29, AUG 2005 LI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG TH gwﬁ
‘BACKGROUND OF THE INVENTION 1. Field of the Invention The present |nvent|
relates to a display panel in which a light emtting element fornmed on a
substrate is seal ed between the-substrate and a cover nenber. Also, the
present invention relates to a display nodule in which an I1Cis nounted in
the display panel. Note that, in this specification, the display panel and
t he di spl allaBdUEMIETENGdNeY IGaRND ¥ TIEA DT MANUFAGTTUHRING @8 £8ME ’
Further, the present invention relates to el ectronic equipnent using the '
light emtting device. 2. Description of the Related Art Since a |ight
emtting elenent itself emts light, visibility is high, a back |ight
required for a liquid cry8AdIK@ERSPNAYOHEHFCIVHNIDDN S unnecessary, it is
suitable for thinness, and there is no limtation for a view angle. Thus,
recently, laFitldghthedmiemtiomg device using a light emitting elenment is noted
as a display device alternative to a CRT and an LCD. The light emtting

el enent has a Tiay presdnndhusdiiorg radcsofogamisplag qrapeUindvhich Wighh emktting BREGRNCE
(el ectrol um nescence) is produced by applying an electric field thereto
(her ei naf feemed ef esuiBtai0s ®slcdbeegRMcGuiRoaRAUAd chbay afenbean ARQde Jrayer , and
a cathode layer. The |um nescence in the organic conpound includes

| uni nescenwentpnaskee Wasplal tnddle ih i@ % ABuated iif BlealispiXidnat | eRtst at e
to a ground state (fluorescence) and | um nescence produced when it is
returned fhaQrm ehit paolfiRbti@x Che @tPONpSlRhR 1he didperyahedindast@h@ically called a
(phosphorescence). In the |ight enlttlng devi ce of the present 1nvention,

ei ther | ungesgengaleviday RethePhOYREbnt Nokidd@latesi B eldairdnis Qg@[gfn'eﬁta&s'lr%n al |
Iayers provi ded between the anode and the cathode 1 V_ AUG 5

the light emitting device.

2. Description of the Related Art

Since a light emitting element itself emits light, visibility is high, a back light required
for a liquid crystal display device (L.CD) is unnecessary,. it is suitable for thinness, and there is
no limitation for a view angle. Thus, recently, a light emitting device using a light emitting
element is noted as a display device alternative to a CRT and an LCD.

The light emitting element has a layer including an organic compound in which
luminescence (electroluminescence) is produced by applying an clectric field thereto
(hereinafter referred to as an organic compound layer), an anode layer, and a cathode layer.
The luminescence in the organic compound includes luminescence produced when it is
returned from a singlet excitation state to a ground state (fluorescence) and luminescence 7
produced when it is returned from a triplet excitation state to the ground state
(phosphorescence). In the light emitting device of the present invention, either luminescence
may be employed.

Note that, in this specification, all layers provided between the anode and the cathode




are defined as the organic conmpound | ayers. The organic conpoundgggggﬁgéﬁﬂ5
includes specifically alight emtting |ayer, a hole injection

el ectron injection laver. a hole transport |layer, and an el ectron
transport layer. Basically, the light emtting elenent has a structure in
whi ch the anode, the light emtting |layer, and the cathode are lamnated in
order. .In addition to.this structure, there are the case where the |ight

emtting @1 edpﬁﬂéd rl@sthff‘l (ﬁ'tra{nli'&tcH&?ourldn lcy\\ﬁ@}q(:h 'l{hlaem@%gemmhgﬁ dh(PJv@r m(,ludu

i nj ection- Tayer t he I ng Iayer and the cat e are |am nated
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in which ode; the hole€ I'njecti a er, the mtting |ayer,
the el ectron ca a o e i.s, order.
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for a |ar, e, SI e efinitiqgn, and h hr |

| nor easedt VEI e imeddl JOR: g RioPEvenin il ke e bRl foed
for alo cost ar I ncr ease ctive matrix light emttin evice, a
current TPERRY ¥ ﬁ?somﬁ G eidrenbh elﬁf&er&%ﬁwaﬁﬂr‘:&ae wHRHh
f|In1tran istor (TET rOV|ded in respective Convent i naII when
he TET 1B AitHer e ClecR et G (et RARF RS e P dtechGh TG dhe il 1 ne
in the abgve nentloned TET, .a rotru3|on such as a hillock or a whisker is
f or med bfi?ﬁﬁvﬁﬁﬁﬁiF@HFﬁﬂﬁ?t 94 al uminum atomis diffused into a channe
formng region. Therefore a failure in the og r tlon of the TFT apaha

det eri or at i on ‘Y8040 THEF PRefigaiionr {ight gmissien byqifie dight sRipreFlement i s2lleGhen a
nmetal material resistant to the thermal treatnent, typically, a neta

el enent HPGRHED 4f B Gihhan g et ]f‘gthﬁ"sé‘élth‘%'SRRPFIF%’@“f%’s‘?f‘é‘P%fﬁG%mB‘é??Brres

hi gher in the case where a screen size is made Iang Thus, a probl em such
as an i nctfdhesmogs. heggimintaseuablagicnghseasinte is Geledthn el emifips cle@epect to

the tight emtting el enent. a consunption current is |arge-
Recently, the use of an active matrix light emitting device is expanded and the needs

for a large size of a screen, high definition, and high reliability are increased.
Simultaneously, the improvement of productivity and the need for a low cost are increased.

In the active matrix light emitting device, a current flowing into the light emitting
element is controlled by a thin film transistor (TFT) provided in respective pixels.

Conventionally, when the TFT is manufactured using aluminum as a material for a
gate signal line in the above-mentioned TFT, a protrusion such as a hillock or a whisker 1s
formed by thermal treatment and an aluminum atom is diffused into a channel forming region.
Therefore, a failure in the operation of the TFT and a deterioration of a TFT characteristic are
caused. To prevent this, when a metal material resistant to the thermal treatment, typically, a
metal element having a high melting point is used, a wiring resistance becomes higher in the

case where a screen size is made large. Thus, a problem such as an increase of consumption

tJ




Therefore. particularly, in the case of a panel with 3 inches or ZérAUG d2085
to the influence of the wiring resistance, intensities in both ends of the
screen are different fromeach other or <crosstalk is caused. SUWARY OF
THE | NVENTI ON Thus, an object of the present invention is to provide a
structure of a light emtting device in which |ow consunption power is
realized even in the case of a |large screen and a nethod of manufacturing

t .he Sane. J&?,\Q_{;E&gnt W v ‘é{}}tﬂ[‘ [llu,shclhlf'%t%ﬂgnl?gel}:tgurHl .? [%SL?IN?I )rnfc%gr%m t hf’%n SOUI’ ce

si gnal IiMe or a surface

thus to rﬁ%hgre Igdriz(,u f‘f’\St aﬂce hct),fol d. pdl’l% w@h 3 1n thu or 1 cm duunlonghun?légx%sﬁr(])

i nvention ce sig Fi ne he p|x por ion'i's ured by a

rocess ffere orn1a cess nuf cturin sour ce signal line in a
Gt i ver cﬁ'ﬁ%a’.‘%ﬂg fsarnen M 6T ek BRe EF YT P BT Fie SR 6Pt on
i s manufact ur X process different forn1a process of nanufacturlng a
power suppiy™ lﬁglfg% onto a substrate. Further, wth respect to a
termnal, the sanme plating is performed to reduce the resistance. In the
pr esent invention, it is desirable that a wiring before plating is nmade of

the sane nmaterial as a gatg SLeﬁjrogg gES ihS §§rface of the wiring is —
plated to formthe source si b supply line. Afilm
having a | ower_el ectrical resistance than the gate electrode is desirably
used as a mat PRI Pb 5P HIRL BYPIPR IS Efﬁé‘dgddfr&%m@l GrialiehtisHdtisg ¢ he
power sueﬁﬁmellne n the pixel portion becones _a |ow resistance wiring by

the plati Thhish dew REnSUMPEAR PBCTHR SEHEEET R A thei @ScsYet RFSCSREEB ANY él at es

to alight emtting device including a source signal line, a |light
enlttlngI@F@%%ﬂﬁm39¥%ﬁ@§“$ﬁ¢Sa@ﬁaracterlzed in that the source signal line
is made from a_conductor and a coating which has a | ower resistance value 3
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of the TFT is controlled in response to a signal inputted to the source

si gnal | i%hé POFCEBRPIYIINe ip grfxe PSSR apf B foredyGe g resistance of a wiring.  Note

that, in the present invention, the source signal line in the pixel portion is manufactured by a
process different form a process of manufacturing a source signal line in a driver circuit
portion. Also, the power supply line in the pixel portton is manufactured by a process
‘different form a process of nlanufacturing a power supply line led onto a substrate. Further,
with respect to a terminal, the same plating is performed to reduce the resistance.

In the present invention, it is desirable that a wiring before plating is made of the same
material as a gate electrode and the Surfaée of the wiring is plated to form the source signal
line or the power supply line. A film having a lower electrical resistance than the gate
electrode is desirably used as 2 material film to be plateci. Thus, the source signal line or the
power supply line in the pixel portion becomes a low resistance wiring by the plating.

The present invention disclosed in this specification relates to a light emitting device
including a source signal line, a light emitting element, and a TFT, characterized in that the

source signal line is made from a conductor and a coating which has a lower resistance value




emtting el ement. The present invention disclosed in this speci flzgt ﬁ@@ E[][]S
relates to a light emtting device including a power supply line,

emtting elenent, and a TFT, characterized in that: the power supply Ilne
is made froma conductor and a coating which has a | ower resistance val ue

t han the conductor and covers the conductor; switching of the TFT is
controlled in response.to a signal inputted to a gate el ectrode of the

TFT; and tkm{hu\ggﬁcﬂmfobE.\]nr}_EJerﬁstl% LS 109 ndQRdtQQ/txtgmivL% ih(af ["ll']'hﬁ L]%RW'ILdSprl y

line is provided to a pi xel ectro tting e

?nm t h: ;gr}E?()E%nPg;{]?l Iluflg& mg 0 Ehurlgur%!a e}‘%gtlme-rtgecogmgslwh cmn}é%nt Ifgh hﬁCl osed
source Slgpgnceknm _a power supply Ilne a light emtting elenent and a
TFT. characierlze in that: the source signal line is made fron1a first
conductor and . . ower resi st e. al. ue . than the
(| rs'l;J ondnct ade prEl dGEREOT stk 3t B Sl gr &e[?ée“”%\%ﬁ Vwﬂ” 19450 | s
made f rom g econd conductor a a second coati

esi st ancbYRREE POKEPHE Cicohe SoRtechrana Lot L s TPrE tetbid MoHbuct or

switching of the TFT i coatroll d in res onse t.o a Si naI i.nputted to. the
source sigH PP Rl 45, A 2P mm&a i o B DR TR s SOV B Sl t he

power sup ine is rOV|de |er Jec of the ight emtting
el ement tgféﬁf qudf“&ﬂ’f 'FirCBPﬁ"f CP‘P O"eﬁ’ﬁ‘ ‘i“ﬁ@ g" ri‘f CO“T"P?B%WF%’@“W% he
present invention be chaﬁacterlz d_in that the flrst conduct and the
Second contil JRPUFR (4 ngAe & %‘615‘§|‘%f Brifde 2GRk prhes dhe TEdvi e o Sl osed

in this specification relates to a ht em tting device including a
sour ce siRgHAAa) qfﬂ%ﬁ POFVer SUpRLY Bt E‘ioﬁ’(j‘e‘g foehring! elegirqderet theiphh epiiing glgpent
characterized in that: the source signal line is made froma first

conduct ort© §mi ligh¢firom thedight sy NGAEEIhas a 4 25 AUG 2005 tower resistance
val ue than the first conductor and covers the first conductor; the term nal
is nmade fromi&eSEEHHATEBHRALLIIPs iRy s sreetivef st de aizB herisin e davisizer

resi stance val ue than
including a source signal line, a power supply line, a light emitting element, and a TFT.

characterized in that: the source signal line is made from a first conductor and a first coating
which has a lower resistance value than the first conductor and covers the first conductor; the
power supply line is made from a second conductor and a second coating which has a lower
resistance value than the second conductor and covers the second conductor; switching of the
TFT is controlled in response to a signal inputted to the source signal line; and that when the
TFT is turned on, a potential of the power supply line is provided to a pixel electrode of the
light emitting element to emit light from the light emitting element.

The dev_ice of the present invention may be characterized in that the first conductor
and the second conductor are simultaneously formed.

The present invention disclosed in this specification relates to a light emitting device
including a source signal line, a light emitting element, 2 TFT, and a terminal, characterized

in that: the source signal line is made from a first conductor and a first coating which has a




t he second conductor and covers the second conductor; and that SW@@‘M&@ 2005
the TFT is controlled in response to a signal inputted to the source

signal line to control light em ssion of the light emtting elenment. The
device of the present invention may be characterized in that the first
conductor and the second conductor are simultaneously fornmed. The present
invention disclosed in-this specification relates to a light emtting
device i ngldisRginde PQM\@gmﬁ WP ddnfeio P! G0 B0 441 DG &l gmENt, @ TET. and
a termnal, characterize in that: the power suppl’y(1|ne i's made 't dm a
first congugt gbmand.a, f L&oating. whi ch-has, .a | ower resistance val ue
than the 191| rst con l(]%}tdodrolht';rm%&i cdg'%l/élgg(“o}to(ﬂéﬁgfnﬁs\?mgholﬁd ud\(,:\{'fejgf’ ; mflhté”‘t”evr"ﬁ‘\“ﬁg‘l‘” is
made from n uct and,a second coatin nich. has a |o .
resi st anceh%v%?(ﬁlg %ﬁlgﬁ&at T?f}edo‘gsoe\’cer&nlatég‘ﬁjﬁgc Oggucg%dd‘gjowgf WY é“gs@cglﬁ\glel! T s
conductor, Ltehing of the TET is controlled.in. .response to a signal

i nput t ed %%]§1)§ql%(g]tnée%l()gs(:cttéél ' ieg“‘(’)ifm?%ecg%ﬁ% SAHE PR h{)\%@rfof“ﬁ@ 1‘?&‘“rer?‘és‘g‘h?‘ned
on, a potgntial of.th ower supply line is provided to a pixel electrode
of the |i§ﬁ§‘g§trﬁ 1[t%“%ge%“ge|“te—rrent to emit light fromthe light emtting

el ement. The dgvi ce. of e present invention may be characterized i-n-that
the first congﬁhcet %erv meé)rggﬁet H%S?Zér&’ﬁat‘%ﬁahh? GParé%é“@Flr‘rﬂI”{“éH@otﬂféq SPofigiivied.
The present, . inventjon disclosed in this specification relates to a |ight
emitting %%1\}}1%%6001? %qnﬂ'&ﬁt?fgar%mﬁ‘i”l{@eow?‘W}%fand a driver circuit, the pixel
portion havi ng]I:ha sour ce si%ngll g}i ne, ﬁ light emtting el enment, and a first
TFT, the drivel Sdi"F¥E0i PYHAYT AFCioseeiBJR STeeTICHAR 13tk Pat lighEsmitipgdedteer i zed
in that: the,source si‘g{gg i ng. 'hs made.from a conductor and a coating

whi ch has™SUHERErPOVEE FEPRNLY: ¢ JElce A HeEntonHuktar adffg bvdrEcieHed
conduct or, ﬁmpl t hat svvi{chi ng of the first TFT is controlled in response
to a si gndIMInBEPEET twPPHEesd i fropym brst somcia mbp st coatias retichaie kol
light em ssion of the | itght emitting el ement. The present invention

di scl osed®FA" TeRBEne Bl fiam the dHstrondicds apd cavers BRdirgfopduciy Werpinal is

made from a second conductor and a second coating which has a lower resistance value than

the second conductor and covers the second conductor; switching of the TFT is controlled in
response to a signal inputted to a gate electrode of the TFT; and that-when the TFT i3 turned
on, a potential of the power supply line is provided to a pixel electrode of the light emitting
¢lement to emit light from the light emitting element.

The device of the present invention may be characterized in that the first conductor
and the second conductor are simultaneously formed.

The present invention disclosed in this specification relates to a light emitting device
including a pixel portion and a driver circuit, the pixel portion having a source signal line, a
light emitting element, and a first TFT, the driver circuit having a second TFT and a third
TFT, characterized in that: the source signal line is made from a conductor and a coating
which has a lower resistance value than the conductor and covers the conductor, and that

switching of the first TFT is controlled in response to a signal inputted to the source signal




including a pixel portion and a driver circuit, the pixel porti onZ@vAU& 2805
power supply line, a light emtting elenent, and a first TFT, the driver
circuit having a second TFT and a third TFT, characterized in that: the
power supply line is made from a-conductor and a coating which has a | ower
resi stance val ue than the conductor and covers the conductor; sw tching of
the first TFT is controlled in response to a signal inputted to a gate
el ectrode of the first TFT: and that when the first TFT is turned on, a
pot ent i al 15O CARETOH GERE LTI theiligt sBitsii@d to a pi xel el ectrode of the
light emtting elenment to emt light fromthe light emtting el enent. The
present i nvent i6RTHERCMgSEEN Fiscleridsin sl epdciiicatioron ot lap dight gnistingeddvod of
manufacturing a light emtting device, conprising the steps of: formng a
seni condd&?léﬁ?mg averc! pertiomang ﬁgUYfatqlfﬁ@”asthﬁ pigeleropfonghaginb st roate suppr Wiag a
gate insulating filmon the sem conductor |ayer; formng a gate el ectrode
and a contiit ewtiphclemeniganda ifing UTTE: ithrg dfi ver pircud bivirg anecopdpifli any sethgrrent
inmparting an n-type to the sem conductor laver to forman n-type inpurity
region; f iheFagedtdtin ibpththei negyca strphefing éssinsdeafiere 4 traduttirearslondessingr on a
surface of the conduetor by an electroplating method to form a.source
si gnal | i'ch hasratowgr mpisterssiabeeiteg the benductovend qogers He woducte; syighalg dii ne;
and formng a gate signal line on the insulating film The present
i nvent i orthelfistl6E edcdntrolids i reypenscfltp e atgndrinputied tees gito clactmele lnd thedfrst TFT:
manufacturing a light emtting device, conprising the steps of: formng a
seni conduwt dlat W the fost BT is nemkdon, mgposantiflad eheofoveer suipbyt limt i prdvatediimg a
gate insulating filmon the sem conductor |ayer; formng a gate el ectrode
and a cormxdebrirale of He Ight enitthgdlatdnng doil hght &doi thglign emitipgielemyntel enent
inparting an n-type to the sem conductor layer to forman n-type inpurity
regi on; form fMecapesat i ingenhiaw | digcloscH ok nhis egpdfieanive tdiaty thea annbluttodr on a
surface of the conductor by an electroplating nethod to forma power
suppl y | imanufdcoring adightenhingigl daticelgomdbsiAgBe 2005 of: forhin ecossatidangudibrdapower
supply line; and formng a gate signal line on the insulating film The
devi ce ofontdreinprgsgniurfhceved subkira@yfoheing haachanatmgdiliniod hatethikendieaki ng is
formed by an el ectroplating method.

layer; forming a gate electrode and a conductor on the gate insulating film: adding an

mmpurity element tmparting an n-type to the semiconductor layer to form an n-tvpe impurity
region; forming a coating having a lower resistance than the conductor on a surface of the
conductor by an electroplating method to form a source signal line; forming an insulating film
covering the source signal line; and forming a gate signal line on the insulating film.

The present invention disclosed in this specification relates to a method of
manufacturing a light emitting device, comprising the steps of: forming a semiconductor laver
on an insulating surface of a substrate; forming a gate insulating film on the semiconductor
layer; forming a gate clectrode and a conductor on the gate insulating film: adding an
impurity element imparting an n-type to the semiconductor layer to form an n-tvpe impurity
region; forming a coating having a lower resistance than the condué;or on a surface of the

conductor by an electroplating method to form a power supply line; forming an insulating




The device of the present invention may be characterized in that @fe AUS 2005
coating includes as a main conponent one selected fromthe group
consisting of Cu, Al. Au, Ag. and an alloy thereof. The device of the
present invention nmay be characterized in that the conductor is made of
the sane material as the gate electrode of the TFT. The device of the
present invention nay be characterized in that the coati ng i's forrred by a
printing met hod indhe dew &6,Qfisth FRDS o 2ract eri zed
in that the fi rg{lgTF‘P thﬂe%pse]é’%)’n%dgﬁ' ﬁé;ﬁ th g[p{l ?1& %I’n%é 5lr‘len~‘an n- channel
TFT. The devi ce,0f..i08; LS ion |X— terized in that the
first TET. the ]Seb(\:f(;:ng %l'rs_.%, &@1‘%1 Vc‘ﬁl?gltl Hmp/ge c?en?egmat% hélh(ﬁ() mg'-é-rtonwl

devi ce of b% chn%?ﬁaﬂﬁc [_HQMI%EI'[I on may be char acterl zed in that the second TFT

and the t o?rpose one of an EEMOS circuit and an EDMOS circuit.
The devi ce of e t lnventli on har act r| zed in that. t second
TFT is an ﬁ%n?\eg Cg‘si‘@;he na the" 'hm"cfx QVEJF? dragees Haﬁj?‘ilélth"l‘lg‘ftmgl' Wénl BVi ce

f th d f TFT
ncl udes. 2 B L e&@e%nf%“i“%%@fﬁ GEROIBAT R chetincl= R 18 AP egi on

-over | appe%e}%% h the gate eI ectrode, and an inpurity region partially

over |l apped Wwth the gate el ectrode. The device of the present invention may
be characteri n th \tl; the first TFT incl udes plurality of channel
form ng region Pﬂ‘é:e 8@ F OEFSHY ITVERYON mRLPR C}iaﬁ'\?@ﬂf?ddﬂ t%ﬁf’et&‘@“‘?}ﬁ%é‘c?‘é‘ﬁ zed
in that thfet fi rst TFT |n§ll udes 7 2% UG 2005 three channel form ng regions.
The devi c® B‘T‘Saﬁ'?én?}f’réa%é% © BRI SIS bel'characterized in that each of

t he second e. thi rd TFTs i ncl.udes a ghate el ectrode having a taper
portion, a Ch a E«V]F%P he @rqs%ll%\ﬁntmn may be Characterized in that the coating is formed

by a printing method.

The device of the present invention may be characterized in that the first TFT, the
second TFT, and the third TFT are an n-channel TFT.

The device of the present invention may be characterized in that the first TFT, the
second TFT, and the third TFT are a p-channel TFT.

The device of the present invention may be characterized in that the second TFT and
the third TFT compose one of an EEMOS circuit and an EDMOS circuit.

The device of the present invention may be characterized in that the second TFT is an
n-channel TFT and the third TFT is a p-channel TFT.

The device of the present invention may be characterized in that the first TFT includes
a gate electrode having a taper portion, a channel forming region overlapped with the gate
electrode, and an impurity region partially overlapped with the gate electrode.

The -devicc of the present invention may be characterized in that the first TFT includes
a plurality of channel forming regions.

The device of the present invention may be characterized in that the first TFT includes




over|l apped wth the gate electrode, and an inpurity region parti al I25 AUS 2005
overl apped with the gate electrode. The device of the present invention

may be characterized in that the inpurity region in one of the first, the
second, and the third TFTs includes a region having a concentration

gradient at |east at an inpurity concentration of 1 x 1017 to | x 10's /cmni
and the inpurity concentration is increased wth increasing a distance
fromthe &@&nrﬁ%lme[ rrp n& Ur.e}_gi on. The device of the present invention may be
charact eri'zed i At hat "ER&PTght enitting device is one of an

el ectrol um nesgence. di spl ay device, .a personal conputer, and a digital
versatile di sk.ﬁ‘ %lcﬁéﬁ H%CdeSFe“E Hé’ebtf%ls'gﬁt g‘? FRASIHGT 6! Haypabeck watkectee?idzed i n
that in the st ' the electroplating nethod, the conductor is
connect ed*ii 'ﬁﬁﬁgr d\ﬁ'ﬁ;ﬁ@d%‘gséfs‘v’afedﬂ%ém%]éa"%ta%tpéﬁﬂﬂa41 chanTpldopipf &iof t he
present inventian . be characterized in that the wiring connected so as
to be the®$HAR d%*gﬁ%iiér“eieéﬂcg%%ﬁ%ﬂ FyiInpiaEeen Prgktly arerkpredhwitie detdang i s
formed. The nethod of the present invention may be characterized in that
the wirinys¢®ffrected so as to be the sane potential is separated

si mul taneousl y-wi th the substrate after plating. BRI EF DESERI PTI ON OF THE
DRAW NGS | n tH¥ d¥ice rbda present drvamionsay i haragterisedgn thy thsumpatie regiewinof a
light emtti ntg device at plating, Fig. 2 is a top surface view of the |ight
em tting veicile dirste thepiegendn gnd Mgy third 3F Esoingdereshowes ey ingf 2 mamshagiosr i ng a
light emtting device according to the 8 25 AUG 2005 present invention;
Figs. 4A #adigtt a fras aitaspspsrityneanednsietion pihhxti9¢’ toj 'lghtl()g‘“rftmt‘ amd) thdexnipo gty
according to the present invention, Figs. 5A to 5C show steps of

manuf act UFINARGHEHRD Isiftaseh ith ingrpatleyi distanesdomdieghdroet thening region.

The device of the present invention may be characterized in that the light emitting
device is one of an electroluminescence display device, a personal computer, and a digital
versatile disk.

The method of the present invention may be characterized in that in the step using the
clectroplating method, the conductor is connected with a wiring so as to be the same potential.

The method of the present invention may be characterized in that the wiring connected
so as to be the same potential is separated by laser light after the coating is formed.

