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I'ng el enent formed on a substrate is encl osed bet wea:-
the substraté“é*hd a cover nenber. Also, the present invention relates to a
light emtting nmodule in which an IC or the like is mounted on the |ight
em tting panel. Noher iRt EMITIING BESICE ARD ELECTIRONIOKPPARATUS | NG
panel and the light emtting nodule are generically called I1ght emtting
devices. The present invention fUSING THE SAMEt 0 el ectroni c appar at uses
utilizing the light emtting devices. 2. Description of the Related Art A
light emtting elenent emts Ilght by itself, and thus, has high-
visibility. |s The Iight e, a backl i ght
necessary for a liquid crystar— C < ich is suitable for
a reduct ion, ofpidqd b GRtn&Hibhi N device in th| ckness Al so, the |ight
emtting elenent has no limtation on a view ng angle. Therefore, the |ight
enmitting device Whepgséitdnvydngbh relates to mgglﬁLeanahigbﬁaasl lhwﬁﬂ‘;h}igh&ﬁmtmg ]
attracting attention as a a ce that ,u stitutes for a CRT or the
LCD. 20 | néleapst éﬂw an?esqqasgﬁﬁc N eﬂé)eéwmt F SHRSEALe apd LPRYFEMERRCI WA ch
a | um nance\is tisOptksept ifdntidn RIAES ol £1i g ehftting Hodd®! a3 GKich Bn 1008 the like
specification. The light emtting el ement i ncFudes an CLED (organic |ight
em tting dio#wpntednonvihg !lgb'eer@lltéeg rRaAcls o Yot thdte e Hiis (Se¢¢eﬁ@atl@n, i lightng
el ement §) ‘é %ngopaﬂel':ﬁ}h hd & ﬂt %Hhmgoxﬂo&’lhépiré‘ §¥: \M;]l}hﬁu% ht Znitdlg O-ED
i ncl udes aye cont ail ni ng &n organfc conpound I n escenc
gener at ed leaqﬂpl |"Rhatprmnoinvant1@i fother celhtce ta cleetrexnt rapparmus&mdmi@ thes
obt ai ned ( ani ht emttlng material) (hereinafter, referred to as
organi ¢ ||§ﬁﬁt eé’?h?tf é"q dyer), an anode layer and a cathode layer. A light
em ssi on i Q. r @escriptiog of theeR¢laed At ate from a singlet excitation state
(fluorescence) and a light emssion in 30 returning to a base state froma
triplet exci tat i Anllshtam‘elttéxpgmlspmt emite igh} bamsgtf and thus, hasrhighsdsibdiy.i n-t he
organic o eat. . jt ma
usg one gr F;B[h@n& ov%nq eose%:rnlragegg#/ Ctﬁ’ }hrs}%cggr%sa’ %ot eﬂq'ﬁ dr?s?zrﬁl t%l S
speci fi cat dmplayaielvxdcr(é,(]])a)yaﬂﬁclpfsosmtdhid fbe'awahn:uan of roldight aemdittng-deviceciat hode
of the OLE e def j.ned _as,. qr gan, ht e tt| Jayers. The organlc | i ght
emitting | SsSp 5¢:j thg i t.%rtu@eelgmrﬁwgﬁ%s ol iniadt N o @ Viewingopngle.

i njecting Ira¥Rforeafle ﬁhﬁ@&ﬁﬁﬁng aka&d ﬁﬁﬂ%( h’@m%?i eﬁuthiﬁk %lérﬁe@lﬂﬁ@@fekbﬁlgl b&yer, an
el ectron transporting | ayer and t ese ésrs may have an

i norgani c ampdngnitenten as adisplax d@LIEDﬂ@&Sll%mUF%S fgf ) §Tepr§lllerh@l3ur e in which
an anod a ligh r a r esi des
this st?ucture i%?dé‘&i_ay Qhé aiy teergltgﬂé Ekg%qg?g ?lr?ld aﬂ Egﬁlcgﬂo eq'%chhI§

i njecting halylear;ceas Icogtmlledm}t clcctgdcayrent oravqiaghudénaswdfmatlwat ebhd highgr der
or a struc nanod | e inj [ m.tting
| ayer, an Erﬁltﬁ ?ngnsgl Id%l ng Iéﬁlgr&)r%ané%t%%gmgtrng der}ata dﬂ mc%’ er. io
On the ot helbcﬂn@ﬂdourtéleledmt €elsercon em'ittiﬂg]@lbn&fntsﬁllﬁai n@auFEDr(@erd emiskion
deterioration of th anic light emtting material poses a serious

probl em ond’tsﬂlé‘yb@é' ﬁ? gg‘? use of the light enitting devices. Fig. 21A

graphi cad Iy ill ugh¢ ahEBDAIrIMRS Va?‘rlé@e?gcdn%hlﬂgnﬁﬁ (ﬁ’éan‘idﬂ%ohipgﬁﬁd a1 Which9

el ement when a constant current is ‘applied between the two electrodes
t her eof . Alpminescence generated by application of an electric fleld (electroluminescence) is

obtained (organic light emitting material) (hereinafter, 1cicited to as organic light
emitting layer), an anode layer and a cathode layer. A light emission in returning to a
base state from a singlet excitation state (fluorescence) and a light emission in
30 returning to a base state from a triplet excitation state (phosphorescence) exist as the
luminescence 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
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Is shown in Fig. 21A, the lum nance of the light emtting el enent decreases
despite the application of the constant current because the organic |ight
emtting material is deteriorated with tine. Fig. 21B graphically
illustrates a tine-varying |lumnance of the light emtting el enent when a
constant voltage is applied between the two el ectrodes thereof. As 20 shown
in Fig. 21 | o1& og%htn- bitel d t th
time despi té’éh‘% ZOfatgpl I cat ﬁgeﬁéc()%kt? hig o ng’?g%l%t dvnglllg%r?gﬁ%?'hl gﬁfgﬁ‘g%g%sll%’ﬂt
because, asmitigpviayers $pegificallpindlide ddight ieatiingdayaf athote aijgaimigClayerghi
emtting material entails the decrease of the | um nance at the constant
current an@le@m injectieg kayse athols teanspeming faxsl antrlestign transpartipgiayehand thag

el ement c constant voltage.is decr t as. S ovvn 25
T F g, orlike TR BORRIRY PRtR HEMORG FHBPTGBCEI t (1O BB e

tine can b?a s TGRS RLiG dviiéh ARG 'd’ﬂ%ﬁtr@nﬁﬂ{ Er ARl oe ta?e H?ﬁinht‘eghﬁ
emtting el enent or increasing t tage appl ed thereto. In nbst cases,
however, asrdenma@esides s diragtury ¢t OLEDIday tgkadatinotrd &vehichvar yiddg, &r om
pi xel to pi xel so that the individual 30 light emtting elenments of the

pi xel s ar ehQJEtIEICP@Fgaﬂ@Grd@fIIgéF emﬂlhyg lﬂwulat c%@odenallehlenmzated VR oréari @ng of

| um nance. celt rOV|de |xesvmt a
pover - sour LB 1 iy e ¢ S5 GiccBoBigite T HERcoing BEaaf Ssducdh
source f0ftra°ﬂé$ Mg Mk, Q%amhéaﬁ%ﬂl’naféaﬁh%?derto all the pixels or a group of
sonme pixels. Therefore, if the voltage or current supply fromthe comon
power saurce i s Gnnpé y)tlnemchamdseltb tlecréased rnpmisate of JPLEPeredeiting fs@mithe t he

| um nance of sone |i ht emtti n&gel enents due to deterlorat|0£3 all the
pi xel s supqﬂtwaawrt R ttlllf‘e0¥§"}81¢e1é FHIRG gRtesial PepeSehSCRUS RARPIEET ANythe

i ncreased |n nance variations anong the
i ndi vi dual prlactl am&?ﬂ%ﬁ?‘ Fi‘t’tln%{&gwg he pi xel s are not elimnated. io0

SUMVARY OF THE | INYENTA Qf%ph&auyems%teg faqua‘lmegmgrlgmmatnce of &2 1Rhk elttiRg t he
invention to provide alight emtting device capable of suppressing the
| uni nance elementt whersa @bnstire COinEDs isaappbied debeeeni thh tWhe:lfd:a‘pécs theeof.onAsf t he

organic li ht € i terial and vin nsi st.ent nance. 1s
The i ght t“t‘?‘r% d%g‘g Uoteliyae o d &Gq’ﬁi‘é F‘ﬁ%\?@ﬁt"'f"é‘?ﬂt éie%fa%t‘ﬁﬁ BHBSPNG tS‘i%\rrpl e a
supplied i gpal t t

em ssi on peg)? ﬁjcr)lr Bgltg%%gﬁl%%ﬁgé% trilt%(réfrl Sgsﬂgﬁaéljﬁxelgg of thtn% ?[gﬁetrlaempt ting
el ement s odetdriveatpd ¥6thkim&o0 as to predict a pixel nost deteriorated and

decreased in |um nance fromthe accunul ations of the sensed val ues or the
suns of the sensidg. ¥} gephicalie dlustrates 2dine-eayingdumranes OEﬂlelgehgledtmel ues

of the tar ixel is c ar dWlth evi ousl ore

0 e var yi SIGnPF B GoRNA deraed i shpligs EhE R Ve R P Betalne A o
cor rect JyNghhLAA 1Y eQiBsmenhmlﬁaﬂcé BF theAligft erRiteb) ele@nt H'&frea@e@%hrtﬁﬂe

| umi nance can be achi eved. Is time, an excessive current is supplied

to the ot hixspind Kel appulbaiorshame dohetamomtmge.c uThiris pagly bexause] las tshewmis t
deteriorated pix is thus suggested that 25 the other pixels haye
n?gln%éhe flﬁaﬁ é@?

greater | Jfg h oratian ghHide oIgANdG l‘%‘?te&“élﬁ"‘fgi Q@Frlaltﬁnéaéls ferrease ohi gh
gradati lon hg YIF ﬁlgnéé zﬁ tﬂé Q?ﬁstzpnt)&ﬁ rgntazfn?l eﬂ)a@&% ‘?alﬁgé }}é déu%{ ﬁgkvlher(}'&g the havi ng

gradati on evel correc rrvin

the nost deiheemtiag @Hznidnﬂb:lus@dTby Tther@)ngiaﬁﬂ%lta,ge W@e&éﬂsé@ﬁﬂith(!ﬂn@fas Eh@vi mage
si gnal done by conparing the accumul ation of the sensed val ues of each of

t he pi x|l Snig.R1Che previously stored data 30 on the time-varying |um nance
characteristic qf eI| ht emttin IS ted that the
i mage signal he(r?'a gczeased |l waipapee r?géﬁ jﬁ? @W‘ﬁingsf’lﬁi’lﬁ{“ ‘g‘tﬂinﬁl?ﬂj Pérage
i nformati egd,.d efH.0 [ t
rort 178belheOfigt eRihg t &iEmbAIPE
emtting e er?elgﬁ%agé o%yt E%réélg{{lél gle £ e abo‘gjg }grﬁ)anee nt el 9n‘ff”nat es tE
| um nance iM@eeasiig GRS vbhigeaappliddnthetdi® SIC @itst heR] hbievdiaas eintiiget toebscr een
and al so suppresses the decrease of |um nance due
displayed includes gradation levels varying from pixel to pixel so that the individual
30 light emitting elements of the pixels are deteriorated differently, resulting in the
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to deterioration. It is noted that the value of the current supply fromthe
current source need not necessarily be corrected based on the nost
deteriorated pixel but the correction nay be nade based on a pixel |east
deteriorated. In this case, a pixel having the io greatest |um nance due to
the |l east deterioration is predicted fromthe accunul ati ons of the sensed
val ues of Lhgaddidior itibndll X Slie iTRSMpHRACAAE WTHIIde QAL InDiRANSAH aval ues

of the target pixel I's conpare he previously stored data on the
time-varyi pogwkusouren e aupplydng eoltagei ar afrranhehdrétght comindri powet ssrod féror
correcting the current supply to the target pixel, so that a desired

| uni nance 8¥RPIYBE Snyalipgel Or grren tq pll thernikels Obm SO Of FPRF @htelE urherafoses
supplied t he pther pixe that share the comon curee urce wth the
oi el 1 eastt BEFaBiE e eR] bl bBdRE SobBaiR VR do St b Obnl MstGest b av e
lover | um pafp&iafe R thd@ecr@@8 in ARIBHINMAE _%@l_s&hmlgm ethARh@ XieRtbnisOdue BW
gradation levels. The other pixels are individuall'y increased in the
gradati on Hdetegbrabigncallr thet piglst keppliTd gwithi grealindreasedirvioltagg drheupentehrehavi ng
the | east deteriorated Iight 20 emitting elenent, the correction of the

i mage si gniPiferapy ingreasndyan i Inginange. o c HeRes ihe olymimance evagiseny appngetheof
each of the pi.xel.s. Wth.the previously.stored ta. on . .the tinme-varying

| um nance %:dg ‘g‘é‘%@‘ LeTLting el REntp Pgﬂjte%éxrﬁtlst IFRSFCZI né‘r’r‘%{r% It is noted that a
designer can arbitrarily define the reference pixel. As to those pixels
nore deteriorated than the reference pixel, the inmage signal may be so 2s
correcteel as to i ncrease theldylt R PN Y ¢ pixels. As to those
pi xel s | ess deteriorated than the reference pixel, the, inmage sjgnal. may be
so corrected as EIbV}e&(,\@ thentoregoiREatt tn1 861@F£°€§‘°tlﬁ‘é°"&°§3etpsl?m§ﬂgEF{‘g}_’t
DESCRI PTI Oe\}ngtﬁng He ARANMER 3¢ &lbglfsékné Sthé 1*8119%c§! \?agiragg?xss %?V\fé].@gO‘EEbsght
emtting device“according to the = nvention; Fig. is a diagram

showi ng a pdss&ihtediwiehliherdéte@forition dfitBhbreanictlidhtemétéivg eatatt andadigetifg hhe
invention;, Figs. 3A and 3B are-graphs illustrating a.relation between the
current theensgtens luminpgget ermitting el ement and the time-varying | uni nance

t hereof according, to. Elhe Li.ght. em tting devi ﬁe.of t.he.i nyent, on; Flg. 4 is
a or aph opr esenthhJeihEmitife deurs arording jfthe inveption it AR BT B ght
emtting e : i VL 1 L0 q; i on;
Fps. b eliprel ifihed Senarl ikl bi bRdiGHyoRr SRR, B TichP ek icn Beridn

addi ng to opéisplayahgrabfatipn Bvelsofaabh of khediighy eartmp@idnmhtaobihgakels,isoeasdr i ve

circuit of the |ight emtting device according to the invention;
to predict a pixel most deteriorated and decreased in luminance from the

accumulations of the sensed values or the sums of the sensed values. Then, the
20 accumulation of the sensed values of the target pixel is compared with the previously
stored data on the time-varying luminance characteristic of the light emitting element
for correcting the current supply to the target pixel, so that a desired luminance can be
achieved. At this time, an excessive current is supplied to the other pixels that share
the common current source with the most deteriorated pixel. It is thus suggested that
25 the other pixels have greater luminances than the most deteriorated pixel, displaying
too high gradation levels. The other pixels are individually lowered in the gradation
level by correcting the image signal for driving the pixel having the most deteriorated
light emitting element, the correction of the image signal done by comparing the
accumulation of the sensed values of each of the pixels with the previously stored data

30 on the time-varying luminance characteristic of the light emitting element.
-3-



Fig. 7 is acircuit diagramshow ng a current setting circuit and a
swtching circuit; is Fig. 8 is a block diagram show ng scanning |line drive
circuit of the light emtting device according to the invention; Fig. 9 is
a bl ock diagram showing a light emtting device according to the invention;
Figs. 10A-10C are di agrans each showing a pixel circuit of the Iight
emtting 20 devi Resaedl thahéhd Anddeesipmil eebdinns dEfigsd toldtal b Gighhesidhagr ans
each showing a pixel circuit of the Iight emtting device according to the
i nvent i on; ceHtgginglimagaidort@Boar e di agrans each showi ng a pixel circuit of
the light emttipg device acg¢ording t he i.nventiop;, 2s Figs. 13A-13C are
di agrams il ust ngm@ © YatRd degrges ?ég?tﬁe%% of e Fslarﬁmlgm& Flemgniasti ce
accordi ng . [ .o, El - r | i I

ot hod 1 or P AR Y BBberaphlfn chlod e B AL Olon 45 dsBinhdiPu®

i nvent i 09; cdrisitent himinanet dStBe 3tResl had aBOBupPressss It dedttase SEURGHaricerdue
fabricating the light 30 emtting device according to the invention; -5

Fig. 16 i stosdetesiorattomal vi ew showing the light enmitting device according to

e, LIVen T on 1 ni RnoR S b SR bl b LA
S LN GESaP e Al METIACE i o MO RHR e
devi ce accmagibigmbde bhdi ¢t arpikéleadtidgteridbated AnOthiplase.eP pieed rHaving the
rel ati on between the gradation level and the io |ight em ssion period;
Fi gs. 210A- greatestrluminiange dug tothe deasst dqﬁgiqrw@wiarpmtifrtec%&omhp aasuaiHatéonsfoft he
S0 e BT 54 SRR R ST e 2o bEile ShagpaT
showi ng anyQp&r 8FiE aldef Yikel isScompared with the previously stored data on the
time-varying luminance characteristic of the light emitting element for correcting the
current supply to the target pixel, ‘so that a desired luminance can be achieved. At
15 this time, an insufficient current is supplied to the other pixels that share the common
current 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 individually increased in the gradation level by
correcting the image signal for driving the pixel having the least deteriorated light
20 emitting element, the correction of the image signal done by comparing the
accumulation of the sensed values of each of the pixels with the previously stored data
on the time-varying luminance characteristic of the light emitting element.
It is noted that a designer can arbitrarily define the reference pixel. As to
those pixels more deteriorated than the reference pixel, the image signal may be so
25 corrected as to increase the gradation levels of the pixels. As to those pixels less

deteriorated than the reference pixel, the image signal may be so corrected as to lower

the gradation levels of the pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 is a block diagram showing a light emitting device according to the
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An arrangenent of a light emtting
devi ce according to the invention will hereinbel ow be described. Fig.l is a
bl ock di agram showing a light emtting device according to the invention,
whi ch includes a deterioration correction unit 100, a signal 20 line drive
circuit 101, a scanning line drive circuit 102, a pixel portion 103, and a
current SO'fH‘gﬁti&Q‘l- In this enbodinent, the deterioration correction unit
100 is fornmed on’'a different substrate froma substrate where the current
source 104, signhig.|2 ixadiiagremcshosing alpikel eicaritny roff the hight eimvgingidegidet 102
and pi xel portion 103 are forned. If possible, however, all these el enents
may be for AEXOTHRE i theARveatidBt rate. 2s Al though the current source 104 is

included in the sign | i drive,ci.rcuif. ordi n j i ment,
the invention is%]’ggt é%‘iaﬁ'flgidarf &r_prlilgslﬁ‘gyrraéﬂéggrr%]%{f&n ﬁ%{ge&pé%tcﬁlgﬁﬁto@%g _
current §OHrn§ﬁt dffttiN@ EleBonf SREME tHSe- VRS the! 1nMikinE thepTTab iRz t6 Thdlghti T 1S
critical to assure that the current solrce is connected in a manner to
perm t theemittihg déviod of the imvegtioi;ude of a current supplied to a |ight
emtting elenment. 30 The pixel portion 103 includes a plurality of pixels
each having a | i §ig: 4-i5 2 greph epresentingcthe time-vargingamounbpheurint dgppatteon
unit 100 pr.ocesses an | siygnal l,ie he | itting device to
correct a !:l_ﬁlr%treénnlﬁm eg%m%g%?f}}e&%h? ﬁrgﬁgﬁg Fieevr%ge ‘I'scgﬁrdg«leg tfdﬁp{n(‘)’_ ﬁoen “i ndi vi dual
light emitting eFgRESASQhretdifyrithX Aluktrafish 4 CorQUitioR HhethdtPbdsB@R SR afiiag ik
supplied to the signal line drive circuit in order that the individual

| i ght sienpperatign;el enents of the pixels nmay present a consistent |um nance.
The scanning ling drjye circuit 102 sequentially, selects .the pixel

provided at the Bigkdl 1parhlpdh diagtmsEouime # sisnal RS drive rcirai Ylothé Bl ¢ 101
responds t . ﬁy 'gR,gll .inputted thereto to supply a current
or vol tageg?lgnggglé‘gg%gégg*e @c}ﬁ%y t t(ladx{sljcanni ng line drive circuit 102. to
The deteriorati oRigt gr ectitcuit diagraml SHOWGAFRArdusREL SetGliBiralit pRd hisAichidp, a
menory circuit portion 106 and a correction portion 107. The-.counter

portion | O8ir¢guig|l udes a counter 102. The nmenory circuit portion 106 incl udes
a volatile mem)rﬁ. 1%8. ancg)ll'%&ggn-vol al;li | e mem)r.ﬁg 09 er eas.tgte cof.rection
portion’107 incl figes nai B SIUBNECRIYRE P Ve E0t OF Eisr bl
correction,gkLcuint I is data storage circuit 112. Next,
descripti o%ﬁ?tgﬁ h%véé%%\cc?{ﬁn%tggﬁé{ﬁ%ﬂé&gf the deterioration correction unit
100. First, dat aFign 9aistd blvckaliagring dhowiingpadizhe kmiwiap elevit i accadirtgh® theght
emtting elenent enployed in the light emtting device are previously
stored in {YENQYrection data storage circuit 112. The data, which will be
descri bed hereinlLate mai,nly 20 used for the correcti.on.qf the current
supplied fromth lgéui%ﬁpesaéﬁflggyafbﬁeatd; Sg%‘gwgoafpl{‘%lé: lrﬁl“%(é)&hegég%\}\éh“%gg for
the corpechigie Rlotdify toTROveREdRl . the corrections perfornmed according to
the degree of deterioration of the respective light emtting elenents of

t he pixels. SubsEgsehitA-}]Cianadiagsingnakch showpipgiaguix¢l@inch of thphlight eimtitting g
device are 2s constantly or periodically (at tine intervals of 1 second,
for instanf@yceacspiding Rithe mvemidts ount er” 102 counts respective |ight

em ssi on periods i lev bndjs v | L.ght hiat 4
el ements of the g%é'e?%&gag@e or??et ﬁlea%lran So%zrrrbg‘t %Hgﬁ,ﬂc% qtlla;édi %@é‘g g%ﬂﬁa %1-9 The
light em Sérhﬁﬁngﬂﬁédi@i&cﬁfdi%t@dﬁé ingentigtyel s of the individual pixels thus
counted are used as data, ich are sequentially stored in the nmenory

ci rcui t2portion. Fige 13A113Chateediagrams illystratingne enathed Forgfebriestingsthenlighdr i ods
or gradation, l.evels need be stored . in a cunulative manner, the nenory
circuit na§MiRE €A %FCE@H&HOSEEC WVEMIPN ol atil e nemory. However, in general,
t he non-vol ati | [ I, Th j N i £l : e, an
arr angerent may BB Mgy He el Rl e e M Y KSR e MRS
store the eaitdngddevidtacchdingenkd inventidn;t he [ight enmitting device while the
s data are witten to the non-volatile nenory 109 at reqular tinme intervals
(at time intervaFigs-of5Aanbl?B gre dipgrames ilwiitatinga negthedyfor Jahnigating theclightt or

i nst anch) .enllzmlnodicr{}]ent S Orfd' a M bl 9er‘1’t9lnati | e nenory include, but are not
limted™to, léttlbgtﬁic FelrEPioEe 8 'l{}) c?ynam' c nenories (DRAVM, ferroelectric
menories (FRAM and the |ike. That is, 45he volatile nmenory nmay conprise any
type of io nmenory. Likew se, the non-volatile nmenory may al so conprise any
of the menories generally used in the art, such as a flash nenory. It is
not ed, however, that in a case where DRAMis enployed as the volatile
menory, a need exists for adding a periodical refreshing function. The
curmul ative data on the |ight em ssion periods or gradation |levels stored in
is the volatile nenory 108 or the non-volatile nenory 109 are inputted to
the i mage signal correction circuit 110 and the current correction circuit

A A A N o e o o - " A A A - o Y . = - e



So correction circuit 110 corrects the inmage signal for determning the
gradation levels of _ g the other pixels. In addition to the cunul ative
data on the |ight em ssion periods or gradation |levels, the imge signals
are inputted to the inmage signal correction circuit 110. The inmage signal
correction circuit 110 grasps a degree of deterioration of each of the
pi xel's by conpar kg 161§ a dadtnanyvit W hbivies ¥ ighDmitHig H_@sﬂ@@aé‘d&?diﬁ%i@fﬂes“ cSsS
previously stored1n the correction data storage circuit 112 with the
cunul ati veimahiomn the |ight em ssion periods or gradation |evels of each
pi xel . Thus, the_correction circuit detects a particular pixel suffering
the greatest det Eig 37 ds psertignal %léYVrSéeYV@&Wélighgﬁmlttlh&eé"lgff aeeardipg éxtheon t he
degree of g]q’te%ri&nqrati on of the particular pixel. Specifically, the inage
signal is so corrected as to obtain a desired gradation |level. 10 The
correctesd image gigdnglis hSedtioRbt ¥i6W showin}ethe ilgRBLmitiine deWity Sccoldifgltd thb01. |t
is noted that the particular pixel my not be the one that suffers the
great est détventianati on but nmay be a pixel with the | east deterioration or a
pi xel arbitraril ¥ deiqejgrm ned by a deﬁfrugne[. \What eyer pi xel may be sel ected,
the i mage si gnal Figs: t¥ildbiase diagramsilusirating slectipmitanparatisgs employingtieye of
t he curreng; I I r. . source 104 to the pixel portion
Ilérgcz&%ggisnggjewcg 'J%éo*i'éﬁng ?oc ﬁ}Gé dﬁ&é}l&loﬁ,_ P P

103 i s decl on the sefe p1 Xe As to a pixel nore deteriorated
than the sel ect efighBed a ghdph rlepROGtHigH RYatioh Bebv &l the GiAIdtias 1dvel hlicihgase
the gradation level. As to a pixel |less deteriorated than the sel ected

pi xel , on liphkt eoibsion paaied;, t he i nage signal is so corrected as to decrease

t he gradation |eyel . Fi 2 shows an_exanpl e of .the pixel, incluyded.in the
gt amttng dEEE Al GAEoP PRy PESCHE o SHitns TriEhpeiotofe ety 5

i ncl udes acﬁitﬂﬂ@kleHeH@du%%&det%ri{;}'a'iiéh; and second scanning line 122 and 123, a
power line 124, transistors Trl, Tr2, Tr3 and Tr4, a capacitance 129 and a
light emtting eFiguedis all0ck dagatesholvilige détedmnation osrrebibn usiteednect ed to
the first scanning line 122. Trl has its source connected to the signal
line 121 and it sFigr 33 is adpekedingram howingayy epergingxircuite transistor Tr3 and a
drain of the transistor Tr4. A gate of the transistor Tr2 is connected to
the secdhd scanni ng line 123. Tr2 has its source connected to a gate of the
transistor Tr3 and apgetRIPIONOF T PREFBRREFEMBODINESNf® N connected to
the signal line 121." The Transistor Ir3 has Its draln connected to a pixel
el ectrode of theAhiagtingemeitt ofng 1gghe ratitting3dkvicBhaccbrdims its tloy inbedtidmsvillt s
source connected to the power line 30 124. The capacitance 129 is connected
bet ween t hiergiabelownRe desgribed. ofFigAds arbipek dingram ghowing-adighd emitgingidsyicy a

vol t age ac . . [ e tr istor Tr4. P ter.m ned
pot ent' al Aap Rt BTHR AN SHEE Trchiack bR Rine it ot FOC TP
em tting eligBive t3Euisuol, 4 Rainnid}e1in® \Wefve | diregit 0D, hhExa3dHa6kE 103V dPa

potential difference therebetween. s Wien the transistors Trl and Tr2 are
t urned ON dyreat sohicagdappghitbis embodiment, rthe detaticsanmn dorsechioni wigt [10Bas 122

and 123, a.drain current of the transistor Tr4 is controlled the current
source 1040FRE GHé‘d&#ﬁr@t“hé“@f‘@?ﬁ’a{m‘F’i%%‘ﬁ)dFFt\‘ié” hare Lhi gurheny soyree Hé"' her e
that the tg kSt 111410 Ly y £ O .

t ransi st orlli aas ‘%t@fcggtlélhﬁgﬁﬁ%gﬁlﬁ e :aﬁ]t@ %?@%ﬁ%g‘?t glgj. ﬁligo&g@?g%?@&n%fd' t he

t ransi st orIf Tpdssibte, ~howesei,eal etheby eldirerto| thayv beg fexxpdedfi @nsahie Iabstrate.

~uCoW L(Vos-V~)'/2 expression 1 where VGS denotes a gate voltage; ~u
denot es2sa Akought the aurenérionts H04as dndugrslcin dhe sigpak lipg i drivgr eizcuit 101

d t ti0 bet h | width W of . f 1 i d
channel | digbie BriRCarPoimeNs s Hyehiomisaio SrtCHap fhs HafettenorBE s
drai n cur rgpition! Jf thX BEPSR sQtcd ﬂO@%rié%g@ﬂdiiﬁE‘ﬁb@ﬁ &e~§]xel%nfi¥ﬁx‘atio@9f{i‘t IIV;

represent fixed values determ ned by the indrvidual transistors. |

under st oods fariticalEbopasssmi that thet bvatert lseurbeais rcooneat@hin afmarer tto geamsttbe Tr 4

vari es dependi ng upon the gate voltage VGS. Thus,  accordi ng to Expression
c

1, a gat e P9ebefehe/mazpitided 3 omarenisupplied Wradight emittisgelemsnbecurs in the
transi stor Tr4. e | t VAS IS \.ned.hy the j tange . 129.
V\henSIt?l}é) transi sﬂc%r 39‘% %Oé?ﬂ? ?@g "ééﬁgdésﬁ? g%ﬁ Folg}X )t(ef%‘g e\z}(glﬁlt% ngé’%a%gﬁhéd to

the first and second scanning |ines 122eand 123, a part of the charge
accurrul ated on the capacitance 129 is noved to the gate of the transistor
Tr3, thereby automatically turning ON the transistor Tr4. Accordingly, a
current of a magnitude conmmensurate 2s with the charge retained by the
capacitance flows to the light emtting elenent 130 which, in turn, emts
|l ight. Thus, the magnitude of the current through the light emtting

‘el ement 130 can be determined by the current supplied fromthe current
source 104. According to the light emtting device of the invention, the

- ~ o e oy - A PN A —a




Fig. 3B shows a tinme-varying current through the light emtting el enent
included in the light emtting device of the invention. The current through
the light emtting element is increased for conpensation of the decrease in
| um nance associated with 15 deterioration. In Fig. 3, the correction is
performed to maintain the |Ium nance of the light emtting elenent at a
const ant | em@ttingteléthént! | MRS defdeldRiiOh, corfecBor AGR 10CHBCcEsDE eRiMELd kighall S
performed at given time intervals, for exanple, the luninance is not always
mai nt ai nedsapplizddortbe dight eeiging ey ingsto eareect arquarent supplicd feorh dhensdrrent a
time 20 when the | um pance qf .the light emitting_elenent is |owered to sone
degr ee. W SPITSEN QA 8 o Inckiedundlight SPHRInG Flemenh f |ﬂregmxeférﬁth‘i0n<§fr@%w§nt,

t he current - INE R - ds  Lnf hni hely a4 nek d. An
e U €t QU] S Blhe SR GAORLPERG oo AL Bk RAEABRC A0
det eri or at emitinpel&@fénts B ﬂi@ﬁix@@ A pesehl 4 ROAEstait [@miiceM Thd Bens@!

