2 JUN 2006 TITLE OF THE I NVENTION A light emtting device and el ectronic
apparatus using the sane BACKGROUND OF THE INVENTION 5 1. Field of %t}m“
I nvention The present invention relates to a light emtting panel i |Qpﬁ|
alight emtting elenment forned on a substrate is encl osed between the
substrat e aMlBEORTWERINVENTION. Al so, the present invention relates to a

light emtting J in-which an | C.or the |ike is, nount the |ight
ertting panel’. Rt ot el ndilebtBnld dpdring Taifh e Skl g 10

panel and the light emtting nodule are generically called Iight emtting
devi ces. The present inventi@i-faikdieh orei RYENGIE ect roni ¢ appar at uses

utilizing the light emtting devices. 2. Description of the Related Art 15
A light %mlttfifé‘?@f@ﬁé%‘fenéﬁilts light by itself, and thus, has high

visibility. The i .01 t | sary
for aliquid cr yg%l%%r%f?@gb g%/dﬁ% er\elilagéget &%%ﬁ %\Rﬁﬁ%‘ﬁrﬁgglsﬁll {‘)g}% & 1?%}} egﬁ fifig
reducti on efenent ifghtedem atsubgrakevws eeclosed tbeiwsameths. subdfta® and hecdveg ntember.

emtting elenent has no limtation on.a, viewn | e. Therefare,, recently,
Lhe 11 ght AR ERoRTCorat entin IIFYe 4 T emBfime ot Mowmtl o Sirst s 5 n
spot i ght asuated26h theSipdhd\entiftinl GRntINaNo3el Bt i thuhBSspbéificatidnRihcOlght Rgnittialp.
Incidentally, the |i ?_ht emtting el enent neans an el enment of which a

| umi nant®e Panel @A the ligat epifting drqdule are genericallyr callofl gl emiftingdgvices.  The
spec fi cat bRlent TS ek Bitk LefaRd @ eRBNnic | MPLUARS: ANlILHEKE AR nfitldgaht
emtting diode), an MMtype electron source elenent (electron emtting

el enents) dsdgesto a FED (field emission display) and the |ike. 25 The OLED
i ncludes a | ayer containing an organi c conpound in which |um nescence

gener at ed hy plicati an_electric field (el ectrolum nescence) is

obt ai ned ( rg%@ﬂtﬁ_oﬁﬁgﬁﬁ?@eﬂ terial) (hereinafter, referred to as
organi ci4 i ght eanﬁgH?@miiti%éeél&merﬁQnﬁ@qg?t baygeirand @usdhPR0S Jigudky, Ardd ght
em ssion in returning to a base state froma singlet excitation state

(f | uor escehight caitting elamgnt deps sef veedi w bacldicht nieergsary far bdawidorystehdisplayom a
triplet exgiLtati t (:pho; : kSt .| U4 '

ther “or gaubhe SREDT Gy 0 URRRIC TGoE FRREEHOSEL S 1] ehifiol IMRENE RSP, o,
may use ondélsr, thedight emitting eleateovieasdedonitdimd dni aghitwiigiaagieonTheslfitre, redeatly, i n
this specif,jcation, all the |ayers vi ded between an anpde, and a. cat hode
of the OLEBSPEMRIiHHEAE sgie e Lahppnitine elomegt upes tnderfbe ol &3 gy
35 em t1g n@ispRiyRleSice MeE khstaldsfol ACRIUR the LCDNt em tting layer, a hole
injecting layer, _an_electron injecti ngi | ayer, a hole transporting. |layer, an
el ectron transpoficidegtally, e lighbemitiingelpmpat meapg ag elqmepb pEWhish arluipanagge is

i norgani c %ﬁﬂ%}éﬂ%yt ae&ak gtérra-ﬁ;%ﬂ' %E&%ﬁh&%ﬁb&ﬁfimn athe %&ﬂo ei%gt%gelement

structure|_ I ch”an ano _a _gamtt| g ayer, a Ca
| ami nat ed iincleded en. OLBBs(otgmmia hight emittingt dipds), a1 Efparelgctrerk souaces ¢lementur e

in which a?el@&?o%eemiﬁin Oélcgntjnﬂé)eu%%& %% FED (field emission display) and the like.

25 The OLED includes a layer containing an organic compound in which

luminescence generated by application of an electric field (electroluminescence) is

obtained (organic light emitting material) (hereinafter, referred to as organic light emitting

layer), an anode layer and a cathode layer. A light emission in returning to a base state

from a singl‘e‘:t_"exc‘itati'qny state (fi_ixore_:écence) ar_ldz'. a light _f‘;miss_iolr_i_ in: returning to a base - .
30 state .f'rbm a fﬁi)let é).c_citéﬁoh state :(phosphores.c;,ér.l'ce)'-e}\cilsf. as the iumirieéc‘éﬁc_e in the = -

organic compound. The light emitting device of the present invention may use one or

both of the above-described light emissions. _ .
Note that, in this specification, all the layers provided between an anode and a
cathode of the OLED are defined: as organic light emitting layers.. The.organic light
35 emitting layers speciﬁcal[y include a light emitting layer, a hole injecting layet, an electron .
.injecting layer, a hole transpprting layer, an electron transporting —1ayc1j;.and the like.
These layers may have an inorganic compound therein. - The- OLED basically has a-
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| ayer, a light emtting |ayer, a cathode are lam nated in order or a
structure in which an anode, a hole injecting layer, a light emtting

| ayer, an electron transporting |layer, a cathode 5 are |am nated?ijiNGier.
On the other hand, the decreased | um nance of OLED resulting fromthe

det eri or at isonctofe ichevhvhganiagodd, ghliglenerhitiing 14yet, &1 icathodo aslamisged ﬁxuserder

pr obl em on ' the light, e tt|n evi ce F ‘
G anh cal | PR A fEBrs W RID WS kT e fivean SRR £35S hffe dBilipe 10
el ement whdayes & balkitamittingulayenie dathodpprd behibatdvie nrdeher pvstruetue i whiish an

thereof . AsnsfoWhold iflj eEﬁ %&Aa llgﬁleenlrl tHﬂ%Q;%E Snledd tllahgﬂ)tm %r' antﬁécf‘errent

decr eases deslpl te the a atio constant curr ecause t
organic Ji GHR BN agiRated Iﬁg)fﬁlﬁterl al is deteriorated with tinme. Fig. 18B

graphical ly il ugir i otiiert hai@; BE YddotabddnhipdingeceObf tOEEDI gRtItaR frbinNéhe
el enent wh nac nstgﬂ% voltaﬂ S i ed etweenthetwg el ect,r ode
g’é@m 10

t her eof . SPTERYC PR pRES TYCHiORRPIOPISH O e Rl
el enent deanseaﬁ@sllghtdmﬂiinmled'ﬁsm te the application of the constant

voltage. This isgpar{gy e I Qr-ation
of thg organic |i %@18 mg{%' ? ﬁﬁgﬁﬁa]thgs?ﬁagep enpgﬁag}h?% laﬁég?%éggtéﬂ%f h@ﬁ: gﬁlﬁmgo
| um nant® #lemanp@ ﬁ§9@5mﬂt@m’fﬁlén$ appligd atviden thctvemudecttodes harepbntAs shown
t hrough t he, IR ghigAcid fulshnel SFaY hglﬁ %Hﬁ@iﬂg Q}’erﬁéﬁ%‘ dE&E'a%E@HE g‘i&@ ik 2gDlikation

decreased with time, as shown in Fig ?} ecrease | um_nance of
the |ight &fiheqonsiant UreAtbegpyss the Rl %@m@a}%@#ﬁaﬂéa deferierated 2ty tge. he
cur Ir en:j tsEppI %/ t ¥ig. 8B ggxlphlcen‘y ﬁﬂms&gteelaeﬁmtvaﬁﬁng nemhiRRstN of tﬁ&ﬁghétoérﬁﬁig%d
applie ereto ed, i nclu es
o adat on ASRL e Rt S aae ) R o Bihen ZBP . Becting BB it Hoh,

em ttintp eIlJelet@Bofthe_ hmnmcxei_fshailghtdenmmng)elamenk dictdasesewtth yimer é@pite rtlmg in
the variatiy Pgﬁ a% 'di”ﬂa@%ﬁﬁs‘%ant%oﬂ% | Ui 152?artlgﬁie@-&fsle CAPLBWOIPERY '1§ﬁ @ach

of the pl xe power source or su ta e or cur

thereto, ad® Oﬂ@\ﬁ/&re JEHHe élghb@mlétermom?ﬁeﬁgl Isvtlw @@@@ase of élwrlﬂ@man@% ag| |
the pixel &h@éon%taﬁf uen® hnd PAEly PleXRisS | therweﬁa‘ 6@ thibligh HR 1eat bRAgEn@ElcRiht ent

supply fromt  source is Si I ncr ease onpensate for
t he decreaé:émieﬁ by ﬁlge ‘fcl?ﬁfaﬁh}\é@@gebsf cSEReed W’élPlnPr‘én?st@‘PW& l’ég%gﬁﬁs due to
det eri oz@at i on, alIhetqusmseﬂallanmuppé igfdthai lightt lemitBidgi clements edthy cimica@en Oe
current ar Ce
vari ati ons%omghlflsg{ %’ in@%a g k'1qhenh;§ Wﬁ?}%ﬁ@ﬂ 1tt{ g elélﬁgﬂ;[r}’%%&e?smgdr e
not elim néhfemoltwwnmd thErEFHE HnNVENNa@ﬂ hQWW®mamfmag¢dthﬁr@gdayﬂgl inchudgs an
obj ect of tohgiatiBy RRELYAryif: %ﬁ;ﬂ&& t&p xbgébtth%é mdmdua? gﬂﬁéﬂl \A%Cemaa{t@opf

of | at ed

suppr essi n%a%he | um nanc¢e var] ations asso th the
det eri or at IlBhPSFIS @FdeFERLAted dl‘ﬁf‘ijﬁ‘”t‘ﬂyeFﬁSPFmﬂgn Hm‘émaapn% UBMMINGS | yngg it is

cons |d st Emél dnpmcﬁedweto prioeidei @bﬂi ge et 1!xél§ vﬂﬂi\/a aﬁﬁﬁmj 1o sﬁpplsnlﬁg v*ogﬂ@"'lbl:' on
|saapte tos i ed vi erl odi y
for sensi nﬁufrﬁ%aﬁ[ﬁgrg?ﬁof efﬁrglggg P OBEr |381<‘f°8 Ef' qgﬁ%t %’%ef“eg’ ?lfgl?
each of t heixdlght aegmoup oflgomb @iveele s Thikretfdre, ﬂ“ i the Ivsltagoo:asurmm sdfplpricon ¢he a
pi xel nost |
o “the 2 SO0 AR0RT Sands SApHAAASR T LHbARNET, hETLGOR PG TnAEh LS
t he accurruloitﬁoﬁlﬁ Rehtt mttgtgg,g]@glents due to deterioration, all the pixels supplied with the

30 increased Voltage or current are uniformly increased in luminance. Hence, the luminance

vanatlons among the 1nd1v1dua1 llght emlttmg elements of the plxels are not ehmmated

SUMMARY OF THE INVENTION
In view of the foregoing, it is an object of the invention to provide a light emitfing

"+ 35 device capable of suppressing the luminance variations of the OLEDs associated with the
deterioration of the organic light emitting material and achieving a consistent luminance.
- The light' emitting device according to the invention is adapted to sample a

supplied ‘video ‘signal constantly or periodically for sensmg the light emission petiod or - =~

d1splayed gradation level of each of the light" em1tt1ng elements of the pixels, so.as to. .

40 predict a pixel most deteriorated and decreased in luminance from the accuniulations of the :
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values of the target pixel is conpared with the previously stored data on
the time-varying |um nance characteristic of the light emtting efeirRiggs
for correcting the voltage supply to the target pixel, so that a desired

| um nance can be achieved. At this tinme, an excessive 5 voltage is supplied
to the ot heenspd xeluss,tdrathe shmse)fttlila*’;‘smm:ﬂuusal tTgs, SleLamﬁnwaﬁdm bheherngaated
deteriorat h d..t hat th r hv reater
I'um nances% B &ethﬁ tlutﬁo{ ﬁlxél ?erl %nt eﬂrew%f‘lss)bf ayl ndgaP rﬁ $a‘§q %t i on
| evel s. Théumtnlﬂme {hiaxastesistie of thaﬂ@ghtuedu@mgwldrmmerf@obmcmmﬂlgmﬁagq mplsetﬂel

by correct ijngathe Pweﬂ%e tﬁétgaf‘@esufe@ 'iuer"nh?{de”&ntﬁeeachi%'ve@' &?ﬁﬁ%&hﬁl Hedsive

deteriorated |iQ tting el enmen the correction of e video._s] gnal
done by %or‘fﬁ%ﬁ‘geﬂé sppplied e Jmth%n mﬁelefhat peare Bommen vpge sowse withthe w&st

pi xel s wit fdeteherataalrlﬁxelousﬂ ¥ tiadsQigSesetall thatCthe bitRr ix@ﬁ hagé gtdagar hinaRdee ghan
characteristic of

signal her &HMogt %??W@%gt%xﬁggﬁkgy&ggﬁof’}ng@ Igffrqﬁ flon i%’ﬁ ﬂﬁ t t he 1 hdeo

i nf or mat i omditiBuidsslovteeed inethe radation degyreb by cofrecttgethe OflldHDI s@gnaﬂ)fforc dlremhg it
emtting el %@H%\ﬁn {hetrn(?st dgl!eﬁgi‘a?ed lg#ﬁ? eﬁﬂﬂ}{g I%En;ﬁ{;'ﬂfe%ﬂtec@eﬂ 5? ﬁ@tvﬁlﬁo E%ﬁ

| um nance vari ations for assuri um nance O
and al st sdppe b¥ sespaties H@ca@a@@ agpn |ofi tharsaneed vajues of eaghtadthopixelsowith lthe | s

noted that pkdigousB) st6redf ddid)8n (R4 hﬁﬁeva%iﬁghﬁinfn%ﬂé@ iPeacvstiage tﬁ@HFlﬁeenﬁ%ﬂ% not
20 necessar !{:I&%j/anbe corrected based on the nost deteriorated pixel but the

correction® be nmde based on a pi xel | east deteriorated. In this case,
a pi xel having tl[telsgneteﬂeexht thaimideangignal Ueeréin khéefinedsto theterd digital Gignals
predi ct ed frgtr'%n aceumu attio%ns of the sensed values of the individual
pi xel s. ThéR égac%ﬁﬁuli‘ 161 0f the sensed val ues of the tar get pixel is
conparetbwith t hé)efsmmnheu@hyd stegeesi ofi detariomtiom ef thenkght aanyitting dlemems€ ¢he5

characteri ?ﬁ){e@s %etmvkl%gemeﬁﬂ ﬁﬂmﬁllt%nﬁ{etl affQ’ VaEdHIoRY fof SastiirdA0k:

supply to the targl . pi so that a desired ['um nance can be achieved.
At this tisensisientilpaipance péthe seatenzpd also suppseasehic decreare ilnainapes vt hat
share the cersbmtival tage source with the pixel Ieast deteriorated. It is

t hus suggested t at th er hav Iovver nces than the .| east
deteriorated pix e(s:apt?‘ S/&’ﬁdp '?Nvﬁ PRl #‘éﬂ}éﬁ vo SoPFesmepd ne s
are 30 2hdinecadsmdly 3be| qocreceiad ehisedwom liee gostdddtériorated \péxtel Enjat dar casictiog nidyebe

vi deo sign | e [ Vi:n I t

emitii ngg lelladeol';%sg& Cﬁl Qg%l;(g leaﬁ é&la?&?‘?ed glrégﬂgls ceagé ?%%Eeei dlllaR; r?g{ﬁ% g}rfcg%%l ng
t he accumullemingnceoduet taghe éaastedﬁtmr@tw is frastiesed 6f)mt ﬂhe ammlstmstqf thehgensed

previ ousl y vahQe 6flméqhewfzmat ﬁ%el"s' W@h&@&%'ae&rhﬁi%&@me%%ea%%& of il t&fgei he
Ilght emtu)@geﬁse enent Aélels noted that a designer can arbitraril

define theP efRImBPasEd e‘i"lth tRyeyiRBEE . stogedy data %r'@e JdENEVRTING dUIRESE t he

r ef Sr engse lr@héﬁell:tenﬁtfwoﬁ/ﬂhé @igh bﬂitﬁhg I&B:Yhehﬁ f&moee&tﬁ@gcmedzoﬁagé Supply € BR8rgehe
gradation | evel s

The rof or Gk it 5Bl (Fidimeetanfs bESA0. A5 thskRRCebRoIEeRat lier N ne
gradati on Isepmled tof the foghai piréls thatGhare the common voltage source with the pixel least
deteriorated. It is thus suggested that the other pixels have lower luminances than the
least deteriorated pixel, displaying too low gradation levels. The other pixels are
30 individually increased in the gradation level by correcting the video signal for driving the .
- pixel havmg the least deteriorated light emitting element, the correction of the video signal.© -
~ done by comparing the accumulation of the sensed values of each of the: pixels with the ..
| prevmusly stored data on the time-varying luminance characteristic of the light emitting
element. ‘ o ' .
© 35 It is noted that a designer can arbitrarily define the reference pixel. As to those
-pixels more deteriorated than the reference pixel, the video signal may be so corrected as to
.increase the gradation levels of the pixels' -As to those pixels less deteriorated than the =
wreference pixel, the video 51gnal may be.so corrected as to lower the gradation levels of the- :
| plxels ‘ - : _ o .
40 ey




2 JUN 2006 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram
showing a light emtting device according to the invention; Fig. Zu'ﬂ 0

di agram showi ng a pixel circuit of the light emtting device acco;zd1 3

to the invention; Figs. 3A and 3B are graphs illustrating a relation

bet ween the vol tage thr ouBRIBF DESCRIPEIONIORTHE PRAMINGRI t he ti nme-var yi ng

| um nance thereo;ﬁ. ACLQ é’%l clt< dlt he ll}rg)&“%ra&/ tt| n ﬁew e O];ﬁc%"t}gldg{%e i on;

Fig. 4is a grap eprese |ng 8T §
the |ight in@odeitting el enent of the |ight enlttlng devi ce accordi ng to

the invention: Fraso 24 difiohls Bbfifl @GRAMEirkdd $1She BEhinfiRoadaa!deitdRs hod

based on an ngl ng ., operat Fi gs. and Iragranms showng a
si gnal 13 ndo h&I¥EPRCc Uit of the light emitting device according to the

i Pvfﬂt i Ion 15 Fi 91gs73ASana 3 @fékgrdpl@sgﬂl@@&afiﬁ@\tﬂhﬁ%tﬁ)ﬁ%f\hé& th Reltsle tﬁﬁn@hrathUl L
0 e |light devi c rding.to the inventiaqn; Fi i.S oc
di agr am shAhamPRHERE £ s B aiibe dupieney Surediaieepidinnda die Tefly

is a di agramﬂskﬂng@ewgeaf’qhemﬂennomcw t of the light em tting device accor di ng
20 to the invent 4

for manufacturi ngfg]héé:lf]%?%%] =k lﬁg% (Ealg? gé%g{ cor {"fél{a % r@eﬂgﬁlgep
Figs. 110 Aemitting e@moﬁ&agghmumna&w@tmc@dmgmﬂmuvemonmanuf acturing the
light enmtting ggui sg t@%@&r@'d"eggrﬁrﬁs Elhﬁubmgeg%ﬁébtloﬁﬁn&h&?bas%@%naa‘ﬁdad%l%% are

diagrams illustrating a method for manufacturing the light emtting device
accordi ng ©8%®H&i nvention; Fig. 13 is a sectional view showing the Iight

emtting device &iyso6diand 6BQJI& Blck idbgeimhd showild Psigddl ling daive elituipofthe Vighiv
showi ng t he lljltﬂ d%r&tcc ‘ﬂ thlce ac&ordl ng to the 30 invention; Fig. 15
is a sectioha oW S AT 5g°n I?VSH O%mttlng devi ce according to the
inventibh; Figs. Figg A is e bl@M dingrani shgwangsscatuing linatiiing ciedwcof thailight emitting

appar at Use%e%@h&)ékdlggid‘ﬁelﬁ\}eﬂﬁ% .emtting device according to the

i nvention; 35 Fi % representl ng a relation between_ the
gradation |evel . Fhd® the blioglht lagram; showing pehBlydemitiipg deyigp acgordig to éhe
graphs reprgsafbn:ng the variati ons in lumnance of the light emtting
I t d to d 19 js.a bl ock. di ho
g et? g!raln or a,l[J ie ono co %iz?;lg T 1'@5;?@ s 8 ipga pixel circuit otk the ll %Qt enQtht?ng X\éwge according
20 to the invention;
Figs. 10A to 10C are diagrams illustrating a method for manufacturing the light
emitting device according to the invention;
Figs. 11A to 11C are diagrams illustrating a method for manufacturing the light
emitting device according to the invention;
25 Figs. 12A and 12B are diagrams illustrating a method for manufacturing the light
emitting device according to the invention; ‘

Fig. 13 is a sectional view showing the light emitting device according to the
invention;
Fig. 14 1s a sectional view showing the light emitting device according to the
30 invention;
- - Fig. 15 is a sectional .view showing the light emitting device according to the
invention; . S . :
-Figs. 16A to 16H are diagrams illustrating electronic apparatuses employing the ;
light em1tt1ng device according to the invention; -
35 ..« Fig. 17 1s a graph representing a relation between the gradation level and the light. . .. -
emission period;
- Figs. 18A to 18C are graphs representing the variations in luminance of the light
ernlttmg element due to deterioration; - b

'Fig. 19 is a block dlagram showing a deterioration cerrection unit; and

40 7 o Fige20 1s.a block dxagram showing an operating circuit. = -~ = Ariiol U el o
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40 .;Fig. 20 is.a block diagram show ng an operating circuit. 4 2 JUN 2006
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An arrangerent of a |ight ZeJ‘dNtlﬂilﬁng
device according to the invention will hereinbel ow be described. Fig.1l is
a bl ock di agr amshowing a light emtting device according to the

i nvention, ‘which i ncl DEESCRIPTEIN OOTHE RREKERRED HEMBOIMIMENTH), a sSi gnal

line 5 dr|ve Ci. r gui e drive circuit

portion 103, and(‘;%'jll taﬂ%l?%anee%t O(iﬁgcqeg%%oqma e t‘:l AR ivieret mﬁe% %het m‘%négn will

det er i or at ihsreinbstave bei dascuiade  Fanl dnch bloek \xbagrageshowmg @ehgtmzbmlumgodwe@ on

a different sdtpbhdtiR ihlaMos, \%H#aﬁtlﬁaﬁ@es Ixe?at%adonlea% il M, ?%ighﬁl%ﬁe

101, scanning |ine drive cirguit portion 1 are formed
possi bl &  IEEGesiEpit 1891 atsﬁ%@én%lhéﬁé]ﬁ't‘@ Cr%?}lltb‘é’ f aroied Rﬂﬁ'ﬂ%P $Phond %NBE%&eat e.

Al t houtgh t h@ur‘étemﬂagelnlﬂns? ehibegimdd the defgiotifiod doﬁe&ﬁtﬁl gsit 400 Ealhatth@ Nroltage
correcti on uni cor I npven

oorrection St 1190, 38SRLALNG, Lvldl S SHRORLER yhiS LAVENGLOR s A%l |
dependi ng wpowt 10k spanodhg hmﬂmmmﬁnntdrﬁ)ztmﬂ piel ipsrtioni 108 aad fdrmed s siipesdillat
the volta r n th e
mgni  ude aPva Ve B heke %%&%%ﬁ iy b8 iSRS s Ffd IOty BladelS
por t i onl003owee| Lfeds ainfalué@ Ilntgheoﬂetpmr@tlgn mcmmmumg 400 apsording ttm

el enent. T%Héﬁﬁl@én't %@Edv@ﬂncﬁpfsrrﬁﬁﬂxﬂt@d Withs AP oBhBMES ThE 1&%&69&%%&@@
o0 correct a voltage supplied from

supplied to the m t i ce

the vol tag éogfaarl%v @amﬁ\%g gﬁ’%ﬁ\‘e P&?Lponﬁ%lrﬂhoeﬂﬁut Hithefitiebioetpwe Hat ihe

pi xel s and vbuagmsronﬁxens tdimevicd @0a flaghel to peppit ttrtohRol dthBe Magiaidelof a&otzge e
circuit i nSor {aer i hil he1 |1{1d| Vi du[al light emtting elenents of the pixels
20 may pr eSelR g ¢6 §h i gﬂ?ﬁnﬁ%hce The scanning line drive circuit 102
sequent il |y sellbepixe IpertipinxE)3sinpludes al gliirality tofepizmlx edchphovirigom light3emitigree as

the signal ddmgt. drTlY@d&éﬁ&Hﬁ&n é@%ecu%ﬁ%mnﬂ)% é(r%r&sgsoﬁ %ﬁfég%ﬁ%‘\ﬁ gﬁ%h%& W &he

i nput t ed thereto to sup tage to a pi sel ecte scannlng
line drive light @ﬁlilttma@fwcme qpstesl p ofokeeo sunpbicd deam dhe Uﬁlt@gelw%?o e de 5

cou tnt er Eggﬁm?guél%ght t@m”ﬁﬁ@ reléme%ﬁslgﬂ thé lléi;%els%rdt tb Q:Brré&@%lé R}ﬂle? ?f@_ar{] ﬁ@bhét‘n to
ortion e u er ] on C oun er

P eurt ports tived Ge e hedt uGanaRe e mihaRyT ieb aRltie danemt B uEprEY

nmenory 209 mﬂ}epeamttd’leonsmtmdmnmnp@r tThenschfiding ritleudidwe airauiid €02 Seqratially

Correct on sefebfs Wd ik pdlidd)d RIS RAREL AR A Gl e St BVERLLAET T

dat a storag escri tlon
of the det rsponds fogreasseied oidesrsignal tnpumbtheﬁtcr bt SUPPb’aEI voltagn taaa pmbsel@th ng

| um nance %@ggagﬁlhgqlhgdﬁ%gilp&ng j@ht emtting elenment enployed in the
light emtting. vice are previously- stored in the correction data

storage portion ¢ seterintigncarreciinnainiiy 40 copaprises a cower prstien dP3taemgreg
mai nly psedifkait poi"thﬁ’x 100 ah@ Gt t@fectibn tﬂ@mdhol@'ﬂgeﬂﬁu@ﬂﬂnte@ dirtiéiNl b endl@des age

104 t f ot I L | t f th
i deo. si gndPor B or P freBiot? el AhBiona 00 At b b RbRgarol 18f and X
det eri or at inon-volatilh enenempeld wheteaglihe eniredtiongpatiemelsinofudehe ypidee|signal
Subsequent |y e Midl€8rciit qlilgl voithgl bb®tiof cirbit i1 94t £E8tdctibg d&lja%{gf'gge ffon
112.

constantly

30 Next, description is made on the operations of the deterioration correction umit

100, First, data on a time-varying luminance characteristic-of the light emitting element . -

- . employed in the light emitting device are previously-stored in the correction data storage -

© portion 112. The data, which will be described hereinlater, are mainly used for the.
correction of the voltage supplied from the voltage source 104 to each of the pixels as well
35 as for the correction of the video signal, the corrections performed according to the degree

of deterioration of the respective light emitting elements of the pixels.

Subsequently, video signals supplied to the light emitting element are constantly

or periodically-(at time intervals of 1 second, for-instance) sampled while the counter 113 .

