; ~e3el”~1[, F6* T~ LI GHT EM TTI NG DEVI CE BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 5 The present invention relates to the manufacturing
met hod of semi conductor device, in particular, present |nvent mm""wmluwﬂm

a light emtting device conprising an organic light emtting

formed over a substrate having an insulating surface. The inventi oradso
relates to an OLED nodule in which ICs including a controller, or the liKke,

is nmounted with an OLED panel. Note that, in this specificati onrlmmlm
|ight emitting device includesLIGHTCEMITHANG DEMICKr the OLED fﬂ”” ”j
El ectroni c equiprment using the light emtting device is also includegh,

the present invention. Noted that in the present specification, the term
"sem conduct or device" genegaldRGROGNGH BE SRVESErWN ch is capabl e of

functioning by utilizing semconductor characteristics, and a |ight

em tting devi.cFEicldof wkdatantioopti cal device, a 15 sem conductor circuit and

an electronic device are all included in the sem conductor device. 2.
Descri ptison of t herhRgh@defdindéitidRacRiNds! ¥ thé Rahiatmeig hihddosiEchtcotkdlistot Thi n
Film Transi stor) over a substrate has been greatly progressed, and its

appl i cati on desicaningatticndarnpresdnx imliespdaselaesiocdighs edittiag tievie¢ yordpristhgped. 1 n
particular, a TFT using a polysilicon filmhave a higher field effect

mobi I ity (alosgamietight enditting desviap KOLEDY fornheshovan st subbirate demingran pmelatimg T
usi ng an anor phous _silicon film and thus, is capable of_ high-speed

oper ati ons. S¥Haf%ef dbe m‘éF“éI‘PP\ﬁlsﬁ’g“'é’?tF%m e QUER moshvls iy WB¥ChT&5Fsmﬁ]§ﬁH¥§ )

pol ysilicon

Govel oprent PBFOLSRIABY “h‘igs"?@ﬁ%é@v%@n i
Since, drivi ng. G Sl AOMePhEEhS Y BLEN BuSRRTEAE GRER HOSREPELALSL: Mo

an aCtIVE ma ere are vari ous advantages suc

reduction in, Liaﬁaemﬁiga&lw[ghmnm doviEh a&&mcmteu@mm@ rés@ﬁt fvsplqy devi ce,

i npr ovenent |n yield, and i"nprove hr ou addi tjon, an

active matri x | ] Wedefﬁat‘tlpn@ed@i??% S(Pﬁ%‘ ‘@?‘i‘%ﬁt F te’éﬁ’ rTﬁF?“‘ioéfilé‘itP’édicY’Geas
light em tt C n S
ig ﬁzdﬁﬁl}ﬁ at CHHRAR shi @h &b”clf S’PSfuﬁét?dr eﬁ‘fﬂe%red it as

actlvelyre earc e light emtting eV| s al so

organi c EL dempioaymténmiam:)ertslncgragalallxght eghtingdeitd, g etbicodeptiCAldebDiE, a 5 An
OLED is self-lumnous to have hi qh visibility, and is optimal for making a

di spl ay Phi e@iGoadugiongiEquit ik an firgrqdedeyigy arﬁ all iggluded %ryt:h@aﬁpmeﬁ%lsp%fyr (LCD)
i's not reqwr ed. Further, an angle of view has no limts. Therefore, a
light em tt| ng Hevi ce usi ng an OLED has thus cone under the spotlight as a

substitute d dpdsapipayvobe RetatéRAs and LCDs 10 An active matrix driving
system for displ ay| ng an imge by arranging a plurality of TFTs in each

pi xel and sequenRialnty, WEhddl f?ar\fbr‘?fﬁﬁ'g wgmh FilePMRsi8®r P6\Rr AREBst e 2
light emtting device using ED el enent s he TFT is an indi spensabl e
has been greatly progressed, and its application to an active matrix display device is

20  actively developed. In particular, a TFT using a polysilicon film have a higher field

effect mobility (also referred to as mobility) than that of a conventional TFT using an

amorphous silicon film, and thus, is capable of high-speed operations. Therefore, a

driving circuits that consist of TFTs using a polysilicon film is provided over the same

substrate as pixels, and the development for controlling respective pixels is performed

25 actively. Since driving circuits and pixels over one substrate are incorporated into an

active matrix display device, there are various advantages such as reduction in the

manufacturing cost, miniaturization of the display device, improvement in yield, and

improvement in throughput.



el ement for realizing the active matrix driving system In addition, for
the purpose of realizing the active matrix driving system in the 15 |ight
emtting device using OLED, since TFT controls current anount fl ow ng
through OLED, it can not realized when TFT that uses |ow current effect
mobi I ity anorphous silicon is adopted. It is preferable that the

sem conductor filmhaving a crystallizing structure, typically, TFT using
polysilicon is adopted to connect to OLED. The sem conductor film having

crystalline str uﬁtdgﬁgiqng XPE&W_C' Matrid 1&‘1‘% Xﬁit{ii]%g&/i_gcogﬁewig%fiei Hﬁgg {e erfe%r m

TFT, and pixels an riving circurts are forned 1 ntegr y oV e sane
substrate, (NANEMY eltEnAHHAES), FhicEPANEEL §NMOIUERGIT M et anEBLY £vEYY
reduced and a frame area (the periphery portion of the pixel portion) is
al so reducettseddohdel eThe elighn eniaingt devided-is aiso frefented tbyasusigagict BE displays
polysilicon, its electrical characteristics are finally not equivalent to
t he char act €PEEDR)cer aygarac NS ammitting dodes (QLEDs)ned in a single crystalline
silicon substrate. For exanple, the electric field effect mohility of a
convent idnal TFTAR QI i selfplugrinaysde haye high yisibiligy, ppd spRsimal ohmaking at he
single crystalline, silicon. rther, the TFT .usin oJysilic as a

probl em t ha mp@Yjﬁnlawg%aﬂgwgﬁgvgﬁghagghﬁgdgPﬂymi%Vﬁ?Lﬁgﬁkad@t MY due
to a defect f dgj r j Iy 1.aht jtting
devi ce, ot [GREpECrhtydt BEMRAERY Bl RusCiofhth, Fh8eRice, DubNEmh g
suppl yi ng afsigh 8 IGTIIED $4S HRRLcohR ﬁ{aeﬂhce[%p_%ﬂ?ghg%Q%rsﬁbit}{u@rdié’ﬂl%ﬁ%\&i@c gach 5
pixel. Alowoff-electric current (loff) is tequired in the T functi oni ng
as the sw tcRmmgn®lemnt while high driving ability (an on-electric current
lon), the prevention of deterioration due to a hot carrier effect and the

i nprovenent of rAdhiahive imatriardrivieg)siystesh for displa¥ifg 4dronmsgrpblyyamangihge a
electric current to the OLED. Further, high driving ability (the

on- el ect ri cpletaliteaf TFEnin each pixgl andessguantiaby waridingra \aden sigial dulenoven asane10 hot
carrier effect and the inprovenent of reliability are also required in the
TFT of the @efaof ?#@hﬂﬁm\?ﬁ%dw%uﬁmg Ol glrmentss Theel T his an infisasnsablst a

pi xel is determned by the ON current (lon) of TFT which is electrically
connect ed MFFWCQH%&EE%ZQﬁSh%ﬁﬁﬁﬁf% n 3&? SYP'$™ he EL el ement wi t hout

dependi ng on thq 'Eilil"(l n,nﬁ)tr lal%gpurr]%%%r&réa?izﬁntggﬁg9&%19&?9??@%1%;59’%%8%%&%“5ed

in lum nance if current constant” 1n case o Ite on

over al I 1ssur fiag@mifidl R¥REBLBg OI'ES, 38R e AfFTeinkdls! e htiFh S1A B8 Wi thidizh
emtting time and perform ng 64 gray scales, the ON current of the TFT

whi ch is el ©LED, ¢tadahhot edatiged @enTFT thhasésdloal @it efieud nsobilixlyi s@sorphousent to
the OLED is dispersed 1.5610 (=1/64) froma fiducial point to shift one
gray scal e.siliGorMsradopted. ItnsqmefErable thet thesemitonteontilm bavigg alcaystallipiagt er i ng
and unevenness of the thickness of EL |ayer disorder the substrate. There

i s a slight$tucie, tapicakhy, i TFT wriggeadysiliconmisiadoptad Eneqrasctig LR+ t he subj ect

tob de i [ f .the above- ti d bl t d the .
charact er i stic. VA STIGHUBFOE LR TInE SHaE e BEHFbwe: HEpLY agrbilicn

| umi i 1V. 25 bt ' 1:0Q i 1to: ' th
vari ot h; ARisdREERY Bhm 12, s AP RS0t I8 OMTFeeb Ry CEHRE | 07

TFT, and t ohRAYGSIrABE ALY 3hé ABmbE bUEBHRC& HeY termid¥NARrfhatiddhy | DIMERAT ON 3

Moreover, in conventional active matrix type light emtting device, when
and a frame area (the periphery portion of the pixel portion) is also reduced.

- However, even when the TFT is formed by using the polysilicon, its electrical
characteristics are finally not equivalent to the characteristics of a MOS transistor
25 formed in a single crystalline silicon substrate. For example, the electric field effect

mobility of a conventional TFT is equal to or smaller than 1/10 in comparison with the

single crystalline silicon. Further, the TFT using polysilicon has a problem that is



resolution is tried to be raised, the problemthat the aperture rate was
restricted by arrangenent of electrode for the retention capacitance in a
pi xel portion and the wiring for retention capacitance, TFT, various
wiring, and the like had occurred. This 5 invention ains at offering the
pi xel structure which raises the aperture rate in a pixel portion. As one
of typical indicators of TFT characteristics, a V-1 characteristics graph
is knowmn. At a position where a build-up in the V-1 characteristics curve
IS nost pregnpl S (It ] . . I Si i .val f
electric cu??sg)!ral{spc lg%‘}esgh ?r%sg{y.ﬁf?ﬁ@%g%%? I ‘r‘fgf@é ﬁ)i az&tf cglf(;c}g)seg @{%g# 8%(%%%& ric
current SUDB'&ﬁQal'E‘gQaiﬁﬂ OLED is controlled by a TFT, the value of electric
current of the TFT that supplies the current to the OLED | argely di sperses
when the rising ppihatlight sp@tisgdevitient Vakue TOT fumdtioagey ata §WikcHing tRehepPi Nt
is called as threshold voltage (V',) and is a voltage by which the TFT is
swi t ched t o andadi¥TSoasuppl Hog b eleniceurient tgan €A D aretgenerall § arreggeddeda¢hat
the closer to zero the Vth is, the better it is. It is regarded that when
the Vth becoied |Arlger off phectiie cuuert (lor) ds dequiredginydict BGE faneiianing asushe

consunption nmay, be caused. . There are i nds of dispersions in the

el ectric cushuRkingslemenbwhily lg“’r*rﬂﬁVlw@wtw?%w-ﬂeC‘s%u TEn g, (B¢ Rffivgntion

di spersion 3.sjignma of the electric current value.and the 20. other. is the

di sper st on o keredian O, T, & HhichrferdBa! pifuS pBPOuiugy O RivBhiy Bk T
current val LR RESTR PAE teh Sl @EudHTRE " S il

present speg%ﬁlllﬂggtlﬁg}ﬁ? this r%ﬁ@%@?‘é %E e?ésw]é FS:I(J) cal ﬁéggabsl'@jng(ru#gfllt’ rzﬁg%]

di spersi on) 4rivhe HiLgiie dVRELR RrRAVE,) HéNfeddnibn oh@ERribfatidnidBde gy t hat
the latter dispersion depends strongly on gate voltage value (Vg). In Fig.
3, rel atpoonabi gardér ditkcvaanthygapiovepentudneledbility pee alfoleqieéhinrtat TRIC@T theV = 8
hum of various channel lengths (5 p,m 10 um20 um50 p.m 100 pm 200 p.m
and 400 pn) datadinecirivitlg cieabitdi sper si ons is shown. Furthermore, in Fig. 4,
relationship bet kee Wasicd ok GRAMIEE of Y Pl IR ERAANG bich Budn B, pm  of

various channel |engths and normalize spersions 1I's shown.
exper i ment abf @&Tavkith isheedibda]y tdnmetee sedthtani QLLEDtandrsupplids cuorenb® the EL
described in detail. Wen the channel |ength of the TFT that supplies an

el ectric cufleBrnt Hthodk depqngings onrdbfe drige gaithod, Bers df (e PROPLEER SUSREISEOT & r ent
; . - ! _ _ L
or opar od w EEEA RS BN ARERS! iy s HIB L BEPERRBLhTCh R, |

fixed at 8 VhmfaceanHBomekdinplbeinC basndl adjestiggNumdtance Gyl Rghh CenMitting fi6R gndn 200
um and 400 pm_ respectively. Wth each of the TFTs the di spersion of
on-current AfdoRyRESHiFBHS@lespde N RuEsH ofEhes TV Bavhichis slecicaly ceppsited ar e

h i Fig. . . . 3
Cength 1 mudt e BLRIRE and BV Eiciet (ot oL kD WHRRAR, ¥ ShAR TR h
di sper si on wifidociabpgiacto shift bhegrmdcalm val ue

20 Moreover, when OLED is formed, the gap of EL layer pattering and
unevenness of the thickness of EL layer disorder the substrate. There is a slightly
variation in luminosity. This invention makes it the subject to be made in view of the
above-mentioned problem, to reduce the characteristic variation of each TFT, and to
reduce the variation in luminosity.

25 Moreover, it is also making into the subject to reduce the variation in OLED
which is not related to the characteristic variation of TFT, and to reduce the variation in

luminosity.

SUMMARY OF THE INVENTION




10 of the electric currents in an ensenble of a particul ar nunber of TFTs
(normal i zed di spersion) does not change. In the present invention, in order
to make the dispersion lower, a TFT is designed to have such a | ong channel
| ength as to be ten tinmes or nore or several hundreds tines or nore |onger
than ever so that the TFT may be turned to an on-state at 15 a particularly
hi gher gate voltage, and furthernore a gate voltage that is input fromthe
outside is set to drive. The TFTs whose Vd is set at -7V, channel width is
fixed at 8 Vim Mmew@anhlelcon\@ngomali@tisetmatixmpqrﬁg!nt emtagudedcaf whére
dispersions of .the on-.c nts. £qhthe nor ed dlsger5|ons t hereof at Vg

= -3V, respé%stoll‘t}ejlnyls ‘gﬁ‘gé% B4ATY 73“&’1%’{’ tat © SPCTHITRAUF WasHiEstTieted Bhose
channel | engthnfdindBr BleBrédcTolBRIHERShACapYiaice R a/pixelpotithh aHa t

channel | engt hn$s 00 pem ar eoneasur ed atap Vg aECfE 3. 7p§’x pOand Et heﬁgl'%xsP %/nose
channel | endoh mtsntttﬁl()cwamtarlce, S waeidusaitwikigg,—and thS 1e Meals ncamedt Thésul t s
are shown in Fi shown {n Fig. 2, as the channel |length |s nade

| onger and ewpg% at‘t*r‘ea‘g%ff“é‘"%h?/BP‘teg&é“C(“Vﬁ)Vf@rlhﬁ"é@és (b JREFUTRBEe B Pixehe
sinmpl e di Sp%ﬁlo‘ﬁ” of on-current but also the normalized dispersion can be
reduced. In‘this exanple, in order to nmake the Vg larger, the TFT having

| onger channel | exsgirte dafsypisadnditirosve I TFT tharacteristics, @sV-l icharactetistidshpgaptbove

but, in order to make the Vg larger, within perm ssible design limts, for
i nstance, t hekBowhndM wPatiHOMMWhSTE pdUHANW WHBE (&l charagististics surys dhmest a
drain regio h t

o) D e RS (TR0 5 ARAE IO SFLSL Y Al
provi desoa 'Na:'ox\&lft@g if h&maeé thlaeaﬂgélECmS clifgrld shsplige to arsQBEDN ik eahtklled: ral
tens of to several hundreds of times |onger than that of the related art,
so that theTFETtheayalireof glepieis quarcaholoestial thagsuppligathe qurangée theu@hER gher

than ever to drive a ow.channel conductance gd. Fig. 1 shows
data 5 corrgagﬁ%}héiﬂsr?ﬁmf%n%x@“frésr\I&EP%mp&@?eéf)eﬁ show ng channel conductance gd

of individual TF_ﬁi'ner@ﬂﬁrofthﬁa%@Jﬁh&ﬁﬂﬂgtpbﬁx'f‘iss da¥Bd ad HeeshBRNIRIagt( Wi Nandnd
t he channel length) as the d Fig. 2. In the present invention, when a
TFT that su|tﬂp€l vataga byurhienthet 137 Tain s@IitEREd to anwdestaiec Huttheamora, in g@erainlges t hat

th | t V 1 I
than_gat® EiEEGE0 ey thE pleRen § Roro e B e ERifr iy 4 a9y e whRm ™"
conduct ance i, ShechR@d firgd, ah crb@seBn @ drivifs Wapé yndimomr Comuiptiof $ay ﬁeurt her
preferably 2 x 10-9 S or |less so that dispersion of the current that flows

to the TFT causetbe reduced, and a certain constant current can be flowed to
the OLED. I n addi iontot e abo resul ti fromthe snmaller _ch I
condustance gd.  TBernueqrogindy ShaispertRes & Msc bRBeaoRe LG CE oI I ar e
contracti Onsb&lﬁ&lﬁl—oh@}é%e QxH?plé G’lsﬁer%htﬁﬁ DOt Bk Neaic LUrRat YRRE aﬁél'ihebe

al so reduced. Furthernore, by nmaking the channel conductance gd snaller,

even whah t htheOisHbe rtﬂwpetsmxdwttbrrcspeettted rhahumombier (@agagy valhe) auhe electrfd owi ng
to the OLED can be nmaintained a onstant valu res [ nt ai ni ng
a constant BYiFgHt YAlUES 1 gnpensem Z?LZ' ?d’ partichley swmbicy qfoiglrszgg’clﬁltevé’éesﬁt t he
OLED are ShQHU&flc-EhSnCthﬁrH}?der&&{‘Q%ﬁ@dQQa h%ﬁﬁ%@&sﬁex@fo@\ ient of the

| d-Vd curve, and as the channel conductance gd is made smaller, the

gradi ent of the [Mte\foesent vmvdnmrs)rhasc doed ehat thersuista nepndencya s bt dattéral | y

constant current, value. .In Flgl t he | oad % i the ?E{f are curves
showi ng r el 4PHRIOR; fensaTHISEANS hep”cﬁ?tFeYﬂlta\g%tl"ti‘ %K‘é& n Figyf fdationship ep
and the d THT ED is
riven 2 o PHReX e inh-chatnBGpd rPTE (ARG RinTY -i‘t"ﬂﬁ*i%*f T diaad-C

vol tage on Rngdisi{Sden, sthdtem; 30 pih( 5¥,ung 100! nagE0t A tand 900 pE)tandmokmeliZddED i s

