LI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTU RI NG THE SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invention relates to
alight emtting device with a light emtting elenent conposed of an
anode, a cathode, and a filmthat contains an organi c compound capabl e of
emtting |ight upon application of electric field (the filmis hereinafter
referred to as organic conpound Iaﬁer%, and to a nethod of nanufacturing
the 1ight eHrid] %ﬁaé\h\éé.l)ﬁ‘%é‘cr\f‘if MEPHQIROHMARREAGMeRIN ol HE 20 88t o
a light emtting device using a light emtting to elenent that is lower in
drive voltage and longer in elenment |ifetime than conventional ones. A
light emtting device in thBsaCieROUNAOICN{EeNRENTIONN | Mage displ ay
device that wuses a light emtting elenent. Al so, the follow ng nodul es are
al | incl uded fiipdiohehe @EeRH% i on of the light emitting device: a nodule
obtai ned by attaching.to. a.Li em.tti el e A 6ennect ar .suc an
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aut omat ed chandit Rgnpbegiesf Of agodECR chthape @ard fied tpackagry) andor@®dulcemipbuidi ch
a printed wiring board is provided at an end of a TAB tape or a TCP; and a
nodul e i n capdhie Rl amitice dight eepratediceiionof ¢lyctis fgld gkt My b bptead'6hrad ¢ ht
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Rel ated Art “elene are draw atte as the
next - generSptéifivally, ale prBal: indinsiphaylagkesanig kanhheicrice R3mact 8Ehisérhtsng
including being thin and |ightweight, fast response, and direct current

| ow vol'¢ agengmi vhaigs dweioin Bevqgosedef andulingeus dagenalichge tiadecony eniang!
angle give the light em.tti.ng elenments tter visibility. Therefore the
Tohe Jenoty ngt SRRLaRTn b RS HETRE b EebER ke fenaibie ME R s By
screens ofis&l eqidh _Cemi%%@l%wm@mcem@pdh@rf@u&ﬁin%gm@a&ue.vew develepadin lific i s
said that light emtting elenments emt Iight through the following
mechani sndefanivoh page iightappitimgdbatarenodlie obraogds it Hachegndw babtanndrgani c
conpound
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return the base state while rel'easing eners=y to cause the light emtting
el enent to peimidd wirgty bodwdlie pubradedexcint ond oferkridtige dina diganind €onmpoimis
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COG (chip on glass) method.
2. Description of the Related Art
20 Light emitting elements are drawing atlention as the next-generation flat panel
display elements for their characteristics including being thin and lightweight, last
response, and direct current Jow voltage driving.  Also, being self-luminous and having
wide viewing angle give the light emitting elements better visibility. Therefore the light
emitting elements are considered as effective elements for display screens of electric
25 appliances and are being actively developed.

It is said that light emitting elements emit light through the following
mechanism: a voltage is applied between electrodes that sandwich an organic compound
laver. electrons injected from the cathode and hotes injected {rom the unode are
re-combined at the luminescent center of the organic compound laver to form molecular

30 excitons, and the molecular excitons return the base state while refeasing energy 1o cause

the light emitling element 0 emit light.  Molecuiar excitons generated in organic



with elements that emt |ight fromsinglet excitation and el enents that
emt light from triplet excitation both. These light emtting elenents are
classified by driving methods into passive 5 matrix (sinple matrix) type
and active matrix type. The ones that are attracting attention nost are
active matrix type elenents, for they are capabl e of displaying i mages of
high definition wth the CNGA | evel nunber of pixels or nore. An active
matrix | i ghtMBMEEi HEe G0 BV ICRg 10N YhiriPEH i H el elﬁ‘e‘nf*P%a%Cc’é'@” deals
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TFT 202. Omilhexcindtenl ayer insul ati ng f|In1203 an anode (plxel eIectrode)
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An organic compound layer 206 is formed on the anode 205. In this

specification, all the layers that are provided between an anode and a cathode together

20 make an organic compound [ayer.  Specifically, the organic compound laver 206 inciudes

a light emitting layer, a hole injection layer, an electron injection laver, a hole transporting

fayer, an electron transporting laver, etc. A basic structure of a light emitting ¢lement is a

laminate of an anode, a light emitting tayer, and a cathode tayered in this order.  The basic

structure can be modified into a laminate of an anode, a hole injection layer, a light

25 emitting layer, and a cathode lavered in this order, or a laminate of an anode. a hole

injection layer, and a light emilting faver, an electron transporting layver, and a cathode
layered in this order.

After the organic compound laver 206 is formed. a cathode 207 is formed to

complete a light emitting element 209, The cathode is often formed of a metal having a

30 small work function (tvpicallv. « metal belonging to Group 1 or 2 in the periodic table).

fn this specification, such metal (including alkaline metals and alkaline carth metals) is



A bank 208 is forned froman organic r, sin material to cover the edges of
the anode and prevent short circuit between the anode and the cat hode at
the site. Fig. 2 shows one pixel and the light emtting el enent forned
therein. The 5 actual pixel portion is provided with a plurality of |ight
emtting elenments each structured as shown in Fig. 2 to constitute an
active matrix light emtting device. In the above-described conventi onal
structure foleddnghkaiggineatilng devi ce, the interlayer insulating filn1and
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mat eri al, suc can seriously Inpair characteri stics.
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by separating a acture Step processing room (clean room
froma |i ghteseinjdctddngnelcesreatgrndeauhadighr emitiep cBhopr as@ssi Tige rogmiyciceat

roon). However, anqther problem arises when, noving 2 substrate between
rooms (cl dBhSHESASY theangdeiao pEes e sraroH afef{u#‘é“ﬁ%’ BalEsin order to 3

Furthermore, the organic compound layer is by nature readily degraded by

oxygen and moisture.  Despite this fact, organic resin materials such as polyimide.

20 polyamide, and acrvlic are frequently used to form the interlaver insulating film and
oxygen or other gas released from this interlayer insulating fiim degrades the light emitting
element.

Moreover, the cathode of the light emitting element is formed of an aikaline
metal material, such as Al or Mg, which can seriously impair TFT characteristics.  An

25 alkaline metal mixed in an active layer of a TFT causes a change in clectric characteristic
of the TFT, making it impossible to give the TFT a long-term reliabiiity.

{n order to avoid impairing TFT characteristics, 1t is preferable to prevent
alkaline metal contamination of an active layer of a TFT by separating a TFT manufacture
step processing room (clean room) from a light emitting element manufacture step

30 processing room (clean room). However, another problem arises when moving o

substrate between rooms (clean rooms) is added to the manutacture process in order to

ad



prevent the al kaline netal contam nation; the TFT substrate nmay be

contam nated by dusts or other contam nants in the air, and the TET

el enent may be damaged by el ectrostatic discharge. 5 SUMWARY OF THE

| NVENTI ON An obj ect of the present invention is therefore to provide a

hi gh-quality light emtting device having a long-lasting light emtting
elenent that is fr fromthe problens described above because of a
structure PR4ENAN %giél’f]eéggmb(éljr"‘éﬂ‘&f‘i‘%’ﬁ i dh TCoRVERE iowdlc wResnnagd gy tdysts
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invention 1s characterize t: an int er?‘ayer Insulatin
formed on @scReifect hat is formed on an insulator; an insulating filmis
formed on the interlaver insulating film an anode is fornmed to be

electrically connected to the TI'T through a wiring line; a resin
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anode can be renoved. 25 By forming the insulating filmthat covers the
anode andthrbegtbamkiinghinef 4 exsin wikulabag ditwi indommelin @vef trolresic and ted edtinpns

to be injected to\.thesu?‘r,\%agfiglc1 com ig)egﬂd Q)a%/ier_bca]g_ n0e expected.  Another.

aspect of 'The pred_ At UAPEA TR § Wy Hetet P2RY P PR 1 yiRedg i pined after

i nsul at NGed: ideRintQr: dHQLIRGIAIRANK ITofNdBbovtNGe SO LAl e bSnmoved to a

processi ng room 30 where contam nation by an al kaline netal or others can

be avoi ded: and tHhke mgsiafing fisulfatmaibetive¢mibicsnetlehedntudaifrgr fithnt hed tharkodd
can suppress the generation of cracking caused by heat treatment in adjoining materials
that have different thermal expansion coefficients. The light emitting element thus can
have a long lifetime. This insulating film is also capable of preventing gas or moisture

20 released from the interlayer insulating film from reaching the light emitting element.  The
insulating film may be an inorganic insulating film, or may be a cured fitm obtained by
surface modification through plasma treatment or a DLC film.

By wiping the anode, the irregularities of the surface of the anode can be
leveled and dusts on the surface of the anode can be removed.

25 By forming the insulating film that covers the anode and the bank, an effect of
balancing amounts of holes and electrons to be injected to the organic compound laver can
be expected.

Another aspect of the present invention is characterized in that: a resin
insutating film for forming a bank is formed; the substrate is moved to a processing room

30 where contamination by an alkaline metal or others can be avoided: and the resin insulating

film is etched to form the bank.



Anti-electrostatic treatnent is conducted after the insulating filmfor
protecting the sem conductor filmof the TFT is forned. A first processing
room (first clean room) for formng a "ITT substrate is separated froma
second processing room (second clean .room for formng a light emtting
el ement. Thus, the risk of an alkaline nmetal mxing in 5 the active |ayer
of the TFT fromthe al kaline metal material form ng the cathode of the
light enmitting el &nERELCCYREMIGECAMERY IS gniiEciglowlEr dbf: inagladng &dulipr pelastvei ¢
char act eri,gt i.GS: . -and.the Longstermreliability thereof can b
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conduct in he.ant|-e trostatic treatnent is suitagble (for exanple,
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easily renoved by water or an organic solvent” In addition; an organic
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form ng agibemic fang qoéd Eaenipotyoplaspent ndat rert, polvéhe st fcadeyiphed Hethank
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A
cured i1} PO Het B i (1A Kie haanlammidugh-1-he detine e N-3d
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potyoxyethylene alkylamine fatty acid ester, alkyt diethanolamide. alkvl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium sait. wialkvibenzylam

monium salt, alkvl betaine, alkyl imidazolium betaine, or the like are used.  These can be

easily removed by water or an organic solvent. In addition, an organic insulating material.

such as polyimide, acrylic, polyamide, polyimideamide, or BCB (benzocyclobutene) can

be used as the anti-electrostatic film.  The anti-electrostatic {ilm formed from the material
25 mentioned above can be applied to ail embodiments.

Another aspect of the present invention is characterized by comprising a step of
lorming a bank and performing plasma treatment on the surfuce of the bank after heut
treatment 1s performed on the anode for crystallization.

A cured f{ilm 15 formed on the surface of the bank through the surtace

30 modification thereof by plasma treatment.  This prevents the bank {rom releasing its

moisture and degrading the light emitting element.

N



BRI EF DESCRI PTION OF THE DRAWNGS In the acconpanying draw ngs: Figs. IA
to | F are diagrans show ng a nethod of manufacturing a light emtting
device in accordance with an enbodi nent node; 5 Fig. 2 is a di agram show ng
an exanple of a conventional light emtting device; Figs. 3Ato 3D are

di agrams showi ng a process of manufacturing a light emtting device; Figs.
4A to 4C are diagrans show ng a process of manufacturing a fight to

em tting device;, Figs. SABREEDESCRIHIHIN AN THROWRAGY (i ocess of

manuf acturing a Iilghtt“ emtti n evi.ce; Figs. 6A and 6B are di agrans

showi ng a process ‘Bf “ﬁ‘é‘r‘fﬂf“é?é’t“ﬂ FAGVENET ght  emitting device: is Fig. 7 is a

di agram show ng an: 1§<?<am?|l% of ﬁ@rcﬂ)[t'rrqgmoéﬁbu@nfl LORLuem & L dgqui@M 168 o tieht
manuf act ure process® Fig. 8 is a di-agram showi ng an exanpl e of carryi g out

a |light emntittinggledeeiiceccondumat adthume:protiess; méiqgs. 9A and 9B are di agrans
show ng a sealing strycture for a light emtting 20 device; F|g . 10A and
10B ar e’di agr ans SFH%V\?NQ % KSR UDOHRRE GP axaginlelof porepy umtignalalighy ghtiting
emtting devige; Figs. 11Ato |1 Hare diagrams show ng exanpl es of an
electric appli ‘ance: Fig. 12 is a diagram showi ng an exanpl e of carrying out
a light enmitting déx ce\ @53 Drenufdadrumne Ppooeess; phigs didmiaguBcdiragr amght
showi ng an exanple of carrying out a light emtting device manufacture
process: EMYINEACYES:y di agram showing resul ts of AFM neasurenent: Fig. 15

I's a di agram showpng resyl te of. AEM ARasYLe r %Cg, s K9m0l 3 d}]‘?‘%ﬁl{"m
showi ng results of AFM nmeasur enent : %ﬁgs. 1g:%nt o7 aredl ag FANs “show ng a
pr ocessc otmimmaAngteaciterr i ng a i ght
Figs. 5A to 5C are diagrams showing a process of manufacturing a light
emitting device;
Figs. 6A and 6B are diagrams showing a process of manufacturing a light
emitting device;
13 Fig. 7 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Fig. 8 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Figs. YA and 9B are diagrams showing a sealing structure for a light emitting
20 device;
Figs. 10A and 10B are diagrams showing the structure of a pixel portion of a
light emitting device;
Figs. 11A to 11H are diagrams showing exampies of an electric appliance:
Fig. 12 is a diagram showing an example of carrving out a light emitting device
25 manufacture process;
Fig. 13 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Fig. 14 1s a diagram showing results of AFM measurement:
Fig. 15 i1s a diagram showing results of AFM measurement:
30 Fig. 16 is a diagram showing results of AFM measurement:

FFigs. 17A to [7F are diagrams showing a process of manufacturing a light

6



6 emtting device in accordance with an enbodi nent; Figs. 18A and 18B are
di agrans howi ng a process of manufacturing a light emtting device;, Fig.
19 is a conceptual diagram showi ng a production process of the present s
invention; Figs. 20A to 20D are di agrans showi ng an exanpl e of carryi ng out
a light emtting device manufacture process; Figs. 21A to 21C are di agrans
showi ng an exanple of carrying out a light emtting device manufacture
process; amdtting deivips. (n22@rdadte 2468 arentdidagesns showi ng an exanpl e of
carrying out a |ight itti .device manufacture process. Figs. 23A and
23B are di agrans sH%@M% 4 ggﬁﬁ‘b? g““%%\lgt?cwlﬁé % “"é““’l(iidﬂf‘w'g?‘r’i”t‘qfﬁ Agreht
devi ce manifiaglul-@ider ocess. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Enbodi ment Mobde A TFT 101 is fornmed on a substrate 100. The
TFT shown here is BgTETif orongpntat didgiang shoeingr e ptoduk o popdesit of diel preent
emtting element, and is called in this specification as a current

control Pi AQ"*PE¥™101 (Fig. 1A). 20 On the current controlling TFT 101, an

i nterl ayer insul aty; iAl 1.s § . p! L Ziatd o T Ne kit ek ayer
insul ating film 16457 sjdff\ogﬂ | 2B d ﬁ%?é%ﬁ‘?{é’gr‘l‘e‘g? %H”;lrrgtdelr(lplél)l@ﬁgﬁ %g‘blhg
pol yi m de emacinygldeeice padmp&atde prqeoedsyi m deam de, an epoxy resin. or BCB
(benzocycl obut ene) .t o have an_average thi ckness of about 1.0 to 2.0 um The
substrate can bepFopdry P L&V elre dH48RT O M HGEt He CF4ERIE Iy @ ViNss o at it 8h!
film 102. eﬁ@t’iiﬁ%‘ﬁ@@i’cc%u?ﬁtdr@ﬁ%rcbﬁy%d insulating filmcan reduce parasitic
capaci tance sifce organic resin materials are lowin dielectric constant
in general. Next, Féesf 228t addn32 atd aggfaidsmhbO3ng snfeanmplt ahcdrheénd nttes liayer
insulating film102 so that gas released fromthe interlaver insulating
film 102 BBEENEEEViSF FEERTACHES PIOGRT: emitting el ement. The first insulating
f11m 103 is an ingfgaphg din%sﬁt}1?5}e”<ﬁ£giaHs'Ehowde 89'8!*(%[11[3?. (ﬁoca%l\Jiﬁ_qu?n[ PXifle
film a silicon oxvhitride frim or a siliconnitride film or Ta I'ami nat e
havi ng t beitdhgdevitt himuiwueophiceat i on. The first insulating filmis formed
by plasma CVD in

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment Mode

A TFT 101 is formed on a substrate 100.  The TFT shown here is a TFT for
controlling a current flowing iato a light emitting element, and s calied in this
specification as a current controlling TFT 101 (Fig. 1A).

20 On the current controlling TFT 101, an interlayer insulating film 102 is formed
for planarization. The interlayer insulating film 102 is formed from an organic resin
material such as polyimide, acrylic, polvamide, polyimideamide, an epoxy resin, or BCB
(benzocyclobutene) to have an average thickness of about 1.0 to 2.0 um. The substrate
can be properly leveled by i’ox'ming the interfayer insulating film 102. Moreover. the

25 interlayer insulating film can reduce parasitic capacitance since organic resin materials are
low in dielectric constant in general.

Next, a first insulating film 103 is formed on the interlaver insulating film 102
so that gas released from the interlayer iasulating film 102 does not affect the light
emitting element.  The first insulating filim 103 is an inorganic insulating litm. typicaliv. a

30 silicon oxide film, a siticon oxvnitride film, or a silicon nitride film, or a laminate having

the above films in combination. The first asulating film is formed by plasma CVD in



whi ch the reaction pressure is set to 20 to 200 Pa, the substrate
tenperature is set to 300 to 400C, and the high frequency (1356 MHz) power
density is set to 0.1 to LOWcnm for electric discharge. Alternatively, a
cured filmcontaining one or nore kinds of gas elenents selected fromthe
group consi sting of hydrogen. nitrogen, hal ogenated carbon. 5 hydrogen
fluoride, and rare gas is forned by plasma treatnent perforned on the
surface ofthhémiW@@ﬁhe&@$%¢m§ubamﬁhgﬂﬁﬁUﬁm Teenbdfercngpargsicst srmgkOHavi ng

a desired patrern.is for A contacgt, hol e aching a drain region-of the
ATl g AR T e R AT T g g o AT L D

Wi ring lI'ingedise fQsamegef r oMednalvelvi Lm@bd aith cbid 1”‘11@5 e CONAUET 'i\Yﬁisn@F ks
film or to an alloy filmof A and Ti. The material is deposited by
sputterlngignmva@leﬁédapmﬂbn%Unm tamsisongnod Hyifagen.amtopbe lohtanmed difom. i s
patterned |3topa i.,red shape. Aftran??arent conductlve film 5‘i¢ formed
hext t 0 sdPUiPesd EPLRCHE Tar Hhd° T TGREY EY g ey e IoTRES P Agn Pl
conductlvq]ghﬁakggﬁmg@a&y@hgﬁlIy formed fromindium tin oxide (ITC» or
fromindiumoxidé with 2 1o 20% of zinc oxide (ZnO m xed therein. is The
anode is fornmed bylletehicng the mndnspaneatdcsontpatdrves forhmd103 contact hole
Thereafter, g bank 107 is formed and heat treatment is conducted at 230 to

350C. In CFACEMEGHERT [egdt Phnthe SHTPH<anEpiiag ¥h T Y Wi OFmRRL ERmopeiing!iBhove
the anode jgnd i Gh;; BHEOUBE % fotnh@ ﬂﬁ%@h dﬁqh}? LR, zic,sd hclu%ﬂv@&e jj\%lfor

(Figs. 1B and 1C) T he” sur face o e ano 06 is mnpe usi ng
(pol yviimyknallcpfitch of AHasedi. thq:)mmmms Buleptnd &y abomging dsrhfdaumasahnmgadicbrqui d
to |l evel the surface of the anode 106 and . renove dusts therefrom In this

speci fi caf9 BHM fismigdape abtetsd Sipriapdtameding PUAred pitRfvi nyl  al cohol )
-based porous subg{ ?er%?aFe‘?n c@r\’o%'ctlwﬁ 1A UTSAE oA £ XQerg‘c‘Sats Jgggég‘} hem 1S

expressed as w pi ng ter w e surface of t ano

|nsulat|ngdemmnt¢QMy&-fQmﬂﬁﬁnqxﬁénAﬁmﬂk@aﬂﬂﬁnqoaﬁoumdﬁMayeﬁn&ﬂﬂomﬁddmhen a
cat hode 112 are formed on the second insulating film 110. The second

i nsul at i ng"Px{d (TE@). o5 fré?”b@ldyi”hPéI’éie W 4 B (e of gi@epiide ( Z@P nawéwcw@am c
resin insulating il ”%Jo%re N lfpymétP'byl aﬁcﬁlﬁ ”%% Otr$nshbﬂeﬁk %cgwe i1 %@m

The organi ¢ conpound Tayer ionto

l'ight enirhédeager] apedk 167 RGbenédjRChdaORedtBiar is cBnb@di&l L BISPBSHFOJ Irﬁﬁh@f- a
hol e bl ocking layer, an 30 electron transporting |layer, an el ectron
i nj ecti onSHea&@ﬁtlora FUPsERtRRYiEP Whitl hag an eBIBIHARTEnhC TR pRd BIBHASEOVSTS t he

or gani c C&mi?g&dofltﬁé/%odc Ll; cél%edparsefb% Qteh)é‘saﬁ?%d 1]@) to 400 nm

The surface of the anode 106 is wiped using a PVA (polyvinyl alcohol) —based
20 porous substance along with a washing liquid to fevel the surface of the anode 106 and
remove dusts therefrom. In this specification, wiping an anode surface with a PVA
(polyvinyl alcohol) ~based porous substance to level the surface and remove dusts
therefrom is expressed as wiping.
After wiping the surface of the anode, a second insulating film 110 is formed.
25 An organic compound laver 111 and then a cathode 112 are formed on the second
insulating film 110.  The second insulating fitm 110 is a polvimide. polvamide. acrvlic, or
other organic resin insulating film formed by spin coating to a thickness of | to 5 nm.
The organic compound layer 111 is a laminate that has. in addition to a light
emitting layer, a hole injection taver, a hole transporting laver. a hole blocking laver, an
30 electron transporting laver, an electron injection layer, a bufler laver, cte. in combination.

