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luminescence generated by application of an electric field (electroluminescence) is
obtained (organic light emitting material) (hereinafter, referred to as organic light emitting
layer), an anode layer and a cathode layer. A light emission in returning to a base state
from a singlet excitation state (fluorescence) and a light emission in returning to a base
30 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
cathode of the OLED are defined as organic light emitting layers. The organic light
36 emitting layers specifically include a light emitting layer, a hole injecting layer, an electron
injecting layer, a hole transporting layer, an electron transporting layer and the like.
These layers may have an inorganic compound therein. The OLED basically has a
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SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the invention to provide a light emitting
35 device capable of suppressing the luminance variations of the OLEDs associated with the

deterioration of the organic light emitting material and achieving a consistent luminance.
The light emitting device according to the invention is adapted to sample a
supplied video signal constantly or periodically for sensing the light emission period or
displayed gradation level of each of the light emitting elements of the pixels, so as to
40 predict a pixel most deteriorated and decreased in luminance from the accumulations of the
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values of the target pixel is conpared with the previously stored data on
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30 individually increased in the gradation level by correcting the video signal for driving the
pixel having the least deteriorated light emitting element, the correction of the video signal
done by comparing the accumulation of the sensed values of each of the pixels with the
previously stored data on the time-varying luminance characteristic of the light emitting
element.

36 It is noted that a designer can arbitrarily define the reference pixel. As to those
pixels more deteriorated than the reference pixel, the video signal may be so corrected as to
increase the gradation levels of the pixels. As to those pixels less deteriorated than the
reference pixel, the video signal may be so corrected as to lower the gradation levels of the
pixels.
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BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. | is a block diagram show ng a |ight
emtting device according to the invention; Fig. 2 is a diagramshow ng a
pi xel circuit of the light emtting device according 5 to the invention;

Figs. 3A and 3B are graphs illustrating a relation between the voltage
through a light emtting ele ent _and_t he lt?lr | um nance t her eof
according to the light eBBIELRESERIPHIONG 8n; Fig. 4 is a graph

representing the Figng-isar plack dagramtshodingod ﬂlgmecmilttmzugwmtehs:cmdgm to e
emtting elg lg% [pf the light emtting device according to the invention;
Figs. 5A to ars # ngs illustratin acorrtgbkﬁg r‘rﬁ%ﬁgd .based .on an
addi ng operati onf8F iBarag) oﬁggé’r%" e of; tag PalfE ™y Fd°% ACCoTdRg 1 ne
drive cirguitd thafm\teheori i ght emtting device according to the invention; 15

Fig. 7 is a bl Ockpgg@(am 51 QW %%h%qm&m@dmmmbbmemﬂcwm ¢Othrdufig al | ght
emtting deV| ce cor i nvent i

showi ng a | ilight °’é‘H’f“ﬂ& Fﬁb‘%‘e@‘f%@%‘é’%?’ﬂ?’ﬂé%@ 'Wl% thi':r een% |£o gh ag lﬁ

di agram shommgngdpuoeeifthmnmhon,of the light emtting devi ce accordi ng 20

to the invention; pfl gﬁag}% ede%dg%@nﬁlbaafymgsamduhmtvbmsgenmoagme figd for
manuf acturin the | ¢ rp]é ‘g@ gui.ce acef ? &lg";vgmé e invention; Figs.
11A to 11& smittigg glgm 'r‘h? the ligbt uafting Jevicgaceorgine nanur acturing the |ight
em tting device abigorih mySC eretdingrams /dustrating a zerrectipp gsthod basedrn anaddinge

di agrans il |d§§xta{l@l{l ng a nethod for manufacturing the light emtting device

according tot he 69; #{@n@oarf Ié)ck glﬁ% gsﬁo%ﬁgﬁgﬁaighg%ﬁmﬁgf ﬁ]@ﬁgﬁt' ght

emtting deV|cea ion; IS a sectional®view
showi ng t he ehmtyhg devi¢e acparding éasthe invartioni di ng to the 30 invention; Fig. 15

is a ts_eCtLBOEf’“ Vi g, ?'ihoa\'\blﬂgc HlBQalglsﬂMmEm:ahlhl:nggnd&m'&&rcmltObthdlllggt d;mlttirige

i nvention; iagranms illustrating electronic

appar at uses Jé'(g’ﬁf’ 8@%’@ tﬂihe ‘PYeﬁﬁ? ’em tting device according to the

i nvention; 35 Fi gFiglB issa dlagkafitersrepihewtngt g Hightaeithing: feyicehRAcRrsing {on the

gradation | gy@ntignd the [ight em ssion period; Figs. 18A to 18C are graphs

representing the atl L.l um a9 nt due
}5 1s 3.8 ?ram shgwmgkrha;ggeq cfuit &elhé h%lnteml Hydwl aceoraife

to deterioration; I agram show erioration
correcti A uathe; m\éﬁﬂtion 40 Fig. 20 is a block diagram showi ng an operati ng
circuit. Figs. 10A to 10C are diagrams illustrating a method for manufacturing the light

emitting device according to the invention;
Figs. 11A to 11C are diagrams illustrating a method for manufacturing the light
emitting device according to the invention;
25 - Figs. 12A and 12B are diagrams illustrating a method for manufacturing the light
emitting device according to the invention;
Fig. 13 is a sectional view showing the light emitting device according to the
invention;
Fig. 14 is a sectional view showing the light emitting device according to the
30 invention;
Fig. 15 is a sectional view showing the light emitting device according to the
invention;
Figs. 16A to 16H are diagrams illustrating electronic apparatuses employing the
light emitting device according to the invention;
35 Fig. 17 is a graph representing a relation between the gradation level and the light
emission period;
Figs. 18A to 18C are graphs representing the variations in luminance of the light
emitting element due to deterioration;
Fig. 19 is a block diagram showing a deterioration correction unit; and
10 Fig. 20 is a block diagram showing an operating circuit.
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4 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An arrangenent of a |ight
emtting device according to the invention will hereinbel ow be descri bed.
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employed in the light emitting device are previously stored in the correction data storage

portion 112, The data, which will be described hereinlater, are mainly used for the

correction of the voltage supplied from the voltage source 104 to each of the pixels as well

35 as for the correction of the video signal, the corrections performed according to the degree
of deterioration of the respective light emitting elements of the pixels.

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

or periodically (at time intervals of 1 second, for instance) sampled while the counter 113
counts respective light emission periods or gradation levels of the individual light emitting
40 elements of the pixels based on the information of the video signals. The light emission
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40 el ements of the pixels based on the information of the video signals.
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103 is corre articul a

he
el enents of ¢ifcit (BPW@P B@ xeT@ volfgge cArreftian ﬁ%&“égusrﬂﬁ%'ﬁts a(?ﬁg'(‘fgltaéplrxﬁlrsé{f}g'épgas t he
particul ar pthx greateat detsmmpdmnedndmhdn eomreetx dhes galve of dhet wejtage tshpply fiegm itheg t o

ac fggléi | ?ﬁ 2\{&@@6 ERfce T RJRL the Bxxk:ﬁy@rhen TesRE0 68 thd HQreél cctew@iomah of the

r e 0_si.gna
gradation | e‘?f"éﬁ“‘é’ fp“‘teﬁ S@fﬂéf”ﬁlﬁ’l t}?%lvéltag? nge 13(:V(':,“tm‘sedc asq g@c@%ﬁ% %'ln{g/re data.
on the |i ghtpisstits display pdsiredigradatioglexelat i on | evel s, the vi deo signals are
i nput t f‘d to the V{Sﬂﬁ (t]l&I ValRlof 62 VoRsgeis@pl £lortha pikel ];&ﬁhon Tokis\cofiededhagetadn 35
correction cjrcui e
pi xel s by ¢ o% 8?!‘“8881’ Qlﬁ% @ ?ght‘%mq{? ﬁéggm@;ts 9{9 thE" ih%l: ?l'g(l‘,lg r\,vlm:h fﬁ@(ﬂlat & mlt.léll

haracteristic
previ ous|3p sdaseringatechas the partieylarcrixehnare &mphe%wag ARy EXG5BRIYE ‘6’:‘1‘3&"1 Qh‘\ﬁnf?‘H% Ke
accunul at i veaddaihplishra dd3fed g@bitioaewsi Mhefeforé,abks video signea datréaion lcerowt $100f

each pixel. IR3s hd%ide8 gl b ekihiile! el Prfafich fovbR'de!thilofer BhSB! In

addition to the accumulative data on the light emission periods or gradation levels, the

i ng

video signals are inputted to the video signal correction circuit 110. The video signal
36 correction circuit 110 grasps a degree of deterioration of each of the pixels by compating
the data on the time-varying luminance characteristic previously stored in the correction
data storage portion 112 with the accumulative data on the light emission periods or
gradation levels of each pixel. Thus, the correction circuit detects a particular pixel
suffering the greatest deterioration and corrects the input video signal based on the degree
40 of deterioration of the particular pixel. Specifically, the video signal is so corrected as to
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suffering the greatest deterioration and corrects the input video signal
based on the degree 40 of deterioration of the particular pixel.
Specifically, the video signhal is so corrected as to 6 obtain a desired
gradation level. The corrected video signal is inputted to the signal |ine

drive circuit at | WA e one
that suffers Obﬁgaa de%li;gls rm;l???&?orgg?goﬁﬁgﬁ b%gé;/@:gné? it Ut@ to Q&hmé}ﬁl Feast
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104 to the plége &&lon IS E g “;] de sel, Elxe to
a pixel noPe SHETEFEL Sy a?t%’ﬁ‘gf‘?{an I§V"§éﬂ"§ pssleqted, fhgevidropignakis sarecteds so
corrected as indhd folpeingananher. Fhatdwrivelue Ioéthelvoltags suppliad fomethe veltage source

det eri orat ed fjaag tﬁéﬂﬁxaedo@ﬁdnemans ¥6didedWMasddéh Mk Qaéctélﬁmel AQ td Q%géél

signal is so rre rease,.the gradation |evel ows an
exanpl e of t h &‘ﬁ tﬂfd%"‘&ecf Ri¥S l[hFd/Me%eshgr{af Sy eRstrcted aségd’é)‘f"ﬁﬁsﬁéhet 0
the inventi orgradnhen !ﬁvﬁlel A@fto Fipixel I2ssi deteriotiéed thancthe)seddcteldi prveel, Idhithe athscland ng
line 122j0a ROWako ﬁlglfwls]sgéorrédicﬂ% t&&ééfeﬁse-lfﬁelgra@aﬂgn -E'ilaz a capaci tance 129
and a |ight emttlg.%“ﬁelerrent 130 l A\H% 1d<§ @i‘ tor, Trl
connected to the s ﬁlbostl ?{b"iaé‘?“'ff gg‘e‘ f@" 857 dhe light empitiing flf)‘”‘fﬁne
signal |ine Jagording t¢ the inwention. c dhepixekaf Fig 2dnejudes a signeltinetl2bresvicanning lindl  The

transi stor Tri22napoivks1ife VE4; 2raffors Clir §Chnti OIY2, "€ capaviined i1 92 add?4 l%ﬁfjeﬂlfttﬁlgdr ain
connected to | {(%0 el ectrode of a light emtting el enment 130.

capaci tance 1 connected between the gate and source of the tran5| stor
Tr2 for rébaini ng é gade ohhe tepasigiar Trlgis cpencglad ¢o thedscanmingckineot22t hark hasritsi st or

Tr2. Predet ersgue domietiedtd e %lgﬁﬁlﬂuﬁmh Iaﬁ@l its GraihEOnne o 4 ghCoflhé tramister
cat hode of thlezl [ and the

el enent | i,n
cat hode have a"pote n%rgnrps °&.1??e"ra Serllt(s,éo?rﬁ% g@é#\/\%é‘h mcppo&eéd@F Vﬁf% ng?sv%rf‘"t“age
from t he vol tcageectsd e @eping glacyodenyfl 4 bight emitting clomartr 130; nEhe ¢apacitange TRis
scanni ng | i Neolredteld betdet Sticoghtddndaowios bﬁme t@mtd)reﬂszérqeiamﬂeg §G@l&§é a@toﬁrl ve

crrou {193 hShe Al Soudd of IRCOER e | IELARBLALL bpch 51 Sl S el 1Y

of pixels prep i on
scanni ng | i né@wiQQn“pil%b%ﬂdeﬁcathﬂeﬁlf d}fanghéPm%%ﬂPfﬁg“llﬁﬂéBChltB@ the ower ling| I y
sel ect ed, andmaeicexathbdmhﬂuh@buemihl diffefentotherebedwteap Wi th each other. 30 Wen

Trl becomes ON, #"aﬁ? o I ve
circuit 101 i app?\ aefg&t‘?egmﬂg@giga é?{()) v%%%%@ﬂ%OW4qy%E§?o &E%@?gﬁ lﬂ'ged in
t he capacita & 129. Wen the scanning lines 122 are selected, there are
two net hods "of howThoscehing dine t1B2 isveelegted dfy & Yaltago bppdige fmpptﬁeesdammlgt drivepover

line 124. Ongiefi \afezch,efe‘fore TRIBddo 9@ d}@' dmmaqt?}he VO &@Y@' @9 rali IBf hﬂ%ls' I ght

emtting el enent oes emt to the

pi xel el ectr Pf&? ‘{‘ﬁ‘? piE H’P’ 08 108, *ﬂ%’ egn e Plugl o 'Fﬁ%‘ H‘(gh‘é}cs 2 Brepigthi t ude
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l'i ght when t Rg¢h each other.

30 When Trl becomes ON, the video signal voltage applied through the signal drive
circuit 101 is applied to the gate of Tr2. A gate voltage Vgs is retained in the capacitance

129,
When the scanning lines 122 are selected, there are two methods of how to define
the value of the voltage applied to the power line 124. One of which is a magnitude held
35 at a level so that the light emitting element 130 doesn’t emit light when the voltage is
applied to the pixel electrode of the light emitting element 130. The other is a magnitude
held at a level high enough to allow the light emitting element 130 emits light when the
voltage is applied to the pixel electrodes of the light emitting element 130. The former
one, when the scanning lines 122 are selected, the light emitting element does not emit

40 light. For the latter one, when the scanning lines 122 are selected, the light emitting
7



voltage is applied to the pixel electrodes of the light emtting el enent
130. The forner one, when the scanning lines 122 are selected, the |ight
emtting el enent does not emt 40 light. For the latter one, when the
scanning lines 122 are selected, the light emtting 7 elenent emts |ight.
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case where the recti O. d t
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Therefore, aﬁxﬁl rﬁ?\@??t*tﬁlc l'lz%hge?)ﬁtmgta&nen't E‘{@\pérétpt'a sBRY dftecal r anged such that the

I ncrease of correction é
With advance of the deterioration of the light emitting element, the voltage
applied to the light emitting element is infinitely increased. An excessively great voltage
applied to the light emitting element speeds up the deterioration thereof, promoting the
35 occurrence of a non-emitting spot (dark spot). Therefore, as shown in Fig. 4, the
invention may be arranged such that the increase of the voltage by the correction is
suspended when the voltage applied to the light emitting element is increased by a given
value (a%) from an initial value and then, the voltage supply from the voltage source to
the light emitting element may be maintained at a constant level.
40 It is noted that the pixel of the light emitting device of the invention is not limited
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suspended when the voltage applied to the light emtting elenent is
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Although the foregoing dcscnpuon is made by way of an example where OLED is
employed as the light emitting element, the light emitting device of the invention does not
exclusively employ OLED but may employ any other light emitting elements such as PDP,
FED and the like.

35
EXAMPLES
Examples of the invention will be described as below.

40



- EXAMPLES Exanpl es of the invention will be described as below. 40 9
Exanple 1 In this exanple, description is nade on a nethod for correcting
the video signal which is adopted by the correction portion of the |ight
emtting device according to the invention. 5 In one approach to

conmpl enent the decreased | um nance of the deteriorated light emtting

el enent on tEwamplsi s of a signal, a given correction value is added to an

input  video si gn@f{dm‘aspemllrme@ﬂéscﬁ@mi i ratle 6 @ M@khodFobcaiegrag thpvidebistmbll y
representing a gradati v C v - 1cB6

achi evi ng a%ftllﬁtﬁ}f‘aand%gtcg%itg%?erﬁetc{l%ho&?ﬁgfg%%c}%ﬂtt %%‘1&5&%&% eri o?g i){%rtlt.le The
si npl est wayinyeptipmpl enent this approach in circuit design is to provide 10
a circuitsin advamsenemppaiach & @ajplénieat e dpereased Bimigandavithe detarioreted dight
gradation |ey Inf | is! gt o A crebtidiaiedist ddud PAL IFB R
adapted for "é’ﬁk?“ﬁ%gfﬁ’g‘%“g gf}%é %(?gga({}i.aoﬁgnaggﬁgér a%la%ei on Iaevel.s S%"r and . n?léuldi ng
the det eri orddqosignabiocapyerighe mpyfsignalio dpigpfiPrachcally feRrggntines} eradainp feyel | he
devi ce i s sanétemiedbedewna somn uifezebly chidviag atlomivane egpivakzuidiot thatnprior deytheebi | ity

of processing an extr _a‘gl?et%élegt@%a? td Mpldhin misrﬂ{)gx%émﬁ cf8lif &&igh M tohidL 15

practical ly process 7 11 gl radat 1 qns gradation 1 evel's). Then,
the devi d8 aperiibadvaprcemich 136apablE ofRrPcessipg datyof ap xﬁa SRR I8YSLy at i on.
Wien the deteri or Spedificatlf, inhehe daseghf adight einitgnglelement adpptedr for bk digital

correction v ' . I .y i . foalazsia d
oxtra 1-bit ?g&&ﬁggsz@?%?ﬁgtl&?lcbaﬁ 418 uﬁ?ﬁldn_\@ (He Qeterictitidn @R@ctidn@n@iofroEs

} rocessi,ng the signal ,of the added,value, . ln this
case, NBB (ipyation; Emiw*@a'm thy f’?‘gﬁ"‘s is, 8 #esed  41d g’f‘%}ﬁ%ﬁqure%ratset& hays A one
so that pr acidditiohhiycapabilitslio§ ploasssidg gn exteit I bih dga fymedeming thercarregtiopspd © 2 | n
this exangl gpré&@g igmtclz&”ﬂbﬁ A g?maaoﬁse(mgd%rédarmmwem;.t i Tigent i Wevde0

| ren

signal in way fromithat.of Exa 1. Fi g, i
enl ar ged vi eRWeEtRs AL \"Wé"}/ %ﬁd?e&‘ba?t? i"b‘?'?rTﬁlfq;grfagﬂ' .&%n t'lgfj%t?rﬁfrﬁl?oélgﬂ tlE)ei xel s
201 to 203 alight dinfttingseemdent otcurs thesouretion vhlae istdddedyiostks narmal wideo ignal ande

't east dlet 356'519 b @ dsRiR extr 8- bRiiGled 2R DrsvedsinpIth\agral 6f thehdled dekuer | artais s, t han
e pixe

the pixel, 203 sufferi.ng, the gr %l erj tion....he
greater the We@‘l??é’c&“lfﬁa‘&f bIHE “57’4( é(fr,gthf' ﬁ@“g‘r gog{egtiént gﬁ%éé Sé,ag ergé(g all
| um nanceoof disféyet! lgeadpionsdompiées iodifs. t he correcti on of | uni nance, the
pi xel s, which are displaying a certain half tone, will encounter |um nance
vari ations shng\Q in Fig. 5B. That is, the pixel 202 presents a | ower
| umi nance t haff e pi xel 201 whereas the pixel 203 presents a nuch | ower
| umi nance than t hdn fiikexampte] despiintion ismeden agustheddor ensresting the Yidpesighad In
described. MpasereaWay frodh tHaf 6Mix@uipleyl. 35 taken to obtain a relation between
the.accumyl ative qad &,0 ob Uftalgbd Diow SHbMIRE B2 JRRT pitlan 63 oKFigdiat ik igye! s Of
the light™emtti nZ%I I"enen anﬁ t he decrease ‘i n hts ng,gl%%ncefthe‘ﬁie f gue
to deteri or apixel. 201t toj 203narecdisquisst. ¢ Ihds Ze3uee thati e brivfiRs Fg?ﬁs
em ssi on per i@eksoration, the pixel 202 suffering a greater deterioration than the pixel 201, the pixel
203 suffering the greatest deterioration.
The greater the deterioration of the pixel, the greater the decrease of luminance of
30 the pixel. Without the correction of luminance, the pixels, which are displaying a certain
half tone, will encounter luminance variations as shown in Fig. 5B. That is, the pixel 202
presents a lower luminance than the pixel 201 whereas the pixel 203 presents a much lower
luminance than the pixel 201. ,
Next, actual correction operations are described. Measurement is previously
36 taken to obtain a relation between the accumulative data on the light emission periods or
gradation levels of the light emitting element and the decrease in the luminance thereof due
to deterioration. It is noted that the accumulative data on the light emission periods or
gradation levels and the decrease in the luminance of the light emitting element due to
deterioration do not always present a simple relation. The degrees of deterioration of the