0 V Accordi ngl y,.a current that is input to the OLED becones al so zero.
Fur t her nor ediSpéiaioas is wr\/alftuglcgﬂor&nm Higef stekatiopship Betvieep v gsHa m—%havaelcur ve

and the |oag cup¥f {th hadflg vng\Dvﬁoré ij%a&&st{h%nﬁ’él 99#{{4? 3Rd no?m@é&ds -

when t he gd PS snal there is an I'nterse
V. At that #isp&siohfé ghowment val ue that is input to the 6

30 With experimental data of the TFTs, the present invention will now be



OLED is 1 x 10-6 [A], and |l um nescence of the brightness corresponding to
this current value can be obtained. Wien the gd is snmaller, to whichever
side of a right side and a left side the |oad curve of the OLED may be
noved, the current value hardly change, resulting in a uniform brightness.
Furt hernore, when an individual CLED itself 5 disperses, the |oad curve
thereof noves to either the right side or the left side. Furthernore, when
the CLED deteriorates, the |oad curve of the OLED shifts to the left side.
In the case deperibedhe dgwili s | arger, when the |oad curve of the OLED shifts

to the left sid d.b sh
Wih s dotted |t ndren i roampebEn e A SoiRUE S8 e EBF T Rdber £
varies, resubbENGsimaddiibAgieibe valie! Sitlectic VairbiR HeBShey snaNd AhtBE sintife

deterioration. On the other hand, in the case that the gd is smaller, even
when the | oatispeion3 signtattiec@ases. WIS b prepardewviteVd Ssllatle7Memdl)@teB 2He

deterioration re ar dl es so t e di spersion of
the bri ght né‘é‘Q‘Y‘g‘ trleaﬁeea Wr@éﬁrtﬂr %aag AtriBe FiagPF G ¥aryingipgl wm,
order 1o makgqhfe SHAL edld%@ aeéi | QW each e uEAPREkd & 15
made | onger, rtgﬁt ere n{lgy“t he ikﬁ:tdr ned to (adr? on-state at a%??}agg much
hi gher than dnRcurieat ned abmdhleed dtspeﬂsmndare vensurbibwehese méguehivats areahewn t he
channel conduct anceblgd may be further | owered. For_ instance, the channel

conduct ance 184! weMen %@Pé’&%@& dbntheg qniwtheghanngl lengthis made longele ~ or
by di viding 20
Mbst - chanmid &?E%@%lr‘?%%tﬂx@% SHEAELRul b GisferRlodyall ool (PO I 2],
channel 1oengifiihé eleceiaauredntsvndirh eidemble ofimparticulinnantbel of TWIS (Adrmbliz¥d 6 um
I'n general, in order to inprove an open area ratio, it is regarded that the
smal | er an alepgrsiomydoesBotgngicupies in a pixel, that is, an occupation

area. s, the betbeheihelchy ARSRER! AObse 1 gHS RESRIAN fld: Lorkiok, o

maki ng the channe suc oﬁg as hernore
is found thafesigasd sdtﬁwe uthFd ngdchahfel tIBGetE as @o HBatn tifees ranse! or @retah Is 5
umor 10 umthe Vg | east disperses in the range of 8 Vto 10 V and there is
an increasi d@nd@daémyot FoteHenghr Shareyeye thﬁéhe TRE may begurped ip agromepte at

oo 1Y bGRB35 e

di spersi on hﬁm setdd drivet her nore, when t he channel |l ength is made 100 um
or nore, various shapes 7 can be thought of as a sem conductor | ayer.
Typi cal exanpl es Ttien”f:ﬁ'tsdeh@eéhaipeeti gt AN} dirnaclseidiiciodded ab® wmpad chomeknakes
in anXdirictlon as is.referred e in th

present spe PSR A% ??}n’)t a%“ghﬁﬁemgﬁ“m E’hthﬁ %‘e‘rﬁr%B’FﬁdB{:b&r Ot"ﬁ@éé‘ngaé tE‘hakes

in a Y diregot@miad d§RMlondthbicds atl B4 {i3ty, kspe@fvely. eshtsOnRtB ihyPgmilr S t he
present specification), and a rectangul ar shape (a sem conductor |ayer

1202) a0showamnin tiF @FTSIWBoseSthahhelﬂmgtlhesr]rﬁ@rrgp awhepauhal ghégreB. 75evghdr i s
made | onger, the c hat er beam r adi pr ed as
one of stepsTﬂngerP%F eﬁ gﬂ:*ls BMATS FasHG abglngt efsgsizﬁniéﬁﬁh be
al so reduce%o\é\é thaﬁ@prtngrh lgqm'uﬁatﬂe%asetedtaw -STSTVS IMESuRREnt RBults

sem conductor | ayer shapes um x 7 um (rectangul ar shape), L x
W = 165 um xre/shomn(indgg.ahgul ar shape) L X W= 88 umx 4 um (rectangul ar
shape), L x W= 165 umx 4 u rect r shape X W= 500 umx 4 um{A
type), and L x WAS%’@CY“JH:%&%LE Si‘ﬁtﬂ(eBC b“é) galhtfp”f’%ﬂet]ﬁégwg tarffhy@ e hni ng
speed of St hf%/o ﬁémaﬁgqar@& RotBHI§ Bfe B Qcﬁsﬂ@%ﬁ&?& of- G@rrt],_xﬁ-'tﬁt §f58 the
prepare . Wt 5 these TFTs, experinents gre conducted to study the

rel ati onshi pohaﬁlmdrdﬂphmdﬂ-‘c‘ﬁnﬂxczedtmndl Innbisslamelepin drie temukcdmdviglangerl ayer,
and the dispersio of the on-current of the TFT. tpe | aser
beam is rad.mwgtymaﬁwﬁeﬂeﬂeﬁl&w 151U55h HVeyer i et TPetEsise ' fhee 8ve 18,
experi nment al = -6
V are shown bu%ﬁ%U%%?ngraRél‘gte g‘{rn&ﬁﬁlgqﬁ%@gﬁﬁ irE‘Fn\LquSCzggr(al\écsjl?mtgehgl%gate
20 vol t age Vhamet $Qdt Wndaywbe mad6 shoraarea shavnregion @génatﬂ&g@ﬂtdoﬂ&p TR um
val ues SB A) of the on-currents are also shown. Further rmre rel ati onship
bet ween 3P he MRy DesPade HRHYRHEsEEapba 6ontH dedepcespRiLka BRI Bighe and the

di spersion (3 sigm) of the threshold value (Mh) of the TFT is obtained
and shown in Fig. 20. FromFigs. 18 and 19, it can be read that there is a
tendency that the |onger the 25 channel kength L is, the smaller the

di spersion of the on-currents is. The dispersion of the | aser beamis
smaller in the |aser scanning speed 0.5 nmmsec than in 1 mmi sec, and the

| onger the channel length L is nade, the snaller the difference of the

di spersions of the different |aser scanning speeds becones. That is, it can
be regarded that the Ionger the channel Iength Lis rrade the nore the

Y b1 o - o ~rN -




reduced. Furthernore, when conpared with the current value flowing to the
TFT fixed at a constant value, the channel width Wis better to be smaller.
Fig. 21 shows a graph showi ng the dispersions when the current val ues are
fixed at a constant value (Id = 0.5 10 pA). FromFig. 21, it can be seen
that the dispersion of the brightness of the light emtting device in which
the TFT that supplies the current to the OLED is operated in the saturation
region can be reduced. Furthernore, simlarly, it can be read that the

di spersion i s nodturthegmesedthierpresent WvenBoo pipvides 4 THT avlapse tebamnel dengtiens  of

the A type disperses Ies?. tlran t he B type. 151§ti(ydf t hernore, Figqg. 20
al'so tells PHED IDREEHPEQTigaly; Reveral serspleo savsrl Bieds fldimeitngst tamdian
i's, the | esgfimeretit@iPat, 3ot he THE By RSA 1 @h bAGeard MDYatk Soledgslhi@ nor e,

since as the channel length L is nmadé | onger, the dispersions of both the
t hreshol d vaighesthandvarto duve amt may hinatlowshamiedconductapbagdicliigr 1 stowsglatd t he

TFT, are_reduced, it can,.be regarded, that. not only the dispersi.on of the
| aser bedm COTFRIBLIS 186haand P EfaR SH¥jie-QpBrF! aathenc B indiviual

processes i FE8UHEGThe stnbd dontiHidhl BVETRE chah§Owidth,&nk iug:mhaﬁﬁemédgﬂg Heyd ce
having an OLED, i1t is regarded that the smaller the occupation area of the

TFT that isdpraefikig®.to the pixel is, the better the TFT is. Since the
exi sting TFT si z& is small, the dispersi in the jndividual TFT
[

characteristics I8 thePieeniavention, wiasha Tddstit s¥palise afugisnhip 1 PAER & ity
in a displa hee .| ent. f '

bei ng cont r)éﬁ%gch%l{!ttlﬁﬁtl%é&]'}'—#ge ?’ga?g%‘io%“‘hpgisgggee‘? l(Ialr\lé)q)ta é;g{t&mgn&n@?%sgg?
Speci fi cal | yoliggeeVitsisdarget thad gateadolaga Ve limt id)én ehi fa@pt of Wega< Y0l iagth)y ange
called the saturation region and the other one is a nethgd that controls

the current chapneheondyctaage iy A tntli ¥ 10heS: paefarably on< dBgiSopr less,dfurthemed.
Wen, 30 as ?J}é’r‘éﬂly:]i‘x Ebgg ogrqes‘é‘s§ R dfFEin b (RIS A ufPhSwY R HRIGEER | ed
and with a 8ouréedrain voltage gradually ralsing, current ‘values

flow ng bet peediuchd a98ur@aaiandnither dif@hNcaarte fllasitoahls OuED.t her eby a Vd-1d
curve of a TFT is obtained, a graph in which the current value becones a
substanti al | y codspd¢itionpevhe ghoves regplting dToge thef smaler shypehrondyctapge ghe

present |SPeGld SR al pr ) SOV ik R hiedol A 452 DG Fu Sy SH o (v ue

5 beco y Con I's ca aturation region. pr esent

i nvention i gu@losopfichEaf b¥ RedtveMmMAEEant BeealsdTEdEdedl FRHBOIMAS, ByhAalGHE fRNt t o
the OLED is operated in the voltage range until the saturation region is

attai ned. Hobwnnel conducignea g shalter, eMearwhenghd OLE aray hepistarmsatedhorciomeent t o
the OLED is_operated in the satgrzliei %M%I on_and. t her by t he gurrant
Fowi ng 1o T80 6 suetent Wi i M DA SHE AR e B FRE Y 1etaitt +A5 ne
di spersion {&ultf 'hkﬁQﬂn@ainiﬁgrat BSIsRE BrightnedsS B efer@bh@ Mdocuess bi€ 1oad
p- channel type TFT whose di Spersion is
20  curves of the OLED are shown. The channel conductance gd indicates a gradient of
the Id-Vd curve, and as the channel conductance gd is made smaller, the gradient of the
Id-Vd curve becomes smaller, resulting in a substantially constant current value. In
Fig. 12, the load curves of the OLED are curves showing relationship between the
current value that is input to the OLED and the Vd when Vg =-3.3 V and a p-channel
25  TFT connected to the OLED is driven in a saturation region. For instance, when—Vd is
—17 V, since a voltage on a cathode side is —17 V, a voltage that is input to the OLED is
0 V. Accordingly, a current that is input to the OLED becomes also zero. Furthermore,
the current value at an intersection point of the Id-Vd curve and the load curve of the

OLED corresponds to the brightness. In Fig. 12, when the gd is smaller, there is an

30 intersection point where —Vd is =7 V. At that time, the current value that is input to the



nore reduced than the n-channel type TFT, as shown in Figs. 3 and 4, for
the TFT that supplies the current to the OLED. However, in the present
invention, the TFT that supplies the current to the OLED nmay be either one
of the n-channel type TFT and the 15 p-channel type TFT. In the case of the
TFT that supplies the current to the OLED being, for instance, the

p- channel type TFT, a connection need only be perforned as shown in Fig.
10A. Furthernore, in the case of the TFT that supplies the current to the
OLED bei ng, OLdD isrist 018 pA], et lumisésaemelof thefeighFESs eorospoetitg ithiseaeenn! y be

i | emented as sho in. Fi 10B, In.each of Fi . 10A and 10B, .al t hough

ony the TETAuRZH tppRinet herribe edis ailicr do ey e OB Sidtges

Wi t hout sayidigdsiifade 18hd BlrvE Ia?tkﬁqgﬁEﬁ!rﬁéF}; 5@%@%& tﬁ%r%’ﬁ?valﬁ@ﬁhﬂﬁcﬂn@&u' ts
[ f TF e di sposed. t

made of a plurality o Ts may That 1's, the circ
conf i gur at i egsultmgniot a nmsform ciréghtieds. pafurihetrh@e, othen abnimdodddial QUEBDI idgelfof t he
invention that is disclosed in the presenté;&scification is a Ik§ht

em tting® dediseersesavihtdoad cptyst thersPf to¥gs dP AT the Fight it otethet tefthgided enent
25 1 ncl udi ngtyge GALNAGE, A0 EFALE iﬁ OURA b R Y&Hve o tﬁe%g%fﬁ stk *t‘%h%e .

cat hode; and an anode 1 n cont act Wi th the or gani c conpoun ayer; erein a
channel | engifiside.oh the ddsd th0 thegtiethrge, Wit thé pad cervielof thedDEEPRRITS th $he30 | 00
um or nore, and preferablx is froml00 dimto 500 ,um 10 In the

confi gur at i bt side begenss Atheadeiprieraien Fdasomed? cie shgwn withialotted linpen

l'ength L th t«?rgéctf-og.pfof Qmigrdtﬁie }ogifi%u%'of fy lt@lB vgxqgg, i‘e%yftﬁ#n? HifPJr &t*&ﬁ rent
i nvention that s difscl osed Tn the present specitrcati om 1s a f1ght

em ttingy devalaes betyiethdaficr gt debdtidritichy @4 eRRithier Hahe, ihithtasd tedtithd E G

el enent, including: a cathode; an or?ani c con‘gpund | ayer in contact with
t he cat hodesmalie, evenawbriethedoabenrse of tiet ALERshdisgarthe ladbsige beehusapéthe

wherein a ratio of. a channel w dth of the TET connected to,the ]ight
e t 41 ng. 1008 nlipS GO PRl er 4 At eq et BERRPE i tot BighinRo 1,
the respect M@d&Raf icdutiak PR SnifbMebifné&gnnect ed to the light emitting
el ement, in the range that the sumof source-drain voltage Vd and threshold

voltage Vth is | &egsin otdantogntie thochagel cdgdudiancezddhann die chenokl derptics gd
fromO to 1 x.108 S, f erabl .0to.5 x 10-9 S re preferably of 0 to
2" 0. b s mbee e ol By T indviae it o hEe Gt ey e

di scl osed i} {BReIRf-ESEND bRREFER] BRWePL, by ofhel IBis, &H dHahd BEYEGE RN NI a

light emitting elenent, the light em tfing el ement, including: a cathode;
may be further lowered. For instance, the channel conductance gd may be in lowered

by forming the TFT in a LDD structure, or by dividing a channel forming region into a
plurality of sub-regions.

20 Most n-channel TFTs of, pixels for use in liquid crystal panels are of size
channel length L x channel width W =12 ym x4 umand L x W =12 um x 6 pm. In
general, in order to improve an open area ratio, it is regarded that the smaller an area
that the TFT occupies in a pixel, that is, an occupation area, is, the better it is.
Accordingly, it has been difficult to think of making the channel length such long as

25 100 pm or more. Furthermore, it is found that, as shown in Fig. 4, in the case that the
channel length is 5 ym or 10 um, the Vg least disperses in the range of 8 Vto 10 V and
there is an increasing tendency in the dispersion when the Vg is 10 V or more.
Accordingly, it could not be thought of that, in the case that the channel length is made
100 pm or more, the larger the Vg is, the less the dispersion becomes.