(dark spot). Therefore, as shown in as Fig. 4, the invention nmay be
arranged stlisé drivatcirckie 1021 sequantialbyf sel¢nts therpizels proyvidadeatghe pixel powtionst03
suspended when the current t.hrough light emtting.elenent is increased
by 5 o1 venhEreas Heopna Nof ke cires AT vespRits 4R corishied RGBT Bepalnediio: y
fromthe cierapto SAPSISS JoltQhe &7 tikdSeRLREBSY HeSsciRhink HnBGHiaL 2
const ant Ie\?efia ?t Plg?not&ge}aér{?ﬁ)ét tﬁgc Etl%eﬁl égf et he Iighte Secﬁlﬁl'%lt nél e{/i ce of
t he invent cigcuit 0N0t 30 limted to the configuration shown in Fig. 2. The

pi xel of the invention may have any -11  configuration that permts the
current 1@ hrough he detegiorationi earrasgion| unie A0 teonpaise At eayintes dpastioneldhs aof t he

t . Accordi t he, | i ght i tti. [ f the i i.on,
anen  he. pOWRrY SHERE Polanoq i B ikirain bOURY 407l B S RGPRRENI Oght
e SS1 0N PRICRRS aUoulleR 9041 OTheSmefb8y Sirsilit bdifioh 16 hdlidils PhAIRIIE ridifbryt OF ed

in the volatile nenory 108 may be added to the cunul ative data on thé |ight
em ssi on p&f8 add aomorgvalatile i memoryvHI% whetehe theac@rextion @ortion 106/ inctudeyahati | e
menory 109, and the resultant data nay be stored in the non-volatile
menory. ThiBagseygnal copetiongeirquit 11k apfurfent compgtion: Gitraitgbld andna corgeqtioght

em ssi on. p gtia(g S Orcin%rf?‘ilf'ﬁi on levels of the light emtting elenents to be
conti nued =48 EfECThe subsequent power-up. In the aforenentioned nmanner,
the light em ssi Naxi)@édcAPoPls AR the BpéaMhsSordhe d&teribialibh cEddtioh ndit

el ements are constantly or periodically sensed while the cunul ative data on
the |ight &00.ssFiot, datri @ds Gmegandag ilomidasve lcharacteristico o€ dhé dight emptingson
with the previously stored data on the, t|jne-varying |umnance is .

char act er | Semenbemploged frgﬂv— light epitigedlexice e preyip ]ri’aﬁit("f"aé"ith“atj%“%‘it'ﬁﬁal may
be correct Ss d S} j r e i ] | tg. be
corrected gﬂ%%ﬁr% 9’3“@‘2?55 i oﬁ%t %@aﬂ ;Wrgfﬁﬁ Vgﬁl‘l?étﬁﬁsghg %rl%e@%?rﬁ %‘gﬁgﬂgﬁlﬁ‘?a@@é an
equi val ent udednfon hecedricotidémaf thefcuaientiupplied ifendtRuieghtoweed 104 fdeRh@TENt .

As a result, the variations in lumnance are prevented and a consistent
screen di steajxdls anwslirasdor the carnepléenybf thedmape Bignalrithes¢asrecpens priformed
gradation | evel.s of .the individual .li emtting.el.enepts are sensed
Sccordi ng oL Bribbaeen ot dretietph JEhe Bipeck s SR e B Fhade
such that ghly the presence or absence of light em ssion fromthe
individual light emtting elenents is determned at some point of time. The
detection of theSybsequenty dmags ignadsrisapplisd fto otinct highti rediittingu dbvice gire
emtting elenents as i s repeated in cycles so that the degree of .

det er i of’at §apstagtly @a@ﬁrlpqhgﬂfy @titime Hierkals of Jt secapd, fer instanse) sanpledywbiler at i o

of the nu r.of |ight 1.SSi.on erefromversus the t I t o
det ect ons e oluiehi fg B gooRve MEAE SRR ERH R S e F8¥iodhe
i nputted t@dividiab nignﬁémitﬁﬂgeeldﬁ]w@ ocfltﬁe,cgexus_da@e@mcﬁﬁqnmﬁfaaoﬁ Retiijgagk |ine
drive circuit is adapted for an 30 anal og i nage signal, a D/A converter
circuit nesigimds.prihe kdigd esnisdiort periodshe gtadptioal level? of thenmgdeviduad ipatels thus
converted to argi anal og signal before inp,u}ted. , . )

counted are used as data, which are sequentially stored in the memory circuit portion.

30 It is noted here that since the light emission periods or gradation levels need be stored
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Al t hough the foregoing description is nmade by way of an exanple where OLED
is enployed as the light emtting elenent, the light emtting device of the
i nvention does not exclusively enploy OLED but may enploy any other |ight
emtting s elenents such as PDP, FED and the |ike. EMBODI MENT Enbodi nents
of the invention will be described as below. Enbodinment 1 io In this

enbodi mentin &leamuiablt anner, TR the@ibr civehiid khyl Prefersily Rohipide ahgonlv@gResi gnal
which is adopted by the correction portion of the I1ght emtting device
accor di ng memohe ibhomesver,dn.geherabrike appvokatite memoonysl lemided in He neabezafed

l um f. the deteri ted |ight 1 tti t. basi f.

i anar o WIUBES U FOEE (0rPrpR e an SR aREsuEh G the et {eagon KRG 1 o
o Yriver ! BoRgRedefoo | ¥ i

convert tngdayio ScANal 4 AuihORR oREARA G LYidhPRRERER:0R. )dade!  on

| evel increéased by sever step y ac nance equi val ent
to that sprafs ak® wirliendet @ei ndlgile MbBoS MDY Q6 reptddt fiMel AN (4t filkS
approach in circuit design is to provide a circuit in advance which is
capabl e of infareddeef] hourduiatithershutdowntof thegpoata sowrae, Iferigbtany. Specifically, in
the case of a ligh mtting device adapted for, 6-Qit digital gradations
(64 gradation | eg‘gi’%‘;mémﬁ 9 EI‘\ﬁﬁl?lﬁg‘"’?%@gd‘é‘i’%?rp'dpﬁlflsﬁnb‘go%Fe‘lﬂti]gﬁ‘tﬁf‘ﬁ%ti on
of the inyv i , deyi i i f i ed as
to have anﬁgﬁfdﬁpicrgélg s gg%%{q?i ?g&glgp}rﬂ(gg@gse?ng anﬁ@k?@ grgi@@liji{: g*a%'gﬂ e{)q%(g)r

per f or m Ng(FRYeM§ Gintiegiei ice. arthat ds,pthecioladle! meMoOE &6y éompiisedafy ttape of
gradations (128 gradation |levels). Then, the device zs operates on the

| ower otdememony. t Likevaise, thpraemupladlsanemoryrmaype comprispeansr ofghemenorigs t he
light emtting,el enent occurs, the_.correction._value is added,to. the normal

| mage si grifneaily FRUTL RS AT 59k a8k fashmeion: o (S aRledo PoRpvstaba) ing tare

i gnal of e aBRA VAl URplol 81 1! theCARGilcMRBHORPS] RLANUIE AT} ik b S used
for the signal correction alone so that practically displayed gradation
conpri ses feriodical reB@shid@funcismodi ment 2 In this enbodi ment, description is
made on-a nethod for correcting the inmage signal in a different way-from
that of Enbodi mehie cumytatiye date onsthgdighh praisgion periads ergradatigntenelpstersd imor t i on
103 of Fi 1. re. s three pihxels 201.to 203 di scussed. It .is assuned
Chat ris s St Sorior A0BTorEE diod Vet oty TSR St HEPRREE 98 mBaf T or 1 ng
a greater s@?ﬁa@&&ﬁéﬁbh@ﬁcﬁihmM&ﬁh@k%ﬁént%Q&ectfoh%ir@h%@il.m?’ suffering the
greatest deterioration. The greater the deterioration of the pixel, the
great er the decrBasarmht tomeatian@ircoft 10 hergspx eldeghtetdfalsteriondionaofreach iobn of

| um nance, .the pixels, which are o di SR| aying a.,certain half tone, wlt
encount er PEnPIKERcRY \comPparing nihe adata nefuihe nfime-yaryitg lyminance chapgtesistie] 202

presents. gk auedy MORIANGE cdbioh MtaRhiGhe At IO WA i Ble FlPon

presents ower Tum nance than the”prx Xt, actual correction
oper at i nhelighciasission perioddrasiiidition levets ¢ff th 0B HleYpik @k arhith afdieed iR
relation between the cumulative data on the |ight em ssion periods or is

gr adat i on thevieemoryf cirpeit |pogtien b6t t i Thy ementncorzgetion heiraldl tieiss deteetst he

| um nance t hereof .dye .deterioration. . lt.is noted that the cunulative

at o on_ ¢ RERIAT e subPRE b suest e Resiomini aRS HERe b ekidBE NEAL B i n
the | um naqeenof (9RY Bk Lotk SOLIBRAL pHESBOR THS bh QU (RO JER OOt
al ways presen{1 altlpgpﬁ% e re‘fat inon. The degregs o? rggt erlgorati on o?%ﬁe l'i ght
em tting elfelectnioratidnsofshd harticular pixel. v eSpdaifi@aldy) thdeurkéng ivaluers dsirasedsr i ods
20 or gradation levels are stored . in the correction data storage circuit
112 i n 2Ad\Pake Bermfhide particalar pixsl focdisnlyna desited gradatian kxeler i nes a correction
val ue for the cuy.reng s I romthe current,squrce 104 e n dat a
stored in the ct)gél?ceec{hfor??‘%ag%hlset %‘frzrieé]g Sgﬁglgﬁtptth%fg’.‘& ét %no?ragéglc. rﬁe"%}g ue for
the curremasddorflBleqarfidh ppadolle PBht ORitGHETIERALhNOfIRS 8thepiBR, Whizhtare

em ssion periods or gradation levels of a reference 25 pixel. If the pixel
203 wi t h trloesgmeab deteridmtegrasahapartinulaspinsk dreasippbédwithae extasivexxanpite, t he
pi xel 203 js allowed to attain a desired gradatiaon |evel but the pixels 201

and 202 artBusyfailing e weedmplishek dssiggd, gradation gvebo theseforn thedieesisipral

t her ef r Lk Es . raati i Mol r i i it 110
o cor P P RIARN 6 oo I fnadk Y TRER e SR ASTUI BN B

| evel s based on the degree of deterioraBi-on of 30 the particular pixel
having the greatest deterioration. Specifically, the cunulative -14



data on the |light em ssion periods or gradation |levels are conpared between
the reference pixel and another pixel; a difference between the gradation

| evel s of these pixels is calculated; and the image signal is so corrected
as to conpensate for the gradation |level difference. s Referring to Fig. 1,
the image signal is inputted to the imge signal correction circuit |10,

whi ch readgethert pigels.UNH #iditich @athe @fmhuldiReldabhén EE Bt Qifér Pélfodaror
gradation | evel s 'of each of the pixels, the cunulative data stored in the
menory ci r guadatignolevelontht Ghagd Isignalseage impugtad|to thoer ingagei signat icoxedtiondiciles a
correction_val ue for each jnage signal, conparing the read cunulative
data on t h&l®:j ghie \aes sl ifé%icHa% CyFuif gﬁbz&%a 6%@%9%11%&@&%%# cht he

pi xels wt e r ees i [ f..1he Ji Lt t
Pao: at et PR 87 Roftnaflfh She Ot oA fnblrndfary bl hurillhdde Ofbefu S1TRE
gradati on pRVRIuSIyldsE@ A thelddfre e @15 stotagd@iriit 1 2WitAnhs b@hedtivé)ddthen
correction data sStorage circuit 112. In a case where the correction is

performed thei lighttdmissiox gleriods ongradation deds of sa¢hopixskanPhus, theneompéckions 201
and 202 differ, fromthe i>iel 20 lihfgqt he degree of deterioration, thus
oqui ring PREILANEE o bRt REohpuferingome RS JoirriRi o A eoTesisg e
signal. It:Ji xpect h i ; i e[l SSi

peri ods orldgrﬁgca.gg)ﬁ&?‘g/ebﬁgg({)?ﬁt ﬁjgsngé%lg%(\eé)?s%rg%r t "éggitblé%?d%‘:@"gn
greater di Spevifecdly, theOimdgh&igtiakéd s@@drredied @S t6lpragie aafesiied gradatied 1e3@l.t han

the pixel 202 does. Hence, the gradation Zo |evel of the pixel 201 is
correct &d The eprractestimage sigharis fputiedosthe sigoddingrdsive wirewit ile correction for

t he pi xel 202. Fjg. SC,graphical.ly sho a relatjon bet the difference
fromthe refer enIé_gs B?Q%ﬂ’q?ﬂ’et II‘?éI"é'IImlﬁIfIYiSIU%V pelibe tIIﬁ OP‘_ﬁE’aII?'%Eet'S BI‘I‘i%"%‘It
periods or 4Geaclatibd but YA Be ANPixkD itk tHRCTeaQf dMrRARNIP By laC ﬁlaﬁ_amurﬁgt ed by
way of the inmage signal. "It is noted 2s that since the cunulative data on

t he |ight determsined byes idesigner (Whatavdropixtlemal sbeaseedtbd, thecineasesigmaltine

| umi nance of the |i ght emtting elenent due to deterioration_do not always

have a si nffteected intthe follawiag mamper  ofhalisa@atalusrof] the epgentsuppliedifiam thy t he

i f the i i | ,d .al i I | ati
Soai not 13 ne ekt O b Phiet PREOR € adR BB Ins el gk, As "
| evel's.  Asiodepiati HB RhtiRated e SAEEET AN (RABRL TR @dimagicaner at i on

assures the consistent |um nance of -15 screen. wreferring to Fig. 20,
descri pti oto increasectbe gradatiorelextl. orADtangizel Iedsadetarmpated thaa thepejedied pifkel, he
light em ssiogn periods (Ts) of the light emitting el enents corresponding to
the respec®? the othar dangd, the\ignaggsipaakis §p spregted asHe dgerappsithoeradation levd. the s

i mage oi gnal | congEsgorafs s abERr R pixkl ol S BB EAATR; GeHagT e 1 he
em ssi ofs /pRPRIMig Othe invwtioh! aTke pixel 6C0FigoP iﬁﬂlﬁdﬂs&ydi%@l ¢ine 1120f a fikse afid
gradation levels of O to 7. The individual bits of the 3-bit inmage signal
corres pondiep@f;d mﬁeem_gilﬁlltqtu@_rﬁnd _sll?énftl pewenolire 124, trepsistes, Trﬂg?{?ea“}? ?@ITTT.;, $h§
arrangenent of the em ssian.to peri is expressed as Tsl:Ts2: Ts3 =
22:2: 1. AI??ﬂPﬁ&IP"Fﬁgbgﬁ%ﬁIpﬁ&ﬁm ge“)I%I’%IItIIg@ by way of the enbodi ment of
the 3-bit inage gi &1 ] i S0 R fidst B Efotithel S Th @
case where an n-%igtq@nfataghgpgna irsqgugeél?ate eO IIIa%t ilg ofal IﬁIiIlg Ihgngt hs of the
|'i ght em slsisdts spardeottmneced xpthessigichl dime T2l :ahd dts. drainTconndcted sna source of

2-1:2n-2....2:1. The gradati on level is determned by the sum of the
| engt hs2Softhe Reangigtoatfird pad g diain pf ¢he transistern bids b gatgr ofntheitransistor g i

period. In ere the |light .em.ttin I ts_are |l umnesc or all
Phe 1gnt coipedrdie e sPetnd bR Biry, "Prt G RNl BB ER 91 et
the |ight weklahiifier SFEERN $aRIGT tHO AahdistbNEBCAIT itd dairPdohnkdEd kd Betsigial SSi on
periods, the gradation level is at 0. It is assunmed that the current is

correct ed line R¥iderThedrgmsisturtTrd thas pisxirhis @@dgct@Dto2d pixehdle2®@dd of thedjghay a
gradation |l evel 3, but that the pjxel 203 achieves the gradation |evel 3
wher eas t HEIPngslement Hils o Lhe Jransigtos gt ihgs 1ts sgwice sompgetadqle the >P8chz§2€

di spl ay. ra [ - I - ' ' I . e

oi xol 2By 1 348 e?%@“k‘%‘%elrf,b i/ Bohdll ﬁ%&g?“aIIIa%f%agIﬁIIIIegvdé‘?&o‘Ife‘IIﬁé‘agIlithI 202
is 1 step higher. Thus, the imge signhal9-correction circuit corrects the
i mge signal to apply the 2s pixel 201 with a corrected inage signal of a
gradation level 1 which is 2 steps |lower then the desired gradation |evel
3, such that the light emtting elenment thereof may emt light only for the
period of Ts3. On the other hand, the inmage signal correction circuit
corrects the inage signal to apply the pixel 202 with a corrected i mage
signal of a gradation level 2 which is 1 step |ower than the desired
gradation |level 3, such that so the light emtting el enent thereof emts

[T Y — e~




Al t hough this enbodiment illustrates the case where the correction is
performed using the pixel with the greatest deterioration as reference, the
invention is not limted to this. The designer may arbitrarily define the
reference pixel and nay arrange such that the inmage signal is corrected on
an as-needed basis to acconplish s coincidence of the gradation |evel with
that of thes aber@nafingi KSloltahd RrERSheMaaieeaid NowRle WF tthe t fighsis@RS trrd.
deterioration is used as reference, the iI'mage signal is corrected based on
t he additi Bredsermingd poleatialsrare appliad torthe pewdi Epé dY4 and whiathede of itheelighlect i ve.
Specifically, when "111111" is inputted as . a 6-bit i ignal, for

exanpl e, afItng tokapeny gtiG sesh thatibe noaveadines. ar@ﬁ %e%gﬁ%ﬁ’aﬁ%ﬁdpﬁmﬂ% case
where a pi with t atest deterioration is used as reference, the

i mge signé%h?%mggF?a%‘%%%based on subtraction. In contrast to the

correction basedwanaféirah@ftors?hrli 4R Ti2CArk (@R TR b9fa G&fdg@%PbHéH tosthgor the

di splay of black and hence, there is little influenCe. Specifically, when

"000000" i §irst mpdtsteshdascannifg Bines i122gadsi2gnal draiangurfent phére sansistarcTidois i s

not needed and _an exact display of,K black ¢an be acconpl.ished by a normal
light is efntialied by thaerent seprae 44 mefusied i eml&mf hiafitivs figeut Eendt si npl y
by pl aci ng | Lt L k = enl SS) nmet hod
R R R s S

nei ghbor i nHasA ith| @tk a8AOdrafd intBRofREEEIIANTA adrhin ackeeladflihe Gapgibtayeliaiik a
display unit is adapted to display data of a sonewhat | arge nunber of bits.
Bot h t heo nexpressed by thelfedowingfespression éasi ng t he nunber of gradation 20

| evel s. I n an anot her effecéi‘x{wpé})aezg% both the correction nethod based
on addition and the cor d&H#5® ohddb&sed on SXMESH Y on are used in
conbi natio Wi i.\,€. ' A

exanpl o, ¢ LR U ARERS Bkl BERRELY BI00I Y RC, BoncRRER, Yapalfinee

t her eof . 2perrinsheBEW/L Achotekahads eniced,a Haanélolidoniw of dehanngdtfommingef er s
to the consti-tutions of a signal line drive circuit and a scanning |ine
drive circlsigionnsyg qwnﬁlolﬁngtgé thesgof; ¥m denates aithyesheldoyalvg; ang ddsaptes a
invention. ,30 Fiqg., 6 exenplifies a schematic bl ock diagram of a signal-line
drive ci¥ cglriafn %%ng'ﬂ utilized for inplenenting the present invention.

et rence nurer sl £25endsponaL a8 Aushbls LOLLENTT, GA0NS (BBRRAY (iU
ref erence wvaloer ddterdilfial ble sheginalividua temkisors. cilt suntderstood from Expression 1
that the drain current of the transistor Tr4 varies depending upon the gate voltage Vgs.
Thus, according to Expression 1, a gaté voltage Vgs corresponding to a drain current
20 occurs in the transistor Tr4. The gate voltage Vs is retained by the capacitance 129.
When the transistors Trl and Tr2 are turned OFF by the voltage applied to the
first and second scanning lines 122 and 123, a part of the charge accumulated on the
capacitance 129 is moved to the gate of the transistor Tr3, thereby automatically
turning ON the transistor Tr4. Accordingly, a current of a magnitude commensurate
25 with the charge retained by the capacitance flows to the light emitting element 130
which, in turn, emits light. Thus, the magnitude of the current through the light
emitting element 130 can be determined by the current supplied from the current
source 104.
According to the light emitting device of the invention, the magnitude of the

30 current supplied from the current source 104 to the pixel is corrected by means of the
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A clock signal CLK and a start-up pulse signal SP are input to a shift
register s 220a. Digital image signals are input to a nenory circuit A
220b, whereas a latch signal is input to another nenory circuit B 220c.
Further, select signals are input to a select circuit 220e. Operations of

i ndividual circuits are described below in accordance with the flow of

si gnal s. BagfentQdrictford HiReHis11af 1hQ aOwkerditBO Bhagdel gtk diBRalSiRIduriéRt pul se
signal SPio to the shift register 220a via a predetermned wiring route, a
tim ng signeputied tgahe piatebds ththémagensigoal diagroally two tviabres dwtliheecw dhe amagech of
a plurality,of latches A LATA 1 - LATA x.incluyded in menory circuit A
220b. Al t erstRe] GuIFsFtion fiEcyif HA% OrETH th&é‘ﬁ%&%ﬁ‘%‘aﬂiaﬁ tq Fhangr the lepgihicd the 2204

may be inp ji t .| at - i in a
menory cir g{%ﬂ Qﬂ%ﬁgbwegib ?e&rfl tggng#@f%ﬁgnﬁgé g@mgr(l)g]:]-f %5 i‘g‘ﬁgﬁ’?\‘?f%"% t#g g‘% ng i s
neans or st lige kiadgtionNeosl e Pixal Y hithcast Whére2BOBMBES SigHASis tah@lof b, Mk
signal, synchronously with the input timng signal, a plurality of digital

i mage si gnaralafionrdedl giftthe pixales avotrplerd hyi mepnsi ofcthict inagersigmb eodeetipnt o
one-bit are.serially witten intqQ the abgve-referred plural |atches A LATA
_ 1 - LATACICyt flgp ‘gle%% SGecarrretsethy ¥eaes ens) aéﬁenﬁhaagg Yo Ba88iE P theed to
a i mage si I Ra; 3 A jaent, a plurality of digital inage
signal s ar ggglél?tisgpﬁ/e%a?iﬂﬁl%ﬁ:g}r?t?tgﬁg?%mﬁgﬁory circuit A 220b conprising LATA

_ 1 - LATA _ Xx. [HomeyArshdwWie aStimesadfing Nampiaasendt thevdighi @miftiighelemsat el y
limted to this arrangenent. For exanple, it is also practicable to split
plural d6adesdudsd jmthehdighpcadiging dayigehef rtaerdnyensippcuBy mirie oDty abevs

plural - groups .in gorder.to enabl igital image .signals to be

B bt anaogSitsetion e TeinaReroERe fiht obiag SRR 7 sTHRaRe0 e Smetant liveh, each
other . Thi gi¢TeiingthSa t#ferothel it iifbuISIHRNig Hfilinb YerRATRBded T
nunber of the stages I nclude gn one gro I's referred”to as the division
nunber. Fotheekighpemittingdavich eflthe dhemtiane The ichrremtt thrgighr thle ldgho wpsittfg
4-stages, this irs referred to as the four-division drive. 30 A period of
time until clement énpiceapeshicstcompensntionsoft the slseicasy ip lyminancs| agpegiated gyith
digital 1i rrg%etj .(s)iaggal s into the all stages of |atches present in the nenory
circuit A Bo1%%%alled a Iine period. There is a case in which the line
period refers tojRppeni gk tdtrdthibe s BedfotnlcdOBt hinta®l FRChRANARE I0?dhd Fgmdded
to the line period. After termnating one line period, latch signals are
del i ver ed tmitéinglalera¢nttat ofcossthmtt lehelsatBall Aiies. HowdvAT Bn_a castewdierentt@not her

menory circuit B 220c via a latch signal line 231. Sjnu|taneously, a
plurality 6Pmeftiontisperiogged ot ghwanstime: terels, plpr aPXﬁm@ieaﬂh? yurginancs ishat | ATA

1 - LATA in .t ] I I J n . at once
into a pl uf laﬁ&? 3{; %?BP%? c%gs%s@%v%l %égaﬁgiﬁpi&%gg?gslgRyf{)#qt%hzgada lg%e

r ef er r edo NMaiNBA YheQumgnante &F the Bighf @nittiigodlagenttifRywairéd tol somdfdegreef ul |y
delivering the retained digital image signals to the nmenory circuit B 220c,
synchronously wi With sdvancerofi ghesflejerioration of thalighteerniiing elomient, the ghmentr

220, di gi hal, birage ol 9nal 3 CORLSRRONTL IR, GhSeAseh! O E Q08 B) ke
current through the light emitting element speeds up the deterioration thereof,
promoting the occurrence of a non-emitting spot (dark spot). Therefore, as shown in

25 Fig. 4, the invention may be arranged such that the increase of the current by the
correction is suspended when the current through the light emitting element is
increased by a given value (a%) from an initial value and then, the current supply
from the current source to the light emitting element is maintained at a constant level.

It is noted that the pixel of the light emitting device of the invention is not

30 limited to the configuration shown in Fig. 2. The pixel of the invention may have any
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menory circuit A 220b. During the second-round one-line period is underway,
digital image signals stored in the nenory circuit B 220c are delivered to
a current is converting circuit 220d. The current converting circuit 220d
conprises a plurality of current setting circuits ClL - Cx. Based on the
binary data of 1 or O of the digital inage signals input to each of the
current segdnfipg@rationCthiat efhits 16, cufRgNithisdgh Qﬁcsii%ﬂaémftﬁﬁ eémeémt @ bei gnal s
to be delivered to the followi ng select circuit 220e is determ ned.

Speci fi cal ¢ontrollpdbpmegngefdhe cumendnource i s of such a magnitude just enough

to cause a light emttin | nt tq emt.lightf or such a, nagni tude t hat

Hoes not cause tAGSigao dfe TeRh smibagivice o1 dhs anYeRiR, Wt BB wi ¢ h
| ect s : ) . e L] 230 I ) it

D200 ot or HHE Yowe B Ulify i LT Ba SEp eGP IRE light BRI pdrldls 3 Eflabh C1(

cor r espondienéls df gvdindividial pixets ahdl dterge in bt volilt enendors € 08Bhgayt banddedttor Tr 2
to turn ON should be fed to the corresponding signal line. Fig. 7
exenpl i fi ethesumutative detarat the Jight emissiontperioduer gradatin levels, whick aretstaedand

the select, circuit DL 4 i bed t shaul derstood {hat each of
e T R
the above SOH-UQile $dihbi0 FRjsperfits fthecéouel:ﬂii(ﬁgwf ﬁﬁ’cuﬁﬁﬁehi&fda%{)ﬁ BlRiigRt ting

circuits D2 - ﬁasa onstitution -19 ntical to that of a cufrent
setting ci¢migkion Periodher guidadon 1ol bhthecligltugntittisly elemehisssbd bentfrued owi ng:
a current supply source 631, four transm ssion gates SWL - SW, and a pair
of i nvel eafter thsubagayentiomeryup. shoul d be noted that polarity of a

i 650 ided for.th ly. s .ce 631 i.s.identical
those of the abelalt arapmeriawg Erien ke BER ilisfeR HPR Premopipn BRen = *°

i ndi vi dual ofitieliioht Nerhififhg ieHMenMakd | ddstdRYy P@ﬁf&ﬂcﬂw 5EReBT RERO  the
i nvention, variable power supply 661 is controlled by & current

conpensat i agndativcuidata dieheldight lreanigriory petiedsy ok t@agdatiduplehelsdart ostaned for
non-inversion input termnal of an operational anplifier stored io in the

current sufSERRATISOR r Withgdhe previouplys sfared ndajhi PridEicoftimevARE flumiranceyy 1
d f . . -V . ti
o One b SR R SRR AR RN b s Byt o

for the current su 'S

consti t uti@naRssdReddd PR, abNE peRREY el ilEe Afigfa®Nb el ¢drit@tddhgucha@id b ude of
out put current can be difference in accordance with the constitution of the

current suggdérjorstedidight eingtifgictenitnh garopariate anequivalentdumiranserics giabof gat es S
Wi =S unn%ré?cri%?art]édr ?ilgi\tegmibt};ng element. As a result, the variations in luminance are
prevented and a consistent screen display is assured.

20 Although the light emission periods or gradation levels of the individual light
emitting elements are sensed according to the embodiment of the invention, an
arrangement may be made such that only the presence or absence of light emission
from the individual light emitting elements is determined at some point of time. The
detection of the presence of light emission from the individual light emitting elements

25 is repeated in cycles so that the degree of deterioration of each light emitting element
can be estimated from a ratio of the number of light emissions therefrom versus the
total count of detections.