40 light emitting element versus the accumulative data on the light emission periods or
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gradation levels and the decrease in the |um nance of the light emtting

el ement due to deterioration do not always present a sinple relation. The
degrees of deterioration of the 40 light emtting el ement versus the
accumnul ative data on the Iight em ssion periods or 10 gradation |evels are
stored in the I L.on ta, storage portion 112 i.n ance. The vol t age
correction cﬁrg‘%;lf’ﬁ%%l@ rgt ?ﬂlﬁiié 8‘8&%’5‘&@?%8?&}8"?&/'“ ﬁ%a"% t age

supply fromthe vofrﬂlagelt@@moaectmozplrbus ¢l datermines dsgomegsionrvatiei for theevoltage
correction dajugplyifenage vonsgrctsbﬁme 104£basddén melaﬁte%totéannwl?é ébereétwn dathest&uéer ent

Ier ?gégr (r)nr ng(rja d?cfnelg%o P'g%x/g; osn%g on valu&tr%r tgchcugcgt is g%crql?c%tq%e% qnxlger aczblgulav\xet h
t he greate8t dpa@ythelightiemission pereds opgradationlevalsof amfctrewml e, lf tha@ixel 208 203
i s allowed towittdht gieatest déesioration Bruastpdsireferchery &r cRathplé, ke ;nkeqebs xs%@léw@d% 202

are applied Wbl AR EF BRI ol YhARE pASIS T anf o) HESeBENDl bELELE

requires correction COr Fet
corrects the YoHpen sqithasor idsAasienss ”@“écfab Fequires corEccteni r Bipsg thed ¥idpe signal
Level s based mfreétion citegit ¢H wf coftedte the driput video signdl BetopghievCik désifet paldadiavi ng

the greatggt g ﬁ:;s'c&’ ro‘?\t t'h9 r&cgép%‘f'ducﬁ@ahé/ of IR gﬁﬁéﬁwlﬁdﬂl Wﬁvn\%gttﬁe %Ebalcis}e

| i ght em ssion perio eve are co
ref erence pi %Ferﬁﬁﬁ"&noﬁ’f’é’? cally, ethe a&"‘Hﬁ“ﬂ?‘é’Fe‘i‘?&% °“b@‘FV\}é%!‘r‘1 QIHESIQN REFAdS opr
| evel s of t hegadafiox &lvels iase coaipared demaen &mdcﬁehace/pnddand lagothdr pixel;sodifferefideect ed

as Lo comensahfechdhe dRaANAIRLS O AY Hhrell s GIGIER, A8 B URES il B &1 O

1, the video signal Sl gha ctron
110, which re°<95§°t§ﬂﬁs t9ﬁema@§qsﬁ{ﬂréhe|s&@amlaveﬁlficrf@cq i ght em ssi on peri ods or
gradationibevel s oRefeaririy 0f Fight, the vides, 51gnbblsaﬂp|uwdItatthe/eldd@%@nﬂt &iRetidnn t he

Memory ci rCU'%nrcunPCi"lb' Qﬂlc& TS\R e q@&\nﬁxbﬂl@@ldaféoﬁﬁ e hgﬂ sgb’ﬂ oAGR! ges a

correction va arl ng CUI'TU| ative

data on the |8 #fstioniavelsiof Flacbé’rf |“Efd§x"3?v ther %ﬁ‘éﬁ"ﬂ B%chfbtal Hored ¢ §’ @F MEMORY GiFcuiith e
pi xel s with t;tmamﬂnel@ﬁeefhoﬁddeﬁgnal coreetiioncinbit tévides b gbtreation value fpr ehchnmdeo

associ ated Wgdh, h\%trbéﬂeac&ﬁﬁtﬁat% dtat*a%n théfight @fﬁls§i§h chg o} g&ﬁﬂﬂfn

gradatlonle e e terioratio
correcti of? dalf\e?fssefcfﬂgégefo 16 PWEW@TE Smcea Ogﬁgte%%qneo fibee Lt eriting glempry
per f or med usiasgpciated with e R0@mualgtiveedats em the, light missioarpetieds erhgragutioe [leeR01

and 202 di ffQﬁerééfoﬂﬂbhgg?cég'o}(ﬁétc&ﬂénohrtofrééﬁn@lﬁ%ﬁé‘ctfaﬁ dQlQEt‘ng E;é’ﬁxbﬁ’ﬁ‘lz 25 thus

requiring the corfection dation Jevel

signal . It is expeCt2E¥ r"a’r‘?fet ﬁlﬂ%% %fsdlefg@ d’[sé['gdhe P‘%&l q?’gaﬁtreféﬁf'%"s 3
peri ods or grexempleothe Ipiietsl 201aind 202 difter friomethe pixabh203 inghpilogeée HOdeteniamtian,
greater diff Qr@NeGuifingThe &ﬁrcréuaiebf &Q?grédau&ml%véiegb aRayObt thQGrticfbbléPérﬁt i qnist han

the pi xel 202exgé) e ftr nl?e &Ii%umu ag‘; a(g@;[ 6n0ﬁle I% tj:mig %f;[ gﬁe Oﬁé ?ﬁléragalon lgvels of

corrected by a on fo
the pi xel 202hessqu=lsghat5@ Bjxed 701 bas 9 grcstmgeranqeefmt the pixse 2k iarthe H@rcc of
di fference frderribRton efar e Gixel 20X dbes. N Hehi®, AfeCgradtion ilvw] @t pixel PO3 Isi ght

em ssi on per '089§0t9c¥ b)ga[grgzﬂéé dl%ﬂmbl::e&%leﬁs & mﬁ:ﬁk‘éd with ?%ﬁ{gn?&iog rf&‘lﬁ% #Ii%l dogvels

corrected by
accunul at BQ/e dat a Big- fhesrpnhigatly shevessa mﬁatperhcmn dhe diffareaey Bpm| thy ssfererged t he
decrease in tpel ul thel deaunfislatfe dabeor thghighe emiséibm erddde roe igtadatich eVels and the

deteriorati qufh gofday}ﬁyl%vag&ﬁ{e%lea 'bgw gog’ée Qﬁe?glgﬁzﬂ ftgbenmgtrsrn% the

gradation | eve €0 S|
not al ways praé%‘%‘tlaté’%‘ﬁﬁmnéh“r b&*ﬁfméﬁwagwmm sqaéat@eéqyﬁhlaa@ fhﬁedeeaess ipthet he

| i ght luminance of the light emitting element due to deterioration do not always have a simple

35 relation, the number of gradation levels to be added by the correction of the video signal

does not always present a simple relation against the accumulative data on the light

- emission periods or gradation levels. As described above, the correction based on the
adding operation assures the consistent luminance of screen.

Now referring to Fig. 17, description is made on a relation between the respective

40 lengths of the light emission periods (Ts) of the light emitting elements corresponding to
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em ssion periods or gradation |evels. As described above, the correction
based on the adding operation assures the consistent |um nance of screen.
Now referring to Fig. 17, description is made on a rel ati on between the
respective 40 lengths of the |ight em ssion periods (Ts) of the |ight
emtting el enents qorr_es?ond[ ng to 11 the respeceﬁi «g Bits Qf, tge,vi deo
signal and ttherespesivstbitsof thewideo signal gad the gradation lpy Hé gaght emiting devige of

i nvention. RhginvéntichakBig. am tekeaaplerarhie mhetehie vidde sigaalgroabists ofi Si sitssandf 3
bits and il}ust s ! | dpgating M 89d RASe PRRELIdr Whplahingne
frame peri odil#ggrf{eg&@pﬁhgg}?ﬁg%ggﬁtg&g%@{ﬁeabg&g?gglﬂa??éon Ie\?el s of Opt gm . 5
The i ndi vi difash ¢fithes? Frditin "3’9'59? A tteo signal correspond to three |ight

em ssi on 5peri odsThes individiBObits efs the &-biv widgo siEhal carrespand te hreeokight lgmigsioght

e ssion periags 9 (PXRLoRaRANRY. Txhe Tkndaitar P Adlid ShisllongRribdiers
exanpl e is explained bi/' vhga,k( of wﬁ g{ﬁtm@hof th? 3- 'fain\é'd%eo Si gpgll, t he
nunber of biokBrepsed g {IsHTH T 2o hi 119 CERETPIHRTR 2T oYY Ui d€o
signal is usgampleh theaBibit ddeot signal, shgnimgbafof tbiite i4 nefhlimitad Osthisn et cads i s
10 expressedy@s. doh-bil Skieo signal $askd, tASRLIT oitie léndths 8 the 1ightlemildiéh gerRdalsi on

l evel is determ nﬁd l@/}__lgh_e _fum. LE,eL nQngzIt;]ps of the durations of [Iight
eni ssi ond? afFa%seAds TH Bhe- TPEY b8 61, "I "a case where the light emitting
el ements are | uni ks gedatiohdevedlid det¢rmired diytthe ping of ¢ lpeathsorfsthe dufatiensofp| e,
the gradati qppul @¥fdsiond Sip riﬁi iYVRE Efrdnite péricaht el &dsé Rghedd @EEHEIR @migting

non- | um nescent for all. ?ér?e i 1.SS1.OF efd - ' | evel
o2t 0 Tt eemenst Sipinesnt o1 8 s FERCHRn shHo Rk Bdpid, O (AN |08, | €VP
pi xel s 201, ig6L7. ANterad® light emistingsiernenty arel a0n-bymineseest fog allighe light gmission pi xel
203 achi qyespe}ib@sgme%%hdi&ne¢e¢rs%k0.3 whereas the pixel 201 displays a
gradation | evel and the pixel 202 displays . ' | this
case, the gradati &n® PsyEed @Ft ﬁ'ﬁevo &Gl c%fycﬁsl.gf%se? g%éé’ﬁ‘p tﬂéﬁ%ﬁgl\?ng%’eiadg t he
20 gradat i orant@02to displashegrpdation leyel3, byt thatdhepixeli29h eﬁahlevvh&@,gr%dﬂ@wl%!‘éé

signal corregfdrR ¢ 201 GRPpaGCH EralitRnvb e a8d gRalixd Q02ABPys hgradgionel 201

: d;SiSEél F e : P
then “the ddels 3de G5O dinln BT PR YR o2 S HiReE heRaERE - OV

then the d ) ’ ] L tting el ement

t her eof By ssadation feyeltof theipixel 207 is 4 §6P Bighf'od of Ts3. On the other hand, the
vi deo signal corr gabd, eie ¢ides siighal cotrectioh cirait toreects e vvideb rignlal tcoappbpthe t he

pi xel 202 w f. L eC ' ' i IviicH i89Skens lowdtitkda 1S 1

step | ower t#%ger%azg ﬁglﬁgs{oflgggg%?@goai%g&g; aldgté# l?&g& %Fl t?k;eeplgi(g)%ﬁll t.egn’ tting
el enent t herthetesined @eadptiopleved By guchdhat t hé@t"‘f"b‘ﬂ“%? epent ApsTr B AT 488 anpl e
i |l ustrates drtgefoaiseeperibe bET3he Onahe ethdriband, ite yideof signakedrgstionceircuit eorpicisel

Wi th the .9 SRl Gtbo AEh4 4 BSERY In8Rix@P202RL A £ 86 Roteh VRte BYRALOE Abrichuidtlevdiia L ed

0 The desSi gner

to this. 30 The . Itrarily define the rence, pi xel. and
may arrange %Righ it faiten l"i’é”"'{/it%’édi‘% gz 5%“58‘} hcé{(q, é’ds%h%&ﬁ tﬁ%iﬁgte%@‘%asi s
to acconpl i sélemait teraéeroits light oy faytledwtiodof Tsdvel with that of the

reference pixel. | QenBu ARl c%ﬁﬁl@ilﬁsﬂté%&he Wlsd Whdrb ehel BAStIoH 8 Prfoaned usiig | S
used as reference i i &on SO

daed a5 el ShEEEL o i ARl ERIPEREVBRER e Yt s
(Speci fi @l | The designer' niaylathitrarily definehe nefesenge pixelgng may afrangs sushghay|the yidgo
exanpl e, signal is corrected on an as-needed basis to accomplish coincidence of the gradation level
with that of the reference pixel.
In a case where a pixel with the least deterioration is used as reference, the video
signal is corrected based on the addition so that the correction on the display of white is
35 ineffective. (Specifically, when “111111” is inputted as a 6-bit video signal, for example,
any further addition cannot be done.) On the other hand, in a case where a pixel with the
greatest deterioration is used as reference, the video signal is corrected based on
subtraction. In contrast to the correction based on addition, an ineffective range of
cotrection is for the display of black and hence, there is little influence. (Specifically,
40 when “000000" is inputted as a 6-bit video signal, any further subtraction is not needed and
12



any further addition cannot be done.) On the other hand, in a case where a
pi xel with the greatest deterioration is used as reference, the video
signal is corrected based on subtraction. In contrast to the correction
based on addition, an ineffective range of correction is for the display

of bl ack and vdi r & sl d ' A€ . L. e
"000000" is iam?&tg ctﬁ%épaig & Hé%i dtah Hz 3%‘*8@“5*%2?’? aa'%@?ﬁr‘%ﬁé@%ﬁ%?éﬁ'gw IE
not needed arfg erigratedlight smitting lomept (Hmply fykplacing He Light smiting islemnenly in a
normal |ight remientissivp sdtgmeihe aethod hagle fetirotat gibtd ofgomeasdpt Higlitg galdaint
(sinmply by phafidthah tPndib@aking ™ biali o?'e@ﬁ%@ts%bétﬂwﬁu A0QusEl S&ikﬂé}reﬁti?tae)'
The met hod_ha feature "t hat Q@t S sone step hi gher grada,t e | 'evel s
than 0 nei @htfjgsrp?“‘ﬁg”“ét B ﬁ‘?{"‘gfﬁ)ﬁl a9y of gremanhatdeney numberft ifsy Bashtheyed
if a 5 di spl ayethosarei usefabifopinectasiog tie spinber ofl gtadatioh levelsonewhat | arge nunber
of bits.) Both they, gRLRALS cHeQiveSPhichct Bbihi AEEL ti&gnkﬁ%d HEHEn QJdgtion

gradation levels. |In an anoh@ap eé ectlve,agﬁproac , boifh the correction
met hod based 2Bf) BE(RTEFAR mefnord pased on, subiraption fArglised dfy cpmuingrionrpsswischescat iaon
are used in givebignadatiomleael as\ioundeeg fart examply thereby cardpensaing |eastedtharsfor the

boundary, 14 Ofrep¥AVR UBmeritD BBy, COMpensating each other for the 10
respective denerits thereof. Exanple 3 In Exanple 3, the foll ow ng

description refers to the configurations of a signal Iline drive circuit
and a scanni fgampled drive circuit provided for the light enmtting device of

oni L1 ng device i o aiple 3jhe Tolfiing USKRIGH roftso) HE oBurTgaliibnd O Asignl" .
o, A s howdinf AR PR & seehfine Mo® oripe CEBI ey el A o ighy it e
regi ster 602 thepresgnioghveniipn.603, and a latch (B) 604. Fig. 6B shows a further
g it aiAI efl clcznf i gur ?TE@!&OQJ ggﬁe of hmtﬂaé cilréuftqurligheex_ﬁitﬁ@twe%viceﬁﬂuﬁ}aﬁp@?tt foNnfs! 9i

. cl ock sjanal . an star se, are ipput to the shift, register
602 in the s“'f‘f’gﬂ@? ‘ﬁ%ﬁ’&’“d? iﬁ\/%' égrageu:%p 6%@.‘ g‘?‘hséo‘?h t315"§]g'i"§t‘§f"° Embéﬁ rat es
timng si gnamhidhrhapp shift regigier@2.ajateh (A603| die lacly@I0ELK and the start

pul se SP, and suppkige6Btshews iaNfuRtBerSdetdiidl Toffiiratidh to?r thé RighdlSlinet @iveN@reuit
subsequen 0 S& %I#’-gﬂlél t through the buffer (not illustrated) and the |ike.
n 1 Fig.. ‘r‘}g

25 Not e that, e ti g, signals output fromthe shift register circuit 602
may be buffer anphicackgizayl GLiband astagpylse B arq jnput tritke shifhreaistes 62 imthee

( par ?_si é ic cla;gaai lirkn@xde Eifcuit B0V rTmsﬁin_rv@ét_ahsamgenteialtésrtﬁniﬁ'g @IAbIS id dRder 4
suppli1 e IS e ClLIC O el enent are.copnecte
o Che wi r1 ngael ReOEF HEs. BN chlc dyd el Clack S5 o sGiehPF B BN ERRRE o
rise and f al Rftesranpther toithe subsegueahstnge cirswib theaugh thepufferdnetiBustrgiedlband ghedike.
Cﬁpaci tanze. In | 3Notadhkitf iheﬂimi?ﬁlGi'gbﬂﬁ foRtput &?mahe ghifvory gisteE GiRGBa6(2 ﬁﬁp‘b'b'ﬂe((j. |
The tim ng si . L f. a | Sl : t A
603. The | ate %éaxg%%%%??%f spthelice? hE 0B el ol Carkfont B f
corrected vi A&Eriag tpnwhigh the té{nmgétgé?l? gretpRlisd dblerss berdyse many 0%1?9 CIrqyits ot at ch
(A) 603 graduizinieytsare coescctad tanlt wisingt dlesbutfeeis farared debridr i pieenshigntadss

i nput from t fendGiseah®@ Al the GRETLGEaP hehithibd Bddio 0 ERed B8 Edpakififice. 3Tn

signal is_Jnpuyt.. . .
9 30 g«.!flt}mon, the buffer is not always necessary provided.

The timing signal buffer amplified by a buffer is inputted to the latch (A) 603.
The latch (A) 603 has a plurality of latch stages for processing corrected video signals in a
deterioration correction unit 610. The latch (A) 603 gradually writes in and maintains the
corrected video signals input from the deterioration correction unit 610, when the timing

35 signal is input.

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

40 be input to the respective groups at the same time in parallel, performing partitioned
13



Note that the video signals may also be input in order to the plurality of
| atch stages of the latch (A) 603 in witing in the video signals to the

| atch (A) 603. However, the present invention is not limted to this
structure. The plurality of latch stages of the latch (A) 603 may be
divided into a certain nunber of groups, and the video signals may 40 be

i nput to theriviagpAtsbi the nymbemef the stapes inelndedtin rppe igroupds sgferssd topsrdividingng
partitioned 5, 8ed bV bihpldviRn thd'BitdheTRRIdivAficd M0 BloagesverNduideges, it Bne
group is refer rgﬂﬁto as .dividi .ng | Lirgla\,elgi.n&For exanpl e, when the |l atches are
di vi ded i nt 8fGHEIBLS BYBHOPCH Sy ne PASLIVIFIONS o referred to as partitioned
driving with 4 di Vhespaied. dufing which e vitlgeisiggalatis eamplefely\witis @&gﬁhpgthes
CO][Tpl etglzy WAttt beggesi oRleRe ﬁ\!tdhd@i[) 6B Qs rdfertedtts has atir@asmriod. t e praaticd) tief) 2603 i s
referred to as a [ine period. .|n. pract 4 he i 2, t he
e peri od e i bR E B apid inBlRshe adibdiior Ao Gonbl Sam BaTIo Tl
above |ine pbevedihe pexied.1 i ne period is conpleted, the latch signal is

i nputted to the | ghelind FriolGicomleted, ihe larcnsgta) istilymitted tetbe kitahr(B) 604ar iAtt en
into and stqped in the l.atc l; r

witten int 3£°aﬂl(9m§?to?he°dw?%° Q 45@5?29%591%&%%8\]5@#%éhi]é;%tch Z%Z%blfr?rc: %ggl%gt ch
(A) 603 aﬂité@ged@mﬂt@twrﬁ&ﬂé’étﬁﬂmhﬁmﬁaé‘%liséqgf%‘?“@’la]a@ BY®%al to the latch (B)
604, it is perfor Kfe lRch\(A)603 iafttocontpietity génding the digital siidpoasignaintodhe rdiance
with the ti ggm, ?tﬁgﬂﬁkor&%gfﬂ th iB el digiBP VAL ELighP fr ackotdhdee widkaROEmaigder ed
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Fig. 7 exenplities a block diagram,of scanni li.ne drive ci.rcui
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el

buffer circuit 607 "an vered,tq g.correspondi ng scanning.di
plurality chifeegister §96 g %B“éﬁffgcqlh&yt i i{f](ﬁaﬁﬁe(ggecg%artytﬁPcézle(asgr%é}]etrS'ﬁ? agodrfﬁ:?osi ng
pi xel s caor espesnvddedy one-1ine are connected to individual scanning |ines.
Since 11 1's requl ifhe!RadhffideAftie Wil 835, th dinfehlsiinil iiralihd teglafer TOT%s
I ncl uded 1 n plxe o[ respon to.one, lin L . S L. CUIlLt I S
capabl e of a‘BE‘Bﬁ?r@‘&i’f‘?f?fg"’“%‘%gﬁ)ﬂ%dé‘%}“é?%dem&fgv%sﬁp Edn?%lc%frg%éingef Iy %lHIlg? tzy
regi ster, i tofigatealofchqse TS Fuitioning agiswitehy elements COBPQSHE Rix¢lE GoHespendingy
deC]?_def cir C&Hctlint:QFles&gﬁ&icdg@?irﬂi\ﬁd:hﬁﬂéﬂaﬁli@g’lﬁhcp-F O8inébt isirétjuirgd &i gmalkmeouhe
confilguration of. .t 2V r-cul il . r i S not
solely 3 1N Moy of IS Gthbod th o TanbBoldify (GRS G, OMAR BRI E 0
on this exan§l7ds eappble of acsommodaingiflowdf BAgFAUFEMf r eel y conbi ned with Exanpl e
1 or 2. Exanple 4 plabd6f 4 btgit regivtdr] it isnddsodeadticsblamadilide agiffevent kizcuwniiiedi nent
of the inventi £ J | ks nit is formed on a
di fferent su(ﬁ)cé’g ?e’étc & ‘?‘r‘%?aé‘?‘%gl“gE‘ﬁg{‘iﬁa‘{dgp"m‘fﬁ%“%? %gg&ly ) .