30 Furthermore, when the channel length is made 100 um or more, various shapes



an organi c conpound |l ayer in contact with the cathode; and 20 an anode in
contact with the organic conpound | ayer; wherein the TFT connected to the
light emtting elenent, in the range that the sum of source-drain voltage
Vd and threshold voltage Vth is |arger than gate voltage Vg, has a channel
conductance gd fromO to 2 x 10-9 S. h~ the respective configurations, the
TFT connected to the light emtting 25 elenent is a p-channel type TFT or
an n-channel type TFT. A region that is called a channel region in the
present spechi ibedhought ddrstaesenzicoetyictn layeat Typivhbexsngeydntlude a(shtipé $n
called al so hanne3 B,here car rbers el ectr ns and holes) flow and a

| ength of t ér?ﬁ’é‘l‘ onducign layRr 10% s ii”bﬁ“' W’ﬁ“ﬂ?ﬁ aﬁﬁéowarlpﬁégsﬁ {itdwy i s

called a ch

Fur t her nor e?&?ﬁkg hcgag%eg?g?%g}eyﬁgg&m%& ann I’ Egtvgnﬁglliegégﬁgpgﬁgu%gra 11
conducti vi t yayef 1802 heeiroein aNddicatiobes showmreimdég. WA (it ishefekel|tows Barypeunt i on.
[ Equation 1] gd=WVs Vth)di"Cax/L 5 In the equation 1, L denotes a channel
| ength, W athanBisael sreeifiRationy, @Cbaf%ctwuiaageap apsemicqidugiop layey Ji2 P3has un
mobility, a@ﬂo&}??ﬁﬁfg. %de filmcapacitance. In the TFT, when the Vg is
equal to or nore than the Vth, the channel conductance starts to generate.
10 I'n addition t Gtillhfustheimoreh@hemse: cianhdideainmadt eongeh ih tietag thade

| onger, the oxide film capacitance Cox becones |arger. Accordingl t he
capaci t ance 1288h bsem padiatian |Bjocrssids aRIcsf asene; of stephtipo foranpsdhe %ﬁﬁ% ”@ﬁ t he

QLED. So f ardisp!:x%lo%r Stetrhetlé’sei BEdth 2ad B %&B'r%‘uc%é‘p%*ui 8l o c%mso‘?f'i‘ag%ng Qk ef>r M N9

the retention“capac

capaci t aoceﬂm@m@ldah@mebﬁ@e@e 1@eemarpe§l@f Bxewdi smﬁ@m uhd (leeeMAEs When
a pixel configuration of the present invention is adopted, the capacitance
| i ne and t hehapgpabix Mce 165 aon podenmamedtangolar tshape), Eux tMeF B8riem kb uhe case

of the retention capaci tance. bei forned th t fil m aci t ance
Cox. the’r eterenenabaRhes LanebS 188 ue i tteihgulty sBiel i x W S BRRR 4
as d' el ectr 'u?r§ A@)Lpe @t@xﬁﬂ/ecffddﬁ% @gnﬁa?@ Fﬁﬁwﬂﬁllﬁfm&&hﬁnm@scaﬁﬁg{gon)

that overlaps wt ‘he gate el ectrode OW|t fhe gate insulating film

i nt er posed spﬂdeﬁeh«w@eﬂ beam:sm di hgimp/seeoehSimmishe tbcﬁ‘ETs)aretmeparhrhnMéth

length of t made n a5 shown Fi

sen condtct est Ay ar. sraigpns pir cpravsted iy SpBLBe reoriviz Yseem WA AEL 49 ne
106 di sposed,@ih@nhpP ek thdYehiQhndh&i6r 98ce SAL el QQ el fz%fgxﬁ CotMkifd NY, a
pi xel can be designed w thout decreasing the open a ea ratio. at i's, when
the present opicxeen?28 the A kead, ithalaser beampl ie raidtedito 1mpeanvwﬂ1em)tshfkhmgacfe for
the capacitance. |ine and the capacitance electrode_is omtted, suffj CI ent

retenti on cApREicaRcin Kign 18 cexprimeriabiresulisdnibs ¢ase Phieahrlige Yt ex Vrat i o
can be inproyedqy 4 g g, %f-?&ph NAl; g 'ﬁ%qlbf Iﬁ@nﬁﬂita@ 're?sﬁﬁs anthelddSe SEITEGapduct or

| ayer shapes shown in Figs. 18 an oxl de film capacitances Cox are
192 (f FRof owoltage W = -8 VInrdwd x -& Ve {hosai dndfigsat8 &hh@)nadmval&ﬁﬂ(;&)(fF)

for_ I§8Xu\rq1vx %%ﬁ%@@%m@&aﬁ%@ @Ez% ﬂgn%hﬂp CS*?VSFHULI% SJZ fgfﬁiOLmLxX
4 um (rect an&t@éﬁéﬁ@&eg Iggi'l@?ﬁducﬁﬁ)](la%r,( efi ) %.E%splcrs&) \ljmlgﬁqbum& thr&dRbIA

type) case = 500 um'x 4 case,
respectivel yaluE(lth)@lfWPFTd)stdstﬁaimmahmmOWman Righeooxi de fil m capacitance CoX
is 5 obtained are set _as follows. That is, a filmthickness of the gate

i nsul ating film Fexndaes LB apd 13t ean be rsad thaeress g tepslgncy thepth Eior(gﬁfﬁﬁ and

oX 1S Lflﬁ#] i B o & AR ORS gﬁ‘srp ARAr# ance
CoX of ?%e n%fc:%h L g h@ Sb{%ﬁe{tﬁ§ ?ﬁéﬂ%}ﬁ?}toﬁnm errent {AS f% ?—‘ or nore,
bei ng pref etrlibyer bBarh Iilﬂsnﬁzﬁl‘egﬁl (13 lzils@ﬂscﬁﬁlh@ SIYGQG 0OfFmm/sec than in 1 mm/sec, and

the longer the channel length L is made, the smaller the difference of the dispersions of

the different laser scanning speeds becomes. That is, it can be regarded that the longer

the channel length L is made, the more the dispersion of the laser light can be reduced.

30  Furthermore, it can be read that one whose dispersion is most reduced is L x W = 500



10 Still furthernore, in the respective configurations, the gate el ectrode
of the TFT connected to the light emtting elenment and a wiring di sposed

t hereabove forma retention capacitance. Specifically, as shown in Fig. 5,
with an interlayer insulating film(an organic insulating filmor inorganic
insulating filnm disposed on the gate el ectrode 100 as dielectrics, the
gate el ectrode 100 and a power supply line 106 that 15 overlaps with the
gate el ectrode 100 forma capacitance. In Fig. 5 an area with which the
gat e el ect r Hex $omn.a9d thdisparadp of thepPycyprend 1196allsy & thep (ype then e thoB um =
about 1524 ) is large, though depending on the filmthickness and

diel ectric cdnstant of the interlayer insulating film a retention
capacitance is f o oRd. ofAhd atsifve] ftemIdgaaBtANCS, if @nBRGebeihveRR didpersie &

el ectrode 100 and the power supply line 106 is allowed to 20 function as a
retention cawa*mg.hmsaofg‘«f light emitteigalerie in Which itk HYT that suppligs peerentaplhe t o

appropriate sign sp . that the sum of the capagitance CoX of the TFT that
5P connext o) ThabrREd: Mo Pl fa Mhel . f0AR QUG Alacd fe Hes
formed bet wegrcéde gate el ectrode of the TFT and the power supply line 106

may be several hundreds fF. In the present specification, all |ayers forned
bet ween an anode Fartbermazatwhrgiecoipandd whik i@ @ireat valdeflowant @sthed Fdrfipedi ¢

light emtting |ayers. Th rgani c. l.ight emtting | ayer pecifically,
conpr i ses abtTeseaary e qte SR wigh B ot bF Sty &he. 23RREvs et
injection | ay&ying thdQbrdib ARG the COrrbANalucs HdRA 2€h B6IsEAR vALBIRIOD S NY

| ayer. Basically, the OLED has a structure in which an anode, a |ight

em ttingl apd). dremaFiga? hadeambe ssaghenthealitpersomok g, brightadsl iof itloenliglet t hi s
structure, there are other. structures in which 30 an gn&de, a hole .

i nj ection | &EHNE deyirg i Which the hyT thay svppligh theLuprgpigdhe QLE S QRerisdin y 13
stacked, or @gg! : ho 1.nj 40 aghl: Li G an
el ectron t rgﬁgk ngr} [ ngrc éd&e‘%a?l %enn{?ggéégémdgg%ﬁg?rg’ 2@&%@% ftargla {‘ %%gfg%{ic%g.[hem
COLED i ncl uda@Bpésioayemottiraducea i BixW =a5000k@ & 1om Caiipbeiowl c(oeganiie A gt
emtting material) fromwhich | um nescence (El ectro-|um nescence) can be
obt ai ned 5 MsBerseriess then thedB #4p8t d is applied (hereinafter, referred to as
organi c,light emgt.ti ) i cence
't he. 8% gani o cSHdu TR e 220 ARDKRe B o £ 1 LR Reny T e e R e
singl et st atienhel langs It 8, the Gésouleldispersion of theahesiigdoslagenWthyigi nescence
generated when an excited triplet state relaxes to the ground state

( phosphor escenceFurthgimore sincgtis tehfhannplglengthilcis radetlnegasy he shigpersiensfi on,

10 anong th ve | un nescenc el ther of . the aboye. 1.Res es nmay
be used, org%tgﬁ ﬁe g’frem&Y%Pﬁsn%nsc%nnglgtéen?rsﬁﬁaggs’tfisee& i g%??ﬁ\g%#sl%gg?ﬁfeﬁﬁ?ﬁe
above, as afreirbduesd fitédn®e, regarti@pth@ei® ohlyRbe disfersidn ©f Hedhdee Yeaniiyvetteded t he
present invention can be applied without restricting to a particular TFT
struct u?®. el b dispeisipngasyiong am Pherappeasess is eedugesk | nst ance, a bottom
gate type 15 (in e.staqgger, type). TFET .and a forward. s [ IET.
Still furt hermrésflilﬁrtqeﬁ%‘%%’ alﬁf’Yrg?wilgl%tieﬁa&ﬁg\%‘élggé?w{l o %iggﬁttlg ?elt%\?}%dﬁ ion, a
driving net{Hethkemalésht addupstich £64 68Re TE TR iTR6Vide€toate Fﬁeﬁisp@lé beteat! ar

met hod. For instance, a dot sequential driving nethod, a line sequential
driving met thed T isa Spicgribe cxigimgTFEIsizgris ynply thedispeisioadn B indwilvalrypilcal |y,

ith the |i nt |, dri vj t hod, ti.me- shari ng.gr.adat,i
0 o ot PR ol A TS ehe g Rt BSOS AP
appl i edys Fugdher nore, a video signal that is input to a source line of the

light emtting device may be an analog signal or a digital signal, a
driving circuit brthelvesd ofidbe beirery fppns pr thatQED Heisg gneidoliad viide dredBinGe wi t h

a video signal 5. BRI EF DESCRI PTI TH W NGS Fi g. is a diagram

howi ng T el AEn a0 CEEER RATHIENS! SAEACOD: Shoret aiao gt 9

conduct ancec@ebnt in a voltage range called the saturation region and the other one is a method that
controls the current in the voltage range until the saturation region is attained. When,

30  asshown in Fig. 9, with a certain constant gate voltage applied and with a source-drain



Fig. 2 is a diagramshow ng three sigma show ng di spersion of current and
three sigma showi ng nornalized dispersion of current. 30 Fig. 3 is a

di agram showi ng rel ati onshi p between di spersion of current of 14

p- channel type TFT and Vg at certain channel lengths. Fig. 4 is a diagram
showi ng rel ati onshi p between di spersion of current of n-channel type TFT
and Vg at certain channel lengths. Fig. 5 is a diagramshowng a top view
of a pixel. 5 Fig. 6 is a diagramshowing a top view of a pixel. Fig. 7 is
a di agr am sholtaggVd gsaiunilp rabingt qunenuyduaf flemng btiween mhet souxcet andahéd d.glivi
emtting display device. Fig. 8_i di agram showi ng an equi valent circuit
of an acti vérnBEEAINCEyAPE th?rgfrwéfrﬁsﬂa FHYe f%g]IFiy‘Sd’é’\‘ﬁqE"é‘z agaaph § whichdhe

di agram showin@,HARRRBONL AN e iGHENR . a'cefigin ARG Yk L OBraRcR,

di agrans show ng connection relations between an OLED and a TFT connect ed
to the COLED.InRhg.prdstni speziftbiasign.ain teoVidild dubveee sngeevishowhaguirtie value

di spersion of current and three sjigm showi ng the _normalized di spersion of
current . 515 bepomesisubptantially caustant §W6de©5"é”’laga’éi“’(ﬂh?‘\/e and an 1d-Vd curve of

the OLED. Figs. . e di j i '
(Enbodi ment ). FBTOeph TR, § 23 BB RANAL AR BT ull Bt ron
3). Fig. 15cufredt @i dgrGOEBNOWpBELad HOty v libfreoge ol i) satiragén rddién ihr ough

16F are diagranms showi ng el ectronics (Embodi ment 4). 20 Figs. 17A through
17C are di agiaingd.s Howeref, 81 ractiewar vdeq theboldh thahsupplies thicgurrent todheOfiERyr am

how | ati hi TFT_si j ' h
i spor i on o1 OB etp it VSRl fefbd S ngaty B RRRbAGVER R Eidh 37

rel ationghi pahgthiteeRoddrdntSazerrat offb@u@ihgasmisﬂ,dmsmg Rmag@ld he di spersion
of on-current (at Vg = -10 V). 25 Fig. 20 is a diagram show ng rel ati onship

bet ween TFT si ze Fufithtteorpriesameferabletotuse theanehanhel tipes BEF sihope difparbivadhol d
vOLL 200, o bt SR RO RO PR B 4RE8, ARl
value (1d =gQs3ieR:thY current to the OLED. However, in the present invention, the TFT that
supplies the current to the OLED may be either one of the n-channel type TFT and the
15  p-channel type TFT. In the case of the TFT that supplies the current to the OLED being,
for instance, the p-channel type TFT, a connection need only be performed as shown in
Fig. 10A. Furthermore, in the case of the TFT that supplies the current to the OLED
being, for instance, the n-channel type TFT, a connection need only be implemented as
shown in Fig. 10B. In each of Figs. 10A and 10B, although only the TFT that supplies
20  the current to the OLED is shown, it goes without saying that after the gate electrode of
the TFT, various circuits made of a plurality of TFTs may be disposed. That is, the
circuit configuration is not restricted to particular one.
One configuration of the invention that is disclosed in the present specification
is a light emitting device having a light emitting element, the light emitting element
25  including: -
a cathode;
an organic compound layer in contact with the cathode; and
an anode in contact with the organic compound layer;

wherein a channel length L of a TFT connected to the light emitting element is

30 100 um or more, and preferably is from 100 um to 500 pm.

10



30 DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS 15 In the foll ow ng, nodes
for inplenmenting the present invention will be explained. Fig. 5is a
partially enlarged top view of a pixel portion of a light emtting device
having an OLED. In Fig. 5, for the sake of sinplicity, an EL |l ayer is not
shown, 5 and only one el ectrode (pixel electrode 107) of the OLED is shown.
In Fig. 5, a sem conductor layer 101 is a |layer that works as an active

| ayer of a switching TFT, a region that overlaps with a gate wiring 105 is
a channel form ndgnribgicomjgumaticagiagatic ofib chammreé etidthviVtdf the JOUT wethaichamgl 104
is a source region (or_a drain region), and a region that connects with a
connection é?‘éﬁ’g{‘idaére?ﬁﬁ ff%"g-ldf’éﬁﬁ'r egion (or 10 a source region). The
switehing TET 1S AndlRdblsadhfichl HGhY! BvaMOthal 'R &ABOR 1f A8 fibsen:
regions. Furthernore, a semiconductor layer 102 is a layer that rke as an
active | ayerspedifiaationTist hdight epiting Sdexiceuliaveny atlépht heniffldgDelemeng ghonighhat
overlaps with a gate el ectrode 100 being a channel form ng region. The gate
el ectrodé 1GMingahemantrinelydingls supplies a current to the OLED i s
connected with the copnection electrode [03. Still furthernore, a source
region (or a drain regi'on) of the TFT that supplies a current to the OLED
and a power supphy oldafi cbfpoané Isenieeinedt wahdiatdihddRghmh (or a source
region) of the TFT that supplies a current to the OLED and a connection

el ectrode 108 bebPhanedsrinsentaet wish theprganierorspaidrlafs; 107 being forned in
contact with the _connection .20, el ectr 108. her ok aboye the gate
el ectrode 100, t M er&’)‘\‘/\%Fa“souogﬁlcxl?a?rfeﬁg@ggvggg‘efﬂs’igéorné%&%i I’?dl trll‘a l@%%ﬂfﬂ“%’b@acent
pi xel ang dicfResetb MR cAdnicd IRt L adrdofqy 8bhaR1 td.0t he sem conductor | ayer
102, above a channel forming region that overlaps with the gate el ectrode
100 with the gat dnithguiespechge fconfiguratiensp deee d Filheomigetedetonthet light pomigting uppl vy

parti al |y orsetep nge Fpieegfardhe SiagdiPiaR et SPladl BarhlBRShudgefiies ©

el ectrode 1Qﬂh?§ﬁrée‘?%dﬂ% v&kﬁ@@'\b@, hid'8cHAReICRRdRRa NS & BSn @ (HateNhP gn
capaci tance of the EL elenent. "Accordingly, wth the capacitance forned

bet ween t he pgetmbhl &d} rodde lﬂﬁﬁ,amdepnéerpidmlfowﬁpd 1,0'? bne 106, necessary
retention capacitance can be _secured to a certain degree. Furthernore, Fig.
6 s a Gop view CUNF BBRTCRORGERE RN P tBe dRFPniion 4hei Sgfiscised 19 '8p REpsegh
wher e the sepl GROMIAQMa lighERitiRd RIRe 1Ringt D9iBRlefiing! AOmIRD ROGihhe
gate 16 el lg(létrode 1100:1 alge fo} r%e% A Fegi :)nrg V\hleg?e tﬁen em [gon(’:luct orghrayer
102 over | apsmiiting eldmenyaheluédingct rode 100 with a gate insulating film (not
shown) interposed therebetween, that is, a channel formng region is shown
with a dotted |i#€EthAdSsi g. 6. The present invention intends to provide a
TFT that supplie rr : ' T a length of a
channel region (?:%grﬁ%g]lc CI%e S%Iﬁd %?m?lggona gt ‘gg?{t}egkualn%ﬁeyﬁ]ﬁonger (L =100 to
500 um 2@ this casanddeln uontba vaidope @dganiacuinpduad éopert he TFT is al | oned
turning to an on-state at _a gate voltage particularly higher than ever and