According to Fig. 1, the corrected image signal is directly inputted to the

signal line drive circuit. In a case where the signal line drive circuit is adapted for an

30 analog image signal, a D/A converter circuit may be provided such that the digital
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the digital imge signal output fromthe latch LATB _ 1 present in the
menory circuit B 220c. Those digital image signals delivered to the

transm ssion gates SWL. and SWB and those digital inage signals delivered to
the transm ssion gates SW and SWI are respectively inverted by the
inverters Inbl and I nb2. Because of this arrangenent, ao while the

transni ssi ﬁﬁ&%asﬁgiﬁl 5\0bnosttbd WBn 1RATB} Bighllbefdréiputiedi on gates SW2 and SW
are turned , and vice versa. Wiile the transm ssion gates SWL and SVB
remai n ON, curr eAdthaeghotheafqregnieg desdriptian visineasdeobhevayt dfaan Gxampleewhéreom t he

current su source 631 to the sel.ect circuit DI. as signal, curre lc via
The 1 anenDLE R ptaedi ' G by e OrpERs b gk emation et it nines: on
gates SW2 t f : ply
Jour ce 631 EnEALAR ol Elchusily EHpIETOLED bl g Bl EL iR Ui BtiRE 0,
vol t age § | elmistsisiERAFDREED asdipllikel i nes V1 - Vx is applied to the select
circuit D1 via the transm ssion gate SW, thereby entering into a condition
where 1C=0 30 The select circuit D1 conprises a pair of transm ssion gates

SWs and Si\/\gwé(gp@gﬁ%an inverter Inb3. Switching operations of the

transm ss and SW6 are controlled by sw tching signals.
Polarities of th TEelal 1 I the transm ssion
gates SWS and SV\%@?%‘%&/%%JE%&yme%%]{‘gglggegésgrgdégé%%glgkﬁer by the inverter

| nb3, and Ehibsdinvdatlle t he transm ssion gate SWS remains ON, the other date
s SW remains OFF, and vice versa. Wile the transm ssion gate SW5 renmains
ON, thel®bove siinthis enkadiment, desceipden isveadsn pmeHwddpyerrecting ghegmagpyi | e

t he transm_.ssion .gate SW6 .rengi ns a vol t age fficjient, to turn,ON the
above 1 1 anuERtIamie s BT kS TR Pialpp Roftiopich diedieht bl Ridey e sk

agai n, theiplewRenéd al processes are sinultaneously |o executed within
one-line period in all the current setting circuits C1L - Cx present in the
current convertihgomd appuodch2dCebmplementrtbs dedreasad tluminanad o thef ddtéréoratednal
current 1c to be delivered to all the signal lines is selected by the .
cor r espondligly cmifingglemenipn the basis of a cignak praivengeersctionalye isaddedte apt used
for enbodyj . i i oRn | ol el imt. t 2 Whi ch
are oi v o I S HERAL SRR Sk st B Righol bBlchEn! RertchBid s
circuit exgmphtidd RkliifcreiRd B¥YQ¢PedESRESS tAEleBY atificViff a3@m@layicd balivAehtlte t he
structure shown in Fig. 7. Insofar as the current converting circuit
utilized fthat piier tptiesdat¢rioratiemt i Bhe simplesipady  iofplemei ithis gppiogéht ialciicnidge
signals to,be used to select either of bipary val LieS t hat the signal
current | cdeRgR BRI heifCUleBidgnee Whishals cappble of RecHsPIRg dalfeokdPect ed
val ue to a.gi gé(;%atfohrl‘@\fel any constitution my be enployed therefor. 2o
Further, insofar as a s€lect circuit can select either to feed signal
currentad ¢ to a Spegifidalll, imethercab® odal ligtRrendittingr deviide ¥ddptaigor aibit idigient to
turn ON the transistor Tr2 to the signal line, any constitution may also be
enpl oyed f&adatipns {64 gradation dayels) apd inediding et dstaripaatiophengrectipn fyngtion of | n

pl ace of a,shift register, it is also.practicable to. utilize i fferent

Gl roui 11108 kingloory Samand. F BEE 818 dee'edeh dmb Tabicats B R BIeAR T hes.
Next, co nsidditﬁﬁdapeaﬂf)ilﬁ‘y 5?&%_@&39@' dn"&td i Bieddih f(ﬁLﬂe_}fohﬁir%Eiﬁg Ebre&FioR ahgw-

Fig. 8 exenplifies a block diagram of a scanning’line drive circuit 641
conpr i si ngtogpradiichlly pegesst £bit @dditah prhdatidnsf(128 gradatdan leva@dB3. THengihe mevdice
necessary, a level shifter may al so be provided, 3o0_ln the scanning |Line
drive c#rceneratguan thedeyer prdes onbittdagy injogmal-gpesationg| Wiga the deterioration of

the light emitting element occurs, the correction value is added to the normal image
signal and the aforesaid extra 1-bit is used for processing the signal of the added value.
In this case, MSB (most significant bit) is used for the signal correction alone so that

practically displayed gradation comprises 6 bits.
30 -13-



and a start-up pulse signal SP, a timng signal is generated. The generated
timng signal is buffered and anplified by the buffer circuit 643 and then
delivered to a corresponding scanning line. A plurality of gates of those
transi stors conposi ng pi xels corresponding s one-line are connected to

i ndi vidual scanning lines. Since it is required to sinultaneously turn ON a
plurality efHouansitdtors included in pixels corresponding to one |line, the
buffer circuit 643 is capable of accommodating flow of a large current. It
shoul d be noted ihthis eobstimeot, destripfion emadeaema mipthddrfer denreatingithecimage64 1
provi ded for the I| ht emttin deV|c f th present invention is not

sol el y |i ntigay 1p 8 differemevayfzona fhaket £ ??8@“’"8 For exanple, in place of the

abovesrehenred ?Pi%f. B{(Xeﬁgd'n ifdrg dhe\nﬁstﬁ‘)'uﬁf?% élc;?cﬂ }183 WE g 3e Here,

(]
different circui ecoder circuit ecting any o

scanni ngs | iHespixdif20¢ @303 hiéldistseaset 1s>asstlmea tiraRoiRET01 KaffeBltBOlele
realized by being freely conbined with Enbodinent 1 or 2. is Enbodi nent 4

I n the |i gHetegonation,nthe qunélci)2andtoruigray gteater istazivpasttinntban thé pixek 20hvthet i on,
t he deteriora}ion rrection unit is fornmed on a different substrate from
the substr BI*& %@ife?ugfeflﬁéﬂ}ﬁ HEACYIFIHBRLLE: provi ded The i mage si gnal

suppl i ed o the hlio Rl Whi NAARVERS 30 43 SUB SHLCRch: e FRILELTrOn 1

the i mage Si gnal orrt ec I on Clrcul € Sl gna I ne

drive circUinhin¥ncd dTFlEe pixed. SWgthalit tHen@rebctivie of hirfiiniahcd, Aid Bike BN wihich S@Me
substrate that includes the pixel portion. The nerit of such a nethod is
t hat t héo déisplayimgatdegaindif lone.i will qnﬁount¢relamma@§e CIRsNs Bs $h0wI lmFlgHSrPe ue of

the unit d t hus mtting.the direct f a tting
banel - Thi St Atk 258 PlestaS e PG iss TG R afef 207 hBereas MmiEHiLt | on
cor rect i onafiplesdry éﬁ{u@%v@é}lmﬁlaﬁ@maﬁm&gﬁ@z@1ﬁ hat includes the pixel
portion, the |gna l'tne drive circuit and the scanning line drive circuit,
t her eby achi evi nNexthactagisdorreetdoic bperatidiscatidesciibedt rtastgmee iy masiedsipunber
of components, the space saving and the high speed operation. Fig. 9 shows
an ar r angetaken tq@btain| 3 wghatioarhetw sangheleumlative dup @nibe tishtamisgen pw\mﬁtqron

wherei n_t he eter|orat ncorrection uni e pixe r

ol gnal  15oEradlegfIF bL B el FETg Pttt iy Betre i if I% B fing leptct”

i ntegral | ydghofoRierRRatidie IBFEoRIRATRE eumﬁ\iaﬁwaﬁh oh'tﬂ@llgﬂt'e‘{rﬂss(iér{ paridds402, a
scanning line drive circuit 403, a pixel portion 404, a power |line 405, an

FPC 406 andr gradzﬁi(mrlemla'and)mecdmream incdhe uunmam@kfahehgmtemgttaig elethertrd®d on a

substrate 40]1. Needless to _say, a |layout on the substrate is not, s |imted

to the enbEb‘?%Fﬂfa%%%“‘i"rﬁlWﬁbs piesRnt @ simplgdelation.; ¢ Thesdeggges 04 JpETiprRAENt he

: 23' vi dga' oPhQG1tht Bnfinifl LAMSE vERuf IS GnAT AL SNEY ol SR e RS Slriolst N the
20 or gradation levels are stored in the correction data storage circuit 112 in advance.

The current correction circuit 111 determines a correction value for the
current supply from the current source 104 based on the data stored in the correction
data storage circuit 112. The correction value for the current is determined based on
the cumulative data on the light emission periods or gradation levels of a reference

25 pixel. If the pixel 203 with the greatest deterioration is used as reference, for
example, the pixel 203 is allowed to attain a desired gradation level but the pixels 201
and 202 are applied with an excessive current so that an image signal therefor requires
correction. Thus, the image signal correction circuit 110 so corrects the input image
signal as to achieve the desired gradation levels based on the degree of deterioration of

30 the particular pixel having the greatest deterioration. Specifically, the cumulative
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the signal line and the like or the wiring | ength thereof taken into
consideration. The inmage signal froman external inage source is inputted
to the inmage signal correction circuit of the deterioration correction unit
407 via the FPC 406. io Subsequently, the corrected i mage signal is
inputted to the signal line drive circuit 402. In the current correction
circuit of ddtheordeeelibh BmisidnCHEricRISt drOPraditidn 16R1st AR EdMfdred dRfvecaNthamOUNt
of current outputted froma current source of the signal line drive circuit
i s correct ederedescpirei agl arwthdrepiretbadiiffenance bétweemthengraditionulevelstof ohnsput
fromthe current s urce of the signal |jne drive circuit is corr d by
means of t Relssis Gatquiated; aodr BeimaRe Signalif so isatreqtad ag ip SOMPERTaty

limted to {HHH ALy The current source for controlling the anount
t ‘%}Fﬁ% S0 .
of current® rooﬁlgﬁ é? t emtting elenment need not necessarily be

di sposeds in the Rbﬁﬂﬂ{g tblFlg HArthe/ Bnggel sigtial is ihPuttdieto@h®d GAAg¥aiinal borvettion Fi g.
9, the deterioration correction unit 407 is disposed between the FPC 406
and the si gnaiit L1 ewhichweads pututhe aguigtave data athéhe dighti emyissionoerimds anit r ol

S Eroobb 4o SRR Bl
confi gur at f p C e t

i nvention F&ﬁgfe?slg?l be % glg'?ag%eoﬁgceﬁ({hoagu?t%ﬁc%}aaégo?%ﬁg&gk%&%?(lgrné ﬁg 10
to 12. A pimgle s3gihl agzeen@bﬂgg e tche cemabdiveriata e ehnlighn eﬁhgaonlﬁa‘}c:dd@QirUdes a
signal line Si (one of S1 to Sx), a first scanning line G (one of Gl to
Gy), andd agipdelian levele deavh of dhe pisels/Withothgxdegrepn of plejasiorgpp oflthenlight

i ncl udes tragﬁl stors Tr and . Tr emitti

el ement 809NUHRE s‘e@gasﬁswmsi ‘@ésé‘c/ﬁ‘lf‘ﬁ%fﬁ&ﬁ oty O%éllce@%}bﬁreﬂl?g ’ba‘iﬂqdéd" the
capaci t ancg 897 ﬁ:v@fsol‘ﬁl‘:ﬂ:%g Fh@rdeg?ée‘é‘ cﬁoaetula@wn Isedred % e %M@agﬁggaztsgﬁ e

vol tage) across the gates and rces of the transistors Trl an is
not ed t hat stbiage visdrtieDi. herei n i s defined to mean a potential difference
fromthe ground s unless otherw-se particularly described. Both the

transi stors Tr4 I@rmcasﬁavmwetmeﬁtlgmwr&mﬁée@w tb@pméz%aﬁmfwgn%ne G .

The sourgc e, and dr of t rans r4 are connee to,th n I I|ne
& ang 15 IR e aPhR, P ik AnRRL 2B ' s3E OB ES iyl B

drain of taQedidrafad, $E&rreﬂ'ﬁ15ingrtlﬂa ERRA6H Qﬂtﬁe%rhdlﬁlo?n'lm b,lwa oPthedinfh 550 the
gate of the transi stor Tr3, 1o respectively. The tran5|stors Trl and Tr2

have t hei rsigatlesltcionsxpetted fram ehe ltuotulive dhia anothechBghtoémissien tpeainds o or s
Trl and Tr2 are both cgnnected to the power line Vi. The_ transi stor Tr2 has

its gate afad¥ion qu:lmoértb%qrwé%lédhaéﬁac tpﬁ@l @P4i s i sxeals diféerenget freup the
connect ed ,g%ltib% lﬁgﬁl{&eegdé’e of ‘?er JriiH glg 61??11 20? dEQ§ tﬁé}{k %ta%r dhfigy has

its drai n tonnecte e enent 802.

The |i ght lemtdfltngpﬁdeezems &Q?echﬂsb §edamilemawér af @tapmdeomlmed Riith the
specification, the cathode is referred to as a counter electrode if the

anode is u@é@ca@nfqiiéhqcﬁlxdlzoél ectrode, whereas the anode is referred to as
the counter ele if the cathode is ,used . a el ec rode, 20 The
ransi stors Tra HRd ok SRNE SHOH @haﬂa'é?n dbueedy o iraRudneron vpe.

provi ded tﬁ?&ﬁﬁ&?g%e?\???{c%u%lﬁatv&da?ﬁgl @\éﬁnstsﬂﬁ] SBP Héﬁ 1efllsthe

ot her hand ors Trl, Tr2 an 3 may be of anne type or of
p- channel dndntke npmbei cfegraddtan leds toresedbpmay bflthe ifn&ca;mgha]'r 3it iwated he
sanme polarity. The transistors Trl, Tr2 and Tr3 may preferably be of

p- chann¥l thgigunqerthe pemphtize dete onghe gkt emissipe peviods Oﬂ@bﬁlﬁ)@&@’emdtthe

cat hode is,used as th count er,. el ade. verse t he anode is used

e the- coufitBr el bl HaaeaR e dieh g ERR e Relostbirtdl 8 ol oo,

the transigl@ysShdve a shhpleathtibh3 tHNulb&! 6 g&hm]&e 1&%1sNtoCBRRA&Ed by RBe
correction of the image signal does not always present a simple relation against the
cumulative data on the light emission periods or gradation levels. As described above,

30 the correction based on the adding operation assures the consistent luminance of

-15-



The capacitance 803 have two el ectrodes thereof connected to the gate of
the transistor Tr3 and to the power line vi, respectively. Al though not
necessarily 30 required, the capacitance 803 is provided for nore
positively retaining the voltage -24 (gate voltage) across the gate and
source of the transistor Tr3. Additionally, a capacitance may al so be

provi ded f geegfpre positively retaining the gate voltage of the transistors
Trl and Tr2. In the pixel shown in Fig. 10A, a current supplied to the
signal line is sNoentefairingdtob¥ignedp, afesdripgionuisr made ©oua gelation |bethectni thet he
signal line drive circuit, whereas the deferioratjon c¢arrection unlt serves
to correct "SREFRDGREIDH L dbe fight elatf@lsatperrwéﬁn(ifﬂeomer'é%tt capjitings clemgats

gradat i on %ﬁr‘{é‘sk) (L{lé é? ectife GRL {)F@%Q%QQ’ Ngﬁﬁte{n%' th %%d"aﬂ&n tévghtf ﬁm@‘ ssion

peri od of g elenen ans of I'mage si g

correct ed Ipypt étﬁnme%]slehehabf fHe iaP&dtRAL | P, WO fakes h éxaﬁnpqelw&%u&hmgel n
Fig. 10B |ncI ude e signal line Si (one S1 to Sx), the first scanning
line G (osignafco@iists of Bpjts and dllustratep thealuratione of/hg(ltmmsswnswpptvmg(m onghe
pi xel 805 further, inclydes the transistors Trl, Tr2. Tr3 and Tr4, a light
enmitting effamgperigdepr yé“&“é‘ﬁ'é@?thﬁ&ﬁa%‘?’“ loyelsof Lﬂg ® Mot necessari | y
equl ted, Lhe CapREhARRREHis' o M SLPdphgl B AERLbNELY dekaigng @

vol t age (gate voltage) I's across a reéspec e an sour e of
the transi sim@s®nTpetiodndrsTrtd. TsBh@edpeanslyst orheTﬁrsaﬂgaﬁ:eht of ¢ied HghoAMReioad t o
the first scanning line G. The sourceg and drain of the transistor Tr3 are
connect éd p@lques sx;gn%sk:d lab Al : T2 B3 £02tlhe Although die erodimgnisis explainpd| |

t t Lt t the fi.rst
Seanni ng 1 Phavagsbt the bt efhe iy SpBe dnaner of B Hiogt liniled
connect ed | uhe 151,308l oRSarSh-bithghO sidiS) BSE3, BE APl HRTSIAROEERET | and

Tr2, respectively e transistors Tril r2 have thelir gaté&s connected
to each ot tight, enﬁfﬁbﬂﬁ@idds%ﬂp@&&mmeﬂfsed T@-tﬁ&neoyt)e‘rz“tzl ne1Vi. The drain
of the transistor Tr2 is connected to a pixel electrode of the |ight

enm tting el enent TBogtadatinn leuglds ietemeinedby thesum gicthe dengths of thrddiyationseof of

which is_c ected to the .Qat.es of_ the transi tors Tr and,_ .t he

ot her ot DRI EHOMS RRRAHEE GBS PUGLr T 6 whorRan Vight BEMIPES ng
el ement 808cinRfits %’@ﬁmﬁﬂes@@ﬁ’t%r ﬁﬂ @h@hgﬁte'ﬁﬁ@k‘i‘on ﬂ'é‘rﬂ)cﬁ.oféﬂfe%mﬁieeﬁkrgz?ﬁj@atﬂoﬁ

mai ntai ned at a gi ven voltage | evel. The transistors Trl and Tr2 may be of
n- channel teypleisat 7of Wiaemdnﬁmrﬂeghtteypmng&dnermmanbatbmﬂuanndshmttfoaaittlmtkigls Trl
and Tr2 have_ the sane polarity. The transistors Trl -25 and Tr2 may

pr ef er abl yelatssﬁn@ﬁﬁ?ﬁﬁe qg]ﬂ@tlpﬂlftvﬁblséﬁgde is used as the pi xel el ectrode
and the cathode jiS, Yagh A%\ SONBREL GHBELRIY raABYRERE! e pblerd By anode

is used as the coun e and the ca s u e pi X

el ectroge, 20hend rmssmsug?ﬁayTﬁl gradion ' RvérRy, BaetiRk ahé il 203C Aaorss ﬁhype S
The transistors Tr3 and Tr4 may be of n-channel type or of p-channel type,
gradation level 3 whereas the plxel 201 displays a gradation level 5 and the pixel 202

displays a gradation level 4. In this case, the gradation level of the pixel 201 is 2
steps higher, whereas the gradation level of the pixel 202 is 1 step higher.

Thus, the image signal correction circuit corrects the image signal to apply the

25 pixel 201 with a corrected image signal of a gradation level 1 which is 2 steps lower

then the desired gradation level 3, such that the light emitting element thereof may

emit light only for the period of Ts3. On the other hand, the image signal correction

circuit corrects the image signal to apply the pixel 202 with a corrected image signal of

a gradation level 2 which is 1 step lower than the desired gradation level 3, such that

30 the light emitting element thereof emits light only for the period of Ts2.
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provided that the transistors Tr3 and Tr4 have the sane polarity. In the
pi xel shown in Fig. 10B, the current supplied to the signal line is
controlled by neans of the current source included in the signal line drive
circuit, whereas the deterioration correction unit serves to correct the
amount of current output io fromthe current source. The gradation |evel of
the pixel is corARRGR M¥is CARBERMEANGIIIsRGtes| BRE cI SR tRETdoRfc@bn tife
light emtting elenent 806 by nmeans of the inage signal corrected by the
det er i or at paformed usingithe pixel withAhg preatesBddersdraton anreférgnce] G€ inneitionias t he
signal |ine S| é%ﬂe of S1L to Sx), the first scanning line G  (one of Gl to
Qy), a secetdinidehio this. | The qﬂﬁlgpﬁn@abﬁmrﬂrﬂw Wye th%f%ﬁ&ﬂ%ﬁn@)‘ﬁbmmpy ne Vi
(one of V1 8 e Tr 2,
é?lg c}hTﬁ‘a‘? tﬁ’éf 4%!;5, é‘ngnal 4§ tc&g{ﬂéé‘ gﬁl -Adifed Qﬁétosg%ﬁu@ﬁh

Tr3 and Tr a capaci ance

transi Stsorémﬂ'di&r@é\dfiﬂc AAYien tdvei Wltﬂﬂ&ﬁ&fﬁ@ﬁéﬁf&mwgi xel.t he first scanning
line G. The source and drain of the transistor Tr3 are connected to the

signal line Si alnda tasetwkers aupize with ThePleastedeparimratianl is. ustthas sefigremee,ahel dr ai n
of Tr4 are connected to Zo.the source f Tr2 and to the gate, of, Trl
respect i velnage gl 1sscorréptf:ﬁiwﬁsedrfg‘ (b agdition 50 thad then ePIERCHPR Oafthenhgpl.ag of

connect ed %ﬂmf Hgffeccml% Ogg&%qcaﬂ&u&'ﬁgs gﬂlgf afs']}l]ﬁtette-ﬁr % a[ a-'i)tt 1 Ig?xalsour ce

connect ed e power lin rain co ctet ce’ of

Tr2. Tr2 h@$ ekirbiplddy mehbesddathn @nhbebesdmeNd OnaBe BiHaE hand)én E’Jcas%ﬂdhdrés
drain connected to a pixel electrode included in the |i ght emtting el ement

811. Th® 2spixelwith e greatesy detesinmtion 85 useid a8 refdrsgca, like irageisignpbistcoudeted a
counter el ectrode,, and. an anic light emtti l.ayer, di sposed ween t he
o1 el el ecTPEHEn SHATHHERG oI EamTas i P caerechdn bRt Rctddietl GR GURTsT U he
light em tsahg\g 3?'c%ff@morfilslfdrsth@wmﬁgowbuakaarﬂ' H@ﬁevme}@gehﬁreomfﬁexéy tage

source di spo external 'y of emtting panel. Tr3 and Tr4 may be of

n- channel SWﬁlafly,Oﬁh@r‘mﬁﬂDfE’llsﬁrmﬁﬂcdM@ﬁ#lﬂeﬂﬁghaignﬂ aAnp€uretied subtéactiave t he
same polarjity. Trl may be an n-channel-type TFT or p-channel type -26
TFT, wher %@szedﬁéyarweamﬂxw disatayeof blyfi@cwte@ﬁcannlvﬁéﬁ%éw g ppanatpight As t o

t he pi xel ctr nd .count er el of the ti.ng..el enpent,

oi ther el AeBenaitetimEn Sab! FRfudt pkPentdsiny ey SraiP s
case wher een:l_llit?ng éleﬁxeﬁrsqﬂaanﬂﬁl-e&)éﬁr%n-rs’ﬁe) i tTh'eSmQtBSé %£ aeidiat th%h@pcﬁi‘%?‘e i's
used as the pixel electrode and the s cathode is used as the counter

el ect r ode. sodmmstey bighyr, gradationdaesds wthelenciglborimgarblackcsponoai be yystahbdlly it i s
preferred that the cathode is used as the pixel electrode and the anode is

used as t hadeguately etisplaedtif GdBSqu}hEm&asp%ﬂﬁPfe&n‘@éhMQy fataof o\ sy st dargen t he
gate and sgup e? gfbu;” | Bofd &J@‘ﬁ?&ﬁo Ofre NEGEPRS 1ﬁ4r¥as§r§£h\:ern%%bei‘ @ggfa%laﬁ&ta”ce
rtrvely |1

812 is provi nore pos o retairning a across the
gate ang slevmge of Trl. In the pixel shown in Fig. 10C, the current
supplied to the signal line is controlled by neans of the current source

i ncl uded in the Igi gmanothenecttictive approaci,t both the correction method based on

addition and the correction method based on subtraction are used in combination as
swithced at a given gradation level as boundary, for example, thereby compensating
each other for the respective demerits thereof.
25

Embodiment 3

In Embodiment 3, the following description refers to the constitutions of a
signal line drive circuit and a scanning line drive circuit provided for the light emitting
device of the present invention.

30 Fig. 6 exemplifies a schematic block diagram of a signal-line drive circuit 220
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whereas the deterioration correction unit serves to correct the anmount of
current output fromthe current source. The gradation |level of the pixel is
corrected by controlling is the light em ssion period of the light emtting
~elenent 811 by neans of the inmage signal corrected by the deterioration
correction unit. A pixel 815 shown in Fig. 11A includes the signal line Si
(one of SlufikzedXbr ihpRnientifg tieCm8senh thviehtién. Beférene mimérdl 220aesignkies asecond
scanning line Pj (one of P1 to Py) and the power line Vi (one of V1 to Vx).
The pi xel shiftt iegistern82Qhd e smemery2eireuitais i220erasmemory Tirouit B, 228dda Teyentg
light emtti rl/% el enent 816, _.and a ca)gjl?#(ﬁac?ce 817. The transistors Tr3 and
Tr4 have t RUIVEIg@CupddefeEdice Jump esqesignaleh p SYeFHEYY . The source

and drain of thext i; I SR j | b ftand to
the gate of the ?r%%gﬁsésl oér? C#if,%n?éggectl6@%‘5%&%5@%&?@8{2%3 S%]ir}gfc%s(t) t he
transi stor 27024 daigitsloinite tsfichalsOark HEpRitg iadne mohe cittuitAd220b, Whereds ai latchf t he
transistor Trl, is respectively. The transistor Trl has its source

connect ed signaltiginpivier anothes mamagy girpwis BE28cn  Ewithracielest signalp aredoppitde aof t he
transistor Tr2. .The ty.ansistor Tr2 has its te connected to e, second
scanni ng. | FHETPPiTGi 2D oot »8E eVl reRBy f cferifi BRNBd | n
the ight erafdanBOwitheebwtCigndifie counter el ectrode of the light 30
emtting elenent 1s maintained at a given voltage |evel. -27 The

transi stors Tr3 BagtdTondthsdypure obfhercladkasigred] QI andtheaftarpup lpaisesligial S8,

provided that the transistors Tr3 and Tr4 have the sane polarity. The
t ransi stor & the shifirgsistey 2203 visa Ryedaieraringthwiringrguteon timing,signa ing¢neraferh

provi ded that ..the t.ransistors,Trl and Tr2 have.the. .sa | ari ty.

Pransi st or S0 SRBNSH Beebrintiay B easPptsd Y SURRBRRR RIANA I LAER, ¢
the anode i peRded$n b Moy ircBit C IO e ARdnAthR 1Y M @Hthg sightd Pendatelihe
counter eléctrode. Conversely, the transistors Trl and Tr2 may preferably

be n- chann the ghnidt regites i220omay bk inghw taapligality ofidatchead LAEAcolLRI&TAel Bct r ode

and the cathode is used as the pixel electrode. The capacifance 817 is

provi ded bECHdEs i fEegArs ciruit Sotrlbatisr aPRUTY I Hhei R e Si&yairvqa.a bufteridggh not

necessalig I chﬁfslatﬁitﬁe?ﬂ ethe capacitance 817 is provided for (nore positively)
ng a vo %g

retaini age (gate voltage) across the gate and source of the
transistor Trl. WhehhRe Rienfiry tiewid A D26B Gsceivbé\thd imipUsigR4l] syieARdnoasdlyt o the
signal line is controlled by neans of the current source included in the

si gnal | i nwithrthe énpitrtiming, signal, a plurality of digital image signals from digital video

compensating circuits corresponding to one-bit are serially written into the
above-referred plural latches A LATA _ 1 - LATA _ x for storage therein before
20 eventually being delivered to a image signal line 230.

In this embodiment, a plurality of digital image signals are serially written
into the memory circuit A 220b comprising LATA _ 1 - LATA _ x. However, the
scope of the present invention is not solely limited to this arrangement. For example,
it is also practicable to split plural stages of latches present in the memory circuit A

25 220b into plural groups in order to enable digital image signals to be simultaneously
input to each of the individual groups in parallel with each other. This method is
referred to as "division drive"” for example. The number of the stages included in one
group is referred to as the division number. For example, when the latches are split
into plural groups of 4-stages, this is referred to as the four-division drive.

30 A period of time until the completion of a process to serially write plural
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is whereas the deterioration correction unit serves to correct the anount
of current output fromthe current source. The gradation |evel of the pixel
is corrected by controlling the light em ssion period of the light emtting
el ement 815 by neans of the inmage signal corrected by the deterioration
correction unit. A pixel 820 shown in Fig. 11B includes the signal line Si

(one of Sldtg@:aﬁxﬂqge%iggmqnifd thé hll SGEEbMatchédresdnt (PIhe n¥imde} cireuiBA) 220bhe
second scanning line Pj (one of P1to Py), a third scanning line R (one of

Rl to Ry), isaerdled dinpoperiod| i Tdbend is (aosase of wliicht the hng .peTiné refesseto @8@dridduint her
includes the transistors Tr], Tr2, Tr3, . Tr4 and TrS, a light emtting
el enent 821"?‘%;('?]?0a borizoptal retraring pgried ‘Sﬁﬂdﬁ%[?g‘heﬁlﬁ PHiRbssarily required, 2s

the capacitance Rfe, |imblphl %%?.lifngrpeﬁBﬁﬁaféﬂS%%riaYs%ré o{eﬁ%q.la&'it&g P réﬁtlyt(ﬁge

(gate voltage) across a respective 'palr o e and source o

transi st or satdiick BUMATE 2.1 ThATB anshéld @ aRéthenarniord ciiatie Bcp20rewh adlatch t he
first scanning line G. The source and drain of the transistor Tr3 are

connect ed signalhbine 2ghaSimulteme®islara plusalithieofddigital ghagehsignalarsiagnedrbyral
respectively. 30 e fr [.sto r4 has its gate, connected to t second
Seanni ng' | PRy ofHiehesSBRA L of - JAT\a Supiseign o dmoan SretibA H0P e
connect ed LRGSRk ibtbNEpiBtalRPde Ifciiedh 9aHES af. LATE! T A1IabShPfSiE | and

Tr2, respectively. transi st or as Its gate connected to t third

scanni ng | hb@reReferrédnenttity eRcidNB 2d0afor stfrageltBereinansi stor Tr5 are connect ed
to the drain of the transistor Trl s and to the drain of the transistor
Tr2, redpectivel pftemfdly: dediveiing thesretpinedghigitatimage signalp ¢ thegaemerycdrsniéict ed
to each othe nd their sources connected. to.the power line Vi. The drain
of the t r R BofrPSmoua RS B iRRE e S kPR PR BPutu A reiiet RRgf
emtting e : : i I i : i

Vol tage | e B R ign R oR e 3h SR O e s Dbt
connect ed tmentohe d@bitsAo220the Durdms itlst secondrbuah dnd4lide gpediodhis ohdeewayne of
which is connect-ed to the power line Vi. The transistors Trl and Tr2 may be
of n- chann@igitel/sragsrsigralpsterpaninehe mygmeory rpitdd 2200 afe delverqdalosy sesey Tr |
and Tr2 _haye tge sane. 22Q$rity. The transistors Trl is and Tr2 may
preferatﬁ yc?)'}ave *ngpc-"c?Hlé “type if the anode is used as the pixel electrode

and the cathode TR ém@éhtanlEeing VirehR 2260 uipRHEs a GHUBISS Yurrdnk sbiig
cat hode is used as
circuits C1 - Cx. Based on the binary data of 1 or O of the digital image signals input
to each of the current setting circuits C1 - Cx, magnitude of signal current Ic of signals
to be delivered to the following select circuit 220e is determined. Specifically, the
20 signal current Ic is of such a magnitude just enough to cause a light emitting element to
emit light or such a magnitude that does not cause the light emitting element to emit
light.

In accordance with a select signal received from a select signal line 232, the
select circuit 220e determines whether the above signal current IC should be fed to a

25 corresponding signal line or a voltage that would cause the transistor Tr2 to turn ON
should be fed to the corresponding signal line.

