬁ{"g 3 i gft“ﬁpﬁ?&%{]“%’gﬁrl ike ais frame with a

small width so as to par cuit. Annealing is

preferably perfPugst, bﬂnﬁé&ﬁoﬁ%ﬂﬁﬁh&%ﬁﬂﬁg&sﬁ{eﬂ%&km !oﬁtt‘fﬁ%o%fr(?é%rti ?so

sealing substrate 30 is bonded thereto Ing t seal i ng nmenber

it is lor eddriensiceusing thormixilieysdettrodesshst The euflidripesietteodds 20 nadyrBspher e
cont ai ni ng, hydr (i;e .and 5 an inert gas (rare gas or nitrogen) and to allow
the spac 3 t@@ (bglllgl FBRBER of Paffermng 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, clectrodes connected by the dotted line are electrically
connected fo each other. Also, in the terminal pottion, an electrode of tﬁe terminal

is formed of the same material as a cathode 10.
Also, a sealing substrate 30 is bonded thereto using the sealing member 33
S0 as to maintain an intcrval of about 10 pm, so that all the light emitting elements

30 are scaled. Here, it is desirable to turn the sealing member 33 into a shape like a
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32, the sealing nmenber 33, and the sealing substrate 30 to contain

hydr ogen. Heat generated when the light emtting elenment emts a light is
utilized, which nakes it possible to diffuse hydrogen fromthe space
containing it to thereby termnate defects in the organic conpound | ayer
wi th hydrogen. By termnating the defects 10 in the organic conmpound | ayer
with hydrogen, the light emtting device can be increased inits

reliabilitiyamEWitth£EmallnwRIK SH ab % pAATHRSGy TR Qilﬁgfé%jeg%ircﬁﬂ.l Oﬁr{rﬂelaltéﬁé Ts

corresponding to the respective pixels~are provi the sealin

subst r at e peeicratp pyrfdrmedalnathe fuactiens for degassing dhenatialehy Befdid hhé Sedlffyi ded
opposite to the red light emtting reg‘iton (R, a 15 green colored layer 3lc
i s provi ds8PYREe St bonded dheretacusing ghe seating mambeedBon A1), it inpttfearablaie

col ored | r i rovided. o ite to the blye light.emtting region
(o) " Bur 1 R Pond i seal Bl KURRORE R it dfindialis FOMRIRAE dyeioken shd

| i ght - shi ] ' f ' . e

1 Gt - ohi o rorat frar 186 by AR dgch) Snfl o b5 e Spacd pesfid by snfivisstive fim,
formed of 3, thetshlif neriberd3ianidrie bilaME st 30 t28oMhiPRy@HEERI CHERI M
containing a black pigment. In _the present invention, provision~of the

col or fil €eRerafaskwhen the light amitting elemeat contspl higlet isnntdizeds sjch Alakes iFl G

IBis a s i.opal vi.ew taken alo the dashed line B-B of  FIG 2.  Also in
FIG 113, %?’%Ség{‘]"nt‘} ﬁ i%ﬁ@{ﬂ%ﬁ‘i 0} {theSPRge COPRNNIGS K ©niherehy gemingies 25

denot ed byefekss #rPtik ' t n kb tho an
exanpl e i r_1€vx/ni ch an%ﬁgﬁgy%%gq(gﬂgm&? ?If ﬁg&aﬂﬁgg#'gh{gp |t§rrﬁ§‘§§ng§h%aﬁf?%ﬂs IS
~-shown, 10t ke the esgatici dorgpdireh ldyer \O1th MafdrbSaH, ahk i nt%ﬁlﬁﬁngodév@_&a ek It
~.may be also possible to formthe EL | ayer for each pixel emtting the sane
col or. Al $#rreasedin@s. reliability. 1C, the protective film32 is formed so as to
i ncrease 30 rﬁ:FiH%Bi li.ty gf t he | iq%ht mtting device, which is_an
insulating fil fif> y PEAIOI0: HCFRASE Cofar RWHYneelpr didtesy cairespopdingdmther i de
and forneg. i ri.Ag: At hodl. .so, in FlGs. 1A to |.C, the,..
protective #)I\éf m@gﬁ%ﬁ%@rﬂﬁ%ﬁgﬁm@eﬁgsseﬁﬁﬁ% S%I%Stﬁgesgﬁ bl émg% Lhet spipr filters,
emi tted | agbll coheddaydies S 1Y pragiedropspdiae tothe rd BbRE EhiRinf § R
formed after a film c%nt ai ni nlsgmhydro%%ﬁn Is 5 f(grmag fn orlélgr eg})&lzgc)?eaase
reliabldi gyeeafcalored layen 3 bnist promyledenpposite By thogrdendighemitting region (G),
and a blue colored layer 31d is provided opposite to the blue light emitting region
(B). Further, regions other than the light emitting regions are light-shielded with
black portions of the color filters, i.e., light-shielding portions 31a. Here, the
light-shielding portions 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 1ic 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 proteciive film 32 is formed so as to increase

30 reliability of the light emitting device, which is an insulating film .mainly-

16




"“t'he el ectrode made

filmcontaining hydrogen prior to the formation of the protective film 32,
the defects in the organic conpound |ayers 17 to 19 are term nated. The
film containing hydrogen may be a thin filmmainly containing carbon or a
silicon nitride film As for a nethod of formng the film containing
hydrogen, the filmis 10 formed by a plasma CVD nethod or a sputtering
nmethod within a range of tenperature to which the organic conpound | ayer

b ' . . .- '
[ aos. Not et aaine NSRRI 5t ool SR R0 Thd 2P R ThE I b,

assumed t dlparini BlGsy 1¢ons 10} dieepidiectpreofiRg tit pﬁef&fdﬂﬂ%%ﬂiﬁe d'then a8 pRRdibleed 1 n
the figure. Al so, the film containing hydrogen nay be used as a 15 buffer
| ayer for St Hiat ap emitted ligbt passes theretheoyghot ective film 32. Needl ess to

say, the present. invention.is.not limted to the structure of FIG 1C An
exanpl e of a stﬁ:ﬂﬁtﬂﬁ%ghepgﬂt?caq‘ieyﬁh\lfz‘géﬁ g?ﬁmffq It%é‘hBrF@“é?mmgd?qu@ﬁslS
shown i ! el Bh - .CO nts, identical to
t hose %f E%:I%Gesd %@6@8@%?&%0_‘E‘ﬁfy‘h@%‘ﬁieﬁ“@%ﬁg‘gﬁg f ?ry tg)lnr%l?g @Tet y.
20 FI G 16lshowstaBiingXabged Privhi ©N theh CophAidy ofant opiseckiRle R F2MBhe
material as the cathode (transparent electrode) is provided in the term nal
portion. dekeaisyén  the| @gadic svovpouad dxanpl K ito Whiab snnshsedr odhef dilaed of

t he sane, matter.i al ﬁ a gate Iectépd% of the TFT (a Wfilmas an upper
| ayer and“&UHRHNDE; yfroger mayoRera thye film; maialyqcemaming cpebem et siltonw t h

an FPC. 25 Aol e, g, which .an e] ectrode,1Q..made of
t he sa.rreﬁﬁé%jgcrhllgf %S gﬁpif\%\eﬁ%(fg%?‘%&@ﬁgg?%%ﬁ&g)cq%alﬂ%hlf%ogsﬁﬁ té'\‘?gllm 18
connect oformdd biyhg ;f)lEE’lﬁa OV hing @ P! £.splifterifiy SHEIRRE whthihSa f ﬁgﬁdoi_?_n

of the sanme materi al agthe ate electrode o e TFT
(a Wil nicaspeantuappewhiol ¢he anghnac chalgolintituper el beveesistaygfpr eramphy, act
therewith. 30 FIG 3C shows an exarrBI e in which an el ectrode for achieving

connect i off"E? HPPHOORE tamperatiirg fo d0BcE rasdess: orNelg that, tind ISisnd Antat BCj the as
the samo.naparrifib@ FRACEH 1 EhSHEL Blab oK elfikif uic Pt flmdn ri ng
he stated ordor) o e Teurers A%, il Saalilt Ml diindy LR T0E -84 17

el ect riddebuffer laybr foriralpxirgna &itmistress 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 partiaily 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 electfode 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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with the FPC is an el ectrode made of the sanme material as the cathode 20
(transparent electrode) fornmed on the lead wiring (wring in which a Ti N
film an A] film and a TiNfilmare lamnated in the stated order) of the
TFT. 10 [ Enbodi nent Mode 2] Here, the filmcontaining hydrogen and the
protective filmwll be described with reference to FIGs. 4A and 4B. FIG
4A is a schematic diagram show ng an exanple of a lamnate structure of

the EL el evitintthe IFPEIS ard Alect@fder BitaRd1uiemal sa290 rHQt@HEF%sath%a&ﬂH&& o (or
an anode); 201, an EL fayer; 202, an anode (or a cathode film

cont ai ni n@rmﬂtﬂj@ﬁleca@de)zﬁxrm@l tpntheecltcl\redff EO mmadAheﬁtf hltalmﬁﬁrmhﬁeﬁdl hight is
d e. anode 2 a _conductl1 ve Il mnavin a
f?;ﬁ? t raﬁé’%? §i%ir@ ngg}tf@fwg@n gﬁdeaét"%m)ﬂ& @vipngfigrehioh ai e fim, tane
de 202 fil f MyAg,
vorn A MRS ands HREnE B AR indnf Slafte oidet] ST i num and on

el enents bel ongi FYG B’Dcﬁh@% an é’iarﬁ ichin &Hﬁ:h%ﬁ{(‘fl@gﬂé%dé ﬁﬁlae%lé r%% gl) c?i%'he

thereof is preferably used. The p otective

i nsul at i nyifhi [the r’r?aﬂ(ally am:oeﬂtetrmiengnsdd |(1foﬂlensimbdﬁ1at1§nail hd qpe @Xh’dﬁet QUde
which is fbt ai ned a sputtering nethod (DC systemor RF systenm). The
si i con ni¥fansgareni |e¥ﬁ°ff&9leb§0r@m%pﬂéhe d«}adzwmgg gy imng iih iveligh taal g filmhraough

t he for mati | [ BnSan [ i t nd on. Also, a

si'1 con net s ApdA ANRER IEL Arbal LR RS B 85D of PR BER ey b al so

formed by a filmformation apparatus usi-ng a renote plasma. Further, when

the emtted light is caused to pass through the protective fi Im it is

pr ef erdbl EmbhdimdridMpdeoRpctive filmis nmade as thin as possible. 30 The

- BLC film 203 containing hydrogen contains carbon and hydrogen with 18 the
contents of 70 Hgresthe: dHavscoaining }g{glr@g@mlm thes pprotéotisey fdmd wiHubei s

cont ai ni ne AR SHURREGHEL @ BIGE B384 A VD ot hod (typi cal Iy, RF
e O b, s B, S0 A
met hod  of stiwntmiengf thb &IDEEnfenk.m ﬁ@FI@omAawfefmeyﬁmsmo@ BEndtes Mchhode
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 cmitted 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, etc. or a film
20 formed by coevaporation of aluminum and an element belonging to Group 1 or 2 in
the periodic table) or a laminate thereof is preferably used.

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

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

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

18




-.etc.) containe

formed wthin a range of tenperature to which the organic conmpound | ayer
can be resistant, for exanple, a range fromroomtenperature to 100C or

| ess. As a reaction gas used for the filmformation when the plasm is
generated, 10 a hydrogen gas and a hydrocarbon-based gas (e.g., CH4, C2H2,
C6H6, or the like) nmay be used. Heat treatnent is performed within a range
of tenperature to which the organic conpound | ayer can be resistant and

heat geneiid ednihitN of M 1d 95t aBRisYs !a@?ug gge_?f?mmﬁ%'ﬁ Bﬁ%ﬁﬁg%l&h&nd thuys._is

utilized, so that hydrogen can be di omt | mcontal™ni ng
hydrogen estremely hatdeankbbepésor in aMénsl@any propeRyouthel BY.ET fitkh tddntdiBigogen
(term nati oa). By term nati r:g the defects in the organic conpound | ayer
with hydr Sydrpgeni@ayyforagd by rey plaswac €Vdarmebod ri¢ypissldy RE filasna CVD
reliability, so, when t DLC film containi hydrogen is formned

hydr ogen Pethed PREE VS P riethofe clieien 6D st ordBs S LK GYD

or gani s C RHRRGN ! it : : ition, the protective film
formed so as to 53@%?‘;‘?#@ %ﬂ%gppg%ﬁaggﬁt%lji%e%%ghydrogen functions to bl ock
hydr ogen di f f usdd 4 oweiall dhorptias €ké DILC fillil Zﬂﬁé&ﬁaﬁﬂ?%]h?dl%fgﬁh,cthg Hihyis

di ffuse hydrogen_into the organic conpound |ayer to ereby term nate
def ects i homasl willhamp gangmpbisptragee taiwlichyhk omgariasompbhind ldyer eah fhat
the DLC fil m contai ni ng hydrogen can serve as the protective filmfor 25
the |ight Fe&YstRes %ﬁ)‘ SaBHRIRt 2 TaBgeLHIR ropRctemperatnyatoc i 4 o 1685 hydr ogen can
al so serve as a . sglicon nitride filmis for I n
contact with t hleklg]tjc{lc {e%&t%@éﬁ%%l Sefcﬁab%q# % 21?15 fg{‘i‘ﬁﬁ"%%&‘ﬁh‘?‘ﬁ?&“ﬁ‘% }“ﬁgf?e’éf‘qg&
~_sputtetdng Hyatrizgzdx hdene d BydroR@SvnDbdselYeash@le., CMRUIE,H,E8 ML Nor 1. 114

' [ ngt he tran}épar ent condug% [ \k/%%l 'maré m xgdﬁ’BOr t|Eﬁnt 5@9%
si | i con nmayitkeusedl m However, by forming the DLC filmcontaining 19

hydrogen as a buffer |ayer therebetween, it is also possible to prevent
mxture of theFCAhHEAUNEY ISnpglemeed withinn mnge; ok temperatuse dorwhicl the t he