The method of the present invention may be characterized in that the wiring connected

s0 as to be the same potential is separated simultancously with the substrate after plating.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
Fig. 1 is a top surface view of a light emitting device at plating;
Fig. 2 is a top surface view of the light emitting device after plating;

Figs. 3A to 3C show steps of manufacturing a light emitting device according to the




present invention; Fig. 6 shows a step of manufacturing the |ight? §nitibi 285
devi ce according to the present invention; Figs. 7A and 7B show a term nal
portion; Fig. 8 is a top surface view of a pixel; Figs. 9Ato 9C show the
termnal portion; Fig. 10 is a cross sectional viewof a light emtting

device; Figs. 1 1A and 11B show a structure of an NMOS circuit; Figs. 12A
and 12B show a structure of a shift register; Fig. 13 is a top surface view
of a ligh m&ﬂlhbhnﬁndeV|ce after plating; Fig. 14 is a top surface view of

a pixel; Figs. 1SA to 15C show a terminal portion; Fig. 16 is a cross
sectional Vi evrief 4a (blsghfhoRmidt bﬂ&dﬂﬁ){di&%o thEliGhi ehfuih S adi&d RESraREGH ignal
view of a light emtting device; 1871's a cross sectional view of a

|'i ght en15&kﬂgmdgyhge Fig. 19 is a cross sectional view of a l'i ght
emtting el ement; Figs. 20A and 20B are cross sectional views of a

connection bet @Aﬂo%@ﬂﬁb@%lgéBPm%uﬁkﬁgﬂgﬂhégQQeﬁﬂﬂnﬁdgﬁﬁﬁgﬁ&h% l9ﬁ¥meeg a

counter el ectrode and the Wwrin surftace View of
l'ight em fting.devi,ge: Fig. 22 is a top surface view of a pixel portion in
t he Iightﬁeﬁﬁt?lndo evice: 9 25 AUG 2005 Figs 2')A and 23B are bl ock

di agr ans thdl’li: %961' ShEE ggfeh%r mar'i!lfgaurfmz%’ﬁ‘? Lglht nlilslg ta evi ge 3 gérdgﬂltg B‘E-PX%"EED

Fig. 25 is a cross sectio evi C€.
DESCRIPTI&QE&EHJHE PREFERRED ENMBODI MENTS

Figs. 7A and 7B show a terminal portion;

Fig. 8 is a top surface view of a pixel;

Figs. 9A to 9C show the terminal portion;

Fig. 10 is a cross sectional view of a light emitting device;

Figs. 11A and 11B show a structure of an NMOS circuit;

Figs. 12A and 12B show a structure of a shift register;

Fig. 13 is a top surface view of a light emitting device after plating;

Fig. 14 is a top surface view of a pixel;

Figs. 15A to 15C show a terminal portion;

Fig. 16 is a cross sectional view of a light emitting device;

Fig. 17 is a cross sectional vicwlof a light emitting device;

Fig. 18 is a cross sectional view of a light emitting device;

Fig. 19 is a cross sectional view of a light emitting element;

Figs. 20A and 20B are cross sectional views of a connection between a terminal and a
lead wiring and a connection between a counter electrode and the lead wiring;

Fig. 21 is a top surface view of a light emitting device;

Fig. 22 is a top surface view of a pixel portion in the light emitting device:
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Her ei nafter, enbodi ments of the present invention will be described?SﬁﬁU@thS
after a base insulating filmis forned on a substrate, sem conductor |ayers
with a desired shape are formed. Then, an insulating film (including a

gate insulating film covering the sem conductor |ayers is forned. A
conductive filmis formed on the insulating filmand etched to forma gate

el ectrode, a conductor "as a source signal line in a pixel portion, a

conductor as arpOWsh SURBBY:rd HIB& difkr@nPbXElvePAFLiOn, and a conductor as an
el ectrode of a terminal. Note that, in the present invention, a gate

signal line isff@rard,oncano @Eﬁ@?(!n@ty@vmel naylating filmafter the gate
el ectrode is formed. Next, an inpurity el’ement inparting conductivity is

added 10 the seml SORAUGKOL.BYSLSw dSIRE: Bni SISl mask or the gate
el ectrode to forminpurity regions in e sem-condictor |avers. Note that

the addition of the inpurity elenent to the sem conductor |ayers may be
made before the formation of the gate el ectrode or after the formation of

th t | ect hed aft t he .
the gate el etchreogemétéﬁo PRl ! st PRESERREDISBERINERYS el d|e:lg ne

the present |migohR, erﬂééd%egt{gf&h%&ﬁ PRI pE e the respective

sem conductor layers is activa (elec rop atlng nmet hod) is

per f or ITEd to fl%{'sm g[ler ?E&S% msfula ln%%l %ttllolnrggd Ona %u%strat%éerglﬁ?l}dogtgr Q)%'er‘; élZ(EUCt or

as the source sign
om0 YRR Y R Bl AL
L, %%e%z%oﬁéh%ic‘égémﬁo&l# L TRHHAS HRuld ABLSIFHISR Bohhud o
e T PR M T B AT i i
Coonsoe 2t MGAPAES PP B LRSSt BB BB b ot
power SUpl%ermLf n%oﬁe hmt 1 thaét E)rg n{ Q]%L#tlolnng gate signal line is formed on an interlaver
insulating film after the gate electrode is formed.
Next, an impurity element imparting conductivity is added to the semiconductor layers
using a resist mask or the gate electrode to form impurity régions in the semiconductor lavers.
Note that the addition of the impurity element to the semiconductor layers may be made
before the formation of the gate electrode or after the formation of the gate electrode.  Also,
the gate electrode may be again etched after the addition of the impurity element to the
semiconductor layers.
According to the present invention, after the impurity element added to the respective
semiconductor layers is activated, the plating (electroplating method) is performed to form a
metal film (coating) on the surface of the conductor as the source signal line in the pixel

portion, the surface of the conductor as the power supply line in the pixel portion, and the

su_rface of the conductor as the electrode of the terminal.
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the metal film (coating) formed on the surface is called the powergSubpby2005
line. SSmlarly, the termnal includes both a term nal (conductor) before
plating and a termnal after plating. The termnal after plating including
the netal film (coating) forned on the surface is called the term nal

Fig. 1 shows a state in which the netal filmis forned on the surface of

the conductor as the Source signal line in the pi xel portion, on the

surface of thengeRMUGH Mis @p%uthlaﬁl&oyf\{%rsour%yggl Y 1ihd ﬂ@iuh 0 dolifs Rl f{ﬂ
and on the surface of the conductor as the term nal Ey an fectTop atlng

met hod.  NQbRdUchRf berd Bl pRn2 aHE ggou%@mldlh 9%%%&%“ ﬁh%qf X%anmt' A0, and

only three power supply Tines are shown i'n ource S|gna

l'i nes 104pi‘dirhgt ﬂl@lu@fn%ghe RO &J}lﬂqi.@cﬁﬁg [11:[181%15 %L 2 qqu&hls NG 1%t D)S'\rrt Q j ibecone

a belt shape. power supply pixel “portion a n
8]

Fe's
parallel wid hs‘f}Hﬁ‘ar qj%ueﬁa&pm dﬂcltasés bo%ﬁ@ﬁ e[r%u%pr t%nmm% méggg are
%F

only shown. F@fere uner a enot es

signal |i Pi&in  anid, gﬁyfa&rf %up[pﬁ:}lf ﬁ}lé %&%n%he’ﬂp‘elﬁver %ulgﬁypv lYne df{% Pia ili OFE

5.
plating are porti on ¢ sourceP |§% |ﬁes 104

‘and t he P@ eta%ﬂm? oallﬁ efg rrilel(a%nqﬁe il.gzilnne%%ﬁcd tﬁ%%@weafqu? lnt] SrBﬁéi de 108.

Note that the sour e Sl i nes beror e p pply
i nes 105 r t a n nect d wt

pl ating eegg go gﬂ%%Bhﬂg &%nma%gmc%ﬁ%g {8 ﬁ aPéF@“ﬁV&@Fﬁ@a“"“

el ectrod t 106 the SIX term nals 107
bef or e p?ﬁ g tﬁgmg?lea %opﬁ?ag ?rf[”f Rﬁ@%é%mafﬁ%? ﬁ%%fide%“ t*H f?fcdf ﬁt‘lrﬂ
electrode 109, .1n this enbodi ment, a source side driver circuit 102 and a
gate si de' drlver circuit 103 are forned on the sanme substrate as the pixe
portion 101. r sour.c i de rlver cuit 1 and the gate side
driver circuit Iﬁovﬁf%gwé %’f We‘%@@%%ﬁ”ﬁ}a fﬁé?’r’r%@ J‘Prh@%&‘%‘iace °§L}1?s‘i°f‘%\‘? as the
pi xel portlgn 101. hbﬁq that, in Flg urcF side driver circuit 102
and the source signal Tine i the pixel thIl 'on t e sur ace of the conductor as the power

CD

supply line in the pixel portion, and on the surface of the conductor as the terminal by an
clectroplating method.  Note that, three source signal lines 104 in the pixel portion and only
three power supply lines 105 are shown in Fig. 1. The source signal lines 104 in the pixel
portion are in parallel with one another and become a belt shape. The power supply lines
105 in the pixel portion are in parallél with one another and have a belt shape. Six terminals
107 are only shown.

Re.ference numeral 101 denotes a pixel portion. The source signal lines 104 before
plating and the power supply lines 105 before plating are provided in the pixel portion 101.
The source signal lines 104 and the power supply lines 105 are connected with a plating

“electrode 108. Note that the source signal lines 104 before plating and the power supply
lines 105 before plating are not necessarily connected with the same plating electrode 108 and
may be connected with separate plating electrodes.

In a terminal portion 106, the plurality of (six) terminals 107 before plating are formed

11




the gate side driver circuit 103 are in a state before an electr o@ﬁtﬁﬂf{g 2005
met hod i s perfornmed. Reference nuneral 110 denotes substrate dividing '
lines. When a substrate is divided along the substrate dividing lines 110
after the plating, the source signal lines 104, the power supply lines
105, and the termnals 107 are separated fromthe plating el ectrodes 108
and 109. The electroplating nethod is to flow a direct current electric
current into an aqueous solution containing a netal ion to be formed by

t he el ectandgbaitercied witbtamdd ngretbetrbdes! o forma netal filmon a cat hode
surface. As netal to be plated, a material having a | ower resistance than
t he gate el ectlntdesmbalimextanpbuace adppreer cistuitvid? angelgdc selerdovicuaeuitrion.

ni ckel, platinum an alloy thereof, or the |ike can be used. Since copper .
has an extre &meky ohow eirecubsteal as thegixslt goniden, 11t Hewswirt hbkeurfosid¢ Hevaret al
filmcovering the surface of the source signal line according to the
present idiwentlid@mnndTihe wgiesplayripanatcus hi®dmre moFingeesshrilys farmmagrasede isaman

el ectrolyte containing a netal ion to be plated. Then, netal to be plated
or i nsol ubbgrareisahe pizelysedbf BYl. aiNoanbdeindiig lathe poedetiér dnivve dir@ot Br2tand
difference is provided between the plating el ectrodes 108 and 109. Thus,
met al andht gatbsidpband edeuintidcdie ing: sedbitad ah cloor@lanag nfethod i4 paifdrsed.
precipitated in the surfaces of the source signal |ines 104, the power
supply lines HScremacuinael t 80 ddnoek Subkfidte dMidigg lifdsat Wihgn aaabdumateds Hayer
insulating filmis formed and connection el ectrodes 121 connected with the
i mpurity @@ osueiat A& iGeglieaNducter thk pMERS tadugatsiznsl igRalod,itkesoderll are
formed. In the present invention, the gate signal lines 111 are

el ectri CaduFMy@iﬁEH"ﬂ}SE 8l e tehminBR 102 a2 sdpaleka 1200 the@aliRg elcecbdeodes atdrimugh
contact holes provided in the interlayer insulating film Fig. 2 is a top
surface view ofhca]dirsPhi@e ReM6d istbtRiw Mifrédd @Srrdnk 8RBt kB Shtoladlaghiesus
connecting the inpurity regions of the sem conductor |ayers or the power
supply | igaesioWichbitainli 4 QL@ BAkS b&Emed e 18 Rirsp 8N3! mdthAiBsndlibds RrBrrh @r Med.
The source signal lines 104 in the pixel portion are electrically connected

W th the metal film on a cathode surface. As metal to be plated, a material having a lower resistance
than the gate electrode, for example, copper, silver, gold, chromium, iron. nickel, platinum, an
alloy thereof, or the like can be used. Since copper has an extremely low electrical
resistance, it is suitable for the metal film covering the surface of the source signal line
according to the present invention.

The display panel shown in Fig. 1 is immersed in an electrolyte containing a metal ion
to be plated. Then, metal to be plated or insoluble metal is used for an anode and a
predetermined potential difference is provided between the plating electrodes 108 and 109.
Thus, metal and to be planted, which is reduced from a positive ion is precipitated in the
surfaces of the source signal lines 104, the power supply lines 105, and the terminals 107.

After plating, an interlayer insulating film is formed and connection electrodes 121
connected with the impurity regions of the semiconductor layers and gate signal lines 111 are

formed. In the present invention, the gate signal lines 111 are electricallv connected with the
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source side driver circuit 102. The power supply lines 105 and thg & AliG 2[;35
termnals 107 are electrically connected with one another. The source sid
driver circuit 102 and the termnals 107 are electrically connected with
one another. After plating, the substrate is divided along the substrate
dividing lines 110 to separate the source signal |lines 104, the power
supply lines 105, and the termnals 107 fromthe plating electrodes 108
and 109. A filmthickness of the nmetal filmforned by the electroplating
nmet hod cantdbdeguwdtatirough sebtayhofrontrewoddd inghainoui:rentsukemgiftly. afid:. & it ke by
an operator. Thus, according to the present invention, the source signal

| i nes i n ibheugiccetieporit 4 aixplavt fuaecipoiver wisiuppliyad wieszsh N2t er poneeltipodti on,
and the termnals are covered with the netal material having a | ow

resi st anciepuiiyergboyr & theweticintludtbreaparxel thppewdranphasng Jiar ge w@meals aigh
speed drive can be sufficiently made. In particular, when the resistance of
t he powerthspppbiyndl iinesl liisard foweéded, a potenti al drop of the power supply
lines by a wiring resistance is prevented and thus crosstal k can be

prevent ed. Herme saikrceXRAPl ncs NOWhh el piRel SREELC e Sl @iddalll icH@fecied Wibetpi xel
portion, the power supply lines in the pixel portion, and the termnals
are for meduico gieheriverd dilduit @®2gatR: pbwet 5PPR- lindSOVBV Bkd HeheshinaRdigale

el ectrode nay be separately formed. For exanple. after an inpurity elenent

i s added di@uidaRy E@mREEd WitB oBEMAEIRNAUTHeNouicB YRE Srivatidcs WhBiddnge febhimukor 13
25 AUG 2005 protecting the gate elect ode is formed, the inpurity el enent

added t o foherd 8&RE&IY ¥ehnc&BNMARBAUSAIRer.l ayers is actlvated and the source
signal lines in the pixel portion, the power supply lines in the pixel

portion, and tAw: bR MR Sbsid gfanaae% a@@@%@éubarﬂ@a;almmma i @ tof@mrﬁxg a
| ow resi stance (typlcally, a material containing mainly alum num" silver,

and coppefg sou?cre%zgngl 1£A4L 1 BN QUSRI El&)&)m%eg o4, Bfd IR AHAT AN 7 thdnMHDp1Ring
phot ol i t hogr aphy step. The source signal
electrodes 108 and 109.

A film thickness of the metal film formed by the electroplating method can be suitably
set by controlling a current density and a time by an operator.

Thus, according to the present invention, the source signal iines in the pixel portion,
the power supply lines in the pixel portion, and the terminals are covered with the metal
material having a low resistance. Therefore, even if the pixel portion has a large area, high
speed drive can be sufficiently made.

In particular, when the resistance of the power supply lines is lowered. a potential drop
of the power supply lines by a wiring resistance is prevented and thus crosstalk can be
prevented.

Here, an example in which the source signal lines in the pfxel portion, the power
supply lines in the pixel portion, and the terminals are formed together with the gate electrode.

However, those and gate electrode may be separately formed. For example. after an

impurity element is added to the respective semiconductor layers, an insulating film for

13




lines in the pixel portion, the power supply lines in the pixel podis #hiG 2005
and the termnals, which are thus obtained, are plated. In order to reduce

t he nunber of masks, the source signal lines in the pixel portion and the
power supply lines in the pixel portion may be forned by a printing
method. In this enbodi ment, the source signal lines in the pixel portion,

t he power supply lines™ in the pixel portion, and the termnals are covered

with the net erial havin esi stance by th | at | net hod.
Hovever . BUER mf‘h Sttt ghiP“‘rfiVXné S AmBYHE PRET BIFEi'or OFPEHE pover

suppl y I|nes Iﬁ i xel port preferabl cov?red wnth t he et al

mat eri al ““HAV" ﬁnﬁ'ﬁ W P 6815§‘PH§eﬁwafl HetREE! RYEBr-dPhETYY t he
pr esent |nven ion, E Qe active matrix |ight enlttlng device, even if the
area of tMWEPISIIRET b pik ﬁmﬂé@oﬁﬁgh?5¥@6?maﬁﬂc?Hﬁénﬁkp P GBS Bl hiying

obt ai ned, referable di splay can be realized. Wth resgect to the present
i nvent i orf REVISRGHPFe %%Ulé & TRl FRMai g e anadaly A1y relgum Rl e 9Bt CORSTWRTE  be
made with reference to enbodi nents bel ow. (Enbodinent 1) In this
enbodi mert TR RRSHotIBEd 87 HisliPateine iy W%@fmﬁm@v TETs CEiipest figna
pi xel portlon and_ TFTs conposing a driver circuit provided in the vicinity
of the pil%eF pibe PIEhrorfienmts ROV sPPLYCIIH i B PBTe! BOTLIPR- @R e &4mTEds, ahérha
p-channel TFT) on the same substrate 14 2S AUG 2005 will be described with
r ef er ence?™¢ Bufppfaine arg platgd. ks amleg to wdugs the pumbes of Riaskselirp seHrererignal Hnes
substrate 200 nade of glass such as bariumhorosilicata gl ass (regresented
by #7059 1gith gixelporiion gindghe pewert weplyi lites intlie PixFlsPQsHOT e dbebpritist Y ng
Cor poration) or alum noborosilicate glass is used. The substrate 200 is not
parti cul arinying riefficged if it has translucency, and a quartz substrate may be
used. Also, a plastic substrate having a heat resistance resistant to a
processi ng t edpdrsatmbedingntt e soweragiahbms imthy el geidn, the power supply lines

in the pixel portion, and the terminals are covered with the metal material having a low

resistance by the plating method. However, either the source signal lines in the pixel portion

or the power supply lines in the pixel portion is preferably covered with the metal material

having a low resistance by the plating method.

According to the present invention, in the active matrix light emitting device, even if
the area of the pixel portion becomes larger and thus a large screen is obtained, preferable
display can be realized.

With respect to the present invention having the above structure, more detailed

descriptions will be made with reference to embodiments below.

{Embodiment 1)
In this embodiment, a method of simultaneously manufacturing TFTs composing a
pixel portion and TFTs composing a driver circuit provided in the vicinity of the pixel portion

(CMOS circuit composed of an n-channel TFT and a p-channel TFT) on the same substrate
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Next, a base film 201 made froman insulating filmsuch as a sili )
film a silicon nitride film or a silicon oxynitride filmis fozﬁdwéﬁn%uﬁ
the substrate 200. In this enbodinent, a two |ayers structure is used for
the base film 201. However, a single layer filmof the insulating filmor
a structure in which two |ayers or nore are | amnated may be used. As a
first layer of the base film 201, a silicon oxynitride film20la is forned
at 10 to 200 nm (preferably, 50 to 100 nm by a plasma CVD net hod using

Si H4, NH; ,Wl%ﬁadwf@%iswfr whetico & GasSd toPatq Rigsd.enbodi ment, the silicon
oxynitride film 20la (conposition ratio: Si = 32% 0 = 27% N = 24% and H
= 17% havi ng & imshtshimededasent.of subeirate2ds rhde nbdassAsciaas secondobayien of
the base film 201, a silicon oxynitride film201lb is lam nated at a '
t hi ckness 2665 (rs@eteated 00 HtSP piast.ef14BT glass 0O theolidds Ovhint) is yoducpl B MarGvD

met hod using SiH4 and N20O as reactive gases. In this enbodinent, the
si li con o%rioratiodk of jalumi2gbiosileetepgisist & ased.atThe: suBktre 262% nbt parfiOariN =
7% and H = 29 having a filmthickness of 100 nmis formed. Then,
seni condubitmiied lifaly bastr@BRotiey 206 anertzonbedteanayt beukds eafsh) npasid @bkews:
after a sem conductor film having an anorphous structure is formed by a —
known neahsvifsubdet asisancepsisterth agraetshedemperatRGYDisahhQGne0mA Helsma CVD
“nmethod), a known crystallization processing (such as a |aser
crystal | i zat i oNextet thost, film POEnmEt fonyat Akbladmt fien sodtRadsilieh éidd hes nal
crystallization nethod using a catalyst such as nickel) is perforned to
obtai n a sibicorstigdide fibn,s@m coivdn ek eitrfde | fim BNEbribE Bn tre syt alobi N\ this
sem conductor filmis patterned to a 15 2 5 AUG 2005 desired shape. The
senm conduehbedimeyes sw@ 0 etsasti2Ohreais @sddoforett B iavend tHbwkRESSsifflc 29et0 80
nm (preferably, 30 to 60 nn). There is no linmtation to a material for the
crystal | i fien of ewiicaiding tfn drid suctieevielich two 1a§eR o feraMeyamBEedGhaystd i con,
a silicon germaniumalloy. or the like. In this enbodinment, after "an
anmor phousust! i 498 firitllapehay ihe Gas filki DN SBicOf 0BRINMR filn 20 QriEESRY 28 1PlASMR
CVD net hod, a solution including nickel is held on the anorphous silicon
L il m  Af t 200 sirh €prefeedtidh) 300 S0 ingQhyfd pimniSCUehweneoenal edh,ar500@ .ef 4l

our, :

reactive gases. In this embodiment, the silicon oxynitride film 201a (composition ratio: Si =
32%, O = 27%, N = 24%, and H = 17%) having a film thickness of 50 nm is formed. As a
second layer of the base film 201, a silicon oxynitride film 201b is laminated at a thickness of
50 to 200 nm (preferably, 100 to 150 nm) by a plasma CVD method using SiH, and NaO as
reactive gases. In this embodiment, the silicon oxynitride film 201b {composition ratio: Si =
32%, O = 59%, N = 7%, and H = 2%) having a film thickness of 100 nm is formed.
‘Then, semiconductor layers 202 to 205 are formed on the base film as follows: aftera -
~ semiconductor film having an amorphous structure is formed by a known means (such as a
sputtering method, an LPCVD method, or a plasma CVD method), a known crystallization
processing (Such as a laser crystallization method, a thermal crystallization method, or a
thermal crystallization method using a catalyst such as nickel) is performed to obtain a

crystalline semiconductor film, and then the crystalline semiconductor tilm is patterned to a
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thermal crystallization is performed at 550C for 4 hours and a | as2é AUGegfis
processing for inproving crystallization is perfornmed to formthe
crystalline silicon film Then, the crystalline silicon filmis patterned
usi ng a photolithography nethod to formthe sem conductor |ayers 202 to
205. After the formation of the sem conductor layers 202 to 205, a trace
inpurity elenment (boron or phosphorus) nmay be suitably doped to separately
form an ephancenent ilype and a depletion type. Wen the crystalline
seni condU¢tsr “ﬁ?‘?em i8¢ FOPIrRRAuslPT Bypaslt etPpsralarmedtd e peltibodss ofal lexci mer
| aser, a YAG |laser, or_a YYO4 |aser is used, which is a pulse oscillation
type or &' MBAPICHESS 14 Gnt! amit t Thge tsyiselimipen hegeleriakbr sharesubied, a
met hod of linearly condensing laser light emtted froma |aser oscillator
by an optSFREPndiciy dknanHopeyadi trirerably made phalicopembibomdsrenoriuhiaflay.ios
preferably used. A crystallization condition is suitably selected by an
oper at or .\hoWen {hdiesmeodimentaafsr ad amergbels sticpufike hodeg 4 thatknen of fequency i s
set to be 300 [Hz] and a |aser energy density is set to be 100 to 400
[m)/ cn] fermei akinjasmao@VPometod | a3pleher jncludingericltches ¥AG drageranisplused, |t
is desirable that its second harnonic is used, a pulse oscillation —
f r equencyilican ém. t ditse B0 2merpBOG pikitdr] filmarig dehydasgenateher YO defisi t yois set
to be 300 to 600 [mJ/cnR] (typically, 350 to 500 [mJ/cnR]). Laser light is
| i near | y tecomaleersealligdtion is pesfprgted apB50°0Dfor ¢ HoB0ar(dr] |asdromnes anpesingd®0 [ [ u]
and irradiated onto the entire surface of the 16 2 S AUG 2005 substrate. At
this ti mmp@ningveystalbzatami & pérfarmed |th nfeam thaseystdllideusilisors élmt o Then,5@et 0 90
1,--%). Note that a gas |laser or a solid |aser, which performs continuous
osci | | at icgistabmepgilisen folgci k| paticoredc asindea ysewlidsgtapky | msdnd ithésen ahe an
excinmer |aser, an Ar laser, a Kr laser, and the like as the gas |aser.
Al so, thetmicanducwr MAGs2886r 2052 YVO4 | aser, a YLF laser, a YAIQ |laser, a
gl ass laser, a ruby laser, an alexandrite laser, a Ti : sapphire |aser, and
the |ike as tRhéer golfoandtias ef theAchmasedudisilngrsa202ry 08 a arehmpsritYARmAVOS,
YLF or YAIQ,, which is doped

(boron or phosphorus) may be suitably doped to separately form an enhancement type and a

depletion type.
When the crystalline semiconductor film is formed by a laser crystallization method,
an excimer laser, a YAG laser, or a YVO, laser is used, which is a pulse oscillation type or a
continuous light emitting type. When these lasers are used, a method of linearly condensing
laser light emitted from a laser oscillator by an optical system and irradiating it to the
semiconductor film is preferably used. A crystallization condition is suitably selected by an
‘operator. When the excimer layer is used, a pulse oscillation frequency is set to be 300 [Hz]
and a laser e.nergy density is set to be 100 to 400 [ml/cm?] (typically, 200 to 300 [mJ/cm]).
When the YAG laser is used, it is desirable that its second harmonic is used, a pulse
oscillation frequency is set to be 30 to 300 [kHz], and a laser energy density is set to be 300 to
600 [mJ/cm] (typically, 350 to 500 [mJ/cm®]). Laser light is linearly condensed with a

width of 100 to 1000 [um), for example, 400 [um] and irradiated onto the entire surface of the
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with G, Nd, Er, Ho, Ce, Co, Ti, or Tmcan be also used as the sold § AHBe2005
The fundanental of the |laser is changed dependent on a doping material and
| aser |ight having a fundanental of the neighborhood of 1 Itm'is obtained.
A harmonic to the fundanmental can be obtained by using a non-linear

optical elenent. Also, after infrared laser light emtted fromthe solid

| aser is converted into green laser light by a non-linear optical elenent,
ultraviolet |laser |ight obtained by another non-linear optical elenent can
be used. Inbsprtter At thiolxhaian caerGipysicadt thealnaaglager lighigesqgraiharisih 28 [af. t he
crystallization of the anorphous sem conductor film it is preferable that
a solid | aser dwpathhtea gfs lper bon moliglasaonhichpousosohlitats orillsionseduland a
second harnonic to a fourth harnmonic of the fundanental are appli ed.

Typi cal | yos@ligenand bhasqionitte (532 Tinge o aa ekbimed 1hat noAar eisér35Krnndr. afd an Nd
YWV | aser (fundanental of 1064 nm is desirably applied. Concretely.

| aser | i ghiic ¥ dsttedgasfin@m t Aleo,abdit hkRUOYB CORGIr| 4 VRNV L aBesr, hawiog an
out put of 10 Wis converted into a harnonic by a non-linear optical

el enent. MssQa dilzetRer 8 rébymedehod abdxagdritd takdrga & haippRIR @sdpyandltRchitd /gha YVO4
crystal and a non-linear optical elenent in a resonator. Preferably. 4aser

| i ght havisslgd &séreciraagluding shapaalaliciags ®1AG, ptvoal Yishape Ale;, afided @pe@n
irradiation surface by an optical systemand irradiated to an object to be
processed.wiltC MdSEL IH¥ Ce, &0, &S OYn 8% dlds used aodosdliddafdd tThe O MG
(preferably, 0.1 to 10 MNcm) is required. The 17 2 ~6 AUG 2005

sem condugt O 14skt mchéfngH@M ndlc@t 8t h ¥@ilg indretil@inl 36 1idht BRAnAL fuadsReed opf
about 10 to 2000 cn's irradiated with it. Then, a gate insulating film

206 cover RdndifidofRBY apmcﬁmsocrmdl@aaer A @a%oﬁle 208 fuSdant AR bThRuiGAL By
insulating film206 is fornmed using an insulating filmincluding silicon at

a thi cknessin@h ndR1ihér dpfanflynia pl asma CVD nethod or a sputtering method.

In this enbodinent, a silicon oxyrutride film (conposition ratio: Si =

32% 0 = 59% Nis, Jf%r iftRGedaser light emitted from the solid laser is converted into green laser
light by a non-linear optical clement, ultraviolet laser light obtained by another non-linear
optical element can be used.