Fig. 7 exemplifies concrete constitutions of the current setting circuit C1 and
the select circuit D1 described above. It should be understood that each of current
setting circuits C2 - Cx has a constitution identical to that of the above current setting

30 circuit C1. Likewise, each of current setting circuits D2 - Dx has a constitution
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the pi xel electrode and the anode is used as the counter electrode, the
transistors Trl and Tr2 may preferably be of n-channel type. The
transistors Tr3, Tr4 and Tr5 may be of n-channel type or p-channel type. 20
In the pixel shown in Fig. 11B, the current supplied to the signal line is
controll ed by means of the current source included in the signal line drive
circuit, V"ﬁﬁﬁﬁ@a?t&ﬁﬁt&q&ffr}eﬂf@nﬁ]@kifc‘ah@ﬁti on unit serves to correct the
anount of current output fromt current source. The gradation |evel of
the pixel is corTheicateltysaing rcochit nQl tdomprrisgshthee folRsving: pecurrdt ahpplhe
light emtting el ement 821 by neans _of the inmage 2s signal corrected by the
det er i or at $awicec®ls Seuritensmisision gatesiSVEL - 8384, smdarpairrpfppyerters bl pad dal t he
signal Iin i {one o to ,Sx), the first anni.ng,lin . (one of Gl to
S5 the olcTeERE affeddfies R olondranpisRy S5 Y% Hhfegtut 3Ry T ne
QN (ones ofouE 63 jsGinticaPioSBEQSE tRE APEN D tértddtirdaslstdr® TR Bhd Tl ploQidetly ), a
first power line Vi (one of V1 to Vx), a second power |line VLI (one 30 of
VLI to WV xjorandndividualrpixidl. | i ne CLi (one of CLI to CLx). The pixel 825
further -29 includes the transistors Trl, Tr2, Tr3, Tr4, TrS, Tr6 and
Tr7, a light emlnthedisht smittinegdeyicsrkpsed bycihe Mressat Byention vapigblempswer
transistor_Tr its gake connected to the f£irst scanni ine. G, The
sour ce anc Pl A65 (PrRNEH BSIARUEN POmblbelte RrSEIREE hlEPE Phe gare
of Tr2, s yQrR8GhpMRldvto ah'dnbdSelkion ifRitacmanmest Alogeratidhal 2APRAG S6RANI NG
line Pj. The Source and drain of Tr3 ‘are connected to the second power |ine
VLi andid¢ oint the qyateet edpply 2ource $pbcas ¥ ebsplt, Timgntedraof tamos 8@830 iSSVpraodi ded
bet ween the gate of Tr2 and the second_power Iineﬁ)\a(\lgi. Tr4, TrS, Tr6 and
Tr7 const i PWeelramcther ebirend supply sppace §3h capderrentipdld. « Hepdldifigngfrelde
connect ed :hel : o . I r line
Ve et e et Miie B, bl hb SR e WRESRRu o} HPoqpliBly BRVET
and drain @ferdtiohsabe conmsIEag eliet Magditudeuds dutputi Afreaticaanbe tdiffeRaceriai n of
TrS, respectively. .-Tr6 has its gate -connect ecﬁto t he second scanning |ine
GH . The swgpulenemdithithe qongtitutipreofthe camenisupply sewce.-he gates of Tr4 and TrS,

and to the drain,of ,TrS, respectively. The is ca jt 827 i s vi ded
bet ween'X he gat eSViighing Qperations.of the, frapgpaisgipn §f‘teﬁm 'gi%‘ga‘\% qonﬁfﬂgg‘igﬂr ce
and drain . C i r . £ tanb%n i .

el ectrode ch)l% dﬁ%él ?’f‘g%ﬁ g%sr}i?t% %ﬁ%éhg el}rprlgrll%%}%,](ﬁre-s[ﬁ)‘e}%st%?gle t?/le n ﬁ;&(ﬁjﬁ}"&el

shown in FBR20¢1CThéde dighgeinsdgdhignal0déleak@dtdhet finsaidston Qitas ISV and
correction unit is supplied to the signal line Si, whereas a current

suppl i ed fPWhanddhess digital Enagestgnateddmeraddotiretransmission gatefeS W2iandSW4
corrected by the deterioration correcti uni.t.., Api xel . shown in Fig.
124 1 ol udle TRECT R Eual b herimvepRSs npR g oy ARk iR L na
light e tyhilgiRl tﬁﬁi@ﬁﬁssﬁﬁz%atégr Swhamdi $W33GaaincCOND &ah&flistiBn Fale§'IWA@hd 833.
The source and drain of TrT are 2s connected to a current sSource 834

i ncl uded iSWteee sirmpdDFF,iané vibeivessaci rcuit and to the drain of Tr3,

respectively. Tr2 has its gate connected to a term nal 835. The source and
drain of Tr2 ar eValaiBe twaSHISSIORBalgsap N b and V3 famam O gt Je ofr 3,

respect i velygeiighed %aluzrozhdﬁ%ﬂgax;r otisheay efrt#lﬁ g@é &%hlgts ﬂ.&gm 'E(gl*rggﬁ;?i t§ g0 ot her

and their Sources connect a termna

connect ed defect Eicud O 8s §ifndl RErréntJOViadRe MdMitdich glteSWi aadZWBhe cat hode of
which is connected to a termnal 837. The -30 capacitance 831 is so

provi ded as to rleanxyersely, while tipetransmissiorngatessp it dndeS Weiare bélddalNecurremt sour ce
of Tr3 andI Tr4. The tﬁrm' nal s 836 and Sgé are eagh agslied w th a

pr edet er ni AW R FAYhe CHFFFHaIRPRoSRCES Bt db erauped iy the Jrapsiisiongate

di fferenc er t i . i 0. T cu t

out put 1 oo ehe BpdEBRver by BBl Hlwinl MRl ot g i M CH VAR

det er i or atapphed @y theGkleoncitumiitt D1 Wiy thi tasmBSioh @amo$ Wec thetdby ama@ingf inaf a
current outputted fromthe current source 834. The gradation |evel of the
pi xel is condidienacheryIEEhAtrol ling the 1ight enission period of the |ight
emtting el enment.832 by neans.of the image signal .correcte t

doter | oat i on caPFoRlBh ARl P2 ogteRset Rar o ERGUS AT EES SWY ahd SW € es
the transistors Trl, Tr2, Tr3 and Tr4, -@20apacitance 841 and a |i ght
emtting elenent 842. Trl has its gate connected to a term nal 843. The
source and drain of Trl are connected to a current source 844 included in
the signal line drive circuit, and to the source of Tr3, respectively. Tr4
has its gate connected to the term nal 843. The



is source and drain of Tr4 are connected to the gate of Tr3 and to the
drain of Tr3, respectively. Tr2 has its gate connected to a term nal 845.
The source and drain of Tr2 are connected to a term nal 846, and to the
source of Tr3, respectively. Tr4 has its drain connected the anode of the
light emtting el ement 842, the cathode of which is connected to a term nal
847. The capdahtimneRr &bb. | SwiRkhHgHetRdna of i traisaiistich e/ SNAHRI SWIG0SS
the gate and source of Tr3. The term nals 846 and 847 are each applied with
a predet er piencotrpbed hy ewitcling signhlspBeleritissoefrthe switthisg biguila gespeotinel v fpd

di fference therebetween. In pi shown in Fig. 12B, the current output
fromthe cif MElFansERsIOn gaich é‘g/?@aﬂér% P@dmw%\aﬁg respegtife cagh BPBPReon
correction.uyni i rVER: C . . putted
From the_ ot ek i) 0 8l GRigk ERULERLi FuE SWEPAR® One e BiMor UL LT 5
by contr ol KW rdhifiné OHE afdivicsi veilsaDeWRitE e triBmidsiat gRESIWS RgmBhe RNt 842
by nmeans of the image signal corrected by the deterioration correction
unit. The ¢rebdwvesignabéurtdne ¢ isvdshiversd tenthe $ignaddimetSlc e White thertiinsmission wi t h
any one of Enmhqdi nment, s to 4. 30 -31 Enbod] t 6 In Enpodinent 6, the
muf act or &1 OB Dhe YIS SuHGE! 4§ MBI SO dr a3 BEBATE Pt | on
i's descri bggpe g1 i1 i n Enbodi ment 6, the manufacturing nmethod of a

pi xel elenent il ustrated in Fig. 10B is described as an enbodi nent. s
Further note thaRefeitngranUfigcbusgang thet ftsheoferiah@rideessnirei simpthhédnisiyan be
applied to pixel portions having other constitutions of the present

i nvent i ah. exeputadavithiaonprding ipciipd Pnalbthierppenicsettingsaisnithhd |- G4 pigsat in the pi xel
el ement havi ng .transj.stors.T and Tr is i]lustrated, transistors Tr 1
o Tt 4 aPulehy shRRRiR fifucare Asarnilh slunbvati e Slemhl el ko by
Enbodi ment 48iiveRQfho allnhésaﬁgﬁaumems Sleckl _ngmrﬁsbahdhgg IRitANmAEL Yighals Ci rcui ts
(signal line driving circuit and scanning line driving circult) "provi ded on
t he perineter of Cangitxtédn @btheidoive anchitgsdd-Te anitevdyirgnhd préseht ibvdsticoaf ist he

‘pi xel portion simultaneously on the sane substrate is shogwn. First, as
shown in FPgt salglx liitpdide thesenwhigh arecited tin ghe ahoye descaiptinn 1 Futhes s as a
silicon oxide film silicon nitride filmor silicaon oxyni,tride filmis
For e o ot oy ad Sy SxdintinedSa ihe, M Bdiprol Eaft W abBld boa

gl ass or alHéngmenPOsdwW indak €7.9! sstaF &he TeRbRERVertid el clit A88zcandr the 737

gl ass of Coning Corporation. For exanple, a silicon oxynitride film 302a

f or med fr opreSertdnveNtdn anchphl® ob ynabhia g oli g taem P¢Bigred htodearsad hasalery eher

t hi ckness oé from10 to 200 nmfpreferably 50 to 100 nm. is fornmed.

Si mi | ar |y, ohbwor vjussethat e sigoal eyrend Ig may: rbe and fhenifeeding iyl sBresitiy and
N20 and hayi i [ t r 0 nm
i's Iayeredwt:aﬁglfggg%\Qélgﬁgfﬁ?gggon%g%l%n@%ef g?ﬁggbsggﬂet ﬁ%fg%g%ﬁg%gg tl{ie\?\%fg) ‘ayer
struct upe, Firther)iayofal 80a beledt Wikl cas séleqid@ibeto RyEkighill direht e Diighdie
above insulating filns, or a lamnate filmhaving nore than two | ayers of

t he above lingot ttdeliyer & certain veltagecuffidient de tiro AN tleg wansistgreFd tadlee signd06 ar e

formed froma crystallijne 2s sen conductqr. fil m obtal ned.by condyctjng

| aser crysmé‘?’lqni(a“toflﬁ UHER Y %?O '3 eﬁﬁgfmscgercit/ﬂrﬁ?l i"}\éfl&giﬂn thd on a
sem conducfsd il PAVIi ng an anorphous structure. Each of these island-like
sem conductor |ayers 303 to 306 has a thickness of from25 to 80 nm
(preferably 30 tim gfkcerofja. shiMordgisterf atis aiso pacietbleoto utihee aulifferent ciwhit tlike
crystalline senicaonductor fil but the crystalline sem conductor filmis
pr ef er aBi ya decoder ciEcyiticapahle pf SZL’GHPS amsof signsh ligess nani um (Site) all oy, _etc.

-32 When t he tallj. sepi conductor filmis to _be.manufactured by the
aser crystal i 9 RofhEPRaRSPARARR RN drive bt sHeHoB R n vwba
llaser of a pul sepi@s@i bxedpiftitst ¥ Dok’ dfa@iint HFOHScAndkY 11881 driveN@irMiP@42r €
used. When these [asers are used, it is preferable to use a nethod in which
a | aser beamprising$ sbiftf regivica 6H28ed adméfiet Liatwor 643 dJf deawat gadssant, @ lavdli near
shape by an .optical systemand then is irradiated to the sem conduct or
film A cr%r}'éé‘)%ﬂm?&%i?(?%‘hpr@éiﬁiﬂﬂ‘ti on is suitably selected by an operator. \Wen
t he excijrer |as i i i r i : Hz,
and Iasgeoreener g;ellrnd%glé%&g}gsﬂ%gegﬁ‘t’é;él{fférdcl)!mgﬁjgﬁtog tﬁ%ggpﬁgﬁh} tys|5 %A%ZOO to
300 m)/cne). Wien the YAG |l aser is used;2)pul se oscillation frequency is
preferably set to from30 to 300 io kHz by using its second harnonic, and

| aser energy density is preferably set to from300 to 600 ml/cnR (typically
350 to 500 mJ/cnR). The | aser beam converged into a |linear shape and having
a wwdth of from100 to 1000 Vim e.g. 400 p,mis, is irradiated to the
entire substrate surface. At this tine, overlapping ratio of the |inear

| aser beamis set to from50 to 90 % is Note that, a gas laser or solid
state laser of continuous oscillation type or pulse oscillation type can be




Further, after an infrared laser light emtted fromthe solid state |aser
changes 2s to a green laser light by a non linear optical elenent, an
ultraviolet laser |ight obtained by another non |linear optical elenent can
be used. When a crystallization of an anorphous sem conductor filmis
conducted, it is preferable that the second harnonic through the fourth

har moni ¢ ofap@asiiertWpVsiasd SigARPSP, edtiling!Sighal ishenéRtddd %@tg%nle@&ﬂrtiMHglCh i's
capabl e of continuous osci Igl ation in order so to obtain a crystal inlarge
grai n si ze sighgbisc hitffgred i andi amplifefdebypthe buffat cirqist 643 and thes delihardniac
(wmth a thickness of 532 nnjg] or the third harnmonic (with a thickness of 355

nm) of an KEErespopdingseann % wave of 1064 nm) is applied. Specifically,

| aser beans em “Ae‘},h%%ﬁﬁ‘t épgaﬁegnéﬂ FHAQY Sr S olrd %Phgﬂ%ig%ﬂﬁxeiyoc%%gﬁngmgt h 10

W out put is convértwe rmoni ¢ by using I near o

el enent ss Hh&Mine 2ar¥eichPbciedOtto EMtiividual RaRdhfORhd. DYSiasP! iy B réguisd alo of
YV04 and the non-linear optical elenents into a resonator. Then, nore

pr ef er abl y similgneaussty tyedMN aaplerdlivy o€ trassistars indutled, én pixelsctomregpangdingstoape or
an elliptical shape by an optical system thereby ifrradiating a substance
fo be. t 1 eataalinathe ppdercingal 64 capthin ot trRumiosatne BpR o 2L S5, 01 t o
100 MW cnez (pref . 1 Sel, j o or
filmis to m)ved?t;;l?tp(l é]?’)%?gxlll&rtr%l é}% &%&ﬁﬂ%% tfgﬂ#g&f}g‘ eﬁﬁgldzl??vcg{agﬂlﬁl

corr espondipRgyidéd fofehd HERIerMi@apBd&iceast the prdsemtinaétionlie nsesolelgnithicédoro il m
Next, a gate insulating film 307 covering the island-1ike sem conductor

| ayer s 303 thegorgodhowa indrigedl. Fhiexgmple, implaraef thg abpyaredored shift gegistar, itr om an
insulating.filmcontaining silicon.and having..a thickness.of.from40 to 150
nm by usi nd? Pl58 PRSI 40 sltizher RTFTCR! GFQBUEREr HECHEE HgUt| FPEHE sof
enbodi nent [ tit film5007 is formed froma silicon

oxynitri des?lF?%g%%%fgé@m@inde&gs of 120 nm However, the gate insulating
filmis not |im Tae doastitutidn baseidl orc aiis @mboldiniéntlendy hRp Heutealitedrhy blemgan
insul ating filmcontainj ng. other silicon and having a single |ayer or a

| ani nat ed Kgglyrcombingdrwithe Empgdimopp horé, when a silicon oxide filmis used,
TECS (Tetraethyl 20 Orthosilicate) and 02 are m xed by the plasma CVD

met hod, the reaction pressure is set to 40 Pa, the substrate tenperature is
set to fromAQikh&nt400 C, and the high frequency (13.56 MHz) power density
is set to fromO0.5to 0.8 WcnR for electric discharge. Thus, the silicon
oxi de filmcan bén fherlight efmjttidg deviaec gecording te theieothodomerd of fthd imvemgtionf thet ur ed
in this way can then obtain preferable characteristics as the gate 25

i nsul at i ngdeteripratipn cageehon uitis fermed omta qiffsienliBibstrae stnan the spbstiatehere
conducti ve ,fi 1.00,308,.. nd td j of; ' te
ol ectrode. e RUARBES eaRERTCrRERRHE ik hidlied 33 sl doyed

ormed on gat e I nsul-at t I ment,
the firsy oqubjeetdde thd tofre2tiSn ibthiclimhage tighalloaassticn cifdu@mnd@héminpOedd i S
formed from Ta, and the second conductive film 309 having a thickness of
from 100 t the3dgnalineglde dirgniteda FPOnthe/sigmy line Tniwe Tirchit ifonmed drotheesdamsy a
sputtering t hod, and the target of .Ta i§ sputtered by Ar,. In this case,
when sui t abfostiaicothat én%YJéﬁéL%rng“irpoé?%“'adﬁEdR’FBt A ,s“Flhtae?’ﬁH’IOds]tsrtg?stth t he
Ta filmis . , . neal:i LSufiis ot ed: h

Resi sti vi tgétg%&t%ﬁgg fé’ﬁ%&fdr?’n g;#]l g&gﬁgig&?gﬁg ﬂcl)dgtr% ’ggﬂtﬁ?gozfgﬂrhng\{gﬁd@% S fim
can be usegemnifting thee diyatte usd @€t & qgb@eraHolighy e¢mittigs ipahelyi tHhiofentoelinhentf i | m

of ~ phase_is about 180 ~uS2cm and is not suitable for the gate el ectrode.
When t aRt alllpsiraies ap depreach maeee theydetegioration eariector upi ds foymedan e sepe a

phase of Ta,and vi.n t hi ckness of about .10, 50 am.is f d i

advance as S‘fbﬁgatﬁgggt lingll”%?ﬁ'uﬁleféx ?iﬂo%l(fno?l?eo?lﬁ? E}]Iﬁléle M icilrr%m(%fa ng ﬁ]iéac acaf)lﬁlglge, t he
Ta film of jje BARS L&) tRGeBARIHIN IAPHRI ddROredb&iohecidel dfM hctadl9deBdadM t he
sputtering method wwth Was a target. Further, the Wfilmcan be al so
formed by aumberofebmpuiems tiwogpacssaving andgbe bigh lspoedfdpetiode (WF6). 1 n any
case, it is necessary to reduce resistance to use this filmas the gate
electrode. It i sFﬂ!esEY shoye 2 prespgeneri of p\lighy comittinge deyieg Iaﬁ’fqr@nsetoe&k‘}al to
or smallLer. than 2 ry | I t j L:.ncheased
in si ze,go r'éé’f”gt clmvglp 5"‘% ﬁ,{g‘ hdg@@?wp i (ﬁ)rgnl%é:%%& E%l?gse%ge%sh%&%&/g??&&hggﬁ{lher e
are many inpurity elenments such as oxygeR2-etc. within the Wfilm
crystallization is prevented and resistivity is increased. Accordingly, in
the case of the sputtering nmethod, a Wtarget of 99.9999 % or 99.99 %in
purity is used, and the Wfilmis formed by taking a sufficient care of not
m xing inpurities froma gaseous phase into the Wfilmtine when the film
is to be forned. 20 Thus, a resistivity of from9 to 20 p. S2cm can be
realized. In this enbodinment, the first conductive film308 is forned from
Ta, and the second conductive film309 is formed fromW However, the

oy . e e b o —~ 1 Y T o



nitride (TaN), and the second conductive film309 is forned fromAl; and a
conbi nation in which the first conductive film308 is fornmed fromtantal um
nitride (TaN), and the second conductive film309 is formed fromCu. (Fig.
13A) Next, a mask 310 is forned froma resist, and first etching processing
for s formng an electrode and wring is perfornmed. In this enbodi nent, an
I CP (I nductihy @riye el SAdRcasiRY 1k AHVRICIFRANAE inkek$§%formBal onfrhe 3AfeC 2
are mixed with a gas for etching. RF (13.56 MHz) power of 500 Wis applied
to the el estbsodee. ofA signal linepdriat ciacuitr 432 ur scaofing e drivet disitpd 03 mgpiked
generated. RF (13.56 MHz) of 100 Wpower is also applied to a substrate

si de (sanpPertiop£#94) a pawer dne 4k padthGrHPY and g deteriaratign serrectignunit, 407 atge i s

appl i ed. Wen 4.and . G ? are nj , he Wi lmand t a filmare etched
(6"t he samt GBirbH{otes oo PRS- 365 Esks b Aok u i bfhiendst °2
first condygdfitedQo! BY @mbRAnéht SBERNGinCABMGIrE Y EHbWYRY, AT fhUraBld thil hed

t apered shape by effects of the bias voltage applied to the substrate side
by maki ng indévidind pboak archarrarsH ih clase ddfacemytwigh pse amsthatwithtle apout of
appropriate shape,. The angle of a taper portion is set to from15 to 45.

It is pref Biestamal lige Wéb@ﬁlg%oaﬁe@f@ﬁs ﬁ@gﬁi theretaker ifq epnsidesatignt 10 to 20 %
so as to perfor mhNG.ie bt HokD I o SR Mot NBuLESLdGRN IO Ge

insulating film “Since“a ctionratio o Icon oxynitri

the Wfil Wbi?ﬁ;ﬂg&ﬁrdccfi@ﬁnc?rcﬁﬁ of the Yd&rhiyon3 Lorrédtiof xRAs 8d7 fvae ehOFPTheoai | i con
oxynitride filmis etched by about 20 to 50 nm by 20 over-etching

pr ocessihgSubSegegntlyothel nerréorest inzage signallis inpmtted 2o tie signhl lingt drisieaginguit #02.st
conductive Iayerf 3})11a to 314a and second conductive |layers 311b to 314Db)
formed of the fistheayreat cORECHOBNERMY O theadsiprioration porrertignpiph 108 they st

etching pr 1 0g. | J e i & e [} | ayers
311t o 3La0BE B antachigh 38 it birpldiy BKEE Bimbl! kol BRIEN e T
i nsul ati ngdfivd dircitis co@edtétit Acdobding esithe @gibodimént, Ahe hmoomhf chttehthwitputt he
surface of mask 310 also is etched by the above etching- Then, an inpurity

el ement f ofrog thierpyrigat spurgp el tentigreal ilinet drivesciemiicld aoyrepled fayr meang ¢fi thet
dopi ing. A dopi hod be either.an ion dopi t hod
fon 1 moPan BT Ao RO AT o Sepmenee ORPLel s PR Bet eded fehe
condi tion Ehaby §01H|9§§)r'c%n§91tlin%9ltxé; 5@3&1&8&&9&& thh%g%helﬁgrﬂ eﬂ{iﬁﬁg/ege ntand an

30 acceleration voltage 1s se rom60 to 100 KeV An el ene ongi ng
to group lhged-ndbneceksapiliclad digpospdh isghb eignal i) drive caxcseni ¢ (As) is used as the
inmpurity element_for giving the n-type conductivity, However, phosphorus
(P) is used hereln thg empogliraenfshowrendggdfcthedstarigyation cprrection gnit 49drise as
masks with,res t. to et it | enent.. for. givin e n-type .
Conduct | vi PppoSR FpiePe i FECPO M i SRR ins Y shist8 b2 R RS rougo

sel f - al pgnbfPcon@dN§ignal I Rciliiied.i ty el ement for giving the n-type
conductivity is added to the first inpurity regions 317 to 320 in a
concentrati on r ahige efmbodinient magbet pradticed 10 20mhinatien wnth ankiof Eni3®imeBecond

et chi ng prﬁcefsi ng i s next perfornmed without renoving the resist mask 310
as shown ih'% 'g. 13C. AWTfilmis etched selectively by using CF4, Cl2 and
to OZ as the etching gas. The conductive |ayers 325 to 328 of a second
shape (first conductive |ayers 325a to 328a and second conductive | ayers
325b to 328mpodinent ®r med by the second etching processing. A region of the
gate insulating film307, which is not covered with the conductive |ayers
325 to %28 of thia thiscumkpdimeniea coafipyratipe of atpixed dnglydesbiputhe 2ight emBtingm so

that a thipnned region is formed.. | et ching reaction in the etchi ng of
the Wt 1 i dfat dvenfion Bedsgrivastv i e e b p POt BRamB shO8n 1h SRS e
fromthe vapgriopressure of a radical or ion species generated and a
reacti on product. Wen the vapor pressures of a fluoride and a chloride of
Wand Ta are compapixeti0t hecovdipgto theesshodénaft skdon asFig. 10Adndladesafsigial s
extrenmely high, and vapor pressures of other WCl's, TaFS and TaC S are

appr oxi natléleySiZgneghial te §xga?cﬁ*.er§qa@mngAw&Jd60ﬁg 0§ GletGiyk aed proMerliBpd t he
Ta filmar t ch i t m_x f CE n 1.2, , a

i t abl § aohE BB PD-aafasiPiEr 80 Brther ity B8 ratrom AP T 2
becone CO and F so that a | arge anmobunt @f3-F-radicals or F-ions is
generated. As a result, the etching speed of the Wfilmwhose fluoride has
a high vapor pressure is increased. In contrast to this, the increase in 2s
etching speed is relatively small for the Ta filmwhen F is increased.
Since Tais easily oxidized in conparison with W the surface of the Ta
filmis oxidized by adding 2. Since no oxide of Ta reacts with fluorine or
chloride, the etching speed of the Ta filmis further reduced. Accordingly,
it is possible to nake a difference in etching speed between the Wfilm and
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2s point, regions of the gate insulating film 307 that are not covered with
the third shape _ conductive |layers 336 to 339 are further etched and
t hi nned by about 20 to 50 nm Third inpurity regions 332 to 335 are forned
through the third etching treatnment. The third inpurity regions 332a to
335a that overlap the first conductive |layers 336a to 339a, respectively,
and secondapd'PEs! Ly 1igROicANIRing 3 dlenleAt HO2Dakdch cﬁgacfitﬁﬁé'@(ﬂmget VREdugh f adist
impurity region and & third rmpurity region. As shown in FIg. 14C,
fourth i npuedessarily géquired,3thg dapa3aBec 893 myproviledfposidre positidelytrietaittiyg aype t o
the first conducti vi tﬁag%pe ar formed in the island-li ker sem conduct or

t

| ayers 303Veltrgedegers ?mﬁrgt p-2atea AR pourgeseot theransigtors {Iig] apd Trta pdt is
conductive al)t%é‘ SHlat tli;cs?&tagg ﬂel%ﬁ‘lgg (%Elg Y §0e1%8%§ a %égﬁ?la(gﬁf;ﬂ%ﬁ&e fr&% thggﬂ)runh y

el enent an s are

this poiat unkgg%thwcbahidﬁ%r@%mauct or layers 304 and 305 for formng
n-channel type TFTs are entirely covered wth a resist mask 350. The

i mpurity regi onsBadBthedrad4Btona et akd datlhave tweirgggtesicauntetes ho siphsiansing n

di fferent goncentrations jrmpurity regigns 343 to 348 are dqoped with
di bor ane (E DHE)- tﬁ%wﬁcquﬁaﬁ Hghe fansister Tianre icppnectsdcianhe sgndivesie to
Sl L0 OTE 18 ROBrdi® of she MLicth OFFR! GUBebLcl1e FESRARL Uy | Iel e, |
regi ons. rough the steps a urity regions are or ne

respect i vetrhsdiandTisi &€ coriicednduné eignhiBN®S Si anth® thbigad sihip eraficinigt tm,ve _
| ayers 336 to 339 overl apping the island-like sem conductor |ayers function
as gat el®| wspeatiyely. After resist mask 350 is renoved, a step of activating

the inmpurity eIe ntS|sa dtoth and-|i ke sem conductor |layers is
performed to con Hirapsigiosy u?ﬂdl%zt@a Fy‘b%" gi’FﬁSSCOBP‘E)‘E%‘&O P p‘étL? 8 by a
thermal an &és"t& tﬂﬁﬂ‘gﬁﬂst&%‘ﬂﬁ fﬂ%”ﬂé‘f% WO%onh tQ@?&t}%rtﬂﬁﬁé (1&% VxFU a

| aser annea I ng net rapl erma anneal 1 ng net A net od) can

be appl i edtrahsisté®rd hey @lgarnaeiadiahy intedcboebctddnarsl theodraistheeopds ffoheed at a
tenperature of from400 to 700-C, typically from500 to 600 C 20 within a
ni trogen a@%ﬁiﬁ@ﬁ@ﬂ%@ﬁ?@f\théklgﬁg@ﬁ%&f’centrat| on is equal to or smaller

th 1 d b t

erbodi mEnt , heat TP CAPTERE THL SR SHRREPBraFbaY rBars e e e e of
500 C. \WiegnftiNg EleR2nfBOR! i Ble HSRGEDhiRtid éleﬁq@htr ghs haPs ﬁﬁHHiUzﬁId'é/@athéd’eers 336
to 339 is weak against heat, it is preferable to performactivation after

an inter| alnethis sppoifatation the Icanh()thaw redersdd focasna asumern degtrodecif pid ammieponent )

is formed in order to protect wirin etc. When the | aser annealin rrethod
i s enpl oyebpediagdhg %@rel%@éei iherges Fpaeds isireferted o antherounisealec

activation h peed is set as well as the
crystalli zglfﬁgﬁggélgcgg(gasn& %l elc gOdZenergy density of about 0.01 to 100

MV cn2 {pref er ablle Rakdlstére 11@ aNWTrB?r}lay Be @ GUdHagfkel t§pe bHOF Pethanddi@ypeat
treatment is perfornmed for 1 to 12 hours at a tenperature of -39 from 300

to 450 C V\Pmmdnda?mt&tertmpis@r%ﬂwaaﬁ hgvatthMG)Qomltyf hydrogen so that the

or minate a dangdh A ORGSR TRdrEeRIaE ABLCiro ans Ay oo far SHBRSE WES ol 1 y

exci ted. P&aégg %%%{eﬁ%fﬂ@%&ﬂdéd"ﬁi Por Kr%s%l&@ 1 £ p@VIB! S ENe B al SO

be perforned measur e rogenation. Next, as s own In Fig.
15A, a fi rpdlarityt eThayrensistosulrd) Tedgard T rﬁE;Bprefcrﬁlﬂyrmobﬁ;r-dmnaclstym {fahe
oxynitride filmwth a thickness of 100 to 200 nm The second interlayer

i nsul at zSngamodp ﬁfi s asrthenpins] Gk@famiecaric}w&m Ce'@thqqlg isrtisesk asathecounter phsetresls. t he

I H zh glhnt ﬁé er§ y, ntstﬁe anocﬂ:% fu'selcmls t-II;Q %{)l? er € edtrod%rzlitng ? he ca? Sie 195§edf a%rtHEd

pixel electrode, the transistors Trl, Tr2 and Tr3 may preferably be of n-channel type.
The capacitance 803 have two electrodes thereof connected to the gate of the
transistor Tr3 and to the power line vi, respectively. Although not necessarily

30 required, the capacitance 803 is provided for more positively retaining the voltage
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to interlayer insulating film 355, the second interlayer insulating film
356 and the gate insulating film 307, and connecting wirings 357 to 362 are
patterned and fornmed. Note that reference nuneral 362 is a power supply
wiring and reference nuneral 360 is a signal wiring. A filmhaving an
organic resin as a material is used as the second interlayer is insulating
film356. Rokyivaitaes) RebKaiRedgate amdybduece BERNE RemeR Y CTBDUt A BlionalyCa Can
be used as this organic resin. In particular, since the second interlayer

i nsul at i ngcdpacitar@Eanadysalgr by preéedefon mprd msww@ynmtmmg the gatgctoftageoktheel | ent
in Ievelin the fblf]%f referable. In this enbodinent, an acrylic film
havi ng a t R n sufficiently level a level difference caused by
the TFT is forne T kpes ot f erdnSIi L tQ from
1to5 ~~m(is fuirkt Pt1heerﬁg{ele gar“;" i p]gt Slto% fr(la)%rrgr9 Slfpihpdﬁ‘{)%?% aﬁ orfrgratl on
of the cont@tiolleal s wagost dfet cﬁreémsonﬁ:acimbn@em-xhyme slgmmmﬁeyd;ﬁﬁglcﬁaat 318
and 319 or p-type inpurity regions 345 and 348, a contact hole (not

i | 1 ust r at edhercasnitheidetpriomtmni correetian wingeresdo cpireetdhe ameus)t ofcurrentrantpit
respective a lampate filmof a_three-layer str cture

th
o oo fhinha PR soEcea e LEpiptivs 1L 3f b Burhis FOmget oy AagEolBs | o
362 and 38Q, tté?l'u§§16+] r??ﬁoél oY Ghe ?gml{gltn'ﬁhﬁﬁ %ntquZn?)WeQné inCitflges of

100 nm an al num containin ness of 3 0 nm and a Ti
filmwth aghehicohaas&bpfhelﬁ&rmmtmm@oﬁeaidnnuﬁmI y formed by the sputtering
met hod. O course, another conductive filmmmy al so be used. The pi xel

el ectrodfe 365 coﬁrméqlé@StsmwnenEeﬁarl@&mﬁlgdw Wﬁggn@bbﬁmﬁb(qnﬁgglsf@ Sm)ﬂihﬁg) 362

f d tt TO fi 10
thi ckness Tt PanEte 80 (PSept BlelbrliBuandast PRRe 187 yilPhs R teokthot 1 s
nmade by ar Tﬂélglx'égSOﬁ%urlﬂ&éf%clﬁél&CthE%ﬁs&@% $HCrd el zHE!' ?r4P'a><1Féht %h%thde
365 comes in contact with the connecting el e¢trode 362 and i s overl apped

with this elemnet:t&Oﬁg andr & neppa6iancEu8@her Alhotglanspanemssacibndequirede thefi | m
provided by mxing 2 to 20 % of zinc oxide (Zn0) wi'th indium oxide may al so
be used. TFAPSCifanee|8Ud| @cmrpwéd des nwem?églvaw miiaiesor velascolgats ypkagent

(Fig. 1?56‘) cré\sssareﬁ%lg@tlven air a 65§idl | urceQ)? Flanggtoré JI‘W{%]% rbl i con oxide film

in this’e ar i &l g srlircon And ness of 500 nmis

next formed. A thhd ghangii6r TAYRIs ittt abhmt@tdd ﬂorfhé@ﬁstfééﬂﬁﬂlhgmi%eig aThank is
formed in which an opening iois formed in a position corresponding to the

pi xel el ecsaquockeaBbBrain\be thet hmsmuBnTﬁgalieszohmomUto thesdighel Wike| Siodndt teethopeni ng
can easily be tapered by using the wet etching nethod. Wen the side wall
of the opeffrHgPfit c%'fs‘%‘éfn’frﬂem HYHY: deterioration of an organic |ight

emtting layer CsRthdNoPT4NR! itddbdil BbAMERdNS BRI REsiAcRAMAD R REOP TR

20 source and drain of the transistor Tr4 are connected to the signal line Si and to the
gates of the transistors Trl and Tr2, respectively.