. . .9
driving, a chann&heiebhgdifdneanngeted (e hediehy eming flemest i 4he range that the, 108
S, preferab S0, i ! . 10 By
Caking the ShesteBifiimiol Eaevaang il SpRARSyR i1deHl Fubhark SBidec
where a pl uval his/a fanhbll®ndi@amvergdniged O th12 st h@® IFTs that supply currents to
the OLED, not only the sinple dispersion of on-current but also the.
normal i zed di spediitBh resperideT cenfigustiqngd theedF T eangretpdhdoithe gight | cmitting y
_reduci ng t he, di rsi ' 0 i.shl devi ce having the OLED.
15 Furt 5er rrglreg{,eﬁ\aﬁeanﬂ g@“&%&%?ﬁg%ﬁé r?ocrmg?gttz;ge QED a nethod in which a
current flow ng tordgh® MR caBed @Bhamdle] fGidnninahy pldsagapearigsticiaddrettsa
saturation region is adopted, the present invention exhibits an extrenely
conspi cuousTeqrelbat confups 4 pertion it isgellad plsa aickanebpyleade carsies(slgstrprs Fidg. 12,
ot her than r i f i i het ]t -ndi, Vi FTs,
al so the di é@g?)sffog’?i%éggg%‘??‘%w?‘ﬁgh%’{r%‘g{)%gg"?ﬁ lgﬁ d\égg{g%neﬂgbﬂlgf% c%&?égf)gp Sion of
the OLED it palafledaut@theblengih akieaw NNl h@Badiel Wh@hEL | ayer at the
patterni ng and heat treatnent) can be reduced. Furthernore, by adopting the
confi gudtti on, afughemere.ninFily. spezifieatiner thehamnnple coedhgtancergdbdengtes a
di spersion between the individual TFTs, even when the OLED is deteriorated
for sone reason, the current flowing to the OLED can be nai ntai ned
constant, resulting in nmaintaining a constant 25 brightness. Still
furthernore, in the present invention, as a nethod of driving the OLED, a
nmet hod that controls the current flowing to the OLED in a vol tage region
until the saturation region is attained is also useful. It goes w thout
saying that the present invention is not restricted to the top 30 views
shown in Figs. 5 and 6. In Figs. 5 and 6, a light emtting device that

o o o — e o, - ———— " Y 1



Al'l of capacitance forned between the gate el ectrode 100 of the TFT whose
channel length L is long and the power supply line 106 can be used as the
retention capacitance of the EL elenent. Furthernore, in the case of a
light emtting device that emts light in a direction opposite to Figs. 5
and 6 (a light emtting device shown in Fig. 15 is 10 typical one), the
open area portion becones the sane region as the pixel electrode.
Accordi ngly, the TFT whose channel length L is |ong nay be di sposed bel ow
t he pi xel eleeativaddty cfracchanddt Bnthaan bgexpréssed wéh thofudlewigheanadebnl engt h L of
500 um or nore can be forned. Furthernore, when the pixel structure shown
in Figs. 5 and 6 is adopted, 15 - without form ng a capacitance portion for
the formatiqg. 0fi;df retention capacitance, the oxide film capacitance Cox
ﬂ qP t1 g . . ! .
can be partial’ly used as the retention capacitance. However, in one pixel,
the retention cagasw@pogyandCq/inenory (SRAM DRAM or the |ike) may be
formed. Still furthernore, in one pixel, a plurality of TFTs (two or nore
TFTs) and various circuits (current mirror circuit or the like) may be

| ncor por at ed. 20 FURL NGRS ALLRONIDohAnliNen ARUE, ndii) GAKS, VERCLTET | S

illustrated, irreSpectirve of ’ti ruc _ the prese I'hv on can
be applied. vbnagnasamiresibI@nbli£e, gmnobRitgRid CeGnloRidel il dapséitnee, Indhpot t om
gate type (inverse sta%ger type) TFT and a forward st%ﬁger type TFT. The
present i nverdth ovhentbes Vednraualteear word thee théeY éi thehapndh cordustange starts te he 25
fol |l ow ng errbodria nts. Preferred Enbodi nents [ Enbodi nent 1] Here, a nethod
of si nul t andSU ‘manufacturing a pixel portion and TFTs 30 (n-channel TFTs
and a p-ighannel TirEddRfondodhisVinnbe ehdefithe B=a4EIdedlsth L bdigg pRUE PRy, tRE 18
the pixel portion over the same substrate to manufacture the |ight emtting
devi ce havi rgidel filni @peeitoce Kad beecordest birger. Foecoxdinglyethd agpacitericet ¢am base
insulating film301, a silicon oxynitride filmf rom.Si NH3, and
N0 aq. ot erRHRI g ot o arrD i ceprting oo B S4BT Riosu S iinoy <
formed on t heeRGabn LEMCRLAACE sBRTEr SR BE fetédtldR hpicaneRHeEALSyIRP)
having a thickness of 0.7 mmwth a thickness of 50 nm (preferably 10 to
200 nm and eath affpikets,dapbsai ¢apocitaneapioeadndr @ capaci@fceCeleytrods nge Pispssed. CVD.
Then, after the surface is.cleaned with ozone water, an. oxi.de filq1on t he

surface s HAVRVEH BYICHehmxXdf CRlfigliadionyof 19 BESPRY HYeRtiQnii (depigdwith
1/100). Nex : 4 | I NOEH 1
silicon hydﬁcla e&%Q%}l{f??g&e tl#e??/a%\%?lg{nﬁ%gle?trrgﬁég?dl—ﬁégn éﬁ%OFgﬂstﬂlér?lP?g%ilgﬁh%ases
(conposi ti oraseadfithe retertidA%ppLoitafes belNm/fambd-RUh thesoide fildcapaeitama Qy,tthe a

t hi ckness of 100 nm (preferably 50 to 200 n and at.a fil mdeposition

m :
t enper at ur e THENUQIDCAPaGANGS LD ioRB RS Withs gate inselrang filp psliglackins nefia &ite
Further, w : 1 I ENg an
amor phous. 15 e RE IR icoARToRNCHRRRY Rfon) 3 AR AR P bt TpaIET 10
have a thi ckvidsthe ghteSesulitingiilefiateagiisyd thardbetwd@nnAkcondinglyoevh iashacakse bfn
deposi tion %Jas and at a film dePosi tion tenperature of 3Q0 C by using
pl asma CVD. the) chanms! dengslyiafethe  THhdepgsmagie dopast,i #igshawmind4gy 3> $A6WR in a
formof a two- o) Is Y f j tyi.ng,44 | m or
st uct ar o PR BiO faeh 408 ot Wb AL iLalBoriion’s pORel G b016d
adopt ed. Furdispesed &ther €ppes 14y@r bt fid @dt¢ elecrodd frel asbdate aliring, 4 pikel can be
sem conductor film However, the sem conductor filmmay be preferably
formed of sidesigesd withepy decseasier thernem 41 1atipce Thetxisp Whep 1he preseniopixel) | oy
by using.a > i D, 3 L
Further a SPEMEuRGER SRHbbAES Kun s the RS T i Rap B0 b SBd e o
type one. | Rapitahidedlectzdde ieémhRagsiufficivhiaticAgor tdpatitdide chebs provedudduet or
filmmay be continuously fornmed in the sane filmformati on chanber w thout
exposur e t o fetheamesihinopen akaaliqeasimel inpreifeder t he surface of the
sem conductor film having.an anmtpho t.ructu is cl n.extremely
thin oxide film \H’ttﬁe 8° i“(‘:al?ﬁg%g%gge ;@g?ﬁlch %nnqr ﬁ‘se eé?lﬁ(g@f%g%n@%czro%élp%at er
on the surfaggyn HERs. 18k Ge thel dki&ORld dpaditddREeeakd 1yalee taft. 3GV a g T,
doping of a mnute amount of inpurity elenment (boron or phosphorous) is 19
perfornmdd. Her & 7ami(ectadmgpianghapt)hode 364sd)i forwhicV di B6F are X B2H8) is
pl asma-excited w thout mass-separation, and boron is added to the anorphous
silicon filmunder the doping conditions: an acceleration voltage of 15 kV;
a gas flowrate of diborane diluted to Jl%)with hydrogen of 30 sccm and a
dosage of 2 x 10z /cnR. 5 Then, a nickel acetate salt solution containing
ni ckel of 10 ppmin weight is applied using a spinner. Instead of the
application, a nmethod of spraying nickel elenents to the entire surface by
sputtering may al so be used. Then, heat treatnent is conducted to perform
crystallization, thereby form ng a sem conductor filmhaving a crystalline
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25 atnosphere. Excinmer |aser light with a wavel ength of 400 nmor |ess, or
second harnonic wave or third harnonic wave of a YAG |laser is used for the
| aser light. In any case, pulse laser light with a repetition frequency of
approximately 10 to 1000 Hz is used, the pulse |laser light is condensed to
100 to 500 mi/cnR by an optical system and irradiation is perfornmed with
an overlap ratio of 90 to 95% whereby the silicon 30 film surface nay be
scanned. Here, the irradiation of the first laser light is performed 20

i n an at nos freetapgwlat dhape)roape i t.il ¢ff) fordgudvie B8 ein 80 uHr(rectengarshypajeasity of
470 mJ/ cn® te that an oxig filmis formed on the surface by the first

| aser |ight 2P$-P4HD405 bx ¥in gst‘ﬁ‘e?‘f‘ﬁ‘ﬂhgf’%{?’i‘%’rlﬁrisga ﬁﬁﬁ?@f’@d%@%éﬁf bnY¥spher e

or in an oxy 0 Aty e Qi A3 &r ¢fx WLng Rl I ris
shown here, @Q%ntfﬁ%&s yg gsc?’l na{Bl on aserr rr)fay al sg e"us%’ﬁ)%\ﬁé a
cryst al | i zatasenrespeaive gntypthersorseatheovidust volienf tht wxids fdonchpatiechee i, IsS
preferable that the second harnpnic thiﬂ?ugh the fourth harnpni ¢ of basic

waves i s> appPiRERdRE e phiplions- ddnt i§> il durkpess of iif gptejinsulatingfiia (9pide

cont i nuous ﬁﬁﬁ} %ﬂsi]?gd eorisdﬁgﬂiax q@t@@g)ﬁ?’ ﬁ;;(ybsot a4in large grain size.

Typically, 1t 1s preférall @ that the s armoni ¢ (with a thickness of
532 nm) or the 1@ufthértbréiannaniespdonive koafigurhtidisees capackabcan@), affthaMFEd:
YV04| aser (basic wave of 1064 nm is a_p;fl ied. Specifically, |aser beans
emitted frofenneeted dpthedightiemiting elementgn 109 Heoryers, beargpre{gratly inthorsgngeput i s
converted in r i-c by using the non-linear optical elenents. Also, a
met hod of eﬂ#??(?ﬁgt%a@glﬁmnip by applying crystal of YVO4 and the
non-1inggr opti cglilleuaRemidcie, it BedesREGAEMTigufdiRMs, MBIRtPERERSRIY thet he

| aser 15 beans are formed so as to have a rectangul ar shape or an

el liptical FHApenngctehtoshe light elmstmgeqhmcmémébwlrmgd@ﬁpasqdrtgeraalsqyt@§pan@e to

be treated. At this ti. the energy density of approximtely 0.01 to 100
VIV e ( pr et iRt BPRTRENE) =4 Sebiath oS E S B Eorbs S biing i m i s
nmoved at apRRXbARtenyc idulafing G 5M1ﬁ)_réa%‘iceirfs§iaﬁh% \hny &%bé&ﬁ@@ﬁﬁ’é %gtet o the
| aser beans so as to irradiate the sem conductor film 20 Though the

t echni que otlectroded] Gk asndjeleasizs, the ghte dlectrodnd (10 tand agfower shemy line dA6 rthait
using nickel as a netal elepent f ronoting the crystallizatign is
per for mst- hevataps e ets &lachnds, 0P dhepseiabcs IR o1 prRaEdh Which

performed b I i l QN r DN of
L e L e R LA e e

| i ght irradis24 pm>eindarge thoughededpehding on misdfiG tHigkiesseaidi digletthie consthmtod Wi t h
ozone water faqr 120 sec?n,ds { oget her make a barrier |ay { qtgat has a

t hi ckness offCiniECHRayeT ipsy; aﬁmgétlalr?ferﬂm?gr?a?ﬁ‘fétaﬁ%ﬁrlﬁif%ffmﬂaf@ ofjtge PHRAE By

usi g 0ZONCrHRER e 8 BIAECTRE 180 oG Bowdl dipfidl 19t 0d IsUifowed to
irradiation performng 1 n"an oxygen at nosphere or i'de plasma treatnent to
oxi di ze2t hefunatibraesa ofteritiom @patitanoclof4mEL feldnmnhanicogrdinigly, dtriy ptedblablego
structure may be used. |In addition, as 30 anot heé#ngﬁlglorgqj gr formng the
barrier | ay#tProRiatelyjdgeer 59 thahths sy oh therfapaciase (o 0 20atis OHIFEEE 10 nm
may be depos| ; : 0, I t

cvapor at 1 onreni SRRSOl e Copa BuREL AT Tori) Pecline gate; o
| ayer referdeéteods dfayeTFRand khehmsvea stpplmligea06 maybe stvdrah Hundedde€Bs t hat

allows a netal elenent to pass in the gettering step and which functions as
an etching st oppBYthe presget spegificions éHMbiehbfoffﬁ%(?Be‘P"é?lé?n prpde andRcethods as a
getteri S| jar | (P ] AN - ik i ni ng
argon e erreéﬁtge g?gq ‘l’c}? r?ggﬁ{doa%f “t"??c cnlé S eg‘f‘%ég h‘fg’ggil (S’ : rcl)F d“lla;lﬁ%}ﬂ]legﬁ%g

enbodi ment , lak&e, spetiticalsy dbin@ribddt light savitviag &8/cq agd@ld @fdcrgn $dye s .ankldcion
formati on conditions by sputtering in this enbodi ment include setting the
fil m for matinisstipn bysyadiojetrgisgortiag 13 s agd gn elkelron (rangppeing leyers Basicelly. 10
the filmfog i 3 . : 0C.
The amor phols ouiry d8h e BidBsin i P 008, TNaR! SRkl BRDEHAELRpdS e

cont ai ns argqierla8feticked. NIrasd dfi e MoCthBEhCEkd, AbdroAre0dther strubfided id Whixh 102
/cnB, and contai ns oxygen in an atom c concentration of 1 x 1019 to 3 x
1019 / ci¥8. amnodasa bele ipjactianclayer e lipht emitidng yers end p sathede arerseatansiatly at
550C for 4 hours for gettering to reduce the nickel 15 concentration in the
sem conductor filmhaving a crystalline structure. The |anp anneal i ng
apparatus may by used instead of the elggtric furnace. Subsequently, the
anor phous silicon filmcontaining the argon elenent, which is the gettering
site, is selectively renoved with the barrier |ayer as an etchi ng stopper,
and then, the barrier layer is selectively renoved by dilute hydrofluoric
aci d.



20 Note that there is a tendency that nickel is likely to nove to a region
with a high oxygen concentration in gettering, and thus, it is desirable
that the barrier |ayer conprised of the oxide filmis renoved after
gettering. Then, after a thin oxide filmis forned from ozone water on the
surface of the obtained silicon filmhaving a crystalline structure (also
referred to as polysilicon filn), 25 a nask nmade of resist is fornmed, and
an etching process is conducted thereto to obtain a desired shape, thereby
form ng the siagked)Cod hiQnd@eN & QM GhjOEtdnAVEES £ SRRl dh@dingraPRONG ABAIHET -
After the formation of the sem conductor layers, the mask nmade of resist is
renoved. Thémnspdinglayede and h gathede angsoquentipi hsteekedet chant cont ai ni ng

hydr of l uoric acid d at,the sanp ti t he sur.face of e silicon film
2 e eaned. Ther i ELED fngfist 3y TRandoRGras oretiie Sompatpd redin ig8T 1
mai n const i tyfftng MAbGA) PREPWRRhAuSRIRcdnds WEREIGGurhink SBeROS cah el BidiRG | N
this enbodinent, "a silicon oxynitride film(conposition ratio: Si=32%
O=59% N57%when2#(elecyid foaldnischpplieh(harditvfek nefssred fo dssgamie ight ghesimg 1G¢D), 5
Next, on the gatg i nsul ati(g% fhlILRSBOB,. a first conductive fil @mth a

t hi ckness ofZHofe 289@ Fathatdyg CYRURSSEHEE R 0% OF5APHR FRTERPURY Mtk AlSss of
100 to 400 ar Ll am I QN N (TR | , i ck
Cantal um ni e T AS T g 5 s T8 e A P SR TR o Jeathd P

| ami nat ed orfflbdres@ate) anduhnksceged pdmrB8Bwhésamexvitad tripletvseatradiexdsad teor
formng the first conductive filmand the second 10 conductive film an

el enent sel €W State (RhosRhQIESSERFed-0 H the dighhemittingdevjge ofithe pEssentjinygagiormy, or
an al |l oy,ma ial, o erd i Sits
i n condt ¢onR hClg @ BAALaHRs i o0 Bt bRl BBk ATRSBE |
pol ycryst al b Bethflthemihédconddoprd baidsbd.an i npurity el enent such as
phosphorous, or an AgPdCu alloy may be used as the first conductive film
and the second cduethermare injthgraboys, FsantiHustrationea Mpgatntypre AVA s ewplaingd.not
limted to two-1aver structure. For example, a three-layer struc may
be adopt ed TInFe Hrepes b ivefigh e MEERE el e fna B Fpicb ¥ a¥IT: num
and silicongfmétnrl )T priRseht lilvenlibg ean BE aﬁ%ged’ll@ &1dn@am&, AMoktBhCat itgpRni UM
nitride filmare sequentially |am nated. reover, in case of a three-|ayer
struct ul®, (overse staggrrttypedd hfeandirefoneend staggpt type TEH. t ungst en of the first

conductive film all oy .fil al um num a titanium (Al -Ti,). may be
ded i prace of SRS ip e TieRboriiR i dnd ark Ot etk Rl
second condyftnioderof tisplaymiath @réehtiaﬁtintteatﬁ&tkmdr@?arheuluﬁﬁetﬂoa._ PFoRfRtaAke, the
titaniumnitride fil mo? the third conductive film In addition, a single

| ayer st r uctlorssqnentiahdevinggnettiophtadine sequéntial (iinidgadthed 9r & plapt eelyshtiang)

et chi ng net hod. ma e preferably. used, - 25 for .the etching.process of the
Sbove went | SHEHEr B0 B BB aRety WBRALE A 1Y ik Sk PR R oo

et chi ng,pr Oﬁﬁr%ss%)in% ThR1ali6h deilv iy MBhBBRAH drda paBitiorlGlyvihP ek AY be
conditions (an electric energy applied to a cofll-shape el ectrode, an

el ectri c enepgypapplyiapglicd BEurtlermote; e déleorsignab tlasisrinpu te i deyrca linepprat ur e
of the electrode .on the, substrate sjide, d the like) are appropriately

i ust e, - whihay e ey it Y tseneringdiars S AEV SIerle & A uRAUGRN oMY, 1
this embodi fpob,; ilely E8jghkd RS0l @nbORTRY viddo Sehal. (13. 56Mz) power
of 700 Wis a%p?lpggb@gptl e}J(’:(geigig?lghape 8I egtrode VYA'I'[T? ag%p?r essure of 1 Pa as
a first etching condition, and CF4, SF6, and NF3 and OZ can be
appropriately used as etching ga A gasses. is set to

25/ 25/ 1 & (sccn), and RF BRIEE D CRIPLIGN, OF P applied also to the
substrate (Sanpl St A0PdiabnPURSHARAMdNND RAPLA AaBRIHoP oS TR

vol tage. Note thlg ',iis)sigcge]ag%mtS e elﬁ% e ‘?rea on tﬁe subsgtrgte Si él is
12.5 cm x l1lehannelmonductameeidd: shape el ectrode (a quartz disc conprising a
coil is used here) has 25cmin dianeter. Wth the first etching conditions,
a Wfilmis etcHa& 41 adigatrmshenmesbice sigmashovHe disncstondffaient 3l thigger
into a tapeg; . t . i mask i s renoved and the second
et chi ng conégﬁ‘%ﬁg\lpglgél 2@%@ .d %é’fr%%g()@}%&'e 10 used as etching gases, the
flow rase of therigadeds 4 giagfim tshoBhWg3ftlavnship shetwdin (ikperSionMiz furpoivest of
500 Wis applied to a coil-shape electrode with a pressure of 1 Pa to
generate plasma, thereby perform ng etching for about 30 seconds. RF (13.56
MHz) power of 20 Wis also applied to thg substrate side (sanple stage) to
substantially apply a negative self-bi as*vol tage. Under the second etching
conditions in which CF4 and Cl12 15 are m xed, both the Wfilmand the TaN
filmare etched at the same level. Here, the first etching condition and

t he second etching condition are referred to as the first etching

treat nent.