The thickness of the organic compound layer 111 is preferabiv about 1010 400 nm.



The cathode 112 is fornmed by evaporation after the organic conpound | aver
111 is fornmed. -'he material of the cathode 112 is MgyAg or a Al -Li all oy
(alloy of alumnumand lithium. Alternatively, the cathode may be a filth
formed by co-evaporation of an elenent belonging to Goup 1 or 2 in the
periodic table and al um num 5 The thickness of the cathode 112 is
preferably about 80 to 200 rim The state of the surface of the transparent
conductive fil m afthercamfiqiontj2 srieanerehy civspwbser vide thy orgdrge anmabom &for ce
m croscop AEM)., anpd .t.he result re .sho in Figs. 14 to 16, The surface
observatr it n PRYE embariiEne! GEeB Sedtdlau ey ol ¢ b0 S Wi
filmthat dignihonmatdt Gudulhl CKARSSa@fel 110 NM.aRdd gl.asesubshifatg and .
crystallized by heat treatment at 250C. Figs. 14 and 15 show the ’

i rregul ar ichicespuhtiothel substratielmgifaodiobgdrorédnblye paRMic Shvumdiaukingn.14

are resul. f. observing. rement surface before w pin t r eat ment
wher eas” Fltlzfe ?T%E%%E')W\s/thfigféﬁ’logg?g# ““’é’f)%‘g?"\?fynﬁmf‘hgo %é{gh‘ﬁr@mgt gurface af ter

wiping 15 treat mgnt. ofi.00r 16 SHOYS Bhetl1@\/t?é{ril@92|§"c§lu'E:I)t?tﬁl%ti(/@u{gﬂp%?éro(zvﬁ’?ﬂng

before and after wiping treatnent using Bellclean (a product o

Cor por at i omtirast as PYWarbased 1pogous awratiefo@k micorscopp(ABM ) Thed averages are
surface roughness here i s expanded three-dinensionally so that the center
line aver 848 hi gkt 1dePiled by JI'S B0601 can be applied with respect to the

20 surface to be ?B§‘§1Er‘f§&-olﬁéx%mi$rh% {h?éé{hﬁédiwtgﬂtleus%% 296 SHIHAGE sfonahpess

on the neasurenent surface I's reduced and t evel ness I's 1 ncreased after
the wi pi niir@ feéat thents. fordbada meditneds ¢hil B0 embedh ent sghyras: andlessiallpit o
about a Ijght emtting element that is 25 manufactured using the present

i nvent i onl€abEERFHEH E-with reference to Has. 3Ato 6B is an exanpl e of

a net hod of manuf ug i ng.; TET, a. _pi - Dorti.on. ol TP n 1
n- channel TFT andﬁ%ts'pﬁ%:%g%nlgl %&%hef g{%gg@rﬁggioﬁéﬁgiﬁl;ﬂgﬁﬁc ?A-I;tr dtcﬁg)%gfgr‘r%d thr\ e
on the sanEM.sulistwmireFiglhe ¢ xahlpor bbodrvitgsa hesdreghbi ®nfatt ibaghrelvapent of
the present invention. The driving circuit is provided in the periphery of
the pi xel 'EEPERIORICTSE Ry 5 §hoafsg13%\gt§ 0§ QB YiaE shoneasuE NS pRT acs afles ViRing
enbodi jrent..,Rati um borosilicate glass. typical exanple of which is Corning
#7059 gl ass or 91737 gl ass (product of Corning |Incorporated), or alumno

borosilicate gl asBigi $6us@dblsehasvtRge SUbRLE ab@zhness (Ra) before and after wiping
treatment using Bellclean (a product of Ozu Corporation) as a PVA-based porous material

for wiping. The average surface roughness here is expanded three-dimensionally so that

the center line average height defined by JIS B0O601 can be applied with respect to the

20 surface to be observed. From the results, the average surface roughness on the

measurement surface is reduced and the leveiness is increased after the wiping treatment.

Embodiment 1
This embodiment gives a description about a light emitting element that is
25 manufactured using the present invention.  Described here with reference to Figs. 3A 1o
6B is an example of a method of manufacturing TFTs for a pixel portion and TFTs (an
n-channel TFT ard a p-channet TFT) for a driving circuit at the same time on the same
substrate.  The pixel portion has the Hght emitting element of the present invention.  The
driving circuit is provided in the periphery of the pixel portion.
30 First, a glass substrate 900 is prepared.  In this embodiment. barium

borosilicate glass. typical example ot which 15 Corning #7039 glass or #1737 glass



900. The substrate 900 can be any light-transm ssive substrate. and a
quartz substrate may al so he used- A plastic substrate may be enpl oyed if
it ha a heat resistance against the process tenperature of this
enbodi nent. 5 Next, as shown in Fig. 3A, a base insulating film901 is
formed on the substrate 900 froman insulating filmsuch as a silicon
oxide film a silicon nitride film or a silicon oxynitride film 1In.

s enbogirdiat of Chenibaseormstdeay, ionglunihmbOekilhas @adwe-usayiehs st subst-uce.
Fbmever a single layer or nore than two | avers of the insulating filns
listed abd¥e ndy peSuRed dscanhee braxémhhgunatlwgc FlsHRteTHAd fa §ertz) agbéiml@f

the base Irrﬁﬁxmif’i%_(? %%I(‘&Bg)\ﬁﬁ)ﬁ?m b B il’ﬂd‘\ é)g%pi‘tp (%(\jf:gd !Fllhgig dfhlk,dl iL%HELm(, l”ilii\ to

a thi ckness” of era im by usi ng
as reacti QRe gaﬁ(,&i ek, Li\gi-inwanqs NQ)()JFHQH{SI licon oxynitri de f| I m 901a
(conposition ratio: Si = 32% 0 =27% N=24% H=17% fornmed in this

enbodi mént has a tﬂ*ii‘@kﬁe‘é@\’v’@fﬂﬁ& e, ahise @e@l@sn@g flhlyé?i” of fored pagke substrate
i nsul atin t hi ckness

ni tride fi
of 50-to 380 i 28 P e 57008 ¥ st Sk T ek Eib 18 ft BUEER
reaction Qﬁc%ﬁhw fﬂﬁﬂ NZG: - i Thenbodlithé R ORh O XY ti;idu@iﬁ‘mle Fimh 981 h6€ QMPRSIIL e
ratio: Si ="32% 0 =59% N=7% H=2% forned in this enbodinent has a

t hi ckness sgfhiction riowerert heinglslevérmyubhate tihgn o r&a,\@(’ﬁl@ denngdmgctions hatyér S
902 to 905bare forbrre i] S sem.co ductﬁ 3.;{1 IS %Qg tg ﬁ E ar.e flor rre?
pat t er ni ng°PHt 844 GeSP 88 EnEpe B2 (Hst dPFitHE 188 % Sha GRS Y H‘éit
I's obtap n@@lbé/dfsﬁfcﬁh Qﬁvﬁnﬁ&mlﬁﬁﬂdi’ﬁ&ﬁieﬁhé mw@msaer ] QU@H% é)trétHPJbW €0

t hrough a known method (sputtering, LPCVD. plasma CVD. or the ke) and

t hen subj ectli0fgnrohéyf plhsme ¢- KRownng ey staltibn zgt i ohlit Néht mredtN(b. gThc l%msem
crystal lizatioon, thermml crystallization ohermal al a

ni ckel or 98YHHfde t‘g'f‘ @é’t sgcxmigﬂﬁ“g’érf?[é%nﬁhct%?tr %y QyErs Qoytoyg%Sﬂa

25 to 80 hdmddnirt m;@%ﬂ%%mgéﬁ(ipar%ej %il@iprle\éfs 39 300080 Fin@)secdite 1ARE Qi @L i'Pdf\Lt he

crystalline sem conductor filmis not Ilimted, but silicon or a silicon
ger mani umirs8iaxi@e film YOI X d-sﬁ(DCCﬁJﬂOdynttod@flﬁﬁ)()plalfd)rmcmts a tproéﬁe%a:lﬁla@ 10 [200tdm S

s A LR B e LRSS B B LT
ok i AT EBROUS AL 80 1B PR St con hs varty - o
crystal | i fatdedrin {las c&®bO0mdnobad oticknosr &)100amad then to |aser annealing
T »[ )eat ment for i npb?lvl%g%ggc gﬂuﬁ\{nﬁthal'rlnl ()I(ﬂl Eé/micon(?utgzttoafl lg\mafs 9)0% %l()laldrr]g fgrlnlcldcon
The semiconductor lavers 902 to 905 are formed by patterning into a desired shape a
20 crystalline semiconductor film that is obtained by forming a semiconductor fiim with an
amorphous structure through a known method (sputtering, LPCVD. plasma CVD. or the
tike) and then subjecting the film to known crystallization treatment (e.g.. laser
crystallization, thermal crvstallization, or thermal crystallization using nickel or other
catalysts).  The semiconductor favers 902 to 905 are each 25 to 80 om in thickness
25 (preferably 30 to 60 nm). The material of the crystalline semiconductor film is not
limited, but silicon or a silicon germanium (SixGe; - x (X = 0.0001 to 0.02)) alloy is
preferable.  In this embodiment. an amorphous silicon film with a thickness of 35 nm 18
formed by plasma CVD and then a solution containing nickel is held o the top face of the
amorphous silicon film.  The amorphous silicon {ilm is next subjected to dehvdrogenation
30 (at 300°C, for an hour). then to thermal crvstallization (at 330°C. for four hours). and then

to laser annealing treatment for improvement of crystallinity 1o obtain a cryvstalline siticon
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film Patterning treatnent using photolithography is conducted on this
crystalline silicon filmto formthe sem conductor |ayers 902 to 905. The
sem conductor |avers 902 to 905 nay be doped with a m nute anount of
impurity element (boron or phosphorus) in order to control the threshold of
the TFTs after s the formation of the sem conductor |ayers 902 to 905. If

| aser crystallization is used to formthe crystalline sem conductor film a
pul se osci filrat i Rgleryipe twmr@mnlbmgm}gmﬁmrf&miim@ndtaséron VAG T esldine sgreconvos
| aser can Eﬁ eE})Io ed; L‘as$ [9 &? ) by one chosen out of these
lasers is PreferaB Ve egrettsd fits gar beam by an optical system
before 'rrad|at|ngfﬁh%ﬂﬁ%ﬁhﬁﬂﬂﬂ”QhQ(QthnpﬂtﬂhIhQﬂ&nkgqnm%QH@ﬂ§u0ﬁnomn(ﬂ
crystallization can be set suitably by an operator, there are sone

pr ef err ed wyndity elgns:nt Wte@m anpeosphomes) inagder ip§ouseldthc pirre$terdbl giecBindi aficons

i nclude setting the pulse oscillation fre ncy to 300 Hz, and the | aser
energy den th?/‘%ﬂaé‘oil ”i‘eo%ﬂﬁbo” Pet efct%)aﬁ%gﬁ?y 200 to 300 m)/cn). Wen a

YAG | aser is used, If%é'cfredr?s%ﬁz&%d!«,t&e@% foRg ! Hderusiing: kaﬁlcaﬁm hﬁ{mm c
thereof, and setting the pulse oscillation frequency to 30 is to 300

and the | gudse @srcelra@ylgde}ursmt gortiou@B0vie GOOMmilkem Yef yipsacadl Y V(BEascr @d15®©
ml/cm ). The laser |i is collected into a Ilne beam havi. ngt?a Wi dt h
100t o L0GBTHPYCh00-4H Fih s EHADIPE O STPP Al e e Bt ' BCSY G ne

substrate j Mﬁerbﬁ% By abN&tichf KadbAt bOBre HASIAVES AP sE@bdodaQfiof Mm,
| i near Iaser is set to 50 to 90/o Next, a gate insulating film906 is

f or med o Teweh doheatmemtxfmnykwﬂtlmtlolna;aerlse s@(}auﬁl@m\ft oy 90 peting, gate are some
insulating film906 is formed from an | nsul atl ng film cont ai ni.ngléldsi | i.con

by pl asma REVEFEE Coptitiont i nghebametAnEiiad ds veds 6("6“@360? RONSERFgde setting

enbodi menty, [, 0
e 59%; tn gbﬁﬁ% @gcg%ubﬁ%q%m 18 hﬁg s‘% @E@@g@g&;cﬁ:@@{ngﬁhg zosfo'wgraﬁn@

The gate milscrhé(uy;ngalfy Izﬂii)ltcswibmllcmﬁted«vhtroafme}%hn ic @ape)yydtttabled@nfiitloms  of
course, but may be a single layer or a lamnate of other. 25 insulati ng
filns contfeqlﬁqich@m%g thessrendiremonicdgrrelo AnhSGUARE HicIHF S5t BRIYIREY Jare

i nsul at f fi I

(tet rae% hy? j(())lp%om fictg e 48? 3&% n&%s‘l?%fnt %ﬁn@h@@rﬂégg}t@ ﬁg‘ﬁrllg’gﬁroe‘? gi}%et

to 40 Pa, mipendubgihe adser hgm.e&@mree ih® Skhcat BcdABatiag 400GH @hd)(x e 00high
frequency £13 56 MHz) power density is set to 0.5 to U S W.cm for
el ectric dPeimarigecxBupiTne iskdipEdhe o SUrReeet e sulroritedile & Rieevi de the

excel |l ent . ch ?rlta(gznt %Ii\ﬁéﬁﬂa‘lﬁ &l}ge aj.e la%pag%e}% LQS%BQ&I[J@W% the filth

recei ves SU annea 1'ng at
Next, a gate insulating film 906 is formed to cover the semiconductor layers

20 902 to 905. The gate insulating film 906 is formed from ap insulating film containing
silicon by plasma CVD or sputtering to a thickness of 40 to 150 nm. This embodiment
uses a silicon oxynitride film (composition ratio: Si = 32%, O = 39%, N = 7%, H = 2%)
formed by plasma CVD to a thickness of 110 nm. The gate insulating film is not limited
to the silicon oxynitride film, of course, but may be a single laver or a laminate of other

25 insulating films containing silicon.

When a silicon oxide film is used for the gate insulating tilm, the film 13
formed by plasma CVD in which TEOS (tetracthyl orthosilicate) and O are mixed. the
reaction pressure is set (o 40 Pa. the substrate temperature is set 1o 300 o 40°C. and the
high frequency (13.56 MHz) power density s set 10 0.5 10 0.8 W.em® for electric discharge.

30 The silicon oxide film thus formed can provide excellent characteristics as the gate

insulating film when the film receives subsequent thermal anncaling at 400 0 300°C.
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tt A heat-resistant conductive laver 907 for formng a sate electrode is
formed on the gate insulating film906 to a thickness of 200 to 400 nm
(preferably 250 to 350 nm. The heat-resistant conductive |ayer 907 may be
a single layer or a lamnate of two. three. or nore layers if necessary.
The heat-resistant conductive |ayer may be a filmcontaining s an el enent
sel ected fromthe group consisting of Ta. Ti, and W Alternatively, the
heat - r esi st ant conducti- Mei‘91<iayen1dnatyvcbieytari)(HI fhoforfriih g gonteaichiong i<oivem of <>t1 he

elenments | |sted . ahove t her el enent r an alloy film cantaining
Conb nati OhE G Aael En bRt SOhIS el RaEa L 20§daﬁ“8r 'mgwaru@\ng 5Bl )
formthe hﬁﬂ:t l1€a?§cs$stlz§maoﬁ&ﬂ‘?ﬂx‘9t IVE 9[)"713(1‘?{\ )L a sﬁ%r Q:el Avet (9 !’?ﬂHﬁ?{g tc)h?\f o Lhzu

resi stance of the |ayer, the coricentrati’on of i‘mpufities containe
| ayer to showbrd lperd dwereda@nd’i tzdneecoxyvgamntomndemtwrcatn@mmmbcpalfmxmojahammh5

preferably reduced to 3 mor less. In this enbodinment, a Wfilmis
forned fo % fhi“@Rhé%@CLSg fggg PENEroRP |QNHFIHG 9% Taybenf o e d BN 4BGEE dPF ng

with Was ihe c@@(aﬂ?t:ono%cnpé’ 1y Qﬁﬁﬂ@%c%@ilh‘@' fith E&'fﬂ?l%n%”onﬁ%ﬁﬁ lc'ft?xﬁén‘fjselmcd

(WF(6). In either case, | m has have a lowTresistivity
to use theoW &id onhase amgattseo;einezﬂtmfddm cdhtﬁemor(abjzehuna&wsm t\VlLtey(,nﬁ)EfnUi heuW
filmis 20 | AQcm or |ower. 15 The reS| stivity of the Wfilmcan be reduced

by i ncr eadPRYF-t hPUEFYRE &F CHriainussrZe fpm thy ?ed‘fﬁ%“r[é”[épéd‘ﬂ%b’eﬁaw i Hptridet y
el ements %’F&lu@§ HRXNEGEN E@OF g@ 1%¥efr' h@coﬁ(‘fcylﬁlaﬁ{)/{j) %%ﬂ{)mlés Lonla b' ttﬁg F\Qr
Accor f i's forme

raise the resistivity when the

sput t end nghowdd b\t\/lbae@etdmm thl oaygiar ¢drigenfat99. i9 ﬁa@tuﬁ@azggwttidmw&ﬁduﬁﬂd) 3
great care is taken not to allow inpurities in gas phase to mx in the W
filmthat PPR YeFtty fBihegmbadiment.es fﬂmﬂh@wﬁ.%“@bﬂ%@f H0emy The W

resistivi tlemQIfl eyzbé %r%@d'b‘v%ﬂherﬁ% 'qutl'ge(a)?%r&_i_ﬁcg l{%:lh?r%?q CI\QD KD Lgnns ¢ I I m

for the heat-resistant conductive ayer i1’ mis fore

using Ar asxa3putite(Wry).gas cithér ke, aRPWOAI Aielo raarmunbwoés;%&lgrrmlﬁrrddrs(; a.cided
to the sputtering gas, the internal stress of the obtained Ta filmis
eased to preelepm @‘h@gqta ﬁfeiclrmfff r o%ﬂp%@lbim@&@ﬁfﬂw *Ihél@r\@éilsit lﬁ\}ZptL@@fl oglorgerf i | m

in a 25 se | bo mandi e as a t.k

ot her han?ﬁe r?"lm%wat Si stthl Vi tbl%Fd% b?a{e uqea%y m(:?aﬁlﬁlése(’ i Vq{‘goﬁflml‘éﬁe ?@Cﬁrand
i's not suiteabh® foor man@atPurigl SefeRESuch akaodygdemMihnha Whiise &afanpaddd ¥s be
obtained by formng. as a base of a Ta film a TaN filmthat has a crystal

structur eméptpfieéxv meisethegesipiatityof Acherdangbhaseen tih oM dhmnis formghldunsiutictipg a
dr awi ngs,

drani 19, el S FOLITe! 31 TR S3Red PRl LBEOBBAL 5D
| aver 9071mp-ﬁh‘itﬁzb in gas phase to mix in the W film that is being formed. As a resuit, the W film
20 can have a resistivity of 9 to 20 u&cm.