In order to obtain a crystal. having. a large grain size at the crystallization of the
amorphous semiconductor film, it is preferable that a éélid laser capable of performing
continuous oscillation is used and a second harmonic to a fourth harmonic of the fundamental
are applied. Typically, a second harmonic (532 nm) or a third harmonic (355 nm} of an Nd :
YVO, laser (fundamental of 1064 nm) is desirably applied. Concretely. laser light emitted
from the continuous oscillation YVQ, laser having an output of 10 W is converted into a
harmonic by a non-linear optical element.  Also, there is a method of emitting a harmonic by
locating a YVO, crystal and a non-linear optical element in a resonator. Preferably. laser
light having a rectangular shape or an elliptical shape is formed on an irradiation surface by

an optical system and irradiated to an object to be processed. At thlS time. an energy density

of about 0.01 to 100 MW/cm® {preferably, 0.1 to 10 MW/cm’) is required. The
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= 2% is fornmed to have a thickness of 115 nm by the plasma CVD neZﬁoéXUGOeBBS
course, the gate insulating filmis not limted to the silicon oxyrritride
filmand thus another insulating filmincluding silicon my be used as a
single layer or a |lam nate structure. Then, as shown in Fig. 3A, a first
conductive film 207a having a filmthickness of 20 to 100 nm and a second
conductive film207b having a filmthickness of 100 to 400 nm are ‘

| am nated on the gate insulating film206. In this enbodinent, the first
conduct i veemidopgucR0 Thmrndevéd chtiacFadifei thwer havisng sgeel ol mdubiicknas® @fs 30 nm
and the second conductive film 207b made froma Wfilmhaving a film

t hi ckness aofl ir8dQuedwidre. | am nated. The TaN filmis formed by a sputtering
nmet hod using Ta as a target in an atnosphere including nitrogen. The W

filmis formedThyn,a gputitseriing fmt T0ndcavsiing (i @mi@nti@i@ehverd BoRGdHEQN, it
can be fornmed by a thermal CVD nethod using tungsten hexafluoride (W6).

In any cadermedheihe thesrubiitBInaP@® WISthcHAking A0 3t sRlaBh LG 1K Qféﬁldm'otmllc%n at
necessary to | ower the resistance and a reS|st|V|ty of the Wfilmis

desi r abl y anthidndse o2 G0l 1Q S @h Hyoy\?rasmem and&hoesbdy, s l@hﬂo AL afrgﬁgq
resistivity of the Wfilmcan be |[owered. However, if a | 'arge nunber

i npurity elbowintest, a silichh &SONYDIEIM RbAPHYIESEALioI N —tsb% WLkdMMNLRLY, and H
crystallization is suppressed and thus the resistance is increase

Ther ef or e = %) & llormea i aslicnPrfickndstBr W irh Wy ioke SIIRGY BYn AP U s t hod
using high purity W(purity of 99. 9999%?? 99}; 99% as a target Blfr?%rthé;ﬁe

consi der aght@nslieing tridtis a0t (iR td e isBicHR bx GRERE §dntA8 RIN crIﬁ)hase
at filmformation. g18 25 AU(IB 2095 Tﬁlfslc a ?‘(grgl Stl@ﬁnt tft?dg dng{hg%qu%ﬁ?

be real i zegh ifDidend dMiddon nhd} bk k& ﬁ@@%‘lﬂ@ﬂ&orgﬁ%lﬁﬁe 'Hl%g Jor the first

conductive film207a and Wis used for the second con uctl ve film207b.

However, the prRseR sHoWMERFELRAL § A coRALLLd ﬁ’l'rr?ﬁd% h'v%hénm el &ngl‘%?%‘egfej()

mat er i aI s, "and an el enent selected from Ta,

or an al 't(QYOUﬁﬁ{] Qhd alse@nd 2oLRBAALL BFHY ?ia'vﬁlllg’a H\fﬂ'l ﬁlﬁkkh&g lok"qﬁﬁ toatﬁ)()trr| g rml n

conmponent the above element may be use formng the réespecti
conduct i vefihdtéB on 'Hlesgate qnsfi?aﬁhg@m%pr In this embodiment, the first conductive film

207a made from a TaN film having a film thickness of 30 nm and the second conductive film
' 207b made from a W film having a film thickness of 370 nm are laminated. The TaN film is
formed by a sputtering method using Ta as a target in an atmosphere including nitrogen.
The W film is formed by a sputtering method using W as a target. In addition, it can be
formed by a thermal CVD method using tungsten hexafluoride (WF.). In any case, when
these films are used for a gate electrode, it is necessary to lower the resistance and a resistivity
of the W film is desirably made to 20 uQ cm or lower. When a crystal grain is enlarged, the
resistivity of the W film can be lowered. However, if a large number of impurity elements
such as oxygen are present in the W film, tlhc crystallization is suppressed and thus the
resistance is increased. Therefore, in this embodiment, the W film is formed by a sputtering
method using high purity W (purity of 99.9999% or 99.99%) as a target after due

consideration such that an impurity is not entered therein from a gas phase at film formation.

18




film whi ch is represented by a polycrystalline silicon film doped%t@g@rgﬂ%
inpurity el enment such as phosphorus may be used. Further, there are a
conbination in which the first conductive filmis mde froma tantal um
(Ta) filmand the second conductive filmis nmade froma Wfilm a
conbination in which the first conductive filmis made froma titani um
nitride (TiN) filmand-the second conductive filmis made froma Wfilm a
conmbination in which the first conductive filmis nmade froma tantal um
nitride (TaN) afdaslsnvignd & the0serondan wondieti ve filmis nade froman Al film
and a conbination in which the first conductive film is nmade from a

tantal um ni triNete(BaNp tfis bmvaindent TR Beeaios ardutatdon@iclitd md symade v rom a
Cu film Next, a nask 208 nade of a resist is formed by a photolithography
met hod andsed 61 thstccomt ehilagivprias eesi. ngidvaived, HelPrddgntehRatis PU@S: pRckuM L Ngs
is performed. The first etching processing is perfornmed under a first

et chi ng cbiméted ioahesanthtcaiaBeaRINg ceintdiil fgeceatidint TAW, TinMot Ri, £ weabadi NG, as
the first etching condition, an |ICP (|nduct|vely coupled pl asma) et ching

met hod i saisied. mébisd or @edmpbdadl maBHal0dhRh enUsRE afthe 8L LN cHp @RS e %B‘gve
ratio of respective gas flowrates is set to be 25/25/10 % scen) .

havi ng 508eMéintlaylte bEdNbE fdrfingSUBREIpEdivt Qordueald fitPe BLEGtLAUS r Al
pressure of | Pa to produce plasma and thus to perform etching. Note that

a chl or i ngins WetchNs @éScseRpd %§%rﬁcﬁﬂ:r%\{alﬂe mhé%g film &i)@éﬁnthcg %puﬂﬂﬂel%ﬁ@ntl i ke.
y 6,

a fluorine systemgas represented or the I'ike, or 02 can

be suit abdu¢h Lb‘éeﬂloéﬂ'noih& #a %53@05F1ﬂrﬂle? t 1‘55&'& nzgc giaﬁamllﬂﬁﬁtﬁm & dh¥nh&he g
apparatus (Mdel E645-! { usi ng | CP. is produced by Matsushita

El ectric ¢opdudiveifdh iOhade lﬁfoﬁh a kﬁ@ﬁﬁﬁ%)%ﬁpanﬁﬁe RQWRY c&%‘ﬁbm é{ﬁf it faeand
13.56 MHz is supplied to a substrate si'de (sanple stage) to apply a -

subst ant i @ha NeERL ¥ BomSiBhifonh ashiMP e AGS: comectl\oéfﬂlhmq'@d%tfmﬁq tﬂ §1§1 this

first etching condition such that end portions of the first con ive

| ayer becgpRiet @%rﬁlﬁlhﬁﬂetﬁc sé%‘anc?tc&mu@tgverﬂh?ls%ad\évﬁc?n LRE il %%orgglthgt l%

condition is nmmn. and an etching rate TaN'1's
which the first conductive film is made from a tantalum nitride (TaN) film and the second

RF power

A

conductive film is made from an Al film, and a corhbination in whach the first conductive film
is made from a tantalum nitride {TaN) film and the second conductive film is made from a Cu
film.

Next, a mask 208 made of a resist is formed by a photolithography method and a first
etching processing for forming electrodes and wirings is performed. The first etching
processing is performed under a first etching condition and a second etching condition. In
this embodiment, as the first etching condition, an ICP (inductively coupled plasma) etching
method is used. Also, CFs4, Cly, and O; are used as etching gases and a ratio of respective
gas flow rates is set to be 25/25/10 (sccm). RF power having 500 W and [3.56 MHz is
supplied to a coil type electrode at a pressure of 1 Pa to produce plasma and thus to perform
etching. Note that a chlorine system gas represented by Cly, BCla, SiCly, CCL, and the like,

a fluorine system gas represented by CFy, SF;, NF, or the like, or O- can be suitably used as

19




selection ratio of Wto TaN is about 2.5. In the first etching corgibt Ab, 2085
taper angle of W becones about 26. After that, the etching condition is
changed to the second etching condition wi thout renoving the nmask 208 nade
of aresist. That is, CF4 and O, are used as etching gases and a ratio of
respective gas flowrates is set to be 30/30 (seenm). RF power having 500 W
and 13.56 MHz is supplied to a coil type electrode at a pressure of 1 Pa
to produce plasma and thus to performetching for_about 30 seconds. Al so,
RF poweraha¢hing 20 Wgad: 18y sGhmrArpirglus dMersleldr o4 Bubsty dtle wlhide I sanpl e
stage) to apply a substantially negative self bias voltage. In the second
et chi ng podeied ibgMasishitaElccrg lahyatrg Coakil fiuted, Dot RItmecwdiingd AhYy TaN
film are etched to the same degree. An etching rate of Win the second
et chi ng owhdi-16 Whiziissegliofo aywbsital sidh@amplesiaehi pgrriar eusfanTally 16486 43
nmmn. Note that, in order to performetching wthout |eaving the residue
on the gatfebingaltagei nghd iW rfilman sthehiongdert ihireliist cighiet evabliyn pwdr dased at a
rate of about 10 to 20 % In the above first etching processing, when a
shape of parhienseske fimtdeondhictiverlest btcons taggmishaphd. e Art ¢Hehienthiepolr Vil Bkt t he
first and second conductive | ayers becone taper shapes because of an
ef f ect oétchihg dondision o 28089 apphiiedartdoart kehiggbster af @ali dell.-FBnnmrgine éf t he
taper portions is preferably set to be 15 to 45. Thus, first shaped
conduct i sedectiay edti® &I tb TaN1i8 abmd €.5. r dmtlichfirsf ¢trishg conldiont o vepet angdref 0 2 5
AUG 2005 and the second conductive layers (first conductive |layers 213a to
215a andbgesensbouobdfucti ve |ayers 213b to 218b) are forned by the first
etching processing (Fig. 313). Although not shown, in the insulating film
- 206 ‘whi ch i s afegakte tHenaeliad cargfitfanl imchanggd ongewhcak erhdngnamditeowetiedt wi t h
the first shaped conductive |layers 213.to 218 are etched at about 10 to 20
nmM  andrebfisgtthé pask 208@kdne akdst olhads, (them] Ch afd usstl adephing gproesssi ng
is perforned without renoving the nask made of a

a ratio of respective gas flow rates is set to be 30/30 (sccm). RF power having 500 W and

13.56 MHz is supplied to a coil type electrode at a pressure of 1 Pa to produce plasma and
thus to perform etching for about 30 seconds.  Also, RF power having 20 W and 13.56 MHz
is supplied to a substrate side (sample stage) to apply a substantially negative self bias vpltage‘.
In the second etching condition such as CFsand Cl; are mixed, both the W film and TaN film
are etched to the same dégrec. An etching rate of W in the second etching condition is 38.97
nm/min. and an etching rate of TaN is 66.43 nm/min. Note that, in order to perform etching
without leaving the residue on the gate insulating film, an etching time is preferably increased
at a rate of about 10 to 20 %.

In the above first etching pro.cessing, when a shape of the mask made of a resist i
suitable, the end portions of the first and second conductive layers become taper shapes
because of an effect of the bias voltage applied to the substrate side.  An angle of the taper
portions is preferably set to be 15° to 45°.

Thus, first shaped conductive layers 213 to 218 made from the first conductive layers




resist to add an inpurity elenment inparting an n-type to the sem @ohdildf 2005
| ayers (Fig. 3C). The doping processing is preferably perfornmed by an ion

doping nmethod or an ion inplantation nethod. As a condition of the ion
dopi ng method, a dose is set to be | x 1013 to 5 x 1015 /cnR and an
accelerating voltage is set to be 60 to 100 keV. In this enbodi nent, a dose
is set to be 1.5 x 1015 /cn?2 and an accelerating voltage is set to be 80
keV. As the inpurity elenent inparting an n-type, an el enment which bel ongs
to group #5d ok speenil edidctiablesrs (firytpiosdictiys laptre 8 phap @$ 8 M) wrondreesnicavd As)

is used. Here, phosphorus (P) is used. In this case, the conductive |ayers
213 to 21&vybscHdk trekKb) tro foimeed mphei gt ebieneptocewparigngBan Altioppe nand
thus n-type inpurity regions (high concentrations) 270 to 273 are formed in
a sel f al sigrwene theTheulhnmufiing Y0elveri@nts dmnpag trisnigtian finm t yponi svhadded sbo t he
inmpurity regions 270 to 273 at a concentration range of 1 x 1020 to 1 X
10221 / cnBoveNextith ehesfesiomdpet @hingivplaessaBng 2i$ apetdod neghou theutn ranmovi ng
the mask made of a resist. Here, SFr" d,, and 0, are used as etching
gases andaad that ihinnef repeapeetivmedgas flow rates is set to be 24/12/24
(seem). RF power having 700 Wand 13.56 MHz is supplied-to a coil type

el ectrode at aTheasusedopinglprdcdsdng & pIrREHeR withas Famandg tRUSadkomBRr §for m
etching for 25 seconds. Also, RF power having 10 Wand 13.56 MHz is

suppl i ed rosisatosatasinrigiparisi démer( SapRlieg 54 a9k th CheARBlidbnaudsIsiantHi @l gy,
negative self bias voltage. An etching rate of Win the second etching
processi NGht Slogiig. BrodefsiilgNis, p@fer@ € HeFgrmicdt 8y Ofn T@NdbSing Zndih&dToM 4k iorand a
21 2 5 AUG 2005 selection ratio of Wto TaNiIs 7.1. Also, an etching rate
of Si ON asnpli@atidtstidtBdd. NQAs§d domtididd 6f the SondBpifie MBIRIANa deNaGs &1 &RlcECE @R ati o
of Wto TaN is 6.83. Thus, when SFr, is used as an etching gas, since a

sel ecti ons 5at0O/ch® ahdn hASktkAhk ReItdde iR @Pbd 60 ki WD kel | M [HRdUsEddRR£ AN be
suppressed. By the second etching processing, a taper angle of the second

conduct i V@odeay 86tSto (D) 1.5 RERPNRS:*aRAUh ablelerdBEONMEORUECE] ¥E sh AYST SA22b toO
227b are fornmed by the second

impurity element imparting an n-type, an element which belongs to group 15 of Periodic table,
typically, phosphorus (P) or arsenic (As) is used. Here, phosphorus (P) is used. In this

| case, the conductive layers 213 to 216 become masks to the impurity element imparting an n-
type and thus n-type impurity regions (high concentrations) 270 to 273 are formed in a self
alignment. The impurity element imparting an n-type is added to the impurity regions 270 to
273 at a concentration range of 1 x 10° to 1 x 10°! fem”.

Next, a second etching processing is performed without removing the mask made of a
resist. Here, SFs, Cla, and O- are used as etching gases and a ratio of respective gas flow
rates is set to be 24/12/24 (sccm). RF power having 700 W and 13.56 MHz is supplied to a
-coil type electrode at a pressure of 1.3 Pa to produce plasma and thus to perform etching for
25 seconds. Also, RF power having 10 W and 13.56 MHz is supplied to a substrate side
(sample stage) to apply a substantially negative self bias voltage. An etching rate of W in

the second etching processing is 227.3 nm/min., an etching rate of TuN is 32.1 nm/min.. and a




etching processing. On the other hand, the first conductive Iaye&SaAléG 2005
hardly etched and thus first conductive |ayers 222a to 227a are forned.

Al so, the mask 208 made of a resist is deforned to a mask 209 nmade of a
resi st by the second etching processing (Fig. 4A). Al though not shown,
actually, the width of the first conductive |ayer after the second etching
processing is narrowed by about 0.15 m that is, by about 0.3 umin an
entire line width, as conpared with that before the second etching
processi nglectHer @fio bh& wi Titnisof. 1.t helss eaendingoondiuGidN as [hayedlding &6 rannel

| ength direction corresponds to the second wdth indicated in the above
enbodi ment 3317nb/men.advesckedon chiiet arhivig pmogessi. nghuChdhen GF, isandd @ agan be
used as etching gases. 1In this case, preferably, a ratio of respective gas
f1 ow rat eschiig g8t sitee Deel@2bib’ hilDio(1Ee eimhlaang filfr 209 @eEh. @A REubBR WM and
13.56 MHz is supplied to a coil type electrode at a pressure of | Pa to
produce pupgsagcand thus to performetching. Al so, RF power having 20 Wand
13.56 MHz is supplied to a substrate side (sanple stage) to apply a

subst anti al | y Biegatéased s€hingpr@@ssintgO b ta@e angdl oihe Rbddd atdRc®fe MYdis case
where CF4, Ch, and O are used is 124. ?% nmmn. anRd an etChIE% rg?2 of

TaN i's 20c6HmeThboun 708 SRhaet koaubdki 1ay@f 298 @ badb be BrB& by Therabase, the
Wfilmis selectively etched. In this case, in the insulating film 206,

regi ons et praéLsif@t GIOMELeRr uuntdhtht:mlestfcbﬁ@tm&aﬁeddr@ﬂmwéh\é@dﬁ@bﬁ%as 222
to 227 are etched at about 50 nm and thus thinner regions are fornmed. 22

Next, af tigkt ddn@udi®e HayeRdeomfio@2neSieStorhsd.r SARY, Gk nfsiS 86O RAIAOPL Nekist is
processing is performed to obtain a state as shown i n Fig. 4B. The second

conduct i VReJrA¥E:§ a2%%44<) 2b9 r%%éfbf @rr&m’tlstﬁfdth@ssemkécﬁ]ﬁ)w %Fbclaﬁnw iHiy gAgnent
and doping is perforned such that the inpurity elenent 1s ad e to the

sem cond U@Hfa'fxgﬂ ﬁtytes[ﬁwﬁl N@gfh ;r e LARELT BOEE: Q&ﬁluhpvet lg\eﬁr d{t&sfl:lﬁ &8 &Elln}{g

| ayers 222a to 225a. In this embodi nment, phosphorus’ (P) is used as the

i mpurity ﬁé&@(ﬁ,ﬁ@%@é% }19@'15‘%{ FhaP & Bf%ﬂﬂ%%‘éqﬂﬁ‘{ & dopi ?&9‘81%9@\‘}‘ ' 22

having a dose of 1.5 X an acctelerating voltage o

bon curr g pdeashily thdf blor HEVsCThd eBniid PEAAIEN L WhL QRdeh of the second

conductive layer in a channel length direction corresponds to the second width indicated in
the above embodiment.

In the above second etching processing, CFa, Cl, and O» can be used as etching gases.
In this case, preferably, a ratio of respective gas flow rates is set to be 25/25/10 (scem) and RF
power having 500 W and 13.56 MHz is supplied to a coil type electrode at a pressure of 1 Pa
to produce plasma and thus to perform etching. Also, RF power having 20 W and 13.36
MHz is supplied to a substrate side (sample stage) to apply a substantially negative self bias
voltage. An etching rate of W in the case where CFs, Clo, and O- are used is 124.62 nm/min.
and an etching rate of TaN is 20.67 nm/min. A selection ratio of W to TaN is 6.03.
Therefore, the W film is selectively etched. In this case, in the insulating film 206, regions
which are not covered with the first shaped conductive layers 222 (0 227 are etched at about

50 nm, and thus thinner regions are formed.
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gas of phosphine (PH3), and a gas flow rate of 30 seem Thus, inpuifilb 2005
regions (low concentrations) 228 to 231 overl apped with the first

conductive layers are forned in a self alignnent. A concentration of
phosphorus (P) added to the inpurity regions 228 to 23 1 is | x 1017 to 1

x 1019 /cnB and has a concentration gradient in accordance with a film

t hi ckness of the taper portions in the first conductive |ayers. Note that
the impurity concentration (P concentration) in the sem conductor |ayers

over |l apped W t RethgidraBemBRIhiRNSt fedidies fikSka, EQ[L@H@td(Mﬁﬂl[Q‘M&r\\lhts s
gradual | y decreased fromthe end portions of the taper portions in the

first copaigided e dIRYRE S{dgi Jﬂhﬁo&ﬁlﬁ{ ﬂe 4]§rhalthe sSaon@ cGRIEEALRL O 16 203p
distribution is formed by the second” doping processing. Al'so, the inpurity

el ement i g.addeds hRsthe Jnmﬂ{u'nw e RGhOND ((omn%hq EQ&%@:Ht sLat Rn. 1%17me¥\0 273
to forminpurity regions (high ‘concentrations) 5 to 235. Note that, in

this enbodipRAtis a@det Hlk %M;s@ua&pﬁ%p%&ek en tﬁly& gmowmamg Ay @&%ducﬁﬂgt h

direction) Is preferably 0 tm or re and its fimtationis 1.5 umto 2

um Thus, *@E&Q@?&gﬁ 2255 'Iﬁ tl‘qg%g mgntoﬁhoapl'rolrll‘s% Lt.'cl;%ﬁ dﬁ%lﬁ‘: :ménﬁt\f Iléﬂetn?‘tull(pn of

awdth o he Tnpurity region ow 'concentra a“concentration

gradi ent ﬂsrﬁa ‘&gﬁl(?%%] g%elrfégrﬁ%chenx?d t%f%)ﬁ?;@é%g%ﬁ@ﬁ?@?ﬁl {)‘ytoc% s 0N Ehough the

impurity eglon reglons (Iow

concentr a%éc%’[é} t%é%ﬂl?%%ﬁ@b Ee‘y dan 1 %urrr]een{t He 51%8{ &5 élA?C get lg@/,o hiydro en&lﬂ utio I ¢

boundari es an aving a concen n gradient are forte

Similarl y as ¢ ngﬁosgﬂl R?H%)S%C E, ¥a32§0w rge'AéltJ%OzQCQS b%ndah[nl grsliyfi%twe 50 xhe

channel npurity reglons (|OM/COH entrarion

T.hen’ a t h(!)r{cgnt?aglg 3%8 R, %g?%xsfér?a%ﬁaé W?Eﬁ A%Oﬁ%g g? gctlveslﬁyeé 4%113 ormegfdcf%pt ! pr a

pi xel portion Véred ma a netaldgﬁaie a
gl ass pl at

oo hmyngpﬁﬁrpﬁgo@wﬁ@zgg eSS BT Sl o301 o
Cel cot i very otehed R ?r%fa‘%‘“Pé&i‘%ﬂ%fl“ls?\?g%?%dé%gg‘&cgéa P P ED g one.
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concentration) in the semiconductor layers overlapped with the taper portions of the first
conductive layer is gradually décreased from the end portions of the taper portions in the first
conductive layer to the inside. That is, a concentration distribution is formed by the second
doping processing. Also, the impurity clement is added to the impurity regions (high
concentrations) 270 to 273 to form impurity regions (high concentrations) 232 to 235.
Note that, in this embodiment, a width of the taper portion (width in a channel length
direction) is preferably (.5 um or more and its limitation is 1.5 um to 2 um. Thus, although
it is dependent on a film thickness, the limitation of a width of the impurity region (low
concentration) having a concentration gradient in a channel length direction becomes 1.5 um
to 2 um. Although the impurity regions (high concentration) and the impurity regions (low

concentration) are separately shown here, there are actuaily no specific boundaries and

regions having a concentration gradient are formed. Similarly, there are no specilic




et chi ng apparatus using Cl3 having a high selection ratio to Wa?Snﬁg}[} 2005
etching gas. In this enbodinent, a gas flow rate of Cl3 is set be 80
(seem) and RF power having 350 Wand -13.56 MHz is supplied to a coil type
el ectrode at a pressure of 1.2 Pa to produce plasma and thus to perform
etching for 30 seconds. Also, RF power having 50 Wand 13.56 Mz is
supplied to a substrate side (sanple stage) to apply a substantially
negative self bias voltage. By the third etching processing, conductive
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supplied to a substrate side (sample stage) to apply a substantially negative self bias voltage.
By the third etching processing, conductive layers 236 (first conductive lavers 236a and
second conductive layers 236b), a conductive layer 237 (figst conductive laver 237a and
second conductive layer 237b), a conductive layer 238 (first conductive laver 238a and
second conductive layer 238b), and a conductive layer 239 (first conductive laver 239a and
second conductive layer 239b) are formed. Note that the conductive laver 238 becomes a
source signal line and the conductive layer 239 becomes a power supply line (Fig. 4C).
In this embodiment, the exampie in which the third etching processing is performed is
indicated. However, if the third etching processing is not required. it is unnecessary 1o
perform it.
Next, as shown in Fig. 5A, after the mask made of a resist is removed. a mask 245

made of a resist is newly formed and a third doping processing is performed. By the third

doping processing, impurity regions 247 to 250 to which an impurity element imparting a




the third doping processing, the seniconductor |ayers conposing ng EhAtigeli5
TFTs are covered w th the mask 245 made of a resist. Al though phosphorus
is added to the inpurity regions 247 to 250 at different concentrations by
the first doping processing and the second doping processing, a doping
processing is perfornmed such that a concentration of the inpurity elenent
inparting the p-type in any region becones 2 x 1020 to 2 x 10" atoMsS/CMB .
Thus, since those inpurity regions function as the source regions and the

drai n regionosctiofy the (p-tyghappite THlrs, abbe: HoRhemilvfy & %H?ﬁ’@\pd\lﬁxﬁlduﬁ step of
activating the inpurity elenment added to the respecti've sem conductor
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processing, a doping processing is performed such that a concentration of the impurity
element imparting the p-type in any region becomes 2 x 10 to 2 x 107! atoms/ecm®.  Thus.
since those impurity regions fuﬁction as the source regions and the drain regions of the p-
channel TFTs, no problem is caused.

Next, a step of activating the impurity element added to the respective semiconductor
layers is performed. This activation step is performed by a thermal anneal method using a
furnace anneal furnace. The thermal anneal method is preferably performed in a nitrogen
atmosphere at an oxygen concentration of 1 ppm or lower, preferably (.1 ppm or lower and
400 to 700°C, typically 500 to 550°C. In this embodiment. the activation processing is
performed by thermal treatment at 550°C for 4 hours. Note that a Jaser anneal method or a
rapid thermal anneal method (RTA method) can be applied in addition to the thermal anneal
method.

Although not shown. the impurity element is diffused by the activation processing.

. Thus, the boundaries between the n-type impurity regions (low concentrations) and the n-type




and crystallinity is preferable. Therefore, a high field effect @51 RUGY2005
obtained and a preferable characteristic can be achieved. Further, thernal
treatnment is perforned in a hydrogen atnosphere to hydrogenate the

sem conductor |ayers. As another means for hydrogenation, plasna

hydr ogenati on (hydrogen excited by plasma is used) nmay be performed. In
this enbodi nent, when a | aser anneal nethod is used. a | aser used upon
crystallization can be used. In the case of activation, the same noving

speed as thenthatioRfnien GENSLAlhivzat i.0m, 3nd.gn energy density of about 0.01
to 100 M/l\l n{i‘(g‘}f]%f e(rléiblty 0.010t0)d10c1 W\?(F:L%Iﬁlare requi red. Next, the
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signal | isgx%ic?)gdx}cpo? Paiyér%.l As another means for hydrogenation, plasma hydrogenation
(hydrogen excited by plasma is used) may be performed.