=




The second etching treatnent is perforned wthout renoving a resist mask)
Here, CF4 and Cl2 are used as etching gases, the flowrate of the gases is
set to 30/30 20 sccm and RF (13.56 MHz) power of 500 Wis applied to a
coi |l -shape el ectrode with a pressure of 1 Pa to generate plasma, thereby
perform ng etching for about 60 seconds. RF (13.56 MHz) power of 20 Wis
al so applied to the substrate side (sanple stage) to substantially apply a
negative self-bias voltage. Thereafter, the fourth etching treatnment is
per f or med V\Aﬂ“ﬁﬁkﬁflﬂrté%?’f&g'mﬁWge%i%ttalmw,lnethﬂgth@lz and 02 are used as -25
etching gases, t flow rate of the gas is.set. tao 20/20/.20 scc and RF (
7356 Moy power TG 60 Ahged gl Ene AEfoh i Bliisdn Breitn el en Y
pressure of plci@antiaypeTeTahe vl #%8RainlchgiRP¥enpaif or m ng etching for about
20 seconds. RF (13.%6 MHz) power of 20 Wis also applied to the substrate
si de (sanpl e st adé- 5tip aglidgsamshowingya tapioy of pigek i ve sel f - bi as vol t age.
Her e, th(g third ﬁtc i.ng condit"lon. and the fo#th.h etching 30 condition are
referred to as t R8s Odt B IPEETR AIOWNBALAP MEHt Of AiXPhi s st age, the gate 24
el ectrode and el ggd 706 @2ia34mIRGWRZD dctiShl sGRETRFd stas Rlive Bfdit [k light
conductive | ayer 4a as a |ower | ayer and the second conductive'l ayer 304b
as a upper leaytiingalispldydewick. At this state, the upper structure of pixels
may be formed as_shqwn in Fig. 6., After repoving.the resist masks, the
Y st dopi g t ¢ EEGHE ALEstH ShOYiE G BREnE foir ] AgHBVE MACes BREE8b4 ¢ o
307 as masks.i:0; y -face. The first doping treatnment enploys ion
dopi ng or i%ﬁ‘ﬁﬁ‘%ﬁéﬁﬁ?ﬁ% n ion doping, the dose is set to 1.5 x 101la
atons/ cn@ and t hfiga®deh diagriny shovoing ageaplssheeting an GOVt eud@0 keV. Typi cal ly,
phosphorus (P) or_ arsenic (As% is used as an inpurity elenent that gives
the n-type condufigsvilP4, anth 0B jare diggrams shewing fiogaection fekagionm betypeent #n 325
are formed idy §gagﬁf%§1@&emgbuﬂ%’l@ Subsequent |y, new resist nasks are
formed. The nmasks are formed to cover e channel formation region or the
portion of the sEfp. ¢oiwhidibgian shpaingd hkeefsigma stpwihe tipvdispeiagofldutreh®andf t he
pi xel portion 401. The masks are forned to protect the channel formation
region or t KEepsiemaghowing the neepslized dirpeision ofydfreflor f orni ng the p- channel
TET 406,91 the dplvhag, ShEEHI ondWlnfdHdd Qe MBSO E [ QLT G £BYET the
[ 0 e or or

15 channel fornma n"regro _ eni conduc ayer forning-the
current control Figh, X apd 138 aredix@hmb @hdwinR téP¥e®s of PeRBEnftRline@ant i on

thereof. Next, the inpurity region (n- region) overlapg‘;ng wth a part of
the gate el ect roﬂgsbg)ﬁpémi b Briaredisgrams shomeing atrhedule timbodmsnng)- t r eat nent

usi ng resist masks. .The second .dopin rocessing. my ,be perforned by the
i on- dopi ng et hog1 : }g-llﬁwaeglfér-m} Wﬁﬂ%?&ﬁ{dluﬁ"g@%&oﬁga?%ﬁg this enbodi nent, the
i on dopi ng net hogigss1qeHren FUAYE Qi agRarkOHdintih® Bl ettioc O@mbd ddnentafye  of

phosphine (PH3) diluted to 5% w th hydrogen of 30 sccm and the dose of 1.5
x 1013 aPons / crPigand A HeoughcklCeargtdisggams shawgag efecyonips(Erpeodimentst). nask and

th d dugtive filmfuncti k. for the n: dopi ng, i it
el emont . and ¢ heFedBria 3 B A PEgE GReuaISpL heEn T g ShahE DRERL 1y pe
25 dopi ng - ifWRHfibA ¥nEibWdPersich sidh-Eghst (o vaRgevef 1 x 101 to 1 x 1017

atons /cnB are added to the inmpurity regions 311 and 312. In this
enbodi ment, the FiggilBnis af disgmm shuvdegtrelatiomship heigeenTKIheize exf dhel prespotr i ty

region is referred to . as.n- region. The third dgopi,ng processing is
per f or med wivaten ¢ idigpe (gg%fo%ﬁgr%‘f Eart_e\/rsg 'Sfﬁ)olfﬂe third dopi ng
processhfig nmay bﬁigpQDfiQrar@g%Ilﬁ)h Eﬁlﬁvih@%l@ﬁ@ﬁs‘ﬂ% BEAWReH 1T tB8 03Qhe present
ion-inplanting :nethod. As the n-type doping inpurity el ement nmay be
t ypi cal | y use@nén and the dispersion of threshold voltage.

Fig. 21 is a diagram showing relationship between TFT size of the present

invention and the dispersion of on-current at a constant current value (Id = 0.5 pA).

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS
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phosphorus (P) or arsenic (As). In this enbodi nent, the ion doping nethod
is performed under a condition in a gas flow rate of phosphi ne (PH3)
diluted to 5% with hydrogen of 40 sccm the dose of 2 x 103 atons /cnR, and
t he accelerating voltage of 80 kV In this case, the resist mask, the first
conductive layer, and the second 5 conductive |layer function as masks for
the n-type doping inpurity elenment and the third inpurity regions 313, 314,
and 326 to 328 are formed. An n-type doping inpurity elenent in the density
range of 1 x 102 mothk folld¥Adgaimidss fenmBmplemeadaedhd @résant iMiehtlon NPUN bty
regions 313 and 314. In this enbodi ment, the region of sane density range
as the third*PHyAdty region is referred to as n+ region. 10 After the
resi st mask is reapved, .t he.mask .nmad romresist ks formed to, perfarmthe
fourth dopi ng- ¢ r cradt « A PRECpERET IOBSEMEP e Bt heiforRre 1Ral Py fhe
inpurity redie9ns hatfhg ad BLEB3 8 Fighsl fo5Be 841@ dfBRnglicity/an B Wyt ¥ noegicws 316,
317, 330, and 331 are forned that is the sem conductor |ayer formng the
sem conddct gind|cayeend eeetiasty (pixel gedtrudenidl’) ofthe OIFED isshawineh p-type dopi ng
impurity elenment Jjs.added. 15 A p-type ping inmpurity elenent iin th

denst ty’ range of B3 pricpri b BT I e Bl ik BT b e

i Mpurity reoianninklBrT,3d fogiGd that 06 F33vithNatgd Wating 105 18 chahel RodoTRIr i ty
regi ons 318, 319, 332, ané§333, phosphorous (P) has been added in the
precedi ng stregiofina regierythahyonrsats withea pourgpwiragol Ggisiargourdetrpgiondopadrdin
added at a density that .is 1.5 to 3 tines as, .hi as. that. of phosphor ous.
Thus. the r JGPBR) ERDAFEigR Wt sompPenyity Fgoniyon ShetSur B SurBR iprlor oo
conduct ipgi t Y sdufied Rigfon§ TARE ] sWRfthing! TEr L0 U1k R AR SN Rbvidg 1RO YRariiel t he
fourth inpurity region’is referred to as p+ region. The flft% inpurity

regi ons 316,foldiAg r8giOns.and 331 are fornmed to overlap with the taper portion
of the second conductive layer, and added with the p-ty i npurity el enment
in the density rai§ECHROE §Serpicgnqugtor lyyet 392 lscmeer Rt orknas 41 AU hAATaT ot
the 25 regi 0 i t j fth i i i,S
referred to%gsa gFg ?‘gg‘. %ﬁb%%éu%%%gﬁé@ggoegﬁ éSaC{}I !)dgigﬁgé{t te)%?sr?a%tgh‘gﬂ? r?p art? ty
regi ons haviehgtmode ¥ p@ beihg @-chyme:! dorpiingrdgiqmu rite\zacd adeariide 408 of drerTEET that t he
respecti ve sen conductor |ayer. The conductive |layers 304 to 307 becone

gate el dét r syRRligsfa oyrment fethe OLED iiseenngeted yith thercprpsetiam sigayodend3. cRpilbr s
bstanti al | t] i - ' i 0
e | P BO s FreRDespd |5 el RO e T Bl PR by "

i nsul ating fOLEDiafid aQower Bippyl 1ihe 106 siel dogRetted adigaih irkglon fitth DukRRIregion)
insulating filnms containing silicon may be used in a single layer or a

| ami nati on oftheeTHF éhat Bhppliesa aurept of the SLER andg comnection elertrgdee] Mkaing added

to the respegtiv sem conduct or .| S. 1S conducte In.4£his activation
step, a raptanpiilhabs B A ER R oo T bk datiaf Gt Sl MeeSEkIEL o

met hod @b i releaftoaé 108 Fughdrnne,abeek fhe @atece]dei¥odt a86) the ho®SEsUPDly lids €06 f rom
the back surface, heat treatment using a furnace, or a conbination thereof
i s enpl oyed angaspwise withg nbayddjagenerizelire disposgdise s tchrarfipidy peariapg Gfithen i s

LR EET RN RN TPl T
conduct ed. glectrode 100 with the gate insulating film interposed therebetween, the power supply
line 106 and a source wiring of an adjacent pixel are disposed so as to partially overlap.
25  All of the capacitance formed between the gate electrode 100 and the power supply
line 106 can be used as a retention capacitance of the EL element. Accordingly, with
the capacitance formed between the gate electrode 100 and the power supply line 106,
necessary retention capacitance can be secured to a certain degree.
Furthermore, Fig. 6 is a top view corresponding to Fig. 5 and is a diagram at a

30  stage where the semiconductor layers 101 and 102, the gate wiring 105 and the gate
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Next, a first interlayer insulating film308 is fornmed of a silicon nitride
film and heat treatnent (300 to 550 C for 1 to 12 hours) is perforned,

t hereby conducting a step of hydrogenating the sem conductor |ayers. This
step is a step of term nating 15 dangling bonds of the sem conductor |ayers
by hydrogen contained in the first interlayer insulating film308. The

sem conduct or | ayers can be hydrogenated irrespective of the existence of
an insulating film(not shown) forned of a silicon oxide film As another

means for hytkchganadd ar, fophad A rbyidh agRAAtht @emicehdutgoryfhir 408 dver&istwith by
pl asma) may be conducted. 20 - Next, a second interlayer insulating film

309 is for nehe gatepleatiods Y¥hwith p gatalinsulatigs fidmdretshown) ineepdsed drer¢hstwednay er

insulating fjilm 308. | his e di nent. an acgryli.c resi.n film309a with a
t hi ckness o3 Ty ah%_r%n?és] f%’%’?‘_r‘%%&%@“ I A ?r_é?‘ﬁegd?"e#ﬁ?t‘%ér . the silicon
nitride film 309briy prescht ilealkios sstedds 3GRoviae iaSTHO EHIE Sufiics B di@redt to an
sputtering nethod. In this enbodi nent, an exanple of depositing the silicon

nitride 35 fQLEPoaAnd fe the L ¢ leesthroffd chanmet region fehermadslength 1) & wavé s
shown. The material .or t t hi ck s of the i lating filmare not

o e o PeH R ldSpesrtE 5 o BTy tn s Eate i afsetob i 30 helbuabs ode
and the powerFSRUIE6ReE HirhiBlko bt HRstaltt: algdtelOIERGD PRIy BiBh& (BAEGIE Q6lE, the

t hi ckness of the organic insulating filmand the inorganicC insulating film
may be 0.5 uimving, 22 GharmeBGoiNictance e hicreof beirecsmaltte (384=is td dr reld't Bat

contacts to the aLn region of the 27 current control TFT 404 incl uding
p- channel TP F@?’Bbﬁf‘a?& géaﬂgleﬁgvé?&&’pt%\‘/ﬁ‘_faﬁcgh‘el%co%%léfsi)on el ectrode to be
formed ligter. In ghisg e%m%nﬁ%mﬁ&a,&@khm@ﬁtﬁig.dz% it PRl g@ﬁioﬁ%vm anode
of COLED, and is a transparent condlctive filmto pass the Iight from OLED
to the pixela gheatity ofl€ FTS areharanged,aiatthd @FEs thwasuppbacheents he tleoQULEEY, nee

| ayer to be the gate electrode or the gate wiring, and the contact hole

that reach OBBHIEssAl dippeisipngd onjoyrrepttut alsp thf negmalizadiispsryipmihersof fathg
treatments ' | S [ i:

interl ayer ?’rﬁg% at {i%5@IHP%ﬁ?@ﬁg{:@ﬁﬂ%%&&f%ﬁﬁés@g@gﬂ8?:8% %P%%?é%%#gﬂi ating
filmas an eteide hgvisgepOLEDand the first interlayer insulating filmis
etched 10 after the second interlayer insulati n%fi | mis etched using the
first inferl ayer Huidarmagienyhen amaadriving matked plgthst @bRra mrethadeisr which a he
el ec.t d .Odes %ﬁgeﬁtoflo%% % ﬁlef(s)f,lgﬁ(iis g(%ltr%ﬁleg 91 zﬂloltaTle ra N%’c lchfle zp gat&rgﬁoé Iregi n
Specifical |y, & soUrCE W Fing, a Power sout Ce Supply fine, an extr I on
el ectrode, angloptdl) MESsbicRR iflefGo OEEbIaS M dxdleiRl; coSpicheusrerteet.i Wheffthd he
el ectrodes and 15 the wirings a lamnation filmhaving Al film (350 nm

t hi ckness) icarfigrintien iFiadepteenag shawmin Kiki ok adssthan e reductien Af theWdspersian | m
(50 nm t hi C%nﬁsese}x the iH(%ggduaﬁQ‘%Tﬁaglgg iy 81? f':r§i09ec;a{1 dd dl’heTé:rg[?ara '(pneof o c€
el ectrode, Che Source W riAg, the conmectTon el &cttode, t extraction

el ectrode, @K (Espavih of e/ GEED URPIE ¥alse @8y ah @rda@onBELtRART oY EB18JeY at
Further, the extraction electrode for contacting with the gate wring
over| apped W#ie patggningeandnbest |teppmenthsan he iredpeed.| iurtheppergi 8gcdoptingiéheedge

portion of the.gate wring. The input.-out term.nal . portion.i ich the
P U el el ec PG e L st g TP ailbe PO BR lsgRRi b oy
power sour Cend iadRidial $€Ts, 3%8n (WREMER ODEDN8SteSSIaR IO JonR@an, BRWIrhf | NY.
The connection el ectrode 341 to contact and overlap wth the pixel

el ectrode 384wimgito the Qldlwdn pe svdimsaioby comstangoesuliing in mawtainiage qoagieon of
the 25 gﬁrr nt, control TFT 404 As descri bed above, a driving circuit 402
havi ng nOERABR®T TFT 405, a p-channel TFT 406, and a CMOS circuit that
combi nes conpl emg@lGuMhéMARE-if M WBient mleAith, 308 nRtHdITaNRe z (hE DI4{15,a and a
pi xel portion 401 provided the plural n-channel TFTs 403 or the plural
p- channel THiEshofiovhai pordrods fiexalrreat ElofvangredtheJOLER inta voltagb adgine nintil thee
| ength of the channel. formati an regi on. 329 of the 28
saturation region 1S attained is also usetul.
It goes without saying that the present invention is not restricted to the top

30  views shown in Figs. 5 and 6. In Figs. 5 and 6, a light emitting device that allows
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p- channel TFT 404 connecting to OLED 400 is quite long. For exanple, the
top surface structure may be forned as shown in Fig. 5. The |ength of
channel L is 500 umin Fig. S. The width of channel Wis 4 um The
patterning of each electrode is conpleted, the heat treatnment is conducted
5 renoving resist. The insulators 342a, 342b referred to as bank are forned
to overlap with the edge portion of the pixel electrode 334. The bank 342a
and 342b may be forned by using an insulating filmcontaining silicon or
resin film emlatieg light throdghea babsira®R4@er ivehitlotheeDF Dys fidinked [(thiengghit Revitting
insulating filmmade froman organic resin filmand the silicon nitride
filmis forfedcoyhawe indiet & ihdymealig) inddustiiedpafecadingly, of 1ihe frixgled by
per form ng i | 343 1] r i .