<o, L oMLl BV RaL ST DR BB ™
bo 1107 med. W i eueh s e 2o i Bylkoeln T8 W08 SR ALE DEC, °2e
wel | ab t Bilm containing hydrogen to terminate defects in the organic compound layer with
hydrogen (termination). By terminating the defects in the organic compound
layer with hydrogen, the light emitting device can be increased in its reliability.
Also, when the DLC film containing hydrogen is formed, hydrogen turned into a
plasma can be used to terminate defects in the organic compound layer with
20 hydrogen. In addition, the protective film formed so as to cover the DLC film
containing hydrogen functions to block hydrogen diffused toward the protective
film side and to efficiently diffuse hydrogen into the organic compound layer to
thereby terminate defects in the organic compound layer with hydrogen as well,
Note that, the DL.C 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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protect the light emtting elenent. Also, FIG 4B is a schematic diagram
showi ng anot her exanple of the |amnate structure of the EL elenent. In
FIG 413, reference nuneral 300 denotes 10 a cathode (or an anode); 301,
an EL layer; 302, an anode (or a cathode); 303, a silicon nitride film
cont ai ni ng hydrogen; and 304, a protective film Wen the emtted light is
caused to pass through the anode 302, it is preferable to formthe anode

302 usi nghgdapreua i Wﬁff&ﬂ%adhe%\éhﬂgerﬁ it i 9ot I RGDTE f5 bli’@egh’t grgi‘i’il\%% of2"

extremely thin nmetal film Ag), or a l'am nate 't hereof. en the
enmtted | iighimperidetudd the sjasn nide imt heA coodiagI02he abovbatruangded02, a
conductiv &él Eg(ITO, Zn0O, etc.) having a light-transm ssive property is
pr ef er abl 5“ Bdaveg s dppRed. o thed theimputtienOin, Snyeta) can lbe pravcatel dyomi | m

of MAg, r.afilmfo coeyapor at.i on of al um num
and an e Fg?fieﬂr% tlfg'\ké%]g it {:ﬁg‘hf’ gr aésgﬂﬁnq]c%?é‘g%g’ﬁ tﬁﬁﬂb a’b& @ IPEHOF REYIESUS; fijm
| am nate hiemeaio infpurdfbsRiaai Ry @phyqused. The protective film 304 may be
made of an insulating filmmainly containing silicon nitride or silicon

oxyni tride whi chVitls sabh ai sedcthye, ait Sp\idseiblto inRieas réIRBiEKs heWAl a8Ro
system). The silicon nitride filmmay be obtained by wusing a silicon
target thPBUSFH the dighbemiitingelementn at nosphere containing nitrogen 25 and

argon. Also, a Sili n'%tgrjd-e tar eé. can be used, The protective film 304

may be al so for%ﬂl‘ﬁ”m%} I’ﬁl?é‘fsﬁ%&'? fi LPPAPLEORWIRG AgodeF sl |ofsths.

Furt her, It | .S .ca t 0 ~Rrotective

Fim it e SRl tthe B0 Rohont= 17 #0! AR ROR bl oo B0 fl St

possi blCe. a Fathciel foram ahddd)d 801 ] hmliagiiam,nB@Q,nhﬂgmBMQL(@E%ncszﬁéldfag 3b§£@%d by
ve

~a 30 plasnma CVD net hod (typically, RF plasma CVD nethod, micro
met hod, 28lispRatittile Bl eanisining dydogen; @ECRI0C\Dpoeebive; fidm. t FWhehkil, an
R Y T T S T N R
Lo R 203 RNl MAAL o OBy
| ess. extremely thin metal film (MgAg), or a laminate thereof.
15 Also, when the emitted light is caused to pass through the anode 302, as the
anode 302, a conductive film (ITO, ZnO, etc.) having a light-transmissive property
is preferably used. Further, as the cathode 300, a metal film (an alloy film of
MgAg, Mgln, AlLi, ctc. or a film formed by coevaporation of aluminum and an
element belonging to Group 1 or 2 in the periodic table) or a laminate thereof is
20 preferably used.

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

25 and argon. Also, a silicon nitride target can be used. The protective film 304

may be also formed by a film formation apparatus using a remote plasma. Further,

when the emitted light is caused to pass through the protective film, it is preferable
that the protective film is made as thin as possible.

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

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

20




When the plasma CVD nethod is used as the formng nethod for the silicon
nitride film 303 containing hydrogen, as a reaction gas, a gas containing
nitrogen (nitrogen oxi de-based gas represented by N2 and NH3NOX or the

i ke) and 10 a hydrogen silicide-based gas (e.g., silane (SiH4), disilane,
trisilane, etc.) may be wused. Wen the sputtering nethod is used as the
formng nethod for the silicon nitride film 303 containing hydrogen, a
silicon nigldoda éydioh e Rénal e i ' ;
silicon target th): ough thsgn?g?‘gné{amo‘igg@ag%%“%s%ﬁ?‘rihggﬂcag%Fgltiswtge%ng
.hydr ogen, mithodgeRC sputteainganethdd sex, tha likiel i con nitride target may be used.
Heat treatment is perfornmed within a range of tenperature to which the
organi ¢ conpounds ajisthed gt farmug easilicemaitridatfile 363 aomtainirenhydrogtight
emtting n i he light is . utilized, so that hydrogen can be

di f f used fﬂr%oﬁ%irr?‘h‘é fgﬁ“%"i 6’%’1‘?@6 %?‘P}Sed%f ?“i“i‘l?ﬁf%‘ﬁ? &9 Y Wﬁﬁﬂba [BEEHCIOMRMHAN at e

def ect s5 | E‘agfeﬁ‘%aﬁr&?fgs%tﬁlﬂg@tgﬁ@gam fy & rd’ﬂ%hﬁﬂ}ﬁdé@ Weﬁfp%{fhpeﬁ yohﬁ@goegB(}/r

termnating the defects | e organic npoun ayer , the
~light emidssng device is increased in its reliability. Al so, when the
silicon nitride_filmcontaining hydrogen is fornmed, hydrogen turned into a
pl asma can be uddn the @iaﬁlﬁad\’ Phmetigfce ¢t sse¢dh ashiheofayaring m@6thodnfaoutis
rotective filmforned so as to

I i th..hyd . ition,. t [
cgzg Ymhes’éic?‘éf‘éﬁﬁ?% fllr‘rfqdi‘?f :CP?&%QIH%Q%H?H%%M BJEFCHIh 88%,0h £35 SOBladRIRE
hvd : . . : tficient|
T use nyHHEHRAEAE AL Basal h Feprated B N RE NP o heriil and
- defect® i a Hyneogurgsitichiecchbasedung (cay.ekilaryd {S‘iHl)QQﬂi@ﬂ&ﬁ'e,aﬁisYI@ﬁé,-ctmtrﬁai It
“t'he silicon nitride filmcontaining hydrogen can 30 'al so serve’as 1he

protectivds§d-lmfor the light emitting element. 21 Further, the silicon
' .serve as a buffer l|ayer as well.

e o e 2 et el b s S 1

e RGNS Bldd 0T RS s e
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t her eblét weeriaining hydeigen, pilsegdi, eand argon. Also, a silicon nitride target may be
used.

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

2Q 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 film formed so as to
cover the silicon nitride film containing hydrogen functions to block hydrogen
diffused toward the protective film side and to efficiently diffuse hydrogen into the
organic compound layer to thereby terminate defects in the organic compound layer
with hydrogen as well. Note that, the silicon nitride film containing hydrogen can

30 also serve as the protective film for the light emitting element.
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to prevent mxture of the inpurities into the silicon nitride film
According to the above structure, the buffer layer is fornmed, so that the
inmpurities (In, Sn, etc.) can be prevented fromm xing therein fromthe
transparent conductive filmand a 10 superior protective film having no
inpurities can be fornmed. Wth such a structure, it is possible to inprove
reliability as well as to protect the light emtting elenent. Al so, FIGs.

o B . ; L
4A and 4B show g r@¥anRE &ilichn'RitGle Ebﬂtﬁirﬁlg%%gﬂfﬂg%gnc#y§yr99%§Sa{ |Elrlliafer0

provi ded as a single’layer, but the filmmy ate consi f
15 the si laysorasniveli d@Vhed rthe siltcnnhing dé dno gefomiel theoRlaGt fithntgowial ni ng
hydrogen or a |lam nate thereof having three or nore |layers. Further, this
enbodi nent®3f5def g Hanspasenie gonductbigl filoo byn aasputberinmtmethodditbedeays devi ce
but al so i ve_di spl ay.devi ce. Also, this, enhodi mrent node can_be
freely co F*ﬁ%@ﬁﬁfﬂﬂ ‘E%Pd’dﬁl%m’eg%cfwg fonfamghip (herfrangparent copduetiver) Gs.
6A t0 68 FHRWaRN nfX% : u ti Lfferent. fr RlGs. 1A
to 1C. In thi g_ exan%{rgbﬁ)aﬁﬂp%gﬂg&&luﬁ t}eiglgo I_?IE'I xgoéﬂy eé’% !r“a{r’]ge%“%‘% F@g&flé?qw in
the pixel njxeidtifiim pmmmiﬁ%mydaodéamxa@a rmtffdr>1ay>ére¢ha&%€nbafenwi50i1s@§a§§bre and
the present invention wl e described below. Note that, in a sectional
st ruct ur e 0 PrRF§nbMIKuUE of ¢he iropedicy mts divs sidicon alitridet filen, s aAecasling trs theof

FIG. 1A to 1C and thus.c nent.s identical to those of FIG. 1A to 1C
are denot @ %%,S%PQBWP Rg%b“?fg?g%ﬁé% fﬁ’ﬂﬂé’aﬁosthﬁbmeslmﬂlm@&@& 80, ¢ cawA i s
a section i k I tg | ong and shor ash.22 line A-A
o “Fi G R MeFhbA GOnf g Herdld SR, e BT BN T S8 uclRE U andig

- r.egi on10 asipgivr proiettive filineigivife RO Gnparidiceefn be IBim& tting region; and a
light emtting region 50B, a blue light emtting region. These |ight

em tting regi on¥Vigt suchraestradu, sit rigglaszibla tb i igiproeenreliabibitydias phely adetoi ce

capabl e of f.ull r di spl a)(. 5 As shown in FIG 6A, this enbodi nent node

col
enpl oys aﬂrcgﬁ%fﬁb?gigﬁhe"%ﬁ‘i“&? £flerning is perforned using the same mask.
Thus, an auxili af rpode nd_an organjc.i nsul ator 4 have .
substantially t%é%égﬂ:rr@‘sts' h‘gfgea“ég% ghv%vﬁ 1 8ﬁ$mpie in Whicf'fie it containing
hydrogen is provided as a single layer, but the film may be a laminate consisting of

15 the silicon nitride film containing hydrogen and the DLC film containing hydrogen
or a laminate thereof having three or more layers.
Further, this embodiment mode can be applied not only to an active matrix
display device but also to a passive display device.

Also, this embodiment mode can be freely combined with Embodiment
20 Mode 1.

[Embodiment Mode 3]
Here, FIGs. 6A to 6C show an example of a structure partially different
from FIGs. 1A to 1C. In this example, among a number of pixels arranged
25 regularly in the pixel portion, pixels in a 3 x 3 matrix are used by way of example
and the preseni 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




the above. In this case, as showmn in FIG 6C, the auxiliary el ectrode 621
Is electrically connected to the wiring nade of the sane material as a
source wiring 10 through the cathode 20. Al so, the pixel electrode 612
(612a to 612c) is fornmed on the interlayer insulating film 15 and contact
hol es of the TFTs are fornmed after the pixel electrode 612 is forned,

t hrough which el ectrodes 607 and 608 subsequently forned electrically

comnect acBxelofeFRE! sade £ 1neRhiiilg, L5y sTRenUANEan & Hnt aaihaly no

films 14 cover both ends of the pixe es an or

t her ebet weegionAslghtsemiiftiag! yegion FI0GS. a lghet® light dhRtiAE dRBidH; CAPAUNRELT ayer
is fornmed so as to partially cover the organic insulator 624. FIG 5B is a
top vi ew SABHINggregiqs X&B, abdes lighteemittingitagiony fhese lighs enfiingatepoons ohhi ch
correspongs to

|G 5A. I.n . FlGs, .5A 513, th ' 0 ¢! d |
o' br ovi dbiie SplossesiTse dfett sty dElay dlevicsaepabliebiondeseer &%SE{%;P?; 624
! SO it ) | . :
from eaoh ot het T ay oAno iy BAIHAR, LGB I ERTBASS BN tmdly in) "
FIG 5A twiclopgidining fsspdr%mie(ﬁﬁs‘in%mﬂe bivfe 3NN, | arhiusehf GukPdsy ddctiidR

provided for each pixel colum (Y direction). 25 FIG 7Ais a top view
cof r espon@hgnd @nrirganicinsulatos 24 ravelsBbs@atiall h ¢he soneebipeons piemtadditomn t he

| ef t - hand, porfion i artially shown in e right-hand, portion_ in section,
whi ch corf B@ﬂ‘é“s B e FSF1 ?6@%%&# iﬁﬂal of, tee apgHiang elecifpds Rheis

auxiliary .G | ator. of  Fl 7A are subjected
to patter ﬁ%%gféazﬁi@dn(&ng% &tﬁgg‘é @Eﬁmﬁfﬁﬂgﬁ&oﬁﬁe§gn§nmgggﬁﬁaé 3 S04SRV iring
t her ef 10 . t130ugh de cathede 2dre fil mthickness in total of the organic
" i'nsulator and the 23 auxiliary electrode is relatively large, steps are
i ncreased, so thdso,tthersx¢lselactrpds GilBi (612 tohét2d)hie forand par eid iwerldyat i ve
filmis diffjcult se for el Sgkrical connection. In particular, 1n the

case wher B¢ “tgrfélfl?gs)bgraé‘ﬁtco&ﬂ% sy the TIsqre ferared after, the pixelelemraslet may
occur Se12 B, B ECHLORT TS, L8y o8 B, B RO B,
o | Sl 318, ORANTAD, GBS, TG |
the 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 50 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. S5A 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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el ectrodes 622 by an evaporation nmethod. In addition, as shown in FIG 7C
a wring 623 nade of the sane material 10 as the source wiring is forned
in advance so as to surround the pixel portion. Follow ng this~ second
auxiliary el ectrodes 624 nay be formed so as to intersect the auxiliary
el ectrodes 621 at right angles. Wth this arrangenent, each second
auxiliary wiring 624 can be provided so as to directly contact the wiring

623 as welikiliasy tdiecteotd lis aelatReBCtinade & e i@ordabSd, a1 thharihee! GCty ode
621 and the 15 second auxiliary glﬁecl:gréodeéz%ﬁZAfl arleCEeE%ngl%(i ﬂghgﬁn%ﬁaﬁscél
portion t ResEbiditydbat she Vrsparent kendughte &t is difficeli on uss fappilenfica e.
Al so, when the secorid auxiliary electrode 624 of FIG 7A is subjected to
pat t er ni n§°PUFNOR,| ThRarug N therpase wlerg dheiransnmsnt cogduete fiber isf or .
Further, E in which patterning i erfornmed,tw ce
20 to for %a@géﬁﬁ,??ﬁl‘(iﬁ%@ﬁﬁ@w eCI% lé%:p P%&%%é’f%féﬁae{%%- sé'gt?ﬁfbfroé‘?a>éfllc’ir§‘?fyt°

el ect r 3le fiG@Hor cnl@NEMSnectibR babdd AleYaShE '

| atti ce shape using theneﬁelt al mask gh%vvrll W@?@o@%&zﬁnéﬁ%%%cﬁagéon

ri ght - hantheplwdrdayer, aflsBowdCin B@n7Byshe auentsbirvifdedsial R bdendrbisd! fone.