The configuration of the drive circuit utilized in the present invention is not solely

30 limited to the one shown in Example 3. The configuration based on this example may
also be realized by being freely combined with Example 1 or 2.

Example 4
In the light emitting device according to the embodiment of the invention, the

35 deterioration correction unit is formed on a different substrate from the substrate where the
pixel portion is provided. The video signal supplied to the light emitting device is
subjected to the correction in the video signal correction circuit and then inputted to the
signal line drive circuit via FPC (flexible printed circuit), the signal line drive circuit
formed on the same substrate that includes the pixel portion. The merit of such a method

40 s that the deterioration correction unit features compatibility by virtue of the unit design,
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pi xel portion is provided. The video signal supplied to the light emtting
device is subjected to the correction in the video signal correction
circuit and then inputted to the signal line drive circuit via FPC
(flexible printed circuit) the signal line drive circuit formed on the
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Wi ring | engt H‘”f'% “leéﬁ?éf? P%W@Bﬁ@?’ﬁl‘é‘?“at ion. 15 The video signal from an
external i%mge souTbevidso sigpaltframl ah @xteimal image Gosice ﬁﬁainpumrtbetﬁé vidBo Gighsalui t

of the deteri 8&@%?09 Rirk@t 5 E'd%nbi’aﬁ&n Cﬁﬂl%CtdeaUlﬁth‘RﬂF\F %:tl'fé%c ﬁgééﬁ&tnhy 8

t he correcteéz eo S|% drive crrcu
402. In the Vo FgeeLy F%%E‘Paé)hs"(‘R‘V‘E‘Eufqth?)?lg'tamé""d‘@'t"éFf'ﬁ‘f‘h‘m%n correction
unit, on the ot herln thavdltagercomemioniciradit sfothé deferiaratignudorectidn wiip, an U dthge

source is COhbRELEAmoNR%R YAk oh%uﬁ&ﬂ:efrﬂgg voléHRbsrce NGraIRY Q\tcc&timﬁ% hage

out put from t he vol tage sour ferigration correct
corr ect ed®hy SK¥ERIE HE gmung Vz? B8 BYPH P Nthe jwolteger SOumGs: int His @S&%ﬂﬁﬁ‘f‘@“l s
not sol ely | icmir¢atidn oit ihcasrected oy greanadf. thd heltago comgpdors oincubie biitahe txunptoist r ol

of the amountye; fiely m‘rﬁt@@?o ﬁ‘zﬁboalriaﬁgerﬁéﬁt t r’lqle vbﬁfgc solct driRe &ln%?&(i the %mBQﬁt

al ways necess to b 0S lon co 25
I'n t%e exanmpl® g é 5“ @%t P'ng%eﬁ%rp?%Fsa’fqt(ﬁﬁ"aé'ﬁf‘?@éstafyow ti?rélfp"i‘?ﬁi?‘“l s
di sposed bettlwe@tﬁmrwwmmﬁﬁimd the signal line drive circuit 402 so that

the routigyg of a CrRhé ekamplé BHvMIn ih Fid. %cmelde@heﬁummrsecﬁaaaﬁml £07'R i 6sed
practiced in, conbi

Exanpl e 5, tR&VESh \H’ at#ra;tqgowla tF %gggilhge W cd{%i 4{)%“3 fhat &’Fé‘ﬁiﬁm&rﬁf f'tcf’ﬁtboq
devi ce of tﬁlagﬂﬁirl%@é t¢davention is described with reference to a circuit

di agram shown in Fiigs efhmpfe Rbyxsd priidedin@omblinagont witt 41§ ot E/dmples SR in Fig.
9 includes a signal line Si  (one of Si to Sx), a power line Vi (one of V1

to Vx) which connects to a voltage source, a 35 first scanning line Ggj
(one of Gl E32mplY and a second scanning line Gej ( one of Gel to
In Example 5, the configuration of pixels included in the light emitting device of

the present invention is described with reference to a circuit diagram shown in Fig. 9.
A pixel 800 according to the example shown in Fig. 9 includes a signal line Si
(one of S1 to Sx), a power line Vi (one of V1 to Vx) which connects to a voltage source, a
35  first scanning line Gaj (one of Gal to Gay), and a second scanning line Gej { one of Gel to
Gey).
The pixel 800 further includes transistors Tr1, Tr2, and Tr3, a capacitance 801 and
a light emitting element 802. A gate of Trl is connected to the first scanning line Gaj.
For a source and a drain of Trl, one thereof is connected to the signal line Si while the
40 other is connected to a gate of Tr2.
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Gey). The pixel 800 further includes transistors Trl, TO, and Tr3, a
capacitance 801 and a light emtting elenent 802. A gate of Trl is
connected to the first scanning line Gaj. For a source and a drain of Trl,
one thereof is connected to the signal line Si while the 40 other is
connected to a gate of W 15 A gate of transistor Tr3 is connected to the
second scanni ng | iAngat€Gef traksistoral3 o wpmectatido threaseronst scming §ae Geherfiopf i s
connected tq,Lhe a.l?d))ﬂ\ﬁ{n o118, e m\é}béqu bhmeQbN &Y the poweORReEwit kil the biver gat e of
M The capamtance |ses 2 el ectrodes, one of which is connected to
the 5 power°°F"i“‘1‘P@d\9‘?t °\§ﬁtfng ©he other is connected to the gate of M Wen
Trl is in a stateTbé capaoitense BRL comprises 7 destrodasr Oopldwhich i Fonpegied fq thet

OFF), thescapaect Ilé’J‘Vﬁ“&% theSotBdr @Y Edd@ektddoro thd giteoft e, gWdthen Tol isage safe o1 Not e
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Tr2, the pixel ﬁg%i;g i E{ n?e%t &ﬁfoﬁﬂﬁg& ar@%d& he iRt &1 orkini€ hl@ﬁtt rode

serves as the cat nve

onnect ed t
source or temittingdayer B‘PVfﬂP‘?bet‘t"?f‘é ti‘ﬁ%@@ déﬁ‘i ‘i“‘gﬁ’g s:Wb‘é‘b?‘ggm}dﬁés P"?%c(ﬁle and
t he count er t@'tE@Ed’uﬁﬁEbr thedruinsof %2, tthepiaciadtetrodenerves s thgeanadsy landathetcguntere

poner ;ig - ec'ér%g??g 5{&%&%‘1 cQ%o&rV@ohf’%fel)pWhE@ﬁ\te lc@fodeh e&weéted mhmﬁﬁw n t he

deterlor lon unit eo signal a
line Si is corthedrainohyr2a the Risd elscpdn seass rag.@'t |‘E§‘H‘ B?’r%‘ﬂ%e F?ﬂ??cr %p“ﬁl‘? ¥ the
deteriorati ofgryvesad theghdden unit. Trl, Tr2 and Tr3 can be either of a

n- channel type TFT,or F , Hdn3 can
be a doubl eygat e Egnf | ﬁué% a&@ﬂ@d‘?& th%)a@%’egﬂc N 1&“&%}3%@ o htﬁogﬁlg%@%g triple

gate confi gu¢1wuitolm’~‘1¢4¢§t"ééh§ ‘ch“afa!;l?‘hﬁqrffcﬁ%{‘('é“q ﬁ}hf élﬂ"% 'IgB inpy ¢ 's of
t he i nvenipi opng 8Y ldoeorwcadtb;cednden sigmbicomedtiom circuih ingindedrie the deté&%fﬁ%?“es 1
to 4. Exanpl Sorch xanpl e 6, the manuf act uri ng nmet hod of the Iight

emtting device o res | nv nt| |

Exanpl e 6, the mandt aﬁ?ﬁ?‘?ﬁ@ ﬁ&ﬁh%]" ang anneftyg$%ﬁ PQ% Vi CFQJE)Q?FFn Fig
2 is descri bEdties Tah TeX anpTi8. carbnu@rblmeecqnﬁalera@%or mh#@&@@ﬁlﬁyam hod
of }he Presefie & ﬁ:’%lc%oﬁﬁ?@rﬁi%n%iﬂadEﬁhilﬁgl@gmnﬁgﬁrhﬂlms ha;/l ng ot her |
configurations o I nvent 1 on I ona
vi ew of t¥e pi xel "éf“@%eit‘)?ﬂgvﬂnﬁed‘ é’?\al a&ﬂ%ﬁ ,"}LE ﬁﬁﬁwz‘sﬁﬂgaﬂaﬁﬁiﬁ at ed.
And, in Exanptamples 140435 exanpl e i n whi ch driving circuits (signal |ine
driving circuit and scanning line driving

Example 6
In Example 6, the manufacturing method of the light emitting device of the

30 present invention is described. Note that in Example 6, the manufacturing method of a
pixel element illustrated in Fig. 2 is described as an example. Further note that the
manufacturing method of the present example can be applied to pixel portions having other
configurations of the present invention. Further, in Example 6, a sectional view of the
pixel element having transistors Tr 1 and Tr 2 is illustrated. And, in Example 6, an

35 example in which driving circuits (signal line driving circuit and scanning line driving
circuit) provided on the perimeter of a pixel portion having TFTs are formed with TFTs of
the pixel portion simultaneously on the same substrate is shown.

First, as shown in Fig. 10A, a base film 302 consisting of an insulating film such

as a silicon oxide film, a silicon nitride film or a silicon oxynitride film is formed on a

40 substrate 301 consisting of glass such as barium borosilicate glass or alumino borosilicate
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circuit) provided on the perinmeter of a pixel portion having TFTs are
formed wwth TFTs of the pixel portion sinultaneously on the sane substrate
is shown. First, as shown in Fig. 10A, a base film 302 consisting of an
insulating filmsuch as a silicon oxide film a silicon nitride filmor a

silicon oxynit.r.d | ' trate 301.consisting, of
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i s used, pul semicndbetbrfilon Ar enystaltization scopditipe risiishijablye seleatedt by ran30perasor300
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N N M A A RO

beam conver geRergyAcasity is setéa fromHA o 400dm)/eratypically PQorR08mifamsin Wben the 1000

gm e.g. 400YHG fserii$udeli filesbiflation tdaRerRPlid prerfefbsdel & ffom 3014 aGEKkHAby t hi s
time, overl appi nq ratio of the linear |aser beamis set to from50 to 90 %
Not e t hatZ0 aUtjng™s sgcapd Barmopic; apdslaser gnqrgy density iscRspferablyowst toliem 3081t 680 ¢ ype

Ior pul si |30nﬂﬁ:ﬁ1|'2 KKtlypibélIyrBSDMOSO@ﬁthbﬁ). :J_S’Egdlaséﬂbearlﬂ@@ndcﬁg@@ﬁnrt]@ uﬁh%ﬁgh@e afiXCi mer
aser, r aserl, r.J\.as t SOl 1 ate,l aser .su S aser,
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such as YAG | aser, YV04| aser, YLF |laser, YALO3 | aser wherein Cr, Nd, Er,
Ho, Ce, Co, Ti orNorerthag adggsdaberamnsdlid statebisaof ichatinmols oscidlatioretypase pulsé\

basi c Wavd Of)schﬁﬁoﬁ ?ﬁ)@ 'c%n be used.  The gas laser such as an excimer laser, Ar laser, Kr laser
and the solid state laser such as YAG laser, YVOqlaser, YLF laser, YALO; laser, glass laser,
ruby laser, alexandrite laser, Ti: sapphire laser can be used as the laser beam. Also,
crystals such as YAG laser, YVOqlaser, YLF laser, YAIO; laser wherein Cr, Nd, Er, Ho,
Ce, Co, Ti or Tm is doped can be used as the solid state laser. A basic wave of the lasers

35 s different depending on the materials of doping, therefore a laser beam having a basic
wave of approximately 1 pm is obtained. A harmonic corresponding to the basic wave
can be obtained by the using non-linear optical elements.
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35 is different depending on the nmaterials of doping, therefore a |aser
beam having a basic wave of approximately 1mis obtained. A harnonic
corresponding to the basic wave can be obtained by the using non-Ilinear
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Sputter ed b
P Y The silicon oxide film formed in this way can then obtain preferable characteristics as the

gate insulating film by thermal annealing at from 400 to 500 °C.

A first conductive film 308 and a second conductive film 309 for forming a gate
electrode are formed on the gate insulating film 307. In this example, the first conductive
film 308 having a thickness of from 50 to 100 nm is formed from Ta, and the second

35 conductive film 309 having a thickness of from [00 to 300 nm is formed from W.

The Ta film is formed by a sputtering method, and the target of Ta is sputtered by

Ar. In this case, when suilable amounts of Xe and Kr are added to Ar, internal stress of
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Ar. In this case, when suitable amunts of Xe and Kr are added to Ar,

internal stress of 18 the Ta filmis released, and pealing off this film
can be prevented. Resistivity of the Ta filmof a phase is about 20t cm
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pol ysi l'i con W Ifilén dtie dhenfilinhisao be mutyrmhmaﬁmsuym fisth PO IPNOchScai®y al so
be used. 25 E%(?g es of conbinations other than those shown in this exanple

i ncl ude: fffation in which the first conductive film308 is formed
from tant al um ni t rlndﬁ‘ls(eI le, tAO Eirst BéhdusiRe ang mﬁﬂﬂﬁhbc‘l’ﬁoﬁ-ﬂ TP el sécofner med

fromW 308
from tanta2 aqcum n| we 2 forme%?rtoﬁ’e%e 8"650&715'8?‘?’\/@"?‘”}%'%5@‘ 'f'g"edf‘Br med
from Al ; andthis %ﬁbl Eﬁf |06 meﬁmcqmp@wetfﬁ@s friay @iso bg fieumedifram pn elem@aSselestefi or ned

]1: rom 3of t ant &lotnTa W, T, oo, Aladid, Cug Belart mymao ndop@mhmh&ﬁ]awnhmﬁﬁ% thése g
or ne rom i g ma [ m a resist. an
first etchi ngé rlgtgess?r]?%a N‘E?%oné?us %rt§& cst%rrngcge andg ﬁl?" r?Pdcsegtcg ljryf?)rms\d
In this exanpPlsilican filapdened yyith ?‘\/é!‘%*‘f‘@bﬁlﬁllné’ﬁ sugh &‘smplé’cr@hi“ﬁ@ ak@tbﬁdlﬂeq s
used, ancBSCFExanpic@tZ:oarbmanbnsadhaMtnaln thosg asownoin thik ekdniide incude:(alconitfindyod )

L2, O Ehop SBe A haeog st 098t 1 Lol B2 050°A By,
applied to as"'c 'é‘ft’é(c ?é“afﬁi?l‘"é éot"h&/ef’ m'&?ﬂﬁaté’“s'ﬂm’é‘!%iﬁhq Hirst sondugsize i ve
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condi ti Oy e@mta? um mtncn*. (TON) andf t'her ssetcogdo conhluctnlw\:/ F Im ?6/9 is formcd ?rom Cu. (Fig. 10)
Next, a mask 310 is formed from a resist, and first etching processing for forming
an electrode and wiring is performed. In this example, an ICP (Inductively Coupled
Plasma) etching method is used, and CF4 and Cl; are mixed with a gas for etching, RF
(13.56 MHz) power of 500 W is applied to the electrode of coil type at a pressure of 1 Pa
35 so that plasma is generated. RF (13.56 MHz) of 100 W power is also applied to a
substrate side (sample stage), and a substantially negative self bias voltage is applied.
When CF,4 and Cl; are mixed, the W film and the Ta film are etched to the same extent.
Under the above etching condition, end portions of a first conductive layer and a
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19 second conductive layer are fornmed into a tapered shape by effects of
the bias voltage applied to the substrate side by making the shape of the
mask formed of the resist into an appropriate shape. The angle of a taper
portion is set to from1l5 to 45. It is preferable to increase an etching
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Cl2. Howeser condwetivelagpars $250b 828 abtbnsecold Baps, & fatkps aiches tyabeutA0tR 40 BRSO Cr4
and 02 react y,an¢hikReesRuCPf@RdF so that a large amount of F-radicals or
F-lons is generateg, eﬁ:?linag reaction in the etching of the W film or the Ta film using the mixed
gas of CF4 and Cl, can be assumed from a radical or ion species generated and the vapor
pressure of a reaction product. When the vapor pressures of a fluoride and a chloride of
35 W and Ta are compared, the vapor pressure of WFs as a fluoride of W is extremely high,
and vapor pressures of other WCls, TaFs and TaCls are approximately equal to each other.
Accordingly, both the W film and the Ta film are etched using the mixed gas of CF4 and
Cl,. However, when a suitable amount of O; is added to this mixed gas, CF4 and O, react
and become CO and F so that a large amount of F-radicals or F-ions is generated. As a
40 result, the etching speed of the W film whose fluoride has a high vapor pressure is
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40 result, the etching speed of the Wfilmwhose fluoride has a high vapor
pressure is 20 increased. In contrast to this, the increase in etching
speed is relatively small for the Ta filmwhen F is increased. Since Ta is
easily oxidized in conparison with W the surface of the Ta filmis
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the third impurity reglons 332a to 335a that overlap thc first conductxve layers 336a to

339a are respectively formed, and second impurity regions 332b to 335b are respectively
formed between the first impurity region and the third impurity region.

35 As shown in Fig. 11C, fourth impurity regions 343 to 348 having the opposite
conductivity type to the first conductivity type are formed in the island-like semiconductor
layers 303 and 306 for forming p-channel type TFTs. The third shape conductive [ayers
336b and 339b are used as masks against the impurity element and impurity regions are

formed in a self-aligning manner. At this point, the island-like semiconductor layers 304
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formed in a self-aligning mannér. At this point, the island-Ilike

- sem conductor layers 304 21 and 305 for form ng n-channel type TFTs are
entirely covered with a resist mask 350. The inpurity regions 343 to 348
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450 C Wit hi nagﬁ agt ipsEpyse insulatips fim Hbavgxgts&}lc%(gs %PE‘FC‘H&WB@%W“Q ??{5‘[?’ t rI'ﬂe
i sl and-1ide sgist opistedwdring, aeer i s hydrogenerated. This step is to

termnate a dangligge, BOMeAfnnldiG ﬁﬁfﬂoﬁw&ﬁéﬁa th@MSdr ubed 1h¥l@r&%ﬁﬂhiah6ﬁ mal |y
excited. Plasma hy ogwnatlon guél ng 1¥| c]lﬂen exmted R% a ar;nat eaI SO
be perfor medC#s &d’é?dn hepp actiyation &y peris ﬁ‘il ) R & g’e

Fig. 12A, a tiysamilizatione ptogyssing] asd the  engreyi demsnsss@fu @Ofl‘olor?éd tf rl§fh MW/S?F‘f i con

oxynitride fl(‘grg@eygbfgm@“ghbq\lgw ) Rfregfled.t o 200 nm The second interlayer
insulating film356 is forned of " an or&anlc insul ating material on, t'he

first int@flayer Furthat, sheiheat traatment ismperienred &or 1 todAhaws ahpicawergiuze ¢fffom g

through the fp 5{6 45|t°?f lvﬁﬂﬁr arl Ht%iﬂsﬁické‘ﬂlcﬁ@mfgli 'ﬁ@ 35@ % td¥eh é@ﬂg&m@oltﬁiteﬂhb ayer
insulating film 356 and the atelnsulatln 07,.an

% J onne%tl n,
wirings 357 t‘%anédé‘cas@@lcﬁ&‘i"cc@ﬂ' AdiEr inlydragenssde N&hé Ygphls tp dreynate Pﬂﬁll’ggal
362 is a pOVV%BncﬁuﬂDmle}échcbhdiﬁtoaMem,f RYROGR tﬁamiemyabxcaed) |masa1ashygmglenamom ng.