The transistors Trl and Tr2 have their gates connected to each other, and their
sources connected to the power line Vi. The drain of the transistor Tr2 is connected
to a pixel electrode of the light emitting element 806. The capacitance 807 has two

25 electrodes, one of which is connected to the gates of the transistors Trl and Tr2 and the
other one of which is connected to the power line Vi.

The light emitting element 806 includes an anode and a cathode. The
counter electrode is maintained at a given voltage level.

The transistors Trl and Tr2 may be of n-channel type or of p-channel type,

30 provided that the transistors Trl and Tr2 have the same polarity. The transistors Trl
-25-



Next, an organic light emtting |ayer 367 and a cathode (MJAg el ectrode)

368 is are continuously fornmed by using the vacuum evaporati on net hod

wi t hout exposing to the atnosphere. The organic light emtting | ayer 367

has a thickness of from80 to 200 nm (typically from100 to 120 nm, and

t he cat hode 368 has a thickness of from180 to 300 nm (typically from 200

to 250 nm, hi s cess, -t organic..l.ight emtti ayer |

sequent i al 159 15} ey PRRBLD0f bRBaieFPCin b o mst s iR e Bpctppte,

pi xel corr gsPRtiafltbde Gs BcASA3 tAOdodntB NB¢trdde! I EORPGISUINGS tR R10d8 is hdedldli S
case, since the organic light emtting |layer has an insufficient resistance

agai nst a telaubtenclettiedeoangiathe cathoddis wsed bt thegpikd yebectnode tthd erafisistoesdlrl
separately for each col or instead of using a photolithography technique.
Ther ef or e, a4 Ti2gmay preferably ef p6hamskiype: portion except for desired pixels
using a petal 25 raganic i 1Lt l.ayer i5 formed
£y “ont y TR kn gl i stk B0 ok ol bt %7 o Wbt 86

sel ectively only"i

portions eyeRRfedtRit thd@arRisidts TEPAHEFANANM (H8 shde pBRriky first set, and the
organic light emtting |layer for emtting red light "are selectively forned

by using this nabktheNpixt] sowmdk Higr 1088)vibei eugreatl Suppdieti tontheesigrbtlineois t he
pi xel so correspgonding to green is set, and the organic |jght emtting

| ayer for %%t{(ﬁlieﬁ}ygwg ofs he CYIT &G tSOURCE IESP%I i dieysigpalnhine BV SRyt hi s
mask. Next . rj i pxel
correspon d}"},‘ %egg&lélcfﬁ%ﬁogﬂéﬁrgoflrg?%ﬁ %]{e]t)%etr{éér%g 8 tcﬁ}ég% rmé%fri\rﬁémlt'ti%gﬁtg h)é% (%utt? ur% g
layer fer f6inlthe R@riehtUdukded htIhar%acﬁiﬁbﬂQé\ie‘Y@f Yhef SikEEd dByrettsd BY doRirslNBSK.
Here, different masks are used, but instead the sane single mask may be
used repeathgdight emipsdore period 9t tlearlighlr erhistimg algment 886 iynasanst ofhEDEige nent
correspondi.nﬁ; to RGB |s used.. However, a systemin which an OLED el enent
for em ttiHgnaMsPIected Bfﬁfheéil‘?ﬁfngmé’é’P&P"F?t}oﬂl are conbined, a systemin which
t he OLED el enment 4f It bl j i; { {th a
F1or escent _substdngd {10 hpBA 1B 1UE UG BlekeQURiold Ht S TofOBPRLRS st " ¢
syst em f or the\fizstl seppiing!liid'6j @nkldf € 1et0EGN)sa EDPE StanRIg\inePj{Orid eSPodiy)g t o
R G and B with the cathodes (opposite el ectrod.e;zSl ba utilizing a

t r ans patentnde thec ppwek linet ¥i (ongy obeVlidedvx)a Kihewpixah 8P farthen indudegstdd as

h ic ligh it L | §) . i jal_is. bl
used as ¢ nEnekin Thangei 0 apf {Ebadieberalith Sameq ffT SidSobfidise sthor *
exanpl e, a four-TRyghnsdibMChY lra%doﬁﬁsﬂﬁ'ytﬁ'&r %ifiteﬁ cORlRiddMoSRE 1105 dcaNShey @ 10

hol e transportation layer, a light emtting |ayer and an electron I nfection

| ayer is phmef&f.abiThe sonew dndrdrhinefehgamsistén Didtare tonirtected tb alyesigndiding Sit he
cathode 368 is formed. This enbodi nent _uses MyAg for the cathode 368 but it
i s not |inindel@ the&Qwes of B desPrREHELY- mekhersoures andydraia ofsBd are Fonmgeted 4 hode

368. 20, T ' i ich. ri . Of. .t jxel el ectrode
365, tn2 oigasfict BroIRaIBhS Bl phh esh B RPY BRI Hulel BnBhiRe sFEE 0000
to OLED 37ind d¥eiatof TehB denRécesd fo\eithel aielofdtitesodf® and drdih BBUrLYy an evaporation
nmet hod. The protective el ectrode 369 may be fornmed in succession formng

t he cat hode 368 Thilthasuts soxpssiongeatérk tadthei poaver ding N andmitss grasr eonrighied to
protecti Vethg lscen(lzrtcg %9eI‘r£69Tr a}?asaitns gegtg ggr&negtrf]:d to the second scanning line Pj and its
drain connected to a pixel electrode included in the light emitting element 811. The
25__light emitting element 811 includes the pixel electrode, a counter electrode, and an
organic light emitting layer disposed between the pixel electrode and the counter
electrode. The counter electrode of the light emitting element 811 is applied with a
given voltage from a voltage source disposed externally of a light emitting panel.
Tr3 and Tr4 may be of n-channel type or of p-channel type, provided that Tr3

30 and Tr4 have the same polarity. Trl may be an n-channel type TFT or p-channel type
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2s protect the organic light emtting |ayer 367 from noi sture and oxygen.
The protective el ectrode 369 al so prevents degradati on of the cathode 368.
A typical material of the protective electrode is a netal filmmainly
contai ning alum num Oher material may of course be used. Since the
organic light emtting | ayer 367 and the cathode 368 are extrenmely weak
agai nst mﬂ,%ﬁercésh?rzqhgfiabcanld-ermnneﬂ&pe T 6t p-0Rarin@Y Bipe AT, tAetoCdEhode
368, and the protective electrode 369 are desirably formed in succession
wi t hout expisel eipctrbdenand thmtat elespbdr of the lightpemitingbdlemens, mitbheeonet he
organic light emtting er fromthe outside atnpsphere. Lastl

I
bassi vat i OfPTRPISEH 87 @Node WheTRaTINE QShATEOBTPRISESOh CHReU: ddn 125 Whew 112ds a
t hi ck f . i i il 7 .3 h i d
i ckncss gl DR, TICAIEARAL B by AATS BEPLERS RS SRR e

reliabild tyatddet ReudeElR: thEOMRMEST, clédifodRaS EoNvdrtedy) fal h Mast/ WHeRY THPs an
necessarily be forned. A light emtting device structured as shown in Fig.

15B i s t hus-chamel gipe I FIRef srpzefesed yidd ohe Satlioddein atsed ap thehpirelallecliede @hd t he
driving circuit, 372, n-channel to TFT of driving circuit, 373, the

transi st orthgpRodess ysesias the pounterglectredeyr Tr2. The Iight emitting device of

t hi s enbodi nent hi D] r i gh . abi L L Ipr.ove r gt k-gn
characteristics g% ﬁgb%czta%(%aséilgggo {Q?'Eﬁiae?l 9&%&?@%%&&9@%’189?1%9%&? J(1)1n 'y the
pi xel por t ARRodphtnod he€esbArily RgquiictVihe @agdditantel §12 ik Providedoy slodé pbgfivdlpn

step, the filmmy be dg})ed wth a netal catalyst such as N to enhance the
cryst al 10 nictajningg volager(fYaskaonepsttheegate gud sourgernftirl. t he drive frequency of
the signal line driving circuit n set to 10 . or._higher. Ln .

bracti o the delh (6 MESCHIONS {he . B "BF g 1uwied b At Bhd oseq)
using a pr L fl t i J i1 tyd it | k% to
transm t (%@%hg%%g #gﬁsnﬁgefﬁ%&]gﬁg%g@ﬁ”é%{aa nlaglgrsggr}ag |el %Néogir(gﬁé

| i ght -t r anghéress e deeabration cafreétibnl uhiif e¥es 20 cor @it theexOwil o€ cli®erdtb@tpuyt si de
at nosphere. A space inside the seal nmay be set to an inert atnosphere or a-
hygr oscopi ftomube cament sobeeei ufhe gradation dyvebahiths| pixel iggomsected by eantroling t o
inprove the reliabi.lity of the OLED. After securj he airtightness

{ bt ough-pak diEth g pgiod, b ties it mi e AREERLRT) b apPansirciip gae
connect i ngs;a eXk&idfy the ABRkolEbAchRéctithtdhita term nal led out 2s fromthe
el ements or circuits formed on the substrate. By follow ng the process
shown in this emheikardid shoke imligdlAoincinded thersiglat line &il éehei of SiatouSEGt uri ng
a light emtting device can be reduced. a result, the process is cut

/i ce car d. AS : .
short to rtbefed seamningmbing Gt (Ueerfcokto Gid theprcond seanaing linedPj (one of P1 to
Py) and the power line Vi (one of V1 to Vx). The pixel further includes the

20 transistors Tr1, Tr2, Tr3 and Tr4, a light emitting element 816, and a capacitance 817.

The transistors Tr3 and Tr4 have their gates connected to the first scanning
line Gj. The source and drain of the transistor Tr3 are connected to the signal line Si
and to the gate of the transistor Trl, respectively. The source and drain of the
transistor Tr4 are connected to the signal line Si and to the drain of the transistor Trl,

25 respectively.

The transistor Trl has its source connected to the power line Vi and its drain
connected to the source of the transistor Tr2. The transistor Tr2 has its gate
connected to the second scanning line Pj and its drain connected to a pixel electrode
included in the light emitting element 816. The counter electrode of the light

30 emitting element is maintained at a given voltage level.
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Thi s enbodi nent can be perfornmed by being freely conbined with -43

Enbodi nents 1 through 5. Enbodinent 7 In this enbodi nent, an external |ight
emtting quantum efficiency can be 5 remarkably inproved by using an
organic light emtting nmaterial by which phosphorescence froma triplet
excitation can be enployed for emtting a light. As a result, the power

consunption of |Ta8trafdidthisi Y3 ﬁiderﬁamhaf@e d?%-é]ﬁﬂﬁ@le@f)@to?%f'pi-élﬁhhmyﬁé, l'i ght
emtting el enent can be el ongated and the weight of "'[ight emtting el enent
can be | i ghtosided.thdt dheTtnmsistirs @yl amgl Trd have thesame phlarity. t he external i ght
emtting quantumefficiency is inproved by using the triplet excitation (T.

Tsutsui, C. Adachhe trapsisigss; 1 anlﬁ‘o Bemanbe At fehseagslye iof obpgdneddype,
Mol ecul ar ?%%E@Hﬁhaﬁﬂe g}ﬁasim&dﬂa aﬁlﬁ'ﬁlﬁ\gﬁﬁé tGh%C amef%&%gfoﬂfn?ﬂs?s%ﬁ M 437).

The nol ecutar "tornula an organi c erial "(coumarin is

pi gment)s r@rﬂpﬂzeﬂlag?réf&@b@t&vﬁ-cﬁéddcp l@e!tﬁanﬁi@ﬁﬁﬁf&ﬁé ghbdRSis fustd e pihigm cal

formula 1 O O 20 ( A. Baldo, D.RO Brien, Y You, A Shoustikov, S

Si bl ey, M 8ectforergnddhg cathdde iFusedeast the Kounierel@9Hde.1 00BRvarsely; the Famsistasecul ar
jtting material (Pt npl ex), reported by the

f | f ic ligh

aggvmé grf i Iﬁgar?ﬁ‘%gbgwﬁft@elexﬁ e pephapged typs trﬁtswﬁ_@rs(c:éﬁam angde g psgd a5 thepr g
Et -44 : . Th , SR
Forrest, ,(A%{%) tergﬁfggdi%dtthgg%ggﬁ@é%%tgy?{x(gl?ﬁ%u dsléiji , (l\)/lm-ogf)?{ang, M

Yahiro, K. Nakanyh@caphciv¥ica8ahgs prbvidtd Wetweel the!katdand Sourbélst fetieansiStor
Mayaguchi, Jpn, Appl. Phys., 38 (12B) (1999) L1502) 5 The nol ecul ar formul a

of an otygahile |Algeugemot neergsardy aequited( the eapapitancy §ldpis rpredded) farh@arbove

article is represented. as follows., ~E. Chemcal fornula 3./, 3 As_descri bed
above, i1 PISILANY BSUBIMERa (YoliaRs (EpicplelaEE) GCTossi B Balh B iRireq gf the

transistor Trl.
In the pixel shown in Fig. 11A, the current supplied to the signal line is
controlled by means of the current source fncludcd in the signal line drive circuit,
15 whereas the deterioration correction unit serves to correct the amount of current output
from the current source. The gradation level of the pixel is corrected by controlling
the light emission period of the light emitting element 815 by means of the image
signal corrected by the deterioration correction unit.
A pixel 820 shown in Fig. 11B includes the signal line Si (one of S1 to Sx),
20 the first scanning line Gj (one of G1 to Gy), the second scanning line Pj (one of P1 to
Py), a third scanning line Rj (one of R1 to Ry), and the power line Vi (one of V1 to
Vx).
The pixel 820 further includes the transistors Trl, Tr2, Tr3, Tr4 and Tr5, a
light emitting element 821 and a capacitance 822. Although not necessarily required,
25 the capacitance 822 is provided for more positively retaining a voltage (gate voltage)
across a respective pair of gate and source of the transistors Tr1 and Tr2.
The transistor Tr3 has its gate connected to the first scanning line Gj. The
source and drain of the transistor Tr3 are connected to the signal line Si and to the
drain of the transistor Tr1, respectively.

30 The transistor Tr4 has its gate connected to the second scanning line Pj. The
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practical use, it can realize the external light emtting quantum
efficiency three to four tinmes as high as that in the case of using
fluorescence froma singlet excitation in principle. ~s The structure
according to this enbodi nent can be freely inplenented in conbination of
any structures of the Enbodinments 1 to 6. Enbodinent 8 In this enbodi nent,
constituti o8 afd BtafElof e BahdidOT TRIM et doRGedEY 16 PGLAM 18R SiNgdolo thBe
sem conduct or devices of the present invention is described below. Fig. 16
shows a cr gates sftht tramsistorsiTetvand Te2, péspedtivelyi |t in a |ight emtting device
according to this enbodinment. For sinplifying the related illustration,
only n-channel tVhetrarsrgondd has ity gate sonnggtad torthe Hurd sgappingping Rignlhg| | i ng

current fed to pixel.elegtrodes, arecillustr t her S .

manut act ur Sl B fiait R el SRR et PoeBled Yo B, dei, Sb R FGIsRE
Referring i foltfle dr%ﬁmfﬁﬁf:?r%ﬁ‘dﬂﬁ@r’ﬁ?[%@?écti@@l& designates an n-channel type
TFT, while Reference nuneral 752 denotes a p-channel type TFT. The

n-channel type TFhe #5dsistouspiiri aed Ta2 hava theingates conddctath td%3ch ather amt their
insulating film770, a pair of first electrodes 754 and 755, .a second

i nsul at i ngSAUTEsH cPpCctechto the pawer dpe Yic okhe drair of Hgesansistor Tr2dgconnected 7. The
sem conduct of,. .f L.l C hSe + CO | Whiy- I ARUL,L egi on
758 havi ngEOa[}Fi %(?1] ?Zl?}%‘ﬁ(?cf%@{ thgn@%lﬁte?lglﬁ X ?lgg]%%{né?%on%eg? ?l&/]{{%}ygl% (El%oed’ % 1rrpuri ty
regi on 7S9mgiaine & aSEEHWbIaBPWELY concentration, and a pair of

channel -formati on regions 760 and 761. s In this enbodi nent, the first

i nsul atimg fi | m THO cepacgamtes82¥ has pud elegfrodesyionatoddwhink u$ gonmegtedi tonthe 770a
and 770b. Alterpatively, it _ is al racticable to proyide the firs

i nsul at i ng8#FY HF%‘FO"%‘&I‘%QEQ&I d‘l“ga]srgi EE’QI QIOé}gféroqcn%qu%’tcxr@ CPP‘Fer?f"Hrtoa'&?e

i nsul ating (g‘jv%mncéqﬁpri sing three or nore lamnated | ayers. A pair of the
channel - f oP &Y ON regi ons 760 and 761 oppose a pair of the first ~o

el ectrodes 7S4 amhe #afsiétbfsondandTEr2f ih g be ioTsiiéainhélotypé lomof pOchantiel tgse]
t her ebet ween. The ot her channel -formation regirons 760 and 761 are al so

super posedpuwnidgd ghatrthe frandigorsclod rand &lird dey o thessamgepadarity.7 5¥hey frangasfors Il

sandwi chin second insulating film77]. in-between.. The p-channel, type
TFT 752%0%‘15#? aBéPE"g‘ffP@éS%&Péﬂ’é_ af‘P‘Tlr‘rY%’é,ﬂl‘c_aa pAT 034 2 e, PES PRI m 770,
afirst el g imedenddlis Bod SEARLOLARHLRLIAG. [ dolvdildly, #RfE GuiRfaE Wiscalagct r ode
781. The sem conductor film 780 conprises a one-conductivity-type inpurity
regi on 783theaikélglatiobe and ithgadde)s assicantheaboumer ekodode, ciatrassistérorTrat i on

region 784. The channel -formation region 784 and the first electrode 782
oppose eactdbr2gnayepreferabdybhok mehannektyp¢.nsul ating film 770. Further, the

channel -formation, reqgi on 7 t econd el ectrode 781 also pse each
ot her through t hgh%%%gffﬁnr? ﬁgfhf‘g?f‘wg%ﬁ’r‘% %‘lte?i f_}:azilﬁl gtap? ﬂre?'_gh% n\?\g& “ In this
embodi ngnt, al t hpuglk Akl s id Figi OB, e cirlRAd Supplici N the 'sSdnaklimeti odes
754 and 755 and a pair of the second el ectrodes 7 and 757 are

el ect ri cal ¢ontiddled drynmedrsdof theeartenbisiance in¢ludddoinl thebsignedtlow diinest cirdit, scope
of the present invention js not solely limted to {he abov<§ connecti ng

r el at i onshWBerepuheideterigration sogeetiqn witjerves o caueqt e apewnt o CuFentiuiR% on i n

whi ch the ] r 7 7 ical ) £rom
o e oy AR, T Bl e s S uaB
vol tage. Aledidhetemisdion piriod of Hesligoamitblee clemene 821 29 mvas of Bieriatagt Ut | on

30 in which the first electrode 782 is electrically disconnected fromthe
second & esignalderrecd@l by thg Hetgridration gspredtiod umitt h a predet er i ned vol t age.

or obiet o m ned ok k28 iwn o il Wlinehge rgstrpdie S (GRS th Soh o
the threshgl qirg&asgmi&gnn@e;j RERVSG B Gy§ThOS&hE sBehmir he/ B (onTGEPE S " €Nt

can be suppresse
Py), a third scanning line GNj (one of GN1 to GNy), a second scanning line GHj (one

of GH1 to GHy), a first power line Vi (one of V1 to Vx), a second power line VLi (one

30 of VL1 to VIx) and a current line CLi (one of CL1 to CLx). The pixel 825 further
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s Further, by applying the sanme voltage to the first and second el ectrodes,
in the sane way as in the case of substantially reducing thickness of the
sem conductor film depletion |ayer quickly spreads, thus naking it
possible to m nimze sub-threshold coefficient and further inprove the
field-effect nmobility. Accordingly, conpared to the case of utilizing one
el ectrode, jjcfudes tIROGSsRkSEs 1191 Q! GRS Ery aN8C T 2Rl TEH LClgH @MittinpCeléHEdther ,
by enpl oyi ng t he above-referr'ed TFTs based on the above-descri bed

consti tuti 828and ¢aphcitanosss82Ay andt828] ower the drive voltage. Further, since it

is possible to increase the value of an ON curr&nt it is, pcissi Je,lgbg
contract the act&h¢ transigtor TRl Bas its gate connqoted tonthe st sGepRing live Gle TheTs, it

is possible to increase .t i nt i.{0 [ LY.k Sas ogli be
ver Formed 59 PRE FRTSETE 6 GRATR AN e gL BF Juiof 352,
Enbodi ment rQpddtivelyi S TeSTRAitEBRE cofiktiRedd toUhé S8toRdl sdaridingelin®Pj. @ THeddurce
emtting device béing 20 one of the sem conductor devices of the present

i nvention asd dedcof Bedateedomectéd ¢ thE7sesoralygowerclines ¥1s end itothel gate ohvTn2, a

Gl ol i 1 nigspAEvEl) S(1B8 CRRCHREABOhPsHey DS RAT RO B PhA Y Socng

pi xel s and g-gﬂ% ; type TFTs controlling current fed to pixel electrodes
are illustPalg , ot'hér TFTs al so can be manufactured by referring to the
constitutions 2sTE)QY) Trd afid 917 dohstifted £E@RER sORITEBRY. ITH MANTE Bavetheir
substrate in Fig. 17, and reference nuneral 912 denotes an insulating film
whi ch betogsiss aOMQ@d(th@aela_btl@r ané their saurees cponecterh tothfe) fiing) povaen ligthvi.

ol s cer anle s eriscemnied o ofiafspriiny Hae Blios the deek and Pt 26 °
the substr th’ﬁaﬁ% né&emﬁl\éeéu’nehgﬁné €95 Lh@te S ELil U Tre) GePREIAIN. € 18,

w t hst and the |gt]1]est process - tenperature during the manufacturing
processes. hieitesAo eonivdredrtalth8Ldnd etr@hing 181k GHS:haliesoukgexndidrdin oftiibe 8202

denotes a p-channel type TFT. The n-channel t})l/pe- TFT 8201 conprijses a
sour ce reghsreopndtechtodthaigates ofiToh and 415, and4p theodraimmpf Togiespectyeba- dhed, a

separating regjon .and active s |ayers h a il of..c nel faqrmation
r egi ons 01 53PAEYE %%g 1§ H@rvé‘feﬁ_, beéw%e& tgg Ay IO? :iﬁ‘b al?‘f?f# @'Tgt_,hegﬁgta‘?orw%ﬁmﬁ ate

el ect rodesy919p, A0 &L aRid bf §52 hidl @nhadted 1d AeUihin s Tid MPRPHRPxE
signal wiring 921, a connection wring 922. Note that the gate insulating
film918 asldctirdue dfithicslight eirdtting gkemenn824, a¢spagiviely. m 920 may be conmon anong
all TFTs on the substrate, or_ may differ dependi ng upon the circuit, or the

el ement. io0 FurtHethe pixed showemimbig 11§, image siemal coiErpted; By the detetipratign

el ectrically _connected t e . e| a . '

nanmely a d%%rfﬁc loﬁa ?a“ tspﬁgie@rtggt%klgfg%gﬁﬁéé S g?lclﬁ%é% %%g‘g?gjs@? Plﬁéﬁﬁgg} mgut

al so a bl bdrr@iisBuret BYO oI Euircht 1iHE QLG Es EOMéAéd by therdetaidradién bay&ttiohavi ng
two or nore channel formng regions connected in series) such as a triple

gate structmit.e, may of course also be used. is The nufti-gate structure is
extrenely effective in_reducing_th ff cyrrent, and vide ha e off
current of the TAS’W‘g%égﬁgPWPéﬁf ng(ipg\/@?l@a?s eé‘i“B?’é‘Qégpiapi%’&é a?,‘_iﬂ'%:fgct ed
tothe gatgoflefidcads: ha b REnPefAN iim{HRY, TFT 8202 can be have 11s
capaci tance reduced to the ni numhecessary. Nanmely, the surface area of
the storage capaTiltlek i gateadnneded oddelminal 888) tTiersohimeanddraig of el are

mufti-gate structure is 20 also effective in expandi ng.the. effective |ight
enitting seqngeted 40 @zcuatent sruren §3hincludedtin tharpignallinecddveopirapit and tgthet i on,
the LDD regi ons 5a to 915d formed so as t to over e gate

el ectrodesg@fb%f i%dreéﬂ?éwf .roﬂléﬁh?slfés ?8%’1?&??3&%&"’??%%?8% ngr.é;e .
n- channel %}y&@ra%FJf B30 e cditedtelidD thlrafil SUEBUNR th IhSEE BFTLY, ré‘é;pte@ﬁ\tél%e in
reducing the oft 2s current. Furthernore, the length (w dth) of the LDD
regi ons 91Phatt 8, I¥5dindePrdbRavgetheir gared chbnicoted. B pagh biher call theivetomees 2. 0
and 2.5 pm Further, when using a nufti-gate structure having two or nore

gat e el ect fomeded {a teyayeg! £36ng The graim 0 Tet [sacqnageted to treviiiodt of He ishte
inmpurity el epent, . at sane ngent rat ihon, t : rce
region gc/?r ?Iﬁfeﬁg”r S%errln y Lrggg %’n, 4 %aqg%i:e@t; W?ﬁséhe‘}’f Ce(g}%f:{:/tgaitﬂaa?e ué‘?a(r?lgéﬁﬁqulg f
current. so Next, the p-channel type 8288-is forned having an active | ayer
containing a



-48 source region 926, a drain region 927, and a channel region 929; the
gate insulating film918; a gate electrode 930, the first interlayer
insulating film920; a connecting wiring 931; and a connecting w ring 932.
The p-channel type 8202 is a p-channel TFT in Enbodinent 9. s Incidentally,
the gate electrode 930 is a single structure; the gate el ectrode 930 nay be
a nul ti - st eiGlliRe 8BS %brﬂ#GwaHEcP%s of rdihif aTﬁSﬁﬁagf: QEFBRS aWedpiliivd Psir B %Gle are
expl ai ned above, but a driver circuit is also forned simltaneously at this
poi nt. A CMub source wift Tr3wimd Mrd e chire eraminadss 886 wndt 8F7oaref eachi appliedhevith iaver
circuit, is shown in Fig. 17. 1o A TFT having a structure in which hot
carrier i np@é@ﬁeanlmeé Y(dﬂeeefaow PABLROE INEEs Sy hayiap 3 iyoltage diféarardeng
speed is ur¢he BRvan n- channel TFT 8204 of the CMOS circuit in Fig. 17. Note
that the ternidriver circuit indicates a source si gnal line driver circuit
and a gaje signajy Jhb?ﬁ&e@"shm n{JFifngA the cBrrerdtloutput MoRPthe RafeM Ruf@ §3ar m
other logic circuit ch as a | evel shifter, an A/D converter, and a

si gnal di visstomtrolled by muaans pf therdeseriaration| cp}erztlori unibewhick kemeeto GFRCBRRS of
the CMOS circuit contains a source regi on 935, drain regi.,on 93§ an LDD
regi on 9372mapRf of UHEAheWPRI BAmghe current semer@dr orthe gradatien fleysbofpthen
gat e & ect pREFisITiel Rl BYMnt IR Aot P R Hen Rl LG, ©f

the LDD region ral region 0 have

dropped t hg3DpehRhnd ¢ tﬁ@ﬁﬁéke sighial Bffectddibyl the BAEriNBESSERFLLbR kR Very
concerned about the off current with the n-channel TFT 8204, and it is good

to placeonore i mbqnxdrfiﬁ@ shawnlin F@g)elrQ& inplydeypidse drandibtoss Tilt Tl Tdand dbke t hat

the LDD region 937 i IeteI rlapthe gate electrode to
decr ease agF%’%‘l‘%ﬁ@ 1?3 Bé‘ﬂgb ﬁﬂc‘ﬁg?ﬁ%éﬁ is therefore preferable

to elimnate so I er 0 be
concerned with dzgr gttslc%%ég#ﬂneg% E:Jr@%% n%l 8218115 5%19 ?’d{e@ﬁ%o@?ﬁfgﬂfet due
to hot car edmectedjte@atdudient sdidcd th @ictuded o tlkwgﬁzﬂgmmmeecdrdnﬂ, Ad tethei N
particular. Its active layer therefore contains a-source region 940, a
drain regi snureuof Txhorespeshueliel Tréehasoits @A, conmdctad datthe |t¢mumdt84$g fiihem 30

918 and_a gate el ectr.od 3 are fo n ve |

possi bl & g‘}“rce4§n(?%f:‘8ﬁr ejgﬁt?fetcé’%ecllr@g%ﬁg %&éﬁ%b %yﬁﬂﬁr‘ilréw Pﬁ@tl on
by for mi ngyeafediblyr e%@ﬂaéwgét@rcoﬁ&cwa% kb gl B4 ham%uEFEnaa%n ofhe
reference nurreralg 961 to are a mask form the channel region 942,
938, 917a, T@laib,coanctt@P. a seriniral [846, aridhte the stvan ef T13; Te§eOdvednd Tidehas

p- channel TFT 8205 have source wirings 944 and 94S, respectivel y, on their
source regitbAin eanngetgh theranode p&he.l\ﬂgéﬁmww clement 842, H&Wﬂ%’ﬁ@ﬁ@’ ighyis

addition, LOGeALE'D 1 SAhRlg €| ilapIBNel STBEH Ak be P papnae] TFT

8205 are y conn éctrical et hat
the st rbbctwm&g@facwyssm@rga@alaﬂ@rsbu&arbfbmoermrmmtals 84@%& 849 s@ndichi ng
wi th Enbodinents 1 to 7. Enbodi nent 10 The foll ow ng description on this
enbodi ment appdied veith @ prévetarminsdi taltage firoof eachppovedr sotice] thusdavninga valthgeas a

pi xel electrode. is Fig. 18 exenplifies a cross-sectional view of a pixel
according %Stpf"l‘?F%th@FPgng%nt In Fig. 18, an n-channel type TFT 3502

manuf act ured on tional

method. I this SHBSanel Midhacthe: PATIA LA bRERPHORRRL Kt doiRR kAR

doubl e- gat i connsllgdisy mehng Sf the eldtentﬂmniene;brrcction enif viiiclpsereds toaokect the enpl oy

a single-gate construction, or a triple-gate construction, or 20 a

mul ti pl & gameunt of surrertt ousputtedform dheacurrmpt ﬁ@lllfée BA4n The s@d@morgbwel of the

el ectrodes ion s havi ng

o1 el 5 ancPBEion ZhENq U &oRretlng Bir e iy ner Br e Peians <fEinE <t odes

2{ reu::'t L;JZ ;8431 e@frs]fb?:ﬂbe 1'5115%&: SRR opRcRE by MU AG ARsh Q¥rebfbifhdil.Ng to the
The embodiment of the invention may be practiced in combination with any

one of Embodiment s 1 to 4.
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A p-channel type TFT 3503 can be manufactured by applying a known Zs

nmet hod. A wiring designated by reference nuneral 38 corresponds to a
scanning line for electrically linking a gate el ectrode 39a of the above

p- channel type TFT 3503 with the other gate el ectrode 39b thereof. In this
enbodi nrent shown in Fig. 18, the above p-channel type TFT is exenplified as
havi ng a sEpdbemeat 8 constructi on. However, the p-channel type TFT 30 may
have a nultiple-gate construction in which a plurality of TFTs are

connect ed i n -50In Embodiesenn6f theemaimfactheng niethiadhef thedighh emittingstevicetafon nay
al so be introduced, which substantially splits a channel-formation region
into pl ur athepRiesedt dnisntieR iih gescribed aINP%/fythetf iny Embogimens 6, the magpiagtugingh

ot her, ther e | i.ng t t adi ate hea i i.gher effici .. This
constructi 31%9?63 %ﬁ?tpéxcgfef‘%_ﬁ?‘}tv@u%t_{)g%‘gb'g IJ\;\?‘t %01%%:21 Frgqrgﬁggars adat ﬁgﬁ&%ng t he
TFTs. A §i FifthdrHoRY thathe 'madvSatding @ethol Bf 4e pesd inRe 6N cihBe Bppilransel
type TFT 3502 and p-channel type 03. Further, a second inter-layer

i nsul at i ngpixel portignsrhaidng bthee Somsbitstiang ndilthe pregeiti inventionf o Fastherpalthdughf i r st
inter-layer pnsulating film4l. It is extrenqely inportant, to fully |l eve

of f steps m'&aﬁe@awaygm mlgpéﬁ"w OF EhEsPIES] %‘?‘Pg‘?tﬂggﬁ’gi tEpnpitory &é ad T
Inter-layeg j r!iﬁH%t?att%d“gt ddsisfBré 2rr TN P PERBUSH be ' RARFRNIER Erek | @Nfhe
emtting |ayers to bé {ormed | ater-on are ext remp y thin, since presence of
such st epsmaByfactatifg hehdd Yof | Egbddi@ehs 6] OAnHO i Bibodinl@lti 6)Cant Bkfmplotia
consideration, before formng the pixel electrode, it is desired that the
above- r &f ewhioh drivipg cheuitse (signad live fdrivingrgrpuib ang ssyinbig ligo driving cinanir gani c
light emtting layers can be forped on a,full veled i § syr e.