At the tige of evagor tion, there is a wap-around portion, which
partial | yloRKksglechotles denpied bynh2+ hAlsnythe inaety! arasktmayids wwd toeformsthicor med

inalattj ok R s .enbodi nent nmode can be freely conbined with
Enbodi nen'tafé(éﬂgg%o{?ﬂoﬂ%ﬁef’%%ﬂf)m%h%'de 4] 30 Here, an exanple of a

structure parti g hAddidbhif [ | &% - I i 4 | I 9A
to 9C. In this exam;lﬁgfl’ ?mg%wglﬁpngéﬁdfl@féﬁ é%r@%#gggﬁﬁﬁégﬁlj?%t%%ln t he

- pixel Ybras ¢he spurcel wirimg ds Formdd rintadvanat sousedo ariaidofheea@PlpRrtighd t he
“.present ilQVﬁntion wi |l be described below. Note that, in a sectional
st ruct ur eFobwing this: spcend quxidiay plectendop 62He maynbe formédse asf toFinBasedA t o

compound 115, ReBiOBR 621,37 Vel Shates, oW REgtbratsnseamnt; sich socaed.
I on S0 50 cAPIRSHRONSL S0yt s i 2218 75,
is a sectweHads theeausidioen cddornglet 621.daBRES the auxiliary electrode 621 and the
15 second auxiliary electrode 624 are designed such that a portion therebetween serves
as the light emitting region as appropriate. Also, when the second auxiliary
electrode 624 of FIG. 7A. is subjected to patterning, a metal mask shown in FIG. 8B
as an example is used therefor.
Further, FIG. 7C shows an example in which patterning is performed twice
20 to form the first auxiliary electrode 621 and the second auxiliary electrode 624.
However, the auxiliary electrodes may be formed in a lattice shape using the metal
mask shown in FIG. 8C, As shown in a right-hand portion of FIG. 8C, openings
are divided along the thin line. At the time of evaporation, there is a wrap-around
portion, which partially makes a film thin, but the auxiliary electrodes can be

25 formed in a lattice shape.

Also, this embodiment mode can be freely combined with Embodiment
Mode 1 or 2.

[Embodiment Mode 4]

30 Here, an example of a structure partially different from FIGs. 1A to 1C is
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line AAA" of FIG 2. 10 Instead of providing in the structure of FIGs. 9A
to 9C the organic insulator 24 shown in FIGs. 1A to 1C, the inorganic
insulating films 14 and auxiliary electrodes 721 serve to naintain the

i nterval s anong the organic conpounds 17, 18, and 19. Also, the organic

- conpound | ayer 60 made of a polymer (typically, 15 poly(ethylene

di oxyt hi ophene)/ pol y(styrene sul fonate) aqueous solution (hereinafter,

: ] I € . S on
referred tiows in REORTORSE) ))O{m'lﬁhth%(ﬁ(@rﬁpﬁeséta}?%ﬂﬂsg én'#'?dl?e? 49 Eﬁyﬂe{r{#g

reference's sake) is fornmed by a coating as a spin coa

net hod or regulasty ay theepixet partibri, Ipitsel $n b REM noitrik age @sdd b vl bRefamPAlesO,
the organic, conpound |ayer 60 nmade of a _polyner has conductivity, through
whi ch el edRq tBa| PreseoHVEBLPB WH thee deseniked Relvde DNotearbials He awsectimaly

| ectrode_721 | hj d.. B Vi di t h il | ectrode 721, th
cat hode. (BT (S a5 is blRalipliBe samie uthoee LG TAcOcle erety: | n
ddi ti on, ; gl L d t hi wnt N
i || oy o Tt (ARAREANIafR 1SRO8 okbuld B0 8 P Pibord [WOF ng' or

el ect r odemiade tdfea Ipoyyaner RyproviddieoaUke|dndiry satfass. OWRug Sn RAGITEA B8 9C,
subjected to filmfornmation or patterning before the EL |ayer is forned.

| f the tréorepanes identwattd these of HIGs. LArtoeliC are déreoted biylidentycat referemde 721
brought into contact with t el rode in the |ower |ayer, the cathode
can be Ieﬂ“lgﬁ{aﬁs ﬁ?ft%mp\ﬁﬁ!ﬁ’; gﬁ@: ég-i%éﬁ 3 SEEHURAVIQY Eakcnlang hodshere
dashed | Q—_gqgfpﬁl}e‘z 2. Further, in FIG 9C, electrodes connected by
the dotte Tlne are electrically 30 connected to each other. In the

term nd@l porti olstdadeof! movidie @ thdhathRfditnat FI&s294 ofomed Ghe t&gﬁrﬁﬁm
material as the cathode 20. Further, FIG 9B is a sectional view taken

al ong t heingakiberd 2¢i shove Bn BIGs.FLA 1@.1Q)\ 8w inorEific BBulating filas gihiaad
i nsul at i nﬂ-@{it-l ms\é4 coyer 2 th ends of _portions denoted by Ila to Ilc and
regi ons t Ht Videhtrodes 741 sseryeeto ampindaigh the dptesvalfppmong dhi cgamicEL

layer 17 &ifhbdd rned,.lkght is used in conmmon is shown, the present
I nvention |sﬁé1%r!&p§7ftlfgéﬁ+%g y limted to the above. It may be also

2oy L LTI e dotpasc ook 0P, 1 TEIFACE by
15 poly(ethylene  dioxythiophene)/poly(styrenc  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 clectrical

20 comnection 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 aﬁxiliary 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 clectrode 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 eclectrically

30 connected to each other. In the terminal portion, the electrode of the terminal is
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Enbodi mrent Mode 1 to Enbodi nent Mbde 3. 10 [ Enbodi nent Mode 5] Here, an
exanple of a structure partially different fromFIG. IAto 1Cis shown in
FIGs. 10Ato ICC. In this exanple, anong a nunber of pixels arranged
regularly in the pixel portion, pixels in a 3 x 3 matrix are used by way of
exanple 15 and the present invention will be described below Note that, in
a sectional structure, the structure is substantially the sane as those of

FI Gs. | A farnidd ekbephmetatcralys tHeacathydd pmgs 821 are provided on the
cathode 20. Thus, in FIGs. 10A to 10C, conponents identical to those of

FIGs. |Ato |IC HrehaeddedPb)s iadetioeal vievetaeanadenguherdakked tine SBpldfci ty.
Al so, FI GF Oé s, .a secﬁgnsﬁ vj ew taken al on 20 the dashed line A-Al of
FIGg 2 AFLG: 2t ne\lsonn Vi 98 dag ippraangomsulaiing diilmesd Lorcaves beth esdes afnd
thus is ration thod usi ng, the netal nmask. In thi
case, an %@I@e&ﬁoﬁéﬁmﬁy?ﬁgt tﬁeﬁ;cu%l if%ﬁ‘g“& hEhgigen, lﬂ? §hlﬁdiaﬁ%daqm9“£?'
lattice shaps Bh Gvhi¢hNsh HIE X171 ki e. (or
t he anode) caﬁn%ge decreased in rlaesg*sltjaﬁg{elﬁli]%l gg&eﬁ ?%%éﬁtgﬂl}sg?;iﬁ cfd?]rﬁgxgygl i on,
t he transghovemt theoprdsaiti meehtibmis ant lpartiaderly himited FItid@bovd. helanxy bear y

el ectrode 821 is used to gchi eve connection with the wiring or -electrode
in the | ol Pogyikle toformyihe Hlalpysnferrach pigel cruitting thersame d¢aderred on t he

auxiliary el ect 821.brought. into contact with the electrode in the

| oner | ayer, tﬁ'glqg%rt ﬁ%‘bée) e@él{%)édglelnieomii'a‘f.c%tb@ %rﬁ Y cpbinapwith gne of
sect i onal ExibWithakeModk AN BAsbAkn ine GCof FIG 2. Further, in
FI G 10C, el ectrodes connected Ey %ﬁghggegbtted line are electrically

- connecltled to each other. In the ternminal portion, the electrode of the

tern nal Ijtf?m%or_rred of the sane material as the cathode 20. Further, this
embodi nen ediment Mede 5Bel y conbined with one of Enbodinent Mode 1 to

desori bed usi ngiEife MYTPORIE RS % ASBHFLRRGialN GUSEN HQTEIGHH Ao 1 B
this embogigmnin FIGE AR ky 9002 Mty BEohBIEMmERE bl GY S8l ded"
regularly in the pixel portion, pixels in a 3 x 3 matrix are used by way of example

15 and the present invention will be described below. Note that, in a sectional
structure, the structure is substantially the same as those of FIGs. 1A to 1C except
that auxiliary wirings 821 are provided on the cathode 20. Thus, in FIGs. 10A to
10C, components identical to those of FIGs. 1A to 1C are denoted by identical
reference numerals for simplicity. Also, FIG. 10A is a sectional view taken along
20 the dashed line A-A' of FIG. 2.

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

25 its entirety. In addition, the transparent conductive film can be made thin.
Further, the auxiliary electrode 821 is used to achieve connection with the wiring or
electrode in the lower layer. If the transparent conductive film is formed on the
auxiliary electrode 821 brought into contact with the electrode in the lower layer,

the cathode can be led out. Note that, FIG. 10C is a sectional view taken along

30 the dashed line C-C' of FIG. 2. Further, in FIG. 10C, electrodes connected by the
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10 the insulating surface is described. As an active elenent, a thin film
transistor is wused (hereinafter referred to as TFT) here, a MOS transistor
may al so be used. A top gate TFT (specifically a planar TFT) is shown as an
exanple, a bottomgate TFT (typically inverse staggered TFT) may al so be
used. In this enbodi nent, a glass substrate is used, which is nade of
barium 15 borosilicate glass or alum noborosilicate glass, a quartz

subst r at edofledillvecare SUBFICARY GonBectPBUB! eaHRShEAL fic A f‘fﬁ)ggcrﬁgf@ter ate

formng an insulating filmon the surface nmay be used as a s

pl asti c salsstrode of en/ienmined as foremidsdfahe sampdnatcrigh & thercadigiRM. t enper at ur e
of this enbodingnt _al s%iimay be used, and further a flexible substrate may
be used. 20 Nexfturthek;ihis simbpdiment jmede can be fisehegoahined ovigh omyerf of a
base ins e i eat - resi st.ant ,gl ass substrate with a thickness
of 0.7 rrmgk@ddﬂ;’?%{%%é%g@tﬁﬁl%f’ﬂ’r%%fftma%%f 400C using Si H4, NH3, and N2O
as mat&f i al gasThe teséa® ThPSHdP fhus¥ihRrudd Filf D8 ffdyiier 2eribbd u§A L th =
17% . The silicon Igxynitri de frﬂhmsﬁ%g&éu?ﬁi gggg’é&“&@%@r@nﬁl pdr_‘e]%@éa%‘iey 10
to 200 nnjollchiegsumbadtimends @fdetdie fil mis washed with ozone water and then
an oxide filmon the surface is renoved by diluted fluoric acid (diluted
down to 1/100). Next, a silicon oxynitride filmis formed as an upper

| ayer of e, base insulating filmby plasma CVD at a tenperature of 400C
usi ng Silt)[gghagwtgj material gas (the conposition ratio: Si = 32% 0 =

59% N = 7% H it sl m thickness of 100
nm (preferably ?Oﬁ%%e?égehﬁgﬁﬂéW?gﬁ%gn h{rg}gﬁgﬁgl Hém%%l?@%g ﬁg‘f}gF Cf?gn?%Pfh a
~|.am natCe. thei inbelatingspeficads dbsribadi natLai ackiie cRinentda tBRMIGR MMMSERSr i | M
"_having an anprphous structure (here, an anorphous silicon film is forned
on the | abseddlherdipatinrashureadp ast TET) beroea MOSdrafsi300Gay sisughe Giedd as
materi al gas. The, sem coilgxtcéor fil H\ (an_ anorphous silicon filmis used 5
here) is 54 nm{pl® 8r&oEY 1o6Peeilsely aplanar R Ekde s80WA #ngs examplat Png

L, SSRGS T R, L P

T4 {1 W ety g g, MBI iy piom

seni cdiduearesilichterglassamabirhinobarosilicate 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
isulating 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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10 or a silicon germaniumalloy (SixGel_x (X = 0.0001 to 0.02)) by a known
nmet hod (sputtering, LPCVD, plasma CVD, or the like). Plasma CVD appar at us
used nmay be one that processes wafer by wafer or one that processes in
batch. The base insulating filmand the sem conductor film my be forned
I n succession in the same chanber to avoid contact with the air. 15 The
surface of the sem conductor film having an anorphous structure is washed

and then 8awr Yot Rirth OXi fnihkhieM apﬁﬂ@)utz%?ﬁéialé %gk[}aﬁﬁiﬁatci 3‘8;3%‘5“3\,\%1‘{’(;%; he

surface usi'ng ozone water. Next, the sem or fiTmtrs

m nute asouwtonafuctarpfitm thavéhe nBNAmoRsHAR Qfudies REUs) doloPhees stifeon
control the threshold of the TFTs. re, the anorphous silicon filmis
doped wi t AilBdrisdonyed on hedpminate bisnplasinahClilbat artempBeAtble 0 304%T sthghy

pl asma w hgut maais .s]tegar atﬁ%n. The  dopi glg conditions ing|lude_ setting the
accel er at Pon* I3 AR 825 5 W@ sqmicopducior flw @n amamphgps silicea fiyn & wsad ng
di bor an ) - dose to 2 x 1012

at ons/ cﬁﬂhe{\%?{% ?M?%F%‘%E‘?Qgi?e %Og%%ﬁ@ﬂ%ﬁﬂg%ﬁggi ning 10 ppm of nickel by
wei ght is 25 applijase ilnyuzatiagl kA in ARt eAGoBimARP hiéal !t%:—lazél‘:lé% Y be
sprayed onto the entire surface by sputtering. The sem condlct er Fl mis
subj ect ed Hoyvewsas therbase inmwlating fimanay bi zesingledayer @bmatettansen kyadustt or
film havi nm&gyﬁlal st’rjﬂct ure.. The heat treatment is achieved in an
electric g, mapHy, (fNgHRS S1liGome nskha myperialype they sgmigmductart ment
in an ele [ I [ I e rature | et..to,.500 to 650C
28 and thgq%r%a%dgﬁ?ﬁ?%gﬁtsﬁﬁgﬁ%j%g %blézgﬁéﬂpngﬁe ﬁgpléc:‘onéﬁlgfqrif&lgh frqop ﬁ’ltlffé’?i ng a
crystal0 of autlictregédnahimi 41 Geat afr Il %A 4 at
-5500C for 4 hou'rs)g after he_g? r eat ﬁéﬁgxﬁﬁp@yﬁy‘%ﬂggﬂgﬁ %rgn%gﬁ{@gg‘o for
an hour) . (sNuttesoghLPRY/DsplasmartMEY, or the like).s PlaymbalVDzgshabene ubsd hest
treatnent, using.an electric furnace, 5 it may be crystallized by a | anp

anneal i ngPa % At Processes wabyr B pvafer oy oner (hai Arogesaes thbaicha Jherbasei ne.