In this embodiment, when a laser anmeal method is used, a laser used upon
crystallization can be used. In the case of activation, the same moving speed as the that of
crystallization and an energy density of about 0.01 to 100 MW/cm™ (preferably 0.01 to L0
MW/cm®) are required.

Next, the surface of the conductive layer 238 as the source signal line of the pixel
portion, the surface of the conductive layer 239 as the power supply line of the pixel portion,
and the electrode surface of a terminal portion (not shown) are plated. Fig. 7A is a top
surface view of a terminal portion immediately after plating is performed and Fig. 7B is a
cross sectional view thereof. In Fig. 7B, reference numeral 400 denotes a terminal portion
and 401 denotes a terminal. Also, in Fig. 7B, one TFT 303 of the driver circuit portion is
typically shown and only a source signal line 238 in the pixel portion is shown. In this

embodiment, the plating is performed using a copper plating solution (Microfab Cu2200)

produced by EEJA). Upon this plating, as described as one example in the above
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portion is formed. An inorganic insulating filmcontaining as a naZéfAUG 2005
conponent silicon is preferably used as thefirst interlayer insulating
film255. Further, a second interlayer insulating film 256 made of an
organic insulator material is forned on the first interlayer insulating
film255. In this ‘enbodi nent, an acrylic resin filmhaving a film

t hi ckness of 1.6 umis-forned. Further, a pixel electrode 257 nade from a
transparent conductive filmis fornmed on the second interlayer insulating
film256 b tterning, usin hot o mask.. For exanpl TO (all oy of
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insulating film 256 is selectively etched using a photo , nmask to form
cont act h%F%se‘%HP B P un RS EdpEKt ﬁ%\“%é’uﬁ’i‘ﬁﬂ[&r’gtsﬁp“l“&‘ijfo&-"?%E?v J3Y Poa7,
and 249) ontact hol e which reaches the source signal line 238 of the

a
pi xel porﬁvﬂﬁfu%ﬁﬁf {PIEHRYEEY hol e which reaches the power supply line 239.
Further, electrodes 257 to 263 for electrically connectinghﬁhﬁgggyurity

regi ons (232. N9%4 fshipterlayy ipoeping;iim PR&OERBE Vitaef g B t he
power supply line 239 are forned. Also,1 a gate signal line 264 are forned.
The pi xel PUHeL 5 GHRS D 5 7Y morgprig dpsulatipg (il SARBNEAS G PADAATPAET P70 Egi on
249a of a current control TFT 307 in the pixel portion through an
el ect r odeP'sERbhyseh s e fipt fsilaxerinsplating SHm 258 AUG 2005 the pi xel el ectrode
247 and overl apped therewith. The inpurity region 234 Ls.ejectricaILy
connect ed wi t HWHHEn 85eoRd iRipayar inspladnsptian 23 madrgf aqpraaniscinsiyer Parialan
inmpurity region 249b is electrically connected with the power supply line
239 t hr ou§HOERF AT e rfBeteintrgayer |ipsuiaiing feRbed mBhthis dRbEmY & AEYNIER t he
el ectrode 262 is fornmed after the pixel
film having a film thickness of 1.6 um is formed.
Further, a pixel electrode 257 made from a transparent conductive film is formed on
the second interlayer insulating film 256 by patterning using a photo mask. For example,
ITO (alloy of indium oxide and tin oxide), an alloy of indium oxide and zinc oxide (In20z-
Zn0), or zinc oxide (ZnO) is preferably used for the transparent conductive film as the pixel
electrode 257.
Further, the second interlayer insulating film 256 is selectively etched using a photo
mask to form contact holes which reach the respective impurity regions (232, 234, 247, and
249), a contact hole which reaches the source signal line 238 of the pixel portion, and a
contact hole which reaches the power supply line 239.
Further, electrodes 257 to 263 for electrically connecting the impurity regions (232,
234, 247, and 249) with the source signal line 238 and the power supply line 239 are formed.
Also, a gate signal line 264 are formed.

The pixel electrode 257 is electrically connected with an impurity region 249a of a

current control TFT 307 in the pixel portion through an electrode 262 which is in contact with




el ectrode 247 is forned is indicated. However, after a contact hol 2556!%6 2005
el ectrode are forned, a pixel electrode nmade froma transparent conductive
filmmay be forned to overlap the electrode. Thus, a driver circuit 301
including a CMOS circuit 302 conmposed of an n-channel TFT 303 and a

p- channel TFT 304 and a pixel portion 305 having a switching TFT 306 nade
froman n-channel TFT and a current control TFT 307 nmade from a p-channel

TFT can be forned on the sane substrate (Fig. 5C). In this enbodinent,

such a su ald ed an trix substrate as a matter of
conveni en@gw‘%}e %é“%dg““H iy Om‘lple"‘ti lh“g h insulating filmincluding silicon
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pol yi m de %g acryl ic, or BCB (benzocycl gbutene) can be used in
some case® aPuxg ﬂfﬁr%(@ Ridserm Hﬁ“sﬁi"ﬁﬁrﬁoﬁ'd P Bl Enay §G &prmed o peerfagr ned
by an ev [Boratl on nethod and then a cathode (MyAg el ectrode) 266 is forned
a

by an evaPbF&tT¥s nethod. At this time, it is desirable that thermal
treatnment is p@forrred for the pixel electrode 257 to conpletely renove
noi st ure bef or &b ey &HFE! Eghipsliirel (MO 2 (R PekE RS g8 eBrat e
f or med. e that, in this enbodi rrent t he Ag electrode is used as the

cat hode O?F]é?)[p?i ﬁﬁlta féﬁl‘iapf"i’lr:lla:T 304 and a pma portion 305 having a switching TFT 306 made

from an n-channel TFT and a current control TFT 307 made from a p-channel TFT can be
formed on the same substrate (Fig. 5C). In this embodiment, -such a substrate is called an
active matrix substrate as a matter of convenience.

Next, as shown in Fig. 6, an insulating film including silicon (silicon oxide film in this
embodiment) is formed to have a thickness of 500 [nm] and then an opening is formed in a
position corresponding to the pixel electrode 257. Thus, a third interlayer insulating film
280 which functions as a bank is formed. When a wet etching method is used at the
formation of the opening, side walls having a taper shape can be easily formed. If the side
walls having a sufficiently gentle shape are not formed in the opening. deterioration of an
organic compound laver due to a step becomes a remarkablc problem. Thus, the attention 1s
required.

Note that, in this embodiment, the film made of silicon oxide is usc.d as the third
interlayer insulating film 280. However, an organic resin film made of polvimide.

polyamide, acrylic, or BCB (benzocyclobutene) can be used in some cases.




el ement. However, it may be made of anot her knomn_naterial._For Lzé'ﬂﬂﬁaQME
compound | ayer 265, a known material in which |umnescence is produced by
applying an electric field thereto can be used. In this enbodi nent, an
organic conpound | ayer has a two-layers structure nade froma hole
transporting layer and an emtting layer. However, there is the case where
any one of a hole injection laver, an electron injection layer, and an

el ectron transporting layer is further prOV|ded in the organlc conpound

| Thus, vag i read d, an
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of a CIFCUIE ng a r%Jatlonshl of steps, the source signal line is nmade
from Ta afy ayer. owever, ther¢ is the case where any one of a hole ¢ inmjection laver, an

electron injection layer, and an electron transporting layer is further provided in the organic
compound fayer. Thus, various combination examples are already reported and any
structure may be used.

In this embodiment, polyphenylenevinylene is formed as the hole transporting laver by
an cvaporation method.  Also, polyvinylcarbazole to which PBD of 1.3.4-oxadiazole
derivative is molecular-dispersed at 30 to 40 % is formed as the tight emitting layer by an
evaporation method and coumarin 6 as a luminescent center of a green color is added thereto
at about 1 %.

Further, a passivation film 267 is preferably provided. In this embodiment, a silicon
nitride film having a thickness of 300 nm is provided as the passivation film 267, The
passivation film may be successively formed without being exposed to the air after the
formation the cathode 266. The organic compound layer 263 can be further protected from
moisture and oxygen by the passivation film 267.

Note that a film thickness of the organic compound layer 265 is preferably set to be 10



as materials for formng the gate el ectrode and the gate signal |3$3AHE 2005
made fromA as a wring material for formng a source el ectrode and a
drain el ectrode. However, different materials nay be used. A top surface
view of a pixel portion of an active matrix substrate manufactured in this
enbodi ment is shown in Fig. S. Note that the sane reference synbols are
used for portions corresponding to Figs. 5A to 5C and 6. A dashed |ine
A-A shown in Fig. 6 corresponds to a cross sectional view obtained by
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electrod ' EB 2005 257 is overl apped with the source S|gnal l'ine
238. Accd?ﬂ?% SPAYREE5S shown in this enmbodi ment, the nunber of photo masks

required for panufacturing the active trix substrate can be_set to be 5.
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portions corresponding to Figs. 3A to 5C and 6. A dashed line A-A’ shown in Fig. 6
corresponds to a cross sectional view obtained by cutting along a dashed line A-A’ shown in
Fig. 8. Also, a dashed line B-B’ shown in Fig. 6 corresponds to a cross sectional view

~ obtained by cutting along a dashed line B-B’ shown in Fig. 8.

A pixel 331 has the source signal line 238 and the gate signal line 264. The drain
region of the current control TFT 3(7 is connected with the pixel electrode 257 through the
clectrode 262. In an opening 330, the pixel electrode 257 and the organic compound layer
are overlapped and a light emitting device 308 emits light. A portion of a gate wiring 333
includes the gate electrode 237 of the current control TFT 3()7. Reference numeral 33+
denotes a capacitor wiring made from a semiconductor layer. A portion 332 in which the
capacitor wiring 334 and the gate wiring 333 are overlapped through a gate insulating film
interposed therebetween is a capacitor.

Note that, in order to light-shield a gap between pixel electrodes without using a

shielding film, an arrangement may be made such that an end portion of the pixel ¢lectrode




transl ucent sealing nenber, which has high hernmeticity and | ess 3@55&58 i2005
order to prevent air exposure. In this case, when the inside of the
sealing nenber is nmade to be an inert atnosphere or a hygroscopic naterial
(for exanple, bariumoxide) is l-ocated in the inside. reliability of the
light emtting elenment is inproved. Further, the active matrix substrate
and the covering nenber are sealed with a sealing nenber or the like to
i nprove the herneticity. A connector for connecting termnals led from
el ements or .circul tg, .yl\]k}hgh ar e_.fp]r rredj,%gn t he substrate with external

i hal P 1EX BT &P HERd i PBui t: FPC) is attached to conplete a

signal termna
product. Next active tri.x substrate is divided into a desired shape.
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active matrix substrate and the covering nenber are sealed with the
seal i ng MBHYECUTBY BeiclvgPYridisHY 85 &7 aPs $h© 8%  dunmy pattern provided for
plating is separated. Fig. 9A is a top surface view of a term nal portion
after dividi ng“ARdYFillr tepstustuge shagesin Bigcd ioramplgrew soreeibly mykedti ng
along a dotted line DD . In Figs. 9B and 9c, reference nuneral 400
denot es dS%EHNHEI @ protact 4 dlenimda fleneitrewolet prmblalresic Shneet e likel hr o
external termnals. Also, Figs. 9A to 9C show typically one TFT of the
driver ci'fRgiPeenpisplinomenher waish has high Bemetiaitisangress degandn 288 iqpreveat pir x el
portion. The ternminals 401 are electrically connected with the source
si gnal | i{EOSPEB Ahdhis Kasepovisn Buppside pf He aing membpreist erdr trabe 2poineit on
400, a portion of the plated ternmnals 401 is exposed and a transparent
conduct i VERPSPREFF 31 a5 eRIepo oBtaigl (frmeramplc, badimh $xids) ireldctittbinedp.infibt e t hat
t he transparent conductive film 404 may he forned sinultaneously with the
f or mat i orclgilithal (5 light caligag elemenias impevesi xel portion. Further, an FPCis
adhered to an _exposed portion of the term nals using a known technique.
Fig. 9Cis a @P@g@s Seeetivemedtriy bubpiralé ped thadbrering gneotbenare FREA40E a sddbing, t he
exanple in which all the driver circuits are forned on the substrate is

memmber or the like to improve the hermeticity. A connector for connecting terminals led

from elements or circvits, which are formed on the substrate with external signal terminals
(flexible printed circuit: FPC) is attached to complete a product.

Next, the active matrix substrate is divided into a desired shape. Note that’ this
dividing operation may be performed before or after the. active matrix substrate and the
covering member are sealed with the sealing member. By this dividing operation, the
dummy pattern provided for plating is separated.

Fig. 9A is a top surface view of a terminal portion after dividing and Fig. 9B is a cross
sectional view obtained by cutting along a dotted line D-D°. In Figs. YB and Y¢, reference
numeral 400 denotes a terminal portion and 401 denotes terminals connected with external
terminals.  Also, Figs. 9A to 9C show typically one TFT of the driver circuit portion and
only the source signal line 238 in the pixel portion. The terminals 401 are electrically
connected with the source signal line 238 and the power supply line 239. In the terminal

portion 400, a portion of the plated terminals 401 is exposed and a transparent conductive film
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i ndi cated. However, several 1Cs may be used for a portion of the 215 UG 2005
circuit. Alight emtting device which is thus manufactured can be used as
a display portion of various kinds of electronic devices. (Enbodi nent 2)

I n Enbodi nent 1, the exanple in which the CMOS circuit is forned in the
driver circuit is indicated. However, an NMOS circuit may be formed using
only n-channel TFTs. WNote that, when the NMOS circuit is fornmed by a

conbi nati on of the n-channel TFTs, there are the case wher e it is forned

usi ng 0”:\%@%{%&%?@”2 f%-gle? Lhaéeo%g()wqte Hat tbgtmnsgcnfhl cn h(grLFVLnP )4 Ir‘neaf\ e ed to

as an circui ere i | igt'i 6n of
an enhancgnen and, a depl t|o TET, as. sh herei nafter
referred It%{)m% Sig ‘Bébﬁ{}b@ c(?hr @u?(fr}“‘l 9 Qlghe Wﬁis?v%%(\jfi( iy p”&tpﬁgl i xel portion
may be fornmed .the n hanne TETs. . Note t e pixel el ectrode
is preferanyEggﬁgi%%ggciﬁ‘Pﬁ?gdﬁ%égéngﬁﬁpofwn o e 8f@§EPs$B%16ﬁ§PW0|eM/Of
a light enlttlng v' e of this e state after a

pi xel el e&YPEHE 5 ”fd?%%&“QHHQEEPBf rﬁﬂFHF$8ﬂPHQ§Lf§yer insulating film
is forned is in Fi 10.. Re erence nuneral 501 d not driver
circuit inclai eﬁegmgﬁéa“éﬂg %d*sh e Abt! %%avefp?ls?&“ S '8 Fﬁaﬁgabﬁpffs The
pi xel pOftIOﬂﬁiO i ncl udes MﬁtChl TFT 506 gﬁﬁg current control TFT
507, bot HAGF “5?@'§Heﬁ' dﬁﬁ§F Oréﬁmﬁgnﬂ BYS BEtikr ence nuneral
526 denotes a E yrce signal. line after $ ﬁﬁ and 527 denptes a .

supply |ine aftBghtgmifip QCV‘GFh”éhI%*bﬁr”&‘&‘% gHsturg ‘ﬁ%bS%d“édéill‘@@ﬁ’rﬁoéﬁnl%f
connected with a i mpurity region 551 of the swtching TFT 506 through an
el ectrode aﬂBTSM#%%ﬁSBﬁEW“% My line 527 is electrically connected with an
impurity region 545 of the current control TFT 507 through a wiring 562.
The driver circuit 501 includes an nMOS circuit 502 having n-channel TFTs

503 and .
(Embodiment 2)

In Embodiment 1, the example in which the CMOS circuit is formed in the driver
circuit is indicated. However, an NMOS circuit may be formed using only n-channel TFTs.
Note that, when the NMOS circuit is formed by a combination of the n-channel TFTs, there
are the case where it is formed using omly cnhaﬁcement TFTs as shown in Fig. 11A
(hereinafter referred to as an EEMOS circuit) and the case where it is formed by a
combination of an enhancement TFT and a depletion TFT as shown in Fig. 11B (hereinafter
referred to as an EDMOS circuit).  Also, TFTs provided in the pixel portion may be formed
using only the n-channel TFTs. .Note that the pixel electrode is preferably a cathode in this
case. Fig. 10 is a cross sectional view of a light emitting device of this embodiment. Note
that a state after a pixel electrode 547 is formed and before a third interlayer insulating film is
formed is shown in Fig. 10.

Reference numeral 501 denotes a driver circuit including TFTs and 305 denotes a
pixel portion including TFTs. The pixel portion 505 includes a switching TFT 506 and a

curreat control TFT 307, both of which are an n-channel TFT.
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504. The n-channel TFTs 503 and 504 can be separately formed as a25 AUS 2005
enhancenent type and a depletion type by adding an el enment (preferably,
phosphorus) which belongs to group 15 of the periodic table or an el ement
(preferably, boron) which belongs to group 13 of the periodic table to

sem conductor which is a channel form ng region. Wen the enhancenent type
and the depletion type are separately forned, an elenment (preferably,
phosphorus) which belongs to group 15 of the periodic table or an el enent
(preferably, n)..which ngs . to group 13 of the periodic_ table is
preferably adg{ggj? %“ tnﬁg“]‘léle%?n}’ @‘OI%) Gct B‘g’”\;/\ehli%%?il” e p&ﬁé{ﬁn‘@ﬂ f’—&ﬁﬁi]%gﬁ Pegi on,

if necessary. In Fig. 11A .respective reference nunerals 31 and 32 denote
an enhané@ﬁ%ﬁ?mP[dggﬁgkﬁﬁg%ﬁélH%ﬁf”fﬁ%?e?ﬁgﬁ?éﬁaFéﬂgFFé@yf%maguéﬁﬂﬁﬁ?ype

NTFT). In Fig. 11 B, _reference.n al 33 denotes an E-type NTFI' and 34
donot es. AmBURY aths | SeFh S RcHR T rets Reelinare be fracTer £ Bapots sundla
D-type NTET).,.Note that, in Figs. 11A and 11B, _reference synbol VDH denotes
x pover SBEPEL Nl saritei Ny ceEt 78 Ot b Rl <oh A BbaF P0G
voltage is applied a@g reference synbol VDL denotes a power source |line
(negativé“ﬁégﬁﬁwgﬁﬁP “line) to which a negative voltage is applied. The
negati ve power  squrce.line may be used as . a power source line with a ground
Sod 5 &

potential (gr IESVREFUIL 3R Esludpsay nMYS oisuingiez bryots mphaskelntiils Y04 a#fi ch a
shift register i.s. manufactured using the EEMOS circuit shown in Fig. | IA
or the E circuit shown in Fig. 118 is shown in Figs. 12A and 12B. In

Figs. 12A and_128, reference nunerals 40 and 41 each denote a flip-flop
circuit. Al solhepghashd&Thafred s04senfreseagaslicleraehet & ahemcemppeyRTFT. A
clock signal (CL) is inputted to the gate of the E-type NTFT 42. A clock
si gnal ( @nd parpleten, ivag by Rdépe ap clsaiear (prgfermbly, pheppiorusd Whirht hebongateer t he
E-type NTET 43. Reference nuneral 44 denotes an inverter

15 of the periodic table or an element (preferably, boron) which belongs to group 13 of the

periodic table to semiconductor which is a channel forming region.

When the enhancement type and the depletion type are separatelv formed, an element
(preferably, phosphorus) which belongs to group 15 of the periodic table or an element
{preferably, boron) which belongs to group 13 of the periodic table is preferably added to the
semiconductor which is the channel forming region, if necessary.

In Fig. 11A, respective reference numerals 31 and 32 denote an enhancement type n-
channel TFT (hereinafter referred to as an E-type NTFT). In Fig. 1B, reference numeral 33
denotes an E-type NTFT and 34 denotes a depletion type n-channel TFT (hereinafter referred
to as a D-type NTFT).

Note that, in Figs. 11A and 11B, reference symbol VDH denotes a power source line
(positive power source line) to which a positive voltage is applied and reference symbol VDL
denotes a power source line (negative power source line) to which a negative voltage is
applied. The negative power source line may be used as a power source line with a ground

potential (ground power source line).
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circuit. As shown in Fig. 12B, the EEMOS circuit shown in Fig. 11,&54%@&95
EDMOS circuit shown in Fig. 11Bis used as the inverter circuit: Thus, the
driver circuit of a display device can be conposed of only n-channel TFTs.
When the driver circuit in a display device having a small display area is
manuf actured using the NMOS circuit conposed of the n-channel TFTs,
consunption power s increased as conpared with that of a CMOS circuit.
However, the present - invention is particularly effective in the case of a

| ar ge di spl ay anemmplfiswhiah REQRIEM W it hah8SREEYH WkQ: LiRe:EGORIHUIRE LRA, pover
is not caused in the case of a stationary nonitor of a television, which

has a | amgeigdi spbadheatemosAigir shhel & S, DO B QBLAM, iFLt li]eA Qﬁcﬁﬁhr&meﬁﬁ the
driver circuit in a gate side is manufactured using oﬁ1y

circuits. FlgOWBME hind Y be, i VeE I‘QJHCF’J‘H t0 144 a-‘rls(%‘:'ili CEnotS A llﬁ) lf.ab}\Mo.
manuf acturéd using an external IC or the like in part rat Br an using

| t hel t he. t hat
only VR GlieMid & RacaYSE, %lys.gel Re g e WFipte aaf O%Jgﬁﬂt %%& ngm?tde a

t hi s enbodi mrent can be enbodi ed reely conbi ned ment
1. ( ErrbOdﬂonﬁQt%d@ ofl fRe tEh{ hire g ’cl(?k %W @@tbgﬁrhq\n‘ng 1“&9&? %ﬁﬁnwf‘%r € a
source signal Tine inclu ed ina pi xe a’power supp

i ncl uded anutEetaetopfhé ?atep Ih'eof'? gg@ﬁ%@fe |t4§ E{qr{%@]llen I’ gm%eral2§4 % OOSmQ'? neCt ed

with the sane plati ctro Ing i's per

d bed. | £.gh f
dercr el Oac Gy AR SRRy P 1 D4 E@&«&e&'r&% .
_Fl)_ﬁrt I on a\ﬂ;g“ﬁ-,'}ﬁ %Fg Q?IW?J usgg%pihg J{Jeﬁgr cxr%()% a’f’h S thy H}IQEar C1r¥u1§ gfo 1<;p1 y Ee

€ source sl gna I Xe ion are para h one

anot her a&ﬁtg%ggggwggk3w§h%ﬁﬁmcﬁpﬁppomer supply Ilnes 605 in the plxel

portion are in one another and have a belt shape. Six
er el > 07 gy UL AR X0 UGB IR (OB FARISS Pl
manufactured using the NMOS circuit composed of the n-channel TFTs, consumption power
ié increased as compared with that of a CMOS circuit. However, the present invention is
particularly effective in the case of a large display area. Thus, a problem with respect to the
consumption power is not caused in the case of a stationary monitor or a television, which has
a large display area. Also, there is no problem in the case where the driver circuit in a gate
side is manufactured using only the NMOS circuits. However, the driver circuit in a source
side is desirably manufactured using an external IC or the like in part rather than using only
the NMOS circuits because high speed drive can be realized.

Note that this embodiment can be embodied by being treely combined with

Embodiment 1.

(Embodiment 3)
In this embodiment, a dummy pattern in the case where a source signal line included

in a pixel portion, a power supply line included in the pixel portion, and a terminal are
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pl ati ng and the power supply lines 605 before plating are provi deg L A0S
pi xel portion 601. The plurality of (six) termnals 607 before plating are
formed in a termnal portion 606. The source signal |ines 604, the power
supply lines 605, and the termnals 607 are all connected with a plating
el ectrode 609. In this enbodinment, a source side driver circuit 602 and a
gate side driver circuit 601 are fornmed on the sane substrate as in the
case of the pixel portion 601. However. the source side driver circuit 602
and the gate side driver circuit 603 are not necessarily formed on the
same subs§¥ETEdi e SPPsRpti oY e eHC Boiclccigplatizmiaperirmettivg] ba desciid. sour ce
side driver circuit 602 and the gate side driver circuit 603 are in a
state before didPdtt fqyﬁw&ﬂ?en\ge%ﬁ? hoghticgitipg fevarerri dhs RePetiepte Narehdl 610
denotes substrate dividing |lines. Wen a substrate is divided along the
subst r at et"EEVICHICAG 181 &8ss 20 &F ther Pikplepptian g threheoseurwelysiigrat!l imes

604, the power supply tines 605, and the term nals 607 are separated from
t he pl ati#igicdiedrade F6pd.3. Alhesour¢resigiehtinesgiOdan thapiae! pyéen irasupatildg film
is formed and wirings (lead wirings) for connecting the inpurity regions
of .the sewiticormduether andalipr g belt shape. pBiwepovenpyipyy litené8S Wi thh pixchportier mienal s
and the gate signal lines are forned. In the present invention, the gate

si gnal |inpexllerdthedne@nethersdnd ynacombedicthegt. wWiStAtetnhiealg 6 eare hypital petesvit hr ough
contact ho)es provided in the 35 24, AUG 2005 interlayer insulating film
In Fig. 13, rdfclreameaumamd6bl dekResdepistigpridrhe Theaokirvd sigmyg $inené4 Getdre
denotes the gate signal lines. The source signal |ines 604 in the pixel
portion an@inglaedtthd pavdrysupminhieet @b wiforh platieg asoppdided indibe gixiel portion KELUI t 602
t hrough wirings. The power supply lines 605 and the termnals 607 are

el ect ri calleyplwalitnet (seq tansirtidulofls tafuot pleting d1e tuughd toheteingiad porttonigs. 612. The
source side driver circuit 602 and the termnal 607 are electrically
connect ed w t ITheneuwrangpinddined 6040 ughpoivesdpeBdines 60N @ad Gk2erminals 607 are all

connected with a plating electrode 609.

In this embodiment, a source side driver circuit 602 and a gate side driver circuit 603
are formed on the same substrate as in the case of the pixel portion 601. However, the
source side driver circuit 602 and the gate side driver circuit 603 are not necessarily formed
on the same substrate as the pixel portion 601. Note that, in Fig. 13. the source side driver
circuit 602 and the gate side driver circuit 603 are in a state before an electroplating method is
performed.

Reference numeral 610 denotes substrate dividing lines. When a substrate is divided
along the substrate dividing lines 610 after the plating, the source signal lines 604, the power
supply lines 603, and the terminals 607 are separated from the plating electrode 609.