- counts respective.light emission periods or gradation levels of the individual light emitting - . -

.. 40 .elements of the:pixels based on the.information of the video:signals, - The light emission. -
_ 5 _



or periodically (at time intervals of 1 second, for instance) sanpled while
the counter 113 counts respective |ight em ssion periods or grac&z;j%g@

| evel s: of the individual light emtting 40 el enments of the pixel g,fﬂ
on. the.information of the video:: signals. The light emssion. 5 2 JUN
2006 per i ogsriodgyoragtadation ¢ elsadfshoindividual pikicisi thusdoupied akesudelius dataynahiel aay e

used as datg Wﬂb]ﬁhstgfeﬁ in HRAMERLHA %}Hﬁ o ﬁtEOqldldﬁn tﬂ‘% n%&:r&q{e}le& {é?Hée thg?[gfi' on

106. It |sn that since-t
| evel s neednbesien pewerls ar srrdation deveds m@d e dtened mh@ an@mmlytl\m mmaftr, the

portion 10GndmoryRiiRiRpdRion PRREY HeefBraBR cofirRE 4! &nn?dﬁ’cﬂl}f T%éiﬂi{/\i?\/ efowaver

general ,_the non-vol atile ne |imted.in the nunmbe i tings and
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oper at ed t arahgemeernt hewydat @addlsich ngattthv@v@laﬁreamrﬁ@yqfost:b\ apémghtto @mré ﬂienﬁta

d whi | t tt t

regurar i e PRnf outeER, O bt Tt SpudiPe AFRe"Rulh'oF SETRRL aRallrotbe of
t he power gwourvostilé oremany tlﬁﬂ(}aé)regtﬂ:ﬁ tixe nyptervalsofat anmsmtdrmlyof dthdue omainbliey

i ncl ude, b‘éhutﬁf;@n%‘?ihe'ﬂo@e& ghrgé)(f%%k &?]drrermri es (SRAM, dynam c nmenories

(DRAM), ferroelectric menories the like. That is, the volatile
memory My conpr Examaley afypaisahle by menemvinglade,t bt argorptyiontied te stetior y

may al so CQﬂ&iﬁm&f@ (anmwi dszﬁ@ml&&wﬁéﬁe% (DR thito dSRECe hidnidh@s AR AM)SHE heéds a
flash rrermr% {l‘ % owever that in.a case where DRAMI;? Io ed
as 15 the 6| athfds snﬁf*é%%}vész%f%m%%e ARG of PERPYdi Lifewise,

r ef El eshi nglmnmlatMmeMy zmmyumd abﬂn}bﬁsdjai)aof)ﬂletﬂﬁ@mbh@d’lgerfbmlﬁzsmsed 1F€th¢ afls or
gradati on 108 volatile
Terory 200 SHERSs BARNEGnOR. | WIE oSN & o Yo P lend BRANTES bRV 1
vol t agelTortheval ﬁtdﬁnmmwlatneﬁirmstﬂferadﬂlm&:gpermqaétﬂﬁredmngﬁnwon 111 grasps a

degree of deteri %etabaﬁnﬂame@&é%a 8k thd'8 t%ﬂugﬁ f())e?‘lot&){ of aﬁgm&vkﬁ%tdil@d fnon
the tine-v g um nance c aracterls I C previ
correctio na%tf& tlegnergerypdis: grdhe nep-vpfatile MgEoR: é%ﬁqedppwddatthe shiep wignpl ght

em Ssitl on pe:ﬁnectammircgitaqiahm@melvau@gécc@lfeg%@p%@it m:ne pi xel s, which are
stored in the menpr circuit .portia e.vol tage correcti UIt
Shus det oot oo paTE el St Ehpth Tgasntedsares, PG SRt ER oF Gef g g
t hen co2@ egixelt by cominaeingfthe hiatas oh tthe airsespplyingf luntindrve @Eraﬁwrﬂsag@r@must,}e
104 to th f

0 e slflllrésd9 *n &%Lég('gj%?tl ﬁ?tg %ﬁ)@%oﬁorr {)11? lﬁjf %1&1 th% acgﬁ{m?l ﬁ\% a%}h A tﬁg li?ﬁ?

particul ar pi xe rease
permt the SHHFEGICRATRES Op gs@épthmlewlg ok a%cha)fdb%pﬂéb yhmaﬁm stnrqdevélue m@mnr:se

the val ue Qfrchif Fm‘fi@htl@l e ?H@W)]Yag%@oﬁ@&idﬁ' Kbt Wstde%ts]ao%méﬂ&%lﬁﬁ%hﬁgn sed
on the parﬁlcu |Xe el ements he ot her |X

t emtting
whi ch are f g&%t% A eﬂ?,@ﬁaaat éﬁ*ﬂi g‘?ﬂ&t ggrests tfﬁequl%ﬁ of dbe afpl%g%lrppha m the °
suppl i ez wivohtagansanxee $84 ﬁethwﬂ)lka]gportlblh ue3 fhakdd o tﬁad@gee)apueﬁho@ud@%f el

dat | f
Qo ect ot et ulae BEH o ikl e iPaeR AN 1o TGS 1Ok Fltrbil e Begoter
ot her pi xelpixel tmdlslddﬂaﬂﬁ%rﬁdtgnadahené@chnul ative data on the |ight enission

periods or gradakiQa ﬂh@x\’a‘%ﬁémfth@@glta‘%%ﬁ@ﬁ?'t& ﬁxe@?‘é ioﬁ%@.ﬁ?gor}éétédfb%lsé/d%

S|gnal correctiqgn circult correction circu
grasps a ddif patiglagizels therlight smitgng elearenisto tth@Oﬁnemxgiswh@brﬁsgnptr@ much
30  deteriorated as the particular pixel, are supplied with an excessive voltage, thus failing to
- accomplish a desired gradation level. . Therefore, the video signal correction circuit 110 - .
corrects the video  signal for determining the.gradation levels of the. other pixels. In' @
addition to the accumulative data on the light emission periods or gradation levels, the
video signals are inputted to the video signal correction circuit 110. The video signal -
35 correction circuit 110 grasps a degree of deterioration of each of the pixels by comparing
the data on the time-varying luminance characteristic previously stored in the correction -
. datastorage portion 112 with the accumulative:data on the light emission periods or - -
. gradation levels of each pixel. Thus, the- correction circuit detects a particular pixel-~
-.suffering the greatest deterioration and corrects the input video signal based onthe degree..

40  -of deterioration of the particular pixel. ~Specifically, the video Signal-is so corrected as toii:. . . -
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the data on the tinme-varying | um nance characteristic previously stored in
the correction data storage portion 112 with the accunul ative dafajy@mgishe
| i ght em ssion periods or gradation |evels of each pixel. Thus, the.
correction circuit detects a particular pixel suffering the greatest

det eri or at icbtaimandesivdr gradaion Hevel.nplihe vorthetedsiidpvadigizd sethponed foethe signaieline4 0
~of deteriorgtLop.af4he particular pixel. Specifically, the

vi deoai gnal'i's.’'so corrécted as ta: 6 2 JUN 2006 obtain a desired gradation
| evel . The corredtisdoiedidet diegpaticulsr pinpumagdot be theoss @naISUﬂf&?rﬁéhe grentest

circuit 10 lietehbra!tlﬁn neitehal NBE o PecePakih GHt alE:asP' d%?éno%ibnn ot ab?nﬁeh SriRgrifyhat

suffers the eatg%‘%ax eterioraftion but may be a pixel | east
[

det er i or’at i9§ SIgRepi (W AMEYSF Pixe d%%yel?erﬁql@é?db@ea“é‘&‘ﬁl s copppetes er
pi xel may b@th‘:edbﬁﬁﬁ;ﬁ@ mirdier. Vi TR0 iss agaRle df&h@ﬁﬂfa@é s@shlica ﬁdﬂﬁt}fcwoﬂt@gﬂ fifirce

manner . : ue..of e s fro olta our ce
104 to 1 o g EmERH Bfigh107% iRt BE S ietidhe harE c PRt Raf HAE” o
a pi xel nodeterigstasy fhanahedelebtad tiked, thel edeedigpalxsl so cdreecwddaaotcsmgreabe & so
corrected a r S

ot er i or at expioh REEE™ 8, b\ NBRAI A GY Blan (8 s u kT HRAher g
signal 1% 3be videe denaddp wwc@é@s&é@mmt@@mp@&p@va Fig. 2 shows an
exanpl e of the pmelz IsHs\wcAadexaﬁh 1@%f' theNixQMinkhidB® if Kk Qfht ARHAMP! MG/idO

t he i nvention gﬁ}xel of g P%‘%é‘ ?a'ﬁ? nal I i;n 121, ascannlng
line 122, & °°66’%6 erfBV‘?Pfl&?nt b Bivel G Kiers jnet apigpal line:Lida 2ispanting ling
and a | i ghtl22ym tpbiweg linelledpirinsiéls Trd, And)ALX adéapatieance dnSiantiar light! enisting
connect ed t% 3s(?annl ng line 122. Trl has its source connected to the

si gnal ling and its drain connected to a gate of the transistor Tr2.
The traksistor TresHesfithetreeisterTdoiseoneded to theescpanieg ling 182.1 2%rlales itst s

drain conpegledodecRdRbXRd si zﬁq;rfeof’bq zﬂlfd its &ﬂaﬂﬂon&@@t&d td'g gﬁﬂeq{fqﬂé triradistor! N€

capaC| tancer 29 is connect e et ween t he sour ce ~of t ransi st or
Tr2 for retifni Hf HUBHeLIE By H§s€02t?etq'i)@n@°é%def0am B@)‘M?Tclénf'oﬂz‘i w& d tifsafrginst or

Tr t2h gr edfm?%mcfeﬁdﬁm)pﬁel flébtﬁocﬁlr@f a'ﬂllit@htl afitfiry él@@lentppyﬁﬁr Tlier\ﬁpéﬁﬁn@é’\m@ (1js o
cat hode o e i ng el.enmen ower line an e
cat hode naveecssitly o g PR g earee ik by Eieu A fF GB0DER YRiEs fPiye
from t h2d vohe ggte @dwwscel@ﬂthestrmm;sltore’ﬂﬁt OPtd’detepﬂmd patergialk24ke apphedl e the

o .
oreu t O1o90%en e 24 364 Gintibdbbetne Bl ARRaLRHY TRRNTA SROBLDE: Hd V7
of pixels apdghscatheds havevepesentsl dﬁﬁi@ﬂ‘-‘@@@[@i@tw%ﬁnso t her e are a pI ural of

scanni ng |ines 132yBi&RaatigeH vol® 9'&&@%6@01@5@%5@164 R89plei2torhs psREi Bhd ¥
sel ect ed, 33%\Isel ection duratlon does not overlap wth each other. 30 Wen

Tr becone the video signal voltage applied through the signal drive
circuit2s01. is ahplsczeﬁhﬁg)hﬁmzmd ecledtedTby a VRS aplﬁﬁddaﬂ&n\»fﬁé stamir éfiveed

;Pet P\?\Dcfrgt% ‘}qugﬁ’ ﬁ% qoge\m'grq #zlec%mse(s: BN ngiml:lclleiz1 ?zﬁly, %ﬁer%rg 2 eﬂh?r% 1t%fdbf tp?xee S
prepared in the pixel portion 103, also, there are a plural of scanning lines 122 prepared.
A plural of scanning lines 122 are serially selected, and selection duration does not overlap
with each other.
30 When Trl becomes ON, the video signal voltage applied through the signal drive
' circuit 101 is applied to the gate of Tr2. A gate voltage Vs is retained in‘the capacitance « -
When the scanning lines 122 are selected, there are two methods of how to define
the value of the voltage applied to the power line 124. ' One of which is a magnitude held .
35 at-a.level so that the light emitting element 130 doesn’t emit light when the voltage.is .-
applied to the pixel electrode of the light emitting element 130. The other is a magnitude
held at a level high enough to allow the light emitting element 130 -emits light when the
voltage is applied to the pixel electrodes of the light emitting element 130." The former
- one, when the scanning lines<122 are selected, the light ‘emitting element: does not emit-. - .

i 40 ¢ lighti For.the latter one, when. the scanning:lines 122 are selected, the light emittingw: .. -+
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the value of the voltage applied to the power line 124. One of which is a
magni tude held 35 at a, level so that the light emtting el enment Z30N 2006
doesn't emt light when the voltage -is applied to the pixel electrode of
the light emtting el enent 130. The other is a magnitude held at a |evel
hi gh enougfeldmﬁnalemitwlighie |Hithlat methiotl toif applgingetthge haP be wbdds id ihghpesifiarionhe
voltage IS | l. | |ng el enent
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I d,
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the vol!age @ RBIASIITFRALL M| 1391 QULEE whaL R Jile: RS i 4B 7t | S
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circuit 110 so.corre %%s t e deo S|gna as t hange 't

light em ENEHHEFHYH obf ¢ figh { eE¥tting slermentgl30 &rethe muposEQPt tsw&r%mgo&see
cont rlol | i ngrddation glvabkﬁtth@mxblev &hlatbﬁselt\hl@er@tﬁ@&hded s’lgrﬁl fs%ﬁlo\gf?@ﬂé%rédaﬁoﬂ leste0
si gha S on eve e I'sS.contro neans
of gt he vi dgqu%? ixef . 8@?8@?‘? O e ok thflvéa%?lg?f'ﬁ 8”6%%8’”“&%@0%’%*\/%0%0
signal 2% moneﬁaﬂlgeflddm@lgmgm toudiengsfthe hmgdmaiemfcﬂwdxamtcmfenfrmfzrrZFl g. 3A

shows a tine-vary f%A éﬁ%@%}[’cﬁiﬁ% wﬁ%quuﬂnga}ﬁtce Emhtetl rgpgeﬁ tﬁﬁ? Eltemegtc hudads )

the |ight emttln evl ce

correcti onthg ight egnitingndeviess of rike |inygntionni BlYl migtug| el ab@vmﬁ)m@pnecﬂmt a

const ant |¢L\1'Iﬂinand'_el cq‘th@fﬁgt&%ﬁﬁl elémémxs\&ﬁaﬁﬁtam&fta%of{&éﬁt@a%l a%g'z@sﬁo%stahe
l'ight emt emttin eV|ce of th

ting ele ude
i nventi on. “?}Pg gffa a‘ﬁ’gtlag%d‘l’?]bedt FRathfi &gg tf‘{‘g (TR fasipdeds in |ﬂi*R:|h§B’sed
for conpensatiiting delicehsf tednemsieni nThe FolgRCHpHES a6 ithé & ‘N\bﬁlhtmg element is

det eriorati. t he co ecti intain
Che T un oniRBeash® i BmpEisaiOf oFfp dkBea R gt dsdochitd R BRGHPrlPh L |

ti mes. However, HnFig éés@d/\}ﬁ,rféetmyectmrls@ctfmmd ® peinfaim mlmjluann@cveﬁ thd me
interval s, 1{gf eﬁﬁﬁﬂ@lef‘eménff'%t AUSBRBAE fovieP a Qi tﬁﬁéﬁ’ayﬁoggvgp'lmaaﬁ%@%%e The

const ant Ievel because the correction is perforned at
| umi nance GPIEEOD) 1§ Qﬁlff"@ﬁdt 3t giyenetimpdpfervals, fosiepmple theslyminansgisnot always

30 maintained at a constant level because the correction is performed at a time when the

* luminance of the light emitting clement is lowered to some degree.

“With advance of the deterioration of thelight .emitting element, ‘the voltage -
applied to the light emitting clement is infinitely increased. An excessively great voltage
applied to the light emitting element speeds up the deterioration thereof, promoting the

35 occurrence of a non-emitting spot (dark spot). Therefore, as shown in Fig. 4, the
invention may be arranged such that the increase of the voltage by the correction is
suspended when the voltage applied to the light emitting-element is increased by a given

~ value (a%) from an initial value and then, the voltage supply from the voltage source to. =~ ' .
- the light emitting element may be maintained at 4 constant level. - : .
~lwi 40 oo Tt is noted, that the pixel ofithe light.emitting devicé:of the invention is not imited -
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Wth advance of the deterioration of the light emtting el enent, the
voltage applied to the light emtting elenment is infinitely i nc'r@ggggggﬁAn
excessively great voltage applied to the Iight emtting el enent speeds up
the deterioration thereof, pronoting the 35 occurrence of a non-emtting
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of the i nv@ﬁﬂngﬂmenémayd}erlan@ﬁemtthm;mb@qmmnsmoh abdeate oflighttdnaispore frence
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is deternlng at sonme poail nt tecti on resence
light eni s&f 81F BIRSAEE ARl dyssinmirom; the indsyifyal light @néﬁmﬁ@mgts isfesatediin n

25 cycles s9clehad tHahﬁldi%f&eoﬂHetéiﬁirﬂidrpéfaédcﬂ Mighf effifo le!eﬁi&ht & bd bdlighated
rati o of th nunber of SSi pns

el enent can be es ht e
t her ef rom versts? &Owﬁ%‘ewbe&é’%foqma%?%%r& M VERUE 6‘?%0?1"2) g?‘Hlt ef feteqtiongy g -
correct ed vi deo gicgording t® Fiigr ecthk cormeptad tvahbotm)gﬂahm dirgptiyl inputted tdrthe 8ignal

circuit. gmo &ﬁé%}ﬁé@ﬁr eIIB; %as%i vglq'&% ﬂ]lé Elglrazﬂ rIint\éedrﬁ}erlgchl:'lﬁt 1% sdd%qgtp tf&d f%&ﬁféﬂ' t he

anal og si gnal, converter C rovi Suc
digital vi d&;ossil@,qwa DA converter circuit may be provided such that the digital video 31gna1 is

- 30 converted to an analog signal before inputted.

Although the foregoing description.is made by way of an example where OLED is . ...
- employed as the light emitting element, the light emitting device of the invention does not "
- exclusively employ OLED but may employ afy other light emitting elements such as PDP,.
. FED and the like. :
- 35 .
EXAMPLES

Examples of the invention will be described as below.
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30 converted to an anal og signal before inputted. Although the foregoing
description is made by way of an exanple where OLED is enployed as.t
light emtting elenent, the light emtting device of the invention & 2008
not' exclusively enploy OLED but may enpl oy any other |light emtting
el-enents subtampde PDP, FED and the |ike. 35 EXAMPLES- Exanpl es of the.

invention wll bg, %? %ﬂlﬁnég,egesscggtll ! ggt?ef A Er( cgggﬁlng th yfd2h & 319%131

exanpl e, description is net’no &6 18c Vi deo Si

whi ch is addptleds adopiddeby drer ewtaction porticnost thf: light emittihg device etongdidg\io dle
accordi ng tigydipgn, i nvention. 5 In one approach to conplenment the decreased
| um nance of the _deteriorated | |ght emtting elenment on the basis of a

signal, & given dBPReEPRTEACh/l soanlemenidhedewcased [umynance\nf dhgdeferigrated dight
convert theniifiigtclah@ialn e tassi Wklgﬁﬂa@.tgl@@ll totrechbH et A8 ©F aﬂﬁipupn

I I d b .t I t
to that pr s gsphie ReErE i ER e h Rt e e RS R PO (el
appr gag hO :c nncreatscdu Ihyns;eTgnab steps theoelyyr avhiicléng A(Dulmmnaseceqmvalent aol \tMtqmomm ghe i s
capa

t hg case ofd%%l%'Fzﬁﬁl em ?%ﬁﬂﬂ &(te l@%%g& El{@g& p?ﬂglts agﬁ mga)éﬁjt "1%“?‘8.%% %E‘ ? tha% ns
(64 gratat |WCP5%F‘%‘)?1U9¢1‘CYTII d$ capahly afipeocgesing dass en a@nxttﬂoméaitomdnveﬂ unction

of the inventi ngeélﬁEaIS?(&iHﬂhé%caEé‘%f qel’igﬁteelhﬁmﬁ) eflffing r&ﬁﬁ!pt@d“%omw afditdf ed
as to have an i on processing an extra 1 bit data for

per f or mi ng Skt 18’6%? R loaﬂava el &P§ IBFIHQ‘E‘%BFF fleﬁe&s?ra%% soryedypp fppcion of th
gradat i ons ifidédfion) fstatxamiplecvrl ddvicdieno E&ende vitie ma@PRERESS adnot el aver

d 6-b ' f i gh
o 1t i ng. el 0B RelRhOR A0S e A exh T it 0% R siHfn B B eSrestiiRmd Moo
si gnal &nd pradisallf pressss J-hiktdigital - gradations ($281 gratatipn deeds)i ngheh,et}m derdte of
the added v@biifes dntht Mvwer 6-bil/BRa (DS 3'09%]8{1{)}? nTVheﬂé HQ gr a ?‘ﬁﬁj)nf(ﬁ'rthé he

Si gnal corréection alone so t at pr acti ca tl on
conpri ses 6ighf pwuitipg glement ocops, thej ao r@ﬁfmpvﬂue edded ot the pomaalriadpe ssgnahand
met hod for tﬁ@ﬁﬂo@é@;hﬂdr@trhh%ﬁ/isd@@d ﬁrﬁﬁ‘@éesélﬂ i af@fﬁi@tad&&vvélﬁ@mmlﬂlﬁ& cste

Exanpl e 1. Fj 5A i rge W sho e pi xel tion 10
Fo 1 FierdSB st Stithaft b0 0 8 T SERYcHRERon POt s et ARt e
t he pi x20 2lisplsyed freadatioheorhpdss 6 bdtst eri or ati on, the pi xel 202 suffering a
greater deterioration than the pixel 201, the pixel 203 suffering the

greatest deterioration. The greater the deterioration of the pixel, the
greater t h&Exgawledse of |uminance of 30 the pixel. Wthout the correction

of |um nance, the, BiX&lsn lme%ﬁoﬁ iShant 8y hﬁ%ﬂﬁ)d%f& &tlngﬁ{efwﬂ&ﬁﬁ ahir] |
encount er Iud*y}fgraegtcga)\(/ ri a étoor%sEx%Isnpelovm In Fig. That t he p| 202:

25 Fig. 5A is an enlarged view showing the pixel portion 103 of Fig. 1. - Here, three
pixels 201 to 203 are discussed.' It is assumed that the pixel 201 suffers the least
deterioration, the pixel 202 suffering a greater deterioration than the pixel 201, the pixel
203 suffering the greatest deterioration.

The greater the deterioration of the pixel, the greater the decrease of luminance of

30 the pixel. Without the correction of luminance, the pixels, which are displaying a certain
half tone, will encounter luminance variations as shown in Fig. 5B.. That is, the pixel 202

- presents a lower luminance than the pixel 201 whereas the plxel 203 presents amuch lower- .-
- luminance than the pixel 201. S
. Next, actual correction operations are described. - Measurement is previously.

35 . taken to obtain a relation between the accumulative data on the light emission periods or .- -
gradation levels of the light emitting element and the decrease in the luminance thereof due
to deterioration. It is noted that the accumulative data on the light emission periods or
gradation levels and the decrease in the luminance of the light emitting element due to

- deterioration do not-always. present a simple relation. . -The degrees of deterioration of the .-

- 40 light.emitting element versus.the accumulative: data on the light emission. perods-or: . .. =+ :
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presents a | ower |um nance than the pixel 201 whereas the pixel 203
presents a nmuch |lower |um nance than the pixel 201. Next, actual 7 JUN 7006
correction operations are described. Measurenent is previously 35 . taken
to obtain a relation between the accumnul ative data on the |ight em ssion
peri ods or .gradgtianﬂhetvblsrard swret $n tife cotrectionghita gofagé pmgoﬁlleIrBrEdvamd: t he
decrease in the f eterjoration ed..1 hat
t he accunul ati ve. V{agg Y C(%rﬁe%ﬁﬁ}g r?ﬁi grlnlggle%n lf)lgsr fods e((%%on Varhé%i rnt% Vf)lt%el
and the de@mdsérorrntheh@ltagﬁﬁmm dobased en (theydeta storadtin e @dreem;nm deta@tqrmge

det eri or at ifafid#01 120t Tﬁé \é@d‘&:tﬂéﬁ §8RBYoAhS lcﬁ‘ﬂ?élfi id &ahdi bastﬁ&l ﬁh%%ﬁg@aﬁve ot

deterloratlon of . t ght.emitting el ement yersus the accumu

on the I3 ghgt aémﬂ;lgrs‘ﬁ emlﬁ%?fr Paods or gradation leyils ohpreterenceatixeln Mdbhepixebz®d
stored in twith thepraatsi daeritahtiorsis Ak&DSs Pirércefor ézmmple,aﬁagﬁemosﬁbauwbd foe

Corn s oo dfehct bl b BB BB 0C had Bd Ll 8B

correction valitge s¢ dhaige viper tsigmal & efof hrequicssr emtdetion.v alThies, fthe e signalent

is determ QGHecgﬁﬁe?ﬁircﬁ{ﬂgll 0 @81?&5@" rhg;ﬂéfr/ i r})gdee%asn% FQS {oha%Hg'z\rg e (?e]m %ggﬁﬂatlcinh

periods or gradation
t he greht ed¢velfebased dﬁ’afheod\egfge ($13 éateagrah@ﬁeq eﬁé@arﬁ@ﬂaremaﬁlph@mg e giertsst 203

is all O}Ned deRriofdibal N S@e&ﬁ@dlf;ﬁclhélra%éﬁhhﬁﬂvé QMEJ HUEhet h@t%ﬁﬁ%&&@ﬁé«%@d 202
are applie

d xcessi ve otaeso hat a vi deo si
requires C@F%’Ig@h?? @%!reﬁﬁﬁﬁgomms betss §]ileg¥‘?£‘?ren‘i?d?‘?“°éé‘ﬂl &HO@%% RiFe altﬁ%er%ce
corrects t Ietwespuhe \grdmeﬁllgmu; o shése @ﬁasaye:atchﬁteﬂesmﬂeeﬂe gridsbatighdl k0so
| evel s basgg 8‘%‘3‘% Le.'grewg:?ja g&\sa?e gﬁ} er| réx?)%l'lé)v%{% t he particul ar pixel having

the greate 1 on. peC| HUnul ative data on the
light ehission p&efesdsg & Figrhdhe Wmheol sgmalsls anpited rtp athe dVidyet sigmal dohrection

reference Rinkgh 130d WA R&lis FBu’é eche eagc&gﬂléﬁ&f %66 o dljg%qu%ﬂt s fatddNor

| evel s of these plxe s Is calcul at e video si IS SO correcte
as to conp&rsatien {yrlsiafeagh afithe Rivels.dhe pearmilgivedae st Réfﬂéer FICRGTY Birqily.

1, the vi d@@rtﬁdnglr%l The Ivmwtﬁ@dl tdrdchign &iraﬂpde%i@@@coﬁ@ét{cﬁ%aﬂﬁ\for eadhGHido
110, which re out the Iatlvediti%%()%t eI| ht . em ssi,on E@”Ods or

gradati on [SHBP&] ' GHRAHNE ¢ ?r Sopyuptve ISSLenRANRAS Pp BRAN ¢ he
menory 0 r dexets ofpmach iob thelifiscls Tth thie degrees ghddterbmnti@csf tha light emittingleleindats a

. s " ;
ot o on ¢ neSRelifed 8l 3RE docthilR P dhh BY IGATRALSIA blfodt S LRRAUTARL Ve
pi xel s wit rﬁhqrmf Hegeaises @ﬁdmmtmrsmrﬁgm e cotrectionglata storhga Pm’go@llblhent

- associated with e cﬁE&WHM%QBé h‘&‘r&@ibﬁ 1Qﬂertf$1ﬁ1eh'1ﬂmg th 203 Q@E‘éf@l@ﬁcé)rfor
gradatlon | evel deterjorati stored jn th

th f
correcti on *&aPBles ths pg)rg_goag} @p@% %%ﬁerlfFPC}’& thepizel 2K} @ ‘il‘ﬁéle%ﬁr{@@ﬁ‘fﬁlﬁrqt@n

pe&f (ZJBerSS ;ﬂlﬂlsn@qmlﬂm,gﬂhé( ebrré@tibnasf thef gadmm let@ls byexaypf ehe Video Rignal. s 1261
an |

requiring £ %éé Cor r%lgttl %ﬁg%ufm]‘flﬁtéve (}aé%l 1 hlg‘?lfiglg[veé’f“gm% p%g;[ gq%rg%l%a?WPd%‘Be?s 61S
signal . |t these gisbcthetthe povel 20k has:a greateatlifientatfon the piwell 203hin therilsgeoof

perl ods ar dg{eﬁg@aﬁllbﬂr}h&l‘?% lng 20? Qggg int h ﬂ%egjag%{bglf Ek( eJt)erl é?lgtglls(z)gls tl%an

greater dlfference fromth U{DEI xe |
the pixel Sovegedy agesates numher of sigpses semparod withithe erarestioe for tlyapixgl 202.

correctsd by a grgatser ghiRelly ehowd BREIASH GEIVRRA ARk WitfdledcB SR the 8étbRfcd O
t he pi xel %E)xzel in the accumulative data on the light emission. periods.or gradation. levels and the - -
-+ number of gradation levels corrected by way of the video signal. - It is noted that since the: -
accumulative data on the light emission periods-or gradation levels and the decrease in the
luminance of the light emitting element due to deterioration do not always have a simple
35 relation, the number of gradation levels to be added by the correction of.the video signal
does not always present a simple relation against the accumulative data on the light
emission periods or gradation levels. As described above, the correction based on the -
adding operation assures the consistent luminance of sereen.
Nowrreferring to Fig. 17, description is made on a relation between the respective -
40 . lengths of the:light. emission periods:(Ts) of the light emitting. elements corresponding to-
-~ 11




30 Fig. 5C graphically shows a relation between the difference fromthe
reference pixel in the accunul ative data on the |ight em ssion. pngUNQE}ﬁor
gradation levels and the nunber of gradation |evels corrected by way o
the video. signal. It is noted that since the accunulative data on the
| i.ght "em sshorespeetivotits of thg valtatsignal drevé gradmibr loecl &€ died g emittihfdevice of

| um nance el eme o.d terlo atlo vvays'
have a si rrpchltl E%MM t.Ptl%nm rta?}@?%n gaf“’g?fﬁ&% VO 1% S?O?SIS %8?33%}L>d dy '
the corr ectillestratss thiduratiges of ihghtamlssioes apgaring wayose fragmeprriod F wirpkaying

relation a%é}pgthg@%r@ﬁﬁgmg fgo\fgtgqta on the light em ssion periods or
gradatlon | evel s, describ bove; the correction based on the adding

operati oh assur eéth Hedizidyal bitept thedrbitarides siena ossppongidiy thesedight sEisséprRi g
17, descri [petiods Ts1 MBOE30 Respettdlohf. | Wh&@ir&!@@ﬂlehh%frtﬁé ARt | nfissidd peRo@ s of

th ht. ems 1 ht
cor r espandicABeeg a8 5eI6R3 RIS A3, o Atefeh Y xaufils o Fidiaed PR S PG i
and t he gr adamplenof &eéi-bmfwdelo&slgn@,hﬂwemher d bite\is @et tifnited he thisyveht & @ase

Filg. 17 Uakgsam EX3Ghe WRHS, a%g 450, 5 B0 R BRT B! holendoPld Sudss

Il lustrates e durations % ns - appe
for di spl ayxprgssedgeAsbist helss- 1gr@miat2| 08" T:eddls of 0 to 7. 5 The indivi dual

bits of the 3 b' frhwg@ﬂ&ﬁnﬁh@é\%i 1509&%%9&{‘93;&& 519{1%? ﬂ!lé %@th@%f%ﬁé QlratiPR bPUS
Tsl to Ts3, ect|v1e_g;\/? he .arrangenent” of the light em ssion periods is

expressed 4k eating 3n ong Tame REGIgH- tﬁéaeﬁ%ﬁﬁpwheqest gt srigng,
}Nay of dt he elmmire hahintdventfoball thei l@x@eﬁliﬂ@i@@p@nb&s@f(ﬁm lepﬂle@récﬁ?ﬁﬁ leﬁlf@%
imted to thi e ratio
of "the | endt s o VR 7 Hpe SRl BRmBaiatetor it ot S B B e
Tsn-1: Tsn pﬂnst,ﬂleara@tmnk@liEmeOgradat|on | evel is determ ned by the sum
of the lengths ofy its*b%sﬂhgdaﬁlhfﬂl% \R)fl éis%&re‘éﬂ%&%ﬁ'o?&? t5‘§ ixBis 20, (525‘”E

period. In a_case where % | ement s Iu escent’

all the Ii@ne 283iedisplay a@rmagn 1@@1 3*5% éhe nind 248 @ahw@rthﬁ atadption @V@lt?’ 7.
Wiere the lvightasend pixeztnﬁmea@plgw § g?e[diﬁn&‘i) [bv'eyma?&? feepikell 202 tﬁkﬁlaﬁrsg@ fgfﬁﬂéﬂt*ﬁ%nh
em ssi on ri . e grada e is a ne a e
vol t age i SJI‘EV(?E r%ec?'ég'“? f256r g\? ?‘ﬁf‘“ﬁ&rlfﬁ?{%f of e B‘ixﬁ]e?@ MSteEﬁglgﬂ%d"hffﬁ?SlﬂE?

di spl ayz@a @ratiaon tavel efithe pixel 0% istl sadp Hifleerpi xel 203 achi eves the gradati on
| evel 3 whereas r. ti | ev. d, t

20\2/ di spl ays ﬂggttlﬂ%)r%%ﬁ 8%111 aqf%gljlegt){ ?gg%t:ggrréc?ﬁﬁgleg\ag%oa? g%%i Q\P%l}pg? t he
pi xel 201 ipsxe} 281 epth higeated video signalidia gradatipndded ilomhickie? stebs ddveer ghere|
202 is 1 Sttﬁ'fpdgﬁngﬁ E'g_'radailibh' %ve'l @esdﬂhdtﬁgt B g{%ﬂ{ eﬁﬁﬁﬁ%@feﬁﬂ:ﬂt ef&)lf'nrla)f:&ﬁft P

t he video si I apply. .t pi xel

ecte deo’si g of a
gradati on 198 e or thﬁr’@H qfsTS% sPasae P@@klaaqdht%ﬁ vidggesignad F%@FU@M&&W awrwés/a

?h suchz4 gane ideo kigghttto %ﬁpltytthél gixel mﬁ"%ﬂﬁfaf't%fﬁ@tfed wmeo%igntal bf g @fada@csﬁ evélar t
e perio n e vide na ¢l rcui
corr gct s Zévql £ Iﬁllldsg%’ i‘?"&‘ﬁa‘itha? &h%%ﬁlfpdt %Fé‘d?ﬂ%%"%‘og 8‘3{ @H"r llg@t @M% eo

signal of &lagmcad ticrepd eiits dighConlykirche perioll oftlsR | ower than the desired
gradation |evel %x e@bﬁfﬁ%@#ﬁ%lﬂu’s@ﬁgs fillchie Whkre BleSBRRAbLSLE oAb dsing

light only for t
the pixel with the greatest deterioration as reference, the invention is not limited to this.