A filmhaving an organic res terial as
i nterlayer %usu\g hycgogen excited b by pslasmasmmay hiSo be peufgrmed as anoefher measure for

30 hydrogenation.

Next, as shown in Fig. 12A, a first interlayer insulating film 355 is formed from a
silicon oxynitride film with a thickness of 100 to 200 nm. The second interlayer
insulating film 356 is formed of an organic insulating material on the first interlayer
insulating film. Thereafter, contact holes are formed through the first interlayer insulating

36 film 355, the second interlayer insulating film 356 and the gate insulating film 307, and
connecting wirings 357 to 362 are patterned and formed. Note that reference numeral
362 is a power supply wiring and reference numeral 360 is a signal wiring.

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

insulating film 356, Polyimide, polyamide, acrylic, BCB (benzocyclobutene), etc. can be
22



insulating film 356. Polyimde, polyam de, acrylic, BCB (benzocycl obutene),
etc. can be 22 used as this organic resin. In particular, since the second
interlayer insulating film356 is provided mainly for planarization,

acrylic excellent in leveling the filmis preferable In this exanple, an

acrylic film Ss Iy ufficient | evel, . .
di fference ng&é%s&gg%réﬁ%c Jﬁlﬁ' o pr g'rc lrlrlég sin thcf?Wﬁf%%lakﬁégssm%ﬁéﬂ%fx\sés
pref erably sé’cro‘t'@FdffP’t‘)‘ﬁﬁ\Yl fog B'a!?f'ZSt‘% pergliq excelirat inpleesliag A fjins isipreferableondm t o
4m. Int he tﬁx@bﬂaﬁplamnaérytlhﬁlmbmmthhﬁh@ﬂhamﬁtsﬁﬁblehlw Eﬁclraﬂmhdilﬂﬁrcﬁcct ype

i mpurity Q:%\Qggﬁ b?Jt? : PP 13%?1'?8{ Bﬁtﬂl%ws tﬁ qugé\xﬁfwabéﬂ%et ?t?gm%%

cont act hoIe reac I ng capacitirve
i || ustratedl) v @s f%?hﬁ'ﬂﬂeﬂeé?é yegttprom2 tofpriher, a laminate filmof a

tonnect  hg w ri ngs gy ﬁ”‘“?é’i‘%ﬂ"ﬁ‘gt oftad, (98 rﬁ'gyczr"%ﬁsgtgr ro i AR o
with a thickegers 38 anddlhenp-ipe mmmwmams Ynand A& ﬁomcthple\mthlhatrated)
t hi ckness of rgﬁglnggh%a@ﬂﬂc @irin 3!'lilﬁﬁr‘éfeaﬂrﬂf&rhédcll&&ﬁél?vcw 150 nm are

continuously for terl n cour’se, anot her
conductive film rra!j.mﬂles.ca beuru@eﬁllm mtlpaexleyerelrwmrposjeat@ﬁﬁdamnnbateéobhap:c t he

connect i Nngy Wahd rsguse@ %&ﬁﬁédtmg vmmgs ngY to 362, 3§2this&hie@n§eﬂstmau9@tat1¢ FilthReeh | N

el et rode. . adsnespeas Pt T o i ol BN i BicRERn Bt i B

el ect rode 365 §ilrg iwithacthickngss of B0xa are cerdinpousty foasedduyribe sputieregmetbed.wi@fh t he
connecting elcggisé, QHGh&Déndiittlved SInPMay Alﬁﬂﬁ&ded W th th| S connectl ng W ring
362. Further, a tr rovi

of zinc oxide anO?H?Aﬁ le%]ﬁcém ?ng§ d‘é’ecfr%y g}" 98‘"3’8 H@e m&&?@“fﬁt&?glwmné

el ect r ode 186368 éscforresd tyrpatierode. of the OLED el ement (Fig. 12A). As shown in
Fig. 12B, an insul &ithﬁgaxﬁmblm dndTOI fllm(lﬂfll@i(md@thﬁdkhﬁﬁs|1S"fohhd:c§as€h><;ﬂﬁa|e!%btrode
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365. Wen t havithoeid 6ehnestingOwiring, 362. S Fétther, V@ kranspérehithéondp&ivie NiInC giovRieaidyy be

tapered by, U%—A,legtzhﬁ 2, oeftzmlﬁﬂlcr@}xafgithm Bgﬁc %aé%lsovpel Llse(?f 'lt’t{f (}l%’le“' ng

I's not gentl rat|

caused by a Ic@\‘?ﬁ?d%ﬁﬁf"éﬁ’@ﬁéé“ s@@s%@eglﬁ&%\m@t ﬂFr‘%rl:;I M Next, an organic
light emtting | ayas sBéwn anbigalZltanddelating Aimdh eiticoo deijie it nmnhas eiddinple)

cont | nuous!y bSHE BeoHShiGatilie pMAEKE SNARARL Bk FEEURC WP HherBigros! ng

to the at rmspﬁere épﬁe Qr ganj C, emttl n ayer has a t ess of

from 80 to 20euftine @Erg}&tﬁéafmcyownsm 3 (hank &5 mp ifyWhich2p pprYiINE-E formeddB e has
a thickne8s @bsifiornnorid3portding3t0Che pixel( ¢lggiodaB6syy fWiam thO Opéning? sCformgd, alsidet hi s

process, the \Ml%me%glehlg I:aneélkﬂ tsc'"lgpelrewﬁrusi@ t&%%&hin@kﬁ%&dormnm shie
respect 35 to a(gp rres

coryr ond|
and & pi xel St Resning 5 ot Binle gy fsiopiof of & fsanierhe PTG PFrgn:
emtting | ay@aushébyalcvclr:kfﬁér&ncmbmnes esotsblapmélenagal nst a solution, the
organic |ight en tfefiad Grysific ngmmhﬁng razmm %ﬁ@@&ﬁﬁﬁewgwg &e%ﬁbdquls%m

It cn)sfzgsgr Oéo USI rrl}%uouﬁ)h ér%leld tbgoxggnagpttﬂg vacuum ev%poratlc;l;l met%oc? wn?ho{nt expostg ?o ?hr abl e

atmosphere. The organic light emitting layer 367 has a thickness 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 respect

356 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 mask so that the organic light emitting layer
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portion except for desired pixels using a netal mask so that the organic
light emtting layer 23 is fornmed selectively only in a required portion.
Nanely, a mask for covering all portions except for the pixel corresponding
tored is first set, and the organic light emtting layer for emtting red
light are selectively formed by using this mask. Next, a mask for covering
al | porti onsis gtmepteléctivelly belype x sdquitedqorticrspondi ng to green is set, and the

organic light emtiing layer _for emttin reen. Light. ar ctively.
formed by using tHag‘eﬁ{ag .agk. f%&%ef'"%alhﬁ%rao'g()e?m@&t%%rpéxegﬁ"%géﬁ%f" té e cept
for the pixek fieoseemdahaonenit bghylemdtting lagérfod amittingsed lighhae stlaetivelygfamesl | i ght
emtting layer for .emttin u i I I LiNg
this mask. rée?m%lit%] Peléht qn#ls% Lsgg#‘{esgths%é‘?er@gtfﬁ{: g%ﬁggﬁ e%%rg[rggrne%spﬁgll e
mask may be asrespondipese gubtyis s¢Q akdethe organisyligheemitting laysr farregitting geeer lights of
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medi um sy or overlapping the ED el ements respectively
cor r espondi niFel.PuRinsted the samechinglegnask maydeusadiersadiyopposi te el ectrodes) by

utilizing a transparent el ectrode, etc,, used., A knag terial can
be. used 48t he- or S & SYeh or datmits i kinger ol R PcpitndBtRR ¢
preferably used agowdver, saResem idvkich ah OLEDcbensand for amitting whitalight and acplor

vol tage. For_exanple, .a . four-|ayer .Stru consissting. of i.pnjection
| ayer, a hol @te5@r ?%Wé‘ffgr?ﬁxsfeghﬁ ‘Z&@} {hc?ﬁlﬁéﬁlgmg%fﬁﬂnﬁgl ab}lger&;urlllge é{ﬁén

el ectron i nj gt ii©Borhisiyer withs apfludkestenblsybstanexd(a flumrestént colog @onvertingghediomi t ti ng
| ayer. Next, cat hodg 368 is. far i -&he

cat hode 368 ngﬁ 3 fys{}@ ﬁ’é?v?‘m‘f’%g‘egﬁ‘g‘?%}%@ gﬁﬁ%ﬂpﬁﬁgl&ﬁgﬁg{}%@?ﬁ ?%’a%’ be
used for isheandas Wit eheXathodesAbppositgticatoties) py olilidinga iranspaent glectdodgeste mant i s
al so possible to,take out light up from25 the upper side by thin-film zing

of the catho eL.‘seq'he over |l appi ng portion, which is conprised of the pixel
el ectrode 365, theA kaswamaerlal gl beniséd anghel onganic 3ight amitingh&yetadhibdeAB68,

corr esponds {9, G ERiehEPis Peitably! (ed RE McfiohMEmL et oRidATIoh ef0diash by an
evapor ati on fhod. e rotg)t ve el ectrode 369 ”B\Y be.fgrrrid in 4 ole
successi on f¥iEhg Hon&xemlihcyRUs e RSt COnYy QS s halt oy &HYFk 8 ¥ ¢ he
at nospher2e. {Fieparatibe tyery e lighteotittiog yee@d aa sleetrondfijetion layer ismreferablydisest ot ect

the organic f&%tor%mctl%f‘&niltt%%yém from noi sture and oxygen. The
protective electrode 3 al so prievents d;g(rgadati on of the cathode 368. A

typi cal material dJ¥exthbe gathode 368 isforsnade t Thig example usps MgAS for theraaihers 368

contai ni ng al|m QUM limifddMedretdBL GthbAlnoWR Ynalirialk Qthy B8 ub fU5186l catidd@ 368.1 he
organic light emtting |ayer 367 and the 35 cathode 368 are extrenely weak

agai nst noi sture, Although netispesially gliustrated herg.rigis lalsg @pssipderto takeeout Heht o w68,

and the piot gelub¥& sRik 8§ tHiRGEN3AY oBihe calRsder abl y formed in succession without
24 exposing themto the atnosphere. It is preferable to Prot ect the organic
light emitting 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

30 exposing the device to the atmosphere. The protective electrode 369 has an effect in
order to protect the organic light emitting layer 367 from moisture and oxygen.

The protective electrode 369 also prevents degradation of the cathode 368. A

typical material of the 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

35 cathode 368 are extremely weak against moisture, the organic light emitting layer 367, the

cathode 368, and the protective electrode 369 are desirably formed in succession without
24



I a&/ér-—from t he outside atnosphere. Lastly, a passivation film370 is forned
froma silicon nitride filmwith a thickness of 300 nm The passivation
film 370 protects the organic conpound |ayer 367 5 from noisture and the
l'i ke, thereby further enhancing the reliability of the OLED. However, the
passivation fjilm 37 not, _ne ¢essa tting. deV| ce
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25 By following the process shown in this example, 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 example can be performed by being freely combined with Example 1 through

30
Example 7
In this example, an external light emitting quantum efficiency can be remarkably
improved by using an organic light emitting material by which phosphorescence from a
triplet excitation can be employed for emitting a light. As a result, the power
85 consumption of light emitting element can be reduced, the lifetime of light emitting
element can be elongated and the weight of light emitting element can be lightened.
The following is a report where the external light emitting quantum efficiency is

25



The nol ecular fornula of an organic light emtting material (coumarin
pignment) 5 reported by the above article is represented as foll ows.
(Chemical formula 1) 0 -10 aCco O (M A Baldo, D.F,O Brien, Y. You, A
Shousti kov, S. Sibley, ME. Thonpson, S.R Forrest, Nature 395 (1998)

p. 151) 15 The mol ecul ar formula of an organic light emtting material (Pt
conpl ex) repmprbmd bybysinghthe dtipiolecxsitation| (. Tentsui 7 Adaghied. Jajtof gh‘l’t%mlcal
(Cheni cal o@kké &)Oéaﬁnz&i MolddulaES ydterhs, 24. X\ Honda,.(ENevied\Sci%Pub., Toky§, Et 1
/| NEt 25 01 43 A Bal do, S. Lamansky, P.E. Burrows, ME. Thorrpson
S.R Forres ‘Phys. Lett. 75 (1999) 4.) (T sugsw . gn
Yahiro, K. Nakarm"ﬂa mqiewztrafméa offan argyyji¢ hgh{/emﬂﬂksaaatm?* COWFVWSWB*E‘
Mayaguchig Brtedbdwhe abdY SrticleISrepikdBled(ed 8BWs L 1502) The nol ecul ar for rrul a
of an organi ‘gah n]a lél ng material (Ir conplex) reported by the above
article is @B’ é‘%‘%‘a follows. (Chemcal formula 3) 35 1Ir 3 26 As
descri bed above, if phosphorescence froma triplet excitation can be put to
practical use, it can realize the ext r nal light emtting quantum
efficiency three to four tise ! in the case of using
fluorescence froma singl et pl e. The structure
accordimtpto this exanpl e carn ed in conbination 5 of
any structures of the Exanples 1 to 6. Exarrple 8 In this exanple,
configuration of a pixel of a light emtting device of the present

invention is described bel ow, F| 13.s se o] f a

pi xel bui | t (Ma Aq Baldp, DY Brigny % Xﬁuﬁévgg@sﬁl&"éb&dsﬁ’&yt y{:‘h?g&gg\%m?{ For
si mpl i fyi ng Fofest,Medtart 9915 (19b8)3L153) i on, only n-channel type TFTs in pixels
and p-channel typg, TE 1&&8%&1&'{4 6%91 o?géh{c%ht é‘nﬁﬁm@%atdﬁax@k c&ﬁﬁﬁi)rrqdﬁt&d are

illustratied, other Tk ng ctured by referring to t
by the above art cle 1s represent as follows.

(Chemical formula 2)

20

26

(M.A. Baldo, S. Lamansky, P.E. Burrows, M.E. Thompson, S.R. Forrest, Appl. Phys. Lett.,

75 (1999) p4.)
(T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe, T. Tsuji, Y. Fukuda, T.

30 Wakimoto, S. Mayaguchi, Jpn. Appl. Phys., 38 (12B) (1999) L1502)
The molecular formula of an organic light emitting material (Ir complex) reported

by the above article is represented as follows.

(Chemical formula 3)
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configurations shown in Fig. 13. Referring to Fig. 13, reference nuneral
751 designates an n-channel type TFT, 15 while Reference nuneral 752
denotes a p-channel type TFT. The n-channel type TFT 751 conprises a
sem conductor film 753, a first insulating film 770, a pair of first

el ectrodes 754 and ¢Sk ﬁ:eﬁ%ﬁ&%?ié ﬂﬁgﬂlﬂ‘és&gﬁ Frhqm7%§9pé%raré§rgiitagig§adgﬁ bgfpu??ocond
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and 761. In this exanple, the first Lnsulating consists of a pair
of | ani nat &d Ofiaﬂ%ﬁf“ﬁ‘ﬁr'r%d&ﬂel%m?lf’ﬁit%ﬁd 770b. Alternatively, it is also
practicable to provide the first insulating film 770 conposed of a

si ngl e-1 ayer g,gggllﬂleagi ng filmor an insulating film 25 conprising three or
nore | am nated layerg. The channel -fornation regions 760 and 761 oppose a
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the second elBgtHaomgS ARE iMpdity 20ncehRRRRCE oH&Ldhdu@RGH-tAleh@purity? fegldn BY0UI d
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t he above cd‘rqwg%taisﬁ%d% JFPRYU FORGeRTatigfy 21,2 palr of) channgi-tormation fegiops, 760,84 , o
such a confidg@tation in which the first electrodes 754 and 755 are

el e?:_t rijca! I % di sconnefid esanipl@nihé MRstSiaaMfg SIBC 770 e@ists/ O a ag Jﬁl%nﬂxmledgr e
applied with, : ed . ag el ; . t
realize such "zsu(%?)lﬁg i%ﬁ% g}g (l%o%ndi ﬁo\t/’\hi 'S'HMF ﬂ{e‘%% {tsﬁ hlé?'gga[c?%agg @3%8‘?@4 'ﬁ]e tﬂSt

el ectrical | y iefuiatiag f8ey )0 cpmpesed 10f & singlsdeysr desvletior fihgioraar insylating | filwg
with a presletcomptisieglthvezl dr agpee lafinapdigdrst o t he case of utilizing only one’

| ectrode, b | i r er ok £i ,
potential varj gffoﬁhﬁ%a?nﬂrﬁ%ﬁ Fih ReffS 760 Shd HCohgded Bbat bf e fisSldEs
occurring, ara®yed 7Serrespestivelnthiough B tighigswlatingfilmeyfQ preanged, thezehsiweeny t he
same 10 vol t dthe dtleer tchenrkel-fosmationdregion0 ) aide?dlr arderdso superpbsed sane painyf #8 i n
the case of subqlaMchaldsy7s6r & Uﬁsvpﬁuéisvm ngt%g%iénfngtthé’ secoml GRNEHRE Him' 171M

depl eti on3$ a;gr?_gct%éncfkl y spreads,

The p-channel type TFT 752 comprises a semiconductor film 780, a first
insulating film 770, a first electrode 782, a second insulating film 771, and a second
electrode 781. The semiconductor film 780 comprises a one-conductivity-type impurity
region 783 having a third impurity concentration, and a channel-formation region 784.

35 The channel-formation region 784 and the first electrode 782 oppose each other
through the first insulating film 770. Further, the channel-formation region 784 and the
second electrode 781 also oppose each other through the second insulating film 771
arranged therebetween.

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

40 are electrically connected to the second electrodes 756 and 757, respectively, each other.
27



it possible to | ower sub-threshold coefficient and further inprove the
field-effect nobility. Accordingly, conpared to the case of utilizing one
el ectrode, it is possible to increase value of an ON current. Further, by
enpl oyi ng the above-referred TFTs based on the 15 above-descri bed
configurations, it is possible to |ower the drive vol ta?e.. Further, since
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il lustrated, .ot her TFTs .a n ' t
confi gurat i oﬁgms‘?’fﬁ\‘m“ﬁr?“ﬁiygt.? %fﬁcuﬁgﬁecrqg%gé&%#fgeeﬁél pgr%?ﬁdg\%’k’ @glgatﬂeshﬁlget rate
W OFig. 14, uolthge &7 thedirgand avaond pleciiogies, 3 g SAHE B@Y 4R 11 the ¢asstof vybYantiAlXani ¢ h
becones a bagguéihehekhésof hekanicestiutor filin, defletivn liyet qlicklpspreadghthus making
transmtting, substrate typi I stiiat e, or
a gl ass cer ampgssigﬁﬁslp}vgﬁ %‘Bégr%hbogd %Sgg?“gga“?#gﬁ%g‘gﬁ ?é?glgg%%gffﬁgpv\gvé r“,% t he
substrate usadcardisglyrompaisd smihe case of yilizingone glegtradesf Iy Rassiblgfojpcrease value
t enperat ure ggiighNONt BgréianuF@ttierr bin@mployitgs the saboReteferextc &Fiibsed| 018 20l
denot es af aspeiRknly B5aTETioN: | GoaHZ HERE! 6 drve hafls CTARRE] sitoune TFT.