After the plating, an interlayer insulating film is formed and wirings (lead wirings) for
connecting the impurity regions of tﬁe semiconductor layers or the power supply lines with
the terminals and the gate signal lines are formed. In the present invention, the gate signal

lines are electrically connected with the gate electrodes through contact holes provided in the




After the plating, the substrate is divided along the substrate diyidin

lines 610 to separate the source signal |ines 604, the power sup § Iﬁl%keéﬂ%
605, and the termnals 607 from the plating el ectrode 609. Thus, according
to the present invention, the source signal lines in the pixel portion,

t he power supply lines in the pixel portion, and the termnals are covered
with the netal materi.al having a | ow resistance. Therefore, even if the

pi xel portion has a |large area, high speed drive can be sufficiently
realized. In particular, when the resistance of the power supply lines is
reduced, YRR AI T B IBﬁ“%h@‘ﬁﬁ%EW£§ﬂﬁﬁ¥§(Véﬁggmﬁmﬁﬁ'ﬁﬁkgﬁég?ég'stance
is prevented and thus crosstal k can be prevented. This enbodi nent can be
enbodi ed *b{ dBEI P FEe§RAE MBI ned with Enbodi ment | or 2. (Enbodiment 4) In
this enbodi nent, an exanple in which a source signal_ line is nade of the
same mat eri allhagoucagm!l dinge PPbae haridxed peBwerars Gispirgall rOnFEehdde 8¢ t he
same material as a gate signal line will be described. A top surface view
of a pi xéPurFsiddréveefipodi GY8itrongh wegh (Theppyer suaply lifes HPgndgiegemimles 2005
enbodi ment, a region including a source signal line 701, a Late signal line
704, and 687 psvdectriealip sopndciedevitosnccanothss gupash the ladpyixags 700, TRrEOHEkel 700
has a switching TFT 701 and a current control TFF 702. A gate wiring 711

i ncl udes side glatver eireudt pOHlend 1R iminhle 6@1 prcetlectionlyr innquer wOR . onFreEodsar ce
signal line 701, a gate electrode 708 of the switchina TIFT 701, the nite
el ect r odéhrgugh thf lepdhwiringsi6éht control TFT 702, and the gate wiring 711 are
made fromthe sane conductive film The drain region of the current

control TFT 76ftei thecainee theedsubstidte & dividedl abingche eestrate dividing lines 610 to

separate the source signal lines 604, the power supply lines 605, and the terminals 607 from
the plating electrode 609.
Thus, according to the present invention, the source signal lines in the pixel portion,

the power supply lines in the pixel portion, and the terminals are covered with the metal

material having a low resistance. Therefore, even if the pixel portion has a large area, high
speed drive can be sufficiently realized.

In particular, when the resistance of the power supply lines is reduced, a potential drop
of the power supply lines by a wiring resistance is prevented and thus crosstalk can be
prevented.

This embodiment can be embodied by being freely combined with Embodiment 1 or 2.

(Embodiment 4)

In this embodiment, an example in which a source signal line is made of the same
material as a gate electrode and a power supply line is made of the same material as a gate
signal line will be described.

A top surface view of a pixel in this embodiment is shown in Fig. 14. In this
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706 through an electrode 709. A third interlayer insulating film (?35 6 2005
shown) is formed on the pixel electrode 706 and an organi ¢ conpou l'ayer
(not shown) is forned on the third interlayer insulating film The pixel
el ectrode 706 and the organic ceonpound |ayer are in contact with each
ot her through an opening 707 provided in the third interlayer insulating
film The el ectrode 709, the power supply line 705, the gate signal |ine
704, wirings directly connected with the source region and the drain
region of the swtching TFT 701, and wirings directly connected with the
source regPeHmanida fiEoTdRgiuAINE agPBIe b‘f””%'H@egﬂf i ¢ '%(PBT FETYO2 VA e nade
fromthe sane conductive film The gate wri 9 711 |ncI udes t he ga
el ect r odeurpivlint 7¢heorstrangnto eonet diV- THTe pog! 70(Repar ke ndguer AN 910!
denotes a capacitor wiring made froma sem conductor |ayer. A portion 713
i n whi chewvat et TEGFU ring 710 and the gate wiring 711 are overl apped
through a gate insulating film (not shown) interposed therebetween is a
capaci t or Not & gakvatifing Al bmdlerdesaogatd getrodh i Bl of the gragniyenieiert Toilkel
el ectrodes without using a shielding film an arrangenent mag/ be made such
that an end p®hd s@mceofigtahéinpi7Bla sliecketode 70706 ticsswoighme ddded hithchtthe
source signal line 703. This enbodi nent can be enbodi ed by being freely
conbi ned clctdicEnD otlimentre:8 coBiol IFTA0G @200k faEnwide Mikhere3)ade groprhihg same
enbodi nent, an exanple in which a source signal |ine or a power supply line
i s formeghdoytietifé@ps different from Enbodinent 1 is shown in Figs. 15A to
15C. Fig. 15A shows an exanple in which a source signal |line 903 or a power
supply line (mhtdsirowgoniaf the pirreat cpord [THW 108 iplatneded aithi npiesell cdgrarode
insulating filmis fornmed, contact holes are fornmed in the interlayer
i nsul at i nge tirbush andcdifoda 7891 eA nhinhint@hytri iosulA0Q film (pbathedn) A foened wal 901
and the source signal line 903 or the power supply line are forned in the
sanme st epheasixé dﬁ:lxﬁd@ﬂ(ﬁi’i:ﬁxﬁ@ﬁiﬁo%@ﬁc ebmaodidNaydEi(ngtshown) i foesdsourbeghisd gnal
line 903 or only

interlayer insulating film: The pixel electrode 706 and the organic compound layer are in

contact with each other through an opening 707 provided in the third interlayer insulating film.

The electrode 709, the power supply line 705, the gate signal line 704, wirings directly
connected with the source region and the drain region of the switching TFT 701, and wirings
directly connected with the source region and the drain region of the current control TFT 702
are made from the same conductive film.

The gate wiring 711 includes the gate electrode 712 of the current control TFT 702,
Reference numeral 710 denotes a capacitor wiring made from a semiconductor layer. A
portion 713 in which the capacitor wiring 710 and the gate wiring 711 are overlapped through
a gate insulating film (not shown) interposed therebetween is a capacitor.

Note that, in order to light-shield a gap between pixel electrodes without using a
shielding film, an arrangement may be made such that an end portion of the pixel electrode
706 is overlapped with the source signal line 703.

This embodiment can be embodied by being freely combined with Embodiment 3.




the power supply line in the pixel portion is selectively plated. 93 t&G 2005
that, an interlayer insulating filmis formed and then contact holes are
formed therein. At the formation of the contact holes, a portion of the
terminal 901 in the termnal portion 900 is exposed. Next, only an exposed
region of the termnal 901 in the term nal portion is plated to forma
coating 904. Note that the coating 904 is included in the term nal 901.
After that, electrodes connected with lead wirings and inpurity regions of
a semconductor |layer are forned. Later steps are performed according to
Enbodi ment 1 and thus a structure shown in Fig. 15A is preferably
obt ai ned (ENbedmediat activation of the inpurity elenment included in the
sem conductor layer is preferably performed before the formation of the
coating 904. hAsthishebodisenbfan Exdrordt imewhicila seurcepligi by, o7 @l Redet viel gy i
wirings. which are to be plated are connected with each other through a
dummy paftferered bgueps diffatent ey Fpdodiment his sbewein pat érbial3C-At the tine of
dividing a substrate in a |later step, electrodes are cut therebetween and
t he subst r at eFigs 1S&pbowat adexafpia nevhichaa shoed sigiahrarBlp e poyarswPnlsiing a
dummy pattern. Fig. 15B shows-an exanple in which plating is perforned by.-.
st eps di f{fi@skotn)finamids p@dioAl 2005 ntihodayer msHagng AL [Thiasl, eostihoteht i s
an exanple in which a source signal line 13 is not formed sinmultaneously
wi t h t he afedlormadd iamheofteslagaimsuletigefilmg ded 8122 a ofrminal JFdon Afxieplaid- i nsul ati ng
filmfor protecting the gate electrode 912 is formed, the inpurity elenent
added to respeckinieals¥#i moncusuar sigayidire 908 cadthe poatee shppThidre, are femsd it ce
signal line 913 in the pixel portion and the term nal 911, which are nade
of a net ahe FBicRidpak alaricngtrade $00wf nEFHTSt Fvsteorly Yipi soalct yignd lima e pagnly
containing mainly alum num silver, and copper), are sinultaneously forned
on the i nsubatirn@pplyl lcby @e pphdtpotionhisgelaphvyiysplepd. Thfis, thaic eorigknigiet o t he
present invention, the source signal line in the pixel portion is nade of
the net alingwakiag figh is fRambdgnd hen tadct Bslbsiranamed Thusy. evethe fdmutien alrtea of
the pi xel portion becones |arger, it can

contact holes, a portion of the terminal 901 in the terminal portion 900 is exposed. Next,

only an exposed region of the terminal 901 in the terminal portion is plated to form a coating
904. Note that the coating 904 is included in the terminal 901.

After that, electrodes connected with lead wirings and impurity regions of 2
semiconductor layer are formed. Later steps are performed according to Embodiment 1 and |
thus a structure shown in Fig. 15A is preferably obtained.

- Note that activation of the impurity element included in the semiconductor layer is
preferably performed before the formation of the coating 904.

As the case of Embodiment 1, at plating, electrodes or wirings, which are 1o be plated
are connected with each other through a dummy pattern such that they become the same
potential. At the time of dividing a substrate in a later step, electrodes are cut therebetween
and the substrate is separated. Further, a short ring may be formed using a dummy pattern.

Fig. 15B shows an example in which plating is performed by steps different from
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be sufficiently driven. Also, in order to decrease the nunber of nﬁ&ﬁsé”ﬁh&ﬂg'

source signal lines may be formed by a printing nmethod. Then, plating
(el ectroplating nethod) is perforned to forma netal filmon the surface
of the source signal line 913 in the pixel portion and the surface of the

termnals 911. Later steps are performed according to Enbodi nent 1 and
thus a structure shown.in Fig. 15Bis preferably obtained. Fig. 15C shows
an exanple in which the source signal line is formed by steps different

from t hos@odeNn FFig.i s ASATH Rt BiignBMROHIRBADL: it DB QUHGR: SieBNalne il NQ; h
formed by a printing nethod. A conductive layer is provided to inprove

posi tion RIRGI ShM@bushnN@is QUG aBbORRl odid NEctidde B1PXEFFT. 1N this
enbodi nent, conductive layers 915a and 915b conposi ng the source signa

line are for W%tcl?%ntﬂ%iﬁlﬁg%hﬁtt@rppr@ﬁ:cﬂﬁgIth@%d&ae‘l"&trgélu $1eis GahRASIhe Ghp OGS
Then. the inpurity element is activated W thout covering the gate

el ectr ode; Mhdd 2@kl 18swp@édv@germcbsfeucEB%veéqt; LMBLieAN THenPekfQRB Y ik Or
exanpl e, thermal annealing in an inert "atnosphere at a reduced pressure to

Suppr ess @n i, nd §1epo<9{1 of &% @b ?é?&ﬁldPM}PmﬁéH ér@@na‘afs o‘iﬂ%&;ﬂf}%&m ¥&vihayers.

Then, 39 2S AUG e source signal Tine is forned using a printing-

et hOd SQow: reglgtaifnde AP Bﬁit%/}g? Qoﬁtﬁxﬂmsggrgd gﬁélh:‘ﬁ?nu %t dl}é’]é\dbpéf)a are

conductive | ayer |s rovi de ng t signal I'itne. a break easy to

b b Lat
R e e

st eps are fhu a structure shown

in Fig. $8f6§611? 'ixﬁjcgt[ioq:b h% qoﬁ)llaé 91:%”98%11&1&;@ e?S@ruBﬁ 'is%éd@g)ff s rﬁ&aiqﬁﬁeﬁaﬁ a

mask a orm a pas e

di | t t ,
(o reae;ha9 0 L L RS T PR L 2 1

openi ng, t?én ﬂ’tmwnq %]rlvr m aAW r n&d}# t%hde?:‘reg'sevastlhg %glmngI 6 rl:rlnﬁkpythé Q(%rg@ngLil“ ng.
Such a pr d" s e AT

lines may be formed by a printing method.

Then, plating (electroplating metlhod) is performed to form a metal film on the surface
of the source signal line 913 in the pixel portion and the surface of the terminals 911. - Later
steps are performed according to Embodiment 1 and thus a structure shown in Fig. 15B i1s
preferably obtained.

Fig. 15C shows an example in which the source signal line is formed by steps different
from those in Fig. 15A.

In this embodiment, the source signal line is formed by a printing method. A
conductive fayer is provided to improve position precision of the source signal line in a pixel.

In this embodiment, conductive layers 915a and 915b composing the source signal
line are formed by the same step as in the case of the gate electrode. Then. the impurity
element is activated without covering the gate electrode with an insulating film. The
activation is performed by, for example, thermal annealing in an inert atmosphere at a reduced

pressure to suppress an increase of resistance by oxidation of the conductive layers.  Then,
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low in cost and can be used in the case of a large area and thus $uf (5§ @0{h
to the present invention. Also, instead of the screen printing nmethod, an
intaglio printing nethod using a drum to be rotated, an intaglio printing
met hod, and various offset printing nethods can be applied to the present
i nvention. The source signal line in the pixel portion can be fornmed by the
above various nethods. Note that this enbodi nent can be freely conbi ned

wi th any one of Enbodinents | to 4. (Enbodinment 6) In this enbodi nent, a

| i ght enitha bngeedegiad dinhdyilergned wingue punéngivkfhed ent. s fip dill thap belwndioht ed i n
Enbodinent 1 will be described using Fig. 16. In a driver circuit 921, a

p- channelcomEFtig2Byand Whems cdvdnriple |TET is9RdvidaledngrimedurcangntiHus. @b CMOS
circuit is conpleted. 40 2 5 AUG 2005 In a pixel portion 922, a sw tching
TFT 925 amy ta bewrusedin demptinohg Mehod Z6rean erifitdrgredh be @aenofl. t hecsogrscee r egi on
and the drain region in the switching TFT 925 is electrically connected

W th a soeurfcenediaggoatiing itm@@2dimeAl $apd dlus haoughiurchoshowlig. ttHE iophgrail s

el ectrically connected with the gate el ectrode of the current control TFT
926. One obfairiche source region and the drain region in the current control
TFT 926 is connected with a power supply line (not shown). Al so, -the other
i's connected Wht Rcraeippring glieake aga 92% i priubachd m apdnightviterd ddsirdg

el enent 928. The light emtting el ement 928 includes the pixel electrode
929, an eagaf) e afRat (dluch@yein MROintdivaieh s dxBmprRNA aetal wariblc (Ag, R, xel

el ectrode 929, and a counter electrode 931 which is in contact with the

or gani ¢ ey tnixay of a336straliobfch Rat bodyno bbbanedheslighBid opeRing, and then

form a wiring with a desired pattern by thermal firing. Such a printing method is relatively
low in cost and can be used in the case of a large area and thus suitable to the present
Invention. |

Also, instead of the screen printing method, an intaglio printing method using a drum
to be rotated, an intaglio printing method, and various offset printing methods can be applied
to the present invention.

The source signal line in the pixel portion can be formed by the above various
methods.

Note that this embodiment can be freely combined with any one of Embodiments | to

(Embodiment 6)

In this embodiment, a light emitting device having a structure different from that
indicated in Embodiment  will be described using Fig. 16.

In a driver circuit 921, a p-channel TFT 923 and an n-channel TFT 924 are formed

and thus a CMOS circuit is completed.
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protective film 932 covering the driver circuit 921 and the pixef 5&iG 2005
922 is provided on the counter electrode 931. In this enbodi nent, as shown
in Fig. 16, a third interlayer insulating film934 having an opening
portion is fornmed in a position corresponding to the pixel electrode 929.
The third interlayer insulating film 934 has an insul ation property,
serves as a bank, and-has a function for dividing the respective organic
conmpound | ayer of adjacent pixels. In this enbodinment, the third
interlayer ingulpixelmgrian 9B 984viichingddd” VP aad pesirst corltp! Thir$2entsddinmeint , a

t hi ckness of the third interlayer insulating film934 is set to be about |
um The @peninge ponike ongios shdnimedrasucdeidrhat thet swighexpBRdeds s tekecappiivachi ng
the pixel electrode 929, that is, such that it becones a so-called inverse
t aper shapeneccithivgthissoufrsigadl s 9201 | duw®, alFiongit potahben, tae pdsi Steldegichloy med, a
regi on except a region in which the opening portionis to be forned is
cover ed wbirtc@ad mas khe dexdlectiNe bi ghturtesit eantadi AL @2h.t 0 expose it and then

t he exposed region is renoved_by a devel oper. As described in this

enbodi ment, whae dfhie thired rdgidnefiddayer drhinsiagiah iinghd ichman®3dnirel BHAT 236 AUG 2005
formed in an inverse taper shape. the organic conpound |ayer i.s-divided
anong t heomdi@eenth a piwerlssp@y lihd ok ekdvR)] OAIsOS tht Rehcd Isg@Rhetionfiou ptkel ayer
in a later step. Thus, even If the thernmal expansion coefficient of the

or gani C cREPEUIBI it elediiba Qi kaians cibmoimopRat of the third interlayer
insulating film934, cracking and peeling of the organic conpound | ayer can

be suppresseghe Nt @mfifag clehBnlt 928 SnARERE HePRrH eletrddelomy AR Mic @nipRshst 1S
used as the third interlayer insulating film However, polyimde,

pol yam deyeAgiywhieh isBFBohR@RAACHE hRBLEI&RRN: 92, Shd b eOMher@Xdctedd 93 1Myhiek t he
| i ke can be used in sone cases. IT the third interlayer insulating film 934

is a substaRERahaviiNdhaBrdalR UbAtgofRd AyRPeBYY . NER BLJaRItKis BtHo@m@il, an
i norganic matter may be used.
- protective film 932 covering the driver circuit 921 and the pixel portion 922 is provided on
the counter electrode 931.

In this embodiment, as shown in Fig. 16, a third interlayer insulating film 934 having
an opening portion is formed in a position corresponding to the pixel electrode 929. The
third interlayer insulating film 934 has an insulation property, serves as a bank, and has a
function for dividing the respective organic compound layer of adjacent pixels. In this
embodiment, the third interlayer insulating film 934 is made of a resist.

In this embodiment, a thickness of the third interlayer insulating film 934 is set to be
about 1 um. The opening portion is formed such that it is expanded with approaching the
pixel electrode 929, that is, such that it becomes a so-called inverse taper shape. This is
formed as follows. First, after a resist is formed, a region except a region in which the
_Open_ing portion is to be formed is covered with a mask. Next. UV light is irradiated to
expose it and then the exposed region is removed by a developer.

As described in this embodiment, when the third interlayer insulating film 934 is
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Al t hough not shown in Fig. 16, the power supply line is also for e AlG: pU5
sane laver as in the case of the gate electrode and then plated. Thus, a

Wi ring resistance may be reduced. This enbodi nent can be enbodi ed by being
freely conbined with Enbodinments-t to 5. (Enbodinent 7) In this enbodi nent,
a structure of a light emtting device having an inverse stagger TFT wll
be described. Fig. 17 is a cross sectional view of a light emtting device
of this enbodinment. Note that Fig. 17 shows a state after a pixel

el ect r odeforged or sE@dvandipefane. ae difinidedmioand ayer isidnsdtiatdag hd damde s
formed. In the light emtting device of this enbodi ment, a driver circuit

940 i ncl ugigsis ab i reearnebr hEbr9dz anthand1shamnel 1.l 43Fhu\4\hévféﬁ c@pose a
CMOS circuit. A pixel portion 941 incl udes a switching TFT 944 and a

current cmeltnml:xﬂ lﬁ%%&mé&@m%&}ﬁé@ﬁﬂ%nﬁ%ﬁﬂ ﬁp&% @M@}%ﬁaﬂm]ﬁ% Qﬁﬂ@hﬁ@

source signal line, 948 denotes a power supply line, and 949 denotes a
gate si gn@lerly _I_yé}QBSL@%gq{EH“F by %Pak'f{l%? d'h@q:'egfhga(ﬁdthé %?ngf(,ado%p'b@ﬂj Qiger' anmtth
switching TFT 944 is Cconnected wTtTh the source signal Iine

al t hough Qﬁ% ligwn, the other is connected with the gate electrode of t he
current co roLFTFT 945. One of the source region and the drain region in

the current an&t59+at 1E-Eh1?_|4:“:§1b'o imefil %Cﬁlﬁe&%é aff?cfeqa?&tﬁgdwgtmwﬁ)&)&gl ol

supply line 948. Also i's electric connecte

el ectr Ode %anr%-rfggbgﬂo eéﬁ k l’l‘llaé] Eolﬁ%&d’e acﬁﬁ{cnﬁeBc{Qﬂé ﬁ)%ﬂ'tgné) nJ . flécﬁyer

|nsulat|ng not °s gate 'signal 1ine

connect edO)Wiet ihlrﬁ %?thgq{kg cgﬂ & qur? Qxeso% Jagé@ ﬁ\f\ﬁe tﬁimi ﬂgerla@_r 18€%f‘dtm0 film 934 is

a substance having an insulation property, an organic matter or an inorganic matier may be
used.

Although not shown in Fig. 16, the power supply line is also formed in the same layer
as in the case of the gate clectrode and then plated. Thus, a wiring resistance may be
reduced.

This embodiment can be embodied by being freely combined with Embodiments | to

(Embodiment 7)

In this embodiment, a structure of a light emitting device having an inverse stagger
TFT will be described. Fig. 17 is a cross sectional view of a light emitting device of this
embodiment. Note that Fig. 17 shows a state after a pixel electrode is formed and before a
third interlayer insulating film is formed.

In the light emitting device of this embodiment, a driver circuit 940 includes an n-
channel TFT 942 and a p-channel TFT 943, which compose a CMOS circuit.

A pixel portion 941 includes a switching TFT 944 and a current control TFT 945.
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The source signal line 947 and the power supply line 948 are for rredﬁﬁ Aibe 29[]5’
sane laver as in the case of the gate electrode of the TFT and then pl ated

to reduce a wiring resistance. Note that, in this enbodinent, a portion of

a gate insulating film951 is renoved by etching bef ore plating-

(el ectroplating nethod) to expose the surface of the source signal |ine 947
and the surface of the power supply line 948 in the pixel portion, and

then a nmetal filmis formed on these surfaces by an el ectropl ati ng nmet hod.

Thi's enbagdireit noARraPe1eheds 8dohe felandnd, roeet;%ocorrtm)medtwt mnEnhodiorent s 1
to 6. (Enbodinent 8) In this enbodinment, a light enitting device having a

structurekgatiggﬁ@gggtggg Enbodi nent 1 will be described. Fig. 18 is a
cross sectional "view of a pixel portionina light emtting device of this

embodi ment. 432 5p t&l-@ul%gqgo:gﬂ Gha h8 asROVSiA A tudl & ilcRinghiratya 1$\%1§n%btk@g TFT

834, a capacitor 833, and a current control TFT 832 are forned. A glass

Subst T at &1 @, BLOFRA HEN._SHRSLIAbSA Sorlthsn. AR neiSYRSHT:LE HHLnuhI Ch

becones a base rmng t se el erren S. An organl c resin materi al is

Ilghtmelgﬂkfﬁ§wgfﬁgaﬁggnﬁktgmgﬁg$@§§¢¢ater|aI and thus effective for weight

reductio Ight emtting device itself. Wen the-l.ight emtting

devi ce 15 manyAClULedy@N OLGAILE YOS, (IRLCK! Bk SN ARROK Uide:

pol yet hyl ene terepht yet Fene nap ate

pol yet her, Al AN ohfderl wfth B Y, a1 ggﬁlels& . Batd um | %%CQStt'eteatang' ass

or aluntno oro Ica ass, e | ass 1's deSirably

used for the he gl ass substrate haV|ng a thlckness of
0.5 to 1. Cfnnccg'd%ﬁl e@}é&%&&% 94-g’for t he vvel ght reducti on, is required

oSt oy g G Sighfl! R Gug % $Gemdaoln LGS 8401 ,mt@fm%cwt Nos@ gl ass

substrate haV|ng speC| i'C gravi cc is rably used. A

first i nzfﬂ at I n%ot ghon\a}ns%e ga% sxtgga IE)neey«ﬁj1 ltSI (%gnecftedl vqplltjltl{et é{atgle{erzt?t?deo& tfhgom the

substrat
switching TFT 944.

The source signal line 947 and the power supply line 948 are formed in the same layer
as in the case of the gate electrode of the TFT and then plated to reduce a wiring resistance.
Note that, in this embodiment, a portion of a gate insulating film 931 is removed by etching
before plating (electroplating method) to expose the surface of the source signal line 947 and
the surface of the power supply line 948 in the pixel portion, and then a metal film is formed
on these surfaces by an electroplating method.

This embodiment can be embodied by being freely combined with Embodiments 1 to

(Embodiment 8}
In this embodiment, a light emitting device having a structure different [rom
Embodiment 1 will be described. Fig. 18 is a cross sectional view of a pixel portion in a

light emitting device of this embodiment.
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and the stress control is forned on the substrate 801. This is naﬁé;#“ﬂiiﬂw5
insulating film including silicon. For exanple, this is obtained by
forming a silicon oxynitride filmfrom SiH4, NH3, and N?O to have a

t hi ckness of 20 to 100 nmusing -a plasma CVD nethod. Wth respect to the
conposition, a nitrogen concentration is set to be 20 to 30 atons % and an
oxygen concentration i-s set to be 20 to 30 atons % and thus tensile stress
is provided. Preferably, an insulating filmmde froma silicon oxynitride
filmformed f o Ii8isdwand:N2@ whish faurtitheng fremmesd, i ratbeorwdpeind ayercof the
first insulating film Wth respect to the conposition of this insulating
film a nichir@gEFT 8sNaenfor@éd. O ighiss QtbsirQe BE ah ok @nkOrcah QU ARG @D OXYgen
concentration is set to be 55 to 65 atom % and thus the nitrogen

concent r aubgrtd &)1 Wigek easads andsd F @rAaly Bbkasemdns. I adusafic Sarigeaduct-or
films 803 and 804 are made froma silicon filmhaving a crystalline

st ruct ur s lightvephcal comparml et § gRssSamsandy atrertddvandoraed byuctigser .l i ght
irradiation or 44 2 5 AUG 2005 thermal treatnent for an anorphous silicon
fil mformed: yitehgleanshsBVD wRnhAd gt bSitib DEKRES hah Fa®Gtd, b oRBnRGcli® 60
nm A second insulating film805 which is a gate insulating filmand gate

el ect rodagat&2p bl B0HoIAqRdd, thyldhe L RRPHARSE (VST potlQi8yIGRL Ga@luegdir ode
807 is connected wt gne eﬂ£%$i8Geeof Fhe cgp{acitop0 33? A t#?{d

i nsul ati r(EEN?;Yﬁd]ycgﬂ@ Slﬁ%ﬁ’e Qf’E I lok CRIniAI (Earn! ge o dygedmf E(QHQil_%awgla%r_ and
N, or silicon oxynitride produced fromSiH4, NH3, and N20 is fornmed in the

upper | a&éﬂfmiﬁ&b&r&k@lic&&@%ﬁsse et RdeipdtoUusesi 8fsRisPIRlas e fdel i Jrukt her,
a fourth insulating fiTm809 nade of an organic resin material such as

polyi m deuBNiraRCT Yhé GlabSsdbQrIBHaASe & MR 467 PP 1ThhM o Rdf | fibRednSil ati ng
film810 made of aninorganic insulating material such as silicon nitride

i s for medpOfefhe rda@itich i 9S4 udtd ke il MARAE 10ThiARAOT SRDI fr FEReP wiBIer i al .

The organic resin material has hygroscopicity, a property for occluding

0t R S W20 AL Bl T SR S 0
A first insulating film 802 for the prevention of impurity diffusion from the substrate

and the stress control is formed on the substrate 801. This is made from an insulating tilm
including silicon. For example, this is obtained by forming a silicon oxynitride film from
SiHa, NHj, and N-O to have a thickness of 20 to 100 r;m using a plasma CVD method.  With
respect to the composition, a nitrogen concentration is set to be 20 to 30 atoms % and an
oxygen concentration is set to be 20 to 30 atoms %, and thus tensile stress is provided.
Preferably, an insqlating film made from a silicon oxynitride film formed from SiH; and N-O
is further formed in the upper layer of the first insulating film. With respect to the
composition of this insulating film, a nitrogen concentration is set to be | to 20 atom % and
an oxygen concentration is set to be 35 to 65 atom %, and thus the nitrogen concentration is

" decreased and internal stress is reduced.