After an g fi km.o tace of t silicon.filmhaving a crystal
“struct ureﬁiggg?glr‘%]ot}gpﬂ %ly& Ql%i g%lréb(%f"ﬁﬂfi{plrcg&%i%a% St ‘FP&‘HG?’LH‘, sue éﬂPPdﬂo&@ wave
sol i d- st at@mé eEgibang dvaed e86@00wiM theyidt h harnonic of the fundamental wave
are

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 conirol the threshold
of the TFTs. Here, the amorphous silicon film is doped with boron by ion doping

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

Next, a nickel acetate solution containing 10 ppm of nicke! 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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10 enployed in order to obtain crystals of large grain size when
crystallizing an anorphous sem conductor film Since the |aser |ight
irradiation is conducted in the air or in an oxygen atnosphere, an oxide
filmis formed on the surface as a result. Typically, the second harnonic
(532 nm or third harnmonic (355 nm of a Nd:YVO4 |aser (fundanental wave:
1064 nnm) is enployed. Wen using a 15 conti nuous wave | aser, |aser |ight

em tted fradtheliteddhpavBists 6t HAORS HRYE RMQ4 ol @BBbn ifﬁn?‘ﬁ%Vﬁ'{gt Eq:rkﬁﬁf).
harnmoni ¢ by a non-linear optical element. Alternatively, the Farnonic is

obt ai ned Isirupture iihgbtrivaddychemttadatanedt domnorystdilieaion at33EIC EbLeAEYurk) a
resonat or. Thﬁl harmonic is preferably shaped into oblong or elliptical

| aser |i gRAftehheah teatmentafor dehydregaratiog (@h SPTCar any pum antlthdimh fe
irradi ate My =S ) Leect . The ener depsity required at this point
< about - SpArBRER, %‘ea?b%‘r g R Al yainy epsectingimiges ne
irradi agi on,midNehe TLMISPREHCHEr 4T i |ve r..].ight
at a rate of 1}8 teo 2000 cm s.§JC§‘l c?(I')’fR sagl,nggl;(ﬁoz{ ﬁﬂe{h%{ﬁép%g;l@goefl gg@ﬁgd{ggy
usi ng t hecsystalbpatidi inna ket tignea  crystal li zi ng structure before the second

harmoni cs of the continugus wave YVO4 25 |aser is irradiated thereon, it
is preferabl e tRdteri#e oxidq fidm pn| thehsiwufang of drey silidoni fismshaviogua erpstaler

the | | .S i di d . th ' ed to, formthe TFT si th

i 11 con 1 ruRls 45 PR BST gl et Hafoon waciks, mseayatous wave
silicon £PVHY _ ' Het'eoh thas il | _

et ance, "t RangRSh R e SeBRaTRARN FnRinic of (86 SupTRERAER oty

- crystall i empdyadcinireedbetorobtiinectysgs dfi Bhte 3ainSsizé 'RHERI@YstlIBIGO N 2
~mobility is al most 300 cn2Ns, when TFT is formed by 29 using the siTicon
fi 1 m havi ABOEPRGUSsIeamicPRductor fidmur eSiate dhe ldser lighenrrhdighioniis dondadiedt iad

er oo SRR b oSSy ST T e M o 100 S0,

have 5 VOOR acePRy hetecthd ipfonk b PrATRr TR RRlhofle, A RTR B 5,

Lreatment 15 perl ormealor aohyar sgenat o in ¢ REHR: Con e WHR g

cryst ald | pentIIOYstWaee dasgr.blasenbight nwdttex fidme as &6 OWd pbaeranintiauods tWhere

~conti ”“OUW&Y ela?s%éo%sl %ggxr/ergg&/ %tao }'Igrrfl?gl‘ili(aft %()j/ a non-linear optical element.
Alternatively, the harmonic is obtained by putting a YVO, crystal and-a non-linear
optical element in a resonator. The harmonic is preferably shaped into oblong or
elliptical laser light on an irradiation surface by an optical system and then

20 irradiates an irradiation object. The energy density required at this point is about
0.01 to 100 MW /cm” (preferably 0.1 to 10 MW /cm®). During the irradiation, the
semiconductor film is moved relative to the laser light at a rate of 10 to 2000 cm/s.

Of course, although a TFT can be formed by using the silicon film having a
crystallizing structure before the second harmonics of the continuous wave YVO,

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

ozone wat assifgothe sTRcapARdfvin: h QEyBtANNE BACNIE afleRYRE 148 8% 08 ifhlifed
having a thickness of 1 to 5 nmin total. The barrier [ayerhere i s torned
usi ng ozdéhercons lbe mhehility isrmyreecl§ ompes coywitkiaboai 00 the0Burfase of the
sen conduct or t{lﬁj mxlgavi ng ﬁ crystal structure thr ou?h ul travi ol et
irradiation in aHtSxig<hySallization phepaduged smepnidkpl exiadingtah glathentsthaf ace
of the sen C b ayi ng. a ryst al ructure rough. oxygen pl asma
t r eat nent @%’?’B V %‘S’:étr?%ﬁ%ﬁl%gg n%% &%ﬁo 1, @b%ﬁ?%dibard?o@f?a‘béa’ﬁ ¢ mc“é’}l/lg oVaY&an
about 15t 6/ V0, MiBek M Fladeatcdehdi t Bfitdd r | 356"

| ight irradi a’?i on may be re?r%%]ggmtt)]é é%iéhgﬁggé;drﬂlhgirréq?a%% élﬂé Shp%rnnfg%.?ls%
Next, an demnghdasing hi conofghons etnicairdi agl #igheal &eﬁﬁﬁ@iﬂdiso?eﬂf&?néﬁrfbﬁ er

| ayer by pl Fllsrra CVD.or sputtering to serve as a gettering site. *“The

t hi ckness dgRydrogenafian. pawlisthei silicon filmmhigingo at erysdlinanstriscinee T8dy sen.

The anorp jhicgn filmijs formed.in an argon atnos ewththe film
f or mat i on%?@%@u}’é{ &8 fﬁc\g’ng}aﬁqﬁmrﬁﬁ%ﬁ éB? fPREUARYS (HaVEs W@@r‘a&f‘ér@éf.b%o
Ther eaf t efgradiggid treatnent is conducted in an electric furnace at 650' C for
3 30 mnutes for gettering to reduce the nickel concentration in the

ey be Used I nstead of A ol eetr g Fur naces Ui ha P ROURE Bl I R AG an
et ching sPtppelaser hdn dheraast thats thee exeiamre] lasert bé the arksr plavesissidetdcanis i | m

contal % OB AR et 5 BRSBTSt o o s S s e i o

29,20, Py OO0 ) YRG0 6 40 AV, SR o] B

getteri ngovéidxgpedah( foi 98 %xi de filmis formed on the surface of the obtained

sth COInS film In addition to the oxide film formed by laser light irradiation, the susface 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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10 containing a crystal structure (also referred to as a polysilicon film
using ozone water. A resist mask is then fornmed and the silicon filmis

etched to formisland-1ike sem conductor | ayers separated from one anot her
and havi ng desired shapes. After the sem conductor |ayers are formed, the
resist mask is renoved. The oxide filmis renoved by an etchant containing
fluoric acid, and at the 15 sane tinme, the surface of the silicon filmis

washed. TRAAutedFot DMLt d \ s I ng- sl i | I to
serve as a ggtee Pngul at |$1§9 fr %K?dnq@ %@lgg%ﬁe&qﬁ%%@tﬁ%ﬂ?h@hﬁ %e%qﬁgﬁ%&ﬁggﬁm
silicon okgvingrd deystalsmucoasposianipanhedling agparaiuddfay Be RWinNemd 6¥oanH =
2% forned bé_ plasma CVD to have a thickness of 115 urn. Next, a lamnate
of a firstleebiiignasge filmwith a thickness of 20 to 100 nm 20 and a

second conductibe.fi Ihmwi t.h Elthi ckness of 100 to,400 nrn is forned on the
gate insul at i ngPigHhe barties Lyshas analehing stappsr. dhe geHesing gicsnamelyi the a

t hi ckness NEH-Sf .. l.nsulating filmand then a
t_ungstgfl ??Pﬁglﬁmg%tshE?éfca?hﬁglﬂﬁgggﬁél#ﬂg?gg?ﬁ? ilg %’é&?@n{eﬂ%rrgg}ﬂv he %U@Fi ve
films arebpaler dayeads byletlivelyneatRddrisy ahomwa Medevatia. f ‘Ni@h&%ﬁd?kcﬁ vedes
and wirings. 25 The conductive materials of the first conductive filmand
second ~cHVeRIdtd xegidri haviag digh erpgs camtontthtidn fdusimgt dettegingy nd theséfoké ftg Of
Ta, W Ti , é], and Cuh gr al | oys or conpounds nainly containing the
above el e#élr\f/i%g?‘b He remoye the Bargies daiea that isagaxideElm afsrn @etienaitict i ve il m
may be sem cond [ . kcal Ly pol ycrystalli silicaon.fil doped
wi t h phosphor usNg;riegtthiedr giﬁr‘%'ﬁﬁll 2 %%ﬂe%ﬁ]&%#acﬁﬁ;?ﬁ%chélﬁ-s&c%”ﬁ@
filns.10 dbeai®s anérys@y SitubRie (8150 efdrréd t ' i inpt ure
- conductive fil rrlséForfyexarrpl e, g(t ﬁr ee- | af/ﬂerrt@gts raﬁg?l rsglcto\({:*gfrllisn?)s/tﬁ%lﬁg %#ﬁ% 50
nm t hi ck wategst én résisimmaBR0in therhifokmed varidhwie sili¢oaofilal i9yetcHed toSithrhi | m

and 30 nmthick titaniumnitride filmlayered in this order may be
enpl oyed. lsifWé’ri‘ ike, semiganductorlayers senasated; fsomnpnoyaaather angs havingf dasireds i r st

S Fonae el | AP SERLAGTH: BB SRl LS Sl o | oon
Third conducti v i e i movd B gBRScldaf cphlAhE Tl agtf i 8 B, .
si ngl &5 asaeme tioondihetsuréacki dintlagillenusitd. 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 thicknéss of 115 nm.
Next, a laminate of a first conductive film with a thickness of 20 to 100 nm
20 and a second conductive film with a thickness of 100 to 400 nm is formed on the
gate insulating film. In this embodiment, a tantalum nitride film with a thickness
of 50 nm is formed on the gate insulating film and then a tungsten film with a
thickness of 370 nm is laid thereon. The condactive films are patterned by the
procedure shown below to form gate electrodes and wirings.
25 The conductive materials of the first conductive film and second
conductive film are elements selected from the group consisting of Ta, W, Ti, Mo,
Al, and Cu, or alloys or compounds mainly containing the above elements. The
first conductive film and the second conductive film may be semiconductor films,
typically polycrystaltine 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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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 adjusting etching
conditions (the amount of electric power applied to a coiled el ectrode,

t he amount of electric power applied to a substrate side el ectrode, the
tenperature of the substrate side 15 electrode, and the like), the filns

can be et @héwodagert aper-adeasomthiftived filhhe Fbf Exanfi€hhnehbE .
conducted after a resist nask is formed. The fi rgﬁﬂe’tchi r{g %%égg?%lll%tﬁge

i ncl ude aFPR§sHRBE & RPO( 1@, Back/itin)gstovdilmg fSOPOBmVWhick aluminued silRbaciligde at
a pressur%é&f I}l Pa, egpgtﬁ)yi ng CE4 Cl2, and 02 as etching gas, and se€tting
the gas fl PR, 400530 ingp dhic t Blaggym xgjndep filmclaggred Tinethds osdaramay dhede 20
(sanple s SOy i _ Qwer.. of 150 (13.56 MHz) to apply a
subst ant i ta"?ﬁ?)’@gat W/lgéilgé ‘fe?tgﬁéé%sﬁggf)ts\g@gurerhlé §1e y(‘%’r ztES‘g%’F‘)‘tquﬂéeulfbrﬁ? ate
side ef econdadivesfil@. ma§ e rdmda&d e o lae 25
cmin dianeter g_gére, quuarr'%éadi sgyggﬂg\ﬂ?%ﬁﬁ?wg’ g%‘?lﬁﬁlﬁﬁs{nggg\slfﬂ%{e)g)ﬂ%e wW
filmis efOhdd) ubilor of htwe Seavmtl etaduegveorilid | ang tie t afacdd Byound the
edges. Thereafter,. the first 25 etching conditions are switched+to the
second et CHTGUELHERIEH allgy ((Mdut) riémby and) the Hidanivei sitridesiim Tifeths ethinid

gas 11 ow Copale Rl ias Be 108 Y Hhbuit i calruity a2 Seeicteven
VHz). pomto@du&%m%@g@ﬁgﬁd el ectrode at a pressure of 1 Pa to
generate plasma for etching for about 30 seconds. The substrate side