The n-cha nef’botvf‘/_ . S,a source region 913 a drain.region
914, LDD r eglsqessible sningreayy, theyvalsofreatQ, gurrealilgih P%‘%é’ et fonteact th aptilsize,

havi ng channg] pfreu@} tHRnchiafgsl ondthO df eheaNEITsO Thérefokeg rieisnpossiblgabeinéreasalthé ng
film 918, gat e rﬁio‘ﬁ%}éﬁsﬂ es 919a and 919b, a first interlayer insulting film
920 and a si gn% W ml:j 921, a connection wirin 92&. .Not e th??éth ate
i nsul ating film 91Exagy Q&]%a“fqer@ffo‘l"‘ﬂﬁdéwlbéy‘érﬁc&@ 9°ﬂ‘§’m° it Fyene 6‘“5:‘&% be
conmmon angngiadl. TFTs on the substrate, or may differ 28 dependi ng upon
the circuit or the elenent. Further, the n-channel type TFT 8201 shown in
Fig. 14 is electrically connected to the gate electrodes 917a and 917b,
becom ng nam@P‘V“&lcgoubl e gate structure. Not only the double gate
structure, but al sin this exdnipile, gartfizustionof apizel pha Hght gmittingdavinstbaing ongofthe

active | ayeLsQﬂi‘é&@con‘@cﬂ&s?of”ﬂ% %r&%ﬁﬂ@éntiﬁ@ﬁﬁ?é&riﬁéﬂ%&éﬁl CRENEE EiRssi mTh
- gt B oeiRtstient LRm it VL Pt par) e BGKeiEeo i % i dafr, e
and provi dedfot simplifying thé felatesd illastration, while onfy;-phanagl fypeckTdntpying pixelsepd o
M ni mum necegSihnhel 6P ATIE SieIIRE carréit GEPQDixeh plectrddes are diuseatdbthed THTR gat e
el ectrode of a ne rﬁBeCh nrtlx?a%l rédybgﬁcflsg'ng%r thggglﬁi ! x%eshf)\?ﬁjpfﬁg: 14Namely, the
surface area?8f Fhe orad’e cdpacl 87 €N be& rmge smaller, and th r%ore
usi ng the mul ti - gaRefersnge numerat 9L degotes, aspbstrate i g A4,and pfareass pumsral 9
30 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, or a glass ceramic
substrate can be used as the substrate 911. However, the substrate used must be one able to
withstand the highest process temperature during the manufacturing processes.
Reference numeral 8201 denotes an n-channel type TFT, while 8202 denotes a
35 p-channel type TFT. The n-channel type TFT 8201 comprises a source region 913, a
drain region 914, LDD regions 915a-915d, a separating region 916 and active layers
having channel formation regions 917a and 917b therein, a gate insulting film 918, gate
electrodes 919a and 919b, a first interlayer insulting film 920 and a signal wiring 921, a
connection wiring 922. Note that the gate insulating film 918 or the first interlayer
40 insulating film 920 may be common among all TFTs on the substrate, or may differ
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effective light emtting surface area of the organic light emtting
elenments. In addition, the LDD regions 915a to 915d are fornmed so as not
to overlap the gate electrodes 919a and 919b through the gate insulating
film91l8 in the n-channel type TFT 8201. 15 This type of structure is

extrenely effeelidg dddnkt current. Furthernore, the Iength
(wi dth) of theSLI%?gr I%Péﬁ‘d%b grtglgag@é% may be set from O. 5 to 3.
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drain rggl on 886 cofdenizidan! agi0 a&&ﬁ ttoat'ﬂg s@ugrgeg of ﬁﬂj{ﬁﬁ‘in% on TﬁeadFlQ?
regi on oV e ctrode roug e gafe insulatiing
Z?__ %‘é% v@?n e u{]?_@hgﬁg Pég?

film918. "Forna on 937 on onIythe drain region 936 side
is so as not to Ib‘ﬁiér the pechaprs! Bipe §80% jscfeunedhaving ap active lpyer gontainimgassourcy t o

be so con?er riegliorﬁm,lh ddieregfon 92%0and Wrchexitiel wgfoh 9um&g¢§g@@msmhngmﬂ\ mgé %tﬁnd
it is prefer re orxa oper.atin us
it is desi ra%Pccg?‘%a? ﬂi a‘%gLfE% Txtcr %%"@ 390 ) ﬁc@f%l g%gsf aﬂ‘d fhe’
gat e el ect r ofenRestiggwirBg982.5 %@r@@@@b@%&%éﬁ%ﬁ@flﬁn@ei l?ﬁlmﬁmnplcﬁt i s

t her ef or e2s pr ef er alicRieitally il MRtgateetectadd 90 194 §is@t gatb siridiaE,YBE Sate LIBG&FRe | S

al nost no ne h degradatlon of a p-channel 5 TFT 8205
of the CMOS ?ﬁoh&rﬁgag&%g&@ﬁﬂ,c}ﬁ%%r“ er Eectlon and therefore a LDD

region is not nec"é@“s%’f“F‘l“sti"BFWF frrmad t"it if|the pixqlee oxplajngd aboypc@n theetther or e
contai ns a sdand e drivgr circu@®4e alsa forthedisimulageonsly ad fhis point. a ACOROSetirduny whish

regi on 942, %@&nﬂ:sg%ﬁﬁchﬂﬁf&ﬁ;rhﬂ%tﬁéi &rmc%lﬁ:uﬂqulﬂmﬁﬁam@‘g g4 ectrode 243 are

LR I O O N S TR WA
t hat of the mexeshsivendibp Tihe op@a@@Cspeed is used as an n-channel TFT 8204 of the CMOS circuit
in Fig. 14. Note that the term driver circuit indicates a source signal line driver circuit 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 circuit).
35 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.
Formation of the LDD region 937 on only the drain region 936 side is so as not to

lower the operating speed. Further, it is not necessary to be so concerned about the off
40 current with the n-channel TFT 8204, and it is prefereble to place more importance on the
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The reference nunerals 961 to 965 are masks to formthe channel region 942,
938, 917a, 917b, and 929. Further, the n-channel TFT 8204 and the

p- channel TFT 8205 have connecting wrings 944 and 945, respectively, on
their source regions, through the first interlayer 15 insulating film 920.
In addition, the dral n regions of the n-channel TFT 8204 and the p-channel
TFT 8205 ar expefalinipdpesd. c ahos dttiedesrhtgle thai thaLDP rbgiom9¥on made torrgmpietdlngvesiap.
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el ectrodes are il hystdrabRe nubaR06T iS65ca masks @ hen therhimel ragion 943; 938,
referring to 9(}27 fﬂl @tr 8% res shown in Fig. 15. A p-channel type TFT 3503
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i nt roduced, "bprln Bt anti al | y spl its a 40 channel -formation region into

plural parts connecting a plurality of TFTs in parallel with 30 each

ot her, t%re@yanqum i ng themto radiate heat with higher efficiency. This

construction is QLil eefol 13?5&5\61?% 091 (ﬁlotPﬁ é%r% etfgf@lrsr@llhed&ﬂﬁ@ﬂ@ﬂidrpéf Dpixtihe

TFTs. A first |nte Iae is formed on the n-channel
type TFT 350‘2“117&1@“;9“'@ apfrfaixgl glsetroso 3 Furt her, a second inter-Iayer
i nsul ating fil m 4Figrdesxoplifiesraessseadionalswi¢eva ot hg’leﬂl pgeprding Orthis $Xaplene
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t hat -t he n-channel! type TFTs havmg pixels and p-channel type TFTs controllmg currcnt fed to pixel
30 electrodes are illustrated, other TFTs can also be manufactured by referring to the
structures shown in Fig. 15.
A p-channel type TFT 3503 can be manufactured by applying a known method.
A wiring designated by reference numeral 38 corresponds to a scanning line for electrically
linking a gate electrode 39a of the above n-channel type TFT 3502 with the other gate
36 electrode 39b thereof.
In this example shown in Fig. 15, the above p-channel type TFT 3503 is illustrated
as having a single-gate construction. However, the p-channel type TFT 3503 may have a
multiple-gate construction in which a plurality of TFTs are connected in series with each
other. Further, such a construction may also be introduced, which substantially splits a
40 channel-formation region into plural parts connecting a plurality of TFTs in parallel with
30



organic light emtting |ayers can be formed an a fully | evel ed surface.
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be used: H. Shenk, H. Becker, O. Gelsen, E. Kluge, W. Sprcuzer "Polymers for Light

Emitting Diodes", Euro Display, Proceedings, 1999, pp. 33-37, and such material, set

forth in the JP-10-92576 A.

As a specific example of the above-referred light emitting layers, there may be

36 used cyano-polyphenylene-vinylene for composing a layer for emitting red light;
polyphenylene-vinylene for composing a layer for emitting green light; and
polyphnylenc-vinylene or polyalkylphenylene for composing a layer for emitting blue light.
It is suggested that the thickness of an individual light emitting layer shall be defined in a
range of from 30nm to 150nm, preferably in a range of from 40nm to 100nm.

40 The above description, however, has solely referred to a typical example of
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10 possible to utilize inorganic materials such as silicon carbide
for-exanple. Conventionally known materials may be used as the organic
materials and the inorganic materials. In this exanple, organic |ight
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(PAni ) is foprgericdight emittingymatenats @Yﬂlh@e|faymmngmhhmw@gelaé%r@déhw
conposed of apﬁnl’cad]@ Bigléﬁiﬁthgﬁl aﬁf&:mgqaét&yam%dlucﬁdcmaa‘lwImmtea th Alid¥E v hih drbe

nole 1nj ecti gitd AUEE. A% dautDfaR! A8licB RN HVCH B chiuigk! GHE chissgeREr 2t o

fromthe lig ?lng
Therefore, t wellam)deowet erdé‘al‘!!‘?'S nthsreferd fr?ql:g monwgr%altﬁhé. enyigtireo rlgneEs,
transparemnt ehsgttiingfet laycrﬁ,(hﬁdiulmtrchiﬁJeétidanhye& wignqaohiottier2 0 corrpri si ng indi um

oxi de and tin di o fle.gr,a GRIMILAGh:CARPLI A Bl Gl de @y Lol OX1 de

may be utilized. ransaent e ctrlca tive
filmis for Ff@tf“&lﬁta@r“té’éﬁ)foéﬁ‘ﬁ@“?”@r Ligat ‘F‘B‘H”@f ayeffe  [Flodgverettis AsqRpssiblede 45
and t hg hol euﬂllﬁﬂe&ﬁ@d@llgﬂt&yﬁmngﬁndnmah dvanprisigg pmmdtmalhr mghstmmlg)upd,oﬂaer ty,
it is desire ﬁﬂ’%

possi bl e. gﬂ&@% corrp? etrl o 56 %‘ {éﬁtia?%gerr%?’ ?rgénndg? tcgﬁgﬂniéc%%ﬁé egtl?\égdgﬁ%7
the Ii ghtherrP@smbifg toe | WikEht mwe% A SUR. ANt 58O HPT eRiEMPlng
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the |ight en]ntagwlg | ayers 45, the hole inj ection | ayer 46, and the anode
el ectrode 47 I nce the area of theg;%' xel, ctrode 43 suhstantially
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possible to n i ma nce,. Thi s
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desired t hat 46. | Inabepimeltshpele iroFigs 13, ilighinis grnemited: frote threlight iemittingllayers 45 in

conposing th § 2dgPaash Viadh Ot'ﬂef’l‘ﬂ?fn -ﬁﬁeref&lae tﬁ@caaa&i: Q&éﬁbaeauvométl ben 48
shi el ds the n _order,to

tin 5 el enent
prevent unvvaHSlgd’eHE%}’&d at'{g"oﬁo% é é’B‘FSpﬁrﬁ‘L‘fs BECtr‘B@yoﬁ?r@aﬂ‘@ nPﬁ? AhEORFA ¢
light emiztti ngmprsirgindihmanxiieahd tn giogide ot a gumpavodrpumpsisingfindipm qxeia\anqhgmt: he

organic i ghbxlaénrﬁéyl tswumzteer I %wcv@b{ sitick {thee tr@fﬁs ABR ARANAIIRDANREIE film is

liabilit
L2 LY il ke ey O SpMESSE e B iy
in 40 Fig. Ikegel4fchatkibaying pasr hqus;ssnsprea@w, Hasdenieed thet thopmode dy Ae quweﬁs
exenplified Bhﬁt&ﬁhb&atui‘d’hs 1&2ag)pds§1b1@ul ar, the light emtting device utilizes

the TFT 3502 wit hwﬁgﬁxu{ fn{rPgétﬁHt f Xheaf %rﬂé’vlogiﬁ tRé: %Jd%%lec%@deuﬁ %'fhdlé%}n%mﬂt: ;'%3503

capable of fully
t hese advant 8§@6us3508ds G‘P@%lcteil h qf?’g}h% lightiemitting clemenic03 o RFpVided prith theg pas

enhanced r e:c pixei élbdtmdﬁ(‘ddthﬁae’lelddtﬁ)ﬁé)]?%, thle @ight dn:ciiatyg layorsl45¢ thd éoltecihjestiont Liner
structure o C r
Eﬁﬁﬁp{hs aﬁqde asa}éaﬂ%g? @5&8@ %{ca ertﬁ‘é px%ﬁgbetmd@g;a g«bgtshtfanya o

structure of (t] mat, er
used in QEDﬁO‘B?léesr‘ﬁ‘ﬂgWF y)t%]lag:,ad)églcl%eb tquwtxrc plxel functions itself as a hght emitting

30 element. Accordingly, an extremely high light-emitting efficiency is attained in practical
use, thereby making it possible to display an image with high luminance.
This example further provides a second passivation film 48 on the anode electrode
47. It is desired that silicon nitride or silicon oxynitride be utilized for composing the
second passivation film 48. The second passivation film 48 shields the light emitting
36 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 in
40 Fig. 15 includes pixel portions each having the configuration as exemplified therein. In
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10 nol ecul ar wei ght materials and high nol ecul ar weight materials. A light
emtting device of the present invention can enploy a | ow nol ecul ar wei ght
organic light emtting material and a high nol ecul ar wei ght organic |ight
emtting material both. A |ow nolecular weight organic light emtting

material is fo { i I S form
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filmby appli catlon and therefore manufacture of the elenent is relatively
easy. The st Eenpedlof a light emtting el enent using a high nol ecul ar
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organic Ilghglcgtmntt;dng‘g,rnpgtlgfd,al has a cathode (an Al alloy), a light
emtting |ayer, a ortin a and anqde (| T

enpl oyed as the cat H%@E’pifﬁt gi‘?‘%r‘W‘?Cﬁ‘ "’?'igé%?rg@‘ﬁ ii é‘?%&"'é‘l”%ﬁi%’ﬁ' ahgicﬁ'g h| gh
mol ecul ar wekrlyhtinuge gemplex haghg qeinolinol agya higarslr (Adds) aiba Tigheoylhwine alerivatiyht
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emtting | ayer. light e n ment ht of
desi red or caﬂ&bzh tﬁffe@’“ﬂyggﬁ‘ﬁ%?P E)UlQQW%"ﬁ r%fﬁ?'}*%ﬁg‘t“n%m'&mgamat H#dShi gh
mol ecul ar weplysically geonger than glow restecular myightinateriailand brtanesa theistarabil iy of the f or m

a light emtbjemgnd a¥@iherfior, alh Wrﬂ@l@&ﬁ’ﬂ%%iﬁriﬁaté’ria'ﬂ%r?ﬂ@f&ﬁr%@@nt%t filnd 8Y -
pol yparaphenX ne: bas ased material, or a

en-
pol yfl uor ene- W"ﬁ&ﬁ&cﬁ?w %u%tgm gﬂk‘/‘ % E‘éﬁ@ﬂgﬁg e\"ﬁynyl ene- based
material is a derl v akhestruespre 0§eﬂlg’@tppan@paehw@n@ms|arh9ahen@ycu4a!@mghéqrgwc PPV) ,
“for exanmise, ligil eniing maléral koOuasically the-sameny liegrictuiy ben ehi( aﬂ&mgeaerﬁam

(R.(ierF:(F))E/)e d pol ﬁéﬁg{)&% I%Bﬁ&gara‘?%{%%}g(a cl 3ﬁ¥ ttlﬁ% ma%)ngqg&yl%%n%aléb&y Qr?mic
vi nyl ene) ( dbahit%ttw; arwbv; anoglg enw#vpawashénwrm@ bﬂﬁeqmlmelaml isis a
derivative oforined fromrafifiempleeuler wéigitvagaait 1t dMtling thadriag aaidligyer PRlcire,

2 d'hglnkf”éy 11S f)lopﬁﬂ?mgoﬁg(ﬂc &9&5}95&‘2 b'Y‘hlB% Bg)cg}lse f’%’]? dRﬂJ:lMl( ?U fo?mdé Ii]a(?ﬁ(igﬁ(té( 1,
P y 30 structure using a high molecular weight material unlike the case of using a low molecular

weight organic light emitting material. Specifically, an element using a high molecular
weight organic light emitting material has a cathode (an Al alloy), a light emitting layer, a
hole transporting layer, and an anode (ITO). Ca may be employed as the cathode material
in a light emitting element using a high molecular weight organic light emitting material.
35 The color of light emitted from an element is determined by the material of its
light emitting layer. Therefore, a light emitting element that emits light of desired color
can be formed by choosing an appropriate material. The high molecular weight organic
light emitting material that can be used to form a light emitting layer is a
polyparaphenylene vinylene-based material, a polyparaphenylene-based material, a
40 polythiophen-based material, or a polyfluorene-based material.
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The pol yt hi ophene-based material is a derivative of polythiophene (denoted
by 10 PT), for exanple, poly(3-alkylthiophene) (denoted by PAT),

put y( 3- hexyl t hi ophene) (denoted by PHT), poly(3-cyclohexylthiophene)
(denoted by PCHT), poly(3-cyclohexyl-4-nethylthi ophene) (denoted by
PCHMI), poly(3, 4-dicyclohexylthiophene) (denoted by PDCHT), . .
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structures ofmaey emttlng ﬂ VI ce
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34 place as Cotnpgyrggtﬂ%rew%%n acc%gtﬂ' | She&laY Sha hecgbﬁlﬁln@& ag@‘i/édgﬁ'n éﬁLU’ohlhr?g &'Qﬂé? the

light emittilg® er Vi éw n B]éd
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30 used.
Besides the low molecular weight materials and high molecular weight materials

described above, the other organic light emitting materials which do not have sublimability,

and have molecularity equal to or less than 20 or have a molecular chain length equal to or

less than 10 4 m, namely intermediate molecular weight materials also may be used.
36 The structure of Example 11 may be realized by freely combining with any of the

structures of Example 1 through 10.

Example 12
The light emitting device using the light emitting element is of the self-emission
40 type, and thus exhibits more excellent recognizability of the displayed image in a light
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reproduction device including a recording nedium (nore specifically, an
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portion 2102?8'?'?1‘39%’5%? tPihavess Bfi'cledﬁw"é'ﬁ prele. cj:nrlﬁa rlg respetively shoves.yariopssperificon
conpl et i nkp. F¥amplesgEsich electronic appazatisap- t op conput er which includes a main
bo?y 2291, a casi g, B@?ZMZ ated afliliERY @it d1bAeh ; gag &vi&@%&ﬁﬁa{ ﬂ’ﬁa%%rﬁ an
ext ernal connegt i por poi.nting no or the e. . The
Flght e tti 5Nk et g“@!ﬁa@ﬂ%’ea sy F?’ﬁ‘é°“@§%'s“esr?€“ﬁ°h%‘ﬂf’? B4 EiBG as
the display pwptieuningi295 or therlisby Theeprésap-invsptiovisppplisablofo thhdispley eerion
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a main a i S rtion as [ an_ope i on
key 2304?2%&%%#% &t td?sﬁga&t&g?ﬁéﬁerﬁoica? ngl_ai tﬁ%.neﬁél nehfhen éh?'? f’{ &‘ﬁg
devi ce in achewdamstl display ddaeicehr ddieerganievisht ewittingsdisplasideyicetin nclugiingothay
portion 2302entireeisplay dévier fOPBisplayif©ibstinglion) fuchAE a PESSRNEorhY&@ Y feCélver of
conpl eti ng. Mroa%l@&tih&ﬁhéa[nra%‘r Bsife B9 %fbl e i mage reproduction device
including a recording -nedium m)r.%. sé)_(':i fically, a DVD reproduction
devi ce), which i ndiigdtaB Hlusisted pstigitabatdh camery whichaisrludesmpmin bodyi 2i9Lag
portion A5248isplaypatihe 210l ap irAage peveiving poRicad143, an opeaidrlkdyR 103 Sannextirain ( DVD
or the like) 89icA%oR21 bs. AN ati Yond rtion
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emtting gev#%ﬁ | nd.%icorda,nce hk e \'ﬂgé 4ent I nventi on |,§' Used as These
di spl ay port POt 2adisnipys PARKign 2229303 keyyoa %’St RB SXIEERL cOPNESHM BT | PR d_vi ce
of the preseprinting meuseod206owplthe likgy. 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. 16D illustrated a mobile computer which includes a main body 2301, a
35 display portion 2302, a switch 2303, an operation key 2304, an infrared light 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. 16E illustrates a portable image reproduction device including a recording
medium (more specifically, a DVD reproduction device), which includes a main body 2401,
40 a casing 2402, a display portion A 2403, another display portion B 2404, a recording
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Fig. 16F illustrates a goggle type display (head nounted di splay) which

i ncl udes a nain body 2501, a display portion 2502, arm portion 2503 or the

like. The light emtting 10 device in accordance with the present

invention is used-as the display portion 2502, thereby the goggle type

di splay of the present invention conpleting. Fig. 16Gillustrates a video
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exanpl e can B utifrzing alight emtting device having the
structure inpwieatdl. t he structures in Exanple 1 through 11 are freeI?/
conbi ned. 39 The aforementioned electronic apparatuses are more likely to be used for display

information distributed through a telecommunication path such as Internet, a CATV (cable
television system), and in particular likely to display moving picture information. The
light emitting device is suitable for displaying moving pictures since the organic light
emitting material can exhibit high response speed.