Refor ence. HONLEHON40S pRRFET of & PHES pitian duVinerfirSisfe iseied ot TFTSor g

cat hode el ggLy PEAG l'ont h Gi b dadne! enent, conposed of a

hi ghly ref e%t@ggoeﬁgﬁqgﬁgg%ﬁfmégﬁsuégggg ?%I%$ﬁ%ﬁb pi xel electrode 43 is
el ectrically conkiestt&dhbantihFiglr13iA) arbags filin 602 cbsiq-of Aa mialating fdmTduth 3s03.

For the pixel electrode 43, it is desired 2o _to use an electrically
conduct i veas 2 siHcomo¥ide fitm) peilicen piixidgHln gap sdicon oK ymigriderfily isforaed am oy

fil Lhoy. fil i | ver. all oy fi] | ani af th
al 1oy 1 H mespp T pheiss e afiss Such sl bebubbr Pt afo BT ReBoliebon -

that enpl oygsa rdRE8eRRH EhF HTD59 _5%15@ hike #abov §148 & CBHIng! LaMpotdtlom® gRpbI ned
with other kinds of netallic filns bearing €lectrical Conductivity. 2s Fig.

18 exenpl i éxiagpla 4 isditbn eskynitride filmy 8024 forfrednfrdmi 880N asd g¥00be the hi s
corresponds to a ixelg (ﬁroduce_d bet ween a pair of banks 44a_and 44b which
are made fPlasme NI spshodrangd baving arthickaess af frowydf to 200 Impipreferably g0 tag, it

is also pr ' | S . I Lural el L5 | ayers
respecti ve?@d f(‘:@? lgefs?’f)%g%i ﬁ%ﬁ{l%tr&hggggﬂég} Igerr %e%fs ﬁ{rcg‘gi?éxgélgédﬁ%gnn%eéef . gani c
l'ight e t $iH)Gnd®,L6r dndl hati#ph tickass UE front S013/260 Smipleyetatily TOD €6 1 50 nin
utilized to conpose the light emtting |layers. -51 Typi cal Iy, avail able
po: ymer lrraiselafgemdstlliemgméd@ thiﬁ embbdiiuTﬂnnghe p@s‘?/ﬁlam é@%énslya éwe-;wemwrucgtpw) ¥

pol yvi nyl carbaz , .and po uor.ene, for_ ex €. ere.are a w de
Dar) ety of SQm Ao bs tibied 3 achiale hapch P tonechtsbF SP Trmetiisc Bty of ey r eq
PPV For ex : : i i i l: " lications s may
be used: H@ﬁ%{hag‘?nﬁ?ﬁjﬁ&gc eér ?Ja%t&gﬁggn({?t%&&ﬁﬁgé%?mv@ggygi tzer "Polyners
for Light Em ttilsigndliReasinicandactoblseisaf)3 ks G06edt fganedl 9t appystdBnd7, and

such material, set forth in the JP-10-92576 A. As a specific exanple of the
above- r 8f eserdepndpefar fideyi ehtaingd bayeonductingclager paystpllizatipagmethod or a known

- pol yphenyl -Vvi nyl f i i 1 tti | ight;
2 oo yphe e enoa LR b Linf SERAGH AL Fiyinedtn FEPRbo Rl o
and pol yphmyh &18nQk i09hdfk& ¥ERREANIERGFQE 36979385 Mds 7 thiglifss bPErof™4 ti Ng
blue light. It is suggested that the thickness of

an i ndividual [1ght

em tting ltay®r ngh§prefeoebldefl rmedOimmp Mémdimicttiohr e npul Coxmttteomhtsdiaof the
preferably in a range of from 40nmto 100nm The above descrj ption,
however, Ha¥stagne sgmicopdygter filrg, But (hsi erystalding msmicagducter &l ais; Rreferaphy
emtti ' N . i i ght..emtting | ayers, and thus,
appl i cabl (ra% %ﬁ%da%%)@ Sﬁ?lcght ?gﬁh@?l{ g%lnd]%mgﬁlg?)shggé&ﬁbt necessarily limted to
t hose which are cited above. Thus, organd2-light emtting |ayers (layers
for enabling light em ssion as well as novenent of carriers therefor)
freely conmbining light emtting |ayers, charge-transfer |ayers, and
charge-injection layers wth each other. 20 For exanple, this enbodi nent
has exenplified such a case in which polyner materials are utilized for
conposing light emtting | ayers. However, it is also possible to utilize
organic light emtting materials conprising | ow nol ecul ar wei ght conpound,
for exanple. To conpose a charge-transfer |layer and a charge-injection

o o o o v e o o e - o -



| ayer 46. In the pixel shown in Fig. 20, light generated by the |ight
emtting layers 45 is radiant in the direction of the upper surface of the
TFT. Because of this, the anode el ectrode 47 nmust be |ight-perneable. To
forma transparent electrically conductive film a conpound conpri sing

i ndi um oxi de and tin dioxide or a conpound conprising 5 indium oxi de and
zinc oxide may byl tht Z8ghtalliRVSMRIcon RIS ErilN §s td BOTRAULRIUrEd BGIthe Gt V.
conductive filmis formed after conpleting formation of the Iight emtting
| ayer 45 angstaliézalioh endthd; cini excirharylaserd 6 YoAGhlaseavand anp¥§10hlestr-afes pelsé ng
property, it is desired that the anode el ectrode 47 he forned at a | ow

t enper at ur 85AdatipdyphpEcontyeusiEht critting tyre arg asedo; Yherthesss laserpargiised

el ectrode 47 e Jight emtting tg. n j: |l e : .} he
iant o v g lraleb bsg Bt AR oL S TRRL pelip Bdifo  FOR £lebet oskhor i o e
el ectrodg) chdergdaCirtd AN lin€4R §Habb by auedpsicéﬁs¥§t$1ﬁ 4l ehehNiseirfadiifed & The 46,
and the anode electrode 47. Since the area of the pixel electrode 43
subst ant i aké¢ngicondurtordiélsn.wi Arcrystdlizasionl condigionois dufitablyi sedctedt bye ag riperagorpi x el
functions itself as a light emtting el ement. Accordingly, an extrenely
hi gh | ght VEncthe gycimsT &5¢1 8 l@ﬁéwa%e %eﬁlaflﬁ%ércmewa&ﬁadaﬁ()ﬁs%zg af‘ﬁi?séby

maki ng it ' . ' it bl i aibéf P i ment
furt hgr pr g@?gg?l:%;@g%géﬁ@%%s%ba{ I onerP%]?r’] ggb%ﬁll* EQE g’no em‘é/?glcf'r ﬁg&g?. I t
i s desiredtieh®AGSiakérCioséd, tpulséeoseillafibh ifeqiler¥ 8 ipkdterdBlytRt W frohz 30l td 900

conposi ng the second passivation film48. The second passivation film 48
shi el ds 1@okHady ugg itesécondrigrepeiceand BEeserfergindensity ax peaferablyi set ¢o dom t o

prevent unwant ed degradatian . th of used ,by i datioon of the qr.ganic

Pl Ght et oinds Rl B ticahe S Re ARG o ot e Btk
organic i 1 Lt [ 1k re

vel ai 11 ey S qrAa Rl ool 10045 1600 LG B A E R BARG to
descri bed efeoantire tutstrhieatfacs)i tAt thiy tiieei overlapping eatior sfthelinedrisset beam shown
2s in Fig. 18 includes pixel portions each having the constitution as
exenpl i fi esetito&pai ) 0199 Barticul ar, the light emitting device utilizes the
TFT 3502 with a sufficiently a | ow OFF current value and the TFT 3503
capabl e1of ful | yNetetthst, ads lager orjselid state lagertod @bmtihuoas bl tionBgpaospulod

t hese advant ageous features, the light emtting device shown in Fig. 18 has
enhanced r 8sGildasion; type sam be disedii spiheysas| laser sughage angFcing lawess Ar l13ser,t e

structure of odli r Y- } wth
Shruotre, Bber R 6 b 89 shen GOSN R Yy O Byt Fger SPROTAS,

devi ce usi Bsd Rser] B lasealdxandrite | RBE M dappBite fab& an B6lukcdP4¥ 68 1486 Bevpe, and
t hus exhibrts nore excellent recogni zabili tg{Fof the displayed inmage in a

| i ght pl ac@lses crystapraguet as &/ AGdader,qiVOs basersYAF lasies,pY AlOdlesar oeherdinGrnddnor e,

the light em.tting deyjce_has wi,der vi ewj ng angl.e. Accordingly, the tight

e tt1 g dBb1HS B o0dl QP Bultne Saibe HFe SHiSP EPL lF 98 oo Bat o ¢

appar at usegy 13460, &kt ﬁf&%ﬁﬂ{ﬁ#@%%&@ﬁﬂg of dbb%?,t th%F%fMe' DRsdVeaff Of
ude & Vi gita a

the present to Invention inc eo canera, a canera,

goggl es-t yhsvigk 5 phsiy wahie aflappoiimathls pluay is, obtaif@l i gRhadibniy Sdrég¥polis®@tond
reproduction device (a car audio equi pment and an audio set), a |lap-top
conput er, thedasie waxe simbee objained by Hicaisinginomnliftcabaptical elements{ a nobi | e
conputer, a nobile phone, a portable gane machi ne, an el ectroni c book, or
the |ike), an inAgtherefdtepadudhirand deser bghti exgittad ifrogn ther sotid rsthite {pserechanges nor e

specifically, Is an devi ce which can reproduce a recordi ng nedi um such as a
digital 2 elos grepm lagpslight by a non linear optical element, an ultraviolet laser light obtained

by another non linear optical element can be used.

When a crystallization of an amorphous semiconductor film is conducted, it is
preferable that the second harmonic through the fourth harmonic of basic waves is
applied by using the solid state laser which is capable of continuous oscillation in order

30 to obtain a crystal in large grain size. Typically, it is preferable that the second
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(DVD) and so forth, and includes a display for displaying the reproduced
image), or the like. In particular, in the case of the portable information
termnal, use of the light emtting device is preferable, since the
portable information termnal that is likely to be viewed froma tilted
direction is often required to have a wide viewing angle. Fig. zo 19
respecti Ve'h}inﬁ&ﬁf‘!"%w}{ﬁ%! tRitRnSRQE 58D ng,rH?Qﬁé L lﬁrﬁ%nﬁ%ﬁth@i A5eKnRE 6f 355
apparatuses. Fig, 19A illustrates a display device which includes a casing
2001, a suppordf dmblde YAOOlasexr (asip waaye pfr 1068nnid) @3appdied pe Spexifigadly laser 2004,
a video input termnal 2005 or the like. The present invention is .

appl i cabl e beams gmilggdsfpaythe wontigrpus gugillatien: typeghy Oafaset it HEW eatputinf t he
sel f-em ssion-type and, t herefore .requires,.no backlight, 2s us, the

i spl 2y porDTEHER HRPaLpaRIT B, BaE A FRule: SRk Fbens® ARP s plotfng
l'iquid c5ygfalmittingPhadarAR%ic By éﬂﬁfyiﬂ’é G bf AhOoEEhit ihBondh-BidadYoiRyi ce s
including the entite display device Tor” displaying information, such as a
per sonal celgmdneyinteaa resomitver Then, ivolerpyefd cédy, itheglasardeams acbvfermed smags to
display. Fig. 19B illustrated a digital still canmera which ipcludes. a main

body 2101, havewrestangnlay skapeior ap cHipisal shapg b g opticab sYAteIRy thefeby dredatng,  an

operation ke 104,. an -5 ext er cQon (.0 . er. 2106,
of “Uhe 11k Surfnt ol adited 78 BltRoe R e MaBR bt il ripheay 00t
i nvention 1o Mﬂdcrﬁggptré’f@raﬂlys@i.% 1DV W82 QéquitdaeT iy sthrodiigtitbefilngts | |
canera of the present invention conpleting. Fig. 19Cillustrates a | ap-top
conput erio wimavedi at clppobesmatelypil O td @O00 2204 rata wlatiaslyneprigdponding ¢ ¢hd kger
portion 2203, a keybqgard 2204, an edéternfll connection port 2205, a pointing
mouse 2206 PeHRs $3S tpjigadiatethe semyeAndugiof fiiMyg devi ce in accordance with the
present inventi oRg.l : he cdi i ) -top
conputer of the g’reégé‘?g”?‘?ﬁ‘%@ﬁ%‘? Rm&?r@zf&éﬁ'%%{gé {hgiq?;l.ggél)gﬁe H}ﬁrﬁgfﬁug&gga%&%nbi | e
conput er w308 o BO6 isidemed NMBheghO thsuRBiag filk 307 idifeipheaalyfr@a rani iasul ARPAilna
switch 2303, an operation key 2304, an infrared port 2305, or the like. The
| i ght eni t cprigingeg siieon andibaving artbickngss oftfram pilctock0 pmkynesieg thesplaypd as
the displa rtion, 2302, thereby the jle conputer of the sen

vent  gh SoramaeRty O g spultgGRe Aol - JF dbis R Re et ShSIABRAT on
devi ce i nclsggly Aol ofl I8 P W nSPRSIGEGAH 990 fin DVR

reproducti gg%%\%floglgﬁﬁro |§ﬁmlcﬁglogg]gksrmap rraﬁ?(rf%gody 2401, a casing gv4vg\zle,r’a

di spl ay potlid gite thseldfing fiAads herlimlitaploayicharsilicon oRyzifidde, filin,ibac dirdayge aedi um

(DVD or the like) reading portion 2405, an operation key 2406, a speaker
portion 24@pubting {dm ¢qasainimgeotifirsiicep apdrhaving asipgledayer eyselankpated Jayenr

di spl ayi ng j e infornmatiqgn, ile the disp]ay,portion 4.4
mai nly for S%n&gﬁ%plrg% ﬁ’éamclﬁg’r 38 i Ho " md ﬁgn.}lﬂr&hles P%%iggr %ég‘r&%%{:a? ﬁlgg

devi ce biclohoSilicae} AFPOhR MBI bY Ml plidnhleC VD Gk e Stha rétiBn PRe&Ira s f t he
like. The light emtting device in accordance with the present invention is
used as t hés40 8asthe aybspratet tempsrafir® 508t tinfiioB 30004 400 €y aislthe hégh frequency
reproductign device of the present inyentian c leting. 2s Fig, 19F

i 11 ustrat e§1 30 GgPePeypedaisypligyey H’efarﬂmrrgén'toegggﬁﬁpa%r FLEq 4‘Fé'ia{ﬁfes a
mai n body %ﬁﬂsﬁg@ s‘%'lg%%! &YiaP b 2%k %§%PH@‘{ &F’%ﬁ%ﬂg@ fzﬁ%% Alicdd Sxdde “im The

light emtting devi i haccordance w inventron 1s used as

the di spl aynapgfaciveed 30O0is r edty théie ob0@e| Refeyddie dhankryistids ahiehpresent
invention conpleting. Fig. 19Gillustrates a video canera which includes a
mai n body #B0Mting filry byitheymal apealingat fren400 to T¥s1Gig 2603, an ext er nal
connecting port 2604, a renote -55

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 embodiment, the
first conductive film 308 having a thickness of from 50 to 100 nm is formed from Ta,
and the second conductive film 309 having a thickness of from 100 to 300 nm is

30 formed from W.
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control receiving portion 2605, an inage receiving portion 2606, a battery
2607, a sound input portion 2608, an operation key 2609, an eyepi ece 2610,
or the like. The light emtting device in accordance with the present
invention is used as the display portion 2602, thereby the video canera of
the present invention conpleting. s Fig. 19H illustrates a nobil e phone
whi ch i ncl udes aTyamyg Ay f(?r?r)@@i’bgaa spattbite MERd, shdthe PArgdt JPah i QPutrfyS, a
sound input portion 2704, a sound output ‘portion 2705, an operation key
2706, an ekyeimalln clorrest, iwlgnpmitabl2 Aivoungnofakt eind K210 &dded td Ae, intdraal Not e
that the display portion 2703 can reduce power consuq?tion of the nobile

t el ephone BYesdi 8bithgiTig filmi ise releassde ané negating fE this Alm| eak beopwverted.o

background, The .li itting device in ordance .wi t h the present
Pvest ton Resituly 8imert fin B st B BB I6 SRRty Tacti BT Bithe o
t he present, J | @f4 - Lhe L Ot |\ e
emtted f?r oonr1I t{ﬂ%?&})&r 8‘3%‘?@% g ({W&gﬁ{,%ﬂaﬁ ('gig{hikgﬂla 18@:8%3%3?? gft))?def %? t he
future, theaQcnghindeisidadtisnijatsie\for ehel gatactoetrddd)c eWhei hantauinheityide havihg a
invention will be applicable to a front-tyfe or rear-tyég projector in

whi ch | i ghtrysted paesteg derepatthatpfdec prhgssat Toand Baving athisknasy ofabeid 16¢

| enses or the,like o be projecte The af gr at | pned egl roni

appar at useEso g? &M rf%r_n?ei l_é’I aﬁiv %cebagqt&%te)a ef@? 3?%; ény%l %%ﬁh%tﬁ%éﬁmc?&stp? “but ed
through a bRASCHRETH HIHAicOPhaR@tdh &@a@ilff@btbﬁ%@f net, a 2o CATV (cable
television system), and in particular 1ikely to display noving picture

i nf or matté on. TheTh¢ Fhifilmnis tformeg ethe sputiteringumethbd avifhoW al & prgsti ndurtber ng

pi ctures since the organjc light emtting paterial can exhibit high.
response sH&el. fjg e b al%_o SPrrRaeby ?grﬁméﬂﬁ‘@ F§thedvistns tERgten bexafiiprideg

|1 Nt ConSKRRS), PMGhy e lif i SeclSH RPGLE iRl 3L BTTHROR 1R SHED @

manner tha e | em’'tting portion 2s erern becones as sma

possi bl e. Aeewsdd. gl i, dewhiatile tdget Irés@dtivitg ot tthd WOfille Vo BE eipsal P Bl adlldrahan

di spl-ay portion which mainly displays character information, e.g., a

di spl ay poR®iuSrnof Whoncrystdl graing of thet Wolilm ereninaeghsedainizep resispirrty ioddhar , a
portabl e tel ephone or sound, reproductign device, Lt is desirable to drive
Phe 11 ght - Shib i Geutuet o HRver e st ik mist UPRE GIEMETE SHEfbl by o
i ght enmit b i RRinYE v £m3LryRQNiAbS N hiRreGiRfiVifP RARERaden, t he
backgroundgkﬂ%gP&EAs 52& %3?5 a 3@%,1tﬂ%égiggéﬁ?&%nvegﬁgéﬁﬁign ggagpplied
variously Aec@ditighe ifi diegRsebf thkgpiticigtmethpdiraWumeget N 9ADHII Yedidsa. 9T hie

el ectroni c_apparatuses in this enbodi nent can be obtained by utilizing a

| i ght eni t 4 peyitydyjused, adithy W Hdmsis foaresd by itaking, p shfficient sereyef petaBixing
Enbodi ment. 1 throygh 10 are freely . canbj . .S _Enbodi ne 12 The_.enbqdi ment
st r ot elmified dibh 2Rt RIS B WhRfo S HRES B i yEte 85 (MGt

em tting deyhca rdhd o%ﬁ%ﬁﬁ@ﬁ%ﬁ?ggﬁh&ﬁh%e%&ﬂh&miCh serves to correct a

i mage signal representative of 6-bit gradation for each color. A specific
arrangenent 10 Ofy i difIAERY ld AR EHABAL Alln 4D s IohndA Tl BEdand 1 22
is a block diagram show ng thé deterioration correction unit of’this

enmbodi nent secbid tdiuttigelfitm 30D esorAkE MR W. alHRAS ¢r, RS piekdift dnvihtbon apiicsent ed
by the sane reference nunerals, respectively. As -shown in Fig. 22, the
count er 10Pmitad tadkis cassanigachnef diesec opndustive fidms eqfystlee bsORrmeth frageiep 503
and a line nenory,504 (176%32 i I ts),. i mage .signal .correction gircuit
110 | ncl uaUETER TR iPmof ot Dl Plo: Biand . o5 DY d5eris] e o i

Ci rcui t504,anRd AV R 03 tts 30GrlnBipK Lofpbitonts. Tirihel 3l idnficHRdRIoF 108

i ncl udes two SRAMs 509 and 510 f25 x16 bits), the two SRAMs having a tot al
capaci ty ofilm hepmsgrivat byf a ppotwiicon3filihi depedawithoad rimpetity et Shich BRI S
enbodi ment enploys a flash nenory as the non-volatile nennrﬁ%%OQ. In 20

addi ti on tRhaspeorysmayialee bentady Fosmaleg of wembinationy ather thapgheseyshowg it wo

i st 11 d,.512 ided. in th i it tL 6. Th
non- vol at1 15 fERetPerbe S &b cothinrtet vE ik e e gheoulREshBh DB ods or
tgL 2dat i on foeMel Sroas tRALARIGR aTlN), hA® tilesicBRd @bndREQE ifRMALOPs Rfrmeach of

30 from W; a combination in which the first conductive film 308 is formed from tantalum
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pi xel s. At the activation of the light emtting device, no |light em ssion
period or 2s gradation level is accunmulated so that the non-volatile nenory
109 holds "0". Upon activation of the light emtting device, the data
stored in the non-volatile nenory 109 are transferred to the volatile
menory 108. When the light em ssion is started, the integration circuit 505
nul tipliespith@e QTENY, hARARe SdeBtil cOMdwtver fiRe L 309N i€ A6MhdCIfRIM Al 04 al N the
regi ster 506, thereby 30 correcting the image signal. An initial correction
coef fi ci entombination mn evhier theofirsb Zonduictive éime308his foomed fiono mntedwmirnitrides of
the integratiqgn cjrcuit 505, the 6-bit inmage signal is, converted to a 7-bit
i mage si gnéTa.N%TWél ﬁhﬁﬁﬁ‘@“gica?f%{-lcu%?‘F’Eépgéﬁ%ﬂﬁ%frgp’p‘l:‘yi(ﬁ’@' #2) correction
coefficient is s to ' [ rive.:gGi k: . L cuit  of
the rear otage,  Sobh mdl aTh S Pormdd ol WAL LAY bt Cechifl pPocif 1or T
for processérifing e 2UdciBES HidIRAling Oisepédbiinicdn CR ES PG Ent ednvger t he

i mge signal and a sub-franme period. the other hand, the 7-bit i mage
signal so ¢lodneiebdCoyplediPlasphy ¢tabing mectbet isased, and €@ fafid Elleare mized withl ed by
the sanpling circuit 501 in the nter 1 nd. then sent to the register
502. It isAakat &y ciqhine.t ¥ %%ﬂMﬁrﬁ#@Pweupfg%a‘fpﬁssap%%dstﬁééi‘es’gaveﬂ%Qf Far
the i mage i l.s t 4.0 pst.er Howeveh <t hityy of
the vol ati PEungopS Fg A P Esd Py pRER S aeear DRE 3 sg M S0 'W

sanpl i ng. pbwef Bralaxasled, toeasibss@aeBideNGamble BAH, HidyH sdbstntiphy hegated on a
per-second basis, the area of the volatile nmenory 108 on the substrate can
be redudedselbbins goltaga is applifd. e ¥ hens@hpanidigl:iase mietothae fBm andghe Ta éidwnd
basis according to the |s above description, the invention is not limted
by this. Tﬁré’eé(g’r?ﬂlt%ﬂleisﬁﬁ‘@é”‘?i"bnal is sent fromthe register 502 to the
adder 503, 10 whifiller (i 0L RGN Ll foridllt LTS ViRl 180 OF
gradation levels stored 1n the volatile nenory 108 are Inputted via the
regi sters bid aascbndlchndidréverlagérsire forniellinend tépkZedastapp bg\dffted dfahe difisusti ng
the timng of data input fromthe volatile nenpry 20 108 to the adder 503.
However, i oltags applied toqthe [substrat side by makingidthg skaps of the mavk fosmed fioat thee
menory 108, the registers 511 and.,512 can.be dispensed with. The adder 503,
Tt n ® alpatt o RS ARPBRiLE Miath e PEanER o5 Tutts PBROR S0l Ramtly™ @40
informati Oﬂ_f@eﬂrgkepfﬁ_blé ReinvadiRd af e!td'ﬁ?tiﬁie%hwﬁ@ of RBoR U AbH VE sdadsaoon the
| i ght em ssion periods or gradation Tevels which are stored in the volatile
menory 108perernltherctcldag iwtithiotit Raviagdhe residueenh tha ghtecinbulagngrfilor ySinod aof
stage 176. In the enbodi ment hereof, the data processed by the |ine _nenory

504 and t heelgdbioatrplie ofra fiiopn pognitiide Him gy Wolikw rniess from 330 filtypiqedly
pi xel . Thegggaﬁnerxiéo?éd f2DL 8¢ GRAPARLSY ol vitAR IR NEis YicRb Yy ABuPBOYS 56809 @yhour " s

worth of d
20 over-etching processing. Thus, conductive layers 311 to 314 of a first shape (first

conductive layers 311a to 314a and second conductive layers 311b to 314b) formed of

the first and second conductive layers are formed by the first etching processing. A

region that is not covered with the conductive layers 311 to 314 of the first shape is

etched by about 20 to 50 nm in the gate insulating film 307, so that a thinned region is
25 formed. Further, the surface of mask 310 also is etched by the above etching,.

Then, an impurity element for giving an n-type conductivity is added by
performing first doping processing. A doping method may be either an ion doping
method or an ion implantation method. The ion doping method is carried out under
the condition that a dose is set to from 1 x 10" to 5 x 10" atoms/cmz, and an

30 acceleration voltage is set to from 60 to 100 keV. An element belonging to group 15,
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The cunul ative data on the |ight em ssion periods or gradation |evels
stored in so the line nenory 504 are conmtted again to storage at the

vol atile nmenory 108 and -58 read out again after the |lapse of 1 second so
that a sanpled image signal is added thereto. In this manner, the adding
operation is perforned sequentially. An arrangenent is nmade such that when
the power pidally(Hdspidrus %ﬂg%r%reﬁxcl(ms; REusy@hdine! lﬁlpﬂﬁmwmm&ok giviigfhed 1N

t he non-vol'atil e ‘nenory t hereby avoiding a 5 probl em associated with
the | oss of- tymmxoyducnvtthe Holvatérl ehosphorys {PB.is Fised Hege.i slnathis amke, dlhagr am
showi ng the o d(;!)’eratl on circuit 507. The cumul ative data on the lig

em ssi on peRNdyEEvelaygisalAtte G4 Isetve as masks aith WW%‘Q/&%‘WH“@“Y@W‘ fgg are

d 513., Jh
cop e o e WG huRhi R i, AT HbPOTY EPEhe 4T o 3H g EELFS,°
peri ods or sdiRaligmsiatmMRer. evﬁllesmﬁiu@ift?‘ilédﬂelﬁ har \gwlﬁglth@rnnﬁpprdbnémwﬁ dlSt he

data on the tine-varying | um nance characteristic sto in the correctl on
data stor ag;kiednm thei flirsdih@purith ecgiesd 1720820 an a eotdentrattwefahge frent 1 k0%
tenporaril ered in @2 8-hit line nmenory 514 and then stored in an SRAM
516. The S I\]‘I 5 1omg/cay figetPR)o store 8-bit data representative of the
correction coef f$eccoﬁa“e§cﬁn?§ é@éc%ssq}igq?’ﬂ ? Igé{%e% &9&0&@94??&11%§6%e rés#sT he

correction coefficient Intheregls

inputted tmatin®10 A S@watih g Cli3CEUIA v@@ﬁn lyvb@nai $eetiG BNy ClsiNCF.s CRanfior med
by nultiplying an image signal by the input correction coefficient.
Simlarhy Opas ke ctabimgi gdSusthatceddmythHemeﬁ@dltMS of atSIQeOﬂd‘Wl@lDBI(fll'ﬁt t he

current COI’I’eCtI O cir are dat on { | var

| umi nance Hﬁ%‘f Vs 32%% @%@\?P %‘l";‘)‘ §PB uetive ?f’yf’ﬁe?’zggr‘ éggt?)@ﬁe

storage ci I agi

em ssi on pgfmecfse&(})‘fd éévrCﬁ ggttpl on eléroﬁogg%ﬁhf{) '?lcljltrﬂe 7 in th{%'elS

vol ati | e nigTodoveddBwith the ebydgtias fangs 326 tde:gmeef m‘e daebﬁad ishapR} li©Murefer each

pi xel. Then, the circuit detects a particular pixel suffering the greatest
det er i or at ¢tekeddrycRbost 2tot3) nnso that aéthnCQWEIOBu$ fosmed.supply from the current

2 104 to,th t 0
dZt Z?:J(r)?:tl on O?A'P i'ﬁ%ﬁxﬁaf 19'?:1?;‘ g'i“’xé'ic}?“ @gf”%} orh[ﬁgdlggﬁﬁ'éﬂém\gatlhﬁe i's
increased guch r%ag%tf (flﬁ%n@@l%] b&f’b@ﬁssgh?éﬁlfrdmffhed{'a?ﬁk gy esSurf @2l adicar dgh i on

| evel . Since t val ue of e current supply to 'the pixel portion 103 is
correct ed dpasies goneritbe apdia reactibapraiugel ,\Whaen thecapsi pressarsrofatfliosids apdl i ed
to the light emtting so elenents of the other pixels |ess deteriorated
than t he pfaﬁl@lpeétr af ar%b'll"a amcmm%i theneapos gressuse lob W I %sea BueriderftWde hi eve
the desir ed e‘fi}g B{ggn pﬁagres Eéj 8{1 9[#1!1’ “;cfﬂ an%fagnd %"Ia are gggpég) ei(x:ntaltc?

circuit 11‘8“correc e sI gnh ning e gr 8 evel

of eac hzoofecfuaetd)émrotmrxeh&eorhﬂlgv,d%m MR Wofitdh @né Hf&ﬂ‘@hlrﬂ%réj@kﬁed)ﬂsﬁ%'

l'i ght emission periods or gradation levels, the image signal is inputted to
t he i mage @cgmabd gagof Cctand Clei rlimwctvel,l\&henTheunta“tﬂﬂgerngugnaﬂ O¢ v added iton
circuit 11% % res e d t on the |rre ng | u nanﬁe characterl stic
previ ous| yi&: BEq §35: (e 28 r F@Ftoﬁ’ ?%?’%ct a@'é‘Pgl Sfoc{]j‘raf a l3rge  gmayng QF

cunmul ativ gl ss t each
pi xel the?%g%%rggrfﬁgnstlh%%ee ree %?ngﬁlifﬁ%rs%{ g"sg%aedgg b‘?ég}%}% t he
circuit deflwgide laspahighcwipat pRiskat iSOsdredbed er Inoeaitast fmmls;ané ercast he | nput
image to signal based on the degree of deterioration of the particular

pi xel . speqiclﬂn&&mfyl lsuﬁ@tlivqlagfén | forathei B Hbn ophancBtivdncaeased abinfede i
desired gra

tiol The cor. d i in t .t he
o gnal | g POl S GpmPaten e Ne S UTHERCT BE DY I FOroLafine .
practiced o)) appkd ﬁ@&h@é‘oi’“ﬁ pea@f&waﬂpﬁu&fmé Bﬁclﬁ&@&d'ﬂ{l&e&&lﬁné sf;é?:djcﬂf tﬁ\:eﬂ“@Of I'S
The invention provides the Iight emtting device which | s adapted
correct théndét friher adduoed. ofA¢doed1hglghit lemosslblagoeh:ﬂmemﬂsffeammnadtdﬂng\n th

different |ight em ssion periods ]y of the circuits and is capabl e of
y

maki ng a coeed Betwien ther Welilmyprdthg affnlébsq Hahihepishing srecd &f ithg Wokln cop - 60
30 be set to be higher than that of the Ta film.
-37-



WHAT IS CLAIMED IS: 1. Alight emtting device conprising: a plural |ight
emtting elenents; s a current source for supplying a current to the plural
light emtting elenents; nmeans for cal culati ng an accumul ati on of |ight

em ssion periods or gradation |evels of each of the plural light emtting
el ements based on an image signal for controlling the |light em ssion

periods of the plyyr o]0 Al L 3 : r LAg on a
time-varying | umAlr%as?;léglncl g:?%islt%?r’ %E@gedgﬁ’ @]P I?’g%s{gﬁ%g%}ﬁn&t%?%gﬁ% englﬁt{h% nmeans
for det er mchdeN@n afip@it elmedit fdﬂgﬂiﬂgﬁﬁ@nll?d @inido¢tividy it depdd inradmaliegdose
emtting el enents %ased on the cal cul ated accunul ation of the Iight

em ssi on péhanoistherfirgt deping processing andat aHuglpegetdratiangyeltagsi vt redycisg aénent s
and on the data on the timne-varying lLum nance chgracteristic of the.|ight
o 11 ng GBNeRNCTANER A1t T8 Ol B3 JHgTES PROTESSCIE  di0F XBIcY d6e ProsIALing

current so t Y Lt 4. t 3 l4m. nance
of one pgr ;‘; Pg?ﬁezf? S%ﬁhgﬁﬁ"gzqat‘? }l%(gpée ’:a%trﬁtlé ggrrsgﬁgg{{ﬁg 1;’1 zéfla%tb?’lﬁsé%ﬁ?e%% {E% ing

el ements r at wewiSinipariey regibh i igl forabd! dnsidd dheTERRLS ithPuritg Ofepfomt fotthetinia thenge
signal so that a difference between an anount of |um nance variation of the
one parti cigland-lkggemieerduciondpyer bnkigt 13hd Imthe depinghidie sopductize layegsi25
emtting ele ts.,are c ensated, and for .correcting the gradation |evel
of the ot hdi 78 GhieshecrRgPee s & MaskSpifit el i e rge e i af ng
to claim 1the""ﬂ§;|5iﬁ$“ist§b?fo?1%di QEER atOthe t G EHY Tefidhent UPRI4L AddddOm tforsur T ent
source to the plural 1Tight emtting elenments is 2s suspended when a ratio
of the aooundersitie thafirsaoesluetive Byersr825h to [328aneThpsy thicluingrurity gdgfiomsrd32t i ng
el enent versus the initial value reaches a given value. 3. An electronic

appar at us ¢t®AP? iags fyymede [Thehird dnpusitygregiops B2atecHodsanain phosehosyst (P)
wherein the.electronic apparatus,.is selected fr he .qr.o cansi stihg of a
30 0 spl ay OV e e BPRioR dffaie R FarStmy AR A Bick Bty oBOLR! R B,
comput er, Rt G8ins 68 the Fif¥RIEndRAVO TG 3DSARVBEE®:.  an IRYYERichi @R tor
di splay, a video canera, and a nobile phone. 4. Alight emtting device
conpr i si nglayarspghatr aerlap dfiet tapered ponipne b€ thenfiisst candactiver lagers 386atac32apthe
suppl yi nsq a current to the plural light emtting el ergents;
15 impurity concentration is slightly lower around the Center than at the edges of the
tapered portions of the first conductive layers 325a to 328a. However, the difference
is very slight and almost the same impurity concentration is kept throughout the
semiconductor layers.
Third etching treatment is then carried out as shown in Fig. 14B. CHFg is
20 used as etching gas, and reactive ion etching (RIE) is employed. Through the third
etching treatment, the tapered portions of the first conductive layers 325a to 328a are
partially etched to reduce the regions where the first conductive layers overlap the
semiconductor layers. Thus formed are third shape conductive layers 336 to 339 (first
conductive layers 336a to 339a and second conductive layers 336b to 339b). At this
25 point, regions of the gate insulating film 307 that are not covered with the third shape

conductive layers 336 to 339 are further etched and thinned by about 20 to 50 nm.