Semiconductor films 803 and 804 are made from a silicon film having a crystalline

structure. A typical example is a semiconductor film formed by laser light irradiation or
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light emtting elenment. Thus, in order to prevent occlusion and r {0

of the noisture, the fifth insulating film 810 made of silicon o%ggﬁﬁdgﬂﬂs

produced from SiH4, NH3, and N1O or silicon nitride produced from Si H4,

NH3, and N2 is fornmed on the fourth insulating film®809. Alternatively,

the fourth insulating film809 is omtted and only one laver of the fifth

insulating film810 can be used as a substitute. After that, contact hol es

whi ch reach the source or the drain region in the respective sem conductor

filnms are ; . - an, or; t g i L.m.ade, of | (Lndiumitin
thgﬂ{dmlgdm‘i%n{ s &p%&%onﬁ Hlﬁugﬁn%lﬁ‘? fcfrl’nﬁan H} %ldﬁlllkékcgli& Smeggogﬁldlsnm by

, : b
oxide), zinc oxide, or the like Is {o have a't

a_Spu t erngl,BBLNat, ANsh AN £t CRAGLALR. A fP5) £ ol ShaRe, (Shape. ag, shoun

in Fig. 8 to forman ano s one” el'éctt ode of ‘@15 Bt i t ti ng

el ement 833 . H gct , ave a |am nate structure of tjtani um
and a|unﬁﬁﬁh$§ﬁ§&3$%gﬁﬁggﬁéd%?#ﬁ%égn?%?ﬁﬁnﬁﬁ?“ ﬁ%§§m0f¥§%§“?8bgﬁﬁkﬁﬁland

pr oduce qgg&g&%@d&ﬂh%nggﬁﬁhg8p%ug%§%fﬁ%%§5 AUG 200F fil ms. The el ectrode

815 is forne 0 overlap e aho ference nunmeral 810 denotes a
source signal Jne .connected with an inpurity region, 8 171 i uded jn the
seni conduct or %W@H“%ﬁ%mﬁﬁ%ﬁhg%i?ﬁg‘gkgg?PBHéd%W%%¥f%ﬂ8”§§ﬁ?3§%$6P e
source si | . line.830 is plated to reduce .make resjstance. |Insulating
il e s1eteh o R FuPiE et e sfe o aisNaT & Rite! BrOSEPe direnit e de. of
the like and.these d portions.are formed so.as to position outside of the
el oct r odes * YTERCG PR AP ELr L e Eai fiaiy” PHEn oPREW e QTP A Payer

of a conductive filmfor Lorniqggéhe e{ectrodes and an insylating filmare
| ami nat ed” &ne %%H&Fnélgﬁ% gt PJvimidepr ggplig sforgredas aiplpanzagon fifng 823, After
that, only the ductive filmis etched with | eaving the resist pattern,
and thus can&b%ﬁg1@%&§WﬁﬁﬂmﬁﬁhﬁPﬁk(féndEWgHECF%Wﬁﬁﬂg“WH%?EFE%é?SﬁH@“

insulatin tr.fili 8%3 tot81%t re n?l necessarily Iigited to an insul ating
Fiim 1T R pried e hentous @HPW& 98| 1dgy mafE PAEP PTE BSEoREEERE va e | m
for formng wirings, such a material can be applied to the insulating
filns. organic resin Inaterial has hygroscopicity, a property for occluding moisture.  If the moisture
is again emitted, oxygen is supplied to an organic compound and this causes deterjoration of a
light emitting element. Thus, in order to prevent occlusion and reemission of the moisture,
the fifth insulating film 810 made of silicon oxynitride produced from SiHs, NHs, and N-O or
silicon nitride produced from SiH,, NH;, and N is formed on the fourth insulating film 809.
Alternatively, the fourth insulating film 809 is omitted and only one layer of the fifth
insulating film 810 can be used as a substitute.

After that, contact holes which reach the source or the drain region in the respective
semiconductor films are formed. A transparent conductive film made of ITO (indium tin
oxide), zinc oxide, or the like is formed to have a thickness of 110 nm by a sputtering method
and then etched into a desired shape (shape as shown in Fig. 8) to form an anode 811 which is
one electrode of a light emitting element 833.

Electrodes 812 to 815 have a laminate structure of titanium and aluminum and are

formed into a total thickness of 300 to 500 nm and produce contacts to the semiconductor

45




An organi c conpound | aver 824 and a cathode 825 are fornmed by an gq AUG 2005
evaporation nethod. Thus, the canopies fornmed here becone nmasks an he
organi ¢ conpound | aver 824 and the cathode 825 can be fornmed on the anode

811 in a self alignment. The resists 820 to 823 may be left on the
insulating filns 816 to 819 or nmay be renoved. Wet processing (processing
such as etching using a chem cal solution or water washing) can not be
performed for the organic conpound | aver 824 and the cathode 825. Thus, it

is requirgelst hate Qechadd § sl Ol to dvanes irad&i-qfi 1an insulating material is
provi ded according to the anode 811 to nake insul ation isolation between

adj acent el emgRfSence HOWEVEE0 MIQR; & %r&" S)ftﬁlldl §ﬁd’d<!)q:zt’1é{{&l Wi ¢ lhmﬁ)uﬁnh‘gdluﬁrent i's
used, the wirings and the insulating fil formed thereon can be used as a

SUbSt Itutgg 1[91'11156@@11 %rstehtdogﬁhcmlléwelr @M?'Ehrmmutﬁc elt‘:n?odlulbght ﬁﬁ@ iuwd&goldt%w ce
833 is conposed of the anode 811 nmade of a transparent conductive material

such as 'ﬁ@ce LBy Aoy ﬁﬁfé?é"dr%"r@?i%é @Y Glake f%tdhfka' uding a 46 hole injection

| ayer, transporti l'ayer, an em tting ver, and the like, and the

cathode 825 'i’ﬂ%%nf? f;ﬁn{?f{%ﬁb £3 %ﬁth@ée@é&ﬁaﬁ’esr@ ad@bt E’H 53 diffie&ar th

metal, such as ere 1s no case ere stress Is applled

f r om neng, efa%g ri'i?ege b4l %J}ﬁorBeaEéf Bpﬁgc?%o as t? po: .{&ﬂ%e he El%&%d@! IR0 u

Ther ef or e, eterroration |ng e enent t her nal

stress orsu}géz&m 1 KRG o %hgfoﬁvs,gr{gesgﬁpnuf A%are%sog %olg n%élgg%mef%;s&rﬁ'ng L fevi ce

havi ng hi'ghe can act
e e S L
i1om s Al B A B g °°§’|dl‘$‘%:"%§?mﬁ? byl R AT nat
et o 1 o ke e e %ﬁfagﬂgl S
over ! apped it LhLO%, gmggc?t L ASHLati g, fitf M TS PR ST DRd SeHRDt
to a conductive film for forming wirings, such a material can be applied to the insulating films.
An organic compound layer 824 and a cathode 825 are formed by an evaporation
method. Thus, the canopies formed here become masks and the organic compound laver
824 and the cathode 825 can be formed on the anode 811 in a self alignment. The resists
820 to 823 may be left on the insulating fi.lms 816 to 819 or may be removed.
| Wet processing {processing such as etching using a chemical solution or water
washing) can not be performed for the organic compound laver 824 and the cathode 825.
Thus, it is required that a partition wall layer made of an insulating material is- provided
according to the anode 811 to make insulation isolation between adjacent elements.
However, when the pixel structure of this embodiment is used, the wirings and the insulating
films formed thereon can be used as a substitute for the partition wall layer.

Thus, the light emitting device 833 is composed of the anode 811 made ol a

transparent conductive material such as ITO, the organic compound laver 824 including
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Later steps are simlarly performed and a connection el ectrode 62525%‘5}5 2005
insulating film 629, and the like are formed. An organi c conpound | ayer

634 and a cathode 635 are forned as shown in Fig. 19. Wen the seventh
insulating film®640 is provided. .it can be prevented that the cathode 635
is in contact with the anode 621 in the end portion and thus a short

circuit is caused. According to the pixel structure indicated in this

enbodi ment, the deterioration of the Ilight emtting el enent by thernmal

stress can,Rg,REEAN Lemtting . device having higher X
reliability can )ﬁ%ﬂ?’ %@?H?E&WF Bodi Rt 1 E{W%Y‘”Eﬂ}{f E\E)G‘lé(bg% ROt s
enbodi nmen f connection ead vm r strate
and a tertr?lz?lg]'ﬁtt!g11 g[enﬂqu%hr‘isblg( ?“? mmp?red\r{%%ﬂ‘awrupjd’?‘tt‘i‘ OWL é“sw ﬁ E ' Fig.
The. torm nal | 6BLT S BIBG o ke o0 SPUFLE R GHORE O SInE I PRI
f1m 660, © vd%'lﬂ’"h emitfwla&éﬁt?n‘r{‘m T ST RGeS “leny Broved
si mul t anegu tact | hol es e fornme etching and thus the
surface cgjnr%%l Sgg °§@Fqlk\7\ﬁ8‘ﬁb%lprte¥%[‘ﬁ argrigresu g‘oﬁﬁ%}ﬁt‘aw&%ﬂqvﬁﬁeé‘éﬁmg%“gh“

| am nat ed he tg}rm na% % the connection to an FPC can be nade. Since
the count & 'ag BcErSa & BEAEHED  ght emitting el ement beconmes a conmon

el ectrode. the connection is made outside of the pixel portion. In order
to control a potential fromthe outside, the counter electrode is

connect ed ith the bern‘i nal through the lead wiring on the substrate. Fig.
20B shows (gRROdR e of a connection structure between the lead wiring
and the countey eI ectrode. Alead wiring 684 is in contact with the fourth
i nsul ating fillh 859 eARadispyeothst sHectugaple thealigl @mitting devicecdeserierd & gat e

signal line. The fifth insulating film®660 forned in the
Embodiment 8 using Fig. 18 will be described using Fig. 19. A seventh insulating film is

formed after an anode 621 is formed. This insulating film is made of silicon oxide, silicon
nitride, or the like. After that, the seventh insulating film on the anode 621 is removed by
etching. At this time, as shown in Fig. 19, an end portion of the anode 621 is overlapped
with the seventh insulating film. Thus, a patterned seventh insulating film 64{} is obtained.

Later steps are similarly performed and a connection electrode 623, an insulating film
629, and the like are formed. An organic compound layer 634 and a cathode 635 are formed
as shown in Fig. 19. When the seventh insulating film 640 is provided. it can be prevented
that the cathode 635 is in contact with the anode 621 in the end portion and thus a short circuit
is caused.

According to the pixel structure indicated in this embodiment, the deterioration of the
light emitting element by thermal stress can be prevented and a light emitting device having

higher reliability can be manufactured.

(Embodiment 10)
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upper layer of the lead wiring are renpved simultaneously with fq?gi ﬁ.?@ gﬂﬂ5
contact holes by etching to expose the surface. A pixel electrode 66
formed on the fifth insulating film 660 and an organic conpound | ayer 674
is formed in contact with the pixel electrode 661. A counter electrode 675
is formed to cover the organic conpound | ayer 674 and the |l ead wring 684.
The contact between the lead wiring 684 and the counter electrode 675 is
nade. Note th . nt.e |.ect,rode 675 is not in contact with the pixe
el ectrode 6613£¥ﬁ£8P%§ﬁHﬁ%r§ﬂ%°€§§w#§“%%ﬂﬁé%$%aﬂmﬂfﬁi%HESPS#RPH”Pueﬁﬁ

t hr ough qﬂ@qgg%qhﬂmgbg‘jgéyed inthe third insulating film658 and the
fourth insufaping IR 659 48 Zz,,5 AUG 2005 The organi ¢ conpound | ayer 674
is forned by n eva or@tion WEtQPd-AFQMBVf{’,it' . the, processing is
perforned, the"dr GHRME COHPHURAEPEYEP % F6F feli Bt ¥ BniPiqet'sliF Fape of

the substrate. Thus, it js rmed. according to a region of the pixel
portion ueinﬁfgﬁas BB etk ffﬁwwél 2 e AR Rl P TEe PO RSk
Simlarly, thg ﬁo%nter .eltect rode (cathode) 675 is formed. Note that a mask
size i s changfd SUERERRg Dithert Afoddniuatng iR 459 4rde fggiswatpa iy adthg an
out er re%oﬂbof ft he pixel portion  Wen such processing is performed, the
st ruct ur " SHLH fPrmeginy theagrerdayst BEths KRG Ere IPERHSE AiHbERCOplY Whep comact shows
an appearance of a light emtting device and indicates a state in which a
pi xel portfGSrryJomed B echuemdgibpy de dyrfasqican posxpgedouVben & lGEsRINENer
circuit 723, and termnals 726 are fornmed in a substrate 721. The
t er m nal sCOPHSNT Bl Biis daraigatgd pm thedeminad pglb tharennegtion @randiPiCeian P& made.ough
|l ead wirings 725. In the pixel portion 722, wirings 728 which also serve
as partition WEFE the spuner cjcofiophelighi cavftiag elemers deenes etdommanfelestgdral
lines to which image signals are inputted. Al though these wirings 728
i ncl ude dhbufecdiogiamare ﬂ@gldaﬁﬁthepwwgporélepplly ordeR s conigba geleridl frogy ke
omtted here. O the wirings 728, the power supply |ines ‘

outside, the counter electrode is connected with the terminal through the lead wiring on the

substrate. Fig. 20B shows one example of a connection structure between the lead wiring

and the counter electrode.

A lead wiring 684 is in contact with the fourth insulating film 639 and formed in the

same layer as in the case of a gate signal line. The fifth insulating film 660 formed in the

upper layer of the lead wiring are removed simultaneously with forming contact holes by

etching to expose the surface.

A pixel electrode 661 is formed on the fifth insulating film 660 and an organic

compound layer 674 is formed in contact with the pixel electrode 661. A counter electrode

675 is formed to cover the organic compound layer 674 and the lead wiring 684. The

contact between the lead wiring 684 and the counter electrode 675 is made. Note that the

counter electrode 675 is not in contact with the pixel electrode 661.

The lead wiring 684 is connected with the terminal 681 through a contact hole formed

in the third insulating film 658 and the fourth insulating film 659.
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are connected with the termnals 726 through | ead w rings 733. Lé%é:aﬁghﬂﬂﬁ
727 are to connect between the counter electrode and the termnals. The
connection nmethod is already described in Enbodi nent 10. |If necessary, an
|C chip in which a nenory and the Iike are formed may be nounted in an

el ement substrate by a COG (chip on glass) nethod or the |ike. Light
emtting elenents are forned between the wirings 728 and the structure is

shown in Fig. 22. Pixel electrod 730 _correspond to respecti pi xel.s and
are Tormed CbdtasERm e FihEeT74 X Brg s PR enbetia" FaJEhs B8 PIE T of e
bet ween Hpe W Eings 49 2 o AUG 2005 728 I n jhg.upQQ%lLayqnjofﬁpbeAELxe
el ect r oded’ PRI e 81 o En ¢ © “HB&%‘&O‘I‘“%/&Y%" 3174 eont' T mUBGsT Y™ or med
inastri shape,on.th | urali of pixel elcctrodes 7'.)0. A counter
el et r odeTFER o TP it ey REopHel 3 Boap obfe Pk P Graatie IRIBURE T ayer
731. Simlarly, the counter electrode_732 is fornmed hetween the wrings 728
ina strie’ "‘%’%Hﬁ[ﬁl‘. TS Phe PR EGnn ST TR WtCﬂU%lweﬂl?%fﬁﬁ% brteect oo 732
is made i-nh a regjon in which is not sandw ched bx_%ge_ i rings 728, that
is, an od@%ﬁ“#eé@ﬁhﬂﬁfaﬂH@*ﬁ?%@F‘H@F%ﬁdﬁcbéﬁﬁtP%FLE n@g%FB HbAt TR may be
formed in gne end portiaon of the counter electroge or hoth eng pgr@ions_*
t her eof . FHEAINE AR QNferiTREEn PL G Plek BYTHEY i Whemerch airecersie s BEIIRE-hEt case
of the gate signal _lines _(not shown) and not in directly contact with the
Wi rings PEECUIpRRowR it HEt20hepee AEREL: | ead wirings 727 and the counter
el ectrode 732 is made in the overl apped portion. Alight emtting el enent
is defined by an overl apped regi on anong the pixel electrode 730, the
organi ¢ conmpound | ayer 731, and the counter electrode 702. In an active
matrix |(Fghediesntting devi ce, each of the pixel electrodes 730 are
connected with respective active elenents. |If the counter electrode has a
def ect and t hifie 31 gegvescan dpgeasenss efla fightepettipg Aafice Jgrndighiesorstatna whighp
portion, there is the fear that the defect is recognized as a |ine defect.
pixel portion 722, a gate side driver circuit 724, a source side driver circuit 723, and terminals

726 are formed in a substrate 721. The terminals 726 are connected with the respective
driver circuits through lead wirings 725. In the 'pixel portion 722, wirings 728 which also
serve as partition wall layers are formed in an extended direction of signal lines to which
image signals are inputted. Although these wirings 728 include source signal lines and
power supply lines, the details are omitted here. Of the wirings 728, the power supply lines
are connected with the terminals 726 through lead wirings 733.

Lead wiring 727 are to connect between the counter electrode and the terminals.  The
connection method is already described in Embodiment 10.

* If necessary, an IC chip in which a memory and the like are formed may be mounted

in an element substrate by a COG (chip on glass) method or the like.

Light emitting elements are formed between the wirings 728 and the structure is
shown in Fig. 22. Pixel electrodes 730 correspond to respective pixels and are formed

between the wirings 728. Organic compound layers 731 are formed between the wirings
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However, as shown in Fig. 22, when the structure such as the conne2dy & 2009
with both ends of the counter electrode is nade and the counter el ectrode
is used as a commpn el ectrode is obtained, the fear of occurrence of such

a line defect can be reduced. (Enbodinent 12) In this enbodi nent, an

exanple in which PPTA (plural pulse thermal annealing) is perforned as
thermal treatnent in Enbodinent | is indicated. The PPTA is thernal

treat ment,on, \Mu n@{ﬁ) fld%rc!)tgm?fp @P@l&ﬂﬂ%ﬁys'ﬂ% 3 !n% i %Rf%?ﬁmﬁ‘?\ (,%57AU§ 2005

(hal ogen Tanp ressure rerc gh pressure

sodi um ! }%iuzu)&ug tormegprhd sq{]ﬁe nmge b3 &‘1)3 pﬂkﬂi%{)@)nﬂ%le IY()(FI " CH' atl On Of a

refriger ni'trogen xenon the like) to a

pr Oce.SSI ng Ch%‘ﬂber I %le{,t?gcﬁa'}”s liPt%rmegéu Sg u(I)JPl(d ldver 09 NE Grelrtrﬁllct L(bnp%uled VSDIQ

shot in the Ilg?ﬂu“t aree’ s’ o. ¢ prefera

seconds r.radi at ed te th the ht source is
Coroed o il g%thshcgaat%elegmﬂ%at@ SIS so“ﬁf%w '7~’é°. bt RhEch
t hat d th d ) . b, 5.
Soconds. ol AR e Bt g PR Eletl et R GRS »ﬁﬁﬁg

sel ecti eI absorb b t.he sem conductor filmis radi ated fr
sourcekg) 35Wﬂgﬁgqﬁ'%ﬁé“§ﬁ$T t tdg‘%¥mﬁﬁiﬁgméd¥h&%8”% gege ]8 e PPTA

the substrate.itself is e eat ed and t he co ductor film
o sel ectPIRYOhBFFIBR oK oot ﬁ@ﬁ RS T8 e T s 60 e Edbind)

In order to,su S a tenperature rlse of a substrate, coollng IS

per f or med AR e§°?efr|gerant fronlthe external (at a tenperature fal

rate of 50 to 150C73econd% exanple in which the thermal treatnent in
Enbodi ment | 18 pedrgiringy FoRerREnCB G AFORYTSS AAPT S Q! B BE SFHE PPTA
is performed in the activation step shown in Fig. 5A. Pulse light is

i rradi at 4§ (MShshomE) apd pefde dEpdly Wrtapovih g 1iHBS B8ded Do FoRiae betwset st e

usi ng a tungsten hal ogen
lead wirings 727 and the counter electrode 732 is made in the overiapped portion.

A light emitting element is defined by an overlapped region among the pixel electrode
730, the organic compound layer 731, and the counter electrode 732. In an active matrix
light emitting device, each of the pixel electrodes 730 are connected with respective active
elements. I the counter electrode has a defect and thus a defect is caused in the inmer
portion of the pixel portion, there is the fear that the defect is recognized as a line defect.
However, as shown in Fig. 22, when the structure such as the connection with both ends of
the counter electrode is made and the counter electrode is used as a common electrode is

obtained, the fear of occurrence of such a line defect can be reduced.

(Embodiment 12)
In this embodiment, an example in which PPTA (plural pulse thermal annealing) is
performed as thermal treatment in Embodiment 1 is indicated.

The PPTA is thermal treatment in which a cycle of heating using a light source




lanp as a light source. At this tine, a flowrate of He is changgdgin%'ﬁ 2005
synchroni zation with blinking of the tungsten hal ogen | anp and thus the
sem conductor filmis selectively heated. By the PPTA, an inpurity el enent
is activated and a netal elenment.which is included in the sem conductor
filmand used for crystallization can be Bettered fromthe channel formng
region to the inpurity_regions. Note that, if not only phosphorus but al so

an i mpur tl dYOIgg\ll f@gtmeitm%n%ﬂ%p,ah%Etpxggur?rn’lee&cgg\g?mﬂj Qo plmsalg,,t{[)c:!]ié 4?)1 ![SBZ

it is fur oron
to the 'wwoaqtlyméeog't&n&eg Lodile wr%@ﬁfﬂsa LG g_ryukﬂwéuw{é%érg&'u,% RLsheranly

added. Al so, a processin educed
pressure e of 13 wer to prevent .oxidati nd cont.am pati on.
Not e t hat ﬁgﬁfog Shasbarnant TSt Trestiog EETTht icaH Ay ToESor A Teh

Enbodi nent s. | it etai] structures
of a sour CB4G&Y “me PFVY P[‘% g%ﬁel?t Sgﬁﬁz’é‘; @é 6@??:?8“&df"|%?\/:é‘r‘b]%?)r]ci? gt() SCpfidsh ar e
i ncl uded uit of the light emtting device of the present

i nvent i ontb%hfl'lgl %f%%eﬂufagélam Fi lgge t%ﬂ%g%‘t PYECCHP g”‘ﬂﬂdo(iflk‘“d‘lpé.‘ GF SRS Wri ver
circuits in the I| ht emtt device of the present invention 23A
shows a sB?Weéésogﬁcﬁg‘ ‘%‘irai %VTOLF‘?% ‘f”cgd’éf‘f 3 W&“i‘iﬂgﬁﬁr“&j ?hihft“emfcéijfil@fo—értq@o a
| atch (A), 6003 nd_a latch (B) 6004. In the source side driver circuit
6001, a CPE&’WG%?SIH%?S é{‘) and a start pulse (SP) are inputted to t he
shift register 3002 The shift régister 6002 generates a tim g naI in
succession in 4 E‘b?‘ﬂé‘ﬁl‘l@ Repting §Re lscThBHRneglaﬁﬁahgh( vhieh 1°a?f‘(5‘5cf1ﬁ‘€a1"§ “é‘ftte g se
(SP). The timn gnal is inputted in succession to a post-circuit
through a i ﬂ%lﬁ@ftflﬁe iy M@élag eqdtors Halrspures(e) RPHidpY nsqrg aTface st of faths hi f t
regi ster 6002 is buffer-anplified by the buffer and the Ilike. Since a

| arge nunBERCOHSIE rBLiths il @ﬁeﬁt@tfﬁ? dts¢Bnite e @radily hreatedi #idngnkyo tkhi ch

t he
semiconductor film is selectively heated (at a temperature rise rate of 100 to 200°C/second).

In order to suppress a temperature rise of a substrate, cooling is performed using a refrigerant
from the external (at a temperature fall rate of 50 to 150°C/second).

An example in which the thermal treatment in Embodiment 1 is performed for the
activation is indicated below.

The PPTA is performed in the activation step shown in Fig. 5A. Pulse light is
irradiated from one surface side or both surface sides of the substrate using a tungsten halogen
lamp as a light source. At this time, a flow rate of He is changed in synchronization with
blinking of the tungsten halogen lamp and thus the semiconductor film is selectively heated.

By the PPTA, an impurity element is activated and a metal element which is included
in the semiconductor film and used for crystallization can be gettered from the channel
forming region to the impurity regions. Note that, if not only phosphorus but also an
impurity element imparting a p-type are added to the impurity regions, it is further effective.

Thus, a step of adding boron imparting a p-type to the impurity regions after the first doping




timng signal is inputted, the wiring has a |arge | oad capaci tan%‘ éUQ 2005
(parasitic capacitance). The buffer is provided to prevent "slow ng" of
rising or falling of the timng signal, which is caused due to the |arge

| oad capacitance. Note that the buffer is not necessarily provided. The
timng signal buffer-anplified by the buffer is inputted to the latch (A)
6003. The latch (A) 6003 includes latches in a plurality of stages for
processing di.gital vyideq signals .of n-bits. \ the timng signal is
Prput o i andeny oS PRspeintaiit KenebEly iof e rEoTid & Abgrotos
digital video ngn%J§ §¥_n- igs{ whi ch L@ijnpu ted fromthe outside of the
source siYESHFISHET Ol & iR O BOGL NG RoPILIPE SNNVEMHAL!: when the digita
video signals are captured into the |atch (A 6003, they may be inputted
in succession ‘1?(86 fHEMSRRRdims T cpmie Bealy SpPRgedor s g ol FRIPEHIM 8L el uded
inthe latch (A 6003. However, the present invention is not limted to
this strudture. So called divisional drive in which the |atches in the
plurality of stages which are included in the latch (A) 6003 are divided
into sone groups and then the digital video signals are sinultaneously
inputted in each group may be perforned. Note that the nunber_of groups in
this ti medEmdodigaenf 68 t he number of divisions. Wien the |atches are divided
by, for exanple, four stages to make groups, it is said that divisional
drive with fodR tap ¢mbeéiment, dlepdr Sumeed oA 9ardeddicudiivier cirgdit indgp sfte tsive
digital video signals into the latches in all stages of the latch (A 6003
i s conpl elrdgr siscuaphis age infludedyar) dsiyer droniiaf hy lishhemidingglevige ot s eraibidr e a
line period includes a period obtained by adding a horizontal retrace

peri od tonydpdorpdlee figspebedperi od. When one line period is conpleted, |atch
signals are inputted to the latch (B) 6004. At this point, all the digital
vi deo si gnal s fugsi 8hA and 23 ptethdecki diagracihed drivtodiro@ity ingBORBendithieg devidehdr eby
are sent to the latch (B) 6004, witten into |latches in all stages of the

| at ch (B)th@@(}ﬂ,enteimcbnh@h.dfig. 23A shows a source side driver circuit 6001 including a shift

register 6002, a latch (A) 6003, and a latch (B) 6004.

In the source side driver circuit 6001, a clock signal (CLK) and a start pulse (SP) are
inputted to the shift register 6002. The shift register 6002 generates a timing signal in
succession in accordance with the clock signal (CLK) and the start pulse (SP). The timing
signal ié iﬁputted in succession to a post-circuit through a buffer and the like (not shown)

The timing signal from the shift register 6002 is buffer-amplified by the buffer and the
like. Since a large number of circuits or elements are connected with a wiring to which the
timing signal is inputted, the wiring has a large load capacitance (parasitic capacitance). The
buffer is provided to prevemt “slowing” of rising or falling of the timing signal, which is
caused due to the large load capacitance. Note that the buffer is not necessarily provided.