el ectrode 3@%1:& Sgied?gﬁrcligﬁé{raeregg\egrogdgéﬁ%éﬁg? ﬁ/ehe atil]gscmg{r‘li“ﬁﬁgn %fé}?ﬁ@%ﬁ?ﬁ of an
OLED i s f or amdothied, a0 .in Ardelrlo hake the3dien(fed pyreion fiarger, a GIRT @hbssdhannand f or
nmoving of carriers to cause light emission) has a light emtting |l ayer and
a free conmblength bis longds ét?P?ﬁeé%@W e poyversypRlpdine w% qnglytBe SOWARIWAIRBt ri C
char ge i nj egty For | e i rganic ,EL

mat eri al or‘géa1 ﬁ%ﬁhﬂrr%ﬁéecg “%F d%%%b etlrcl)ef g%ﬁ?ggcgﬁécngwe?{tgﬁ%hﬁggﬁgﬁ 8“?%r m an
EL layer. Arnfih Il R)Y6kg sRMhOBoRer dUipplyflidenobhiBelugl a8 tHd r@lthtieRtigatitghee
material that emts light by singlet excitation (fluorescence) (a singlet
conpound) of the i elempntm paepref inghe cagh of 8 kght ¢mitingdesi¢eathat dvaits kghitt s

light by triplet excitation, 20. osphorescence). triplet compound).
nargantc. i ARG E o Fieb Do ARg B et Rigink Astlsh Bhbn SREVE Bk | ¢
charge {g angpial bR, klféygﬁe% #4848 pSHRAYeomES AedfnmeNeBioh! RMhé QT SlecHHIUIN
organic EL material's and inorganic materials can be enployed. It is said

t hat the prAtenrdiaglyrtteefiTawhode chanat bengieh Bisdong may e daposeahbichnyy thegried!l  wor k
function (typically,. a tal . ele t belonging, to u or 2 in the
periodic 25 IP%FH?J@) digra THT dreviog AN Pnﬂﬁhieens%ﬁpp 500 85 G ency

i's inprovedyag, f,bg work function: becomes smaller. Therefore, an alloy
material containing Li (lithium that is one of alkali netals is

particul arly desFumidrmoes whn that pisclestmatee ishbwn TiheFigat hadd @lissaddpie;ti ons
as a wiring conmon to all pixels and has a termnal el ectrode in_an input
t er ni nal® poVthH IPHRIGE GHF2RadFARRBRIUGA 10 the dermagignaf ghe retqniiog capagiangsat i s
XCOITp! et ed the ngtiﬁ' fif capmﬁgrnce t(ll?,,? c%r%@ 2Yd139u &l Aseﬁn%tre ﬁg'ltl Qgﬁfcitaﬂ&..
organi ¢ compoun ayer, and an anode i s preferably seal ed y anh organic
resin, a pridbwetdryia ohk pinel,ahseddntiog capHesthiicetaad amierdory §SRAM;, BRAM or thet t he
OLED conpletely off fromthe outside and prevent perneation of external
subst ances, lika)@pyhs fpgned. (1l AthesRgwe it onerpixelaz plaraity PE THEY WAL e due t o
5 oxidi zati f . : Lt ty: r: vide the
protect i ve 11 Toheas Vs qiRARE (co RREKREer dloul B R ITRRTYR hedrBorlle i ch
an FPC meeds to Patieomnosgtatholgh €n. thEhebdvPCa (tbp egatdIteperTRT éd itistemsd,) i S
attached to the el ectrodes of the input-output termnal portions using an
ani sot r opi creeRftive P thenHli b ptrugturesiiic presentiigvantigpican 8 3apkiad: vEhGRICE N al | s
conposed of, i i i A .

undr eds. arnre iR BEAPRALL ol aRAL WGl RGP IR e BPEL BT 1
conduct i ve #ndrd foew&d selgget fype diFTy connect the el ectrodes of the

i nput -output termnal portions with wirings forned in the FPC. |f
necessary, an opthepiesent|inyention thus eondigueadl will he detaded ivhgrepirencs tedhposed
of a 15 polapizin | at e _and a phase difference plate may be provi ded and
an 1 C Ezhsi p tﬁggwbnﬁr{@ffr?t"g aS'Accor di ng above the steps, the nodule type |ight
emtting device connected FPC is conpleted. Mreover, when displaying by

full color, the equivalent circuit diagramin the 20 pixel portion of this
embodi ment is shown in Fig. 8. u@ma%m@_w d al 701 in Fig. 8

correspondiEt Q4 pe?ﬁﬁﬁj}tchi ng TFT 403 of Fig. 7, and a reference nuneral 702
correspond {6 gr% nt control TFT 404. The pixel to which OLED 703R

whi ch di splays e, ld gitihddoot Bnfliagbdlslye dia@ifaefurinBes g%r ®bkticnOMd PFTIFT404
i s connected, and anode side power supply line R ?06R is prepared in the

sour ce 3egi(orchaiial d&eand 2 hehannel TFT) of a driving circuit provided in the periphery of
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25 cat hode side power supply line 700 is formed in OLED 703R. Moreover the
pi xel to which OLED 703G whi ch displays green |light to the drain region of
the current control TFT are connected, and an anode side power supply line
G 706 G are prepared in the source region. Mreover, the pixel to which
OLED 703B whi ch di splays blue light to the drain region of the current
control TFT is connected, and anode side power supply 30 line B 706B is
prepared in the source region. Different voltage is inpressed to each 30
pi xel that hibs piket fpertamt ovl the Same cobdrang td makhfacmte thealightr @sijded dvaby. I n

order to reduce the channel conductance gd the channel length is nade
| onger, and h34@8 QERS descHbediin dstpikt ate with a high gate vol tage rat her

t han conventi onal ' Is . i : LV 2t hod,
e divi o on_or ag o baar st el bF L RRL ki ineing 301 B b BRCRERT o
driving net fothed éomi SiHY, tINHg anvd Np@OS magrial ghees t(bempanitiee ravid:i Sig32%he
both anal og signal and digital signal may be used. The driving circuit and
t he |ike5na>0ﬁ5’g7‘7ap1§f%1%i BrdV ) defarmed ondbe bedi igisianca glass nbgeatsi(Eeafitst 10

[ Enbodi nent 2] . Thi [ ' I gs. nd, 6): that. 1s
enl arged a 65‘1351”%% §Q(ﬁ;ﬁ% g‘?’ erEIe[ 'ﬁ%cgrﬁ%kgﬁ O%nﬁlﬁpn%}éh?\ﬁrhe{ﬁﬁ%§ ogg(&?ﬁg P 5%653?&/\/1(% hat

i s differento b0 Ampand atfaltRm deipBsition fithePathi® 0F BAOOWC b ubing plashIA WD ITASE.
Fig. 13Ais a corresponding top viewto Fig. 6, and sane portions thereof
are 15 indi egeethesyrisemis cisanpbivith ozpee wagh anoxide flmnepihe sytfaceisiremadett or

the. sem condatsan pLaye BBOEuBL G MufficRaner A8} oy JEER) et PkESE
sem congyct %ak@fxﬁ@ﬁlat}%ﬁlnﬁﬁ@ﬂ%@ﬂﬁ%hih@ﬂlride“@x SNEVB filh forhid floRASIIENAANGIO

l ength L x channel w is the sane as Fig. 6, and is set 500 umx 4 um
Fig. 13A i sasanatena gsbo éamepusitionesatiopSi+3296,s0rD2%n Nt %r HEA%g ris Z0rmad 2

that has a differen f1erni hape, .so, t hat t her expl apatjon.may be
ofer ocod fhresiBh stk of fod RaRBerS Sy Mo 205 e e AEk AP PR Core
ortion corg i i - ar s'rﬂ‘agt i Fij 3B

g hows a sem’t%g g@tké;(rgf L?(g)ygér gXélglfgtpE%t agﬁélﬁg P g)rég%%a??%@ﬁ%%%n'sﬁg%%&i hat

i s adopt ed wittbeadxpdsutd1eéo senatamaphert,on seindvoadudO? fikd Bhairg annarkophots and

an el ectrode 1200 that is adopted inste f the el ectrode. 100. channel
| engt h ilf FPgguctyrsgiy ti %equrpgqusjﬁﬁﬁopgﬂ@gﬁfoggeéwo%?ﬁémd%&%éﬁgggm he

sem conduct g;?]refe?%{tﬁg z?igﬁ%o%hg) %Eﬁ‘ S‘?ﬂi?&% E@ﬂﬁ_&égﬁtiéﬁgés Dafaita fid fd@;:)@s'i‘tﬁon
patterning ape, 5o that anot her explanationh nmay be referenced to
Enbodi ment  fempdhatarecoft300i "y vdagplasme @Wdb.ned wi t h Enbodi ment Mode or
Enbodi nent 1. 30 31, . . . . . .
In this embodiment, the base insulating film 104 is shown in a form of a
two-layer structure, but a single layer of the insulating film or a structure in which two
20  ormore layers thereof are laminated may be adopted. Further, there is no limitation on
the material of the semiconductor film. However, the semiconductor film may be
preferably formed of silicon or silicon germanium (Si1-xGex (X=0.0001 to 0.02)) alloy
by using a known means (sputtering, LPCVD, plasma CVD, or the like). Further, a
plasma CVD apparatus may be a single wafer type one or a batch type one. In addition,
25  the base insulating film and the semiconductor film may be continuously formed in the
same film formation chamber without exposure to an atmosphere.
Subsequently, after the surface of the semiconductor film having an amorphous
structure is cleaned, an extremely thin oxide film with a thickness of about 2 nm is

formed from ozone water on the surface. Then, in order to control a threshold value of

30 a TFT, doping of a minute amount of impurity element (boron or phosphorous) is
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[ Enbodi nent 3] The top view and cross-sectional view of the nodul e type
light emtting device (also referred to as EL nodul e) obtai ned by
Enbodiment 1 or 2 are illustrated. Fig. 6Ais a top view of an EL nodul e,
and Fig. 14B is a cross-sectional view 5 taken along the line A-A" of Fig.
14A. In Fig. 14A, a base insulating film501 is forned on a substrate 500
(for exanple, a heat resistant glass), and a pixel portion 502, a source
driving circuit 504, and a gate driving circuit 503 are formed thereon.
These pi xel peffoihéd) aH6refranViohd d6ping Wnkthb@Yis DBe@havird BpoRmeOdi FENts 1 Or
2. Reference nuneral 518 is an organic resin, reference nuneral 519 is a
prot ective Dpbasma-encitad plithent massticparation aad dporap in gddddrtouhe ampephovysitieen wi t h
the organic riesin 518,.and the.organic resin 518 is vered with the

pr ot et ve 1B e de e fpais ot et G Op (o RpaSo e ol 1€ g

usi ng bondi rborERLdiliAtd tol 18 WiV By droBneIfidnl scoMyadden fxagest 2% 18 SepPor t

medi um before peeled off. Wring 508 for transmtting signals to be input
to the séurce driThémq vickeludcetagDsgalt Solutieh contaigimgenickel Wi 1§ pom duweiBds | s
provi ded. A videp signal,. a clpc ignal, etc., are received throu he

b o1 ng. 508 FPRIG RN ppianesr  fblead oty BhispPpeien” A Gnb BR8P P riihe ke hal

i nput t er mi Ralmenfl foe ghtiARbMadd Sy RGelg hlah WRbIRNLREY. @ printed wiring
board (PWB) may be attached to the FPC. %’he light-emtting device described
in this specificihemeal tsatmeanps coebicedto ptiforat enystabizativrg thérgby farming i ng
device main unit, and 20 t he FPC or a Px%B attached tpo the main unit. The
structure of SAHEONNE0RifHENbaviRE acystpliing SHUCIEES | AnBFAliRERIPHASS S AUB wi | |

next be éﬁleS%feicH AP BP Brddf 0%5%3»%5@% B m93,;!cénafc9é& L hiORk ot t}@atﬁfengt rate

500, and the pixel portion e gate iving circuit 503 are forned
on the i nsullmtase®ftlid heabifid proths wsingedn epsetdic oAt inay be netductidded SO§ tacur r ent

control TFTs _S11 and a plurality of 25 pixels incl udiérb% pi xel el ectrodes
512 el ectri &aP1°¢ sdntectehoyrs tHse,afler Hae byating Progsry Coftrr bhounrfar 511

conb nat i on depyiaBiab s bhhbiell W Reitog Bide (RECCEIAAM hotldBF i 13 2
circuits (i eplsttiingion Y cobdicted iBereby dbfaining mwegilided filn Haaiiigus etystalline

accordance with the n-channel TFT and the p-channel TFT of Enbodi ment 1. 30
Each pi %8| 6lreetircod&Note shatyplshqugh scrusialtigation: isoprafasmed by using dhe teating

S: 2g$pgde3éplfcg%2 5%&982%{%5?0& %rryg?gli?;}tio%hl%a? %%OgeirEo?m%Qq)%/ g'lfeaﬁbgf %i f%%lp
annealing apparatus. Also note that, although a crystallization technique using nickel
as a metal element that promotes crystallization of silicon is used here, other known
crystallization techniques, for example, a solid-phase growth method and a laser

20  crystallization method, may be used.

Next, after the oxide film on the surface of the silicon film having a crystalline
structure is removed by dilute hydrofluoric acid or the like, irradiation of first laser
light (XeCl: wavelength of 308 nm) for raising a crystallization rate and repairing
defects remaining in crystal grains is performed in an atmosphere or in an oxygen

25 atmosphere. Excimer laser light with a wavelength of 400 nm or less, or second
harmonic wave or third harmonic wave of a YAG laser is used for the laser light. In
any case, pulse laser light with a repetition frequency of approximately 10 to 1000 Hz
is used, the pulse laser light is condensed to 100 to 500 ml/cm? by an optical system,

and irradiation is performed with an overlap ratio of 90 to 95%, whereby the silicon

30  film surface may be scanned. Here, the irradiation of the first laser light is performed
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conpound | ayer 516 and a anode 517 of the light emtting el enent are forned
on the pixel electrode 512. An organi c conpound | ayer 516 (a | ayer for

| ight em ssion and for noving of 5 carriers to cause |light em ssion) has a
light emtting |ayer and a free conbination of electric charge transporting
| ayers and electric charge injection |ayers. For exanple, a |ow nol ecul ar
wei ght organi ¢ conpound material or a high nol ecular wei ght organic
conmpound material is used to forman organi c conpound | ayer. An organic
conpound | ayeman5Bosgherbavith & hepetitioh frdquempydofdn30 &2 argheneegy densdy ob4z0 i al
that emts | i]ght2 by 10 singl et, egﬁi tation (‘fl uorescence) (a_singlet.
conpound) orf¥chi Nots (that ragy erde dHmais| fogRed anithe Shidacealse theafirst hafer dight s
light by tri; : {L.at r i no

norgant o i eEpifilSir 48 draliAASH 10/ ARARIAFIn L AbloBhithe CBRAN Shyen
char ge tranapnsdpheg. Thpeglsamechnglleof using thh puige lasey ie siowanhdra ke Sontiknoud
organic materials and inorganic materials can be enployed. 15 The anode 517
al so- f unét i OfGllatdon laser i MY lshdet bsedi n VB CExstallifatipp eofhjag camgorphRes anode
517 is electy] ] t 18 ;& C ' ik 8. Al
t he devi cestséllgﬁct% gb%cé%oqﬁn%ﬁﬁgq%‘?cggf’ rlltp’(%? E?%rgglgd%dtg%edé% tg ﬁg&%da{ﬁ'g nggrtlr]%/(}r&%?% rcuit
503 are covésgth Walnfodih@f dasidewdiks, is tapplied Banisthgl B8 i501i8 Isbatangket Mehich is
protective film519. Preferably, a material having the hjighest possible

t r anspar encyapable phsoniienavs cosgdlation iyiasfien  phtain ajcsystlclg kagger BRin sigei ng
material 51 Al s0... .oreferabl h ealing matenial.518 h he \hi_ ghest
posel bie of ApCeB iy BpferblaBlt o b SecBRR a0 Al BnigkhEs S0 My U

preferabbe trdr@MiodR (Wigh Phadkasdsiof 855 hin)obdPNHOYWEY] 188 @adk &alik bm@gs t he
| i ke at | east on the surface of the sealing material 518 (exposed surface),

as shown 25nm) isapplied] Specifidally Biseriicams emtided frgmtthepontinuaes eksillationiigee been

| et el d with li. teri.al 518. Th t ' fil
IR S e N
substrate. bpieelenfentsd Slso CAMEhBY OF eRfitif § heinRifk bPaphlfing chitdloPF VL
protective filmon the region where external input termnal (FPC) is

provi ded. Tendtwi mbnflinaar Pplical elpnmntstine exeseratal Thepunoteeprafenatily,rthglaser, a

mask may_be 30 used or the term nal region may be covered with a tape such
as a Teﬁfonb‘?%{ﬁ%ar(jg%@“gsé’r"édo ave a fglaREulgLayps or ap B‘R‘faiéh*lpéd’é( 3nPPHGR
appar at us. ] : | { i d b & i: DLC
T or Al RGP PReB i GaliEh SRatEe 14 BElolcl. At e g eheRd Reh iy
t he above- defapprbchasdly 06 uo @00MW/cniféprefavatdy O Mo 10MW/EY it eqoep| Bieel y
isolate the light emtting device fromthe outside and 5 to prevent

subst ances SEEANHIRo i dis glauet i2brRPBIOX Yl égﬁpczwrrﬁ%dfﬂl:a’f ivgly
oxi dat i on, @orgtésgoﬁ@hgréo ﬁi{%ﬂg&ﬂﬁgﬁ?s id %gﬂgﬁéﬂque gé?ﬁc!)ﬂcﬂ:mqr?mnt ting device

fromthe outsi emtting device having I nproved

reliabi oty can Deoughtthé rebniqénof inadiating dasgeight s comdoaead eftadiehetréeamumali ch a
pi xel electrode is used as a cathode and an organi ¢ _conpound | ayer and an
anode havi n¥SipE isket 9 amatplslement foy pramatmethe Crysiaizption it ariommaad bsret o

emt |ight Lf}sﬁllgaﬁgﬁtoifgﬂ a?rﬂﬂf?ﬁ&fsesiﬁ&ntﬁ% ma§%%tﬂe%rmed by using continuous
oscillation layer (the second harmonics of YVOyq laser) without doping nickel.

The oxide film formed by this laser light irradiation and an oxide film formed

25 by treating the surface with ozone water for 120 seconds together make a barrier layer

that has a thickness of 1 to 5 nm in total. Though the barrier layer is formed by using

ozone water here, another method such as ultraviolet light irradiation performing in an

oxygen atmosphere or oxide plasma treatment to oxidize the surface of the

semiconductor film having the crystalline structure may be used. In addition, as

30  another method for forming the barrier layer, an oxide film having a thickness of about
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indicated in Fig. 14. Fig. 15 shows an exanple of such an arrangenent. This
arrangenent can be illustrated in the sane top view as Fig. 14 and w |
therefore be described with reference to a cross-sectional view only. The
structure shown in the cross-sectional view of Fig. 15 will be descri bed.
An 15 insulating film610 is formed on a filmsubstrate 600, and a pi xel
portion 602 and a gate-side drive circuit 603 are fornmed over the
insulating film®610. The pixel portion 602 is forned by a plurality of

pi xel s i ncl udinngo 40 aur maptbeatepodsied byFTpladma &UD @ephoteh sphtesinposeth6d,2an

el ectrically connected to the drain of the_current control TFT 611. A

gat e- si de dFY3ROT¥jqpethogws thelike lnghisspeqideatignathetenm barrieqlayerfalernig &
conbi nati on . - iz TET e : - e These TFTs
(011, o138 AR LRGN bty APl SRR et oSSR 2

TFT and t he the-giaringbtep bid ehidhrfmdiomne ag anletcHihg stpppetlin eleatdprafdembilidg the
functions as an anode of the light emtting el enent. Banks 615 are forned
at oppos?t elayghthapfuncHansasageteflagsitede 612, and an organi ¢ 25 conpound

T L ety

t he pixel electro unctirons~as~a connon W ring

el ement confgeieddotadhifkhedshtg 501 5408 rumdnitbis @hdotivheénal 150 wRbyapuaeiidia FPC
609 via connection wiring 608. All the elenments included in the pixel
portion 602seMel a8 hgedering dicddilp fumatipp conditigrab uspattging by dissembpdimenthe

t hode 617 ic resi 8 and tive fjlm.GL9. K A 34
romber 620 ISR Ge (iR Emationpresfall 0y PR AT EoW daiede S8
formed i thR SRYSbrARRCpoREd0a3 A8S] S bkirats t8@berhes 8 M50t tHe

arrangenent shown in Fig. 15, the pixel electrode is used as the anode
whi | e t he ormarpboussiliwoanidn alyatris domnedhendeattheo dbovr eofditionsdcontaiopabganat i on,

so that 5 1light js emtted in the.directiop of t rrpw in Fig. 15. Wile
the top gat vRertsThaPalast oRsalRinRal by Bhyod ARG s ind Fentpfts ekpien

i nvention cgn,paoARPLIMeentdildmract 10/e 13 x1b® /GhT. Phdrbitir & e1&@fic BAaR! €
the present i1nvention can be applied to bottomgate (inverted staggered

structure) RIsdaindhait aggenad $t350CCUbe 4Thaas a0 gétlringdioneediiced theAhickelf t he
el ectroni c equi pnents,incorporated various nodules (active matrix EL

modul e) thav FofFeii o e theotgmmieensyctey flpphaviame crysteige siwewrg iThgdampon.

annealing apparatus may by used instead of the electric furnace.