Third impurity regions 332 to 335 are formed through the third etching
treatment. The third impurity regions 332a to 335a that overlap the first conductive
layers 336a to 339a, respectively, and second impurity regions 332b to 335b each

30 formed between a first impurity region and a third impurity region.
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means for cal culating an accunmul ati on of |ight em ssion periods or
gradation levels of each of the plural light emtting el enents based on an
i mge signal for controlling the Iight em ssion periods of the plural |ight
emtting elenents; neans for storing data on a time-varying |um nance
characteristic of alight io emtting el enent; neans for determ ning an
anount of |um na kaki 0 f . Al |4 1 4 4d G -hased
on the cal cul at eg‘ggg(}:/ﬁﬁnbfg{gf ?)‘rtlé’oﬁohpﬁélﬂ ?{5 trcélr?lggg?%{r? %{egrliq%gg %rg%gbgsétgti on

| evel s of thaluptivityl typé ofot tiesmifirbt REndlcEiNRNt B/pangkeoforidtd Giatthe ORldnkdike
tinme-varying |um nance characteristic of the light emtting elenment, and
for corr ecs¢migondpctordayais 3ehand;3pfar dernting prehaand dypee R TS o (khedhird shaps

I I 1ight Lt t that the | ym f. ticul
i gt e £ oLy e B B gt i 5 Ik BRFDL. G 'BPBARAEP B ns o
an initial iq‘b(@%r\i}gireéﬂﬁs HFcafBﬁnécP;n ?‘Qélff-%ﬁ%hiﬂg rhdlfct. _”%teth]fs' Itﬂﬂﬁ‘ﬂ, tRPistdaalliKd

di fference en-an anount o um nance-variation o e one particular

| i ght em t témigosdictnlayersi304nahd A0St for folhéng AQhhhghttyperi TRIsNgreetivelpt s are
conpensated, and for correcting the gradation | evel of the other Iight

em tting eFevesed withyheasist magh 30fagbe anperity regions 3h3 e B8 hgve nlreagtyabreni on

| evel of the ath ight emtting elenents. is ijpcreased by.m hjts (

denot es. ang?#eﬁ’gir; _}’L?%QR"'_FHE dbffqeé'glbta‘f”tnf%'&a;?“?'i gﬂle it Xﬁ‘é’%sgﬁéntf’ % t he
correcti Ona&fdow@vuimvcgsoraha{@hﬁ) Afoukh ibn ldofidl a8tk iinPGridedbnE&tAGBRS &Ny t O
claim4, wherein the correction” of the current supplied™fromthe current
source 1® sdigo fidrnr 2k 107°g6 2 xetti*t stomg/cel’émtrtrespiestivLispantedtgisnen a rati o of

t he amount of | um nance variation of the one particular lLight emtting
el ement versus t hrough theptepspbeyes digc HBRUTHY gegians gt {pemed dn thp respectivan

el ect roni ¢; ApRA3NAL gezmlgﬁ%@l{cio%i fAfler heﬂg%}m ?s’ﬂaéé ic%gg‘gcgl\’zi CTavés Cofedl %30

claim4, wherer het ctroni pparatus i's Sélec r he group

consi st i NgorlappMiz IR Rland2ike GEmicdndlic@ort1ayers tuntlio & Blidele@rd®p- t Op conput er,
a nobile conputer, a portable image reproduction device, a goggle type

di spl ay, a vi decA@ensasxt maskl 380 nokinh@veghastep of activating thetimpuiityt elagentevi ce

conpri si ng: plural light emtting elenents; a current souyrce for, .
suppl yi by %F@dﬁ?élvﬁ ls!a@dﬁﬂ@ sgmmogriuapg yers P PEripRNe) terrontrel H’ﬁﬁ&ﬁ%"qﬂé’#y

o ural i oPCert ERRoar SERFERRNEY L 10Re! AR RELAR B PR K ence

or absencefiphadel Gikaldip. S Fubhér, far REereasbaléfg fithod! ot Alragid ghérnRMahhdaligg

el ements, and for counting the nunmber of I'ight em ssions of each of the

pl ural |i gmethodi(RTAmetbpdeamibs; appliehs Inghe shesmahapngaling mathedi thisepreaesyi ng

| um nance characteristic of a light emtti elenent; is ne f R

det er i ni nY %Fﬁgélﬁﬁqjﬁf a&?fﬂpffﬁ{%ﬁ?&%%@ﬁ? gﬁooﬁé%ﬂf%‘& ﬁf’ﬁ'eﬁgﬁfr g‘ﬁo 1§ ght
em tting, el,GRNY ﬁtrggé?éi 1feré fif WhicRlox Sehffatigh id écﬁﬁﬁ tcPSH sHRlIRPhafi r OM
each of the plural Tight emtting ele ts versus the total count of

det ect i onsl ppnh @l isipeefdmbly equal eot smallerahan 0.9 gpuim narthis entsvdiaesty hedti ¢ of

the light emtting elenent, and for correcting the current supplied from
t he currenffea@antcis pesformed gpyfaur houghat afd¢mperagre of 500 "C.  When a wiring

material used in the third shape conductive layers 336 to 339 is weak against heat, it is
preferable to perform activation after an interlayer insulating film (having silicon as a
25 principal component) is formed in order to protect wiring, etc.

When the laser annealing method is employed, the laser used in the
crystallization can be used. When activation is performed, the moving speed is set as
well as the crystallization processing, and the energy density of about 0.01 to 100
MW/cm? (preferably 0.01 to 10 MW/cm®) is required.

30 Further, the heat treatment is performed for 1 to 12 hours at a temperature of
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ao elenents so that the |um nance of one particular light emtting el ement
anong the plural light emtting elenents returns to an initial value; and
means for correcting the inage signal so that a difference between an
amount of |um nance variation of the one particular light emtting el emrent
and that of the other light emtting elenents are conpensated, and for
correcting J : rofy ik

el enent s. EfBIBHﬁ?@; %ﬂ?demétﬁﬁg‘;ndﬂéﬁo%ﬁgec%?r ?nr%ﬁﬁ)oﬂ?lngi O%Hﬁm\ﬁgggg?lﬁldt? e
correct i oniskdndtiile Germiconducompdyeedsf hydrogdnerated. r eThis Ssteip Cie $00 térhéngd ur al
light emtting elements is suspended when a ratio of the amount of

| um nance dangliagi kondoef theesesmgonshictar dayerr by ihgérogew thermally regced ndlesmaer sus
the initial yalue reagches.a,qgiven value. -63 9. An .electronic a rat us
conpr 151 ngridBerTyRE TEsiRE b7 e xS Bl Bt Rgme AP AFrertorAt As Ao RS

el ectronj cnﬁggﬁg%rqﬁd}@eﬁﬁiogpt ed fromthe group consisting of a display
device, a digital still” canera, a lap-top conputer, a nobile conputer, a

portable 5 i mgeyreproduction device, . a gaoggal.e ty. i spl.ay, video
Parer o cand o mobFFe sagun 0 gOEA P B ey BEU MR b 53 ¥ (5%
plural |ighbnell §ilitdlD oRYSIEIY SilmawitHd eRitkiRRY '0Fe1000k0 200PAMI NTha sedérddENt t o
the plural light emttinhg elenents; to neans for sanpling an i nage signal

f or cont r ofntértayet inghkatingfidmi3on fpem apdsganic inkdatpgimaterial gHormeed on thedfirst
el enents over several tines, faqr a_presence or, apsence of_|ight

) detectin lig
em ssi ons PGHAYERdRSWAtinghBlm, | BFreﬁﬁtt‘ifhtCOE%F't hpiey ap oened thronghrthe firstint i ng
the nu r. o] 1.SSHAN f f. | ] 1 L1
el erren'?z(?a ng%{}#j e?ﬁsu&%é?ﬂ% %%S?athggg%n ilﬁgﬁggﬁy]ﬁ%lgg?ﬁtgnﬂﬂgne'?? %:%a{rﬂg ateeri stic
of a Iight insgla@ifg tRlinNIOR! HIEBSinctBRN WifiRgs 98T €6 IB6RI N pHiteBFAUAd Rrmed.
| um nance variation of each of the plural light emtting el enents based on
a rati o of Noteethatmefezencsfnuniegilt36@ns 8 ppwassuppbnwaingandfreferencp numgtal BHQ st
emtting elenments, versus the total count of detections and on the data on
the time- vVAPPPHIYIM& nance characteristic of the light enitting el enent,
and for ao correcting the current supplied fromthe current source to the
plural |ight eniAtfilagheviegentosganic rashy as hanatasial iravred asfthe secopd intedayear

light emtti .el n the plyral. light.emti ele ts returns to
an i ni ¢ 1o oans IR HEaneotygrie cpudvidsy Ss hER. (Enio G RBlRpRE
di ff er ence.pegenee RMhidHrsNic Rkinl UTh PaRklaY AidRithO8ecBhd iften ARE iR@lking Ul ar
light emtting elenent and that of the other 25 light emtti'ng elenents are
conpensat efilm 364 i§ providedrmaihlynfpr tphemagjpatibat banylit exedllenf inclaedlingf the Hdmak her
light emtting el enments, wherein an imge signal for controlling the
gradat i on Pie{esables  tlnethihempadimenhiane aewylie nliine| kaving o ithickerss cBidefapy m
bi ts (M denahen @1yl SRSk oFAARCL 05, @RSy hOTFTICHIAAY ThEFRMlmiUnds0®
correction of th I age signal. 5“8

20 thereof is preferably set to from 1 to S um (is further preferably set to from 2 to 4 pm).

In the formation of the contact holes, contact holes reaching n-type impurity
regions 318 and 319 or p-type impurity regions 345 and 348, a contact hole (not

illustrated) reaching capacitive wiring (not illustrated) are formed respectively.

Further, a laminate film of a three-layer structure is patterned in a desired
25 shape and is used as connecting wirings 357 to 362 and 380. In this three-layer
structure, a Ti film with a thickness of 100 nm, an aluminum film containing Ti with a
thickness of 300 nm, and a Ti film with a thickness of 150 nm are continuously formed

by the sputtering method. Of course, another conductive film may also be used.
The pixel electrode 365 connected to the connecting wiring (connecting

30 wiring) 362 is formed by patterning,.
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11. A light emtting device according to claim 10, wherein the correction
of the current supplied fromthe current source to the plural |ight
emtting elenents is suspended when a ratio of the anount of |um nance
variation of the one particular light emtting el enent versus the initial
val ue reaches a given value. s 12. An el ectronic apparatus conprising the

light emtting deyhfieeR668nhl GnlITcEith B 190 nwmr@anne §s ?érﬁfé R Gixel
apparatus is selected fromthe group consisting of a display device, a
di gi tal st iclectrode®65 and id papteined. C Qoptiicels, maderbirtangimnihe pidel clactpatet 3031 e
I mage reproduction device, a goggle type display, a video canera, and a
nobi | e phofech that this pixel ¢lgﬁf0(grﬁgf{%tqusdé\ﬂoﬁ@%wl‘rbﬂh%??@ﬁctél‘&)ﬂmtwdeﬂﬁrzst

light emtting el nts..a. current .sour.ce | ving a current. to the
ol arai 11 r b8P GuePARRvieR 458 PR 8E Wi 8%, HBfhel o CerRaf bR udifeor
light emisgjg reﬁaé@gfnf?{ingéqti 2@f%b?%inelo%i&'(zk%$$ith' in@ftin 64T Haggls%'&ﬁeﬂts
based on inage signal’s; neans for storing an anbunt of |um nancé variation
of a secondsdd. giTthispikéltalsrtrodé 868 hécohrs atd anodecofshirOLED élghtntRigs $5A) peri ods
t hereof; means for determ ning an anount of |um nance variation of each of
the plural 2o fiAstshovgnhin &gt 19Rg as| nselating filen(a wdiconnewife tilm (in ghis

em ssion periqods of. each .of the plural. first,|igh 1 ttin enent s, and
the st or eacmngmendy SPiiRg sibSo Bpd bRk gPetnis 8L oBam R Clorer: nd

el ement bagfifl Rierfaler M@ Fie 36k FActRAL 8§ h BAnP RS foeded thehRAfan dRehing
detecting one particular first light emtting el ement having the greatest

sum of tiheid foghed ara pasition garespehdingin théipixel electrodei365t Whpintthe npentingniy
el enents, and for correcting 2s , the current suppl tymfromthe current

source to @A arside PREE the fpemiag: da; 675118 I0enaRtTed Byseing the et sicbirgt of
Lpm nance KR! Pnd mb ficAPA BRI dpthil it }I@ﬁnh'g%ﬁ{;@g‘éﬁ@ﬂ%ﬁ%b%ﬁﬂt 50

that the lumnance of one p I cular enent s returns

to an initbalani¢alightemiifl BPe G byColel 8difiendeRcbBOL nStBIe Probisn ! hat a
di fference between an anount 30 of | um nance vari atiron of the one

particul ar firstNexighn organictlighy ealitimgiayea 367 ahdia cathotles Mg eleatitolde) 368 r st -
light emtti n(%tnel enment ar(? corrrgen ated, and for, correctin theﬁgr,adation
| evel of’ t ¢ GPHBYOW yré‘fm_ PY BhUSBEtEE Yoy uE epentation method Vithet cXRoYiRg iy
devi ce accdiR@sfire! aHE drganifghElehiftinf 15)? RIhaTC ASckness of from 80 to

200 nm (typically from 100 to 120 nm), and the cathode 368 has a thickness of from

180 to 300 nm (typically from 200 to 250 nm).

In this process, the organic light emitting layer is sequentially formed with

20 respect to a pixel corresponding 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 against a solution, the organic light emitting layer must be
formed separately for each color instead of using a photolithography technique.
Therefore, it is preferable to cover a portion except for desired pixels using a metal

25 mask so that the organic light emitting layer is formed selectively only in a required

portion.

Namely, a mask for covering all portions except for the pixel corresponding to
red is first set, and the organic light emitting layer for emitting red light are selectively
formed by using this mask. Next, a mask for covering all portions except for the pixel

30 corresponding to green is set, and the organic light emitting layer for emitting green
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S conprises a static nenory circuit. 15. Alight emtting device according
to claim 13, wherein the storage neans conprises a dynam c nenory circuit.
16. Alight emtting device according to claim 13, wherein the storage
means conprises a ferroelectric nmenory circuit. 17. Alight emtting device
according to claim 13, wherein the correction of the current supplied from
Lhe curr entiishPuGeIckveforklel b3 uslrlpdhls AIW! ¢ Nagh, &lnffWRIMbScdvirihg aft BBRRAYC
when a rati o of the anount o um fmance variation of the one particular

| i ght em t tekogpt €bretive pixel eorsasporiding tabhlue i similhile setpanithe osgagiolight emittieg 18,
An el ectronic apparatus conprising the light emtting device according to

clai m 13, kmer &orrempitiingdilue Hghtrare selpgiivielt iggmepd by apiag thag myaslom Hewe, difisign

consi sting of ,a 20 di ay, deyice, a.digital still caner a lap-top
comuter | atisshrRdsid Tl BenT e sBine Jirmhdhnty bt bosf Ry oo °h gogol e
type display, a video canera, and a npbile phone.  19. a plural first |ight
em ttingSel ement $161q % gysterm dok fprming thyee | 9fi §&EQ glePeBh corresPERAng It 5|

first light .t 11.ng : | atl ]

(st R b FRNRLETRAL S TRl B OLRIS MR Bedtep Sl
on 1 mage S'aﬁﬂ@'c@lorffﬂﬁ:ﬂ%refwmﬁﬁ&f, alRgstem iaWHieH tHéfOLE'me'I@H&R f&ﬁéﬂxﬁtﬂﬂg}ﬂu@f a
second light emtting el enent based on a sumof |ight em ssion periods

t her eof ; sorndengréanr light isr combingd avithamoflneresdent wubstance e(aviudrasdeon color each
of the plural -66 fjirst Jjght emtting el enents f the sum of the |ight
eni ssi on p&PPHIUNgMedlioy %¢N13h%sbﬁtw dpr f?‘rcrllg"PPIngﬁ& orh F]ieﬂ’ﬁ“@%%ﬁ‘t“ée?‘émd

t he stor.ed 1 Aa . ab i R EN

o eront Pa BfiEShafly o) BRARE 1 ittle Ao (poRGRE BRlelrbAR) b idizldi®a

det ecti ng enespaddit eleviréde, ticr sy bé gkdd. emi tting el enent having the greatest
sumof the s light em ssion period fromthe plural first light emtting

el ements, and f oy gRgWR Glakddfhl i bEWsES S tl?cu&%hbﬁcflf Wehﬂﬁin%%f&%lso%ce to
the plural first light emtting elenments based on the anotnt” of | um nance

vari ati on ofganitemareapiapiréfetabhr udet ras thd kigivn maietinl ingecomkidamnibn ©6 atdhizingt he
| um nance of one particular first light emtting elements returns to an
initial valvohageandor sxamples affgpr-layey slewqturg comsisting @€ ashejpdnicetéon kyer, &

di fference hetween an.anmpunt of. lun nance variation of the.one particul ar
first igngo i EEPBRiPCRRt £ meh! RubaBe ek afth R yPra FighBreRbid fing
el enent s ag)pcf@lgg@qgg&af&%e SPshit AphCMiiepllang. the gradation level of the
other first light emtting elenents, wherein an i mage signal for

control ling the Yeatahe anatiodecd68ois formednotliés embgliimdans wes tINMgAg fer éhent s

is increased by mbits (mdenotes an integer) than the one light emtting
el ement by C@thggecéﬁ byt it dsnqdlimiged tihﬁﬁ:&é g ﬁlé?cr_lown materials may be used for the

cathode 368.

20 The overlapping portion, which is comprised of the pixel electrode 365, the

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

Next, the protective electrode 369 is formed by an evaporation method. The
protective electrode 369 may be formed in succession forming the cathode 368 without
exposing the device to the atmosphere. The protective electrode 369 has an effect on

25 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 protective electrode is a metal film mainly containing
aluminum. Other material may of course be used. Since the organic light emitting

layer 367 and the cathode 368 are extremely weak against moisture, the organic light
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20. Alight emtting device according to claim 19, wherein the storage
means conprises a static nmenory circuit. 20 21. Alight emtting device
according to claim 19, wherein the storage neans conprises a dynam c nenory
circuit. 22. Alight emtting device according to claim19, wherein the
storage neans 2s conprises a ferroelectric nenory circuit. 23. A light

emtting d@minﬁﬁ%as)@e@rmnw Bathbd P68, %ndVhe RbtRcivee elebti e 86P AreOflesirably
current supplie fromthe current source to the plural light emtting

el ement s i forsedpiersaiectssion nwithquatexposifig them torthenatmeiphered nHris @raferablet foon of

the one particular light so emtting_elenent versus the initial value
reaches a B{q}%tl}%ﬁr&@.mi‘é‘? eming INFIQO&{EE(?HFS ea?é‘ﬁaf‘PJFEFs conprising the
1ght em th1ng dPXURS 25RNALA0 1R SIRIs Totded MRS & GiEGR nRkiBE AN Wi o
apparatus is selectéd fromthe group consisting of a display device, a
digital stiditkre8d"8f 300 Aml. 2[TheGRsGPATUA filin 370 PRAIELE tHeOsRRBIie lcompopad 138t e S
i mage reproduction device, a goggle type display, a video canera, and a
nmobi | e phoRé7 fidk maistirgland ¢ like, thereky fusther enhancing e rediapility af thei @RED.
emtting elenents; a cuyrrent, soyrce for, suppl yi a current to the plural
light enit fioM§Ven Hedisavatiog fijmy ps'f‘a%i“?td’ﬁf:‘{)sg?rﬁy %gﬁ‘l’r&?ﬁati ng an accunul ation
of light em ssion periods or gradation |evels of each of the plural I|ight
enitting el enenté enigingadeviemsfauciyrgd a5 shaws da drig. 3B deithusfeompleted.i ng

data on a tjpe-varyin inance characteristi.c of .a |igh jtiin

el enent ; akf‘%%f%ec% F‘(?g} %’HP(SIF"(@S? PéC@PP'hCE ﬁe_oé ¥ @‘h‘(‘“é lfb‘g}"f"e% Fon aﬁﬂeel
current ;5 0gEGeflaevind&ilcRit P73 Ble tanSibfor 8, bhd B4, GheMERistiodA2ed on an anount
of lum nance variation of the plural light emtting el ements or gradation

| evel s of the pl Thalight eglittingrdevidered tles embodimeanexiobits ey digharebabitityeand
time-varying lum nance characteristic of the light emtting elenent; and a
fourth ci r EBPROVEd PPt eharagicnistics opvipg tosplgping ApHmally strueyitedyTF B in pote
gradation | ev of at |l east a,part, of .t | i bk gL epent s.
90726, an efibahs Binel barsAhy B30 inf bbiig i gh A hrFEgE sfepp e
accordi ng ¥ifinGhaA) KR doped\ORR i MethNEatAh QGUER RS BVi AP RARAICY Thd §ry§ﬁllﬂﬁtty€dBFyr om

the group consisting of a display device, a digital still canera, a [ap-top
conput eny enhmnbingehe cryptatlinity, the gloive diziqeency of the signal line driving circuit can be
set to 10 MHz or higher.
In practice, the device reaching the state of Fig. 15B is packaged (enclosed)
using a protective film that is highly airtight and allows little gas to transmit (such as a
laminate film and a UV-curable resin film) or a light-transmissive seal, so as to further
20 avoid exposure to the outside atmosphere. A space inside the seal may be set to an

inert atmosphere or a hygroscopic substance (barium oxide, for example) may be

placed there to improve the reliability of the OLED.

After securing the airtightness through packaging or other processing, a
connector is attached for connecting an external signal terminal with a terminal led out

25 from the elements or circuits formed on the substrate.

By following the process shown in this embodiment, the number of photo
masks 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 embodiment can be performed by being freely combined with
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i mge reproduction device, a goggle type display, a video canera, and a
nobi | e phone. 2s 27. Alight emtting device conprising: a plural |ight
emtting elenents; a current source for supplying a current to the plura
light emtting elenents; a first circuit for detecting a presence or
absence of |ight em ssions fromeach 30 of the plural light emtting

el emrent s Embaiypkentad throughdge signal over several tines; -68 a second
circuit for counting the nunber of |ight em ssions of the each of the
plural light emtting elenents; a third circuit for storing data on a
tine-varyhﬂgb+ﬂﬁ%a§pce characteristic of a light emtting element; s a
fourth circui Or correcting the current supplied fromthe current source
to the plural [ ighhiseéthbddiRene! BMBREHaDHEZRO eMittifg h@npfefﬂd?&\c?%mese of

i ght em ssions versus the total defection and on the data on the

t i me- vasyirematkabiynampeovet abgic using s ain coghnichdight ghmitténg tmatagalelbynevitich and a
fifth circyit for correcting the image signal in grder to correct the

gr adat i on PIBSRhovRsFenge figm pdhgiet X qiapen sn br gmplayed fon grpittingpight ngisa
elements. @i, il RS oMUt BRRE Bt Em AEFPLRERCCAE (chitel, GisdRdof eY! o€

accordi ng erern e ni"c apparat us i rom

t he group lipanemfiing eleMentedd bERIcHgattA\Undhe WeithBbf Rght Shiifting CRMRMA carfbé ap-t op
conputer, a nobile conputer, a portable is inmage reproducﬁlon device, a
goggl e typighttnepl ay, a vi deo canera, and a nobile phone. 29. A light
emtting device_co ising: a plural first light emtting elenents; a
currentlgsource F@F%ﬁfﬁ’b‘f‘ﬁgﬁﬁr O&Wﬁgﬁt‘h"t%‘t‘?rﬁélglﬁﬁhﬁle&‘“‘f‘gI‘&'?mPF’g‘?ﬁ‘C‘éﬁ?Xti ng
20 el enents;: bokiS o CLEG T Thel QF l.cul.atingra Of ~l i LS

peri ods o?sgela ﬁé‘}g? {bxeh%ﬁ%rgc ?rlﬁglg‘? c%?lgl[:] lne 1 tj?#lkghlélgheﬁh%hggg'e agﬁ’ i mage
si gnal s; ®heechéical protdsbes ArOBhmizéMMolstuRSySemef ed. KNTHyRAE A FIRVieaScn of a
second Ii%pt enitting el enent based on a sumof |ight em ssion periods

t her eof ; PybaTokya; d98)rmedB?)-f or correcting the current supplied fromthe
current source t he om t he, sum of

the 1ight enissil8f 'BBP%‘%&BFLEQE# é%g%?%"i htﬁféﬁrgﬂ?‘higge 'irlll%tsjﬁff‘f SFRYM3THY
| t i Lat d light emtti
o emont™ paiindrtfreBRity (e sbo(B HALE S MBIAhL P BlipRe 2000 1N em LTing

Chemical formula 1

20 (M. A. Baldo, D.F.O’ Brien, Y. You, A. Shousﬁkov, S. Sibley, M.E. Thompson, S.R.
Forrest, Nature 395 (1998) p.151)
The molecular formula of an organic light emitting material (Pt complex)

reported by the above article is represented as follows.

Chemical formula 2




a fourth circuit for correcting the imge signal in order to correcting the
30 gradation level of at least a part of the plural first light emtting
el enents. -69 30. Alight emtting device according to claim29, wherein
the storage neans conprises a static nenory circuit. s 31. Alight emtting
devi ce according to claim?29, wherein the storage neans conprises a dynam c
nmenory ci r@uAL Bai, SALlaimghskye RIE. tBurmpwie WM.Ee Thompsati, ISgR t Boredssi ApOPhysher ei n
t he storage neans conprlses a ferroelectric menory circuit. io 33. An
el ect roni kw? ﬂ@lb%hpr|5|ng the light enmitting device according to
cl aim 29, eqglr p tus i | ecte 0
consistin b m ‘FY%I%g\\;/lI ggf"m algi gf’?%{‘i‘“‘ét ?1‘?5%'51%721 ’Hz’i rap%?%‘?)&acgiprrput er,
a mobile cwmmo% ,s M@egmbu@nwﬁgepﬁﬁpmqw@m @99%*)%/159@) a goggle type
di splay, a video canera, and a nobi | € phone. Ight emtting device
conpri sisng: a pITheainolchlat fermulai ofgare loegnbitt hghtacmunngnnatsumlr(de cbmplex)
supplying a current to the Iural tting elenents; a counter; 20 a
circuit deP%‘T‘iS‘rqyﬁée phpyeqati eb'ﬁeﬁfeﬁ‘?‘ﬁ%‘}“!ﬁafnb?‘ﬁﬁ | uni nance characteristic of
alight emtting elenent; a first correction circuit for correcting the
current supplied fromthe currsg xqyrce to the plural light emtting
el ements, the first correction t connected to the current source; and
25 a second correction circuit |fs ecting f correctln t he i mage, the
second correction circuit connect:d t:fEMe couﬁﬁ@?"““ﬂ@?@ﬂ% the circuit for
storing the data is connected t ffi rst correction circuit and the
second correction circuit, respq ly. 30 35. An el ectronic apparatus
conprising the |ight enitting g sccording to -70 claim 34, wherein
the electronic apparatus is selected fromthe group consisting of a display
device, a digit C.

9 qi{s qst d’J l;ed 4DOGE Af Roépﬁgregge?lcg ?rrgﬁg ctae @RBHn ca ?%g%ﬁ Car’rer a

portabl e i mage reproduction devfce goggrl e |sp av
and a mblﬂr&bti@ﬁllol&@ it c4d realize the external light emitting quantum eff1c1cncy three to four

times as high as that in the case of using fluorescence from a singlet excitation in
principle.
15 The structure according to this embodiment can be freely implemented in

combination of any structures of the Embodiments 1 to 6.