30  The designer may arbitrarily define the reference pixel and may arrange such that the video
. -signal is corrected on an as-needed basis to accomplish coincidence of the gradation level ..
- ~withthat of the reference pixel. i L ‘
In a case where a pixel with the least deterioration is used as reference, the video -
~signal is corrected based on the addition so-that the correction on the display of white is.
35 . ineffective. (Specifically, when “111111” is inputted as a 6-bit video signal, for example,
any further addition cannot be done.) On the other hand, in a case where a pixel with the
- greatest deterioration is used as reference;, the video signal is comrected based on- :
. -subtraction. -In contrast to the correction-based on addition, an ineffective range.of
-~ correction 1s for the display of black and hence, there is little influence.’ ‘(Specifically; . .

40 :;when “000000” is.inputted as a 6-bit video:signal, any further sibtraction is not neededand. .. - .~
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Al t hough this exanple illustrates the case where the correction is
performed using the pixel with the greatest deterioration as refgr B
the invention is not limted to this. 30 The designer may arbitr rw
define the reference pixel and may arrange such that the video signal is
?:«or r Iect ed an eawsdi?}ﬂ@,d»aﬂblb?ls ican be aseDil | héd by @Qidﬂl@hkiﬁgtﬁaenﬁftin_tgf@cml @aaﬁataihon
evel wit 1he reference pixel; In a cas here_a.pi xel w.th the
| east det e cishateral b L SRFERIRely bF lhelitsihs T GriecimPit de o
based on t Wengtdssidnostatep Tt methed deos mecatinenthanspokseoftionpd sigp bighwhgtadation 35
..ineffecti b : A0 P 5 I e =~ j i;deo
si gnal , forlé_%ﬁsa&rr%ﬁg? ngr%&%l{ﬁl% ﬁ\éﬁlggkd(i# i (E:l)a}]1 lé%ﬁ?\%éttﬂ@gﬂ%%ﬂg@%t@]%ﬁ%&ygghlg‘rad
hand, ir a %Ry WHeeadipisdyie) digplay, dateol ¢ pemewhat large aumbenef bifs) s Bedletheas
reference; nidiodéiaeeisesil gocihcletsif@iHeub®dr HPS8GhtionWelsSUbt raction. In

contrast to the correction ed on addition, an ineffective range of .
Corracti on i ot O b AEOLPL e GraPBTack: SR tefimchon araod Bk deaddition

i nfl uence. 'an{d Specirfdaction etk Based whenbtt 000 A6 uded. inicombitacion as switchddi 4t a

vi deoi si gnal t : [ j t.a.n . J an
exact di spl a‘g?nyi}x%ﬂfdg%égfegﬁg b%gﬁlg%g% rrf18)1n F%%nelgg’bti}e%gﬂgg%g%ﬁngf gcclal m rizt%}gghe

el enent l&ndespectiigtdsniensdhergof.i ght emitting el ement (sinply by placing the
light emtting elenents in a non-en ssion state). The nethod has a feature
that spots of some step higher gradation |levels than O nei ghboring a bl ack
spot can b@xé%get%nti ally adequately displayed if a 5 display unit is

adapted to di spl &y Estainpleod, the Soll@Mwingtdek@tigion Tofeketfo i ddntifuhti&ad &f & Bignal
net hods ar g. usd%fvul

.for_increasing.the number of .gradafiqn,level.s. .In_an
ot her ef fagarve el shCh SRR e B ARt pl ROl S5 e daleT &
and t helkorthepesahinventiod based on subtraction are used in conbination as
swtched at a gi ] I |...as: e g y-3 .
compensati ng_ eagh Sriay Tars Bfal el AR YmitiBf CBUETRIG W s,
In Exanpl e e32mplsds sbpwn il Kigsd3candfB-orFigepsbows thendgisd dine guivardinshis 681, a
tSIh gnft! hIt i W?{hdﬁ% sfgiﬁ {fagistter]gm,l @1af@a(w)|609, dddrh_qat@ﬁk??é(ﬂ. r %. t blor O\él ged for f

elig emtti ice o e present inven n. . ock figure o
a drive circuit ?%’a&f/isg%‘f’s @n@fgﬁgeq‘]ﬁ?fr@%ﬂ ?F%%%@& Sl ?tlﬁ}esgn\?xﬁ L is
shown i 20 Fishswn @Fign6lA6B. Fi g. 6A shows the signal line drive circuit 601,
whi ch has a shift J 'ﬁ% I h (ALp603. a | at.ch 4. Fig.
6B shows a furt hérélgfg{ %%ﬁa{el. conf ? ausﬁéfp%l%e §P ?%@nggj’n@? Sﬁ\ﬁﬁléeg%%\?gaép it
20 shown i mighplylingAriva, adfcwié 60di giTak sblf registera6@2 generptas $iniGP signelsi inperder o
the shift mnagisieh dR0doddsibi cIK s S afd SupHiids 6O fimid, b
regi ster 602 gerlljgr at esoti rhéﬁr% Si %ga _seiér?ﬁg’ruqd%r ’%@sé@ﬂdpson tﬁé %ﬁ%%ﬂ .slitlegnal
CLK and t héT€t anothes (e supseqent seap pireudsthrangh theluiter énqialbsiratsdbandate dike.
anot her23 o the sioweisgnthe 3iae sSedallbltphhfiOmMOthe tINER Peidter cicdidt 602 may be
illustrat ei%lgarnd tlrgﬁ J[,tl) ke tetﬁ ﬁjgat, 1t1 q(ll m nﬂ Si g%nal S 'OUtIPUI fron%t he
shift regi SEEF TPPLE Dby © ¢t eFhlopf ceRastiangy (Bapiite Sipaghancehe
| i ke. The laoudingdpadiitlathedinfipgrsasialsi ave cagrdeiltiabeg) batiuse many of the circuits or

clements are connected to the wiring. The buffer is formed in order to prevent bluntness
in the rise and fall of the timing signal, generated due to the large load capacitance. In

30 addition, the buffer is not always necessary provided.
The timing signal buffer amplified by a buffer is inputted to the latch (A) 603.

. 'The latch (A) 603 has a plurality of latch stages for processing corrected video signalsin a’
deterioration correction unit 610. © The latch (A) 603 gradually writes in and maintains the
corrected video signals input from the deterioration correction unit 610, when the timing

35 signalisinput. - L ' . o
Note that the video signals may also be input in order to the plurality of latch
. stages of the latch (A) 603 in'writing in the video signals to the latch (A) 603. However, -
the present invention is not limited to this structure. The plurality -of latch stages of the
~latch (A) 603 may be divided into a certain number of groups, and thevideo signals may - .

- 407 be .input-to the respective groups at. the' same time. in. parallel, performing. partitioned . ... -
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a wring to which the timng signals are supplied is |arge because nany of
the circuits or elenents are connected to the wiring. The buffer is?j[mr

in order to prevent bluntness in the rise and fall of the timng signhal,
generated due to the large | oad capacitance. In 30 addition, the buffer is
not al ways dnigtres $dsoy the oumbledof fhkestdgesrimdudaddnainekgrbdre is wigptedftoed diyiding ,
buffer is iy : lity
of latch st gﬂgﬁsﬂt th)rr e%?%@%élgﬁl tﬁgq%%@rtg%? 335 ‘H‘Z%i %ﬁ%%{é‘@)‘; e@Q;g, f&g?ts &g?golrfg I on
correct i on referred B1©. Pall"ﬁ@nleéﬂﬁﬁlngﬁalﬂﬁ’QQWWWUal ly wites in and maintains

the corrected V'Tlli@(peﬁb& Riakifig W tHerﬁabé Q%?gﬁf%g@ﬁtﬂééfm%grlgl@;aigpg ﬁ{rya ;

610, whe, timn

al so be {] B{}Eh SRSty 3%@636“5&@3&0& rla|rF gre%ﬁo PaedHe Raiogdes by PrRffEce) Q}eé% afea)
603 in wri tchsry ihrwhible the Lieo p&i@hiuchideo thehiditedrcbf § Aprifélidal leaie vefiod td ke
present i nvE&é]]%& ot limted to this structure. The plurality,of latch
stages of t t°C ?A) 603. maybe divided into a certain nunber of
groups, and the ¥nddimepegodisscompletdd) the latch. sigmabits inputteddo thedpeb (BY&04r chips
at the  sange hoffnt, fle ROk Wi 381 08 RARLIL QDR 1%)36@3 BT

driving. Al so, t ages i ncl erred

to as di¥i %?&’erltﬁjh%ﬁfﬁttell':ﬁ’(to é%ﬁﬂeémMéﬁgfwthﬁa&héB) é?g d| vided into
groups every fouln ﬂieélgl%ﬁ (Al) 603 Sfter &fr@méﬁcg $AdRS tﬁ@a{gufal @ias&l sl él\'tb'ilge widph 4

di vi si ons. JOd eo Si i s witten
into all f(gyﬁ%‘{) 'S |P8’E d’&%‘edlf‘t"ttﬂ H %oAﬁgwésn ?%COF ﬁt‘%/"o URingy
| nfa gerl 1(:)(.%1gnhhfr(pmal:l'ut slif regikier €02ar dn tlwsBFSnd ordefed ©he llllnepbmditE ﬂmdlgﬂzﬂ video

i ncl udes [

per i od. m'éf’%nﬁﬁ@' bltn Bud 3hd ARG HELHER BEBOP fipuldio JERES® e
latch (B) 408. At the nonent, the V|deo signals witten into and stored in
the latch (A) 60% ﬁl’a@e oeRdniH ﬂeglsgeg it %gzﬁg&gfacﬁ&bﬁeto"ﬁtillrzé QrifratR GrditahQrLd

in all stages at ¢ | .atc after conpleting

sendi ng t h&°th FP‘é‘FmVP&%gbﬂﬁﬂ%mtvbiePﬁgnla]aﬁodﬁc 1B§‘11%504 it is performed to
wite into the difgy. t7adxeriplifies Sibeukl dibgra@dCeos sangidg\Wdehdriveecitchiti cbhpriSin raal

od, 1
T R s ORI A i 8 PV P oy 04

i s inputd edepoottifieal. source signal 15 line. In place of a shift register, it
is also practica I i AT UIt
to seri alol y Wi tiﬁ iﬁlr?lé\}flg&hé it di’llVg Cﬁlfc\% @%ert%ﬁ?l @Fﬁgﬂ} ﬂ%‘}%%?t&% 866?

bl ock di agrAgit &t the béléfﬁhﬁifwgt (PQ restdgieliyered tcr & gmtreS@@rmﬁbng s¢amgmg linghj ﬁtplur@gtm er

606 and a hffdhes JFfi thedd TF’ﬁsOﬁmcﬁdt)mﬁ@%g%%t@E%ﬁéﬁsy cordt (I)s‘?ﬁ’fhlx%ﬁ' ddrRS (Hﬁihgal SO
20 be provide drive circyit 6}6 tlmq gnal

&n In the scanni n%c{ {1
fromthe r Q§FIPEATHPENELC FHB@I‘I idugl yozanigg fipes: cﬁl?@dr{sfs‘@#f ) Sigsy a{}%québ’ to
a corr ezpomainr@N sqdualitygpf THE: indudddinglitdly coredsp@aligs toodnet 1hes the Bafter circuit

functi oni NGoass: %ﬁlggfﬁéc%ﬂﬁ%dsanﬁ ?iBOS' aqg%h)éﬁﬁs correspondl ng one-line are

connected to in scanni ng is required to
si mul t aneousl y In place of a shift register, it is also practicable to utilize a different circuit like a

decoder circuit to select gate signals and provide timing signals.
The configuration of the drive circuit utilized in the present invention is not solely
30 limited to the one shown in Example 3. The configuration based on this example may -
also be realized by being freely combined with Example 1 or 2.
Example 4
In the light emitting device according to the embodiment of the invention, the
35 - deterioration correction unit is formed on a different substrate from the substrate where the . -
pixel portion is provided. The video signal supplied to the light emitting device is
 subjected to the correction in the video signal correction circuit and then inputted to the
. .-signal line drive circuit via FPC (flexible printed circuit), the signal line drive circuit~
formed on the same substrate that includes the pixel portion. - The merit of such a method © -

40  is that the deterioration correction unit features icompatibility by:virtue of the unit design, = ..
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25 turn ON a plurality of TFTs included in pixels corresponding to one
line, the buffer circuit 607 is 'capable of accommodating flow of JajliNideE
current. In place of a shift register, it is also practicable to utilize a
different circuit like a decoder circuit to select gate signals and

provide ti FulGekhBnal te dmet @@rﬁﬂ agglé@tzal Qighoémtth@g gaeye This @mmplutﬂhhmeﬁ i n
the pr esent inventio
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unit asismel | as The videsedigimbiftonoan extagmalimape sowtee ¥einpatted to theavides signali ng
ine arve SEGHL RS dTERLRhINILPEIRA A HRGPATE RUBEL B Csyea D

line drive €CifFcu rrve por i on
404, a powde cmrelf:iede'ldﬁOBIgnahlsmtf@d@ &ml@abﬂemeednwmﬁ%or r ect | on unit

407 are integral Mtﬁ‘e%d‘!ﬁ@e Q&T&txoﬁ%*ﬁ%h{t%tf‘%hélﬁ’éten&‘%&l @&%ech@niﬁit; o@tﬂeafycﬁékt on

the substrate is not |linpited to the exanple shown in the gure ver,

it is favohand.antangunt abveliage \?P@HEde BBk ¥oltage Sa?rFﬁh“fg‘éHTqCWd F%@lnﬁaﬁ’ ency
Wi th ong aridiple, \thd Amblis: bawelhedbutpue f‘p‘drﬂrtﬁé voitage apgkct Ha thickdeteriorativm

external 1 AEgE t@ﬁiﬁﬁ%stcgn?ﬂs%@%é’a@aﬁg%%ﬂﬁ (88 crgpiap bty B R A "
of the det eot mlalyllﬂmtedotorthrstarmnga:mcrtt 40He vo]&agekseuiélé(foﬂﬂﬁ coBrblsefthe atriopnt
the corr ect o e ] '

402. In the vo?ﬂt]% %’p?%‘??‘g&e lc%llt %?l?gggt} %?et{t%e oge?"grl oééat&:%o tl(‘-i)\c?r%rd(;1§ o?%linin
unit, on tlﬁbe@ﬁtﬁmfaﬂqmecmnmbunt of voltage outputted froma voltage
source s correcteehe A(éﬁ@'léjé}{bgvﬂi% 15‘1598 t%@ depeABRtiBn cBH@ctﬁiﬁQHﬂt 4@f 1s\/cﬁéﬁo§@9

tput from the volt t t t t
Cor Foct ed Bytiismite BPCB Wi tha genedRiechiieaeEn (oo e FHEnER Aol

not sol el y signal is@sbilitatetihi s arrangement. The vol tage source for the control
gr \A;D:‘ ﬁrengggts ar ytl'[hbs e&g%%ﬁeslﬁ%é%%&%ﬁtti&dtlg %orlnl)r%h{ior? %thtah{)gf ELL%HFIQ&  tp3not
30. Example 5 .
In Example 5, the conﬁguratlon of plxels included in the light emitting device of -
- the present invention is described with reference to a circuit diagram shown:in Fig. 9.+ - ...~
A pixel 800 according to the example shown in Fig. 9 includes a signal line Si-
- (one of 81 to Sx), a. power line Vi (one of V1 to Vx) which connects to a voltage source, a
35 first scanning line Gaj (one of Gal to Gay), and a second scanning line Gej ( one of Gel to
- Gey).
The pixel 800 further includes transistors Trl, Tr2, and Tr3, a capacitance 801 and-
. =a light emitting element 802. . A gate of Trl is.connected to the first scanning line Gaj.
-~ For a source and a drain-of Trl, one thereof is connected to the signal line Si while.the -
405 other is'connectéd to agate of Tr2, - il oo L a0
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the deterioration correction unit. 25 In the exanple shown in Fig. 8, the
deterioration correction unit 407 is disposed between the FPC 4067amy Aige
signal line drive circuit 402 so that the routing of a control signal is
facilitated. This exanple maybe practiced in conbination with any of
‘Exanples 1 to 3. M@atEmefrtpﬁmls&)rlTBExmh&téi td e womid geanaingolineoGepi Xk s

~included i @01%1%9 HJI gp}m %F‘l‘%ﬁat '&1% tﬂgr%bf:fé 3) ectte(fa toP ese@vter ilgﬁ\:/ Q/ntv@ci)le tile otheﬁls

descri bed w erence Fcul ragram’s Swn
pi xel 800 &@@éﬁctﬁdrtgthe(ﬁaﬁm@fmarrpl e shown in Fig. 9 |ncI udes a si gnal line
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second sscali’ﬁwﬁbﬁp? N& vehije the ethes s egrmegtsd t%@iﬁ’)ga erple T3 x Yhepobrlfig in ﬁéFate of
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line VilGhile thEoparserrcesandgodrain pbdrd, d)rlertbergaf & eomnguted torthe paspradineaMice

801 conpri safle2h&b@et ik RERfectedns a%ﬁxd‘@le@ﬁod@oﬁﬂé‘ﬁ%ﬁ%ﬁﬂtﬁh@ ereﬂf‘em gopower |ine
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of non-selectio FottHas cp PES%Staélt g, @Fﬁ}‘o‘i‘%ﬁ@ ugpHe lighhce
801 is pr O\e'rrﬂ’eiﬂgﬂayer pto@ichdtbhﬁ;v@ﬁttl@e aeldeage théfcaﬁfoae N(Mlﬁn thadnoll®R connected

f [ in Ex le 5 h
e st | o eptouRieCdt fle Okip 4P 17 RAC AT BSetolt sehte 2 eleds RBe frBy’
above, thateldctodoseress, astthecatbpleci Canvers@fiwhaythe oathbde jsroonnabésd tolbe Femcea
source and tHé afa'ih 8f T#,3he gyﬁ}f‘el efiRf58d Férg?scwﬁ'l%?gﬁ%fi% Oﬁfdhfhl A Wifer leleBfodd

whil e the ot her qls_lconnecte to a pixe ectro t emtting.
el ement 803STVEhes e gPRdCeni t ting el ement 802 conprises an anode, a cat hode,

an organic |i ght Therﬂolthgd”lﬁpﬁlﬁeyiefo ﬂfegpﬁvﬁ@%ﬂ%ew&ﬁ'aﬁ‘edaﬁﬁ%evﬁ etdbﬁ‘ectlon
cat hode. Fg‘tl% de |s fgonnecte ta the.so e draj Tr2

n
t he pi xel é‘i‘ s deeriqraton, fogetion Agity 1 Ihe.§ Pé‘}gni%mé%@t &S&hgn‘ﬂ
serves s tlilne &aishcmsacteﬂohyear siley , sigihad reoteeticra thade indduded ninethicedetérforhtien
source or . F cgjtof Tr2, the pixel electrode serves as the cathode, and
the counter eléctrode serves as the anode. The vol tage applied to the

pover line Vi isTebrlr2enédrbyambey citheagd aooehappelitype TET rog @i p-chanobluigpe TFR. t he

deteri or at 'Fﬂﬁh&orl‘fleqtrl’ aRd ¢ dan ‘t;@"e‘?dé(d‘tﬁi@gaté O uratRUbr § tliidBateicBRRburatidh
line Si |s orr ct éd K a vi deo S|$nfaa|_$lcorrect|on circuit included”in the

det eri or at il&f triRlg gpte cpnfigration instepd of aryingle paterPnREWALYE eit her of a
n-chann®d type TEXampleas @f&h@ﬁm&hubry P&y el practiced in combination with any one of

examples 1 to 4.

Example 6
In Example 6, the manufacturing method of the light emitting device of the
30 present invention is described. Note that in Example 6, the manufacturing method of a
-pixel element iltustrated in Fig. 2 is described as an example... Further note that the
* manufacturing method of the present example-can be applied to-pixel portions having other
configurations of the present invention, Further, in Example. 6, a sectional view of the
pixel element having transistors Tr 1 and Tr 2 .is illustrated. And, in Example 6, an
35 example in which driving circuits (signal line driving circuit and scanning line driving -
circuit) provided on the perimeter of a pixel portion having TFTs are formed with TFTs of
the pixel portion simultaneously on the same substrate is shown, - - :
First, as shown in Fig. 10A, a base film 302 consisting of an insulating film such

.as a silicon oxide film, a silicon nitride film or a silicon oxynitride. film is formed on.a . = .« .-

.40 .- substrate 301 consisting of glass. such as*barium borosilicate glass or alumino borosilicate: . . . - :
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Further, Trl, Tr2 and Tr3 can be a double gate configuration, or a nulti
gate configuration |ike triple gate configuration instead of a si gy 2006t e
configuration. 25 Exanple 5 of the invention nay be practiced in

conmbi nation with any one of exanples 1 to 4. Exanple 6 In Exanple 6, the
“manuf act ur iglags mpréseuted by 41659 plghet ansl# 11767 mipsslef/ Coming Cotoeaticd0  [Foeeamtple, a

invention i t i
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| sl and- | i kergselli0o6uathsd, ayex&mdPIasen SG0A@Iasd andesh \mam aser ¥ hapdiidne

10 sem conduct.or fil m obtajned by conduct i ng laser crystallization method
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an amor phoys pedrEHsTe Ub Suse aEﬁ‘i%ﬁloﬁfmt»bﬁi%ﬁ d Ek&%{,ﬁ i‘a‘ﬂﬁmﬁpgq{ﬁt& g(s)élﬁé(t% % 303

to 306 has athlckness of from?25 to 8 rim(prefer
|i m tat#bn cpevesgad drfot melinear ethppd bof anh@twnlywaemu ml themiie drrddietedr tof rtlnem

but the cr ond | referabl for f SI|ICO
o st 1 con SBhRohditfors BT SR WSk Bl dof ] &AMy, SIBREL B B by o
filmis toWhemtheudxaoterrlesktr By uséake ;iuh&ecrscﬂlranmstf&hhemgtm get 1wesdmdElz; and tased mer

| aser, a YAG | aser .and aser of a p Il lati type r

cont i nuous “Pf% &H?’G%thf F%éo EY/B’eI(i@r W9/ %éﬁlﬁﬂ‘&@ﬁ Bégb ?%Tézg the s
pr ef er abl e YAGUSRr & wel,wdsd dhcilatioh f@qﬁ@ﬁ?ﬁs pRETBI ARl eFoHh 30N @obem%r
oscillator is 20 converged into_a |inear shape by an optical system an

then i s2 r Ps@ediscigcont h%lons*?e and dasgiencsey Aensiy inpeafcrablyl set zcaﬁpeh3%wd6(iq on
I's sui tabl ynpeh®gfehlRy3 8o 3POMAQA?). The laser beam converged into a linear shape and

having a width of from 100 to 1000 um, e.g. 400 um is, is irradiated to the entire substrate

surface. At this time, overlapping ratio of the linear laser beam is set to from 50 to 90 %.

. Note that, a gas laser or solid state laser of continuous oscillation type.or pulse ... . .-

- 30 " oscillation type can be used: - The gas laser 'such as an .excimer laser, ‘Ar laser, Kr laser =
- and the solid stafe laser such as YAG laser, YVOQ,laser, YLF laser, YALQ; laser, glass laser,
ruby laser, alexandrite laser, Ti: sapphire laser can be used as the laser beam. Also,
crystals such as YAG laser YV04 laser YLF laser, YA103 laser wherein Cr Nd, Er, Ho,
Ce, Co Tior Tm is doped can be used as the solid state. laser. A basic wave of the lasers
35 1s d1fferent dependmg on the materials of dopmg, therefore a laser beam having a basic
I‘Wave of appr0x1mate1y 1 pm is obtamed A harmomc correspondmg to the-basic wave - '
can be obtained by the using non-lincar optlcal clements.: ..
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When the excinmer |aser is used, pulse oscillation frequency is set to 300
Hz; and | aser energy density is set to from 100 to 400 mJ/ cnR (typlcallg
200 to 300 mJ/cnR). Wien the YAG laser is used, pulse oscillation JUNI
frequency is preferably set to from30 to 300 kHz by 25 using its second
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an |1 nsul at| ng

to 306 is for The te insulating film307 is forned

filmcont aPﬁ}“{%‘qgﬁ 1B E‘S‘gF%aW &%SH’@ @V Pringthed SIEQ@S (Ftgthyb Orthosibeate)angyO2

using the planiRJIGHP roREBL Gredfurdis set to 40 Pa, the substrate temperature is set to from 300
to 400 °C, and the high frequency (13.56 MHz) power density is set to from 0.5 to 0.8

- Wiem? for electric discharge. Thus, the silicon oxide film can be formed by discharge.

- 30 .- .The silicon oxide film formed in this way can then obtain preferable characteristics as-the
- gate insulating film by thermal annealing at from 400 to 500 °C.