The timing signal buffer-amplified by the buffer is inputted to the latch (A) 6003.
The latch (A) 6003 includes latches in a plurality of stages for processing digital video signals

of n-bits. When the timing signal is inputted, the latch (A) 6003 captures in succession the
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Witing of digital video signals into the latch (A) 6003 which cghbl AtEI 3005
sent the digital video signals to the latch (B) 6004 is perfornmed in
succession in accordance with the timng signal fromthe shift register
6002. During the second one line period, the digital video signals which
are witten into the latch (B) 6004 and held are inputted to the source

signal lines. Fig. 23Bis a block diagramindicating a structure of the
gate sid JCui 3. 29 AUG, Hely ye i J e £005
gat e <i dey; Qq]vfgru)gaeogggt(%r rggogﬁ @Gé[%%?? 4*09,3 oﬁ!x?l? M r% ahﬁ\,f?‘ ey

further I l..shifter. In the gate side drlver CIrCUIt 6005, a
timng sﬁgﬁgﬁg@rdﬂ¥$%§“§%.ft regi ster 6006 is inputted to the buffer 6007

and t .hen I nput dihtdp \F\%B%O(Flr %Soptdln\(fitldp 5 L?‘ctlsedr%l nt?flr(,d m&'} [hl_ TQ& gﬁtﬁ‘}()&ﬂ Ct rOdeS
of swi tching Cbrres on % nected Wit h
t hat

the gate _signa FTs in

the pixel™8oF rlag%leﬁcw 5o 5o e @%@%% ﬂrﬁﬂ%ot %do“?it”gh(fhf Bl ¢
Freel y o anEh kRO h iyt Rribiser irriar X ELGUI R e AT piose e
e e S ST st Ak RO R
the ponerABSRGUAHS exﬁ%ﬁ"ﬂ?ﬁ’q""%@be%rﬁ ol e Ph g R el Do Fulsae ?f‘ﬁ'et
he” | Bk ESs ey e T e PR R
where t he external C%ht enlttlng %lantun1eff|0|ency is inproved by using

the tri plcélt eie PpgRer(oF divigdenss yiWhee theAgiehdsiare dvided py.dor BHBIPKe FURTIAEES 1©

processes in Organi zed Nblecular Systens, ed. K. Honda, (ElseV|er Sci .
Pub.. To %e S19D4,)1t 1§ said that divisional drive with four divisions is performed.

A period until writing of the digital video signals into the latches in all stages of the
latch (A) 6003 is completed is called a line period.  Actually, there is the case where a line
period includes a period obtained by adding a horizontal retrace period to the above line
period.

When one line period is completed, latch signals are inputted to the latch (B) 6004.
At this point, all the digital video signals whi_ch are written into the latch (A) 6003 and held
thereby are sent to the latch (B) 6004, written into latches in all stages of the latch (B) 6004
and held.

Writing of digital video signals into the latch (A) 6003 which completely sent the
digital video signals to the latch (B) 6004 is performed in succession in accordance with the
timing signal from the shift register 6002.

During the second one line period, the digital video signals which are written into the
latch (B) 6004 and held are inputted to the source signal lines.

Fig. 23B is a block diagram indicating a structure of the gaie side driver circuit.
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437). The nol ecul ar fornmula of an organic conpound material (courdbi AUG 2005
pi gnment) reported by the above article is represented as foll ows. Chem cal
formula | 54 25 AUG 2005 (M A Baldo. D.F.OBrien. Y. You. A Shoustikov,
S. Sib] ¢c% ME. Thonpson. S.R Forrest. Nature 395 (1998) p .1 51 ) The
nol ecul ar fornula of an organic conpound material (Pt conplex) reported by
the above article is represented as follows. Chemcal formula 2 (MA

Bal do, S. Lamaftsk{E S8 EVBHTEOREIIMIEdrhd HHE GRS, BUOREH et »rﬁzﬁw Phvs.
Lett.. 75 (1999) p.4.) (T.Tsutsui, M-J.Yang, M Yahiro. K Nakanura.
T.watanabé?”TW”T§U?P‘WV“'FHRﬁHd‘“Tl““WﬂklnDto S. Mayaguchi. Jpn. Appl .
Phys., 3S (12B 1999) L1502) The nol ecular fornmula of an organic conpound
material (Ir cOnPreR)c HeportadiBel thR. ahoe atd dlea ihs Thdprasent 8o ds
foll ows. Chem cal fornula 3 As described above, if phosphorescence froma
triplet eXEFEEhOthRDHEHRYT Lo Brractiwaf e corespenting sar pizeiline eXbernal
light emtting quantumefficiency three to four tinmes as high as that 25
AUG 2005 Pisctdsies ebwvatchineukh Tsgn i gbroscenseding fo ety g hetncasd Mignhd gite
principle. The structure according to this enbodinment can he freely

i npl enent &d0dl ineontiPsrat sepAvard dryalsthegeitohies ToTs Briboriirepisespondingyg one
(Embodi nent 15) In this enbodi ment, an exanple in which a source signal

| i ne or alipq).wglturng ybpliftpfecap@le of ﬂowmo a farge current is used.

This embodiment can be embodied by being freely combined with Embodiments | w0

{ Embodiment 14)

In this embodiment, an external light emitting quantum efficiency can be remarkubly
improved by using an organic compound material by which phosphorescence from a triplet
exciton can be employed for emitting a light. As a resuit, the power consumption of the
light-emitting element can be reduced. the lifetime of the light-emitting element can be
clongatec.imz'md the weight of the light-emitting element can be lightened.

The following is a report where the external light emitting quantum efficiency is
improved by using the triplet exciton (T. Tsutsui, C. Adachi. S. Saito. Photochemical
processes in Organized Molecular Systems, ed. K. Honda, (Elsevier Sci. Pub.. Tokyo. 1991) p.
437).

The molecular formula of an organic compound material (coumarin pigment) reported

by the above article is represented as follows.

Chemical formuia 1




formed by a printing nethod using a | ow resi stance material w | Iz&AUG 2005
described. Fig. 25 is a cross sectional viewof a light emtting device of
this enbodinment. The 1light emtting device has a driver circuit 450 and a
pi xel portion 451. The pixel portion 451 includes a switching TFT 452 and
a current control TFT 453. In this enbodi nent, at |east one of a source
signal line 458 and a power supply line 462 or both are fornmed by a
printing nmethod. Although a screen printing nethod is used in this

embodi neftl; Aafdlittagid TR it Ay et ReEs0sing e d Mk Ty rHEo- ot tfddresan
intaglio printing method, and various offset printing nethods can be

appl i ed P@“W%ébdgggéﬁﬂﬁﬁhvention. Such a printing method is relatively |ow
in cost and can be used in the case of a large area and thus suitable to
the present i hYeRPFSHAT (PN PSareoiSHts AEAROUNE HE S BUTTE 608 PlyREIePPTede 488 and

t he power supply line 462 are made of Cu. Note that a material for a

Wi ring fePrredrtisy iarepraseitietiy (Ae®od has desirably a | ower resistance than a
wiring or an electrode, which is fornmed by patterning. Next, a pixel

el ectrode 461 nade froma transparent conductive filmis fornmed on a

second interlayer insulating f§lm472. Furfher, a gate insulating film 470,
a first interlayer insulating film471. and a second 56 25 AUG 2005
interlayer insulating film4 t form contact hol es which reach
an inpurity region 454 % Etand i npurity regions 456
and 45701 the current controlYFE[, 453. , er, a conductive filmis
formed on the second interlayer iﬁsu%azﬁndﬁT'ln1472 and patterned to form
el ectrodes 459, 460, and 473\\ The el ect.rrode /459 coverchebhel edniurzee sur f ace
or a portion of the source si ~line 258 o make the contact. Note that,

in this enbodinent, the eled¢trode 459 covers the entire surface of the
source signal |ine 458. W1 i truetur e ehtrance of a material for
the source signal line 458 inty an organi cYconpound | aver 463 can

Et Et

(M.A. Baldo, S. Lamansky. P.E. Burrows, M.E. Thompson. S.R. Forrest. Appl. Phyvs. Lett..
75 (1999) p.4.)
(T.Tsutsui, M.-].Yang, M. Yahiro, K. Nakamura, T.Watanabe, T. Tsuji. Y. Fukuda. T.
Wakimoto, §. Mavaguchi. Ipn, Appl. Phys., 38 (12B) (1999) L1502)

The molecular formula of an organic compound material {Ir complex) reported by the

above article is represented as follows.

\Ir Chemical formula 3
= "N
]
- 3

As described above. if phosphorescence from a triplet exciton can be put (o practical usc.

it can realize the external light emitting quantum efficiency three 10 four times as high as that




be prevented and a break easy to be caused in a printing method (géﬁé@@ 2005
printing) can be prevented. Note that, in this enbodi nent, the el ectrodes
459, 460, and 473 are made of a material having higher patterning

preci sion than the source signal- Iine 458 and the power supply line 462,
which are formed by the printing nethod. In this enbodi ment, the

el ectrodes are made froma lamnate filmof Ti/A/Ti. The electrode 459 is
connect ednWiectdasd dfaisingPlubickyentL@ban sttt ofcibhen gwciehi ng TFT 452, The

el ectrode 460 is connected with the pixel electrode 461 and thus
electricalIyigongegts‘\betmgen the %gpu[ity e qu.45@ Qf‘she‘c r.rent
control TFT 453 HAAUEHEPIREI diett PUYEHELN Diiec 8 BRI Pored 474 dEVErE t he
entire surface or a tign of the power supply line 462 to make the
contact.(NBP%“Fﬁg??“EE&FW§?“@Hb%@ﬂﬁent, the el ectrode 473 covers the entire
surface of the power supply line 462. Wth this structure, entrance of a
material for the power supply line 462 into the organic conpound | ayer 463
can be prevented. Further, the organic conpound |ayer 463 is fornmed on the
second interlayer insulating film472 to cover the el ectrodes 459, 460,
and 473 and the pixel electrode 461. Further, a wounter electrode 466 is
formed onEtdediategard)c conpound | ayer using a netal mask. Note that an
over | apped regi on anong the pixel electrode 461, the organic conmpound | ayer

463, 57 25 AU@ 2dénisithidencunbRiin 8/hetiad0dee 466 ¢iaé bESRONESupdy And ikght

enmtting elenent 467. As described above, the source signal line or the
power su ﬂ@ﬂn%:_dﬁyth:rinﬂn% BRtHRXEhg RASW k@RtanENat8al fan BB d:sbibadar i ous net hods.
Wien the resistance of the source signal line or the power supply line is

reduced, a |i gt 28M ktid3gsdayhd Qiddayl NHgA ehﬁﬁiﬂ%d@ﬁé&&ﬂhﬁieﬁ%oﬁﬂ@n@ hingh
i mage quality can be realized. Note that the structure of this enbodi nent

- Can be eqpaogheshdevReinaga bfieg| csionkl AR pix¥i ol 1 St TICH W13riRh 451
Enbodi mrents 1 to 13. (Enbodi nent 16)
includes a switching TFT 452 and a current control TFT 453.

In this embodiment, at least one of a source signal line 458 and a power supply line
462 or both are formed by a printing method. Although a screen printing method is used in
this embodiment, an intaglio printing method using a drum to be rotated, an intaglio printing
method, and various offset printing methods can be applied to the present invention.  Such -
a printing method is relatively 10w. in cost and can be used in the case of a large area and thus
suitable to the present invention.

In this embodimcnt,lthe source signal line 458 and the power supply line 462 are made
of Cu. Note that a material for a wiring formed by a printing method has desirably a lower
resistance than a wiring or an electrode, which is formed by patterning.

Next, a pixel electrode 461 made from a transparent conductive film is formed on a

second interlayer insulating film 472.

Further, a gate insulating film 470, a first interlayer insulating tilm 471. and a second




The light-enitting device has superior visibility in bright |ocatgdndilith 2005
conparison to a |liquid crystal display device because it is of a

sel f-1um nous type. and noreover viewing angle is wide. Accordingly. it can
be used as a display portion for various electronic instrunents. The
fol |l owi ng can be given as exanples of such electronic instruments: a video
canera; a digital canera; a goggle type display (head nmounted display); a

car navi gatdrdfesSySl @M (AR 478UEH QcHeB RS RAMCHAGr 38ME &Rk SUCH .ASH rﬁaﬂﬁﬂﬁp'o
system an audi o conpo system): a |aptop conputer; a gane equil

~portable usf or malsivaBhiheTMMAL L8UEHLAS BuilRRse.n8 AR EL uu@t,m rmolq M e
t el ephone, a nobil e gane equi pnment or “an el ectronic k an i mag

pl ayback . agtevi ce provided with a recording nedlun1(spe0|f|cally, a deV|ce
whi ch perfornms playback of a recording mediumand is provided with a

di spl ay which gahedisRhaveil DBSE id mgfon RGP A8 iferi Qb L nt\lﬂdtl gS(dlm 4%‘

(DVD)). In particul'ar, because portable I'nformation term na are O?F%n

vi ened f ranef‘heg't@ﬁg&aéleﬂloﬁ&qﬁoﬁ'éo dg'cﬁél'yg def'ﬂg l%ct?c{) et—@? \I{eer:'li ﬁne%{m%h?llrtgc% s

regarded as very inportant Thus, it era emtting

d | h t t
devi g@ | SoRIRLANESy CXBIL R, 0 D7 A%’qé‘?g%%eﬁ‘ eﬁfﬁ% Eif [EedneBR ety
devi ce thhg Qlehﬂ?&de%%o@erg Eh%r};ﬁtlre%g%%cf i t1§eus%§r%r: t*ng%ap dpe 45%0@Hglth1§ étg.gu};-&r t he

portlon 2003, a speaker portio €0’ n
e B N PSR g S SR
70 200 DRSO EIEESIRE LA oI L5y Pl BB 20
R A B BTGB R ALy
e AT T AT R AR AR T
2202. supply line 462, which are formed by the printing method. In this embodiment, the
electrodes are made from a laminate film of Ti/Al/Ti.
The electrode 459 is connected with the impurity region 454 of the switching TFT 452,
The electrode 460 is connected with the pixel electrode 461 and thus electrically connects
between the impurity region 456 of the current control TFT 453 and the pixel clectrode 461.
The electrode 473 covers the entire surface or a portion of the power supply line 462
to make the contact. Note that, in this embodiment, the électrode 473 covers the entire
surface of the power supply line 462. With this structure, entrance of a material for the
power supply line 462 into the organic compound layer 463 can be prevented.
Further, the organic compound layer 463 is formed on the second interfaver insulating
film 472 to cover the electrodes 459, 460, and 473 and the pixel electrode 461. Further, a

counter electrode 466 is formed on the organic compound layer using a metal mask. Note

that an overlappéd region among the pixel electrode 461, the organic compound laver 463,




a display portion 2203, a key board 2204, an external connection pg%g §§%§gm5
a pointing nouse 2206 or the like. The light-emtting device in actor C
with the present invention can be used as the display portion 2203. Fig.

24C illustrates an inage reproduction apparatus which includes a recording
medi um (nore specifically, a DVD reproduction apparatus), which includes a
mai n body 2401, a frane 2402, a display portion A 2403, a display portion B

2404, a rerei NG e D, the i 2405, operation swtches
2406 a speaker port; s "’4%)@S ‘gyp?"ﬁrédﬁ tigEé‘.ﬂh%‘“a’ai@ﬁﬁﬁgﬁ%rti on A 2403 is

used mainly for, disphayifg.i Jd.nformati o while the. display A portion B
2404 is used né?nly ortgigﬁ %y?ﬁ%“éﬁégg%fégmﬂﬁ 5?%@P%§W?”Tﬁépxhuanum1

el ectro-opti ¢al. Vii.Ce | ccar.da W.th the present invention can be
dsed as ¢ Reb e oA Skl BRI DB e b BT e g e SBUBE T on
apparat us _j .Ng.a record ng. nedi further .inc|ludes a donestic .game
eggipnentpggg{ﬁ%pﬁgﬁgfsﬁ%ﬁ%u¥ﬁgFEEFH%ﬁ%%g?%ﬁi%ﬁﬁﬁﬁh £ GFCAR61G ﬁﬂﬁgl
conmpound na%eria# becgnes.higher in the 59 25 AUG 2005 future, it will he

appl i cabl &8 WY GAY O §RE<Sr rear-type projector in which Iight including

out put image ipformation is enlarged by neans of |lenses aor the like to he
proj ect ed. The&g%ﬁggthﬁﬁ??%ﬁﬁghgfggngﬁFBt?WZ?FHWﬁﬁfibh?%“%ﬁﬁﬁyFWR@FVLto be
used for di.spla i nformatiaon disirihuted through a tel ecommunication path
such as | H?tz‘raﬂﬁ%{tfucéur@#r‘f@gﬁ?@mt@llg‘vi sion systen), and in particul ar
likely to display noving picture information. The light emtting display
device is suitable for displaying noving pictures since the organic

conmpound terjal c exhi bit high response speed. Further, since a
Iight-eniﬁ%?ﬁ§L$8Wﬂggn of the light-emtting device consunes power, it is
desirable to display information in such a manner that the light-emtting
portion thereThe lifleeani®iag AsvisdTBisl supsridd Gsshililyein bAGEOLENRES Y cOMBRsINS 2

light-emtting device is applied to a display portion which mainly
di spl ays tbaidacysed displar daidettcae Gt is & dk@Pl®indBItpOAN@ mAeover viewing
angle is wide. Accordingly, it can be used as a display portion for various electronic

instruments.

The following can be given as examples of such electronic instruments: a video camera;
a digital camera; a goggle type display (head mounted display); a car navigation svstem; an
audio reproducing device (such as a car audio system, an audio compo system): a laptop
computer; a game equipment: a portable information terminal (such as a mobile computer, a
mobile telephone, a mobile game equipment or an electronic book): and an image playback
device provided with a recording medium (specifically, a device which performs playback of
a recording medium and is provided with a display which can displav those images, such as a
digital video disk (DVD)). In particular, because portable information terminals are often
viewed from a diagonal direction, the wideness of the field of vision is regarded as very

important. Thus, it is preferable that the light-emitting device is employed. Examples of




portable information termnal, and nore particular, a portable teQéﬁ%Z@ﬂS
an audio reproducing device, it is desirable to drive the light-emtting
device so that the character information is formed by a light-emtting
portion while a non-em ssion portion corresponds to the background. As set
forth above, the present invention can be applied variously to a w de range
of electronic instruments in all fields. The electronic instrunents in the
present ehtvodienesric inpmymanserrasomght Fe24.t i ng devi ce havi ng any one of
configurations shown in Enbodi nents 1 to 15. According to the present

i nvention, e\{;gnﬂfleﬁ] n.area of pertion is t o, make a
| ar ge screen “pr o él@llldett. dimst, Lutré Eug‘hlg Sé(,nrcga %plidéddt,l\fﬁu lePh ”t(‘?“dﬁi’ tf ‘H@ devi ce

o8 TS AP 0 30 ot a4 devt e Sce e
I AT LA G
% SR el S T AR PR Bl B '
o S, A M P T B B
Rl L D A TR PR e R R

. conprises Ifor .and a Iat ed fil man upper and side surfaces of the

~cenduct o ru'l'(gl]a ing gwm ormation d1<spl y devices such as for a personal computer, for a TV broadcast

feceiving, for an advertising display or the like.
Fig. 24B illustrates a laptop computer which includes a main body 2201, a frame 2202.
a display portion 2203, a key board 2204, an external connection port 2203, a pointing mouse
2206 or the like. The light-emitting device in accordance with the present invention can be

used as the display portion 2203.

Fig."‘24C illustrates an.-image reproduction apparatus which includes a recording
ﬁrle&i'urn”"(.ﬁor';--sp;ifi.cally, a DVID reproduction apparatus), which includes a main body
2401, a frame 2402, a display portion A 2403, a display portion B 2404, a recording medium
(a2 DVD or the like) 2405, ‘Operation switches 2406, a speaker portion 2407 or the like. The
display portion A 2403 is used mainly for displaying image information, while the displav
portion B 2404 is used mainly for displaying character information. The electro-optical
device in accordance with the present invention caﬁ be used as these display portions A 2403

and B 2404. The image reproduction apparatus including a recording medium further

includes a domestic game equipment or the like.

Note that if emission luminance of an organic compound material becomes higher in the




2. Alight emtting device according to claim1l, wherein the plat eggiiﬁ%iyw
formed by an electroplating nethod. 3. Alight emtting device according

to claim1, wherein the plated filmconprises at | east one selected from

the group consisting of Cu, A, Au, Ag, and an alloy thereof as a main
conponent. 4. Alight emtting device according to claim1, wherein the
conductor is nade of the sane naterial as a gate el ectrode of the

swi t chi ngfugtrenientl bg applidablghio efbbittiypgodevi-oee acgonet ingwhion ¢krd fcildingher ei n
the switching el enent conprises at |east one thin filmtransistor. 6. A

| i ght em auiwmgndevifeenavcos dilnged oy obais 0T LpsewhetheiiRe tohe pkbighéd. em tting

device is incorporated into an electronic appl i ance sel ected fromthe

group consi St’ﬁé}@gab mage reproduction

evi c n i
appar at us, portag (ZrRldn){(()cr“?%ﬁit(“ ESﬁr%m"P% il Imm? “]‘a]‘ gt ”“éf’htf”t F’H’@l“dew ce

conpri si ng;, ]{rﬁatwnu i@ibd ¥ ?f];rou ke c,c?)';nr an eﬁaﬂl Ryt @ﬁlén%tcﬁ Ll Ig?ﬁhg &V Qﬁl?lfi ng

plurality of pixels corrprlsm
I t, t t tt
el udi ngP2a+6h Sk B" ki g ‘&“E‘gﬁ@f za?o aﬁ‘%ﬂ%nsa’n? “%P'Cb*gw#mg%w y Webedt or
I th I 5 AUG 2005 wh
SUPPLYLnOsien EnkbAL o8, LS OBt (BTl R RLSTRRL 182 & S A 005 her el

and a pl and si de surfaces of the conductor. 8. A light
emitting n?iae%?aéganae?ggﬂ ﬁgm?%"“é“r%’e "7, wherein the plated filmis formed by

an electroplating nethod. 9. Alight emtting device according to claim?7,
wherei n the phabedifdelantighomitiisgsoradn bias tighteastiagkdedteshnburad® goler, grioup
consisting of Cu, Al, An, Ag, and an alloy thereof as a nain conponent.
_desirable to display information in such a manner that the light-emitting portion therein
becomes as small as possible. Accordingly, when the light-emitting device is applied to a
display portion which mainly displays character information, e.g., a display portion of a
portable information terminal, and more particular, a portable telephone or an audio
reproducing device, it is desirable to drive the light—emitting device so that the character

information is formed by a light-emitting partion while a non-emission portion corresponds to

the background.

As set forth above, the present invention can be applied variously to a wide range of
electronic instruments in all fields. The electronic instruments in the present embodiment

may use a light-emitting device having any one of configurations shown in Embodiments 1 to

15.

According to the present invention, even when an area of the pixel portion is expanded
to make a large screen, preferable display can be realized in a light emitting device which is

presented by the active matrix light emitting device.  Since the resistance of the source signal
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10. Alight emtting device according to claim?7, wherein the cond%é%éﬁELQMS
made of the sane naterial as a gate electrode of the switching el enent.

11. Alight emtting device according to claim7, wherein the swtching

el ement conprises at |east one thin filmtransistor. 12. Alight emtting
device according to claim7, wherein the light emtting device is
incorporated into an el-ectronic appliance selected fromthe group

consi st i ngnefin thediisglmytiondieeircey radwonpbit eresendinvicMBgecheRr GaUed tom lrve
apparatus, and a portable information termnal. 13. A light emtting device
conpri si ngereen ¢l for atdntpfe,af) ipihxebsstandangetdadonzia matri x, each of the
plurality of pixels conprising a switching elenment and a light emtting

el enent, the light emtting element conprising a light emtting |ayer

i ncl udi ng an organi c conpound; a plurality of source signal |ines for
supplying signals to the switching elenent; and a plurality of power supply
| ines for supplying potentials to the light emtting el enent, wherein at

| east one of the plurality of source signal |ines conprises a first
conductor . and a first plated filmon upper and side surfaces of the first
conductor, and wherein at |east one of the plurality of power supply |ines
conprises a second conductor and a second plated filmon upper and side
surfaces of the second conductor. 63 2 5 AU G 2005 14. A light emtting
device according to claim 13, wherein at |east one of the first plated film
and the second plated filmis formed by an electroplating nethod. 15. A
light emtting device according to claim 13, wherein at | east one of the
first plated film and the second plated filmconprises at |east one
selected fromthe group consisting of Cu, A, Au, Ag, and an all oy thereof
as a main conponent. 16. A light emtting device according to claim 13,
wherein the first conductor and the second conductor are sinultaneously

f or ned.
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17. Alight emtting device according to claim13, wherein at Iegsﬁ %Z(QPE
the first plated film and the second plated filmis nade of the sane
material as a gate electrode of the switching elenment. 18. A |ight
emtting device according to claim 13, wherein at |east one of the first
plated film and the second plated filmis forned by a printing nethod. 19.

A 11 ght e iyt At according to claim 13, wherein the swtching ‘
el enent congrllssu;s a%ﬁlqg'ast one thin filmtransistor. 20. Alight emtting

devi ce according to claim 13, wherein the light emtting device is

incorporated into an electronic appliance selected fromthe group

consi st ind bght gmiftiagdsyice gRIPPEUNE s conputer, an i mage reproduction
apparat us, anQngalpQ df hr?é:%@ b Qi erdingt th 4 18 83rhpri gevice
conpri si ng: a(igp ﬁr Ii?}?*eg% pI e{jzﬁarrang’eéébl?n aeﬁ?ﬁig fgg%eh o.f.%hsggg

pl ur al i syitdfinpelemient auhpliglht angtting edemerdtha dight emitimg clendent domphisingra lightng

el enent ; a.]gl #&aljt of source sitgnal | i nes for supplying signals to the
swi t chi FitEPe ARk nclide ancorganie forBpIMde?f nal | wherein at | east one of the
plurality of ,sQu6f of Gbddce | SifIRS 1MEEH6T §§plfing isighhlsCRONEHeCEWilchiN Blefeht, ! St -
conductive co:gli ng%ron the fi rés}t@L co_nductg@,%yg_n% 4 25 AUG 2005 %er ein the
term nal conphesisatdeast onmealf the phiuality of sovdcesigned lines eormises ¢ vendwelati ng  on

t he second ¢ tor. 22.  A/l.ight .emtfing device according to claim?21,
wher of n ot 2 pERGITREn wiey plt i SherBh B TRAREKIEE, g and The thi ro
conductive coating is formed by an el ectropl ating method. 23. A light

emtti ng device according to claim?2l, wherein at |east one of the first
and seceéndA lighhgmitting sle¥sstacrerdgnior ¢laias 1 awhergisthegnieted dilwcis darmedo By @Re

gr oup CQ@%ﬁéﬁlﬁtﬂggﬁEtth: Al, An, Ag, and an alloy thereof as a main
conponent. *.

3. A light emitting device according to claim 1, wherein the plated film comprises at least
one selected from the group consisting of Cu, Al, Au, Ag, and an alloy thereof as a main

component,

4, A light emitting device according to claim 1, wherein the conductor is made of the same

material as a gate electrode of the switching element.

5. A light emitting device according to claim 1, wherein the switching element comprises at

least one thin film transistor.