35 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 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

40 reproduction device, it is desirable to drive the light emitting device so that the character
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Example 13 In this exanple, in a light emtting device having pixels of 176
X RG x 220, 10 taking as an exanple a deterioration correcting devifor
correcting a video signal in which the respective colors are displayed in
a gray scale of 6 bits, a description will be nade of a specific structure

t hereof. Fig.. s a block, di am.showi ng the deterioration correcting
devi ce of tgi 13}0%3%2?%? gqrmfgb{[ ﬂgglir'tieaﬁl?’&g p‘b’é{g‘f %’R'i??%%?“'éﬂwrﬁ’w forigspopdsyr e
denot ed by t hte tkedpekgreyngk ence 15 nunerals as Fig. 1. As shown in Fig. 19,
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, and a i .32-bi.t). Further, vi dep,”si
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an arithmefi cobtaingddyyi wtilizging a lightieraitfirgagvice havingsthe SOBYREBVicl thsistrjictuzs in
vol ati | e menoExampls] ihesugh A€ aretfively cinhiMed.509 and 510 (256 x 16-bit) and has
a capacity obtained by nultiplying the nunber 20 of pixels by 32-bit

(approximately 4Moits) with the two SRAMs put together. Also, in this
exanpl e, a fl&empkelfory is used as a nonvolatile nmenory 109 and a storage

tci rtcEi t loo;_t i on 106 thiss exsiriped, ded Iight Brmittiey d@gjegtaefn%opr‘ﬁéeislgtg%ﬁ%%tdgx%@] tion
o the volati a . nonv i N ,
nonvol at i Ilg %ﬁgﬁgggéxarﬁﬁg raea]egcrrg)h]agltog rcgﬂ%@% u‘lr?ﬁilcg??ro%%rcﬁ?% Bifidgo Siggat in o5
emi ssion per i‘HHclbﬁletfﬁweﬁwmfeiorﬁﬁwg#wysw ogTay sealeiaf & bits, adesexiption will be
det eri or at i onmade of Aspecifiespacuie\iergofxel S. iAt the start of using the |ight
1tting device, ap lak 1, 0 t . | 1.Selon period or the.
nurber of gt ay. scaf S iode i Hodcllsdtun, Buipe € brEMAT orEhte it 4 fisog
Wth a power SBPiEngIndhe figere. ppsts alreadyshewn i Kigel prorigrated by thesemo refertge i s
t L ansferresl tranehus as@igtll | Asskeval in F1QA9, ﬁébu%ﬁ]!cmﬂ i:hélhﬂdﬁ@isﬁﬂpiir? (_ﬁic@{t E@H a I N
the integrati u a : ient.y Stored in the
Fegi st er 506 "Hhs 3 e addfesost L it herilly SPPLIES B, PRlnEtla Bish Beph ¢ ne
correction ofCOfreRaing; gt 416 ingludepgn jipfegratign eiequitel0S; 8 fegisser $G6; jan rmrithmetic,
Al so, in the citcuit £0f; and orRGB tegiktér SHO PRGBRe7-bli)deA vdiagRahemdty bR HgREes tivom 6
bits to 7 bitgRQA ' 5 A i Si . . deo
s: gnal ad?(glj ﬁb’%l\ﬁs ﬂ%ﬁgﬁ?&%&?{)ﬁggg P%?atra(%? &?tg %ggﬂl% ?%?ﬁqﬁﬁ’%yé@‘g% X?ﬁ@?deo
signal af £&r K BMEBARY; bt (RpRToxipAtely 4)bits) with thedwo SRAME guisigasthess Alsogingnal
i ne driver dhis exampld,Giflash reensurp i usadas pawonadatije mematy 109 andracstorage( ciduit
shown) that BiRAGSEGSprbliBed/ WHlR By feglbiths $19 A 512 iCRINRRRO A VoRhyift MstRad’ ame
vid f a Pt is

peri od. Ont[]r otJ; r han&qthe 73{) eo signa ter correction t
added with t §8a &‘F@B‘E"P leBemey dP2nt is subjected to sanpling in the
sanpling circuit 5B thefnonheatioumremenry 189 thoe ansored dccamslatidn da oo 4 light
{he T egi ster “aon Al or MERnblr orlgh MueE MR £ B oftrbARpI heC 10
e register .1 t.]s unnecessar . . .

However, t hESREHNE iPPS‘??SOf ﬁ‘@ R?fgl %\f?/qsfné tﬁ%ﬁ@l’ f"’i‘ﬁggﬁ%{’ﬁc an pecgmelation A thigh
sanpl i ng. Folligbixemiptien peripgsarrthe gumbrrtof sasypiceiey is @ thae i goneddn de ndneolefildeo
signal once aucaRePNOD. Witk sgmsarbﬂngcmmcr@me@m tAE ShvORAIRhRbPY0Y E

St

(+)

vol atile ne ? | at e 1/60. 5 Here, sanpling is perforned
once a second. %%r e%tthgl‘%ro%gen'? nll(% é@f?’i onis not limted to this.
30 When lightening is started, in the integration circuit 505, a correction coefficient

stored in the register 506 is added to the video signal of 6 bits to thereby perform the
correction of the video signal. An initial correction coefficient is 1. Also, in the
integration circuit 505, the video signal is changed from 6 bits to 7 bits in order to increase
a correction precision. The video signal added with the correction coefficient is
35 transmitted as a video signal after correction to circuits at subsequent stages such as a

signal line driver circuit 101 or a sub-frame period generating circuit (not shown) that
processes the video signal so as to correspond to a sub-frame period.
On the other hand, the 7-bit video signal after correction that is added with the
correction coefficient is subjected to sampling in the sampling circuit 501 of the counter
40 102 and is transmitted to the register 502. Note that, when all the video signals are
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The sanpled video signal is transmtted fromthe register 502 to the adder
503. Also, in the adder 503, the accunul ation data on the |ight em ssion
period or the nunber of gray scales, which is stored in the volatile
menory 108, is inputted through the registers 10 511 and 512. The registers
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coef fici @t harcimlgaihat ed. The obtained correction coefficient is
tenporarily storedyeRcaiidaidhidatal cAGheREM feynhissibd pedartior the 8Bmbérefi getygedes i n an
SRAM 516. The SRAM 516 |s.set . t; ; Lekinibry d08hddislient at
s etpioref i i 4RE mRRob RO LErel BEUHE A0l ey 108 Aol

256 stages f 'S .CO ction coefficlient 1I.s
tenmporarily resd @gait ong seoqad pfey the sleragpeng iy a‘ﬁ‘é&"ﬁ@h‘“?%ﬁﬁ%‘?"é’d’“ﬁ@"’ p4pled
integration gidesslial 50 thigwy, it aﬂdiciemlistsoccesish@}y\dodwtedi gnal to performthe
correctiop Here, g tﬁlolif% e Lﬁo&egtllﬁms(?@ﬁ? HReREIdf IRVl ERBR ey es s sode in a

n Clrcul

vol tage cOrrectio . 1 cqnpares, i n advance .t he ni ng

t he | um nancéedioarelatile mesiory 19?\&H@téemglsvﬁeffﬂmﬁdnsé’c@%r?teh 9 ?]rijs?#]go g)ngB?egtgt i on

data st ori ngepmrif ihodatd dRtheivblatile menmeycl0Bis deliteh data on the |ight enission

period or the nunbﬁé.l 2fis G bi¥k §1%84aﬁlssh9\t¢ink|?€c SRmheRcirddt 507X eiTse asthimtlatibs
menory

" eapect i Ve pAYBICS. e diEN STPIOB RS OF THLR ST o ey airp I M vdie
111 det ecies leeosyEISi if inpupédxielan bpexstich davides Poe &n thhepsrgion dsvigh Pl E¥MPing
deterioratiop.angd, £R4ddCdats @ Yightdni@ionRlib&geths wppberast gray scales stored in
the volatile memory 108 and data concerning a luminance characteristic change with time
in a correction data storing portion 112, the correction coefficient is calculated. The
obtained correction coefficient is temporarily stored in an 8-bit line memory 514, and is
35 then stored in an SRAM 516. The SRAM 516 is set so as to store the correction
coefficient at 256 stages for each pixel in 8 bits. This correction coefficient is temporarily
stored in the register 506 and is then inputted to the integration circuit 505, and is added to
the video signal to perform the correction.
Here, similarly to the case described in Embodiment mode, a voltage correction

40 circuit 111 compares in advance the data concerning the luminance characteristic change
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froma voltage source 104 to a pixel portion 103 in accordance with the
degree of deterioration in the specific pixel. Specifically, in order to
realize a display with a desired gray scale in the specific pixel, the
val ue of voltage is increased. The value of the voltage supplied to the
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of each 0%0t heaminitiat lunfiinké;ghd emitting el enents than-ft one particul ar
light emitting el egesi foMdoRleing thé)Gidemsigme in ®mander theomvedste fr griéffergncovi des

a video signal i Beheas oY hinflch Sad 6% ARidul RERTehikiRk ceRBhaAL! | g
the gradati Oﬁew@gré[hegpoggéﬁlu&u}%.Céé%r al%l?gﬁﬂgﬁt @e?n’ tti,Eg el err%g%stt han the
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gradation |levels of the plural light emtting el enents over several tines;
2. A light emitting device comprising:

a plurality of light emitting elements;

a voltage source for supplying a voltage to the plural light emitting elements;

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

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

35 group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;
means for storing data on a time-varying luminance characteristic of the light
emitting element;
means for determining an amount of luminance variation of each of the plural

40 pixels based on the data on the time-varying luminance characteristic of the light emitting
40



20 neans for cal culating an accurmul ati on of at |east one selected fromthe
group consisting of light em ssion periods and gradation | evels of each of
the plural light emtting elenents based on video signals for controlling
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| um nance; apatiodarighf emittingrel@wdni, thpreblyeourediag thei gyadation level ofreavhef tHemther
conpensat g f ﬂéthnﬁlt'tlBé @l@ﬁl@ﬁ@thaﬁ%"éﬁ@ arb&ﬁar@iﬁﬁ%?ﬁm% eleiZhf)ance variation of

the one parti¢ul ar 8 em tting ﬁ} nt . and B émt of | um nance
vari ation of each WF“ ﬂéhed'f’ﬁé?"of’ 6 fite adrosignalprayidesehyideq ighs! inqesatsddy m
particul ar | bigh(m elenates agintigenydon contrhidinglthye gredation tidvejof treh gif dlkaothemlighevel

of each of tgﬂltﬁ’ﬁg@émerﬂ@thhﬂ ﬂ@bn@?ﬂrﬁ&ldﬂﬂgﬁ'eﬁﬁﬁﬁg Slelb@n the one particul ar
light emtting elenent. ight emtting device conprising: a

plurality of light em tt| ng el enents; a voltage source for supplying a
vol tage t©¥ tBe pl LA&BhtIcngﬂtingémlqetdomgns;hyrrents means for sanpling a video

signal for controldmﬁ\,ghd |ogh%htgm,t§§gggm9,ﬁgl ods and 5 gradatlon | evel s of
the plural light em over glever

cal cul ating an accl ﬁ%ﬂﬁegqr S&QP?XIE%%YOI ﬁ%tos'g"? @Efagﬁé? FB’H? ?%@e’a?'ﬁ%p
consisting of Ii ghncﬁamfgrssanmhpsral video aiguial ofion dentiadling kght| esnissionepartedsfand he

plural 1ight @aadohué\mso@kr@wmngha&ﬁ@h relemed@.@v&sml%nfe@r control ling the
l'i ght emzf? I on peri ods
e

neans for
storing tfie cal cul 583 f%fc "ﬁ i28 ﬁc%l?“ué%mf'egsat‘tl g’beesfe cgf g(ﬁ‘?’? (Jgtf'ﬁ ETOHR
group consi seensigtieg of lighhemission parigds Wrgf%ﬁﬂgomhwlgﬁfaﬂdl ofghe platablightemittingh of

the plural | bl@ﬁ\Ents dadelltdnNade) ST B coRBIMng! BE 1ghOEhBgol pérod®Tof he plural
ti me-varyi ngP H@mﬁﬁﬂcae&gﬁg acteristic of the light emtting element; 15

means for det@rmni n% SMeU¥ount of | unminance variation of each of the
plural pixel s bageenyfor siringthe, celenlatpd agqumplation of alglepst ony sele@ed from the

char act erdsst proup orsiséing ofy light @miissionpgriods! andgrddatiardievdieofaick of tequral light
accumul ationgg m@&clé@&@g one selected fromthe group consisting of the

light emssion p s and gradation | evels;
means for stormg data on a time-varying luminance characteristic of the light

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

40 light emitting elements than the one particular light emitting element.
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means for correcting the voltage supplied fromthe voltage source to the
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30
5. A light emitting device comprising:
a plurality of first light emitting elements;
a voltage source for supplying a voltage to the plural first light emitting elements;
means for calculating a sum of one selected from the group consisting of light
36 emission periods and gradation levels of each of the plural first light emitting elements
based on video signals for controlling the light emission periods of the plural light emitting
elements;
means for storing the calculated accumulation of at least one selected from the
group consisting of light emission periods and gradation levels of each of the plural light

40 emitting elements;
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el ement and an anount of |um nance variation of each of the other first
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fromthe VO”@%@ sourceto rsg
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particul ar félérﬁ%mé tﬂé(;&%ﬁé’ﬂriekﬁ th@'g?éH%G&n [cQe138t dab bt fHe dthT AHAG e?‘x?l ans
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emtting 10 el errent and an anmount of |um nance variation of each of the
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of each of the other Irst b Pﬁé em ‘iT%E (fl enents than the one particul ar
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emission periods and gradation levels of each of the plural first light emitting elements

based on video signals for controlling the light emission periods of the plural light emitting
elements;

30 means for storing the calculated accumulation of at least one selected from the
group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;

means for storing an amount of luminance variation of a second light emitting
clement based on a sum of at least one selected from the group consisting of light emission

35 periods and gradation levels thereof;

means for determining an amount of luminance variation of each of the plural first
light emitting elements based on the sum of the at least one selected from the group
consisting of the light emission periods and the gradation levels of each of the plural first
light emitting elements and on the stored amount of luminance variation of the second light

40 emitting element with respect to the sum of the light emission periods thereof, and for
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video signals for controlling the Iight em ssion periods of the plural
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conprising: a plurality of light emtting elenents; 5 a voltage source for
suppl ying a wol t aga ligh énfi@ingkdevied comipgbihg:iem tting el enents; a counter

portion for cal cul ag : .oBnt@f at | east one selected fromthe
llnlggmad? nﬁ\ﬁ%{ﬁiﬁhgmﬁa&

group consisting o ef ssi on_peri ods an radat.ion.l.evel s of each of
the plural |ight ®YRlggs ??@“‘élf‘é‘rﬁémqys‘gﬁ)ég‘él&gﬁw tg? &8@9&}6%‘”&“& Pmﬁrgﬁt rol l'ing
the |ight2eni ssi ona goniedsrtiof fdrfeelculpting zal actunytiation of attleasyord sslested Sromtbe

menory cir Cugfc}up%héiﬁﬂgfo?'iigﬁtté?ﬂiés% ﬁeﬁ@d§ﬁ4dcqi‘zikﬁﬁ&gleaﬂ§ HeHcAtof et iraPlight east
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correcti on datwaldightengjésingelemicots; f or storing data on a tine-varying
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circuit termni an anount of.,. n i e
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an arithmetic circuit for determining an amount of luminance variation of each of
30 the plural pixels based on the data on the time-varying luminance characteristic of the light
emitting element and the calculated accumulation of at least one selected from the group
consisting of the light emission periods and the gradation levels;
a voltage correction circuit for correcting the voltage supplied from the voltage
source to the plural light emitting elements to return the luminance of one of the plural
35 light emitting elements to an initial luminance; and
a video signal correction circuit for correcting the video signal in a manner to
compensate for a difference between the amount of luminance variation of the one

particular light emitting element and an amount of luminance variation of each of the other
light emitting elements than the one particular light emitting element, thereby correcting

40 the gradation level of each of the other light emitting elements than the one particular light
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a voltage correction circuit for correcting the voltage supplied fromthe
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of the 40 plural l"‘é‘? nenory cir on for
storing the E}éﬁ’?ﬁﬁf&f‘%ﬁﬂgﬁlﬂ&'ﬁﬁ ‘Pﬂ)ﬂC‘Bfmat | east one selected fromthe
group cons sting odn dritiyhéticaviricsis fop detpanining 2n amdugrod dahinavte vaiglon ofkadhasth of

the plural |ig ur%x*élé B‘Qecﬂ)ﬁem@ G£t§ on thetfiheé- ga%lhgn)ﬁﬂn@e éﬁa?i{&ggtl?ﬁ{ th Hgtﬁf or

stori ng data o tl me-vary | 'um nance cteri st

emtting el eﬁ’é‘ﬁi‘“g sﬂﬁma%am&t’t?ﬂéw&tqdammw ghoncRd i3k l5astfing gelspied: frgmrifie group
| um nance vacromistiogofxhe Bgitlemdssion plrdods land the gpidatéindeMessed on t he data on the

time-varying | uni r@oa?aﬁe @a{r@&g@uﬁhe for %rréc'ﬁﬁ% ltl?eg\mlta%@ﬂpghédqﬁoﬁl L5 0fagRNd

the cal cul ated accu ast one ecte roup
consi sti g ofoWfe!| ﬂ?“"ﬁﬁi%&f"&ﬁ"‘lﬁe‘ﬁ?’ﬁﬂgs‘ @t%éhe PRipRReeOR ww% the Pipepl o

vol tage corr &a'ghtieunttmg elements fooan initinlrleminang; adde vol t age supplied fromthe
voltage source t Oa Hﬂ@o QigHﬁlaéorrl:étﬂvhtml%m [ &Qre&h%nﬁgtvﬁie;)%éngf le 5‘ rﬂalﬂﬁer to

| um nance of one of ‘ijﬁ {)?g mtti ngofllements to r}lﬁ

| um nance; aﬁ‘&f"%F“WEIJBr 8 GHEPNECoPT e B TP FRmapesy Y%‘E“f‘P?\g" & Pfdeo
signal in a patiadar light croitingebeneentaridan amodit dfdwreinance lyetiatioaof edub of thewother of

| uni nancezsvangnﬂtengnmgfeléamtsqnﬂ, thé‘éw?mlbaw Hght Iemﬂha @ikt ﬂﬁre%!y%ﬁé&m nd an
armount of lu nangc

than the one z§rﬁf cfﬂ §v°l i e?f?’ O?rﬁctQ?}feﬁaglg e@‘r‘r@ﬁg °le{nﬁ'étf g%{’tﬂb W@@chﬂlér i'éﬂe

gradati on Ie?’@!“"@ﬁf’l@a% of the other light emitting elenents than the one
particular |ight eieréih tieGofrt@IBAE the video signal provides a video signal increased by m

bits (m denotes an integer) for controlling the gradation level of each of the other light
30 emitting elements than the one particular light emitting element.