Sputtering can also be used to form a Ta film for the heut-resistant conductive
layer 907. The Ta f{ilm is formed by using Ar as sputtering gas. If an appropriate
amount of Xe or Kr 15 added to the sputtering gas, the internal stress of the obtained Ta
film is eased to prevent the Ta film from peeling off.  The resistivity of a Ta film in «

25 phase is about 20 wuQcm and is usable as a gate electrode, On the other hand. the
resistivity of a Ta film in B phase is about 180 uS2cm and is not suitable for a gale
clectrode. A Ta film in o phase can readily be obtained by forming. as a base ol & Ta film.
a TaN film that has a crystal structure approximate to that of the « phase. Though not
shown in the drawings, it is effective o form a silicon film doped with phosphorus (P) (o a

30 thickaess of about 2 10 20 am under the heat-resistant conductuive laver 907, This

tmproves adherence (o the conductive film to be formed thercon and prevents oxidization.
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i nproves adherence to the conductive filmto be forned thereon and prevents
oxidization. 12 At the sane tine, the silicon filmprevents a mnute
amount of al kaline netal element contained in the heat-resistant
conductive layer 907and 908 fromdiffusing into the first shape gate
insulating fil m900. Whatever material is used. a preferable resistivity
ran~_'e for the heat-resistant conductive layer 907 is 10 to 50 tQ@m s In
thi s enbodidmeht samae Tald, fthd mlicsn Ugedpdeoentt hemfriums tmoomducklikviend iemi @Anand a
Wfilmis used for the second conductive film 908 éELg. 3A). Next, resist
masks 909 SPTEANGY b deuBiaNEEI e pRBt MILVE Ha aphynd deRriaueiilustpreimte ithe first

etching tr e dSuiGatS Bed put . yIhe first etching treatnment is.conducted
under fir§?$gggtfﬁgﬂg@%ﬁpﬁﬁdﬁ§‘aﬁzggﬁkgﬂaﬁékiﬁ?hggbﬁﬁﬁﬁfgﬁﬁsvﬁﬁbuﬂh“lﬁfs

enbodi nent {orain: haPr&isthii ognappar also(7sis uses so GacnCF4, and O, are used as
etching gas, the ratio of gas flowrate thereof is set to 25/25/ 10. and RF
(13.56 NHz) powerliofiszembagi@ap, p dadi Hlanisagsed (pr s uplecoatiugtivedilnpYgenet at e

pl asma. RF 3] r 4 m ) given to the substrate
si de (sarrpw(e&{é% E*S“é?’kf%‘" ‘P‘E%tﬁ%”%g‘%“s‘%é%%%‘ﬁgg)%@ét‘Ju“\‘s‘/fe') sel f-bias voltage is
applied thereto. TRexiWrEdidtmriasksebohege ungeed gl el bh@bligbehbRY technique.

conditions, The first etching conditions are then swtched fo the second

et chi ng cohi#intfirshaiching s atmang irosirmes! eHe Fosifisst ehlidiasireaumdey is ched weebmatier
etching condi.ti-on -4 and Cl . are.used as etching gas, the ratio of gas
flow rate %g?é%ﬁg?%néikn%%ﬁgSgﬂkwéﬁggﬁ&fﬁnéiﬁTsRF (13.56 MHz) power is given

at a pr@ssure of IlinRRistetht@aneSale (W ashBg affharkdidiD&eVHZ). raveld of aRQ Wi s
also given to the substrate side (sanple stage) 20 so that substantially
negat i ve geéleictinggasy ohe mye eagusBvappt itedeofGosduet 2v/e3f{) esl BEQ180094BIz)

having a fjrst er,, shape are forned thr h the first etchi t.r ent .
The. anghe 8P L aBi B et nePBrthe! daeroEs BGepe. ord 0a hgus s
set to 15 phedlf hD4 OhEEEmE Oiseligh diben fibl B wWidsheut shieapingicadgt eShduey
the etching tinme is prolonged by about-10 to 20% for over-etching. The
sel ect i ve spultimsiabf nepativsiselfdpe @Btagx yndpplied ehdrétom ThhéV ddmes etvded atdarghé i | m
906) to t?e Wfilmis

I

008 s Mo by 1 12 ST )enind S SRR 2
U LT A (T, oo e gl S08L00, 108! TRk o™
conduct i viconpditigme CHAmnd fhurictysce ke mehingf gis, gieviang ot ges Aot ype thereof is set to
30 /30 SCCM, and RF (13.56 MHz)} power is given at a pressure of 1 Pa to generate
plasma. RF (13.56 MHz) power of 20 W is also given to the substrate side (sample stage)
20 so that substantially negative self-bias voltage can be applied.
Conductive films 910 to 913 having a first taper shape are tormed through the
first etching treatment.  The angle of the tapered portions of the conductive layers 910 to
913 is set to 15 to 30°.  In order to etch the films without leaving anv residue, the etching
time s prolonged by about 10 to 209% for over-etching. The selfective ratio of the silicon
25 oxynitride film (the gate insulating film 900) to the W film is 2 to 4 (typically, 3}, and
hence the exposed surface of the siticon oxynitride film is etched by about 20 to 50 nm
through the over-etching treatment (Fig. 3B).
Then first doping treatment is performed to dope the semiconductor lavers with
an impurity element of one conductivity tvpe.  An impurity element for giving the n type
30 conductivity is used In this doping step without removing the resist masks 9049, The

semiconductor lavers 902 1o 905 are partially doped with the impurity ¢lement using the
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30 conductivity is used in this doping step without renoving the resi st
masks 909. The sem conductor |ayers 903 to 905 are partially doped with the
inmpurity elenent using, the 13 first taper shape conductive |layers 910 and
913 as nasks. whereby first it type inpurity regions 914 to 917 are forned
in a self-aligning manner. Used as the inpurity elenent for inparting the
n type conductivity is a Goup 15 elenent in the periodic table, typically
phosphor usfi(sPyapar satgemirelutis) laydhed idopidngl hes eraikesy iphaspher usyanenpomy
doping. The s concentratlon of the inpurity elenment for inparting the n
type condulEBtd4i 91 7xargdonnidin a ski-pbgangreELe ng 5o 1 Lf'rm@vl\'ictiﬂmwe
'CgESLICE gdr%glllﬁgﬁrﬁl%%l%h& Rl}n[;lt? ﬁ]dh&\slﬁf% & (Sl%klgrﬁdi cﬁi%g%cxhl i tl“?&%or&?cn{[db’t Ly )I(tdg_ént
i's carri edpigigpharnger) dirhlrl%@@(z@hl Ng'he aadirel 100ns u@d’t%l{o@[blf(ih arft ﬁ)hldﬂ}gmw The
conditions. In the second etching treatnent, simlar to the first etphln
t reat ment C(?t%“tffﬁéiop@1%{5@@%:‘&19*%@“&3#@16}?@5”%@#@ﬂdhl@:& andugisyusdox & to |

et ching gas,d ereof | 0 SCCM and RF
(13.56 Mz ’1% QF) s?c,m m [EIC fu? W W%c %%udgér%xoqs tgisgelffeT e pl asma. RF

(13.56 M) power ﬁcoa@ei%ln% @S9t 1V@lfhnt(@nﬂﬂﬁec$klbl%bﬁla&ﬁmﬂxﬂa he (S@MRLks.
stage) so that a substantially negative self-bias voltage is applied

thereto. Horpasandridering H@dtrhti:m ds erdcmﬁdngutgn@ﬁrt fhordsclalrieg condiions \pedffphrﬂ;

dear ee (riogngkSondift MRt P RhEchag C tmatdh b 1R e BT
et chi ngocapdicp @ﬁédr@true is @ﬂﬁﬂﬂ@@' ¢p, dhech.oiE Lheeichimnge candhd heRSsr Andesct he
fourth etching conditions, a mxture of CF4, d,, and O is used as

et chi ng gabere@fwd SRFEO(XW(BSCMNt)dndeefH k¢ M%moateraa giprregisupesofc of PRatlo
generate pl asna. 1 % ? r of (ﬁ. (xv S aI SO _given g th_e'220,,.d_’
subst r at e &S1'd8C(RiWBre Sfddey O“éeur £ af 14°n8y5E i'Q &N SY S icaside
vol tage i ?S:ﬁrﬂﬂé'ﬁgge tt@rtﬁétod IJI%I&W&I' Mdogti @l (‘s@ﬁ’djlé‘sn@%ﬁacth‘?s El’l&h gt ng
conditions to formsecond shape con uctlve films 922 to 3D).
Then secorF@rId@fpun@erstﬁlephur@ cgrmg erhdginns (dra cwhdwhive Hdms éhfoaori&dcwbtrre |ty &Y s

are dopeg Héﬁ g\[ %x% i gé}st el emegt thr]?ugg t he second shape first
conduct'? v&IPiAfHNe 28N gopre gic the agmg degrenf ‘ebond n type inpurity
regions 926 to 92%vafie |[ERSREGHd Y&'v)f hHetret Qﬂmt BicSd. dx%coéu,ﬂ he chanpal ar
formation regions that are 1n contact wth the first n type “inpurity
regi ons 9§;k14ttgod 94 The Mhvethcoricentomtiiions. ofUitdee t}nenfmrthteyc mmg eachiizecomixn:r¢ ype
inmpurity r onls set to | x 101" to |l x 1Q m In the second
dggi ng Zt Qg%Fﬁh 2, and O» 1s used as etching gas, and RF (15. 39 MI“Z ) power is given al a
pressure of 1 Pa to generate plasma.  RF (13.56 MHz) power of 20 W is also given to the
20 substrale side (sample stage) so that substantially negative self-bias voltage is applied
thereto.  The W film is etched under the fourth etching conditions to form second shape
conductive films 922 to 925 (Fig. 3D).
Then second doping step 1s carried out (in which the semiconductor layers are
doped with an n tvpe impurity element through the second shape first conductive films
25 922a to 925a).  As a result, second n type impurity regions 926 to 929 are respectively
formed on the side of the channel formation regions that are in contact with the first n type
impurity regions 914 to 917. The concentration of the impurity in each second n type
impurity region is set to 1 x 10" to 1 x 10" atoms/em’.  In the second doping step. the
semiconductor tavers are doped with the n tvpe impurity element afso through the tapered
30 portions of the lirst laver second shape conductive films Y220 10 923a  In this

specification, portions of the second n type impurity regions that overfap the frst faver



sem conductor |ayers are doped with the n type inpurity elenent also
t hrough the tapered 30 portions of the first |laver second shape conductive
films 922a to 925a. In this specification, portions of the second n type
inmpurity regions that overlap the first lacer t4 second shape conductive
films 922a to 925a are called Lov ('ov" stands for 'overlap') regions
whereas portions of the second n type inpurity regions that do not overlap
the first %L@wbﬁhaecumuu&hapérmoﬁamcuivéifhkn&ﬂﬁazant00925@nafﬁncahtﬂﬁuhoff
("off' stands for -oftsct') regions (Fig. 4A). 5 As shown in Fig.
i npurity régansgEss {)@%@ésaﬁamgvé%)d faﬁ/@egeguwss&maﬁ&w éeset)owlepﬁmwm . n
t he sem CQQ@‘HQE&?HJ s@%ﬁ §or%gu@cnﬁln? 324l qgt FVEk Y I‘A’ﬂ' 5114 al en( sqoser Ym,l 3@
.ctive layers of annel e con uct|V|t 0
reglons 93@gmaﬂﬁﬂ93®\]s reverse to the one conduct|V|ty type The |npur|ty
regions 932 and 933 too are. formed in a self-ali nin% manner ing the
sem conduct or | ayeMsSRAMIMINGHE ] HhumiPE{itt Geeng faal9 T and § @sc“ldhe 3p(9pg<pénd
conduct i vi I y and
maoks. prior 8RR A RRERRb AR SN Y B eﬂiwexf SPRbe s Ssver
the entire -surd does of ptf,lnemeemmndmﬁ& eondwayieft$ (3Q3oad Qdhrkthadgiafeot D
serve as active |layers of n-channel TFTs. The p type inpurity regions 932
and 933 ar8d PF ieEvee iome @opraRfuctiEitng/rei bdharBPYBE Tegipny 932Tna 933 too arc

ot Cto o Kol & NS MRAGL el L AR DR MSEBadRS S Sitb G e °
regionsy 9B#HeanthaIdvesAhe 3 i@b@%&ﬁddcﬂ‘?hy vihR Ridgype umw EdnaubBe ORS 992 and

933 contain the inpurity elenent that gives the n type conductivity.
However, EREIE eypasksapdirior jo téydenisg, geszﬁtan@rske @3{3 ah@wél A forobd encéver the

functlonln r.ce region and,a dr -channel 20 TFTs | f
they are 8%323‘1%‘1({56}%%{?1%& ?eﬁ%u?thuc Oéllaér%gn(?d tﬁft el FRE ‘be ({(ylbfg Javers of

conduct i Vhichahdel IFBONG@BLT &fpe Othphirdy tr@%qé)*nst Qﬂ?%n@lﬁghe(frc tthaRed BE ion dopine

concentration of the inpurity elenent t gives the n type conductivity.

. Ther eaf ¥erg dbgrapst(Bp werﬁéyeﬂrww@un@m|n@tW1hmp@@@ fcg fopamed ohe trhevpe

e Shotin TaerGGR S NI B PG RlgRr 1 DI R oS Fee

silicon oxade,dfadyn a silicon oxvnitride film or a silicon nitride film

or a lam nate having the above filns in conbination. In any case, the

first interlayer fhsglasei lgkf ihe m 984 impurfiigrramdns P Shumh93hovgaini the imgputiat i ng

materi al elenqgnt that gives the n type conductivity. However, the p type impurity regions 932 and

933 have no problem in functioning as a source region and a drain region of p-channel

20 TFIs if they are doped with the impurity element for imparting the p tvpe conductivity in a
concentration 1.5 to 3 times higher than the concentration of the impurity element that
gives the n type conductivity.

Thereafier, a first interlayer insulating film 934 is formed on the second shape

conductive layers 922 10 925 and the gate insulating film 906 as shown in Fig. 4C. The

25 first interlayer insulating film 934 is a silicon oxide film, a silicon oxvnitride film. or a
silicon nitride film, or a laminate having the above films in combination.  In any case, the
first interlayer insulating film 934 is formed from an inorganic insulating material.  The
thickness of the first interlaver insulating film 934 is set to 100 to 200 am. It a silicon
oxide film is used for the first interfaver insulating film 934, the {ilm is formed by plasma

30 CVD in which TEOS and O. are mixed. the reaction pressure is set to 40 Pa. the substrate

temperature s set to 300 to 400°C, and the high frequency (13.36 MHz) power density is



t hi ckness of the first interlayer insulating film934 is set to 100 to 200
nm |f a silicon oxide filmis used for the first interlayer insulating
film934. the filmis formed by plasma 30 CVD in which TECS and O, are

m xed. the reaction pressure is set to 40 Pa. the substrate tenperature is
set to 300 to 400C, and the high frequency (13.56 Miz) power density is t5
set to 0.5 to0 0.8 Wcm faqr electric discharge. If a silicon oxynitride
filmis used!id 65 PHES Wicmstior cﬂtueritaiy@hdrlgnsult'ai sihgerf 04\mi©@84 filtnhie séd oy be
formed by sma, CVD om Si H _and N2O_. The
filmfor ‘{‘)E"bH“b%Wdf f*u“&ﬂ‘é‘“"n“ hpd éﬁ‘sé‘ ‘Pn‘Bf*h&é fOE‘é‘“t“[ h@’i THe ?g/ cfioghSith.
pressure Q.20 N300 PR %h@ <§1Ht?§§ atﬁutfﬂﬁpfdrﬁﬁﬂ&?u&f?hl?’(ggnfxth Q0G, m?l ﬁnd
the high frequency (60 MHz) power density t he fi

interl aversutmgsunt,atmam@nfprém&&é Zﬂay) MHJ Ba Sthk isoDnraox ymiteritde hy”dmatoedr(ﬁ{i"l(m
formed from S NO con nitride fjilmas the first

interl a)?era“ldﬁté‘ufl & ﬁf@uFP(FVrﬁ(’@dW{BéP@F‘ﬁ‘rfn(ﬁ?&“éY M P-artPy by B ashi BVDITEERCS HA
and NH3. Tﬁﬁnat 86} bggtnﬁ 3nbcs£ gﬁcbr? oﬁmgﬂfétl‘@ rat® fﬁrﬁtﬂorﬁuﬁ{{)nieﬁfppw b ¥ind
el ements that are to used to dope the sem con uctor ers in r ent
concentraﬂﬁongxwmdo@nuedéhennthefnqhymﬂav@ﬂnpﬂh@@@ﬂmonﬂu@dﬂxnﬁysnﬂha1\b)
activation step_is achieved by thermal annealing using an annealing

f ur nace. &%ﬁ@?*%ﬁﬁh%@WﬁﬁHoﬁ“?ébﬁd t hermal anneal i ng (RTA) may be enpl oyed

i nstead. Thermal afpga) c{&ﬂvétfo C‘;?érhd}écctoﬁﬁluété‘d & 5;?%%%9 @H{R&PQSB%WIME aﬁé‘e a

oxygen concentration bein ess erab I'ess

t enper ab ureedfo dHpa th@sélrﬁ:c@ﬂﬁﬁ;ortlmmaﬂ d1§feft(ﬂﬂccbrﬁ:cﬁ@ﬁ@nsaﬁd oheaazhezhrteatnr’fﬁﬁé in
this enbodi ment is conducted at 550C for four hours. If a plastic

subst r at e f RatYPRESIA B Eat Jhe srdraneestens iuaddewd bheersabariealias 906018 taser

anneal 1 5. REETERLE. LRt DiRaNEpb, LESRUTRAL 3188und RereRhal XL Gnplerpn

(nickel) use I'zing t ayers

nmoved (getidsesaad) Tﬁl@rrﬁhedrfdeﬁﬁrﬁa s teyPeucidip U ial Witrod@n rcegbqnﬁ:rdne:aw liye dﬂpe@h
with a Goup 15 elenent in the periodic table that has a Bettering effect
( phosphor G8n4eatrad@HbEIAL tihprsn Sttt I?féfﬁf%b Y Rsl PRfE ddeisl tt d fctwr@téfq ﬂfgfmfi ke
concentra o} C YidSe eIe nt reduce nne tjon
oot ond® - ThE aceraly SR B Cr B R rPup PR B BrorFiafdnaerng iRy

sem conduss@rC fdramr SobiRr omgb pheat ehb:&ﬁittéfﬂfhft h&'& 180 Cheti0rdnfact 08 uded @s 1
hours whi |l e chan the 25 atnosphere gas to an atnosphere containing 3

to 100% h§dsbge? OT P& appeqlinggs pierted mi nating 10" to 10'5/cm of the

SEMconductor ay gl ﬁn?)ﬁeat 1réa%!:1l1tyqtgﬁf é%gtam{lc 885 % (nickel) used in the step of

crystallizing the semiconductor layers is moved (gettered) to the first n type impurlty

20 regions heavily doped with a Group 15 element in the periodic table that has a gettering

effect (phosphorus 1s used in this embodiment). As the result of gettering, the
concentration of the catalvtic element is reduced in the channel formation regions.

The activation step is followed by a step of hydrogenating the semiconductor

fayers through heat treatment at 300 to 450°C for I to 12 hours while changing the

25 atmosphere gas to an atmosphere comtaining 3 to 100% hydrogen. This step is for

"0 10"em” of the semiconductor layers by thermatly excited hydrogen,

terminating 10
Other usable hvdrogenating methods include plasma hydrogenation (using hydrogen
excited by plasma).  Whichever method is used, the defect density of the semiconductor
layers 902 to 905 is desirably reduced to 10'%cm™ or lower. To achieve this. the

36 semiconductor lavers are doped with 0.01 to 0.1 atomic % hydrogen.

A second interlaver insulating film 935 is formed to an average thickness ot 1.0

16



O her usabl e hydrogenating net hods include plasma hydrogenati on (using
hydrogen excited by plasm). Wi chever nethod is used, the defect density
of the sem conductor layers 902 to 905 is desirably reduced to 101 /cm or
| ower. To achieve this. the 30 sem conductor |ayers are doped with 0.01 to
0.1 atom c % hydrogen. A second interlaver insulating film935 is forned to
an average thickness of 1.0 16 to 2.0 umfrom an organic insul ating

materi al . The.(sgedndn bnbefdnay@Eulbmsuhatering fidceody innelfef medla0hy @in mav
organic resin material such as polvimde. acylic. polvamde_ o
pol vi ni dea®Fd&M6f BE 80 (PeAYscySIToburisrial SuFor a5 st anvde. weryligol ndlydrdecof
the ivpc L ois.ther mally, pol ynerjzed after applied to a substrate is
used. 'The PPRl el TRch BUERELARRE) Ciion PPBUE st P RIRRE i sSione
interlayer iidasutiairmagy ool vmdrged arBRdyQfcd @CI YiisGuict Worpack et YIRE id Brmed by
enpl oyed. The main material is mxed with the curing agent, the mxture is
appl i ed iobtHes ent ¢learsayfrasle3@ Gt héf Sybscrad enteddrg tesuspingnim 1$ hemed of
substrate iasr " rtgv-obea% eId on a hlol td plﬂtae at 8QC..fgr_ 60 SeQO{;Idlié and then
the substr&té Ps Baked TR & CPREKCS ovElf BAMBOE P BO i Wit 68 £ 1oPHi T he
film in Beiengixt@t ieehpicdan ur gané surfkRsWrakd OdbsREaKIRA a s3ilfrS@CQ0Bsirate is
intcrlayer insulating film935 is capable of |eveling the surface
properly. Msrigsiedron & bt plateeat 1BAVe fori ikiskcandsngnd fhich thaawsiradus balpariasid¢an

capaci tance sin ani.c resin paterials are lowin dielectric constant
in general (.ml%a\}\gg(ﬁ? PO&?’&&[W@”E“F«%%FOE"H&? Z’l’rinal s are hygroscopic and are not
sui tabl @ as a protgeihk ¥&rdd dNan TREIRE RKBatiAS nafkrtlife earﬂageiliﬁ@n%yertnlt@%uﬁﬁ@ond

interlaver 15 insulating filmis Used in conbination with the firs

i nterl ayerfiim&a$ at cangble ¢ic98ingt thatsuifece poprsd fMomoaesithé coerigxr desufdting a
silicon ox%ni tride film or a silicon.nitride film The second interlayer

i nsul at i ng" f 7 SFKIF SPRSH G FURFILHTCE i GEFHS UFAT i YT HarEr QY el FET Case
moi st ure anghs@As in Ldetbital eMiblk NG ?Eg?dﬁ%‘&@si@rrﬁatléﬂg‘é“aﬁeob@@ro@ﬁ‘)%!ic,l Yind dg8r Adled

by moisture or gas (oxygen). In f inalight emtting device that uses

an 20 or gawitebleasi a protscihat filng f Tharefoce, faor m dns iemtbedinagner thenswgbad iimgrifiydrm

it is conceivable.that its light emttjng elenent is easil egraded by
o1 St urs SRR b FESB RO e BF G e T BLIT RROPURS TN e € o

heat genergtgdy Gy an:gli&{?leo:«!_iéicgmm,ledr@.ilg%cjn'&gﬂlﬁﬁhgﬁ(ljﬂl,smj onsﬁ QRS At s im.

Therefore, a first insulating film936 I ornmed on the second I nterlayer

insul ating film 935 tchatd igcdioemedufaiom @Em 6BfHdoinced Asul ad iongpm@atenlalng 25
A silicon oxide film a silicon oxynitride film a silicon nitride film or
the |ike maternal may release moisture and gas. Light emitting elements are known 0 be easily
degraded by moisture or gas (oxygen). In fact, in a light emitting device that uses an
20 organic resin insulating fiim to form an intertayer insulating film, it is conceivable that its
tight emitting element is easily degraded by moisture and oxygen released from the organic
resin insulating film due to heat generated during the light emitting device is in operation.
Therefore, a first insulating film 936 is formed on the second interlaver insulating film 935
that 1s formed {from an organic insulating material.
23 A silicon oxide film, a silicon oxynitride fiim, a silicon nitride {ilm, or the ke
is used for the first insulating film 936. The first insulating {ilm 936 is formed here by
sputtering or plasma CVD. The first insulating film 936 mayv be tormed after contact
holes are formed.
A resist mask having a given pattern 15 then formed o form contact holes
30 reaching the impurity regions that are formed in the semiconductor lavers to serve as

source regions or drain regions.  The contact holes are formed by dry etching,  In this



is used for the first insulating film936. The first insulating film936 is
formed here by sputtering or plasma CVD. The first insulating film 936 may
be formed after contact holes are forned. A resist mask having a given
pattern is then formed to formcontact holes 30 reaching the inpurity
regions that are forned in the sem conductor lavers to serve as source
regions or drain re~g_ions. The contact holes are formed by dry etching. In
this 17 cH&®,? RUHSeUr el ofnchs I‘aH&doa% §ighins s é.%téﬁdhfi hig: ga‘s”ctlm“eft”@h%he

first i nsu{{t lt ' nlgmfeltc m1<93 18 tfmrn (fh llq( cﬁio d 1 m{ug (91 ~J.[ Dne{r'[la r%%uggt(hkhéjccf}ﬁ m

m xture of CFl. O . and” € secon a er

935 t hat nsmﬂ@vmdsdmmm azmncfrgsamdc iJ Qﬁln@cw&'ﬁrﬂrdnabwa; 1hafdalhhﬁamﬂ§l(3h|"§rhgn gas is
swi tched back to CF.t and O to etch the first i nterlayer insul ating film
934. 5 Théi‘é‘t‘%ﬂﬁg“é%mi]@d bifikt R F.ichadetd eteh GHFRS! mtolder insolagng dhced The
sel ective watl i sem co a te insulat

film 906 |1sl%et(91h}<¥(‘j nfg%n e (ﬁqres{%r’g CX? LBB?%‘Cﬁﬁdgﬁ RIS bR

conduct i veeihidomib@of RIyEBIaky t1EpLlié SFduN@n@riIMACHRING BYAROT al'ch,OcQ)n%@ hotes are
patterned usi % a mask. The filmis then etched to formwiring lines 937 to
1

943. to THE shownlnthe dravmngs the W|r|ngI|neS|nth|s

enbodi nent arefor m,a.la Imwith a thickness of 50
nm and an al | oy fAT &%&I duc{\"l [)P)}”-f sI?%‘Fm\mgtbl}( H’”tlfﬂpfel?héégu CEHY U P
t ranspar ephtiasdueingve hihddn iThel arped hbereardt @ @oﬁthuqhﬂesw@fgﬂﬁ[é @4320
nm The filmis then etched to forman anode 944 (Fig. 5A).

t r anspat edboedherichpye ifjithadragdgssdd WwiningHings enﬂm‘dcm’emsmest an 1Dzrmhdjfmm1| n

de (ITQ fil il d 0% de (ZnO
i th 1 not ROYEGRS HRUTLHORG SRE RS of oPrsh Ta s e’ A bRIAELOSAT b UG ap

Wi th the gridinRsiirionthm!ine 943, whereby the anode is electrically
connected to the drain region of the current controlling TFT (Fig. 5A).
The anode 944 at Ahi@?p@tmconmyctmdéhvi«s foeatd theeat nenthicktnei86f 822G taw :360C.