~ (sanpl ¥ 30 st agifPisduatbedy Craiphad Raspyestcling2e piéfokddorMiélinkQwogRl ¥ a
~subst ant i gl |y 32 negative self-bias voltage. Under the second etching
condi t i on&rHheprductivex filine andf secprd aeenduchive sfilms e(first letchiig i treataedt tanel TaN

fil l.host t . d . The first etchi diti
bt he. s SNt Rk, IR Feina IRt euintang ad v el gonditamant

5 Next f i <1\ i st t. 01

| o, TpUho Wi STRACAHCHAR AT B blhche % HhalRSeF dBBd
gas, set powgr nhplighsofd swbstate sidet électbes,ank t&@lpéwt&@ &5 SfeMubstatk gidel ng .

an RIF (13 56 MHz) power of 500 Wto a coiled electrode at a pressure of
Pa to benelestrads) fﬁ%?h&le liks). thec filmg chobesgchat emdi sapetdk as dbsitedat €Tlsd Gigst

(sanpl e Sét%ﬂﬁ?g %legtcr)nern Cl%i c\:loensiiuacpedR ggcr 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/ 25/ 10 (sccm). The substrate side

20 (sample stage) also receives an RF power of 150 W (13.56 MHz) to apply a
substantially negative sclf-bias voltage. The area (size) of the substrate side
electrode is 12.5 cm x 12.5 cm and the coiled clectrode 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 power of 20 W(13.56 MHz) to apply a substantially negative self-bias
voltage. Then, the third etching conditions are switched to the fourth
etching conditions wthout renoving the resist mask. The fourth etching
conditions include using CF4, Cl2, and 02 as etching gas, setting the gas
flowrate ratio thereof to 20/ 20/ 20 (seen), and giving an RIF (13.56
WMHz) power of 500 Wto a coiled electrode at a 15 pressure of | Pa to
generat e pkastivg: §4If-beiscVolfgef oy h iti '

(sanpl e stagf al so recei %s an %ﬁqp%ﬁg?&g?eggﬁ’\%/%@‘%%%@grﬁg‘g ey a
subst anti &f %&rﬁ@g‘a@lmﬂ'@ used fthbiSfilmohhdgke TaNefilhiardeghetitv almosiht isame and
the fourth etchi conditions constitute the second etching treatnent. At
this staf&&<§at %@Ié@l‘Fwéﬂ&ﬁ@nwlﬂpﬁggdHihﬁ‘/isﬂq)lt%étchmgsmmigaﬁdn&t:ni)mmitmayer

as the lo - he second conductive | ayer as the upper |ayer
are fornegg’?{fesﬁtgféh?%é{r?%g?es&' mask is renoved for the first doping treatnent

to dopesw th tRRxeFbilbfsSHE REEnd Y iinkCe ARGt %lﬂ?tlflé)qfsci F%agﬁﬂgejj ihhe
first doping treatnent enploys ion doprng or ion I nplan AC1 ON. é, i on
dopi ng copliicti offheathird bahirigheonditisasiiachel iging -GF X add1d1, 30 BRASR gagnd
t he acceleration voltage is set from60 to 25 100 keV. As an inpurity

el enent s $GHDEI thp Hasstlowerate ratpe thasaalita 3070 (sceposph @iving( B) RIF (#3.56ni ¢

AS) is tvoi first .| it : i { : |
R A e S R
t hi , . . ] ) ) TET | | d
7L orei oA 00 ShhE RIBLNECEE (DRI I TS ot

- seni caltdupower b2 W qBiS6OMEEE) fvapglyi @Quﬁﬁ'ﬁnﬁﬂlﬁfmﬁﬁ'@@iséﬁlbiﬁ@%itQ .. and
~-a portion %hereof.'_The masks are formed to protect the channel fornation
regi on of Thels Senthduhatabing congisions anerisvgtelied to- teafmeth EFRing conbigicmisi ver

ircuit th i pher,y thereof. In_addition, th ks are f d t
over L ap ( HEMRREATEPVIG Tk, FF MBeion D A9t Giehins coPaUonsayeiudeoRpngg t he
5 t TRI .@f ' ' or iohery. t f. A
Cpur vy Ceg o g OF a8loicHif B Seuft b Mg LI S URAERY AP 2R L 20

el ect r ode(scemf) cambgiviig @aNRE 13156 BRIAHGBIWE of $0F Was %néoiﬂ&PEIeetrBaéﬁf gent

using the masks fromthe resist. The second doping treatnment 1 s enploys
i on dodi rigfesyurei o 1 Mol entgenerate phesmeg fooretdmipignfpri aboise@) sdvontib.owlhat e of

as obtaiped by .
9 ' 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 are formed.

Next, the resist mask is removed for the first doping treatment to dope with
the entire surface using the gate electrodes as masks. The first doping treatment
cmploys 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

33




10 di l uti ng phosphine (PH3) with hydrogen to 5 %is set to 30 seem the
dose is set to 1.5 X 1014 atoMS/CM2 , and the acceleration voltage is set
to 90 keV In this case the masks nmade fromresist and the second
conductive |l ayer serve as masks against the inpurity elenment that inparts
the n-type conductivity and second inpurity regions are formed. The second
I mpurity regions are doped with the inpurity 15 elenent that inparts the

n-type corduhé ipixdlypdrilod, SQDaHfiahi188ebaNITHOmisks a0 "fohﬁe% Jtcl) :‘?ﬁé‘?‘%{ 9‘16

atoM5/CMB . Here, the same concentration range as the secon

regi on i s chemmsl fetmagomsegion of tlegsanicoRtuctdr topk fgrhingahe§nthdnhicFPRGUSE ed
W t hout renovi.ng the resist masks. The third doping treatnment enploys ion
dopi ng or WoHATVELFUeHis and the psriphesyr theyeofo 0 le ladduions therprasks are forpeed to

duct i vi . i _used typically. Here, i
Condct kPSSO Sl AR 8 e RS B s ot
wi th hysr eagent &mRrdOTST §P¥het[?]§np%(§1ﬁ%manhnﬁe ?gﬁﬁ%@gﬁgﬁgg 0 2 x 10 15

atoMs/ CM2 , and the accel erat oltage is . In this case the
masks nade frorur eémpstityamnekibhe(ns eegiod) aBAdUGEIMS WaNEh PERIEVA &5 tiPSkR
against the 25 inpurity elenment that inparts the n-type conduct i-\v-vitg and
third i npGlactipde dyifermed dyecanshuebing seiectiviely the speamidt glopiagi mesmane usimged
with the |j ri el eqent that,  inparts.the n-type conductivity in a
concentr a# ‘f%ﬁ”?%%&@“b%feﬁsgo oBh¢ gg‘i"“}f‘iwﬁlg LEGAHRAR oS mplays éon dapinggre
concent r afdd R i t Wy d rity. reagj ' referred .as n'
region. 30 Aflt ?ﬁggrlr%\?/i niggﬁﬁgb?e%ﬂgﬁsmgn%sgsegﬁghgmé‘%ewt‘?e i 885 ga&nch%y

- for medi0 t HduBdg phusplined PHRpwitheRidTegén t65BNE et ®30 Iﬁng‘ e ddie lifBM ot Y
y

regions and the Jifth igpurity regions are fornmed in ich inmpurit
el ements ilwpurkls  gtamyem candithe avdelgration vadugd is aet e 96 dm\e oduhieadeay er
5 The

formng the ‘ﬁ' hanngl TIT bg{ at@ge fourth doping treatnent. .
concent r abIGRags TREC fram resist éﬁ%ﬁ?c‘?%?oﬂqwgﬂﬁéal’fﬁeﬁep‘lq ypBraskorgrinst vity
is set frgm & ' oME/ CVB 1o add to the fourth inpurity
regions. The@%r%g}éggﬂ%i [iﬁf}il?élé)fi g‘%smge%p ¥ eCSflgHCtFHIX alngg?f?ﬁﬁ’?ga 1Hlltlyeady
doped i tdgigiRoaph éstiged. P) Tha sémldompuﬂtgs ré%i%ﬁs e RIpRACIRAGHY fllr§.
| mpuri t% element that inparts the p-type€ conducti vi t>? In a concentration
t 018 element thes imparts the n-type conductivity in a concentration range of 1 x 10'® to
1 x 10'7 atoms/cm®. Here, the same concentration range as the second impurity
region is referred to as a n” region.
Third doping treatment is conducted without removing the resist masks.
The third doping treatment employs ion doping or ion implantation. As impurity
20 elements imparts n-type conductivity, phosphorus (P) or arsenic {As) are used
typically. Here, ion doping is used, the flow rate of gas obtained by diluting
phosphine (PHs) with hydrogen to 5 % is set to 40 sccm, the dose is set to 2 x 105
atoms/cm’, and the acceleration voltage is set to 80 keV. In this case the masks
made from resist and the second conductive layer serve as masks against the
25 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
imparis 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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10 phosphorus concentration to obtain the p-type conductivity. Here, a
regi on having the sane concentration range as the fourth inpurity regions
is also called a p° region. The fifth inmpurity regions are fornmed in the
region overlaps with the taper portion of the second conductive |layer. The
inmpurity elenments inparts p-type 15 conductivity is added thereto at the
concentration range froml X 1018 to | X 1020 atoMs/CMB . Here, the region

havi ng t héosalelopine erhiathion dondacteds e fdditthimpaity idglof€dh@NBe irFupl SO
referred to as p- region. Through the above steps, an’inpurity region

havi ng t hémpuiyperegions t gse focmndudni witigh i smporitye delemeasc hinspartc opdysd or

| ayer. The conductive |layers 20 beco t he gate el ectrode of TFT. An
i nsul at i n§°f'$‘ll(§f‘|qé’ 6t ﬁ‘g‘g@‘{@ thessmigopgdugtor fayes dprmings ther predapngdt TER dwn) .

In this e ' . Ll Lcon oxide filmhaving 50 nrn in thickness is
T FATR bophR rcBhbs e

formed by asnma O course, the insulating filmis not limted
to a sificon oRihde cohbOMiaditbrd o MRk CirhpMSy Mehadt R4 iRfpaPkhee | atihat i ng
filnms containing silicon 25 may be used, The next st ep TRt v%tl?ﬁ:{"l’éa

tr eat ment cordadtivitymsuset fipnell ekt so dseti0t atcapem’itbaddavithe fiskith dnpheyer s.
The activati.on stig enpl oys rapid thermal annealing (RTA) using a IancP
li ght soufEBONSr r 485 APWih Temuglty segipns Meng fogien (enregienhareaalr¢adyndopsd or a

Che i nt er Mg pabRRuT PELRE e pituidhs' i6p BUE M Fabe Wi, e e el ant
activati ofhat HaWBY@$ ,thkhﬁitg’?@ Ub@ﬁdd?ﬁvit:yl o) n@@(ﬁ%ﬁqﬂﬁ%{%&@dlge&@ rs Fiﬂ'ﬁ‘:s the

activation. The first i | ayer insulating e froma silicon
~nitridéof phosplorus comebtraTibano obkein skarpagpe eehdictivagier Haeea $&ioA¢Hafthd O
“heat treatnment (at 300 toq 5 550C for 1 to 12 hours) to hydrogenate the
seni condulifosamgeaneentratian gange jas therfopsthnimpuiitygragiony ihglsonalied a phe
sem condutr‘égr% | ayers using hydrogen contained in the first interlayer

i nsul ati ng” PT'm ~ The seni conductor | ayers are hydrogenated irrespective of

e " ezince, o IRCTIAmSRAYE SR B ok S OATARINE o
portion of the second conductive layer. The 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 impurity elements used to dope
the semiconductor layers. The activation step employs rapid thermal annealing
(RTA) using a lamp light source, irradiation of a laser, heat treatment using a

furnace, or a combination of these methods.

30 In the example shown in this embodiment, the interlayer insulating film is
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10 (using hydrogen excited by plasma). Next, a second interlayer insulating
filmis fornmed on the first interlayer insulating filmfroman organic
insulating material. In this enbodinent, an acrylic resin filmis forned
to have a thickness of 1.6 pm by application nethod. Fornmed next are
contact hol es reaching the conductive |ayers that serve as 15 the gate

el ectrodes or gate wirings and contact holes reaching the inpurity regions.
In this erfbodédrefits thet ativegddstebedrativatiort oridowteet, SiRy Risalating e ity be
succession. Also, in this enbodinment, the first interlayer insulating film
is used aioﬁﬂeébéﬁﬁﬁgﬁiﬁﬂb@ﬁ@ﬂ-to etch the second interlayer insulating

film and then e first interlayer .. insulati ilmis_ .etched. 20, .
Thereafter, el egﬁ'reog'éii, I LAYEr 'ggp{%}f‘gaﬁﬁﬁuméagvﬁr?mnﬁ, siicgp itridg, silmy is i ne,
a lead-o ct : ; ' . . fr Ti,
Vo, or w UTEREC TROFNE SERRGRARCRR 1565 shE SbicBisl o el WM (LY

| ami nate 6502CTor flith M2 KARS) torhydioketiatk BRSSEImicaRd¥iof dyBt< ONFIRk Ridpds §bt | cON
(350 nmin thickness), and another Ti film (50 nmin thickness). Tﬁe

sour ce el érmmsaBng slengkng Woninin (RS soninoaducion leyas usogehydegda @otitained

el ectrode,. power supp |ine, and_the |jke are thus formed as needed. A
| ead- out &F g‘&%”ﬁ&ﬁéﬂ?%iﬂ}%wsemwﬁ% t erhs sgatieongductorglayetserte hydipganasgd

o Laver. e vhe - . top e wiring and
other - TERRAIPE oRnG pkdenpe BEIHE W Rle s BB b HEbR G
having a it al Other dfydrebatdioad aretheds egiyl\ﬁ%w@qnélqtiexl!;l%g\}[ﬂg' %ﬂr@gﬁlé@ﬁ?”d

external power supplies. A 30 driving circuit having a

~which ¥ fusihghydtogeRExaitdd hyplasmaynel 36 TFT are conbi ned conpl enentarily
- and a pixel portion with a plurality of pixels_ each having an n-channel
TFT or a p- chanhéXtrepeeond ierlaver insulatingdilmeis farmed opethcafiel dntereyer t he