6. A light emitting device according to claim 1, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

~ device, a computer, an image reproduction apparatus, and a portable information terminal,

7. A light emitting device comprising:

a plurality of pixels arranged in a matrix, each of the plurality of pixels comprising a
switching element and a light emitting element, the light emitting element comprising a light
emitting layer including an organic compound; and

a plurality of power supply lines for supplying potentials to the light emitting element,
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24. Alight emtting device according to claim21, wherein the 2oralb 2w
conductor and the second conductor are sinultaneously forned. 25. A light
emtting device according to claim2l1, wherein at |east one of the first
conductive- coating and the second conductive coating is made of the sanme
material as a gate electrode of the switching element. 26. A light

emtting devige according ta.claim.21, wherein.at |east one of the first
conductive ¢ feinﬁapfﬁﬁsa Ogﬁé’?g@dg'ﬁg]l ST SWpLy pssRompsisey,3 ﬁﬁﬂéwra'md
printi na glabdein of Gppé dnti@hie sBithddsioPthedRMigGoaccor ding to claim 21, wherein
the switching el enent conprises at least one thin filmtransistor. 28. A

light emtting device according to claim2l, wherein the light emtting

devi ce i i AGOr ed into an.el ect.roni.c liance selected. fromthe
gr oup cgfls‘f\slth% géa Bﬁfﬁg %lvécﬁ I aéﬂc/orra&gv O, Tr Pbﬁ‘,e lgﬂte‘f? rfﬁ’é‘e‘s(rjfBHP‘f‘fgh%taPon
appar at @hectrapldtisg methodbl e information termnal. 29. A light emtting device

conprising: a plurality of pixels arranged in a matrix, each of the
plurality of pixels conprising a switching elenent and a |ight emtting

el enent g a ‘ (e : L for_ suppl yi potentials tg the
gt et (et ke QeviBt 4iorIBR) Klalh o ncin BHERe LR oCich

el ect ri cat lsylectod frat dib group vengbtitgadt Cy, Af, HQues, mdngdl Midyi Mefeof Whargiin at

| east one of the plurality of power supply lines conprises a first

conduct §PPPERALa first conductive coating on the first conductor, and
wherein the term nal conprises a second conductor and a second conductive
coating on the second conductor. 30. Alight emtting device according to
cl ai m 290. vhbglgiemitiing| deaize aocreding to bknithi7; sheeontecondietordoaiaida of thadatnbe

second %)aQeq"iJa E"té e\llgat%%?etcjcrgge <|)f$thcf=, (S)\E\rltc dngbgler%gnt?l ectroplating method.

11. A light emitting device according to claim 7, wherein the switching element comprises at

least one thin film transistor.

12. A light emitting device according to claim 7, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal.

- 13, A light emitting device comprising:

a plurality of pixels azrénged in & matrix, each of the plurality of pixels comprising a
switching element and a light emitting element, the light emitting element comprising a light
emitting layer including an organic compound;

a plurality of source signal lines for supplying signals to the switching element; and

a plurality of power supply lines for supplying potentials to the light emitting element,

wherein at least one of the plurality of source signal lines comprises a first conductor
and a first plated film on upper and side surfaces of the first conductor, and

wherein at least one of the plurality of power supply lines comprises a second

conductor and a second plated film on upper and side surfaces of the second conductor.

63




31. Alight enmtting device according to claim?29, wherein at | eagty e ¢has5
the first conductive coating and the second conductive coating conprises
at | east one selected fromthe group consisting of Cu, A, Au, Ag, and an
all oy thereof as a main conponent. 32. A light emtting device according to
claim?29, wherein the first conductor and the second conductor are

si mul taqgogﬁsﬁé’gfotr{ed. 33. Aljght emitting device accordi n% to_claim 29,
wher ei n 14t £IiBE devic acoording to-aay £1.iwhereir ablensi gna afithe fisstpdaierhfim

conduct i i i j a gate el ectrode of the
aﬂ@t&%eédnaqﬂ%tgq H%H‘I?sl %&T&cgﬁlr PRSI dedheti5g @ 9

swi tching el enent. tting device according to claim 29,
wherein at | east one of the first conductive coating and the second

conductiye ,cogating. s farned by a print] met.hod. 35. A light emtfjng
devi ce Aécé’rﬁé}ﬁﬁ ng dgyifs %‘"é’f’r‘i/lxﬂ%%‘?lﬂ“{ kgq“élﬁ"’tl’&ﬁﬁ @t@P%H%WF%QﬁrPg@?‘iékﬂ at
| east o ' ' ' i , |4 b tel | r?s%q, Ak Q) to
claim Zg,ﬁd V\H/r{?eéré(ca(?l?]d hfgﬂﬁgﬁhﬁrgﬁh{ilsf %iﬁtnﬁed\??gglei@tgﬁ f‘fdﬁgg}eg%’}é% go I n'%l gq’gn@l’

el ect r odilcAmpie.iand on aHey theteofl a$ a vraint trenppmenip consi sting of a di spl ay

device, a conputer, an inmage reproduction apparatus, and a portable
information termnal. 37. Alight emtting device conprising: 66 2 5 AUG

2005 a poxal ligteiitine devibe hédoRdn@tddsint 3, twheRin Rlo@kBeihAboaM hos@&oat ri X,
each of the plurality of pixels conprising a first switching elenent, a

pl ur al i egndyectos grprdmubifngansly formss. for  suppl ying signals to the switching
elenment, and a light emtting elenment: and a driver circuit for driving the
plurality of pixels, the driver circuit having a second swtching el enent

and a th7rd light eoliting deviesmstording &y Qhit BI, WiRsh avlegst Ohe bhhe MirstrpMied 1m0 f
source S|(9r]%I | i nes car&&:,ses a conductor and a conductive coati _ngh‘on t he
conduct 8pd thegsecond plaigd Tidoy is madg od dhe wancamaisrial s gafe legiradesaf thoswitehing t he

first, sgpapad. and third

18. A light emitting device according to claim 13, wherein at least one of the first plated film

and the second plated film is formed by a printing method.

19. A light emitting device according to claim 13, wherein the switching element comprises

at least one thin film transistor.

20. A light emitting device according to claim 13, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal.

21. A light emitting device comprising:

a plurality of pixels arranged in a matrix, each of the plurality of pixels comprising a
switching element and a light emitting element;

a plurality of source signal lines for supplying signals to the switching element; and

at least one terminal,

wherein at least one of the plurality of source signal lines comprises a first conductor

and a first conductive coating on the first conductor, and
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switching el ements are n-channel thin filmtransistors. 39. A |ig@5 AJG 2005
emtting device according to claim 37, wherein the first, second, and third
switching elenments are a p-channel thin filmtransistors. 40. A light
emtting device according to claim37, wherein the second and third
switching elenments conpose at |east one of an EEMOS circuit and an EDMOS
circuit. t emiting device ac ord to claim37, wherein the
second swi tcm’%ﬁ i e G TS GiRatig) Contilon F0k A FoRans Ui Ui P HE
third S%&meﬂguﬁé(ﬁlﬂﬁabr.l s a p-channel th| n film transistor. 42. A light
emtting device according to claim37, wherein the conductive coating is

f or med by an el ectropl ati ng rret hod. 43. A light em tti ng devi ce accordi ng

to clai ond e .coa |sf rintin

ot hoa. 24 1 U EERG WBFef ROHThE 1e15BE 0} el o eRSone ¥ it BB
conduct Icm&mgaﬁtl itlgthird epfidietive cadtinggasdrm@i By S8 |ei%@€r§j§laﬁﬂig3ﬁbﬂllaﬁ group
consisting of Cu, Al, An, Ag, and an alloy thereof as mai n conponent. 67

2 5 AU G 2005 45. A Ilght emtting device according to cIa|m37 wher ei n

t he condycyof Hﬁ% (Ej&ﬁﬂ% jcd chcorH to hesd %hegea atl%?sttéﬁ?el ﬁﬁ\te[fﬁﬁe 81;3%‘{??156

first, secon sw tchin enerit

accor di ngldm)tmé emannngbpmpimeeﬂmez&t ohegaéctﬂh&oﬁhfthé o fpdoﬁblsuﬁgaﬁpﬂd,, Al, 204
third sw tchj epent  conprjses at |least one tin filmtransistor. a47. A

| i ght e &4 @ﬂ@ytg%e%%&laﬁlﬁg?omoem m 37, wherein the first swtching

el ement conprises a plurality of channel form ng regions. 48. A light
emtting device according to clains 37, wherein the first sw tching el enent
conpri sé4. Bhight eniitting dbvitoacronding tytlains2 1, 4¢herddn tlicgivst @mduttonandidv seond

accordi n&éugtoggraels%%zane%ﬁy%me t | east one of the first, second_

25. Alight emitting device according to claim 21, wherein at least one of the first conductive
coating and the second conductive coating is made of the same material as a gate electrode of

the switching element,

26. A light emitting device according to claim 21, wherein at least one of the first conductive

coating and the second conductive coating is formed by a printing method.

27. A light emitting device according to claim 21, wherein the switching element comprises

at least one thin film transistor.

28. A light emitting device according to claim 21, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal,

29. A light emitting device comprising:
a plurality of pixels arranged in a matrix, each of the plurality of pixels comprising a
switching element and a light emitting element;

a plurality of power supply lines for supplying potentials to the light emitting element;

and
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and third swtching el enents conprises a gate el ectrode having a pe
portion, a channel form ng region overlapped with the gate el ectrode, and
an inpurity region partially overlapped with the gate el ectrode. 50. A
light emtting device according to claim49, wherein the inpurity region in
at | east one of the first, second, and third switching el enents conprises

a region having a concentration gradient at | east at an inpurit .
concentrat i off %fml ong Wi}lafgieftr;gaﬁbfgm}q’cpﬁgl, togitg lhelibnplpevgr Sﬂlﬂifééﬁ?* ation
i s i ncreasedywhibfelh iSdsPAR FUh@pRiAB S A1 ) jon.

51. Alight emtting device acgor di)ﬁg ?00 cr?géﬁn?%%%gﬁﬁ?ﬁ%eﬁ%%

em t t i ngndiefirst eonidsictivnenatipg ea thedfinshtomdactoglaedt r oni ¢ appl i ance sel ected from
the group copgi st of .a display device, a co ter, [ e .

repr oduct i onwiﬁrﬁglr {j’gdgr,nuﬁﬂd’o&%ﬁlﬁ%@t %B‘?"é’n& ﬁf’%&‘?ﬁ’tr?’gﬁ A EPTR %ﬂn.g%%ie CRAING

em tti ngn dRWeemidCRARdtsd. Ng: a pi xel portion conprising a plurality of

pi xel s arranged in a matrix, each of the plurality of pixels conprising a
switching elenent, a light emtting element, and a plurality of power

supply kinegs: L, Vi otentiaks to the Light emtti el enepnt.. and a
arver 207 S PEpRBL RS AR R 2. S @ lost it o1BP o SBRRkivS

havi ng eodiggand thesistdmidongu@lveke#tingdi dorenekibyad cfdtrbplatingnetiREeNt, 68 2 5
AUG 211U5 wherein at |east one of the plurality of power supply lines
conprises a conductor and a conductive coating on the conductor. 53. A

i ght egjthi i : ' - Al e t . the
first,  Shohilph SRHLAEARRGPALLIGS @ SURAD, MhersifBIRLEof of RERLy %08l
film treowingtand. th&4ecohd| doglitictivg dobiimg colaptiee atdast ohageléded FaimmheZrowher ei n
the fi rst,.secoPg, grg}ﬂ{ ird  sw {chi ng el ements are n-channel thin film
transi stypEEing gt Cg, 44, B‘éﬂ?‘ldﬁ‘hﬁ oy STER HETBHBICARPPREIE] ai m 52, wherein the
first, second, and third switching elenents are a p-channel thin film

transistors. »
32. A light emitting device according to claim 29, wherein the first conductor and the second

conductor are simultancously formed.
33. A light emitting device according to claim 29, wherein at least one of the first conductive
coating and the second conductive coating is made of the same material as a gate electrode of

the switching element.

34. A light emifting device according to claim 29, wherein at least one of the first conductive

coating and the second conductive coating is formed by a printing method.

35. A light emitting device according to claim '29, wherein the switching element comprises

at least one thin film transistor.
36. A light emitting device according to claim 29, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal.

37. A light emitting device comprising;:
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56. A light enmtting device according to claim52, wherein the ?slécbbm% ZEQH%I
third swtching elenents conpose at | east one of an EEMOS circuit and an
EDMOS circuit. 57. Alight emtting device according to claim52, wherein
the second switching elenent is an n-channel thin filmtransistor and the
third swtching elenent is a p-channel thin film transistor. 58. A |light

emtting devi ccordi t n_the gonductive coati IS
formed by alﬁ fé}clfo(r%g&} ggmqgsﬁét%glyﬁ%wﬁl}fdsg %ﬁatlpl &a&‘é ecagﬁl qug?di ng
to clai mtﬁzﬂlty\dﬂﬁfmlsrbdrﬂilﬁlsﬁ@r&iﬂfﬁ swacltingeichidnt, 9 AleRABCL davircd sidrahlihéddfor

met hod. 60. A light emtting device according to claim52, wherein the

conduct PP EB&f“ig%lS tooths siteling glemeat gnd 8 hightemisiingeiemensingndhe gr oup

I f
o1 A1 ght etes S B Bl Dl 88 wh AR STRENET o, 1 o

made of swhelnsgemmenmﬁrathirdamtamggtehnehectrode of the switching el enent. 69
2 5 AU G 2005.62, A I| ht e ttjﬁg‘i% deyi ce according to claim52, wherein
1

the first swigiihg leasbausme ¥ 85 soyreq signgl fipgs meaﬁ%w%@ﬁﬁ%a
regi ons coffictife éda@lﬁ%gﬁ'ﬂﬂetédnﬂgct&ev' ce according to claim52, wherein the

first swmtching ele conprises three channel form ng regions. 64. A
light emtting device according to clai m52 V\/nerel n at | east one of the

hivi ng 301 AmIEBOTTIENE, eyl ARG o ARG GRS Ab pBPie PRI P gat o

el ect r ogRitctanseldmehtd R h-tNarm@Dihe R rhhsitdrY, Overl apped with the gate
el ectrode. 65. Alight emtting device according to claim64, wherein the

inpurity region in at |east one of the flrst second, and third sw tching
el ement 39.C Oﬂplriéh% Cetnifhi e@ev?cré Qc \(/)II‘CP gg % c?a'?r%e ergirﬁ the first, second, and third

switching elements are a p-channel thin film transistors.

40. A light emitting device according to claim 37, wherein the second and third switching

elements compose at least one of an EEMOS circuit and an EDMOS circuit.

41. A light emitting device according.to claim 37, wherein the second switching element is
an n-channel thin film transistor and the third switching element is a p-channel thin film

transistor.

42, A light emitting device according to claim 37, wherein the conductive coating is formed

by an electroplating method.

43. A light emitting device according to claim 37, wherein the conductive coating is formed

by a printing method.

44. A light emitting device according to claim 37, wherein the conductive coating comprises
at least one selected from the group consisting of Cu, Al, Au, Ag, and an alloy thereof as a

main component,
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gradient at least at an inpurity concentration of 1 x 1017 to 25<A%1§G05
[anB, and the inpurity concentration is increased with increasing a
di stance fromthe channel formng region. 66. A light emtting device
according to claimb52, wherein the light emtting device is incorporated
into an electronic appliance selected fromthe group consisting of a

di spl devi : t - duct | tus,
por tab 451 f it s uREBIRF heroRltas DAL R RN aP BRIt gta 5 figReme
em tti ngnat@idl 6€a g0 REIrsdEr thd frsb@BSndDhnd thirdsWittkind cRB¥hgONduct or | ayer

over an insulating surface of a substrate; formng a gate insulating film
over the sem conductor |ayer; formng a gate el ectrode and a conduct or over

the Janist SR oRA Ao ARAD SIRAL Sl T Do R B ™
conduct anéthidatwiringalénint aompress at Rastsina fiadilnhamsisioe. conductor on a

surface of the conductor by an electroplating nethod to forma source
signal line; formng an insulating filmcovering the source signal |ine;

and fogsin i s i:ns i.0g. f il : 68.
A net hogmofgrrg%kg%%{t ?ﬂg’? ﬁ%‘“ﬁé ?@ﬁ‘?ﬂékgﬁt‘?ﬁ‘g%gﬂ’%gma@é gfri ﬁ?ggﬁﬁgﬁ%}ﬁéﬁ&%
wher ei ncoinprises aplwelityi frehhndel fremigg pda@s.of a naterial conprising at |east
one selected fromthe group consisting of Cu, A, An, Ag, and an all oy

t hereof as a main conponent. 69. A nmethod of manufacturing a light emtting

devi ce ag.comiggg es@uﬁlgaaeﬁ@accmgewh clal}fis 3@9%&%%@ firs gweﬁhg%léﬂlérﬁ a

wring to be t sane potential in the step using e electroprating
met hod. cq@priges ilkred oehnofl foamingacgionsi.ng a |ight emtting device according to
claim69, wherein the wring is separated by a laser light after formng
t he conductive coating. 71. A nethod of manufacturing a light emtting

devi ce a9cQy GphCerhittig @videSbcoitg & flafd1§7, wherein at least one of the first, second
and third switching elements comprises a gate electrode having a taper portion, a channel
forming region overlapped with the gate electrode, and an impurity region partially

overlapped with the gate electrode.

50. A light emitting device according to claim 49, wherein the impurity region in at lcast one
of the first, second, and third switching elements comprises a region having a concentration
gradient at least at an impurity concentration of 1 x 10" to 1 x 10'® /em®, and the impurity

conceniration is increased with increasing a distance from the channel forming region.

- 51. A light emitting device according to claim 37, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal.

52. A light emitting device comprising:

a pixel portion comprising a plurality of pixels arranged in a matrix, each of the
plurality of pixels comprising a switching element, a light emitting element, and a plurality of
power supply lines for supplying potentials to the light emitting element; and

a driver circuit for driving the plurality of pixels, the driver circuit having a second

switching element and a third switching element,
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wiring is separated sinultaneously with the substrate after pl at? ﬁgf.\UGi’Zi.ﬁ%\
nmet hod of manufacturing a light emtting device, conprising the steps of:
form ng a sem conductor |ayer over an insulating surface of a substrate;
formng a gate insulating filmover the sem conductor layer; formng a gate
el ectrode and a conductor over the gate insulating film adding an inpurity
el enment inparting an n-type to the sem conductor layer to forman n-type

i mpurity regiwberelt aloash gna of tredlatlityeofgoater suppialinescomprizees comhict and e
than the conductor on a . surface of the conductor by an el ectroplating

met hod FEOPUIFHY S CORE POdpHIMIUtOhe: forming an insulating film covering the
power supply line; and formng a gate signal line on the insulating film
73. A nmethod of manufacturing a light emtting device according to claim
72, whep?i i\ lipkt emidingedsevidegpeadrdinignte dlamnil] evisfein antrastrangl of dberfirst, seeandat

| east on el ected. from the grou onsi sti.ng. of Cu, A, An, Ag, and an
alloy t g ﬂjglid sgvgt%g\nﬁaeferme 6%%'%3%?#.” %ﬁsq Oﬂehﬂ?ﬁgﬂ ISASIHRhuf act uring a | i ght
emtting device according to claim72, wherein the conductor is connected

wth awring to be the same potential in the step using the _
ol ect r opfat AnEIRETNENE e BCAUEIR00SIAS, S wherkothoffinsermetond: und ibird

light e I: | { i.ng. t aim 74, wherein the wring is
separ at %R%I?H%e@%\é}éﬁ%feﬁgﬁ%[%g?%}n%?hlm}%;t?rﬁ‘e conductive coating. 76. A

nmet hod of manufacturing a light emtting device according to claim 74,
wher ei nsghe W.ring | epar at ed_si nul taneouslﬁl with the substrate after
q

| S . ? d .
pl ati ng>°774 hehtgnfingndevienaccqeding do slaiwr 8. nyhereincihai fisst seqpds end, thisd 4
conduct %;[aﬁ%élie&%ﬁts%& ag‘E-ch of 1% Btm 8nsifods! 9ht em tting device according
) co

to claim erein sal nductor conprises an Ag

56. A light emitting device according to claim 52, wherein the second and third switching

elements compose at least one of an EEMOS circuit and an EDMOS circuit.

57. A light emitting device according to claim 52, wherein the second switching element is
an n-channel thin film transistor and the third switching element is a p-channel thin film

transistor.

58. A light emitting device according to ¢laim 52, wherein the conductive coating is formed

by an electroplating method.

59. A light emitting device according to claim 52, wherein the conductive coating is formed

by a printing method.

60. A light emitting device according to claim 52, wherein the conductive coating comprises
at least one selected from the group consisting of Cu, Al, Au, Ag, and an alloy thereof as a
main component,

61. A light emitting device according to claim 52, wherein the conductor is made of the same

material as a gate electrode of the switching element.
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particle. 79." Alight emtting device according to claim 13, whe?éi ﬁU@a?QQS
conductor conprises an Ag particle. 80. Alight emtting device
conprising: at least a thin filmtransistor forned over a substrate; a
wiring formed over the substrate, the wiring conprising a conductor and a
plated filmon upper and side surfaces of the conductor, an interlayer

I nsul ating filmforped over the thin fil m{ransistor d the wri : and a
i ght ofitt t‘%‘r}bg BN JeSieRrCaIne {9 Glain, | WeEpin the ditst SYHching ﬁ{é%mé

l'ight egddipridR8 a pRISIE F cRiBEL fobhfle i¥eiopiinected to the thin filmtransistor,
wherein said conductor conprises an %\g particle, and wherein the thin film

transistor and the wiring are electrically connected to each other through

a contagt hple.forned in the interlayer.insulating fil 81. A light

o e ngads it Siling: dhyloadePifits B Slaimort i weusnSithve Mrhea by
an el egdhipiNed tirddciiBhélTemifg regiods ght em tting device according to claim
80, wherein the plated filmconprises at |east one selected fromthe group

consisting of Cu, Al, An, Ag, and an alloy thereof as a main conponent. 72

25 A 005;:83. i .em il devi.ce.according,to claiim 8Q, wherein the
i ant oSy (o it e tic kbt QRIS P SR PR eC g Frsigond

sel ect eghd thiva éwiech@roelpmentd dodiprings @fzattl @BdtAMe HAQMIGCE taper OARM! §lchad2] | MagE
reproducti on apparatus, and a portable jnformation termnal. 84. A light

em tti ntPTEERE degiennpyierlappeg: vath fhea gatea clepiredes j andy enaispusityrregionnpyrtisNer a

substrag%la??g@w{tﬁ&eséa%gc&(jdge formed over the substrate, the source
signal conprising a ' :

65. A light emitting device according to claim 64, wherein the impurity region in at least one
of the first, second, and third switching elements comprises a region having a concentration
gradient at least at an impurity concentration of 1 x 10" to 1 x 10'® /om®, and the impurity

concentration is increased with increasing a distance from the channel forming region.

66. A light emitting device according to claim 52, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of a display

device, a computer, an image reproduction apparatus, and a portable information terminal.

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

forming a semiconductor layer over an insulating surface of a substrate;

forming a gate insulating film over the semiconductor layer;

forming a gate electrode and a conductor over the gate insulating film;

adding aﬁ impurity element imparting an n-type to the semiconductor layer to form an
n-type impurity region;

forming a conductive coating having a lower resistance than the conductor on a
surface of the conductor by an electroplating method to form a source signal line;

forming an insulating film covering the source signal line; and

forming a gate signal line on the insulating film.
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conductor and a plated filmon upper and side surfaces of the ?eén%%t%"ﬁ‘ﬁ an
I nterlayer insulating filmforned over the thin filmtransistor and the
source signal line; and a light emtting el enent formed over the
interlayer insulating film the light emtting elenent electrically
connected to the thin filmtransistor, wherein the conductor conprises an

A tigle in the thin filmtransist d the wir) ,
el cct i E51 P MG Cat e ithe SeRLrmTEnY dtigfs SO CING BT Bhere B ¢ he
i nterl ay@ircd BipHAlAd S fralidor %ﬂglﬁte’fisr @&rﬂpﬁsiﬂghﬁ 1&%&&{6 adé&d ﬁbﬂleth%;%rplr}‘% iI'm

transi stor and the source sign ine are Tornmed on a sane insul

film gsonsiting ghCuefd,thu, dg, ded acallgcboredf a5 maincbmipondd, wherein the plated
filmis formed by an electroplating nethod. 86. A light emtting device
according to claim84, wherein the plated filmconprises at |east one

sel ect egof OMetdd GTBAHUFENHSE 1iBBt hitldh ddice Mordih tcPFinfB7 Avh@¥intdier eof
as a main conponent. 87. A light emtting device according to claim 84,
wher ei nC@ECor ghtconppated rwthi @y wddng do henthsr ponapetential in dhe siepcusiogitbe

appli ange.s&lIS86 eTg m t he group consisting of display device, a

conput er, art 1 nage reproducti on apparatus, and a portable information
termnal. 73

70. A method of manufacturing a light emitting device according to claim 69, wherein the

wiring is separated by a laser light after forming the conductive coating.

71. A method of manufacturing a light emitting device according to claim 69, wherein the

wiring is separated simultaneously with the substrate after plating.

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

forming a semiconductor layer over an insulating surface of a substrate;

forming a gate insulating film over the semiconductor layer;

forming a gate electrode and a conductor over the gate insulating film;

adding an impurity element imparting an n-type to the semiconductor layer to form an
n-type impurity region;

forming a conductive coating having a lower resistance than the conductor on a
surface of the conductor by an electroplating method to form a power supply line;

forming an insulating film covering the power supply line; and

forming a gate signal line on the insulating film.

73. A method of manufacturing a light emitting device according to claim 72, wherein the
source signal line is made of a material comprising at least one selected from the group

consisting of Cu, Al, Au, Ag, and an alloy thereof as a main component,
74. A method of manufacturing a light emitting device according to claim 72, wherein the

conductor is connected with a wiring to be the same potential in the step using the

electroplating method.
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75. A method of manufacturing a light emitting device according to claim 74, wherein the

wiring is separated by a laser light after forming the conductive coating.

76. A method of manufacturing a light emitting device according to claim 74, wherein the

wiring is separated simultaneously with the substrate after plating.

77. A light emitting device according to claim 1, wherein said conductor comprises an Ag

particle,

78. A light emitting device according to claim 7, wherein said conductor comprises an Ag
particle.

79. A light emitting device according to claim 13, wherein said conductor comprises an Ag

particle.

80. A light emitting device comprising:

at least a thin film transistor formed over a substrate;

a wiring formed over the substrate, the wiring comprising a conductor and a plated
film on upper and side surfaces of the conductor,

an interlayer insulating film formed over the thin film transistor and the wiring; and

a light emitting ¢lement formed over the interlayer insulating film, the light emitting
element electrically connected to the thin film transistor,

wherein said conductor comprises an Ag particle, and

wherein the thin film transistor and the wiring are electrically connected to each other

through a contact hole formed in the interlayer insulating film.

81. A light emitting device according to claim 80, wherein the plated film is formed by an

electroplating method.
82. A light emitting device according to claim 80, wherein the plated film comprises at least

one selected from the group consisting of Cu, Al, Au, Ag, and an alloy thereof as a main

component.
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83. A light emitting device according to claim 80, wherein the light emitting device is
incorporated into an electronic appliance selected from the group consisting of display

device, a computer, an image reproduction apparatus, and a portable information terminal,

84. A light emitting device comprising:

at least a thin film transistor formed over a substrate;

a source signal line formed over the substrate, the source signal comprising a
conductor and a plated film on upper and side surfaces of the conductor,

-~ aninterlayer insulating film formed over the thin film transistor and the source signal

line; and

a light emitting element formed over the interlayer insulating film, the light emitting
element electrically connected to the thin film transistor,

Wherein the conductor comprises an Ag particle,

wherein the thin film transistor and the wiring are electrically connected to each other
through a contact hole formed in the interlayer insulating film, and

wherein a gate electrode of the thin film transistor and the source signal line are

formed on a same insulating film.

85. A light emitting device according to claim 84, wherein the plated film is formed by an

electroplating method.

86. A light emitting device according to claim 84, wherein the plated film comprises at least
one selected from the group consisting of Cu, Al, Au, Ag, and an alloy thereof as a main

component,
87. A light emitting device according to claim 84, wherein the light emitting device is

incorporated into an electronic appliance selected from the group consisting of display

device, a computer, an image reproduction apparatus, and a portable information terminal.
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