Next , 'h: i nt rIa ul atlnq‘f&idstAS is formed on the anode 944 as
shown | n o afeadin sl Bt “ene WLt 2. i Ben oD CoBuaR e T
processi NekeHRMil ¢hBBRIimdR ¥ R uﬂle{(na)HQe gTbt)an &M kit Eh%@ta‘?ﬁe‘?ﬂ”@nhguhg 2.
order to avoid contam nation or breakage of the TFT substrate ts
the air, ta 06 gf 2ihe nxidel(inO4&ithavding @ndanti - el ectrostatic

The anode 944 is formed to come in contact and overlap with the drain wiring
line 943, whereby the anode is electrically connected to the drain region of the current
controlling TFT (Fig. 5A). The anode 944 at this point may receive heat treatment at 180

20 10 350°C.

Next, a third interlaver insulating film 945 is formed on the anode 944 us
shown in Fig. SB. At this point. the substrate may be moved 0 a processing room (clean
room) for torming a light emitting element.  In order to avoid contamination or breakage
of the TFT substrate by dusts in the air, a very thin film 946 having an anti-electrostatic

effect (hereinafter referred to as anti-electrostatic film) is formed on the third interiayer

rJ
Lh

insulating film 945.  The anti-clectrostatic film 946 is formed {rom a material that can be

removed by water washing (Fig. 5C). Instead of forming an anti-electrostatic film, the

substrate may be stored in an anti-clectrostatic carry case. Before changing processing

rooms, the TET substrate that has finished the steps above mayv be subjected to operation
30 testing.

When the TEFT substrate is brought into the processing room (clean room) lor
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25 effect (hereinafter referred to as anti-electrostatic film is fornmed on
the third interlayer insulating film945. The anti-electrostatic film 946
is formed froma material that can be renoved by water washing (Fig. 5C
Instead of formng an anti-electrostatic film the substrate may be stored
in an anti-electrostatic carry case. Before changi ng processing roons, the
TFT substrate that has finished the steps above nmay be subjected to
operatlon1080m€e%tﬁﬁgtﬂvﬁéﬁ ﬁﬁ@LWFthsmb§1WéﬁéM“§f@ﬂb@dhﬂ“ﬂﬁﬂ@Vﬁh@‘ water
g::]?lc_ezlslegtq}lcggﬁat |( ?lg} gim n[uld\u inatﬂ i“n‘%/\/ai IH l)&g 15 hl{,']j;lt_,(s Ci_r'gil'ﬂt Ih{relr]I ‘)4t7 he
interl ayerhdwmsulnamdﬂguﬂ‘ A mx%{&m ﬁmez@h@dci Qltquhm)acb@[uh't enfding havdmg a,m
opening at a position that coincides with the pixel (light emtting

el enent) . istiegiestioifgriugedbans Harimiinembadkicas7 1l l@<mks)4é’rrbc§i@n» ﬁ‘éifﬁ’t)dmﬂ@é
bank 947 i.n s about and

Che bank du#iduTla0Sh St pert o ridhe TR DHERESRE: 1R Rs R b et Re

the W ringnbdd® ih 2ch@pekel b ginbMNe is THRIAFT(ISHbSA | at@ TRyT b@mawhh@\cta@d
to the operation testing again after it is brought into the processing room
for formshgcdcd itghibe @m:tdtlpfmgeﬂemmtn afgrt hosdrowght ewipghe frrpgesiigg used foor

t he bank 47 in Eég nbodi ment, a polyimde to film a polyamde film an
acrylic fl?WPn%d TBBHE eS0¢Bbut ene) film a silicon oxide film or the
like may be used iA)NRQABE 2GRS FHm D GsRARK (1RATa BN 708 110 0FBBMInG 02 QI GANIE as
long as it is capable of insulating. If photosensitive acrylic is used to

f orm t he biémka @Ramiile filg, pneieﬂabﬂbmtoiﬁﬂiﬁMngn@Mﬁ@en@Bﬂﬂmeaanmwﬁu@aﬁ¢|rn
and t hen rforp1ggat treatnment at 180 Lﬁ 3%%%. n & non- photosen3|t|ve
acrylic f TNE S8/ MAYDG e LIRPGHES t ‘é‘t ¢ ISTEER ER M At 180
to 350C figpstasangd éapgae%tfmummtor dtmﬁommﬂve Nextie 10 RUNG fémeakni?nk J43,
performed on the surface of the ano énbodi nent, the surface of
t he anodeugﬂénﬂ@aMkpedumglmgn@ehhuheaay@af@maduahempumanhﬁnnmonmhm@n)bto

| evel the surface of the anode 944 and renpve dusts therefron1 In_w

pure wat el? 13" tised” B 2 00RERAPREETSI G Y I8 ThisHsed: 1bF FeeaH ofP f&ﬁfﬁ’tf?fé“a‘gl s

around, i efu Fldhah 830 B QHI Sk bt %48, 300 rpm and the

depre55|on value is set to Next, the TFT
substrate is bakeﬁexm\&pﬁ@ﬁUﬂmnmhnlomdﬂbnhmimenﬁasmnmmnsﬂuhecmadd gastHfiy om
the resin insulatin? filmfor formng the bank, the v?cuun1exha IS
embodiment, the surface of the anode 944 1s wiped using Beliclean (a pro uct of Ozu
Corporation) to level the surface of the anode 944 and remove dusts therefrom.  In wiping,
pure water is used as a washing liquid, the number of rotation of the axis around which
20 Bellclean is wound is set to 100 to 300 tpm, and the depression value 1s set to 0.1 to 1.0
mm (Fig. 6A).
Next, the TFT substrate is baked in a vacuum. In order to release moisture

and gas from the resin insulating film for forming the bank, the vacuum exhaust 1

conducted at a constant degree of vacuum, for example 0.01 Torr or tess.  The baking in a

td
Lh

vacuum may be conducted after removing the anti-electrostatic film. atler wiping treatment,
or betore forming light emitting element.

A second insulating film 948 is formed to cover the bank 947 and the anode
944, The second insulating {ilm 948 is an organic resin film, such as a polyvimide film, a
polvamide film. or a polvimideamide film, formed by spin coating. evaporation. sputlering,
36 or the like to a thickness of 1 to 5 um. By forming this insulating film. cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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conducted at a constant degree of vacuum for exanple 0.01 Torr or |ess.
The baking in a 25 vacuum nay be conducted after renoving the
anti-electrostatic film after wiping treatnent, or before formng |ight
emtting elenent. A second insulating film948 is formed to cover the bank
947 and the anode 944. The second insulating film948 is an organic resin
film such as a polyimde film a polyamde film or a polvimdeam de
film formedrdynspi n coating. evaporation. sputtering, 30 or the like to a
thickness of 1 to 5 nm By forming this insulating f|In1 cracking in the
surface of the an@deo@él@rméé?ﬁ”rﬁ)ém%gﬁ cgéd” and ‘ide‘d?"éﬂéa}[” One &f'”t“ﬁe(”ﬂ Hecond
emtting n he nt o ( 9 a
cat hode 980 e BBt T Ao B S TR db m e h 4o
A MyAg el emﬁ{tzﬁgiGEld[ﬁ(,ruS;edth(sﬂtmbh@inféat,hﬁd&)t@ér kzhﬂvd ingindte a1 € Mt lin’lgmﬁi aneat. in
thi s enbodi nent, but other known materials nmay be used instead. 5 The
or gani ¢S cofpead Wewugzt@d\nbs 947 F%Mdﬁaﬂfé@ﬂlh‘éﬂldhéﬁsddqlwﬂa@dl hgiggntiging lpyaght

emtting | e_injection .a .hale | ayer
el ectron f%é%smbcc?ml ?A\cr ’ 'l'l(?l(, trans Arf’j‘%{ J\cr Ian eleg[ntonﬁn nalgl( r mm‘“l%ﬁf I éle(ﬁéo\Per

etc. in cmnéamaumm a B-Lhﬁ:rf’zi\}’elﬂcdt@lﬁﬁc@lfnblnhﬂoﬁ)c Thd dt&1cGEEPOHRAG 1Ay esmpsad i n

this enbodlnent will be described in detail below. In this enbodi ment ,
copper ph@h@ﬂ@é?éﬁﬂh@ﬁm§0®§emt%dib%dﬁﬁﬂﬁﬂ1ﬂ¢%ﬁﬂ@ﬁpWayer to mhereas a- NPD
is used for a hol rans ortln er. oth 0 yers are. fo
evaporation. A li g]h{ r%enl “ ghtg Oﬁ%ddmﬁeeiétmeﬁ iof hi's 10]6 %ilor‘?er‘ft Xr

di fferentwhatey Lalisp 1@"1@edﬂ$&dd ﬂl@fe t@éﬁ%ﬁ&ﬁ@@tlaﬁdrghBo@]n@s t ik r]deréiMﬂ:r forRdQRt ai n
organi ¢ conpound |ayers that enmt [|ight of different colors. The organic

conpound ¢vayerschornmed in this enbodi ment are is three types: ones t hat
hat .em t

emt red |ight, reen |ight .0 ght.
A types of o ganempsERd I Syerema 8o, L ES RodaBul et s,
it is poﬁ@'u%@férodiﬂ&?erﬁ inﬁfflermﬁﬁsfkd?é}sft@rdﬁhhgﬁftdnm@l%b&g]d axefsSihhd e @
material that varies between dlffjerent pi xels. A light emtting layer that

em ts redight gitdiffscchoroed. f rigm d\‘gap@cdmpw@umﬂtnferQOer@N/lmIthsstfeahbdlmem are

N -disalieylidene-1, 6- hexane m nat e % inc.(l %ﬂ EZ!n(saI hn)% ped i th
(1 10 B RGP re it A el 10 3o pHenyt pronane: HEMS SR SRk o5t Batibplism
(111) ( E%DB%?I(IE%Q)OOE"EM& cbr%p@umcEHy&QrﬁPé B miEBY v RL ap§8Hon. O e RO WIS

materials may al so
possible to use a metal mask to form light emitting layers {rom a material that varies

between different pixels.
A light emitting layer that emits red light is formed from Alq: doped with
20 DCM. Instead, N. N'-disalicvlidene-1, 6-hexanediaminate) zine (i) (Zn(salhn)) doped
with (1, 10-phenanthroline)-tris(l, 3-diphenyl-propane-1. 3-dionato) euaropium (II1}
(Eu(DBM);(Phen)) that is an Eu complex may be used.  Other known materials may also
be used.
A light emitting laver that emits green light can be formed from CEBP and
25 Ir(ppy)s by coevaporation. [t is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinotilate complex (Algsz) and a benzoquinolinclate bervilium
complex (BeBqg) may be used instead. The layer may be formed from a quinolilate
aluminum complex (Algs) using as dopant Coumarin 6, quinacridon. or the like.  Other
known materiais mayv also be used,
30 A light emitting laver that emits blue fight can be formed from DPVBI that is 4

distylyl derivative, N, N -disalicvliden-1, 6-hexanediaminate) zine (1) (Zn(salhn)) that is a
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be used. Alight emtting layer that emts green |light can be fornmed from
CBP and 25 Ir(ppy)3 by coevaporation. It is preferable to forma hole

bl ocking aver fromBCP in this case. An alum num quinolil ate conpl ex
(Alga) and a benzoquinolinol ate beryllium conplex (BeBg) may he used
instead. The layer may be fornmed froma quinolilate alum num conpl ex

(Al g3) using as dopant Coumarin 6. quinacridon. or the like. Qher known

materials nay abspldie hused. 230 afothb@e elitdoung havier that. em ts blge kb ght
can he ('brined fromDPVB that is a distylyl derivative, N

N - di sal i cytdirienyving)hartenstii BRY Rat @)pegi wb (erylenezn (hthowit hatedds aav 0
zinc conplg&JQaﬁl@g an azonet hi ne conpound as its ligand, or 4. 4'-his (2,
2- di phenyl -vi nv ) bi phenyl (DPVBi) doped with perylene. Qher known

materials may al sankgccusfdianbpbrh Py rABRSRRLL | NO3] AKQLdihA 1L QLieg; pext .
1, 3, 4-oxadiazole derivatives, s 1, 2, 4-triazole derivatives (e.qg.,

TAZ). of thée Hﬂweﬂéaﬁﬂbéﬂu§éﬁigoﬂAﬁthéhe@k¢@w1b¢aﬂ@d@rﬂungeukmvenmpmmm&h|s
enbodi ment,, a azo rlvatl oration to
oo cknecr S i TRbodRE AR o8 Qi b1 %6%%@@%@%5 5 8‘"”6%%%&3 “PRHISURD
| ayer havingicknkanismats costg ucture is conpleted. In this enbodi nent, the
organi ¢ conpound | ayer 949 is 10 to 400 to rim(typically 60 to 150 nm in
t hi ckness, and t hellpatgtode: 9650vd steg6. tiw BQthnnémVQMEhhhyr HOGhgt @ LEOnAm)

in thickness. After the org npound | ayer is forned, the cathode 950
of the 11 grEcuE b ibainefesib S SRIRE U5 EhaliSraTraRd It aas 1056 400

enbodi neNthay MyA@all$ 6US{§QDf)Q{m)am IEQRQ&Q bﬂ’c?[l‘?ce' éamotd@a)tﬁ( CJ@'S@M) t2HE} hh'?u: il
cathode of the light enmtting el ement. However, oy fiTm (an

al | oy f|Idﬂ@ﬁOéﬁ@nﬂﬁmmﬂaﬂdmkqthlun) or a f|In1obta|ned by co evaporation

of alum num and an, el enent bel ongi G oup,. 1 or in eriqodic table
may al so be used. ‘ﬁshﬁdﬂﬁ?@fé@gﬁggaéq?ﬁﬁt”eﬁ?@??néwd%W“§@ ﬁ%b@ﬁd hg Heght

structurecshews d8mEhgis fo@ﬁed%dpgﬁédo?ﬁlﬁjinmg @[IHBQ&!‘K%RPCII@[ d4is E&% ﬁd’rg"?‘m ¢

conmpound | ayer 7949, and cat'’hode 950 overl ap corresporrds t
| i ght en1ﬁ@uhghe¢éhanbacAnpnchammeunmﬁmmﬂﬂﬁeh@hﬂx@MnﬂgdbaﬁmelP{Emn&QQﬂAare
TFTs Of t heleralllog/ nglm (an alloy film of aluminum and lithium) or a film obtained by
co-evaporation of aluminum and an element belonging to Group | or 2 in the periodic table
may also be used.
Thus completed is a light emitting device having the structure shown in Fig.
6B. A portion 951 where the anode 944, the organic compound layer 949, and the
20 cathode 950 overlap corresponds to the light emitting efement.
A p-channel TFT 1000 and an n-channel TFT 1001 are TFTs of the driving
circuit, and constitute a CMOS. A switching TFT 1002 and a current controlling TFT
1003 are TFTs of the pixel portion.  The TFTs of the driving circuit and the TFTs of the
pixel portion can be formed on the same substrate.
3 In the case of a light emitting device using a light emitiing element, its driving
circuit can be operated by a power supply having a voltage of about 3 to 6V, 10 V, at most.

Therefore degradation of TFTs due to hot electron is not a serious problem.

Embodiment 2
30 This embodiment describes another example of process of manufacturing a

light emitting device with reference 10 Figs. 19 to 22B.
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circuit, and constitute a CMOS. A switching TFT 1002 and a current
controlling TFT 1003 are TFTs of the pixel portion. The TFTs of the
driving circuit and the TFTs of the pixel portion can be fornmed on the
same substrate. 25 In the case of a light emtting device using a |ight
emtting elenment, its driving circuit can be operated by a power supply
havi ng a voltage of about 5 to 6V, 10 V, at nost. Therefore degradation of
TFTs due to hot el@alsuang ilse d@bripi@eld BiSopmakh emihEnbedimentud. 3@ Ehi sy
enbodi nent descri bes anot her exanpl e of process of nanufacturlng a light
enitting deynee WOt H‘F"éf‘éfr‘éh’@éut"@ fl-l'-li“g‘s%ggﬂfﬂ §09 2w, the 1sroiisoling (tmeY06 as
descripti the steps up through the step of formng two
| avers qugg%ﬁlg MTRmP@b and 908 on the Ante insulating film906 as
shown in Fig. 3A amséqu@hﬁhad rootRseguentt YondudPineoRES Wherfl the .eopdyct i ve
films 907 and 908 are etched 5 using nmasks 909a to 909d to form conductive
| ayers 39@%”@0m3@©4ﬂﬁ@wpﬁﬂﬁﬁ foi fosm @a@eﬁnwshagé ?%HdesﬁﬁﬂdedﬂmpdﬁmgttaﬁA

etohi ng. gabineas fetertRe ot 2R (6P Thife)y Eaed Bl TeEh ST e and
a tantal ugidiide i d@ohich ’E\chT%gﬂ;aﬁ ol ‘H\lee@t @l‘nglCFz?ﬂd 6L ure @R ]’ceté a W mm

respectlvely set to MHz) power of 500 Wi
gi ven to ane¢sitireeusi rededde} atTre gmﬁé@sumea d:foCEnf Al Pad Poris tehpeceitvelyisaglo RF

13. 56 r Wis al so Q the substrate side ( | e
Stage) so ehatetnsREATE A N n Rt e BB TS SoR eagd! Suntd upamtraut
Under 4 hese Hi fosth&tehingg mrrxdrataleqnﬁz) mBlRl ¥r wew\& uk&no&v%n%qh@dumJtave
a given shape. Thereafter, the etching gas is changed ,

rati o of gds (fduple page) sa ther ‘Btb}f»tansaIS)emegdcveeelI bB6 \oaﬂgi cFalﬁ 1(1,131 ﬁn@dM—lb)ldpromer
of 500 Wj,s 0 a c iled elect i s at ressure of 1 Pa to
generat e Hﬁgghﬁ?F%%rﬁﬁm§ %@Hafﬁﬁﬁ%ﬁhﬁ (ﬁ“gm%@8 NS 4 BBRBFIHIE- 20 Wi s
al so given to thergubsfsate c‘@dh@%nécﬁqqp,hﬁlg%ﬁ‘%g@l: 30 @a&h SURSLRRhLL ﬁghym
negative self-bias voltage can lied. Wth't xture of

t he t ant atharmofiist gei de30 f 30, mlarﬁ?d (tlaea(a\MHz[) mnaereoieitwﬁéfds at\ caboutcotlfrbclsamsle
rate. Thus fornmed are the conductive ers 3901 to 3904_having a first
t aper Shaflé Pr¥Hdrd %‘{)’ef’d thereare ﬂ‘é§méﬁ°f fegopt claingy #8 (1996|MHg) peyer of
etch the g 'vvsmvmmwen' t%amc b3 TR AU RO gmg) %(‘?QQﬂdsdh@tanhﬁ?}'fn glggm\lcm

the etching time 1§ prolonged by about 10 to for over
Sur f aces mif-triegivohszcofant treapplied. With the mixture of CF; and Cl-,.the tantalum nitride

film and the W film are etched at about the same rate. Thus formed are the conductive

layers 3901 to 3904 having a first taper shape.  The taper thereof bas an angle of 45 to 73°,

20 In order to etch the films without leaving any residue on the second insulating film. the

etching time is prolonged by about 10 to 20% for over-etching.  Surtuces of regions of the

gate insulating film 906 that are not covered with the {irst taper shape conductive lavers
3901 to 3904 are etched and thinned by about 20 to 50 nm (Fig. 20A).