< 1 ormoa s iR SIRLAIMT, o ihafuld TR, IR e BodinRern
L0, o AR AR LSRR o0 SRR ot (e
contacts with FThemddaent negimmacfhdléerachingntheaniductivd Fydey thint sbarngl
e VER | et Tacaropy or fatc witiigs and Contact holes seaching the wnpurity Tesions,
In this embodiment, etching treatment is conducted several times in succession.
Also, in this embodiment, the first interlayer insulating film is used as an etching
stopper to etch the second interlayer insulating film, and then the first interlayer
insulating film is etched.
20 Thereafter, electrodes, specifically, a source wiring, a power supply line, a
lead-out electrode, a connection electrode, etc. are formed from Al, Ti, Mo, or W.
Here, the electrodes and wirings are obtained by patterning a laminate of a Ti film
(100 nm in thickness), an Al film containing silicon (350 nm in thickness), and
another Ti film (50 nm in thickness). The source electrode, source wiring,
25 connection clectrode, lead-out electrode, power supply line, and the like are thus
formed as needed. A lead-out electrode for the contact with a gate wiring covered
with an interlayer insulating film is provided at an end of the gate wiring, and other
wirings also have at their ends input/output terminal portions having a plurality of

electrodes for connecting to external circuits and external power supplies. A

30 driving circuit having a CMOS circuit in which an n-channel TFT and a p-channel
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10 connection electrode. In this enbodinment, the materials with a | arge
work function, concretely platinum (Pt), chrome (Cr), tungsten (W, nickel
(Ni), because the pixel electrode is nade to function as an anode of an
organic light emtting elenment. Next, inorganic insulators are forned at
both ends to cover the edge of the 15 pixel electrode. Inorganic

I nsulators with covering the edge of pixel electrode are mde with the

i nsul at i ng’HT b cambaied cgmpleniaarilyyamput pieei pertwadwithen pRethie’ dBfixels
patterning. Instead of insulators, a bank conposed of organic naterials my
be for medacindiayving, ag wsbannelg TETeef raogechanneb il aom fotmed rior thenmanner

I nsul at or .88, setao%V 20 in Enbodi nrent Mbde 1. Next, EL |ayer and a cat hode
of an organlcq MOVemitt | ng el ement are formed on the pixel electrode of

uni ch both edgeNcRt et Ve Unkdt1dyRp! Meflafing! AR ﬁa@ésofng@&gjgﬁfc TR,

.evaporation nethod,” spin coati ng net n use

f or mi ngst heatéiall @yfeormedorAtheEbedoadl dfitdryeR¥dulitig kil@ht 18ThaséABodiRtkrtOr
moving of carriers to cause light emssion) has a light emtting |ayer and
a free coilg siicpaitole dilavwitha t eof 280 spoist fonget byespsttaridg.el ectri c

charge injection,|ayers. For, exanple, | o nol ecyl ar ,wei ght organi ¢ EL
material or a hi ?nﬁlcé’&tﬁcgrh iRt rACHSH tae monngelien ieéﬁC“iQ%eu@éH coBtacsy m an

EL | ayer. ' ' f f i ittin
ooy al Tha T P el of e L LBl BTRY Pl ske 5T EoRE o1
37 conpoumNtxtothed pitdl relbitrsdd 9 MmOl Withi 8b¥incRfhkt Ao o%ﬂﬁﬁiﬂg {Hatrpgm ts
light b triplet excitation (phosphorescence) (a triplet col?rp und) .

|.nor gah¥ c carrestioal slectrodn. adnsthis cembodinémde tiraymaecrisdedwithr at laegelveotkr i ¢

- .charge transportin Iaﬁﬁlrs and el cagéari charge injection | ayers. Known
organi ¢ EFURAOD:  CANSTSRY iPIiyHRi ¢ fAPE af Gr)e dRngEeR IV dy irkeN @), i t

i \ . . ial_f h t hod .net al
naving & S aer e rRingk rRGAOeS it ARG o Rl oS punlodsoft i e BEBLD 1
or G oup Zmiftinghdemeni. odi ¢ table) or alloys containing these are used. As

the work function beconmes |ower, the |ight enmission efficiency becones
hi gher. Thus, i Next, inorganic insulators arc formed at both ends to cover the edge of the

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

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

20 in Embodiment Mode 1.

Next, EL layer and a cathode of an organic light emitting element are
formed on the pixel electrode of which both edges are covered by 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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10 particular, it is desirable that a material with a lam nate structure is
used as the material for the cathode, which is obtained by depositing an
all oy of MgAg, Mgln, AlILi, etc. intoathin filmor formng a thin film

t hrough coevaporation of alumnumand an el enent belonging to Goup 1 or 2
in the periodic table, and subsequently form ng a transparent conductive
film(an alloy of an indiumoxide 15 and a tin oxide (ITO, an alloy of an
i ndi um oxicampanddp oz ianthinXfilde fimA&TB Znyht amittingn@atxiall eh{tZedts ]%1:@ yhe
like). Next,, the protective filmcovering the cathode is forned. e

prot ect i vEIPlel |S¥cHalon dPhesphaestenss) i(AsWipdet agmppund)mi Woygadat materiats
silicon nit L silicon oxynitri sputtering method. shown in
Embod: ment b e SBleoprarigRdpl bRl 1n o PleRlif Fiared b po e smimd

hydr ogen " eleetrid Nabakan); h It i r l gy t s M. t f] .

cont ai ni ng hydrogenéagknjt%ﬁgoéat g{jéé. I'Igﬁlg | ﬁﬁ%ﬁt%n%ﬁgﬁ%r%@eﬁh%nﬁe

f or med of matenials chmbergfloyed.mai nly contai ning carbon or silicon nitride

by a PCVD nethod. At the tinme of film formation, it is also possible to
terminate the déflEytisis assumeed g Being prafpebirdthaspera aftasial fonyitr ogandeur ned

i nt | . Heat treatnent.is.perf d withi f te t
1t 2 B R Pt R g8 A, Ml ferner el onsite e onauire

oo be i £ SouF P inih BeRbBT AIAN: didysihelifind hbdd 8wl AR mdXRoT]
the or gafintivenpaontts! Ryest, Mid Hghy 8regesh CHRiBhEAbb&hes QMY SOThEGE L i1 M

cont ai ni ng hydrogen and the protective filmare used to 38 prevent from
- enteriHy priieulaieitoist desirablen that b snatadal withha dsmimite tstetwre ioxysgdras thiei ch
.causes deterionatign of the EL |ayer due o oxidation. Note that, in_an
hput 1 out BAterItht iR Sathodsontich T ObiRee by slepabitnE el kRcof MEAS. Mibre i s
not requiaied L@ videythe nrat eet | fil t film containing.hydrogen,
and the i ke_.’ %&Aﬁfslg), avglplhoglé&c?'?cﬁ&lrm\éﬁ%ogﬁﬁglsneéﬂg} tgrc& &PFY@PO(S%IGHVT@ etc.
may be palowiidet hed l@aglehfent RIGR Az abeGkeRse 6f 2t hetkr eﬁﬁtﬁi@nﬁaﬁﬁk, gt he
pi xel portion. Needless to say, there is not inposed a particular
|imitatiouhseguendly fowexing a banspageni condugiveefiiint {amallelyesfem indiohudkidg at

| east e_cat hode,. .t organj c conmpound | ayer, and_ the anode is encl osed
by th se?ﬂi‘ ﬁéms_%g‘f’ Elgqq.) ag agfoy of ar;lpmdlum 0x¥de and a zinc oxide (In;0;-Zn0), an

zinc oxide (ZnO), and the like).

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

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

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

25 with hydrogen turned into a plasma. Heat treatment is performed within a range

| of temperature to which the organic compound layer can be resistant and heat
generated when the light emitting element emits light is utilized, so that hydrogen
can be diffused from the film containing hydrogen to terminate defects in the
organic compound layer with hydrogen (termination).

30 Also, the film containing hydrogen and the protective film are used to
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10 sealing can. Thus, the organic light emtting elenment is preferably

bl ocked fromthe outside conpletely to prevent fromentering fromthe
outside the substance such as noisture or oxygen whi ch causes
deterioration of the EL layer due to oxidation. It is preferable that
degassing is perfornmed by annealing in the vacuum i mredi ately before
enclosure with the sealing substrate or the sealing can. Al so, 15 when the

seal i ng s phstenatfeorh seoberisie drdm thé Sussidds theabebstiricel suchr & flodihR bhakysdie
procedure is perfornmed in an atnosphere containing hydrogen and inert gas

(rare ga¥'iieh mausesydaterignation ofdbe Ebadager Wye doadxidgticont Mats thatdingen.
Heat generat en the light emtting elenent. emts_a ljght js utilized,
whi ch naké%mﬁfo“é%v@sp%}l‘éni‘lopgﬁfqﬂr 6%@%&8%%$ leéﬁlrﬂlﬁeF%Ga 1g RTS8 15i RO
hydr ogen : ' : i . LG.conp l,ayer with
ydr ogen. "B REl Gbhol ReMPRGISCRERIS, 4R i LR BAAE R GraSTRa S
hydroges, the |iAghs, emibbd nerdiii e6mpabed i _ﬁcg)ﬁﬁ@l@@ JfNTETS &6l ilﬁ@,rlué y.
Subsequently, an FPC (flexible printed circuit) is bonded to each €l ectrode
in the i npevided gatleadtoithal gato rcldatrodeyofl tienGFahaaangat i phe pixed duatibne
nmenber . ﬁ-‘: TpfteS ani sotropi.c conductive nenber caqnsjsts of resin-and
conduct i vN§SIESS &9 83V, KaRIE Atynat apqsed lapaisdlapimitaliondheredns t o sever al

hundr eds of Ji | it r f ed.with.An qr t li,ke. The
conducti ve par %Xté’g hg eoigéﬁktcol@?éa’gﬁ ktﬁgdfg{e{/ne(%dﬂ@gﬁmge%glﬁagrtﬁ&clag@geo]thet he
i nput / out petani€ cBipRunBYEL hndNthe! N &l MEISRUBE (R 0,
t he subst rggt e i g proviﬂdegslvm' th th(ta3 col or Sfi I tersn%gr rgssgf)%lﬁ‘cﬁ Egi%tréﬁ?ﬁgl%Q
-respecil veeglingetan. aribhadyehe opganit dight eadittitpeclealent if ipréfersblyitecsked frbncul ar
- .polarization plate unnecessary. Further, another optical filmnmay be

provi ded #he OWé%@sCé}éﬁlﬂ_le tepTqvent fop eateringdiom sherputsidaithersabsience ughough

the Feo ;85 RRmes BRoTah MARAT Eaise® onirbdon e B BLwFRERGE L ficRttinu 1 1
00 SrI TR BB Y ] SRS A o
immediately before enclosure with the sealing substrate or the sealing can. Also,

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

Subsequently, an FPC (fiexible 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 pm 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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reference to FIG 11. In FIG 11, reference synbols 100a to 100k, and 100m
to 100v each denote a gate; 101 and 109, a delivery chanber; 102, 104a,
107, 108, 111, and 114, a transportation chanber; 105, 106R, 106B, 106G
106H, 109, 110, 112, and 113, a 15 filmformati on chanber; 103, a
pretreatment chanber; 117a and 117b, a sealing substrate |oading chanber;
115, a dispenser chanber; 116, a sealing chanber; 118a, a ultraviolet

i rradi ati regpedtarebgrixelandnd 2thend pravidiomt 6f | Y eeblon g figleRRRAkesHaS Qifealdrer .
the substrate previously having formed the TFT thereon is carried in the
manuf act uPPlaEfZatipraphate Jinsigeessarsa HTwther anotbee ppticgr fite duay b gurovRizdf dr ni ng

a lamnate structure ﬁm in FIG_ 4A is explained. First, the substrate is
set in t hBOESFAy &Ny 2o P &9 may,he paunted feremr  and the cat hode (or the
anode) 200 are , i n g the....transportation
chanber 102 con’gg{:dtﬁgﬂ 1tth gndt%ﬁgé g |Vél§{/m(@§ir%}ezr%gllﬁ3@# Eirgitﬁlég 8}/&6 ecipgﬂf;%teflhat
vacuumsexh@uhsthéwdfgmﬁﬂg@ﬁed on the transportati on chanber to 25 attain

an atnospheric pressure by introducing the inert gas in advance such that
the noisture ofumhgrgthis embodémenaompbe fzelyooombharderith onsuffimbsdiendm as

| ow | evel . as.  possible, Al so, the transportation chanber 102 is"connected
to a vacu%d@ﬂh%éﬂ%ﬁalmﬁt;ﬁ[@%ﬁng chamber for meking the inside of the
transportati on chanber vacuum 30 The vacuum exhausti ng processi ng chanber
is equi pped with a magnetic levitation 40 type turbo nol ecul ar punp, a

cryopurrp,[mﬁb@diﬁ{dmgﬁrrp. Wth this structure, it is possible that the
ulti mate vacuum of the transportation chanber is set to 10"5 to 10-6 Pa
~and tH® i npuri thn itkiscentbodiment,se amnofictiringli dfpasaubasiiabe shown tvRhpunp
~.side or exhaustin ystem In order to prevent the introduction of the
inpurity § ?@“F%@glé-nls]i-de of the apparatus, as a gas to be introduced, an

i nert gas such 0 or _a__rane S, | sed., Thes es i.ntroduced
to the inside o?‘sl[:ﬁfé' ]&pggﬁgéﬂfg Sé(?@%&ﬁﬁ? Eﬂfo% 3pd %?Q/qgﬁﬁf F’?‘?}béewea gas
purifier prdags: P LA 109 raoaeﬁivé.g“cﬁ Bt H%za%%,aﬁﬂ?, ke hay 348 4sed.
Accordingly, it is necessary to provide the gas purifier in ’order to
i nt r oduc etramdportatien fohkmbieoyr 1OS,i L6 PIHBI 1HG,NEDGHRS 109t B0, Hedngnditghl ¥ 10
purified. Thus, the oxygen or noisture contained in the gas and ot her
i npur i15j ldlm 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 thercon is
carried in the manufacturing apparatus shown in FIG. 11. Here, a procedure for
20 forming a laminate structure shown in FIG. 4A is explained.
First, the substrate is set in the delivery chamber 101, on which the TFT
and the cathode (or the anode) 200 are formed, and is then transported to the
transportation chamber 102 connected to the delivery chamber 101. It is
preferable that vacuum-exhausting is conducted on the transportation chamber to
25 attain an atmospheric pressure by introducing the inert gas in advance such that the
moisture or oxygen in the transportation chamber is suppressed to as low level as
possible.
Also, the transportation chamber 102 is connected to a vacuum exhausting