Subsequently, the amorphous silicon film containing the argon element,
which is the gettering site, is selectively removed with the barrier layer as an etching
stopper, and then, the barrier layer is selectively removed by dilute hydrofluoric acid.

20  Note that there is a tendency that nickel is likely to move to a region with a high
oxygen concentration in gettering, and thus, it is desirable that the barrier layer
comprised of the oxide film is removed after gettering.

Then, after a thin oxide film is formed from ozone water on the surface of the
obtained silicon film having a crystalline structure (also referred to as polysilicon film),

25  amask made of resist is formed, and an etching process is conducted thereto to obtain
a desired shape, thereby forming the island-like semiconductor layers separated from
one another. After the formation of the semiconductor layers, the mask made of resist
is removed.

Then, the oxide film is removed with the etchant containing hydrofluoric acid,

30 and at the same time, the surface of the silicon film is cleaned. Thereafter, an
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Fol | owi ng can be given as such el ectronic equipnents: video caneras,;

digital 15 caneras; head nounted displays -(goggle type displays); car

navi gati on systens; projectors; car stereos; personal conputers; portable
information termnals (nobile conputers, nobile phones or el ectronic books
etc.) etc. Exanples of these are shown in Figs. 16 and 17. Fig. 16Ais a
personal conputer which conprises: a nmain body 2001; an inmage 20 input
section 2002; a display section 2003; and a keyboard 2004 etc. Fig. 16B is
a video can&n@lm&ﬁgcfﬂrﬁwaspmlmﬁg silicomBasnith anlyin 2bB 3t tuenidivaitinpesstidy @ngatd 02; a
voi ce input section 2103: operation swtches 2104; a battery 2105 and an

i mge recei \H’Sr‘l‘éa‘!s"écfli%n:‘@lde formed.Fi | tfllsc,emlzodamﬁ@imal siliconprmyaitrigni im
conpri ses: 62884, an2 S .0 e i ving
ecti on 2203 BAUESH 2R OOB Ny, 13 R IPRyAEL GBS o RS
16D is a gog@isypmgaadnﬂplay mhlch conprises: a main body 2301; a display
section 2302; and an arm section 2303 etc. Fig. 16E is_a player using a
recordi n§ medi urNert, mﬂeﬂgaép wﬁ'dgid@mflll% 39%@6#@@@9“990‘(“@6&@ wih eépicknesepf ed to

as a recordi ris 240 di spl ay
section 240%Bq8W%@ se%?o% mgﬁgggveﬁﬁgcopb?ﬁgcﬁ% #ﬂ?ﬁd 408 ate
operati on swbfntdieis l&ﬂﬁx‘éusﬁcln thid SmBRimeAl ld%ouﬁﬁ%laé@n(ﬂmﬁlxﬁ@ide\fﬁfnsﬁid'd €
disc), CD, etc. for the recording nmedi um and can perform nusic

appr eci at i o870 tinckgpngtérefiinoare sgaumaby\bhnusete«ﬁ on thengase imslatisg Film 3036F i s

a digital canera,which conprises: in bqdy.2501;. a.displa ctlon 2502;
a Vi gw finder 25082 Gpapctt edﬂatg’Wi‘ ﬁl % LReanquetise Fr)’? é%% {jo%‘bctl on

(not shayn ichndReive FBH! £ eRhfent @1&ted1ﬁ&n' r‘ﬁe grdnﬁbddnelseﬁgaﬁwm CB@HPAI ses:
a mai n body 2901; a voi ce output section 2; "a volce I nput seétion 2903;
a display seand Conox?eﬁfhﬁltoyopaemhomnompnmmasteﬂx@l cZJ@Oﬁmngmwabbeaahnﬁat)ﬁ’s 1tand an

i mage i nput section, e sensor etc ) 2907 e
portabl e bodkR1{ e‘Foé]é't‘ttUSWI ds %@fa?y%l churdhfitp @i §‘é‘§1°°§d‘ffi§‘i’r f’é‘&‘dﬁ%é@‘i b5(j|"’spl ay

sections 30 g@%% r ey 74005
and an ant e% 3@ %ba et 111‘?0%%89&%!&8'9%%3&1&{1‘1?: ﬁgpé?/r\ﬁ%gﬁﬁ%% |O§%H§)tr&% ?rral n body
3101; a suppgPdCogliseatayde uddd z&JtHQflrsau@hcmctiVesﬁi)llnaynthaeswondBdﬁlﬁjcatreﬁlml n

addition, the display shown in Fig. 17C has snmall and nedi um si zed or
| ar ge- sit? ed FeRherethe erffe“éi{é’ﬁﬁ‘ll@ is ot Jignitsd tg artyodgysrityeire. FEpx sRample,

ranufact ur e e @e? B3ty B LBRUE  ShERS: 30 bl SiBBEEPHE M oy

mass- produce ang printi Ing a substrate w't e neter on’a

side. 20 Asflqiﬁ&ﬁralhbﬁﬂuﬁbmmédiﬁ(ﬁﬂmi) Wik ghidkabgeofB00thir, grides80hm ekt | on
is extrenely large, and _the invention can be applied to electronic
equi prent s Sfanjn ingtide fHmaare srpucatialiydaminated; dMereghere ijeasr o« dreerlayer

enbodi ment Q@xﬁ‘?&% f?nﬁg% S‘?n?é’ b bl pRBY o F OB té}%t’t Difdh c5PMR llzé an'ixons in

Enbodi nent s ccor o the"presen |nven ron, In a

por ti on2gheng aBopfilth af hluynifim EEET $itaifiem AAT-TNGELL bé tsedlie plikcd of tHeaiuo_s; uppl y
currents to the OLED, not onl npl e di spersion of on-current but also

normal i zed @f §b1@‘rl§'1“6rﬂnﬂrﬁélll@@fagdaﬁi) pbtheesggenskicondastive filg, and » sitaniwm fim y
reducing ”‘%{ﬂ 90! 181 e athﬁleqitlalgptﬁlgr?f?édeohl o‘i“tﬁé"ufx}/d Qgﬁ’du%?vé‘%h“g the

OLED. 30 Fu ernnre ccor resent 1 nven even
di spersion hddiBén, a dikige Tdyér §tahftm@aﬁayoﬂsd35@m&dsuch as illunination

conditions of the |aser I'i ght or the |ike
An ICP (inductively coupled plasma) etching method may be preferably used
- 25  for the etching process of the above-mentioned first and second conductive films (the
first and second etching processes). The ICP etching method is used, and the etching
conditions (an electric energy applied to a coil-shape electrode, an electric energy
applied to an electrode on a substrate side, a temperature of the electrode on the

substrate side, and the like) are appropriately adjusted, whereby a film can be etched to

30  have a desired taper shape. In this embodiment, after the resist mask is formed, RF
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I s caused, the dispersion of the electric characteristics between the TFTs
can be reduced. Still furthernore, according to the present invention,

ot her than the reduction 5 of the dispersion between the individual TFTs
the dispersion of the OLED itself caused by an area contraction of the EL
| ayer due to the patterning and the heat treatnment can be reduced.
Furthernore, according to the present invention, other than the reduction
of the dispersion between the individual TFTs, even when the OLED is

det eri or at ed3i5MHEohpovidd of 268 3 js aphBedtorthecdil-fhapaiclegtrode Witk a@ré&sbueart 1be

i nt ai ned tant, resulting i i ngai ni tant bright . Still
Fur t hor mor P St B KBGO MO Bt Tin BHINBnanLPRE® APPramafaBused

capaci tanceas%&igpig%% TE&Ehcfﬁgv ?ﬂe io?ggwfé et ty 281884 03Scda)e ah E R 1'5%% -

capacitance, sinpfitication o e pixel structure and an’i nprove

t he open ar BHz)gower oADSHEY iSapplitdialiedo thk/subsivité(saipl ChiAgdyED shibstadtiall | i ght
emtting device having a |light emtting elenent, the light emtti n? el enent
conpri sinng: 3RPIY A PRRAWE sslfwsma&ﬁ-é‘l@sﬂﬁwm qf freslegtipds Grrapmthipybsiratge

cat hode; an ' ' ' X rein a
channel 1 ongtpi 757 U5 412 S8 36 o gk 2fecRHEN st ORI RN R T
or nore. 10usdd hbrd)ihghRs@& it dian@tesle Withetha Sirs @tchir@r donditione,| aWnfilln iswdietedi N a
ratio of a channel width Wof the TFT to the channel |ength L thereof is
from 0. 1 t otogonn an gnd portipg R the Frsticppdpcgize layer iatcdieaernd shapec Tapreafter, tiger ei n
the TFT connected to the Light . emitting.elenent.is. a.p-cha | _tyRe TFT or
an e channeltsey sk rembucd A Teoord o  Fayidrs dBRElr SR gnb B8R 1, 7
wher ei ni¢ heyskl bs GRINMGE bads tthe FB& ﬂal&&ﬁth@%ﬁ%&ii@%t% 80B0tsccmNakdRFF@BGE t hat

t he sum of source-drain voltage Vd and threshold voltage Vith is |arger than

gat e vol t agelHz) powves obSeh ¥ iscdpptioh hua caikshapgcelfatroge Withoa pregsurg.of 1Pa to

generate plasma, thereby performing etching for about 30 seconds. RF (13.56 MHz)

power of 20 W is also applied to the substrate side (sample stage) to substantially apply

a negative self-bias voltage. Under the second etching conditions in which CF4 and Cl,

15  are mixed, both the W film and the TaN film are etched at the same level. Here, the

first etching condition and the second etching condition are referred to as the first
etching treatment.

The second etching treatment is performed without removing a resist mask.

Here, CF4 and Cl; are used as etching gases, the flow rate of the gases is set to 30/30

20  sccm, and RF (13.56 MHz) power of 500 W is applied to a coil-shape electrode with a

pressure of 1 Pa to generate plasma, thereby performing etching for about 60 seconds.

RF (13.56 MHz) power of 20 W is also applied to the substrate side (sample stage) to

substantially apply a negative self-bias voltage. Thereafter, the fourth etching

treatment is performed without removing a resist mask, CF4, Clz, and O, are used as

—25 etching gases, the flow rate of the gases is set to 20/20/20 sccm, and RF (13.56 MHz)

power of 500 W is applied to a coil-shape electrode with a pressure of 1 Pa to generate

plasma, thereby performing etching for about 20 seconds. RF (13.56 MHz) power of

20 W is also applied to the substrate side (sample stage) to substantially apply a

negative self-bias voltage. Here, the third etching condition and the fourth etching

30 condition are referred to as the second etching treatment. At this stage, the gate
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20 5. Alight emtting device according to claim1, wherein the TFT
connected to the light emtting elenent, in the range that the sum of
source-drain voltage Vd and threshold voltage Vth is larger than gate

vol tage Vg, has a channel conductance gd fromO to 5 x 10-9 S. 25 6. A
light emtting device according to claim 1, wherein the light emtting
device is incorporated into an el ectronic equi pnent selected fromthe group
consi sting of a personal conputer, a video canera, a nobile conmputer, a
goggl e type déspidayndzlsctrodeddtgambddiim 367 chimgprisall of alkefisst candulivk gayehone
and a displgy. 30 38 7. Alight emtting device having a light emtting
el enent, thedU4pgha lawgrdyesgnéihssesandcongictive lyer 204ba8 aaecr layergrgtasmed.
conmpound | ay ! i e ; i ontact with
the organic %%t#%&kﬁ%tgﬂ?]g%?%@s&ﬂg&% i Ig%rlggﬁig bg;}grﬁ% %ﬁﬁgﬁg\?\nﬂ g[hh%w of the TFT
connected to the Afiqghémeving thengsied rmasketthi first Bepiah apnalent BrROhduded tolopef i s

fromO0.1 to 0.01. 8. Alight emtting device.according to claim®6, erein
the TFT Sonrisignte eleatpodeR d0f tayBR7 asinaskp pyendiresigface dhefips dppinadicatmene TET

-ch E AL i i i i ; 6,
wherei n ¢ o oA Hplug ¢riofl bty B, th AP aORH.38e BESOL DR 13 L0 T 2

the sum of s@emgemdnad thevwrbélaaeoydorad it bstes BOksl1000kd\agRypYtally] phdspr@@s t han
gate voltage Vg, has a channel conductance gd 15 fromO to 1 x 10-8 S. 10.
A 1ight em t(P) ayarsenic {Ashisotsed ian gn imopeiitsichendent iias iggics theha-tTIRTCapgRe@Gted t o

the |ight e'ttgn . el enent .. | Ihe.r%g g t t?e s%m(ﬁ ource-drain

vol tage Vd ot HRFEHEN G aRi AR o B PE 1o et (ai A ee T AR TP has &
channel jgonduct aggBscgdemt, @Rt thsks dre FOmRdSThi Inasks hegbtm&ITolchi&andevi ce
according to claim®6, wherein the light emtting device is incorporated

into an el echamril domptiopmegionse| the pettidr efnthe remepoodyctenlagersfor fgrnpingghe
personal ComRuL St B IS RS aPg TR0 TBTRNGY s PO B v
di spl ay. channel formation region or the portion of the semiconductor layer for forming the
p-channel TFT 406 of the driving circuit. In addition, masks are formed to cover the
15  channel formation region of the semiconductor layer for forming the current control
TFT 404 of the pixel portion 401 or the periphery portion thereof.
Next, the impurity region (n” region) overlapping with a part of the gate
electrode by performing selectively the second doping treatment using resist masks.
The second doping processing may be performed by the ion-doping method or the
20" ion-implanting method. In this embodiment, the ion doping method is performed
under a condition in a gas flow rate of phosphine (PH3) diluted to 5% with hydrogen of
30 sccm, and the dose of 1.5 x 10" atoms /em® and the accelerating voltage of 90 kV,
The resist mask and the second conductive film function as mask for the n-type doping
impurity element, and the second impurity regions 311 and 312 are formed. An n-type

0*7 atoms /em® are

25  doping impurity element in the density range of 1 x 10"to1 x 1
added to the impurity regions 311 and 312. In this embodiment, the region of same
concentration range as the second impurity region is referred to as n” region.

The third doping processing is performed without removing masks made of
resist. The third doping processing may be performed by the ion-doping method or the

30 ion-implanting method. As the n-type doping impurity element may be typically used
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12. Alight emtting device having a light emtting elenment, the |ight
emtting el enment conprising: a cathode; 30 an organi c conpound |ayer in
contact with the cathode; and 39 an anode in contact with the organic
compound | ayer; wherein a TFT connected to the light emtting element, in
the range that the sum of source-drain voltage Vd and threshol d voltage Vth
Is |larger than gate voltage Vg, has a channel conductance gd fromO to 2 x
10-9 S. 5 13. Alight emtting device according to claim 12, wherein the
TFT connect gthobphdrite (P) ohtaremid (As)g &b enierdmbalimen; ehwiviedopiipendthéd s an
n-channel type TFT. 14. A li gz_ht emtting device accordi ng to claim12,

wher ei n t he PeEfPrngs adaragconditipg ip gegap flght rakerafiphpsihing @kbhdiluted te f% withge
that the su f  sSourGR- iR vol t 13and resho voltage Vith . is Larger
than gate vorﬁyt21 age" gf%%ﬁgé%a‘%%ﬁg#ne Egﬁduaé?né%@én g%f]d!‘tg%ﬁ?(ﬁ’ﬁetro ing Yoltage gt .
15. A light govkwii g tewass; taeqesicli mask, ahel fasimedriucMhe 18ieR AdwethEFecond
connected to 15 the light emtting elenent, in the range that the sum of
sour ce- diai reopduetivgdayer fanetiathasesiashsdioy she adepeleping impyrgurclerhent agdtthe

vol tage Vg, .has .a channel. co nge fr 0to 5 x 109 S. 16. A |light
eni t 1 ng devhEd BeiRarRoRoTE o 350 Rneb el vhdomndhi Ak Pt stbiev ce
i s incorpor ghfrityélemdnt @l B HERMy GaRRUPINR 1D 5881 ® afonRMcinP redidaea to
consi sting of a personal conputer, a video canera, a nobile conmputer, a
goggl e type tHé piddgnpusity rewnd B hdjanbdiid dn this efnpedimente thegegion af sapis deasihone
and a display. 17. A light emtting device conprising: 25 a light emtting
el enent havi’%ﬁgeaasctg’fﬂﬂ ’,mpa‘(‘ﬁ“%Fe&é‘?ﬂg‘(?r %ﬁﬁ%%ﬁ?&%‘fmi n contact with the
cathode @nd an anggg th® &Gt Ak W idhdvRs, BIRMIC ma@RRIM dedi@Yi8 forRed k.
connected to the light emtting elenent, wherein the TFT conprises: a

sem conduct grrfoayethe Hauithglopingetrt @mgod. aBysthapledrth bpmel tredgicot thedo@th | east

30 one pair .of inmpurity regjons; 40
P impurit reg{0n>s/ 31§,g§19, 332, and 333 and the fifth impurity regions 316, 317, 330,

and 331 are formed that is the semiconductor layer forming the semiconductor layer
forming the p-channel type TFT in which p-type doping impurity element is added.
15 A p-type doping impurity element in the density range of 1 x 10® to 1 x 10%
atoms /cm’ are added to the fourth impurity regions 318, 319, 332, and 333. Note that,
in the fourth impurity regions 318, 319, 332, and 333, phosphorous (P) has been added
in the preceding step (n” region), but the p-type doping impurity element is added at a
density that is 1.5 to 3 times as high as that of phosphorous. Thus, the fourth impurity
20 regions 318, 319, 332, and 333 have a p-type conductivity. In this embodiment, the
region of same density range as the fourth impurity region is referred to as p* region.
The fifth impurity regions 316, 317, 330, and 331 are formed to overlap with the
taper portion of the second conductive layer, and added with the p-type impurity
element in the density range of 1 x 10'® to 1 x 10*° atoms /cm®. In this embodiment, the
25  region of same density range as the fifth impurity region is referred to as p” region.
Though the above-described steps, the impurity regions having n-type or p-type
doping impurity element are formed in the respective semiconductor layer. The
conductive layers 304 to 307 become gate electrodes of TFT.
Next, an insulating film (not shown) that covers substantially the entire

30  surface is formed. In this embodiment, a 50 nm thick silicon oxide film is formed by
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a gate insulating filmfornmed over the rectangul ar-shaped channel region;
and a gate electrode forned over the gate insulating film 18. A |light
emtting device according to claim17, wherein the TFT connected to 5 the
light emtting elenent is a p-channel type TFT or an n-channel type TFT.
19. Alight emtting device according to claim17, wherein the TFT
connected to the light emtting elenent, in the range that the sum of
source-drain voltage Vd and threshold voltage Vth is larger than gate

vol t age Vg, plasnaC¥ihn@etowsm thecinsuleengyflnd & fot dimidtto asilicod @xBleSilm?2@nd A
light emtting device accordi ng to ¢claim17, wherein the TFT connected to
the |ight erﬁ‘g?rilﬂﬂ‘lé‘f%ms,cqnf? ‘E‘H%Sﬁ'éﬁaélatyﬂ’étus’? 0 & yinelgrlaves o @daminglipn

vol t age Vd chhgeshold voltage Vth is larger than gate voltage Vg, has a
channel conductance gd 15 fromO to 5 x 109 S. 21. Alight emtting device
accordi ng to cl ai riflt#, awhep ef mctihating ¢iet ineparity i algnerevaddedite thacesperiat ed
into an el ectronic equi pnent selected fromthe group consisti nigfiof a
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sputtering method. In this embodiment, an example of depositing the silicon nitride
25  film on the acrylic resin film with a thickness of 1.6 um is shown. The material or the
thickness of the insulating film are not limited. In the case that a capacity is formed
between the gate electrode and the power source current line that is formed on the gate
electrode, the thickness of the organic insulating film and the inorganic insulating film

may be 0.5 um to 2.0 pm.