Subsequently, second etching treatment is conducted as shown in Fig. 20183

25 without removing the masks 90%a to 909d. In the second etching treatment, CF,. CL...

and Os are mixed as etching gas, the ratio of gas flow rate thereol is set o 20/ 20/ 20. and

an RF (13.56 MHz) power of 300 W is given to a coiled electrode at a pressure of | Pa to

generate plasma.  The substrate side (sample stage) receives an R (15.50 MHz) power ot

200 Woto apply a seif-bias voltage tower than that in the first etching treatment.  Under

so these etching conditions. the W filim that is the second conductive film s etched.  Thus

formed arc conductive lavers 3905 to 3908 having a second tlaper shape.  Surlaces ol



gate insulating film906 that are not covered with the first taper shape
conductive layers 3901 to 3904 are etched and thinned by about 20 to 50 nm
(Fig. 20A). Subsequently, second etching treatnment is conducted as shown in
Fig. 20B 25 without renoving the masks 909a to 909d. In the second etching
treatment, CF4. CL,. and O are mxed as etching gas, the ratio of gas
flowrate thereof is set to 20/ 20/ 20. and an RF (13.56 MHz) power of
500 Wis gegiens pbtia goe lisdlaingdiinodes diat arpnessweedofith tRastwond ggnersatg:

plasma. The substrate side (sanple stage) recejves an RF 13.56 MHz) power
Dt 50" W LonaiEry  Benk o a2 Bie e Mt T ERL EREL 20 HET et =t chi g
treatment. Under ;AndhesveLeE neiGandiki ans dobfe WLihim it RahalSed PEgSREON
conductive filmis etched. Thus formed are cghdﬁclt{'iivle] { aive{r%s( 3@%1@%@%908
havi ng a secendicoapetorshape wiGunf aopsiiof cleBentribgli gnes dfe 1t hepcgatneuctniaul at i ng
film906 that. are. no;l covere wigt__h the second taper. shape conductive

| avers 3969t G"3588 ‘?‘B‘”éi‘ch. 4 dpﬁi“r%ngﬁmﬁﬂ?mab 0t102610P B30 i CCAT & PN
[emoving LigohehalsclBalsn, [ &L dIGRL M, SEERLTRM sfngj_ect%nﬁl&gfv%qa\t&s d9ipe,, the
sem conductor layers with an inpurity el enent that gives the n type

conduct i vBYY8 &re uddt:ypeadkapurli ghps@iieenéhi)). gaEhilutddr ist hddpiag ot peatpint sases
ion doping for injecting ions wthout mass separation. In the doping, the
second t agé?m% RAPECCHHAULTSVE PHY S ¢ PGBBULY regonB 3 dpeloy¥dd thalcontdk 4n and
phosphi ne, (PH3),, g j . y ar ' it of,ar e
gas is usg@ to%uo@fneﬁlgnjtlé;%ggid%ﬁ?icg 5119(%2%{1%5}928%8%%%&%0% E‘a\{tmc%gzt g(%lr%hg'n n
type i nmpuiht y tepeinemirity Regodd TEO to@G9¢2 Midmadd trvuigh thikeopel ehdueharin hayer s
902 to 905. 0 The n type inmpurity regions 3909 to 3912 forned through this
dopi ng. WHPERTEBRYYAlFMEH I @ firghReacsniaUPPt SPr& B RBMPRPIYS 40 # cpagentration of 1 x
concent r ajjto b8l 1Qr y§~{ N a concentration of I x 106 to 1 x 10"
atom;/crrBM( Flrbg?g%hc})a%l&lr—lg}raﬁgghﬁéﬁdére first masks 3913 and 3915 t hat

conpl etely cover Fhenedsaskicarduiiomasiay 3933982 3905 905, coeppaeli velayr, tiand a
second mask 3914 that covers the is second taper shape conductive |ayer
3907 on t¥&isduenduroPO? a0@P0B0wspacH velayarda scqeadtmek 1HéE Wenfewadist or

| ayer 904, T sgcond dopj.ng, tr nt.i s _conducted, | he ., second.

dopi gt - S5UReRper T SuPRLB bEMTR SoARIREL Bl ok A BRE° Rdega

taper shapae comtientinater 1A¥L008906ker, QedtaMeddmd ity PRl EP&HdLYed €9 PNB917
that contains an n type inpurity elenment in a second concentration and n
type i npuefend feyhsisalBens dageroropdu@or Haer ohtsadapcdribipugl pbe segoaditeger

S isﬂa&t Ect]i%dfug:tigé)rl]acy%p%[)ﬁéai %nhagf%cahn' n p;?c Qné.}éﬁ’;? region 3917 that contains an n
type Impurity element in a second concentration and n type impuritv regions 3916 and

20 3918 that contain an n tvpe impurity element in a third concentration each. The n tvpe
impurity region 3917 formed through this doping, which contains an n tvpe impurity

Y01 x

element in a second concentration, contain phosphorus in a concentration of 1 x I(

10" atoms/cm®.  The n tvpe impurity regions 3916 and 3918 formed through this doping,

which contain an n type impurity element in a third concentration each. contain phosphorus
25 in a concentration of 1 x 10°to 1 x 10*" atoms/cm’ (Fig. 20D),

As described above, the n type impurity region that contains an n type impurity
element in a second concentration and the n type impurity regions that contain an n tvpe
impurity element in a third concentration each are formed in one doping step in this
embodiment.  However. the doping step may be divided into two steps o dope the

30 semiconductor laver with the impurity element.

Next, masks 3919 and 3920 tor covering the semiconductor fayers 903 and 904

{J
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inmpurity region 3917 formed through this doping, which contains an n type
inpurity elenent in a second concentration, contain phosphorus in a
concentration of 1 x 101' to 1 x 1019 atons/cnB. The n type inpurity
regions 3916 and 3918 forned through this doping, which contain an n type
inmpurity element in a third concentrati on each. contain phosphorus 25 in a
concentration of | x 10'0 to 1 x 1021 atoms/cnB8 (Fig. 20D). As descri bed
above, th&enforppe @snparint i Fegide thapnéshttbirhgioamantieypens r’rﬂur[iht?yiopé‘l%nent
in a secon ncentrati o the.n type urity ns t ag contain an n
type |npug?%q gﬁlﬁ ngHﬁth‘hédw%n%gﬁﬁfarﬂgh eacﬁgﬁfe VidF el Pnihe”

dopi ng st@pni i hbissmicenbadbmeats otowevears, tihg: GeRing (step 7Y -he dbvied
into two steps to dope the 30 semconductor |ayer with the |npur|ty

el ement . W@kctm dr?a@x’k%“B@l@\&hd“@@ZO& fion cgmrmw@ tiep Sewilgonductegronk ayer s

90. 3 and 3.are fo ne as sh conduc opi_ng
treat mane 13 2ne S T o PR o in S5 PG R or e Bb*

di bor ane lg'@ﬁlrld\' |r@%6§k Byor ahe ¥AS, vhidtsednthR af e ifpldte semgonductes

| avers 902 and p type |npur|ty regi ons 3921 and 3923 that coptain a p

type i npwonesntgtiepepantiin twrén st cooeroemtioniof gnx dAd 1P typéﬂl mwm/@y radi ons
3922 5 agﬂ 39?4 t.hat .contai n Q? ur|t elenent in a secon
concent r by BB 2928 nbd B2 THE 3 nde s bty SR SBh it n a

p type i @B&»Hddtdbn%lﬁﬁﬁi&h bd?ht@mfﬂorr&’f in Q@Bﬁ&ﬂlrﬁt?o oMy xCP(F“‘% N DeFOdfs/Bm’ |
concentration of 2 x 10°0 to 3 x 10'1 atons/cmi each. Th e p type inpurity

regi ong 3992 éHﬁ=@92ﬁlnmhn@hﬁgﬂmbéBQZan@399®éhmn@Mnmvypehemmnnnuneanusecond
concentrati on, ntain boron in.a c ncentratlgn of | lOs t

atonrvs/cnri‘“t"‘o"‘?s%l’(‘fl  COPREN IO e RPRFT ) fFeighdARe ‘3@‘5"2“’8n‘&?e3§'§ﬁ“$ﬁ%&” ﬁP%u n a

P type i gpiMiicive ®lyePEIY05a LR Boggcond concentration are fornmed in regions
that overlap the second taper shape conductive |ayers 3905a and 3908a. As

shown in Fig. 21Bys sbokinrigtFign? .| afiet mmﬁyleatnsn@uﬁg [frm3B25 s Somordrdmf s om a

silicon njtrlde f| m or a s|||con 0 tride fl|ﬁ]f0r Ias CV/WDto
have a t AilCRRELE e{%m&f%‘%ONVH”B%Q”’{W”&?W BTy g ffEat HBFHNSED t he

| DU YopLEEN Sint Bty A1 £ LSERL.li8n 4R BRTHAARACE A «;atmrafre Qeato

treatnent 1s con 110C using a furnace. * This heat treatnent al so

hydr ogendbges trteh@ersenhmmmfumty@rrq hay etstdynthisgdecogencd el ebi$d dimma fulesce.
silicon n|tr|de filmor silicon oxynitride film The heat treatnent may be
achi eved Bgs seheratmerhyd s hrydaseneks thes ey aoidygtor layers by hydrogen reteased frond

the silicon nitride {ilm or silicon oxynitride film.
The heat treatment mayv be achieved by other methods than the method that
20 uses a furnace. A heat treatment method by RTA may be used instead (including an RTA
method using gas or light as the heat source). If the heat treatment is carried out using a
furnace, an insulating film for covering the gate electrode and the gate insulating film is
formed prior to heat treatment, or the heat treatment atmosphere 1S set to a reduced
pressure nitrogen atmosphere, in order to prevent oxidization ol the conductive film that
25 forms the gate electrode.  Alternatively, the semiconductor layers may be trradiated with
second harmonic (332 nm) light of a YAG laser. As can be seen in the above, there are
several ways to activate the impurity elements used to dope the semiconductor layers. and
an operator can choose from them one that suits him.
On the first interlaver insulating film 3925, a second interlaver insulating {ilm
30 3920 1s formed from acrvlic. A silicon nitride film is formed on the second interfaver

insulating tilm 3926 by sputtering as a first insulating film 3927 for protecting the THTs
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20 uses a furnace. A heat treatnent nethod by RTA nmay be used instead

(i ncluding an RTA nethod using gas or light as the heat source). If the
heat treatment is carried out using a furnace, an insulating filmfor
covering the gate electrode and the gate insulating filmis formed prior
to heat treatnent, or the heat treatnment atnosphere is set to a reduced
pressure nitrogen atnosphere, in order to prevent oxidization of the
conduct i verdm [ipprtidges (perefrofiasthe Admgarko shigedt # Brieer inptlarpat inveiye. Aihe

sem conductor |ayers may be irradi at.ed. w,th . secon rmni C.. (532 nm. | i ght
of a YAG | aser. Ag&égﬁ ‘%”gégﬂngﬁﬁiigngg%@éiH%ﬁégggﬁggdH§BVE¥gﬁﬁhg§£3%gg
activate tihee hnmpukhdy glsenents s edd tio.daped hemsemcendyckqrid agens. 1and
an operator can choose fromthemone that suits him On the first

i nt er | avertranputtclasgofie mhdoashodmseiciord de@ringwedc (TAUINED} A FiRbpiedD

3926 is _forned fromacrvlic. A.silicon nitrid il md. s fornmed. o e second
Cntor | aderrONIURE AT A TT hD s EbE g R el T 210 g Ry LRI ta“mg film
3927 for protecting dhe dhiShadng o F@Eﬂ]i ANen {51 @8n ((hen@l rakd@r cohacf hdiBy i s
also called a barrier insulating film (Fi(-,. 21C). On the barrier _

i nsul at i ngedehn BORTLively tthamBpartEntgioonditt i30é8.f392%h prd Pihrdu! e loraveé in

t hi ckness of 80 to 1%#%(pn1and is etched ta fprn&an anode 3%%8C§F@gfm%2A).
The t r andHaiCHEORIUSER IRYES fh SERE &5 SRSHITHERTS PsUAH 1%F8Tm t7h BREH " 'Fro
film or a.d4anspsl aRteepigenductive filmobtained by mxing indium oxide
with 2 to 20% of zinc oxide (ZnO. A resist mask having a given pattern is
then fosned to formemit@otvhdkdsim iefcheddyr papedtd velycudne evapunrtianyand
regi ons 3916, 3918, 3921, and 3923 that are forned in. .the sem.cond Qr

| ayers topé%?vgj&?“§dﬂﬁ¥§kregpﬁﬁ§”bﬁ ﬁwaﬁﬁdﬁﬁgﬁgﬁgm RS thg%ﬁﬁéPe t33are
formed by gy eh&NnBn ih O Aud®ids, BRNEHEL MRS T 1MW dfbSARRORY oS k6 NI
or vacuum evaporation and patterned using a mask. The filmis then etched
to form waniingteldfnel f382@itha BRRBbess dfliGugh andtn shoywilm Al fle apamimgsvithtthe
wiring lines in this enbodinent are fornmed froma lamnate of a Ti film
with a thHeRAEssebIV050nnm and an alloy film (A -Ti alloy film wth a

t hi ckness of 500 [ Al -6l dont Mgl i b 697+
forned%io cover tﬁgkéﬁéggﬁégﬁﬁﬁmgﬁgM?ﬁgg&ﬁﬁg%g%ﬂfggé%gggéﬂﬁg;%ggg§&ﬁb&{§the
manuf act usl Pe0GESSe Pihoc8enls b Bvasst Bpw, wienentfretusa pstaeat pricsedowed sterom a
processing roomfor formng a TFT substrate (hereinafter. rqf%%ggd to as
first cledhcrcobly sybstratepisoBEyes gomodmPesSNgr itPRy [ [9rghpe @ 1T substrale

(hereinafter referred to as first clean room) to a processing room for forming a light

emitting element (hereinafter referred to as second clean room) in order to reduce the risk

20 of mixing the alkaline metal from the alkaline metal material, such as Al or Mg, used [or
the cathode of the light emitting element into the active layers of the TFTS.

To avoid contamination of the TFT substrate by dusts in the air and

clectrostatic discharge damage of the TFT substrate by static electricity during the moving,

a very thin film 3937 having an anti-electrostatic effect (hereinaflter referred to as

25 anti-electrostatic film) is formed on the third interlayer insulating film 3936.  The

anti-electrostatic film 3937 is formed from a material that can be removed by water

washing or like other simple methods (Fig. 22A).  Instead of forming an anti-electrostatic

film. the substrate mav be stored in a case capable of preventing electrostatic discharge

damage during moving. Before changing processing rooms. the TET substrate that has

30 finished the steps above mav be subjected (o operation testing.  The steps up through this

point are for processing in the first processing room (clean room) which 1s shown in the



emtting elenent (hereinafter referred to as second clean room) in order to
reduce the risk 2n of mxing the alkaline netal fromthe al kaline netal
material, such as Al or My, used for the cathode of the light emtting

el enent into the active layers of the TFTs. To avoid contam nation of the
TFT substrate by dusts in the air and electrostatic discharge danmage of
the TFT substrate by static electricity during the noving, a very thin
film 3937 Hawi eigriad Fagtli%- el ectrostatic effect (hereinafter referred to as

25 anti-electrostatjc film is formed on.the third interl|ayer insulatin
P e, he L atkfighe ksl Be QRIRON LRGN fhe ELLANSL ARNALINS

can be rempurdsdye MRLET hWaSRINAG O cstihk odh heFosd: Rl g, MRE MOUSub&kGe mAR2A.
Instead of forming an anti-electrostatic film the substrate may he stored
in a case o@pablbelvalenphidsent hingliglsent thostameircedisschraraecendanmgies denoteging
nmovi ng. Before changin rocessi roons. the TFT supstrate that has 30
ini shed (Gt ke Bty ored nf BRrEns1S Soparaty Bn et e gt ds
up throughnticsn rRAM (BfoReds@lz BHRASESS] BRah Rodrh ArkdthyRi 9@ RSIHBEHHRARThS.
(clean room) which is shown i the "5 flow chart of Fig. 19. Various cases
are concei Vablvecasn vy ceired TRET wilbsakiag & cdre ot tondinfage ske THF oclsgmiong room
to the second pI’OC,EﬁSi 3]9 rpolgq For exanpl e,ﬁéhe TFT _substrat_e‘m%}y be noved
between different BOFHNGETBHACH P S PHERTSSE, PIOTeSHBE Wkl SFEidgrPessing

(processi ng,y5, [ QLB 00f) DrhichCls 886w h ST Bov) %@t(ﬁ*i.{;nl@i ffierent sidas Rl
owned by the sane incofporation, or between factories (processing roofns,

e.g., clecamta obnsicamneackysigd tdan eletean neonporawidnrd. with wamry tcasejovaDNiENg
is carried out while. taki ng a care not to da ge t?ﬁET L subst rcg]tce. Then,
the manuf attlirlECFstdiestin igdéedn i IBFHREESIMAGTTE (B SECORd pCe Ks Ky
room (cl e@%nﬁ(%. V\’Whg!'bah§ fﬁb%\ﬁngle ir% fd o oﬁnéﬁ knRfcofdics Wieh The i-l;c%jr(iig_hr
substrate brought to into the second processing room (clean rooR‘) IS
washed w tdmindigesleiont) emivetspbedantoveligeiti@stvaticehd winmBO37393Rhk frdcontact
interlayer insulating film3936 is etched to forma bank 3938. The bank
has an opefiithdicatrode p§dP ene o cawr horaessRddharteric hiSpi bt eMPREIM@Y 'Ei ng
el enent )., icSol: cover, a t] QF r i [ Ngali 4.1.S
' cont et G RS RETRE i GOLEE B PR BRLMPRIE HioB Hh hat 1S g0k
In this endpeditivantstidgh@ail belmnfor@d038ghia drothreTFT somtaitey 8siught troo hiay eecand

t hi ckness of about 1 um At this point, the operation testing may be
per f or med PAgESHIBA T he TFT substrate brought into the second processing

room In order to prevent degradation of the light emitting element due to moisture

and gas released from the bank 3938, the surface of the bank 3938 is covered with a second

20 insulating film 3939 that is a silicon nitride film or the like. The second insulating film

3939 is an insulating film for protecting the light emitting element from moisture and gas,

which cause degradation of the light emitting element.  Accordingly, the second
insulating film 3939 is also called a second barrier insulating film 3939,

Next, the TFT substrate is bzked in a vacuum. In order to release moisture and

25 gas from the resin insulating film for forming the bank, the vacuum exhaust is conducted at

a constant degree of vacuum. for example (LO1 Torr or less.  The baking in a vacuum may

be conducted after removing the anti-clectrostatic film, or before forming light emitting

clement.
Next. an organic compound laver 3940 is formed by evaporation on the second
30 insulating film 3939 such that the organic compound laver comes into contact with the

anode 3928.  On the organic compound layer 3940, a cathode 3941 is formed by
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In order to prevent degradation of the light emtting el ement due to

noi sture and gas rel eased fromthe bank 3938, the surface of the bank 3938
is covered with a second 20 insulating film3939 that is a silicon nitride
filmor the like. The second insulating film3939 is an insulating filmfor
protecting the light emtting elenment from noi sture and gas, which cause
degradation of the light emtting elenent. Accordingly, the second .

i nsul at i ngVPPPTI®O391 T8 EPRSIRaNT weesa? sHEdwd i Pdceroti Msurdbpirg of ithin!3989.
Next, the TET.substrate is, bak in.a.wv L r.d to.release noj re
i S A L T D LR S i L

exhaust | 9.@enouCted adlinad iGeNnst antiddegs eéea 0bhvacuum lafor . axanpleeids QlerTorr
or less. The baking in a vacuum may be conducted after renmoving the

anti - el ectérlnde gaispoftingnpyor aibelteren frorspPAgel gt leHEd kAN ngIcCBPR AL 2 INERT |

an organi ¢ conpound |aver. 3940.is forned b apor ati.on _on,the second ; 30
hsul St Png R 48 3erlBhoTnas t Rt Gigmameved {EREHEN SeP By RGRER o
cont act mﬁ&@mpmgtm@@ggﬁp§§2§gE&mOQMQmoqganic conmpound | ayer 3940. a cat hode
3941 is formed by ~_6 evaporation. This enbodi nent uses a Ng$ﬁ1electrode

2]

for the cathode oflhuheommipified isearilighi agiteheerice Mpungdbherru® Ot Br Figl s

may be us i nst ead. or gani.c conpo. | ayer .3940 is a, | amnate that
has, in aégﬁti5hWPBOQP£§6H¥%%hf?%Fﬁggﬁgﬁgr?wé%%%P%C?WPg%kaﬁcngﬁgﬁf”dé&ho|e
transpor t iAol @¥&11 o R Maflc8GLIPNAS [AMEPRRL dBtidBMehenian el ectron injection

| ayer, a buffer 5 layer, etc. in conbination. The organic conpound |ayer in

this enmbodi ment i @sf desestcheabofal bpwepgating adpwerispa oronofloEfbodingent 111

Thus conpleted is a light emtting_.device having the structure s omn.qu
H o OB Stetals Bt SOMoc SR T RO o SaT5E e o Jarnt Lo R AR il o,
3940, andefRgnt @@ﬁ.h@%c&%%m@s\/‘%étﬁﬂ £OLN RSP D rtoTE N hi lghb st dd 1B an

elenment. to As descri bed above, by separating a processing roomfor formng
a TFT subkblisd me(aéngugrish skl st Atoebly usodiyr & qaghrada op rdgds sirgng olsmenpand
formng a Ing# egittin ,elengnt‘ée.%., a second clean room), an active
| ayer of &0 fFeefertirehhemitigedevicn ¥ PYAEH al kaline netal material such as
Al or used for a cathode of a light emtting elenment and an excellent
light emtting device is obtained. 15 Enbodi nent 3

Embodiment 3

Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, instead of forming the first insulating film 936 of Embodiment I, plasma treatment

20 is performed on the second interlayer insulating film to modify the surface of the second
interlayer insulating film (935 or 3926). This method will be described with reference to
Fig. 7.
The second interlayer insulating film (935 or 3920) receives plasma treatment
in, for example, one or more kinds of gas selected from the group consisting of hydrogen.
25 nitrogen, hydrocarbon, halogenated carbon. hydrogen fluoride. and rare gas (such as Ar
He, or Ne), so that a coat is newly formed on the surface of the secound interlayer insulating
film (935 or 3926) or the existing functional group on the surface is changed to a different
functional group. The surface modification of the second interlaver insulating film (93>
or 3926) is thus achieved.  As shown in Fig. 7, a dense {itm 9358 1s formed on the surface
30 of the second interlaver insulating film (935 or 3926).  This film is called a cured film

935B in this specification. The film prevents release of gas or moisture from the organic
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Fol  owi ng the description of Enbodinent | or 2, the manufacture process up
through the step of formng the second interlayer insulating film (935 or
3926) is finished. Then, instead of formng the first insulating film 936
of Enbodiment 1, plasnma treatnment 20 is perfornmed on the second interlayer
insulating filmto nodify the surface of the second interlayer insulating
film (935 or 3926). This nmethod wll be described with reference to Fig.
7. The secondiimterl ayer | nsul at i ng f| | m (935 or 3926) receives plasm
treatment in, fogl?ﬁm nbOL | 1{911 1 ( t@s]l {1% f I ﬁm ti?ld fromctugn
group consisting of Hydi ﬁén” 25" f ‘E o(é hparsealbols WA oHawatEd
carbon. hyg.egenhlduar i.dei.and f:fir\@ngi?-sma(t@[li'zﬂb 138§ Y dHHQe (O N&s ﬁﬁciz{\nﬁ]t a
coat is newy formed on the surface of the second’interlayer insulating
film (935coefliBE26) rmentuhémaxuxsmnmg}tfwhdtt|bmmag igr dugl oo ithe suhf age |o$hu

changed t |ffer rou The, surface nodif.ication of
G oa s nitreyer Shanhe it T T E g Risr a6 gy f &S SR E Sl oo

in Fig. 7ejetedepstod blle%r%g@B 18 RSB GeQhehNR rby "Ec%g@d §QLI‘P’TV€T’ hRuBEGEMEm
interlayer insulating film (935 or 3926). This filth is cal'led a cured film

935B i n t ¥ gpéenf nepbt given Dhorf bt aitgpriemeng somedtdass. of gas or noisture
fromthe organic 7 resi th odi.nmen an anode (ITO is

formed after the ;fﬁ?fc%@ fﬂﬁuﬁﬁ&t%ﬂed by Hgf?%fﬁyn%lv@& Hﬁﬁ&danaf@a&w alhffffﬁ
whi ch mat gf i@l %e&ﬁa‘d' Hﬁerf’dgf:ﬁ "r‘ﬁs%”lnntghﬁ[rﬁe@?;?x&a@@z(gnlhdlCQ?ff&n?ddefﬁ rgghye

heat treatnment while being in direct contact wmth each other. 5 Ther“e ore,
cracki ng imulaheg InT@eedlent ormder insorprievé@ntedaapdedayiadathoprof tdeidunghil
emtting el ement can be prevented. The plasnma treatnent for the second

i nt er | avehYTTRET dHITAEFTS IDRTOCCTS: GRIogeREId A obe MEITVERT BEPBFE B ZE ofs
formng cRULRGh AQIRS or ). CURELinb 9o Buled 4101 MBIBMRER Q)rgup% (P SRR

treatnment on the surface second i nterlayer insulating

3926) t hatlemsnts aumed hedrogen,arigagi; hytochibon] latloggawdtcartioal hydrogne flmbndmr e
ki nds of gas selected fromthe group consisting of hydrogen, nitrogen,
hydr ocarb%ﬁraﬁagaéé%’r?ﬁtaéd\fcﬁ%‘&frﬁc Jhydrogen fluoride, and rare gas (such as
Ar s Of Ne). Accordingly, the cured film935B contains one of the gas
el emenlts out of hydrogen, nitrogen, hydrocarbon, hal ogenated carbon,

hydr ogen Ehuedindar 4 and rare gas (such as Ar, He, or Ne). 15

Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) Is finished.
Then, as shown in Fig 12, a DLC film 936B as the first insulating film 936 is formed on

20 the second interlayer insulating film (935 or 3926).