A first conductive film 308 and a second conductive film 309 for forming a gate
- ¢electrode are formed on the gate insulating film 307. - In this example, the first conductive
: film 308 having a thickness of from 50 to 100 nm is formed from Ta, and the second
.35 conductlve film 309 having a thickness of from 100 to 300 nm is formed from W,
. TheTa ﬁhn is formed bya sputtermg method, and the target of Ta is sputtered by
| Ar In thls case, when su1table amounts of Xe and Kr are added to Ar, 1nterna1 stress of
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sputtering nmethod. In this exanple, the gate insulating film307 is fornmed
of a silicon oxynitride filmwth a thickness of 120 nm However, phgyggge
insulating filmis not I|imted to such a silicon oxynitride fllm but it
may be an insulating filmcontaining silicon 25 and having a single |ayer

or a | ani ndheda|f¥yes relepsgds andepeating ofktirpfilen cathbe preveited.c ohesistivity@f fthd Fa i s
formed by. tfig pf aSpmsOMBRE I@@CLQ&E%&EB% *Té?imydan%t&e& 'f&,ﬂ figle aRtEr.

are m xed, he react.i-on pressure_is set he_ sub trate teng@rature’

is set to f %‘fﬁ‘@edes&%‘f%zf Ta Agm; ¢feb ﬁh@ew ip a@%éﬁewqq% @é ip/mph suighsr for
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Formeq i X ufisd S SR AU @ IRy of APEI TR HES0 i 1 b i iR of g Bagtt
i nsul at i ng foi [he By filthdo feim tderBafilmgfahe &rphase}@he To iHOGI T phaskicaatbe easily

conductive Jyililrg308 and a second conductive film309 for formng a gate
electrode are formed on the gate insulating film307. In this exanple, the

first conductive Ifhel\mtﬂﬁ&srfaﬂnennb tHeldpaeraiSmerthod ko Wlast0taddef) rFariher,ftee med
from Ta, ar ttFI ozg congﬁcta_%e f| | m 309 having a thickness of from 100
to 300 nm | Shiomed By artiermal GYR meshorbesing tuagdgn heeiluprdsWRod

and thei angehy QﬁseTﬁ ib ﬁec%gd-ﬁg} R i%gu&yreﬁﬁtanéé"totd% thi€ R as P‘Q teséléétﬂﬁ%e Itis

anounts of Xe and Kr are , Internal stress o JUN 2006 the
Ta filmis @@r@&%édsetawtwaquﬁ@e Wﬁlmh‘p defeqizhte an smellgrtbmeafﬂ e@cm When

Resi stivit t f | m
can be usegfrﬁt)arl #ﬁgggﬁh& \’glrﬁelglt e%rgéﬁ)&' @agg%\i/{g%}g%’)?&ﬁ%é?@t ivity ?ﬂ H%l gelr-égﬁ?éﬁdm of
1 phase is I&bwter Meienphererare srady ispudty etmn&md)ktmhfasroxygdmegawahﬂi the W dilm,
When t ant al ehawn a stal. structure close.to that, of th

phase of Ta&!}é %aattlv ng P %é I@ﬁgs‘émﬁ?wg’blﬁﬂmﬁse o S6°NHnEY: iR fetrse ?tﬁe
advancel®s sphﬁarh@&ﬁethbd;ra Whtargbtof 99.99990%:f RN id puditylifrual, dietha W Hikags
the Ta fil 3 phase can..be ea5|l%( obtai ned. The Wfilmis forned b the
sputtering ﬂlé]flfﬁ@'apf 1% fyulicient carg oF notgiRiRg Fpyrifies fiant 2 |zascors Phase dntg

formed by awtfigl wakn BéIiREIsNEhUdHAE. t URGS] 5?%&%&% lop%hpl@ td Y5&end Oad He any

case, it is necessary to reduce resistance’ to use this filmas the gate
el ectrode. TF#lized. desirable to set reS|st|V|ty of the Wfilmto be equal to

or smaller than en t al | m eae in
si zz resistivi tén > e}r‘i%m%’fﬁhfaﬁ ) nggg :ﬁ)e’eg&; 13:}5%%1%' H\/\}aiae %ecg? |
many i nplr |prd161tre'n’éihms3(l§)us tformedd'xgigéﬁ Howeven thei preseheinvéitidnnis not limited to
crystallizag; S

Tha case ornpnasy S IR VEMEE ARHGEE ML 1 ya‘éf pé B8R 3550 60 SEGIAL 58ed,
purity is JEuR TaaWe Tt Mok pidiCasor ancilloy nasgrial akiaregmpoynd friatdrishhaing thess
not i xi ng ellemmtd taks e[ﬁqﬁcﬁpann RnYRRERAYS Pﬁﬁﬁ& laN§Qnichiuctdr f filny @@%&niéaebiﬂ am

is to be for resjstivit rom c¢cm can real i zed
In this exﬂ?g\fE glCOPHﬂmr dohel Yk gt dpobaty Pk%%@l#@ﬁﬁ%@@% B Bdso Bmbsadne
second 220 Mﬁtqf\@nfbﬂﬂaﬂbﬁ@@thbﬁﬂafaﬁﬁlﬂmd shewmid/\thid-Oxenaé mchhl% pembitation
I nvention iR {:h tﬁérh;s?qio}'l&)uctt l}ne§§8 E‘"ftonneafﬁ‘(gnqetgneta u(I)Iln(Ijl \(fal\fl)l lalqg HeY

al so be forne fom an enen
second conductive film 309 is formed from W; a combination in which the first conductive

film 308 is formed from tantalum nitride (TaN), and the second conductive film 309 is
formed from Al; and a combmatlon in which the first conductive film 308 is formed from
30 .' _tantalum mtrlde (TaN ), and the second conductlve film 309.1 is formed from Cu. (Fig. 10)
S Next, a mask 310 is formed from a resist, and first etchmg processing for formmg
an electrode and wiring is performed. In this example, an ICP (Inductively Coupled
" Plasma) etching method is used, and CF;- and Cl, are mixed with a gas for etching. RF
" (13.56 MHz) power of 500 W is applied to the electrode of coil type at a pressure of 1 Pa
35 so that plasma is generated. RF (13.56 MHz) of 100 W power is also applied to a
substrate side (sample stage), and a substantially negative self bias® voltage is applied. -
When CF, and; CIZ are miXEd, the W film and the Ta film are etched: to.the same extent.
- “Under the abm"z_g_-‘ etching cond_iti;‘_)ri, end portions of a first t;b_r‘;ductivc layer 'anc.,l.‘ a
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fromTa, W Ti, M, A and Cu, or an alloy material or a conpound mﬁﬁl
having these elements as principal components. Further, a sem condu
filmrepresented by a polysilicon filmdoped with an inpurity elenment such

as phosphor us g?% | sp be used. 25 Exanpl es of conbi nations other than
t hose showFeF uellvenigyd oA dpiard o aoiprrad shane by Atfopts of thenbias jvelpge

- conduct i ve abplicd @08e ts&bshﬁfer’ﬁi?db IS)F ﬂﬂldngrthalsh!dﬁe Hiftiid ﬂ@sl& foakd ofié rdig inegond
conduct i ve PPl phR, " A¥aReler? Fister RetiRiins Aty R (RS  arkl SmreloBbitona
e o e
oltle 1dde ) i lectiph rat d si
P AT R ML RGNS TR hg3)tin ppssinkjee af the
(éi) 5clt égdeplaggoﬂﬂoﬁtyﬂﬁadesﬁlﬂﬁsfe@d}ﬁ@?)g abBui 30 & W%Fﬂyy?geﬁ%c%&gr gdd%gs;hg%' V"\ﬂlﬁﬁ a
gas IOf or et &ﬂ?@lvﬁliayefslglggo B/ﬁfg)ofﬁogﬁ}: d]& tonduchiyg|lpvegs Abla 3 Mactid ode
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et chi ng pr dtegsidg. sefvd aginoiskd hath 1te§pd’¢01to elweﬁ twdléinédtefor GOAAk Eld MBype
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dopi ng frocesm ng op| ng net ei ther an ion
an i on #hpl ant at EWnﬁeﬁtﬁBHg m?ese%lwwtmrfﬁmﬁbwhgutc@mqm tregigidaask he

condi tion Bhats shlnsh Flg 15(911; LR Wi id et&h&@é&e&eeéy R} OB as@d an
acceleratiq vol ta t .to fro 23 ég g keV.. "An e] enent  be] ong| ng to
group 15, CYBIEEy. The RaRBiYGeyee) 2t 378 8h sceond thike (fedonduaiig lavers
i mpurity el3éﬁnewt 320Ra rand; seuong coidnctivé lapers 3056 tmm&by Bnei fbmnedw\m%@éconﬁfwswr us
(P) is use | e. t % 311 to 31 Irve as
rReks Wit h%F%EE e r}\tr?égldn Co?stﬁe éate 111%@1%@%% f# °3 ’? 1§h 1§ é‘loﬁ C{)v%r d’ with e
30 conducttve layers 325 to 3 8 of the second shape is further etched by about 20 to 50 nm so
that a thtnned region is formed. SN . :
L An etchmg reactlon in the. etchlng of the W. ﬁlm or the Ta. ﬁlm using the mixed -
gas of CF4 and Cl; can be assumed from a radical or ion species generated and the vapor
pressure of a reaction product. When the vapor pressures of a fluoride and a chloride of
35 W and Ta are compared, the vapor pressure of WF; as a fluoride of W is extremely high,
and vapor pressures of other WCls, TaFs and TaCls are approximately equal to each other.
Accordlngly, ‘both the W film and the Ta film are etched using the mixed gas of CF4 and
=.(312. However when a suitable amount of 02 is added to this mixed gas, CF4 and O, react‘.‘
) ' .and become CO and F so that a large amount of F—radlcals or F-ions is generated.  Asa.
40 result, the etchmg speed ‘of the W film whose ﬂuorlde has a high: Vapor pressure is
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conductivity, and first inpurity regions 317 to 320 are formed in

sel f-aligning manner. The inpurity element for giving the n-type ZJUN 2006
conductivity is added to the first inpurity regions 317 to 320 in a
concentrati.on ra& e, from1l x ﬁgZ& to 1 x 10 n\‘JKHI{atoms/crrB . 1013).
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30 339 are fm’ther ctched and thinned by about 20 to 50 nm.

| By trieans of the third etching treatment in the third impurity regions 332 to 335,
the third impurity regions 332a to 335a that overlap the first conductive layers 336a o
339a are respectively formed, and second impurity regions 332b to 335b are respectively

~ formed between the first impurity region and the third impurity region. _ :

35 As shown in Fig. 11C, fourth impurity regions 343 to 348 having the opposite
...~ conductivity type to the first conductivity type are formed in the island-like s’er'nicOﬂductor
R layers 303 and 306 for forming p- channel type TFTs. The third shape conductive layers

* 336b and 339b are used as masks aga.mst the impurity. element and impurity regions’ are

-+ formed in a self~ahgn1ng manner. At this point, the 1sland—hke semiconductor layers 304 SRR
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20 concentration is slightly |ower around the center than at the edges of
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is kept thro hird efching treatpent is

_ Hg@s%t Lhe. sem cond]gtct o& Jrayer S.. d et |
then carri éd¢ollt 'YsOURBET-Phangelfyra TETS eigpestiraly gavsged wih aresiitagpshas0- B
reactive -i dmpetit;hireg@orfstBB td $48mhwaﬂea@hb&mgbo%dde“@mi plbspheris ng diﬁ‘érent3 vas
t reat nent, e d - : rsf, conductive .l ayer to a
are parti alﬁog&eﬁglﬁf' t (;I?l gé@h@@fﬁ% "%‘%g‘.‘%ﬁsﬁﬁmﬁé? golf ew’¥}? fl@f’ya%i% %Bugh
| ayers overPRgoRing andiis soputify concentratjessre i oo formr e d0Rite 2 thi (P Hatemafos® in

conductiye ﬂl@%@ﬁe%tﬁ@’ﬁnﬁﬁitg?%géﬂsl rst conductive layers 336a to 339a and
i 3 to 339b). At this point, regions of the gate

second conductive_ | ayer i ] ) ]
insulating film %@W&ﬁaﬁleaﬂ@)%é‘?m@om SBPWITtYyh ragianst #er @rspdje the ridinective

| ayers 336 ifland-BRe 3Mhicsmduétor tibgdrs.et ameddaad shiicnRegtRvebars 263¢ 90 58391m
Byi neans of _the thi rhd'ﬁt W‘% treatiment in the third irrl:;gri regions 332
to 335, tKEHIRNE PRAURIE ks egricondusten lavers fangtion af gite SIFEHPIRS: the fi r st
conducti ve | ayer AfB36esist masB39%isaemoned patdp ofektivitmgirdimpmndy sleaend added

i mpurityyregi 2 ect L vel f.or tween the first
mpur 107 v agy A6 SsEld SeltoRafia, 1SBRES s ihed 18 R ED Bl Riebd o) et
fourth i npUig pracessi rrerfdamed dysa ghdvmal agnaatieg opgbsl using cofducei for tiyrmagpe
to the fir Shne@RguUchNhdr ; [ P =TT i %Egﬂ' ﬁf&"ﬂ%’ﬁﬁt or

| ayers 303 a 6 %or fﬁﬁ%ﬁ;&:ﬁﬁgﬁgg djgg ﬂ%@%sﬁ&?ﬁg%%&gﬁgs ape
conducti ve “P%@%‘ﬁ@n S SBPLL Englgpgedngmehed, Asiprecess Woertiapaed ae

el enent andeﬂamraﬁufelt ysi g GI0§ @a 200 Pory Pﬁﬂcaﬁu@ ggls;esmzo @62 iwoimgg%nﬂqamw e1$ hi's
poi nt, e i -1 1. conduct or er.s 1 JUN an for
Por m ngt . chfoFie b SnbETh AR Ch Bl 35 Pl ol fralite R8P it
The i npur iprsferablyi espel ©48 stalleBa &leprai.r eladiistaampiphed treatrienpisgerfhones i n
different FORGRANRY PRipcliific/oBUDPEY GARNADNThdiGial e tndiRAGNILS N

di bor ane (BZQHC?) _through "ton doping and its inpu oncen IoNs &
set to for FPRIUCHYHIRYSEDII0 fo 1¥D 15 weanpgaivsidenty it is nre%ra]bhestpep,qrfwm aciyation y
regi ons. Thifiergh idtbeayet @RS1a6AS VBm Ghlﬁ@inF@mUohta\é 4 SR cBhBoh&fi RAdothed e
respectjyve sl and-1i ke.sem conductor [ayers. The third shape conductive
| ayers 6°f%er§%§r°t‘??\t/8’r“i‘%g}°ng the island-1ike seniconductor |ayers
function as gat e Véheacthe trdesanndélingrmethsd & enifploied3 B2 laser RDM el cr@stallieptie

foyere i oo salibe TR WikerC wBVALT 18 WEemed, bR, OTiplcerBif S0pd SEUCET 3" '
per f or med Isyystallizesippaprogessingl iand thet leoeigysiengitp 61Urhawte 010dr td UFOGadEW/cm?

anneal i ng. (hefdrIBY 0.0 tbq@@p;@aﬁz}qé} Qirzg&et hod or a rapid thermal annealing
nmet hod (RT&E nmet h%d) can be appli ede.ﬂ Irn the thermal annealing nethod, this

EB gcess26508 perfoFpﬁhbramedleattmmﬂlgmﬁmpﬁf@fﬁleﬂﬁm 0w h(En-E 80 emplebapire aF fipnd rom
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at a tenperat r? of ? A A

conducti ve _paéi &t dezsemicendygier ilayendybydpsen dhermally expited: s Plasaradimisogenatéon

perform acihy@d h9Brogen excited by plasma) may also be performed as another measure for
30 - hydrogenation.

.. -Next, as shown in Fig. 124, a first interlayer insulating film 355 is formed from a
silicon oxynitride. film with a thickness of 100 to 200 nm. The second interlayer
. insulating film 356 is formed of an organic insulating material on the first interlayer. ..
.- insulating film.  Thereafter, contact holes are formed through the first interlayer insulating
35 film 355, the second'interlayer insulating film 356 and the gate insulating film 307, and
- connecting wirings 357 to 362 are patterned and formed. Note that reference numeral
362 is a power supply wiring and reference numeral 360 is-a signal wiring,

- A film having an organic resin as a material ‘is used.as the second interlayer .

- yinsulating film 356. _ Polyimide, polyamide; acrylic, BCB (benzocyclobutene), ete. cancbe, . - =
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after an interlayer insulating film (having silicon as a principal
conponent) is forned in 20 order to protect wring, etc. Wen the | 4s/&N 2006
anneal ing nethod is enployed, the |aser used in the crystalllzatlon can be

orvaial 1 v dBrb B Rat iR L Ih ity hofed by T Ret B eR e 3506
MN cn2  (predededingindy G plmlai:l@atMﬂL aod)iciegcelequin ledelingShé titth e preférhidlehert
450C wi t ni s SEAn LR lo dhad bl ORIBR G G TACARHE forll I AT rReE ©

i sl and- | i keasediydhadEtlos eaedr  The dijuirthigkness dhasebf 1spre§ers1ulepeu t© fram 1to 5

term nate @@ﬁ@%ﬁ@gm&&g@y (ggttt)tﬁe)ﬁg% goﬂ?uctor | ayer by hydrogen thermally
excited. Plasma hydrogenatlon (usi ng hydrogen excited by plasna) may al so

be perfornmed as amdhddormmbiasufethe ocontR0 hlojesir oqﬁmnatlilcﬂen rd}delnhg Iat‘ype Haparityn

Fig. 12A, a_f.irst. Jnterlayer insulating.fil rom sil.icon
oxyni tri de. eEIPEY %Svﬂnfi%@(% TR gLy T S@%?@%%ﬁﬁ C?H@ tilﬁtsg?tle%er

i nsul at i ng rédchingdfapaditivd wiripdn6filladirabdd) and forh e tsdctivelynat er | aI on the
first interlayer insulating film Thereafter, contact hol es are formed

t hr ough the firsturtherep|lapinate flgupha ithrge-&yef straat@S5s peitenebmon desintishhpey er
I nsul at igng aﬁﬂ'x%s%@@s%@ﬂlekﬁﬁg%ﬁ 'ﬁ?Lt%QBQngh”h srtht?egﬁa éil@g? nQ%hhﬂgv%}

Wi ri ngs 357 to 362 are patter or med erence numer
]

362 is a pAviBIckesss ot Okiop. 48 nP@f@Fb?%alﬁ’@&@é’t’lﬂB%@W@eﬁ a&f 30mdndiang.
A film hav rﬂmlmmﬂf g&ﬁd:lﬁzeﬁsatsﬂ I50asn erermheﬁmcaisly foﬁnélﬁ%dth%% phtRRin3eBARSH. Of

i nterl ayer | 1 lm 3 pol yam acrylic, BCB
(benzocycl oggltgg’%gﬁ nduct1 ¥ glmayg ]}é?lg‘ﬁ 2006 used as this organic

resin. In parti cfﬂharpIXfé |elﬁc§0d¢1é6$emmedtedrtoethd: ayereciins wiridg (gnfidédting Gfng)s

provi degs ”%'6@'1%0?1%(19*2%&116 tion, acrylic excellent in leveling the film
is preferable exarr% an acrylic filmhaving a thickness that

can sufficientlym %%?Xa&lﬂl"e\?él”@l filpepleHdam imthidkaessyis formed ay aipixd glegwade The
filmthicknessaddiepa@iméd MTRERE ﬁﬁhh’deslﬂt arkdhgid O bl)gepelécﬁolile%@s(lbﬁthatjfhﬁéqer

f bl f t t
Pont act o PR et Sedrsan ikt Wil Gegmira i Scmde 368 any otyiapcd
i npurity regitofss 34anatidy %&ngeﬁﬁaonﬁ'«‘aﬁthe?al Ealgﬂp%ni cbntictiod €idth proeRielli kg
aci thye b t re.forned respecti
o nat &) 1 ofitsrf1d A bt S RIRhoR i PO L BBREE 1T Y e i
10 and is @h@ém@%%ﬁobmemﬁ mgalwdmonﬁ@se @BEDtaielﬂ@ﬂ(Flgnlm s three-1|ayer
structure, a Ti sl dMoWntiA Fa 178 %nﬁ%ﬁ%{r?nﬁ ég‘%ﬂlc?ﬂ 34&%&1&1@]{1{& @%amcq(lﬁ)ess

containing Ti_ wth thlckn Ss Of

of 150 nmu APHAERE FiHEYLand h ?%P&édhﬁiin%sa@fs%@t%ﬂs Aextrfemhest. Aothirdcintgripyer
anot her comhutaltmgeﬁlﬁi b66 fomctiedisg aba vaskds fa_ﬂ&%dpihxﬁllucﬂaﬁQ#pEﬁﬁg i$ €anfeannect ed

bat t or nfng PO HOF Rotbinelifiok 48 U SicelFeProEs, 1 0V i i Biedamied. poidhea
as a pixel “@ﬂletlfttlnmotmnu@ﬁn casity hestapaed by nsidg tHeomét@echiriganathdd bWhan tengdang
the pixel &l fCsf @dQpafing S¢'Ab sAak ehgl!@], deterioration of an organic light emitting layer
caused by a level difference becomes a notable problem.
Next, an organic light emitting layer 367 and a cathode (MgAg electrode) 368 are
30 continuously formed by using the vacuum evaporation method without exposing to the
_ atmosphere ‘The organic hght emitting layer 367 has a thickness of from. 80 to 200 nm
,(typlcally from 100 to 120 nm), and the cathode 368 has a thickness of from 180 to-300 nm
_(typlcally from 200 to 250 nm) _ ‘
In this process, the organic light emitting layer is sequentially formed with respect
35 to apixel correspondmg to red a pixel corresponding to green and a pixel corresponding to

blue. In this case, since the organic light emitting layer has an insufficient resistance .-

_‘ agamst a solution, the organic light emitting layer must be formed separately for each color__- RO

mstead of using a photolithography technique. Therefore it is preferable to cover a
: portlon except for des1red plxels usmg a metal mask 0. that the orgamc hght emlttmg layer :
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pi xel el ectrode 365 cones in contact with the connecting el ectrode 362 and
is overlapped wth this connecting wiring 362. Further, a transparenrt/N 200§
conductive filmprovided by 20 m xing 2 to 20 % of zinc oxide (ZnO with

- i ndi um oxi %gféﬁyng%%ﬁ?tﬁp& H@%ﬂ? aI%mreﬁ el ectrode 365 becones an anode

of the OLE hFlg 12B, ‘an insulating film(a

- silicon oxide filNamély!dinssieRaeBleing a@lq;&ﬁéﬂ&leﬁgep‘i'féﬂtﬁeﬁlx%ﬂ& drld%heBo red
t hi ckness of 500 nmis next fornmed. Athlrdlnter ayer insulatin Ilm3

functi oni ng® §%Stéetbé¥ﬂ<ﬂ1€sorg%§¥%ahtlqmlmgdhwaowf@mnﬁﬁdélghb&rﬁ@deﬁwe fopmed
position cogy %§ﬂﬂ§nﬁfl§‘9n§sﬁ tRGxP! X6had §GL G rQ\gEFI %651 p\ébt‘:r‘ ceﬁtp%y e | %Xel
formed, a side of the opéning can eas tAper &d y*using t wet
et chi ng ﬁet%ﬁ@spwﬁm t@kﬁem ﬂ@et \ﬂ.atﬂ theofrganie lxg‘peﬂnmgng kayetofor gmminhg geamu@ht

det t
i {fer ence LosareilaPEIReL By oA Rodshg i fter et B S rigd aff anitions fsesptyer
367 and a dat ﬂ@q:axmdgﬂgsmmémxgrm@a)e i36Bnitirky seﬁQnﬁ@lliH brRbe St éxﬁmﬁgila o fasi g

t he vacuum evapor ut posing.to the _atnosphere.

organic |i gt %E"rﬁ@ ﬁ‘éhtl %Wé?l%%"?&%g%rm gﬁ’( Hiséenbassmask. 1 e, gy Ff?fﬁn?@@sksmﬁe
(Lyprcal |y searmut o (2 dngl ot Ay saLbepaRfgfias a hi ckness of from
180 to 300 nm (typically from 200 to 2¥> ?n this process, the organic
light emtting | ayee, d seafeeRirhahd ﬂlréélflﬂa’sdof"@ﬁlfb refe%%?&oneggoﬁd??@toméﬁlls
corresponding to red, a pixel _corresponding to green and

cor r espondi¥$§d:t oHOWEYRE, 2 Systanhinswhighan QLER elenteot fﬂfg:anttmglwfgmh@hﬁmd & nojor

| ayer has nlc Ilght
e ting | oy Rsrhpath s HEShERANEEN (RIBLI BB i} sifing BN figwn D
a photolit Ht@t &phymbiaecd mrldue ﬂubmlceﬁcnubstamde (asﬂmes‘cemtadﬂlﬁ ct(mvemmgrmedmm

portion ex f i ed xel s .us that th

light eni t'f(?(%d & s?é%ig OLOVFIRPEIRB &S ngaﬁﬁﬁeﬁtélr Veefbi/CQfFﬂSQm? %Or q rred
portionis NadeB/wlth theedthddes (giposité elgcteddes)ISy btil s @&ﬁ@@arehoéleéthﬂepét& Shay
correspondi qusgg red is first set, and the organic light emtting Iayer
for emtt| | ight are sel ectlvely formed by using this mask. Next, a
mask for coverin S e I r.respandi to

green is set, an ?{hgwg?%%ﬂﬁlﬂgl |gh8|q}seaodtr d rgéﬁi@ I‘,ggxt %gmtlpgplgl gg@én ‘tht
are sel ect iOFEANC MseHRY lfbyrq;f@’ﬁwg ysaed s the knomxnatelaalrtas:wnﬁdtrabmvef iandyivihg

portions e%ﬁ@ﬁe frn dkh@pRi é%mcl% ECHARARE RendiQin! 416 héleﬁhﬂbtll(ﬁf e Glho1@nd
the org emtting blrue, | are seleétively

i ttin
f or med %ﬁ) ff%ai“ﬁlgj aﬂf’g]'fw&% ﬁqlahé P’éﬂ“l% iarYé?@%ﬁtth%lg%gondméct%léaer ip greferablyawed t he
sanme si ngl donthslorganic light esiting &yeat edl y. 10 Here, a system for fornming
three kinds of OLED el ement corres ond| ng to R@B is used. However, a

system i n whi ch A¥fXbitpcathedreis sdp t thhigexample usdsdigAger the cathode 368
filter are puphi ﬁ@qnm?edst}iéﬁeng)mne Wb«ntn?zﬁelgigplaglbgqg foE file c%[ﬂ(ohy?)gg bl ue

or blue green light 1s co uoresc ance
fl uorescent col oAltooglendi spgciakgillimtrate@bde, itds sy bewitioto QKebhtaARM B flohe

OLED el W%é@fgﬁg%{g\@hyﬁ :%1{1%5 %dltﬂggto R G 15 and B with the
opposI y

cat hodes ( e el fhg a transparent el ectrode, etc.
may be used. The overlapping portion, which is comprised of the pixel electrode 365, the

rorganic light emitting layer 367 and the cathode 368, corresponds to OLED 375.

S N.e_:_xl,t-,‘ the-protective electrode 369 is formed by an evaporation method. = The
© protective electrode 369 may be formed in, succéssioﬁ forming the cathode 368 without
30 exposing the device to the atmosphere. The protective electrode 369 has an- effect in
order to protect the organic light emitting layer 367 from moisture and oxygen.
The protective electrode 369 also prevents degradation of the cathode 368. A
typical material of the protectlve electrode is a metal ﬁlm mainly contammg aluminum. -
Other material may of course be used.  Since the organic hght emlttmg Iayer 367 and the
.35' cathode 368 are extremely weak against moisture, the organic light emlttmg layer 367, the .

""" cathode 368, -and the protective electrode 369 are ‘desirably formed in succession without
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A known material can be used as the organic light emtting |ayer 367. An
organic material is preferably used as the known nmaterial in consi d2 JHN 7R
of a driving voltage. For exanple, a four-layer structure consisting of a

hol e i nj ectd, QR ' | _ | i ght ittt
oL e 101 ScBheNeln, kG2 PRPRIALAAN Sl Bl PR il
|i ght eni t tysg fogyiee ou atmpsphersat hode 368 is formed. This exanpl e uses

MyAg for the cathode 368 but.it.jis t.limted.thereto. Ohe own,

mat erial s maybe Eé%ﬁ"’f%rpaf%‘éatt@& ﬁ%%G?. %OHRF HEgh? ﬁH’cCOE‘p‘é‘ET‘%I EB'“ with a

i |l ustrat edhibkiiess of 800 mal The PaSHIA0R A 3AKRoRE thé SiphnidRofpeiERytiss7
upper si deé%}/nbt hin-film zing of the cathode. The overlapping portion, which

is conpris fmeigture;japd | the ks, rthersbn dyrthernenhapeigarthe telighilityenf tthe (QLERYy er
367 and t hesadven i RRSvatis RS PRIES h&&é@@%%gfbﬁq%gy the protective
od.: The

el ectrode 369, is forned by an evaporation ne protective
el ectrode 369 may bightt emittidg i deviecstagsired af ashowngint B, CEE o éni36Somplefaaut

30 i i T, .ot ect | t,r od

an of Fect | ReEEGRVAS) 1) A LIRARRITT il BRIREFIE sFAyEriaad TS

noi st ure af@ivigciisHit, 373 thertransistor Ted, ehd 374, diztr86Btal B2 prevent s degradati on
f th t hode 3 t M e - tJ q i

0 e gpt hode 3G8e lﬁ%hé iéﬁ?i'ttﬁ@ dBREE I %1321{:)%::&5% Rarxﬂfb?tgl &exgykﬁ%l‘f‘}%ﬁe{%ﬂﬁg' %1eda

metal fil m.nainl %Pcon al um num mat erij a ours

ng [ . L !
used. Si ncéMPIPYeR PHHANRN &i“"@i‘ﬁtm@ﬁ*i:% P todasingeptimally tetureh Rbvia mbenky e
ex: L e(rjrel §GMﬁxdgmmsﬂ bm?ﬂﬁ% i the dlirihﬁltgmi@aﬂé.g gmitmél& :lizh!g?}gstleﬁycﬁé (fjiﬁﬁ fayt he
cat hode ; he protective elec e are desirably.for in
successi on%\?\j ﬁ%duwﬁféfn ﬁtagfwlﬁgﬁgdéﬁ%g?%@alaﬁﬁﬁfh?ﬂ%ﬂ%#%‘3&'59‘“?5 theg
pr ef er abl e crystabligtyethe drive forggamiycof the kignalniirtet driving tiegudtr cafirberset toel MBI ke

atrmsphpje.hié}ﬁgly, a passivation film370 is formed froma silicon nitride
filmwith a thickness of 300 nm The passivation film 370 protects the

or gani ¢ conpoundId piyeticc3 @ik deviderroqohiny the wate EFg! 198 1sipgsekagel @ér@hiéed)u.fsiﬂ%;r
enhancing the reliahi I{ti/). f. the, OEEtD. élIll;{gwev_er, t he passjvation film 370
may not neld¥¥ErielipLthn isrhighty airfigarand afippe ilifle grs\ip dangmit (Rich g @ lagingteown
in Fig. 12BlinSalddSUVQMRIHeS ekin #R8H QweNG &Mégiaﬂﬂéssﬁ%iséﬁ%té‘ssmoﬁ&%%%wlﬁ

of the driving circuit, 372, n-channel TFT of driving circuit, 373,
transi st or fPoure iy thezquisidg catmpsphsrest ok space. insigleThe sealginiay dei seti tngardénerric e

of thisyexamplenesiatpi ' F[PI | % ' ved operation
characteristi cs? %%hg_hﬁ'%“’\é@:{? %ﬁ%ﬂ%f% y dsxﬁar/eﬂgﬁ%ﬁ%%%?—' éfly?)ﬁ %:F(?gﬁlr © t he
pi xel port iwproye theaeBability dfflee @EEWL. ng circuits. In the crystallization
step, the film be doped with a netal catal yst such as Ni. to enhance
the crystallini {T?ﬁewe%ﬁﬂgﬁﬁ %‘gBH@SSN%F%PﬂaPK%ﬂ%@f qth@ raeGeyHng, BcuBeRigr of
the signal id httehe ifur crgmeir:]t_irfgubﬁ eﬁ&fhab@i@@% teilgﬁinhﬂluMﬁZZ'B gQénniﬁaE 16d g;'il?ﬁi'{mil the )
practi ce, - dev . ing the state of Fig. i s packaged (encl ose
using a ptrB% eecféid\ggﬁf'?fs?nt%flﬁ%(?o?s "R a;t:;e airtight and allows fittle gas to
transniis (such apyafpliawimate perés@sﬁBﬂ'nEEnLﬁﬁsCé%aﬁiﬂlé the Siubhtet loPphBto fhasks

l'ight-transm ssive seal, so as to further avoi
needed in manufacturing a light emitting device can be reduced. As a result, the process

is cut short to reduce the manufacture cost and improve the yield.