9. A light emitting device comprising:

a plurality of light emitting elements;

a voltage source for supplying a voltage to the plural light emitting elements;

35 a sampling circuit for sampling a video signal for controlling light emission

periods and gradation levels of the plural light emitting elements over several times;

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

40 ploral light emitting elements;
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20 10. Alight emtting device conprising: a plurality of light emtting
el enents; a voltage source for supplying a voltage to the plural |ight
emtting elenents; a sanpling circuit for sanpling a video signal for
controlling light em ssion periods and gradation |evels of the plural
light emtting el ements over several tinmes; 25 a counter portion for
cal cul ati ng an accumenatyi cireuit fporiion|ferngieringtbe salrdaied dconmylationef algleanypne
consi sting Ofeiddiedithon® tHe BpduRtoRsiting 45 1igH! dmkio péridde ahdyedSiop leveldehedeh of he
plural light e tltligﬁg &l ere ts Fased on video signals for controlling the
| i ght enissi Hﬁpgjl{?i WS Bural 1ight emitting el enents; a menory
circuit portion forcategtiomdate istoragg| portiont O stRuing R A1 HMSTVagHing bigdnanghe 30
sel ected fy OHM;A‘&@“ﬁ@mh&ﬂgﬁkﬁttiiﬁﬁelaﬁedtﬂ ght em ssion periods and gradati on
| evel s of each of the plural .|irght emttin X Lct | ta
storage portion fo‘ﬁ"aélﬁw?ﬁ"r‘f “8'%{[g)goﬁtcrg“f"j&'%rear-’gg?@"ﬁ%%%”ﬁ%ﬁ%@'%“ Qar&t}%?
char act eri st the phiraltpikelq bager oncthe datp ap the|tismeerpryinglyminanee chatacterigticof whe lighp ¢
det elr m B i ngdaﬂmt slehed fand e capsied\aecdnilatin offat lzastlonetelecdal frive tid groap
pi xel s based on. t.he n LJ ' ' ce characteristic of
the |ight eﬁ?’lsfslhn O@F%ﬁ%hgfm%fg@n%he 8% C%Fgltggg%g‘é%i}rhl atjon of at |east one
sel ect ed ¥rom t he Greiage coEeEPs Cireuit B cpuEReting aﬁt""z‘ﬁg"sﬁ’ipﬁlﬁf"dpfé‘?‘? dg“s"%{ﬁ&‘et he
gradation | ey®lr&s toathy lukAdghC ety élanents tocreiutn fherlumimaneecdfi ang of filee plotal age
supplied fro Ve QU t ral light emtting elenments to
Wﬁ%ﬁt@%ﬂ\’l% El?xg: nts ﬁ)o#n 1§1ﬁgl lgﬁnhnggﬁepﬁd}eo .

return the | Um nance”or one ! ol U, qut em’ttiqg el emrents to an

initial |uninance;? ¥idep aignal coragtionGirgpis forCoFteRing; ths, Videp Sighe! 1N MRBREF &Rt i ng

the video si ghapenkdle dormandifférehce beawegmethsadnsouhoof durdinhdcer emiatob ef weeont he

amunt of, J u%ﬂrﬂ?\n?ﬁi P o 7 Qe g Ll{heanoa?kﬁ)unmrlﬁrhﬁhﬂc@rvaﬂidtﬁhbf &4¢h bf iR iRk ement
nt o U hance v

and an anount ul ariration of, each of the qther light em.tting
el ement s t hahightfaniging opmenisthamthe ong Iﬁf‘m@‘ﬁi’rt "Eghﬁ(jm&fl%g[ﬁ‘f’?mt W&?ﬂ%ﬁor SHP&ct i ng
5 the gradat ktemgridaiied leofl of asdh of thetdtieer tightemitting biements than thy cak pantiauler lightin t he
one particul gﬁmitli}é@m efM tting elenent, wherein the correction of the video
signal provides Vraes signal increased by m bits (m denotes an integer)
for controlling the gradation |evel of each of the other light emtting

el ement s 2dhan0t he Amighteatitting dbvdce domphisingm tting el ement. 10 11. A |ight

emtting device as, @Lﬁii{mlihﬁl cnlifingtibmener ei n the nmeans for storing the
cal cul ated accunul a L on "compr | ses .at | eal'?t ¢ V{;?l:u?aiiilh'? c&ﬁﬂ?réiar%&qya
non-vol ati | e menoriYoEs® LI- °,&f’rlsf‘@ﬂ¥m§:f‘n”? ﬁgﬁg’ fe Rl gl e S&meNSic) ai m 2,
wherein the neans 4 simplingr ¢irgitt foe seraplingl avisgo sisnahfaraonsollisg dighy ewissigp
ljeaSt a VO: %Eﬂiécg afi® Frafiatiod e of 3 pURAl dight emitimpeleinentd Gver Aevetaf tinegm t t i ng
evice as ainmed in claim.3. .20 ;e ' i
cal cul at e?ﬂscaccurml %fquf}*’?r B%WB'? F%é‘%fé{fl;lg thge%saicagn@%q%ftdplga&&&ue[}’gte tﬁ%m_the
group consisting of light emission periods and gradation levels of each of the plural light
emitting elements based on video signals for controlling the light emission periods of the
plural light emitting elements;
a memory circuit portion for storing the calculated accumulation of at least one
30 selected from the group consisting of light emission periods and gradation levels of each of
the plural light emitting elements;
a correction data storage portion for storing data on a time-varying luminance -

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

40 light emitting elements to an initial luminance; and
46



vol atile nenory and a non-vol atile nmenory. 14. Alight emtting device as
claimed in claim4, wherein the neans for storing the cal cul at ed

accurrul ati on conprises at least a 25 volatile nenory and a hon-vol atile
menory. 15. A light emtting device as clainmed in claim5, wherein the

means for storing th .Cl d..accumul ation conprises at |east a

vol atile menory an ngeﬁgzlﬂg'{?i)?é&cf@n %E%tr 6’.’ c%ecilgg Y'ﬁﬁonf'g%%‘{‘ 3 PG ce
as cl ai med i rroaIpgpsates for v diffarence thetwaenribe fagountt of lumjnarice verittian of ¢t one
accunul ati on gl H8k ealitting 8RineRt and @h ainbhi? oM RMMdcANS iaBo ¥ bBthé bier

menory. 35 17 L LLLl evice as clainmed in claim wherein the
means for sto ﬁhﬁalln‘dg{%clgﬁugg l'ttl}qﬁetg?/a?cy acutay #ﬁh‘a%’glngheiﬁeﬂ’éﬁérgw EOrE5FUNg e
i ght emnitPi rihe aedationdevebeinark akthe oderlight emistingrsferadntsctharnt the SrApArticuld light

l i ght emitti ngnidingieletmenas claimed in claim2, 40 wherein the means for
storing data on a {iRE:V, i . ! LSt f 47 the |ight
emtting el enment cy#pggfnstgéxgrp%{lgfwcﬂ%fr?g? &E@%@gohﬁcb ?gbﬁﬁ{gnalf&mﬁc? L’Qﬂ\
emitting devit§ (Bsdeapigs 3a dniegerkforicapteplling,de gradationeleyel pf saghoef he othendightat a
on a ti me-varepinipg klemenaticad tidane paitienlaslighceofitingeldniemt.| | ght em tting el enent
- conprises;g static nmenory circuit (SRAM. 20. A light emtting device as
claimed in claim4, wherein the neans for storing data on a tine-varying

| umi nance chdrtact er Ught emifting dayice|as glaimed i elpinhly el enent conprises a static
menory circuit (SRedrein 2 réhns fr todig the valedlatedjacdemulagonanmprisdsneikasta cl ai m
5, whereint HRAR I i t of lum nance variation of a
second | i ght h'%}am ttﬁéﬁgrg%n%dt O(g?)tﬁgﬁ%gig "a static nmenory circuit (SRAM. 15
22. Alight emtting device as clainmed in claim®6, wherein the nmeans for
storing améari@unt X lightemittingdevicaras elainted imélaim 3,econd |ight emtting

el enent conpri ses PheidiftHendREB ofihd mybélcmémuma%or&gygams aflfhdth! N

devi ce as clai[}tmiin cl ai , 20 wherein the nmeans for ring data on a
ti me-varyi ng YORHHERARYY 2pdp B Wlatle MEMBY: the |ight emitting el ement
conprises a dynamc nmenory circuit (DRAM. 24. Alight emtting device as

clainmed in cl@im2, H\%}ﬁ%ﬁktﬂnéﬁﬁi&g@aﬁrﬁe@qn glgmj,,ng data on a tine-varying
| um nance characteryj st ¢ of 2t5 t he I(;h(F:Jh ?m#{ti nlﬂ el enent ,corrEri ses a
dynani ¢ méfory ci r"&}lﬁ"’cmgﬁms? opsforing th‘f“”é eevmpyatipn copprises atleast fed i n
cl ai m 3, whervelatiletrhemorganda han-vadatde memoggat a on a ti ne-varyi ng | um nance
characteristic of the light emtting el ement conprises a dynanm c nenory
circuit ( I\p41 A light emitting device as claimed in claim 4,

wherein the means for storing the calculated accumulation comprises at least a

25 volatile memory and a hon-volatile memory.

15. A light emitting device as claimed in claim 5,
wherein the means for storing the calculated accumulation comprises at least a
volatile memory and a non-volatile memory.

30
16. A light emitting device as claimed in claim 6,
wherein the means for storing the calculated accumulation comprises at least a
volatile memory and a non-volatile memory.
35 17. A light emitting device as claimed in claim 1,
wherein the means for storing data on a time-varying luminance characteristic of
the light emitting element comprises a static memory circuit (SRAM).
18. A light emitting device as claimed in claim 2,
40 wherein the means for storing data on a time-varying luminance characteristic of
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30 26. Alight emtting device as clainmed in claim4, wherein the neans for
storing data on a tine-varying |um nance characteristic of the |ight
emtting el enent conprises a dynamc nmenory circuit (DRAM. 35 27. A light
emtting device as clainmed in claim5, wherein the nmeans for storing an
anount of |um nance variation of a second light emtting elenent conprises
a dynani ¢ nethe lightenitiog tlemBRARNPrises a stati¢ mgmoryasircuit (SRpAMevi ce as cl ai ned in
claim6, 40 wherein the nmeans for storing an anmount of |um nance variation
of a second | jght 8. em.pti el Nt c ses a dynam c nmenory circuit

( DRAM) . 29.{dA |ig‘ﬁ?‘gﬁ‘rﬁ“{’f"inﬁ§9vd%%‘i%€ a“%a{cs“c‘ggguf’}r‘ré’d inclaimi1, wherein the
means for stori ngwhieren thhmeans forstoriag datagn p HmEYaREE, lUBIRaRGE Chapctesistic off 5
the |ight senjut iEAGHRIIBEBRMAUTRDISES shtié Menos|cielir (SRAMYDry circuit (FRAM.
30. Alight emtting device as clainmed in claim2, wherein the nmeans for
storing data on a tine-varying |umnance characteristic of the |ight
enitting el edfent cAright ewiting dedee sselaimed in€laifdffory circuit (FRAM). 10 31. A
light emtting dewigRinafie mkatis Mdtdrig ahtaof Bmewasing laminhscervhamaedic ost or i ng
data on a tipe-varyvi. | um n .char. ST € l'ight emtting

el ement corrp{gl“::élggl %“{E@W%eegtg@&ﬁgg%ﬁ%%ﬁ%ﬁ@uc&%@& ) 15 32. A light
emtting evice as clained in claim4, wherein the neans for storing data
on a time-vapy.i ngAl light aaitde dehiae acdlsimed i daimfS, the |ight enmitting el ement

conprises a ferroglaehy g x@ﬂp%s@hﬁgbﬂ AmduaRoMiminddee VArihfi@df 225¥tdrid 110Gt
device as clainmed inclaim b, wher el n the &ﬁfor storing an anmount of
| um nance vagmitingsherggnt @@E@%ﬁswtlcdmmo%ﬁii“i“fti(g%g ement conprises a
ferroelectric nmenory circuit (FRAM. 34. Alight emtting device as clained

in claimg, er ei,n,. 0 ] mount of | um nance vari ation
B0 Wk T 6O Sl 8 .

of a second ght i rent co rlées.aferr.oelectlrlc Wy
circuit (FRAM) . 35vherein thermpeaapfor siopps apgmpount ghluminancryariaon oA §6and gLy o
the correcti emit@fg éléifent carhprisgea statinrhéraaty Lirowin(SRAM)ol t age source to the
plural light emtting elenents is suspended when a ratio of the anmount of
| um nance variation of the, onge .garti cul(g{nlfiaihggt emtting 30 element versus

the initial Pém nafidightemigiigdeyionss dajmg .56 A light enitting device as
cl ai med i20 cl ai m hewmirethe insartstfor stingdataion a tigte-varying lywinaaeschadpipristic®t s r om

the vol tage pRUIiER: bitidhih dibbAl conlyiios Gbhirkid Srombfreials (DRARSpended _when

aratio of the anount o um nance ‘variation of the one particular |ight
emtting 35 elenent versus the initial |umnance reaches a given val ue.
37. A light edittiAdigheemittingasvict ad dlaimed in dd4imiZn 3, wherein the correction
of the voltage suyppldiffile etd hiRoriR daRPA aditer eyiklubniteand eharktelistiphdf
emtting el e'{ﬁ’]}git érﬁitﬁn%se?c%]e%?gomprises a dynamic memory circuit (DRAM). -

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

36 27. A light emitting device as claimed in claim 5,
wherein the means for storing an amount of luminance variation of a second light

emitting element comprises a dynamic memory circuit (DRAM).

28. A light emitting device as claimed in claim 6,
40 wherein the means for storing an amount of luminance variation of a second light
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when a ratio of the amount of |um nance variation of the one particul ar
light emtting 40 elenent versus the initial |um nance reaches a given
value. 49 38. Alight emtting device as clainmed in claim4, wherein the
correction of the voltage supplied fromthe voltage source to the plural

i ght em tting,gly ra% ﬁ“lh pRigY n?/gﬂ%p’[ ?h’)ﬁA ) the amount of

| um nance vari atli e one particular ing 5 elenment versus
the initial |um nance reaches a g| ven val ue. 39 Alight emtting device as
clainmed in cl2% m 5 A ligeraitting Hevieeas cimdddmclafm t,he vol t age supplied from

the vol tage sour ceyhdieih lﬂfé rhda§ fir st‘oh%&atf& 4 ﬁﬁl@gar‘?Lgmﬁﬁn&%Paﬁ'H& %pgﬁ ghWhen

a ratio of thE @éﬁgunt of | um nance riation of e particula t
enmitting 490 ‘8§ ﬁ{mt(}%ﬁfgﬁfg‘mﬁﬁﬁ""f'fﬁf‘ R ‘f“'é’éi’éﬁ%g“ )-gi ven val ue.
40. Alight emtting device as clainmed in claim®6, wherein the correction

of the voltage sup.p[,% qmﬁt[lgégagvﬂgagagﬁ&gqnagwge to the plural I|ight

emtting elenents is rat1 o of’ the ampunt of | um nance
variation of the o‘ﬁ@’?ﬁ'éf |"&%P%1§°’Ftpﬁ‘|'ﬁ 341 & fimeyvarying dimaifwnce chasacieristie pl
initial |um nbalight emitihgderaeny conerisey @ Famocleetiic mémoni dehit (FRAMAPpPar at us

sel ected fgom the group consisti ng of a di splay device, a digital still
canera, a Ia top co uter,_ a portabl e i mage

Pa'gtc 2 ev el 3
reproduct i on levi 5‘8855% {%%ca'imf in¢laini3, i deo camera and a robil e
phone conpri sing twherdin ljhtmcazﬂfoeﬁpmgdagiQjmﬂlmevaisinglllalilinm;te cimradtaxistic f  42.

An el ectroni Qhﬂwmﬁ SIth@ toipridel PMBribOBCtAE ﬂ@ﬂo@mmﬁpmff a displ ay
device, a digital still canmera, a |ap-top conputer, a nobile conputer, a

portabl e i mage repro@uctlpp device, a goggle type display, a video canera
and a m)biﬁe3éhoneﬁchgfppm§tlm@dqvt¢ea$¢lgimedim@aiem,tti ng device as clained in

claim2. 43. An el@ftdifihe medhrRf ﬁbr‘ﬁ?g cﬁ&'cﬁncattﬁﬁ’e tarrﬁﬂg idﬁﬁnﬁ'&@b‘lﬂr&%ﬁb@%ﬂ ng of
a display de

conput er, E‘b‘ﬁféﬁ‘b?’g ttﬂé&%ﬂ“&%’:’%ﬂﬁﬁ &Bﬂ"‘e‘ii’é‘i/i"t‘i@g‘}’é"gwb@{@%bpe di spl ay, a

vi deo carrera and a nobil e phone conprising the light 30 emtting device as

claimed in cl3gm &lxéﬂemﬁﬂn h@wera@ahﬁneap,paaﬁﬁsls sel ected fromthe group
consi st ng, of a di Shl&

conmputer, “a nobile c%m emeans ’forasmtrmﬁlgg afnﬂ%rﬁ of }‘“@plf’?f'&ug?rl,’a&q“ OEE\WC{,’E" light
goggl e type an%tpnaglcmwt@p@%scéaﬁeémalcgmqmnmmmc@n gHoMM).conpri sing the |ight
35 emtting device as clainmed in claim4. 45. An el ectronic apparatus

sel ected froght he Qfl%})%xﬁ?ﬂgs&c%ﬁceggflgfcmeﬂm leﬂpn @y device, a digital still
p

carner a, alap'to ortabl e i mage
“reproduction deviWhercip thfoyeans farysipsing jas pmaynt oﬁlumlme ¥enintion ofimdecandrlighit| e
phone congs i inftgng élemitritGbinpristd a Edtiokblettrig ndfviycercas (FRAVed in claim 5. 50
46. An el ectronic apparatus sel ected from the group consisting of a display
device, a digital still canera, a |ap-top conputer, a nobile conputer, a
portabl e i mage r ephdightemiting devire as ¢ ‘"@“(S'g{j‘l glaiy 3o Wieien thy comregtianeef Baner a
and a nobi | e vpltuge suppdiegh frosi thg valtage saugdetio therplirhl lipht ekaittingeléfientd i8isigpended

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

36. A light emitting device as claimed in claim 2, wherein the correction of the

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

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

37. A light emitting device as claimed in claim 3, wherein the correction of the
voltage supplied from the voltage source to the plural light emitting elements is suspended
when a ratio of the amount of luminance variation of the one particular light emitting

40 eclement versus the initial luminance reaches a given value,
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5 47. Alight emtting device as clainmed in claim1l, wherein the
accunul ati on of at |east one selected fromthe group consisting of the

| i ght em ssion periods and the gradation | evels of said one of the plural
light emtting elements is maxi num of those of the plural light emtting
el ements. 10 48. A light emtting device as clainmed in claim?2, wherein the
accunul ation of at |east one selected fromthe group consisting of the

light em ssign pefxi Asls ANfink "RvgE adAdined it vRlng 40fwhsai tenebrttidohef meur al
el e

light emttin ts | I mum of those. of .the.plural |i \Lting
el enents. 150Kage Supp feaﬁfo"éﬁ‘f:{‘rﬁt("r% ST té’etp%élf%‘?g%htrtrﬁﬁuﬁ% %?rg?'{rtr% ,gf%%%gﬁ‘r“'gi n the
accunul at i orwieh atativedshe emeunt aif dumindnder Wigtioneokyihe (i9e dBricniar figh @pittinghe

l'i ght em gsign DELdQRShANMial DRiBha&deidhea giesralatueof said one of the plural
light emtting elenments is maxi num of those of the plural light emtting

el ements. 20 50. A light emtting device as claiymed in claim4, V\,hterei n the
accunul at i orB%f an lighisemiting demice @8 edpimed i ClED o SYN5TeEh S CATEREPTHPT thene
light eni ssi@RapefubRkd fandihe holigeacits ithé pluel Bglokmittiglelomentsfs suspengedur al
light emitti el ement s i ' t I 1ak 1ight erfiftidst | NQ
el enents. ZSWn%T.a ff%loi(ghtﬁf’ é%“@ﬁdﬁgu@e‘@{‘%%@%&%‘fgf E?Egmienﬁégﬁgi mlgi,“ V\,herriegi n the
sum of atl0] edemendmessusehaiaitighlumingiics 16eehes HEMELBEHE: sting of the |ight

em ssion periods and the gradation |levels of said one of the plural |ight

emtting el epents, i.s, maxi tho ‘ ol dir. i cétbectidd BE the

el enents. 3 2. )ﬁ‘ ?lgl&h?mlgg@tqegtncgc %e@??gé‘g%ﬂﬂiﬁeﬂiﬁgﬁﬁ ?Imai 6, V\:he‘li%i n the
sum of at | eadtageosvpphias feam the volese spyree &@ﬁﬂlu%ﬂgff‘mmﬂg BlFmFﬁé‘sl Sidfpde

eni ssi on perypgSs 241 & dealnogm dfeMaliminal vaation ofiéieodnet gaetiqulandight erigting
emtting eleqents is X g ural light emtting

el ement s.1E35° %?“%Xerﬂ‘sgtﬁ‘?méum W’E\aé’%\%&ggg %\lg&gxllag%erred in claiml, wherein the
accunul ation of at |east one selected fromthe group consisting of the

| i ght emi ssipn perdmogectmnid sppeatas sedkateddron theadraupofonsisting of alisplayidericp|ayr al

|ight emttipg,. &l | Sp iShdomsiteRfa iR RoMputthe ppitableimdgt gdprodastidd i ng
el enent s. 40dlgﬁal§h&%%g%r|§’gdhtgg%toﬁﬁgﬁ devi ce gs Cl@ic d1d Qo l@l@[ the ﬁgﬁ?rei n
t he accunul adqvine. deogsle t¥psdisplayea Yideg CABEArANE 4 TR Sar?'oup consi sting°of the
li ght em®si @nitiedeoids aveisimetiin daimdlat i on | evel s of said one of the plural
l'ight emtting

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

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

device, a goggle type display, a video camera and a mobile phone comprising the light

25 emitting device as claimed in claim 2.