A characteristic of the DLC film is having a Raman spectrum distribution that
has an asymmetric peak around 1550 cm™ and a shoulder around 1300 cm™. When
measured by a microhardness tester, the DLC film exhibits a hardness of 15 to 25 GPa.
The DLC film is also characterized by its excellent resistance 1o chemicals.  Moreover.

the DLC film can be formed at a temperature range between room temperature and 100G°C.

883
w

Examples of the method that can be used to form the DLC filin include sputtering, ECR
plasma CVD, high frequency plasma CVD, and ion beam evaporation. The thickness of

the DLC film is set to 3 to 30 nm.

30 Embodiment 5

This embodiment describes a case of cmploving other insulating f1ims than
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Enbodi ment 4 Foll owi ng the description of Enbodinment 1 or 2, the
manuf acture process up through the step of form ng the second interl ayer
insulating film (935 or 3926) is finished. Then, as shown in Fig 12, a DLC
film936B as the first insulating film936 is fornmed on 20 the second
interlayer insulating film (935 or 3926). A characteristic of the DLC film
is having a Raman spectrumdistribution that has an asynmetric p.ak(atound
1550 cm ' FHed{iEm dpboraat heriBtie e300 ¢af 21 RO hERETER sy lagag Tim (935,
nicrohardqﬁ§) tester, the DLC filmexhibits a hardness of 15 to 25 GPa.
The DLC fil'm‘is al so characterized by its excellent resistance to
chemi cal s. Mor eovebiloRetie dokGiphiohmraansdegmtar med 2atheantiempanat poesss apge
bet ween room tenperature and 100C. Exanples of the method that can be used
to form t HeobihGhtisteptofifaunndehe pricpd intagaycE@Rulaypa s @VDOT BPgh i fdgilietcy
pl asma CV and ion. beam evaporatign. The thickn af. ..t film.is set
Fo 5 T o SONF i 0 Enoaat MU T TS “enbod e daserded g hgs shp
enpl oyi ngu@hhesiidonssl atdhmer. f itHsfithadrationt tordkGrkidam $c0 sérogunaas:. the it is
insulating film936 on t he second interlayer insulating film(935. 3926).
Fol | owi ngpartieuldds eréiptabbnioofse Erpegtinn@hd of okl oft HEOFHhiAhear & SPetess up
through the step of formng the secopd interlay I l.ati. fi,lm 9235, .0r

i s %’fsn‘?'léjh‘g’(??y aéugﬁ%%q?mgg) PR\é‘JC]{; Por S uttlcrml%. &he s{}?#iaﬁ% bc%%:er%“sq Ingg’l )

3926) Irstinsul ating I con

nitride fidom 230pdrufObAEG RYn&PAMeE in@_@ss!;tﬁ%r ng 8k Hea O ascadst alfget orghhie
filmformation conditions can be set suitably. but it is particularly
pr ef er abl @stlotins &1mi it nogens (N, ntakayed dswipenilmi trdgendcae iafygbntbgssilicon

sputtering .gas, and apply a high frequency power for sputteri
st r at tehoararur et dtude 8 PG« el B Eia T ErhaPor Ryt
necessar ymho s eieath RPo fBaNRe tkhnfft QF gafibl§ Gonduettdali Réitfnigltit ksbsuaed as

the interlayer insulating film it is preferred to formthe silicon
nitride finlvacwirhkofd thedRIChipr sherslubsteate severnl dpder o ghenwvexanhde a88sr bed

or occluded noisture well, deh gr enating treatnent. | ref erabl oo
conductediwyﬁﬁggﬁPﬁﬁoﬁﬁgogﬁﬁb{Fg é?gﬂﬁ%W§@ﬁﬁﬁ$b 0 ‘?%héﬁg%}?é?cgégg%a“
mnuteg t ssa?(yr?eri'%llsug B2 HiOh Yc¥BeRy SR 8 58TMERECE Bib W fioLRRLIQM.4 Pa,
conditloﬁgi alto ﬁﬁgéq. gi|l§0n target doped with boron is used,
ni t r ogen dkid wyasizabbrie tugesisppl icelh2.amim ghdifmeguendy fhlowerrmalign 58 e ppta)ics]f
800 Wis given at 0.4 Pa. .
under these conditions is 2 to 4 nm/min.
The thus obtained silicon nitride film contains impurity elements such as
oxygen and hydrogen in a concentration of 1 atomic % or less, and has 80% or higher
20 transmissivity in the visible light range. The transparency of this film is proved to be
high especially by the fact that the film has a transmissivity of 80% or above at 4
wavelength of 400 nm. Furthermore, this method is capable of forming a dense film
without seriously damaging the surface.

As described above, a silicon nitride film can be used for the insulating film

25 936. The subsequent steps are identical with those in Embodiment 1 or 2.

Embodiment 6
This embodiment describes a case of employing other insulating {iims than a
DLC film to form as the first insulating film 936 on the second interlayer insulating i
30 {935, 3920).

Following the description of Embodiment 1 or 2. the manufacture process up
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and the size of the target is set to 152.4 mmin dianeter. The film
formation rate obtained under these conditions is 2 to 4 nmimn. The thus
obtained silicon nitride filmcontains inpurity elenents such as oxygen
and hydrogen in a concentration of | atomc %or |ess, and has 80% or
hi gher 20 transm’ ssivity in the visible li ght range. The transparency of
this filmis proved to be high esp emallg y. the fact tLhﬂaj th(e,),fi,l_m_has a
transmi ssi Umftgzhd%w 8696 OEBBY Ereatccand WHYBMENGEHGT2 oo (hin O RHOher il d.
this methogyis gapable @f, fior fingy SILkM g GDRHE (SRY] OHsLy ng
the surface. As describe Ealbovéll;ll Ealls&?lfmggn lHlnt Tde plp#m(cg# bg Jﬁség ?‘;?{che
i nsul at i ngatfriokpher@bbi836d bTheixsihaeauent arstigpsgar @si dent heahiamMd Anghoasend n
Enbodi ment | or 2. Enbodi ment 6 This enbodi ment descrl bes a case of
enpl oyi ng SYREHIAHAS O ANPHEUEH PRECOhENDAICHHICC pifed & fermdly fiReistipssghan
i nsul at|n I t 0 er, insul atin fil ol i
3926) . ](Cl)(%/\ﬁlg"gd Q[?f-ﬁlé_qﬁéesgﬁcgﬁg Qn c# {}éﬁgol[g%n(%iﬁt tgtlgcl) ﬂroilt,d ‘h m&a‘g% s%%ﬁulm
process Up:onaﬁlohhr(olldghtbt;tlﬂ;ﬁeStt,@pu@fur(f omBitpge bhessaeovdal piendcayer: Fosulkad i ng
film (935 or 3926) is finished. Then, an AIXNY filmis forned using an
al umi num riherEpddhq Aimyformtys Pishdes &h) amrﬁﬁ@ﬁhier eAéf@tlaahﬁéH e frﬁrrmnhg 2% gon
gas and ni a The ac tab 0 neent ration,
i mpuriti esfg[r[%gggse’?g T %luﬁnellrr] gﬁl Mré’eg% ai net 5#‘11{3% CO,& NP TR 4 essmt han
50 to 10 falomAhet )é’/tforfﬁlﬂﬂ b%yg;ma@cﬁmanﬁér&hb@ﬂ t€inidees GRAkA K keddiygad] usti ng
sputtering conditions (the substrate tenperature, the ;é pe of raw materi al
gas us€fl, the floWhetidan thepbdfy fittheit fi Wﬁgm ipagsicon APt e dite, that . f)?fmbd
appropri at, el Al ternati
AR L R S e R g e L A R
formed by nﬁV@@ﬁrA?ésl Qi dObx @eRekakNOME h@&h@b&ue@dcn&irea%&mmm @rdingged 0
Ot her than the xNy film it is possible to use a AINkOy filmthat is
formed usbwigingd imthermh Wi niitn |lcd'<ef@(VA1ltN)m¢ & genongndeterabl vat- b phérenoistai ned
by m xi ng.ar ga nitra y The acceptahl e r
e "concortF S TGRTD FOREPIGHER ot & PG n oY SRRy e e o Pl Mo o
% or mfesuﬂfr@fee{cﬁ?cbﬁn@re tHeOtyfd 0P rBfORLEriaP gas Thed Nier @GN COMERBE M@k iraR can
be controlled by adjusting sputtering condl%l ons (the is substrate
t enper at uf@matihe prospercoticraspprairentélal  hsrnagedy, thhdilil owy rtat Brnkéneok, ant he
film aluminum (Al} target under an atmosphere containing nitrogen gas and oxygen gas. The

film may be formed by evaporation or other known techniques instead of sputtering.

The above AlxNy film and AINxOy film are both highlyv light-transmissive
20 (having a transmissivity of 80 to 91.3 % in the visible light range) and do not block light
emitted from the light emitting element.
As described in the above, a AlxNy film or AINxOv film can be used for the

msulating film 936.  The subsequent steps are identical with those in Embodiment 1.

25 Embodiment 7
Following the description of Embodiment | or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interfaver insulating film is modilied
by plasma treatment to form z cured film 933B on the surface. A DLC film 9368 is
30 formed on the cured film 933B.  Sputtering, ECR plasma CVI. high frequency plagma

CVD, ion beam evaporation. etc. can be used to form the DLC film 936B o have a

s
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formati on pressure, etc.) appropriately. Alternatively, the filmmay he
formed using an alum num (Al) target under an atnosphere containing
nitrogen gas and oxygen gas. The filmmay be fornmed by evaporation or

ot her known techni ques instead of sputtering. The above AIxXNY fil m and
AlNxQy filmare both highly light-transm ssive 20 (having a transmissivity
of 80 to 91.3 %in the visible Iight range) and do not block light emtted
fromthe |ihghoncemltt g ehenent. As described in the above, a AIxNY film or
Al NXOY filmcan be used for the insulating film936. The subsequent steps
are identical with those in Enbodinent 1. 25 Enbodi ment 7 Follow ng the
descri pti opmebhdigdaodi nent | or 2, the manufacture process up through the
step of formng the second interlayer insulating film (935 or 3926) is
finished. Then, aEhoslhcm}m()‘fiﬁOFﬁ@?S)lis forrysl igmca‘:fa‘éen@fwittIhémsr@er@rfdctiwmtpe*wayer
i nsul ati_ng f sma _treat nent red film935B
S 20 PP L0y SRR Lol IR R T G LU LS5
Sput t eri ngp4ECR phRsNE &th hhghxuf HEeAWeNsY HhaswBe7 EVRYIHONThRAMse will be
evaporation, etc. can be used to formthe DI,( film93613 to have a 30

t hi ckness dfcripetiovifOrafernnce (BEdbodi. ment 8 The bank (947 or 3938) is forned in

accordance wth the manufacture proces 5 |n | or

pl asna treatment i‘s" pEFFET AEY! dﬂgutlﬁé“gs P If’h ”ﬁaﬁlﬁ {’?@49)24& 0%33‘8&)) to
modi fy thesuciage e omambfalah m%zugrmﬁ%&)ag me&de@%mm&lorb@g aglegckd ped
with reference to'Fig. S. An organic re5|n|nsulat|ng iImis-used to form

the bank (gddawd v38le)i8} lightUndiesigr dviae, is ihepcoaigani ¢ resin insulating filmis
easy to rel ease npj styc{ie or ?as due to heat ener at ed ile the Iﬁﬂﬁght

enmitting device i $SRIEpEY-afcome ratBrHmagh ﬁldqﬁ‘lﬂq@ﬁmﬁ?{’é‘%‘éﬁ ueted o
plasma tr %ﬁﬁ%th%f?M‘ktEQhéQﬁ is Bl gceThErPfjcx'sxfnhQQEh%t of o h&s Hank oﬁ@ or

shown in Fig. S. The plasma treatnment” i's car out in one or nore Kinds
of gas selnmrt-&dudsrdrga’shelcgredd]ﬁomomsLgsiumg)nelfsuhg/df hgemgemiititrogen halogenated

hal ogenat ed_ car bon, drogen fluoride, and rare gas. 15 As a result, the
surface of3iAB: fli’él‘i%eﬁé%&‘r‘é‘% HEia® 496 form a cured filmthat contains one

ﬁ; dfgrggnk' nds of gas, elEGMeRSPEaLEGE At (4R DIDmIOHR SORFHLS EEd Him that
contains one or more kinds of gas elements selected from the group consisting of hvdrogen,
nitrogen, halogenated carbon, hydrogen fluoride, and rare gas. The cured film can
prevent release of moisture and gas (oxygen) from the inside, thereby preventing

degradation of the light emitting element.

20 This embodiment may be combined with any of Embodimeats 1 through 7.

Embodiment 9
Following the description of Embodiment 1, the manufacture process up
through the step of forming the second interlayer insulating film (933 or 3926) is timshed
25 (Fig. 18A). Then, a first insulating film 936 is formed on the second interlayer insulating
film (935 or 3926). The first insulating film 936 may be the DLC film, silicon nitride
film, aluminum nitride film, or aluminum nitride oxide film described in Embodiment 2 or
3. On the first insulating film 936, an [TO film is formed and patterned into a desired
shape to form an anode 1937,
30 A resist mask having a given pattern is then formed to form contact holes

reaching the impurity regions that are formed in the semiconductor lavers 10 serve as
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ni trogen, hal ogenated carbon, hydrogen fluoride, and rare gas. The cured
filmcan prevent rel ease of noisture and gas (oxygen) fromthe inside,

t hereby preventing degradation of the light emtting elenent. 20 This
enbodi mrent may be conbi ned with any of Enbodi nents | through 7. Enbodi nent
9 Followi ng the description of Enbodi ment 1, the nmanufacture process up
through the step of formng the second |nterlayer insulating film (935 or
3926) is fioHicsHegonP8r félﬁtlgw iga) . TThemntag Halessare iforaddaey dig §iehing 986h¢i Iske.

formed on he second atln film (935 or 3926). The first
|nsulat|nd{ Pccgég]mxmuggofﬁghﬁteif'Wﬁlgllicon nitride film alum num

nitride film or alwdnumnaiEdidgi@xd danfll qﬁﬁe@hhbeﬁ Jau ETRQMh BB ) 2u@r
3. Onthe first insulating film936, an ITOfilmis formed and patterned

into a desﬁd@d10§hape~mmﬂﬂmﬁﬁ1ébbdno&é4193ﬂn1@Ouﬁinégﬂsnunabhihawnnglaa\
gi ven pat to formconta oles |ng tq?nlnpu ity

. is,then
Pegi ons t HSC &7 dFortel G b LR O e b 19, B 4§ BIGReYob el abyREb i L

regi ons Orallgj?ﬁ'lrﬂ (hegi Q) Qrarimmewﬁ@m@gmne@%ﬁ%@m formed by do etching or the
like. This 1s done in accordance with Enbodi nent 1. A netal conductive

filmis forned byIsp@itemwnmﬁ@nhwacmumi%ﬁhpo&mmﬁ©mmamdieﬂmmgedﬂvonh@nmmﬁ
wiring li to 1944. lar to di mren . the wiring |lines

1938 to 13338 ﬁ%?wcf by %ﬁ?ﬂmﬁ%ﬁﬁf F%tlggg'f“ amiffcn? 595 g DRAEnE R &w’ﬁeﬂw%f
50 nm and caRed ae'vl:ﬁ’ywlgénl MRe( 'ﬁ"lod-g' is 3bhA¥d Fidih Wa{cl?ldﬁo? 0%}('3%'§§rd9é bR 0k I N

t he case where the anode 19 is forned before formng the "iring |ines
1938 tMJ194Aea$unnohhc$9@hbodumembnaﬁigmm&8l)8 a probl em such as breaking

of wire is not caused even when the anode is forned froma material of
poor coverage becAd$E hnwiring ipsoREnORNFS: mgbiiknén 1944F $o8IPPHAT &debrintne

anode 1938, AL AL (EhR. I LEAalINSRPERRbALIRAs a bank, an or gani ¢ compound

| ayer, and cat hode are I'n accordance with Enbodlnent 1. This

enbodi nent nay he’IﬁmmbmelanItxﬁn)Eﬁﬂmdthm with Briscalkghni€.1 thimgkrtbodi ment 10
Thi s enbodi nment describes a nethod in which a sem conductor filmto serve
as an active layer of a TFT is crystallized using a catalytic el enent and

then the pRRGEMLdRLHON
This embodiment describes a method in which a semiconductor film 1o serve as
an active layer of a TFT is crystallized using a catalytic element and then the concentration
of the catalytic element in the obtained crystalline semiconductor film 1$ reduced.
In Fig. 17A, a substrate 1100 is preferably formed from barium borosilicate
20 glass, alumino borosilicate glass, or quartz. On the surface of the substrate 1100, an
inorganic insulating film with a thickness of 10 to 200 nm is formed as a base insulating
film 1101. An example of a suitable base insulating film 15 a silicon oxynitride film
formed by plasma CVD. A first silicon oxynitride filin is formed to bave a thickness of
50 nm from SiHs, NHi, and N-O, and a second silicon oxvnitride film is formed next to
25 have a thickness of 100 nm from SiHy and NaO to obtain the base insulating film.  The
base insulating film 1101 is provided to prevent an alkaline metal contained in the glass
substrate from diffusing into the semiconductor film to be formed in the upper layer, and
therefore mav be omitted if a quartz substrate is used.
A silicon nitride film 1102 is formed on the base insulating fiim 11010 The
30 silicon nitride fiftm 1102 is provided to prevent the catalyvtic clement (tvpically, nickel) o

be used later in a step of crvstallizing the semiconductor film trom clinging to the base

L
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of the catalytic element in the obtained crystalline sem conductor filmis
reduced. In Fig. 17A, a substrate 1100 is preferably fornmed from bari um
borosilicate 20 glass, alunm no borosilicate glass, or quartz. On the
surface of the substrate 1100, an inorganic insulating filmwith a

t hi ckness of 10 to 200 rumis forned as a base insulating film 1101. An

exanpl e of ui t sul ati.n fl|ﬁ1IS it silicon oxynitride film
forned by b”“éf ‘r‘rﬁ“%‘?) 128f|+r§ WS YS! eo[ﬁ ¢ SRV e o él%:‘ SERCERS ﬁ“lﬁ‘r“ﬁ%ﬁdI {1 Upabesea

t hi ckness Q{fsul 15190'7'%1‘: fl@m S'I\H{lo [hNH’h’c sﬂﬂ%nmﬁdc@ﬂq 16}()5(?@%”91 §' H)QR”{M (,VQ 19

oxynitride filmis formed next 25 have a thickness of f'rom
and N20O toh@biaﬂmJQMEwbds®'1msulatlng film The base |nsulat|ng film21101
is provided to prevent an_al kal i ne net al contalned in the glass substrate

from di ffusing int6% ﬁB()f@éPNwﬁm%fi%mfult M {8l Popsrean it tlﬁémuﬁﬁé?"« lidper .
and thesefpie may.he QELihed,] ftuhf nb gf egma;m@tng ?% usf ef%[ {ﬁh 2 r{}l?(pus

nitride f|In11102 is formed on I nsu i ng

silicon ni savhidenductamflE0A(3s pmevindeshdue sphessntctbnele al @lpyilll_c a@la@i®phous
(typically, nickel) to be used |ater in it step of crystallizing the
sem conducti§fOr T FrghiEPiMgihgilcen asemprge e fpredl Br inhig i FMDLroducAd

t dt b I t
0, 2voL 8 nespienas. o LGk AL [FUREN, ML LIGE 0o DR B5Scyy IR SR,

to have asdtahiacdomps.gmqu thet@mBemfm]oA@faﬂpurﬁthwc}smmaduﬁ@ (anrd‘olch&bmm;%cl S
formed on the silicon nitride film 5 1102. A seniconductor material mainly
contaland“§iFV@BHPW§“U§€HC¢%¥Wﬁﬁé4ﬁhé?%%éﬂ?dugénﬂbéﬁﬁ&@toﬁOWWFﬁhIKGSWLWhe

anor phous PR | Coﬁ%?éﬁ%anfhlullc{p{ qu a}lipzld?gn ogt ¢ z\m(prﬁ{;(pu QU mosnldltiugeglm dncrin dq{tlg’e

anor phous si er mani pressu

CVD, or spufdi@licaighnl Gndtode et dineiN@FSrf cérﬁ’ert endlB-oRBindidnOEGhedr. t ool n
satisfactory crystals, the concentration of inpurities such as oxygen and
ni trogen d6#Cai fed desirae tihersarohighbusureeniietnldeast o1d #idim higevieiupedided

to 5 x 10 ' Q r|t es ¢ hlnd c tal,l i on
of the anDP§%§H§(EUH%cgﬁﬁﬁ%fdpn(Fﬁﬁpgﬁﬁuma?tgbﬁng 3§faLVFZIP gﬁ% Wﬂ@k@o e
the densi taydafitt kRPIICERN escuaifleFIRGAIRA. | OMeCRRE §fisuldridl AIRAY 10T @RS Alicoh t
is desirable to use a hlghly pure material gas and a ultra high vacuum CVvD

appar at us béiggr gped 1% ng the prerplfduaissimiqoedestpofilnediberc Cpriosessledopyed
field pollspmwgg?%ngqﬁhgl IIIFFéqSEgm-free vacuum exhaust system The base

i nsul ati ng’ #Hitride film 1102, and the anorphous
sem conductor fil mhtkAaaa¢ 6f GRMUIIPRUSIVidoarMBAL103 is doped with a metal element
having a catalytic function that accelerates crystallization (Fig. 17B). Examples of the

20 metal element having a catalytic function that accelerates crvstallization of a
semiconductor film include iron (Fe), nickel (Ne), cobalt (Co). ruthenium {(Ru), rhodium

(Rh), palladium (Pd), osmium (Os), iridium (Ir), platinum (Pt), copper (Cu), and gold (Au).