_ This example can be performed by being freely combined with Example 1 through
. Exaniple 7

o In this example, an external light emitting quantum efficiency can be remarkably
improved by using an organic light emitting material by which phosphorescence from a

triplet excitation can be employed for emitting a light. = As a result, the power
35  consumption of tht,erh.itting element can be reduced, the lifetime of light emitting
element can be élo'nga‘teﬁd" and the weight of light emitting element can be lightened. -

o The followirig 1§ a report where :t.hé-e'xtemal‘ light em1tt1ngquantum efficiency is
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exposure to the outside atnosphere. A space inside the seal may be fejb tl[ﬁlﬁ
an inert 20 atnosphere or a hygroscopi c substance (barium oxide, fo N
exanple) may be placed there to inprove the reliability of the OLED. After

securing t i I L 1ess. thr h .packagi pg .or. ot her .prQcessing, ., a -
connect of qll%g?da‘t{e{]a hed & g}e t@B%ﬁ%é?ﬁp HZ@ E%’P%‘Phgr Q@Pﬂﬁag‘ g@f%%ﬁf“@f‘?‘ﬁa]a

t er mi nal | @doessses findigahiged delnears Syateros,r alliK . sHbndaygBlseviet Bei. JubstTaktye, 25
By fol | owi ngoihe sg7pcess shown in this exanple, the number of photo masks
needed in manufacturing a |ight emtting device can be reduced. As a
result, the procdds melgcular fospylatofiag qraehie dighthemiting materiak eovmsrin pigment)

i nprove & heeprRlby tHdhtovexank B rendsdfdiRbswed by being freely combined
with Exanplg 1 thg&gsh%éa Exanple 7 In this exanple, an external |ight
emitting qusAFHIEE Biehcy can be remarkably inproved by using an organic
light emtting material by which phosphorescence froma triplet excitation
can be enployed for emtting a light. As a result, the power 35 consunption
of light emtting elenent can be reduced, the lifetime of light emtting

el ement can be el ongated and the weight of light emtting el ement can be

i ghtengg. The followng is a report where the external |light emtting
quantumefficiency is 25 2 JUN 2006 i nproved by using the triplet
excitation (T. Tsutsui, C. Adachi, S. Saito, Photochem cal processes in
Organi zed Mol ecul ar Systens, ed. K. Honda, (Elsevier Sci. Pub., Tokyo,

1991) p. 4 : ubar f I f ap orgapic light emtti terja
(counarin g%r%:ﬁ]afdo?gfépép{e%f Wt‘ﬁe&%ﬁ@é‘“’a tglltbfeé’ @'rja‘ﬁm%t - Gpgrest,
foll ows. (Chdwiedab (1W98pllald) 10 (M A Baldo, D.F.O Brien, Y. You, A
Shousti kopv, S. Si i R

p. 151) % The mF@%u Ué?%%rﬁr)rﬁ'gygfag%rgor gBélr%F g&ﬁ%%l&ﬁ mgﬂ%ﬁ%@ﬁaéﬁ;ﬁlf g<§)r11|%§$')t
conpl ex) r &ydhe ghpveyiticlais repyeseatedasifellaws. s represented as fol | ows.

(Cheni cal fiohémical fimd@ 235 (M A. Baldo, S. Lamansky, P.E. Burrows, ME.
Thompson, S.R Forrest, Appl. Phys. Lett., 75 (1999) p.4.) (T.Tsutsui,
M-J.Yang, M Yahiro, K Nakamura, T.Watanabe, T. Tsuji, Y. Fukuda, T. 30
Waki noto, S. Mayaguchi, Jpn. Appl. Phys., 38 (12B) (1999) L1502) The

m)leculgd formula of an organic light emtting material (Ir conplex)
reporte by the above article is represented as foll ows:

25

(M.A. Baldo, S. Lamansky, P.E. Burrows, M.E. Thompson, S.R. Forrest, Appl. Phys. Lett.,
75 (1999) p.4)

(T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe, T. Tsuji, Y. Fukuda, T.
30 ngimoto, S. Mayaguchi, Jpn. Appl. Phys., 38 (12B) (1999) L1502)
The molecular formula of an organic ﬁght emitting material (Ir complex) reported‘ .
by the above article is represented as follows: o '
(Chemical formula 3) '

35
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(Chemcal formula 3) 35 26 2 JUN 2006 As descri bed above, if _
phosphorescence froma triplet excitation can be put to practical UdéN 2008
can realize the external light emtting quantum efficiency three to four

~tinmes as high as jg as orescen efroma3| Iet

exc tati on in prfiorgre oo &R it 4 bR LG Bt
freely i nplrsiiigeleepe; ﬁ- eonsakie therext@ngf llg‘ﬁyenﬂttmtgoquanw efficidvey Ehmapd dourl t o
6. Exanpl e t@ndstis hiphSas AP IR cabOsH s ﬂ’&dr@:ﬁe%e ﬁbn?h§ﬁgle9rex@t§ 1brﬂmv%rﬁiaﬂlé' ng

device of the pregsent invention Is describ

cross- sect i onal &%@Wt“ré agpordingyip this cxample cambg fregly nenlaem@mq@ ijembigation
accordi my tod ahhitsuctacaspf the Ekaaplk b 6f ying the related illustration, only
n-channel type TFTs in pixels and p-channel type TFTs controlling current
fed to pixel electrodes are illustrated, other TFTs can be manufactured by
referring tBxamipe 8 confi gurations shown in Fig. 13. Referring to Fig. 13,

f |
nurer ol 752 denotsoracnmie AnfigydfloR LR HRAF.r RS Shking JRiU0M Rl EREN e
conpri ses AMEBHPR %@%@ﬂb@d below 753 13 shpws qrmtﬁlegtmnﬁbwfem (Dﬁ Fpixel buifianra of
first el@ctightesittid, ﬂe\ﬂwa(?c'éﬁimgl t@ 86O BEhrhfle Ul Bl 4 me1Mﬂ%%z ]rela%g‘zhlﬁstﬁ@ibﬁ of

second el ect ode g andT}FZf f sem conductor rises

one- conduc ¥ ’111};‘5 t 1 ip Pigglsandzsghang), fng W i gafrolling furiept fed to
concentr at |pmel aecmmdes:amuhiswﬂetlyoﬂgepémmwﬂ by hediffiuréd Sy atefthgatol the
second i ”p%{lﬁé‘“gt%g%ﬂ%‘*f%{ﬁ@ fmd a pair of channel-formation regions 760

and 761. |rst insulating film 770 consists of a pair
of lamnated i nB@f@ﬂlilgl@O Fig. 8, 7¢tomnes dumeznb 75 Ndesigmates mehthanﬂehtypeaﬂ“ﬁﬁ

practi cepl iR I{Hf&léﬁ&%uh{k?alf75@$1%notb§‘§g cﬁat 9 ajp% h*if‘r”@fh% ArEReSEd t;ﬁ:h e T T 751

single-layer insulatin maor an in npri si

nore | am n&?’é’anﬁeé‘yaeﬁ‘eémg‘%i“ﬂ% fma e p-firsh wielaigne flh@ |76'ﬂasa P8O Oﬁ%@tmﬁﬁéﬁﬁose

a pair of tme ahdl 1755, £b&ohd etRsating AT, 488 ﬁaasmem@bmetr&dag 798hnd 7187,
first insulati n f| 1m 770 ar(rgggged t her ebet ween

t he
channel - f orfigt TEHCISYFISR Silifl 0 NP IR 1565 e OB~ E%“%B‘él%g?édmﬂﬂméy gEFPR of5& he
second el edtviog eéirﬂﬁﬁlpanty concertimativayn @fe-condastivityitpge ineriseagivh 739s1ahaliang

fsie'mmczz ucit i gﬁﬁﬁﬁ}&%ocﬁﬂcem%u@% %ﬂé‘ﬂé&%‘{r o?)éf?ﬁmlf Mgé%%% | 7685076, ¢ ode

782, a second. i Hsthiatxagpls (the firstiinseladng ﬁé;tacb’ﬁu conslisse of ad pai? 8. laififreated
seni conductiﬂ,ltuafuhgrﬂlﬁﬁWmQraﬁﬂlmﬁ aAﬁ@I%aﬁ%iQLiP dé Msd ?@ t4HE 1&; P Y. dv’id’e th%qﬁjspn

783 having.a F?é‘l rd%lpg&l,}rl ty con{g r%t ration anne tionre
784. The cHLHEPSs P opPiRRased 0t 78 &l%ﬂf‘dfawrelrwlra@flg dilac oF d’@emﬁBlEU@@ @e
each ot her coﬁ@nslhgdugéwmtlhereﬂam&iatedrlsydr@tl ng film770. Further, the
channel ;£ ormati o nd the CO | ectrode 78 | s0 .0 se each
other thr ough t nak SRR-faleaRls riels TR RATCT.SRorg et B ERwliodes
754 and 755, respectively, through the first insulating film 770 arranged therebetween.
The other channel-formation regions 760 and 761 are also superposed on a pair of the
second electrodes 756 and 757 by way of sandwiching the second insulating film 771
in-between.

30 The p-channel type TFT 752 comprises a semiconductor film 780, a first

insulating: film 770, a first electrode 782, a secondinsulating film 771, and.a second

“electrode 781. The semiconductor film 780 comprises a one-conductivity-type. impurity

* region 783 having a third impurity concentration, and a channel-formation region 784

The channel-formation region 784 and the first electrode 782 oppose each other

35 through the first insulating film 770. Further, the channel-formation region 784 and the

second electrode 781 also oppose each other through the second insulating film 771

arranged therebetween. '

In this example, although not shown in Fig: 13, the first electrodes 754. and 755

e are electrically connected to the second electrodes 756 and 757, respectively, each other. :
.40 It should be noted that the scope of the present invention is.not solely limited to-the.above - - .
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In this exanple, although not shown in Fig. 13, the first 6|ECtrOd62~m@§mﬁ
and 755 are electrically connected to the second el ectrodes 756 an
respectively, each other. 40 It should be noted that the scope of t he

present i nvgptdAan rélﬁtl&ﬁhgy %9 ﬁllél afsb rﬂr&cﬁgaglg 1d peeclegg%cﬁ 21 %271g§1ra ion é]i;] Wg'uch :
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predetermnefﬂ volta er, it 0 possible to realze

confi gur at i*6H"™ ﬁ‘é@lf”f‘ d “énlﬁt{heo’%é t slgotrede T2aist glecmsally ‘Hi;“é’é@?ﬁ‘i@:t ed
5 }‘rom the fs:mdreckeedlﬂoaiemfdde 781L?miu§ alpphétpspitlh Q?ré&efeﬂnﬁlleﬂﬁla e Hgdeer m ned

vol tage. Conpare se of .u | Zi ect.rode,

a predet er ni ned % hﬁ’tag%?oﬁ % s of {dé%m%f’@gtor‘%&gecgﬁ%r z’ﬁtapﬁlﬁll\ga?rl?rﬁ‘{{‘?t?fﬁﬁﬂ%ﬁ t he
threshol d waltage wathetfastpelestandee potefitiad rmadeter of fhg, theashblyd etajueQaB-teupreedited an

be suppressgfa OEwIﬁﬂg randg)ég AHPE-Xh Rt LR 1R reys%ht E?rﬂ*egsbﬁspﬁ{ﬂligfl? el%g“

second el ect LtOdeS ame way as In th case o
reduci ng t AP R%Fe@sthsfﬁf%tr?@ds%?ﬁl@oﬂ@m@ﬂeﬁh in ithergampepre es ththeapss oﬁwb@wnyally

spreads o t educifdthitiness bf BRS MRS 0} SURIdepltloh Mg@ﬁ&lﬁbﬂ y&pRhdd Hiu‘é‘ 'i‘&al(f?ﬁ?I

further |rrp ove.the field-e t. ,mobj lt Ac are

case of uti ?‘?F‘RE’ HavEl %"é’t’tﬁ“’b‘ﬁg oldjcpe g@%‘} Bﬁr@e’f E“l?rﬂ‘&? g’&s@@ﬁﬁ% mQ?thé[’n ON
c gr r en;[j Fuﬁql;:hﬂlnnglja)comppiedyo tige daheoﬁhQMgtﬁfeeﬂldc&ddél' fitlis pb@s‘i‘tﬂd tOmcicas \lralue
above- descr, n at [ rive. vo e.
Further, si Ecgpl‘:?@l@r%gﬁ poggﬂﬁﬁr b#’ eﬁlﬁ gh‘:t ﬁéo‘{/eafe eéTe(Slf t@ﬁddﬁ %%r%h‘feg It
i s possi bl @bpve-desatibedceeonfignrations at 1s$ppwle t¢ foweatthd duneavoltaghie Fhtheneincaiidt h,
of the T§Tss pdIWIEiothereade the %alﬁl@%? 'af?lﬁN Eﬁ’rrélﬂcl %Z]?t{%sﬁaﬂeeto c'oﬂfr%g é}c?tﬂﬂ size,

density. | e med ern conbi ne anyone of
Exanpl es 13%?“%?%%$@“&’ i &f g‘faiﬁ%rfsegn@@rf@rlegﬂrlétmﬁﬁbbf toginereass thf a
l'i ght enit tntagratievdasithei ng one of the sem conductor devices of the
present inventio cribed bel o 4 ho 0SS-Ssec onal Vi ew
D 2 bl xelbui | ¢ AR SR SRR P e e SREAG: HalRy e S e s
For sinpliflypdg the related illustration, while only n-channel type TFTs
having g xel s and p-channel type TFTs control i ng current fed to pixel

el ectrodes are jllustrated, other TFTs also can be manufactured by
referring tEéamﬁ@%onflguratlons shown in Fig. 14. Reference nuneral 911

denotes a substr af gid ékaﬁip% c&ﬁﬁgmﬁﬁlﬂ)r{ &faeﬂlﬁél%?anfgﬂ?éﬂttn?gléw&%ﬁﬁe% the

|nsulat|ngf|lm(¥]\h|ch a base (hereafter referred to as ase
film. A TP ‘é‘?‘lvé‘?ﬁst? thy RGHYt Anycation yisdesgribgd belpvas Figubd shaws 2 a
quart z substasasectional el cEfspizelr laﬁlt(in aubst Iéﬂl‘litﬁng deviee ab&edingdgo tHiS cRMBglEr at e

911. HO t he. hi t
process t \ele%r 2 h{b @Hg T ﬁﬁ#ﬂ@g‘[ﬁ% %ﬁﬁ %%@8@9’8‘5 Ttﬁggﬁj@fl@ﬁ (Péxeerlﬁﬂ'ﬂ]es
" 8201 denot @sChanﬁrll Imﬁa"ﬁﬁﬁ Cqmpélﬂgwnnmhfdddom eb&trodleassara illystratednother THhe

TFT. The n a 35 drain
regi on 9143%E%%g§ée§jagggcéfga%krﬁﬂé;%%§ gﬁﬁqﬁﬁﬁg%%vﬁg@qgg% active

| ayers rence numeral 911 denotes a substrate 1n Fig. 14 and reference numeral 912
denotes an insulating film which becomes a base (hereafter referred to as a base film). A
30 light transmitting substrate, typically a glass substrate, a quartz substrate, or a glass ceramic
' substrate can be used as the substrate 911. However, the substrate used must be one able to _
.- withstand the highest process temperature during the manufacturing processes.
- Reference numeral 8201 denotes an n-channel type TFT, while 8202 denotes a
-p-channel type TFT. - The n-channel type TFT 8201 comprises a source region 913, a
35- drain region 914, LDD regions 915a-915d, a separating region 916 and active layers
having channel formation regions 917a and 917b therein, a gate insulting film 918, gate
electrodes 919a and 919b, a first interlayer insulting film 920 and ‘a signal wiring 921, a
connection Wiring 922. Note that the gate insulating' film 918 or the first interlayer
insulating film 920 -may be common among all TFTs on the substrate, or may differ - -
- -40 .. depending upon the citcuit or the element. | '
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havi ng channel formation regions 917a and 917b therein, a gate insulting
film918, gate electrodes 919a and 919b, a first interlayer insultizngiyfiglgm
920 and a signal wiring 921, a connection wiring 922. Note that the gate
insulating' film918 or the first interlayer insulating film 920 nay be
comon .anong al | Furllel,sth@A-chighes Bt TR 82010dhoWaYn Higf i fis elé&n@ﬁpewea@dwm

th t t el JUN 2006 F h T
8901 shown £ R0 ST By offh, 1'2’8%%193 Bamﬁlg??{%%g{ecgﬂ%%%u” 5 o aF ety Hchebbit
917a and 9%de strbduenbhulglsnamaili gate doudiire (g sinetse nmmmmmganhbﬁvedmethmg tﬂ-mﬂ:l e
gate structige n il fBﬁﬁl‘B gﬁ%ﬂstcbn&ﬁ&ﬁ lﬁts H{cﬁ ab 3 ggﬁ gﬂs gﬁ'@chﬁg%g)'r {?r;] D

active layer having two nor e annel m ng r connecte
series) Ssu@l§o g ugeds r ple gate structure, nay of course 5 also be used. The

mul ti-gate Structrye emilf-patel staiFRIrY 1@%&@%&1‘&%%&&@%%@&@ htﬁe @H{ curkent gcﬁfd
I en overed, a

and provided e ofLf current o
m ni mum ne@é‘é"é‘gﬁyﬁ’%gﬁ { et gf the gf%ﬂsdé‘é&ﬁléﬁgﬁi?‘ﬁ?m of FERITRYN (GCEIA Yy at e
el ectrode ofpdchtende- dﬂ‘eaﬁtﬁﬁigetcyipﬁntoﬂ'Ea'nr&ZQa toahe lpeter stebiodel ofl’sledrplchamteheyp

surface ar to r ¢ and.t herefore
ol o tha! ETh2R Gy Hedb A TRRAGY, e SRBRc Gl B et i rRRpr Rl v TEARE
ef fectille Isingher, emltthfvre@r@ usihgdhe amda-gate stheetwe gandso ¢ffgghive emiexpaming the

el ement s Il s d: d so as not to
overl ap thlgﬁgtgtgg lfgh‘f)ge}gltt{rlﬁ% d:ngl Q%QC%%EC &&g%ﬁﬁnﬁ ef\eng‘{ﬁeg?nsul ating film
918 in the n-chaHheddigpd erbiﬁfemons 9thn so Plisbarsf oemdmwr@t te opgalapcthe |gpte
effective le&cﬁ@&hgcgmﬂ aﬁch@l %fth@ghr@;%ate dtilhes ﬂ'ﬁﬁ 918 i@ ﬁﬂ:hhﬁimﬁe(wmm

of the LDD @gns 9 gqygfeh@f tg é’gft‘é“r%el‘?uﬁﬁhé callﬂé

bet ween 2. Pme,
two or Ifor éenggn{veidti)edtthoibd) retgitelsSHﬁart@JQllﬁ\@nraggjmt &bt 0.3 to Sy onndt, dypatdllyh

the same | BBk S PLETIRL o AL Flihers BB G0E STRIALRD sk 1Al diRChd Rolche

source regli on or the drai Ive I1nr
of f curr engatezteciedes, ﬂlewepqgat@rmg@n ﬂlﬁﬁer@mmolvﬁncloﬁmamnmpwy@iﬁwﬂat:ta,he

| ayer cont amﬁe RAn@enBAHEE Cas (HB0LANAIRP thel sl RedifiD bprthega?am 3 oﬁ?‘ &haned) is
regi on 929; ffttﬁ'n e gate, i nsu a@tlfgurrgltlmgls a gate electrode t he fII’St
C

i nterlayer %tl}’leé’@F cing)t onnecting wiring 931; and a " connect | ng
\INi ri gg :9’3|2| The Neﬁhallihﬁ 1elchintpb type G208 s g)rgred hﬁﬁlﬁighn-laﬁﬂfvé my@(&ﬁﬁ@iuﬁm% a source
nci dent a e {he gate_.electrode i.S r e, the
gat e ol eot Fosiel O SdsiR 18805 %1 “Fl 4 tiggelaeiy Bt P eiie B i IR sE g
the TFTs f eleowodanioBh, thet fiest pinteslayer msebafihgifiled 93@;oaecon@mth1lgewml‘@r931hamﬂ aa
driver cir r |@|]E 9@@9@ circuit,
whi ch bec%Hrrlleﬁsedaltﬁ%arln-ﬁgg éu% {TE[?[ ? & § Edédﬂee:?h%epgﬁﬂm By own in
Fig. 14. A TFT hinAdegtallyswhile thereate ﬂeqmder%ﬂ@iaeaglmg@te suchemltbmgatg clegtierteed

Wi t hout2san 9386h ){ﬁ@ﬁﬁh}‘ﬁ afl @Richipe .t he operatl ng speed is used as an
that the term

n- channel TFT 8 4 of the ui t

driver circuit ﬂh? é%&‘%%reﬁcﬁﬁr@éf gf?m wit 1H ‘bll?lF‘ °E’FI§€1E}F abgyg- Qn the ofhiers
signal |i néant, wdzmvexicmwrths hleo dormdd situbthiseoufloss ithik @otm. f ArGMaisheirci) gihich
circuit (Slﬁg&rl?ess aabasice&fﬁlfofs%ynfrﬁnegrthe ﬁﬂvélc%‘cﬁﬁr}ggﬁ(g\gﬂinﬁgdlf signal division

circuit).
A TFT having a structure in which hot carrier injection is reduced without an

30 excessive drop in the operating speed is used as an n-channel TFT 8204 of the CMOS circuit

in Fig. 14. . Note that the term driver circuit indicates a source signal line driver circuit anda .- .

~-gate signal line driver circuit here. "It is also possiblé to form other logic circuit (such as.a’ - ..

- level shifter, an A/D converter, and a signal division circuit). - .
An active layer of the n-channel TFT 8204 of the CMOS circuit contains a source
35 region 935, a drain region 936, an LDD region 937, and a channel region 938. The LDD
' region 937 overlaps with a gate electrode 939 through the gate insulating film 918.
Formation of the LDD region 937 on only the drain region 936 side is so as not to
. lower the operating speed. Further, it is.not necessary to be so concerned about the off -

- .current-with the n-channel TFT 8204, and it is. prefereble to place more importance on the: .+ .

40 operating speed. Thus, it is desirable that the LDD.region 937 is made to completely overlap ... -
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An. active layer of the n-channel TFT 8204 of the CMOS circuit contains a
source 35 region 935, a drain region 936, an LDD region 937, and a Zhhieg
region 938. The LDD region 937 overlaps with a gate el ectrode 939 through
the gate insulating film918. Formation of the LDD region 937 on only the
dr ai n regi ol 3@ siedodes t¢ AeaBasioh ﬁe@lgtanté)\&ﬁﬂlpﬁﬁ&t ?;fbezli aﬁinﬂgulﬁpeﬂf@-ishlﬁwﬁéfbﬁ,
is,not n ed about the off - current.with the
n channel 'Pﬁ%e@%%ix Qﬂlénﬁ%?sq %ﬁf%grogt%%‘rebl e to place nore inportance on the
40 operating. sp&odherfins, thére i5 Admdetsiorredet ¢o bhainceimed ibrdegradati@Baf 4 15-cinvadel
to Corrpl et eIleT %rdf"ﬁ?e Cg&)gc&m 399& ﬁ(ﬂ%alq'%} ﬁlé tf%ﬁta{nﬂqﬁ rER)r%F‘ﬂ)?gﬁg?(ﬁl is not

resi st ance corrponent to a mnilnu ore era I mnat e
so-cal | et &esessarily Ffemtl%ﬂhﬁ@@culﬂhéFSeaqtgfedamstherﬁfprﬁée@taxné dHEOUEh e i a h

degr adat i oRirfth répién OMRAAGla chifnbl &38Hn feg‘id}@m £lhte %s&JIau@lg@ﬂﬁn@ﬂa%d a gate

carrier inj i herefore a L S not ecessar| or me
in particul® ger&r 8‘?2 g tl9 %Fhetzﬁg?"é aé’% ébﬁtaéﬁori%os%ib]seoﬂgﬁ(@“?ee @kg%surgp
drai n regi agaifdihot andiea nghaimeﬁy foamggn LY oegiddsdmilantd thaged the |nnﬁiahmlrﬂ’}'q
film9l8 a gate electrode 943 are fornmed on the active layer. It is

al so possi bl'e,” of course, to take neasures against hot carrier injection
by fornithg an LD@Tmegf’ﬁmcgnmmara}s 964 to RS axsfmaske tonfochdbmelianigi TegigR 042, 988, The
reference nynerake fHkobo 965 are masks to formthe channel region 942,

938, 917a, 9I7b, and 929. Further, the n-channel TFT 8204 and the
p-channel TFT 826%5rtha iccashutel A§T §404; sngsthomchanpelgBEL 8263 have F%xeytmgan

t heir SOUFG}ﬁnthQ@mfandtgﬂfSOlﬂ@ibe&thfél}f ignStheirndoRfdeantBlons,! hsall tthegﬁrfst {rerS3er

S0 L0 e ] L i BT B PO €3€e“e'

Not e t hai tﬂadlasne:itT(ftTLﬁﬁ)Scaﬁ'e niunmllgxam;ﬂc&admtﬂn@llpéyfamonmﬁbtmg wWiriegD46.

conbining with @%ﬁ?ﬁl dsssi
thls exanpl e refers @h %H'Zl guratllgﬁp%%aég%} ut| éﬁw%lg a %!51 ho e a

a pi xel el dreppds.l 7%y, 15 exenplifies a cross- sectlonal vi ew of a pixel
according to this exanple. 1In Fig. 15 an n-channel type TFT 3502
nanufacturgf on agﬁubstrate 3501 is manufactured by applying a
conventi on . In this exanple, an n-channel type TFT 3502 based 25
on the ntoubl e- gaﬂelecfon&brnlgcdds@iptio@ ot tis exdpnply efersith ths canfigurgtioacdfl £ phdet to

enploy a constru tigon..or a triple-gate construction, or a
errF“ %I e- ga lgglélgﬁq‘i ﬂl?g?la%?lplxie 8181&5%‘1ﬁati ng m)lroe tgan three of gate

el ectrodes. To sifagl§5 gxentpdifics augossecitiomal oy of apdidnpeirdingge tHiF Exanale ng
pi xel's and 1R, GI'E“EL tcmﬁaeTE%}% 15950 h il SRt dbdrdtO3 leglman%k’a%ﬁﬁﬁcpdes

are illustrate er TFTs can al so be. manufacture y reterrin
30 structu sapghmapﬁnmgon snethody- dndhin ramplseaprhaBeb tpa Hife3502 based

manuf achsir @@ iy mldgeng cOndtARYIBn TBtREH . HdwcE,i ids ARSI H&@@t‘i@@lebbb eRpRyence

nuneral 38 gonresp onds a scanni. line for electric
g'ie—gat construc%on or a trxprig -gate consfruction, or a multl le-gate construction

incorporating more than three of gate electrodes. To simplify the illustration, only
n-channel type TFTs having pixels and p-channel type TFTs controlling current fed to pixel
electrodes are illustrated, other TFTs can also be manufactured by referring to the

30 . structures shown in Fig. 15.
A p-channel type TFT 3503 can be manufactured by applying a known method.

- A wiring designated by reference numeral 38 corresponds to a scanning line for electrically . .~

linking a gate electrode 39a of the above n-channel type TFT 3502 with the other gate
clectrode 39b thereof. _

35 . In this example shown in Fig. 15, the above p-channel type TFT 3503 is illustrated . .
as having a single-gate construction. - However, the p-channel type TFT 3503 may have a
multiple-gate construction in which a plurality of TFTs are connected in series with each
other. - Further, such a construction- may also be introduced, which substantially splits a

vy . channel-formation region into plural parts connecting a plurality of TFTs in parallel with .- - -~

{40 each. otheér, thereby. enabling them. to radiate ‘heat with. higher efficiericy:, This ~« i«
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i nking a gate el ectrode 39a of the above n-channel type TFT 3502 with the
other gate electrode 39b thereof. 35 In this exanple shown in Fig7 J0%2006he
above p-channel type TFT 3503 is illustrated as having a single-gate
construction. However, the p-channel type TFT 3503 nay have a
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film a coppee padiggble it mfilise sechsi corstruglioroihat employsra lamizgie ﬁamén@flgtt

al loy fil rr%bodfetref&réatf all §ORMECcRERRd FAR| Rhdr Aittlsl o rﬁ@taﬁiécﬁlnﬁ BansE relé%ic@ﬂ
t hat enpl Oysp‘ﬁ{fél m nate conprising the above-referred alloy films combined

with other R VBY- metallic filns beari ng electrical conductivity. 20
Fig. 152exenplifirfgs B kxghplifog 4 tighgemitiiftg 1dfer f45r feshed rindide obfa grogwe Giles
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mat eri al lof zedy gr@%cﬁﬂﬂdfﬁ@et Hargenighlishé rmittinggmptagial suc mez:apqryugate
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" There are & %’%w nyﬂ%‘ﬂ&g{hg?ﬁﬁm ghPO]é'aH?’%P]E Ei’i‘ﬁt"é‘i“f (nghppélé"’%ﬂ he

above-r ef ercaghdzBIRYVEKGpandepodyfploeenes fielexampler i al s cited in the foll ow ng

publ ications may 30 be Esﬁﬂl[ Hhrier 9P orghiic BEHK Umitdy FalSBR cfmpllikiPShe W

Spreitzer "Polymer's Tor Pg
above-referred PPV. For example, such materials cited in the following publications may

30 be used: H. Shenk, H. Becker, O. Gelsen, E. Kluge, W. Spreitzer "Polymers for Light
Emitting Diodes", . Euro Display, Proceedmgs 1999, pp..33-37, and such material, set-
- forth in the JP-10-92576 A. : 3 L e
As a specific' example of the above-referred light emitting layers, there may be
-used cyano-polyphenylene-vinylene for composing a layer for emitting red light;
/35 polyphenylene-vinylene for composing a layer for emitting green light; and
polyphnylene-vinylene or polyalkylphenylene for composing a layer for emitting blue light.
- It is suggested that the thickness of an individual light emitting layer shall be defined in a
range of from 30nm to 150nm, preferably in a range of from 40nm to 100nm.