30 Next, the pixe! electrode 334 is formed that contacts to the drain region of the
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10% & ()-4 [filmagsﬁhﬁ etchipe SAPPRR ()-!. $109& ()- 109Z& ()-:9" 10%Z& () -
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T #10%iu& () <le@rodesmndachnncoHoneteeigode)are formeds Agthe)materidldyig ¢lyctragie$ anidC
15  the wirings, a lamination film having Al film (350 nm thickness) including Ti film (110
nm thickness) and silicon, and Ti film (50 nm thickness) is used. And patterning is
performed. Thus, the source electrode, the source wiring, the connection electrode, the
extraction electrode, and the power source supply line are formed appropriately.
Further, the extraction electrode for contacting with the gate wiring overlapped with
20 the interlayer insulating film is provided in the edge portion of the gate wiring. The
input-output terminal portion in which the plural electrodes for connecting with an
external circuit and an external power source is provided are formed in other edge
portions of each wiring. The connection electrode 341 to contact and overlap with the
pixel electrode 334 that is formed previously contacts with the drain region of the
25  current control TFT 404. -
As described above, a driving circuit 402 having an n-channel TFT 405, a
p-channel TFT 406, and a CMOS circuit that combines complementary the n-channel
TFT 405 and a p-channel TFT 406, and a pixel portion 401 provided the plural
n-channel TFTs 403 or the plural p-channel TFTs 404 in one pixel are formed.

30 In this embodiment, the length of the channel formation region 329 of the
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Next, an EL layer 343 is formed on the pixel electrode 334 whose ends are
covered with the banks and a cathode 344 of an OLED is formed thereon.
An EL layer 343 (a layer for light emission and for moving of carriers to cause
light emission) has a light emitting layer and a free combination of electric charge
15  transporting layers and electric charge injection layers. For example, a low molecular
weight organic EL material or a high molecular weight organic EL material is used to
form an EL layer. An EL layer may be a thin film formed of a light emitting material
that emits light by singlet excitation (fluorescence) (a singlet compound) or a thin film
formed of a light emitting material that emits light by triplet excitation
20  (phosphorescence) (a triplet compound). Inorganic materials such as silicon carbide
may be used for the electric charge transporting layers and electric charge injection
layers. Known organic EL materials and inorganic materials can be employed.
It is said that the preferred material of a cathode 344 is a metal having a small
work function (typically, a metal element belonging to Group 1 or 2 in the periodic
25  table) or an alloy of such netal. The light emission efficiency is improved as the work
functior becomes smaller. Therefore, an alloy material containing Li (lithium) that is
one of alkali metals is particularly desirable as the cathode material. The cathode also
functions as a wiring common to all pixels and has a terminal electrode in an input
terminal portion through a connection wiring.

30 Fig. 7 is a state that is comp!sted so far.
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The FPC (flexible printed circuit) is attached to the electrodes of the
input-output terminal portions using an anisotropic conductive material. The
10  anisotropic conductive material is composed of a resin and conductive particles several

tens to several hundreds pm in diameter whose surfaces are plated by Au or the like.
The conductive particles electrically connect the electrodes of the input-output
terminal portions with wirings formed in the FPC.
If necessary, an optical film such as a circularly polarizing plate composed of a
15 polarizing plate and a phase difference plate may be provided and an IC chip may be
mounted.
According above the steps, the module type light emitting device connected
FPC is completed.
Moreover, when displaying by full color, the equivalent circuit diagram in the
20  pixel portion of this embodiment is shown in Fig. 8. A reference numeral 701 in Fig. 8
corresponds to the switching TFT 403 of Fig. 7, and a reference numeral 702
corresponds to a current control TFT 404. The pixel to which OLED 703R which
displays red light to the drain region of the current control TFT404 is connected, and
anode side power supply line R 706R is prepared in the source region. Moreover, the
25  cathode side power supply iiue 700 is formed in OLED 703R. Moreover the pixel to
which OLED 703G which displays green light to the drain region of the current control
TFT are connected, and an anode side power supply line G 706 G are prepared in the
source region. Moreover, the pixel to which OLED 703B which displays blue light to

the drain region of the current control TFT is connected, and anode side power supply

30 line B 706B is prepared in the source region. Different voltage is impressed to each
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10  [Embodiment 2]
This embodiment shows a top view (Figs. 5 and 6) that is enlarged a part of the
pixel portion in Embodiment 1, and a top view that is different in a part from Fig. 5 and
6 is shown in Figs. 13A and 13B.
Fig. 13A is a corresponding top view to Fig. 6, and same portions thereof are
15 indicated by same symbols. Fig. 13A is an example of semiconductor layer 1102 that
has different patterning shape that is adopted instead of the semiconductor layer 102
shown in Fig. 6. In this embodiment, the semiconductor layer 1102 is meandering. As
shown in Fig. 13A, channel length L x channel width W is the same as Fig. 6, and is set
500 pm x 4 pm. Fig. 13A is same as Embodiment 1 except the semiconductor layer
20 1102 that has a different patterning shape, so that another explanation may be
referenced to Embodiment 1.
Fig. 13B shows another different top view. Same portion corresponding to Fig.
6 are indicated by same symbols. Fig. 13B shows a semiconductor layer 1202 that has
different patterning shape that is adopted instead of the semiconductor layer 102
25 shown in Fig. 6, and an electrode 1200 that is adopted instead of the electrode 100.
The channel length in Fig. 13B is 165 um. Fig. 13B is same as Embodiment 1 except
the semiconductor layer 1202 and the electrode 1200 that has a different patterning
shape, so that another explanation may be referenced to Embodiment 1.
This embodiment can be combined with Embodiment Mode or Embodiment 1.
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Fig. 6A is a top view of an EL module, and Fig. 14B is a cross-sectional view
taken along the line A-A’ of Fig. 14A. In Fig. 14A, a base insulating film 501 is formed
on a substrate 500 (for example, a heat resistant glass), and a pixel portion 502, a source
driving circuit 504, and a gate driving circuit 503 are formed thereon. These pixel
portion and driving circuit may be obtained by Embodiment 1 or 2.

Reference numeral 518 is an organic resin, reference numeral 519 is a protective
film, a pixel portion and a driving circuit are covered with the organic resin 518, and
the organic resin 518 is covered with the protective film 518. In addition, the cover
material may be used to seal using bonding material. The cover material may be
bonded as a support medium before peeled off.

Wiring 508 for transmitting signals to be input to the source driving circuit 504
and the gate driving circuit 503 is provided. A video signal, a clock signal, etc., are
received through the wiring 508 from a flexible printed circuit (FPC) 509 used as an
external input terminal. Although only the FPC is illustrated, a printed wiring board
(PWB) may be attached to the FPC. The light-emitting device described in this
specification also comprises a combination of the light-emitting device main unit and
the FPC or a PWB attached to the main unit.

The structure of this embodiment as seen in the sectional view of Fig. 14B will
next be described. A base insulating film 501 is provided on the substrate 500, and the
pixel portion 502 and the gate driving circuit 503 are formed on the insulating film 501.
The pixel portion 502 is constituted by current control TFTs 511 and a plurality of
pixels including pixel electrodes 512 cicttrically connected to the drains of the current
control TFTs 511. The gate driving circuit 503 is formed by using a CMOS circuit
including a combination of an n-channel TFT 513 and a p-channel TFT 514.

TFTs in these circuits (including TFTs 511, 513, and 514) may be manufactured
in accordance with the n-channel TFT and the p-channel TFT of Embodiment 1.

Each pixel electrode 512 functions as an cathode of a light emitting element.
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109 () - &0 })%Mdr)lay bd Q%M ik formed of a light emitting material that emits light by

10  singlet excitation (fluorescence) (a singlet compound) or a thin film formed of a light
emitting material that emits light by triplet excitation (phosphorescence) (a triplet
compound). Inorganic materials such as silicon carbide may be used for the electric
charge transporting layers and electric charge injection layers. Known organic
materials and inorganic materials can be employed.

15 The anode 517 also-functions as a wiring connected in common to all the pixels.
The anode 517 is electrically connected to the FPC 509 via connection wiring 508. All
the devices contained in the pixel portion 502 and the gate driving circuit 503 are
covered with the anode 517, the organic resin 518 and the protective film 519.

Preferably, a material having the highest possible transparency or translucence

20 for visible light is used as the sealing material 518. Also, preferably, the sealing
material 518 has the highest possible effect of limiting permeation of water and
oxygen.

It is also preferable to provide the protective film 519 formed of a DLC film or

the like at least on the surface of the sealing material 518 (exposed surface), as shown

- 25 inFigs. 14A and 14B, after the light-emitting device has been completely covered with
the sealing material 518. The protective film may be provided on the entire surface

including the back surface of the substrate. In such a case, care must be exercised to

avoid forming the protective film on the region where external input terminal (FPC) is

provided. To avoid film forming on the external input terminal region, a mask may be

30  used or the terminal region may be covered with a tape such as a Teflon tape (registered
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protective film 519 to completely isolate the light emitting device from the outside and
5 to prevent substances which promote degradation of the organic compound layer by
oxidation, e.g., water and oxygen from entering the light emitting device from the
outside. Thus, the light emitting device having improved reliability can be obtained.
Another arrangement is conceivable in which a pixel electrode is used as a
cathode and an organic compound layer and an anode having property of transmittivity
10  are formed in combination to emit light in a direction opposite to the direction
indicated in Fig. 14. Fig. 15 shows an example of such an arrangement. This
arrangement can be illustrated in the same top view as Fig. 14 and will therefore be
described with reference to a cross-sectional view only.
The structure shown in the cross-sectional view of Fig. 15 will be described. An
15  insulating film 610 is formed on a film substrate 600, and a pixel portion 602 and a
gate-side drive circuit 603 are formed over the insulating film 610. The pixel portion
602 is formed by a plurality of pixels including a current control TFT 611 and a pixel
electrode 612 electrically connected to the drain of the current control TFT 611. A
gate-side drive circuit 603 is formed by using a CMOS circuit having a combination of
20  an n-channel TET 613 and a p-channel TFT 614.
These TFTs (611, 613, 614, etc.) may be fabricated in the same manner as the
n-channel TFT and the p-channel TFT of Embodiment 1.
The pixel electrode 612 functions as an anode of the light emitting element.
Banks 615 are formed at opposite ends of the pixel electrode 612, and an organic
25  compound layer 616 and a cathode 617 of the light emitting element are formed over
the pixel electrode 612,
The cathode 617 also functions as a common wiring element connected to all the
pixels and is electrically connected to a FPC 609 via connection wiring 608. All the
elements included in the pixel portion 602 and the gate-side drive circuit 603 are

30  covered with the cathode 617, an organic resin 618 and a protective film 619. A cover
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10
[Embodiment 4]

All of the electronic equipments incorporated various modules (active matrix
EL module) having OLED are completed by implementing the present invention.

Following can be given as such electronic equipments: video cameras; digital

15 cameras; head mounted displays-(goggle type displays); car navigation systems;
projectors; car stereos; personal computers; portable information terminals (mobile
computers, mobile phones or electronic books etc.) etc. Examples of these are shown
in Figs. 16 and 17.

Fig. 16A is a personal computer which comprises: a main body 2001; an image

20  input section 2002; a display section 2003; and a keyboard 2004 etc.

Fig. 16B is a video camera which comprises: a main body 2101; a display
section 2102; a voice input section 2103; operation switches 2104; a battery 2105 and
an image receiving section 2106 etc.

Fig. 16C is a mobile computer which comprises: a main body 2201; a camera

25 — section 2202; an image receiving section 2203; operation switches 2204 and a display
section 2205 etc.

Fig. 16D is a goggle type display which comprises: a main body 2301; a display
section 2302; and an arm section 2303 etc.

Fig. 16E is a player using a recording medium in which a program is recorded

30  (hereinafter referred to as a recording medium) which comprises: a main body 2401; a
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5 Fig. 16F is a digital camera which comprises: a main body 2501; a display
section 2502; a view finder 2503; operation switches 2504; and an image receiving
section (not shown in the figure) etc.

Fig. 17A is a mobile phone which comprises: a main body 2901; a voice output
section 2902; a voice input section 2903; a display section 2904; operation switches
10  2905; an antenna 2906; and an image input section (CCD, image sensor, etc.) 2907 etc.
Fig. 17B is a portable book (electronic book) which comprises: a main body
3001; display sections 3002 and 3003; a recording medium 3004; operation switches
3005 and an antenna 3006 etc.

Fig. 17C is a display which comprises: a main body 3101; a supporting section

15 3102; and a display section 3103 etc.

In addition, the display shown in Fig. 17C has small and medium-sized or
large-sized screen, for example a size of 5 to 20 inches. Further, to manufacture the
display part with such sizes, it is preferable to mass-produce by gang printing by using

a substrate with one meter on a side.
20 As described above, the applicable range of the present invention is extremely

large, and the invention can be applied to electronic equipments of various areas. Note
that the electronic devices of this embodiment can be achieved by utilizing any

combination of constitutions in Embodiments 1 to 3.

25 According to the present invention, in a pixel portion where a plurality of TFTs
are arranged, in the TFTs that supply currents to the OLED, not only simple dispersion
of on-current but also normalized dispersion thereof can be reduced, resulting in
particularly reducing the dispersion of the brightness of a display device having the
OLED.

30 Furthermore, according to the present invention, even when the dispersion in
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Still furthermore, according to the present invention, other than the reduction

5 of the dispersion between the individual TFTs, the dispersion of the OLED itself
caused by an area contraction of the EL layer due to the patterning and the heat
treatment can be reduced.

Furthermore, according to the present invention, other than the reduction of the

dispersion between the individual TFTs, even when the OLED is deteriorated for some

10  reason, the current flowing to the OLED can be maintained constant, resulting in
maintaining a constant brightness.

Still furthermore, according to the present invention, since part of the

capacitance C, of the TFT can be intentionally used as the retention capacitance,

simplification of the pixel structure and an improvement in the open area ratio can be

15 attained.
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an anode in contact with the organic compound layer;
wherein a channel length L of a TFT connected to the light emitting element is

100 pm or more.

10 2. A light emitting device as set forth in claim 1, wherein a ratio of a channel

width W of the TFT to the channel length L thereof is from 0.1 to 0.01.

3. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element is a p-channel type TFT or an n-channel type TFT.
15
4. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0 to 1 x 10* S,
20
5. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0 to 5 x 10 S.
25 -
6. A light emitting device according to claim 1, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a
recording medium, a digital camera, a mobile phone and a display.

30
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an organic compound layer in contact with the cathode; and
5 an anode in contact with the organic compound layer;
wherein a ratio of a channel width W of the TFT connected to the light emitting

element to the channel length L thereof is from 0.1 to 0.01.

8. A light emitting device according to claim 6, wherein the TFT connected to

10  the light emitting element is a p-channel type TFT or an n-channel type TFT.

9. A light emitting device according to claim 6, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

15 fromOtolx10%S.

10. A light emitting device according to claim 6, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

20 from0to5x107°S.

11. A light emitting device according to claim 6, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

25  recording medium, a digital camera, a mobile phone and a display.

12. A light emitting device having a light emitting element, the light emitting
element comprising:
a cathode;

30 an organic compound layer in contact with the cathode; and
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13. A light emitting device according to claim 12, wherein the TFT connected to

the light emitting element is a p-channel type TFT or an n-channel type TFT.

14. A light emitting device according to claim 12, wherein the TFT connected to
10  the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

from0to 1 x 10%S.

15. A light emitting device according to claim 12, wherein the TFT connected to
15  the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

from 0to 5 x 10™ S.

16. A light emitting device according to claim 12, wherein the light emitting
20  device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

recording medium, a digital camera, a mobile phone and a display.

17. A light emitting device comprising:
25 a light emitting element having a cathode, an organic compound layer in contact
with the cathode and an anode in contact with the organic compound layer;
a TFT connected to the light emitting element,
wherein the TFT comprises:
a semiconductor layer having a rectangular-shaped channel region and at least

30  one pair of impurity regions;
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the light emitting element, in the range that the sum of source-drain voltage Vd and

threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

10 fromOto1x10%S.

20. A light emitting device according to claim 17, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

15 from0toS5x107°S.

21. A light emitting device according to claim 17, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

20  recording medium, a digital camera, a mobile phone and a display.
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