One or more kinds of metal elements selected from the above can be used.  Typically,

nickel is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel by weight

25 1s applied by a spinner to form a catalyst-containing laver 1104, To make sure the
solution is applied smoothly, surface treatment is performed on the amorphous silicon Lilm

1103, The surface treatment includes forming a very thin oxide film from an
ozone-containing aqueous solution. etching the oxide film with o mixture of luoric acid

and a hydrogen peroxide aqueous solution o form a clean surfuce. and again forming a

30 very thin oxide film from the ozone-containing solution.  Since a surface of a

semiconductor film such as a silicon film is inherently hvdrophobic. the nickel acetute

-
Lad



W t hout exposing the substrate to the air. The surface of the anorphous
silicon film 1103 is doped with a netal elenent having a catalytic
function that accelerates crystallization (Fig. 17B). Exanples of the 20
netal elenent having a catalytic function that accelerates crystallization
of a sem conductor filminclude iron (Fe), nickel (Ne), cobalt (Co),

rut heni um , rhodium (Rh), palladium(Pd), osmum(GCs), iridium(lr),

pl ati num (° ‘5t?ond'dﬁgérip?lﬁ?)‘?V‘eaﬁd’e‘"déifrﬂ“}gﬂtﬂ)o.x‘dccﬁqé"‘ 6‘_r“‘ﬁd‘i"‘é"~ kinds of netal
elements se' ect ed Tht i, ABANRLCANCS USEH.EYDLARY [ Yoy 1o KBlichInGOBS en
and a nickel acetate solution contalni né 1. to 100 ‘ppm of nickel by weight
25 i s appldfedulsy, mdspumnere, teipbononapleatalrygtreaont dicnilegnlayetseli ideadTo
make sure the solution is applied snoothly, surface treatment is performed
on the anmor phous stMIEofFePiNmiha 1980 e suliqosc d iy ebifent $HeIQdwdthf dhri ng
a very thi <. de,di , Q ccontai ni ‘ sol.uti on. etchi ng
t he oxi de C? tia% w&%tﬁéna Fdi{?zirlga’o%j ¢ %?ﬂ%ﬁ@a@ g}ﬁglr‘f?f%ggﬁﬁrcé‘gé’% épug'r o§<L| ‘det”
aqueous sahtiiliap usimglaaramcaric fieadte setrhpi@ahceand a@galifg {RTA) Bgn@a BOlover Vant i N
oxide filmfromthe ozone-containing solution. Since a surface of a-

seni condudt®tak ialide deBR wscnpnsire jasemn o Garan acilymBy  Atdhypraspdrcosobn damp.hve

ni ckel ac t S i an .b l.] Ly by, formng an oxide film
inthis vvgiﬁ% ﬁﬁ%ﬁﬁe@h%é}@gmﬁbgﬁl l%S%E’Eoéjegg?rgﬁgg%%{éﬁeyﬁ%%{fnﬁi ng layer 1104 is

not |limted therelRTAOK ahokdise, lapdigRublier fog hcvaPor BE @, tdPbasieonds,
treatnment. or the Iike may be used instead. \Wile keeping the anorphous
si |i cof? f PreAsTRRIN0 1R OwEds: Which 1t frrecaed Atta () imesoptedsAb NG fodt emed 106he
heat trea for: . Fzation. | ie t,.Furnace . annealing,using
an el ect I‘IEC gmr?gchégfﬁg éir%t?éé:ﬂp{lrréﬁtthgrlarr&éﬁ l%ﬁ{lge(%ﬂr?cngy? Ffl’/&% ‘ffgf R Sg%%é‘n‘ “‘anp,

a netal hednhidénduat®, filan XEReMe@NE rkAMPEOR t& ADDOTT, 56 AP, 658 i g4N°Rr 8FSIY €
sodium |l anp, a high pressure mercur[y lanp, etc. is enployed for the heat
t r eat ment insfapt. RIKhER thenggwaratige [Uaipof] reggthes slosihésd, tlor seeigeichiglarilin alofors 1

to 60 seconds o, preferably 30 to. 6 conds, .which. is repeated 1 to 10
times, pr orerg Féfusb‘f) [’%dt%‘{ E F[rré'g .Suﬁ‘ﬁédtc ?h@gﬁs’i’? ydeé?rlrfﬁditilth f@a “f"?odﬁf“i’%e
| anp | isghdenfiedtid@io? INmPR 156 cakAiifeand baids ckf;fﬂfgliﬂé siR6n f38M CBNFWGIONn
filmis heated to reach 600 to 1000C, preferably 650 to 750C. in an

i nst ant . Nigeh’¢-heCtysimplézagipnby sudletrenmentiaahleisvechpsly hlgin, the hetalyerdandaidingt or
film al one érsi }r‘l]sée%nt aneously heated but the substrate 1100 is not
def or med Thi't B&11<““The anor phous 15 sem conductor filmis thus

crystallized to obfghRc@arficd$tBlchBRnShdib£0Redd R tdA% SHOWNisi Bnducted for
an hour to release hydrogen contained in the amorphous siticon film 1103 prior to the heat
20 treatment for crystallization. Then, the substrate receives heat treatment in an electric
furnace in a nitrogen atmosphere at 550 to 600°C, preferably at 380°C, for four hours 1o
crystallize the amorphous silicon film 1103. The crystalline silicon film 1105 shown in
Fig. 17C is thus formed.

it is effective to irradiate the crystalline silicon film 1105 with laser light in
25 order to raise the crystallization ratio (the ratio of crystat components to the eatire volume

of the film) and repair defects remaining in crystal grains.

The thus obtained crystalline silicon film 1103 has a remaining catalvtic
element (nickel, here) in a concentration higher than 1 x 10" atoms/em’ in average. The
remaining catalytic element can affect TFT characteristics. and therefore the concentration

30 of the catalytic element in the semiconductor fitm has to be reduced. How to reduce the

concentration of the catalvtic element in the semiconductor film subsequent to the
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Fig. 17C. Crystallization by such treatnent is achieved only when the

catal yst-containing layer is provided. If furnace annealing is chosen

i nstead, heat treatnment at 500C is conducted for an hour to rel ease
hydrogen contained in the anorphous silicon film 1103 prior to the heat 20
treatment for crystallization. Then, the substrate receives heat treatnment
in an electric furnace. in a nitrogen atnosphere at 550 to 600C, preferably
at 580C, FOPlGaHonyGEPs d6criedystallize the anDrphous silicon f|In11103

The crystalline s'FlrLlCQQqunllldms ljigg 1?."1‘(9%«1' the sg fa%c & fi} gﬁb&%ﬁ“n?sﬁ%gh fil rlh I S

effective to irradiate the crystalline silicon

in 25 orders Lo sh@ksanting ¢myst al kiizapk@ncdil ohd e Inati o oof remystal zm
conponents to the entire volume of the film and repair defects remai ni ng
in crystaF”@%HFﬁsﬂ1QHehWhmé“5bﬁdF%@@cb?@éﬁb#%@hé’%@l&%éhvfﬂ%hﬁﬂ&@ﬁ“ﬁégoa

remai ni ngPr%QL ?ﬁt I grys li[%rcresnl 1cc£|£ﬂliﬁ:1 HIOih ron b'cﬂ aFt%ﬁLcFewﬂt raE <rct£(,rm<ghe¥3 L.han
1 x 101 atons cn1|n ave r emdl ni’ng cata Ic e eneﬁf can-a ect

TFT char agtheriegtdies, and therefore the concentration 30 of the catalytic

el ement in the sem conductor filmhas to be reduced. How to reduce t he
concentration of The”e@ﬁ@§W@ﬁ@eéﬁewehuﬁrﬁl@hé‘@éﬁié@héh@ﬂbr-&FﬂhﬂsuﬁeéqUent
to the OJI | tNeSBaflrlletl' atrll(ﬂjrt] Iczﬁcom eéj tré:atr tthes g_ wl o :!.'v196 IS
f ormed onQﬁe sur ace f tﬁe 595W|ne &9 P BRI PR SUHoE Y 1 ﬁ%%1dﬂlqg
17D. I n t Ri GhetROEichideatinOPe férhedtcm;dwvdhayefeaiha,gav:&peiﬁraquaﬂmtqlaﬂumrMs\tvaichl ne
silicon layer 1105 is called a barrier Iayer 1106, for the layer is

provi déd hysirazepr earenide twaer ry sitedd with gilfurie casid, i hydrachlos: f1¢ldmc>be|ltﬁg asiched

1106 1 @it oo RO e Wi T D LA FrRP T ayer e o

form a chafiigalonOXicl@ndy By @2bhdGechb@tcUEHaeeh WV hirpaRRnWa &h- atnfbspharl cal
oxi de can be forned al so when treating with an aqueous solution in which to

hydr ogen goetaxigdexyatrer Alscrmitkety. wi thin swldediiine faroied, bhiﬂd’crlmghiﬂoar ickeanaivdn or
O i zat 151} 1 RSB P B0 A4 C B8 A58 6h s AT oYy P GHEC GUPATEY Y
through P n{aredba%be&dn@ an @agm%en% RavCORLALRLNGT PXY 98 Al LeLNRLdvg! Y.
a thin oxide filmfornmed % ting in a clean oven wuntil 1t reaches 200
to 350C mnyhbémuyﬁdMaenthezhanmnerﬁma&kmlméma@xhdédﬁmhmujmrhguubyuow the
catalytic elemnent to move inlo a gettering site in the gettering step, while being capable of
preventing etchant from seeping into the crystalline silicon film 1105 (protecting the film
1105 against the etchant) in the step of removing the gettering site.  Examples of such
20 film include a chemical oxide film formed through ozone water treatment, a silicon oxide
(SiOx) film, and a porous film.
On the barrier laver 1106, a second semiconductor film (tvpically, an
amorphous silicon film) is formed as a gettering site 1107 to have a thickness of 20 to 250
nm. The second semiconductor film contains a rare gas element in a concentration of 1 x
25 107 atoms/em” or higher. The gettering site 1107, which is to be removed later, is
preferably a low deunsity film in order to increase the selective ratio to the crystaliine
silicon film 1105 in etching.
A rare gas element itself is inert in a semiconducter film.  Therefore the rare
gas element does not affect the crystalline silicon film [105. One or more kinds of
30 elements selected from the group consisting of helium (He). ncon (Ne). argon (Ar),

krypton (Kr), and xenon (Xe) are used as the rare gas element.  The present invention is
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15 plasma CVD, sputtering, or evaporation to have a thickness of 1 to 5 nm
may al so be used as the barrier layer. In any case, the filmused as the
barrier layer has to allow the catalytic elenment to nove into a gettering
site in the gettering step, while being capable of preventing etchant from
seeping into the crystalline silicon film1105 (protecting the film 1105
against the etchant) in the step of renoving the gettering site. Exanples
of such 20 FiACHIEH rm%‘ HCcREEE B AT §9h *ﬁd?lﬁéﬂilfﬁwl@dgﬁ11o!zwér1waf~é¢

treatnent, ;g3 Gl 'cic'scél%l@t))glcg)%loz(§fll%)n§djl1 % tﬁ‘&g @icﬁn@ﬁguﬁpf bl g % Lhe har r]' er

| ayer 1106, a second sem conductor fi y, an anor phous “siTi'con
film is feoremd ag.a gettering site 1107 to have a thickness of 20 to 250

nm The second senlconductor filmcontains a rare(gﬁs element in a
concentration of 1%12% 2 CAHREIS HEOBAIHFYHOIOULhEe het!tarney tspeeded 107,

which is tg; %1&6”%@%(, fmu% Pmc'n% is RE ﬁ:e%{f‘gpyiu@nacg nqgcﬂﬁw ¥1 [fljf\g_nlgg fgrrnggcf to

increase the selective ratio t he crystaflline S|I|cow

et chi ng. Anm&heggﬁﬂuﬁh@ﬁ&@tumﬂﬁﬁhﬂmkﬁnﬁMﬁ&iuiﬁnﬁm@@ﬂhﬁﬁ@@H&QQﬂ4B®hﬂhu)C
Therefore the rare gas el enent does not affect the crystalline silicon

film 1105f0rche Brl2nhsues kil dsiofs C@E%Iael@ﬁm Helletousteeldr fheaiing isditgiooupo 60
consi sti ngec%bdb?r!:tﬁmb \HgaJ’to BOJL &NE) wh &ér <),d iK yil?t (i)rga H)rgi’éra%g\SZ X§on

(\e) are use e rare gas e Femsht” sent |nvent|o

char act er iized i Thd hmnsttpe}fn@mee@a&deﬂr@fﬂan& $arﬁ[5 @ighseflr@Scdnoit &QURHES ik 0af orm
a gettering site and that a sem conduct or f|In1conta|n|ng t hese el enents
are forhelPngssdks yanigendustor fey is dieptad @ reash 698 tord R SlpectedablygBIteriShgCi s
conduct ed; t horoughly. heat treatnment is needed at s this point. The heat
treatment s achi éved by furnace annealing or RTA. If furnace annealing is

chosen, heat treaDuEfE geBewduEEREIytiD cBerfd A GED- @t&m@mﬂe@mﬁqt%&é&uEQ@OOC
for 0.5 to 12 hours. If RTAis chosén, a |anp |ight Source for heating is

lit for |74@s®D byssecomab enﬁrgevf emébisyrrmeciotoeohgegﬁ@nuso m ¢roisgh rddffesived 1
ensi ht enltted from

t 10 t t
e Lamp TR PRl 2 i Lo ki) Erg@opht Sl 2 @lhp SRaESS
sem copductirtet i B” Id &f ihaahed nidhef RAGRIAMR. t On URODEs i RIRLER! e gQQnE@th%a)C

in an instant. ng gettering, the catalytic elenent in a to-be-Bettered
regi on (tqaaq:bytsq mdng mpetsedsung Bettctieg el abonerlyy samd s tmoviedkieos tdfethe

getteri n%esrhliéo%dhgro??g% qiln]:ift%crc?ore gettering In the present invention is completed in a
relatively short period of time (Fig. 17E).
This heat treatment does not crystallize the semiconductor film 1107 that
20 contains a rare gas element in a concentration of 1 x 10" to 1 x 107 atoms/cm®, preferablv
1 x 107 to 1 x 107! atoms/cm’, more desirably 5 x 107 atomssem™.  This is supposed|y
because the rare gas clement is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film.
After the gettering step 1s ended, the gettering site 1107 is removed by selective
25 elching. The etching method employed may be dry etching by CIFx without using plasma,
or wet etching using hydrazine or an alkaline solution such as an aqueous solution that
contains tetracthyl ammonium hydroxide (chemical formula: (CH:),NOH). The barricr
laver 1106 functions as an etching stopper at this point.  Thereafter. the barrier laver 1106
is removed using fluoric acid.
30 In this wayv. a crystalline silicon film 1108 in which the concentration ol the

catalytic element is reduced 1o 1 x 10" atoms/em” or less is obtained as shown in Fig. 1716
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Accordingly, gettering is dependent on the process tenperature and
gettering progresses in is a shorter period of time at a higher
tenperature. In the present invention, the distance the catalytic el enent
noves during gettering is about the sanme as the thickness of the

sem conductor film and therefore gettering in the present invention is

conpl eted i. relatively short period of time (Fig, 17E). This heat

Croatment (560 RdDTEr) SraTY FevTFS GU LORduCrBr r1 HLLOY Ehap o 0! thin
contai ns anfidhn8d 3a8-1Rk eBatisi dhedcCORCAMN 10 cQfalvhicX148Ln/ tf\@z-idros)&()‘]n('}gﬂ-_\f,
atons/cm, preferably 1°x 1020 to 1 x 102! atons/cnB, nore desirably 5 x

1020 at onséachBf thEhirsstils gsuppesedlsyecifiecaasatidthe rare gas el enment is not
re-di scharged in the qb@yg.ranse ?{ the. yocesE tgnppratupe and the

remai ni ng el ement s' HP ATCPI GGG DELREPHH 0T T FEPSEHI CHNUULPHH: Fi 1 m  After
the gettsering step is ended, the gettering site 1 107 is renoved by

sel ective 25 etching. The etching nethod enployed may be dry etching by
Cl F3 wi t hauhbosimegt pl asna, or wet etching using hydrazine or an al kaline
sol ution such as, an .aqueous sol ution that _contains tetraethyl amoni um
hydr oxi de ( cheni‘talhi opvgrarent.ahe foYoriog) willitrecgnlly describgveprogapen which
functions : chi . t 1 ' -t | er
ayer 11067 R EHENE! ARG by & RooRRk ey LRTHAR (E or ERBBEF 1o
silicon fillomsil@8ratad WHighoB becaconicekrcatipdnedts 4 Hght @at:aloyddviceetgneng s
reduced to | x 1017 atons/cm or less is obtained as shown in Fig. I7F. 36
The thdé &% @R alline silicon film1108 is a mass of thin rod-like

crystals, or thims - rod- b Lk : ) 1 he, ef f. th
catal ytic el enerllz?g' dﬂ%ﬁ %gﬁgﬁe%a(ﬂl tll)}!g ‘f@gg%ﬁﬁ%ﬁé ? ﬁ%qg'?%fg JAI[@' ‘giF Ig\%sﬁ(t ‘c\;/\llu(%t‘c’HB{EE§S
speci fic airtighttaddated, arddF;. eBliodike@ivhalneywhek soamblieed- AudfIFi Erdrodi REwicsicd

t hrough 9- 5 Enbodinent 11 As this enbodi nent, the followng wll _

speci fi caPFybee 8B} irBRrCaeY gcEriEcy ANviBcHde UL whichelyi Hlupirgep dvetopliansuced
by a conbi i NQ._.. . i 1 dQ .10 as . ilLlustrated in
Fo oo i ek B RRe 6 Sp R R R TRt o Ry G074 VLRI 0

to Figss Semnck QBmbE 80494 sedid §10Rir¥ieeWnOfrefefanck i @iibeembust anGaRan &kent.
wherein the el ement substrate is airtightly sealed, and Fig. 9B is a
sect i onal Th¢ Ewidearairuad by itirescal #enb$05Hsg. spag 8(Ref er ence

Through wirings (not illustrated) for transmitting signals inputted to the source
side driving circuit 801 and the gate side driving circuit 803, video signals or clock signals
are received from a flexible print circuit (FPC) 809, which is an external input terminal.

20 The state that the FPC is connected to the light emitting panel is shown herein.  In the
present specification, any module on which integrated circuits (ICs) are directly mounted 1s
referred to as a light emitting device.

Referring to Fig. 9B, the following will describe the sectional structure of the light
emitting panel illustrated in Fig. 9A.  The pixel section 802 and the driving circuit portion

25 are formed above a substrate 810. The pixel section 802 is composed of pixels, cach of
which includes a current-controlling TFT 811 and an anode 812 connected electrically 1o
its drain. The driving circuil portion is composed of a CMOS circuit wherein an
n-channel type TFT 813 and a p-channel tvpe TFT 814 are combined with each other.