The above-description, however,: has: solely referred-to'a typical example - of . .~ = .

.40 ;- organic light emitting materials available for composing light emitting layers, and thus, - :
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Emtting D odes", Euro Display, Proceedings, 1999, pp.. 33-37,. and such
material, set forth in the JP-10-92576 A. As a specrfrc exanple of tqﬁ
above-referred light emtting |layers, there may be used 2 JUN 1006
cyano- pol yphenyl ene-vi nyl ene for conposing a |ayer for emtting red | i ght;
35dp0| ?ﬁphﬁﬁﬁbmﬁ}%@&ﬂie Might %itﬁﬁ)gil ﬂmﬁl k'r{h@h&elr@y%cd;smlﬁ miiﬁite'tl_rtg tmsee;rhibh g?:t ;
and pol yp vin ne_or phen e for. conpasi er for
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wei ght conpound, for —exanple. To conpose a charge- transfer | ayer and a
char ge- i nj ect i on it 4yigrexample, sorga% llgbng%lrtsne laysrs haying ea %P@tarﬁh&w'm 8§ al s
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fornmed on tthe Waédlqli{@éi@ﬂ ofioma Jlg F[IIB Th@i’fefohfe ﬁlexeno slastrpde F7g muss be

light is gepat gélﬁféafﬂreomfdﬂ%hﬁ obt tr&fiparkhin GlcB¥ENY badhtivel HgnU raw@bﬂlpound
direction fromthe TET. Therefore e anode el ectrode. 47 nus

| i ght - per mE9BPESINg ANGIRTLA etern&ﬁglpthpe € OB SRMPORK qogﬁpeemgde@lrlvem&r d znc
conpoungd  exider may g utllgiedm H)@wéeera@ﬁhcé Ithle (ﬂﬂaﬁsﬁaﬁﬁt Me@q@umﬂ&t@en@ﬁn $¢ ng

i ndi um oxi nc 20 oxi ney b li,zed ve
L anspar entOBPAC P e Fin SR Of 14 e Sy WS B, L 3 pi Apsetion
f or mat i on déyer Hé botlghevimgpadriheat-esiyiing gropentyd it ihdesimdghitrtheanddert? Hedpanedi 6

bot h havi ng;; ReQL gg&a;egsqgw%ggggﬂgoperty, it is desired that the anode 47
be fornmed at aQerrpera ture fow as possi ble. Upon conpl etion of the

formati on of the leademyleion fgdc formatipa of T@manefﬂﬁ tlertrede 45 the tighnembtng | s
conpl et edl. drenént 3505 id b&hﬁlc&ﬂ‘ t HeRtg 18] BER %nl&f}%ﬁelblﬁeﬂr%qg%r&h&é@l WhE the

prel ol eiede Cealeds Sl eonsl e L SR BTt lhe,
pi xel el ect4r60dad4& sndaket eladtircalel 47. (Smmd&cuhelesea/\bf thet pigelt eleettodar48asuifstantially
pixel, the c%iHc.icfeE “HMEL t(Itetﬂna%zl &Re bﬁr%ﬁltltre aﬁirgplgepﬁﬁlcﬁf;ﬂstﬁsieﬂ%s a light emitting
clement. Accordingly, an extremely high light-emitting efficiency is attained in practical
30  use, thereby making it possible to display an image with high luminance.
This example further provides a second passivation film 48 on the anode electrode
= 47, It is desired that silicon nitride or silicon oxynitride be utilized for composing the
.second passivation film 48. The second passivation film 48 shields the light emitting
element 3505 from the external in order to prevent unwanted degradation thereof caused
35 by oxidation of the organic light emitting material and also prevent gas component from -
leaving the organic light emitting material. By virtue of the above arrangement, reliability
of the light emitting device is enhanced furthermore. - -
- - .+ As described above, the light emitting device of the presént invention shown in " -
Fig.-15 includes pixel portions each having the.configuration as exemplified therein. . In .-~ =

40 particnlar, the light emitting ‘device utilizes the TET 3502 with a-sufficiently a low OFF . ::0.0-.0
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el ement. Accordingly, an extrenmely high light-emtting efficiency is
attained in practical 30 use, thereby nmaking it possible to displ ay an 2006
i mage with high lum nance. This exanple further provides a second
passivation film48 on the anode electrode 47. It is desired that silicon
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li ght er t tyithghe sippctiarciof Esamplee ddo furt her nore: As descri bed above, the
light emtting' device of the present invention shown in. Fig: 15 incl udes
pi xel port iEons Faﬁh havi ng the configuration as exenplified therein. In 40
particul ar, 9%'ght enmitting device utilizes the TFT 3502. with a
.sufficiently a | o@rgirkc light éniltidy ReRGals uised i OLEDsearanshighhediided 3mo3ow

capabl e of |t hst I. injectign of heat.ed . carriefs. .. Because of
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structure of Exanples 1 s L1 anic light emtting materials
used in OLEDs are Adagrnglealen weight ereenic Gght emsitingunaierialds mmednte afdmdyand
hi gh nol eC@bé}fora”bﬁinghtIhiﬂlihﬁkbﬁlitSea {0 @l¥n Emiahﬁﬁaws&aelﬁhfeﬁ and Othef effitiendyr %enlt
i nvention can enploy a_.low no ar i ght organic light emttjin teria
and . hi gh HEFERL PRl REPE IS of St Ghehon pudk g b dhsoria Vet Ao
nol ecul & wiacgbn tremsparting lhyaght emitting material is formed into a film by
evaporation. This Lt r . gg}' g :
efficiency is inc %g@glgk Sf‘?‘%%‘srlg%‘ﬁ&f‘%%%ﬂ 0 ??%?é%#ﬁ#‘%%ﬁrgggwﬁs%hmas a
hol e transEbitinwg ¢omplex havingavineBnal| asca Hegand: (Adaspwdtd wipheryleminemdenivplives of
| ow nol eculggppyei ght organic light emtting material include an alum num
conpl ex having quinglinpol as a ligand (Al .g3) and a triphenylamne | |
derivative (TPDPR et A lﬁgﬁdxlolacql@rgwe%t aEsanicr ﬁgbéiﬁwfm}gr gaerial f5 ght
-em ttingp mphesicaly siongetGhany Riveablegulat weipiematehialan dnbin o teclilrabilitweif g
materi al and _enhances the durabili f the el ement. Furthernpore, hi,gh
ol ecut ar ST e e rer A mlontH 1ty SHSERR o B KFeanE o el
t her ef or e rmplifation andthefefordeenaiuéavhnt of therebdnainit seklativelyeasyThe structure of a
light emitting el eRpRLyHS j %gfm I ' %ﬂ :
emtting material .is basi c%lgl)lf% }{%ggggﬁnggggln?ﬁteﬂﬁ ucllggrngﬂ_ %t%‘u?aé "Hl Eorgamc
enitting ellighbanitting materizh in bpsicollyohe samarasiibe ghecteiegefm Heht ghittiemrlemeay
nmateri aps aWHghaswans8ENRALeigRbrEfBANLIR chrliil netbddl] 4 Had ¥ Rhthodd) @n_@%ﬂwde
i n order. \\f\%ﬁ an .organl c | %Qt em tti ng layer is forped froma hl&?’ .
nol ecul ar gﬁ{mtBF‘% e pR £ R PdGTat dphen an greas. ehfesmitting aygr &S

formed from a high molecular weight organic light emitting material, a two-layer structure

is popular among the known ones. This is because it is difficult to form a laminate

structure using a high molecular weight material unlike the case of using a low molecular

30  weight organic light emitting material. Specifically, an element using a high molecular

weight organic light emitting material has a cathode (an Al alloy), a light emitting layer, a

hole transporting layer, and an anode (ITO). Ca'may be employed as the cathode material ~ = - -

in a light emitting element using a high molecular weight organic light emitting material.
, The color of light emitted from an element is determined by the material of its
35 light emitting layer. Therefore, a light emitting element that emits light of desired color. . .
can be formed by choosing an appropriate material, The high molecular weight organic
light emitting material that can- be used to form a light emitting layer is a
polyparaphenylene - vinylene-based ‘material, a polyparaphenylene-based - material, a
e _polythiophen-based material, or-a pelyfluorene-based material. ..~ = -

wni0 400 0 .0 o The | polyparaphenylene.  vinylene:based material is -a  derivative . of v ..o .
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i s popul ar among the known ones. This is because it is difficult to forma
| ami nate structure using a high nolecular weight material unlike E%N%ﬁfﬁe
of using a | ow ol ecular 30 weight organic light emtting material.
Specifically, an elenent using a high nolecular weight organic Iight

ﬁml tt |t ng n@bﬁ{(pz&hpﬁ%ﬁ?leﬁe Gsﬂ;ﬁ)had# (d@ﬂotééi B IPPW));. far ekénﬁblb q:m W, Bgiuilm;bﬁfl a -
ol e transporti e as .t he
cat hode rrat el?}l‘ n‘? n%gy eP%ht d eta‘fq?y lé(:)}%]r’?t E@?@yz GWGE ’?%Vﬂéﬁ?%?’%\él ght

organi c. | idgpttenghen¢ t ivirylene) el(alembtedTHw CHMEH-PPV)) | gt poilly(2-@dialkoxpphenyl)-1,
el ement i 546151?;18]??%9@9169@5) gg&ft ﬁkbyﬁl ts 35 light emtting |ayer.
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(denoted b g%ﬁé hi ophene) (denoted by PCHT),
pol y( 3- cyclx)(ﬁJ Pén% ﬁfﬁ%{t}% ene ﬁ) %denot ed by PCHMT), poly(3,
4-di cycl ohexyl t h| o%édéyer(tb@tntst foom ‘molecular weight organic Light emitting
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pol y[ 3- (4-oct ene enot ed
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pol yf | uoreﬁ’éo%%@ g*’rv] te?l‘g%nlc @helaé??g/awwl &'yengawm&arl@hé H(ue%tmﬂ elohdlgs 15
PF), fozo exmmplies amaleyic Qmp&yxxédamlHdiu@raﬁmhldgdﬁlmhamsbgerﬁﬁﬂﬁ) dlmdveﬂolhtd 9,

9-di octyl fl d t hat

ol ccul ar VERGNPESPTATREAT PRbiob A iehgnd fos Sian 1§ SRRARLIGHEE FOmEBar g
hol es i s sdikdwi Sinee thehokemarspoingdeatarial & ilnsmj,hblennlzar:uigamcvm‘itﬁnt the gfdmi ¢

| i ght t ;

the anode (Arrtan S8Ea KR ofifFbe SEM Cmbiied ohb it B afior byl O
di ssol ved ithatgmidight: together with an acceptor mat er| al, and the solution

is appl ped by spiThe GO mBRclhr WBRht bigkSic Iéhf‘&ﬁltﬁ m'&f?:hﬁl édpaﬂ%w&ﬂahﬂﬂmmg
mat eri al i nsol bI e.i,n an or%%g)(g,¥sol vent

ere orma
| ani nate wiCIFStRE %Webyn@mm% 94 Eamnbgﬁtsulé?ﬁlf @Fﬁg@ﬁ%&t@; P&a&%&@@
that emits skivghitas e ddeeptbr ghatefidlec W amixieé @It palygaline (dérpbdd By PANDQgand

material c %ﬁglﬁen%fsuh{)ﬁ‘i@sagﬁr(%&ﬂed by PSS) that serves as the acceptor material may also be
used.

30 Besides the low molecular weight materials and high molecular weight materials
- described above, the other organic light emitting materials which do.not have sublimability,

- and have molecularity equal to. or less than 20 or have a-molecular chain length equal to or-*- -+ =

less than 10 -« m, namely intermediate molecular weight materials also may be used.
. The structure of Example 11 may be realized by freely combining with any of the -
.35 structures of Example 1 through 10, - - :

Example 12
~The hght emitting device using the light emitting -element is of the self-emission
- - - type, and thus exhibits more excellent recognizability of the-displayed image in a light ...~ -
+ .40 v place as compared:to. the liquid crystal display.device. Furthermore, the light emitting-... .-
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hol es i s obtained by m xing PEDOT with canphor sulfonic acid (denoted by
CSA) that serves as the acceptor material. A m xture of polyanilidejuN 2006
(denoted by PANI) and polystyrene sulfonic acid (denoted by PSS) that
serves as the acceptor material nmay also be used. 30 Besides the |ow
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of TV broadcasti ng and an_adverti di.s 6B i l]ustrated a.
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2102, an i reagera efthe pietnt prorehtiancaifldtingan oper ation key 2104, an external
Fig. 16C illustrates a lap-top computer which includes a main body 2201, a casing

2202, a display portion 2203, a keyboard 2204, an external connection port 2205, a
30. pointing mouse 2206, or the like. The light emitting device in accordance with the
.. present invention is used as the dlsplay portion 2203, thereby the lap-top computer ofthe .- = .
- "present invention completing, . - R S } ;
- Fig. 16D illustrated a mobile .computer which includes a main body 2301, a
display portion 2302, a switch 2303, an operation key 2304, an infrared light port 2305, or. .
35 thelike. The light emitting device in accordance with the present invention is used as the
display portion 2302, thereby the mobile computer of the present invention completing.
Fig. 16E illustrates a portable image reproduction device including a recording -~
medium (more specifically, a DVD reproduction device), which includes a main body.2401, -
~a-casing 2402, a display portion A 2403, another display portion B 2404, a recording.-". -

40 medium (DVD or the like) reading portion 2405; an operation key 2406, a speaker portion &0 .o
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25 connection port 2105, a shutter 2106, or the like. The light emttin
device in accordance with the present invention is used as the dlsﬁLﬂﬂlﬁ%
portion 2102, thereby the digital still canmera of the present invention
conpl eti ng. Fig. 16C illustrates a | ap-top conmputer which includes a nmain
body 2201, 2d0Casi hg likR0ZTheadidplap! mrtiorA 2403 32Qi8ed aneﬁﬂybmarctis@@% image
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Fig. 16F ilJigstd head mounted display) which
i ncludes a 1mal r? dgf:égg%éﬁ %?/egg ‘g§&g l%gil )n 2502, arm portion 2503 or the

li ke. The light @ﬂﬁt Hlustratgs @aemobileaphope detiele ingludes rrmaiprbods X701 ny enginon
i's used as x7he, Qﬂi%pﬂa?)poﬁﬁfntzmti 85&&d in goh%emoﬂ B o @RaSuttpsReo D BB @&y of
the present iny. 35809 @@%Bl eti neg h strates 2 E%de%@dg(mera whi ch
i ncl udes a W& NS cxtegnal SPnRF t‘%P?‘T‘& @@zﬂnte&n% L8 or plote

ext er nako cdhatethé idisglayaudrti@6 0203 eart sxdotEepowat crdmlsumptﬁ:(ﬁi;juf theg m@lﬁfet Uemph&;ﬁmiy an
i mage recei ter und in

e or vt RO AEOOP et B Rl Y bTgR Cplfed BRAE A ThR Tieht PpfiRe
device in Isvwedor@mmd@nw witht the pressérinvantiveris ivsed ias the elispday phﬂlodl EWSay
portion 26qgerel§)h§1'é%ﬂte%oné’bfitﬁ9 FROR ﬁ&ﬁo{a@&nﬁfmﬁﬁgh | i nvention

conpl eting. Fidg. I"ustrates a nob one ncl udes a mai n body

2701, a casing é}?}b‘?‘ ﬂ%f brighiera imyaance oof 12816331111&3@&9@ they wagango Hightopmitting ~
sou?dzggﬂ? p%at&@ﬁ{ﬂe@@né’s;%%ﬂaﬁl@ m@ﬁ@ﬁﬁﬁﬂel _ kOﬂheEIO t&?gﬁ? aevﬁhﬁ%@akdaﬁ@@mtthélg
por an nt enna or e. e e IS on
D05 o+ aitrenl SRR HiIE b FepltBist o 5 5rone Fé)rtrs@b% RSSO i WhloR et
whi t e- col orlmluahhgrcmd:m&rmagn mfdninat:dm dolenlaegtdbiac gmosind. leddee drltghthkemot bé ng

device in %g&g&g@nce with the present invention is used as the display
portion 27

The aforementioned electronic apparatuses are more likely to be used for display
30 information distributed through a telecommunication path such as Internet, a CATV (cable
television system), and in particular likely to display moving. picture information. The
light -emitting. device is ‘suitable for displaying moving pictures since the organic light .. -
emitting material can exhibit high response speed. . '
- A portion of the light emitting device that is emitting light consumes power, so it
35 is desirable to display information in such a manner that the light emitting portion therein.
becomes as small as possible. Accordingly, when the light emitting device is applied to a
display portion which mainly displays character information, e.g., a display portion of a _
portable information: terminal, and more particular, a portable telephone or a sound
. reproduction-device, it-is desirable-to drive the light emitting device so that the character

v, 40 information is formed by a lght'eémitting portion while a‘non-emission portion corresponds’ .« .,
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t hereby the nobil e phone of the present invention conpleting. Wen the
brighter |um nance of light emitted fromthe organic light emtting? JO§ 2006
mat eri al becones available in the future, the light emtting device in
accordance with the present invention will be applicable to a front-type
- or rear-typgetipriickgioond.in which |ight including output inage infornmation
I's enlarged by meang: afn %%g,sthgt[pr Eﬁﬁilﬂr&ﬁoﬁ%a&)ﬁe @{I%Q/%Eglgsl ;I(')hg wide range
af orenentioned el ectronic apparatuses are nore R y to be YSed ™ o

di splay 30ficlgchpnigtapparatiset m dlifieldst hFlesuelpcteonicinpetatings i tis exinpde barsbe h
as | nt er netobiAndd Mut1eAR 8 lishCédivisy &NiENRNEIDthe 8R5kehr@ iR WhidhOHb Yructhie 8l ¥
to di splgyd&owpi lctyre informatiqgon. The [i1ght emtting. device is

sui t abl e’ f or*alt ‘%} Qﬁ?‘ﬁ%‘ Fhtge i“t‘,’flﬁ’b‘%"éi- since the organic light enitting
material can exhibit high response speed. A portion of the light emtting

devi ce thatEﬂaﬁa ?é’qgti ng |light consunes power, so it 35 is .desirable to
di splay i nfOFMAti oh in such a manner that the | ight emtting portion
therein. becomedn dkis sprampleasn pdight lphmttingclewicdihaging, pindle w16 1 REGH x 220,
cemtting deyia® ak SindBRk t o tq ' sl | :
character i nf,o?r?gfain on, «ﬁ g.a &é&ﬁr%%ﬁ%/&%%pgé cgfr?gfc%f: \@gf %%é@ggl%vﬁﬁ?%%? i’on
terni nal0 awchdicerespgctive gplors arg Genlavedlia a srawsaaof dr biss, aipseription will be
reproduct i qRadé@fiaGpecifit sirsctaiethdradl € to drive the, light emtting device so
that the charactes 40 infqQrmati.on is fornmed by a light emttin ortjan

whi | e anon- eni ss?rbgl of% ?3%&6‘?3@%6%’%‘@ ke 2‘%@%@9@@%%“%%%&@%@# ﬁlﬁld.
As set fortdiampleye n theefiguresests almudniioon mafight asddniord bratht @uat yYeftenae

wi de range I ORi C St d | 1. figdds, The el ectraoni

hopar ot uoederdly BEFEOT, " ASRRALRLEEES 1. ) Alyel 162 ol § BB ARG s01, 9 o
devi ce havirpgisten&0X enwéden W3 andnliohmemery 5041 Ct7ore32-bit). Fulthanpivédeo sigmbugh

11 are freebyeapipPLin@: 15X 3RS 1R in'i:bf%mo% SXRAP565, d Pepedr! S oBMirdchinB@Sc
devi ce havin i_xel s of 1%% x REB_ x 2 taking as an exanpl e a
det eri or at i% %“igépié‘@fiiaﬁd‘ vraer Y ®SHB sdrhing & vAletde memgrn 0% meludgs (e ch
é he res {)ectSRmM_ | lecsbgraﬁd ﬂ@(lﬁ&;@l@:&iﬂ)ﬂm}cd_rhaa a?fapaﬁiwk@a@fb@biu _xsﬁngﬂt;lhg number
escri pti on . e of a spec structure of . Fi s a
bl ock di agroafrﬁué%sogk' Ré@ﬂgﬁpgﬁx&lf‘%ﬁfaﬁ{hﬁs)%ﬁ @E{‘ngggwsclé“*&f’g‘fo{h?fs Ai%?aﬁ"bl e.
| n the £¢ guhis expaples adlash angmeiydnmsédnas—a gonvolatile nokamot d@9 byd tahstomgereircuit
ref erence. 3 . | I+ Eli G- . r 2] es
a sanpling ﬂg%ﬁéﬁﬁmﬁg&ﬁ%‘%@?é%@@@ﬁ ,1 agﬁ%é%ﬁg d‘gﬂg‘?w;ﬁ‘g Vgﬁqﬁen}él%ﬁr#é)ggr y
504 (176 x 188-apdthe nanyplafilgmemoni Y signal correcting circuit 110

i ncl udes an i nt ek ahé ABnEd1ATIYI therROS: 1@, 'B&He SEEsto?OP ac@n@htidd@RL idn 2 Qighui t
507, and an R@ reqister 508 %RGB X 7-Dbi tﬁ'g vol atil e rne*rmrg‘___‘I 108. i ncludes
two SRAMs BHEI%Yh T(1h8 gumbepohgray sgal it OB Fsersy Giterivatiopyn the

nul ti pl 93 ngedpeetiveupitels. At thzi start 6f bying Zhdofight (et Pin@XdeviieShry adhiiull @lonviftthe t he
0, A Mt GAREK i g e b AR p el bR i =
W th two rdggmerrld9s1 Withapswer timisglON; therdataostoted iv tieatonvelatilermoenyory 109 is
transferred to the volatile memory 108,
When lightening is started, in the integration circuit 505, a correction coefficient
30 stored in the register 506 is added to the video signal of 6 bits to thereby perform the
correction -of the 'video signal. An initial correction .coefficient is 1. Also, in the
 :integration circuit 505, the video signal is changed from 6 bits to.7 bits in order to increase. -
a correction precision. The video signal added with the correction coefficient is . .-
- transmitted as a video signal after. correction to circuits at subsequent stages such as a
.+ 35 signal line driver circuit 101 or a.sub-frame period generating. circuit (not shown) that
processes the video signal so as to correspond to a sub-frame period.
- On the other hand, the 7-bit video signal after correction that is added with the
correction coefficient is subjected to sampling in the sampling-circuit 501 of the counter
+ +102 and-is transmitted to the register 502. - Note -that, when all the video signals are’ -
440 transmitted to the register 502, it is unnecessary:to. use the sampling circuit 501, However,.
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108 and the nonvolatile menory 109. In the nonvolatile nmenory 109, there
are stored accunul ation data on a light emssion period or the nuphén 2006
gray scales and data on a degree of deterioration in the 25 respective
pi xels. At the start of using the light emtting device, an accunul ati on of
the Ii ght é&he sapiacity pethicowlatilc msmony itd® rarobe pdagedsthamiugh sampling. hdtor esaraploy ed

th t d | n
the nonvol Sbyprang Bnat TEfs flrfofiel 0B B oot Bike R 5T 1 oSt R,
| i ght eni ng 'f %@aﬁfeéd)cwmed betheyolaglememanc | $ciniasubgmte t9 1ef-r ect i on

coefficient 30 $legd,eddniplinglie pee@iBb@ontO8 itordldfd the frbRnVifleris Wabt of
6 bits tg) thegeffeib(?{é}ﬁ)erformthe correction of. the video signal. An initial

correction Bnt is 1. Also, in the .i ntegration circuit 505, the
video signal is dharsgegdleinadeo €Gighiltis ttansrditied tfonk theofegBter 1502it0 he adder 583.

t th '
SHEAE T B e i ——
at subsequéy %qa&‘ge‘éfh%dh stpsed i B8 V@l‘c@l&ﬁamemome 1613,i iv @rputtied ¢hrongh O regisars
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sub-f rame ey iaad SISNCTA! kil 153 lahd (79 lore BT bBImineOf @%@%W@ i lgteo

signal so to.correspond to a._sub-frane period
bit vidleda f oy 3

7-bit vi 1§ dnputisd iegm ghsrvolatile sremansl O dn fiegddenp@h 1R accespior the wplsile

coef fi ci entménsorsUoRes pedoingedSarnphifigiently hiz s ?é‘éﬂ) lid 19 G1sel foRdible t8Qlinfthatt |ﬂ?e
counter 5|:f ] mtted to the register 502. Note that, when all
Rt apd SR8

the, vi deo(%gglgnal transmtted to the register 502, |t S
unnecessary to uitethewdgaﬁﬁiﬂ itreglighit repissiorbitiod driahemanber of 3fay2scaldds@@dthat he

capaci ty Ofthé Benpl&d é‘ﬁt%ila& %gﬂ?ﬂ}l&l)ﬂdés?a% 1ﬁﬁ>??19§ox{ %da‘dﬁ%?htt!ﬂr QAR AT P, Jon gl%r

exanpl e umng t e Vi eo S gha
second, iqt li t%@élioﬁlpéﬂ%or HI9 ﬂ@ascélﬁéﬁwwn@em@tlmampmmﬁemy

108 in a siyRssbtained Heald ﬁaredHﬁrﬂ@e l‘ﬁ@ﬁﬁééﬁﬂeinémﬁﬁfﬁﬂ W%t@ﬂiaglﬁtﬁ@%ﬁe 1ebut
e Sa ed vi deo. si

t he present, i pvention i.s not limt

ot e (R Pl Ty B nedponte S04 e elsilegnemonsl G of powlsed

503, the abismebmctioely.daWathahistrhembiyghpadiy g witagetiredpoidiid e ditsmbesom)‘
gray scal eg, uMé&t%ﬁe% stored in the volatile nenory 108, is Inputted
through the registers’ 511 and 512. The registers 511 and 512 are used for
deternmi M ng a ti Ahagearmulkticshdathen 1ge Hghtaemissiomperiddeat the anmbheo/ghptcdles

menory 108 A hhdBecdiied 5&9 ale 1 e rﬁ&ﬁg@?(ﬁ% tsﬁ‘)?ed/ 91' tﬁé %ﬁmeb’lﬁ&%%; 116{%8 r%a is,

performed at a sufficientl
the regi sf%ﬁdsa@ﬂo%ﬁe‘?ﬁ aft F’h I"%Oféa‘éleqﬂdS‘éﬁddQ%éﬂthl theit inglyded i theprampdedl or

t he nunber video@famyl. sqaltlﬁsuay,qhehatﬁﬁontsmac&aﬁpél @oﬂdﬂé&q si gnal includes as
per i od or the. nafbdie BRe g a“;*v@g%iﬂﬂbeﬁtwf gB¥ I PPBORG I § kont i

t he obt 26 ndtt dartvalatide stemneyl 109, arhleselifify Bt mgrkd sudietrr ﬂneE@énseNQfoeprbhlam i n
this exa”ple%n1f?ﬁkeda‘{’§‘{)ﬁh9@8%§i§e5r§&[lb& 1t0rgqs hélnt%drrermry 504 and the volatile

menory 108 is o I Xe respec |ver Wth this nenory
capacity, the stBl@é@ i ®blosk dingtin shaveing e arith®eocirewit 505. | Themtainndation

data on the light emission period or the number of gray scales stored in the volatile
memory 108 is inputted in an operation device 513. In the operation device 513, by using
30  the accumulation data on the light emission period or the number of gray scales stored in
- -the volatile memory 108 and data concemning a luminance characteristic change with time-
-1in -a correction data storing portion 112, the ‘correction coefficient is. caleulated. The . -
obtained correction coefficient is temporarily stored in an 8-bit line memory 514, and is
then stored in an SRAM 516. The SRAM 516 is set so as to .store the correction
35 . cocfficient at 256 stages for each pixel in 8 bits.  This correction coefficient is temporarily .
stored in the register 506 and is then inputted to the integration circuit 505, and is added to
- the video signal to perform the correction: '

Here, similarly to the case describéd in Embodiment mode, a voltage correction . -

~.cirouit 111 compares in advance the data concerning the luminance characteristic change. -

- 40 withi time stored in:the correction data storing:portion 112 with the accumulation data o) i SORCREITR
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20 The accunul ation data on the light em ssion period or the nunber of gray
scales that has been stored in the line nenory 504 is stored in t?e 20
volatile nmenory 108 again, is read again one second after the sto aB'é‘ @nd
is added with that included in the sanpled video signal. In this way, the
addi ti on i sheligitessissien pexdah de dteathmbtr df@a}t kdﬁ&stdf&h@@éﬁpéctivﬂrmlﬂ%ﬂncﬁ I -

d f th d i
100 and ool Bl SolBEAY dPad BH6G P dedie o0l isCisickife R e

the data ofdeteﬁ@rw atThee, iesmyeljage0 gorrestide | @tcait. 11Hi dete@® the sacdifio gixeali tgr am
showi ng t h%naérgb&nﬁfe'lﬁoﬁ' di ﬁ&a@%@temg%oﬁ%‘d”w&{soﬂﬂe vccii eaop’@?ﬁf%@ Supgtida

em ssi on PEri1 o he nunber gray scal es stored e Vo nmenory

108 is ihpdfdRd i"ﬁl% %%Qea%%ﬁ%?ew&?é portipn 163 tlheacwéalmq wﬁhdhwti:greslgf by

usi ng 30 t hietepiopition imteaped fit ixed tS’tﬁcﬂﬂcﬂ'ﬂ} 1@md%§toq4aalpz%rd Ash18F witha desipher
of gray scales sﬁ Qr data concerning a

| um nance &harSe eéPﬁéeﬁpgmgﬁgﬁﬁé%ﬁ Y*ﬂu‘? ?ﬂ&’%g%lsdn‘%?sfe ction data storing
portion 11.2, thdheovalexcof dhe cadthpe cupplied o clad @uﬂeatmdnonTh% iobtcarenred in

correction Of:aLd | o i . . 14,
CorTeCt 01 sEghkicE PRl | ASsAERBREL ¥ B il P bR o ok e O
corr ect i®bn cgmpaigds Mithi Eiet specils ixelages eresssivactmqink edf icwrntbist Suplfl’ﬂ@dsto

corr ect i on lipRekhiteheMemests bRIBR A dbired k&g%@albi‘cz{rﬂgt BESBhed. 51%%%@
then inputted &‘(F)’ t.he int gratlon clrcwt iIs added tq, the wd

signal to pEPf 50 iRl coke R Cienii | %ulwr’eair foy gestne hasedengighs et i n
Enbodi ment derdaines theograpgeal@osf the bite pixelsCi Eﬁi tHet viddol sig@dIRafredingciRditanoge

t he dat t h 4 ith ti

Stored | nt Ao By BRtedine MPURERE B R ObE TRl &Sl Pritod s o blmbsrateeny
data onls 3eales gudnheoddeot signal g Mteile nifhs ivisieo pegniab doroecting eirmitb By cahipaesin
scal es of LRGalBAREEL] YshcBinkE Ge lurjrfn% ded haradle®s ﬁgcﬁeﬁlj.‘gé %thvtﬂ'h@ﬁ'fa{ £ e8Pl

108, and judges the degree.to whic e respective

det eri or at 43 corFrefion g ﬂ%@%@@*@@rﬂ@dﬂ%?ﬁ%@‘ﬁ%ﬂlﬂt@&ﬂa@efﬂlbﬁleshghﬁ@@?ﬁ@m fic

pi xel that peﬁmjef e ﬁh%nibhﬂoﬂ'@ﬁfr s&ll@niffthERepect ol 9fxlegrla%tzlll @Med i de8fdeqs R»tanéme
1.0N

val ue of v I e volta e,sourc or
103 in acc é%ﬁgﬂ‘efhdé* q%e e, fieradqooHen GHUFWHBI?ECE‘}Sﬁ‘I!) Flg tectyithse| |
Speci f i 2@l Isyt;miimpmekiﬂmt lumier@ak tlremastdignpfiaayit détetoraticiesid m‘forgxfs ayrrsaiincor N

t he specifl ) 's i reased. The ue

vol t age su E]gﬁéd Vl{lﬂ) Sl%ﬂl Hfac%élf ‘éﬁ%%}@%g{ e% O?gsﬁ’é'amgﬂ Sp%fé“itﬁc%m\% th
t he speci f |S@e<g;ﬁsz@bg the cetention roft the ‘OdeIgpalxrelmarEOhaed ao eas| tesmam erdesirat ed
10 conpar eguibb of S fi @5@&

supplied to.ligh g&ﬁyt%gﬁé e&ﬁgﬁd%dﬁgidteﬁg ?Phl\éei Sl rntg ar a%‘ggg %ghggrnnot
be obt ai ne&“’\*g pe with this, the video signal correcting circuit 110 is
used fozs correct Thip ebchmpleidiﬁfbesﬁlgl%ﬁientehaﬁ cordBingtior WAR ExBRpRk3Yodgal es of
the other pixels. In the video signal correcting circuit E there are

i nputted the accunul ation data on the |ight em ssion period or t he nunber
of gray 15 scales and the video signal as well. The video signal correcting
circuit 110 conpares in advance the data concerning the |um nance
characteristic change with tine that is stored in the correction data
storing portion 112 with the accunul ati on data on the |ight em ssion
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period or the nunber of gray scales of the respective pixels and judges the
degree to which the respective pixels deteriorate. Then, the video $ijgnabjs
correcting circuit 110 detects the 20 specific pixel that undergoes the
nost significant deterioration and perforns correction on the inputted

vi deo si gndlLAMMSccordance with the degree of deterioration in the specific
pi xel Speci fic ] the video signal is performed so as
to reallzeqa des?UIl te ldgg% ]?QE&Bgnﬁﬂ%les The corrected video signal is
inputted to the §m@m¥ﬂﬂQﬂh$ﬁﬁﬂAMdi@mmﬁmt 101. 25 This exanpl e can be

i npl emented in ca%u@gééo%e%lé &pﬁﬁ@ﬁ@ﬁ%ltggett@ﬂﬁ:%l?éfl %ﬁiﬁ%ﬁ Qﬁrrﬁhél Ms: 1.