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

30 The vacuum exhausting processing chamber is equipped with a magnetic levitation
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can be elimnated in advance, so that it is possible to prevent such
impurities from being introduced to the inside of the apparatus. Also, in
order to elimnate the noisture or other gases contained in the substrate,
it is preferable to perform annealing for degassing in the vacuum 15
Therefore, the substrate is transported to the pretreatnent chanber 103
connected to the transportation chanber 102 and anneal i ng may be perforned

there. Futypeeturbo widacdibepamipl acgyopumpeocatdipdans ragm medstectbe, 6 ganed,
the substrate is transported to the pretreatnent chanber 103 connéected to

t he transpesdibleitbat the ndimate Yauamof thetmispgriatipn lwbapbef or seedo 1H81te.1020 | t
"is also pgssihle to farmthe et hyl ene di oxyt hi ophene)/ pol y(styrene
sul f onat eﬁfﬁ@e@ﬁ J0pYFity F%ﬁo?tgg%gﬁ O%‘Qr‘ﬁﬁ%ée §§d&wﬁf6’| goﬁhﬁhédft‘l% Sidgyer
on the epti t L0 & nuf act uri.n
appar at usmcf)F k%‘%\ﬁh&%?&e%e ?lle?tr%nf%? ﬁg@eﬁﬁ&%ﬁ%ﬁggpg&%@oﬁe ]Pg‘?"}ﬁ anﬁ%gme _
-or gani c5 céonpdwiofitheadffiardrasieasod gas tdPBE YIRIducedPAP HedEBas Wi MsthifibkBn GRal | NY
met hod, an ink jet nmethod, or a spray 25 nmethod is uSed for the Tormation
t hereof , f41e gaabsuseal e These @asemindnodubed ar tiesdpside iof theoaemaniue aseicdyutifeat a

surface s bjbe telgd)l to f'.lcmqforrration Is faced upward. The  substrate is
i nverted 83‘&% HriHt Ytth&as pBEfien pEor 49 dhe iRfgodurhiopeinta tie pppATRtisd

bet ween t [ f 10N AC .and the transportation ch er. 102.
Aso. ar S B L TEUDT ABARREEN P i RecisiE s PRl ide e, 88s durtier o r
is 30 prebaferbloeirtRdutataRy the it i r 103
where 41 m)i_s_turle I S vapori zte% by ggﬁ%gﬁ ﬁgﬁ%gg%&e%%gégngﬁ%%w%%?uum
Next, 0 sphsfiedt eThogctheoxtypganspanbstureaniened fanispas ahd othehiatheltick04

.fromthe trapsp _rt,atian chanmber 102 w thout being exposed to the atnosphere
and t hen®®} PG sigyREd 1pRdvRBCS, Sonhabi is pPP&FblentgrgrerentosRhnprities from

transport atid L.sm: 104b formaon the cathode 200 the EL | ayer for
emtting géllrnggnﬁ?g cfcelagtg tﬁg]b%ﬁ‘é%f)f ﬁlee?PPﬁE’?‘E%- an exanple in which it is
fornmed by evapoadd,af didlef 18VeliminkRE Uil B ' Wt Onedinb @ ihOfEBL 1 ON
chanber 106R after bei ngei nverltnégl1 I n thgﬁﬁitg cgtokzotﬂg&it ﬁé%ﬁt%lﬁléglghg]ﬁhe{hgizo

such t hat subistragayr it aise psafbfabld €d perfbirh narfretling i for Hégas_ﬁi@x%eih‘ davmyEsuflm. Not e
that, jt Jrg preferable to perform vacuum exhausting on the 10 film
f or mat Yon TReEEYEr thseswistrathés Hansnortedeio) the queneaithanh shember 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 102 and cleaning may be performed there.

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

25 method is used for the formation thereof, the substrate is set under the atmospheric
pressure such that a surface subjected to film formation is faced upward. The
substrate is inverted as appropriate An 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

41




For exanple, in the filmformation chanber 106R subjected to vacuum
exhausting to 5 x 10"3 Torr (0.665 Pa) or less, preferably 10-4 to 10.6 Pa
in degree of vacuum evaporation is conducted. At the tine of evaporation,
the organic conpounds are vaporized in advance by resistance heating and
are scattered toward 15 the substrate when a shutter (not shown) is opened
at this tine. The vaporized organic conpounds are scattered upward and
evapor at edneistue isheapuizst taterfdrmng heat theatopanimge(Wetiushown) provi ded on
the netal nmask (not shovvné. Note that, upon the evaporation, a substrate
tenperature (T1)NGX: dctubspateo194c a9dmnspersd tahy. tr@Bpoialisn Ghansiengl G

f | bstrate. 20 Mhen the three t f EL |
For mad. 1 n "Rndhe PSRN, her R hgh g b T gimymiospids ane 1 he
filmf ' 6o t f t filmformtion i
he 111 Tor mat o Gantor o ol oRrggen RofiEey JOOKIBy b MahGhlRidt "

| ayer 281 mechhnismed04intd fencat hdeathode 206 (ROBYShy&Ofbr elﬁﬁiﬁ%srédlﬁghfége s
transported to the transportation chanber 107 fromthe transportatron

chanber 1@BPIIPIRéut Heieagmespoople towitieh af ks fvrndds byubspgueidd ¥s shown.

transport to.the t.ransportation chanber 108 fromthe transportation
chanber 107¢ SpsB8s it RECR T thly® Eongsditn choraber LOR aflex beinengvenioin thes | s

transport i ' i ngl. .ransportation
roehant s o S g ehARTEE oD SEPHE e St riS su%idter b B THER M5 e
of a tranfpadetdwoenductiye thal, M | prefehsle)tol perf e aoRiin LR Rakdkin Fh 01
as appropriate. In the case where the cathode is forned, a t%l n ta ayer

. servi n{f  fdmfosmation shambeobefote the substrafelischniadethersinchanber 110, the

‘substrate is thgn tranggoyt d gﬁ_&tg’e filmformation chanmber 109 to forma
transparent cond{E CFGEPset iy Pehe IM3HPR sehambais1 @GR ybisictedh éo tacnumet al

| ayer (cagh : t Br ctive filmi propriately
formed. 15 T AnEI8 X E0C TP RRRET ke SEIRKTshEn b o, T2 ERGR aeles o,
evapor at i eaciappakeabpsratiof! itdicBEdited AJ A OThe ltiHs e5F %%a}é&%tioﬁattﬂtgd&g?ﬁican
evaporation source and the filmformation chanber 109 corresponds 0 a
sput t er i n§oBppuUNds WS Vaporiadd iy advarcedst resistarcgdicatingandfara stdienspasemd 10
conducﬁ' V& mat.eri al lflsed aﬁ t he anode. ) )

e substrate when a shutter (not shown) is opened at this time. The vaporized
organic compounds are scattered upward and evaporated onto the substrate through
the opening (not shown) provided on the metal mask (not shown). Note that,
upon the evaporation, a substrate temperature (T)) is set to 50 to 200°C, preferably
65 to 150°C, using a means for heating the substrate.

20 When the three types of EL layers are formed in order to attain a full color
display, after being formed in the film formation chamber 106R, 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 without being exposed to the air and is subsequently
transported to the transportation chamber 108 from the transportation chamber 107
also without being exposed to the air.

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

30 ftransportation mechanism placed in the transportation chamber 108. The anode
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Next, the substrate is transported to the filmformation chanber 112 using
~a transportation nmechanismplaced in the transportati on chanber 108, in
which the film 203 containing hydrogen is forned within a range of
tenperature to which the organic conpound |ayer can be resistant. In this
case, the filmformation chanber 15 112 is provided with a plasma CVD
apparatus and as a reaction gas used for the filmformation, a hydrogen

gas and a AZdmnadarbatcabspadnyesmduetiye filGHATOCRIDD), is f6fHEd onthd BE. laike)orr
used to thereby formthe DLC film contai ni ngésgtydro en. Note that, there is
not i nposéd WPHAMAIG Ul HY the; Gase ehesn theeathode issfarmed, ashia metahbayeoserving

i ical | i ded..t her ef or . i f fil
%0 Tor ot e SRS SEEALETh 8 And heRRuen Shamer oy shb T imahcn '
organi c  qeimRporet @ XBs filfn FSMMANGE SHaMblh 169%0%@' }a‘r;{rgxgsﬁiaféhﬁ %o%dﬁlé@géerf-

Subsequently, the substrate i1s transported to the mation C

113 frof tile, andrsiporitateiconsistiaghgthd inwhéfab Liyeb €t dtBodnasietie ttankpereal r o
form the protectiye film 204 on the film 203 containing hydrogen. Here,
the sputt &PRAucts Glmay apprepriatadnfpuped i n ths case; e filmgformafios ichambar or

ili A i S i ded i .he filmformti 113. “A
o o T B R b S RS 4 e
or an at NRGARAAESsGRNEA ké&%ﬂ;ﬁé&%%ﬁa%ﬂg f%lgx\g/fewg}a%ﬁn é]{%@ebq& NRoSd rfeeggﬁ?qlsc fure

nitride filmcan be forned. rough the a eps, am na

shown in FbG sgphuttering. appivatus3@ndlugiily @i lehitnG @hREENhagoVer %dtmnkﬁaﬁeﬁ?
protective filmand the filmcontaining 43 hydrogen is forned on the

- subst r 49 e condygtivermatesiabysedasethamiodg. formed the |ight enitting el enent
SR T R NN A ok ARG e A S
S apar RS ARSHPDRELS 99 0 SRR B S8, 1 ARl o
e SR A et ool SMA RO N
subst r at e OpgaN¢ ceapeind layes cahibegesistamber Ini this bases ¢lad fitg fohanatien cidifiberl 0
The Sef‘% | 192358 t;))?'(t)\gl E: vslri%h %eélaéﬂ'lat@%ﬁ {eigllazitrg?ussglijds tasry %t ﬁaalct?gg igra]lg u%gc? rH))re {hse tira
film formation, a hydrogen gas and a hydrocarbon-based gas (e.g., CH;, CH,,
C¢Hg, or the like) are used to thereby form the DLC film containing hydrogen.
Note that, there is not imposed a particular limitation thereon as long as a means for
generating a hydrogen radical is provided therefor. At the time of the film
20 formation of the DLC film containing hydrogen, the defects in the organic
compound layer is terminated with hydrogen turned into a plasma.
Subsequently, the substrate is transported to the film formation chamber
113 from the transportation chamber 108 without being exposed to the air to form
the protective film 204 on the film 203 containing hydrogen. Here, the sputtering
25 apparatus is employed in which the target of silicon or silicon nitride is included in
the film formation chamber 113.  An atmosphere of the film formation chamber is
sct 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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and 117b fromthe outside. Here, in order to elimnate the inpurity such as
noi sture, it is preferable to performannealing in advance in the vacuum
for exanple, in the sealing substrate |oading chanbers 117a and 117b. Wen
the sealing nmenber is fornmed on the sealing substrate, after the
transportation chanber 15 108 is set to an atnospheric pressure, the
sealing substrate is transported to the dispenser chanber 115 fromthe
seal i ng silydtagends femukidgn ciosdinstatd.he seal ing menber is forned for
bonding it to the substrate on which the light emtting elenment is forned,
and t he seal i ngNexbstheasebsieae ygving keuned ¢he dight regnittemg elemertetheoron s

h | hanber . 116. for d ing th
subst  at o BAGHIER A FPERerGPRIGHAGTEF dhbAtom ke Fapheg P Gkmrg 108
F or Med e 8.y | 3 ey 105
Cibstrat e ool SRR\ B i ARL K5, R TRRRPGG 10,10 BopbllEn ' ™

havi ng $ ochenibehel4 frohi tieniriddpostatibs ERAMbENEIEON are bonded to each ot her.
Al so, a sealed space is filled with hydrogen or inert gas. Note that, in
this case, an 25oHwing dhiss thhowbsimtovhiaeingt fernsehitha dighe rdisitting demend on
t he seal i substrate, but the present invention is not particul arl
limted t g‘%‘ﬁ% 15, Hansnpateg:to ﬁthﬁgseﬁf[!%&ham]?ﬁfl 1ha fromfhe iowsporsatiorhsharaber

havi ng f orped | . neay t thereon. xt, —a, pair. of .
subst rat es T%'o n%ie%gc’t%qggcr:%g%ﬁ%ée ? g r?é}%{}g rahn%eﬁli‘ esa‘%ﬂfg{er% PR lde'?ir Wb salingon
chamber 1hfertleertihehaibdalmel @adibdrrinadi ati ng chamber 118, where the 30
substrates are irradiated with a ultraviolet light to cure the sealing
- nenber10 Not e 44Thhsealing substsatesinsgl i, thelstabvg olibdtrate leddirg chainbeiss] VBed
~.for the seal |12|1g] mber, but _any sealing nenber can be used with no

par ti cul aP{i Th7Pafmonn the qwsigeas Harei én gider inedinyaatesthss daperity ysuch Has

substrate r p. r the transpgrtation, 5 chanper 114 to,the
el very Snfse IS BB PEaetRortt SRABLE  Bancp dheihey peguum, for
manuf act uekAypRpRAT Ak UsealiR@vsu i |Gy TRKES WheROfRl Pl e
to prevent thg Fi ght em'attlgng (asfkg{r?e%adﬁ%rgﬁgﬁgs el%’g%saeg to't hg&hgﬁtgll%de

ai r unti | s¢alingsmemirpt &t Firmeenmi tirestaling tshbstste) #ersthat@nsgdvidion Sambdroht
emtti i&gi.ce high in reliability can be manufactured. te that, the 10
t r anspbt t AV dh SEhih38r Amaspharie pregsurakidier seabiagetibpiratey scramsportzdetoathe a

state at dispenser chamber 115 from the sealing substrate loading chamber, the scaling
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
thercon is transported to the sealing chamber 116.