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

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

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

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

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

device, a goggle type display, a video camera and a mobile phone comprising the light
35 emitting device as claimed in claim 4.

45. An electronic apparatus selected from the group consisting of a display device, a
digital still camera, a lap-top computer, a mobile computer, a portable image reproduction
device, a goggle type display, a video camera and a mobile phone comprising the light

40 emitting device as claimed in claim 5.
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el ements is mninmmof those of the plural light emtting elements. 5 55. A
light emtting device as clainmed in claim3, wherein the accunul ati on of at
| east one selected fromthe group consisting of the |ight em ssion periods
and the gradation |evels of said one of the plural light emtting elenments
i s m ni mum of 44. hoseA@felcbdfmnqshp;raaakuslselgmd fbintthd frouLt@RBOASOL al@is;ﬂﬁy de&qdel ght

emtting devi ?’gltzﬂ% cgrhgﬁda la t(ﬁJS n%Buter a St;xﬁ nﬁ&)nt%ﬁ?%%ﬂgmé% € rgqr?%u(g | eaSt

one sel ected gl en SSi o1

the gradati ondvisgep £088 eéﬁleoﬂl%ﬂlﬁ’ éf"“ieﬁé’aﬁ‘P@rad'ld 3 F‘@h‘ie Riang FPW@”Sl& éwérahs | s
m ni mum of t hasingfdeviceagpdlaimad id ¢lgihi6.em tting el ements. 15 57. A |ight
emtting dgvice as clained in claim5, wherein the sumof at |east one

sel ected fromthe group consisting of the |light em ssion periods and the
gradation | evéls of AdighiemyRiagdevieqns qimedin dlaimtt enitting el enents is

m ni mum of those of whb@inpthtaéduniulggioh of &l lehdt REe edledi@Ntrém tl?eOgn’é c&stshﬂé‘hf

em tting devi t‘ff,? I'l]lgﬁt e‘}ﬁ@él&ﬁgerfoﬁs ?Aﬂh@é&d{ltwﬂqﬁ?&hﬂ?ﬁsg% o%'é'&ﬂ'}ce pqur lg%? °‘§'ﬁ§“§ he

selected fro nsI s

gradat i on |ev@9@erﬁqlswan%e @Pset eherplyrpldieht ‘?'@‘thgéf’ﬁ"l%isng eI ements is

m ni nrum ofiot hose of the plural light emtti ng el ements. 25 59. A |light
emtting devige CO”R'il?ﬁt'e'?rgttm e\ﬁ&@a%tc[a%gd ?QP subst rate; a pixel port i on

on the substrate co

| Sl miting el enents
signal line drive ci E’Gl"tt?‘gﬁ %"BB &eé‘“ 03 "é “éiaqtﬁ‘?ﬂ’r‘l% EYPP%C‘H}SFUE@ o
circuit on t hibe dightssmissiar periads$ ambahbgnadmromrle\&tk afisaidwint ob thetpheralslight emittig a

voltage sour cllofihd Batiiih bAhGy!d ihc iRl ighemifingQlnie. 0 the plural 11 ght
emtting elenents; neans cul at'i ng accu ation of at |east one
sel ected flPomt he group 35 consisting of I i ght em ssion periods and

gradation | evél.s ofAdghtrenofting devigd asrciméd iglelaimBj tting el ements based on
video signals for CQREER!hE 'ﬁ&:u?n%?aubh %FE( A% %Fé E’éieo%r d?ﬂ'i‘h Ia%ro&;h@oq@islr!fié%f

light emttin | emrent s at | on of
nt STeact one Sefeliaaiyintrpicands fpdusdre q&jalsfonw LA ods

and gr adat i orel¢mengd is makiname bf thosetofi thepplluraldight éngjtiing elefneatsi tti ng el enents; 52
means for ggtoring data on a tine-varying | um nance characteristic of the

light emtt Ig‘tg el emgﬁt’cmitting device as claimed in claim 4,
wherein the accumulation of at least one selected from the group consisting of

the light emission periods and the gradation levels of said one of the plural light emitting
elements is maximum of those of the plural light emitting elements,

26
51, A light emitting device as claimed in claim 5,
wherein the sum of at least one selected from the group consisting of the light
emission periods and the gradation levels of said one of the plural light emitting elements
is maximum of those of the plural light emitting elements.
30
52. A light emitting device as claimed in claim 6,
wherein the sum of at least one selected from the group consisting of the light
emission periods and gradation levels of said one of the plural light emitting elements is
maximum of those of the plural light emitting elements.
35
53. A light emitting device as claimed in claim 1,
wherein the accumulation of at least one selected from the group consisting of
the light emission periods and the gradation levels of said one of the plural light emitting
elements is maximum of those of the plural light emitting elements.
40
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means f'or determ ning an anount of |um nance variation of each of the
plural pixels based on the data on the tine-varying |um nance
characteristic of the light emtting 5 elenent and the cal cul ated
accurnul ation of at |east one selected fromthe group consisting of the

| i ght em ssion periods and the gradation |evels; neans for correcting the
vol t age suppb#ed fr Ardighbenitiigidaviee ssolaived inslaing, plural light emitting

elements to return t\&hl%relldjmeré@éiﬁrﬁxlﬂiﬁm%ﬂﬁt 1@£qt bﬁ@sewcwaeﬂmﬂ thgfgrro@momxstn@ of

elements to an,initial C

signal in a H’e‘fﬂf?é’? CTBS‘% ré‘?ﬁjnﬁf"gﬁ*ecﬁ’% 330? \‘eer eﬁ?:semo "ee’t?c/\%/eﬁe i ﬁﬁ]gﬁﬁt b i{mg

| um nance vaeleaentors mmxmm ob thesqrfithd mukllisht praitfingelamentsng eI ement and an
amount of 4 um nance variation of each of the other light emtting el enents

than the one..parti S\Q@ﬁ[er?ltt?-{%tdesl%ﬁstdlﬂ@c@ necrﬁ(?rqt thereby correcting the

gradati on Ieég of e ftl ng% el errents t han, t he one

particul ar |ight emivthereinythelagerspation Ofvﬁ'elreﬁ‘ ﬁ“"’d‘fqlecff'ﬁ heEQHD CQPYUStIE Afhe
substrate. G light bingion @BHiddsiand tiéepradation eags bBSa‘ttQOneaofshldopManghtcnmltting

substrate; a IH{(EJS‘ rg&t"hgmomw J]‘Fﬁ %ﬁg&“%?crﬁﬁ} dehdig. @ plurality of |ight

emtting ele a signa circuit on the substrate; a
scanning M ne drive circuitT on the substrate; a flexible printed circuit
on the substrsgte; @ gk bagensdmicees caintetién daitist,r at e for supplying a vol tage

tothe plural L1ohto,s0hld AubhERRboy 16t ﬁ%@ﬁct@&"’ﬂoﬁ@ﬂh@l&&tﬂ Bfisidibg of

accumul ation of at |6ast one selecte ro f ght
em ssi on per itisolight prrisgion @ariodsAng thegradagen géi‘élﬁ Of)ga ‘fﬂ'ge ?ﬂ l:ural hé%te“é'm"gtl ng
el enents base@nhts\d MROmen@e tHose ffahe ot light bmitiing dheandnisght eni ssi on peri ods
of the pl bral light emtting elenments; neans for storing the cal cul ated
accunul ation of at |east one selected fromthe 30 group consisting of
light enissidf per iAplight smitting deyiceipppleimed &1 ik each of the plural [ight
emtting el ement s mﬂﬁ theosuns bbati lagt diet seleoted droni the-gveupydongjstingnafrthe) bight

characteri st Ie?ms 1on A8odd awatthc Erg%jgt'toh r?/eﬁlo‘? %@Bne @%Elu]ﬁa@hgﬁ%ﬁ&mg%leﬂ&n@n
amount of | ufinance variation %ﬂﬁ?l‘gq ural = 35 pi xel s based on the

data on the ti§ minimumpf the S?W%@H@E"%}H&F‘&E’E W% of the light emtting
el enent apgl the cal cul ated accunul ati on of at | east one selected fromthe

group consi stggng %llélﬂ%m th Elev?d@a%l'a%dﬁﬁélhﬂfi@ and the gr adatl on | evel s;
means for correct| ng

e Vo S ol t age 39
plural light eni tt?"h"gjc‘éltm\/ gF?tollé$ gf’?ﬁ ?Fletc{?grﬂ%hﬁﬁ\;ﬁﬁ%@ %1“8'8 %Eéﬁt
plural |ight eaigsidni pegiodd emiethe gradation tlevelsrof issifl ohedf the plured tight er@ﬁuﬂg%mﬁ@&ns

for correcti rlgmhhﬁu}ﬁ'di’%sébﬂﬂéblufdilhgumnnﬁgelérﬁerﬁ@rrpensate for a difference
bet ween the anmobunt of |um nance varration of the one particular |ight .

enitting & enent and .
59. A light emitting device comprising:

a substrate on the substrate;
a pixel portion on the substrate comprising a plurality of light emitting elements;
a signal line drive circuit on the substrate;
30 a scanning line drive circuit on the substrate;
a flexible printed circuit on the substrate;
a voltage source on the substrate for supplying a voltage to the plural light

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

40 emitting elements;
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an anount of |um nance variation of each of the other light emtting

el enments than the one particular light emtting el enent, thereby
correcting the gradation |evel of each of the other 5 light emtting

el enents than the one particular light emtting elenent, wherein all of the

h d h f I
ot ovi des. a vi dog. ot o BCe Bl S BV G REhRCGarlRed LR G

control | i ng t¢fBiti ¢nen | evel of each of the other light emtting
el ements than the qhényadtdetdiinaiing btghho@mdfﬂthrﬁﬁa&'e%ﬂmon d0cH - of/Ihé pRIR

o 1115 95U gt SRR, By U B b PN o R il
signal |iné delementapd muoelcehteﬂﬁecwmwafeleafsor& sst@atn%frngx th¢ geup consésting
circuit on thefhehgtemission peridds@id ibk gragitioatiedlsgi rcuit on the substrate a

I y 1 < I ; h h
R e T g R
em ssi on per i kgt emitting clomeia ieareiughthp dyeinance pf erweo p!vqnlaqal lighylemitéing clemens
el enent s overtosaa\:ﬁnﬂlluminm afeans for cal culating an accunul at i on of at

| east one el ect ed SFr @i Bl e MDA 0% Bloot! SonBGR BF. BfGGES 2N

gradat [ on eveI S 0 ur a nec% enents? n
vi deo si gnal sb%?endtm%mwnt PH@"‘G‘H‘E“I yagiatio t@s‘?"@r?a%'&‘l?bw“ gmittipgelpment and
light emttingn amﬁmeattlamnaﬁcermﬁoxfafreaat efrthe\gthért1ight exhistitlgadl@flendChibriTibe @hé ON

of at | east

peri ods and g&f"t d&gr?gﬁ eve gmewﬁt ttﬁfeﬂ?ggrﬁe%ﬁfg# e éfbg?t?c}(nﬁlﬁcggf eat%fpo?ﬁlc%ﬂler

el enent s; it prpjiting dpments than e ope pariquins] lelé{rewltﬁgg FIGWFWance characteristic
of the i gbt em t whegiredlpofehd medh@ aitRanke substracet er m ni ng an anount of

| um nance variation of each of the plural pixels based on the data on the
time-varying | um nance characteristic of the light emtting elenent and
the cal cul at e¥ accdrlighhemlingdevice cpapEsing ne sel ected fromthe group

consi sting of the alsuigsnate@mitiessubsiraper i ods and gradation | evel s; neans for

correcting the vol r I

light emtting el e%@gﬁl ﬁ&g% tér?ﬂtcfsﬁtﬁﬂ}é @&“né(r r{?aagﬁ l?mg OW%I#&P’I{“S%PIW aI?}L’I I ght
emtting éPenents atSEE“aH‘“Ieﬁ‘F'f’? grcuit ghithesHBRMAteand neans for correcting the
video signal in a macemaingtiine dovpersiabetfeaobsaawdj f f erence between the anmount

of | um nance vari at,i f | i ght em tting elenent and an
GIFRRibR prinfl i tg}g{l}ﬁ ktﬁﬂérﬂé

anount of | um nance varidation o € ot her ght emtti ngl el ement s
than the one 40 paftYX@BasoYreyRR theSehsiralg for svrphying tah‘é’r"é&‘y te &er BEFAL Hight he
gradati on | evemhittiig ckeaeiatspf t he other 54 light emitting elenents than the

one partigylar |i ghfeafiTidr tcafdBlafihd B Bcumulation of at least orie selected from the group
consisting of light emission periods and gradation levels of each of the plural light emitting

clements based on video signals for controlling the light emission periods of the plural
light emitting elements;
means for storing the calculated accumulation of at least one selected from the
30 group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;
means for storing data on a time-varying luminance characteristic of the light
emitting element;
means for determining an amount of luminance variation of each of the plural
36 pixels based on the data on the time-varying luminance characteristic of the light emitting
element and the calculated accumulation of at least one selected from the group consisting
of the light emission periods and the gradation levels;
means for correcting the voltage supplied from the voltage source to the plural
light emitting elements to return the luminance of one of the plural light emitting elements

40 to an initial luminance; and
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wherein all of the means are on the substrate. 62. Alight emtting device
conprising: 5 a substrate on the substrate; a pixel portion on the
substrate conprising a plurality of light emtting elenents; a signal |ine
drive circuit on the substrate; a scanning |line drive circuit on the
substrate; a flexible printed circuit on the substrate; 10 a voltage
source on the substrate for supplying a voltage to the plural |ight

enmtting el enents; mpRaNs éo%:ctﬁfgrmé vmeo ﬁgmu Gke® nhahgsnad cérﬁ;senmfdrqldlﬂfét&del ght
em ssion per :botg‘%ﬁ'gﬂ’ﬁla"@flﬂegﬁl Or]ancev nﬁnogo {hhﬁ {)?algtrlc%larlhégthetrm mﬁefemrégt

el enents ove ans or t1on
| east one selaeemeuntfof uminsnse yariation of sach @h memen ggfﬁfem#lgmle@ﬁmg thap ﬁhepﬂﬂel ods
and gradati Oriaahi%ﬂl‘é‘} Bgh? maasdleloherit therpbyidonlectingdhd gradativh Level of ehehfnliesothars ed

on video sjg [ ntr ods of the plural
i ght em té E‘&Lteﬁ"é'ﬁg‘ﬁ %mcﬁgélﬁanq%or&g)tﬂ "lcglm llﬁ%lﬁml&k #’g{nclgd accunul ati on of
at | east one sel ecwbefemralimfth@eneﬂgwasnBﬁﬁelrsgeﬁer@ of light enission periods
and gradation | evelygerein tﬁ@é‘d?re@ﬁori srahlidedsighal glotide2d video sighal gnapdasertlyt m,

means for st h‘@ Q@I ‘g“?}t%tgf %‘ !S)n@r \é&g%llgl% th¥! g}a@ﬁﬂﬁelcﬁh & %Qéhe&‘ thé 'o?hepiléltlth e

light emtti n an anount of | um nanc

vari ation of eea'@hgelfempméﬂphmeeﬁne PH“Q@P’S“&B!&%‘E’&F"XB&W data on the

ti me-varyijgg | um nance characteristic of the light emtting 25 elenent and
t he cal cul ateq acc I 0 one sel ected fromthe group

consi sting cﬁq thexlrTu E?mﬁ)“ngs(;ev‘%cae& and gradation |evels; neans for
correcting the vol @a@z@trgtappmeéabsrlrﬁgm t he vol tage source to the plural

light emtting el eHBﬁ:Ederﬁbrf(ﬁitﬂé subktite tanprismgaeloilitp nelight emhdngxdlemenlts; | i ght
emtting el enents ats lm Hh\t)é&lcufth%%P&‘?ratca”d 30 neans for correcting the
video signal in a e ¥ di fference between the anount
of | uminanBe vari a# ﬁ@nnmg Uﬂhéﬂwcﬁb‘&PQ the SYR§HalES ght enitting el enent and an

anount of | um nance flégibledkined chitvit@che afbstrdtg ot her 1ight emtting el enents
than the one particyl.ar t Ifglnglmp N8 BRYeeC Y THRCHILAD I

gradation | evel of e;té’ct %A\{?% J[;,Lﬂg ?tgh lytllé]ng el egr(r:ents t han t%ﬂeone
particul ar | iegittingglementsy el errent 35 wherein all of the neans are on the
subst rat e and whegRhs fdﬁ&aﬁ:@ﬁnligaﬁt\hm sifnal lfier ointtelingilghtemisioni mdedsaand deo

si gnal heas &Ln ¥ 160815 B e m Qlefn@ﬁt?g\?err}sevfeﬂhlﬁgd‘”m i ng the
g;?? ?E:Lf)gr Ilgﬁt Eme@@qﬁfp@t;h {‘1’ ?Eln ggzuggnmon oE’nat casr]%ne selecteé ?r 9 one

consisting of light emission perxods and gradation levels of each of the plural llght emlttmg
elements based on video signals for controlling the light emission periods of the plural
light emitting elements;

25 means for storing the calculated accumulation of at least one selected from the
group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;

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

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

means for correcting the voltage supplied from the voltage source to the plural

35 light emitting elements to return the luminance of one of the plural light emitting elements

to an initial luminance; and

means for correcting the video signal in a manner to compensate for a difference
between the amount of luminance variation of the one particular light emitting element and
an amount of luminance variation of each of the other light emitting elements than the one

40 particular light emitting element, thereby correcting the gradation level of each of the other
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light emitting elements than the one particular light emitting element,
wherein all of the means are on the substrate.

62. A light emitting device comprising;

a substrate on the substrate;

a pixel portion on the substrate comprising a plurality of light emitting elements;

a signal line drive circuit on the substrate;

a scanning line drive circuit on the substrate;

a flexible printed circuit on the substrate;

a voltage source on the substrate for supplying a voltage to the plural light
emitting elements;

means for sampling a video signal for controlling light emission periods and
gradation levels of the plural light emitting elements over several times;

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

means for storing the calculated accumulation of at least one selected from the
group consisting of light emission periods and gradation levels of each of the plural light
emitting elements;

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

means for determining an amount of luminance variation of each of the plural
pixels based on the data on the time-varying luminance characteristic of the light emitting
element and the calculated accumulation of at least one selected fiom the group consisting
of the light emission periods and gradation levels;

means for correcting the voltage supplied from the voltage source to the plural
light emitting elements to return the luminance of one of the plural light emitting elements
to an initial luminance; and

means for correcting the video signal in a manner to compensate for a difference
between the amount of luminance variation of the one particular light emitting element and
an amount of luminance variation of each of the other light emitting elements than the one
particular light emitting element, thereby correcting the gradation level of each of the other
light emitting elements than the one particular light emitting element,

wherein all of the means are on the substrate, and

wherein the correction of the video signal provides a video signal increased by m
bits (m denotes an integer) for controlling the gradation level of each of the other light
emitting elements than the one particular light emitting element.
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