Alight emtting dewg r|S|n lLuralif tlng el enent s;
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fel ene tnL s; Tonsgtig cfofghf ahmmbﬁtpeﬂgdsE@dagemﬁuh aéwemrbfgaclﬁéfdthegﬁﬁal QigHt aﬂh@:ied
romthe gr consi,;sti enm.s e S .an ve

of “ench of atensy B3 e sipneld o Sohrdliah b i dion, PP et

cont r ol | i ndighhemitiigd¢lementssi on periods of the plural [|ight em tt| ng

el enents; neans g ﬂﬁ i
selected fromt hfg{gan ‘%?%ﬁ%éc gﬁs&ﬁ‘lflﬁér\%@tg? ﬁwﬁgénﬁésts]g%ﬁ%ﬁlgr%?gét%%oﬁ e
gradat i &h 259 Qonskling ehlight emissipn pededy m@rgradaéwntlcvd@o@a@hr@ﬁtﬂse pleshhight or
storing datehifdg2ldndis;varyi ng | um nance characteri stl c of the Iight
emtting el errent mea s for. determ ning an armﬁnt | ym nance varj ation of

each of the pl ur §i°ans £0mstorng dgtaseny agimeryarying a‘i“ﬁe"}lf‘f%@r\?ﬁ?ﬁ e 1i
| um nance chdttagtebmaiti ¢ of the |ight emtti ng el ement and the cal cul ated

accunul ati on of sel ected fr.o roup .consi s ti f the
l'i ght em ssion gﬁ |a%§§§radeggr§h3 n§ Ta&EPYH rPe]\'}gi’lné ¢ vgﬂ%thno? Bgoefct?‘l P it urfﬂne
vol t age!supprdlebased omthedaty ontthgimsoardeg llmnlnatmepﬂlamaaﬂensﬂlq gﬁﬁhe dight ernigng

el ements t
of enent s ‘*H“f%*’%%“ e aloifi TP rRlaril B 9f ekl onP e e Koo Bl Rdsting

signal in & e’f“b“l%‘r?ﬁé‘ﬁ@%@@th%lgfaéa@‘i’ﬁ]ﬁé‘?lénce bet ween the amount of

| uni n?nc](ca vari at inflan®fort @?reaﬂﬂg W%lﬁdgta?ﬁlta lieﬂh%%rﬁrfhé tvbﬂ@eeicﬁltﬂ?:% mel hnant
amount of lLu e variation. o 0 0 mttin enent s
Chan t he. orieht SRR e S e e fitpuasedthont of fran ) HEH it ibsler

gr adat i &h Itemeimtndllmanhncﬁ ahthe other 25 Ilght emitti ng el ements than t he
one particul ar 5]%}1 e e
conprising: a plurality CISF P@mggﬁ{h@'@ﬁ,‘cféioﬁl#alﬁr err“%%’%l t@coﬁ&gﬁsage i)loro%udrlﬁ‘ere oF
suppl yi ng betrsion dbgeamennt joé Iysninarge Varigtien eﬁﬂlﬁ ohpparticdmelight eﬁ@tﬁmgﬁmnf and
cal cul at i NGinahAGESNMhAHdrRE vafiatRin dfeeaa& oP8 o%fér fﬁgﬁ@&n&ﬁmmentg i2MRhe one

consi sting Of@}}lﬂ??t em sslo erl ds. and gradati on | evels of each of the
plural Ii gﬂi’?ﬂ tgemlttlng ent thereby corrécting the gradation level of each of the other

25  light emitting elements than the one particular light emitting element.

2. A light emitting device comprising;
a plurality of light emitting elements;
a voltage source for supplying a voltage to the plural light emitting elements;
30 means for calculating an accumulation of at least one selected from the group
consisting of light emission periods and gradation levels of each of the plural light emitting
.. elements based on video signals for controlling the light emission periods of the plural -
light emitting elements;
means for storing the calculated accumulation of at least one selected from the
35 group consisting of light emission. periods and gradation levels of each of the plural light
emitting elements; '
means for storing data on a time-varying luminance characteristic of the light
emitting element; - .
" means: for determining an amount of luminance variation of. each of the plural. " -
w40 . pixels based on-the data on the time-varying luminance characteristic of the light emitting.
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el enents based on video signals for controlling the light em ssion periods

of the plural light emtting elements; means for storing the cal cy ?I%Naﬂl[lﬁ
accurrul ati on of at |east one selected fromthe 35 group consisting o
| ight em ssion periods and gradation |evels of each of the plural |ight

em tting elctsssmt and thepalenlafesk acsupplatign @ atleast one s¢lasted fromi the groumicnasisting
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and the gradation level's; ’imeans for correcting the voltage supplied from

the vol tage sour man&)fqmerrpd:tmgaﬂl? videgtsignalritt 4 magner te wenipsnsate foe tuliffierthe
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35 to an initial luminance; and
means for correcting the video signal in a manner to compensate for a difference
between the amount of luminance variation of the one particular light emitting element and -
an amount of luminance variation of each of the other light emitting elements than the one- -
~.particular light emitting element, thereby correcting the gradatibn level of each of the other. -~
- 40 . light emitting elements than the one particularilight emitting elément. . &
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wherein the correction of the video signal provides a video signal increased by m
bits (m denotes an integer) for controlling the gradation level of each of the other light
emitting elements than the one particular light emitting element.
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5.+ Alight emitting device comprising;
a plurality of first light ¢mitting elements; : I
a voltage source for supplying a voltage to the plural first light emitting elements;
means- for calculating a sum of one selected from the group consisting of light
35 emission periods and gradation levels of each of the plural first light emitting elements. .-
based on video signals for controlling the light emission periods of the plural light emitting
-elements; e '
means for storing the. calculated accumulation of at least. one selected from the
--group consisting of light emission periods and' gradation levels of each.of the plural light. - .. -
40 - emitting elements; URBENEN SR L L
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25 elements;
means for calculating a sum of one selected from the group consisting of light
emission periods and gradation levels of each of the plural first light emitting elements
based on video signals for controlling the light emission periods of the plural light emitting
- elements;
30 means for storing the calculated accumulation of at least one selected from the
* group consisting of light emission periods and gradation levels of each of the plural light
‘emitting elements; . '
' .means for. storing an amount of luminance variation of a second light emitting
element based on a sum of at least one selected from the group consisting of light emission
35 - periods and gradation levels thereof; -
' means for determining an amount of luminance variation of each of the plural first
light emitting elements based on the sum of the at least one selected from the group
consisting of the light emission periods and the gradation'levels of each of the plural first
+  light emitting.€lements and on the stored amount of luminarice variation of the second light = - =
- . 40 - emitting element with respect t6 the sum of the light emission periods.thereof, and for
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a correction data storage portion for storing data on a time-varying luminance
characteristic of the light emitting element;

an arithmetic circuit for determining an amount of luminance variation of each of
30  the plural pixels based on the data on the time-varying luminance characteristic of the light
- .emitting element -and the calculated accumulation of at least one selected from the group . -
- consisting of the light emission periods and the gradation levels;
a voltage correction circuit for correcting the voltage supplied from the voltage
-source to the plural light emitting elements to return the luminance of one of the plural
35 light emitting elements to an initial luminance; and
a video signal correction circuit for correcting the video signal in a manner to
- compensate for a difference between the amount of luminance variation of the. one:

- -particular light emitting element and an amount of luminance variation of each of.the other -

“-light emitting elements than the one. particular light emitting element, thereby correcting = -~ .- .

40 . rthe. gradation level of each of the other light.émitting elements:than the one particular light:. ... .
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emitting element,

wherein the correction of the video signal provides a video signal increased by m
bits (m denotes an integer) for controlling the gradation level of each of the other light

30 emitting elements than the one particular light emitting element.

-9, A light emitting device comprising:
a plurality of light emitting elements; . .
- a voltage source for supplying a voltage to.the plural light emitting elements;
35 - a sampling circuit for sampling a.video signal for controlling light emission .-
periods and gradation levels of the plural light emitting clements over several times;
a counter portion for calculating an accumulation of at least one selected from the
-~ group consisting of light emission periods and gradation levels of each of the plural light

- emitting elements based on-video.signals for.controlling: the fight emission periods of the. ;. o+ i

. 40 . plural light emitting elements; . - . T L SR



the gradation | evel of each of the other light emtting elenents than the
one particular light emtting elenent, wherein the correction of thé\iieo
signal provides a video signal increased by m bits (m denotes an integer)
for controlling the gradation | evel of each of the other |ight 30 emtting
el ements than thd THECTyEHE rogion fogHoriw the icalgulated psppmulgtiom of pyleast one

emtting deylbaed corhe gfdi@ conﬁstiﬁg}ﬁfﬂight ¥m@kioh ipghédseidtedrddatiof | ORI SachPof
vol t age so%?fclg g SuU t%"gg \{ tage to. the plural Tight emtting

el enent s U ﬁ%l? eﬁﬁ ™™ ¥ or sanpling a. video signal for

control ling |ight cemestdinodata sperageogsrtiandogsmdagidam be\setisieahrife lyshinamde
l'ight enjttjngct %ﬁmtﬂ%@ﬁeg’?%g Felmeh .mes; a counter portion for

cal cul ati ng an accumnul at i one selected fromthe group
consi sting of | i gheridmetisicruip&eridetiemaniog gn avtatitorf lminahee viriaian lof ofcht ofe

plural |i gie plasl bf-x'el%g)aﬁ‘écﬁéiﬂ% %laﬁfl‘ﬁl_ecﬁe ﬁﬁlevwl' Qéﬁhﬁﬂﬂ& cil%ract%fl@tﬁcf Shé fight he

| ight em ssio | ur al ting el enents;

I ods o .
2 JUN 2006 e’é“‘iﬁ‘BEﬁ queat F"&% Flie %41 a?%linl%%mu tdoRst eng selgcrdetiomche SR on

of at | eashomlngsﬁkMiMemﬁﬁmntﬂ&ﬁoﬁ Mdahe h@dﬂ egelof | | ght em ssion
peri odsldamd gradg ﬁa d & evel

ti
el ements: a corréction d4la 18{1(9%88%?{0?%68 3 g‘i’ {ﬂgF ﬁﬁ tﬁg voltage
time-varyi sgukeitd fenpleral Sighhemiting elestents tofretdnna thd tylknlnmtdflcmg ofl therphtral an

arithmeticy {&Mltﬁ éf&)é det gf&ﬂlﬂh 1 nmug{ | um nance variation of each
of the pIu al pix r)[qaase on the data oh dhe time-varying | um nance
characteristic of i¢fe sigaptconsphian risgpitefos merrectingdtheddempignalaines) manner to
accunul at i efmpénsate f&%tdlﬂa@n&eb@%%ﬂ thé Qﬁﬁéul?@ &rﬁﬁﬁnm&em%mﬁbm)f%eté]ﬁ

| i ght d t | 10 t

ci fou 11 opreapRELefpifite etedasd Shamru BNt o pRgEeBOR DT ( he

Iol UL ?I | i ?nghieemttmmg\gleeﬂeamhars t}teoorreepaumuiirl‘i@}it lstﬁ‘hmgcaherﬂéné JOtherebl coirecthigur al
i em | nce; €0 _si

co?r ect | onrﬂ%: th{%ﬂ?%’s{e? 8%)%021&”% &P %J h%{ég}" (I}% 0 S él?gﬁ)ﬁ%lpmtqﬁu{ar light

corrpensateeméiﬁmﬁelﬂnﬁflbrence bet ween t he anount of Ium nance vari ation of
the one 15 particular light emtting el enent and an anmount of | um nance
vari ation b each }Qﬁfh the other light emtting elenents than the one

par ti cutbar 1Pi ght Adighf emHEreHes ROMATfEI%bY correcting the gradation | evel

of each of the ohbﬂﬂalityghhglﬁranhtﬂﬂg@l@ﬁ@ﬁ@nts t han t he one particular |ight
emtting el enment, 10. A mtti Vv C a plurality
of light emitti n@ 8ﬁ%ﬂ%ﬂfﬁgﬂg’%‘é{gﬁgﬁg’¢’ h@g&i@ Bg%g HemeEaSe to the
plural light em &tsamplieg emenit sfor samplipg iangides rsigriat 6o cosetivhg Might exidim

o N2l | e e Al BRI SFIR )AL 1A hAER A SEARE LA RS O e

pl ural t emtti enents ov a counter portion for
cal cul a5 ng an -a# 6OWRIPTRArGEN &Y calculagng n sprunydtiont afcht leastmitetselected from the

group consisting of light emission periods and gradation levels of each of the plural light
emitting elements based on video signals for controlling the light emission periods of the
plural light emitting elements;
a memory circuit portion for storing the calculated accumulation of at least one
30 selected from the group consisting of light emission perlods and gradation levels of each of
‘the: plural light emitting elements; =
- . a correction data storage portion for storing data.on a time-varying luminance : -
- characteristic of the light emitting element; . _
an arithmetic circuit for determining an amount of l[uminance variation of each of
35 the plural pixels based on the data on the time-varying luminance characteristic of the light
emitting element and the calculated accumulation of at least one selected from the group
consisting of the light emission periods and the gradationlevels;
.. a-Vvoltage correction circuit for correcting the voltage supplied from the voltage:
-+1 source to the plural light emitting elements to return the fuminance of one of the plural -
- 40 . :light emitting elements to an initial luminance; and
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group consisting of |light em ssion periods and gradation |levels 'of each of
the plural light emtting el enments based on video signals for cont dolUN |2|H®
the light em ssion periods of the plural light emtting elenments; a nmenory
circuit portion for. stori t he cal cul ated accunul ati on of at | east one 30
sel ected fromthé ﬂﬁ%ﬁ‘gﬁgn‘éﬁr’?ﬂl% cieuil fyngoreriing thenvides sigaal g mpnaeatd on
| evel s of ecanipendate fdreaptiffemhce ibghtceanhtt arﬁ@nﬁlmﬁmlﬁance varfafibh &t ihenogkat a

st orage por. i dat a time-Varyin um nanc
char agt eP| & %tg:ﬂl'% ?lg]ﬁtsénlﬂt“%tgel taflﬁénép“é’ﬁﬁmﬁu% rifﬂc%l‘r“ﬂaﬂﬂ’éf’?(?ac& of i gthery,
det er ni ni ndighh e@ﬁbug\leleufentﬂﬁmm&r&:mwpmhaﬂamhglﬁfena&uﬂg eiémerﬁ5thtefabyp:lorreaing

i xels S t r
'Ito he i gﬁ? egemgl??{ltﬁgl lg?éel%gﬁ%h J{ﬁhé he Ca@gﬁebﬁ&gg%?ggﬁ%tﬁg?%n&%p% Cﬁf& T’gﬁ ¢ one
sel ect ed f CBHHESIEBLp  consisting of the light enission periods and the

gradation | evel swherer®tica@ere6@sd 6Cthi Q/'ﬂie@'s'fé’fdl f)rofvﬁfes ﬁ%de%%ﬁfﬂgnicﬂﬁséfpw Ao¢e

supplledfromth | t age urce to e el enments to
return the, §${1@E eﬁf of rentreliipg the g?qfﬁ’hlt%v%lrﬁggqc g’r%gh"eﬁglﬁf dighty an
initial Iuwnnﬁunlge enmﬂ; than thedfie padiohia? Akt emitting@ensdngnal correction circuit

for corygcting the video signal in a manner to conpensate for a difference
bet ween the anount of | um nance variation of the one particular |ight

em tting ellénent Ahghtemibdingulevicons clametbinadaimal,i ati on of each of the other
light emtting extvﬁéfglﬂttﬁe fnféﬁ‘ﬂb %pﬁoﬂﬂgtﬁq{afduﬁa%da{ccﬁ ?ﬂhﬂl’?@&&%ﬁ&g fiﬁl Jgnt

t hereby corr Hng gradati on Tevel each o e ot
emtting el'@ g ?‘Hﬁ’rﬁlﬂﬁé‘%‘n‘é’ %&?me@mr&r light enitting el errent wher ei n
the correction of the video signal provides a video signal i ncr eased by m

bits ( engtes a te or co .the gradation |level of each of
the ot hrrlesfI Irilaght }Q}T’Fl?[ Pﬂﬁ“’?& gﬁﬁ?ﬁf@n]:a ?‘f{ ga”i‘i&e particular Iight enitting
el ement. 10 11. whérgighhe meanst fongfodey theeakslatddaicomduliations t@hprisks aviesstai n t he
means for %%ﬂ&gelhgé, £al 54 a\’%o‘?ﬂfléﬁ{é ation conprises at |east a

mor'y.

vol atile nmenory an non- vo ati 15 12. Alight emtting device
as claimed in claim2, wherein the nmeans for storing the cal cul ated

accumul ati g, corrmnglﬁ%nﬁ&mge;@siceascMﬁh&iﬁqlc@mﬂi@mry and a non-volatile
menory.  13. All‘gg ttl%?s evi ce Lﬂllrmdln claim3, 20 wherein the
means fOf storin P"eﬂoaﬁ%ﬁ'fﬁﬂa A %s%ﬁa%%cwpmsgaét legsta

vol atile mnhtliemado@amdmm\aﬂaﬂlenmy.y 14. Alight emtting device as
claimed in claim4, wherein the neans for storing the cal cul at ed

accunul ation conprises at least a 25 volatile nenory and a non-volatile
mermory. 1514A | i ghlightremittingglesies ae elagedcinadamadt,i n cl ai m 5,

wherein the means for storing the calculated accumulation comprises at least a
25  volatile memory and a non-volatile memory.

15. A light emitting device as claimed in claim 5,

wherein the means for storing the calculated accumulation comprises at least a
volatile memory and a non-volatile memory.

30
- 16. A light-emitting device as claimed in claim 6,
wherein the means for storing the calculated accumulation comprises at least a.
volatile memory and a non-volatile memory,

35 17. A light emitting device as claimed in claim 1,

wherein the means for storing data on a time-varying luminance characteristic of
- the light emitting element comprises a static-memory circuit (SRAM).
o 18 A light emitting device as claimed in‘claim 2, . .- . . o Somtanh
40 whereinthe means for storing data on.a time-varying luminance characteristic of - .-
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wherein the neans for storing the cal cul ated accunul ati on conprises at

least a volatile menory and a non-volatile menory. 30 16. A |ight ent t/ti b
device as clained in claim®6, wherein the means for storing the cal cul ated
accunul at i . ri.ses at |east a volatile menor 8. non-vol atile
nenory 35 %ﬁ%ﬁ%{n&%{g gﬁr%n}epfﬁ(amﬂ.&??ﬁééagg %rﬁﬁﬁc‘%{h(%g%ﬁ?n 1, wherein the
-means for storing data on a tine-varying | um nance characteristic of the

| i ght em ttigng el tonC rq i y circuit (SRAM. .18.. A
l'i ght em’ttl:g'ng de‘SF@g%@&c éilegrr%g??ﬁﬁ}c a(%l?’ncgg% wherein the neans for
storing data. onvhergindee msans fgstoring data oe adhng-wayisgileminenes chara¢erigtig ol 2006
the light e kit ReitEheBRHenEQIMITisEE a sAtiS hithlory BRORI (SRANIFYI T (SRAM . 19. A
light emtting device as clainmed in claim 3, whereinh the neans for storing
data on a tinme-varying |um nance characteristic of 5 the light emtting

el ement colfri sesA Hglsteatiitingrdenioe yis clatroed th ofSBAY) . 20. A light enitting

device as cl ai i i , er.ei n_the ans for .storing.,data on a
time-varying | lr]fr‘lg}rlléé{%él gﬂ%%%cff) }QA?IP%‘W @atgfm atr{e SYHgNe hétmn??‘f%ﬁm@‘%ﬁ’éﬂ? of
conpri ses #halight ewithingrelement cauprises SRANY met@r dircudt (SRgM).emi tti ng devi ce as
claimedign claim5, wherein the neans for storing an anount of |um nance
variation Qf a second light, emtting el enent conprises a static nenory
circuit (SRAV) . AYebtemifingdeyiceapclaimedyingdaimcd as claimed in claim 6,

wherein the meanwhb@in tieQidang f@ bt arRburt WABRAGR MAFibAdd O Kcord AgON
atic mepory circuit (SRAM. 23. A

light emtting el emenpt conprises a st
li ght emi tt%t&%%(?fftﬂa{]%oém%ﬂr% ﬁﬁt&af’ ROty Firquit &rein the neans for
storing data on a time-varying |um nance characteristic of the |ight

em Lt ngs ehomment s AEARiRRR vl AUl Pty roult (DRAM. 24, A1 ght
L ,

em tting device as-cl In clarm erein the neans for storing data
on a tine-varyi nyhrigi Hamecang fegrsirring dnsarmenny bf dinatve varigtion efd sacond light

el ement  CORRAHIAL Slehctll ERrscsB FRAY nfehddrd bir &R@/MM 25. Alight emtting
devi ce as cl ai rrgd in claim 3, whelrei n t%e ?nsans 02 storing data on a

time-varying | um nance characteristic of the light emtting el enent
conpri ses a3dynam lightesmittngaeviceaé clafatdivh.clad@ 126. A light emtting device

as claiqed in clagim. rein the ns for storing data on a ti.ne-varying
| uni nanicag char acvt%léé(pﬁléft lil%mg?ns,f& tﬂ%“&”&%ﬁ?“ g%qu-Yq{gng&gn@ﬁ{tceccgﬁﬁFE@gtgc %ta
dynanm ¢ me#hsrlight emitting ele@RAMomprises a dynamic memory circuit (DRAM).

24, A light emitting device as claimed in claim 2,
wherein the means for storing data on a time-varying luminance characteristic of
25  the light emitting element comprises a dynamic memory circuit (DRAM).

25. Alight emitting device as claimed in claim 3,
wherein the means for storing data on a time-varying luminance characteristic of
the light emitting element comprises a dynamic memory circuit (DRAM).
30
- 26. A light emitting device as claimed in claim 4,
*‘wherein the means for storing data on'a time-varying luminance-characteristic of - .-
the light emitting element comprises a dynamic memory circuit (DRAM). -

35 27 A light emitting device as claimed in claim 5, , ‘
wherein the means for storing an amount of luminance variation of a second light
emitting element comprises a-dynamic memory circuit (DRAM). -

-28. . Alight emitting device as claimed in claim 6, SE
40 v« .~ wherein the means:for storing an amount of luminance variation'of a second: lighta oo
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35 27. Alight emtting device as clained in claim5, wherein the neans f?r
storing an anount of |um nance variation of a second light emtti ng2 JUN 7006
el enent conprises a dynamc nenory circuit (DRAM. 28. A light emtting
device as clajyed,in claim6, 40 wherein the neansf storing an amount of
| uni nance \?amﬁéltléltgie&eﬁt}egf C%{ng%sfgﬁdlm?rﬂﬁtr@?mOWé’“fmﬁMG emitting elenent
conprises a dynamc nenory circuit (DRAM. 29. Alight emtting device as
cl ai med inqel ai m&l-wg-ﬁi .oring data on a time-varying
| um nance char act er1 St c1 or% &egﬁ:teﬁqggplﬁﬁ%cf{ne%@til’ng. el enent conprises a
ferroelectric rreWJ_é‘?l'?mdh? Bgrns forsanye da@e ona timegaryisgiluminageaidwrasteriatic of ai ned
in clain 2thovgtt @iniktih D lHRADSN{pAbes ,%tfél%eiil&u@@ﬁl@m%z &rchitf(PR@)ie)\.’ i ng | um nance
S a fer

characteristic of the light emtting el enent corprise roelectric
menory circuit (FRAM. 10 31. A light emtting device as claimed in claim
3, wher ei n30he nedtightfentittiigatevitg aslalaim@hinaldiinE- var yi ng | uni nance
characteristic o ] . gh m.tt.ing element conpri.ses a ferroelectric
menory circuit (\&Eﬁk}?%h%tj’%‘% f%kSth%gatngtgﬁ}%e@V%n@igé‘émﬁ’?nﬁq ARCLETSHC 8} ai m
4, wher ei n thehléghtemitting glemenbedmpgsed atferramecsric mamomeciscuitdFRANDNance
charactgyistic of the light emtting element conprises a ferroelectric
menory circguit (FRAg/}pl. 33. Alight emtting device as clainmed in claim5,
20 wher ei n3the nedHghteapttngslevics aaplagnesimtclaim 3,uni nance variation of a

second |ight enyhdrbinGh@m@amYor ROARE HHRSn A thed -y ' isHCHf t
(FRAM . 34, A.Light. en t SOIRE 188 3@ eI R9IS HrhIrfinSPHREMEHTE U

.lLight .em1ting device_.as clainmed in ¢lajme,
neans for %l%eglgghﬁ myn ﬁ%mﬂlg‘&?fnppffﬁ#ﬁ el MEPPH LIt AFRAMING 1 ght 25
emtting el enent conprises a ferroelectric nenory circuit (FRAM. 35. A

l'ight epd tghng deyy; |3 ' | aj.m 1. erein the correction of the
vol t age suppl i ed ?%ﬁﬁgﬁl\gye@gg#glgﬁlrl%iemt%?ﬁlﬁg plural light emtting
el ements is suspekded thewmesnsdor seting dita ohe tumpwnyingfluthinahceheectaistiavt on of

the one patid 1@gﬂteﬁli&ih§er§%ﬁmAéolﬁdpg&sa%é}rc%l&ﬁg‘&heﬁ%@ﬁé&u&? WRptial 1umnance

reaches a given val ue. . ight emttin evice as clained in claim:2

wherein the correction of the voltage supplied fromthe voltage source to
t he plural 3Bi ghtA#ight dnhiftthgadevtoeat slaifiediaspancgd when a ratio of the anount

of lum pance variation.of the.on articular Light emttin 5 el egent
Ver sus {bﬂe initi g@%]%eunnghﬁ%%ags f%rasg A YPMEH, 0&%@?‘“@7’.&“@ 1 ghd sEand fighlg
devi ce as e¢matingdlementéamprises a frarebictrid inemony disnitiBRAM). t he  vol t age
supplied fromthe voltage source to the plural light emtting elenents is
suspended ., when a ratio of. the anpunt of |um nance variation of the one
par ti cul ar 3 ghtA bghiramiting deyice|as glaimediaradaim @.he i nitial | uni nance reaches

a given val ue,  4ferein the means for storing an amount of luminance variation of a second light
25  emitting element comprises a ferroelectric memory circuit (FRAM).