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

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

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

30 substrates are irradiated with a ultraviolet light to cure the sealing member. Note
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at nospheric pressure, whereas the transportation chanbers 104a and 108 are
al ways kept vacuum Note that, a filmformation apparatus of an in-line
system can be enployed. Further, FIG 12 shows a manufacturing apparatus
partially different from 15 that of FIG 11. FIG 11 shows an exanple in
which the filmformation chanber for formng the filmusing the spin
coating nethod, ink jet nethod, or spray nethod is singly forned, whereas

in an exatipiteinthis bampia fabviolQoa@Rer@siusisafself f6r Hescalidy ﬁl%rrfﬂeh,n?)ut
formati on chanmbers for formng the filmusing the spin coati'ng nethod, 20

ink jet mBRysgalieg mynber ean hedisedewitbrmve gartientardimitplien asHengtdsrieds taypes
of EL Iﬁé&%s.are formed for achieving a full color display by the spin
coating 68 i nk jet method, or spray nmethod, after the filmformation

in the filmfor | t be, forned guential]y.in the
respective fil mg?%é?é%@te ﬁggn?ﬁén%%%ﬁﬂisz%Xaﬁ%}{i@fgdozfggﬂots[ﬁet ﬁg{ls,pqr{# n

embodi nEnthaabedE 4 oethk)eliveFy Egntr EURAU B MkeMdR. | to Enbodi ment Mbde
5 and Enbodi nent 1. [Enbodi nent 31 The EL nodul es (active matrix EL nodul e,

passive EL noduls)desembirbab®e, toarplaatfattinyng npparametshognt ineFI0r, dS6Btused,
invention., Nanely, all of the electronic 45 equipnments are conpleted by

i npl enent PR REkgs asResiblaiamrewent the|lighhicmyttingclomegit Feam deingicxposed

el ectroni ' ts: videQ . ras, ,.digital .c ras, .head noynt ed

i opl ays (e BRF ir AT S OB ey Ghclab P 1B sPaleg. Srice of Broothe
personal HghPehAftiie RRVIRLhRH M Yeliabi g Lye efiS
cel l phoneg or el ec;gtroni C b(;%oké etcﬁilgfcgﬁaggmnﬁkggﬁgﬁgﬁésZqog?gmg%o{\’/l\}r%] I n
- FIG 1 awdngpioBatiba. chantherd 3A2i adal Petakenapeaedipul eicoim Ghut€ andrd §8%: atd
“fai n body 2001; an inmmge input section 2002; a display section 2003; and a
keyboar d” S@eSPEEHC PlegsuTegvheress \the deanspasationhehambasptideanda168i arebody
2101; a dij section 2102; a voice input section 2103; operation
SWi tches'él%glzg%gpégﬁuélfgf 2105 and an inmage receiving section 2106 etc.

Note that, a film formation apparatus of an in-line system can be employed.
Further, FIG. 12 shows a manufacturing apparatus partially different from
15 that of FIG. 11.

FIG. 11 shows an example in which the film formation chamber for
forming the film using the spin coating method, ink jet method, or spray method is
singly formed, whereas in an example of the manufacturing apparatus of FIG. 12,
three film formation chambers for forming the film using the spin coating method,

20 ink jet method, or spray method are forméd.  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 frecly 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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FIG 13Cis a nobile conputer which conprises: a main body 2201; a canera
section 2202; an inmage receiving section 2203; operation swi tches 2204 and
a display section 2205 etc. 15 FIG 13D is a goggle type display which
conprises: a main body 2301; a display section 2302; and an arm section
2303 etc. FIG 13E is a player using a recording nediumin which a program
is recorded (hereinafter referred to as a recordi ng nmedi un) which

conpr i ses:eqaipments atrocymalel bpimplpleayingaké pesteddecndogpeaker section
2403; a recordin % medi um 20 2404; and operation sw tches 2405 etc. This

appar at us uses Vinggicen| be givasaes | chi slepiroqd, equipmenty: videor eering
medium a erfor Si pr.ecj at i ilm a reci ation, ganes and
use for Qﬁ%lf e?ao Mefag rﬂ]fg& “%Jeﬂ displays %&1@ ﬁfﬂﬁﬁrn 88 nayigaion body
2501; a di n 0 t t s, 2504;
and an | @Z@Eﬁﬁécg?ﬁ?%a% PeaSonaf oebpftors GtusR, fﬁfﬁl‘?ﬂé’n LIS i1

is a poft abhmputek spibplondiciteletraic 585ks @{cryveta bESiHmé?&Jof tﬁesevﬂ'e%ﬁo%t put
section 2902; a voice input section 2903; a “displ ay s ction

oper at i on & FGchaanddi6. 14n ant enna 2906; and an i mage i nput sectl on (CCD,

i mage sensor )ﬁQ? et c. %g FIG 14B i s a portable book (elvectronic
book) whi ch coﬁ%’&r 15 AR§H0 %Wtebwwlaﬁ@mpwegeazmaaﬁémdoro%(blncareoos

a recordi ' tc an nna 3006 etc.
FiGtac aeEE T cR DORE iRy s 0 S RSP0 B0RERE ' g
section 3102; alﬂmalm $Ph WdSLEIMOR WA &ifiprisest | y
shown in FIG 14C has small and nedi umsi zed %éibs ﬂanrf;}g% Es(%@n%mféfaegiﬁﬁ or

. exanpl &0 asettion 310X & woRke inpuhsxtioR 1% roperatiommwuitaledsu? H)4; thbateirg 105 part
““with such sizes, it is pref erable t o mass-produce by gang printing by

usi ng a sﬁﬂgtaPé{‘@gW?‘F?l‘é‘HSSﬁﬁ&l@? 2106 stcsi de. As descri bed above, the

hvent fon can BaCiphts a1 St FPURHcrch i SeareFises Yo, B0dF 2201 wor o
that the ehagetd 86itford2Y0LCan Hnabl i Bc&IRRILEBNN 8308, Ofperation switches 2204
and a display section 2205 etc.
15 FIG. 13D is a goggle type display which comprises: a main body 2301; a
display section 2302; and an arm section 2303 etc.

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

206 2404; and operation switches 2405 etc. This apparatus uses DVD (Digital
Versatile Disc), CD, etc. fdr 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 1s 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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achieved by utilizing any conbi nation of constitutions in Enbodi nent Mdes
| to 5, Enbodinent | or 2. 15 According to the present invention, the
defect in the organic conpound |ayer can be term nated wi th hydrogen,
whereby the light emtting device can be increased in its reliability.

Al so, according to the present invention, it is possible to dispense with
the <circular polarization filmextrenely expensive, whereby the

manuf act ubiody WMy display 36ctbmsr 30X edd 30080 recsdin Rgdiemt 0L T@ReMton
invention, it is Bossible to realize high definition, high opening ratio,
and hi gh suitiches BPYS and) angetoma300&rese. di spl ay capable of full col or

di spl ay using |ght 1.ssign _col ors of red, green,. and blue. 47 CLAI M5 1.
Alight enmitti ngﬂ?re%‘?@ Scaoﬁbﬁ%)ﬁ wgucly CPF@%{SGg'n? tm?lﬁémyeéiﬁl; d\ApPgring

substr at & sbadgLn andsHdidblyg 4t 3863 efc1e 170t em tting el ement
i ncl udi ng an anode, a cath 3 , and an organi c conpound | ayer interposed

bet ween5t he anobbeadditionhtheadisplag @hoWneneFIG.t TRC hh§BinafNidd imdigheiatof S
covered wiith a_filmcontaining hydrogen. 2. Alight emtting device

conpri si ndarga-sizegnicreat, tfor ngamplane sizeovkes ta 2ubchest eFimkémgo avanubsulat i ng
surf ace, &)he i ght m.t.ti n(g} el ement. i ncl u?}iang) an anode, a cathode, and an
organi ¢ cONpOIRERY BYEWI sueh Seedt dePirlerble i masaPradica he cangmsting
wherein t i A i S .C red wwth a filmcontaining

hydr ogen, IB?#S"%%‘?@%‘% ﬁ%hﬁlﬁm%gggﬁtogliangﬁg‘ hydrogen is covered with a

protective fil nAgodeaciideddab@e, i ther gﬁ;ﬁﬁ@aﬂlé\%ﬁhg‘é'mtﬁé w%séu ﬁ‘BJe'nﬁBh is

emtting device conprising: a [ight emtting efement over a substrate

- havi ngl@nexiemeht largesandaibe, invieatibn odin  be naptliedgice lebsvamnic rRguishags aof
-anode, a cat.hode, and organi ¢ conpound | ayer interposed between the
anode andvf‘ﬂgu%é’tr?ﬁde,&\%}ﬁertg?tn the, cleetgmnic edevices @f ethasreambodinend| ean Wiet h a

substrat ea&?ﬂé{.}&ﬂb? dtil&mg' aﬁ{z WM P ngs?{tﬁt)for%ng ﬁm%%%h;lg t ﬁeorggg T to(Tind
5, Embodiment lor 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 Gpen.ing ratio, and high reliability in the flat panel display capable

of full color display using light emission colors of red, green, and blue.
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wherein a seal ed space contains hydrogen. 4. Alight emtting device
according to claim3, wherein the light emtting elenment 1is covered with
the filmcontaining hydrogen. 5. Alight emtting device according to any
one of cl gy .to 3, wherein the film containing hydrogen conprises
carbon or a silTicon nitride film 6. Alight emtting device according to
any one of clains 1 to 3, wherein the light emtting device is
incorporated in at |east one selected fromthe group consisting of a
personal conpul-ef light gnidee dees cwmpiisighi | e conputer, a goggle type

di splay, a pl i I i Lgi: bl e
el ophone.  an orEat niee BISEEAP RS STREH ha/ i o R e TP AR o
of manuf aghitinghglemdni gintludimgt tin nanodey iac eathodepransli ag: orghuic ntorgpaunt hlagerf i | m
transistor_on an.insulgting,surface; formng a cathode electrically
connect ed™&PEsHE belCHR eﬂﬁlgf‘?%{ﬁg t°6t1h?86=form ng an organi c conpound | ayer

on the cat hodeyhéemtheBgRendfRPel@Rerdt RecRERARIth £RIFP SN BYSHIogeRd
forming a filmcontaining hydrogen on the anode. 8. A nethod’of

manufacturing a light emtting device conprising: forming athin film

transi stor on an,insul atj.ng.surface:.formng an anode electrically-
connected to t ‘eAtl}%ﬂr:elsﬁl%gfl?‘g%es(fog?p&s,mg'form' ng an organi ¢ conpound | ayer

on the anode; £ ¢ighi BGitAng alchegle 008 ah&b@fa&aﬁmngcaﬂn@smntdinltgamefaa:e,an@l lighor m ng
a filmcontaining hydrogen on the cathode. 9. A nethod of manufacturing a

li ght eni ¢mRithieg (fgfiﬁlf'é’é inelvging Ay mpdgny 6pbods and apneregnignerrBpPouRdeldd¥Fh t he
filmcontgaini j pl asma CVD net hod or a sputtering
met hod, 1@%&%%%%&39%?&%%% acﬁ?ic%éoge’l ight emtting device according to
any one of clwheminihalight®mivtingrebdmertt ecdvietethvatnd Alocogainigriydeozencmdr i ses

carbon or a siljcon nitride fil 1. A nethod of manufacturing a.light
enmitting devi c‘éfil%fé’é’otﬂﬁliﬁ% CPBtaHH%MO%?n 158P‘éﬁr?F§W?tLéer1°‘§9“W1fcu¥1“éF9¥n%P%@gep of
form ng theiefoan nstammauad | ayer is performed by an

3. A light emitting device comprising:

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,

wherein the light emitting element is sealed with a substrate having a light-
transmissive property and a sealing member, and

wherein a sealed space contains hydrogen.

4. A light emitting device according to claim 3, wherein the light emitting element

is covered with the film containing hydrogen.

5. A light emitting device according to any one of claims 1 to 3, wherein the film

containing hydrogen comprises carbon or a silicon nitride film.

6. A light emitting device according to any one of claims 1 to 3, wherein the light
emitting device is incorporated in at least one selected from the group consisting of a
personal computer, a video camera, a mobile computer, a goggle type display, a player
using a recording medium, a digital camera, a portable telephone, an electronic book, and

a car navigation system.
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evaporati on nethod, a coating nethod, an ion plating nmethod, or an ink jet
met hod. 12. A nethod of nmanufacturing a light emtting device according to
any one of <clains 7 and 8, wherein a protective film conprising an

i norgani ¢ i nsub akifgnbd hSufadi@t e « Lahng hydrogen. 13. A
met hod of nmanuf act U%Pngbg%mﬁt éﬁ%t tlgﬁg g%%cdgwggg%g#nggto any one of
clains 7 and 8formvirgyathm Ao hmesiston on dnhieswatggraucfacynpound | ayer is t

ermnated with, hydrogen when the film cqntainjng.hydrogen is formed. 49
14. A net hod o@@éﬁﬁ%@i‘%ﬁieﬁﬁ“&’aﬁ}’%@e@?‘?ﬁﬁ? ﬁ‘r‘?ghlﬂgvmct@’é@%’r ding to any one
of claims 7 affiméhg MRERIIO coifoulniddBfer 8RR dafttbddevi ce is incorporated in at
| east one selected fromthe group consisting of a personal conputer, a

video canera, Wrmbieidneanoderputherorganic epyeuadtayse aidspl ay, a player using a

recordi ng nedi .a di.gital. . s or.t abl t el ephone, an el ectronic
book, and a ca{r%)rlqrj%tn 'ag%‘?ﬁl %‘%1%1§§lge%at°§gn8n the anode.

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

forming an anode electrically connected to the thin film transistor;
forming an organic compound layer on the anode;

forming a cathode on the organic compound layer; and

forming a film containing hydrogen on the cathode.

9. A method of manufacturing a light emitting device according to any one of
claims 7 and 8, wherein the film containing hydrogen is formed by a plasma CVD method

or a sputtering method.

10. A method of manufacturing a light emitting device according to any one of

claims 7 and 8, wherein the film containing hydrogen comprises carbon or a silicon nitride
film.

11. A method of manufacturing a light emitting device according to any one of
claims 7 and 8, wherein a step of forming the organic compound layer is performed by an

evaporation method, a coating method, an ion plating method, or an ink jet method.

12. A method of manufacturing a light emitting device according to any one of
claims 7 and 8, wherein a protective film comprising an inorganic insulating film is

formed on the film containing hydrogen.
13. A method of manufacturing a light emitting device according to any one of

claims 7 and 8, wherein a defect in the organic compound layer isterminated with

hydrogen when the film containing hydrogen is formed.
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14. A method of manufacturing a light emitting device according to any one of
claims 7 and 8, wherein the light emitting device is incorporated in at least one selected
from the group consisting of a personal computer, a video camera, a mobile computer, a
goggle type display, a player using a recording medium, a digital camera, a portable _

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