Embodiment 8
In this embodiment, constitution of a pixel of a light emitting device being
20 one of the semiconductor devices of the present invention is described below. Fig. 16
shows a cross-sectional view of a pixel built in a light emitting device according to this
embodiment. For simplifying the related illustration, only n-channel type TFTs
having pixels and p-channel type TFTs controlling current fed to pixel electrodes are
S illustrated, other TFTs can be manufactured by referring to the constitutions shown in

25 Fig. 16.

Referring to Fig. 16, reference numeral 751 designates an n-channel type TFT,
while Reference numeral 752 denotes a p-channel type TFT. The n-channel type TFT
751 comprises a semiconductor film 753, a first insulating film 770, a pair of first

electrodes 754 and 755, a second insulating film 771, and a pair of second electrodes
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depletion layer quickly spreads, thus making it possible to minimize sub-threshold
coefficient and further improve the field-effect mobility. Accordingly, compared to
the case of utilizing one electrode, it is possible to increase value of an ON current.

10 Further, by employing the above-referred TFIs based on the above-described
constitutions, it is possible to lower the drive voltage. Further, since it is possible to
increase the value of an ON current, it is possible to contract the actual size, in
particular, the channel width, of the TFTs, it is possible to increase the integration
density. _

15 Embodiment 8 can be performed by being freely combined with anyone of

Embodiments 1 to 7.

Embodiment 9
In this embodiment, constitution of a pixel of a light emitting device being
20 one of the semiconductor devices of the present invention is described below. Fig. 17
shows a cross-sectional view of a pixel built in a light emitting device according to this
embodiment. For simplifying the related illustration, only n-channel type TFTs
having pixels and p-channel type TFTs controlling current fed to pixel electrodes are
illustrated, other TFTs also can be manufactured by referring to the constitutions
25 shown in Fig. 17.
Reference numeral 911 denotes a substrate in Fig. 17, and reference numeral
912 denotes an insulating film which becomes a base (hereafter referred to as a base film).
A light transmitting substrate, typically a glass substrate, a quartz substrate, a glass
ceramic substrate, or a crystalline glass substrate can be used as the substrate 911.

30 However, the substrate used must be one able to withstand the highest process
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substrate, or may differ depending upon the circuit or the element.

Further, the n-channel type TFT 8201 shown in Fig. 17 is electrically connected
to the gate electrodes 919a and 919b, becoming namely a double gate structure. Not
only the double gate structure, but also a multi gate structure (a structure containing an
active layer having two or more channel forming regions connected in series) such as a
triple gate structure, may of course also be used.

The multi-gate structure is extremely effective in reducing the off current, and
provided that the off current of the Tr5 is sufficiently lowered, a storage capacitor
connected to the gate electrode of the p-channel type TFT 8202 can be have its
capacitance reduced to the minimum necessary. Namely, the surface area of the
storage capacitor can be made smaller, and therefore using the multi-gate structure is
also effective in expanding the effective light emitting surface area of the organic light
emitting elements.

In addition, the LDD regions 915a to 915d are formed so as not to overlap the
gate electrodes 919a and 919b through the gate insulating film 918 in the n-channel
type TFT 8201. This type of structure is extremely effective in reducing the off
current. Furthermore, the length (width) of the LDD regions 915a to 915d may be set
from 0.5 to 3.5 um, typically between 2.0 and 2.5 pum. Further, when using a
multi-gate structure having two or more gate electrodes, the separating region 916 (a
region to which the same impurity element, at the same concentration, as that added to
the source region or the drain region, is added) is effective in reducing the off current.

Next, the p-channel type 8202 is formed having an active layer containing a
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" 10%6& () 'd}i&érlgr/&‘gt {s) also ﬁ%’ﬁ'ﬁzd sn;ﬁﬁtaneously at this point. A CMOS circuit, which

becomes a basic unit for forming the driver circuit, is shown in Fig. 17.

10 A TFT having a structure in which hot carrier injection is reduced without an
excessive drop in the operating speed is used as an n-channel TFT 8204 of the CMOS
circuit in Fig. 17. Note that the term driver circuit indicates a source signal line
driver circuit and a gate signal line driver circuit here. It is also possible to form
other logic circuit (such as a level shifter, an A/D converter, and a signal division

15 circuit).

An active layer of the n-channel TFT 8204 of the CMOS circuit contains a
source 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.

20 Formation of the LDD region 937 on only the drain region 936 side is so as
not to have dropped the operating speed. Further, it is not necessary to be very
concerned about the off current with the n-channel TFT 8204, and it is good to place
more importance on the operating speed. Thus, it is desirable that the LDD region
937 is made to completely overlap the gate electrode to decrease a resistance

25 component to a minimum. It is therefore preferable to eliminate so-called offset.

Furthermore, there is almost no need to be concerned with degradation of a
p-channel TFT 8205 of the CMOS circuit, due to hot carrier injection, and therefore no
LDD region need be formed in particular. Its active layer therefore contains a source
region 940, a drain region 941, and a channel region 942, and a gate insulating film

30 918 and a gate electrode 943 are formed on the active layer. It is also possible, of
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& 10% & {) - 93 ni E@he® fhe-n-channel TFT 8204 and the p-channel TFT 8205 have source
wirings 944 and 945, respectively, on their source regions, through the first interlayer
insulating film 920. In addition, the drain regions of the n-channel TFT 8204 and the
p-channel TFT 8205 are mutually connected electrically by a drain wiring 946.

Note that the structure of this embodiment can be performed by freely

10 combining with Embodiments 1 to 7.

Embodiment 10
The following description on this embodiment refers to the constitution of a
pixel utilizing a cathode as a pixel electrode. _

15 Fig. 18 exemplifies a cross-sectional view of a pixel according to this
embodiment. In Fig. 18, an n-channel type TFT 3502 manufactured on a substrate
3501 is manufactured by applying a conventional method. In this embodiment, an
n-channel type TFT 3502 based on the double-gate construction is used. However, it
is also practicable to employ a single-gate construction, or a triple-gate construction, or

20 a multiple-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 structures shown in Fig. 18.

A p-channel type TFT 3503 can be manufactured by applying a known

25 method. A wiring designated by reference numeral 38 corresponds to a scanning line
for electrically linking a gate electrode 39a of the above p-channel type TFT 3503 with
the other gate electrode 39b thereof.

In this embodiment shown in Fig. 18, the above p-channel type TFT is
exemplified as having a single-gate construction. However, the p-channel type TFT

30 may have a multiple-gate construction in which a plurality of TFTs are connected in
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\1?;/"03% ((&.) 0 ggoée%;é) g}cm;qle?%;;és)géz § F&g%cérfé ?ngméﬁ indulating film 42 made
of resinous insulating film is formed on the first inter-layer insulating film 41. It is
extremely important to fully level off steps produced by provision of TFTs by utilizing

10 the second inter-layer insulating film 42. This is because, since organic light emitting
layers to be formed later on are extremely thin, since presence of such steps may cause
faulty light emission to occur. Taking this into consideration, before forming the
pixel elec_trode, it is desired that the above-referred steps be leveled off as much as
possible so that the organic light emittiﬂg layers can be formed 'on a fully le;leled

15 surface.

Reference numeral 43 in Fig. 18 designates a pixel electrode, i.e., a cathode
electrode provided for the light emitting element, composed of a highly reflective
electrically conductive film. The pixel electrode 43 is electrically connected to the
drain region of the p-channel type TFT 3503. For the pixel electrode 43, it is desired

20 to use an electrically conductive film having a low resistance value such as an
aluminum alloy film, a copper alloy film, or a silver alloy film, or a laminate of these
alloy films. 1t is of course practicable to utilize such a construction that employs a
laminate comprising the above-referred alloy films combined with other kinds of
metallic films bearing electrical conductivity.

25 Fig. 18 exemplifies a light emitting layer 45 formed inside of a groove (this
corresponds to a pixel) produced between a pair of banks 44a and 44b which are made
from resinous insulating films. Although not shown in Fig. 18, it is also practicable
to separately form a plurality of light emitting layers respectively corresponding to
three colors of red, green, and blue. Organic light emitting material such as

30 7T- conjugate polymer material is utilized to compose the light emitting layers.
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material, set forth in the JP-10-92576 A.
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;

10 polyphenylene-vinylene for composing a layer for emitting green light; and
polyphnylene 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 at;ovc description, however, has sblely referred to a typicai example of _

15 organic light emitting materials available for composing light emitting layers, and thus,
applicable organic light emitting materials are not necessarily limited to those which
are cited above. Thus, organic light emitting layers (layers for enabling light
emission as well as movement of carriers therefor) freely combining light emitting
layers, charge-transfer layers, and charge-injection layers with each other.

20 For example, this embodiment has exemplified such a case in which polymer
materials are utilized for composing light emitting layers. However, it is also
possible to utilize organic light emitting materials comprising low-molecular weight
compound, for example. To compose a charge-transfer layer and a charge-injection
layer, it is also possible to utilize inorganic materials such as silicon carbide for

25 example. Conventionally known materials may be used as the organic materials and
the inorganic materials.

In this embodiment, organic light emitting layers having a laminate structure
are formed, in which a hole injection layer 46 made from polythiophene (PEDOT) or
polyaniline (PAni) is formed on the light emitting layer 45. An anode electrode 47

30 composed of a transparent electrically conductive film is formed on the hole injection
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electrically conductive film is formed after completing formation of the light emitting
layer 45 and the hole injection layer 46 both having poor heat-resisting property, it is
desired that the anode electrode 47 be formed at a low temperature as possible.

Upon completion of the formation of the anode electrode 47, the light emitting

10 element 3505 is completed. Here, the light emitting element 3505 is provided with
the pixel electrode (cathode electrode) 43, the light emitting layers 45, the hole
injection layer 46, and the anode electrode 47. Since the area of the pixel electrode
43 substantially coincides with the total area of the pixel, the entire pixel functions
itself as a light emitting element. Accordingly, an extremely high light-'emitting

15 efficiency is attained in practical use, thereby making it possible to display an image
with high luminance.

This embodiment 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

20 the light emitting element 3505 from the external in order to prevent unwanted
degradation thereof caused 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 present invention shown

25 in Fig. 18 includes pixel portions each having the constitution as exemplified therein.
In particular, the light emitting device utilizes the TFT 3502 with a sufficiently a low
OFF current value and the TFT 3503 capable of fully withstanding injection of heated
carriers. Because of these advantageous features, the light emitting device shown in
Fig. 18 has enhanced reliability and can display clear image.

30 Incidentally, the structure of Embodiment 10 can be performed by freely
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device can be applied to a display portion in various electronic apparatuses.
Such electronic apparatuses using a light emitting device of the present
10 invention include a video camera, a digital camera, a goggles-type display (head mount
display), a navigation system, a sound reproduction device (a car audio equipment and
an audio set), a lap-top computer, a game machine, a portable information terminal (a
mobile computer, a mobile phone, a portable game machine, an electronic book, or the
like), an image reprodilction device including a recording medium (more spccifically,
15 an device which can reproduce a recording medium such as a digital versatile disc
(DVD) and so forth, and includes a display for displaying the reproduced image), or
the like. In particular, in the case of the portable information terminal, use of the light
emitting device is preferable, since the portable information terminal that is likely to
be viewed from a tilted direction is often required to have a wide viewing angle. Fig.
20 19 respectively shows various specific embodiments of such electronic apparatuses.
Fig, 19A illustrates a display device which includes a casing 2001, a support
table 2002, a display portion 2003, a speaker portion 2004, a video input terminal 2005
or the like. The present invention is applicable to the display portion 2003. The
light emitting device is of the self-emission-type and therefore requires no backlight.
25 Thus, the display portion thereof can have a thickness thinner than that of the liquid
crystal display device. The organic light emitting display device is including the
entire display device for displaying information, such as a personal computer, a
receiver of TV broadcasting and an advertising display.

Fig. 19B illustrated a digital still camera which includes a main body 2101, a

30 display portion 2102, an image receiving portion 2103, an operation key 2104, an
-54-



10% & ()-(y)dEuV7 111110% & ()- 10% & ()-1 F@0% & ()-1'110% & ()-"10% & () -
,10% & ()-)-ddEuV7 1!'"10% & ()- F9%d0% & ()- Y#10% & ()-11110% & ()-1,
'110% & ()-s"10% & ()-af bdEUV7 1! FF1:10% & ()-/"10% & ()-Y-110% & () -
L 10% & ()-Y *10% & ()-Y('110% & ()-Q +rdv7 11 & 10% & ()- 10QQ 10QQ
10QQ 8" 109%QQ8 ()--F 610% & ()-F4& 10% & ()- 210% & () - +_<dEdV7
1! & & 10%eRietnal caiitdcon ped 2108% shuter 210660 thg like. The light emitting device
10% & ()-L10% & () - 3XRAEdV7 1! &
10% & () - YS&@%O anpe withothe prgsent inygrtiom is uged gsghe displagpersigng2 102, tyerehyd\/7

0% & E/()io g)}"é#%ﬁ i O%fééé(lil’gge{‘ffﬁ‘&éW"l‘fWIF‘HﬁO% & ()-12110% & ()-
3110% & ()-/ 10% &lg( )19t( 111!11§{Qa(€s&a @ ' "(%erﬁlﬁer(\»hlkﬂﬁﬁ&\?des a main body 2201,
T&HTTL"10% & ()-!L"109& ( 8 10!: 8" 10%&' ()-SYL6' ' 10% &' °() -+ Q/\/U3P7
1! My" 109&' €3sing 22020a &lsplay! ﬁqrtldlﬂ%()’\ﬁ,)a ﬂ(}t?lﬂ(&%&Z@M l 4’ geonak copnection Qo' () - QL
2205, a pointing mouse 2206, or the like. The light emitting device in accordance
with the present invention is used as the display portion 2203, thereby the lap-top
computer of the present invention completing.
Fig. 19D illustrated a mobile computer which includes a main body 2301, a

10 display portion 2302, a switch 2303, an operation key 2304, an infrared port 2305, or
the like. 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. 19E illustrz;tes a portable image reproduction device including' a

15 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 medium (DVD or the like) reading portion 2405, an operation key
2406, a speaker portion 2407 or the like. The display portion A 2403 is used mainly
for displaying image information, while the display portion B 2404 is used mainly for

20 displaying character information. The image reproduction device including a
recording medium further includes a game machine or the like. The light emitting
device in accordance with the present invention is used as these display portions A
2403 and B 2404, thereby the image reproduction device of the present invention
completing.

25 Fig. 19F illustrates a goggle type display (head mounted display) which
includes a main body 2501, a display portion 2502, arm portion 2503 or the like. The
light emitting device in accordance with the present invention is used as the display
portion 2502, thereby the goggle type display of the present invention completing.

Fig. 19G illustrates a video camera which includes a main body 2601, a

30 display portion 2602, a casing 2603, an external connecting port 2604, a remote
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11109 E)))rti%n 2179)§$ & (o)perak%/g ;7(5%6( b ckfRnfal ]cgnf?ectmg port 2707, an antenna

2708, or the like. Note that the display portion 2703 can reduce power consumption
of the mobile telephone by displaying white-colored characters on a black-colored
10 background. The light emitting device in accordance with the present invention is
used as the display portion 2703, thereby the mobile phone of the present invention
completing.
When the brighter luminance of light emitted from the organic light emitting
material becomes available in the future, the light emitting device in accordance with
15 the present invention will be applicable to a front-type or rear-type projector in which
light including output image information is enlarged by means of lenses or the like to
be projected.
The aforementioned electronic apparatuses are more likely to be used for
display information distributed through a telecommunication path such as Internet, a
20 CATYV (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 is desirable to display information in such a manner that the light emitting portion
25 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 information is formed by a light emitting portion while a

30 non-emission portion corresponds to the background.
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by a light emitting device having 176xRGBx220 pixels and which serves to correct a
image signal representative of 6-bit gradation for each color. A specific arrangement
10 of the deterioration correction unit is described.
Fig. 22 is a block diagram showing the deterioration correction unit of this
embodiment. In the figure, those elements already described are represented by the
same reference numerals, respectively. As shown in Fig. 22, the counter 102 includes
a sampling circuit 501, a register 502, an adder 503 and a line memory 504 (176x32
15 bits). The image signal correction circuit 110 includes an integration circuit 505, a
register 506, an operation circuit 507 and an RGB register 508 (RGBx7 bits). The
volatile memory 108 includes two SRAMSs 509 and 510 (256x16 bits), the two SRAMs
having a total capacity of the number of pixels x32 bits (approximately 4M bits).
This embodiment employs a flash memory as the non-volatile memory 109. In
20 addition to the volatile memory 108 and the non-volatile memory 109, two registers
511 and 512 are provided in the memory circuit portion 106.
The non-volatile memory 109 stores cumulative data on light emission
periods or gradation levels as well as data on the degree of deterioration of each of the
pixels. At the activation of the light emitting device, no light emission period or
25 gradation level is accumulated so that the non-volatile memory 109 holds “0”. Upon
activation of the light emitting device, the data stored in the non-volatile memory 109
are transferred to the volatile memory 108.
When the light emission is started, the integration circuit 505 multiplies the
6-bit image signal by a correction coefficient stored in the register 506, thereby

30 correcting the image signal. An initial correction coefficient is 1. In order to
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stage, such as a sub-frame period generating circuit (not shown) for processing the
5 1image signal to establish correspondence between the image signal and a sub-frame

period.

On the other hand, the 7-bit image signal so corrected by multiplying the
correction coefficient is sampled by the sampling circuit 501 in the counter 102 and
then sent to the register 502. It is noted that the sampling circuit 501 is not necessary

10 if all the image signals are sent to the register 502. However, the capacity of the
volatile memory 108 can be reduced by making provision for the sampling. If, for
example, each sampling of image signal is performed on a per-second basis, the area of
the volatile memory 108 on the substrate can be reduced to 1/60.

Although each sampling is perfor_med on a per-second basis according to the

15 above description, the invention is not limited by this.

The sampled image signal is sent from the register 502 to the adder 503, to
which the cumulative data on the light emission periods or gradation levels stored in
the volatile memory 108 are inputted via the registers 511 and 512. The registers 511
and 512 are provided for adjusting the timing of data input from the volatile memory

20 108 to the adder 503. However, if the data can be called up quickly enough from the
volatile memory 108, the registers 511 and 512 can be dispensed with.

The adder 503, in turn, adds a light emission period or gradation level, which
is the information held by the sampled image signal, to the cumulative data on the light
emission periods or gradation levels which are stored in the volatile memory 108.

25 Then resultant data are stored in the line memory 504 of stage 176. In the
embodiment hereof, the data processed by the line memory 504 and the volatile
memory 108 are defined to consist of 32 bits per pixel. The memory of this capacity
is capable of storing about 18000-hour’s worth of data.

The cumulative data on the light emission periods or gradation levels stored in

30 the line memory 504 are committed again to storage at the volatile memory 108 and

-58-



101 &Y I F 110% & ()-& 10% & ()-"10% & ()-, & 10% & ()-s& 10% & () -
10% & () - Booo: pppqdEYNC 10! &Y | #10% & ()-1!'M 10% & () -1,

“110% & ()-s"10% & ()- 10% & ()-110% & ()- g\ qggs\sessdEYNC 10! &Y
310% & ()-F110% & ()-O0#10% & ()-F)s! 10% & ()-'s' #10% & () -
040% & ()-stittttt!vkvuv7 10! "10% o0& ()-s !10% o0& ()- 10 10

}P'lglgf#(l)gfyfﬁ') é%;(ri g‘g}FZ ahilg%r&h@)laﬁs'éséfli%&n@ SO MK DX aptO FHAgE siMl is added
, 10% 0&' () tH38f00 &1r( ﬁlns\fnaxﬂ% aBe §Jding dptYativt i pexfmylwﬂ@qmmw 10!

"Y("10% o0& ()-,&10% o0& ()-$ !10% o0& ()- "10% o& () -

10% o0& ()-Y" 10% 4\ gryanggment is |n|1:ﬁEva¢h thay when tgegﬂ@%rd& tymed/OFF, the data in

0, ! - 0, !
0% o (1o WABHARETRY T AL i noporolaths sy 198 R ygiding o
5 problem associated with the loss of memory in the volatile memory 108.

Fig. 23 is a block diagram showing the operation circuit 507. The
cumulative data on the light emission periods or gradation levels stored in the volatile
memory 108 are inputted to a functional unit 513. The functional unit 513 calculates
a correction coefficient using the cumulative data on the light emission periods or

10 gradation levels stored in the volatile memory 108 and the data on the time-varying
luminance characteristic stored in the correction data storage circuit 112. The
resultant correction coefficient is temporarily stored in an 8-bit line memory 514 and
then stored in an SRAM 516. The SRAM 516 is adapted to store 8-bit data
representative of the correction coefficients for 256 gradation levels for each ;;ixel.

15 The correction coefficient is temporarily stored in the register 506 before inputted to
the integration circuit 505, where the correction is performed by multiplying an image
signal by the input correction coefficient.

Similarly to the case illustrated by the embodiment of the invention, the
current correction circuit 111 compares the data on the time-varying luminance

20 characteristic previously stored in the correction data storage circuit 112 with the
cumulative data representing the light emission periods or gradation levels on each
pixel and stored in the volatile memory 108, thereby grasping the degree of
deterioration of each pixel. Then, the circuit detects a particular pixel suffering the
greatest deterioration and corrects the value of the current supply from the current

25 source 104 to the pixel portion 103 according to the degree of deterioration of the
particular pixel. Specifically, the current value is increased such that the particular
pixel may display a desired gradation level.

Since the value of the current supply to the pixel portion 103 is corrected
based on the particular pixel, an excessive current is supplied to the light emitting

30 elements of the other pixels less deteriorated than the particular pixel and hence, the
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level of ‘each of the other pixels. In addition to the cumulative data on the light
emission periods or gradation levels, the image signal is inputted to the image signal
correction circuit 110. The image signal correction circuit 110 compares the data on
the time-varying luminance characteristic previously stored in the correction data
storage circuit 112 with the cumulative data on the light emission periods or gradation
levels of each pixel thereby grasping the degree of deterioration of each pixel. Thus,
the circuit detects a particular pixel most deteriorated and corrects the input image
signal based on the degree of deterioration of the particular pixel. Specifically, the

image signal is so corrected as to achieve a desired gradation level. The corrected

image signal is inputted to the signal line drive circuit 101.

The embodiment of the invention can be practiced in combination with any

one of the Embodiments 3 to 11 hereof.

The invention provides the light emitting device which is adapted to correct
the deterioration of the light emitting elements associated with different light emission
periods by way of the circuits and is capable of making a consistent screen display free

from luminance variations.
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controlling the light emission periods of the plural light emitting elements;
means for storing data on a time-varying luminance characteristic of a light
10 emitting element;
means for determining an amount of luminance variation of the plural light
emitting elements based on the calculated accumulation of the light emission periods
or gradation levels of the plural light emitting elements and on the data on the
t_ime-varying luminance characteristic of the light cmitti_ng element, and for correcting
15 the current supplied from the current source to the plural light emitting elements so
that the luminance of one particular light emitting element among the plural light
emitting elements returns to an initial value; and
means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
20 light emitting elements are compensated, and for correcting the gradation level of the

other light emitting elements.

2. A light emitting device according to claim 1, wherein the correction of the
current supplied from the current source to the plural light emitting elements is
25 suspended when a ratio of the amount of luminance variation of the one particular light

emitting element versus the initial value reaches a given value.

3. An electronic apparatus comprising the light emitting device according to
claim 1, wherein the electronic apparatus is selected from the group consisting of a

30 display device, a digital still camera, a lap-top computer, a mobile computer, a portable
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means for storing data on a tlme-varymg lummance characteristic of a light
emitting element;

means for determining an amount of luminance variation of the plural light
emitting elements based on the calculated accumulation of the light emission periods
or gradation levels of the plural light emitting elements and on the data on the
time-;/arying luminance characteristic of the light emitting element, and for correcting
the current supplied from the current source to the plural light emitting elements so
that the luminance of one particular light emitting element among the plural light
emitting elements returns to an initial value; and

means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
light emitting elements are compensated, and for correcting the gradation level of the
other light emitting elements,

wherein an image signal for controlling the gradation level of the other light
emitting elements is increased by m bits (m denotes an integer) than the one particular

light emitting clement by the correction of the image signal.

5. A light emitting device according to claim 4, wherein the correction of the
current supplied from the current source to the plural light emitting elements is
suspended when a ratio of the amount of luminance variation of the one particular light

emitting element versus the initial value reaches a given value.
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means for stormg data on a time-varying luminance characteristic of a light
emlttmg element;

15 means for determining an amount of luminance variation of each of the plural
light emitting elements based on a ratio of the number of light emissions from each of
the plural light emitting elements versus the total count of detections and on the data
on the time-varying luminance characteristic of the light emitting element, and for
correcting the current supplied from the current source to the plural light emitting

20 elements so that the luminance of one particular light emitting element among the
plural light emitting elements returns to an initial value; and

means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
light emitting elements are compensated, and for correcting the gradation level of each

25 of the other light emitting elements. .

8. A light emitting device according to claim 7, wherein the correction of the
current supplied from the current source to the plural light emitting elements is
suspended when a ratio of the amount of luminance variation of the one particular light

30 emitting element versus the initial value reaches a given value.
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a current source for supplying a current to the plural light emitting elements;

10 means for sampling an image signal for controlling light emission periods of
the plural light emitting elements over several times, for detecting a presence or
absence of light emissions from each of the plural light emitting elements, and for
counting the number of light emissions of each of the plural light emitting elements;

means for storing data on a time-varying luminance characteristic of a light

15 emitting element;

means for determining an amount of luminance variation of each of the plural
light emitting elements based on a ratio of the number of light emissions from each of
the plural light emitting elements versus the total count of detections and on the data
on the time-varying luminance characteristic of the light emitting element, and for

20 correcting the current supplied from the current source to the plural light emitting
elements so that the luminance of one particular light emitting element among the
plural light emitting elements returns to an initial value; and

means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular light emitting element and that of the other
.25 light emitting elements are compensated, and for correcting the gradation level of each
of the other light emitting elements,
wherein an image signal for controlling the gradation level of the another light
emitting elements is increased by m bits (m denotes an integer) than the one light
emitting element by the correction of the image signal.
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1098 () - 11la1 221?()83qlercm the electronic apparatus is 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.

10
13. A light emitting device comprising:
a plural first light emitting elements;
a current source for supplying a current to the plural first light emitting
elements; —
15 means for calculating a sum of light emission periods of each of the plural

first light emitting elements based on image signals;
means for storing an amount of luminance variation of a second light emitting
element based on a sum of light emission periods thereof;
means for determining an amount of luminance variation of each of the plural
20 first light emitting elements from the sum of the light emission periods of each of the
plural first light emitting elements and the stored amount of luminance variation of the
second light emitting element based on the sum of the light emission periods thereof,
for detecting one particular first light emitting element having the greatest sum of the
light emission period from the plural first light emitting elements, and for correcting
25  the current supply from the current source to the plural first light emitting elements
based on the amount of luminance variation of the one particular first light emitting
element so that the luminance of one particular first light emitting elements returns to
an initial value; and
means for correcting the image signal so that a difference between an amount

30 of luminance variation of the one particular first light emitting element and that of the
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>>aBuV7 14. A light emitting device according to claim 13, wherein the storage means

5 comprises a static memory circuit.

15. A light emitting device according to claim 13, wherein the storage means

comprises a dynamic memory circuit.

10 16. A light emitting device according to claim 13, wherein the storage means

comprises a ferroelectric memory circuit.

17. A light emitting device according to claim 13, wherein the correction of
the current supplied from the current source to the plural light emitting elements is
15 suspended when a ratio of the amount of luminance variation of the one particular light

emitting element versus the initial value reaches a given value.

18. An electronic apparatus comprising the light emitting device according to
claim 13, wherein the electronic apparatus is selected from the group consisting of a
20 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.

19. a plural first light emitting elements;
a current source for supplying a current to the plural first light emitting
25 elements; .
means for calculating a sum of light emission periods of each of the plural
first light emitting elements based on image signals;
means for storing an amount of luminance variation of a second light emitting

element based on a sum of light emission periods thereof;

30 means for determining an amount of luminance variation of each of the plural
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the current supply from the current source to the plural first light emitting elements
based on the amount of luminance variation of the one particular first light emitting
element so that the luminance of one particular first light emitting elements returns to
an initial value; and

10 means for correcting the image signal so that a difference between an amount
of luminance variation of the one particular first light emitting element and that of the
other first light emitting elements are compensated, and for correcting the gradation
level of the other first light emitting elements,

wherein an im'age signal for' controlling the gradation level of the another light

15 emitting elements is increased by m bits (m denotes an integer) than the one light

emitting element by the correction of the image signal.

20. A light emitting device according to claim 19, wherein the storage means
comprises a static memory circuit.
20
21. A light emitting device according to claim 19, wherein the storage means

comprises a dynamic memory circuit.

22. A light emitting device according to claim 19, wherein the storage means

25 comprises a ferroelectric memory circuit. .

23. A light emitting device according to claim 19, wherein the correction of
the current supplied from the current source to the plural light emitting elements is
suspended when a ratio of the amount of luminance variation of the one particular light

30 emitting element versus the initial value reaches a given value.
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display device, a digital still camera, a lap-top computer, a mobile computer, a portable

5 image reproduction device, a goggle type display, a video camera, and a mobile phone.

25. A light emitting device comprising;:
a plural light emitting elements;
a current source for supplying a current to the plural light emitting elements;
10 a first circuit for calculating an accumulation of light emission periods or
gradation levels of each of the plural light emitting elements based on an image signal;
a second circuit for storing data on a time-varying luminance characteristic of
a light emitting element;
. a third circuit for correcting the- current supplied from the current source to the
15 plural light emitting elements based on an amount of luminance variation of the plural
light emitting elements or gradation levels of the plural light emitting elements and on
the data on the time-varying luminance characteristic of the light emitting element; and
a fourth circuit for correcting the image signal in order to correct the gradation
level of at least a part of the plural light emitting elements.
20
26. An electronic apparatus comprising the light emitting device according to
claim 25, wherein the electronic apparatus is 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.
25 S
27. A light emitting device comprising:
a plural light emitting elements;
a current source for supplying a current to the plural light emitting elements;
a first circuit for detecting a presence or absence of light emissions from each
30 of the plural light emitting elements by sampling an image signal over several times;
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5 a fourth circuit for correcting the current supplied from the current source to
the plural light emitting elements based on a ratio of the number of light emissions
versus the total defection and on the data on the time-varying luminance characteristic
of the light emitting element; and

a fifth circuit for correcting the image signal in order to correct the gradation

10 level of at least a part of the plural light emitting elements.

28. An electronic apparatus comprising the light emitting device according to
claim 27, wherein the electronic apparatus is selected from the group consisting of a
displ-ay device, a digital still camera, a lap-top computer, a mobile computer, a portable

15 image reproduction device, a goggle type display, a video camera, and a mobile phone.

29. A light emitting device comprising:
a plural first light emitting elements;
a current source for supplying a current to the plural first light emitting
20 elements;
a first circuit for calculating a sum of light emission periods of each of the
plural first light emitting elements based on image signals;
a second circuit for storing an amount of luminance variation of a second light
emitting element based on a sum of light emission periods thereof;
25 a third circuit for correcting the current supplied from the current source to the
plural first light emitting elements from the sum of the light emission periods of each
of the plural first light emitting elements and the amount of luminance variation of a
second light emitting element based on a sum of light emission periods thereof;
a fourth circuit for correcting the image signal in order to correcting the

30 gradation level of at least a part of the plural first light emitting elements.
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5 31. A light emitting device according to claim 29, wherein the storage means

comprises a dynamic memory circuit.

32. A light emitting device according to claim 29, wherein the storage means

comprises a ferroelectric memory circuit.

10

33. An electronic apparatus comprising the light emitting device according to
claim 29, wherein the electronic apparatus is selected from the group consisting of a
display device, a digital still camera, a lap-top computer, a mobile computer, a portable
image repfoduction device, a goggle type display, -a video camera, and a mobile phone.

15

34. A light emitting device comprising;:

a plural light emitting elements;

a current source for supplying a current to the plural light emitting elements;

a counter;

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

a first correction circuit for correcting the current supplied from the current
source to the plural light emitting elements, the first correction circuit connected to the
current source; and

25 a second correction circuit for correcting for correcting the image, the second
correction circuit connected to the counter,

wherein the circuit for storing the data is connected to the first correction
circuit and the second correction circuit, respectively.

30 35. An electronic apparatus comprising the light emitting device according to
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claim 34, wherein the electronic apparatus is 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.
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