Banks 815 is formed at both sides of each of the anodes 812, Therealter. an

30 organic compound laver S16 and cathodes 817 are formed on the anodes 812 10 produce

light emitting elements 818.
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nunber 801 represents a source driving side circuit, which is illustrated
by dot lines: reference nunber 802, a pixel section; reference nunber 803,
a gate side driving circuit: 15 reference nunber 804, a sealing substrate;
and reference nunber 805. a sealing agent. The inside surround by the seat
agent 805 is a space 807. Through wirings (not illustrated) for

transmtting si als h $ut% to the source side driving circuit 801 and
the gate side dri'Vi R e1e figggon Vd%@”QP%hﬁﬁgﬂ%P“éPHc% Qiegmiar's augt erc

recei ved feﬁ&m@hl |C@?§1'26Q & tBrthcm:P@'é:'fjglt'hr%u&}FP@lnﬁ@@()b whi ch is an external

i nput term nal The state that is connected to the |ight
emtting panel ﬂ§m§WQMmghebemnﬁb¢hnLMe(ﬁQﬂ&S&BBH&ﬂBEﬂﬂhOQEMQnubanMNﬂD@MJe
on which |nte r at ed rcuits Cs) are directly nmounted is referred to as
a light enffith &%‘e@&te Ahé’rcewl“ﬁgd%eﬁi B3y, angglrayigkt f»%}hﬂémwgowhhlm%sterg be

the sectiongl iSSP REAHY €sof. tllﬁﬁuh Sglh$ as ﬂlé k&rﬂ@o&%@r%‘?la reh Hshtnrzrga \egc d]gsgos&i

9A. The pi xel section 802 and t V|ng circurt

above a substdattie BLO. mThacpmxekhﬁﬁmthHESQ&;th@ﬁﬁpQS@defm@HK$h&mnﬁﬁ&h of
whi ch i ncl udes a current-controlling TFT 811 and an anode 812 connect ed
electrlcaFF9mP5 Pis‘@?dﬂﬁ*éﬁhé”ﬁ?@ﬁﬂh@0%¥#@hr¥fﬁﬁﬁﬁbdﬁkﬂsmébﬁvbswﬂt ﬂh
CMOS circ typ n p-cha t

814 are cgh%?ﬁ@gémkqw?eac n%%gBaﬁkgdggng%ﬁﬁgr B m ‘nggﬂ% 8%“6
of the anpdesiaB¥hose Whl@l‘»&ﬁfd@gen pamealﬁniqr@aakﬁanwp@umel ayer 816 and
cathodes 817 are fornmed on the anodes 812 to produce light enmtting
el enents 818. 31;3ym'éheath@dléghtsqmltflumetifrr@qmtas;u@lgwlv|mg) domspreet 80AlR ofe t he

pi xel s, r I al | onnect 809 hr.ou M T

808. Theaégg)g |“§%“‘§’u§‘?t€‘rm regtis TR EMET “%Fgér%c“ Cdé't G e‘f*he"%h@éﬂ”&l tg10
wi th the oaddti ngsageauliBQbis psssitle Eegkidg @earterPRioRdr Uhd N@ul ehfliing
setting resin or thernosetting 5 resin is preferably used. |f "necessary, a
space conPuEeRfsdfy wapestontdnt |on mrergebdradh shooutsiden dragerdingy kedigharminingr val
bet ween Rﬂﬁuﬁ%ﬁbl%ﬂ}?ﬁgﬁhhﬁhfg$94 %gggéhe light emtting elenments 818. An

inert gas such as is filled into the space 807

surrounded by the %&abﬂufw Agen &adithdnti Mafesd r@hiRal difte iseal g aggnt
805 is made of a material whose water- or oxygen-perneability is as small

as possi dimbodigepyl puiQ kingilk he 1ight emitting elenents airtightly into the
space 807 in the above-nentioned structure, the light emtting el enents
can be conpletely shut off fromthe

Embodiment 12

each

Fig. 10A more specifically illustrates the top face structure of the pixel section of
20 the light emitting device produced using the present invention and described as Fig. 10A,
and Fig. 10B illustrates a circuit diagram thereof. Referring to Figs. 10A to 10B, a
switching TFT 704 is composed of the switching (n-channel) TFT 1002 as illustrated in
Fig. 6. Accordingly, about the structure thereof, the description on the switching
(n-channel) TFT 1002 should be referred to. A wiring 703 is & gate wiring for connecting

25 gate electrodes 704a and 704b of the Swiiching TET 704 electricaliy with each other.

In this embodiment, a double gate structure, wherein two channel {orming regions
are formed is adopted. However, a single gate structure, wherein one channel forming
region 15 formed, or a triple gate structure, wherein three chunnel forming regions are
formed, may be adopted.

30 The source of the switching TFT 704 is connected to a source wiring 713, and the

drain thereof is connected to a drain wiring 705. The drain wiring 705 is clectrically
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outside. As aresult, it is possible to prevent the deterioration of the
light emtting elenents by water content or oxygen fromthe outside.
Accordingly, a light emitting device having high reliability can be

yi el ded. 15 The structure of this enbodi nent nmay be conbined with the
structure of Enbodinent Ito 10 at will. Enbodi nent 12 Fig. 10A nore
specifically illustrates the top face structure of the pixel section of 20

the |ight CR¥LThgCdevi&e p‘ribﬁﬂlfjéd Wi v flie W%ﬁbi‘ff”“‘“ﬂ\féﬂt [oh dAe  The
descri bed o Jl I ul i.agr Lhgreof .
Reforring c?:greﬁl &Jnnlo% lg’f'g%)g i9com ﬁm&ui L{ULN: ﬁ%%f%ﬂﬁ)ﬂ]% ?Tpcg\éie%lqm) hle} £
swi t chi ng 1063 Ghlahgle(b) Teke ]bﬂQZlbasz 1LIqu$ztrua¢ gtkrédd. kel @scipuioACEO I nghghmw
about the structure thereof, the description on the switchin (n-channel)
TFT 1002 $Pshimchel FEfEp? éHOtﬂ@buACWIreriﬁ@ 7b*3”m“suanghlﬁiemwir\.nngu E—elrt structure
connectin e { t.chin
electrlcagi%ﬁﬁﬁﬁk éﬁi &%{EQE%b ﬁ;ﬁ &ng“ﬁgégfﬁg)%h%6§£%ubvwn° “d ]gﬁ%ture,
wherein two chanmel sduedaTonghd eghemscontivdidfonred706 iadoptrediy HQ%E@EG} 18 a
single gate structure, wherein one channel formng region i1s formed, or a
triple gaCeTeryepPlying lighétei anteh@'féé] BrEIvh et clesirivility CoryrEAs Oy drair B,
may be ad e 30 _The .sour chi E 704 n to,.a
source w rli)?lgdgll%%ram d"'the ﬂ?rlgu er%e Ca%éfm %angaggnnedgtden dfgpmegrg’lcn g\?’)r?}nb
705. The dnatratewibidaglid@d is electrically 38 connected to a gate electrode
707 of the current-controlling TFT 706. The current-controlling TEL 706 is
conposéd of t helrcwrip edse coAtoragiel Fapgeitq- Eﬂ@ampr)tlydeymerﬁn a10@®n ﬁl‘-ﬁ gihe.
Therefore Cgout.ﬁ% st ruct ure .t her eof A p 05% tion og the S hlpg

( p- channef§P9FEST 7 1ot TR Y e %?@?F%ﬁ??r AV T hi S d&ﬁ%ﬁfd a“%fhgle
gate str ugtidn®-sbppl§inadeRt eds, HOWRMREIng dilHOU: 811 Gate:ds bW iMER W Sodiedinkd kil ©
gate structure nmay be adopted The source of the current-controlling TFT
706 is el g jaged wthe@m@eleslédntmﬁhn @drth@ﬁ@wmoyi: g7l uhewmetmrhélpdﬁfai n

t her eof |s | ectri.call cte to.a wi.ri.ng .717. draln Wi ring
717 s el Gt il 16t AT AN Cog PR A Bt KR PGy g AT e

i1l ust rat ge: Weﬂﬁer'dxéﬁ%&ﬂclgnd Mhd thﬁerﬁas%ﬁplyﬂ]ggshﬁé 96 HAPREI tel iqcpmdﬁgksaer)
is formed in a region 719. The condenser 719 is conposed of a

sem conduwipetitdrayer 720 connected el ectrically to the

The structure of this embodiment may be combined with that of Embodiments |

to 10.

20 Embodiment 13
Another example of the process steps for producing a light emitting device that is
different from E;ampie 2 will be described with reference to Figs. 23(A) and (B).
The process steps are advanced according to Example 2 until the state of Fig.
22(A). Thereafter, the TFT substrate is transported into the second processing room, and
25 the anti-electrostatic film is removed by water washing. A bank 3938 is then formed as
shown in Fig. 23(A). The bank 3938 may be covered with an insulating film, such as a
silicon nitride film. on the surface thereof as similar to Embodiment 2. or in alternative.
may be subjected to surface modification by carrying outl plasma treutment as similar to

Embodiment S.
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current-supplying line 716, an insulating film(not illustrated) which is
formed into the sane |layer as the gate insulating film and the gate

el ectrode 707. A capacitor conposed of the gate electrode 707, a |ayer
(not illustrated) that is forned into the sanme |ayer as the 15 first
interlayer dielectric, and the current-supplying line 716 may be used as a
storage capacitor. The structure of this enbodi nent nmay be conbined with

that of Enbodi ”Eﬂttﬁst]oigglﬁc «1‘9{11[)(2\91(ﬁqp8d19'§@r?511 3§ &HREJ}% n?%%np!n? ?Ln (buntc]

process steps for producing a light"emtting device

Exanpl e 2 ifah) yb@nﬁ%s&{ i'hpqg(xw i rtﬁf %;ﬁpguhg Fi ggd dz\%f‘n Ilﬁ)em%{l{d)f Q)EBR }L 1'1;1“,

process steps are advanced accor |ng anﬁ1e

22(A) . Theffﬁ‘afdty@lr 15 %JA'I%ES WS YA xﬂ&reoiﬁnfcr([atnx?[po% % ﬁit 1 utvrt]neo gdmmeWalﬂoéi’

processi ng room an he nt1-e|e61ros re

IS
washi ng. Aralﬁ@]%tlﬁgﬁ%g'cﬁv orl)%rboflﬁ% %ﬁ?\ﬁc%p%\'\ﬂuﬁcpmdlcgzél Fil?’\éipt a rl}* hr[[“)d'é“"ﬁ Saf on

may be covered fnsu

the surfagg,;hgereo rot n alte

subj ect ed t%!sﬁ}fé%é?ﬁb Q'OFQHEWP P&Eﬂ%igmcfdpﬁ Qe FW@a@ﬁéHPKQEC“L
simlar toeprBErRgd) !4 39 A flrst organi ¢ conpound | ayer 3950 forned
with a polynmer org nic conpound is initially forned on the anode 3928 by a

spin coating mtﬁbg&oﬂds&éﬁy& Qgg)%h{%agd)% 398% Likess o T 1 el YIEBgIécSeroarnd 9{2

with a polymer organic c e a havi ng” a pos

transport 'ef%gtrgé?rgﬁﬁ}o\ltlrg 1&@’%0%%%5&{ QY5 %%%quﬁ,p%g&ﬁé{a% Ig?(}/%}ngndx

positive hole yner ot ganic co

pol yet hyl eq'ﬁ¥%}$*ﬁﬁﬁ% ﬁ“” EDEE% ?§ used. A second organi c conpound

| ayer 3951, suc |ng and an electron transportlng

| , d
|§y$Le”2Pn1?a$a%§%ﬁ§?§gs | W%#@oa%ﬁgH gfngf%niéogﬁ \/vr"nrS ﬁcx@ﬁﬁﬁ [th
d I, t t
Gt rer ent T Sk fkg s ECE .Lﬁ%sg%‘gr"??]?f"e%%?‘?ﬂ@ri Erbo% 3286 A e eKncss
hi ck 2 3938 t ty
I ot hor U2k G het? &ﬁﬂﬁés@(?ﬁa‘%ﬁ Belifofis” 4858 M an o Mear 85" bid ng

to the Cottﬂ?c"i‘(\{lgssp(?{)tolnotrﬁefaggcrirceg")jg Can be larger, owing to the concave portion formed from

I‘OIT]

the anode 3928 and the bank 3938.

135 The thickness (t3) at an edge part 3958, at which the anode 3928 and the bank
3938 are in contact with each other, becomes the maximum, and the layer can be formed Lo
have a certain curvature. According to the form, the covering properties of a second
organic compound layer 3951 and a cathode 3952 formed as upper lavers thereof can be
improved.  Furthermore, cracking due to stress concentration and electric field

20 concentration are suppressed to prevent the light emitting element from failure due 10

deterioration and short circuit,

Embodiment 14
A hight emitting device using a light emitting element is self-luminous und theretore
25 is superior in visibility in bright surroundings compared o liquid cryvstal display devices and

has wider viewing angle. Accordingly, various electronic devices can be completed by using
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t he anode 3928 and the bank 3938. 15 The thickness (t3) at an edge part
3958, at which the anode 3928 and the bank 3938 are in contact with each
ot her, beconmes the maxi num and the |ayer can be forned to have a certain
curvature. According to the form the covering properties of a second
organi ¢ conpound | ayer 3951 and a cat hode 3952 fornmed as upper |ayers

t her eof can be i nproved. Furthernore, cracking due to stress concentration
and el ect rihé {FEVW”?&JHdHEéHNFdFF%HI@F@”éﬂppressed to prevent the tlght

it | t f d t
Enmbod: Prgnte izeg lfdﬂh[glleﬁ! %];éil?Olg(ygl\}gllQm(,b &h ﬁ% )'v(?]r a fé(ﬁ\n Lgr{r?ﬁqtn?"lhﬁ(mc Gl e Pu}uu

sel f-lum nmu&naﬂdua hex@fcmdmudZﬁ {f StaBReITE:; Q.rodomb\u s dodgdi: l\t(wunmbmmgdntmpx av):
surroundi ngs conpared to liquid crystal dlsplay deV|ces and has w der
vi ewi ng any névagad\@@owaﬁcnglay augligr jcpipslu@nB ey ieni @ dedivces “ el CHEPE Y cévle@c by

using 40 th ht devi ¢ t esent
el ect I’Oﬁl c agpdl L n ecge Yltc%yll ame H](f(..%l dgg'r? t i lrI]]% amtlé)n lumgrndfﬂ m(%xf% Lon}pulc:

i nvention Arceliuiar \heeg @afmatraaf,e gardé ghécaﬂmeCadnnerc@l,rmﬁc geg! @mt)ypﬁlddmsmlna&c
(head mounted display): a naV|gat|on systen1 an audi o reproduci ng device

(car audi deprszﬁuwgiu%\f@érﬁﬁm@émd 1\, afTd 2PMENSE [CRB)S OB PICapt-o]S é@mﬂterm%d*garre
Bﬁgglenea porcfg.%%%!:he as gfcpol[r?;[\i%[gﬂllan eI @ﬁ?)gdnnd%t\)fm&g &é@qpugh_e\»rmc Hmt Eanl bl‘;%d{

reproduci nge gdeamecg hepas). f imealiloh crdiiapmvieneeingapahl enofnnosassd @@n@l@t a
in a recording nediumsuch as a digital versatile disk (DvD) and haV|n3
|ng

di spl ayodedrteelariyder e anrtahis mfalyndwhéermméém@t ilp Faedap jlen Yhe\feﬁl(@ht%tlémdﬂ
devi ce haV|n a IH%E; emttin artlcu ar

por tabl e ihiGH R T RE TR, SeftR EREhg: bR ARCHEL Ei@ted ol 2

and is refshadrie Nave axM de view ng angle. Specific exanple of t he
el ectronic devices are shown in Figs. 11A to 11H Fig. 11A shows a display

devi ce, which i igoipodwesef disploadivag, 2001, is aospppdet i ngrinhadel. 200porang

di spl t 3. k i 04, t ot
Ther 12 1ot T8 e RERE0 IO bR ortke upBe S R en B AR R B iean Th
used fqg tntrjﬁc ammgafyem'af tROP3sent DR ehd @k apiddtdaR@e dei t%?[lha@“[ﬂg, @nil D@t

emtting el'enent i's sel f-1uninous and does not need a backlight, so that
it can maRée dighhimingrg diveplhayingrilight brantig fqgnn@hm spéftlalmwhtlsphaydoderw@e(si can.

ITE]? 0}. ﬁ;{nl gﬁi@lgﬁlﬁ ngv%ﬁgcénn%lagg gszmg}l/eerr Ispclidy m?}/hd s\é]luﬁie(,rfv&ril (%Istlgv %gvxcgs carn.

The term display device includes every display device for dispiaying information such as one
for a personal computer, one for receiving TV broadcasting, and one for advertisement.

20 Fig. 11B shows a digital still camera, which 1s composed of a main bodyv 2101, a
display unit 2102, an image receiving unit 2103, operation kevs 2104 an external connection
port 2105, a shutter 21006, etc. The digital camera is formed by using the light emitting
device of the present invention (o the display unit 2]102.

Fig. 11C shows a laptop computer, which is composed ot a main body 2201. a casing

25 2202, a display unit 2203, a keyboard 2204, an external connection port 2205, a pointing
mouse 2206, etc.  The laptop computer is formed by using the light emitting device of the
present invention to the dispiay unit 2203.

Fig. 11D shows a mobile computer, which is compased of a muin body 2301, a
display unit 2302, a switch 2303, operation kevs 2304, an infrared rav port 2303, ete. The

30 mobile computer is formed by using the light emitting device of the present invention to the

display unit 2302.
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for a personal conputer, one for receiving TV broadcasting, and one for
advertisenent. 20 Fig. 11B shows a digital still canmera, which is conposed
of a main body 2101, a display unit 2102, an inmge receiving unit 2103,
operation keys 2104. an external connection port 2105, a shutter 2106,
etc. The digital canmera is fornmed by using the light emtting device of
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2702, a display unit 2703, an audio input unit 2704, an audio output unit 2705, operation kevs
27006, an external connection port 2707, an antenna 2708, etc.  The cellular phone is formed
20 by using the light emitting device of the present invention to the display unit 2703. I the
display unit 2703 displays white characters on a black background, power consumption of the
cellular phone can be reduced.

If the luminance of light emitted from organic materials is increased in future, the
light emitting device having an organic element can be used also in a front or rear projector in

25 which light bearing outputted image information is magnilied by a lens or the like 0 be
projected on a screen.

The electronic device given in the above often displavs information distributed
through electronic communication lines such as Internet and CATV (cable television).
especially, animation information with increasing [requency.  The light emitting device

30 having a light emitting element is suitable for displaying animation information since organic

materials have fast response speed.
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2705, operation keys 2706, an external connection port 2707, an antenna
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Moreover, the invention is capable of moving a substrate between a processing

room for forming a TFT substrate and a processing room for forming a light emitting

20 element that are physically separated from each other without causing degradation of TTT
characteristics or electrostatic discharge damage. The structure of the present invention
can solve the problems of contaminating the TFT with an alkaline metal used as a material

of the light emitting element and of degrading the light emitting element with moisture or

gas, and therefore can provide an excelient light emitting device



Moreover, the invention is capable of noving a substrate between a
processing roomfor formng a TFT substrate and a processi ng room for
forming a fight emitting 20 elenent that are physically separated from
each other w thout causing degradati on of TFT characteristics or

el ectrostatic di scharge damage. The structure of the present invention can
sol ve theLpioisl ems of contamnating the TFT with an al kaline nmetal used as
a material of the light emtting elenment and of degrading the |ight
emtting ele ng_mjéh Di sture or 9as, and therefore can provide an

excel I ent |i ghtAdmstEed gﬁﬂﬂé\f?%@ﬂ% 1gh epiiingstevice campERg dhostersetiuf act uri ng
a |ight em ttiforqidewyitce fibompnsistonfprivied ostiepsibetfrate hfangiandisalating suffadem
transistor fOE“d_Fﬁﬁlng?é(ﬁ{nt&Ia HORLEE & !ti'ﬁx‘é b?%itﬁé"%h:irrﬁn%ﬁfahﬁgmsurface; form ng

an interlayer insul.ati ng\ i1 mover ] r} ] ransi ﬁt’or; perform ng
pl asma t r eat nBALOGHIAPLHPR HEHMERT pha siiesqt Brenisdayen Belepg it forming a
first el ectrofemives fitshelecmoder drvay dre inteslayatingudptinigl fim;forming a wiring |ine

connected to khgidd & irifd Q6L COURMANUD thd Erd RieBirbid Wh RIS . tran@¥RE, t he
interl ayer ,|tnsult‘arfﬁ| n f|1 i lilor,m ng a resin insulating filmover the

el ect r od®' e Vﬂéanﬁﬁga #>the interlayer insulating film noving the
substrate oveformichresmensiting filmmoverghs elsttorde) thefwirimgdint nodtle hiorlgyer
processi igula@eatil®, a second processing room form ng a bank by etching the

resin insulatjng. fikm expose the.first. el.ectrode after noving_ t
Substrater rornrine 4% HEHEAERTE, Wi bEIhrobEr S ol IS, ¢ ove
and t he HRAFSIZABOMY P §PGyd prewsesngrasinect r ode over the light enmitting
layer. 2. A nitiats obanebyfeeting tgredin inglithtigniilhi o Bxgeyw e fascekdiqalg t o
claim 1, syheleintReydifst electrode is an anode or a cathode. 3. A nethod
of rranufactur‘LOngé]ta Il,giht ém tting device conprising the steps of: formng
a thin film toaREEs gt eovites lagepve e pstosed Brshg\eriedend the bands apd
surface; forfommgansccotdelbayee dvesthcdighngnftiithgagwer the thin film
transistor; performng plasma treatnment on a surface of the interlayer
insulatingfiim ) . . ) . .
. A method of manufacturing a light emitting device according to claim 1,

wherein the first electrode is an anode or a cathode,

3. A method of manufacturing a light emitting device comprising the steps of:

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

performing plasma treatment on a surface of the interlayer insulating film;

forming an electrode over the interlayer insulating film;

forming a wiring line connecting to the electrode over the interlayer insulating
film;

forming a resin insulating film over the electrode, the wiring line and the interlayer
insulating film; and

forming a film over the resin insulating film, the film preventing the substrate over
which the thin film transistor is formed from a contamination and an electrostatic
discharge damage;

moving the substrate over which the thin film transistor is formed from a first
processing room to a second processing room;

removing the film over the resin insulating film after moving the substrate;

forming a bank by etching the resin insulating film to expose the first electrode
after removing the film;

forming a light emitting layer over the exposed first electrode and the bank; and

forming a second electrode over the light emitting layer.
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formng an el ectrode over the interlayer insulating film formng a wring
| ine connecting to the electrode over the interlayer insulating film
forming a resin insulating filmover the electrode, the wiring line and the
interlayer insulating film and formng a filmover the resin insulating
film the filmpreventing the substrate over which the thin film
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pol yoxyet hyl enc al kyl phenyl. 5. A nethod of manufacturing a light emtting
device according to claim3, wherein the filmconprises an organic
insulating material selected fromthe group consisting of polyimde,
acrylic, polyam de, polyimdeam de, or benzocycl obutene. 45