35. A light emitting device as claimed in claim 1, wherein the correction of the

voltage supplied from the voltage source to the plural light emitting elements is suspended

when a ratio of the amount of luminance variation of the one particular light emitting
30 eclement versus the initial luminance reaches a given value.

~ 360~ A light -emitting device as claimed in “claim :2; wherein the correction’ of the:
voltage supplied from the voltage source to the plural light emitting elements is suspended
when a ratio of the amount of luminance variation of the one particular light emitting
35 element versus the initial luminance reaches a given value.

37.. - A light emitting device as claimed in claim '3, wherein the correction of the
voltage supplied from the voltage source to the plural light emitting elements is suspended
. . when a ratio of the amount of luminance variation of the one particular light emitting -
* 40 . element versus-the initial lumjnance reaches a given valuei:. .~ .. -~ ;ou”
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2 JUN 2006 38. A light emtting device as clainmed in claim4, wherein the
correction of the voltage supplied fromthe voltage source to the DUUN 2§
light emtting elenents is suspended when a ratio of the anmount of

lum nance variation of the one particular light emtting 5 elenment versus
the initial |um nance reaches a given value. 39. Alight emtting device as
cl ai med i n 38l ai mA5]igithemitimg tdlaeicemsrcﬂﬁ;imedmnoéiaﬁxha wiakdinghe &uﬁﬁd:tidﬁdoif fem

th | t . | ded. wh
2 Fatto of WRaRY Sibekict bl B Volee Bk STl el SREREE slehheltR SRR g "
emitting Foea| epdie of hesusour ofi Inminaake Ivmtmn@iéthegamhmﬁwl@ light enaittire

40. A | Tghteleaibnk bdd: HlE¥iiGA lahihhad fBaches AL, wherein the correction
of the voltage supplied fromthe voltage source to the plural |ight

emtting elenents is suspended when a ratio of the anmount of | um nance
variation &b. t he Aotightpanitiigglldavict i@ hdlaig¥dt il €16im 355 valeRdIB Nhe \éﬁfréétﬁ)nt BE the

initial lu ce. r n val u ectronl ar at us

it al | TLNANCG P BACASR 1R SUNER SUEHS: it Al o fer SRR Sl paqd

canera, a ivdpatompmtivoofthecamowmt mfiinénanonpatigion of therdrebpaticulmgkight emitting

r epr Odedl %[bméﬁ?Vérgt%’tfléllﬂQQQJélgl e[elieg&?fzgggl;\!en%amedeo canera and a ITDbI l €
the 1 ght

phone conpri sing Ice as clainmed in claiml. 42.
An el ectronic apparatus selected fromthe group consisting of a display

device, a 4di gital light érhitGR ReRFce %slﬁﬂﬁ{egpmctﬂﬂiﬁp%e he?elHQHé |c‘8rr€ Ub£ne @
portablelmaereglg tlgF eV|ce 9812 etyg;;.i1 vl deo canera
and a nobi Y8 HYSHEP hye argﬁsf"i“ﬁﬂlto hrad &t tﬁﬁ“’@@gle e&fsﬂéls‘&‘ipﬁ%@f@ n
claim2. 43heAm sdtiecof thiei m@mmfammaﬁeé eatigibn§ 60Met diR SHIrBHPACRER| @hitthg Of
a displ =4 @FeYﬁe?l V% tﬂégﬁtrlzﬁllmﬁ}n e eg&%g%(%\(aﬁnéfgﬁlet op conputer, a nobile

conmputer, a por e 1 nage repro Uct a goggl e type di splay, a
video canera and a nobile phone conprising the light 30 emtting device as

cl ai med, i 48] &1 Mag ddkibingAoSEERLRRIA AIRAALD SERERHECIY AR ALY

consi sting 0 E cﬁes | ce camer a
conput er, él%‘ stilbe -top, C%Ptltéblaemplﬂtﬁg@mmwo@l perabie lmwrﬁg@du@wn

goggl e t ypdedbs,pi gvggla typedﬁ@plﬁﬁ@f/ﬂe@%&n@ranﬁﬁ 4 enddNIRPhoRO RBMbALIAY thdGghd ght
35 emt mﬂﬁ% ég .as cCl ng F clal m4. 45. An el ectronic apparat us

sel ected fro Yroth- eOIRSi L fiaG lof a display device, a digital still
canera, a |lap-top conmputer, a nobile conputer, a portabl e i mage

r epr oduct i dewi.c 0 Y. S vi deo,.
phone conp(ra?m n K?hegeﬁtl%n%t%hwsﬁgﬁﬁge efg(%n?e{hea oeP &l Congls m|gn fg (gllsl?qna%dewc%@ 2
JUN 2006 4digitah Stél eRran Wpdpp spmpuist, §em@lmiee@mmm 2 pert@ﬂ@ Upageowpioduétivg of

a displ ay @%b@ea géggléi'tﬁietcﬁkplﬁ id ide@aira #hd Qlﬁu}b‘ﬂg ﬁgﬁg‘é&ﬁ nmgggg hgﬁt

conput e reproductlon devi ce,
vi deo c%?neF’é"?tg %ﬁwﬁ%ﬁnﬁ%"ﬁﬂd’ﬁé aHBprising the | ght emtting device as
claimed in claim6. 5 -

43. An electronic apparatus selected from the group consisting of a display device, a

digital still camera, a lap-top computer, a mobile computer, a portable image reproduction

device, a goggle type display, a video camera and a mobile phone comprising the light
30 emitting device as claimed in claim 3. -

. 44.>  An electronic apparatus selected from the group consisting of a. display device, a-
digital still camera, a lap-top computer, a mobile computer, a portable image reproduction -
“ device, a goggle type display, a video camera and a mobile phone comprising the light
35 . emitting device.as claimed in claim 4.

45. An electronic apparatus selected from the group consisting of a display device, a.
- digital still camera, a lap-top computer, a mobile computer, a portable image reproduction
. device, a goggle type display, a video-camera and a mobile. phone compnsmg the light
- 40 .emitting device as claimed in claim 5. : : S '
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47. Alight emtting device as clainmed in claim1, wherein the accunul ation
of at |east one selected fromthe group consisting of the |ight en?sgiNdos
periods and the gradation | evels of said one of the plural light emtting

| ts i i f. the pl | Light emtti | ts. .10 48.
o ot v ML e 9360l A9 RHLFRln b P ETh AR L SRS et o
at | east ornfigitablelt cadety oiaptiop cgmputer,comsebid¢ congpwér, a pheabile ghagearpsdictivn

o ; . Loliar pete
B et s | Soriog, SnRa i GSMRLS: HaeRatheflfindh rhlcHdhBlookp e 30 HEhTY

A light eniCPitig dgees aeclauncdigich@ G- n clai m 3, wherein the accumul ation of
at | easts one selected fromthe group consisting of the |ight em ssion

periods and-the g tian.leyels of said. one of the plural light emtting
el ements i gwmaxi rf{j%er?lﬁﬁe%&cetaﬁglaﬁﬁff%d?%t enitting el ements. 20 50.
A light emtting dhwicoethesacclmaiiation iofi at loastnond, seldoted efrom tthe gRwp Watibistingosf of
at least o : sisting. of the.light 1.5S1.0n
peri ods angﬁ% ﬁ%ﬁ‘%&gﬁ %ﬁ{ng\gglpgﬁeggl% g&at?o&.fgﬁéls 8?5%1?1811&0@%ﬁﬁ%ﬁ&%‘?ﬁ“&ﬁ%g
el enent s i $lomsotsigmasimenes ehase of the phirak laght einghing eleiienisng el enents. 25 51.
A lightyemtting device as clained in claim5, wherein the sumof at |east
one selected fromt.he group consisting of the light em ssion periods and
t he gradat i4gn l e ilghtda%mg gdl%BWS agrlajied I algm 2, i ght enitting el ements is
maxi mum oL t hose ﬁrheﬂliehﬂhlalj Mb@hul:ai:i@lﬂbf@fﬂtzfaétidlﬁ s%leﬁféﬁrﬁfcﬁn t?@gl%% Bnsiste of
emtting i .cl.aimed in ime,.. rein.t su tE t one
sel ect ed f?%émﬁﬁﬁg?%blg%%p%oﬁg i gitﬁeggr(?gétf%wﬁv‘% Gﬁfa.“g OB?rgtgleciﬂurﬁ ﬁ Ung
gradat i on lelepsngs ismagangnofithasé of the phiral light kingftihg elietisng el enents is

maxi mum$pf those of the plural light emtting elements. 35 53. A light
emtting device as_clained in claim1, wherein the accunul ation of at |east
one sel ect &d- f r ort HER Stitiing desissias elaimpedbin claimed, | | ght eni ssi on peri ods and

the gradation | eveheredf theaicBui@LoM of BElcaRt! dHedeldoicl Mo Thd Liddg SheSRIM 5 1S
maxi mnum of nts. ;:;°40,' 51 2°JUN

ho of .the plural lLight emtting ele . e
2006 54, AT BRI SBH P e Re doe.gragfianietels AT SRy of gl Hekaniting
accunul at i elenwhtsds nlagastm of hsebeticeturbirlamht eiétigs olemeionsi sting of the
l'i ght ey ssion periods and the gradation |evels of said one of the plural
l'ight emtting

50. A light emitting device as claimed in claim 4,

wherein the accumulation of at least one selected from the group consisting of
the light emission periods and the gradation levels of said one of the plural light emitting
elements is maximum of those of the plural light emitting elements.
25
51. A light emitting device as claimed in claim 5,
wherein the sum of at least one selected from the group consisting of the light
emission periods and the gradation levels of said one of the plural light emitting elements
is maximum of those of the plural light emitting elements.
30
52. A light emitting device as claimed in claim 6,
.- wherein the sum of at least one selected from the group. consisting of the light
. emission periods and gradation levels of said one of the plural light emitting elements is
maximum of those of the plural light emitting elements. -
33 -
53. A light emitting device as claimed in claim 1,
wherein the accumulation of at least one selected from the group consisting of
the light emission periods and the gradation levels of said one.of the plural light emitting
- elements is ' maximum of those of the plural light emitting elements.. ;.. -
40 SR :
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el ements is mninmmof those of the plural light emtting el enents. 35_’2@6
Alight emtting device as clainmed in claim3, wherein the accunul atz H
at | east one selected fromthe group consisting of the |light em ssion

peri ods an the ar tion levels of of the plural light emtting
el enents i § i ni rruphf%fte t61§§d8¥1°?ﬁsé°1ﬂ’|r’ﬂﬁ%d emitting el enents. 10 56. -
A light emtting dwhq:rem the acdumiuigtbni of atllaasm)nh seldfmdefrmnttlnegmpwmﬂmtﬂgoif of -
at least o & | i

per i ods and He gragard be oo SOPAGERATLE st ond P AL APV SRR e
el enents i §emquriﬁmlwrnmheg@omoftth@pbra!rhsht ¢rigfing @@mmw ng el ements. 15 57.
A light #mtting device as clained in clai m5 wherein the sum of at |east

one sel ect fromt roup consistin of t I | ght em ssion periods and
t he gradat Sgn I evéﬁgﬁ%“g@igﬁﬁﬁﬂéeﬁf’rcﬁ ﬁP& 3ight emtting el ements is
m ni mum of those ofhdrbia tbé deamulatipit ofenilédst o5 SNt em tﬂ@gﬁs& cAndiétipt of
emtting d aim |nth r st

sel ect ed fr?%elrr%(f t%&d(rstséoglpﬁ& gg%&lt}heggrggat{%@eﬁ YRE sat ﬂ?%gf ﬁ"ﬁ pzlér? @lﬁ gmghe
gradati on klewsnts ismisiaivh ofibosf ofithepivkal dight émigfirtg dermetts.ng el ements  is

m ni mumgf those of the pl ural light emtting elenments. 25 59. A |ight

emtting deV| ce conprisi.ng a substrate; a pixel portion on the substrate
conpri si ng>& pl urf%\llglﬂtfﬁaﬁm&dgweéwﬁtmqﬁ?gmélaémélnt s; a signal line drive

ci LC;JI t t on the Sublgléréﬂi[ B atcégnﬁlaﬁﬁﬁﬂﬂhma%t'dﬁ@ s@{c)abt‘é@ ﬂt?dn’i i éro Pf cbﬁ's"i‘stm of
substrat e; xi bl e printe i,r cui strate; squrce on
t he subst rélf remﬁfboﬁp gs @g}et%raéa IFYFE Byiﬂ‘ png PBWPP tr?&“mng

el enents; mmhs)mlmahmubﬁmosagafaheph:mhﬂmgheérm@tmgoa‘lerﬁéntﬁ east one sel ected
fromthg group 35 consisting of |ight em ssion periods and gradation

| evel s of each.of the plural light emttin el ements based on video

si gnal s foP7cont rblightsitting devigaes elaimed iorelaars, ods of the plural 1ight

em tting el enent Syhere BB Sum' & atIEA% RS stiBGed %loﬁi’*}@t%'guﬁg&ié%%tdf e Qe at’

| east one selected from consi sting em Ssi on periods and
gradati on FEYVSEIQ Rﬁm@%ﬂfi E‘F %&’“BP devels of git Ste ofghe PI‘Halr@]# ?Itﬂitﬁgg glegeatst s
52 2 JUN 2@0finimamsoffithgseSi el plgraliigta eafittidgleigi@nwar yi ng | umi nance
charactgristic of the I|ight

58. A light emitting device as claimed in claim 6,

wherein the sum of at least one selected from the group consisting of the light
emission periods and the gradation levels of said one of the plural light emitting elements
1s minimum of those of the plural light emitting elements.

25
59. A light emitting device comprising:
a substrate;
a pixel portion on the substrate comprising a plurality of light emitting elements;
a signal line drive circuit on the substrate;
30 a scanning line drive circuit on the substrate;

a flexible printed circuit on the substrate; . ;
a voltage source on the substrate for supplying a- voltage to the. plural hght
emitting elements; . .
) - means for calculating an accumulation of at least one selected from the group
.i»385  consisting of light emission periods and gradation levels of each of the plural light emitting:
elements based on video signals for controlling the light emission periods .of the plural
light emitting elements; . .
means.for storing the calculated accumulation. of at least one selected from the -
group consisting of. llght emission perlods and gradation levels.of each of the plural light .~ "
.40, . ~emitting elements; : o &
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emtting elenent; neans for determ ning an anount of |um nance vari ?Z,“lﬁﬂ gbr
each of the plural pixels based on the data on the tinme-varying |lu h @
characteristic of the light emtting 5 elenent and the cal cul at ed

accunul ation of at, |east S ected fromthe. grou SIStl n

li ght ‘emi ssion péfid %I?graﬁtan{l%éle a1 & TR VB gﬂn ‘Eﬁ‘:teé’@tlgé’gttf’hg‘gﬁhe
vol t age supﬁpilttmgelmmmt he vol tage source to the pl ural light emtting
elements 1o ret ufah0gd tl'étb ga‘?{arﬁgﬁ'itogf fuf .,.a%]pé”vﬁ{latldng ea%ﬁ‘ ftljhga)hgglo

elenents to anlnltla nea or correc
signal in P¥Ehbeed g t%ﬂﬁeﬁgéhetm@rvamﬂag iltreln@lm@hmtaetemetmﬁthe lightoemittingf

| um nancs \é@é’méﬁt la R t1Rf cald%ﬁat&i"&:cﬁﬁa’iﬂdu%ﬂ |o@ bt lehd e §HE<§tEd REmehe c%ﬂ st1

anount of e variation of of the other light emf{ti nts
than the oﬁzﬂ%ﬁﬁ@&ﬁsﬁ’tﬁﬂ@@% adgtien kvl | t her eby correctl ng the

gradation |evel ofeaeaddr afrectigg aidweasltagblsgbpheanir@ﬁlltﬁg v@lt@g&gﬁlscet tlaatae tphgapne

Cobst rat o. gbPHaifl Hbiafhs fo FAGH. g Rl t B g fhe hG RER R o Ppcply

portion on te Reintiddumaasceenpri sing a plurality of light enmitti ng eI enents

20 a sigpal |inepglhihy ﬁ)rcdoh‘é&'t'il#% eXIVE(fe% s?éﬁ%? %I{ %hﬁmn@f tﬁcc%%fll}' {I'%tel ] (ﬁﬁer\éﬁce

circuit on_ the subpstrate; circult substrate;
vol t age soleteeeihg ‘Hﬁo‘gﬁGﬂW@W%WpQWﬁQH%P%P@a@]&}ﬁGm@ﬂflég gletmeat and ght

emtting 6|aﬁr£ﬁﬂi1i‘at oPRriiRms vﬁﬂiﬁ&&if@db}%f ﬂhﬁ ofer AShieiRd Qom&ts ﬁIan'tﬁ‘@c%ﬁe one

selectedfro oup. ..Cco SIStI Ssi.on peri.o ation
| evel s of H: gifl fee“Et erpi:x&h{h%@ﬁytcmr%ﬁmgéﬁ%ﬁ@ﬂ%tg) S‘é"éé‘g ?F?‘\Hq.d ther

si gnal s fodlghbq:mxtmg clamenth thanithihdnepartiailarlighe embtsg ebmeite pl ural 11 ght

em tting el ement r t I ated accunul ati on of at

| east one sel ect Zvo]f #@%Qﬁoﬁ@x %1% !ri%g)ﬁl t@%hlgb%{sr I'ng of light em ssion periods
and gradation levels of each of the plural light emtting el enents; neans
for storingodat apgqg@eﬁﬁtqggu%gé Bémpidthpance characteristic of the K ght
emtting el enent; means for determ ning an anmount of | um nance variation of
each of the pl ur &SUPSiBi&i ve| s based on the data on the time-varying

| um nance char ach@txapbmoﬁfontﬂi@sdbsgﬁtb c&ﬂphﬁmlg\lg phesleyentigngnitthe dahdid;at ed
accunulﬁtl on of at, §f91§e he se gl“? fromthe group consi sting of t he
li ght enl ssion parisods th:érc'dﬁ G857 %%el s means for correcting the
vol t ager suppl i ed séanoing live drbzletcagmtsnthmbsmw,he, pl ur aI light emtting
el enents to retugn, &itﬂﬁtffb{&?&ﬁ&t g@og‘_fa the plural '"light emtting.

3

elements 40 to an Init um nance, 2 JUN 2006
a voltage source on the substrate for supplying a voltage to the plural light

emitting clements;

U

25 means for calculating an accumulation of at least one selected from the group
consisting of light emission periods and gradation levels of each of the plural light emitting
elements based on video signals for controlling the light emission periods of the plural
light emitting elements;

means for storing the calculated accumulation of at least one sclected from the

30 group consisting of light emission periods and gxadatlon levels of each of the plural light
emitting elements; ' ‘ '

. means for storing data on a time-varying luminance characteristic -of the light = . .
emitting element; ,
- means for determining an amount of luminance variation of each of the plural

35 pixels based on the data on the time-varying luminance characteristic of the light emitting.
element and the calculated accumulation of at least one selected from the group consisting
of the 11ght emission periods and the gradation levels;

~~means for correcting the voltage. supplied from the voltage source to the plural- e

. hght ‘emitting elements to return the luminance of oie of the plural light emitting elements . . -

. 40  to an initial luminance; and . L0 S S T
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means for correcting the video signal in a manner to conpensate for_a

difference between the anount of |um nance variation of the one paZtJiUfM‘]Qﬁr

light emtting elenent and an anount of |um nance variation of each of the

.other light emttjn | enent.s than.the.one. particular light emt}jn

ol ement . “t her by ATy BrEP R e Vided v G ineh aangt o FompsRsaie 67 gy dilirenes

| i ght emi t tehpeeltenanowmnt of iminireceondapar of thebae partigiar léght emitigg eleerRNind :

wher ei n al Iy, o iR B - t ' rectjon
an Ao MBARMNAE GaPioch Vi SUPSE 3 tfher ﬁggtséé\@ﬁgn? é@ﬁrﬁ%ﬁf {SiI%.EI rtrll?e déI%eO {es

of the video slfgna,l provi des a video_ signal 1ncr (
an i nt eger PaRisplag fght apiftingelementgtherehy icomcstingdhe grdatnaHewd of pachotf e otherg ht
em tting elligibahitiid@anbhs 1RO ptihdar HdhpBhithAE Libngg, el ement. 10 61. A
light emtting de\qqce < nﬁtﬁm‘ sing: a substrate; pi xel portion on the
substrate conpri & ’{f“hagf’ SReaps gie onithnSubsiAtesdndy el enents:  a signal line
dr ibve circuit olrlwﬂl!amimﬂiesiomttmn dﬁha_vmarsﬁgﬂﬁgpﬂoivigﬁs driided s@@ﬂaﬁ%ﬂciea@dﬂ B
substrate; 4, ible p ircuit. on the substrate; valtage s ce
on the sub %t?a(_{ne&%ﬁgféssa& %F%Eﬁgf"g C%tlr‘flgﬁ% rﬂgeogriaﬂ%tm& %V%I 0 |‘°‘ra§ht°? tﬁ‘lmgﬁjﬁ ﬁéﬁt
el ement s; mﬁﬁggﬁlﬂm@mfgmtlngoaepaldi@olaslig]ntadrniftmgebanmﬁm.ol ling |ight emnission
peri odsyand 20 gradation |evels of the plural light emtting el enents over
several ti rrgs; mealns for .calculating an accunul ati on of at |east one
sel ected f®Obm t hé §% Epitting ASYISs $HBPTENNG:| ght eni ssi on periods and gradation
| evel s. of each ot stfhgraptural light emitting elenents based on video
signals for controlling.,the |ight em ssion .periopds. of fhe plural 1ight
emtting el ement &Pt p‘%@&ﬂé’nfﬂb‘%@f%&? HWH%R%QP&E%W@E{IE@%W&#%‘F’F at
| east one sel ect edighaldmetdrbre ciycaitipn densbsitdteg)g of |i ght eni ssion periods and
gradatipn |evel s, Qf,§ n%fdrﬁﬁé%fr%i!t'lﬁ)@'the'siug ate,erri tting el enents; means for
yl ng

storing data on a t1 ne- ér 1g [um nance chardcteristic of the |ight
enmitting el enent a flggibigpiined ejrcuifamdhaiuhstrgtean anount of | uni nance vari ati on
of each of the phufoMage Rb¥RE SorPaRE SutRRateNSr AR b N1t Ed8s MBE WL 1i

| um nance cha%{ajlctfri s%l c of the light em ttri ngﬁlygilﬁerrent-gan% ?iébl.]cg]l c1 tat ed
accumul at | SAEPE SM8Est - one sel ected fromthe group consisting .. of the

i ght e ssi on_parchicSoranshygingdatided bigte| i cam@sting Qighe ehfiakin Paiddicand
vol t age,su v e source to the plural. 35 light emtting
el errentezsost %pdrdéﬁ%} %@%ﬁ‘gffh@%lunrghé%ﬁ SFI.I%HE egef“eflffeovﬁf %nga? 1M§ft emitting

el ements to an mghnd &r dalowlatimgoas acmohubainsoff airlesd rone celenigd t finem thel @ooup
signal in s of {BhCH W t . . Of

| um nance v§;ﬂi at ggn 1%%1 ?ﬁgﬁgﬁg&%gs% 2%{%& E{ul?feﬁ'%ﬁg%‘e%? i"?gﬁé«;‘i’%%g% and . an
anount of FiFmsHEnRased api Adsosigedls dercporsrollingothetliaht emispinn periadsiofghe lpbwant s
than the ofight 4fittpardiémedtar 11 ght emtting el ement,.thereby correcting

t he. ra_gationlevel of each of th t her
9 meéans I‘or s?ormg t51e caFcu?atte accumulation of at least one selected from the

group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;

means for storing data on a time-varying luminance characteristic of the light
emitting element;

30 means for determining an amount of luminance variation of each of the plural
pixels based on the data on the time-varying luminance characteristic of the light emitting -
element-and the calculated accumulation of at least-one selected from the group consisting = : . -

of the light emission periods and gradation levels;
. means for correcting the voltage supplied . from the voltage source to the plural
35 light emitting elements to return the luminance of one of the plural light emitting elements. . .+
to an initial luminance; and
means for correcting the video signal in a manner to compensate for a difference
between the amount of luminance variation of the one particular light emitting element and ' -
Seome oo an amount of luminance variation-of each of the other light emitting elements than the one. . -« .
. 40 particularlight emitting element, thereby correcting the gradation level of eachiof the other.. . .-
54




54 2 JUN 2006 light emtting elenments than the one particular |ight
emtting el enent, wherein all of the means are on the substrate. 62.2 AN 2006
light emtting device conprising: 5 a substrate; a pixel portion on the

substrate | 8- i of 1li.ght .emtti | ements; a signal line.
‘drive cir cgfﬁpp%ﬂrl\ﬁ?%élgl&gﬂgg E}gapéﬁg%nes%aé{ﬁ%qﬁdlgﬂ Fﬂgltg'gg VENERY cuit on the -
substrate; a fl ashiemiealhpf theankaos awwintithosubstretesubstrate; 10 a vol t age

source on the substrate for supplying a voltage to the plural I|ight

emtting el enents; means for sanpling_ a video signal for controlling |ight
emi ssi on pé&i ods tegutinadryee PRURISAGf the plural light emtting

el ement s5 over sewvetbdtratd; mes; neans for cal cul ating an accunul ati on of at

| east one sel ected.fromthe gyou 5 consi.sting of light em ssion periods

and gradation | efdl’¥ B?mé’gcf’ﬂ%‘? S“{?’ﬁggtﬁf’ﬁﬂ?lﬁﬁlsmgﬁﬂ?ﬁ“éw of P‘E’@‘ ené‘ﬁ@ﬁr??ﬁ‘%g%sed

on vi deo si gnal s afsignaklome drofel dinegit bhehd subkiratenmi ssi on peri ods of the plural

light emtting ela%gzﬁ@ﬁrfg'rlil{éecﬁﬂ% cﬁr%ﬁitﬁﬁ%ei éﬁgsth{ﬂg- cal cul at ed accunul ati on of
e omtihe group

at | east one sel ect et : € consisti’ng of |ight em ssion periods
and gradation | epdlesiblg priutedhcisguitanethpsubsiratel i ght 20 emitting el enents;

means for storing ¢@fage QBuitet ddTRhe’ 3EDELAG fdﬂf‘éugﬁgﬁfgaﬁh@&égé %:t’ﬁé Il Hehe

light emtti.n eiemen'g; means for determnin mount “of | um nance
variation GPEHEREEMS e plural pixel s based on the data on the

tihms- v?r y: ng | unineanc lé‘oﬁfsmﬂilﬁﬁigeﬁ i\&lld'ocsigﬁaltﬁe dofnﬁ@ﬂin%ﬂi@&ieﬂﬁ%sicaﬁp%&ﬁeﬁl{d and
the cal cu . ion of.at |east one selected fr.omthe group

consi st i ng%}@t@&ﬁ%@?ﬁgﬁh%ﬁ?répéﬁ egaa‘isnéa’gﬁ% cbvﬁéaeé’tef%ﬂn}eé’vel s; means for
correcting the vuoleaayéorseappiliting 4 acnunivdationl efagfeleasd ume eseteoteti hfeoml| the aroup

i ght eMd t L AGstBlQITeihBerhRsibf bridkst ! 6 LY @i ANt
emtting el rreSnt S t%ha?\ A ) t_irpgll%qsuaﬁﬁ a@é@%&gl@ge%glaon@ﬂ? %151 ?31@5#‘;%}&1%‘#4%
the video SisgHats pased omaYider sigaals dapeentolling the liehdjenfissiem periods exfiibe plurhle
anount of lighi aaimee slamb@ti on of the one particular light emtting el enent
and an amount of lunminance variation of each of the other |light emtting
el ements t han thgle%%orp%?qq% ea‘?aiq“?”é'ﬂfa 31g @?%r*ﬁ?ﬂ ong elegtgd, from the
correcting grdup gnsidtng onliplevehissidn perddisaind tdislativh eeveld dfodakh ffite plag Iith

el ement g, t Qﬁﬁ'ttihg% eﬁ{k‘ﬁtsparti cular light emtting element, 35 wherein all of
the nmeans are o % e stbstrate, and wherein the correction of the video

si gnal provides mepntéy svgmmdataner ediredtvirying lupiinancerehatieteaists ofiithé highger )
for controldiffigeeRenear;adati on evel of each of the other light emtting

el ements-than the one _particular light emtting element.., 55
means for determining an amount of luminance variation of each of the plural

pixels based on the data on the time-varying luminance characteristic of the light emitting
25 element and the calculated accumulation of at least one selected from the group consisting
of the light emission periods and gradation levels;
means for correcting the voltage supplied from the voltage source to the plural
light emitting elements to return the luminance of one of the plural light emitting elements
to an initial luminance; and
30 means for correcting the video signal in a manner to compensate for a difference
‘between the amount of luminance variation of the one particular light emitting element and
+an-amount of luminance variation of each of the other light emitting elements than the one- -+ -«
particular light emitting element, thereby correcting the gradation level of each of the other
- light emitting elements than the one particular light emitting element, :
2035 wherein all of the means are'on the substrate, and
wherein the correction of the video signal provides a video signal increased by m
- bits (m denotes an ‘integer) for controlling the gradation-level of each of the other light
- emitting elements than the one particular light emitting element.
40, A
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